
)
.

# UNITED STATES
~

fI fj NUCLEAR REGULATORY COMMISSION
# $ WASHINGTON, D.C. 205&5-0001

%, I 8p June 14, 1996
*****

MEMORANDUM T0: Thomas P. Gwynn, Director
Division of Reactor Safety
Region IV

FROM: William H. Bateman, Director g# j dProject Directorate IV-2 ',

Division of Reactor Projects III/IV
Office of Nuclear Reactor Regulation

| SUBJECT: RESPONSE TO REGION IV TASK INTERFACE AGREEMENT (TIA) - |
CONTROL LOCATION FOR THE ENVIRONMENTAL AIR SAMPLING NETWORK '

AT CALLAWAY (96TIA003)

The Emergency Preparedness and Radiation Protection Branch (PERB) has
completed its review of the TIA submitted by Region IV concerning the validity
of the notice of violation (NOV) issued to the Callaway plant and the
licensee's rebuttal of the NOV.

PERB agrees with Region IV's finding that the control location for the
licensee's air-sampling network is not in compliance with the licensee's
Offsite Dose Calculation Manual (0DCM) as required by Technical
Specification 6.8.4(g), and therefore, PERB agrees that the violation is
valid. In addition, PERB agrees that the control location is not in
accordance with NRC guidance. Attachment I contains PERB's evaluation of the
licensee's response to the NOV and provides guidance to Region IV on i
corrective action. |

,

|
L PERB's evaluation explains that in 1990 NRR had its contractor, Idaho National

Engineering Laboratory (INEL), perform a technical review of the Callaway ODCM
submitted on August 30, 1990. INEL identified three concerns requiring
resolution. One of the concerns was that the control locations were
erroneously placed. The other two were as follows:

"The proper use of Equations 3.13 and 3.14 [of the ODCM], for gaseous*

organ doses, should be clarified by adding summations over pathways and
adding subscripts to identify the organ and age group for which the dose
is being calculated."

" Methodology should be added to Section 3.4.1.2 [of the ODCM] requiring=

that the results of analyses of the weekly charcoal and particulate
samplers be used to determine if the dose rate limit was exceeded for

| the week during which the samples were obtained."

l

9607180028 960712,

1 PDR ADOCK 05000483
| G pyg



. . - _ _ _- .-- -. - - - _ . - .. .

!i .

l |

'

l

Thomas P. Gwynn -2- June 14, 1996 '

!

| Due to an administrative oversight, INEL's May 1991 Technical Evaluation
! Report (TER) (included in Attachment 2) was never transmitted to the licensee.

Thus, two of the TER concerns have never been resolved. Since Region IV is
already handling one of the TER concerns, NRR believes that, for efficiency's
sake, Region IV should take the lead in resolving the other two. NRR

{
,

! therefore asks Region IV to inform Callaway of the concerns and ensure they |are adequately resolved.
|

| If you have any questions, please contact Stephen Klementowicz at (301)
415-1084 or Kris Thomas at (301) 415-1362.

Docket No. 50-483

Attachments: 1. Evaluation
2. Memorandum from L.J. Cunningham to J.H. Hannon

cc w/atts: J. Wiggins, Region I
A. Gibson, Region II
G. Grant, Region III
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g g NUCLEAR REGULATORY COMMISSION ;
t WASHINGTON, D.C. 20 % 5 4001 1
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i

EVALUATION BY THE EMERGENCY PREPAREDNESS

AND RADIATION PROTECTION BRAilCH

0FFICE OF NUCLEAR REACTOR REGULATION I

TASK INTERFACE AGREEMENT - CONTROL LOCATION FOR THE ENVIRONMENTAL

AIR SAMPLING NETWORK AT THE CALLAWAY PLANT (96TIA003)

DOCKET NO. 50-483

|

Introduction

| During an NRC inspection conducted by NRC Region IV personnel on November 6-9,
| 1995, a violation of NRC requirements regarding the location of air sampling

station A7, the licensee's control location, was identified during a review of
the radiological environmental monitoring program (REMP). The Region

I concluded that the location of this air sampling station was not in agreement
with the Callaway Offsite Dose Calculation Manual (00CH) nor in agreement with
NRC guidance. A Notice of Violation (N0V) was issued to the licensee in a
letter dated December 12, 1995. The licensee responded to the NOV in a letter,

| to NRC Region IV dated January 10, 1996, which requested that the NRC
I reconsider the NOV based on there being an insufficient basis for the NOV. '

| The licensee provided information to support its position.
:

| In a letter dated April 2, 1996, NRC Region IV sent a Task Interface Agreement
j (TIA) to the Office of Nuclear Reactor Regulation (NRR) to review the validity

,

| of the NOV considering the licensee's claims that air sampling station A7 has '

! been previously reviewed by the NRC and found acceptable. The TIA also
requested that NRR provide guidance as to what would be acceptable to justify
the location of REMP control stations that do not meet NRC's criteria. t

,

| Evaluation
'

The evaluation addresses the information submitted by the licensee to dispute -|
'

the NOV, as well as a review of the licensee's ODCM performed by NRR in 1991.
.

1. The licensee stated that the NOV incorrectly interpreted the ODCM example,

! location as a requirement, and did not consider the modifying guidance
provided by the footnote in the ODCH.

;

.

RESPONSE: Technical Specification (TS) 6.8.4(g) requires the licensee to have
: programs which shall provide the capability to monitor the radiation and

radionuclides in the environs of the Callaway plant. It further requires the "

. licensee to provide the details of the monitoring program in the licensee's
| ODCM. For the situation described in the NOV, the location of the control air

station A7 is not in agreement with the description in the licensee's ODCM
because the air station is not in the least prevalent wind direction as

,

.
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specified in the ODCM. It is true, as the licensee states, the 00CM does have
guidance which allows the licensee to establish an alternate location for the
control air sampler if it is not practical to establish a control location in
accordance with the distance and wind criteria. However, the licensee did not
provide the NRC Region IV inspector with information to justify why it was not
practical to establish a control location in accordance with the criteria in
the 00CH. Thus, it is unknown why the licensee did not establish a control
air sampler location in accordance with the criteria in the 00CM.

2. The licensee stated that the locations of the air sampling stations,
including the designation of A7 as the control location, have been previously
reviewed by the Radiological Assessment Branch in NRR and NRC Region III. The
licensee asserted that these reviews and inspections concluded that the air
sampling stations met the NRC's regulations,

in the review performed by Dr. E. Brannigan of NRR in 1984, problems were
noted with the proposed location of several of the indicator air sampler
stations. However, there was no mention of the control air station, A7. The
licensee changed the locations of the indicator air samplers in response to
the comments. The licensee made no change to control air station A7.

RESPONSE: The NRR reviewer performed a review of the licensee's ODCM against
the guidance in the NRC's Branch Technical Position (BTP) on Radiological
Environmental Monitoring Programs. However, the reviewer did not identify
control air station A7 as a problem. It appears that the NRR reviewer only
addressed the radial location of the air samplers and did not perform a review
of the meteorological data associated with the location of control station A7.
If the reviewer had compared the meteorological data submitted by the
licensee, with the proposed location of control air station A7, it would have
been apparent that the air station was not in the least prevalent wind
direction, as specified in the NRC guidance and the licensee's ODCM. The NRR
reviewer failed to identify this problem.

