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Summary and Conclusions

This report on the Radiological Environmental Monitoring Program conducted for the Limenck
Generating Station by PECO Energy covers the period 1 January 1994 through 31 December
1994. During that time period, 2677 analyses were performed on 2321 samples.

Surface and drinking (potable) water samples were analyzed for concentrations of gross beta
(soluble and insoluble fractions), tritium, and gamma emitung nuclides. No fission or acuvaton
products were found. Gruss beta and tritium activities detected were consistent with those
observed in other years

Fish (predator and bottom feeder) and sediment samples were analyzed for concentrauons of
gamma emitting nuclides. No activaton or fission products were detected in fish samples
Sediment samples collected below the discharge had Cs-137 concentrations consistent with levels
observed in the preoperational years Statistically significant activity for the activation product
Mn-54 was found at downstream location 16C4 (Vincent Dam) during the November collection
This activity was attributable to LGS operations. The calc ulated dose to a teenager’s skin from
the sediment pathway was 1.63 E-03 mrem/yr which represents 0.01% of the allowable fraction
of 10 CFR 50, Appendix I limuts

Air particulate samples were analyzed for concentrations of gross beta and gamma ermutung
nuclides. Cosmogenic Be-7 and naturally occurnng K-40 were observed at levels consistent
with those observed in other years. No fission or activation products were detected.

High sensitivity I-131 analyses were performed on weekly air samples All results were less than
the minimum detectable activity.

Cow and goat milk samples were analyzed for concentrations of 1-131 and gamma emitung
nuclides. All 1-131 results detected were below the minimurm detectable activity. Concentrations
of K-40 were consistent with those observed in other years. Of the 20 samples analyzed by
gamma spectroscopy, only three samples contained trace actuiviues of Cs-137. The actuvity was
not attributable to LGS operations. The fission product Nb-95 was detected at slightly above the
minimum detectable activity level and was atributed to statistical variations. No other fission
or activation products were found.

Environmental gamma radiation measurements were made monthly and quarterly using
thermoluminescent dosimeters. Levels detected were consistent with those observed in other
years

In assessing all the data gathered for this report and comparing these results with preoperational
data. it was evident that, the operation of LGS had no adverse impact on the environment




i1 Introduction

Station (LGS). consisting of two 1055 MWe boiling water reactors

The Limerick Generating
owned and operated by PECO Energy (PECO). is located adjacent to the Schuylkill River in
22 December 1984. Unit No.

Montgomery County, Pennsylvania. Unit No. 1 went critical on 22
2 went critical on 11 August 1989. The site is located in Piedmont countryside, transversed by

taries which feed into the Schuylkill River. On the
0 to 300 feet mean sea level (MSL). On
the western site boundary

numerous valleys containing small tribu
eastern river bank elevation rises from approximately 11
the west~n river bank elevation rises to approximately 50 feet MSL to

A Radiological Environmental Monitoring Program (REMP) for LGS was initiated in 1271

Review of the 1971 through 1977 REMP data resulted in the modification of the program 0
comply with changes in the Environmental Report Operating License Stage (EROL) and the
Branch Technical Position Paper (Rev. 1, 1979). The preoperational period for most media
covers the periods | January 1982 through 21 December 1984 and was summarized in a separate
report. This report covers those analyses performed by Teledyne Brown Enginesring (TB) and
Public Service Electric and Gas Company (PSE&G) on samples collected dwng the period 1
January 1994 through 31 December 1994.

A Objectives of the REMP

The objectives of the REMP are to:

] Provide .ata on measurable levels of radiatuon and radioactive materials in
the site environs.

Evaluate the relationship between quantities of radioactive material released
from the plant and resultant radiation doses t0 individuals from principal

pathways of exposure

2

B Implementation of the Objecuves
The implementation of the objectives 1§ accomplished by
1 Identifying significant exp« »ure pathways
2 Establishing baseline radiological data of media within those pathways

3 Continuously monitoring those media before and during Station operation
tc assess Station effects (if any) on man and the environment




L Program Description

A.

Sample Collection

Samples for the LGS REMP were collected for PECO Energy by Normandeau
Associates, RMC Environmental Services Division (RMC). This section describes
the collecticn methods used by RMC to obtain environmental samples for the LGS
REMP in 1994. Sample locations and descriptions can be found in Tables B-1 and
B-2, and Figures B-1 through B-3, Appendix B.

Aguatic Environment

The aguatic environment was examined by analyzing samples of surface water,
drinking water, fish, and sediment. Two gallon water samples were collected
monthly from continuous samplers located at three surface water locations (10F2,
13B1, and 24S1) and four drinking water locations (13H2, 15F4, 15F7, and 28F3)
One additional drinking water location (16C2) was sampled by compositing wuekly
grab samples into a monthly sample from January through August. Commencing
with the September sampling a battery operated compoesite sampler was utilized.
Control locations were 10F2, 2451, and 28F3. All samples were collected in new
unused plastic bottles, which were rinsed at least twice with source water prior to
collection. Fish samples comprising the flesh of two groups, catfish/bullhead
(bottom feeder) and sunfish (predator), were collected semiannvally 1t three
locations: 16CS and 2081 (indicator) and 29C1 (control). Sediment samples
composed of recently deposited substrate were collected at three locations
semiannually: 16B2 and 16C4 (indicator) and 33A2 (control).

