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NOTES:

1.

Yankee Nuclear Power Station's last day at any power level was October 1, 1991.
The facility is permanently shut down and in the process of decommissioning. Due
to ceased operations, short-lived nuclides have been deleted from the gaseous and
liquid effluent tables. Their activity concentrations in the fuel inventory have
decayed to zero values.
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YANKEE ATOMIC ELECTRIC COMPANY, ROWE, MASSACHUSETTS
2002 ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

1.0 INTRODUCTION

YNPS Technical Specification 6.8.2.b ®® requires that an Annual Radioactive Effluent
Release Report covering the operation of the unit during the previous calendar year shall be
submitted (to the NRC) before May 1 of each year. This report includes a summary of the
quantities of radioactive liquid and gaseous effluents and solid waste released from the unit.
The material provided is (1) consistent with the objectives outlined in the Offsite Dose
Calculation Manual (ODCM) and Process Control Program (PCP) for solid waste, and (2) is in
conformance with 10CFR50.36a and Section IV.B.1 of Appendix | to 10CFR50. ODCM Control
7.2 details the specific information to be included in the annual report. )

In June, 2002, the first dry spent fuel storage canister was placed on the Independent"
Spent Fuel Storage Installation (ISFSI) pad located within the plant’s protected area. By design,
there are no liquid or gaseous effluent release pathways from storage canisters once placed on
the ISFSI pad.

Tables 1 through 3 lists the recorded radioactive gaseous and liquid effluents and solid
waste, respectively, with data summarized on a quarterly basis for the year. Table 4 -
summarizes the estimated radiological dose commitments from all radioactive liquid and
gaseous effluents released during the year 2002 along with the direct dose from station related
activities. Table 5 summarizes the total dose to the maximum off-site individual from all station
related sources for 2002.

As required by ODCM Control 7.2.b, dose commitments resulting from the release of
radioactive materials in liquids and gases were estimated in accordance with the models and
parameters identified in the ODCM (Reference 1). These dose estimates were made using a
Method Il analysis as described in the ODCM. A Method Il analysis incorporates the
methodology of Regulatory Guide 1.109 (Reference 2) using historic meteorological data. For
gaseous releases, five years of historic (1992-1996) quarterly meteorological data were used for
determining the gaseous pathway doses. As required by Control 7.2.b, this report also shall
include an assessment of the radiation doses from radioactive effluents to member(s) of the
public due to allowed recreational activities inside the site boundary during the year. However,
for this reporting period, there were no recreational facilities open to the public inside the site
boundary (on land), nor was permission granted for recreational use of plant property.
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Shoreline activities associated with Sherman Pond and the Deerfield River were included in the

dose assessments to the maximum individual. The dose impact for over-water activities, such

as boating, are not significant due to the self shielding of water and the transient nature of the

activity leading to low occupancy times. The limited use of the Information Center on-site is

associated with educational activities as they pertain to the operation/decommissioning of the

plant and as such, is not included under Control 7.2.b. Assessment of radiation doses

(including direct radiation) to the most likely exposed real member(s) of the public for the

calendar year for the purposes of demonstrating conformance with 40CFR Part 190,

"Environmental Radiation Protection Standards for Nuclear Power Operations,” also are

included.

All calculated dose estimates for this reporting period are well below the regulatory dose
criteria of 10CFR Part 50, Appendix | and 40CFR Part 190.

Appendices A through J indicate the status of reportable items per the requirements of

the following documents:

Appendix Title Requirement Reference

A Radioactive Liquid Effluent Monitoring Instrumentation ODCM Control 5.1
Radioactive Gaseous Effluent Monitoring Instrumentation ODCM Contro! 5.2

C Liquid Holdup Tanks Technical Specification 3.4"

