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2002 Annual Radioactive Effluent Release Report

Dear Commissioners and Staff:

PG&E is submitting the enclosed 2002 Annual Radioactive Effluent Release Report
in accordance with 10 CFR 50.36a (a)(2) and Section 5.6.3 of the Diablo Canyon
Power Plant Technical Specifications.

The report describes the quantities of radioactive gaseous and liquid effluents
released from the plant, and the solid radioactive waste shipments made during the
period of January 1 through December 31, 2002.

One compact disk is being sent with the report. The disk contains meteorological
data. If you have any questions, please contact Jeff Gardner of my staff at

(805) 545-4385.

Sincerely,

ETNLXE,

David H. Oatley
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‘ Initial ; Date
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4. Record of Review Checklist completed & signed per XI1.1D1. swh [/ 4/25
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6. Peer Review Checklist (RS-4) completed St | 429
7. Provide this checklist, the final letter & enclosures, Record of Review Checklist, &

Outgoing Correspondence Screen to signatory. .

« For FIRM submittals, was 2 days met? YesXI No[l NA O swh / 4125
8. Will entire submittal, including enclosures, be placed in RS & ACTS libraries and

EDMS? ‘ Yes[ No[X

If NO, complete form RS-1A, indicating where the enclosures, etc. will be maintained. swh [/ 4/25
9. Indicate RMS access level. Check one box only.

[X]Reg Regular

[ 1'D” Proprietary

[ 1B’ Personnel Record

[ 1A Security Safeguards Information (SSI)

+ RMS folder name
(ie., LAR, LER, etc.)
 Putin envelope with a copy of this form attached on outside and put in
SSI safe in RS Manager’s office. swh /4125
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SUBMITTAL PROCESSING CHECKLIST — Supplement

Identify the enclosures, etc. (e.g., proprietary, personal, or SSI) that will NOT be filed in the RS
and ACTS libraries, or EDMS, and where the actual documents will be maintained.

Examples:

Enclosure 1

(Personal information)

NRC 306 forms are retained by Learning Services and the DCPP
Medical Facility.

Enclosure 3
(Diskette)

The diskettes are maintained by Radiation Protection.

Entire Document

The complete proprietary version of this document is available in the
PG&E Law Department in San Francisco.

Item

Location

Enclosure: TES

Meteorological Data:

CD-R

Data maintained by TES in San Ramon

Attachment 1:
PD CY2, Revb

Maintained in EDMS

Attachment 2:
IDAP CY2.I1D1,
Rev. 6A

Maintained in EDMS

Attachment 3:
CAP A-8, Rev. 26

Maintained in EDMS

Attachment 4:
DLAP RP2.DC2,

Rev. 12 (1
ol

Maintained in EDMS

Attachment 5:
DLAP RP2.DC3,
Rev. 8's”

Som

Maintained in EDMS

RS-1A
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PEER REVIEW CHECKLIST

LICENSING SUBMITTAL
(To be performed on final draft only.)

PG&E Letter No. (e.g., DCL, DIL, etc.)

VCl ~03-p¥Y

ITEM

DESCRIPTION

INITIALS,

Cover Letter

Correct signatory letterhead (Ref. XI1.1D2)

Full names used for signatory & cc list; right people listed

Title correct

Letter number verified against outgoing correspondence log

Letter number appears on all pages

All pages numbered, except first page

Date correct and appears on all pages (month, day, and 1 year)

Address and docket number(s) correct

Text reviewed for obvious errors

TS and/or 10 CFR references correct

If affidavit required or NOV response, verify Law Department has revnewed

All Submittals

Text reviewed for obvious errors N

Revision bars included (if applicable)

TS and/or 10 CFR references correct

References to other documents correct (e g, DCLs, FSAR, etc.)

Submittal addresses the specific regulation requirements

Enclosures labeled

Outgoing
Correspondence
Screen (RS-2)

| Letter number and title correct

FSAR Update Review — one box checked.

