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EXECUTIVE SUMMARY

AMERGEN ENERGY COMPANY
OYSTER CREEK GENERATING STATION
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

This report summarizes the radioactive liquid and gaseous effluents from the Oyster Creek
Generating Station and the calculated maximum hypothetical radiation exposure to the public
resulting from those effluents. This report covers the period of operation from January 1, 2000
through December 31, 2000.

Radioactive gaseous releases from the plant are monitored by radiation monitors and filtering
systems installed in the plant stacks. Regarding liquid releases, representative samples are
collected and analyzed prior to discharge. These methods accurately determine the types and
quantities of radioactive materials being released to the environment.

Utilizing gaseous effluent data, the maximum hypothetical dose to any individual in the vicinity
of the plant was calculated. Similarly, liquid effluent data were used to calculate a maximum
hypothetical dose to an individual from liquid effluents for any shoreline exposure. Doses to the
public from consumption of shellfish and fish harvested from the canal were also calculated.

Calculations of the maximum hypothetical dose to an individual from liquid and gaseous
effluents were performed using a mathematical model, which is based on the methods defined by
the U.S. Nuclear Regulatory Commission.

The maximum hypothetical doses are conservative overestimates of the actual off-site doses
which are likely to occur. For example, the dose does not take into consideration the removal of
radioactive material from salt water by precipitation of insoluble salts, absorption onto sediment,
or biological removal.

Radioactive airborne discharges from the facility during 2000 consisted of 182 curies of noble
gases, 1.69E-1 (0.169) curies of radioiodines, 1.43E-2 curies of particulate activity, and 52.2
curies of tritium.

One liquid radioactive discharge, which was the result of flushing the Fire Service System, was
made from the facility during the reporting period. A total of 620 gallons (2.35E3 liters) of
water containing 1.37E-5 curies of tritium was released to the discharge canal. No other nuclides
were detected in this release.

The maximum hypothetical calculated organ dose (thyroid) to any individual due to gaseous
effluents (0.204 mrem/year) was approximately 1.36 percent of the annual limit. The maximum
hypothetical calculated whole body dose to any individual due to gaseous effluents (2.47E-3
mrem/year) was 4.94E-4 percent of the annual limit.



The maximum hypothetical calculated organ dose (GI tract) attributable to liquid effluents
(1.68E-10 mrem/year) was 1.68E-9 percent of the annual limit while the maximum hypothetical
calculated whole body dose to any individual due to liquid effluents (1.68E-10 mrem/year) was
5.60E-9 percent of the annual limit.

Twenty-five (25) solid, low level radioactive waste shipments, totaling approximately 359.1
cubic meters, were shipped from the Oyster Creek Generating Station during the reporting
period. This material went to either a licensed burial site or to a waste processor for volume
reduction. Dewatering was used in lieu of solidification of resins and filter sludge.

The total maximum hypothetical whole body dose of 2.36E-2 mrem/year received by any
individual from gaseous and liquid effluents from the Oyster Creek Generating Station for the
reporting period is over 12,000 times lower than the dose the average individual in the Oyster
Creek area received from natural background radiation, including that from radon (300 mrem)
during the same time period. Natural background radiation dose averages approximately 100
mrem whole body per year in the Central New Jersey area. In addition, the average equivalent
dose to the whole body from naturally occurring radon is about 200 mrem per year.



OYSTER CREEK GENERATING STATION
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2000

TABLE 1

ANNUAL OFFSITE DOSES DUE TO RADIONUCLIDES IN EFFLUENTS

January 1, 2000 through December 31, 2000

ODCM

Reference ODCM ODCM ODCM ODCM ODCM ODCM ODCM
46.1.1.4A 46.114.A 461.15A 46.1.1.5A 46.1.1.5B 46.1.1.6.A 46.1.16A 46.1.1.7A
Liquid Liquid Noble Gas Noble Gas H-3, Iodines, & Noble Gas Noble Gas I-131,1-133, &
Total Body GI Tract Total Body Skin Particulates Gamma Dose Beta Dose Particulates
Thyroid Thyroid
mrem mrem mrem mrem mrem mRad mRad mrem
(ill)lg:l 3.0 mrem/year | 10.0 mrem/year | 500 mrem/year | 3000 mrem/year | 1500 mrem/year | 10 mRad/year | 20 mRad/year 15 mrem/year
1.68E-10 1.68E-10 2 47E-03 4.71E-03 2.04E-01 1.52E-02 1.10E-02 2.04E-01
2000 Dose
mrem mrem mrem mrem mrem mrem mrem mrem
Percent | 4 soE.00 1.68E-09 4.94E-04 1.57E-04 1.36E-02 1.52E-01 5.50E-02 1.36E+00
of Limit
Percent Percent Percent Percent Percent Percent Percent Percent
Reference |  ODCM ODCM
46.1.1.8A 46.1.1.8.A
All Effluents All Effluents
Total Body Thyroid
mrem mrem
OI.)CM 25 mrem/year | 75 mrem/year
Limit
2000 Dose 2.36E-02 2.06E-01
mrem mrem
Percent | o 14602 2.75E-01
of Limit
Percent

