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R Summary and Conclusions

This report on the Radiological Environmental Monitoring Program conducted for the Limerick
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 emutting nuclides. No fission or activation
products were found. Gross beta and tritium activities C‘etected were consistent with those
observed in other years.

Fish (predator and bottom feeder) and sediment samples were analyzed for concentrations of
gamma emitting nuclides. No activation 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 acdvation product
Mn-54 was found at downstream location 16C4 (Vincent Dam) during the November collection.
This activity was attributat..: to LGS operations. The calculated 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 1 limuts.

Air particulate samples were analyzed for concentrations of gross beta and gamma emitting
nuclides. Cosmogenic Be-7 and naturally occurring 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 I-131 and gamma emitting
nuclides. All I-131 results detected were below the minimum 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 activities of Cs-137. The activity was
not atributable to LGS operations. The fission product Nb-95 was detected at slightly above the
minimum detectable activity level and was attributed 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.



I Introduction

The Limerick Generatir;g Station (LGS), consisting of two 1055 MWe boiling water reactors
owned and operated by PECO Energy (PECO), is located adjacent to the Schuylkill River in
Montgomery County, Pennsylvania. Unit No. 1 went critical on 22 December 1984. Unit No.
2 went critical on 11 August 1989. The site is located in Piedmont countryside, transversed by
numerous valleys containing small tributaries which feed into the Schuylkill River. On the
eastern river bank elevation rises from approximately 110 to 300 feet mean sea level (MSL). On
the western river bank elevation rises to approximately 50 feet MSL to the western site boundary.

A Radiological Environmental Monitoring Program (REMP) for LGS was initiated in 1971
Review of the 1971 through 1977 REMP daia resulted in the modification of the program to
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 1 January 1982 through 21 December 1984 and was summarized in a separate
report. This report covers those analyses performed by Teledyne Brown Engineering (TB) and
Public Service Electric and Gas Company (PSE&G) on samples collected during the period 1
January 1994 through 31 December 1994.

A. Objectives of the REMF

The objectives of the REMP are to:

1. Provide data on measurable levels of radiation and radioactive materials in
the site environs.

2. Evaluate the relationship between quantities of radioactive material released
from the plant and resultant radiation doses to individuals from principal
pathways of exposure.

B. Implementation of the Ubjectives

The implementation of the objectives is accomplished by:

. ldentifying significant exposure pathways.

2. Establishing baseline radiological dats of media within those pathways.

3. Continuously monitoring those media before and during Station operation
to assess Station effects (if any) on man and the en.ironment.
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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 collection 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.

souatic Eavi

The aquatic 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 weekly
grab samples into a monthly sample from January through August. Commencing
with the September sampling a battery operated composite sampler was utilized.
Control locations were 10F2, 2451, and 28F3. All sampies 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 semiannually at three
locations: 16CS and 2081 (indicatrr) and 29C1 (control). Sediment samples
composed of recently deposited . ustrate were collected at three locations
semiannually: 16B2 and 16C4 (indicator) and 33A2 (control).

! heric Envi

The atmospheric environment was examined by analyzing samples of air
particulate, airborne iodine, and milk. Air particulate were collected and analyzed
weekly at seventeen locations (2B1, 6C1, 9Cl, 1083, 1181, 13C1, 13H4, 1451,
15D1. 17B1, 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, ard 1451). 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 ‘er'ved weekly and sent to the laboratory for analysis. The vacuum
sam: .- 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 bottes from the bulk tank at each location, refrigerated, and shipped
promptly to the laboratory. No preservative was added.
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Direct radiation measurements were made using thermoluminescent dosimeters
(TLD) consisting of calcium sulfate (CaS0,) doped with dysprosium (Dy). The
Mlx&ﬁonswmplncedonudmndmews site using a "three ring

A site boundary ring consisting of sixteen locations (3652, 381, 581, 7S1,
1083, 1181, 1481, 1682, 1881, 2181, 2352, 2551, 2683, 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 middle ring consisting of twenty-seven
locations (2B1, 2E1, 4E1, 6C1, 7E1, 9Cl, 10E1, 10F3, 13C1, 13El, 15DI,
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 to close-in population. And an outer
ring consisting of five locations (SH1, 13H4, 18G1, 22G1 and 32G1) extending
from approximately 12 to 30 miles from the site and considered t0 be
unaffected by LGS releases.