Atmospheric Environment

The atmospheric environment was examined by analyzing sampies of air
particulate, airborne iodine, and milk. Air particulate were collected and analyzed
weekly at seventeen locations (2B1, 6C1, 9C1, 1083, 1181, 13C1, 13H4, 1451,
15D1. 1781, 20D1, 22G1, 26B1, 29B1, 31D1. 3452, and 35B1). Control locations
were 13H4 and 22G1. Airborne iodine samples were collected and analyzed
weekly from five locations, (1083, 1181, 13Cl, 13H4, and 14S1). A sixth location
(22G1) was added to the Program during the second quarter. Control locations
were 13H4 and 22G1. Air particulate and airborne iodine samples were obtained
using a vacuum sampler, glass fiber and charcoal filters, respectively. The filters
were replaced weekly and sent to the laboratory for analysis. The vacuum
samplers were run continuously at approximately 1 cubic foot per minute.

Milk samples were collected biweekly at five locations (10B1, 19B1, 18C1, 21B1,
and 22F1) during April through November, and monthly during December through
March and quarterly at four locations (36E1, 9G1, 22C1, and 25C1). Locations
9G1 and 22F1 were controls. All samples were collected in new unused two
gallon plastic bot.les from the bulk tank at each location, refrigerated, and shipped
promptly to the laboratory. No preservative was added.

..



Direct radiation measurements were made using thermoluminescent dosimeters
(TLD) consisting of calcium sulfate (CaSO,) doped with dysprosium (Dy). The
TLD locations were placed on and around the LGS site using a "three nng
concept” consisting of:

A site boundary ring consisting of sixteen locations (3682, 381, 581, 781,
1083, 1181, 1481, 1682, 1881, 2181, 2382, 2581, 2653, 2951, 3281 and
3452) near and within the site perimeter representing fencepost doses (i.e., at
locations where the doses will be potentially greater than maximum annual
off-site doses) from LGS release. A middie ring consisting of twenty-seven
locations (2B1, 2E1, 4E1, 6C1, 7E1, 9C1, 10El, 10F3, 13C1, 13E1, 15D1,
16F1, 17B1, 19D1, 20D1, 20F1. 24D1, 25D1, 26B1, 28D2, 29B1, 29E1, 31D1,
31D2, 34E1, 35B1 and 35F1) extending to approximately 5 miles from the site
designed to measure possible exposures 1o close-in population. And an outcr
ring consisting of five locations (5H1, 13H4, 18G1, 22G1 and 32G1) extending
from approximately 12 w0 30 miles from the site and considered to be
unaffected by LGS releases.

The specific TLD locations were determined by the following criteria:
1. The presence of relatively dense population;

2. Site meteorological data taking into account distance and elevation for each
of the 16-22 1/2 degree sectors around the site, where estimated annual dose
from LGS, if any, would be most significant;

5 On hills free from local obstructions and within sight of the vents (where
practical);

4. And near the closest dwelling to the vents in the prevailing downwind
direction.

Two TLDs - each comprised of four thermoluminescent phosphors enclosed in
plastic - were placed at each location in a PVC conduit located approximately
three feet above ground level. One TLD was exchanged monthly and the other
quarterly and sent to the iaboratory for analysis.

Sample Analysis

In order to achieve the stated objectives, the current program includes the
following analyses:

1. Concentrations of beta emitters in surface and drin¥ing (potable) water, and
air particulates.

2 Concentrations of gamma emitters in surface and drinking (potable) water,
air particulates, milk, fish, and sediment.



3. Concentrations of tritium in surface and drinking (potable) water.
4. Concent:ations of 1-131 in air and milk.

5. Ambient gamma radiation levels at various site environs.

Data Interpretation

The radiological and direct radiation data collected prior to LGS becoming
operational was used as a baseline with which this operational data will be
compared. For the purpose of this report, LGS was considered operational at
initial criticality. In addition data will be compared to previous years’ operational
data for consistency and trending. Several factors are important in the
interpretation of the data. These factors are discussed here to avoid undue
repetition in the discussion of the results.

| Lower Limit of Detect

The lower limit of detection (LLD) was defined as the smallest
concentration of radioactive material in a sample that would yield a net
count (above background) that would be detected with only a 5% probability
of falsely concluding that a blank observation represents a "real” signal.
The LLD was intended as a before the fact estimate of a system (including
instrumentation, procedure and sample type) and not as an after the fact
criteria for the presence of activity. All analyses were designed to achieve
the required LGS detection capabilities for environmental sample analysis.

2. Net Activity Calculation and Reporting of Results

Net activity for a sample was calculated by subtracting background activity
from the sample activity. Since the REMP measures extremely small
changes in radioactivity in the environment, background variations will
result in sample activicy being lower than the background « ivity effecting
a negative number. For a more detailed descriptic the results
calculation, see Appendix E.

Teledyne Brown Engineering (TB) reported all analysis results except
gamma spec results as Activity % 2 Sigma. Public Service Electric & Gas
(PSE&G) reported all analysis results except gamma spec as Activity £ 1.96
Sigma.

TB reported all gamma spec results as Activity + 2 Sigma using two
conventions (statistically significant and statistically non-significant activity).
A Statistically Significant Activity is calculated activity that is greater than
the individual sample's Minimum Detectable Activity and therefore most
likely a "true positive result”. A Statistically Non-significant Activity is
calculated activity that is below the individual sample’s Minimum

. 5.



Detectable Activity and therefore most likely not a “true positive result”.
Statistically Non-significant Activity includes calculated "negative activity”.