Commitment implemented before or after LA receipt (LARs/RAIs only)

Commitment(s) quoted verbatim (& clarifications made if needed)

Tracking Document - AR/AE or NCR Action humbers

Assigned To - Name & Organization Code -

Commitment Type - Firm or Target & Due Date

Outage Commitment - Y or N indicator & Applicable Outage

PCD Commitment - Y or N indicator & Implementing Documents

Duplicate of NCR Commitment in NCR - Y or N indicator & PCD number

An individual from all departments assigned commitments was a Cross-
Discipline Reviewer (Ref. XI1.I1D1, Step 5.2.3.a 4.a)

LER Forms

LER number correct; consistent with cover letter

LER number & docket number(s) on first & remaining pages

Title consistent with cover letter & Outgoing Correspondence Screen (RS-2)

Dates correct on first page header (month, day, & year)

Dates & times consistent with 10 CFR 50 72 ENS reports made

Dates & times consistent with other source documents

Dates & times consistent between abstract and narrative

Page numbers correct & all pages accounted for

Abstract word count <1400 characters (including spaces)

|EEE 803 codes entered and correct

Procedure Submittals

Procedure revision numbers current using EDMS (e.g , EPIP)

Filing Instructions

Filing instructions clear (Per RS-1A, if applicable)

ROR Checklist

Record of Review Checklist completed and signed

Final Draft

All discrepancies resolved with Lead Licensing Engineer

* Enter N/A where not applicable.

RS-4

itialed above. This submittal is reayr yignatory.
ot ?/ 2903

Daté —




bce/enc*: David C. Chen
Jeffery E. Gardner
John R. Knemeyer
Robert W. Lorenz

*  To save some paper, bce's should receive the enclosure without
attachments 1-5 (copies of DCPP procedures).

- OUTGOING CORRESPONDENCE SCREEN
(Remove prior to NRC submittal)

Document: 'PG&E Letter DCL-03-049

Subject: 2002 Annual Radioactive Effluent Release Report

File Location S\CHEM\SECURE\Annual Rad Eff Report\2002\2002 Annual
Report Draft Rev 1.DOC

Version:

FSAR Update Revnew

A Utlhzmg the guidance in XI3.1D2, does the FSAR Update need to be revised? Yes [] No []

If "Yes", submit an FSAR Update Change Request in accordance with X13.1D2 (or if this is an LAR, process in accordance with WG-9)

Commitment - #1
-Statement of Commitment: NONE
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DIPiBLO CANYON POWER PLANT

Annual Radioactive Effluent Release Report
January 1, 2002 Through December 31, 2002

Attachments

Radiological Monitoring and Controls Program (RMCP), CY2 Revision 5
Radioactive Effluent Controls Program (RECP), CY2.ID1 Revision 6A
Off-Site Dose Calculation Procedure (ODCP), CAP A-8 Revision 26

Radwaste Solidification Process Control Program (PCP), RP2.DC2 Revision 11
(incorporates revision 8-11) ,

Radwaste Dewatering Control Program, RP2.DC3 Revision 5

2002 Land Use Census
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DIABLO CANYON POWER PLANT
2002 Annual Radioactive Effluent Release Report
Introduction

The 2002 Annual Radioactive Effluent Release Report summarizes gaseous and liquid
effluent releases from Diablo Canyon Power Plant's (DCPP) Units 1 and 2. The report
includes the dose due to release of radioactive liquid and gaseous effluents and
summarizes solid radwaste shipments. The report contains information required by Units 1
and 2'Technical Specification (TS) 5.6.3 and is presented in the general format of
Regulatory Guide 1.21, “Measuring, Evaluating, and Reporting Radioactivity in Solid
Wastes and Releases of Radioactive Materials in Liquid and Gaseous Effluents from Light-
Water Nuclear Power Plants,” Appendix B, “Effluent and Waste Disposal Report.”
Procedure revisions, which implement the Radiological Monitoring and Controls Program
(RMCP), Radioactive Effluent Controls Procedure (RECP), Off-Site Dose Calculation
Procedure (ODCP), and Process Control Program (PCP), and one compact disk containing
meteorological data, are attached. '

In all cases, the plant effluent releases were well below TS limits for the report period.
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I. Supplemental Information

A. Regulatory Limits

1. Gaseous Effluents

a.

