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SITE: LIMERICK GENERATING STATION — UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

1. Introduction
In accordance with the reporting requirements of Technical Specification 6.9.1.8 applicable
during the reporting period, this report summarizes the effluent release data for Limerick
Generating Station Units 1 and 2 for the period January 1, 2004 through December 31, 2004.
This submittal complies with the format described in 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 Cooled Nuclear Power Plants",
Revision 1, June, 1974.

All vendor results were received and included in the report calculations. Therefore the 2004 report is
complete.

2, Supplemental Information

A. Regulatory Limits

Limit Units Receptor ODCM Control
1. Noble Gases:

a. <500 mRem/Yr - Total body 3.221.a
<3000 mRem/Yr - Skin

b. <10 mRad - Air gamma Quarterly air dose limits
<20 mRad - Air beta 3.22.2a

c. <20 mRad - Air gamma Yearly air dose limits
<40 mRad - Air beta 3.222b

2. lodines, Tritium, Particulates with Half Life >8 days:

a. <1500 mRem/Yr - Any organ 3.221b
b. <15 mRem - Any organ Quarterly dose limits 3.2.2.3.a
c. <30 mRem - Any organ Yearly dose limits 3.2.2.3.b

3. Liquid Effluents

a. Concentration 10 CFR 20, Appendix B, Table 3211
Il Col. 2 (pre 1994)

b. <3 mRem - total body Quarterly dose limits |
<10 mRem -~ any organ : 3.212a
c. <6 mRem - total body Yearly dose limits
<20 mRem - any organ 3.212b
4. 40CFR 190
<25 mRem - total body Yearly dose limits
<75 mRem - thyroid 3.23
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SITE:

LIMERICK GENERATING STATION—-UNITS 1 & 2

LICENSEE: EXELON GENERATION COMPANY, LLC

B. Maximum Permissible Concentrations:

Gaseous dose rates rather than effluent concentrations are used to calculate permissible release
rates for gaseous releases. The maximum permissible dose rates for gaseous releases are
defined in ODCM Controls 3.2.2.2.a and 3.2.2.2.b.

The Maximum Permissible Concentrations (MPC) specified in 10 CFR 20, Appendix B, Table Il,
Column 2 (pre 1994) for identified nuclides, were used to calculate permissible release rates and
concentrations for liquid release per the Limerick Offsite Dose Calculation Manual Control
3.2.1.1. The total activity concentration for all dissolved or entrained gases is limited to < 2E-04
pCi/ml.

. Average Energy (E):

The Limerick ODCM limits the dose equivalent rates due to the release of noble gases to less
than or equal to 500 mrem/year to the total body and less than or equal to 3000 mrem/year to the
skin. Therefore, the average beta and gamma energies (E ) of the radionuclide mixture in
releases of fission and activation gases as described in Regulatory Guide 1.21, "Measuring,
Evaluation, and Reporting Radioactivity in Solid Wastes and Releases of Radioactive Materials in
Liquid and Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants,” are not
applicable to Limerick.

D. Measurements and Approximations of Total Radioactivity:

1. Fission and Activation Gases

The method used for Gamma Isotopic Analysis is the Canberra Genie System with a gas
Marinelli beaker. Airborne effluent gaseous activity was continuously monitored and ~
recorded in accordance with ODCM Table 4.2-2. Additional vent grab samples are taken
and analyzed at least monthly to determine the isotopic mixture of noble gas activity
released for the month. The data from the noble gas radiation monitor was analyzed to
report noble gas effluent activities. When no activity was found in the grab isotopic
analysis, the isotopic mixture was assumed to be that evaluated in the UFSAR (Section
11.5, Table 11.5-4). If activity was found in the grab isotopic analysis, the isotopic mixture
for the Noble Gas Monitor was determined from that isotopic mixture. When no isotopic
activity was identified in the grab noble gas samples, the noble gas radiation monitor 15-
minute average data for one-hour prior to and one-hour post noble gas grab sampling were
used to determine monitor background for the month. The mean plus two standard
deviations was used as background for each Noble Gas Monitor. When activity was
identified the background determination was made from the last month that no activity was
found.

2. lodines and Particulates

The method used is the Canberra Genie System with a particulate fitter (47 mm) or charcoal
cartridge, respectively. Particulate and iodine activity was continuously sampled and
analyzed in accordance with ODCM Table 4.2-2. Charcoal and particulate samples are
taken from the North Stack, Unit 1 South Stack, Unit 2 South Stack and the Hot
Maintenance Shop exhausts and analyzed at least weekly to determine the total activity
released from the plant based on the highest vent flow rates recorded for sampling period.

3. Liquid Effluents

Each batch of liquid effluent was sampled and analyzed for gamma isotopic activity in
accordance with ODCM Table 4.2-1 prior to release. The total activity of each released
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SITE:
LICENSEE:

LIMERICK GENERATING STATION-UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

batch was determined by multiplying each nuclide's concentration by the total volume
discharged and then summing. The total activity released during a month was then
determined by summing the activity content of all batch releases discharged during the
month.

4.  Tritium in Liguid and Gaseous Effluents:
Tritium in Liquid Effluents is analyzed using a Liquid Scintillation Counter.

Air from stack effluents was passed through two bubblers in series and an aliquot of the
water from each bubbler was analyzed using a Liquid Scintillation Counter.

5. Composite Samples and Lower Limit of Detection (LLD)

Particulate air samples were composited quarterly and analyzed for gross alpha, Fe-55,
Sr-—-89 and Sr-90. Liquid radwaste samples were composited monthly and quarterly and
analyzed for gross alpha (monthly) and Fe-55, Sr-89 and Sr-90 (quarterly). These
composites submitted to an offsite vendor laboratory for analysis. The ODCM required
lower limit of detection for airborne and liquid releases are as follows:

Airborne: LLD

Gross Alpha 1E-11 uCilcc
Sr-89, Sr-90 1E-11 uCi/cc
1-131 1E-12 uCi/cc
1-133 1E-10 uCi/cc
Principal Gamma Emitters (Mn-54, Fe-59,

Co-58, Co-60, Zn-65, 1-131, Cs-134, 1E-11 uCi/cc
Cs-137,Ce-141, Ce-144)

Noble Gas (Kr-87, Kr-88, Xe-133, Xe-133m, .
Xe-135, Xef135m. Xe-138) 1E-06 uCifce
H-3 1E-06 uCi/cc
Liquid:

Principal Gamma Emitters (Mn-54, Fe-59,

Co-58, Co-60, Zn-65, Cs-134, Cs-137, Ce-141, | S5E-07 uCi/ml
Ce-144)

1-131 : 1E-06 uCi/m!
Entrained Gases (Kr-87, Kr-88, Xe-133, .
Xe-133m, Xe—135(. Xe-135m, Xe-138) 1E-05 uCi/ml
H-3 1E-05 uCi/m!
Gross Alpha 1E-07 uCi/ml
Sr-89, Sr-90 S5E-08 uCi/ml
Fe-55 1E-06 uCi/ml

Estimated Total Error Present

Procedure CY-AA-170-2100, Estimated Errors of Effluent Measurements, provides the
methodology to obtain an overall estimate of the error associated with radioactive effluents.
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SITE:
LICENSEE:

E. Batch Releases:

F.

LIMERICK GENERATING STATION -~ UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

1. Liguid
Qtr 1 Qtr 2 Qtr3 Qtr4
Number of Batch Releases 5.00E+01{ 2.70E+01| 3.10E+01| 1.80E+01
Total time period for batch releases (min) 4.82E+04 | 3.20E+04 | 1.98E+03} 1.21E+03
Maximum time period for batch release (min) | 4.46E+04 | 3.02E+04 ] 7.80E+01 | 8.00E+01
Average time period for batch release (min) 9.65E+02{ 1.18E+03 | 6.40E+01| 6.75E+01
Minimum time period for batch release (min) 3.23E+01 | 4.91E+401 | 1.78E+01 | 4.43E+01
Average stream flow (Schuylkill River) during
periods of release of effluents into a flowing
stream {gpm) 1.20E+06| 1.18E+06 | 2.83E+06] 1.92E+06
2. Gaseous
Qil Incineration
Qtr 1 Qtr2 Qtr3 Qtr4
Number of Batch Releases 1.00E+00{ 0.00E+00| 0.00E+00| 0.00E+00
Total time period for batch releases (min) 4 .43E+03| 0.00E+00{ 0.00E+00| 0.00E+00
Maximum time period for batch release (min) 4.43E+03| 0.00E+00| 0.00E+00| 0.00E+00
Average time period for batch release (min) 4.43E+03| 0.00E+00] 0.00E+00| 0.00E+00
Minimum time period for batch release (min) 4.43E+03{ 0.00E+00| 0.00E+00}{ 0.00E+00
Other Batch Releases
Qtr 1 Qtr2 Qtr 3 Qtr4
Number of Batch Releases 4.00E+00| 4.00E+00] 2.00E+00{ 0.00E+00
Total time period for batch releases (min) 3.79E+04 | 4.03E+04 | 1.28E+04{ 0.00E+00
Maximum time period for batch release (min) 7.51E403] 1.01E+04 | 3.564E+03] 0.00E+00
Average time period for batch release (min) 9.48E+03| 1.01E+04| 6.41E+03} 0.00E+00
Minimum time period for batch release (min) 1.00E+04 ] 1.01E+04] 9.28E+03} 0.00E+00] -
Abnormal Releases:
1. Liquid Qtr1 Qtr 2 Qtr3 Qtr4
Number of Releases 1 1 0 0
Total Activity Released (Ci) 1.71E-02 | 6.72E-02 0 0
2. Gaseous
Number of Releases 0 0 0 0
Total Activity Released (Ci) 0 0 0 0

Hold Pond Contaminated with Tritium

On April 16, 2004 the tritium analysis for the March 2004 Hold Pond composite sample for the non-
contaminated systems (I.E. 80-10) showed tritium activity at 4.58E-07 uCi/ml. Immediately, daily
Hold Pond samples were analyzed for tritium prior to discharge. The investigation (CR00215401)
indicated that a small leak to the Hold Pond was occurring from the Unit 1 Condensate Storage
Tank. Specifically, the leak was intermittent and traced to the CST fill line valve 008-1022. The
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SITE:
LICENSEE:

LIMERICK GENERATING STATION-UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

valve was repaired on 4/23/04. To document this abnormal release the total gallons released from
the Hold Pond for March was multiplied by the concentration found. Similarly, the March activity
was also used for each of the daily discharges from April 1 through April 15, 2004. The dalily tritium
activity value was used for April 16 through April 22, 2004. The summary of tritium activity released
is as follows:

Month No. of Gallons | Average Activity | Curies
Release Released uCi/mi Released
Days '

March 31 9.88E+06 4 ,58E-07 1.71E-02

April 21 4 27E+06 4.15E-7 6.72E-02

The total curies released from the Station as reported in Appendix A include these releases.

ODCM and PCP Reyvisions

The station's ODCM was revised to comply with the standard procedure CY-AA-170-300, Offsite
Dose Calculation Manual Administration. There were no changes to the Process Control
Program during this reporting period.

Compliance to 40 CFR 190 Limits

The radioactive material released during this reporting period and the doses listed in this report
were within the limits of the ODCM and 40CFR Part 190.
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SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

Appendix A
Effluent and Waste Disposal Summary

Page 6



SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC
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SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 1 GASEOUS EFFLUENTS - SUMMATION OF ALL RELEASES PERIOD 2004
A. FISSION AND ACTIVATION GASSES
. \ Est. Total
Units Qtr1 Qtr2 Qir 3 Qtr 4 Error %
1. Total Release Ci 1.80E+01 | 1.20E+01 | 5.91E+00 { 1.23E+01 | 3.66E+01
2. Average Release Rate for Period | uCi/sec | 1.99E+00 | 1.53E+00 | 7.51E-01 | 1.55E+00
3. Percent of ODCM Limit - Gamma o 2.90E-01 | 1.86E-01 | 6.02E-02 | 1.22E-01
- Beta ° 8.76E-02 | 5.50E-02 | 1.87E-04 | 3.79E-02
B. IODINES
. Est. Total
Units Qtr 1 Qtr 2 Qtr3 Qtr4 Error %
1. Total = I-131 Ci 1.16E-04 | 7.99E-05 <LLD <LLD |2.04E+01
2. Average Release Rate for Period | uCi/sec | 1.28E-05 | 1.02E-05 <LLD <LLD
3. Percent of Limit % * * * *
C. PARTICULATES
. Est. Total
Units Qtr 1 Qtr2 Qtr3 Qtr4 Error %
1. Particulates with T 1/2 > 8 days Ci- 2.39E-05 | 1.55E-06 | 3.42E-05 <LLD |2.26E+01
2. Average Release Rate for Period | uCi/sec | 2.64E-06 | 1.98E-07 | 4.34E-06 <LLD
3. Percent of ODCM Limit % * * * *
4. Gross Alpha Ci <LLD <LLD <LLD <LLD
D. TRITIUM
Units Qtr1 Qtr2 Qtr3 Qtr4 Est. Total
Error %
1. Total Release Ci 1.65E+00 | 4.54E+00 <LLD <LLD 1.57E+01
2. Average Release Rate for Period | uCi/fsec| 1.82E-01 | 5.79E-01 <LLD <LLD
3. Percent of ODCM Limit % * * * *
E. lodine 131 & 133, Tritium & Particulate
Units Qtr 1 Qtr2 Q3 Qrr4
1. Percent of ODCM Limit % 3.67E-02 | 7.93E-02 | 4.15E-05 <LLD

* ODCM Limit is for combined lodine, tritium and particulate only, which is shown in Item E.
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SITE: LIMERICK GENERATING STATION-UNITS 1 &2
LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 2 GASEOUS EFFLUENTS FOR RELEASE POINT — NORTH STACK PERIOD 2004
1. FISSION AND ACTIVATION GASSES
Nuclide Released Continuous Mode

Units Qtr 1 Qtr2 Qtr 3 Qtr4
AR-41 Ci <LLD <LLD <LLD <LLD
KR-83M Ci <LLD <LLD <LLD <LLD
KR-85 Ci 1.68E+00 5.12E-01 1.42E-02 5.03E-03
KR-85M Ci 2.40E-01 1.36E-01 3.75E-03 1.33E-03
KR-87 Ci 4.20E-01 2.38E-01 6.57E-03 2.33E-03
KR-88 Ci 7.42E-01 4.20E-01 1.16E-02 4.12E-03
KR-89 Ci <LLD <LLD <LLD <LLD
KR-90 Ci <LLD <LLD <LLD <LLD
XE-131M Ci 2.27E-02 1.28E-02 3.55E-04 1.26E-04
XE-133 Ci 8.45E-02 4.78E-02 1.32E-03 4.69E-04
XE-133M Ci <LLD <LLD <LLD <LLD
XE-135 Ci 3.30E+00 1.87E+00 5.17E-02 1.84E-02
XE-135M Ci 2.11E+00 1.19E+00 3.30E-02 1.17E-02
XE-137 Ci <LLD <LLD <LLD <LLD
XE-138 Ci 4.52E+00 2.56E+00 7.07€-02 2.51E-02
Total for Period Ci 1.31E+01 6.98E+00 1.93E-01 6.86E-02
2. IODINES
Nuclide Released Continuous Mode

Units Qtr 1 Qir 2 Qtr 3 Qir 4
1-130 Ci <LLD <LLD <LLD <LLD
-131 Ci 3.18E-05 <LLD <LLD <LLD
1-132 Ci <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD
Total for Period Ci 3.18E-05 <LLD <LLD <LLD
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SITE: LIMERICK GENERATING STATION - UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 2 GASEOUS EFFLUENTS FOR RELEASE POINT — NORTH STACK

PERIOD 2004

3. PARTICULATES (T 1/2 > 8 DAYS)
Nuclide Released Continuous Mode

Units Qtr 1 Qtr 2 Qitr 3 Qtr 4
CR-51 Ci <LLD <LLD <LLD <LLD
MN-54 Ci <LLD <LLD <LLD <LLD
FE-55 Ci <LLD <LLD <LLD <LLD
FE-59 Ci <LLD <LLD <LLD <LLD
CO-58 Ci <LLD <LLD <LLD <LLD
CO-60 Ci <LLD <LLD <LLD <LLD
NI-63 Ci <LLD <LLD <LLD <LLD
ZN-65 Ci <LLD <LLD <LLD <LLD
RB-86 Ci <LLD <LLD <LLD <LLD
SR-89 Ci <LLD <LLD <LLD <LLD
SR-90 Ci <LLD <LLD <LLD <LLD
Y-91 Ci <LLD <LLD <LLD <LLD
ZR-95 Ci <LLD <LLD <LLD <LLD
NB-95 Ci <LLD <LLD <LLD <LLD
RU-103 Ci <LLD <LLD <LLD <LLD
RU-106 Ci <LLD <LLD <LLD <LLD
AG-110M Ci <LLD <LLD <LLD <LLD
TE-125M Ci <LLD <LLD <LLD <LLD
TE-127TM Ci <LLD <LLD <LLD <LLD
TE-129M Ci <LLD <LLD <LLD <LLD
CS-134 Ci <LLD <LLD <LLD <LLD
CS-136 Ci <LLD <LlLD <LLD <LLD
CS-137 Ci <LLD <LLD <LLD <LLD
BA-140 Ci <LLD <LLD <LLD <LLD
CE-141 Ci <LLD <LLD <LLD <LLD
CE-144 Ci <LLD <LLD <LLD <LLD
PR-143 Ci <LLD <LLD <LLD <LLD
ND-147 Ci <LLD <LLD 3.30E-05 <LLD
Total for Period Ci <LLD <LLD 3.30E-05 <LLD
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SITE: LIMERICK GENERATING STATION-UNITS 1&2
LICENSEE: "EXELON GENERATION COMPANY, LLC

TABLE 3 GASEOUS EFFLUENTS FOR RELEASE POINT - UNIT 1 SOUTH STACK PERIOD 2004
1. FISSION AND ACTIVATION GASSES
Nuclide Released Continuous Mode

Units Qtr 1 Qtr2 Qtr 3 Qtr4
AR-41 Ci 1.23E-04 3.27E-01 3.98E-01 3.33E-01
KR-83M Ci <LLD <LLD <LLD <LLD
KR-85 Ci <LLD <LLD <LLD <LLD
KR-85M Ci 2.95E-05 7.82E-02 9.52E-02 7.98E-02
KR-87 Ci 2.95E-05 7.82E-02 9.52E-02 7.98E-02
KR-88 Ci 2.95E-05 7.82E-02 9.52E-02 7.98E-02
KR-89 Ci <LLD <LLD <LLD <LLD
KR-90 Ci <LLD <LLD <LLD <LLD
XE-131M Ci <LLD <LLD <LLD <LLD
XE-133 Ci 6.40E-04 1.70E+00 2.06E+00 1.73E+00
XE-133M Ci <LLD <LLD <LLD <LLD
XE-135 Ci 3.34E-04 8.86E-01 1.08E+00 9.05E-01
XE-135M Ci 4.53E-04 1.20E+00 1.46E+00 1.22E+00
XE-137 Ci <LLD <LLD <LLD <LLD
XE-138 Ci 6.88E-05 1.83E-01 2.23E-01 1.87E-01
Total for Period Ci 1.71E-03 4.53E+00 5.51E+00 4.62E+00
2. |IODINES
Nuclide Released Continuous Mode