PSE&G reported gamma spec and iodine-131 analyses as Activity * 1.96

. ma counting statistic wien the activity was greaier than or equal to the
1.96 sigma. When an activity was less than the 1.96 sigma, the result was
reported as "< the 1.96 sigma value". PSE&G refers to the 1.96 sigma
value as the individual sample MDA. For specific equations please see
Appendix E.

Data reported in this report were generated using the convention of rounding
the result to the same number of significant places as the first significant
digit in the error term (i.c., 362 + 1.23 rounds to 4 % 1; 10.93 £ 0.96
rounds to 10.9  1.0; -0.01 £ 0.1 rounds to0 0.0 £ 0.1). Results for each type
of sample were grouped according to the analyses performed. For gamma
analyses, at least those nuclides required for each sampie media and nuclides
which had a significant positive occurrence were reported. Means and
standard deviations of these results were calculated. These standard
deviations represent the variability of measured results for different samples
rather than single analysis uncertainty. For these calculations, all results
reporwdas<MDAwereconsideredwbeumeMDA.

D. Program Exceptions

For 1994 the LGS REMP had a sample recovery rate of betier than 99%. The
exceptions to this program are listed below:

1

Air particulate filters were not available from location 2B1 from week #7
and 26B1 from week #6 due to sample collection errors.

Air particulate samples were not collected from location 15D1 (week #32),
3452 (week #27), 29B1 (week #20) due to electrical problems.

Air particulate and air iodine samples were not collected from loc ation 1083
from week #30 due to electrical problems.

Air particulate sample was not collected from location 17B1 from week #39
due to a pump failure.

The specific dates for the above weeks may be found in Table C-IX.1, Appendix

c

3

Surface water samples collected at location 24S1 (LGS Intake) were
composites of weekly grabs during the weeks of 1/18/94, 1/24/94, 5/24/94,
7/8/94, 8/23/94, 8/30/94, 9/1/94, 9/20/94, 10/18/94, 11/8/94, 11/14/94
11/28/94 and 12/28/94 due to equipment problems.



6. Surface water samples collected at location 13BI (Vincent Dam) were
composites of weekly grabs during the weeks of 1/10/94, 3/23/94, 3/28/94,
4/4/94, 4/11/94, 5/13/94, 5/17/94, 7/20/94, 12/19/94 and 12/28/94 due to
equipment problems.

7. Surface water samples collected at location 10F2 (Perkiomen Pumping
Station) were composites of weekly grabs during the weeks of 4/20/94,
4/25/94, 5/17/94, 5/24/94, 5/31/94 and 6/6/94 due to equipment problems.

&  Drinking water samples collected at location 13H2 (Belmont Water Works)
were composites of weekly grabs during the weeks of 4/25/94, 5/2/94,
5/13/94 and 5/17/94 due 1o equipment problems.

9.  Drinking water samples collected at location 15F4 (Philadelphia Suburban)
were composites of weekly grabs during the week of 4/4/94 due to

equipment problems.

10. Drinking water samples collected at location 15F7 (Phoenixville) were
composites of weekly grabs during the week of 6/14/94 due to equipment
problems.

11.  The July TLD from location 20D1 was lost in transit to the laboratory.

Each program exception was reviewed to understand the causes of the program
exception. Sampling and maintenance €ITors were reviewed with the personnel
involved to prevent recurrence. Occasional equipment breakdowns and power
outages were unavoidable. The numerous equipment problems noted for surface
water locations 24S1 and 13B1 were discussed with the sample collection
contractor. The major cause of pump failure has been silt build up and a
subsequent loss of prime and then pump burn out. Maintenance inspections at
these two locations will be increased to at least twice per week. The overall
sample recovery rate indicates that the appropriate procedures and equipment are
in place to assure reliable program implementation.

1994 Program Changes

A battery operated composite water sampler was installed at location 16C2
(Citizens Utilities) in September. The sampier will be removed when temperatures
cause the sampler to freeze. At that time weekly grab samples will be collected
for the monthly composite.

Air iodine analyses and quarterly air particulate compositing for gamma
spectroscopy analysis was added to location 22G1.
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Results and Discussion

A.

Agquatic Environment

L.

Surface Water

Samples were taken from a continuous sampler at three locations (10F2,
13B1, and 2451) on a monthly schedule. Of these locations, only 13Bl
could be affected by Station discharges. The following analyses were
performed.

Gross Beta

Samples from all locations were analyzed for concentrations of gross beta
in the insoluble and soluble fractions (Tables C-1.1 and C-1.2, Appendix C).
Detectable activity was observed in the insoluble and soluble fractions of the
surface water samples, ranging from -0.2t0 6 pCi/l for the insoluble fraction
and from 2.7 1o 10 pCi/l for the soluble fraction. Similar activity levels
were observed between indicator and control locations for the insoluble and
soluble fractions. the values found were consistent with those found in
previous years (Figures C-1 and C-2, Appendix C).

Triti

Monthly samples from all locations were composited quarterly and analyzed
for tritium activity (Table C-1.3, Appendix C). Tritium activity ranged from
-20 to 130 pCil.

Gamma Spectrometry

Samples from all locations were analyzed for gamma emitting nuclides
(Table C-14, Appendix C). Statistically significant activity for naturally
occurring K-40 was found in 12 of 36 samples. Potassium-40 results ranged
from -70 to 61 pCi/l. Statistically significant activity for Ra-226 and Th-
228 was found in only one sample. No statistically significant fission or
activation products were found.