3. The licensee also referenced two on-site inspections performed by Region
III inspectors of the air sampling program in 1983. The first referenced
inspection report (50-483/83-07) resulted in an open item concerning the
designation of air sampling stations which were part of the REMP to meet NRC
requirements and those air stations which were part of a State required
monitoring program. This item was closed in a subsequent inspection report
(50-483/83-30). The inspector closed out the item with the following; "Since
the licensee's program meets the NRC's guidance in the BTP, this item is
therefore considered closed." The licensee has interpreted this to mean that
the entire REMP met the NRC's guidance.

RESPONSE: The scope of the referenced inspections did not encompass all
aspects of the REMP. The inspections focused on selected aspects of the
program to determine compliance. The inspection reports made no reference to
the control air sampling station A7. The sentence in the inspection report,
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"Since the licensee's program meets the NRC's guidance in the BTP, this item
is therefore considered closed" is specific to an open item which deals with
the licensee's REMP containing more sampling locations and more frequent
sample collections than the initial program performed in 1973-1974 time-frame,
and the licensee's actions to close the open item by defining which sample

,

| locations were to satisfy State monitoring requirements and which ones were
' for NRC required monitoring. The statement cannot be construed to mean that,

as a result of this inspection, the NRC determined that the licensee's REMP
met all applicable NRC requirements. Furthermore, the inspection report did

inot state that a review was performed of the licensee's meteorological i
monitoring data. The inspection involved the review of the location and '

operation of several specific air samplers. From this focused perspective,
,

| the inspector concluded that the air samplers met the guidance in the NRC's |
BTP. Thus, it cannot be concluded from these inspection reports that the |

control air station, A7, was reviewed against the meteorological criteria in ;

the BTP and found to meet NRC requirements.
|

4. The licensee stated that the location of station A7 provides valid
background data with respect to the site specific characteristics of the I

Callaway P1 ant.
,

I
RESPONSE: The licensee provided information to support its position.
However, the information is not relevant to the resolution of the TIA and will
not be addressed in this evaluation.

Additional Information

j in addition to the Region III inspection reports and the NRR review described
above, NRR had its contractor, Idaho National Engineering Laboratory (INEL),
perform a technical review of the Callaway ODCM, revision 0, submitted on
August 30, 1990. The licensee designated this revision as "0", in order to
formalize control of the entire ODCM because of the implementation of the

| guidance in NRC Generic Letter 89-01. INEL reviewed the licensee's ODCM and
| issued a Technical Evaluation Report (TER), EGG-PHY-9703, in May 1991. The

TER noted deficiencies with the location of control stations that needed
prompt attention. Specifically, the report stated;

" Control locations for direct radiation monitors (TLDs), airborne
(radiciodine and particulate) samplers, and broadleaf sampling appear to
be erroneously placed. These misplaced monitors may be the result of an
erroneous interpretation of the intent of the location criteria in
NUREG-0472. The intended interpretation of the instructions for
locating the control locations is that they are to be placed in the
direction exhibiting the lowest X/Q and D/Q (i.e., the upwind
direction). The control locations at the Callaway Plant are in the
downwind direction. Correction of the direction will reduce the effect

] of plant effluent by a factor of approximately five. The absolute

!

|
|
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effect of the relocation is small, since it will change the plant
contribution to the control values from about 2.5% to 0.5% of the plant

I contribution to the indicator values. Nevertheless, prompt attention
should be given to moving the control locations upwind, both as a matter
of principle and to make the locations consistent with the guidelines of
NUREG-0473 [ sic]."

The TER was transmitted to the Division of Reactor Projects in a memorandum
; dated May 23, 1991, from LeMoine J. Cunningham to John N. Hannon (Attachment
! 2). The memorandum highlighted the problem with the location of the control

air station and requested that the TER be transmitted to the licensee for its
prompt attention. A copy of the May 1991 memorandum, with the TER, was sent

! to Region III.

!
A review was performed using NUDOCS for the time period of June,1991 through

! December, 1991 to determine if the TER was transmitted to the licensee. No
record of such correspondence was documented.

| Based on previously transmitted reports of this type, we believe that failure
| to transmit this TER to the licensee was an administrative oversight rather
| than a technical disagreement by the Division of Reactor Projects with the TER
| itself.

Conclusion

While prior reviews performed by NRR and Regional inspections failed to
identify the problem with the location of the licensee's control air station
A7, the review performed by NRR in 1991 identified the problem.
Unfortunately, the results of that review were not transmitted to the licensee
for corrective action. Thus, the licensee was unaware of the problem until it
was identified by the recent inspection by Region IV.

I Based on the review of the documents discussed above, we find the location of
j the licensee's control air station, A7, is not in agreement with NRC guidance,

nor in compliance with the licensee's ODCM. Furthermore, the licensee did noti

provide the Region IV inspector with any justification for the location for
the air station, nor justification of why it is not practical to establish a

,
control air sampler in accordance with the above criteria. We therefore

| conclude that the violation is valid,

i

Corrective Action

| In order to correct or justify the location of REMP control stations that do
; not meet NRC criteria, the licensee has several options, as given below;
!

1. Turn the control station into an indicator station and establish a new
control location that meets the NRC criteria.

|
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2. Turn the control station into an indicator station and develop a |

procedure that requires the licensee to do an evaluation whenever there
is a positive indication of radioactive material at any indicator I

'

station. The evaluation would be done to determine if the radioactive
material is of plant origin or " natural / fallout".

3. Provide information which describes why it is not practical to locate
the control sampler in accordance with the NRC criteria and provide a
technical justification which demonstrates that the control location
provides valid background data. Such an evaluation would require
correlation of historical meteorological data, effluent releases, and |

| radiological environmental monitoring data. The licensee would also ;

need to develop a procedure that requires the licensee to do an i

evaluation whenever there is a positive indication of radioactive
; material at the control station. The evaluation would be done to

determine if the radioactive material is of plant origin or!

" natural / fallout".
| |

|
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MEMORANDUM FOR: John N. Hannon, Director
Project Directorate III-3
Division of Reactor Projects III, IV, &V

FROM: LeMoine J. Cunn ngham, Chief i
i

Radiation Protection Branch i

Division of Radiation Protection
and Emergency Preparedness

SUBJECT: REVIEW OF CALLAWAY ODCM, MAY 1990, REVISION 0
(EGG-PHY-9703)

In August 1990, Revision 0 of the Callaway Of fsite Dose Calculation
Manual (ODCM), dated May 1990, was submitted to the NRC. Our j
contractor, EG&G Idaho, Inc., has reviewed this ODCM. The part of ;

the ODCM that was reviewed was essentially identical to "evision !
6 of the Callaway ODCM which was transmitted to the NRC on August !
30, 1989. However, Revision 0 contains the parts of the
Radiological Effluent Technical Specifications (RETS) that were
transferred to the ODCM per Generic Letter 89-01. As a result of
this review, our contractor issued Technical Evaluation Report
(TER) EGG-PHY-9703.

We have concluded that the Callaway ODCM has three items which need
prompt attention. They are:

1) the control locations for the TLD's, radiciodine and
particulate samplers, and breadleaf vegetation sampling,
which are presented in Table 6, should have their
locations in upwind locations and not downwind locations;

2) Equations 3.13 and 3.14 of the ODCM should be explicitly
expressed to indicate that the organ doses due to
radioiodine and particulates are to be calculated for !

each age group, for each particular organ and summed over
all pathways; and j

!