Percent




OYSTER CREEK GENERATING STATION
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT
JANUARY 1, 2000 THROUGH DECEMBER 31, 2000

YEAR 2000 EVENT REPORT

LIQUID EFFLUENT RELEASES

One only liquid radioactive release occurred when 620 gallons (2.35E3 liters) of water were
released to the Discharge Canal from the Fire Service System. The total amount of radioactivity
released was 1.37E-5 curies of tritium.

CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL

One revision to the Oyster Creek Generating Station Offsite Dose Calculation Manual (ODCM)
was made during the reporting period. These changes to the ODCM consisted of revising a
factor in a liquid radiation monitor alarm setpoint equation, revising the distances to and the
exhibit showing the OCGS site boundary, and fine tuning the distance and azimuth information
used to describe the locations of the sampling stations for the Radiological Environmental

Monitoring Program.

EFFLUENT MONITORS OUT OF SERVICE GREATER THAN 30 DAYS

The following effluent monitors were out of service for greater than thirty days:

* 1-5 Sump Liquid Radiation Monitor; from January 1, 2000 to June 9, 2000;
due to detector failure to meet calibration criteria.

» AOG Building Vent Radiation Monitor; from August 8, 2000 through December 31,
2000; due to being out of calibration.

+ Radwaste Liquid Overboard Discharge Monitor; from October 16, 2000 through
December 31, 2000; due to Radwaste overboard discharge line being abandoned.

CHANGES TO THE PROCESS CONTROL PLAN

There were no changes to the Process Control Plan (PCP) during 2000.



OYSTER CREEK GENERATING STATION
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2000