The specific TLD locations were determined by the following critenia:

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;

3. On hills free from local obstructions and * ‘thin 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 thermolumi-:escent phosphors enciosed in
plastic - were placed at each location in a PV”. conduit located approximately
three feet above ground level. One TLD wa: exchanged monthly and the other
quarterly and sent to the laboratory for anwiysis.

Sample Analysis

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

1.

Concentrations of beta emitters in surface and drinking (potable) water, and
air particulates.

Concentrations of gamma emitters in surface and drinking (potable) water,
air particulates, milk, fish, and sediment.
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3. Concentrations of tritium in surface and drinking (potable) water.
4 Concentrations of 1-131 in air and milk.

5. Ambient gamma radiation levels at various site environs.

C. 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 corsidered 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.

| Lowss Limit of Detecs

The lower limit of detection (LLD) was defined as the smallest
concentration of radioactive material in a sample that would yield a not
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 o hier?
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 activity being lower than the background activity effecting
a negative number. For a more detaziled description of 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
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Detectable Activity and therefore most likely not a “true positive result”.
Statistically Non-significar.t Activity includes calculated "negative activity”.

PSE&G rcported gamma spuc and iodine-131 analyses as Activity £ 1.96
Sigma counting statistic when the activity was great=r than or equal to the
1.96 sigma. When an activity was Jess 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 (ic., 362 + 1.23 rounds to 4 £ 1; 1093 % 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 sample media and nuclides
which had a significant positive occuirence 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
reported as < MDA were considered to be at the MDA.

D. Program Exceptions

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

1

(8]

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),
3482 (week #27), 29B1 (week #20) due to electrical problems.

Air particulate and air iodine samples were not collected from location 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 aates for the above weeks may be found in Table C-IX.1, Appendix

(

5

Surface water samples collected at location 2451 (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, B/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 13B1 (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.

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 0 equipment problems.

Drinking water samples collecte 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 to equipment problems.

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.

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

11.  The July TLD from location 20D1 was lost in transit 1o the laboratory.

Each program exception was reviewed to understand the causes of the program
exception. Sampling and maintenance €rrors 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 2451 and 13B1 were discussed with the sample coliection
contractor. The major cause of pump failure has been silt build up and 2
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 indi.ates 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 ime 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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A.

Results and Discussion

Aquatic Environment

1.

Surface Water

Samples were taken from a continuous sampler at three locations (10F2,
13B1, and 24S1) on a monthly schedule. Of these locations, only 13B1
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 to 10 pCiAl 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).

Trit

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-1.4, Appendix C). Statistically significant activity for natrally
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.

!'I

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 August. Commencing with the
September sampling a battery operated composite sampler wis utilized.
Four locations (13H2, 15F4, 15F7, and 16C2) could be affe.ted by Station
discharges. The following analyses were performed:



Gross Beta

Samnles from all locations were analyzed for concentrations of gross beta
in the insoluble and soluble fractions (Tables C-I1.1 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 pCi/l 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).

Taiti

Monthly samples from all locations were composited quarterly and analyzed
for tritium activity (Table C-11.3, 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 pCi/l. No statistically significant fission or activation
products were found.

Eish

Fish samples comprised of catfish/bullhead (bottom feeder) and
redbreasypumpkinseed (predator) were collected at three locations (16CS,
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-ML1, Appendix C). With the exception
of naturally occurring K-40, no statistically significant fission or activation
products were found. Historical jevels of Cs-137 are shown in Figure C-5,
Appendix C.

Sediment

Aquatic sediment samples were coliected 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-TV.1, Appendix C). Nuclides detected were
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cosmogenic 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
Ra-226 commonly occur in sediment from daughter decay of natural
uranium.

Concentrations 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 .63 E03
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 1 limits.

B.  Atmospheric Environment
. Airborne
a  Air Paicul

Continuous air particulate samples were collected from seventeen
locations on a weekly basis. The seventeen locations were separated
into three groups: Group 1 represents locations within the LGS site
boundary (1083, 1151, 1451 and 34S2), Group Il represents locations
near the LGS site (2B1, 6C1, 9C1, 13C1, 15D1, 17B1, 20D1, 26B1,
29B1, 31D1, 35B1), and Group I1I 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 pCim’. The results from the Intermediate Distance locations
(Group II) 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 [I1) rznged from
7 to 35 E-3 pCi/m® with a mean of 18 E-3 pCv/m’. Comparison of the
weekly mean values indicate no notable differences among the three
groups (Figure C-7, Appendix C). Comparison of the 1994 air
puﬁcnmzdmﬁthpmiousyemdmmucstnoeffectsﬁomthe
operation of LGS (Figure C-8, Appendix C).