Noble Gas Dose Rate Limit

The dose rate in areas at or beyond the site boundary due to
radioactive noble gases released in gaseous effluents is limited
to less than or equal to 500 millirem (mR) per year to the total
body and less than or equal to 3000 mR per year to the skin.
(Radioactive Effluent Controls Program 6.1.6.1.a.)

Particulate and lodine Dose Rate Limit

The dose rate in areas at or beyond the site boundary due to
iodine-131, iodine-133, tritium, and all radionuclides in
particulate form with half lives greater than 8 days in gaseous
effluents, is limited to less than or equal to 1500 mR per year to
any organ. (RECP 6.1.6.1.b)

Noble Gas Dose Limit

The air dose due to noble gases released in gaseous effluents -
from each reactor unit to areas at or beyond the site boundary is
limited to the following:

Radiation Type | Calendar Quarter Limit | Calendar Year Limit
RECP 6.1.7.1.a RECP 6.1.7.1.b
Gamma 5 millirad 10 millirad
Beta 10 millirad 20 millirad

Particulate and lodine Dose Limit

The dose to an individual from iodine-131, iodine-133, tritium,
and all radionuclides in particulate form with half lives greater
than 8 days in gaseous effluents released from each reactor unit
to areas at or beyond the site boundary is limited to less than or
equal to 7.5 mR to any organ in any calendar quarter and less
than or equal to 15 mR to any organ during a calendar year.
(RECP 6.1.8.1)

2. Liquid Effluents

a.

Concentration

The concentration of radioactive material released from the site
is limited to the concentrations specified in 10 CFR Part 20,
Appendix B, Table 2, Column 2, for radionuclides other than
dissolved or entrained noble gases. For dlssolved or entrained
noble gases, the concentration is limited to 2 x 10"
microcuries/milliliter (nCi/ml) total activity. (RECP 6.1.3.1)
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b. Dose

The dose or dose commitment to a member of the public from
radioactive materials in liquid effluents released from each
reactor unit to areas at or beyond the site boundary is limited to

the following:
Dose Type Calendar Quarter Limit | Calendar Year Limit
RECP 6.1.4.1.a RECP 6.1.4.1.b
Total Body 1.5 millirem 3 millirem
Any Organ 5 millirem 10 millirem

Maximum Permissible Concentrations

1.

Gaseous Effluents

Maximum permissible concentrations are not used for determining
allowable release rates for gaseous effluents at DCPP.

Liquid Effluents

The concentrations listed in 10 CFR 20, Appendix B, Table 2, Column
2, for radionuclides other than dissolved or entrained noble gases are
used for determining the allowable release concentration at the point of
discharge from the site for liquid effluents. For dissolved or entrained
noble gases, the allowable release concentration at the point of
discharge is limited to

2 x 10™* pCi/ml total activity for liquid effluents.

Measurements and Approximations of Total Radioactivity

1.

Gaseous Effluents
a. Fission and Activation Gases

A pair of off-line monitors equipped with beta scintillator
detectors monitors the gaseous radioactivity released from the
plant vent. The monitor readings are correlated to isotopic
concentration based on laboratory isotopic analysis of grab
samples using a germanium detector.

For plant vent noble gas releases, grab sample results are used
to quantify releases. The individual batch release data are used
to quantify the radioactivity discharged from the gas decay tanks
and containment.

A noble gas grab sample is obtained and analyzed at least
weekly. The isotopic mixture is assumed to remain constant
between grab sample analyses.

Page 5



Enclosure
PG&E Letter DCL-03-049

Containment purges, gas decay tank releases, and air ejector
discharges are released via the plant vent.

The gaseous radioactivity released from the steam generator
blowdown tank vent is measured by analyzing liquid or steam
condensate grab samples with a germanium detector. A factor
R, a ratio of unit masses between water flashing to steam and
water entering the tank, is used to calculate the activity. The
isotopic concentrations are assumed to remain constant
between grab samples.

Other potential pathways for releasing gaseous radioactivity are
periodically monitored by collecting grab samples and analyzing
these samples with a germanium detector system.

lodines

Radioiodines released from the plant vent are monitored by
continuous sample collection on silver zeolite cartridges. The
cartridges are changed at least weekly and analyzed with a
germanium detector. The radioiodine releases are averaged
over the period of cartridge sample collection.