D Radiological Environmental Monitoring Program ODCM Control 4.1

E Land Use Census ODCM Control 4.2

F Process Control Program (PCP) PCP Control 2.0

G Offsite Dose Calculation Manual (ODCM) ODCM Control 7.2

H Radioactive Liquid, Gaseous, and Solid Waste Treatment ODCM Control 7.3, PCP
System Control 3.0

l Supplemental Information Regulatory Guide 1.21

J Sewage Sludge Disposal ODCM Appendix A

(a) With the incorporation of Amendment No. 157 the requirements of Technical Specifications 6 8.2.b and 3.4 will be
relocated to the Yankee Decommissioning Quality Assurance Program.
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2.0 METEOROLOGICAL DATA

Five years of historic meteorological data (1992-1996) collected from the site's 200-foot
meteorological tower, located approximately 180 meters north of the vapor container, were used
to model the atmospheric dispersion of airborne effluents. The tower instrumentation was
designed to meet the requirements of Regulatory Guide 1.23 (Reference 3) for meteorological
monitoring. A summary of the 1992-1996 meteorological data is provided in Table 6 of this
report.

The main release point for gases discharged from the plant is via the 150-foot primary
vent stack, located between the vapor container and the primary auxiliary building. The primary
vent stack is treated as a mixed mode elevated release point dependent upon wind speed, as
described in Regulatory Guide 1.111 (Reference 4).

Atmospheric diffusion was calculated using quarterly historical data along with the
recorded quarterly effluent information. CHI/Q and D/Q values were derived for all receptor
points using a straight-line airflow model. All dispersion and deposition factors have been
calculated employing appropriate source configuration considerations and removal mechanism
(e.g., dry deposition) described in Regulatory Guide 1.111 (Reference 4). Terrain elevations,
including downwind valley flow corrections for the surrounding area, were factored into the
calculation of CHI/Q and D/Q values at each receptor location.
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3.0 DOSE ASSESSMENT

3.1 Doses From Liquid Effluents

Control 3.1 limits total body (1.5 mrem per quarter and 3 mrem per year) and organ (5
mrem per quarter and 10 mrem per year) doses from liquid effluents to a member of the public
to those specified in 10CFR Part 50, Appendix |. By implementing the requirements of 10CFR
Part 50, Appendix [, Control 3.1 assures that the release of radioactive material in liquid
effluents will be kept "as low as is reasonably achievable.”

Exposure pathways that could exist as a result of liquid effluents are fish, direct
exposure from river shoreline sedimentation, milk and meat via animal ingestion of the Deerfield
River water, and meat, milk, and vegetable pathways via crop irrigation with water withdrawn
from the Deerfield River. Drinking water and aquatic invertebrate pathways do not exist
downriver of the Yankee plant at Rowe. The dose analysis for the liquid pathways assumes a
dilution based on the monthly average flow at the Sherman Dam.

The whole body and organ doses due to liquid effluents were determined by summing
the contributions from all pathways. The whole body and organ doses to a member of the
public from liquid effluents are given in Table 4. The estimated quarterly and annual doses due
to liquid effluents are well below the 10CFR Part 50, Appendix | dose criteria of Control 3.1.

3.2 Doses From Noble Gases

Control 3.4 limits the gamma air (5 mrad per quarter and 10 mrad per year) and beta air
(10 mrad per quarter and 20 mrad per year) doses from noble gases released in gaseous
effluents from the site to areas at and beyond the site boundary to those specified in 10CFR
Part 50, Appendix |. By implementing the requirements of 10CFR Part 50, Appendix |,
Control 3.4 assures that the release of radioactive noble gases in gaseous effluents will be kept
"as low as is reasonably achievable."

If noble gases are determined to be present in effluent discharge, the dose estimates are
calculated at the site boundary, nearest resident, nearest vegetable garden, and nearest milk
animal in each of the sixteen principle compass directions, as well as the point of highest off-site
ground level! air concentrations of radioactive materials. Gamma and beta air doses, as well as
whole body and skin doses, are calculated at each of the above locations.
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To determine the beta contribution to the skin dose, a semi-infinite cloud model is
utilized. The whole body gamma dose is calculated using a finite cloud sector average model
with a Gaussian distribution of activity in the vertical plane. The gamma radiation received from
the cloud at a point of interest is determined by integrating the contribution from a differential
volume over the entire cloud, taking into account the geometry of the cloud, variation in
concentration, attenuation by the interaction of photons with matter in the path between the
source and receptor point, and scattering of radiation from material outside the direct path to the
point of interest. No additional credit is taken for decay of radionuclides in transit to the receptor
point.

