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ABSTRACT

The Offsite Dose Calculation Manual for the James A. FitzPatrick
Nuclear Power Plant (JAFNPP) contains a description of the methodology and
parameters to be used in the calculation of offsite doses due to
radioactive gaseous and liquid effluents, in the calculation of gaseous
and 1iquid effluent monitor alarm/trip setpoints, and in the conduct of
the environmental radiological monitoring program. Revision 0, dated June
15, 1983, was submitted to the NRC with letter dated October 26, 1983 and
was, in general, approved by the NRC on May 29, 1985. Subsequent changes
identified in Revicions 1 and 2 were reported to the NRC in the Semiannual
Effluent Release Report for July-December 1985. The ODCM, updated thrcugh
Revision 2 was, in general, approved on an interim basis by the NRC on
October 2, 1986. Changes identified in Revisions 3 and 4 were reported to
the NRC in Semiannual Effluent Release Report for January-July 1986 and
July-December 1986 respectively. Also, Revision 5, dated March 1987, was
submitted to the NRC in letter dated April 2, 1987. The NRC transmitted
the ODCM updated through Revision 5 to the Idaho National fngineering
Laboratory (INEL) for review. The ODCM, complete through Revision 5, was
reviewed in its entirety by EG&G Idaho at the INEL and the results of the
review are presented in this report. [t was determined that the ODCM
updated through Revision 5 uses methods that are, in general, in agreement
with the guidelines of NUREG-0133. However, it is recommended that
another revision to the ODCM be submitted to address the discrepancies
identified in the review.




FOREWORD

This report is submitted as partial fulfillment of the "Review of
Radiological Issues" project being contracted by the Idaho National
Engineering Laboratory for the U. S. Nuclear Regulatory Commission, Office
of Nuclear heactor Regulation. The U. S. Nuclear Regulatory Commission
funded the work under FIN D6034 and NRC B&R Number 20 19 05 03.

This report was prepared as an account of work sponsored by an agency
of the United States Government. Neither the United States Government nor
any agency thereof, nor any of their 2mployees, makes any warrant,
expressed or implied, or assumes any legal liability or responsibility for
any third party’s use, or the results of such use, of any informaticn,
apparatus, product or process disclosed in tnis report, or represents that
its use by such third party would not infringe privately-owned rights.
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1. INTRODUCTION

Purpose of Review

This document reports the review and evaluation updated through
Revision 5, of the Offsite Dose Calculation Manual (ODCM), submitted by
the New York Power Authority, the Licensee for the James A. FitzPatrick
Nuclear Power Plant (JAFNPP). The ODCM is a supplementary document for
implementing the Radiological Effluent Technical Specifications (RETS) in
compliance with 10 CFR 50, Appendix I requ1rements.[l]

Plant-Specific Background

The New York Power Authority submitted to the Nuclear Regulatory
Commission (NRC) on October 26, 1983,[2] ODCM Revision 0, dated June 15,
1983 for JAFNPP. The NRC reviewed the ODCM and found it to be, in
general, acceptable as stated in letter dated May 29, 1985, [3]
Subsequent changes identified in Revisions 1 and 2 were reported to the
NRC in the Semiannual Effluent Release Report for July-December
1985.04] The ODCM, updated through Revision 2 was, in general, approved
on an interim basis by the NRC as stated in letter dated October 2,
1986.[5] Changes identified in Revisions 3 and 4 were reported to the
NRC in Semiannual Effluent Release Report for January-June 1986,[6] and
July-December 1986[7], respectively. Also, Revision 5, dated March
1987, was submitted to the NRC in letter dated April 2, 1987.[8] The
NRC transmitted the ODCM updated through Revision 5 to the Idaho National
Engineering Laboratory (INEL) for review. The ODCM, updated through
Revision 5, was reviewed in its entirety by EG&G 'daho at the INEL. The
results and conclusions of the review are preser in this report.



2. REVIEW CRITERIA

Review criteria for the ODCM were provided by the NRC in two
documents:

NUREG-0473, RETS for BWRs[®]
NUREG-0133, Preparation of RETS for Nuclear Power P1ants.[1°]

The following NRC guidelines were also used in the ODCM review: "General
Contents of the Offsite Dose Calculation Manual," Revision l.[ll] and
Regulatory Guide 1.109, Revision 1.012]

As specified in NUREG-0473, the ODCM is to be developed by the
Licensee to document the methodology and approaches used to calculate
offsite doses and to maintain the operability of the radioactive effluent
systems. As a minimum, the ODCM should provide equations and methodology
for the following:

. Alarm and trip setpoints on effluent instrumentation,

. Liquid effluent concentrations in unrestricted areas,

. Gaseous effluent dose rates at or beyond the site boundary,
. Liquid and gaseous effluent dose contributions,

. Liquid and gaseous effluent dose projections.

In addition, the ODCM should contain flow diagrams that define the
treatment paths and the components of the radioactive liquid, gaseous, and
solid waste management systems. These flow diagrams should be consistent
with the systems being used at the plant. A description and the location
of samples in support of the environmental monitoring program are also
needed in the ODCM.



3. [EVALUATION

JAFNPP is one of three operating BWR units located on the joint Nine
Mile Point - James A. FitzPatrick site. The other units are Nine Mile
Point Units 1 (NMP-1) and 2 (NMP-2) and are located about 3000 ft to the
west of JAFNPP. The ODCM provides the methodology to calculate radiation
doses to individuals in the vicinity of JAFNPP. It also provides
methodology for calculating effluent monitor setpoints and allowable
release rates to ensure compliance with the Technical Specifications,
Appendix B, of the New York Power Authority, JAFNPP Docket Number 50-323,
and 10 CFR 20 release criteria.

Liquid Effluent Pathways

JAFNPP is located on the southern shore of Lake Ontario in Oswego
County, New York, approximately 36 miles northwest of Syracuse, New York.
JAFNPP has been in commercial operation since July of 1975. Lake Ontario
supplies water to the once-through circulating water system and the
service water system which are used as the dilution water for liquid
radwaste discharges. A1l radioactive liquid releases enter Lake Ontario
where the circulating water discharge tunnel terminates on the lake bottom
approximately 1400 ft from the shoreline.

The 1iquid radwaste system collects, monitors, and processes all
potentially radioactive 1iquid wastes in a controlled manner. Once the
wastes are collected in waste tanks, they are processed by the liquid
radwaste treatment system and are discharged from one of the following
tanks:

Floor Drain Sample Tank,
Waste Sample Tank,
Laundry Drain Tank.

According to Figure F-5 of the ODCM (Figure 1 of this report) all



liquid radwaste effluent meant for release passes through the monitored
Tiquid radwaste effluent line. According to the text in the ODCM, the
radwaste effluents are then diluted with the circulating water and service
water before release to Lake Ontario. However, Figure F-5 of the ODCM
does not show the point where the 1iquid radwaste effluent line joins the
circulating water and the service water lines for dilution prior to
discharge.

A simplified flow diagram of the solid radwaste treatment system is
not included in the ODCM.

ffl r i

Sections 3.3.3 and 3.3.4 of the ODCM contain the methodology used to
determine the setpoints for the radwaste liquid effluent and service water
effluent monitors in compliance with Surveillance Technical Specification
Appendix B, Section 2.1.a. There is an automatic termination of release
function for the 1iquid radwaste effluent line as indicated in Table 2.1-1
in Appendix B of the Technical Specification.

The setpoint for the liquid radwaste effluent line monitor is based on
the radionuclides identified in each b2tch of liquid waste prior to
release. For continuous releases weekly composite samples are collected
continuously in proportion to the rate of flow of the effluent stream and
are analyzed. Simultaneous releases are accounted for during both batch
and continuous releases.

In Section 3.3.3.b, the equation § = 0.5 x C/F_ is given to
determine the alarm/trip setpoint for the radwaste 1iquid effluent
monitor. However, when F| > 0.5, the value of the setpoint would be
less than the ekpected count rate for the undiluted effluent at
concentration C and the monitor would therefore alarm/trip continuously.

In Section 3.3.3.1.g a reference is made to Equation 3.3, however the
equation identifier is missing for Equation 3.3 in Section 3.3.3.b.
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In Section 3.3.4 in Equation 3-3.c a summation over the nuclide index
"i" is missing.