Gamma Specrometry

Weekly samples from six locations (1083, 1181, 14§1, 13C1, 13H4, and
22G1) were composited and analyzed quarterly for gamma-cmitting
nuclides (Table C-V.2, Appendix C). Naturally occurring Be-7 due to
cosmic ray activity was detected in all samples. These values ranged
from 60 to 96 E-3 pCi/m’. Potassium-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. Airbore lodine

Continuous air samples were collected from six (1083, 1151, 1481,
13C1, 13H4, and 22G1) locations and analyzed weekly for 1-131 (Table
C-VL1, Appendix C). No statistically significant I-131 activity was
found.

Terrestrial
a. Milk

Samples were . ken from five locations (10B1, 18Cl, 1981, ?1B1 and
22F1) biweekly April through November and monthly December
through March. Samples from four additional locations (9G1, 22CI,
25C1 and 36E1) were taken quarterly. The following analyses were
performed:

lodine-131
All milk samples from all locations were analyzed for concentrations of

I-131 (Table C-VIL1, Appendix C). Values ranged from -.17 to .06
pCiAl. All results were below the minimum detectable ac’ivity.

Gamma Spectrometry
Each milk sample from locations 10B1, 18C1, 19B1, 21B1 and 22F1

were analyzed for concentrations of gamma emitting nuclides (Table
C-V11.2, Appendix C).
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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 § pCil. 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-VIIL1 to C-VIIL4, Appendix C.

Most of the TLD measurements were below 10 mrad/std. month, with a range of
36 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 O).
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Company, analyses by Teledyne lsotopes.

Radiological Environmental Operating Report No. 3, Limerick Generating Station
Units 1 and 2, 1 January through 31 December 1986, Philadelphia Electric
Company, analyses by Teledyne Isotopes.

Radiological Environmental Operating Report No. 4, Limerick Generating Station
Units | and 2, 1 January through 31 December 1987, Philadelphia Electric
Company, analyses by Teledyne Isotopes.

Radiological Environmental Operating Report No. 5, Limerick Generating Station
Units 1 and 2, 1 Janvary 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. | 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 Isotopes.

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.
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APPENDIX A
RADIOLOGICAL 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 WIGHEST
PEQUIRED LOCATIONS LOCAT IONS ANNUAL MEAN NUMBER
MEDIUM OR TYPE OF NUMBER OF LOMER LIMIT MEAN EAN wE AN STATION # OF NONROUT INE
PATHWAY SAMPLED ANALYSES ANALYSES OF DETECTION (F) (F) (12] NAME REPORTED
(UN1T OF MEASUREMENT) PERFORMED PERFORMED (LLD) RANGE RANGE RANGE DISTAMCE & DIRECTION MEASUREMENTS
GROSS BETA 40 4 5.1 ) 5.8 15F4  (INDICATOR) 0
SOLUBLE (48/48) (12712) 1212y PHILA. SUB. WATER CO.
(2.0/9.7) (3.0/6.0) (4.0/9.0) B.62 MILES SE OF SITE
TRITIUM 20 2000 4“0 20 70 1342  (INDICATOR) 0
(16/16) (&/4) 14/74) BELMONT WATER WORKS (PHILA.)
(-40/7160) (-307120) (-60/160) 24.91 WMILES SE OF SITE
GAMMA &0
K-40 /R -3 4 4 26F3  (CONTROL) 0
(48748) (§rIars] (12712) POTTSTOMN WATER AUTHORITY
(-35/56) -12%) 125 5. B4 MILES WNW OF SITE
-S54 15 0.1 0.1 0.1 28F3  (CUNTROL) 0
(48/48) (121 (12.12) POTTSTOMN WATER AUTHORITY
(-0.7/0.5) (-0.2/0.4) (-0.2/0.4) 5.R4 MiLES WNW OF SITE
co-58 15 0. -0.1 0.0 1342  (INDICATOR) 4
(48/48) (12112) 12712y BELMONT WATER WORKS (PHILA.)
(-0.770.5) (-0.4/0.4) (-0.4/0.5) 24.91 MILES SE OF SITE
FE-59 10 0.0 0.2 0.2 28F3  (CORIROL) 0
(48/48) (1212 (121 POTTSTOMN WATER AUTHORITY
(-1.0/0.8) (-0.6/1.0) (-0.6/1.0) 5 B84 MILES WNW OF SITE
CO-60 15 2.1 0.2 0.3 1342 (INDICATOR) 0
(4B8/748) \12112) (12/12) BELMONT WATER WORKS (PHILA.)
(-0.4/2.4) (-0.2/0.6) (-0.472.6) 24.91 MILES SE OF SITE
N-55 30 0.2 0.3 0.4 1567  C(INDICATOR) 4]
(4B8/48) (\212) (12712) PHOENTXVILLE WATER WORKS
(-1.0/3.0) (-0.8/1.4) (-0.772.0) 6.33 MILES SSE OF SITE
R-95 30 0.3 0.4 0.6 16C2  (INDICATOR) 0