The estimated quarterly and annual gamma and beta air doses at the point of highest
off-site exposure are listed in Table 4. The estimated gamma and beta air doses due to noble
gases released in gaseous effluents are well below the 10CFR Part 50, Appendix | dose criteria
of Control 3.4,

3.3 Doses From Tritium and Radionuclides in Particulate Form With Half-Lives Greater Than
8 Days

Control 3.5 limits the organ doses to a member of the public from tritium and
radionuclides in particulate form with half-lives greater than 8 days in gaseous effluents
released from the site to areas at and beyond the site boundary to those specified in 10CFR
Part 50, Appendix I (7.5 mrem per quarter and 15 mrem per year). By implementing the
requirements of 10CFR Part 50, Appendix I, Control 3.5 assures that the releases of tritium and
particulates in gaseous effluents will be kept "as low as is reasonably achievable.” It should be
noted that due to the permanent shutdown of the plant (last power operation was in October
1991); the lodine-131 source term has decayed away and no longer has the potential to affect
dose assessment.

Exposure pathways that could exist as a result of the release of particulates and tritium
to the atmosphere include external irradiation from activity deposited onto the ground surface,
inhalation, and ingestion of vegetables, meat, and milk. Dose estimates for 2002 were made at
the site boundary, nearest resident, nearest vegetable garden, and nearest meat animal in each
of the sixteen principle compass directions. The nearest resident, vegetable garden and milk
animal in each sector were searched for by the most recent Land Use Census, as required by
Control 4.2. Doses were calculated for pathways that were determined by the field survey to
actually exist. Conservatively, a vegetable garden is assumed to exist at each milk animal
location when the milk pathway is included. Furthermore, the meat pathway is assumed to exist
at locations where identified in the past (a meat animal inventory is not required by the annual
Land Use Census) and at each milk animal location (when milk is identified). Meat and milk
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animals are assumed to receive their entire intake from pasture during the second and third
quarters. This assumption is conservative since most dairy operations utilize supplemental
feeding of animals when on pasture or actually restrict animals to full time silage feeding
throughout the entire year.

The organ doses were determined after adding the contributions from all pathways at
each location. Doses were calculated for the whole body, Gl-tract, bones, liver, kidneys,
thyroid, lungs, and skin for adults, teenagers, children, and infants. The maximum estimated
quarterly and annual organ doses due to tritium and particulates at any of the off-site receptor
locations are reported in Table 4. The doses to all other organs at all other locations for all
other age groups are less than the doses reported in Table 4. The estimated organ doses from
tritium and particulates in gaseous effluents are well below the 10CFR Part 50, 'Appendix | dose
criteria of Control 3.5.

3.4 Total Dose from Direct External Radiation, Plus Liquid and Gaseous Effluents

The annual total dose or dose commitment to any member of the public due to releases
of radioactivity and direct radiation from fixed sources are limited to the EPA's radiation
protection standards for the uranium fuel cycle (40CFR190). The dose limits are set to less
than or equal to 25 mrem per year to the total body or any organ, except the thyroid, which is
limited to less than or equal to 75 mrem per year.

Direct external dose from fixed sources of radioactive materials, such as spent fuel in the
on-site ISFSI, and from within other plant structures was evaluated by comparing Yankee
Rowe's 2002 TLD data for indicator stations versus the control locations. Since there was no
distinguishable difference between the indicator measurements and the control measurements,
it was concluded that there is no station-related direct radiation dose for 2002.