SUPPLEMENTAL INFORMATION

1. Regulatory Limits
a. Fission and activation gases:
Technical Specification 3.6.E.1:
The gross radioactivity in noble gases discharged from the main condenser air ejector shall not exceed 0.21/E Ci/sec after the
holdup line where E is the average gamma energy (Mev per atomic transformation).
ODCM 4.6.1.1.5.A
The dose equivalent rate in the UNRESTRICTED AREA due to radioactive noble gas in gaseous effluent shall not exceed
500 mrem/year to the total body or 3000 mrem/year to the skin.
Note: The total body dose limit of 500 mrem/year has been superseded by 10 CFR 20.1301.a.1 which states:
The total effective dose equivalent to individual members of the public from the licensed operation does not exceed 0.1
rem (1 millisievert) in a year, exclusive of the dose contributions from background radiation, from any medical administration
the individual has received, from exposure to individuals administered radioactive material and released in accordance with
Sec. 35.75, from voluntary participation in medical research programs, and from the licensee's disposal of radioactive material
into sanitary sewerage in accordance with Section 20.2003.
ODCM 4.6.1.1.6.A
The air dose in the UNRESTRICTED AREA due to noble gas released in gaseous effluent shall not exceed:
5 mRad/calendar quarter due to gamma radiation
10 mRad/calendar quarter due to beta radiation
10 mRad/calendar year due to gamma radiation, or
20 mRad/calendar year due to beta radiation.
ODCM 4.6.1.1.8.A
The annual dose to a MEMBER OF THE PUBLIC due to radioactive material in effluent from the OCNGS in the Unrestricted
Area shall not exceed 75 mrem to his/her thyroid or 25 mrem to his/her total body or to any other organ.
b. Iodines
ODCM 4.6.1.1.5.B.
The dose equivalent rate in the UNRESTRICTED AREA due to tritium (H-3), I-131, I-133, and to radioactive material in particulate
form having half-lives of 8 days or more in gaseous ¢ffluents shall not exceed 1500 mrem/year to any body organ when the dose
rate due to H-3, Sr-89, Sr-90, and alpha-emitting radionuclides is averaged over no more than 3 months and the dose rate due to
other radionuclides is averaged over no more than 31 days.
ODCM 4.6.1.1.7.A. .
The dose to a MEMBER OF THE PUBLIC from I-131, 1-133, and from radionuclides in particulate form having half-lives of 8 days
or more in gaseous effluent, in the UNRESTRICTED AREA shall not exceed 7.5 mrem to any body organ per calendar quarter or
15 mrem to any body organ per calendar year.
¢c. Particulates, half-lives > 8 Days:
ODCM 4.6.1.1.5.B.
The dose equivalent rate in the UNRESTRICTED AREA due to tritium (H-3), I-131, I-133, and to radioactive material in particulate
form having half-lives of 8 days or more in gaseous effluents shall not exceed 1500 mrem/year to any body organ when the dose
rate due to H-3, Sr-89, Sr-90, and alpha-emitting radionuclides is averaged over no more than 3 months and the dose rate due to
other radionuclides is averaged over no more than 31 days. '
ODCM 4.6.1.1.7.A.
The dose to a MEMBER OF THE PUBLIC from I-131, I-133, and from radionuclides in particulate form having half-lives of 8 days
or more in gaseous effluent, in the UNRESTRICTED AREA shall not exceed 7.5 mrem to any body organ per calendar quarter or
15 mrem to any body organ per calendar year.
d. Liquid effluents:
ODCM 4.6.1.1.3.A.
The concentration of radioactive material, other than noble gases, in liquid effluents in the discharge canal at the U.S. Route 9 bridge
shall not exceed 10 times the Liquid Effluent Concentrations specified in 10 CFR Part 20.1001-20.2401, Appendix B, Table I, Column 2.
ODCM 4.6.1.1.3.B.
The concentration of noble gases dissolved or entrained in liquid effluent in the discharge canal at the U.S. Route 9 bridge shall
not exceed 2.0e-4 »Ci/ml.
ODCM 4.6.1.14.A.
The dose to a MEMBER OF THE PUBLIC due to radioactive material in liquid effluent in the UNRESTRICTED AREA shall not exceed:
1.5 mrem to the Total Body during any calendar quarter,
5.0 mrem to any body organ during any calendar quarter,
3.0 mrem to the Total Body during any calendar year, or
10.0 mrem to any body organ during any calendar year.
ODCM 4.6.1.1.8.A '
The annual dose to a MEMBER OF THE PUBLIC due to radioactive material in effluents from the OCNGS in the Unrestricted
Area shall not exceed 75 mrem to his/her thyroid or 25 mrem to his/her total body or to any other organ.

(s




OYSTER CREEK GENERATING STATION
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2000
SUPPLEMENTAL INFORMATION

2. Maximum Permissible Concentrations
: MPCs used in determining allowable release rates or concentrations:
a. Fission and activation gases:
Per OCGS ODCM limits, no MPCs are used to calculate allowable fission and activation gas release rates or concentrations.
b. Iodines:
Per OCGS ODCM limits, no MPCs are used to calculate allowable iodine gaseous release rates or concentrations.
c. Particulates, half-lives > 8 Days:
Per OCGS ODCM limits, no MPCs are used to calculate allowable particulate gaseous release rates or concentrations.
d. Liquid effluents:
The MPC for Tritium (H-3) is 1 E-3 «Ci/ml.
3. Average Energy
The average energy (E) of the radionuclide mixture in releases of fission and activation gases:

First Quarter: 248E-01 Mev (gamma - elevated release)
Second Quarter: 2.48E-01 Mev (gamma - elevated release)
Third Quarter: 2.15E-01 Mev (gamma - elevated release)
Fourth Quarter: 3.44E-01 Mev (gamma - elevated release)
Annual: 2.30E-01 Mev (gamma - elevated release)