Units Qtr 1 Qtr 2 Qtr 3 Qtr4
1-130 Ci <LLD <LLD <LLD <LLD
-131 Ci <LLD <LLD <LLD <LLD
1-132 Ci <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LlLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD
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SITE: LIMERICK GENERATING STATION-UNITS 1 &2
LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 3 GASEOQOUS EFFLUENTS FOR RELEASE POINT — UNIT 1 SOUTH STACK PERIOD 2004
3. PARTICULATES (T 1/2 > 8 DAYS)
Nuclide Released Continuous Mode
Units Qtr 1 Qtr 2 Qtr 3 Qtr 4
CR-51 Ci <LLD <LLD <LLD <LLD
MN-54 Ci <LLD <LLD <LLD <LLD
FE-55 Ci <LLD <LLD <LLD <LLD
FE-59 Ci <LLD <LLD - <LLD <LLD
CO-58 Ci <LLD <LLD <LlD <LLD
CO-60 Ci <LLD <LLD <LLD <LLD
NI-63 Ci <LLD <LLD <LLD <LLD
ZN-65 Ci <LLD <LLD <LLD <LLD
RB-86 Ci <LLD <LLD <LLD <LLD
SR-89 Ci <LLD <LLD <LLD <LLD
SR-90 Ci <LLD <LLD <LLD <LLD
. Y-91 Ci <LLD <LLD <LLD <LLD
ZR-95 Ci <LLD <LLD <LLD <LLD
NB-95 Ci <LLD <LLD <LLD <LLD
RU-103 Ci <LLD ‘ <LLD <LLD <LLD
RU-106 Ci <LLD <LLD <LLD <LLD
AG-110M Ci <LLD <LLD <LLD <LLD
TE-125M Ci <LLD <LLD <LLD <LLD
TE-127M Ci <LLD <LLD <LlLD <LLD
TE-129M Ci <LLD <LLD <LLD <LLD
CS-134 Ci <LLD <LLD <LLD <LLD
CS-136 Ci <LLD <LLD <LLD <LLD
CS-137 Ci <LLD <LLD <LLD <LLD
BA-140 Ci <LLD <LLD <LLD <LLD
CE-141 Ci <LLD <LLD <LLD <LLD
CE-144 Ci <LLD <LLD <LLD <LLD
PR-143 Ci <LLD <LLD <LLD <LLD
ND-147 Ci <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD
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SITE: LIMERICK GENERATING STATION-UNITS 1 &2

LICENSEE:

TABLE 4 GASEOUS EFFLUENTS FOR RELEASE POINT — UNIT 2 SOUTH STACK

EXELON GENERATION COMPANY, LLC

PERIOD 2004

1. FISSION AND ACTIVATION GASSES
Nuclide Released Continuous Mode

Units Qtr 1 Qtr2 Qtr 3 Qtr4
AR-41 Ci 3.53E-01 3.65E-02 1.46E-02 5.48E-01
KR-83M Ci <LLD <LLD <LLD <LLD
KR-85 Ci <LLD <LLD <LLD <LLD
KR-85M Ci -8.45E-02 8.75E-03 3.50E-03 1.31E-01
KR-87 Ci 8.45E-02 8.75E-03 3.50E-03 1.31E-01
KR-88 Ci 8.45E-02 8.75E-03 3.50E-03 1.31E-01
KR-89 Ci <LLD <LLD <LLD <LLD
KR-90 Ci <LLD <LLD <LLD <LLD
XE-131M Ci <LLD <LLD <LLD <LLD
XE-133 Ci 1.83E+00 1.90E-01 7.59E-02 2.84E+00
XE-133M Ci <LLD <LLD <LLD <LLD
XE-135 Ci 9.57E-01 9.92E-02 3.97E-02 1.49E+00
XE-135M Ci 1.30E+00 1.34E-01 5.38E-02 2.01E+00
XE-137 Ci <LLD <LLD <LLD <LLD
XE-138 Ci 1.97E-01 2.04E-02 8.19E-03 3.07E-01
Total for Period Ci 4.89E+00 5.06E-01 2.03E-01 7.59E+00
2 IODINES
Nuclide Released Continuous Mode

Units Qtr 1 Qtr2 Qtr 3 Qtr4
1-130 Ci <LLD <LLD <LLD <LLD
1-131 Ci 8.38E-05 7.99E-05 <LLD <LLD
1-132 Ci <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD
Total for Period Ci 8.38E-05 7.99E-05 <LLD <LLD
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SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 4 GASEOUS EFFLUENTS FOR RELEASE POINT — UNIT 2 SOUTH STACK

PERIOD 2004

3. PARTICULATES (T 1/2 > 8 DAYS)
Nuclide Released Continuous Mode

Units Qtr 1 Qtr2 Qtr3 Qtr4
CR-51 Ci <LLD <LLD <LLD <LLD
MN-54 Ci 2.22E-05 <LLD <LLD <LLD
FE-55 Ci <LLD <LLD <LLD <LLD
FE-59 Ci <LLD <LLD <LLD <LLD
CO-58 Ci <LLD <LLD <LLD <LLD
CO-60 Ci <LLD <LLD <LLD <LLD
NI-63 Ci <LLD <LLD <LLD < LLD
ZN-65 Ci <LLD <LLD <LLD <LLD
RB-86 Ci <LLD <LLD <LLD <LLD
SR-89 Ci <LLD <LLD <LLD <LLD
SR-90 Ci <LLD <LLD <LlD <LLD
Y-91 Ci <LLD <LLD <LLD <LLD
ZR-95 Ci <LLD <LLD <LLD <LLD
NB-85 Ci <LLD <LLD <LLD <LLD
RU-103 Ci <LLD <LLD <LLD <LLD
RU-106 Ci <LLD <LLD <LLD <LLD
AG-110M Ci <LLD <LLD <LLD <LLD
TE-125M Ci <LLD <LLD <LID <LLD
TE-127TM Ci <LLD <LLD <LLD <LLD
TE-129M Ci <LLD <LLD <LLD <LLD
CS-134 Ci <LLD <LLD <LLD <LLD
CS-136 - Ci <LLD <LLD <LLD <LLD
CS-137 Ci <LLD <LLD <LLD <LLD
BA-140 Ci <LLD <LLD <LLD <LLD
CE-141 Ci <LLD <LLD <LLD <LLD
CE-144 Ci <LLD <LLD <LLD <LLD
PR-143 Ci <LLD <LLD <LLD <LLD
ND-147 Ci <LLD <LLD <LLD <LLD
Total for Period Ci 2.22E-05 <LLD <LLD <LLD
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SITE: LIMERICK GENERATING STATION-UNITS 1 &2
LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 5 GASEOUS EFFLUENTS FOR RELEASE POINT — HOT MAINTENANCE SHOP PERIOD 2004
1. FISSION AND ACTIVATION GASSES
Nuclide Released Continuous Mode

Units Qtr 1 Qtr2 Qtr3 Qir 4
AR-41 Ci <LlD <LLD <LLD <LLD
KR-83M Ci <LLD <LLD <LLD <LLD
KR-85 Ci <LLD <LLD <LLD <LLD
KR-85M Ci <LLD <LLD <LLD <LLD
KR-87 Ci <LLD <LLD <LLD <LLD
KR-88 Ci <LLD <LLD <LLD <LLD
KR-89 Ci <LLD <LLD <LLD <LLD
KR-90 Ci <LLD <LLD <LLD <LLD
XE-131M Ci <LLD <LLD <LLD < LLD
XE-133 Ci <LLD <LLD <LLD <LLD
XE-133M Ci <LLD <LLD <LLD <LLD
XE-135 Ci <LLD <LLD <LLD <LLD
XE-135M Ci <LLD <LLD <LLD <LLD
XE-137 Ci <LLD <LLD <LLD <LLD
XE-138 Ci <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD
2. IODINES
Nuclide Released Continuous Mode

Units Qtr 1 Qtr 2 Qtr3 Qtr 4
-130 Ci <LLD <LLD <LLD <LlLD
1-131 Ci <LLD <LLD <LLD <LLD
1-132 Ci <LLD <LLD <LLD <LLD
-133 Ci <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD
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SITE: LIMERICK GENERATING STATION-UNITS 1 &2
LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 5 GASEOUS EFFLUENTS FOR RELEASE POINT - HOT MAINTENANCE SHOP PERIOD 2004
3. PARTICULATES (T 1/2 > 8 DAYS)
Nuclide Released Continuous Mode

Units Qtr 1 Qtr 2 Qtr3 Qtr 4
CR-51 Ci <LLD <LLD <LLD <LLD
MN-54 Ci <LLD <LLD <LLD <LLD
FE-55 Ci <LLD <LLD <LLD <LLD
FE-59 Ci <LLD <lLD <LLD <LLD
CO-58 Ci <LLD <LLD <LLD <LLD
CO-60 Ci <LLD <LLD <LLD <LLD
NI-63 Ci <LLD <LLD <LLD <LLD
ZN-65 Ci <LLD <LLD <LLD <LLD
RB-86 Ci <LiD <LLD <LLD <LLD
SR-89 Ci <LLD <LLD <LLD <LLD
SR-90 Ci <LLD <lLD <LLD <LLD
Y-91 Ci <LLD <LLD <LLD <LLD
ZR-95 Ci <LLD <LLD <LLD <LLD
NB-95 Ci <LLD <LLD <LLD <LLD
RU-103 Ci <LLD <LLD <LLD <LLD
RU-106 Ci <LLD <LLD <LLD <LLD
AG-110M Ci <LLD <LLD <LLD <LLD
TE-125M Ci <LLD <LLD <LLD <LLD
TE-127M Ci <LLD <LLD <LLD <LLD
TE-129M Ci <LLD <LLD <LLD <LLD
CS-134 Ci <LLD <LLD <LLD <LLD
CS-136 Ci <LLD <LLD <LLD <LLD
CS-137 Ci <LLD <LLD <LLD <LLD
BA-140 Ci <LLD <LLD <LLD <LLD
CE-141 Ci <LLD <[LD <LLD <LLD
CE-144 Ci <LLD <LLD <LLD <LLD
PR-143 Ci <LLD <iiD <LLD <LLD
ND-147 Ci <LLD <LLD 2.28E-07 <LLD
Total for Period Ci <LLD <LLD 2.28E-07 <LLD
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SITE: LIMERICK GENERATING STATION—-UNITS 1 & 2

LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 6 GASEOUS EFFLUENTS FOR RELEASE POINT — OIL INCINERATION PERIOD 2004
1. FISSION AND ACTIVATION GASSES
Nuclide Released Batch Release

Units Qtr 1 Qtr 2 Qtr 3 Qtr 4
AR-41 Ci <LLD <LLD <LLD <LLD
KR-83M Ci <LLD <LLD <LLD <LLD
KR-85 Ci <LLD <LLD <LLD <LLD
KR-85M Ci <LLD <LLD <LLD <LLD
KR-87 Ci <LLD <LLD <LLD <LLD
KR-88 Ci <LLD <LLD <LLD <LLD
KR-89. Ci <LLD <LLD <LLD <LLD
KR-90 Ci <LLD <LLD <LLD <LLD
XE-131M Ci <LLD <LLD <LLD <LLD
XE-133 Ci <LLD <LLD <LLD <LLD
XE-133M Ci <LLD <LLD <LLD <LLD
XE-135 Ci <LLD <LLD <LLD <LLD
XE-135M Ci <LLD <LLD <LLD <LLD
XE-137 Ci <LLD <LLD <LLD <LlD
XE-138 Ci <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD
2. |IODINES
Nuclide Released Batch Release

Units Qtr 1 Qtr 2 Qtr 3 Qtr 4
1-130 Ci <LLD <LLD <LLD <LLD
1-131 Ci <LLD <LLD <LLD <LlLD -
-132 Ci <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LlLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <|LLD <LLD <LLD
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SITE: LIMERICK GENERATING STATION-UNITS1&2
LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 6 GASEOUS EFFLUENTS FOR RELEASE POINT — OIL INCINERATION PERIOD 2004
3. PARTICULATES (T 1/2 > 8 DAYS)
Nuclide Released Batch Release

Units Qtr 1 Qtr 2 Qtr 3 Qtr 4
CR-51 Ci <LLD <LLD <LLD <LLD
MN-54 Ci <LLD <LLD <LLD <LLD
FE-55 Ci <LLD <LLD <LLD <LLD
FE-59 Ci <LLD <LLD <LLD <LLD
CO-58 Ci <LLD <LLD <LLD <LLD
CO-60 Ci 1.68E-07 <LLD <LLD <LLD
NI-63 Ci <LLD <LLD <LLD <llD
ZN-65 Ci 7.72E-08 <LLD <LLD <LLD
RB-86 Ci <LLD <LLD <LLD <LiLD
SR-89 Ci <LLD <LLD <LLD <LLD
SR-90 Ci <LLD <LlLD <LLD <LLD
Y-91 - Ci <LLD <LLD <LLD <LLD
ZR-95 Ci <LLD <LLD <LLD <LLD
NB-95 Ci <|LD <LLD <LLD <LLD
RU-103 Ci <iLD <LLD <LLD <LLD
RU-106 Ci <LLD <LLD <LLD <LLD
AG-110M Ci <LLD <LLD <LLD <LLD -
TE-125M Ci <LLD <LLD <LLD <LLD
TE-127M Ci <LLD <LLD <LLD <LLD
TE-129M Ci <LLD <LLD <LLD <LLD
CS-134 Ci <LLD <LLD <LLD <LLD
CS-136 Ci <LLD <LLD <LLD <LLD
CS-137 Ci <LLD <LLD <LLD <LLD
BA-140 Ci <LLD <LLD <LLD <LLD
CE-141 Ci <LLD <LLD <LLD <LLD
CE-144 Ci <LLD <LLD <LLD <LLD
PR-143 Ci <LLD <LLD <LLD <LLD
ND-147 Ci <LLD <LLD <LLD <LLD
Total for Period Ci 2.45E-07 <LLD <LLD <LLD
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SITE: LIMERICK GENERATING STATION-UNITS 1 & 2

LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 7 GASEOUS EFFLUENTS FOR RELEASE POINT — OTHER BATCH RELEASES PERIOD 2004
1. FISSION AND ACTIVATION GASSES
Nuclide Released Batch Release

Units Qtr 1 Qtr 2 Qtr 3 Qtr 4
AR-41 Ci <LLD <LLD <LLD <LLD
KR-83M Ci <LLD <LLD <LLD <LLD
KR-85 Ci <LLD <LLD <LLD <LLD
KR-85M Ci <LLD <LLD <LLD <LLD
KR-87 Ci <LLD <LLD <LlLD <LLD
KR-88 Ci <LLD <LLD <LLD <LLD
KR-89 Ci <LLD <LLD <LLD <LLD
KR-90 Ci <LLD <LLD <LLD <LLD
XE-131M Ci <LLD <LLD <LLD <LLD
XE-133 Ci <LLD <LLD <LLD <LLD
XE-133M Ci <LLD <LLD <LLD <LLD
XE-135 Ci <LLD <LLD <LLD <LLD
XE-135M Ci <LLD <LLD <LLD <LLD
XE-137 Ci <LLD <LLD <LLD <LLD
XE-138 Ci <LLD <LLD <LLD <LLD
Total for Period Ci <LLD <LLD <LLD <LLD
2. 10DINES
Nuclide Released Batch Release

Units Qtr 1 Qtr 2 Qtr 3 Qir4
1-130 Ci <LLD . <LLD <LLD <LLD
1-131 Ci 4.17E-07 <LLD <LLD <LLD
1-132 Ci <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD
-134 Ci <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD
Total for Period Ci 4 17E-07 <LLD <LLD <LLD
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SITE: LIMERICK GENERATING STATION-~UNITS 1& 2

LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 7 GASEOUS EFFLUENTS FOR RELEASE POINT - OTHER BATCH RELEASES PERIOD 2004
3. PARTICULATES (T 1/2 > 8 DAYS)
Nuclide Released Batch Release

Units Qtr 1 Qtr 2 Qtr 3 Qtr 4
CR-51 Ci <LLD <LLD <LLD <LLD
MN-54 Ci 3.99E-07 4.15E-07 4.84E-07 <LLD
FE-55 Ci <LLD <LLD <LLD <LLD
FE-59 Ci <LLD <LLD <LLD <LLD
CO-58 Ci <LLD <LLD <LLD <LLD
CO-60 Ci 3.563E-07 1.14E-06 4.81E-07 <LLD
NI-63 Ci <LLD <LLD <LLD <LLD
ZN-65 Ci <LLD <LLD <LLD <LLD
RB-86 Ci <LLD <LLD <LLD <LLD
SR-89 Ci <LLD <LLD <LLD <LLD
SR-90 Ci <LLD <LLD <LLD <LLD
Y-91 Ci <LLD <LLD <LLD <LLD
ZR-95 Ci <LLD <LLD <LLD <LLD
NB-95 Ci <LLD <LLD <LLD <LLD
RU-103 Ci <LLD <LLD <LLD <LLD
RU-106 Ci <LLD <LLD <LLD <LLD
AG-110M Ci <LLD <LLD <LLD <LLD
TE-125M Ci <LLD <LLD <LLD <LLD
TE-127M Ci <LLD <LLD <LLD <LLD
TE-129M Ci <LLD <LLD <LLD <LLD
CS-134 Ci <LLD <LLD <LLD <LLD
CS-136 Ci <LLD <LLD <LLD <LLD
CS-137 Ci <LLD <LLD <LLD <LLD
BA-140 Ci <LLD <LLD <LLD <LLD
CE-141 Ci <LLD <LLD <LLD <LLD
CE-144 Ci <LLD <LLD <LLD <LLD
PR-143 Ci <LLD <LLD <LLD <LLD
ND-147 Ci 7.01E-07 <LLD <LLD <LLD
Total for Period Ci 1.45E-06 1.55E-06 9.65E-07 <LLD
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SITE:
LICENSEE:

LIMERICK GENERATING STATION~UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

TABLE 8 LIQUID EFFLUENTS — SUMMATION OF ALL RELEASES PERIOD 2004
A.  FISSION AND ACTIVATION PRODUCTS
. Est. Total
Units| Qtr1 Qtr2 Qtr3 Qtr4 Error %
et ey Ineluding tatium. Ci | 424E-04 | 3.49E-04 | 5.01E-04 | 3.89E-04 PR.11E+01
e chorco tor e merica P9 |uciimi] 4.30E-10 | 5.54E-10 | 1.04E-08 | 1.38E-08
3% of ODCM Limit - Whole Body Dose* | % | 1.68E-02 | 6.67E-03 | 6.80E-03 | 1.22E-02
~Organ Dose* 5.04E-03 | 2.01E-03 | 2.89E-03 | 5.29E-03
B.  TRITIUM
. Est. Total
Units| Qtr1 Qtr 2 Qtr 3 Qra |Eeh IOk
1. Total Release Ci | 1.46E+01 | 4.42E+00 | 4.34E+00 | 3.50E+00 |6.43E+00
2 t‘:’t‘zfg; é’;\'::gg f;"&i"g:rtifg during |\ cumil 1.208-05 | 7.01E-06 | 8.968-05 | 1.24E-04
3. % of ODCM Limit - MPC % | 4.00E-01 | 2.34E-01 | 2.09E+00 | 4.13E+00
C.  DISSOLVED AND ENTRAINED GASSES
. Est. Total
Units Qtr 1 Qtr 2 Qtr3 Qtr 4 Error %
1 Total release Ci | 403604 | <UD | <UD | <LLD |2.41E+01]
2. Average diluted concentration during . .
batch discharge for the period uCi/ml 4.16E-10 <LLD <UD <LLD
5 %0f ODCM Limit - MPC % | 2.08E-04 | 0.00E+00 | 0.00E+00 | 0.00E+00
D.  GROSS ALPHA RADIOACTIVITY
Units Qtr 1 Qir2 Qtr3 Qtr4 Est. Total
Error %
1. Total release Ci <LLD <LLD <LLD <LLD |2.30E+01|
2. Average diluted concentration during .
batch discharge for the period uCifmii  <LLD <LLD <LLD <LLD
Units Qtr 1 Qtr 2 Qtr3 Qtr4 Est. Total
i Error %
Ec}ﬁf’j‘t‘l’;‘s of waste released (priorto |,y ol 4 03E+07 | 1.76E+07 | 1.60E+06 | 9.67E+05 |5.00E+00
F-Sﬁ}gg‘e of dilution water used during |, 4o<| 9 28E+08 | 6.13E+08 |4.68E+07 | 2.72E+07 |3.56E+00