3) Section 3.5.1.2 of the ODCM, which calculates the dose ?

rate due to radiciodines and particulates, should contain
the requirement that the result of the weekly analyses
of charcoal and particulate samplers be used to verify
that the 10 CFR Part 20 dose rates were not exceeded
during the week.

The other inadequacies identified in the review involve j

deficiencies and omissions discussed in the TER which are less j

|
.

i
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!

j significant than the three identified above. Many of them are
editorial in nature. However, it would improve the ODCM if they
were addressed.

i
i Please forward these comments and the TER to the licensee. If

1 there are any questions, please contact-Jack Hayes (x-23167).
!

,
,

i ) - ,
'

1 lbnA 'W
^|

Le ne C Cunni gham, Chief
Radiation Protection Branch
Division of Radiation Protection

and Emergency Preparedness
!
I

a

Enclosure: As stated4-
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significant than the three identified above. Many of them are ;

editorial in nature. However, it would improve the ODCM if they :

were addressed,
l

Please forward these comments and the TER to the licensee.
If there are any questions, please contact Jack Hayes (x-23167).

1

l

I

I
LeMoine J. Cunningham, Chief
Radiation Protection Branch
Division of Radiation Protection !

and Emergency Preparedness |

I

i Enclosure: As stated .
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ABSTRACT
!

The Offsite Dose Calculation Manual (ODCM) for the Callaway Plant,
Unit 1 contains current methodology and parameters used in the calculation
of offsite doses due to radioactive liquid and gaseous effluents, in the
calculation of gaseous and liquid effluent monitoring alarm / trip setpoints,
and in the conduct of the environmental radiological monitoring program. A
copy of the most recent complete ODCM was transmitted to the NRC as
Revision 0, with a letter dated August 30, 1990. The NRC transmitted
Revision 0 to the Idaho National Engineering Laboratory (INEL) for review.
The revised ODCM was reviewed by EG&G Idaho at the INEL and the results of
the review are presented in this report. It was determined that ODCM
Revision 0 uses methods that are, in general, in agreement with the
guidelines of NUREG-0133. However, it is recommended that several changes

'

be made. Three items, concerning environmental monitoring control
locations, equations for offsite organ dose calculations, and the use of |
weekly iodine and particulate effluent monitoring sampler results to
determine offsite organ dose rates should be addressed promptly.

|
i

|

i
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FOREWORD

This report is submitted as partial fulfillment of the " Review of
Radiological Issues" project being conducted by the Idaho National

. Engineering Laboratory for the U. S. Nuclear Regulatory Commission, Office

,

of Nuclear Reactor Regulation. The U. S. Nuclear Regulatory Commission
,

20 19 05 03.funded the work under FIN D6034 (Project 5) and NRC B&R Number!

'

! 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, not any of their employees, makes any warrant, expressed or

|
implied, or assumes any legal liability or rasponsibility for any thirdl

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.

|

.

|
|

i
|

|
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1. INTRODUCTION

1.1 PurDose of Review

This document reports the review and evaluation of Sections 2
through 6, procedural details, of the most recent version of the Offsite
Dose Calculation Manual (ODCM) submitted by the Union Electric company
(UE), the licensee for the Callaway Plant, Unit 1 (CP).

The ODCM is a supplementary document for implementing the following
Technical Specifications Sections:

1. 6.8.4.f (Radioactive Effluent Controls)
2. 6.8.4.g (Radiological Environmental Monitoring Program)
3, 6.9.1.6 (Annual Radiological Environmental Operating Report)
4. 6.9.1.7 (Semiannual Radioactive Effluent Release Report).

Section 1 is a statement of the purpose and scope of the ODCM.
Sections 2 through 6 describe the methods used to implement the Controls
contained in Section 9. Section 7 states the requirements for implementing
the reporting requirements of Technical Specifications 6.9.1.6 and 6.9.1.7.
Section 8 is a general statement concerning implementation of ODCM
methodology. Section 9 contains "Radicart'"e Effluent Controls (REC)",
formerly included as Limiting Conditions of Operation in the Technical
Specifications ( Appendix A to the operating license). Section 10 contains
" Administrative Controls", also formerly included in Appendix A to the
operating license. Section 11 is a list of references used in the ODCM. j

.

|
,

I

|
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1.2 Plant- Soecific Backotound

Revision 2 of the CP ODCM, as corrected by an errata sheet transmitted
| by a letter dated April 17, 1984 was found acceptable by the NRC on May 1,

1984."3 Several revisions of the ODCM were submitted after the acceptance i

of Revision 2, including a major revision (Revision 6), submitted August I

30, 1989,"3 The current ODCM, submitted August 30, 1990,"' was
| accompanied by the statement, " Radiological Effluent Technical li

| Specifications were moved from the callaway Plant Standard Technical j
'

Specifications to Section 9.0, Radioactive Effluent Controls, of the ODCM
j as per NRC Generic Letter 89-01. At the same time, in order to formalize

control of the entire ODCM, it was converted to APA-ZZ-01003, OFFSITE DOSE I

CALCULATION MANUAL." This revision of the ODCM (following Revision 6) was
designated Revision 0, dated May 1990. The organization and contents of
ODCM Revision 0 are shown in Table 1.

| The NRC transmitted ODCM Revision 0 to EG&G Idaho, Inc. at the Idaho
National Engineering Laboratory (INEL). The, complete ODCM, updated through
Revision 0, was reviewed. Results and conclusions of the review of ODCM
Revision 0 are presented in this report.

i
|

I

|

1
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TABLE 1. SUMMARY OF CONTENTS OF CALLAWAY PLANT ODCM. REVISION 0

Implemen- Procedural Tech. Spec.

tation in Details in Programmatic

ODCM Sect. ODCM Control Sect. Brief Descriotion of Contents

1.1, 8.0 None Def. 1.17 Purpose and scope of the ODO!

None Section 9.1 6.8.4.f.1 Liquid effluent monitoring
Table 9.1-A instrumentation and surveillance
Table 9.1-B

2.2, 2.3 Section 9.1 6.8.4.f.1 Liquid setpoint determination

2.4 Section 9.3 6.8.4.f.2 Liquid effluent concentration |
|

1

None Table 9.3-A 6.8.4.f.3 Liquid sampling and analysis

2.5 Section 9.4 6.8.4.f.4 Liquid effluent dose commitment
1

2.6 Section 9.5 6.8.4.f.6 Liquid radwaste treatment and
dose projection

None Section 9.2 6.8.4.f.1 Gaseous effluent monitoring

Table 9.2-A instrumentation and surveillance
Table 9.2-B

3.3, 3.4 Section 9.2 6.8.4.f.1 Gaseous setpoint determination

3.5.1.1 Section 9.6 6.8.4.f.7 Gaseous effluent air dose rate
l (noble gases)
|

3.5.1.2 Section 9.6 6.8.4.f.7 Gaseous organ dose rate (iodines,
itritium, and particulates)
ki
'

:

!

None Table 9.6-A 6.8.4.f.3 Gaseous sampling and analysis
|
i

!
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REVISION O (cont.)
N LE 1. SUMMARY OF CONTENTS fF CALLAWAY PLANT ODCM.