-4, Measurements and Approximations of Total Radioactivity
The methods used to measure or approximate the total radioactivity in effluents and the methods used to determine radionuclide composition:
a. Fission and activation gases: )
1. Stack - A continuous recording of gross radioactivity and the incorporation of isotopic data obtained from a weekly grab sample
analyzed using gamma spectroscopy.
2. Augmented Offgas (AOG) Vent - The continuous recording of gross activity and the incorporation of isotopic data obtained from a
monthly grab sample analyzed using gamma spectroscopy.
3. Turbine Building Stack and Feedpump Room Vent - The continuous recording of gross activity and the incorporation of isotopic
data obtained from a monthly grab sample analyzed using gamma spectroscopy
b. Iodines: :
1. Stack - Filters are changed weekly and analyzed using gamma spectroscopy.
2. Augmented Offgas (AOG) Vent - Filters are changed weekly and analyzed using gamma spectroscopy.
3. Turbine Building Stack and Feedpump Room Vent - Filters are changed weekly and analyzed using gamma spectroscopy.
c. Particulates:
1. Stack - Filters are changed weekly and analyzed using a low background beta counter and gamma spectroscopy.
2. Augmented Offgas (AOG) Vent - Filters are changed weekly and analyzed using gamma spectroscopy.
3. Turbine Building Stack and Feedpump Room Vent - Filters are changed weekly and analyzed using gamma spectroscopy.
d. Liquid effluents:
Analysis per batch release using gamma spectrometry with a germanium detector, a low background beta counter, and a liquid scintillation
counter.
5. Batch Releases
a. Liquid
1. Number of batch releases: 1 release
2. Total time period for batch releases: 1690 minutes
3. Maximum time period for a batch release: 1690 minutes
4. Average time period for batch releases: 1690 minutes
5. Minimum time period for a batch release: 1690 minutes
6. Average stream flow during periods of release of effluent into a flowing stream: 3.75 E5 gallons/minute
b. Gaseous
1. Number of batch releases: None
2. Total time period for batch release: N/A
3. Maximum time period for a batch release: N/A
4. Average time period for batch releases: N/A
5. Minimum time period for a batch release: N/A
' 6. Abnormal releases
: a. Liquid
1. Number of releases: None
2. Total activity released: N/A
b. Gaseous
1. Number of releases: None
2. Total activity released: N/A




OYSTER CREEK GENERATING STATION

ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2000
TABLE 1A

GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES

Unit | Quarter | Quarter | Quarter | Quarter | Yearly Est. Total
1 2 3 4 Total Error, %
A. Fission & activation gases
1. Total release 7.13E-01 | 2.13E+00 | 1.57E+02 | 2.22E+01 | 1.82E+02 +/-25
2. Average release rate for period uCifsec | 9.076-02 | 2.71E-01 | 1.97E+01 | 2.79E+00 | 5.75E+00
3. Percent of Technical Specification i
a. 0.21/Energy (average) - gamma (clevated relcase only) % | 107605 | 2.20E.05 | 201E-08 | 4.57E-04 | e.zssoﬂ
b. Dose rate due to gaseous effluent - Ml
Total Body - 500 mrem/year % 4.94E-04
Skin - 3000 mrem/year % 1.57E-04
¢. Air dose due to noble gas in gaseous effluent -
5 mRad/calendar quarter due to gamma radiation % 2.40E-04 | 6.90E-04 | 240E-02 | 2.90E-01
10 mRad/calendar quarter due to beta radiation % 2.66E-05 | 1.59E-04 | 7.53E-03 | 1.10E-01
10 mRad/calendar year due to gamma radiation % 1.52E-01
20 mRad/calendar year due to beta radiation % 1 5.50E-02
B. Iodines
1. Total iodine-131 Ci 161E-04 | 3.536-04 | 1.66E-02 | 3.30E-02 | 5.01E-02 +-25
2. Average release rate for period uCifsec | 2.05E-05 | 4.49E-05 | 2.09E-03 | 4.14E-03 | 1.58E-03
3. Percent of Technical Specification FE Y
a. Dose rate due to gaseous effluent - '
Any body organ - 1500 mrem/year (H-3,1-131, 1-133, & Part. T1/2> 8 D) %
b. Dose due to radioiodine and particulates in gaseous effluent -
Any body organ per calendar quarter - 7.5 mrem % 1.07E-02 | 4.01E-02 | 5.91E-01 | 2.21E+00
Any body organ per calendar year - 15 mrem % Iy o 1.36E+00 I
C. Particulates
1. Particulates with half-lives > 8 days Ci 6.86E-04 | 8.85E-04 | 7.43E-03 | 5.31E-03 | 1.43E-02 +-25
2. Average release rate for period uCi/sec | 8.73E-05 | 1.136-04 | 9.35E-04 | 6.68E-04 | 4.52E-04
3. Percent of Technical Specification
a. Dose rate due to gaseous effluent - :
Any body organ - 1500 mrem/year (H-3,1-131,1-133, & Pant. T)/2 > 8 D) % r1.36E-02
b. Dose due to radioiodine and particulates in gaseous effluent - : P
Any body organ per calendar quarter - 7.5 mrem % | 107602 I 401E-02 | 591E-01 | 2.21E+00
Any body organ per calendar year - 15 mrem % 1.36E+00
4. Gross alpha radioactivity Ci <up | 123806 | 1.677E-06 | 159506 | 4.408E-06
C. Tritium i : .
1. Total Release Ci 2.18E+01 | 1.30E+01 | 7.11E+00 | 1.02E+01 | 5.22E+01 +-25
2. Average release rate for period uCi/sec | 2.77E+00 | 1.66E+00 | 8.95E-01