With the exception of the issues identified, the methodology for
determining the alarm/trip setpoints for the liquid effluent radioactive
monitors is within the guidelines of NUREG-0133 and is considered
acceptable.

Gaseous Effluent Pathways

According to Technical Specification 3.1.a, there are five gaseous
environmental release points at JAFNPP:

. Main Stack,

. Refuel Floor Vent,

. Reactor Building Vent,
. Turbine Building Vent,
. Radwaste Building Vent.

According to Appendix F, Table F-1, in the ODCM, the main stack has a
height of 385-ft above grade and is considered an elevated release,

whereas the other four are considered ground releaces. The Taochnical
Specifications and Appendix F, Table F-1 identify the five gaseous i
‘ effluent release points listed above. However, Figures F-1, F-2 and F-4 ‘
} identify only four gaseous release points. Figure F-4 also shows a !
simplified diagram of the gaseous radwaste treatment system. Figure 2 in
) this report is a reproduction of Figure F-4. Another diagram is needed ‘
% however, showing a diagram of the components and pathways for the Standby
Gas Treatment System (SBGTS).
|
|
\
|
\
|
|
|
|

Technical Specification Appendix B, Section 3.6.a requires that the
offgas treatment system be used to reduce the concentration of radioactive
materials in gaseous effluents prior to release from the plant within
24 hrs after startup of the second turbine driven feedwater pump.
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Figure 2. Gaseous Radwaste Treatment Systems, Effluent Paths, and
Controls for James A. Fitzpatrick Nuclear Power Plant.
(Taken from Figure F-4 of the JAFNPP ODCM, Rev. 2 dated
June 1985.)




According to the Bases statement, "this is due to the fact that excess air
in-leakages in the main condenser as a result of operating only one
turbine driven feedwater pump will exceed offgas treatment system
limitations and consequently render the system inoperable. Startup of the
second turbine driven feedwater pump will decrease air in-leakage and
assure offgas treatment system availability." It is not clear why the
feedwater pumps affect the in-leakage rate.

The Technical Specifications identify noble gas monitors, iodine
samplers and particulate samplers to monitor gaseous effluent releases.
Stack and vent effluents 2re continuously surveyed during release of noble
gases. lodine and particulate samplers are routinely analyzed in
accordance with Technical Specification Appendix B, Table 3.2-1

Gaseous Effluent Monitor Setpoints

Section 4.3.2 of the ODCM contairs the methodology used to
determine the setpoints for the noble gas effluent monitors as required by
Technical Specification Appendix B, Sectior 3.1.d. Technical
Specification Appendix B, Section 3.1.a states that radiocactive gaseous
wastes released to the environment from each of the five effluent release
points shall be monitored and recorded. The monitors for releases from
the refuel area exhaust and reactor buildiny area exhaust have autecmatic
isolation for the secondary containment pricr to initiation of the SBGTS.

The total bndy dose rate Timit is stated 4s beiny more restrictive
than the skin dose rate and is used for determining the setpoints for the
noble gas monitors. The noble gas monitors maximum setpoints are based on
the maximum concentration required to yield tne total body dose rate
limit. The calculated setpoints account for simultaneous releases.

Technical Specification Appendix B, Sectior 3.2.a states that the dose
rate 1imits apply to areas "at or beyond the site boundary."
Additicnally, Figure 5.1-1 in the Technical Specifications shows the site




boundary to include the JAFNPP as well as NMP-1 and NMP-2. Therefore, it
appears that the contribution from NMP-1 and NMP-2 must be considered when
demonstrating compliance to the dose rate 1imit of Technical Specification
Appendix B Section 3.2.a and not the dose rate from JAFNPP only.

In Section 4.3.2.b.(2) the value for the elevated ielease rate should
be 2.1E+6 uCi/sec instead of 2.4E+6 uCi/sec.

With the exception of the uncertainty of including contributions for
NMP-1 and NMP-2 when demonstrating compliance to the dose rate limit of
Technical Specification Appendix B Section 3.2.a, the methods for
determining the setpoints for the noble gas effluent monitors are, in
general, in agreement with the guidelines of NUREG-0133 and are considered
acceptable.

Concentrations in Liquid Effluents

Section 3.2.2 contains the methodology for determining the
radioactivity concentrations in liquid effluents as required by
Surveillance Technical Specification Appendix B, Section 2.2.b. In
Section 3.2.2.a the word "percentage" should be removed from the
definition for f,. Regardless, the methodology is within the guidelines
of NUREG-0133 and is considered acceptable.

Dose Rates in Gaseous Effluents

Section 4.3.1 contains the methodology for determining dose rates from
noble gases to the total body and skin as required by Surveillance
Technical Specification Appendix B Section 3.2.a.

In Section 4.3.1.b.(2), the definition for DRyg for Equation 4-5
indicates that this quantity is the dose rate from nuclide i, whereas it
in fact is the dose rate to the total body from g1l noble gas
radionuclides.




The definition of DRgyyy, for Equation 4-6, indicates that this
quantity is the the dose rate from nuclide i, whereas it is in fact the
dose rate to the skin from 311 noble gas radionuclides. Also, the
quantity DRSKINi is not defined for Equation 4-6.

In Section 4.3.1.¢.(7) in the equation for ORSKIN‘ the release

rate quantity, Q; is missing.

With the exception of the discrepancies indicated above, the
methodology for determining the dose rate due to the release of
radioactive noble gases is in agreement with the guidelines of NUREG-0133
and is considered acceptable.

Section 4.3.3.b contains the methodology for determining the
instantaneous dose rate due to the release of tritium, iodine-131,
iodine-133 and all radionuclides in particulate form with half lives
greater than 8 days for the inhalation pathway as required by Surveillance
Technical Specification Appendix B, Section 3.2.b.

In Section 4.3.3 the text does not specifically indicate tritium as
required in Technical Specification Appendix B, Section 3.2.b.

In Section 4.3.3.b, in Equation 4-9 the quantity 6i should be the
total release rate for nuclide i from all release points in order to
determine a total dose rate. Also, in Equation 4-10, which determines the
limiting iodine release rate, there should be a summation due to all
radionuclides.

With the exception of the indicated discrepancies, the methodology for
determining the dose rates due to the release of tritium, iodine-131,
iodine-133 and all radionuclides in particulate form with half Tives
greater than 8 days is in agreement with the guidelines of NUREG-0133 and
is considered acceptable.
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Dose Due to Liquid Effiuents

Section 3.4.1.b contains the methodology for determining the dose due
to radioactive material released in liquid effluents as required by
Surveillance Technical Specification Appendix B, Section 2.3.a.

JAFNPP identifies fish and potable water pathways for the dose
calculations, designating the adult as the maximum exposed individual and
the total body and liver as the critical organs.

In Section 3.4.1.b the quantity Aty in Equation 3-4 should be
the number of hours in the calendar year instead of the number of hours
during 1iquid effluent releases for the calendar year. Also, a summation
of the dose due to all radionuclides is missing from Equation 3-4.

In Section 3.4.1.b the reference for the derivation of the quantity
Ajy should be Appendix A, Table L-4.1 instead of Appendix A.

In Section 3.4.2.b.(1) the definition of Aty for Equation 3-5
should be the number of hours of the reporting period (e.g. monthly,
quarterly, annually) and not the number of hours over which the release
occurs. Also, the quantity (DF)y should be the total volume of dilution
released during the reporting period. A summation of the dose due to all
radionuclides should be included in Equation 3-5.

The methodology in Section 3.4.2.c should be made consistent with the
previous comments in this review concerning the definition of time period
Aty identified in Sections 3.4.1.b and 3.4.2.b.(1).

Appendix A, Table L-1 lists the maximum permissible concentrations in
water in unrestricted areas. The following discrepancies were detected by

the reviewer:

The first Zn-69 should be listed as In-65.

11




The value f~r insoluble Y-93 should be 3E-4 uCi/ml instead of
3E-5 uCi/ml.

Appendix A, Tables L-2 and L-3 contain liquid dose conversion factors,
Ajy for all age groups, pathways and radionuclides. Using the
methodology given in Appendix A, Table L-4.1 the reviewer (with the
exception of the boating pathway) was unable to reproduce a large fraction
of the dose conversion factors. It is recommended that the Licensee
ensure the validity of each and every dose conversion factor.