Implemen- Procedural Tech. Spec.

tation in Details in Programmatic ,

ODCM Sect. ODCM Control Sect. Brief Descriotion of Contents !

|
'

3.5.2.1.1 Section 9.7 6.8.4.f.8 Gaseous air dose commitment

3.5.2.1.2 Section 9.8 6.8.4.f.9 Gaseous organ dose commitment

3.6 Section 9.9 6.8.4.f.6 Gaseous radwaste treatment
and dose projections

4.0 Section 9.10 6.8.4.f.10 Uranium fuel cycle (total) dose

5.0 Section 9.11 6.8.4.g.1 Radiological environmental
monitoring, sampling, and analysis

X/O and D/Q methodology and data6.0 --

-

None Section 9.12 6.8.4.g.2 Land Use census

None Section 9.13 6.8.4.g.3 Interlaboratory Comparison Program

None Section 10.1 None Major changes to liquid and gaseous
radwaste treatment systems

|
|

None Section 7.1 6.9.1.6 Annual Radiological Environmental
Operating Report

None Section 7.2 6.9.1.7 Semiannual Radioactive Effluent
Release Report

None Section 10.2 6.14 Changes to the ODCM

f-
4



'

I

|

2. REVIEW CRITERIA

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

GL 89-01, Implementation of Programmatic Controls for RETS."I
NUREG-0472, Standard Radiological Effluent Controls for PWRs."I
NUREG-0133, Preparation of RETS for Nuclear Power Plants."I

I
|

The following NRC guidelines were also used in the ODCM review: )

Re3ulatory Guide 1.109, Revision 1, " Calculation of Annual Doses to
Man from Routine Releases of Reactor Effluents for the purpose of

l

Evaluating Compliance with 10 CFR 50, Appendix I.'73

Branch Technical Position, Radiological Assessment Branch, Revision 1,

" General Contents of the Offsite Dose Calculation Manual (ODCM)."I
;

|

|
;

As specified in NUREG-0472, the ODCM is to be developed by the
licensee to document the methodology and approaches used to calculate
offsite doses and maintain the operability of the radioactive effluent

,

1

|As a minimum, the ODCM should provide equations and methodologysystems. l

for the following: 4

Alarm and trip setpoints on effluent instrumentation*

Liquid effluent concentrations in unrestricted areas
,

1

|
.

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, consistent with
the systems being used at the station, defining the treatment paths and the

A |
components of the radioactive liquid and gaseous management systems. '

1

description and the location of samples in support of the environmental
monitoring program are also needed in the ODCM.

I
5
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3. EVALUATION

is applicable to
The Callaway Plant ODCM, Revision 0, reviewed below,

Revision 0 was
Callaway Plant, Unit 1 (Unit 2 has been cancelled).

|

submitted by the licensee, as a complete ODCd, with the semiannual
The licensee's complete

radiological effluent report for Jan-Jun 1990."3
designation of this document is "APA-ZZ-01003, OFFSITE DOSE CALCULATION

It includes a major change in format because of the relocation of
MANUAL."
procedural details on radiological effluents and radiological environmental
monitoring from the Technical Specifications to the ODCM, pursuant to GL

89-01."3 At the same time, new programmatic controls for radioactive
effluents and radiological environmental monitoring were added to the
Technical Specifications as Ad inistrative Controls Sections 6.8.4.f and
6.8.4.g, respectively.

3.1 Licuid Effluent Release Routes

The Callaway Plant consists of a single pressurized water reactor
(PWR) operating with a closed cycle circulating water system using a

No clear diagram was located showing the possible pathways
cooling tower.
for release of liquids containing radioactive material to the unrestricted

(a) Liquid
The ODCM Control 9.1.1.1 requires the following monitors:area.

Radwaste Discharge Monitor (HB-RE-18), (b) Steam Generator Blowdown
Discharge Monitor (BM-RE-52), (c) Turbine Building Drain Monitor (LE-RE-
59), and (d) Secondary Liquid Waste System Monitor (HF-RE-45).

However,

additional information available indicates that some of these monitors are
redundant (i.e., possibly radioactive liquids are monitored by more than
one of the required monitors). Section 11.5.2.2.3.2 of the updated Final

Safety Analysis Report (FSAR), updated through 6/90, states, "The liquid
radwaste radiation monitor, 0-RB-RE-18, continuously monitors the discharge
of the liquid radwaste, steam generator blowdown, secondary liquid waste,
and liquid waste discharged from the radw>cte discharge monitor tanks to

This
prevent the discharge of radioactive fluid to the environs."

f
information implies that only the Liquid Radwaste Discharge Monitor and the
Turbine Building Drain Monitor are required to monitor all radioactive

f Section 11.2.3.2, " Release Points," of the Site Addendumliquid releases.
I

yon
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of the USAR states, "... routine plant releases will be discharged directly
|to the Missouri River by pipeline...."

|

Figure 1, copied from Figure 2.4-15, " Plant Water Use Diagram", in the
Site Addendum of the FSAR shows the approximate radioactive effluent and f

|, dilution water flows and the final release point, but does not clearlyl' '

| define the source (s) included in the 10 gpm flow of the radwaste line.
,

: 3.2 Licuid Radwaste Monitor Setooints

Pursuant to Technical Specification 6.8.4.f.1, Section (Control)
p

9.1.1.1 requires that the radioactive liquid effluent monitoring
|

|
instrumentation channels be OPERABLE with their alarm / trip setpoints set to

ensure that the limits of Control 9.3.1.1 are not exceeded. Control
9.3.1.1 limits the concentration of radioactive material released in liquid
effluents to UNRESTRICTED AREAS to the concentrations specified in
10 CFR 20, Appendix B, Table II, Column 2, for radionuclides other than
dissolved or entrained noble gases. For dissolved or. entrained noble

j

gases, the concentration -is limited to 2 x 10E-4 C1/mL total activity. ,

||
Sections 2.2 and 2.3 of the ODCM contain methodology to determine setpoints
for the radioactive liquid waste discharge monitors, as required by Control

9.1.1.1.

Control 9.1.1.1 requires the following radioactive liquid effluent
monitors providing alarm and automatic termination of release:

1

1. Liquid Radwaste Discharge Monitor (HB-RE-18)
2. Steam Generator Blowdown Discharge Monitor (BM-RE-52)
3. Turbine Building Drain Monitor (LE-RE-59)

l

4. Secondary Liquid Waste System Monitor (HF-RE-45)

i

7
i.
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The methodology described in ODCM Sections 2.2 and 2.3 may actually be
more conservative than required, since Section 11.5.2.2.3.2 of the USAR

| states that liquid radwaste radiation monitor (0-HB-RE-18) monitors the
discharge of the " liquid radwaste, steam generator blowdown, secondary :

I

liquid waste, and liquid waste discharged from the radwaste discharge
monitor tanks." This statement implies that effluents monitored by
monitors 2 and 4 above are monitored a second time, by monitor 1. If this

is the proper interpretation, only monitors 1 and 3 are required to
satisfactorily limit the release of radioactive materials in liquid
effluents. A simplified diagram of the radwaste treatment systems and ;

effluent pathways, including monitors, should be added to the ODCM to
clarify the purpose served by each of the mcaitors.

The methodology to determine setpoints described in Sections 2.2 and 2.3 is
either accurate or conservative (see discussion above), and is therefore
within the NRC guidelines.