Percent of limit includes tritium.
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SITE: LIMERICK GENERATING STATION - UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 9 LIQUID EFFLUENTS FOR RELEASE POINT - LIQUID RADWASTE PERIOD 2004

Nuclide Released Batch Release

Units Qtr 1 Qtr 2 Qtr 3 Qtr 4
AG-110M Ci <LLD 2.73E-06 1.19E-05 3.94E-06
BA-139 Ci 7.05E-06 <LLD <LLD <LLD
BA-140 Ci <LLD <LLD <LLD <LLD
BA-141 Ci <LLD <LLD <LLD <LLD
BA-142 Ci <LLD <LLD <LLD <LLD
BR-83 Ci <LLD <LLD <LLD <LLD
BR-84 Ci <LLD <LLD <LLD <LLD
BR-85 Ci <LLD <LLD <LLD <LLD
CE-141 Ci <LLD <LLD <LLD <LLD
CE-143 Ci <LLD <LLD <LLD <LLD
CE-144 Ci <LLD <LLD <LLD <LLD
CO-58 Ci 1.04E-05 2.46E-06 <LLD <LLD
CO-60 Ci 2.08E-04 1.97E-04 2.53E-04 1.70E-04
CR-51 Ci 4.42E-06 <LLD 1.25E-05 <LLD
CS-134 Ci <LLD <LLD <LLD 9.63E-06
CS-136 . Ci <LLD <LLD 5.90E-07 <LLD
CS-137 Ci 8.24E-06 6.80E-06 1.03E-04 1.20E-04
CS-138 Ci <LLD <LLD <LLD <LLD
CU-64 Ci <LLD <LLD <LLD <LLD
FE-55 Ci <LLD <LLD <LLD <LLD
FE-59 Ci 4 .57E-06 <LLD <LLD <llD
H-3 Ci 1.16E+01 4.42E+00 4.34E+00 3.50E+00
1-130 Ci <LLD <LLD <LLD <LLD
1-131 Ci <LLD <LLD <LLD <LLD
-132 Ci <LLD <LLD <LLD <LLD
1-133 Ci <LLD <LLD <LLD <LLD
1-134 Ci <LLD <LLD <LLD <LLD
1-135 Ci <LLD <LLD <LLD <LLD
LA-140 Ci <LLD <lLD <LLD <LLD
LA-142 Ci <LLD <LLD <LLD <LLD
MN-54 Ci 1.78E-04 1.36E-04 1.05E-04 8.04E-05
MN-56 Ci <LLD <LLD <LLD <LLD
MO-99 Ci <LLD <LLD <LLD <LLD
NA-24 Ci <LLD <LLD <LLD <LLD
NB-95 Ci <LLD <LLD <LLD <LLD
ND-147 Ci 2.66E-06 <LLD <LLD <LLD
Ni-63 Ci <LLD <LLD <LLD <LLD
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SITE:
LICENSEE:

LIMERICK GENERATING STATION-UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

TABLE 9 LIQUID EFFLUENTS FOR RELEASE POINT - LIQUID RADWASTE PERIQD 2004
Nuclide Released Batch Release

Units Qtr 1 Qtr 2 Qtr 3 Qtr4
NI-65 Ci < LLD <LLD <LLD <LLD
NP-239 Ci <LLD <D <LLD <LLD
PR-143 Ci <LLD <LLD <LLD <LLD
PR-144 Ci <LLD <LLD <LLD <LLD
RB-86 Ci <LLD <LLD <LLD <LLD
RB-88 Ci <LLD <LLD <LLD <LLD
RB-89 Ci <LLD <LLD <LLD <LLD
RU-103 Ci <LLD <LLD <LLD <LLD
RU-105 Ci <LLD <LLD <LLD <LLD
RU-106 Ci <iLD <LLD <LLD <LLD
SB-124 Ci <LLD <LLD <[LLD <LLD
SB-125 Ci <LLD <LLD 1.17E-05 <LLD
SR-89 Ci <LLD <LLD <LLD <LLD
SR-90 Ci <LLD <LLD <LLD <LLD
SR-91 Ci <LLD <LLD <LLD <LLD
SR-92 Ci <LLD <LLD <LLD <LLD
TC-101 Ci <LLD <LLD <LLD <LLD
TC-99M Ci <LLD <LLD <LLD <LLD
TE-125M Ci <LLD <LLD <LLD <LLD
TE-127M Ci <LLD <LLD <LLD <LLD
TE-127 Ci <LLD <LLD <LLD <LLD
[TE-129M Ci <LlLD <LLD <LLD <LLD
TE-129 Ci <LLD <LLD <LLD <LLD
TE-131M Ci <LlLD <LLD <LLD <LLD
TE-131 Ci <LLD <LLD <LLD <LLD
TE-132 Ci <LLD <LlLD <LLD <LLD
W-187 Ci <LLD <LLD <LLD <LLD
Y-90 Ci <LLD <LLD <LLD <LLD
Y-91M Ci <LLD <LLD <LLD <LLD
Y-91 Ci <LLD <LlLD <LLD <LLD
Y-92 Ci <LLD <LLD <LLD <LLD
Y-93 Ci <LLD <LLD <LLD <LlLD
ZN-65 Ci <LLD 3.98E-06 2.90E-06 5.22E-06
ZN-69 Ci <LLD <LLD <LLD <LLD
ZR-95 Ci <LLD <LLD <LLD <LLD
ZR-97 Ci <LLD <LLD <LLD <LLD
Total For Above Ci 1.16E+01 4.41E+00 4.34E+00 3.50E+00
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SITE: LIMERICK GENERATING STATION - UNITS 1 & 2

LICENSEE: EXELON GENERATION COMPANY, LLC

TABLE 9 LIQUID EFFLUENTS FOR RELEASE POINT ~ LIQUID RADWASTE PERIOD 2004
Nuclide Released Batch Release
Units Qtr 1 Qtr 2 Qtr 3 Qtr4
AR-41 Ci <LLD <LLD <LLD <LLD
KR-83M Ci <LLD <LLD <LLD <LLD
KR-85 Ci <LLD <LLD <LLD <LLD
KR-85M Ci <LLD <LLD <LLD <LLD
KR-87 Ci <LLD <LLD <LLD <LLD
KR-88 Ci <LLD <LLD <LLD <LLD
KR-89 Ci <LLD <LLD <LLD <LLD
KR-90 Ci <LLD <LLD <LLD <LLD
XE-131M Ci 4.51E-05 <LLD <LLD <LLD
XE-133 Ci 3.34E-04 <LLD <LLD <LLD
E-133M Ci <LLD <LLD <LLD <lLD
XE-135 Ci 2.36E-05 <LLD <LLD <LLD
XE-135M Ci <LLD <LLD <LLD <LLD
XE-137 Ci <LLD <LLD <LLD <LLD
XE-138 Ci <LLD <LLD <LLD <LLD
Total For Above Ci 4.03E-04 <LLD <LLD <LLD
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SITE: LIMERICK GENERATING STATION - UNITS 1 &2
LICENSEE: EXELON GENERATION COMPANY, LLC

Appendix B
Solid Waste and Irradiated Fuel Shipments
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. SITE:

LICENSEE:

LIMERICK GENERATING STATION - UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

A. Solid waste shipped offsite for burial or disposal (not irradiated fuel) 1/1/04 — 12/31/04

1. Type of waste

Type of waste Units| 2004 [Estimated Error %
a. Spent resin, filters sludges, evaporator bottoms, etc m°® |4.18E+01 25%
Ci |7.53E+02
b. Dry compressible waste, contaminated equipment, etc.] m® |1.38E+02 25% |
Ci |3.61E+00
c. Irradiated components, control rods, etc. m> None <LLD |
Ci None
d. Other (Describe) m° | None <LLD |
Ci None
2. Estimate of Major Nuclide Composition (By Waste Type)
Category A — Spent Resin, Filters, Sludges, Evaporator Bottoms, etc.
Waste Class Waste Class Waste Class
A Percent B Percent c Percent
Isotope Curies * Abundance Curies * Abundance Curies * Abundance
C-14 2.42E-01 0.03% 5.04E-02 0.28% <LLD 0.00%
.[Cr-51 1.57E-01 0.03% 1.76E-01 0.98% <LLD 0.00%
Mn-54 1.18E+02 16.08% 6.69E+00 37.37% <LLD 0.00%
Fe-55 2.04E+02 27.80% 2.65E-01 1.48% <LLD 0.00%
Co-58 . 3.57E+00 0.49% 3.19€E-01 1.78% <LLD 0.00%
Co-60 3.04E+02 41.42% 6.28E+00 35.08% <LLD 0.00%
Ni-63 4.07E+00 0.56% 4.95E-01 2.76% <LLD 0.00%
7n-65 9.02E+01 12.29% 1.44E+00 8.04% <LLD 0.00%
Cs-134 3.73E-01 0.05% 6.81E-01 3.80% <LLD 0.00%
Cs-137 5.30E+00 0.73% 1.31E+00 7.31% <LLD 0.00%
Ce-144 3.79E+00 0.52% 2.02E-01 1.12% <LLD 0.00%
TOTALS 7.34E+02 100.00% 1.79E+01 100.00% <LLD 0.00%
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SITE:
LICENSEE:

LIMERICK GENERATING STATION-UNITS 1&2
EXELON GENERATION COMPANY, LLC

Category B — Dry Compressible Waste, Contaminated Equipment, etc.

Waste Class A
Curies Percent
Isotope (estimated) Abundance
r-51 1.93E+00 54.29%
Mn-54 5.70E-01 16.04%
Fe-55 4.77E-02 1.34%
Co-58 1.71E-01 4.81%
Co-60 4.42E-01 12.44%
Fe-59 2.98E-01 8.38%
Zn-65 9.58E-02 2.70%
[TOTALS 3.56E+00 100.00%
3. Solid Waste (Disposition)
Number of Shipments Mode of Transportation Destination
3 - Truck Studsvik (THOR) to Barnwell
2 Truck Studsvik (THOR) to Envirocare
52 Truck Duratek to Envirocare
4 Rail lAlaron to Envirocare
6 Truck Limerick Generating Station to Envirocare
2 Truck Limerick Generating Station to Barnwell
Comments:

17 Shipments were made from Limerick to Duratek for processing
5 Shipments were made from Limerick to Alaron for processing
3 Shipments were made from Limerick to Studsvik (THOR) for processing
3 Shipments were made from Limerick to RACE LLC. for processing

No solidifications were performed

Category A - 8 shipments Type A LSA
Category A - 4 shipments > Type A LSA
Category A - 1 shipment Type B
Category B - 56 shipments Type A LSA
Category C - No shipments made
Category D - No shipments made

B. lrradiated Fuel Shipments (disposition)

Destination
<LLD

Number of Shipments Mode of Transportation
0 <LLD

C. Changes to the Process Control Program

There were no revisions to procedure RW-AA-100, "Process Control Program For Radioactive Wastes”
in 2004.
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SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

Appendix C
Dose Calculations
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SITE: LIMERICK GENERATING STATION-UNITS 1& 2
LICENSEE: EXELON GENERATION COMPANY, LLC

Per ODCM Control 6.2, the Annual Effluent Release Report shall include an assessment of the radiation doses
to radiation doses to the hypothetically highest exposed MEMBER OF THE PUBLIC from reactor releases and
other nearby uranium fuel cycle sources. For purposes of this calculation the following assumptions were made:

Gaseous
» Yearly average meteorology and actual gaseous effluent releases.

e Beta air dose attributed to noble gas releases.

¢ The sector with the highest x/Q, x/Q depleted and D/Q was the ESE sector at Site Boundary 762 meters.
e  All significant pathways were assumed to be present

e Occupancy factor was considered 100%.

Liquid

s  Average river flow rate for the year (3.416E+03 cfs) was used.

A summary of gaseous and liquid radiation doses to members of the public at these locations is as follows:

Effluent Applicable Estimated Age Location % of Limit | Unit
Organ Dose Group | Distance | Direction |Applicable
(meters) | (toward) Limit

Noble Gas |Gamma - Air Dose 3.25E-03 Al 762 ESE 1.62E-02 | 20 | mRad
Noble Gas {Beta — Air Dose 1.96E-03 All 762 ESE 490E-03 1 40 | mRad
Noble Gas |Total Body (Gamma)| 2.08E-03 All 762 ESE 1.04E-02 | 20 { mrem
Noble Gas _[Skin (Beta) 3.93E-03 Al 762 ESE 9.83E-03 | 40 | mrem
lodine,

Particulate & | Thyroid 7.13E-03 Infant 762 ESE 2.38E-02) 30 { mrem
Tritium

Liquid Total Body 1.51E-03 Adult LGS Ouiffall 252E-02| 6 | mrem
Liquid Liver 2.06E-03 Teen LGS Outfall 1.03E-02 | 20 | mrem

Doses calculated were well below all ODCM and 40 CFR Part 190 limits.

ODCM Control 6.2 also requires that the Annual Effluent Release Report shall include an assessment of the
radiation doses from radioactive liquid and gaseous effluents to members of the public due to activities inside
the Site Boundary during the report period. ODCM Controls state that MEMBER OF THE PUBLIC shall include
all persons not occupationally associated with the plant. This category does not include employees of the utility
or contractors. Also excluded from this category are persons who enter the site to service equipment or to make
deliveries. This category does include persons who use portions of the site for recreational, occupational
education, or other purposes not associated with the plant. Areas within the site boundary, where radiation dose
of this type could occur include the Limerick Information Center on Longview Road near the rear exit of the
plant, Frick's Lock on the west shore of the river and the railroad tracks that runs along the east shore of the
Schuyikill River. The dose to LGS Guards, State Police and National Guard personnel around the location of the
Security Checkpoint at the entrance to the parking lot was also included in this report. The radiation doses to
Members of the Public have been estimated using methodology stated in the ODCM. The maximum gaseous
dose to members of the public at these locations is based on the following assumptions:

Yearly average meteorology and actual effluent releases.

Beta air dose attributed to noble gas releases.

Dose is from ground plane and inhalation only. No ingestion dose.

Adult age group was used for the National Guard Dose.

Highest exposed sector of the railroad tracks (W), and the sectors enclosing Security Checkpoint, Frick's
Lock and the Information Center available for occupancy.

+ The maximum expected occupancy factor is 25% of a working year in all locations.
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SITE: LIMERICK GENERATING STATION - UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

« Distance to the railroad tracks, which pass through the Site Boundary in the W sector, is approximately 225

meters.

Distance to the Limerick Information Center is approximately 884 meters in the ESE sector.
Distance to Frick's Lock is approximately 450 meters in the WSW sector.

Distance to Security Checkpoint is approximately 682 meters in the NNE sector.

A summary of gaseous radiation doses to members of the public at these locations is as follows:

Approx. GAMMA Beta Air lodine/Part/H3
Distance AIR Dose, Organ Dose,
DOSE,
Location Sector (meters) MRAD'" MRAD® MREM®
Frick's Lock wWSsw 450 1.01E-03 6.08E-04 5.89E-05
Info. Center ESE 884 2.60E-03 1.57E-03 1.46E-04
R.R. Tracks w 225 4.52E-03 . 2.73E-03 2.68E-04
National Guard / Security NNE 682 1.16E-03 6.98E-04 6.43E-05

Check Point

Notes:

(1) The limit for Gamma Air Dose = 20 mradly (ref. ODCM 3.2.2.2b)

(2) The limit for Beta Air Dose = 40 mrad/y (ref. ODCM 3.2.2.2b)

(3) The limit for lodine/Particulate/H3 Organ Dose = 30 mrem/y (ref. ODCM 3.2.2.3b)
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SITE: LIMERICK GENERATING STATION-UNITS 1& 2
LICENSEE: EXELON GENERATION COMPANY, LLC

Appendix D
Meteorological Data
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SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK GENERATING STATION

DIGLAPSE VERSION 1.0

LAPSE RATE WIND ROSE PROGRAM TO COMPUTE
JOINT FREQUENCY DISTRIBUTIONS OF WIND DIRECTION

AND SPEED BY ATMOSPHERIC STABILITY CLASS

DIGLAPSE ALSO COMPUTES THE JOINT DATA RECOVERY RATE AS REQUIRED BY
REGULATORY GUIDE 1.23, FOR BOTH THE JOINT FREQUENCY DISTRIBUTION
AND DATA RECOVERY CALCULATIONS BOTH THE PRIMARY AND BACKUP SENSORS
SPECIFIED IN TABLE I3.1-1 OF THE LGS OFFSITE DOSE CALCULATION MANUAL
ARE USED.

THE PRIMARY AND BACK UP SENSORS USED IN THE ATTACHED DISTRIBUTIONS
ARE AS FOLLOWS:

PARAMETER TOWER 1 TOWER 2
‘(PRIMARY) (BACKUP)
WIND SPEED
LEVEL 1 30 PT. OR 159 FT.
LEVEL 2 175 FT. OR 304 FT.

WIND DIRECTION
LEVEL 1 30 FT. OR 159 FT.

LEVEL 2 175 FT. CR 304 FT.