Appendix A, Table L-4.]1 gives a derivation of the liquid dose factor
The following errors were detected by the reviewer:

In the definition for Z in Table L-4.1, the quantity M. is not
defined.

The units for the quantity X; should be sec’l instead of
secs. ;

A reference should be provided supporting the quaniities Ow, and
Df in Equation L-4.1.

In the calculational example for swimming, the equation referred
to should be Equation L-4.]1 instead of Equation L-4.4. Also, for
the quantity DFi the table referred to should be Table L-4.4
instead of Table L-4-2.

The purpose for Table L-4.2 is unclear since all the activity
values are unity and the table is not referred to in the ODCM.

The following tables are not referred to in the ODCM:
Tables L-4.3, L-5, L-5.1, and L-5.2.

The ODCM states that the dose conversion factors tubulated in
Table L-4.4 for swimming and boating are generated using the

12




Impell computer code. Either the methodology and parameters
contained in the Impell code should be submitted for review or
the Licensee should include the reference containing NRC approval
for use of this code.

Primarily due to the incorrect definition for Aty and the values
in the dose factor tables, the methodology for calculating the dose due to
the release of radioactivity in liquid effluents is not in agreement with
the guidelines of NUREG-0133 and is not considered acceptable.

Dose Due to Gaseous Effluents

Sections 4.4.1.b.(1), 4.4.2.a and 4.4.2.b contain the methodologies
for calculating the cumulative gamma and beta air doses due to the release
of radioactive ncble gases as required by Surveillance Technical
Specification Appendix B, Section 3.3.a.

In Section 4.4.2.a.(2)(a), the reference for the detailed explanation
and evaluation of the quantity Mess should be Appendix E instead of
Appendix C. Also, the value for (X/Q) on Page 42 of the ODCM, for the
elevated release should be 3.8£-8 sec/m3 instead of 3.8E-7 sec/m3.

In Section 4.4.2.b.(2) the second half of the first paragraph is
evidently out of place since it discusses iodines and particulates in a
section describing noble gas beta air dose methodology.

With the exception of these two discrepancies, the method for
calculating the air dose due to the release of radioactive ncble gases is
in agreement with the guidelines of NUREG-0133 and is considered
acceptable.

Sections 4.4.1.b.(2) and 4.4.2.c contain the methodologies for
calculating the cumulative dose due to the release of I-131, 1-133,
tritium, and radionuclides in particulate form with half-lives greater
than eight days as required by Surveillance Technical Specification

13



Appendix B, Section 3.4.a.

In Sections 4.4.1.b.(2) and 4.4.2.c, tritium has been omitted from the
radionuclides included for determining cumulative dose but is required by
Technical Specification Appendix B, Section 3.4.b.

In Section 4.4.1.b.(2) the reference for the derivation of R;,,

should be to Appendix B, Table G-7.1B instead of Appendix B, Table G-8.

In Section 4.4.2.¢c.(2) the subscript D should be removed from the
quantity (D/Q) in Equations 4-25 and 4-26.

Appendix B, Tables G-4, G-5, and G-6 contain gaseous dose conversion
factors, pir and R17 for all age groups, pathways, and

radionuclides. Using the methodology given in Appendix A, Table G-7 the

reviewer was unable to reproduce a large fraction of the dose conversion

factors. It is recommended that the Licensee check the validity of each
~and every dose conversion factor.

Appendix B, Tables G-7 gives a derivation of gaseous dose factors,
P; and Ry. The following discrepancies were detected by the reviewer:

. In Table G-7.1A tritium has been omitted from the radionuclides
included for determining the inhalation dose factor but is
required by the Technical Specifications.

. In Table G-7.1B methodology for determining the gaseous dose
factors due to tritium in the cow-milk, cow-meat, goat-milk and

fruit-vegetable pathways is missing.

. In Table G-7.1B, Section I the quantity (DFAi) should be written
(DFAi)‘ to denote the age group.

. In Table G-7.1B, Section IIl in the example calculation, the
quantity (DFL1)1 should be written (DFLi)a.

14



. In Table G-7.1B the R; factor values determined in the example
calculations for Co-60 (child - total body) for all pathways
except inhalation are referenced as being listed in Appendix B,
Table G-6 in the adult portion instead of the child portion of
the table.

. The purpose of Table G-7.2 is unclear since all the activity
values are unity and the table is not referred to in the ODCM.

. The purpose for some of the pages in Table G-7.3 is not clear and
also the table is not referred to in the ODCM.

The methodology for calculating the cumulative dose due to the release
of 1-131, I-133, tritium, and radionuclides in particulate form with
half-lives greater than eight days is in agreement with the guidelines of
Regulatory Guide 1.109, Revision 1 and NUREG-C133 and is considered
acceptable. However, since the reviewer was unable to verify the dose
factors it is uncertain if the methodology can be used to demonstrate
compliance to the Technical Specifications. ;

Dose Profections

Section 3.5.2 of the ODCM describes the method used to project doses
due to the expected releases of radioactive liquid effluents to determine
when the 1iquid radwaste treatment system should be operated as required
in Surveillance Technical Specification Appendix B, Section 2.4.a. The
methodology for determining the dose projection due to 1iquid radwaste
effluents i1s in agreement with NUREG-0133 and is considered acceptable.

Section 4.5.2 of the ODCM describes the method used to project doses
due to release of radioactive gases when the offgas treatment system is
not in use as required in Surveillance Technical Specification Appendix B,
Section 3.6.a. It does not appear that there are ventilation exhaust
treatment systems and the gaseous radwaste treatment system is in use
whenever the second steam driven feedwater pump is in operation.




Therefore, it is not clear why dose projections are required by the
Technical Specifications since the purpose for the dose projections for a
BWR is to determine required use of the ventilation exhaust treatment
systems. Section 4.5.2.a refers to the 1imits of Technical Specification
Appendix B, Section 3.6.a whereas no limits are found in this Technical
Specification. Regardless, the methods for determining dose projections
are within the guidelines of NUREG-0133 and are considered acceptable.

Total Dose

Section 5.0 of the ODCM contains the methodology for calculating the
total dose contributions including direct radiation as required by
Surveillance Technical Specification Appendix B, Section 5.1.a.

In Section 5.1 in the first sentence of the first paragraph the text
should read: "Dose evaluation to demonstrate compliance with che
40 CFR 190 dose 1imits need only be performed if the quarterly or annual
doses ... exceed twice the dose 1imits of Technical Specifications
Appendix B, Sections 2.3.a, 3.3.a or 3.4.a respectively", in order to be
consistent with the Technical Specifications.

With the exception of the indicated discrepancy, the methodology is in
agreement with the requirements of the Technical Specifications and is
considered acceptable.

Environmental Monitoring Program

Table H-1 in Appendix H of the ODCM contains specific parameters of
distance and the direction sector from the site and additional information
for each and every sampie identified in Surveillance Technical
Specification Section 6.1. The environmental monitoring program is in
compliance with Technical Specification Appendix B, Table 6.1-1 and is
considered acceptable.

16



Summary

In summary, the Licensee’s ODCM uses documented and approved methods
that are, in general, consistent with the methodology and guidance in
NUREG-0133 and Regulatory Guide 1.109, Revision 1. However, due primarily
to the incorrect definition of Aty and the erroneous values for the

liquid and gaseous dose factors it is recommended that the NRC request
another revision.



4. CONCLUSIONS

The Licensee’s ODCM updated through Revision 5, dated March 1987 for
JAFNPP was reviewed. It was determined that the ODCM uses methods that
are, in general, consistent with the guidelines of NUREG-0133. The
methodology in most sections of the ODCM is acceptable for use in
demonstrating compliance to the radiological effluent technical
specifications. However, it is recommended that another revision to the
ODCM be submitted to address the discrepancies identified in the review.

. In Section 3.2.2.a the word "percentage" should be removed from
the definition for f,. ;

. In Section 3.3.3.b, the equation § = 0.5 x C/F is given to
determine the alarm/trip setpoint for the radwaste ligquid
effluent monitor. However, when F| > 0.5, the value of the
setpoint would be less than the expected count rate for the
undiluted effluent at concentration C and the monitor would
therefore aiarm/trip continuously.