Drinking (Potable) W

Monthly samples were collected from continuous water samplers at four
locations (13H2, 15F4, 15F7, and 28F3). One additional drinking water
location (16C2) was sampled by compositing weekly grab samples into a
monthly sample from January through .\ugust. Commencing with the
September sampling a battery operated composite sampler was utilized.
Four locations (13H2, 15F4, 15F7, and 16C2) could be affected by Station
discharges. The following analyses were performed:



Gross Beta

Samples from all locations were analyzed for concentrations of gross beta
in the insoluble and soluble fractions (Tables C-IL.1 and C-11.2, Appendix
C). The values ranged from -0.3 to 4.4 pCi/l for the insoluble fraction and
from 2.0 to 9 pCiAl for the soluble fraction. Concentrations detected in both
fractions were consistent with those observed in previous years (Figures C-3
and C-4, Appendix C).

Trit

Monthly samples from all locations were composited quarterly and analyzed
for tritium activity (Table C-I1.3, Appendix C). Tritium activity ranged
from -20 to 160 pCi/l. Similar activity levels were observed at all locations.

Gamma Spectrometry

Samples from all locations were analyzed for gamma emitting nuclides
(Table C-11.4, Appendix C). Statistically significant activity for naturally
occurring K-40 was found in 13 of 60 samples. Potassium-40 results ranged
from -35 to 56 pCil. No statistically significant fission or activation
products were found.

Eish

Fish samples comprised of catfish/bullhead (bottom feeder) and
redbreast/pumpkinseed (predator) were collected at three locations (16C5,
2081 and 29C1) semiannually. Two locations (16C5 and 20S1) could be
affected by Station discharges. The following analysis was performed:

Gamma Spectrometry

The edible portion of fish samples from all three locations was analyzed for
gamma emitting nuclides (Table C-TIL1, Appendix C). With the exception
of naturally occurring K-40, no statistically significant fission or activation
products were found. Historical levels of Cs-137 are shown in Figure C-5,
Appendix C.

Sediment

Aquatic sediment samples were collected at three locations (16B2, 16C4 and
33A2) semiannually. Of these locations, two (16B2 and 16C4) could be
affected by Station discharge. The following analysis was performed:

Gamma Spectrometry

Sediment samples from all three locations were analyzed for gamma
emitting nuclides (Table C-IV.1, Appendix C). Nuclides detected were

<P



rosmogenic Be-7; naturally occurring K-40, Ra-226 and Th-228; activation
products Mn-54; and fission product Cs-137. The nuclides Th-228 and
"a-226 commonly occur in sediment from daughter decay of natural
uranium.

Concectations of the fission product Cs-137 were found in sediment
samples from both indicator locations. Location 16B2 had the highest
average concentration of 290 pCikg dry. The activity detected was
consistent with those observed in the preoperational years (Figure C-6,
Appendix C).

Statistically significant activity for the activation product Mn-54 was found
at location 16C4 (Vincent Dam) during the November collection. The
activity ranged from 10 to 50 pCi/kg (dry).

The calculated dose from this pathway to a teenager’s skin was 1.63 E-03
mrem/yr. This value is based upon the assumption the maximum
concentration Mn-54 at the downstream locations was present the entire
year. This dose represents 0.01% of the allowable fraction of 10 CFR 50,
Appendix I limits.

B.  Atmospheric Environment
I Airbome
a. Air Particulates

Continuous air particulate samples were collected from seventeen
locations on & weekly basis. The seventeen locations were separated
into three groups: Group I represents locations within the LGS site
boundary (1083, 1151, 1451 and 3452), Group I represents locations
near the LGS site (2B1, 6C1, 9C1, 13C1, 15D1, 17B1, 20D1, 26B1,
29B1, 31D1, 35B1), and Group III represents control locations at remote
distances from LGS (13H4 and 22G1). The following analyses were
performed:

Gross Beta

Weekly samples were analyzed for concentrations of beta emitters
(Table C-V.1, Appendix C).

Detectable gross beta activity was observed at all locations. Comparison
of results among the three groups aid in determining the effects, if any,
resulting from the operation of LGS. The results from the On-Site
locations (Group I) ranged from 7 to 34 E-3 pCi/m’ with a mean of 17
E-3 pCi/m’. The results from the Intermediate Distance locations
(Group 1) ranged from 6 to 34 E-3 pCi/m’ with a mean of 17 E-3

-« 10 -



pCi/m’. The results from the Distant locations (Group ITI) ranged from
7 1o 35 E-3 pCi/m® with a mean of 18 E-3 pCUm’. Comparison of the
weekly mean values indicate no notable differences among the three
groups (Figure C-7, Appendix C). Comparison of the 1994 air
particulate data with previous years data suggest no effects from the
operation of LGS (Figure C-8, Appendix C).

Gamma Spectrometry

Weekly samples from six locations (1083, 1181, 1451, 13C1, 13H4, and
22G1) were composited and analyzed quarterly for gamma-emitting
nuclides (Table C-V.2, Appendix C). Naturaily occurring Be-7 due to
cosmic ray activity was detected in all samples. These values ranged
from 60 to 96 E-3 pCi/m’. Potssium-40, also naturally occurring, was
detected in statistically significantly quantities in 10 of 20 samples.
Activity for K-40 ranged from -5 to 37 E-3 pCi/m’. No statistically
significant fission or activation products were found.

b. Airborne Jodine

Continuous air samples were collected from six (1083, 1i§1, 1451,
13C1, 13H4, and 22G1) locations and analyzed weekly for I-131 (Table
C-VL1, Appendix C). No statistically significant I-131 activity was
found.