(48/48) (N 21 CITIZENS HOME WATER CO.
(-1.072.0) -0.5/1.0) (-0.372.0) 2.66 WILES SSE OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.
FRACTION OF DETECTARLE MEASUREMENTS AT SPECIFIED LOCATIONS 1S INDICATED IN PARENTHESES (F).
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APEENDIX A&
RADIOLOGICAL EMVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

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

LOCATION OF FACILITY: MONISOMERY COUNTY, PA REPORTING PERIOR: 1994

INDICATOR CONTROL LOCATION WITH WIGHEST
REQUIRED LOCATIONS LOCATIONS ANNUAL MEAN NUMBER
MEDIUM OR 1YPE OF NUMBER OF LOVER LIMIT WMEAN MEAN MEAN STATION # OF NONROUT INE
PATHWAY SAMPLED ANALYSES ANALYSES OF DETECTION (F) (43) (F) NAME REPORTED
(UNTT OF MEASUREMENT) PERFORMED PERFORMED (LLD) RANGE RANGE RANGE DISTANCE & DIRECTION MEASUREMENTS
NE -5 15 0.3 0.3 0.3 1382 (INDICATOR) 0
(4R/48) \212) (12/12) BELMONT WATER WORKS (PHILA.)
(-0.770.7) (-0.170.7) (-0.770.7) 26.91 MILES SE OF SITE
cs- 134 15 0.0 c.0 0.1 1342  (INDICATCR) [¢]
(4LB/4B) (12712) (12712) BELMONT WATER WORKS (PHILA.)
(-0.7/0.%) (-1.3/0.4) (-0.1/0.5) 24.91 MILES SE OF SITE
ce-137 18 0.2 0.3 0.3 28F3%  (CONTROL) 0
(LB/4B) (2712 (12/12) POTTSTOWN WATER AUTHORITY
(-0.679.7) {-0.1/0.8) (-0.1/0.8) 5.84 MILES WNW OF SITE
BA- 140 &0 0 1] i} 15F6  (INDICATOR) 0
(48/48) ) 12/12) PHILA. SUB. WATER CO.
-2/2) -0 -2/2) 8.62 MILES SE OF SITE
LA- 140 15 0.0 -0.2 0.1 16C2  (INDICATOR) 0
(L8/48) (21 12212y CITIZENS HOME WATER CO.
{-1.0/1.0) (-1.0/0.3) (-« 1.0 2.66 MILES SSE OF SITE
PREDATOR (FISHW) GAMMA
(PCI/X1LOGRAM WET) K-40 /A 2900 3300 3300 29CY  (CONTROL) 0
476y 2/2) 2/2) Pottstown Vicinity
(2400/3600)  (3000/3500) (3000/3500) UPSTREAM OF DISCHARGE
"N -Se 130 6 -3 8 2081 (INDICATOR) 0
(4/6) 22y (2/2) Discharge Area
(1170 «-S/-1 (6/10) DOMNSTREAM OF DISCHARGE
co-58 130 -3 1 1 29C1  (CONTROL) 0
(&74) (2/2) (272) Pottstown Vicinity
-7 -y2) «-12) UPSTREAM OF DISCMARGE
FE-59 260 0 0 10 2081 (INGICATOR) 0
(674) 2/2) 2/72) Discharge Area
(-10/20) /o 0/29) DOWNSTREAM OF DI1SCHARGE

WMEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F).
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APPENDIX &
RADIDLOGICAL ENVIBONMENTAL MONITORING PROGRAM ANNUA! SUMMARY
NAME OF FACILITY: LIMERICK GEKERATING STATION DOCKET NO.: 50-352 & SO 353
OCATION OF FACILITY: MONTGOMERY COUNTY, Pa REPORTING PERIOD: 1994
INDICATOR CONTRO: LOCATION WITH WIGHEST
REQUIRED LOCAT IONS LOCATIONS ANNUAL MEAN NUMEER
MED UM OF TYPE OF NUMBER OF LOWER LIMIT MEAN r AN ME &N STATION # OF WONROUT iNE
PATHUAY SAMPLED ANALYSES ANALYSES OF DETECTION (F} (F) (F) NAME REPORTED
(UNIT OF MEASUREMENT ) PERFORMED PERFORMED (LLD) RANGE RANGE RANGE DISTANCE & DIRECTION MEASUREMENTS
CO-¢ 130 8 0 16CS (INDICATOR) 0
(674) (2/2) Vincent Paol
(3711 (0710 DOWUNSTREAN OF DiSCHARGE
IN-65 260 10 0 20 16C5 {(INDIZATOR)Y 0
(474) (272) (272> Vincent Poc
(0720 (G710 (10720) DOMVNSTREAN OF DISCHARGE
S 34 130 ( 3 5 29C1 (CONTROL) 0
(&/4) (272) (272) Pottstown Vicinity
(-4/3%) (2/4) (276) UPSTREAN OF DISCHARGE
€S-137 150 8 S L) 16C5 CINDICATOR) 0
(4/4) (2/72) (2/72) Vincent Pool
(v (2/7) (S5/7) DOWNSTREAN OF DISCHARGE
BOTTOM FEEDER (FISH) GAMMA ’
CI/KILOGRAM WET ) K-40 N/A 3300 3 3700 29C1 (CONTROL ) it
(474) (272) (272) Pottstown Vicinity
(270073900 (gsem;gonoy (3500/3900) UPSTREAN OF DISCHARGE
N - 54 130 2 0 5 20s1 (INDICKTOR) 0
(674) (2/72) (2/72) Discharge Arva
(-1/8) {0710) (1/8) DONNSTREAR OF DISCHARGE
C0-58 130 0 10 G 2081 (INDICATOR) G
(&74) (2/2) (2/2) Discharge Area
(-272) (-107-10) (0/1) DOWNSTREAM OF DISCHARGE
FE-59 260 0 10 10 16CS CINDICATOR) 0
(474) (2/2) (2/2) Vincent Pool
(-10710) (- 10/0) (0710 DOWNSTREAN OF DISCHARGE
ce-60 130 B 0 6 2081 (INDICATOR) ¢
(474) (2/2) (272} Discharge Area
(-2710) (-1/0) (1/10) DOWNSIREAM OF DISCHARGE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F).
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MEDIUM OR
PATHWAY SAMPLED
(UNTT OF MEASUREMENT)

BOTTOM FEEDER {FISk)
(PCI/KILOGRAM WET)

TYPE OF
ANALYSES
PERFORMED

IN-65

C€s-134

cs-137

co-58

FE-59

REQUIRED
NUMBER OF LOWER LINIT
ANALYSES OF DETECTION
PERFORMED (LLD)

260

130

150

N/R

130

130

130

MEAN AMD
FRACTION OF DETECTABLE MEASUREMENTS AT

APPENDIX A
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

INDICATOR
LOCATIONS
HEAN

F)

(&/74)
3/17)

10
(47/4)
(6/20)

U
6/6)
-4/3)

B
(aré)
wn

3300
(6/6)
(2700/3900)

2
674y
(-1/8)

0
(4746}
(-2

0
{4/6)
(-10710)

“
4/4)
(-2/10)

NAME OF FACILITY: LIMERICK GENERATING STATION

LOCATION OF FACILITY: MONTGOMERY COUMTY, PA

CONTROL
LOCATIONS
MEAN

(F)

3700
272)
(3500/3900)

0
2/2)
(o/10)

-10
2/2)
(-107-10)

-10
2/72)
/0

(2/2)
- 10/0)