DELTA TEMPERATURE
LEVELS 1 & 2 266-26 FT, OR  300-26 PT.
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CLASS A
SUM PERCENT

LE -1.9 DEG C/100M

GE 24.6

SUM PERCENT

LAPSE RATE:

18.6-24.5

S§UM PERCENT

12.6-18.5

SUM PERCENT

(266-26FT)

LEVEL 1

7.6-12,5

WIND:
SUM PERCENT

DELTA T
WIND SPEED GROUPS (MPH)

BY ATMOSPHERIC STABILITY CLASS

3.6-7.5

SUM PERCENT

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

0.0-0.5

LIMERICK GENERATING STATION-UNITS 1 &2
EXELON GENERATION COMPANY, LLC

SUM PERCENT

LIMERICK MET DATA 1/04-12/04
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SITE
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CLASS B

SUM PERCENT

GE 24.6

SUM PERCENT

LAPSE RATE: -1.8 TO -1.7 DEG C/100M

18.6-24.5

SUM PERCENT

12,6-18.5

SUM PERCENT

(266-26FT)

LEVEL 1
7.6-12.5

SUM PERCENT

WIND:

DELTA T:
WIND SPEED GROUPS (MPH)

BY ATMOSPHERIC STABILITY CLASS

3.6-7.5

SUM PERCENT

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

0.0-0.5

LIMERICK GENERATING STATION-UNITS 1 &2
EXELON GENERATION COMPANY, LLC

SUM PERCENT

LIMERICK MET DATA 1/04-12/04

LICENSEE
DIRECTION

SITE
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CLASS C

SUM PERCENT

GE 24.6

SUM PERCENT

LAPSE RATE: -1.6 TO -1.5 DEG C/100M

18.6-24.5

SUM PERCENT

12.6-18.5

SUM PERCENT

WIND: LEVEL 1
(266-26FT)
7.6-12.5
SUM PERCENT

DELTA T:
WIND SPEED GROUPS (MPH)

BY ATMOSPHERIC STABILITY CLASS

3.6-7.5

SUM PERCENT

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

0.0-0.5

LIMERICK GENERATING STATION-UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

SUM PERCENT

LIMERICK MET DATA 1/04-12/04

LICENSEE
DIRECTION

SITE
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SITE: LIMERICK GENERATING STATION-UNITS 1 &2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04 JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED
BY ATMOSPHERIC STABILITY CLASS
WIND: LEVEL 1 LAPSE RATE: -1.4 TO -0.5 DEG C/100M
DELTA T: (266-26FT) CLASS D

WIND SPEED GROUPS (MPH)
0.0-0.5 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 GE 24.6 SUM PERCENT

DIRECTION SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT

N 0 0.0 64 0.7 85 1.0 55 0.6 3 0.0 0 0.0 0 0.0 207 2.4
NNE 1 0.0 60 0.7 110 1.3 27 0.3 1 0.0 0 0.0 0 0.0 199 2.3
NE 1 0.0 15 0.9 154 1.8 24 0.3 0 0.0 0 0.0 0 0.0 254 2.9
ENE 0 0.0 90 1.0 184 2.1 46 0.5 1 0.0 0 0.0 0 0.0 321 3.7
E 1 0.0 S6 0.6 144 1.6 95 1.1 15 0.2 0 0.0 0 0.0 311 3.5
ESE 0 0.0 42 0.5 47 0.5 33 0.4 6 0.1 0 0.0 0 0.0 128 1.5
SE 0 0.0 34 0.4 44 0.5 9 0.1 0 0.0 0 0.0 0 0.0 87 1.0
SSE 0 0.0 40 0.5 64 0.7 34 0.4 0 0.0 0 0.0 0 0.0 138 1.6
S 0 0.0 42 0.5 98 1.1 44 0.5 1 0.0 0 0.0 0 0.0 185 2.1
SSW 1 0.0 57 0.6 139 1.6 33 0.4 0 0.0 0 0.0 0 0.0 230 2.6
SW 1 0.0 77 0.9 99 1.1 23 0.3 0 0.0 0 0.0 0 0.0 200 2.3
WSW 0 0.0 54 0.6 80 0.9 29 0.3 2 0.0 0 0.0 0 0.0 165 1.9
w 1 0.0 60 0.7 112 1.3 118 1.3 34 0.4 6 0.1 0 0.0 331 3.8
WNW 0 0.0 84 1.0 196 2.2 204 2.3 135 1.5 12 0.1 0 0.0 631 7.2
NW 0 0.0 66 0.8 203 2.3 277 3.2 187 2.1 34 0.4 1 0.0 768 8.8
NNW 0 0.0 44 0.5 77 0.9 116 1.3 23 0.3 12 0.1 1 0.0 273 3.1
6 0.1 945 10.8 1836 20.9 1167 13.3 408 4.6 64 0.7 2 0.0 4428 50.5

MEAN WIND SPEED: 7.0
MISSING: 0
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SITE: LIMERICK GENERATING STATION—~UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04 JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED
BY ATMOSPHERIC STABILITY CLASS
WIND: LEVEL 1 LAPSE RATE: -0.4 TO 1.5 DEG C/100M
DELTA T: (266-26FT) CLASS E

WIND SPEED GROUPS (MPH)
0.0-0.5 0.6-3.5 3,6-7.5 7.6-12,5 12,.6-18.5 18.6-24.5 GE 24.6 SUM PERCENT

DIRECTION SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT

N 1 0.0 88 1.0 24 0.3 7 0.1 2 0.0 0 0.0 0 0.0 122 1.4
NNE 2 0.0 86 1.0 43 0.5 2 0.0 1 0.0 0 0.0 0 0.0 134 1.5
NE 4 0.0 86 1.0 34 0.4 0 0.0 0 0.0 0 0.0 0 0.0 124 1.4
ENE 2 0.0 102 1.2 45 0.5 7 0.1 0 0.0 0 0.0 0 0.0 156 1.8
E q 0.0 63 0.7 62 0.7 30 0.3’ 3 0.0 0 0.0 0 0.0 162 1.8
ESE 3 0.0 50 0.6 26 0.3 7 0.1 3 0.0 1 0.0 0 0.0 90 1.0
SE 1 0.0 52 0.6 40 0.5 8 0.1 2 0.0 0 0.0 0 0.0 103 1.2
SSE 1 0.0 46 0.5 57 0.6 10 0.1 1 0.0 0 0.0 0 0.0 118 1.3
S 0 0.0 70 0.8 131 1.5 20 0.2 3 0.0 0 0.0 0 0.0 224 2.6
SSHW 0 0.0 114 1.3 89 1.0 14 0.2 0 0.0 0 0.0 0 0.0 217 2.5
SW 3 0.0 108 1.2 56 0.6 2 0.0 1 0.0 0 0.0 0 0.0 170 1.9
WSW 3 0.0 123 1.4 38 0.4 3 0.0 0 0.0 0 0.0 0 0.0 167 1.9
W 3 0.0 152 1.7 71 0.8 20 0.2 1 0.0 0 0.0 0 0.0 247 2.8
WNW 3 0.0 157 1.8 127 1.4 22 0.3 6 0.1 0 0.0 0 0.0 315 3.6
NW 2 0.0 118 1.3 118 1.3 43 0.5 2 0.0 0 0.0 0 0.0 283 3.2
NNW 4 0.0 76 0.9 45 0.5 12 0.1 0 0.0 0 0.0 0 0.0 137 1.6
36 0.4 1491 17.0 1006 11.5 207 2.4 28 0.3 1 0.0 0 0.0 2769 31.5

MEAN WIND SPEED: 3.9
MISSING: 0
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CLASS F
SUM PERCENT

1.6 TO 4.0 DEG C/100M

GE 24.6

SUM PERCENT

LAPSE RATE

18.6-24.5

SUM PERCENT

12.6-18.5

SUM PERCENT

(266-26FT)

LEVEL 1

7.6-12.5

WIND
SUM PERCENT

DELTA T:
WIND SPEED GROUPS (MPH)

BY ATMOSPHERIC STABILITY CLASS

3.6-7.5

SUM PERCENT

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

0.0-0.5

LIMERICK GENERATING STATION-UNITS 1 &2
EXELON GENERATION COMPANY, LLC

SUM PERCENT

LIMERICK MET DATA 1/04-12/04
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DIRECTION
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CLASS G
SUM PERCENT

GT 4.0 DEG C/100M

GE 24.6

SUM PERCENT

LAPSE RATE:

18.6-24.5

SUM PERCENT

12.6-18.5

SUM PERCENT

(266-26FT)

LEVEL 1

7.6-12.5

WIND:
SUM PERCENT

DELTA T
WIND SPEED GROUPS (MPH)

BY ATMOSPHERIC STABILITY CLASS

3.6-7.5

SUM PERCENT

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

0.0-0.5

LIMERICK GENERATING STATION-UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

SUM PERCENT

LIMERICK MET DATA 1/04-12/04
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SITE: LIMERICK GENERATING STATION-UNITS 1 &2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04 JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED
BY ATMOSPHERIC STABILITY CLASS
WIND: LEVEL 1
DELTA T: (266-26FT) ALL STABILITY CLASSES

WIND SPEED GROUPS (MPH)
0.0-0.5 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 GE 24.6 SUM PERCENT

DIRECTION SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT

N 9 0.1 218 2.5 115 1.3 66 0.8 5 0.1 0 0.0 0 0.0 413 4.7
NNE 11 0.1 208 2.4 161 1.8 30 0.3 2 0.0 0 0.0 0 0.0 412 4.7
NE 12 0.1 215 2.4 188 2,1 24 0.3 0 0.0 0 0.0 0 0.0 439 5.0
ENE 10 0.1 231 2.6 232 2.6 53 0.6 1 0.0 0 0.0 0 0.0 527 6.0
E 8 0.1 156 1.8 211 2.4 129 1.5 19 0.2 0 0.0 0 0.0 523 6.0
ESE 4 0.0 112 1.3 80 0.9 40 0.5 11 0.1 1 0.0 0 0.0 248 2.8
SE 1 0.0 103 1.2 90 1.0 19 0.2 2 0.0 0 0.0 0 0.0 215 2.4
SSE 2 0.0 104 1.2 125 1.4 47 0.5 4 0.0 0 0.0 0 0.0 282 3.2
S 1l 0.0 132 1.5 249 2.8 74 0.8 5 0.1 0 0.0 0 0.0 461 5.3
SSW 2 0.0 201 2.3 259 3.0 69 0.8 0 0.0 0 0.0 0 0.0 531 6.0
sW 7 0.1 219 2,5 184 2.1 36 0.4 1 0.0 0 0.0 0 0.0 447 5.1
WSW 6 0.1 245 2.8 149 1.7 44 0.5 2 0.0 0 0.0 0 0.0 446 5.1
W 10 0.1 346 3.9 219 2.5 156 1.8 42 0.5 6 0.1 0 0.0 779 8.9
WNW 11 0.1 447 5.1 368 4.2 255 2.9 17 1.9 17 0.2 0 0.0 1269 14.5
NW 10 0.1 315 3.6 360 4.1 334 3.8 200 2.3 40 0.5 3 0.0 1262 14.4
NNW 8 0.1 213 2.4 126 1.4 137 1.6 26 0.3 12 0.1 1 0.0 523 6.0
112 1.3 3465 39.5 3116 35.5 1513 17.2 491 5.6 76 0.9 4 0.0 8777 100.0
MISSING HOURS: 7

MEAN WIND SPEED: 5.4

Page 40




SITE: LIMERICK GENERATING STATION~UNITS 1 &2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04

0.0-0.5

DIRECTION SUM PERCENT

N 9
NNE 11
NE 12
ENE 10
E 8

ESE
SE 1
SSE 2
S 1
SSW 2
SW 7
WSW 6
W 10
WNW 11
NW 10
NNW 8
112

MISSING HOURS:

MEAN WIND SPEED:

218
208
215
231
156
112
103
104
132
201
219
245
346
447
315
213

0000000000000 OC0CO
e o o s & ® o s e s v e e e o

HHHHPHHOOOOOHKBKMHKH

1.3 3465

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

NVNWUWNUNHRREREPEOMDNNNN

e & & o 4 @ @ % s & & s @ e = »

AR OVOUNWUNNWDOOS N

39.5

BY ATMOSPHERIC STABILITY CLASS
WIND: LEVEL 1
DELTA T: (266-26FT)

WIND SPEED GROUPS (MPH)
3.6-7.5 7.6-12.5 12.6-18.5

SUM PERCENT SUM PERCENT SUM PERCENT

115 1.3 66 0.8 5 0.1
161 1.8 30 0.3 2 0.0
188 2.1 24 0.3 0 0.0
232 2.6 53 0.6 1 0.0
211 2.4 129 1.5 19 0.2

80 0.9 40 0.5 11 0.1

90 1.0 19 0.2 2 0.0
125 1.4 47 0.5 4 0.0
249 2.8 74 0.8 5 0.1
259 3.0 69 0.8 0 0.0
184 2.1 36 0.4 1 0.0
149 1.7 44 0.5 2 0.0
219 2,5 156 1.8 42 0.5
368 4.2 255 2,9 171 1.9
360 4.1 334 3.8 200 2.3
126 1.4 137 1.6 26 0.3
3116 35.5 1513 17.2 491 5.6
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18.6-24.5
SUM PERCENT
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
1 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
6 0.1
17 0.2
40 0.5
12 0.1
76 0.9

DIRECTION VS SPEED ONLY

GE 24.6

SUM PERCENT
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6 e e 8 e e & o » e e s a & e

0000000000000 00O

SUM PERCENT
413 4.7
412 1.7
439 5.0
527 6.0
523 6.0
248 2.8
215 2.4
282 3.2
461 5.3
531 6.0
447 5.1
446 5.1
779 8.9
1269 14.5
1262 14.4
523 6.0

8777 100.0




SITE: LIMERICK GENERATING STATION-UNITS 1 &2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04

LIMERICK GENERATING STATION
DATA RECOVERY SUMMARY

LEVEL 1 - TOWER 1 30' OR TOWER 2 159!

PARAMETER COUNT PERCENT

PRIMARY SPEED GOOD HOURS 8259 94.02%
BACKUP SPEED GOOD HOURS 7567 86.15%
BACKUP SPEED HOURS USED 518 5.90%
TOTAL AVAILABLE SPEED HOURS 8777 99,.92%
PRIMARY DIRECTION GOOD HOURS 8267 94.11%
BACKUP DIRECTION GOOD HOURS 7777 88.54%
BACKUP DIRECTION HOURS USED 510 5.81%
TOTAL AVAILABLE DIRECTION HOURS 8777 99.92%
PRIMARY (266-26') DELTA TEMP HOURS 8267 94.11%
BACKUP (300-26') DELTA TEMP HOURS 7171 88.47%
BACKUP DELTA TEMP HOURS USED 510 5.81%
TOTAL AVAILABLE DELTA TEMP HOURS 8777 99.92%
LEVEL 1 JOINT DATA RECOVERY: 8777 99.92%
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CLASS A

SUM PERCENT

LE -1.9 DEG C/100M

GE 24.6

SUM PERCENT

LAPSE RATE:

18.6-24.5

SUM PERCENT

12.6-18.5

SUM PERCENT

(266-26FT)

LEVEL 2

7.6-12.5

WIND
SUM PERCENT

DELTA T:
WIND SPEED GROUPS (MPH)

BY ATMOSPHERIC STABILITY CLASS

3.6-7.5

SUM PERCENT

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

0.0-0.5

LIMERICK GENERATING STATION-UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

SUM PERCENT

LIMERICK MET DATA 1/04-12/04

LICENSEE
DIRECTION

SITE
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0.0

12.8
0

MEAN WIND SPEED:

MISSING:



CLASS B

SUM PERCENT

GE 24.6

LAPSE RATE: -1.8 TO -1.7 DEG C/100M
SUM PERCENT

18.6-24.5

SUM PERCENT

12.6-18.5

SUM PERCENT

(266-26FT)

LEVEL 2
7.6-12.5

SUM PERCENT

WIND:

DELTA T:
WIND SPEED GROUPS (MPH)

BY ATMOSPHERIC STABILITY CLASS

3.6-7.5

SUM PERCENT

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

0.0-0.5

LIMERICK GENERATING STATION -~ UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

SUM PERCENT

LIMERICK MET DATA 1/04-12/04

LICENSEE
DIRECTION

SITE
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58

0.0

26 0.3 20 0.2
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0.0 .

0.0
12.6
0

MEAN WIND SPEED:

MISSING:



CLASS C

SUM PERCENT

GE 24.6

SUM PERCENT

LAPSE RATE: -1.6 TO -1.5 DEG C/100M

18.6-24.5

SUM PERCENT

12.6-18.5

SUM PERCENT

(266-26FT)

LEVEL 2
7.6-12.5

SUM PERCENT

WIND:

DELTA T:
WIND SPEED GROUPS (MPH)

BY ATMOSPHERIC STABILITY CLASS

3.6-7.5

SUM PERCENT

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

0.0-0.5

LIMERICK GENERATING STATION-UNITS 1 &2
EXELON GENERATION COMPANY, LLC

SUM PERCENT

LIMERICK MET DATA 1/04-12/04

LICENSEE
DIRECTION

SITE
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98

41

0.0
13.4
0

MEAN WIND SPEED:

MISSING:



SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04 JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED
BY ATMOSPHERIC STABILITY CLASS
WIND: LEVEL 2 LAPSE RATE: -1.4 TO -0.5 DEG C/100M
DELTA T: (266-26FT) CLASS D

WIND SPEED GROUPS (MPH)
0.0-0.5 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 GE 24.6 SUM PERCENT

DIRECTION SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT

N 0 0.0 34 0.4 77 0.9 69 0.8 36 0.4 3 0.0 0 0.0 219 2.5
NNE 0 0.0 23 0.3 84 1.0 86 1.0 17 0.2 1 0.0 1 0.0 212 2.4
NE 0 0.0 36 0.4 131 1.5 112 1.3 9 0.1 0 0.0 0 0.0 288 3.3
ENE 0 0.0 35 0.4 127 1.4 107 1.2 15 0.2 1 0.0 0 0.0 285 3.2
E 0 0.0 28 0.3 103 1.2 128 1.5 56 0.6 4 0.0 0 0.0 319 3.6
ESE 0 0.0 16 0.2 36 0.4 41 0.5 25 0.3 3 - 0.0 0 0.0 121 1.4
SE 0 0.0 20 0.2 40 0.5 21 0.2 9 0.1 -0 0.0 0 0.0 90 1.0
SSE 0 0.0 18 0.2 38 0.4 80 0.9 18 0.2 1 0.0 0 0.0 155 1.8
S 0 0.0 20 0.2 t 62 0.7 100 1.1 35 0.4 4 0.0 0 0.0 221 2.5
SSW 0 0.0 23 0.3 79 0.9 96 1.1 29 0.3 3 0.0 0 0.0 230 2.6
SW 0 0.0 21 0.2 84 1.0 64 0.7 31 0.4 4 0.0 0 0.0 204 2.3
WsW 0 0.0 24 0.3 50 0.6 54 0.6 33 0.4 7 0.1 1 0.0 169 1.9
W 0 0.0 29 0.3 101 1.2 102 1.2 140 1.6 57 0.6 18 0.2 447 5.1
WNW 0 0.0 20 0.2 112 1.3 192 2.2 232 2.6 117 1.3 35 0.4 708 8.1
NW 0 0.0 20 0.2 69 0.8 151 1.7 142 1.6 91 1.0 19 0.2 492 5.6
NNW 1 0.0 23 0.3 51 0.6 83 0.9 92 1.0 14 0.2 4 0.0 268 3.1
1 0.0 390 4.4 1244 14.2 1486 16.9 919 10.5 310 3.5 78 0.9 4428 $0.5

MEAN WIND SPEED: 10.2
MISSING: 0
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SITE: LIMERICK GENERATING STATION-UNITS 1& 2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04

0.0-0.5

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

DIRECTION SUM PERCENT SUM PERCENT

1]

1]

o]
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10 0.1 3

MEAN WIND SPEED: 7.6
MISSING: 0

29
29
30
25
29
16
16
26
13
20
20
16
28
31
40
26

94

0000000000000 0O00O
e o o ¢ & & o ¢ 8 e ® e & 8 e ®

WARHEWNNMNODHWNDODWWWWW

4.5

BY ATMOSPHERIC STABILITY CLASS
WIND: LEVEL 2
DELTA T: (266-26FT)

WIND SPEED GROUPS (MPH)
3.6-7.5 7.6-12.5 12.6-18.5

SUM PERCENT SUM PERCENT SUM PERCENT

37 0.4 25 0.3 5 0.1
70 0.8 40 0.5 6 0.1
74 0.8 32 0.4 0 0.0
64 0.7 30 0.3 4 0.0
28 0.3 56 0.6 26 0.3
29 0.3 28 0.3 15 0.2
47 0.5 13 0.1 9 0.1
46 0.5 53 0.6 17 0.2
88 1.0 146 1.7 29 0.3
108 1.2 89 1.0 24 0.3
103 1.2 62 0.7 13 0.1
69 0.8 53 0.6 8 0.1
96 1.1 94 1.1 29 0.3
126 1.4 131 1.5 37 0.4
51 0.6 84 1.0 19 0.2
48 0.5 56 0.6 13 0.1
1084 12.4 992 11.3 254 2.9
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LAPSE RATE: -0.4 TO 1.5 DEG C/100M

18.6-24.5
SUM PERCENT
0 0.0
1 0.0
0 0.0
0 0.0
1 0.0
4 0.0
S 0.1
3 0.0
2 0.0
1 0.0
0 0.0
1 0.0
5 0.1
2 0.0
1l 0.0
0 0.0
26 0.3

GE 24.6

SUM PERCENT
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CLASS E
SUM PERCENT
97 1.1
147 1.7
136 1.5
123 1.4
140 1.6
92 1.0
90 1.0
147 1.7
279 3.2
243 2.8
198 2.3
148 1.7
255 2.9
328 3.7
201 2.3
145 1.7

2769 31.5




SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04 JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED
BY ATMOSPHERIC STABILITY CLASS
WIND: LEVEL 2 LAPSE RATE: 1.6 TO 4.0 DEG C/100M
DELTA T: (266-26FT) CLASS F