Terrestrial
a. Milk

Samples were taken from five locations (10B1, 18C1, 19B1, 21B1 and
22F1) biweekly April through November and monthly December
through March. Samples from four additional locations (9G1, 22C1,
25C1 and 36E1) were taken quarterly. The following analyses were
performed:

lodine-131

All milk samples from all locations were analyzed for concentrations of
1-131 (Table C-VIL1, Appendix C). Values ranged from -.17 to .06
pCi/l. All results were below the minimum detectable activity.

Gamma Spectrometry

Each milk sample from locations 10B1, 18C1, 19B1, 21B1 and 22F1
were analyzed for concentrations of gamma emitting nuclides (Table
C-VIL.2, Appendix C).

]



Statistically significant K-40 activity was found in all samples. The
values ranged from 1100 to 1800 pCi/l.

Statistically significant activity for Cs-137 was found in 3 of 102
samples. Activity for Cs-137 ranged from -2 to 5 pCi/l. Cesium-137
levels have decreased since the Chernobyl accident in 1986.

Ambient Gamma Radiation

Ambient gamma radiation levels were measured utilizing CaSO,:Dy
thermoluminescent dosimeters. Forty-eight TLD locations were established around
the site in a three ring concept for comparison purposes: an “inner ring" of sixteen
locations around the site boundary; a “middle ring” of twenty-seven locations
within a ten mile radius of the site; and an "outer ring" of five locations at
distances outside the ten mile radius of the site. Results of TLD measurements are
listed in Tables C-VIIL.1 to C-VIIL4, Appendix C.

Most of the TLD measurements were below 10 mrad/std. month, with a range of
16 to 10.5 mR/std. month for the monthly TLDs and from 3.6 to 8.0 mR/std.
month for the quarterly TLDs. Levels measured were consistent with those
observed in previous years (Figure C-9, Appendix C).
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Units 1 and 2, 1 January through 31 December 1988, Philadelphia Electric
Company, analyses by Teledyne Isotopes.

Radiological Environmental Operating Report No. 6, Limerick Generating Station
Units 1 and 2, 1 January through 31 December 1989, Philadelphia Electric
Company, analyses by Teledyne Isotopes.

Radiological Environmental Operating Report No. 7, Limerick Generating Station
Units 1 and 2, 1 January through 31 December 1990, Philadelphia Electric
Company, analyses by Teledyne Isotopes.

Radiological Environmental Operating Report No. 8, Limerick Generating Station
Units 1 and 2, 1 January through 31 December 1991, Philadelphia Electric
Company, analyses by Teledyne Isotopes.

Radiological Environmental Operating Report No. 9, Limerick Generating Station
Units 1 and 2, 1 January through 31 December 1992, Philadelphia Electric
Company, analyses by Teledyne lIsotopes.

Radiological Environmental Operating Report No. 10, Limerick Generating Station

Units 1 and 2, 1 January through 31 December 1993, PECO Energy Company,
analyses by Teledyne Isotopes.

« 18 -



APPENDIX A

RADIOLOGICAL ENVIRONMENTAL MONITORING
REPORT SUMMARY



APPENDIX A
PADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: LIMERICK GENERATING STATION DOCKET NO.: 50-352 & 50-353

LOCATION OF FACILITY: MONTGOMERY COUNTY, PA REPORTING PERIOD: 1994
INDICATOR CONTROL LOCATION WITH HIGHEST
PEQUIRED LOCATIONS ANNUAL MEAN
MED UM OR TYPE OF NUMBER OF LOWER LIMIT MEAN MEAN STATION #
PATHWAY SAMPLED ANALYSES ANALYSES OF DETECTION (F) (F) NAME
(UNIT OF MEASUREMENT) PERFORMED DISTANCE & DIRECTION

SURFACE WATER 1.3 0.5 1.9 1381  (INDICATOR)
(PCI/LITER) INSOLUBLE (12/12) (24724) (12/12) VINCENT DAM

(0.2/6.0) (-0.271.6) (0.276.0) 1.75 MILES SE OF SITE

GROSS BETA 36 “ 6.3 5.6 5.9 10F2  (CONTROL) 0

SCLUBLE (12/12) (26/26) 12/12) PERKIOMEN PUMPING STATION
2.776.0) 2.7/70.0) (2.7710.0) 7.25 MILES E OF SITE

TRITIUM 12 2000 50 50 50 26481 (CONTROL) 0
(4/76) (8/8) 476) LGS INTAKE
(-10/130) (-207120) (-29/120) 0.20 MILES SW OF SITE

GAMMA 36

K-40 N/A =1 -2 9 10F2  (CONTROL) 0
2y (24724) (1RA12) PERKIOMEN PUMPING STATION
(-40/26) (-70761) (-11761) 7.25 MILES E OF SITE

MN-54 15 0.1 0.1 0.1 1381  (INDICATOR) 0
\12/12) (26/26) (12/12) VINCENT DAM
(-0.170.6) (-1.0/0.7) -0.1/0.6) 1.75 MILES SE OF SITE

co-58 15 -0.1 0.0 0.0 10F2  (CONTROL) 0
(12/12) (24726) (12/12) PERKIOMEN PUMPING STATION
(-0.570.2) (-0.470.%) (-0.3/0.5) 7.25 MILES E OF SITE