. In Section 3.3.3.1.9 a reference is made to Equation 3.3, however
the equation identifier is missing for Equation 3.3 in
Section 3.3.3.b.

. In Section 3.3.4, a summation over the nuclide index "i" in
Equation 3-3.¢, is missing.

. In Section 3.4.1.b the reference for the derivation of the
quantity A;, should be more specifically Appendix A,
Table L-4.1 instead of Appendix A.

. In Section 3.4.1.b the quantity Aty in Equation 3-4 should

be the number of hours in tho calendar year instead of the number
of hours during 1iquid effluent releases for the calendar year.

18




Also, a summation of the dose due to all radionuclides is missing
from Equation 3-4.

In Section 3.4.2.b.(1) the definition of Aty for

Equation 3-5 should be the number of hours of the reporting
period (e.g. monthly, quarterly, annually) and not the number of
hours over which the release occurs. Also, the quantity (OF)
should be the total volume of dilution released during the
reporting period. A summation of the dose due to all
radionuclides should be included in Equation 3-5.

The methodology in Section 3.4.2.c should be made to be
consistent with the previous comments in this review concerning
the definition of the time period Aty identified in

Sections 3.4.1.b and %.4.2.b.(1).

A simplified flow diagram of the solid radwaste treatment system
is not included in the CDCM.

In Section 4.3.1.b.(2), the definition for DRyg for

Equation 4-5 indicates that this quantity is the dose rate from
nuclide i, whereas it in fact is the dose rate to the total body
from 311 noble gas radionuclides.

The definition of DRgyyy, for Equation 4-6, indicates that this
quantity is the the dose rate from nuclide i, whereas it is in
fact the dose rate to the skin from all noble gas radicnuclides.

In Section 4.3.1.b.(2), the quantity DRSKIN1 is not defined
for Equation 4-6.

In Section 4.2.1.c.(7), in the equation for DRSKINi' the

parameter 6 is missing.



Technical Specification Appendix B, Section 3.2.a states that the
dose rate limits apply to areas "at or beyond the site

boundary." Additionally, Figure 5.1-1 in the Technical
Specifications shows the site boundary to include the JAFNPP as
well as NMP-1 and NMP-2. Therefore, it appears that the
contribution from NMP-1 and NMP-2 must be considered when
demonstrating compliance to t!e dose rate 1imit of Technical
Specification Appendix B Section 3.2.a and not the dose rate from
JAFNPP only.

Tn Section 4.3.2.b.(2) the value for the elevated release rate
should be 2.1£+6 uCi/sec instead of 2.4E+6 uCi/sec.

In Section 4.3.3 the text does not specifically indicate tritium
as required in Technical Specification Appendix B,
Section 3.2.a.b.

In Section 4.3.3.b, in Equation 4-9 the quantity 61 should be
the total release rate for nuclide i from all release points, in
order to Jetermine a total dose rate.

In Section 4.3.3.b in Equation 4-10, which determines the
limiting iodine release rate, there should be a summation due to
all radicouclides.

In Sections 4.4.1.b.(2) and 4.4.2.c, tritium has been omitted
from the radionuclides included for determining cumuiative dose
but is required by Technical Specification Appendix B,

Section 3.4.b.

In Section 4.4.1.b.(2) the reference for the derivation of

Riz» should be to Appendix B, Table G-7.1B instead of
Appendix B, Table G-8.
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In Section 4.4.2.a.(2)(a), the reference for the detailed
explanation and evaluation of the quantity M.¢s should be
Appendix E instead of Appendix C.

In Section 4.4.1.a.(2) the value for (X/Q) on Page 42 of the
ODCM, for the elaovated release should be 3.8£-8 sec/m3 instead
of 3.8E-7 sec/m3.

In Section 4.4.2.b.(2) the second half of the first paragraph
seems to be displaced since it discusses iodines and particulates
in a section describing noble gas beta air dose methodology.

In Section 4.4.2.¢.(2) the subscript D should be removed from the
quantity (D/Q) in Equations 4-25 and 4-26.

Section 4.5.2.a refers to the 1imits of Technical Specification
Appendix B, Section 3.6.a however, no limits are found in this
Technical Specification.

In Section 5.1 in the first sentence of the first paragraph the
text should read: "Dose ev:luation to demonstrate compliance with
the 40 CFR 190 dose 1imits need only be performed if the
jquarterly gor annual doses ... exceed twice the dose limits of
Technical Specifications Appendix B, Sections 2.3.a, 3.3.a gr
3.4.a respectively”, in order to be consistent with the Technical
Specifications.

Appendix A, Table L-1 1ists the maximum permissible
concentrations in water in unrestricted areas. The following
discrepancies were detected by the reviewer:

. The first ZIn-69 should be listed as Zn-65.

. The value for insoluble Y-93 should be 3E-4 uCi/m]
instead of 3E-5 uCi/iml.
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Appendix A, Tables L-2 and L-3 contiin liquid dose conversion
factors, A;, for all age groups, pathways and

radionuclides. Using the methodology given in Appendix A,
Table L-4.1 the reviewer (with the exception of the boating
pathway) was unable to reproduce a large fraction of the dose
conversion factors. It is recommended that the Licensee ensure
the validity of each and every dose conversion factor.

Appendix A, Table L-4.]1 gives & derivation of the liquid dose
factor Aj,. The following errors were detected by the
reviewer:

. In the definition for Z in Table L-4.1, the quantity M. is
not defined.

. The units for the quantity A; should be sec”!

instead of secs.

. A reference should be provided for the quantities Dw, and Of
in Equation L-4.1.

e In the calculational example for swimming, the equation
referred to should be Equation L-4.1 instead of
Equation L-4.4. Also, for the quantity DFi the table
referred to should be Table L-4.4 instead of Table L-4-2.

. The purpose for Table L-4.2 is unclear since all the
activitv values are unity and the table is not referred to

on the ODCM,

. The following tables are not referred to in the ODCM:
Tables L-4.3, L-5, L-5.1, and L-5.2.

B The ODCM states that the dose conversion factors tabulated
in Table L-4.4 for swimming and boating are generated using
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the Impell computer code. Either the methodology and
parameters contained in the Impell code should be submitted
for review or the Licensee shoul¢ include the reference
containing NRC approval for use of this code.

Appendix B, Tables G-4, G-5, and G-6 contain gaseous dose
conversion factors, P‘r and R17 for all

age groups, pathways, and radionuclides. Using the methodclogy
given in Appendix A, Table G-7 the reviewer was unable to
reproduce a large fraction of the cose conversion factors. It is
reconviended that the Licensee check the validity of each and
every dose conversion factor.

Appendix B, Tables G-7 gives a derivation of gaseous dose
factors, P; and R;. The following discrepancies were
detected by the reviewer:

. In Table G-7.1A tritium has been omitted from the
radionuclides included for determining the inhalation dose
factor but is required by the Technical Specifications.

. In Table G-7.1B methodology for determining the gaseous dose
factors due to tritium in the cow-milk, cow-meat, goat-milk
and fruit-vegetable pathways is missing.

. In Table G-7.1B, Section I the quantity (DFAi) should be
written (DFA1), to denote the age group.

. In Table G-7.1B, Section III in the example calculation, the
quantity (DFLi); should be written (DFLi),.

. In Table G-7.1B the R; factor values determined in the
example calculations for Co-60 (child - total body) for all
pathways except inhalation are referenced as being listed in
Appendix B, Table G-6 in the adult portion instead of the
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child portion of the table.

The purpose of Table G-7.2 is unclear since all the activity

values are unity and the table is not referred to in the
ODCM.

The purpose for some of the pages in Table G-7.3 is not
clear and also the table is not referred to in the ODCM.

The Technical Specifications and Appendix F, Table F-1 identify
the five gaseous effluent release points listed above. However,
Figures F-1, F-2 and F-4 identify only four gaseous release
points.

Figure F-4 also shows a simplified diagram of the gaseous
radwaste treatment system. Another diagram is needed however,
showing a diagram of the components and pathways for the Standby
Gas Treatment System (SBGTS).