WIND SPEED GROUPS (MPH)
0.0-0.5 0.6-3.5 3.6-7.5 7.6-12.5 12.6-18.5 18.6-24.5 GE 24.6 SUM PERCENT

DIRECTION SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT SUM PERCENT

N o] 0.0 9 0.1 21 0.2 12 0.1 0 0.0 0 0.0 0 0.0 42 0.5
NNE 0 0.0 14 0.2 9 0.1 7 0.1 1 0.0 0 0.0 0 0.0 31 0.4
NE 0 0.0 18 0.2 10 0.1 1 0.0 0 0.0 0 0.0 0 0.0 29 0.3
ENE 0 0.0 6 0.1 14 0.2 1 0.0 1 0.0 0 0.0 0 0.0 22 0.3
E 0 0.0 16 0.2 9 0.1 4 0.0 1 0.0 0 0.0 0 0.0 30 0.3
ESE 0 0.0 13 0.1 2 0.0 2 0.0 1 0.0 0 0.0 0 0.0 18 0.2
SE 0 0.0 7 0.1 q 0.0 0 0.0 0 0.0 0 0.0 0 0.0 11 0.1
SSE Q 0.0 8 0.1 11 0.1 4 ‘0.0 0 0.0 0 0.0 0 0.0 23 0.3
s 0 0.0 11 0.1 19 0.2 6 0.1 2 0.0 0 0.0 0 0.0 38 0.4
SSW 0 0.0 17 0.2 18 0.2 10 0.1 0 0.0 0 0.0 0 0.0 45 0.5
SW 0 0.0 10 0.1 28 0.3 14 0.2 1 0.0 0 0.0 0 0.0 53 0.6
WSW 0 0.0 12 0.1 30 0.3 19 0.2 0 0.0 0 0.0 0 0.0 61 0.7
W 0 0.0 29 0.3 77 0.9 26 0.3 0 0.0 0 0.0 0 0.0 132 1.5
WNW 0 0.0 27 0.3 94 1.1 72 0.8 5 0.1 0 0.0 0 0.0 198 2,3
NW 0 0.0 20 0.2 49 0.6 10 0.1 0 0.0 0 0.0 Q 0.0 79 0.9
NNW 1 0.0 17 0.2 25 0.3 8 0.1 0 0.0 0 0.0 0 0.0 51 0.6
1 0.0 234 2.7 420 4.8 196 2.2 12 0.1 0 0.0 0 0.0 863 9.8

MEAN WIND SPEED: 5.5
MISSING: 0
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CLASS G
SUM PERCENT

GT 4.0 DEG C/100M

GE 24.6

SUM PERCENT

LAPSE RATE:

18.6-24.5

SUM PERCENT

12.6-18.5

SUM PERCENT

(266-26FT)

LEVEL 2

7.6-12.5

WIND:
SUM PERCENT

DELTA T
WIND SPEED GROUPS (MPH)

BY ATMOSPHERIC STABILITY CLASS

3.6-7.5

SUM PERCENT

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED

0.6-3.5

SUM PERCENT

0.0-0.5

LIMERICK GENERATING STATION~UNITS 1 & 2
EXELON GENERATION COMPANY, LLC

SUM PERCENT

LIMERICK MET DATA 1/04-12/04

LICENSEE
DIRECTION

SITE
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69

94

5.4

MEAN WIND SPEED:

MISSING:



SITE: LIMERICK GENERATING STATION-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04

0.0-0.5 0.6-3.5
DIRECTION SUM PERCENT SUM PERCENT
N 0 0.0 77 0.9
NNE 0 0.0 72 0.8
NE 0 0.0 86 1.0
ENE 0 0.0 70 0.8
E 0 0.0 74 0.8
ESE 0 0.0 48 0.5
SE 0 0.0 47 0.5
SSE 0 0.0 56 0.6
S 0 0.0 46 0.5
SsW 0 0.0 66 0.8
SW 0 0.0 56 0.6
WSW 0 0.0 60 0.7
W 1 0.0 103 1.2
WNW 1 0.0 100 1.1
NW 6 0.1 85 1.0
NNW 4 0.0 72 0.8
12 0.1 1118 12.7

MISSING HOURS:

MEAN WIND SPEED:

DELTA T:

WIND SPEED GROUPS (MPH)

3.6-7.5

SUM PERCENT

139
169
218
208
142

67

93

97
179
220
237
172
319
409
183
129
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2981 34.0

7.6-12.5
SUM PERCENT

112
136
145
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192
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139
269
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2875 32.8
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JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED
BY ATMOSPHERIC STABILITY CLASS

WIND: LEVEL 2
(266-26FT)

12.6-18.5

SUM PERCENT

46
24

9
20
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44
18
36

1306
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14.9

18.6~-24.5

SUM PERCENT

aAUOoesEIIIHEONDW

[
W g -
~SJuaoo

382

OFHRMHOOODO0OO0OO0O0O00O0O0OO0O
e ¢ s o s 5 s 2 8 s s 8 e e ® @

NHRUVHHHHOKKMHOOOO

GE 24.6
SUM PERCENT
1 0.0
2 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
2 0.0
1 0.0
1 0.0
0 0.0
2 0.0
24 0.3
43 0.5
23 0.3
4 0.0
103 1.2

ALL STABILITY CLASSES

SUM PERCENT

378
405
458
438
496
238
201
334
573
582
518
437
984
1434
816
485
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SITE: LIMERICK GENERATING STATION - UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04

0.0-0.5 0.6-3.5
DIRECTION SUM PERCENT SUM PERCENT
N 0 0.0 77 0.9
NNE 0 0.0 72 0.8
NE 0 0.0 86 1.0
ENE 0 0.0 70 0.8
E 0 0.0 74 0.8
ESE 0 0.0 48 0.5
SE 0 0.0 47 0.5
SSE 0 0.0 56 0.6
s 0 0.0 46 0.5
SSW 0 0.0 66 0.8
SW 0 0.0 56 0.6
WSW 0 0.0 60 0.7
W 1 0.0 103 1.2
WNW 1 0.0 100 1.1
NW 6 0.1 85 1.0
NNW 4 0.0 72 0.8
12 0.1 1118 12.7

MISSING HOURS:

MEAN WIND SPEED:

DELTA T:

WIND SPEED GROUPS (MPH)

3.6-7.5

SUM PERCENT

0
]

FPNAWNNUNNHHBOKNN K

Pt AN A I

NMEJOAONUVNOHHEDAMUWOVOM

2981 34.0

7.6-12,5
SUM PERCENT

112
136
145
139
192

72

38
139
269
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2875 32.8

Page 51

JOINT DISTRIBUTION OF WIND DIRECTION AND SPEED
BY ATMOSPHERIC STABILITY CLASS

WIND: LEVEL 2
(266-26FT)

12,6-18.5

SUM PERCENT

46
24
9
20
83
44
18
36
70
72
61
49
203
298
165
108

1306

HHWNOODOOOOODOOOODO

e * ® e & o ° ¢ ® o = @ & e @ o

NORWAIODERNNONKMWWNM

14.9

18.6-24.5
SUM PERCENT
3 0.0
2 0.0
0 0.0
1 0.0
5 0.1
7 0.1
5 0.1
4 0.0
8 0.1
-] 0.1
6 0.1
10 0.1
78 0.9
136 1.5
95 1.1
17 0.2
382 4.4

GE 24,6
SUM PERCENT
1 0.0
2 0.0
0 0.0
0 0.0
0 0.0
0 0.0
0 0.0
2 0.0
1 0.0
1 0.0
0 0.0
2 0.0
24 0.3
43 0.5
23 0.3
4 0.0
103 1.2

DIRECTION VS SPEED ONLY

SUM PERCENT
378 4.3
405 4.6
458 5.2
438 5.0
496 5.7
238 2.7
201 2.3
334 3.8
573 6.5
582 6.6
518 5.9
437 5.0
984 11.2
1434 16.3
816 9.3
485 5.5

8777 100.0




SITE: LIMERICK GENERATING STATION—-UNITS 1 & 2
LICENSEE: EXELON GENERATION COMPANY, LLC

LIMERICK MET DATA 1/04-12/04

LIMERICK GENERATING STATION
DATA RECOVERY SUMMARY

LEVEL 2 - TOWER 1 175' OR TOWER 2 304'

PARAMETER

PRIMARY SPEED GOOD HOURS
BACKUP SPEED GOOD HOURS
BACKUP SPEED HOURS USED
TOTAL AVAILABLE SPEED HOURS

PRIMARY DIRECTION GOOD HOURS
BACKUP DIRECTION GOOD HOURS
BACKUP DIRECTION HOURS USED
TOTAL AVAILABLE DIRECTION HOURS

PRIMARY (266-26') DELTA TEMP HOURS
BACKUP (300-26') DELTA TEMP HOURS
BACKUP DELTA TEMP HOURS USED
TOTAL AVAILABLE DELTA TEMP HOURS

LEVEL 2 JOINT DATA RECOVERY:

COUNT
8259
6156

518
8777

8264
7777
8777
8267
7771

8777

8777

PERCENT

94.02%
70.08%

5$.90%
99.92%

94.08%
88.54%

5.84%
99.92%

94.11%
88.47%

5.81%
99.92%

99.92%
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Limerick Generating Station
Offsite Dose Calculation Manual

PURPOSE:

The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology and
parameters used in the calculation of offsite doses resulting from radioactive gaseous and
liquid effluent, in the calculation of gaseous and liquid effluent monitoring alarm/trip setpoints,
and in the conduct of the Radiological Environmental Monitoring Program.

SCOPE:

The ODCM shall also contain the Radioactive Effluent Controls Programs, the Meteorological
Monitoring Program, the Radiological Environmental Monitoring Program required by Tech.
Spec. Section 6.8.4 and the descriptions of the information that should be included in the
Annual Radiological Environmental Operating and Annual Radioactive Effluent Release
Reports required by Tech Spec. Sections 6.9.1.7 and 6.9.1.8, respectively.
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" Change Matrix

The following details the linkage between the Revision 21 of the ODCM and Revision 22
regarding the renumbering of the various sections. The purpose of this section is to permit a
cross-reference from the old to new revision of the ODCM for procedures and surveillance
tests. Changes to procedures to address the new numbering will occur as the procedures are
revised on their normal revision process cycle.

Revision 21 — Old I Revision 22 - New

: Part |
1.0 Definitions 1.0 Definitions
Table 11-1 Table 1-1
Figure 12.2-1a Figure 1-1
Figure 12.2-1b Figure 1-2
2.0 Bases Bases
— 3.0 Applicability
3.0.1
3.0.2
3.0.3
3.04
4.0 Surveillance Requirement
4.0.1
40.2
403
4.04
3.1 Meteorology 3.3.4 Meteorology
3.1-1 434
Table 13.1-1 Table 3.3-2
Table 13.1-2 Table 4.3-3
Table 13.1-3 —
Figure 13.1-1 Figure 3.3-1
3.2.1 Radioactive Liquid Effluent Monitoring | 3.1.1 Radioactive Liquid Effluent
Instrumentation Monitoring Instrumentation
3.2.1-1 411
Table 13.2-1 _
Table 3.1-1
Table 13.2-2 Table 4.1-1
3.2.2 Concentration in Liquid Effluents 3.2.1.1 Concentration Liquid Effluents
3.2.21 421.1.1
3.2.2-2 421.1.2
Table 13.2-3 Table 4.2-1
3.2.3 Dose due to Liquid Effluents 3.2.1.2 Dose Liquid Effluents
3.2.31 421.2
3.2.4 Liquid Radwaste Treatment System 3.2.1.3 Liquid Radwaste Treatment System
3.2.41 421.31
— 42132
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Revision 21 -~ Old

Revision 22 - New

Part |
3.3.1 Radioactive Gaseous Effluent 3.1.2 Radioactive Gaseous Effluent
Monitoring Instrumentation Monitoring Instrumentation
3.3.1-1 41.2
Table 13.3-1 Table 3.1-2
Table 13.3-2 Table 4.1-2
3.3.2 Site Boundary Dose Rate 3.2.2.1 Dose Rate
3.3.21 42211
3.3.2-2 42212
Table 13.3-3 Table 4.2-2
3.3.3 Dose — Noble Gas 3.2.2.2 Dose — Noble Gas
3.3.3-1 4.2.2.2

3.3.4 Dose — lodine-133, tritium and
radionuclides in particulate forms

14223

3.2.2.3 Dose —lodine-131, lodine-133,
tritium and radionuclides in
particulate forms

3.3.4-1

None 3.2.2.4 Gaseous Radwaste Treatment
System

3.3.5 Ventilation Exhaust Treatment System | 3.2.2.5 Ventilation Exhaust Treatment
System

3.3.5-1 42251

— 42252

3.3.6 Venting or Purging 3.2.2.7 Venting or Purging

3.3.6-1 42271

3.3.6-2 42272

3.3.7 Total Dose 3.2.3 Total Dose

3.3.71 4.2.3.1

3.3.7-2 4232

3.3.8 Dose — Incineration of Radioactive 3.2.2.6 Incineration of Radioactive Waste Qil

Waste QOil 42261

3.3.8-1 4226.2

3.3.8-2

3.4.1 Radiological Environmental Monitoring | 3.3.1 Radiological Environmental Monitoring

Program Program
3.4.1-1 4.3.1

Table 13.4-1 REMP
Table 13.4-2 Reporting Levels
Table 13.4-3 Lower Limit of Detection

Table 3.3-1 REMP
Table 4.3-1 Reporting Levels
Table 4.3-2 Lower Limit of Detection

3.4.2 Land Use Census
3.4.2-1

3.3.2 Land Use Census
4.3.2

3.4.3 Interlaboratory Comparison Program
3.4.3-1

3.3.3 Interlaboratory Comparison Program
433
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Revision 21 — Old I Revision 22 - New
Part |
— 6.0 Administrative Requirements
3.5 Annual Radiological Environmental 6.1 Annual Radiological Environmental
Operating Report Operating Report
3.6 Annual Radioactive Effluent Release 6.2 Annual Radioactive Effluent Release
Report “Report

3.7 Major Changes to Radioactive Waste
Treatment Systems

6.3 Major Changes to Radioactive Waste
Treatment Systems

Part Il

1.4 Liquid Effluent Dose Projection

1.3.2 Liquid Effluent Dose Projection

Appendix A Technical Specification/ODCM
Matrix

Deleted

Appendix B - Radiological Environmental
Monitoring Program — Sample Type,
Location and Analysis

Appendix A - Radiological Environmental
Monitoring Program — Sample Type, Location
and Analysis

‘Appendix C — ODCM Revision Process

Part |, Section 6.4 Changes to the ODCM
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|1.o DEFINITIONS

The following terms are taken from LGS Unit 1/Unit 2 Tech Specs. unless otherwise noted:

1.1

1.2

1.3

1.4

1.5

ACTION

ACTION shall be that part of a specification, which prescribes remedial measures,
required under designated conditions.

CHANNF| CALIBRATION

A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the channel
output such that it responds with the necessary range and accuracy to known
values of the parameter which the channel monitors. The CHANNEL
CALIBRATION shall encompass the entire channel including the sensor and alarm
and/or trip functions, and shall include the CHANNEL FUNCTION TEST. The
CHANNEL CALIBRATION may be performed by any series of sequential,
overlapping or total channel steps such that the entire channel is calibrated.

CHANNFI CGHECK

A CHANNEL CHECK shall be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where possible,
comparison of the channel indication andfor status with other indications and/or
status derived from independent instrument channels measuring the same
parameter. '

CHANNF] FUNCTIONAL TEST
A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channels - the injection of a simulated signal into the channel as close to
the sensor as practicable to verify OPERABILITY including alarm and/or trip
functions and channel failure trips.

b. Bistable channels - the injection of a simulated signal into the sensor to verify
OPERABILITY including alarm and/or trip functions.

The CHANNEL FUNCTIONAL TEST may be performed by any series of sequential,
overlapping or total channel steps such that the entire channel is tested.

CONTINUOUS SAMPLING
Per ASTM Standard (1987) Section Il (Water and Environmental Technology),

Volume 11.03, Article D1356; is defined as "sampling without interruptions
throughout an operation or for a predetermined time." A CONTINUOUS SAMPLE is
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|1.o DEFINITIONS

the opposite of a GRAB SAMPLE. The time period involved to secure (shut-down)
ventilation or re-establish sampling of the release pathway shall meet the intent of
CONTINUOUS SAMPLING. Consistent with industry standards, the time allowance
shall not exceed 8 hours.

1.6 CONTROILED ARFA

CONTROLLED AREA means an area, outside of a restricted area but inside the site
boundary, access to which can be limited by the licensee for any reason.

| 1.7 DOSE EQUIVALENT 1-131

DOSE EQUIVALENT 1-131 shall be that concentration of 1-131, microcuries per
gram, which alone would produce the same thyroid dose as the quantity and
isotopic mixture of 1-131, 1-132, 1-133, 1-134 and 1-135 actually present. The thyroid
dose conversion factors used for this calculation shall be those listed in Table Il of
TID-14844, "Calculation of Distance Factors for Power and Test Reactor Sites."

| 1.8 EREQUENCY NOTATION

The FREQUENCY NOTATION specified for the performance of Surveillance
| Requirements shall correspond to the intervals defined in Table 1-1.

| 1.9 MEMBER(S) QF THE PUBLIC

MEMBER(S) OF THE PUBLIC shall include all persons who are not occupationally
associated with the plant. This category does not include employees of the utility,
its contractors, or vendors. Also excluded from this category are persons who enter
the site to service equipment or to make deliveries. This category does include
persons who use portions of the site for recreational, occupational or other
purposes not associated with the plant.

1.10 OPERABLE - OPERABILITY

A system, subsystem, train, component or device shall be OPERABLE or have
OPERABILITY when it is capable of performing its specified functions(s) and when
all necessary attendant instrumentation, controls, electrical power, cooling or seal
water, lubrication or other auxiliary equipment that are required for the system,
subsystem, train, component or device to perform its function(s) are also capable of
performing their related support function(s).
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1.11

1.12

1.13

1.14

1.16

1.17

| 1.18

| 1.19

OPERATIONAI CONDITION - CONDITION

An OPERATIONAL CONDITION, i.e., CONDITION, shall be any one inclusive
combination of mode switch position and average reactor coolant temperature as
defined in the Technical Specifications.

PURGE - PURGING

PURGE or PURGING shall be the controlled process of discharging air or gas from
a confinement to maintain temperature, pressure, humidity, concentration or other
operating condition, in such a manner that replacement air or gas is required to
purify the confinement.

RATED THERMAL POWER
See current LGS Tech Spec definition.
REPORTABIE FVENT

A REPORTABLE EVENT shall be any of those conditions specified in Section 50.73
of 10 CFR Part 50.

RESTRICTED AREA
The RESTRICTED AREA means an area, access to which is limited by the licensee

for the purpose of protecting individuals against undue risks from exposure to
radiation and radioactive materials (Figure 1-1).

SITE BOUNDARY

The SITE BOUNDARY shall be that line beyond which the land or property is not
owned, leased, or otherwise controlled by the licensee (Figure 1-1).

SQURCFE CHECK

A SOURCE CHECK shall be the qualitative assessment of channel response when
the channel sensor is exposed to a radioactive source.

THERMAI POWER

THERMAL POWER shall be the total reactor core heat transfer rate to the reactor
coolant.
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| 1.20

| 1.21

| 1.22

UNRESTRICTED ARFA

An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY
access to which is not controlled by the licensee for purposes of protection of
individuals from exposure to radiation and radioactive materials, or any area within
the SITE BOUNDARY used for residential quarters or for industrial, commercial,
institutional, and/or recreational purposes.

VENTIL ATION EXHAUST TREATMENT SYSTEM

A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed
and installed to reduce gaseous radioiodine or radioactive material in particulate
form in effluents by passing ventilation or vent exhaust gases through charcoal
absorbers and/or HEPA filters for the purpose of removing iodines or particulates
from the gaseous exhaust stream prior to the release to the environment (such a
system is not considered to have any effect on noble gas effluents). Engineered
Safety Feature (ESF) atmospheric cleanup systems are not considered to be
VENTILATION EXHAUST TREATMENT SYSTEM components.