FE-59 30 -0.2 0.2 0.3 10F2  (COMTROL) 0
(12712) (26/26) (12712) PERK [OMEN PUMPING STATION
(-1.270.3) -1.0/1.2) -1.0/1.0) 7.25 MILES € OF SITE

c0-60 15 0.2 0.2 0.2 1381 (INDICATOR) 0
(1212} (26/26) (12/12) VINCENT DAM
(-0.170.8) (-0.3/0.6) (-0.1/0.8) 1.75 MILES SE OF SITE

N-65 33 0.3 0.4 0.4 2451 (CONTROL) )

(12/12) (26726) 12/12) LGS INTAKE
(-0.7/1.0) (-0.472.0) (-0.472.0) 0.20 MILES SW OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOFATIONS 1S INDICATED IN PARENTHESES (F).
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APPENDIX A
PADIOLOGICAL ENVIRONMENTAL WONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: LIMERICK GENERATING S/ATION DOCKET NO.: 50-352 & 50-353
LOCATION OF FACILITY: MONTGOMERY COUNTY, PR RECORTING PERIOD: 1994
INDICRTOR COMTROL LOCATION WITH WIGHEST
REQUIRED LOCATIONS LOCATIONS ANNUAL MEAN NUNSER
MEDIUM OR TYPE OF NUMBER OF LOWER LIMIT MEAN MEAN ME AN STATION # OF NONROUT INE
PATHWAY SAMPLED ANALYSES ANALYSES OF DETECTION (F) {F) (F) NAME REPORTED
(UNIT OF MEASUREMENT) PERFORMED PERFORMED (LLD) RANGE RANGE RANGE DISTANCE & DIRECTION MEASUREMENTS
IR-95 30 0.8 0.6 0.8 1381 (INDICATOR) 0
(12212) (26726) (12712) VINCENT DAM
(-6.972.0) (-1.0/2.0) (-0.972.0) 1.75 MILES SE OF SITE
NB-95 15 0.4 0.4 0.4 1381 (INDICATOR) 0
(12/12) (24/26) 12712y VINCENT DAM
(-0.1/0.8) (-0.3/0.9) (-0.1/0.8) 1.75 MILES SE OF SITE
cs-134 s -0.1 0.0 0.1 10F2  (CONTROL) 4}
(12712) (26724) (121 PERKIOMEN PUMPING STATION
(-0.6/0.3) (-0.770.3) (-0.4/0.3) 7.25 MILES E OF SITE
cs-137 18 0.1 0.3 0.4 10F2  (CONTROL) 0
(12712) (26/24) (12712) PERK!OMEN PUMPING STATION
(-0.5/0.5) (-0.1/0.8) (0.0/0.8) 7.25 MILES E OF SITE
BA- 140 60 0 0 0 2651 (CONTROL ) {1+
(212 (26724) (12712 LGS INTAKE
3/ -2/2) v 0.20 NILES SW OF SITE
LA- 140 15 0.2 -0.2 0.2 1381 {INDICATOR) 1
(12/12) (26/724) (12/12) VINCENT DAM
(-0.3/0.8) (-1.0/0.6) (-0.3/0.8) 1.75 MILES SE OF SI'E
RA-228 N/A -7 -6 -6 30F2  (CONTROL) 0
(12112 (26/24) 2712) PERKIOMEN PUMPING STATION
-2/ (-29/10) (-20710) 7.25 MILES E OF SITE
TH-228 N/A -0.2 0.2 0.7 10F2  (CONTROL) 0
(12712) (26726) (12/12) PERKIOMEN PUMPING STATION
(-2.8/2.8) (-2.472.8) (-2.4/2.4) 7.25 MILES E OF SITE
DRINKING WATER GROSS BETA 60 4 0.6 0.3 $.0 1342  (INDICATOR) 0
(PCI/LITER) INSOLUBLE (48/48) (12712) (12712) BELMONT WATER WORKS (PHILA.)

(-0.3/6.4) (-0.272.2) (0.0/4.4) 24.91 MILES SE OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS 1S INDICATED IN PARENTHESES (F).
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APPENDIX A

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: LIMERICK GENE

RATING STATION

LOCATION OF FACILITY: MONTGOMERY COUNTY, PA

INDICATOR

REQUIRED LOCATIONS
MEDIUM OR TYPE OF NUMBER OF LOWER LIMIT MEAM
PATHWAY SAMPLED ANALYSES ANALYSES OF DETECTION (F)

(UNIT OF MEASUREMENT) PERFORMED PERFORMED (LLD)} RANGE
GROSS BETA 60 4 31
SOLUBLE (48/48)

(2.0/9.0)
TRITIUM 20 2000 40
(16/718)
{-407160)
GAMMA 60
K-40 K/A -3
(48/48)
(-35/56)
MN-54 15 0.1
(48/48)
(-06.7/0.5)
C)-58 15 -0.1
(48748)
(-0.7/0.5)
FE-59 30 0.0
(48/48)
(-1.0/0.8)
co-60 15 0.1
(48/48)
(-0.472.4)
N-65 30 0.2
(4B/48)
(-1.0/3.0)
R-95 30 0.3
(48/48)
(-1.072.0)

CONTROL
LOCATIONS
MEAN

(F)

RANGE

4.6
(12/12)
(3.0/6.0)

20
L/4)
(-30/120)

B
(12/12)
(-11/2%)

0.1
(12/12)
(-0.2/0.6)

-0.1
(12/12)
(-0.6/0.4)

0.2
(12/12)
(-0.6/1.0)