In Figure F-5 of %he ODCM the diagram showing the 1iquid effluent
release paths does not show the point where the liquid radwaste
effluent 1ine joins the circulating water and the service water
lines for dilution prior to discharge.
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ABSTRACT

The Offsite Dose Calculation Manual for the James A. FitzPatrick
Nuclear Power Plant (JAFNPP) contains a description of the methodology and
parameters to be used in the calculation of offsite doses due to
radioactive gaseous and liquid effluents, in the calculation of gaseous
and liquid effluent monitor alarm/trip setpoints, and in the conduct of
the environmental radiological monitoring program. Revision 0, dated June
15, 1983, was submitted to the NRC with letter dated October 26, 1983 and
was, in general, approved by the NRC on May 29, 1985. Subsequent changes
identified in Revisions 1 and 2 were reported to the NRC in the Semiannual
Effluent Release Report for July-December 1985. The ODCM, updated through
Revision 2 was, in general, approved on an interim basis by the NRC on
October 2, 1986. Changes identified in Revisions 3 and 4 were reported to
the NRC in Semiannual Effluent Release Report for January-July 1986 and
July-December 1986 respectively. Also, Revision 5, dated March 198L¥ was
submitted to the NRC in letter dated April 2, 1987. The NRC transmitted
the ODCM updated through Revision § to the Idaho National Engineering
Laboratory (INEL) for review. The ODCM, complete through Revision 5, was
reviewed in its entirety by EG&G Idaho at the INEL and the results of the
review are presented in this report. It was determined that the QDCM
updated through Revision 5 uses methods that are, in general, in agreement
with the guidelines of NUREG-0133. However, it is recommended that
another revision to the ODCM be submitted to address the discrepancies
identified in the review.



FOREWORD

This report is submitted as partial fulfillment of the "Review of
Radiological Issues" project being contracted by the Idaho National
Engineering Laboratory for the U. S. Nuclear Regulatory Commission, Office
of Nuclear Reactor Regulation. The U. S. Nuclear Regulatory Commission
funded the work under FIN D6034 and NRC B&R Numbe. 20 19 05 03.

This report was prepared as an account of work spansored by an agency
of the United States Government. Neither the United States Government nor
any agency thereof, nor any of their employees, makes any warrant,
expressed or implied, or assumes any legal liability or responsibility for
any third party’s use, or the results of such use, of any information,
apparatus, product or process disclosed in this report, or represents that
its use by such third party would not infringe privately-owned rights,
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1.

INTRODUCTION
Purpose of Review

This document reports the review and evaluation updated through
Revision 5, of the Offsite Dose Calculation Manual (ODCM), submitted by
the New York Power Authority, the Licensee for the James A. FitzPatrick
Nuclear Power Plant (JAFNPP). The ODCM is a supplementary document for
implementing the Radiolngical Effluent Technical Specifications (RETS) in
cumpliaace with 10 CFR 50, Appendix I requ1rements.[1}

Plant-Specific Background

The New York Power Authority submitted to the Nuclear Regulatory
Commission (NRC) on October 26, 1983.[2] ODCM Revision 0, dated June 15,
1983 for JAFNPP. The NRC reviewed the ODCM and found it to be, in
general, acceptable as stated in letter dated Miy 29, 1985.[3]
Subsequent changes identified in Revisions 1 and 2 were reported to the
NRC in the Semiannual Effluent Release Report for July-December
1985. (4] The ODCM, updated through Revision 2 was, in general, approved
on an interim basis by the NRC as stated in letter dated Ocuiober 2,
1986.[5] Changes identi“ied in Revisions 3 and 4 were reported to the
NRC in Semianrual Effluent Release Report for January-June 1986.[5] and
July-December 1986[7]. respectively. Also, Revision 5, dated March
1987, was submitted to the NRC in letter “ated April 2, 1987.[8] The
NRC transmitted the ODCM updated through Revision 5 to the Idaho National
Engi~cering Laboratory (INEL) for review. The ODCM, updated through
Revision 5, was reviewed in its entirety by EG&G I[daho at the INEL. The
results and conclusions of the review are presented in this report.




2. REVIEW CRITERIA

Review criteria for the ODCM were provided by the NRC in two
documents:

NUREG-0473, RETS for BWRs[®]
NUREG-0133, Preparation of RETS for Nuclear Power Plants,[10]

The following NRC guidelines were also used in the ODCM review: "General
Contents of the Offsite Dose Calculation Manual," Revision 1,[11] and
Regulatory Guide 1.109, Revision 1.[12]

As specified in NUREG-0473, the ODCM is to be developed by the
Licensee to document the methodology and approaches used to calculate
offsite doses and to maintain the operability of the radioactive effluent
systems. As a minimum, the ODCM should provide equations and methodology
for the following:

. Alarm and trip setpoints on effluent instrumentation,

. Liquid effluent concentrations in unrestricted areas,

. Gaseous effluent dose rates at or beyond the site boundary,
. Liquid and gaseous effluent dose contributions,

. Liquid and gaseous effluent dose projections.

In addition, the ODCM should contain flow diagrams that define the
treatment paths and the components of the radioactive liquid, gaseous, and
solid waste management systems. These flow diagrams should be consistent
with the systems being used at the plant. A description and the location
of samples in support of the environmental monitoring program are also
needed in the ODCM.



3. EVALUATION

JAFNPP is one of three operating BWR units located on the joint Nine
Mile Point - James A. FitzPatrick site. The other units are Nine Mile
Point Units 1 (NMP-1) and 2 (NMP-2) and are located about 3000 ft to the
west of JAFNPP. The CDCM provides the methodology to cilculate radiation
doses to individuals in the vicinity of JAFNPP. It also provides
methodology for calculating effluent monitor setpoints and allowable
release rates to ensure compliance with the Technical Specifications,
Appendix B, of the New York Power Authority, JAFNPP Docket Number 50-333,
and 10 CFR 20 release criteria.

Liquid Effluent Pathways

JAFNPP is located on the southern shore of Lake Ontario in Oswego
County, New York, approximately 36 miles northwest of Syracuse, New York.
JAFNPP has been in commercial operation since July of 1975. Lake Ontario
supplies water to the once-through circulating water system and the
service water system which are used as the dilution water for liquid
radwaste discharges. A1l radioactive liquid releases enter Lake Ontario
where the circulating water discharge tunnel terminates on the lake bottom
approximately 1400 ft from the shoreline.

The 1iquid radwaste system collects, monitors, and processes all
potentially radioactive liquid wastes in a controlled manner. Once the
wastes are collected in waste tanks, they are processed by the liquid
radwaste treatment system and are discharged from one of the following
tanks:

. Floor Drain Sample Tank,
. Waste Sample Tank,

. l.aundry Drain Tank.

According to Figure F-5 of the ODCM (Figure 1 of this report) all

L




liquid radwaste effluent meant for release passes through the monitored
liquid radwaste effluent 1ine. According to the text in the ODCM, the
radwaste effluents are then diluted with the circulating water and service
water before release to Lake Ontario. However, Figure F-5 of the ODCM
does not show the point where the 1iquid radwaste effluent line joins the
circulating water and the service water lines for dilution prior to
discharge.

A simplified fi.wv diagram of the solid radwaste treatment system is
not included in * : "\DCM.

n in

Sections 3.3.3 and 3.3.4 of the ODCM contain the methodology used to
determine the setpoints for the radwaste liquid effluent and service water
effluent monitors in compliance with Surveillance Technical Specification
Appendix B, Section 2.1.a. There is an automatic termination of release
function for the 1iquid radwaste effluent line as indicated in Table 2.1-]
in Appendix B of the Technical Specification.

The setpoint for the liquid radwaste effluent line monitor is based on
the radionuclides identified in each batch of liquid waste prier to
release. For continuous releases weekly composite samples are collected
continuously in proportion to the rate of flow of the effluent stream and
are analyzed. Simultaneous releases are accounted for during both batch
and continuous releases.

In Section 3.3.3.b, the equation S = 0.5 x C/F_ is given to
determine the alarm/trip setpoint for the radwaste 1iquid effluent
monitor. However, when F| > 0.5, the value of the setpoint would be
less than the expected count rate for the undiluted effluent at
concentration C and the monitor would therefore alarm/trip continuously.

In Section 3.3.3.1.g a reference is made to Equation 3.3, however the
equation identifier is missing for Equation 3.3 in Section 3.3.3.b.
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In Section 3.3.4 in Equation 3-3.c a summation over the nuclide index
"i" is missing.