!

!
i

3.3 Gaseous Effluent Release Routes

There are three release points for radioactive gaseous effluents at .

a

the Callaway Plant. These points are shown in Figure 2 (copied from the |
i

USAR) as the Unit Vent, the Turbine Buildia? Ventilation, and the Radwaste ;

Building vent. The elevations are 66.5 meters, ~ 42 meters, and 20 meters
above grade, respectively. All determinations of X/Q and D/Q are made !

assuming ground-level releases (See Section 2.3.5.2.2.1 of the updated FSAR
Site Annex).

The exhaust systems which supply air to the unit vent are from the |

fuel building, the auxiliary building, the access control area, the |

containment purge, and the condenser air discharge. The Radwaste Building |

Ventilation effluent monitor continuously monitors for gaseous
radioactivity in the effluent duct downstream of the exhaust filter and
fans. The flow path provides ventilation exhaust for all parts of the
building structure and components within the building and provides a
discharge path for the waste gas decay tank release line. Figure 2 shows ,

f the sources of air released at the three release points.

9
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Figure 2. Gaseous effluent release routes for the Callaway Plant. (Reproduced from Fig. II.lA-3 of
the Callaway Plant FSAR, updated through June 1990.),
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ODCM Section(Control) 9.2.1 requires monitors on the Unit Vent System,
the Containment Purge System, and the Radwaste Building Vent System. The
apparent inconsistency between the USAR and the ODCM descriptions is not
real, since releases from a Containment Purge are monitored by both the
Containment Purge monitor and the Unit vent monitor; and the Turbine
Building Ventilation release point is not monitored.

3.4 Gaseous Radwaste Monitor Setooints

Pursuant to Technical Specification 6.8.4.f.1), Control 9.2.1.1
requires that the radioactive gaseous effluent monitoring instrumentation
channels be operable with their alarm / trip setpoints set to ensure that the
limits of ODCM Section (control) 9.6.1.1 are not exceeded. Control ;

9.6.1.1.a requires that the dose rate due to noble gases be limited to less |
than or equal to 500 mrem /yr to the total body and 3000 mrem /yr to the skin l

I

at areas at or beyond the site boundary. ODCM Sections 3.41, 3.42, and
3.43 contain methodology to determine the setpoints for the radioactive 1

gaseous waste discharge monitors, as required by ODCM Section (Control)
9.2.1.1.

Control 9.6.1.1.b requires that the dose rate due to Iodine-131 and
133, tritium, and all radionuclides in particulate form with half-lives
greater than 8 days be limited to less than or equal to 1500 mrem /yr to any l

ODCM Section 3.3 states, "It is not considered practicable to apply
'

organ.
instantaneous alarm / trip setpoints to integrating radiation monitors i

sensitive to radiciodines, radioactive materials in particulate form and
radionuclides other than noble gases." Therefore, setpoints are based only
on noble gas concentrations.

Setpoints are determined for the following radiation detection
monitors required by control 9.2.1:

1. Unit Vent System (GT-RE-21)
2. Radwaste Building Vent System (GH-RE-10)
3. Containment Purge System (GT-RF-22 and GT-RE-33)

The Radwaste Building Vent System monitor provides alarm and automatic
termination of releases from the waste holdup (decay) tanks, and the

11
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Containment Purge system monitor provides alarm and automatic termination j

of containment purge releases. The unit vent monitor provides alarm only. |
.

Section 3.4.1 and 3.4.2 contain equations implementing the methodology to |

determine setpoints that limit the releases of noble gases so the total
!body dose rate and skin dose rate are, respectively, less than or equal to

500 mrem /yr and 3000 mrem /yr. Each of the equations contain two

conservative factors. The " safety factor", F,, is to compensate for i

statistical fluctuations and errors of measurement (the default value is
j 1.0). The " allocation factor," r., permits simultaneous releases to be

made without exceeding the limits of Control 9.6.1.1. Setpoints are |

calculated based on both total body dose and skin dose. The setpoint is
then selected as the lesser of the two talues. The containment purge system
monitor setpoint equation does not need an allocation factor, since all |

radioactive gases monitored by it also pass through the Unit Vent System
monitor.

1

The licensee's methodology to determine setpoints of the gaseous effluent
!radioactivity monitors is within the NRC guidelines. However, two minor

deficiencies should be corrected. The first paragraph of Section 3.4
should state that the alarm / trip setpoints for the gaseous effluent
monitors will be based on the most restrictive of the total body dose rate
or skin dose rate, because it is mathematically possible for the total body
dose rate to be the lesser but the skin dose rate the most restrictive.
With this change, the statement will be consistent with Section 3.4.3.
Also, the discrepancy between the values of the allocation factors
described in the last paragraph of Section 3.3.1 (0.7 and 0.3) and the
default values given in Section 3.4.1 (1/n) should be removed.

3.5 Concentrations in Licuid Effluents

Pursuant to Technical Specification 6.8.4.f.2, Control 9.3.1.1
requires, "The concentration of radioactive material released in liquid
effluents to UNRESTRICTED AREAS shall be limited to the concentrations
specified in 10 CFR 20, Appendix B, Table II, Column 2 for radionuclides
other than dissolved or entrained noble gases. For dissolved or entrained
noble gases, the concentration shall be limited to 2.0E-04 uCi/mL total ,-

activity." ODCM Section 2.4.2 contains methodology to ensure that the

12
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concentration of radioactive material released in liquid effluents is
within the limits required by ODCM Section (Control) 9.3.1.1.

|
| Section 2.4.2 requires that concentrations of radioactive material in!

liquids released be determined using the analyses performed in accordance l

with Table 9.3-A. The frequency of these analyses are gamma isotopic (each
batch), H-3 (weekly), gross alpha (weekly), and Sr-89, Sr-90, and re-55
(quarterly). Section 2.4.2 states that the concentrations are determined
primarily f rom the gamma isotopic, H-3, & gross alpha analyses of the
liquid batch sample. This is apparently an erroneous statement, since only
the gamma isotopic analysis is required for each batch. Concentrations
determined from the analyses required by Table 9.3-A are used to determine
the allowable release rate.

The problem of ensuring that the concentration limits for dissolved or
entrained noble gases specified by control 9.3.1.1 are not exceeded is not
addressed in Section 2.4.2.

The methodology of Section 2.4.2 to ensure that the limits of
Control 9.3.1.1 are not exceeded is, in general, within NRC guidelines.
However, the following corrections or clarifications should be added: (a)
the inconsistency between the requirements of Table 9.3-A and the analysis
of each batch for H-3 and alpha activity, erecified in Section 2.4.2,
should be clarified; and (b) the means used to ensure that the
concentrations of radioactive noble gases are within the limits of
Control 9.3.1.1 should be discussed.

13
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3.6 Dose. Rates Due to Gaseaus Effluents

ODCM Section 3.5 contains methodology to calculate dose rates and
doses at or beyond the site boundary due to releases of radioactive noble
gases and radionuclides other than noble gases in gaseous effluents.

| Section 3.5.1 addresses dose rates and Section 3.5.2 addresses doses.
Therefore, the title of Section 3.5 should be expanded to include both dose
rates and doses.

| Noble cases: Pursuant to Technical Specification 6.8.4.f.8, Control
9.6.1.1.a requires that dose rates due to radioactive noble gases released

|

| in gaseous effluents be limited to less than or equal to 500 mrem /yr to the
whole body and to less than or equal to 3000 mrem /yr to the skin. ODCM
Section 3.5.1.1 contains methodology to determine that dose rates at or
beyond the site boundary due to releases of radioactive noble gases in
gaseous effluents are within the limits of ODCM Section (Control)
9.6.1.1.a.