VENTING

VENTING shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or other
operating condition, in such a manner that replacement air or gas is not provided or
required during VENTING. Vent, used in system names, does not imply a
VENTING process.
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SURVFEILLANCE FREQUENCY NOTATION

NOTATION EREQUENCY
S (Shift) At least once per 12 hours.
D (Daily) At least once per 24 hours.
W (Weekly) At least once per 7 days.
M (Monthly) At least once per 31 days.
Q (Quarterly) At least once per 92 days.
SA (Semi-annual) At least once per 184 days.
A (Annual) At least once per 366 days.
E At least once per 18 months (550 days).
R At least once per 24 months (731 days).
S Prior to each reactor startup.
P Prior to each radioactive release.

N.A. Not applicable
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1.0  DEFINITIONS
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1.0  DEFINITIONS

_EIGURE 1-2
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3/4 CONTROIS AND SURVFI[I | ANCF REQUIREMENTS
3/4.0 APPLICABILITY
CONTROLS
3.0.1 Compliance with the Controls contained in the succeeding controls is required

3.0.2

3.0.3

3.04

during the OPERATIONAL CONDITIONS or other conditions specified therein;
except that upon failure to meet the Control, the associated ACTION
requirements shall be met.

Noncompliance with a Control shall exist when the requirements of the Control
and associated ACTION requirements are not met within the specified time
intervals. If the Control is restored prior to expiration of the specified time
intervals, completion of the ACTION requirements is not required.

When a Control is not met, except as provide in the associated ACTION
requirements, within 1 hour action shall be initiated to place the unit in an

a. At least STARTUP within the next 6 hours
b. At least HOT SHUTDOWN within the following 6 hours, and
C. At least COLD SHUTDOWN within the subsequent 24 hours.

Where corrective measures are completed that permit operation under the
ACTION requirements, the ACTION may be taken in accordance with the
specified time limits as measured from the time of failure to meet the Control.
Exceptions to these requirements are stated in the individual controls.

This control is not applicable in OPERATIONAL CONDITIONS 4 or 5.

When a Limiting Condition for Operation is not met, entry into an
OPERATIONAL CONDITION or other specified condition in the Applicability
shall only be made:

a. When the associated ACTION requirements to be entered permit
continued operation in the OPERATIONAL CONDITION or other specified
condition in the Applicability for an unlimited period of time; or

b. After performance of a risk assessment éddressing inoperable systems
and components, consideration of the results, determination of the
acceptability of entering the OPERATIONAL CONDITION or other
specified condition in the Applicability, and establishment of risk
management actions, if appropriate; exceptions to this Control are stated
in the individual Controls; or

C. When an allowance is stated in the individual value, 'parameter, or other
Control.
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3/4 CONTROLS AND SURVEILL ANCE REQUIRFMENTS
3/4.0 APPLICABILITY
SURVEILLANCE REQUIREMENTS
4.0.1 Surveillance Requirements shall be met during the OPERATIONAL

4.0.2

4.0.3

4.04

CONDITIONS or other specified conditions in the Applicability for individual
Controls, unless otherwise stated in the Surveillance Requirement. Failure to
meet a Surveillance, whether such failure is experienced during the performance
of the Surveillance or between performances of the Surveillance, shall be failure
to meet the Control. Failure to perform a Surveillance within the specified
Surveillance time interval and allowed extension per Surveillance Requirement
4.0.2, shall be failure to meet the Control except as provided in Surveillance
Requirement 4.0.3. Surveillances do not have to be performed on inoperable
equipment or variables outside specified limits.

Each Surveillance Requirement shall be performed within the specified
surveillance time interval with a maximum allowable extension not to exceed
25% of the surveillance interval.

If it is discovered that a Surveillance was not performed within its specified
Surveillance time interval and allowed extension per Surveillance Requirement
4.0.2, then compliance with the requirement to declare the Control not met may
be delayed, from the time of discovery, up to 24 hours or up to the limit of the
specified Surveillance time interval, whichever is greater. This delay period is
permitted to allow performance of the Surveillance. A risk evaluation shall be
performed for any Surveillance delayed greater than 24 hours and the risk
impact shall be managed.

If the Surveillance is not performed within the delay period, the Control must
immediately be declared not met, and the applicable ACTION requirements must
be entered.

When the Surveillance is performed within the delay period and the Surveillance
is not met, the Control must immediately be declared not met, and the applicable
ACTION requirements must be entered.

Entry into an OPERATIONAL CONDITION or other specified condition in the
Applicability of a Control shall only be made when the Control's Surveillance
Requirements have been met within their Surveillance time interval, except as
provided in Surveillance Requirement 4.0.3. When a Control is not met due to
its Surveillance Requirements not having been met, entry into an
OPERATIONAL CONDITION or other specified condition in the Applicability
shall only be made in accordance with Control 3.0.4.
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3/4.1 INSTRUMENTATION

3/4.1.1 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

3.1.1 The radioactive liquid effluent monitoring instrumentation channels shown in
Table 3.1-1 shall be OPERABLE with their alarm/trip setpoints set to ensure that
Control 3.2.1.1 is not exceeded. The alarm/setpoints* of these channels shall be
determined and adjusted in accordance with the methodology and parameters in
| ODCM Part Il, Section 1.2.

APPI ICABH [TY: At all times.
ACTION:

a. With a radioactive liquid effluent monitoring instrumentation channel alarm/trip
setpoint less conservative than required by the above control, immediately
suspend the release of radioactive liquid effluents monitored by the affected
channel, and declare the channel inoperable.

b. With less than the minimum number of radioactive liquid effluent monitoring
| instrumentation channels OPERABLE, take the ACTION shown in Table 3.1-1.
Restore the inoperable instrumentation to OPERABLE status within the time
specified in the ACTION or explain in the next Annual Radioactive Effluent
Release Report why this inoperability was not corrected within the time
specified.

c. The provisions of Controls 3.0.3 and 3.0.4 are not applicable. Report all
deviations in the Annual Radioactive Effluent Release Report.

| 4.1.1 Each radioactive liquid effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION and CHANNEL FUNCTIONAL TEST

| operations at the frequencies shown in Table 4.1-1.

*  Excluding the flow rate measuring devices which are not determined and
adjusted in accordance with the ODCM.
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JABIE31-1
RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
MINIMUM
CHANNELS_
INSTRUMENT OPERABLE ACTION
Gross Radioactivity Monitors Providing Automatic
Termination of Release
a. Liquid Radwaste Effluent Line 1 100
b. A/B RHR Service Water Effluent Line * 1/loop 101
Gross Radioactivity Monitors Not Providing Automatic
Termination of Release
a. Service Water Effluent Line 1 101
Flow Rate Measurement Devices
a. Liquid Radwaste Effluent Line , 1 102
b. Discharge Line 1 102

Termination of the release is accomplished by auto trip of the RHRSW pumps and
remote manual closure of isolation valves.



Action 100 -

Action 101 -

Action 102 -
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TABLE 3 1-1 (Continued)
ACTION STATEMENTS

With less than the Minimum Required Channels operable, effluent releases
may continue for up to 14 days provided that prior to initiating a release:

a. At least two independent samples are analyzed in accordance with
SURVEILLANCE REQUIREMENT 4.2.1.1.1, and

b. At least two technically qualified members of the facility staff
independently verify the release rate calculations and discharge line
valving;

Otherwise, suspend release of radioactive effluents via this pathway.

With less than the Minimum Required Channels operable, effluent releases
via this pathway may continue for up to 30 days provided that, at least once
per 8 hours, grab samples are collected and analyzed for radioactivity by
gamma isotopic analysis (Principal Gamma Emitters, 1-131, and Dissolved/
Entrained Gases) at a Lower Limit of Detection as specified in Table 4.2-1
or gross radioactivity (beta or gamma). Gross Beta is analyzed at an LLD of
at least 1E-7 uCi/ml. Gross Gamma is analyzed at an LLD of at least 5E-7
uCi/ml.

If the A or B RHRSW Process Rad Monitor should become inoperable,
sampling is required at least once every eight (8) hours at a sample point
common with the inoperable A and/or B RHRSW Process Rad Monitor(s). If
a monitor is inoperable but will still continuously sample and annunciate on
high activity, i.e. rad monitor bypass switch placed in "Bypass”, Chemistry
sampling is not required as the continuous monitor sampling complies with
the periodic sampling requirement.

With less than the Minimum Required Channels operable, effluent releases
via this pathway may continue for up to 30 days provided the flow rate is
estimated at least once per 4 hours during actual releases. Pump curves
generated in situ may be used to estimate flow. :
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RADIOACTIVE 11QUID EFFI UENT MONITORING INSTRUMENTATION SURVEI L ANCE REQUIREMENTS

CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL
INSTRUMENT CHECK CHECK CALIBRATION TEST
Gross Radioactivity Monitors Providing Automatic
Termination of Release
a. Liquid Radwaste Effluent Line D* D* R(3) Q1)
b. RHR Service Water System Effluent Line D M R(3) Q(1)
Gross Radioactivity Monitored Not Providing Automatic
Termination of Release
a. Service Water System Effluent Line D M R(3) Q(2) -
Flow Rate Measurement Devices
a. Liquid Radwaste Effluent Line D(4) N.A. R Q
b. Discharge Line D(4) N.A. R Q

Daily when in use
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JTABLE 4 1-1 (Continued)
TABLE NOTATIONS
The CHANNEL FUNCTIONAL TEST shall also demonstrate that automatic isolation of

this pathway and control room alarm annunciation will occur if any of the following
conditions exists:

1. Instrument indicates measured levels above the alarm/trip setpoint.
2. Circuit failure.
3. Instrument indicates a downscale failure.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions exists:

1. Instrument indicates measured levels above the alarm setpoint.
2. Circuit failure.
3. Instrument indicates a downscale failure.

The initial CHANNEL CALIBRATION shall be performed using reference standards
certified by the National Institute of Standards and Technology (NIST) obtained from
suppliers that participate in measurement assurance activities with NIST. These
standards shall permit calibrating the system over its intended range of energy and
measurements range. For subsequent CHANNEL CALIBRATION, sources that have
been related to the initial calibration shall be used.

CHANNEL CHECK shall consist of verifying indication of flow during periods of release.
CHANNEL CHECK shall be made at least once per 24 hours on days on which batch
releases are made. ' .
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3/4.1 INSTRUMENTATION
3/4.1.2 RADIOACTIVE GASEQUS FFFILUENT MONITORING INSTRUMENTATION

3.1.2

The radioactive gaseous effluents monitoring instrumentation channels in Table
3.1-2 shall be OPERABLE with their alarm/trip setpoints set to ensure that the
limits of Control 3.2.2.1.a are not exceeded. The alarm/trip setpoints of the
applicable channels shall be determined in accordance with the methodology
and parameters in ODCM Part II, Section 2.2.

| APPLICABILITY: As shown in Table 3.1-2.

ACTION:

a.

With a radioactive gaseous effluent monitoring instrumentation channel
alarm/trip setpoints less conservative than required by ODCM Part |l, Section
2.2, immediately suspend the release of radioactive gaseous effluents monitored
by the affected channel or declare the channel inoperable.

With less than the minimum number of radioactive gaseous effluent monitoring
instrumentation channels OPERABLE, take the ACTION shown in Table 3.1-2.
Restore the inoperable instrumentation to OPERABLE status within the time
specified in the ACTION or explain in the next Annual Radioactive Effluent
Release Report why this inoperability was not corrected within the time
specified.

The provisions of Controls 3.6.3 and 3.0.4 are not applicable. Report all
deviations in the Annual Radioactive Effluent Release Report.

Each radioactive gaseous effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE
CHECK, CHANNEL CALIBRATION AND CHANNEL FUNCTIONAL TEST
operations at the frequencies shown in Table 4.1-2.
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JABIE 31-2
RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
INSTRUMENT MINIMUM CHANNELS OPERABLE APPLICABILITY ACTION
1. SOUTH STACK EFFLUENT MONITORING SYSTEM
a. Noble Gas Activity Monitor 1 * 111
b, lodine Sampler 1 * 112
c. Particulate Sampler 1 " 112
d. Effluent System Flow Rate Monitor 1 * 113
e. Sampler Flow Rate Monitor 1 * 113
2. NORTH STACK EFFLUENT MONITORING SYSTEM +
a. Noble Gas Activity Monitor 1 * 114
b. lodine Sampler 1 * 112
¢. Particulate Sampler 1 * 112
d. Effluent System Flow Rate Monitor 1 * 113
e. Sampler Fiow Rate Monitor 1 * 113
3. HOT MAINTENANCE SHOP VENTILATION EXHAUST RADIATION MONITOR++
a, lodine Sampler 1 b 115
b. Particulate Sampler 1 b 115
c. Effluent System Flow Rate Monitor 1 bl 113
d. Sampler Flow Rate Monitor 1 kel 113

| TABLE NOTATIONS

+ The (A or B) North Stack Normal Range Radiation Monitors OR the Wide Range Accident Monitor (Low Range) may be used to satisfy
requirements for the North Stack Effluent Monitoring System.

++ Particulate filter and lodine cartridge replacement does not affect the operability of the system,

* At all times.

b During operation of the hot maintenance shop ventilation system.




ACTION 111 -
(SS Noble Gas)

ACTION 112 -
(NS and SS
lodine & Part.)

ACTION 113 -
(Eff. & Smpl.
Flow Rate)

ACTION 114 -
(NS Noble Gas)

ACTION 115 -
(HMS)
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TABLE 3.1-2 (Continued)
TABLE NOTATIONS
ACTION STATEMENTS

With less than the minimum Required Channels

OPERABLE, effluent releases via this pathway may continue for up
to 30 days provided grab samples are taken at least once per 8
hours and these samples are analyzed for radioactivity by gamma
isotopic analysis within 24 hours.

IE monitor readings are available from local computer output,
THEN GRAB SAMPLES ARE NOT REQUIRED. Obtain monitor
readings at least once per 8 hours.

With less than the minimum Required Channels

OPERABLE, effluent releases via this pathway may

continue for up to 30 days provided samples are continuously
collected with auxiliary sampling equipment as required in

Table 4.2-2.

IE the Sample Pump is operable, a particulate and iodine sample
can be obtained;

AND the Minimum Channels Operable requirements are satisfied.

With less than the minimum Required Channels

OPERABLE, effluent releases via NS, SS or HMS

may continue for up to 30 days provided the

flow rate is estimated by adding the nominal flow rates indicated in
P&ID M-26 for each in-service fan. This shall be documented in
the MCR operations Shift Log at least once per 4 hours.

With less than the minimum Required Channels

OPERABLE, effluent releases via this pathway may continue for up
to 30 days provided grab samples are taken at least once per 8
hours and these samples are analyzed for radioactivity by gamma
isotopic analysis within 24 hours. The Mechanical Vacuum Pumps
may not be operated while in this action statement. -

IE monitor readings are available from local computer output,
THEN GRAB SAMPLES ARE NOT REQUIRED. Obtain monitor
readings at least once per 8 hours.

With less than the minimum Required Channels
OPERABLE, then secure Hot Maintenance Shop Ventilation.
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JABIE 41-2
RADIOACTIVE GASEOUS EFFILUENT MONITORING INSTRUMENTATION SURVFEILLANCE REQUIREMENTS

MODES IN WHICH
CHANNEL SOURCE  CHANNEL CHANNEL SURVEILLANCE IS

INSTRUMENT CHECK CHECK CALIBR, FUNCT. TEST REQUIRED
1. SOUTH STACK EFFLUENT MONITORING SYSTEM
a. Noble Gas Activity Monitor D M R(2) Q1) *
b. lodine Sampler W(3) N.A. N.A, N.A. *
c. Particulate Sampler W(3) N.A. N.A. N.A. *
d. Effluent System Flow Rate Monitor D N.A. R Q *
e. Sampler Flow Rate Monitor D N.A. R Q *
2. NORTH STACK EFFLUENT MONITORING SYSTEM #
a. Noble Gas Activity Monitor D M R(2) Q1) *
b. lodine Sampler W(3) N.A. N.A. N.A, *
c. Particulate Sampler W(3) N.A. N.A. N.A. *
d. Effluent System Flow Rate Monitor D N.A. R Q *
e. Sampler Flow Rate Monitor D N.A. R Q *
3. HOT MAINTENANCE SHOP VENTILATION EXHAUST RADIATION MONITOR
a. lodine Sampler wW(3) N.A. N.A. N.A. -
b. Particulate Sampler W(3) N.A. N.A. N.A. bl
c. Effluent System Flow Rate Monitor D N.A. R Q b
d. Sampler Flow Rate Monitor D N.A. R Q *»
| TABIE NOTATIONS
+ The (A or B) Wide Range Accident Monitor (WRAM) surveillance is specified in Technical Specification 3.3.7.5.
* At all times.

b During operation of the hot maintenance shop ventilation exhaust system.
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JABLE 4 1-2 (Continued)
TABLE NOTATIONS

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the following conditions exists:

1. Instruments indicate measured levels above the alarmi/trip setpoint.
2. Circuit failure.

3. Instrument indicates a downscale failure.

4. Instrument controls not set in operate mode.

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Institute of Standards and Testing
(NIST) or using standards that have been obtained from suppliers that participate in
measurement assurance activities with NIST. These standards shall permit calibrating
the system over its intended range of energy and measurement range. For
subsequent CHANNEL CALIBRATION, sources that are traceable to the initial
calibration shall be used.

The iodine cartridges and particulate filters will be changed and analyzed at least
once per 7 days.
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3/4.2 RADIOACTIVE FFFIUENTS
3/4.2.1 LIQUID FFFLUENTS
3/4.2.1.1 CONCENTRATION

3.21.1

The concentration of radioactive material released in liquid effluents to
UNRESTRICTED AREAS (see Figures 1-1 and 1-2) shall be limited to the
concentrations specified in 10 CFR Part 20, Appendix B, Table II, Column 2
(pre-1994) for radionuclides other than dissolved or entrained nobles gases.
For dissolved or entrained noble gases, the concentration shall be limited to
2E-4 microcuries/mi total activity (NUREG 0133, Section 2).

APPLICABILITY: At all times.

ACTION:
| a. With the concentration of radioactive material released in liquid effluents to
UNRESTRICTED AREAS exceeding the above limits, immediately restore the
concentration to within the above limits or terminate the release.
| b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.
SURVEINI ANCE REQUIREMENTS
| 421.1.1 Radioactive liquid wastes shall be sampled and analyzed according to the
sampling and analysis program of Table 4.2-1.
The results of the radioactivity analyses shall be used in accordance with the

methodology and parameters in ODCM Part Il, Section 1.2 to assure that the
concentrations at the point of release are maintained within the limits of Control
3.2.1.1.
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RADIOACTIVE L1QUID WASTE SAMPLING AND ANAI YSIS PROGRAM

Minimum Lower Limit of
Liquid Release Type Sampling Analysis Type of Activity Detection
Frequency Frequency Analysis (LLD)®
(uCi/ml)
A. Batch Waste Release P P Principal Gamma 5E-7
Tanks® Each Batch Each Batch Emitters®
1-131 1E-6
1. Floor or Equip. Drain p M Dissolved and Entrained 1E-5
Sample Tanks One Batch/M Gases (Gamma
Emitters)®
2. Laundry Drain Sample P M H-3 1E-5
Tank Each Batch Composite®
Gross Alpha 1E-7
P Q Sr-89, Sr-90 5E-8
Each Batch Composite®
Fe-55 1E-6
B. Continuous Release® w w Principal Gamma 5E-7
Grab Sample Emitters®
1-131 1E-6
1. RHR Service Water w W Dissolved and Entrained 1E-5
System Effluent Line' Grab Sample Gases (Gamma
Emitters)®
2. Service Water System w M H-3 1E-5
Effluent Line' Grab Sample Composite*
Gross Alpha 1E-7
W Q Sr-89, Sr-90 SE-8
und
Grab Sample Composite Fe-55 1E-6
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JABILF 4 2-1 (Continued)
TABLE NOTATIONS
a. The LLD is defined as the smallest concentration of radioactive material in a sample that

will yield a net count, above system background, that will be detected with 95% probability
with only 5% probability of falsely concluding that a blank observation represents a "real”
signal.