Other potential pathways for releasing radioiodines are
periodically monitored by collecting samples using charcoal or
silver zeolite cartridges and analyzing with a germanium
detector.

Radioactive materials in particulate form released from the plant
vent are monitored by continuous sample collection on
particulate filters. The filters are changed at least weekly and
analyzed with a germanium detector. The particulate
radioactivity is averaged over the period of particulate filter
sample collection. Each filter is analyzed for alpha emitters
using an internal proportional counter. Plant vent particulate
filters collected during a quarter are used for the composite
analysis for strontium-89 and -90, which is counted on an
internal proportional counter after chemical separation.

Other potential pathways for releasing radioactive particulate are
periodically monitored by collecting samples using particulate
filters and analyzing these filters with a germanium detector.

Tritium

Tritium released from the plant vent is monitored by passing a
measured volume of plant vent sample through a water column
and determining the tritium increase in the water. An aliquot of
the water is counted in a liquid scintillation spectrometer. The
minimum routine sample frequency for tritium is weekly. The
tritium concentration is assumed to remain constant between
samples.
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Estimations of Overall Error

Sources of error considered for batch release are: (1) calibration
source; (2) calibration counting; (3) sampling; (4) sample
counting; and (5) gas decay tank pressure gauge / containment
exhaust fan flow rate.

Sources of error for continuous release are: (1) calibration source;
(2) calibration counting; (3) sampling; (4) sample counting; (5)
process monitor (RE-14) reading (fission gases only); and (6)
plant vent exhaust fan flow rate.

Total error = (6% + 6% + 623+ ... 6%)) 2

Where o, = error associated with each component

2. Liquid Effluents

a.

Batch Releases

Each tank of liquid radwaste is analyzed for principal gamma
emitters using a germanium detector prior to release. A monthly
prerelease analysis includes dissolved and entrained gases.
Volume proportional monthly and quarterly composites are
prepared from aliquots of each tank volume discharged. The
monthly composite is analyzed for tritium using a liquid
scintillation spectrometer and gross alpha radioactivity using an
internal proportional counter. The quarterly composite is
analyzed for iron-55 using a liquid scintillation spectrometer and
for strontium-89 and -90 using an internal proportional detector
following chemical separations.

Continuous releases

For the continuous liquid releases of the steam generator
blowdown tank and turbine building sump oily water separator,
daily grab samples are collected and aliquots are proportioned
for weekly, monthly, and quarterly composites.

The oily water separator weekly composite is analyzed for
principal gamma emitters using a germanium detector. The
steam generator blowdown tank weekly composite is analyzed
for principal gamma emitters and iodine-131.

The steam generator blowdown tank monthly composite is
analyzed for tritium using a liquid scintillation spectrometer and
for gross alpha using an internal proportional counter.

The steam generator blowdown tank quarterly composite is
analyzed for iron-55 using a liquid scintillation spectrometer and
for strontium-89 and strontium-90 using an internal proportional
counter following chemical separation. The results for each of
the composites are averaged over the period of the composite.
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In addition, one grab sample of the steam generator blowdown
tank is analyzed monthly for dissolved and entrained gases
using a germanium detector. The results of this analysis are
assumed to remain constant over the period of one month.

A grab sample of the steam generator blowdown is collected at
least weekly and analyzed for gamma activity using a
germanlum detector. This analysis is used to monitor activity,
however, is not used in effluent calculations unless a significant
change is detected.

Note on dilution volume:

Tables 4A, 4B and 4C, "Liquid Effluents - Summation Of All
Releases," item F., lists the "Volume of circulating saltwater used
during release perlods" in liters. This value is calculated by
multiplying the discharge duration by the circulating water flow
rate. The values listed in the Tables are the summation of the
circulating water discharge volume calculated for each individual
batch and continuous discharge period. Therefore, in the case
where two or more simultaneous discharges into the same
circulating water are occurring, the calculated volume of
circulating water is duplicated, and therefore the sum of the
dilution volumes for the batch releases and continuous releases
are greater than the actual dilution volume since each discharge
incorporates the cwculatmg discharge flow rate in its own dose
calculation.