With the exception of the issues identified, the methodology for
determining the alarm/trip setpoints for the liquid effluent radicact:.e
monitors is within the guidelines of NUREG-0133 and is considered
acceptable.

Gaseoys Effluent Pathways

According to Technical Specification 3.1.a, there are five gaseous
environmental release points at JAFNPP: ;

. Main Stack,

. Refuel Floor Vent,

a Reactor Building Vent,
. Turbine Building Vent,
. Radwaste Building Vent.

According to Appendix F, Table F-1, in the ODCM, the main stack has a
heizht of 385-ft above grade » 1 is considered an elevated release,
whereas the other four are considered ground releases. The Technical
Specifications and Appendix F, Table F-1 identify the five gaseous
effluent release points l1isted above. However, Figures F-1, F-2 and F-4
identify only four gaseous release poits. Figure F-4 also shows a
simplified diagram of the gaseous radwaste treatment system. Figure 2 in
this report is a reproduction of Figure F-4. Another diagram is needed
however, showing a diagram of the componerts and pathways for the Standby
Gas Treatment System (SBGTS).

Technical Specification Appendix B, Section 3.6.a requires that the
offgas treatment system be used to reduce the concentration of radioactive
materials in gaseous effluents prior to release from the plant within
24 hrs after startup of the second turbine driven feedwater pump.
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Figure 2.

Gaseous Radwaste Treatment Systems, Effluent Paths, and
Controls for James A. Fitzpatrick Nuclear Power Plant.
(Taken from Figure F-4 of the JAFNPP ODCM, Rev. 2 dated
June 1985.)




According to the Bases statement, "this is due to the fact that excess air
in-leakages in the main condenser as a result of operating only one
turbine driven feedwater pump will exceed offgas treatment system
lTimitations and consequently render the system inoperable. Startup of the
second turbine driven feedwater pump will decrease air in-leakage and
assure offgas treatment system availability." It is not clear why the
feedwater pumps affect the in-leakage rate.

The Technical Specifications identify noble gas monitors, iodine
samplers and particulate samplers to monitor gaseous effluent releases.
Stack and vent effluents are continuously surveyed during release of noble
gases. lodine and particulate samplers are routinely analyzed in
accordance with Technical Specification Appendix B, Table 3.2-1

Gaseous Effiyent Monitor Setpoints

Section 4.3.2 of the ODCM contains the methodology used to
determine the setpoints for the noble gas eff'uent monitors as required by
iechnical Specification Appendix B, Section 3.1.d. Technical
Specification Appendix B, Section 3.1.a states that radicactive gaseous
wastes released to the environment from each of the five effluent release
points shall be monitored and recorded. The monitors for releases from
the refuel area exhaust and reactor building area exhaust have automatic
isolation for the secondary containment prior to initiation of the SBGTS.

The total body dose rate 1imit is stated as being more restrictive
than the skin dose rate and i1s used for determining the setpoints for the
noble gas monitors. The noble gas monitors maximum setpoints are based on
the maximum concentration required to yield the total body dose rate
Timit. The calculated setpoints account for simultaneous releases.

Technical Specification Appendix B, Section 3.2.a states that the dose
rate 1imits apply to areas "at or beyond the site boundary."
Additionally, Figure 5.1-1 in the Technical Specifications shows the site




boundary to include the JAFNPP as well as NMP-1 and NMP-2. Therefore, it

appears that the contribution from NMP-1 and NMP-2 must be consid-red when
demonstrating compliance to the dose rate 1imit of Technical Specification
Appendix B Section 3.2.a and not the dose rate from JAFNPP only.

In Section 4.3.2.b.(2) the value for the elevated release rate should
be 2.1E+6 uCi/sec instead of 2.4E+6 uCi/sec.

With the exception of the uncertainty of including contributions for
NMP-1 and NMP-2 when demonstrating compliance to the dose rate limit of
Technical Specification Appendix B Section 3.2.a, the methods for
determining the setpoints for the noble gas effluent monitors are, in
general, in agreement with the guidelines of NUREG-0133 and are considered
acceptable.

Concentrations in Liguid Effluents

Section 3.2.2 contains the methodology for determining the
radioactivity concentrations in liquid effluents as required by
Surveillance Technical Specification Appendix B, Section 2.2.b. In
Section 3.2.2.a the word "percentage" should be remcved from the
definition for f,. Regardless, the methodology is within the guidelines
of NUREG-0133 and is considered acceptable.

Dose Rates in Gaseous Effluents

Seciion 4.3.1 contains the methodology for determining dose rates from
noble gases to the total body and skin as required by Surveillance
Technical Specification Appendix B Section 3.2.a.

In Section 4.3.1.b.(2), the definition for DRyg for Equation 4-5
indicates that this quantity is the dose rate from nuclide i, whereas it
in fact is the dose rate to the total body from g1l noble gas
radionuclides.




The definition of DRgyyy, for Equation 4-6, indicates that this
quantity is the the dose rate from nuclide i, whereas it is in fact the
dose rate to the skin from g1l noble gas radionuclides. Also, the
quantity DRSKIN1 is not defined for Equation 4-6.

In Section 4.3.1.¢.(7) in the equation for DRSKINi the release
rate quantity, 6§ is missing.

With the exception of the discrepancies indicated above, the
methodology for determining the dose rate due to the release of
radioactive noble gases is in agreement with the guidelines of NUREG-0133
and is considered acceptable.

Section 4.3.3.b contains the methodology for determining the
instantaneous dose rate due to the release of tritium, iodine-131,
iodine-133 and all radionuclides in particulate form with half lives
greater than 8 days for the inhalation pathway as required by Surveillance
Technical Specification Appendix B, Section 3.2.b.

In Section 4.3.3 the text does not specifically indicate tritium as
required in Technical Specification Appendix B, Section 3.2.b.

In Section 4.3.3.b, in Equation 4-9 the quantity 61 should be the
total release rate for nuclide 1 from all release points in order to
determine a total dose rate. Also, in Equation 4-10, which determines the
limiting iodine release rate, there should be a summation due to all
radionuclides.

With the exception of the indicated discrepancies, the methodolegy for
determining the dose rates due to the release of tritium, fodine-131,
iodine-133 and all radionuclides in particulate form with half lives
greater than 8 days is in agreement with the guidelines of NUREG-0133 and
is considered acceptable.
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Dose Due to Liquid Effluents

Section 3.4.1.b contains the methodology for determining the dose due
tc radioactive material released in liquid effluents as required by
Surveillance Technical Specification Appendix B, Section 2.3.a.

JAFNPP identifies fish and potable water pathways for the dose
calculations, designating the adult as the maximum exposed individual and
the total body and liver as the critical organs.

In Section 3.4.1.b the quantity Aty in Equation 3-4 should be
the number of hours in the calendar year instead of the number of hours
during liquid effluent releases for the calendar year. Also, a summation
of the dose due to all radionuclides is missing from Equation 3-4.

In Section 3.4.1.b the reference for the derivation of the quantity
Ais should be Appendix A, Table L-4.1 instead of Appendix A.

In Section 3.4.2.b.(1) the definition of Aty for Equation 3-5
should be the number of hours of the reporting period (e.g. monthly,
quarterly, annually) and not the number of hours over which the release
occurs. Also, the quantity (DF), should be the total volume of dilution
released during the reperting period. A summation of the dose due to all
radionuclides should be included in Equation 3-5.

The methodology in Section 3.4.2.c should be made consistent with the
previous comments in this review concerning the definition of time period
Aty identified in Sections 3.4.1.b and 3.4.2.b.(1).

Appendix A, Table L-1 lists the maximum permissible concentrations in
water in unrestricted areas. The following discrepancies were detacted by

the reviewer:

. The first Zn-69 should be listed as Zn-65.

11
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The value for insoluble Y-93 should be 3E-4 uCi/ml instead of
3E-5 pCi/ml.

Appendix A, Tables L-2 and L-3 contain liquid dose conversion factors,
Ajy for all age groups, pathways and radionuclides. Using the
methodology given in Appendix A, Table L-4.1 the reviewer (with the
exception of the boating pathway) was unable to reproduce a large fraction
of the dose conversion factors. It is recommended that the Licensee
ensure the validity of each and every dose conversion factor.