For a measurement system, which may include radiochemical separation:

(2.71 + 4.6603) (AAt2)

LLD (Composite) =
E "V 222E6°Y " [exp (-AAt1)] (1-exp(-AAt2))
(2.71 + 4.66 ge)
LLD (Grab Samples)=
E "V 222E6°Y (exp - AAt)
Where:
2.71 is a statistical term to properly calculate the LLD as the background approaches

zero (see reference 17).

LLD is the a_priori lower limit of detection as defined above ( as microcuries per unit
mass or volume). The LLD for composite samples contains a correction to
account for the decay of radionuclides during the collection time

{(AAtz/ [exp(-AAt))(1-exp(-AAt2))}.

os is the standard deviation of the background counting rate or of the counting rate
of blank sample as appropriate (as counts per minute),

E is the counting efficiency, as counts per disintegration,

\Y) is the sample size, in units of mass or volume,

2.22E6 is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield, when applicable,

A is the radioactive decay constant for the particular radionuclide,

Aty for the plant effluents is the elapsed time between the end of the sample

collection and the start of sample count.

Atz for the plant effluents is the elapsed time between the start and the end of
sample collection.
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JABLE 4 2-1 (Continued)
JABLE NOTATIONS

It should be recognized that the LLD is defined as an a_priori (before the fact) limit
representing the capability of a measurement system and not as an after the fact limit for a
particular measurement.

b.

A batch release is the discharge of liquid wastes of a discrete volume. Prior to
sampling for analyses, each batch shall be isolated, and then thoroughly mixed to
assure representative sampling.

The principal gamma emitters for which the LLD specification applies include the
following radionuclides: Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, Cs-134, Cs-137,
Ce-141 and Ce-144. The dissolved and entrained noble gases (gamma emitters) for
which the LLD specification applies include the following radionuclides: Kr-87, Kr-88,
Xe-133, Xe-133m, Xe-135, Xe-135m, Xe-138. This list does not mean that only these
nuclides are to be considered. Other gamma peaks that are identifiable, together with
those of the above nuclides, shall also be analyzed and reported in the Annual
Radioactive Effluent Release Report pursuant to Control 6.2.

The term "Composite Sample"” means a combination of individual samples obtained at
regular intervals over a time period. Either the volume of each individual sample is
proportional to discharge flow rates, or the sampling interval (for constant volume
samples) is proportional to flow rates over the time period used to produce the
composite.

A continuous release is the discharge of liquid wastes of non-discrete volume, from a
Volume of a system that has an input flow during the continuous release.

Whenever effluent releases are in excess of the monitor's setpoint.
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3/4.2 RADIOACTIVE EFFLUENTS
3/4.21 LIQUID FFFLUENTS

3/4.2.1.2 DOSE
CONTROLS

3.2.1.2 The dose or dose commitment to a MEMBER OF THE PUBLIC from radioactive
materials in liquid effluents released from the site to UNRESTRICTED AREAS
| (See Figure 1-1) shall be limited:

a. During any calendar quarter to less than or equal to 3 mrem to the total
body and to less than or equal to 10 mrem to any organ, and

b. During any calendar year to less than or equal to 6 mrem to the total body
and to less than or equal to 20 mrem to any organ.

APPLICABILITY: At all times.
ACTION:

a. With the calculated dose from the release of radioactive materials in liquid
| effluents exceeding any of the above limits, Initiate an Issue Report that
identifies the cause(s) for exceeding the limit(s) and defines the corrective
actions that have been taken to reduce the releases and the proposed corrective
actions to be taken to assure that subsequent releases will be in compliance
with the above limits. This Issue Report shall also include: (1) the results of the
radiological analyses of the drinking water source, and (2) the radiological
impact on finished drinking water supplies with regard to the requirements of 40
CFR Part 141, Safe Drinking Water Act.*

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILI ANCE REQUIREMENTS

| 4212 Cumulative dose contributions from liquid effluents for the current calendar
quarter and the current calendar year shall be determined at least once per 31
days. _

* The requirements of Action A. (1) and (2) are applicable only if drinking water supply is
taken from the receiving water body within 3 miles of the plant discharge. In the case
of river-sited plants this is 3 miles downstream only.
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3/4.2 RADIOACTIVE EFFLUENTS
3/4.2.1 LIQUID FFFLUENTS
3/4.2.1.3 LIQUID RADWASTE TREATMENT SYSTEM

| 3.2.1.3

The liquid radwaste treatment system shall be IN SERVICE and appropriate
portions of the system shall be used to reduce the radioactive materials in liquid
waste prior to their discharge when the projected doses due to the liquid effluent,
from the site, to UNRESTRICTED AREAS (See Figure 1-1) would exceed 0.12
mrem to the total body or 0.4 mrem to any organ in a 31-day period.

APPI ICABILITY: Atall times.

ACTION:

a.

.

With radioactive liquid waste being discharged without treatment and in excess
of the above limits and any portion of the Liquid Radwaste Treatment System not
in operation initiate an Issue Report that includes the following information:

1. Explanation of what liquid radwaste was being discharged without
treatment, identification of any inoperable equipment or subsystems, and
the reason for the inoperability.

2. Action(s) taken to restore the inoperable equipment to OPERABLE status,
and

3. Summary description of action(s) taken to prevent a recurrence.
The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVFILI ANCE REQUIREMENTS

| 42.1.3.1

| 421.32

Dose due to liquid releases from the site to UNRESTRICTED AREAS shall be
projected at least once per 31 days.

The installed Liquid Radwaste Treatment System shall be considered
OPERABLE by meeting Controls 3.2.1.1 and 3.2.1.2
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3/4.2 RADIOACTIVE FFFLUENTS
3/4.2.2 GASEQUS FFFLUENTS
3/4.2.2.1 DOSE RATE
CONTROLS
3.2.21 The dose rate due to radioactive materials released in gaseous effluents from
the site to areas at or beyond the SITE BOUNDARY (See Figure 1-1) shall be
limited to:
a. For noble gases: less than or equal to 500 mrem/yr to the total body and
less than or equal to 3000 mrem/yr to the skin, and
b. For iodine-131, iodine-133, tritium, and for all radionuclides in particulate

form with half-lives greater than 8 days: less than or equal to 1500
mrem/yr to any organ. (Inhalation pathways only).

APPIICABILITY: Atalltimes.
ACTION:

a. With the dose rate(s) exceeding the above limits, immediately restore the
release rate to within the above limits.

| b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVFEILIANCE REQUIREMENTS

| 4.2.2.1.1 The dose rate due to noble gases in gaseous effluents shall be determined to be
within the above limits.

l 42212 The dose rate due to iodine-131, iodine-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 by obtaining representative samples
and performing analyses in accordance with the sampling and analysis program

| specified in Table 4.2-2.
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RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Minimum Lower Limit of
Gaseous Release Sampling Analysis Type of Activity Detection
Paint Frequency Frequency Analysis (LLD)’
A. North Stack/ Continuous® Q Gross Alpha 1E-11 pCilcc
South Stack Comp. Part.  Sr-89, Sr-90 1E-11 pCilcc
Sample
Mb
Grab Smpl!. M° Noble Gas 1E-4 pCilcc
H-3 1E-6 pCilcc
Continuous® w°
Char. Smpl.  1-131 1E-12 pCilcc
1-133 1E-10 pCilce
Part. Smpl.  Principal Gamma
, Emitters® 1E-11 pCilcc
Continuous® Continuous  Noble Gas 1E-6 pCilce
Noble Gas  Beta or Gamma (Based on Xe-133)
Monitor
l B. Hot Mainten. Continuous® Q Gross Alpha 1E-11 pCilcc
Shop Vent Comp. Part.  Sr-89, Sr-90 1E-11 pCilcc
Exhaust' Sample
Continuous® W
Char. Smpl.  1-131 1E-12 pCilcc
1-133 1E-10 pCilcc
Part. Smpl.  Principal Gamma
Emitters’ 1E-11 pCilcc
C. Auxiliary Boiler  Prior to batch P I-131 1E-6 pCi/ml
release for Each batch  Principal Gamma SE-7 pCi/ml
burn. Emitters®
Q Gross Alpha 1E-7 pCi/ml
Composite Sr-89, Sr-90 SE-8 pCi/ml
Sample H-3 1E-5 pCi/ml
Fe-55 1E-6 pCi/ml
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TABLE NOTATIONS
a. The LLD is defined, as the smallest concentration of radioactive material in a sample

that will yield a net count, above system background, that will be detected with 95%
probability with only 5% probability of falsely concluding that a blank observation
represents a "real” signal. It should be recognized that the LLD is defined as an a.
priori (before the fact) limit representing the capability of a measurement system and
not as an after the fact limit for a particular measurement.

For a particular measurement system, (which may include radiochemical separation):

(2.71 + 4.6605) (AAt2)

LLD (Composite) =
E"V 222E6°Y " [exp (-AAt)](1-exp(-AAt2))
(2.71 + 4.66 on)
LLD (Grab Samples)=
E "V 222E6°Y (exp -AAt1)

Where:

2.71 is a statistical term to properly calculate the LLD as the background approaches
zero (see reference 17),

LLD is the a priori lower limit of detection as defined above (uCi/cc or uCi/ml). The
LLD for composite samples contains a correction to account for the decay of
radionuclides during the collection time {(AAt2)/[exp(-AAt1))(1-exp(-AAt2))},

ot is the standard deviation of the background counting rate or of the counting rate of
blank sample as appropriate (as cpm), shall be based on the actual observed
variance of the background counting rate or of the counting rate of the blank samples
(as appropriate) rather than on an unverified theoretically predicted variance.

E is the counting efficiency, as counts per disintegration,

VvV is the sample size, in units of cc or ml,

2.22E6 is the number of dpm/uCi

Y is the fractional radiochemical yield, when applicable,

A is the radioactive decay constant for the particular radionuclide, and

| Ats for the plant effluents is the elapsed time between the end of the sample
collection and the start of sample count.
| At for the plant effluents is the elapsed time between the start and the end of

sample collection.
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JABLE 4 2-2 (Continued)
TABLE NOTATIONS

Sampling and analyses shall also be performed following shutdown, startup, or a
THERMAL POWER change exceeding 15% of the RATED THERMAL POWER within a
1-hour period. This requirement does not apply if (1) analysis show that the DOSE
EQUIVALENT I-131 concentration in the primary coolant has not increased more than
a factor of 3; and (2) the main condenser offgas pre-treatment radioactivity monitor
shows that effluent activity has not increased more than a factor of 3.

Samples shall be changed at least once per 7 days and analyses shall be completed
within 48 hours after changing, or after removal from sampler. Sampling shall also be
performed at least once per 24 hours for at least 7 days following each shutdown,
startup or THERMAL POWER change exceeding 15% of RATED THERMAL POWER
in 1 hour and analyses completed within 48 hours of changing. When samples
collected for 24 hours are analyzed, the corresponding LLDs may be increased by a
factor of 10. This requirement does not apply if (1) analysis shows that the DOSE
EQUIVALENT 1-131 concentration in the primary coolant has not increased more than
a factor of 3; and (2) the noble gas monitor shows that effluent activity has not
increased more than a factor of 3.

The ratio of the sample flow rate to the sampled stream flow rate shall be known for the
time period covered by each dose or dose rate calculation made in accordance with
" Controls 3.2.2.1, 3.2.2.2, and 3.2.2.3.

The principal gamma emitters for which the LLD specification applies include the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, Xe-135m and Xe-138
for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60, Zn-65, 1-131, Cs-134, Cs-137,
Ce-141 and Ce-144 for particulate emissions. This list does not mean that only these
nuclides are to be considered. Other gamma peaks which are identifiable, together
with the above nuclides, shall also be analyzed and reported in the Annual Radioactive
Effluent Release Report, pursuant to Control 6.2.

Required for the hot maintenance shop ventilation exhaust only during operation of the
hot maintenance shop ventilation exhaust system.
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3/4.2 RADIOACTIVE EFFLUENTS
3/4.2.2 GASEQUS FFFLUENTS
3/4.2.2.2 DOSE - NOBILE GASES
CONTROLS
3.22.2 The air dose due to noble gases released in gaseous effluents, from the site to
areas at and beyond the SITE BOUNDARY (See Figure 1-1) shall be limited to
the following:
a. During any calendar quarter: less than or equal to 10 mrad for gamma
radiation and less than or equal to 20 mrad for beta radiation, and
b. During any calendar year: less than or equal to 20 mrad for gamma

radiation and less than or equal to 40 mrad for beta radiation.
APPLICABILITY: At all times.
ACTION:

a. With the calculated air dose from radioactive noble gases in gaseous effluents
exceeding any of the above limits, initiate an Issue Report that identifies the
cause(s) for exceeding the limit(s) and defines the corrective actions that have
been taken to reduce the releases and the proposed corrective actions to be
taken to assure that subsequent releases will be in compliance with the above
limits.

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEIL I ANCE REQUIREMENTS

4222 Cumulative dose contributions for the current quarter and current calendar year
for noble gases shall be determined in accordance with the methodology and
parameters in the ODCM at least once per 31 days.
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3/4.2 RADIOACTIVE EFFIUENTS

3/4.2.2 GASFOUS EFFLUENTS

3.223 The dose to a MEMBER OF THE PUBLIC from iodine-131, iodine-133, tritium
and all radionuclides in particulate form with half-lives greater than 8 days in
gaseous effluents released from the site to areas at or beyond the

| SITE BOUNDARY (See Figure 1-1) shall be limited to the following:

a. During any calendar quarter: less than or equal to 15 mrem to any organ
and, )
b. During any calendar year: less than or equal to 30 mrem to any organ.

APPIICABILITY: At all times.

ACTION:
a. With the calculated dose from the release of iodine-131, iodine-133, tritium and
all radionuclides in particulate form with half-lives greater than 8 days in
| gaseous effluents exceeding any of the above limits, initiate an Issue Report that
identifies the cause(s) for exceeding the limit and defines the corrective actions
that have been taken to reduce the releases and the proposed corrective actions
to be taken to assure that subsequent releases will be in compliance with the
above limits.
l b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.
SURVEILIANCE REQUIREMENTS
| 4223 Cumulative dose contributions for the current calendar quarter and current

calendar year for iodine-131, iodine-133, tritium and radionuclides in particulate
| form with half-lives greater than 8 days shall be determined in accordance with
the methodology and parameters in the ODCM at least once per 31 days.
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3/4.2 RADIOACTIVE FFFLUENTS

3/4.2.2 GASEQUS FFFLUENTS

3/4.2.2.4 GASEQUS RADWASTE (OFFGAS) TREATMENT SYSTEM
CONTROLS

3224 Section is not applicable. See UFSAR Chapter 11.3.
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3/4.2 RADIOACTIVE FFFLUENTS
3/4.2.2 GASEQOUS FFFIUENTS
3/4.2.2.5 VENTIL ATION EXHAUST TREATMENT SYSTEM

¥

3.225 The VENTILATION EXHAUST TREATMENT SYSTEM shall be OPERABLE
and appropriate portions of the system shall be used to reduce releases of
radioactivity when the projected doses in 31 days due to gaseous effluent
releases, from the site to areas at and beyond the SITE BOUNDARY (See
Figure 1-1) would exceed

a. 0.4 mrad to air from gamma radiation, or
b. 0.8 mrad to air from beta radiation, or
C. 0.6 mrem to any organ of a MEMBER OF THE PUBLIC.

APPLICABILITY: At all times.
ACTION:
a. With gaseous waste being discharged without treatment, and in excess of the

above limits, initiate an Issue Report that includes the following information:

1. Identification of any inoperable equipment or subsystems, and the reason
for the inoperability.

2. Action(s) taken to restore the inoperable equipment to OPERABLE status,
and

3. Summary description of action(s) taken to prevent a recurrence.
b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILIANCE REQUIREMENTS

42251 Doses due to gaseous releases from the site to areas at and beyond the SITE
BOUNDARY shall be projected at least once per 31 days in accordance with the
methodology and parameters in the ODCM, when the Ventilation Exhaust
Treatment System is not being fully utilized.

42252 The installed VENTILATION EXHAUST TREATMENT SYSTEM shall be
considered OPERABLE by meeting Controls 3.2.2.1, and either 3.2.2.2 or 3.2.2.3
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3/4.2 RADIOQACTIVE EFFLUENTS
3/4.2.2 GASEQUS EFFLUENTS
3/4.2.2.6 INCINFRATION OF RADIOACTIVE WASTE OIl

3.2.26

Incineration of radioactive waste oil shall be allowed in accordance with the
requirements of 10CFR20.2004. The exhaust stack of the affected auxiliary
boiler will be a release point for the radioactive effluents. Doses calculated will
be based on the radioactive content of the oil prior to incineration. Dose
calculated shall meet the limits specified in Controls 3.2.2.3 and 3.2.2.5.
Radioactive effluents from this pathway shall be summed with other effluents
from the site and reported to the Commission in the Annual Radioactive Effluent
Release Report.

APPLICABILITY: At all times

ACTION:
a. With the radioactive content of waste oil not determined as
specified in Table 4.2-2, do not incinerate waste oil.
b. With the calculated dose from the incineration of radioactive waste
oil exceeding limits specified in Controls 3.2.2.3 and 3.2.2.5, do not
incinerate waste oil.
C. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.
SURVEILLANCE REQUIREMENTS:
42.26.1 Doses due to gaseous effluent releases at or beyond the SITE BOUNDARY
shall be projected for Each Batch.
42.26.2 The dose rate due to iodine-131, iodine-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 by obtaining representative samples
and performing analyses in accordance with the sampling and analysis program
specified in Table 4.2-2
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3/4.2 RADIOACTIVE EFFILUENTS
3/4.2.2 GASEQUS FFFLUENTS
3/4.2.2.7 MARK1I CONTAINMENT
CONTROLS

3.227 The VENTING or PURGING of the Mark Il containment drywell shall be through
the Standby Gas Treatment System.

| APPLICABILITY: Whenever the drywell is vented or purged.*

ACTION:
a. With the requirements of the above control not satisfied, suspend all VENTING
and PURGING of the drywell.
b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.
SURVEILI ANCE REQUIREMENTS

| 42.2.7.1 The containment drywell shall be determined to be aligned for VENTING or
PURGING through the Standby Gas Treatment System within 4 hours prior to
start of and at least once per 12 hours during VENTING or PURGING of the
containment. |

| 42.27.2 Prior to use of the purge system through the standby gas treatment system
assure that:

a. Both standby gas treatment system trains are OPERABLE whenever the
purge system is in use, and

b. Whenever the purge system is in use during OPERATIONAL CONDITION
1 or 2 or 3, only one of the standby gas treatment system trains shall be
used to prevent damage to both trains should a LOCA occur (LCO 3.6.5.3
ACTION a applies during this configuration).

* Except after Containment is deinerted and purged while the reactor is in OPCON 4 or 5
OR for the one inch/two inch vent valves to the Reactor Enclosure Equipment
Compartment Exhaust Filters when used for containment pressure control and nitrogen
make-up operations.
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3/4.2 RADIOACTIVE FFFLUENTS
3/4.2.3 TOTAL DOSE

CONTROLS

3.2.3

The annual (calendar year) dose or dose commitment to any MEMBER OF THE
PUBLIC, due to releases of radioactivity and radiation, from uranium fuel cycle
sources shall be limited to less than or equal to 25 mrem to the total body or any
organ, except the thyroid, which shall be limited to less than or equal to 75 mrem.

APPLICABILITY: Atall times.

ACTION:

a.

b.