A -

DOCKET WO.: 50-352 & 50-353
REPORTING PERIOD: 1994

LOCATION WITH MIGHEST

ANNUAL MEAN
MEAN STATION #
) NAME
RANGE DISTANMCE & DIRECTION
10 16C5  (INDICATOR)
(2/2) Vincent Pool
(LTARS) DOUNSTREAM OF DISCMARGE
20 16C5  (INDICATOR)
(2/2) vincent Pool
(10720) DOWNSTREAM OF DISCHARGE
3 20CY  (CONTRIL)
2r2) Pottstown Vicinity
(2/74) UPSYREAM OF DISCRARGE
) 16CS  (INDICATOR)
2/2) Vincent Pool
/M DOWNS 'REAM OF DISCHARGE
3700 29CY  (CONTROL)
2/2) Pottstown Vicinity
(350073900} UPSTREAH OF DISCHARGE
5 2081 C(INDICATOR)
2/2) Discharge Area
(1/8) DOWNSTREAM OF DISCHARGE
0 2051 (INDICATOR)
2/2) Discharge Area
oY DOMNSTREAM OF DISCHMARGE
10 16C5  (INDICATOR)
272y vincent Pool
(010) DOWNSTREAM OF DISCHARGE
6 20s1 (INDICATOR)
2/2) Discharge Area
(1710) DOWNSTREAM OF DISCHARGE

RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.
SPECIFIED LOCATIONS IS INDICATED 1N PARENTHESE. (F).

.........................................................................
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MEDIUM OR
PATHWAY SAMPLED

{UNTT OF MEASUREMENT) PERFORMED

GOAT MILK
(PCI/LITER)

NAME OF FACILITY: L _MERICK GENERATING STATION

APPEND IX A
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMME ¢

LOCATION OF FACILITY: MONTGOMERY coumTY, PR

REQUIRED
TYPE OF NUMBER OF LOWER LIMIT
ANALYSES ANALYSES OF DETECTION

cs-137

BA- 140

LA- 140

-1 18

K-40

€S-134

cs-137

8A-140

PERFORMED (LLD)

15

18

15

N/A

15

i8

INDICATOR
LOCATIONS
MEAM

(63/63)
(-2/6)

1
(63/63)
-2/4)

0
(63/63)
-6/9)

0
(63/763)
(-4/3)

-0.02
(18/18)
(-0.1770.06)

1500
(18/18)
(1200/1800)

-1
(18/18)
(-5/2)

2
(18/18)
{076)

-1
(18/18)
-776)

CONTROL

2n
v

2
212n
/%)

1
(212n
(-676)

0
21721)
3/

MEAN AND RAMGE BASED UPOM DETECTABLE ME
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS

A -

DOCKET NG.: 50-352 & 50-353
REPORTING PERIOD: 1994

LOCATION WITH HIGHEST

ANNUAL MEAN
MEAN STATION #
(F) NAME
PANGE DISTANCE & DIRECTION
1 2181 (INDICATOR)
(212n) REGIONAL FARM
(-2/6) 1.75 MILES SSW OF SITE
2 22F1  (CONTROL)
2120 REGIONAL FARM
0/5) 9.58 MILES SW OF SITE
1 22F1  (CONTROL)
v2n REGIONAL FARM
(-6/6} 9.58 MILES SW OF SITE
0 22F1  (CONTROL)
@uY REGIONAL FARM
(-3/2) 9.58 MILES SW OF SITE
-0.02 1081  (INDICATOR)
118/18) REGIONAL FARM
¢-0.1770.06) 1.08 MIiLES E OF SITE
1500 1081  (INC.CATOR)
(18/18) REGIONAL FARM
¢1200/1800)  1.08 MILES E OF SITE
-1 1081  (INDICATOR)
(18/18) REGIONAL FARM
¢-5/2) 1.08 MILES E OF SITE
2 1081  (INDICATOR)
(18/18) REGIONAL FARM
{076) $.08 MILES E OF SITE
-1 1081  (INDICRTOR)
(18/18) REGIONAL FARM
-776) 1.08 MILES E OF SITE

ASUREMENTS ONLY.
IS INDICATED IN PARENTRESES (F).



RADIOLOGICAL ENVIRONMENTAL MOWITORING 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 NIGHEST
REQUIRED LOCATIONS LOCATIOMS ANNUAL MEAN
MEGIU™ OR TYPE OF NUMBER OF LOWER LIMIT MEAN ME AN ME AN STATION #
PATHWAY SAMPLED ANAL YSES ANALYSES OF DETECTION (F) (F) k) NAME
(UNIT OF MEASUREMENT) PERFORMED PERFORMED (LLD) RANGE RANGE RANGE DISTANCE & DIRECTION
LA-140 15 0 0 1081  (INDICATOR)
(18/18) (18/18) REGIONAL FARM
(-1 (-1 1.08 MILES E OF SITE
DIRECT RADIATION TLD -MONTHLY 575 N/A 7.09 6.76 8.51 3101 (INDICATOR)
(MILL]-ROENTGEN (515/51%) (60/60) (12212) LINCOLN SUBSTATION
STD. MONTH) (4.20-10.50) (3.60-10.40) (5.60 10.50) 3.00 MILES WNW OF SITE
LD -QUARTERLY 192 N/A 5.58 5.22 6.93 3101 (INDICATOR)
(1727172) (20/20) (4/76) LINCOLN SUBSTATION
(3.50-8.00) (3.60-7.80) (5.50-8.00) 3.00 MILES WNN OF SITE