Appendix A, Table L-4.1 gives a derivation of the liquid dose factor
Air. The following errors were detected by the reviewer:

B In the definition for Z in Table L-4.1, the quantity M. is not
defined.

 The units for the quantity X; should be sec! instead of
secs. :

. A reference should be provided supporting the quantities Dw, and
Df in Equation L-4.1.

. In the calculational example for swimming, the equation referred
to should be Equation L-4.1 instead of Equation L-4.4. Also, for
the quantity DFi the table referred to should be Table L-4.4
instead of Table L-4-2.

- The purpose for Table L-4.2 is unclear since all the activity
values are unity and the table is not referred to in the ODCM.

. The following tables are not referred to in the ODCM:
Tables L-4.3, L-5, L-5.1, and L-5.2.

. The ODCM states that the dose conversion factors tabulated in
Table L-4.4 for swimming and boating are generated using the

12



Impell computer code. Either the methodology and parameters
contained in the Impell code should be submitted for review or
the Licensee should include the reference containing NRC approval
for use of this code.

Primarily due to the incorrect definition for Aty and the values
in the dose factor tables, the methodology for calculating the dose due to
the release of radiocactivity in liquid effluents is not in agreement with
the guidelines of NUREG-013. and is not considered acceptable.

Dose Due to Caseous Effluents

Sections 4.4.1.b.(1), 4.4.2.a and 4.4.2.b contain the methodologies
for calculating the cumulative gamma and beta air doses due to the release
of radioactive noble gases as required by Surveillance Technical
~ Specification Appendix B, Section 3.3.a.

In Section 4.4.2.a.(2)(a), the reference for the detailed explanation
and evaluation of the quantity M ¢¢ should be Appendix E instead of
Appendix C. Also, the value for (X/Q) on Page 42 of the CDCM, for the
elevated release should be 3.8£-8 sec/m3 instead of 3.8E-7 sec/m3.

In Section 4.4.2.b.(2) the second half of the first paragraph is
evidently out of place since it discusses iodines and particulates in a
section describing noble gas beta air dose methodology.

With the exception of these two discrepancies, the method for
calculating the air dose due to the release of radioactive noble gases is
in agreement with the guidelines of NUREG-0133 and is considered
acceptable.

Sections 4.4.1.b.(2) and 4.4.2.c contain the methodologies for
calculating the cumulative dose due to the release of I-131, I-133,
tritium, and radionuclides in particulate form with half-lives greater
than eight days as required by Surveillance Technical Specification

13
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In Section 4.4.1.b.(2) the reference for the derivation of Rygs

should be tc Appendix B, Table G-7.1B instead of Appendix B, Table G-8.

radionuclides included for determining cumulative dose but is required by
Technical Specification Appendix B, Section 3.4.b.

In Section 4.4.2.c.(2) the subscript D should be removed from the
quantity (D/Q) in Equations 4-25 and 4-26.

Appendix B, Tables G-4, G-5, and G-6 contain gaseous dose conversion
factors, P17 and R'r for all age groups, pathways, and
radionuclides. Using the methodology given in Appendix A, Table G-7 the
reviewer was unable to reproduce a large fraction of the dose conversion

factors. It is recommended t"at the Licensee check the validity of each
' and every dose conversion factor.

Appendix B, Tables G-7 gives a derivation of gaseous dose factors,
P; and Ry. The following discrepancies were detected by the reviewer:

. In Table G-7.1A tritium has been omitted from the radionuclides
included for determining the inhalation dose factor but is
required by the Technical Specifications.

. In Table G-7.1B methodology for determining the gaseous dose
factors due to tritium in the cow-milk, cow-meat, goat-milk and
fruit-vegetable pathways is missing.

Appendix B, Section 3.4.a.
In Sections 4.4.1.b.(2) and 4.4.2.¢c, tritiuin has been omitted from the
|
|
|
|

. In Table G-7.1B, Section I the quantity (DFAi) should be written |
(DFAi)‘ to denote the age group.

. In Table G-7.1B, Section III in the example calculation, the
quantity (DFLi); should be written (DFLi),.
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* In Table G-7.1B tha Ry factor values determined in the example
calculations for Co-60 (child - total body) for all pathways
except inhalation are referenced as being listed in Appendix B,
Table G-6 in the adult portion instead of the child portion of
the table.

. The purpose of Table G-7.2 is unclear since all the activity
values are unity and the table is not referred to in the ODCM.

. The purpose for some of the pages in Table G-7.3 is not cl¢ d
also the table is not referred to in the ODCM.

The methodology for calculating the cumulative dose due to the release
of 1-131, I-133, tritium, and radionuclides in particulate form with
half-Tives greater than eight days is in agreement with the guidelines of
Regulatory Guide 1.109, Revision 1 and NUREG-0133 and is considered
acceptable. However, since the reviewer was unable to verify the dose
factors it is uncertain if the methodology can be used to demonstrate
compliance to the Technical Specificaticns. :

Rose Projections

Section 3.5.2 of the ODCM describes the method used to project doses
due to the expected releases of radioactive Tiquid effluents to determine
when the 1iquid radwaste treatment system should be operated as required
in Surveillance Technical Specification Appendix B, Section 2.4.a. The
methodology for determining the dose projection due to liquid radwaste
effluents is in agreement with NUREG-0133 and is considered acceptable.

Section 4.5.2 of the ODCM describes the method used to project doses
due to release of radioactive gases when the offgas treatment system is
not in use as required in Surveillance Technical Specification Appendix 8,
Section 3.6.a. It does not appear that there are ventilation exhaust
treatment systems and the gaseous radwaste treatment system is in use
whenever the second steam driven feedwater pump is in operation.

15



Therefore, it is not clear why dose projections are required by the
Technical Specifications since the purpose for the dose projections for a
BWR is to determine required use of the ventilation exhaust treatment
systems. Section 4.5.2.a refers to the limits of Technical Specification
Appendix B, Section 3.6.a whereas no limits are found in this Technical
Specification. Regardless, the methods for determining dose projections
are within the guidelines of NUREG-0133 and are considered acceptable.

Total Dose

Section 5.0 of the ODCM contains the methodology for calculating the
total dose contributions including direct radiation as required by
Surveillance Technical Specification Appendix B, Section 5.i.a.

In Section 5.1 in the first sentence of the first paragraph the text
should read: "Dose evaluation to demonstrate compliance with the
40 CFR 190 dose 1imits need only be performed if the quarterly gor annual
doses ... exceed twice the dose limits of Technical Specifications
Appendix B, Sections 2.3.a, 3.3.a gr 3.4.a respectively”, in order to be
consistent with the Technical Specifications.

With the exception of the indicated discrepancy, the methodology is in
agreement with the requirements of the Technical Specifications and is
considered acceptable.

Environmental Monitoring Program

Table H-1 in Appendix H of the ODCM contains specific parameters of
distance and the direction sector from the site and additional information
for each and every sample identified in Surveillance Technical
Specification Section 6.1. The environmental monitoring program is in
compliance with Technical Specification Appendix B, Table 6.1-1 and is
considered acceptable.
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summary

In summary, the Licensee’s ODCM uses documented and approved methods
that are, in general, consistent with the methodology and guidance in
NUREG-0133 and Regulatory Guide 1.109, Revision 1. However, due primarily
to the incorrect definition of Aty and the erroneous values for the
1iquid and gaseous dose factors it is recommended that the NRC request
another revision.
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4.

CONCLUSIONS

The Licensee’s ODCM updated through Revision 5, dated March 1987 for
JAFNPP was reviewed. It was determined that the ODCM uses methods that
are, in general, consistent with the guidelines of NUREG-0133. The
methodology in most sections of the ODCM is acceptable for use in
demonstrating compiiance to the radiological effluent techniczl
specifications. However, it is recommended that another revision to the
ODCM be submitted to address the discrepancies identified in the review.

In Section 3.2.2.a the word "percentage” should be removed from
the definition for fy.

In Section 3.3.3.b, the equation S = 0.5 x C/F, 1is given to
determine the alarm/trip setpoint for the radwaste liquid
effluent monitor. However, when FL > 0.5, the value of the
setpoint would be less than the expected count rate for the
undiluted effluent at concentration C and the monitor would
therefore alarm/trip continuously.