With the calculated doses from the release of radioactive materials in liquid or
gaseous effluents exceeding the limits of Controls 3.2.1.2.a., 3.2.1.2.b., 3.2.2.2.a,,
3.2.2.2.b., 3.2.2.3.a,, or 3.2.2.3.b calculations shall be made including direct
radiation contributions from the reactor units (including outside storage tanks, etc.)
to determine whether the above limits of Control 3.2.3 have been exceeded. If such
is the case, initiate an Issue Report that defines the corrective action to be taken to
reduce subsequent releases to prevent recurrence of exceeding the above limits
and includes the schedule for achieving conformance with the above limits. This
Special Report, as defined in 10 CFR 20.2203, shall include an analysis that
estimates the radiation exposure (dose) to a MEMBER OF THE PUBLIC from the
uranium fuel cycle sources, including all effluent pathways and direct radiation, for
the calendar year that includes the release(s) covered by this report. It shall also
describe levels of radiation and concentration of radioactive material involved, and
the cause of the exposure levels or concentrations. If the estimated dose(s)
exceeds the above limits, and if the release condition resulting in violation of

40 CFR Part 190 has not already been corrected, the Issue Report shall include a
request for a variance in accordance with the provisions of 40 CFR Part 190.
Submittal of the report is considered a timely request, and a variance is granted
until staff action on the request is complete.

The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILIANCE REQUIREMENTS

4.2.3.1

4232

Cumulative dose contributions from liquid and gaseous eﬁluenté shall be determined
in accordance with Surveillance Requirements 4.2.1.2, 4.2.2.2, and 4.2.2.3, and in
accordance with the methodology and parameters in the ODCM.

Cumulative dose contributions from direct radiation from the units (including outside
storage tanks, etc.) shall be determined in accordance with the methodology and
parameters in the ODCM. This requirement is applicable only under conditions set
forth in Action a. of Control 3.2.3.
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3/4.3 RADIOLOGICAL ENVIRONMENTAL MONITORING
3/4.3.1 MONITORING PROGRAM
CONTROLS

3.3.1 The Radiological Environmental Monitoring Program shall be conducted as specified
in Table 3.3-1.

APPLICABIIITY: At all times.
ACTION:

a. With the Radiological Environmental Monitoring Program not being conducted
as specified in Table 3.3-1, prepare and submit to the Commission, in the
Annual Radiological Environmental Operating Report required by Control 6.1, a
description of the reasons for not conducting the program as required and the
plans for preventing a recurrence.

b. With the level of radioactivity as the result of plant effluents in an environmental
sampling medium at a specified location exceeding the reporting levels of
Table 3.3-2 when averaged over any calendar quarter, initiate an Issue Report
that identifies the cause(s) for exceeding the limit(s) and defines the corrective
actions to be taken to reduce radioactive effluents so that the potential annual
dose to a MEMBER OF THE PUBLIC is less than the calendar year limits of
Controls 3.2.1.2, 3.2.2.2, or 3.2.2.3. When more than one of the radionuclides in
Table 3.3-2 are detected in the sampling medium, this report shall be submitted
if:

concentration (1) + concentration (2) +. >1.0
- reporting level (1) reporting level (2)

When radionuclides other than those in Table 3.3-2 are detected and are the
result of plant effluents, an Issue Report shall be initiated if the potential annual
dose* to a MEMBER OF THE PUBLIC is equal to or greater than the calendar
year limits of Controls 3.2.1.2, 3.2.2.2, or 3.2.2.3. An Issue Report is not
required if the measured level of radioactivity was not the result of plant
effluents; however; in such an event, the condition shall be reported and
described in the Annual Radiological Environmental Operating Report required
by Control 6.1.

* The methodology and parameters used to estimate the potential annual dose to
a MEMBER OF THE PUBLIC shall be indicated in this report.
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3/4.3 RADIOI OGICAL ENVIRONMENTAL MONITORING
3/4.3.1 MONITORING PROGRAM

CONTROLS

| ACTION __(Continued)

C.

With milk or fresh leafy vegetable samples unavailable from one or more of the
sample locations required by Table 3.3-1, identify locations for obtaining
replacement samples and add them to the radiological environmental monitoring
program within 30 days. The specific locations from which samples were
unavailable may then be deleted from the monitoring program. Pursuant to
Technical Specification 6.14, submit as a part of or concurrent with the Annual
Radioactive Effluent Release Report, a complete, legible copy of the entire
ODCM, including a revised figure(s) and table for the ODCM reflecting the new
location(s). '

The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVFEILLANCE REQUIREMENTS

4.3.1

The radiological environmental monitoring samples shall be collected pursuant
to Table 3.3-1 from the specific locations given in the table and figure(s) in the
ODCM and shall be analyzed pursuant to the requirements of Table 3.3-1, with
the detection capabilities required by the Table 4.3-1.
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| TABLE 33-1
| RADIOLOGICAL ENVIRONMENTAI MONITORING PROGRAM*
NUMBER OF REPRESENTATIVE
EXPOSURE PATHWAY SAMPLES AND SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE _ SAMPLE LOCATION® COLLECTION EREQ. OF ANALYSIS
| 1. DIRECT RADIATION® 40 routine monitoring stations either Quarterly Gamma dose quarterly.

with two or more dosimeters or with
one instrument for measuring and
recording dose rate continuously
placed as follows:

(1) Aninner ring of stations, one in
each meteorological sector, in
the general area of the SITE
BOUNDARY:

(2) An outer ring of stations, one in
each meteorological sector, in
the 3-9 mile range from the site;

(3) The balance of the stations
placed in special interest areas
such as population centers,
nearby residences, schools and
in 1 or 2 areas to serve as
control stations.

The number, media, frequency, and location of samples may vary from site to site. This table presents an acceptable
minimum program for a site at which each entry is applicable. Local site characteristics must be examined to determine if
pathways not covered by this table may significantly contribute to an individual's dose and should be included in the
sample program.
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TABIE 3 3-1 (Continued)
RADIOI OGICAI ENVIRONMENTAI MONITORING PROGRAM
NUMBER OF REPRESENTATIVE
EXPOSURE PATHWAY SAMPLES AND SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE SAMPLE LOCATION® COLLECTION FREQ. OF ANALYSIS
2. AIRBORNE Samples from 5 locations: Continuous sampler Radioindine canisters:
Radioiodine and 3 samples from close to the 3 operation with sample I-131 analysis weekly
Particulates SITE BOUNDRY locations (in collection weekly, or more
different sectors) of the highest frequently if required by dust
calculated annual average loading. X
ground-level D/Q Gross beta radio activity
analysis following filter
1 sample from the vicinity change:®
community having one of the Gamma isotopic analysisd of
highest calculated annual ground composite (by location) at

level least quarterly

1 sample from a control location,
as for example 15-30 km distant
and in the least prevalent wind
direction.




TABLE 3 3-1 (Continued)

RADIOI OGICAI ENVIRONMENTALI MONITORING PROGRAM
NUMBER OF REPRESENTATIVE

EXPOSURE PATHWAY SAMPLES AND
AND/OR SAMPLE SAMPLE LOCATION®
3. WATERBORNE

a. Surface’ 1 sample upstream
1 sample downstream

b. Ground Samples from 1 or 2 sources only
if likely to be affected®

c. Drinking 1 sample of each on 1 to 3 of the

d. Sediment from
shoreline

SAMPLING AND
COLLECTION FREQ.

nearest water supplies that could

be affected by its discharge.

1 sample from a control location

1 sample from downstream area

with existing or potential
recreational value.
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TYPE AND FREQUENCY
OF ANALYSIS

Composite sample over 1-
month period’.

Quarterly.

Composite sample over 2-
week period' when [-131
analysis is performed;

monthly composite otherwise.

Semiannually.

Gamma isotopic analysis®
monthly. Composite for
tritium analysis quarterly.

Gamma isotopicd and tritium
analysis

I-131 analysis on each
composite when the dose
calculated for the
consumption of the water is
greater than 1 mrem per
year." Composite for gross
beta and gamma isotopic’
analysis monthly. Composite
for tritium analysis quarterly.

Gamma isotopic analysis®
semiannually.




TABLE 3 3-1 (Continued)

RADIO! OGICAI FNVIRONMENTAL MONITORING PROGRAM

NUMBER OF REPRESENTATIVE
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TYPE AND FREQUENCY
OF ANALYSIS

EXPOSURE PATHWAY SAMPLES AND SAMPLING AND
AND/OR SAMPLE SAMPLE LOCATION® COLLECTION FREQ.
4. INGESTION Samples from milking animals in 3  Semimonthly when animals Gamma isotopic® and
locations within 5 km distance are on pasture, monthly at

a. Milk

b. Fish and
Invertebrates

having the highest dose potential.  other times.
If there are none, then 1 sample

from milking animals in each of 3

areas between 5 to 8 km distance

where dose are calculated to be

greater than 1 mrem per year.h

1 sample from milking animals at a

control location (15-30 km distance)

and in the least prevalent wind

direction.

1 sample of each commercially and Sample in season, or
recreationally important species in  semiannually if they are
vicinity of plant discharge area. not seasonal.

1 sample of same species in area
not influenced by plant discharge.

I-131 analysis semimonthly
when animals are on pasture
(April 1 - Oct. 1): monthly at
other times.

Gamma isotopic” analysis on
edible portions.




EXPOSURE PATHWAY
AND/OR SAMPLE
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TJABLE 3.3-1 (Continued)
RADIOLQGICAL ENVIRONMENTAL MONITORING PROGRAM
NUMBER OF REPRESENTATIVE
SAMPLES AND SAMPLING AND TYPE AND FREQUENCY
SAMPLE LOCATION® COLLECTION FREQ. OF ANALYSIS
1 sample of each principal class At time of harvest' Gamma isotopic” and

of food products from any area 1-131 analysis.
that is irrigated by water in which

liquid plant wastes have been

discharged

Gamma isotopicd and 1-131

Samples of 3 different kinds of  Monthly during the growing analysis

broad leaf vegetation grown season
nearest each of 2 different offsite

locations of highest predicted

annual average ground level D/Q

if milk sampling is not performed.

1 sample of each of the similar Monthly during the growing Gamma isotopic" and 1-131
broad leaf vegetation grown 15-  season analysis.

30 km distance in the least

prevalent wind direction if milk

sampling is not performed.




C.
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JABLE 3 3-1 (Continued})
TABLE NOTATIONS

Specific parameters of distance and direction sector from the centerline of the two
reactors and additional description where pertinent, shall be provided for each and
every sample location in Table 3.3-1 in a table and figure(s) in the ODCM. Deviations
are permitted from the required sampling schedule if specimens are unobtainable due
to hazardous conditions, seasonal unavailability, malfunction of automatic sampling
equipment and other legitimate reasons. If specimens are unobtainable due to
sampling equipment malfunction, every effort shall be made to complete corrective
action prior to the end of the next sampling period. All deviations from the sampling
schedule shall be documented in the Annual Radiological Environmental Operating
Report pursuant to Control 6.1. It is recognized that, at times, it may not be possible or
practicable to continue to obtain samples of the media of choice at the most desired
location or time. In these instances suitable alternative media and locations may be
chosen for the particular pathway in question and appropriate substitutions made within
30 days in the radiological environmental monitoring program. Pursuant to Technical
Specification 6.14, submit as a part of or concurrent with the next Annual Radioactive
Effluent Release Report a complete legible copy of the ODCM including a revised
figure(s) and table for the ODCM reflecting the new location(s).

One or more instruments, such as a pressurized ion chamber, for measuring and
recording dose rate continuously may be used in place of, or in addition to, integrating
dosimeters. For the purpose of this table, a thermoluminescent dosimeter (TLD) is
considered to be one phosphor; two or more phosphors in a packet are considered as
two or more dosimeters. Film badges shall not be used as dosimeters for measuring
direct radiation.

Airborne particulate sample filters shall be analyzed for gross beta radioactivity 24
hours or more after sampling to allow for radon and thoron daughter decay. If gross
beta activity in air particulate samples is greater that 10 times the yearly mean of
control samples, gamma isotopic analysis shall be performed on the individual
samples.

Gamma isotopic analysis means the identification and quantification of gamma-emitting
radionuclides that may be attributable to the effluents from the facility.

The "upstream sample" shall be taken at a distance beyond significant influence of the
discharge. The "downstream sample" shall be taken in an area beyond but near the
mixing zone.
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TABLE 3 3-1 (Continued)
JABLE NOTATIONS (Continued)

A composite sample-is one in which the quantity (aliquot) of liquid sampled is
proportional to the quantity of flowing liquid and in which the method of sampling
employed results in a specimen that is representative of the liquid flow. In this program
composite sample aliquots shall be collected at time intervals that are very short (e.g.,
hourly) relative to the compositing period (e.g., monthly) in order to assure obtaining a
representative sample.

Groundwater samples shall be taken when this source is tapped for drinking or
irrigation purposes in areas where the hydraulic gradient or recharge properties are
suitable for contamination.

The dose shall be calculated for the maximum organ and age groub using the
methodology and parameters in the ODCM.

If harvest occurs more than once a year, sampling shall be performed during each
discrete harvest. If harvest occurs continuously, sampling shall be monthly. Attention
shall be paid to including samples of tuberous and root food products.
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TABLF 3 3-2
REPORTING L FVFI S FOR RADIOACTIVITY CONCENTRATIONS IN ENVIRONMENTAI SAMPLES
Reporting | evels
~ AIRBORNE FOOD
WATER PARTICULATE or FISH MILK PRODUCTS
ANALYSIS (pCiN) GASES(pCi/m") (pCilkg, wet) (pCill) (pCilkg, wet)
H-3 20,000*
Mn-54 1,000 30,000
Fe-59 400 10,000
Co-58 1,000 30,000
Co-60 300 10,000
Zn-65 300 20,000
Zr-Nb-95 400***
[-131 2" 0.9 3 100
Cs-134 30 10 1,000 60 1,000
Cs-137 50 20 2,000 70 2,000
Ba-La-140 200*** 300

*  For drinking water samples. This is a 40 CFR Part 141 value. If no drinking pathway exists, a value of 30,000 pCi/l may be used.

*k

*** Total for parent and daughter.

If no drinking water pathway exists, a value of 20 pCi/l may be used
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TABLE 43-1
DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS®®
AIRBORNE FOOD
PARTICULATE or FISH PRODUCTS SEDIMENT
WATER GASES (pCilkg, MILK (pCilkg, (pCilkg,
ANALYSIS (pCill) (pCilm®) wet) (pCill) wet) dry)
Gross Beta 4 0.01
H-3 2,000*
Mn-54 15 130
Fe-59 30 260
Co-58 15 130
Co-60 15 130
Zn-65 30 : 260
Zr-95 30
Nb-95 15
I-131 e 0.07 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 80 180
Ba-140 60 60
La-140 15 15

*  If no drinking water pathway exists, a value of 3000 pCi/l may be used.
** If no drinking water pathway exists, a value of 15 pCi/l may be used.




(a)

(b)

(c)

Where:
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TABLE 4 3-1 (Continued)
TABLE NOTATIONS

This list dose not mean that only these nuclides are to considered. Other peaks that
are identifiable at 95% confidence level, together with those of the above nuclides,
shall also be analyzed and reported in the Annual Radiological Environmental
Operating report pursuant to Control 6.1.

Required detection capabilities for thermoluminescent dosimeters used for
environmental measurements are given in Regulatory Guide 4.13.

The LLD is defined, for purposes of these controls, as the smallest concentration of
radioactive material in a sample that will yield a net count (above system background)
that will be detected with 95% probability with only 5% probability of falsely
concluding that a blank observation represents a "real” signal.

For a particular measurement system (which may include radiochemical separation):

4.66s,

LLD =
EeV e222eY e expt™

LLD is the a priori lower limit of detection as defined above (as picocuries per unit
mass or volume),

sb is the standard deviation of the background counting rate or of the counting rate
of blank sample as appropriate (as counts per minute),

E is the counting efficiency (as counts per disintegration),

\Y is the sample size (in units of mass or volume),

2.22 is the number of disintegrations per minute per picocurie,

Y is the fractional radiochemical yield (when applicéble),

A is the radioactive decay constant for the particular radionuclide, and

At for the environmental samples is the elapsed time between sample collection
(or end of the sample collection period) and time of counting.

Typical values of E, V, Y and At should be used in the calculation
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TABLE 4 3-1 (Continued)

JABLE NOTATIONS (Continued)
It should be recognized that the LLD is defined as an a priori (before the fact) limit
representing the capability of a measurement system and not as an after the fact limit
for a particular measurement. Analyses shall be performed in such a manner that the
stated LLDs will be achieved under routine conditions. Occasionally background
fluctuations, unavoidably small sample sizes, the presence of interfering nuclides, or
other uncontrollable circumstances may render these LLDs unachievable. In such

cases, the contributing factors shall be identified and described in the Annual
Radiological Environmental Operating Report pursuant to Control 6.1.
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3/4.3 RADIOLOGICAI ENVIRONMENTAL MONITORING
3/4.3.2 LAND USE CENSUS
CONTROLS

3.3.2

A land use census shall be conducted and shall identify within a distance of 8

km (5 miles) the location (in each of the 16 meteorological sectors) of the nearest
milk animal, the nearest residence and the nearest garden* of greater than 50 m?
(500 ft?) producing broad leaf vegetation.

APPLICABILITY: At all times.

ACTION:

a.

With a land use census identifying a location(s) that yields a calculation dose or
dose commitment greater than the values currently being calculated in Control
3.2.2.3, identify the new location(s) in the next Annual Radioactive Effluent
Release Report, pursuant to Control 6.2.

With a land use census identifying a location(s) that yields a calculated dose or
dose commitment (via the same exposure pathway) 20% greater than at a
location from which samples are currently being obtained in accordance with
Control 3.2.2.3, add the new location(s) to the radiological environmental
monitoring program within 30 days. The sampling location(s), excluding the
control station location, having the lowest calculated dose or dose
commitment(s) (via the same exposure pathway) may be deleted from this
monitoring program after October 31 of the year in which this land use census
was conducted. Pursuant to Technical Specification 6.14, submit as a part of or
concurrent with in the next Annual Radioactive Effluent Release Report a
complete, legible copy of the entire ODCM including a revised figure(s) and
table(s) for the ODCM reflecting the new location(s).

The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEIL | ANCE REQUIREMENTS

| 432

The land use census shall be conducted during the growing season at least
once per 12 months using that information that will provide the best results, such
as by a door-to-door survey, aerial survey, or by consulting local agriculture
authorities. The results of the land use census are included in the Annual
Radiological Environmental Operating Report pursuant to Control 6.1.

* Broad leaf vegetation sampling of at least 3 different kinds of vegetation may be performed
at the SITE BOUNDARY in each of 2 different direction sectors with the highest predicted
D/Qs in lieu of the garden census. Controls for broad leaf vegetation sampling in

| Table 3.3-1 item 4.c. shall be followed, including analysis of control samples.
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3/4.3 RADIOI OGICA!l ENVIRONMENTAIL MONITORING

3/4.3.3 INTERI ABORATORY COMPARISON PROGRAM

3.3.3 In accordance with LGS Technical Specification 6.8.4.f, analyses shall be
performed on radioactive materials supplied as part of an Interlaboratory
Comparison Program traceable to NIST, that correspond to samples required by
Table 3.3-1.

APPLICABILITY: At all times.
ACTION:

| a. With analyses not being performed as required above, report the corrective
actions taken to prevent a recurrence to the Commission in the Annual
Radiological Environmental Operating Report pursuant to Control 6.1.

b. The provisions of Controls 3.0.3 and 3.0.4 are not applicable.

SURVEILI ANCE REQUIREMENTS

| 433 The Interlaboratory Comparison Program shall be described in the ODCM. A
summary of the results shall be included in the Annual Radiological
| Environmental Operating Report pursuant to Control 6.1
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3/4.3 RADIOLOGICAL ENVIRONMENTAL MONITORING
3/4.3.4 METEQROLOGICAL MONITORING INSTRUMENTATION
CONTROLS
3.34 The meteorological monitoring instrumentation channels shown in Table 3.3-3
shall be OPERABLE .
APPLICABILITY: At all times.
ACTION:
a. With less than the minimum required instrumentation channels OPERABLE for

more than 7 days, initiate an Issue Report outlining the 