The phrase, " conservatively averaged over a period of one year" in the
definitions of the D and D, in equations 3.5 and 3.6 is misleading. Aa

better phrase would be, " expressed in units of mrem /yr."

The licensee's methodology to determine dose rates due to radioactive
noble gases is within NRC guidelines. However, the licensee should
consider modifying the definitions of D and D, as suggested above.a

Radionuclides other Than Noble Gases: Pursuant to Technical
Specification 6.8.4.f.9, control 9.6.1.1.b requires that dose rates due to
radionuclides other than noble gases released in gaseous effluents be
limited to less than or equal to 1500 mrem /yr to any organ. ODCM Section
3.5.1.2 contains methodology to determine that dose rates at or beyond the
site boundary due to releases of Iodino-131 and -133, tritium, and all
radioactive materials in particulate form with half lives greater than 8
days in gaseous effluents are within the limits of ODCM Section (Control)
9.6.1.1.b.

Equation 3.7 gives the dose rate for radionuclides other than ncble g-

gases for the inhalation pathway for the child, based on the critical

14
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ODCM Section (Surveillance Requirement) 9.6.2.2 states, "The dose rate
due to Iodine-131 and 133, tritium, and all radionuclides in particulate

form with half-lives greater than 8 days in gaseous effluents shall be
determined to be within the above limits in accordance with the methodology

and parameters in the ODCM by obtaining representative samples and
! performing analyses in accordance with the sampling and analysis program

specified in Table 9.6-A." Therefore, all of the sampling and analyses

| required by Table 9.6-A should be used to determine if the dose rate limit
of Control 9.6.1.1.b has been exceeded. The release rate for batch

i teleases should be controlled to prevent exceeding the dose rate limit
during the releases. The analyses of charcoal and particulate samplers

:

I should be used weekly to determine if the dose rate limit was exceeded for |

| the sampling period. Methodology to accomplish these dose rate checks
t

| - should be added to the ODCM. (Note: Since the basis statements of the CP
,

ODCM and NUREG-0472 interpret compliance with this dose rate limit to be(
| satisfied by limiting the dose rate to the thyroid of a child via the
' inhalation pathway to less than or equal to 1500 mrem /yr, the quantity of I

radiciodines released is the significant information to be used to
determine the dose rate.)

Section 3.5.1.2 should require that the results of analyses of the weekly
charcoal and particulate samples be used to determine if the dose rate
limit of Control 9.6.1.1.b was exceeded for the week during which the
samples were obtained. .This requirement should be added promptly. With,

this addition, the methodology of Section 3.5.1.2 will be within NRC |
guidelines.

|

3.7 Dose Due to Licuid Effluents

Pursuant to Technical Specification 6.8.4.f.4, control 9.4.1.1
i requires that the dose or dose commitment to an individu:.1 due to liquid
! effluents be less than or equal to 1.5 mrem to the total body and 5 mrem to
I any organ during any calendar quarter, and less than or equal to 3 mrem to
e

j the total body and 10 mrem to any organ during any calendar year. ODCM
Sections 2.5.3 and 2.5.4 contain methodology to determine that doses due to
radioactive materials in liquid effluents released to unrestricted areas

15
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are within the limits of ODCM Section (Control) 9.4.1.1. ]

There are no potable water intakes within 50 miles of the plant
I

discharge and doses due to recreational activities are expected to be
negligible (~5% of the total dose). Therefore, only the fish consumption
pathway is considered in the methodology to calculate doses due to liquid
effluents.

The adult consumption rate for fish should be included in the ODCM,
although it can be inferred from the values of g in Table 1. The

licensee may wish to change the bioaccumulation factor for P in Table 2
from 1.0E+5 to the currently recommended value of 3.0E+3."'*

| The licensee's methodology to determine that dose commitments due to
"

radioactive materials in liquid effluents are within the limits of |
Control 9.4.1.1 is within the NRC guidelines. However, the licensee should
consider the suggestions in the previous paragraph.

|

|

3.8 Dose due to Gaseous Effluents

Noble Gases: Pursuant to Technical Specification 6.8.4.f.8, ODCM
Section (Control) 9.7.1.1 requires that the air dose due to noble gases
released in gaseous effluents to areas at and beyond the site boundary be
limited to; (a) less than or equal to 5 mead per calendar quarter and

| 10 mrad per calendar year for gamaa radiation, and (b) less than or equal
to 10 mrad per calendar quarter and 20 mead per calendar year for beta

| radiation. ODCM Section 3.5.2.1.1 contains methodology to determine air
! doses due to noble gases at or beyond the site boundary, as required by

f ODCM Section (Surveillance Requirement) 9.7.2.1. Pursuant to Technical
specification 6.8.4.f.5, surveillance Requirement 9.7.2.1 requires that the

!

!
!

!

j / '*
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cumulative dose contributions for the current calendar quarter and current
calendar year be determined at least once per 31 days. ODCM Equations 3.9,
3.10, 3.11, and 3.12 give the maximum air doses due to the release of
radioactive noble gases released to areas at and beyond the site boundary.

The definitions of qg and Q for equations 3.9 through 3.12 should indicatei

the means of determining the magnitude of the release. For clarity, units

of D,, D , X/q, and X/Q should be added to the definitions of these symbols3

in Squations 3.9 through 3.12.

| The licensee's methodology to determine the air doses due to
radioactive noble gases at or beyond the site boundary is, in general,| A

within NRC guidelines. However, the definitions of gi and O should bei

expanded to specify the methods used to determine the quantity of

| radioactive noble gases released. Also, the licensee should add units for
all symbols used in Equations 3.9 through 3.12.

Radionuclides Other than Noble Gases: Pursuant to Technical
Specification 6.8.4.f.9), ODCM Section (Controls) 9.8.1.1 requires that
organ doses due to radionuclides other than noble gases in gaseous |
effluents at areas at and beyond the site boundary be limited to less than
or equal to 7.5 mrem during any calendar q"arter, and 15 mrem during any
calendar year. ODCM Section 3.5.2.2.1 contains methodology to determine
the maximum organ dose due to Iodine-131 and -133, tritium, and all
radionuclides in particulate form with half-lives greater than 8 days in
gaseous effluents.

If properly applied, Equations 3.13 and 3.14 give the maximum organ
dose due to the release of radioactive material other than noble gases in |

gaseous effluents to areas at and beyond the site boundary. These
equations are the equivalent of the equations on the bottom of page 29 and
.the top of page 30 in NUREG-0133. The equations can be misinterpreted if
applied without additional explanation. Section C.3 cf Regulatory Guide

,

| 1.109, Rev. 1 is an appropriate reference to use for the proper
!
!
|

17
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To avoid ambiguity, Equation 3.13 could be rewritten as: )
interpretation.

R (W Q + w qi] f 7.5 mrem (3.13) ,

p = 3.17E-08 E ED pgi t i

k i
|where j, a, k, and i, respectively, identify the organ, age group, pathway,

.