In Section 3.3.3.1.g a reference is made to Equation 3.3, however
the equation identifier is missing for Equation 3.3 in
Section 3.3.3.b.

In Section 3.3.4, a summation over the nuclide index "i" in
Equation 3-3.c, is missing.

In Section 3.4.1.b the reference for the derivation of the
quantity A;, should be more specifically Appendix A,
Table L-4.]1 instead of Appendix A.

In Section 3.4.1.b the quantity Aty in Equation 3-4 should
be the number of hours in the calendar year instead of the number
of hours during 1iquid effluent releases for the calendar year.



Also, a summation of the dose due to all radionuclides is missing
from Equation 3-4.

In Section 3.4.2.b.(1) the definition of Aty for

Equation 3-5 should be the number of hours of the reporting
period (e.g. monthly, quarterly, annually) and not the number of
hours over which the release occurs. Also, the quantity (DF )4
should be the total volume of dilution released during the
reporting period. A summation of the dose due to all
radionuclides should be included in Equation 3-5.

The methodology in Section 3.4.2.c should be made to be
consistent with the previous comments in this review concerning
the definition of the time period Aty identified in

Sections 3.4.1.b and 3.4.2.b.(1).

A simplified flow diagram of the solid radwaste treatment system
is not included in the ODCM.

In Section 4.3.1.b.(2). *%e definition for DRyg for

Equation 4-5 indicates tnat this quantity is the dose rate from
nuclide i, whereas it in fact is the dose rate to the total body
from 311 noble gas radionuclides.

The definition of DRgyyy, for Equation 4-6, indicates that this
quantity is the the dose rate from nuclide 1, whereas it is in
fact the dose rate to the skin from 311 noble gas radionuclides.

In Section 4.3.1.b.(2), the quantity DRSKIN, is not defined
for Equation 4-6.

In Section 4.3.1.c.(7), in the equation for DRSKINi' the

parameter 6 is missing.
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Technical Specification Appendix B, Section 3.2.a states that the
dose rate Timits apply to areas "at or beyond the site

boundary." Additionally, Figure 5.1-1 in the Technical
Specifications shows the site boundary to include the JAFNPP as
well as NMP-1 and NMP-2. Therefore, it appears that the
contribution from NMP-1 and NMP-2 must be considered when
demonstrating compliance to the dose rate limit of Technical
Specification Appendix B Section 3.2.a and not the dose rate from
JAFNPP only.

In Section 4 3.2.b.(2) the value for the elevated release rate
should be 2.1.+6 uCi/sec instead of 2.4E+6 uCi/sec.

In Section 4.3.3 the text does not specifically indicate tritium
as required in Technical Snecification Appendix B,
Section 3.2.a.b.

In Section 4.3.3.b, in Equation 4-9 the quantity 61 should be
the total release rate for nuclide 1 from all release points, in
order to determine a total dose rate.

In Section 4.3.3.b in Equation 4-10, which determines the
limiting iodine release rate, there should be a summation due to
all radionuclides.

In Sections 4.4.1.b.(2) and 4.4.2.c, tritium has been omitted
from the radionuclides included for determining cumulative dose
but 1s required by Technical Specification Appendix B,

Section 3.4.b.

In Section 4.4.1.b.(2) the reference for the derivation of

Riyy» should be to Appendix B, Table G-7.1B instead of
Appendix B, Table G-8.
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In Section 4.4.2.2.(2)(a), the reference for the detailed
explanation and evaluation of the quantity Mess should be
Appendix E instead of Appendix C.

In Section 4.4.1.a.(2) the value for (X/Q) on Page 42 of the
ODCM, for the elevated release should be 3.8E-8 sec/m3 instead
of 3.8E-7 sec/m’.

In Section 4.4.2.b.(2) the second half of the first paragraph
seems to be displaced since it discusses iodines and particulates
in a section describing noble gas beta air dose methodology.

In Section 4.4.2.c.(2) the subscript D should be removed from the
quantity (D/Q) in Equations 4-25 and 4-26.

Section 4.5.2.a refers to the 1imits of Technical Specification
Appendix B, Section 3.6.a however, no limits are found in this
Technical Specification.

In Section 5.1 in the first sentence of the first paragraph the
text should read: "Dose evaluation to demonstrate compliance with
the 40 CFR 190 dose 1imits need only be performed if the

quarte 'y gor annual doses ... exceed twice the dose limits of
Technical Specifications Appendix B, Sections 2.3.a, 3.3.a gor
3.4.a respectively®, in order to be consistent with the Technical
Specifications.

Appendix A, Table L-1 1ists the maximum permissibie
concentrations in water in unrestricted areas. The following
discrepancies were detected by the reviewer:

. The first In-69 should be listed as In-65.

. The value for insoluble Y-93 should be 3E-4 uCi/ml
instead of 3E-5 uCi/ml.
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Appendix A, Tables L-2 and L-3 contain liquid dose conversion
factors, Ayy for all age groups, pathways and

radionuclides. Using the methodclogy given in Appendix A,
Table L-4.1 the reviewer (with the exception of the boating
pathway) was unable to reproduce a large fraction of the dose
conversion factors. It is recommended that the Licensee ensure
the vaiidity of each and every dose conversion factor.

Appendix A, Table L-4.]1 gives a derivation of the 1iquid dose
factor A;,. The following errors were detected by the
reviewer:

. In the definition for Z in Table L-4.1, the quantity Mc is
not defined.

. The units for the quantity A; should be sec” !
instead of secs.

. A reference should be provided for the quantities Dw, and Df
in Equation L-4.1.

B In the calculational example for swimming, the equation
referred to should be Equation L-4.1 instead of
Equation L-4.4. Also, for the quantity DFi the table
referred to should be Table L-4.4 instead of Tabie L-4-2.

. The purpose for Table L-4.2 is unclear since all the
activity values are unity and the table is not referred to

on the ODCM.

. The following tables are nct referred to in the ODCM:
Tables L-4.3, L-5, L-5.1, and L-5.2.

. The ODCM states that the dose conversion factors tabulated
in Table L-4.4 for swimming and boating are generated using

22



the Impell computer code. Either the methodology and
parameters contained in the Impell code should be submitted
for review or the Licensee should include the reference
containing NRC approval for use of this code.

Appendix B, Tables G-4, G-5, ard G-6 contain gaseous dose
conversion factors, P‘r and R17 for all

age groups, pathways, and radionuclides. Using the methodclogy
given in Appendix A, Table G-7 the reviewer was unable t»
reproduce a large fraction of the dose conversion factors. It is
recommended that the Licensee check the validity of each and
every dose conversion factor.

Appendix B, Tables G-7 gives a derivation of gaseous dose
factors, P; and R;. The following discrepancies were
detected by the reviewer:

. In Table G-7.1A tritium has been omitted from the
radionuclides included for determining the inhalation dose
factor but is required by the Technical Specifications.

. In Table G-7.1B methodology for determining the gaseous dose
factors due 1o tritium in the cow-milk, cow-meat, goat-milk
and fruit-vegetable pathways is missing.

. In Table G-7.1B, Section I the quantity (DFAi) should be
written (DFA{), to denote the age group.

. In Table G-7.18, Section III in the example calculation, the
quantity (DFLi); should be written (DFLi),.

. In Table G-7.1B the Ry factor values determined in the
example calculations for Co-60 (child - total body) for all
pathways except inhalation are referenced as being listed in
Appendix B, Table G-6 in the adult portinn instead of the
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child portion of the table.

. The purpose of Table G-7.2 is unclear since all the activity
values are unity and the table is not referred to in the
ODCM.

. The purpose for some of the pages in Table G-7.3 is not
clear and also the table is not referred to in the ODCM.

The Technical Specifications and Appendix F, Table F-1 identify
the five gaseous effluent release points listed above. However,
Figures F-1, F-2 and F-4 identify only four gaseous release
points.

Figure F-4 also shows a simplified diagram of the gaseous
radwaste treatment system. Another diagram is needed however,
showing a diagram of the components and pathways for the Standby
Gas Treatment System (SBGTS).

In Figure F-5 of the ODCM the diagram showing the liquid effluent
release paths does not show the point where the liquid radwaste
effluent Tine joins the circulating water and the service water
lines for dilution prior to discharge.
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