Table 5 shows that the total dose to the maximum off-site individual for 2002 is well
below the EPA dose limit criteria.
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of 2)

Yankee Atomic Electric Company, Bowe, Massachusetts

2002 Annual Radioactive Effluent Release Report

Gaseous Effluents — Summation of All Releases

Est. Total
Unit Quarter 1 Quarter 2 Error, %
A. Fission and Activation Gases
1. Total Release Ci ND 3.65E-02 | +5.00E+01 |
2. Average Release Rate for Period uCi/sec ND 4.64E-03
3. Percent of Control Limit®® % 0.00E+00 5.36E-04
B. lodines™ .
C. . Particulates
1. Particulates with Half-lives > 8 days Ci 8.07E-08 3.02E-08 +3.00E+01
2. Average Release Rate for Period uCi/sec 1.04E-08 3.84E-08
3. Percent of Contro! Limit'® % 2.84E-04 6.01E-04
4. Gross Alpha Radioactivity Ci ND ND
D. Tritium
1. Total Release Ci 1.01E-02 1.80E-02 +3.00E+01
2. Average Release Rate for Period uCi/sec 1.30E-03 2.29E-03
3. Percent of Control Limit % (d) (d)

ND Not detected in gaseous effluents.

(a) ODCM Control 3.4.b for beta-air dose. Percent of limits are calculated using ODCM Method 1l dose equations.

(b) lodine-131 (and 1-133, I-135) data have been deleted. These nuclides have decayed below any practicable level for
detection in effluents due to permanent plant shutdown.

(c) Per ODCM Contro! 3.5, the percentage of the limit is based on the combined dose contribution from iodines, tntium,
and particulates with half-lives greater than 8 days. Percent of limits are calculated using ODCM Method Il dose

equations.

(d) Per ODCM Control 3.5, percentage dose contnbution from tritium is included in Part C.3.

td
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TABLE 1A
(Sheet 2 of 2)

Yankee Atomic Electric Company, Rowe, Massachusetts
2002 Annual Radioactive Effluent Release Report
Gaseous Effluents — Summation of All Releases

Est. Total
Unit Quarter 3 Quarter 4 Error, %

A. Fission and Activation Gases

1. Total Release Ci 1.83E-02 7.44E-03 +5.00E+01 ]
2. Average Release Rate for Period uCi/sec 2.33E-03 9.36E-04
3. Percent of Control Limit® % 2.87E-04 | 9.98E-05

B. lodines®™

C. Particulates

1. Particulates with Half-lives > 8 days Ci 8.63E-08 8.32E-08 +3.00E+01
2. Average Release Rate for Period _uCifsec 1.10E-08 1.05E-08

3. Percent of Control Limit®® % 6.07E-04 3.32E-04

4. Gross Alpha Radioactivity Ci ND 1.47E-09

D. Tritium

1. Total Release Ci 1.72E-02 1.15E-02 +3.00E+01
2. Average Release Rate for Period uCi/sec 2.19E-03 1.45E-03

3. Percent of Control Limit % (d) (d)

ND  Not detected in gaseous effluents.

(a) ODCM Contro! 3.4.b for beta-air dose. Percent of imits are calculated using ODCM Method Il dose equations.

(b) lodine-131 (and I-133, I-135) data have been deleted. These nuclides have decayed below any practicable level for
detection in effluents due to permanent plant shutdown.

(c) Per ODCM Control 3.5, the percentage of the limit is based on the combined dose contribution from iodines, tritum,
and particulates with half lives greater than 8 days. Percent of limits are calculated using ODCM Method Il dose
equations.