APPENDIX A

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY,

FRACTION OF DETECTABLE

MEASUREMENTS AT

A -9

SPECIFIED LOCATIONS IS INDICATED IN PARENTMESES (F).

NUMSE R

OF MONROUT [ NE
REPORTED
MEASUSEMENTS

(=]

SR naEnaas e S e
! Erknansaraaannene



APPENDIX B

SAMPLE DESIGNATICN
AND LOCATIONS



APPENDIX B:

TABLES

TABLE B-1:

TABLE B-2:

EIGURES

FIGURE B-1:

FIGURE B-2:

FIGURE \}- 3:

SAMPLE DESIGNATION AND LOCATIONS

LIST OF TABLES AND FIGURES

Location Designation and Identification System for the Limerick
Generating Station

Sample Collection and Analysis Program for the Operational
Radiological Environmental Monitoring Program, Limerick
Generating Station, 1994

Environmental Sampling Locations Within One Mile of the
Limerick Generating Station, 1994

Environmental Sampling Locations Between One and Five Miles
from the Limerick Generating Station, 1994

Environmental Sampling Locations Greater Than Five Miles
from the Limerick Generating Station, 1994



TABLE B-1: Location Designation and Identification System for the Limerick
Generating Station

XXYZ - General code for identification of locations, where:

XX - Angular Sector of Sampling Location. The compass is
divided into 36 sectors of 10 degrees each with center at
Limerick's Units 1 and 2 off-gas vents. Sector 36 is
centered due North, and others are numbered in a
clockwise direction.

Y - Radial Zone of Sampling Location (in this report, the
radial distance from the Limerick vent for all regional
stations).

S : on-site location E : 4-5 miles off-site
A : 0-1 mile off-site F : 5-10 miles off-site
B : 1-2 miles off-site G : 10-20 miles off-site
C : 2-3 miles off-site H : 20-100 miles off-site
D : 3-4 miles off-site
4 - Station’s Numerical Designation within sector and zone,

using 1, 2, 3... in each sector and zone.



TABLE B-2: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for Limerick
Generating Station, 1994

Location Location Description Distance & Collection Method and Analysis & Frequency
Direction Frequency Performed--Consuitant

A. Surface Water

10F2 Perkiomen Pumping Station  7.25 miles E Two gallon sample collected from G. Beta (S&/) - monthly - TB
{controf) a continuous water sampler, Gamma Spec - monthly - T8
monthly Tritium - quarterly comp. - TB

G. Beta (S&!) - monthly - PSEG*
Gamma Spec - monthly - PSEG*

1381 Vincent Dam ling ~ator) 1.75 miles SE Same as 10F2 Same as 10F2
2451 Limerick Intake (control} 0.20 miles SW Same as 10F2 Same as 10F2
B. Drinking (Potable) Water
13H2 Belmont Water Works 24.91 miles SE Two gallon composite sample G. Beta (S&I) - monthly - TB
{indicator! collected from a continuous water Gamma Spec - monthly - TB
sampler, monthly Tritium - quarterly comp. - TB
15F4 Philadelphia Suburban Water 8.82 miles SE Same as 13H2 Same as 13H2
Company (indicator)
15F7 Phoenixville Water Works 6.33 miles SSE Same as 13H2 Same as 13H2Z
{indicator)



TABLE B-2: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for Limerick
Generating Station, 1394
Location Location Description Distance & Collection Method and Analysis & Frequency
Direction Frequency Performed--Consultant
16C2 Citizens Home Water 2.66 iniles SSE Two gallon composite sample Same as 13H2
Company (indicator) collected by weekiy grab samples,

monthly

28F3 Pottstown Water Authority 5.84 miles WNW Same as 13H2 Same as 13H2

{control)