0.2
(12/12)
(-0.2/0.6)

0.3
(12/12)
(-0.8/1.4)

0.4
(12/12)
(-0.5/1.0)

DOCKET NO.: 50-352 & 50-353

REPORTING PERIOD: 1994

LOCATION WITH MIGHEST

ANNUAL MEAN NUMBER
MEAN STATION ¥ OF NONROUT [HE
(F) NAME REPORTED
RANGE DISTANCE & DIRECTION MEASUREMENTS
5.8 15F4  (INDICATOR) ¢
(12712) PHILA. SUB. WATER CO.
(4.0/9.0) 8.62 MILES SE OF SITE
70 1382  (INDICATOR) 0
4/76) BELMONT WATER WORKS (PHILA.)
(-407160) 24.91 MILES SE OF SITE
4 28F3  (CONTRCL) 0
(1212) POTTSTOWN WATER AUTHORITY
(-11/2%) 5.84 MILES WNW OF SITE
0.1 28F3  (CONTROL) 0
(12/12) POTTSTOMN WATER AUTHORITY
(-0.2/0.6) 5.84 MILES WNW OF SITE
0.0 1382  (INBICATOR) 0
(12712) BELMONT WATER WORKS (PHILA.)
(-0.4/0.5) 24.91 MILES SE OF SITE
c.2 28F3  (CONTROL) 0
(12/12) POTTSTOMN WATER AUTHORITY
(-0.6/1.0) 5.B4 MILES WNW OF SITE
0.3 1342  (INDICATOR) 0
(12712) BELMONT WATER WORKS (PHILA.)
(-0.4/2.4) 24.91 MILES SE OF SITE
0.4 157  (INDICATOR) 0
(12/12) PHOENIXVILLE WATER WORKS
(-0.772.0) 6.33 MILES SSE OF SITE
0.6 16C2  (INDICATOR) 0
(127/12) CITIZENS HOME WATER CO.
(-0.3/2.0) 2.66 MILES SSE OF SITE

BASED UPON DETECTABLE MEASUREMENTS ONLY.
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS 1S INDICATED IN PARENTHESES (F).

A -
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APPENDIX A

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANMUAL SUMMARY

NAME OF FACILITY: LIMERICK GENERATING STATION

LOCATION OF FACILITY: MONTGOMERY COUNTY, PA
INDICATOR CONTROL
REQUIRED LOCATIONS LOCATIONS

MEDIUM OR TYPE OF NUMBER OF LOWER LIMIT MEAN MEAN
PATHWAY SAMPLED AMALYSES ANALYSES OF DETECTION (F) (k)
(UNIT OF MEASUREMENT) PERFORMED PERFORMED (LLD) RANGE RANGE
NB-95 15 0.3 0.3
(4B/4B) (12712)
(-0.7/9.7) (-0.170.7)
cs-134 15 0.0 0.0
(4B/48) (12712)
(-0.7/0.%) (-1.370.4)
cs-137 18 0.2 0.3
(4B/48) (12712)
(-0.6/0.7) (-0.170.8)
BA- 140 60 0 0
(4B/48) (1212)
-2/2) -4
LA-140 15 0.0 0.2
(48748) (12712)

-1.071.0) -1.0/0.3)

PREDATCR (FISK) GAMMA 6
(PCI/KILOGRAM WET) K-40 N/R 2900 3300
(&/4) 2/2)
(2400/3500)  (3000/3500)
N -S54 130 6 -3
(L/4) 2/2)
(1710 -5/-1)
c0-58 130 -3 1
(6/6) (272)
-7/ «-v2)
FE-59 260 0 1]
(474) 2/2)
(-10/20) (0/0)

DOCKEY NO.: 50-352 & 50-353

REPORTING PERIOD: 199
LOCATION WITH HIGMEST

ANNUAL MEAN
MEAN STATION #
(fF) NAME
RANGE DISTANCE & DIRECTION
0.3 1342 (INDICATOR)
(1212 BELMONT WATER WORKS (PHRILA.)
(-0.7/0.7) 24.91 MILES SE OF SITE
0.1 1342 (INDICATOR)
(12/12) BELMONT WATER WORKS (PHILA.)
(-0.1/2.%5) 26.91 MILES SE OF SITE
0.3 28F3  (CONTROL)
(12/12) POTTSTOMN WATER AUTHORITY
(-0.170.8) 5.84 MILES WNW OF SITE
0 15F4  (INDICATOR)
(12712) PHILA. SUB. WATER CO.
(-2/2) 8.62 MILES SE OF SITE
0.1 16C2  (INDICATOR)
(127 2) CITIZENS HOME WATER CO.

-r.7/1.0) 2.66 MILES SSE OF SITE

5300 29ct (CONTROL )

272) Pottstoun Vicinity
{3000/3500) UPSTREAM OF DISCHARGE
8 2081 (INDICATOR)
2/2) Discharge Area

(6710) DOWNSTREAM OF DI1SCHARGE
1 291 (CONTROL)

2/2) Pottstown Vicinity
v UPSTREAM OF DISCHARGE
10 2081 (INDICATOR)
272) Discharge Area

€0/20) DOWNSTREAM OF DISCHARGE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS I4DICATED IN PARENTHESES (F).