(d) Per ODCM Control 3.5, percentage dose contribution from trittum is included in Part C.3.



e

TABLE 1B
(Sheet 1 of 2)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report

Gaseous Effluents — Elevated Releases

Continuous Mode Batch Mode®
I Nuclides Released Unit | Quarter 1 Quarter 2 Quarter 1 Quarter 2 |
1. Fission Gases
Krypton-85 Ci ND 3.65E-02 - -
Total for Period Ci ND 3.65E-02 - -
2. lodines®
3. Particulates
Strontium-89 Ci ND ND - -
Strontium-90 Ci ND ND - -
Cesium-134 Ci ND ND - -
Cesium-137 Ci ND ND - -
Zinc-65 Ci ND ND - -
Cobalt-58 Ci ND ND - -
Cobalt-60 Ci 8.07E-08 3.02E-08 - -
Cerium-144 Ci ND ND - -
Manganese-54 Ci ND ND - -
Total for Period Ci 8.07E-08 3.02E-08 - -

ND Not detected in gaseous effluents.
(a) There are no longer any batch mode gaseous releases.
(b) lodine-131, I-133 and 1-135 data have been deleted. These nuclides have decayed below any

practicable level for detection in effluents due to permanent plant shutdown.

- Dash indicates no release of this type.

-10 -
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TABLE 1B
(Sheet 2 of 2)

Yankee Atomic Electric Company, Rowe, Massachusetts
2002 Annual Radioactive Effluent Release Report
Gaseous Effluents — Elevated Releases

Continuous Mode Batch Mode®
Nuclides Released Unit Quarter 3 Quarter 4 Quarter 3 | Quarter 4
1. Fission Gases )
Krypton-85 Ci 1.83E-02 7.44E-03 - -
Total for Period Ci 1.83E-02 7.44E-03 - -
2. lodines®™ ‘
3. Particulates
Strontium-89 Ci ND ND - -
Strontium-90 Ci ND ND - -
Cesium-134 Ci ND ND - -
Cesium-137 Ci ND ND - -
Zinc-65 Ci ND ND - -
Cobalt-58 Ci ND ND - -
Cobalt-60 Ci 8.63E-08 8.32E-08 - -
Cerium-144 Ci ND ND - -
Manganese-54 Ci ND ND - -
Total for Period Ci 8.63E-08 8.32E-08 - -

ND Not detected in gaseous effluents.
(a) There are no longer any batch mode gaseous releases.
(b) lodine-131, I-133 and I-135 data have been deleted. These nuclides have decayed below any
practicable level for detection in effluents due to permanent plant shutdown.
- Dash indicates no release of this type.
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TABLE 1C
(Sheet 1 of 2)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report

Gaseous Effluents — Ground Level Releases

Continuous Mode

Batch Mode®

] Nuclides Released

Unit | Quarter 1 I Quarter 2 | Quarter 1 | Quarter 2

1. Fisslon Gases
Krypton-85® Ci - 7.30E-06 - -
Total for Period Ci - 7.30E-06 - -

2. lodines® .

3. Particulates
Strontium-89 Ci - - .
Strontium-80 Ci - - - -
Cesium-134 Ci - - -
Cesium-137 Ci - - -
Zinc-65 Ci - - -
Cobalt-58 Ci - - -
Cobalt-60 Ci - - -
Cerium-144 Ci - - -
Manganese-54 Ci - - -
Total for Period Ci - - -

ND Not detected in gaseous effluents.

(a) There are no longer any batch mode gaseous releases.

(b) Krypton-85 laboratory QC gas source diffused over a 3-month period.
(c) lodine-131, I-133 and 1-135 data have been deleted. These nuclides have decayed below any

practicable level for detection in effluents due to permanent plant shutdown.

- Dash indicates no release of this type.

-12-

04/25/03



Yankee Atomic Electric Company, Rowe, Massachusetts

TABLE 1C
(Sheet 2 of 2)

2002 Annual Radioactive Effluent Release Report

Gaseous Effluents — Ground Level Releases

Continuous Mode

Batch Mode®

| Nuclides Released

Unit I Quarter 3 | Quarter 4 | Quarter 3 | Quarter 4 ]

1. Fission Gases
Krypton-85 Ci - - - -
Total for Period Ci - - - -

2. lodines®™

3. Particulates
Strontium-89 Ci - - -
Strontium-80 Ci - - -
Cesium-134 Ci - - -
Cesium-137 Ci - . -
Zinc-65 Ci - - -
Cobalt-58 Ci - - -
Cobalt-60 GCi - - -
Cerium-144 Ci - - -
Manganese-54 Ci - - -
Total for Period Ci - - -

ND Not detected in gaseous effluents.