3. Percent of Technical Specification

a. Dose rate due to gaseous effluent -

1.29E+00 | 1.65E+00

1.36E-02

Any body organ - 1500 mrem/year (H-3,1-131,1-133, & Part. T1/2 > 8 D)

o




OYSTER CREEK GENERATING STATION
ANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT - 2000
TABLE 1B
GASEOUS EFFLUENTS - ELEVATED RELEASES

Continuous Mode

Nuclides Released Unit | Quarter | Quarter | Quarter | Quarter | Yearly

1 2 3 4 Total

1. Fission gases

krypton-85 Ci <LLD <LLD <LLD <LLD <LLD

krypton-85m Ci <tLLD <LLD | 6.00E+00 | 1.32E+00 | 7.32E+00

krypton-87 Ci <LLD <LLD | 1.85E+01 | 2.82E+00 | 2.13E+01

krypton-88 Ci <LLD <LLD <LLD | 9.34E-01 | 9.34E-01

xenon-133 Ci <LLD <LLD | 7.28E+01 | 5.13E+00 | 7.79E+01

xenon-135 Ci 7.13E-01 | 2.13E+00 | 5.96E+01 | 1.03E+01 | 7.27E+01

xenon-135m Ci <LLD <LLD <LLD <LLD <lLD

xenon-138 Ci <LLD <LLD <LLD <LLD <LLD

Others

None

Total for period Ci 7.13E-01 | 213E+00 | 1.57E+02 | 2.05E+01 | 1.80E+02
2. Todines

iodine-131 1.61E-04 | 3.53E-04 | 1.66E-02 | 3.16E-02 | 4.87E-02

iodine-132 Ci <LLD <LLD 213E-02 | 1.21€-02 | 3.34E-02

iodine-133 Ci 556E-04 | 1.82E-03 | 1.98E-02 | 2.93E-02 | 5.15E-02

iodine-135 Ci <LLD <LLD 1.07E-02 | 2.48E-02 | 3.55E-02

Total for period Ci 7.176-04 | 2.17E-03 | 6.84E-02 | 9.78E-02 | 1.69E-01
C. Particulates

Ci 2.47E-04 | 4.36E-04 | 5.77E-03 | 3.47E-03 | 9.92E-03

strontium-89

strontium-90 Ci 2.80E-06 | 1.11E-06 | 1.65E-05 | 6.64E-05 | 8.68E-05
cesium-134 Ci <LLD <LLD | 284E-05 | <UD | 2.84E-05
cesium-137 Ci 9.33E-06 | 3.09E-06 | 1.39E-04 | 8.72E-05 | 2.39E-04
barium-140 - Ci 1.08E-04 | 4.44E-04 | 140E-03 | 1.55E-03 | 3.50E-03
lanthanum-140 Ci <LLD <UD <LLD <LLD <LLD

Others

chromium-51 Ci 592E-07 | <LLD <LLD <LLD | 5.92E-07
manganese-34 Ci 6.10E-06 | <LLD 1.99E-05 | 2.53E-05 | 5.13E-05
cobalt-58 Ci 8.61E-08 <LLD <LLD <LLD 8.61E-08
cobalt-60 Ci 3.10E-04 | <LLD | 5.06E-05 | 1.11E-04 | 4.72E-04
technetium-99m : Ci 6.06E-08 <D <LLD <LLD 6.06E-08

6.84E-04 | 8.84E-04 | 7.42E-03 | 5631E-03 | 1.43E-02

Total for period

































































