A - 4



MED IUM OR
PATHUAY SAMPLED
(UNIT OF MEASUREMENT)

BOTTOM FEEDER (FISH)
(PCI/XTLOGRAM WET)

TYPE OF
ANALYSES
PERFORMED

IN-65

cs-134

cs-137

Co-58

FE-59

APPEND (X A
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMAR Y

MAME OF FACILITY: LIMERICK GENERATING STATION

REQUIRED
NUMBER OF LOWER LINMIT
ANALYSES OF DETECTION
PERFORMED (.LDY

260

130

150

N/A

130

130

260

130

MEAN
FRACTION OF DETECTABLE

INDICATOR
LOCATIOKS
MEAN

(F)

(6j6)
(S TARY]

10
(&ra)
(0/20)

0
/%)
(-4/3)

-
(&/4)
tvn

3300
(474)
(2700/3900)

2
(4/4)
(-1/8)

0
474)
(-2/2)

0
(er4)
(-10/10)

“
(4/&)
-2710)

LOCATION OF FACILITY: MONTGOMERY COUNTY, PA

CONTROL
LOCATIONS
MEAN

(F)

DOCKET NO.: 50-352 & 50-353

REPORTING PERIOD: 1994

LOCATION WiTH WIGHESY

3700
/2)
(3500/3900)

0
2/2)
0/'0)

-10
(/2
(-10/-10)

-10
2/2)
-10/0)

0
2/2)
(-10/0)

ANNUAL MEAN
BEAN STATION #
(F) NAME
RANGE DISTANCE & DIRECTION
10 16CS C(INDICATOR )
(2/2) Vincent Po-’
8711 DOWNSTREAK 7 DISCHARGE
20 16CS  (INDICATOR)
2/72) Vincent Pool
(10/20) DOWNSTREAM OF DISCHARGE
3 29C1  (CONTROL)
(272> Pottstoun Vicinity
(274) UPSTREAM OF DISCHARGE
6 16C5  (INDICATOR)
(2/2) Vincent Pool
/7 DOWNSTREAM OF DISCHARGE
3700 29Ct  (CONTROL)
2/2) Pottstown Vicinity
(3500/3900) UPSTREAM OF DISCHARGE
5 2081 (INDICATOR)
272) Discharge Area
(1/8) DOMNSTREAM OF DISCHARGE
0 2081 (INDICATOR)
272) Discharge Area
(L7A0) DOWNSTREAM OF DISCHARGE
10 16C5  (INDICAYOR)
272) Vvincent Pool
0/10) DOMNSTREAM OF DISCHARGE
[} 2081 (INDICATOR)
(2/2) Discharge Area
(QFALD] DOWNSTREAM OF DISCHARGE

AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.

MEASUREMENTS AT SPECIFIED LOCATIONS 1S INDICATED IN PARENTHESES (F).

A -



MEDIUM OR
PATHUAY SAMPLED

(UNIT OF MEASUREMENT) PERFORMED

SILY
(PC1/KILOGRAM DRY)

TYPE OF
ANALYSES

€S-134

cs-137

Ccs-134

cs-137

RA-226

™™ 228

APPENDIX A

RADIOLOGICAL ENVIRONMEMTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FACILITY: LIMERICK GENERATING STATION

LOCATION OF FACILITY: MONTGOMERY COUNTY, PA

INDICATOR CONTROL
REQUIRED LOCATIONS LOCAT IONS

HUMBER OF LOWER LIMIT MEAN MEAN
ANALYSES OF DETECTION (F} (P
PERFORMED (LLD) RANGE RANGE
260 ¢ 10
4/74) 2/2)
(-20/10) (10710)
130 -4 10
(&/74) 2/2)
-8/0) QLAY
150 10 10
(6/4) 2/2)
(8/15) (10710
6
N/A 13500 8400
re) (2/2)
(9600/16000) (8200/8600)
N/A 20 20
&/4) 2/2)
(0/50) (10740)
150 60 50
(476) 2/2)
(40/90) (40/60)
180 220 19
(a/74) 2/2)
160/400) 10710)
N/A 1900 1700
(4/4) 2/2)
(1200/2600)  (1600/1800)
N/A 1300 1000
(4/6) 272)

(110071800)  (1000/1100)

DOCKET NO.: 50-352 & 50-353

REPORTING PERIOD: 1994

LOCATION WITH RIGMEST

ANNUAL

10
2/2)
{(1071)

10
2/2)
(10/10)

12
2/2)
(8/15)

15000
(/)
{14000/ 16000)

20
(272)
(10/50)

80
2/2)
(60/90)

290
(2/2)
(180/400)

2300
(2/2)
(2000/2600)

1500
2/2)
(110071800)

MEAN
STATION #
RAME
DISTANCE & DIRECTION

16CS  (INCICATOR)
vincent Poot
DOMNSTREAM OF DI1SCHARGE

29C1  (CONTROL)
Pottstown Vicinity
UPSTREAM OF DISCHARGE

20581  (INDICATOR)
Discharge Area
DOMNSTREAM OF DISCHARGE

1682  (INDICATOR)
LINFIELD BRIDGE
1.35 MILES SSE OF SITE

16C4  (INDICATOR)
Vicent Dam
2.18 MILES SSE OF SITE

1682 (INDICATOR)
LINFIELD SRIDGE
1.35 MILES SSE OF SITE

1682  (INDICATOR)
LINFIELD BRIDGE
1.35 MILES SSE OF SITE

1682  (INDICATOR)
LINFIELD BRIDGE
1.35 MILES SSE OF SITE

16C4  (INDICATOR)
Vicent Dam
1.35 MILES SSE OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED L

A -

6

OCATIONS 1S INDICATED IN PARENTHESES (F).
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