(a) There are no longer any batch mode gaseous releases.
(b) lodine-131, 1-133 and I-135 data have been deleted. These nuclides have decayed below any

practicable level for detection in effluents due to permanent plant shutdown.

- Dash indicates no release of this type.
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TABLE 2A
(Sheet 1 of 2)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report

Liquid Effluents — Summation of All Releases

Est. Tota!
Unit Quarter 1 Quarter 2 Error, %
A. Fission and Activation Products
1. Total Release (not including tritium, gases, alpha) Ci - - +2.00E+01
2. Averége Diluted Concentration During Period nCi/m! - -
3. Percent of Applicable Limit® % - -
B. Tritium .
1. Total Release Ci - - +1.00E+01 I
2. _Average Diluted Concentration During Period _uCi/ml - -
3. Percent of Applicable Limit® % - -
C. Dissolved and Entrained Gases
1. Total Release Ci - - +2.00E+01
2. Average Diluted Concentration During Period uCi/ml - -
3. Percent of Applicable Limit®™ % - -
D. Gross Alpha Radioactivity
| 1. Total Release [ o | . | - | +3.50E+01 |
| E. Volume of Waste Release (prior to dilution) I Liters | 0.00E+00 I 0.00E+00 | +1.00E+01 |
| F._ Volume of Dilution Water Used During Period | Liters | s.05Es07 | 5.01E407 | +1.50E+01 |

ND Not detected in liquid effluents.

{a) Concentration limits specified in Appendix B to 10CFR20.1-20.602, Table I, Column 2 (ODCM Control
2.1). The percent of applicable limit reported is based on the average diluted concentration during the
period. At no time did any release exceed the concentration limit.

{b) Concentration limits for dissolved and entrained noble gases is 2.00E-04 pCi/m! (ODCM Control 2.1).
The percent of applicable limit reported is based on the average diluted concentration during the
period. Atno time did any release exceed the concentration limit.

- Dash indicates no release of this type.

-14 -

04/25/03




TABLE 2A
(Sheet 2 of 2)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report

Liguid Effluents — Summation of All Releases

Est. Total
Unit Quarter 3 Quarter 4 Error, %
A. Fission a.nd Activation Products
1. Total Release {not including tritium, gases, alpha) Ci - ND +2.00E+01
2. Average Diluted Concentration During Period uCi/mi - ND
3. Percent of Applicable Limit® % - ND
B. Tritium
1. Total Release Ci - 5.31E-04 +1.00E+01
2. Average Diluted Concentration During Period nCi/ml - 1.13E-08
3. Percent of Applicable Limit® % - 3.77E-04
C. Dissolved and Entrained Gases .
1. Total Release Ci - ND +2.00E+01
2. Average Diluted Concentration During Period uCi/ml - ND
3. Percent of Applicable Limit™ % - ND
D. Gross Alpha Radioactivity
| 1. Total Release ci | - | n~o | +3.50E401 |
| E. Volume of Waste Release (prior to dilution) Liters | 0.00E+00 | 2.46E+04 |.+1.00E+01 |
| F._Volume of Dilution Water Used During Period Liters | 4.77E+07 | 4.72E+07 | +1.50E+01 |

ND Not detected in liquid effluents.

(a) Concentration limits specified in Appendix B to 10CFR20.1-20.602, Table Il, Column 2 (ODCM Control
2.1). The percent of applicable limit reported is based on the average diluted concentration during the
period. At no time did any release exceed the concentration limit.

(b) Concentration limits for dissolved and entrained noble gases is 2.00E-04 uCi/ml (ODCM Control 2.1).
The percent of applicable limit reported is based on the average diluted concentration during the
period. At no time did any release exceed the concentration limit.