Estimation of Overall Error

Sources of error considered are: (1) calibration source error; (2)
calibration counting error; (3) sampling error; (4) sample
counting error; and (5) volume of waste release error.

These sources of error are independent; therefore the total error
is calculated according to the following formula:

2

Total error = (6% + 6% + o?3+...c%) 1”2

Where o, = error associated with each component
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D. Batch Releases
1. Liquid
a. Number of batch releases.........ccoceeevviiiiiiiinncinnnees 613
b. Total time period for batch releases........................ 2870 hours
c. Maximum time period for a batch release................. 168 hours
d. Average time period for a batch release..................... 4.68 hours
e. Minimum time period for a batch release.................... 0.02 hours
f. Average saltwater flow during batch releases............  9.27E+05
GPM
2. Gaseous
a. Number of batch releases.........cooceeeviiiiiiiiiinians 130
b. Total time period for batch releases........ccuuuerennnnnnans 1608 hours
c. Maximum time period for a batch release.................. 72 hours
d. Average time period for a batch release.................. 12.37 hours
e. Minimum time period for a batch release................. 1.00 hours
E. Abnormal Release (Gaseous and Liquid)
1. Leakage of waste gas from the Waste Gas Header occurred between

10/11/02 — 10/13/02. The gas leaked through the boric acid evaporator
system into the Auxiliary Building, and eventually through the Plant
Vent. The leak in the boric acid evaporator system was isolated to stop
the un-planned, monitored discharge.

The release rate of noble gas to the plant vent resulted in 0.58% of the
release rate limit. The resulting gamma air dose and beta air dose from
this discharge was 1.42E-3 mrad and 4.99E-4 mrad, respectively.

_An unplanned, monitored discharge was made from the Waste

Handling And Treatment system. A valve alignment was made that
allowed water from one of the tanks to inadvertently discharge.
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The radioactive concentration of the discharged water was 6.01E-5
pCi/ml. The effluent concentration limit for this discharge was 2.55E-4
pCi/ml. Therefore, the discharge was below the discharge limit.

The total body dose for this discharge was 1.84E-8 mrem. The highest
organ dose was 3.17E-6 mrem (thyroid).

3. The Liquid Radwaste (LRW) monthly composite sample for June 2002
was analyzed for gross alpha. The analysis result was <1.19E-7
pCi/ml. The required lower limit of detector for this analysis is 1.0E-7
pCi/ml. Therefore, the value included in this report is listed as 1.19E-7
pCi/ml. This is reflected on Tables 4A and 4C, Section D.

4, A summation error was identified on Table 4D, Section D. The “Annual
Total” curie value for Liquid Effluent Gross Alpha only reflected the
Second Quarter value from Table 4A. The summation for this report
(2002 data) is correct. Any corrections to previous year's reports due to
this error will be included in next year's Annual report.

Major Changes to Liquid, Gaseous and Solid Radwaste Treatment System
There were no major changes to liquid, gaseous, and solid radwaste treatment

'systems during the report period.
-‘Changes to the RMCP

CY2, “Radiological Monitoring And Controls Program,” was revised during the report
period.

Revision 5 made the following changes:

« Changed the frequency of the Radioactive Effluents Controls Program audits
from 12 months to 24 months to reflect a recent change in the FSAR.

» Updated the procedure to convert position titles to a generic format.

Revision 5 was reviewed by the Station Director on September 25, 2002, and
approved by the Chief Nuclear Officer on October 2, 2002. (See Attachment 1)

Changes to the RECP

CY2.1D1, “Radioactive Effluents Controls Program,” was revised during the report
period.

Revision 6A was a minor editorial correction that d‘id not change the technical content
of the procedure. This change was effective on February 1, 2002. The change did
not require review or approval from the Station Director. (see Attachment 2)

Changes to the ODCP

CAP A-8, “Off-Site Dose Calculations Procedure,” was revised.‘ Revision 26 made
the following change:

. Updated the gaseous effluent dispersion and deposition values (X/Q and D/Q)
based upon the most recent 5 year average annual meteorological conditions.
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