"

and radionuclide. This equation unambiguously requires that the maximum
dose to any single organ of any individual be less than or equal to'7.5

If dose calculations are not currently being made using methodology
f

,

mrem.
consistent with the modified Equation 3.13 above, the methodology should be j

If the current methodology is consistent with thatrevised promptly.
|

equation, Equations 3.13 and 3.14 should be modified in a future revision'

Also, the values of parameters (consumption rates, transitof the ODCM.
times, etc) necessary to calculate the R 's used in Section 3.5.2.2.1 i

g
J

should be given in the ODCM, either by reference of by including the actual !
I values.

|
i

Methods used to determining the magnitude of the releases of
|

radionuclides other than noble gases, q, and Q , should be described ini

The methodology should use all of the sampling andSection 3.5.2.2.1.
|analyses required by ODCM Table 9.6-A.

_

I

Selected dose factors in Table 5 were checked. These were found to be
|

)
correct except those for C-14. The values'for C-14 are factors of 200 to
700 too high; therefore, they should be corrected or removed from the

Note that according to Regulatory Guide 1.109, Revision 1.the dosetable.
due to C-14 is calculated as a function of X/Q, and also that analysis for
C-14 is not required.

The licensee's methodology to determine the maximum organ dose due to
the release of radionuclides other than noble gases to areas at or beyond

However, the
the site boundary is, in general, within NRC guidelines.
meaning of the dose equations should be clarified by adding summations over

Also,
pathways and adding subscripts to !.dentify the organ and age group.
methods used to determine qi and Q should be described in the ODCM.

;

i

Values of the parameters necessary to calculate the R 's used in Sectiont
|

3.5.2.2.1 should be given in the ODCM or referenced.

:

fa.
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3.9 Dose Proiections and Cumul6tive Doses:

Pursuant to Technical Specification 6.8.4.f.5, ODCM Section
(Surveillance Requirements) 9.5.2.1 requires the determination of projected
dose contributions due to liquid releases at least once per 31 days when |

|the Liquid Radwaste Treatment Systems are not being fully utilized.
Similarly, ODCM Section 9.9.2.1 requires determination of projected doses
due to gaseous releases at least once per 31 days when the Caseous Radwaste
Treatment Systems are not being fully utilized. Both Sections 9.5.2.1 and

9.9.2.1 require that these projections be made in accordance with the ,

1

methodology of the ODCM. ODCM Sections 2.6.2 and 3.6.3 contain methodology 1

to determine the projected dose contributions due to liquid and gaseous j

)releases, respectively. 1

1
'

The methodology of ODCM Sections 2.6.2 and 3.6.3 base projected doses
on the cumulative annual total dose commitments for the elapsed months. |

This methodology would usually make use of " normal" releases. The I

methodology should include a margin, based on operating data, for ;

anticipated operational occurrences.'" |
|

The methodology to project doses due to liquid and gaseous releases
is, in general, within NRC guidelines. However, the methodology to project
doses should include a margin for anticipated operational occurrences.

|
|

3.10 Flow Diacrams of the Treatment Paths.

The ODCM does not include flow diagrams of the treatment paths and the

components of the radioactive liquid and gaseous waste management systems,
as recommended by Section 7 of the Branch Technical Position, February 8,

1979.'" Diagrams of the liquid and gaseous treatment systems comparable
to the one for the gaseous wastes included as Figure 2 of this review
should be added to the ODCM.

19
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1.11 Total (Uranium ruel Cvele) Dose.

Pursuant to Technical Specification 6.8.4.f.10, ODCM Section
(Surveillance Requirements) 9.10.2 requires the cumulative dose

;

contributions from liquid and gaseous effluent and direct radiation be
ODCM Sectioncalculated when required by Action a. of ODCM Section 9.10.1.

4 addresses the " Dose and Dose Commitment fr'om Uranium ruel Cycle Sources."

ODCM Section 4.2.2 states, "The evaluation of Total Dose from the1

Uranium ruel Cycle should consider the dose to two Critical Receptors:*

a) The Nearest Resident and b) The Critical Receptor within the site
bounda ry. " The meaning of the term " Nearest Residelt" in this statement
should be clarified, as is done in the ext-tv-last paragraph of ODCM^

ODCM Section (Surveillance 'eyuirement) 9.10.2.1Section 3.5.2.2.1.
specifically requires that contributions from lissid effluents be included
when calculating the Uranium ruel Cycle Dose. Therefore, this contribution

should be considered, even though the logic of NUREG-0543'223 probably
The licensee will probably wish toapplies to the Ca7?away Plant site.

eliminate the dose to the skin from ODCM Section 4.2.b, since the skin is-

specifically exempted f rom the dose limits by 40 CPR 190.rt2:

The licensee's methodology in ODCM Section 4 to determine the Uranium
However, the

ruel Cycle Dose is, in general, within NRC guidelines.
definition of the term " Nearest Resident" should be expanded and the dose

,3

Thedue to liquid effluents should be included in the calculation.
Also, a

licensee may wish to remove the skin dose from the calculation.
j

discussion of the principle that only real pathways and receptors are
required to be considered might be added, to reduce the probability of

b erronecusly determining that a violation of the limits occurred.

3.12 Radiolocical Environmental Monitorinc Procram

Pursuant to Technical Specification 6.8.4.g, ODCM Section (Controls)
9.11.1.1 requires that the Radiological Environmental Monitoring Program be

ODCM Section 5 containsconducted as specified in ODCM Table 9.11-A.
details of the Radiological Environmental Monitoring Program as required by
ODCM Section (Surveillance Requirements) 9.11.2.1. This Section 9.11.2.1 ,,

'

4 requires that radiological environmental monitoring samples be collected"

20
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pursuant to Table 9.ll-A from the specific locations given in the table and |
i

figure (n) in the ODCM, and analyzed pursuant to cne requirements of ODCM
Table 9.11-C.

Table 6 and rigures 5.lA, 5.1B, 5.2A, 5.2B, and 5.3 describe a radiological |

|
environmental monitoring program that is generally consistent with the
requirements of Control 9.11.1.1. However, the licensee should address the

following deficiencies, listed below in order of decreasing significance:
!

Control locations for direct radiation monitors (TLDs), airborne! 1.

|
(radiciodine and particulate) samplers, and broadleaf sampling
appear to be erronrously placed. These misplaced monitors may be

i

the result of an cr(pieous interpretation of the intent of the
location criteria in NUREG-0472.I" The intended interpretation of

| the instructions for locating the control locations is that they
are to be placed in the direction exhibiting the lowest X/O and
D/Q (i.e., the upwind direction). The control locations at the
Callaway Plant are in the downwind direction. Correction of the
direction will reduce the effect of plant effluent by a factor of
approximately five. The absolute effect of the relocation is
small, since it will change the plant contribution to the control

|
values from about 2.5% to 0.5% of the plant contributior. to the
indicator values. Nevertheless, prompt attention should be given
to moving the control locations upw.nd, both as a matter of4

principle and to make the locations consistent with the guidelines
of NUREG-0473.

|

2. If feasible, the site boundary sampling locations for airborne
samples (radiciodines and particu...ces) should n the three
sectors of highest D/Q.