- Dashindicates no release of this type.
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TABLE 2B
(Sheet 1 of 2)

Yankee Atomic Electric Company, Rowe, Massachusetts
2002 Annual Radioactive Effluent Release Report
Liquid Effluents — Routine Releases

i Continuous Mode Batch Mode

| Nuclides Released Unit Quarter 1 Quarter 2 Quarter 1 Quarter 2
Strontium-89 Ci - - - -
Strontium-90 Ci - - - -
Cesium-134 Ci - - - -
Cesium-137 Ci - - - . -
Cobalt-58 Ci - - -
Cobalt-60 Ci - - . -
Zinc-65 Ci - - - -
Manganese-54 Ci - - - -
Cerium-144 Ci - - - .
Carbon-14 Ci - - - -
lron-55 - Ci - - - -
Unidentified Ci - - - -

I Total for Period (above) | Ci | - | - I - | -

| Krypton-85 I Ci I - I - | - I -

ND Not detected in liquid effluents.
- Dash indicates no release of this type.
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TABLE 2B
(Sheet 2 of 2)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report

Liquid Effluents — Routine Releases

Continuous Mode Batch Mode

[ Nuclides Released Unit Quarter 3 l Quarter 4 Quarter 3 Quarter 4
Strontium-89 Ci - - - ND
Strontium-90 Ci - - - ND
Cesium-134 Ci - - - ND
Cesium-137 Ci - - - . ND
Cobalt-58 Ci - - - ND
Cobalt-60 Ci - - - ND
Zinc-65 Ci - - - ND
Manganese-54 Ci - - - ND
Cerium-144 GCi - - - ND
Carbon-14 Ci - - - ND
Iron-55 Ci - - - ND
Unidentified Ci - - - ND

| Total for Period (above) | Ci - | - - ND

[ krypton-8s | ci - I - - ND

ND Not detected in liquid effluents.
- Dashindicates no release of this type.
-17 - 04/25/03




I. First and Second Quarters

TABLE 3
(Sheet 1 of 4)

Yankee Atomic Electric Company, Rowe, Massachusetis

2002 Annual Radioactive Effluent Release Report

Solid Waste and Irradiated Fuel Shipments

A. SOLID WASTE SHIPPED FOR BURIAL OR DISPOSAL (not irradiated fuel)

6-month Est. Total
1. Type of Waste Unit Period Error, %
a. Bead Resin: Class B m? 3.4 30
Containers: (8-120 Poly HIC) Ci (est.) 1.9E1
b. Mechanical Filters: Class A m® 22 ° 30
Containers: (medium overpack HIC) Ci (est.) 4.3E-2
¢. Dry Active Waste: Class A m® 36.3 50
Containers: (a) Ci (est.) 3.8E-3
2. Estimate of Nuclide Composition > 1% (by type of waste)
a. Iron-55 Yo 8.8
e Cobalt-60 % 46.6
Nickel-63 % 26.6
Cesium-137 % 15.9
b. Iron-55 % 41.6
Cobalt-60 % 17.6
Nickel-63 % 37.2
Plutonium-241 % 1.5
c. lron-55 % 32,7
Cobalt-60 % 20.4
Nickel-63 % 41.6
Cesium-137 % 3.8
3. Solid Waste Disposition
Number of Shipments Mode of Transportation Destination
1(b) Truck Oak Ridge, TN
2 Truck Barnwell, SC
(a) Partial shipments by the processor to disposal.
(b) Waste shipments to processor.
-18- 04125103



TABLE 3
(Sheet 2 of 4)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report
Solid Waste and Irradiated Fuel Shipments

First and Second Quarters (continued)

B. IRRADIATED FUEL SHIPMENTS (Disposition): None

-19-
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TABLE

3

(Sheet 3 of 4)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report

Solid Waste and Irradiated Fuel Shipments

Il. Third and Fourth Quarters

A. SOLID WASTE SHIPPED FOR BURIAL OR DISPOSAL (not irradiated fuel)

(a)
(b)

6-month Est. Total
1. Type of Waste Unit Period Error, %
a. Dry Active Waste: Class A m® 725 50
Containers: (a) Ci (est.) 5.2E-3
b. Radioactive/PCB Debris: Class A m 8.2 30
Containers (steel box) Ci (est.) 2.9E-3
c. Dry Active Waste: Class A me 725 50
Containers: (a) Ci (est.) 1.9E-1
2. Estimate of Nuclide Composition > 1% (by type of waste)
a. _lron-55 % 34.8
Cobalt-60 % 20.5
Nickel-63 % 39.6
Cesium-137 % 3.6
b. _Tritium (H-3) % 3.2
lron-55 % 31.9
Cobalt-60 % 18.8
Nickel-63 % 32.6
Cesium-137 % 13.0
c. _lron-55 % 82.6
Cobalt-60 % 14.2
Nickel-63 % 2.0
3. Solid Waste Disposition
Number of Shipments Mode of Transportation Destination
3 Truck Clive, UT
2(b) “Truck Oak Ridge, TN
Partial shipments by the processor to disposal.
Waste shipments to processor.
-20- 04/25/03
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TABLE 3
(Sheet 4 of 4)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report
Solid Waste and Irradiated Fuel Shipments

Third and Fourth Quarters (continued)

B. IRRADIATED FUEL SHIPMENTS (Disposition): None

-21-
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TABLE 4

(Sheet 1 of 1)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report

Maximum® Off-Site Doses and Dose Commitments to Members of the Public®

Source | unit | 1®uarter | 2™ Quarter | 3 Quarter | 4"Quarter |  Year® |
1. Liquid Effluents
Whole Body mrem | 0.00E+00 | 0.00E+00° | 0.00E+00" | 3.32E-07® 3.32E-07
Critical Organ mrem | 0.00E+00 | 0.00E+00° | 0.00E+00 | 3.32E-07" 3.32E-07
2. Airborne Effluents
Tritium and
Particulates mrem | 2.136-05° | 451E-05" | 4.556-057 | 2.49E-05© 1.37E-04
Noble Gases
(Beta Air) mrad | 0.00E+00? | s5.36E-05® | 2.87E-05% | 9.98E-06™ 9.23E-05
Noble Gases
{Gamma Air) mrad | 0.00E+00® | 1.42E-07% | 8.18E-08% | 2.83E-08% 2 52E-07
3. Direct Dose _
 Direct External Dose | mrem | 0.00E+00” | 0.00E+00" | 0.00E+00" | 0.00E+00” |  0.00E+00

(a) “Maximum” means the largest fraction of corresponding 10 CFR Part 50, Appendix I, dose design objective.

(b) The numbered footnotes indicate the location of the dose receptor, age group, and organ, where appropriate.

(c) “Maximum” dose for the year is the sum of the maximum doses for each quarter. This results in a conservative
yearly dose estimate, but still within the limits of 10 CFR Part 50.

(d) There were no liquid releases dunng the first and second and third quarters of 2002.

(e) Child.

) Liver, kidney, lung, GI-LLI, and thyroid of child.

9) SW and WSW, 1300 meters; lung and GI-LL! of child.

(h) SW and WSW, 1300 meters; lung, GI-LL! and whole body of child.

(0] SW and WSW, 1300 meters; lung of child

()] There were no noble gases released during the first quarter of 2002.

(k) SSE and S, 800 meters; site boundary.

U]

2002 TLD data for indicator and control stations were compared No statistical difference which could be attributed
to station sources was identified

04/25/03



TABLE 5

(Sheet 1 of 1)

Yankee Atomic Electric Company, Rowe, Massachusetts

2002 Annual Radioactive Effluent Release Report

Total Dose to Maximum Off-Site Individual (40CFR190)

Pathway Total Body Maximum Organ®®
(mrem) (mrem)
Direct External 0.0 0.0
Liquids 3.32E-07 3.32E-07
Gases 1.36E-04 1.37E-04
Annual Total 1.36E-04 1.37E-04

(a) Maximum organ includes consideration of the thyroid.
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