3. The downstream sample location for fish (at 1.1 miles downstream)
seems to only marginally meet the criteria in NUREG-0472 that it

'j be "in vicinity of plant discharge area."
1
i

$

]

1
1

:
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4. SUMMARY

This section contains a summary of the deficiencies and suggestions
identified by the review. The items in the first category identify the
most serious deficiencies, including omissicas that cause an uncertainty as

The second categoryto whether the proper methodology is used in the ODCM.
contains less serious deficiencies, and the third category minor
ceficiencies and editorial recommendations. The last category of items
contains suggestions for changes the licensee may wish to make to simplify
calculations, update data, or remove excess conservatism from the
methodology. For easy reference, all items are numbered sequentially, with
the categories separated by a descriptive note. The number in parenthesis
at the end of each item refers to the section of this review that contains
a discussion of the item, e.g., (3.5).

|

Cateaorv A. The following items identify errors or omissions that may
result in calculated doses or measured environmental values that are less
conservative than they would be if NRC guidance were followed. Therefore,

| these items should be addressed promptly:
|

|

In Table 6, the control locations for TLDs, radioiodine and1.
particulate samplers, and broadleaf vegetation sampling should be in
the directions of lowest X/O and D/Q (i.e., upwind instead of

|
i downwind). (3.12)

The proper use of Equations 3.13 and 3.14, for gaseous organ doses,2.
should be clarified by adding summations over pathways and adding

i
subscripts to identify the organ and age group for which the dose is
being calculated. (3.8)

i

Methodology should be added to Section 3.5.1.2 requiring that the3.
results of analyses of the weekly charcoal and particulate samplers be
used to determine if the dose rate limit was exceeded for the week
during which the samples were obtained. (3.6)

a-

|

|
|
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Cateaorv B. The items below concern information that should be added to
make the ODCM more complete, prevent erroneous interpretation of the

The items in thismethodology, or correct methodology that is erroneous. '

group are listed in order of significance. They should be addressed with
,

!

f
the items in Category A, or in the following revision.

I

The means used to ensure that the concentrations of noble gases ini

1.
liquid effluents are within the limits of Control 9.3.1.1 should beI i

discussed in Section 2.4.2.(3.5)

)

i 2. The definitions of Qi and Q for Equations 3.9 through 3.12 should |i

indicate the means used to determine the quantity of noble gases j

!

released.(3.8)
,

|
,

,

3. The definitions of gi and O for Equations 3.13 and 3.14 should
i

indicate the means used to determine the quantity of radionuclides
other than noble gases released.(3.8)

Since it is required by ODCM Section 9.10.2.1, Section 4 should4.
require determination of doses due to liquid effluents if the Uranium
ruel Cycle Dose is calculated. (3.11)

! 5. Values of parameters used to calculate the R 's used in Sectioni

3.5.2.2.1 should be given in the ODCM, either numerically or by
| reference. (3.8)

The dose factors for C-14 in Table 5 should be corrected or removed.6.

Sections 2.6.2 and 3.6.3 should require inclusion of a margin for7.

|
anticipated occurrences in the methodology to project doses due to
liquid and gaseous ef fluents. ( 3.9)

|

The first paragraph of Section 3.4 should state that the alarm / trip8.
setpoints for the gaseous effluent monitors will be based on the most
restrictive of the total body and skin dose rates, not on the lesser
of the two. (3.6)

23
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For H-3 and alpha activity in liquid effluents, the inconsistency9.
between the monthly analysis required by Table 9.3-A and the analysis
of each batch required by Section 2.4.2 should be clarified. (3.5)

10. In Section 4, the dt - .ption of the Nearest Resident should be
expanded.to require that the person be the most exposed of nearby
residents.(3.11)

If feasible, the site boundary sampling locations in Table 6 for11.
airborne samples (radiciodines and particulates) should be in the

| three sectors of highest D/Q. (3.12)

12. The downstream sample location for fish (at 1.1 mi.) seems to only.
marginally meet the criteria in NUREG-0472 that it be "in the vicinity
of plant discharge area." (3.12)

,

cateaorv C. The items in this category indicate omissions and editorial *

changes that are not likely to cause any significant problem. They should
be considered in future revisions.

Units should be given in the definition of each parameter in1.
Equations 3.9 through 3.12. (3.8)

The discrepancy between the values of the allocation factors described2.
in the last paragraph of Section 3.3.1, 0.7 and 0.3, and the default
factors given in Section 3.4.1, 1/n, should be removed. (3.4)

3. The definitions of D and D in Equations 3.5 and 3.6 should bea i

modified to indicate that the dose rate is not actually averaged over
a year. (3.6)

The title of Section 3.5 should include both doses and dose rates.4.

| (3.6)

{
;
;

~

su.

i

!
:
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Cateaorv D. The following items concern methodology and parameters that the

! licensee may wish to change because the change may simplify calculations,
remove unnecessary conservatism in the calculations, or make use of recent
data:

|

| 1. The bioaccumulation factor for P in Table 2 could be changed from
1.0E+5 to the currently recommended value of 3.0E+3."*"3 (3.7)

2. The licensee may want to examine the methodology of Section 4 to
determine if it should place more emphasis on the fact that the

j
calculated Uranium ruel Cycle Dose should be the dose to a real

|

| individual via existing pathways. (3.11)
i
!

3. The licensee may wish to remove the skin dose from the Uranium ruel'

Cycle Dose calculation in Section 4, since it is specifically excluded
from the limits of 40 CFR 190. (3.11)

e

l

!
l

i

I
!

!
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5. CONCLUSIONS

The licensee's ODCM, Revision 0, submitted August 30, 1990, uses
documented and approved methods that are, in general, consistent with the

;

methodology and guidance of NUREG-0133. The ODCM is generally well
written.-

Principal deficiencies are; (a) the location of environmental sampling
control locations in the downwind direction, (b) the lack of clear
requirements that all pathways be used in the calculation of doses due to
radionuclides other than noble gases in gaseous effluents, and (c) the lack
of a requirement that the results of effluent monitoring by charcoal and
particulate samplers be used to verify organ dose rates. These items'

should be addressed pro.nptly.
;

! Other deficiencies and omissions noted should be addressed in future j

|revisions of the ODCM.
|
1

l

I
i

| |

I I
i
1

|

|
6

|
!
!

|
;

i
.

|
i
t

j .-

5
i
;
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The Offsite Dose Calculation Manual (00CM) for the Callaway Plant, Unit 1
contains current methodology and parameters used in the calculatign of offsite
doses due to radioactive liquid and gaseous effluents, in the calculation of
gaseous and liquid effluent monitoring alarm / trip setpoints, and in the conduct !

:
i

|
of the environmental radiological monitoring program. A copy of the most recent
complete 00CM was transmitted to the NRC as Revision 0, with a letter dated 1

|

| August 30, 1990. The NRC transmitted Revision 0 to the Idaho National Engineer-

| ing Laboratory (INEL) for review. The revisd ONM was reviewed by EG&G Idaho
at the INEL and the results of the review are presented in this report. It was
determined that 00CM Revision 0 uses methods that are, in general, in agreement i,

with the guidelines of NUREG-0133. However, it is recommended that several i

changes be made. Three items, concerning environmental monitoring control |

locations, equations for offsite organ dose calculations, and the use of weekly i

iodine and particulate effluent monitoring sampler results to determine offsite r

organ dose rates should be addressed promptly.
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