A Cow's Milk

36E1 4 70 miles N Two gallons processed mifk 1-131 - quarterly - TB
purchased quarterly at farm dairy
store

9G1 Control 11.64 miles E Two galion grab sample collected Same as 36E1
from bulk tank at farm quarterly

18C1 2.26 miles S Two gallon grab sample coliected 1-131 - biweekly - TB
from bulk tank at farm bi-weekly Gamma Spec - biweekiy - TB
during grazing season (Aprii
through November); monthly
otherwise

1981 1.95 miles SSW Same as 18C1 1-131 - biweekly - TB



Generating Station, 1994

ABLE B-2:

Location Location Description
2181

22C1

22F1 Control

25C1

D. Goat's Milk

10B1

E Air Particulates / Air lodine
Z2B1 Sanatoga Substation
6C1 Pottstown Landing Field
L Reed Road

Distance &
Direction

-

75 miles SSW

2.92 miles SW

9 58 miles SW

2 .69 miles WSW

1.08 miles E

1.49 miles NNE

2.14 miles NE

2.15 miles E

Colf!e?ct?i(‘)n Method and
Frequency

Same as 18C1
Same as 9G1

Same as 18C1H

Same as 18C1

Two gailon grab sample
purchased at goat farm, biweekly
during grazing season (April
through November); monthly
otherwise

Approximately 1 cfm continuous
flow through glass fiber and
charcoal filters lapprox. 27
diameter) which are instalied for
one week and replaced

Same as 2B1

Same as 2B1

Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for Limerick

Analysis & Frequency
Parformed--Consultant

Same as 1981
Same as J6E1

Same as 1981

Same as 18C1

1-131 - biweekly - TB
Gamma Spec - biweekly - TB

G. Beta - weekly - TB
i-131 - if necessary

Same as 2B1

Same as 281




TABLE B-2:

Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for Limerick

Generating Statior. 1994

Location Location Description Distance & Collection Method and Analysis & Frequency
Direction Frequency Performed--Consultant

1083 Keen Road 0.50 miles E Same as 2B1 G. Beta - weekly - TB
Gamma Spec - quarterly comp. - TB
1-131 - weekly - TB

1151 LGS information Center 0.38 miles ESE Same as 2B1 Same as 10S3

1182 LGS Information Center 0.38 miles ESE Same as 2B1 G. Beta - weekly - PSEG*
Gamma Spec - quar comp - PSEG*

13C1 King Road 2.84 miles SE Same as 2B1 Same as 10S3

13H4 2301 Market St., 28.53 miles SE Same as 2B1 Same as 1053

Philadelphia {control)

1451 Longview Road 0.63 miles SSE Same as 2B1 Same as 1053

1452 Longview Road 0.63 miles SSE Same as 2B1 Same as 1152

1501 Sgring City Substation 3.20 miles SE Same as 2B1 Same as 2B1

1781 Linfield Substation 1.60 miles S Same as 2B1 Same as 281

2001 Ellis Wood Road 3.06 miles SSW Same as 2B1 Same as 2B1

2261 Manor Substation {controll  17.73 miles SW Same as 2B1 Same as 221

2681 Old Schuylkill Road 1.68 miles W Same as 2B1 Same as 2B1

2981 Veost Road 1.77 miles WNW Same as ZB1 Same as 2B1



TABLE B-2: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for Limerick
Generating Station, 1994
Location Location Description Distance & Collection Method and Ana'ysis & Frequency
Direction Frequency Performed--Consultant
3tm Lincoln Substation 3.00 miles WNW Same as 2’ Same as 2B1
3452 Met. Tower #1 0.58 miles NNW Same as 281 Same as 2B1
3581 Pleasantview Road 1.86 miles NNW Same as 2B! Same as 281
F Fish
16C5 Vincent Peol {indicator) Downstream of Fish flesh from two groups Gamma Spec - semiannually - TB
Discharge representing p: 2dator and bottom
feeder species collected by
electrofisher or other appropriate
fishery gear, semiannually
20S? Discharge Area (indicator) Downstream of Same as 16C5 Same as 16C5
Disconarge
23C1h Pottstown Vicinity (controll  Upstream of intake Same as 16C5 Same as 16C5
G. __ Sediment
1682 Linfield Bridge (indicator) 1.35 miles SSE Recently deposited sediment Gamena Spec - semianaually - TB
collected below the waterline,
semi-annually
16C4 Vicent Dam lindicator) 2.18 miles SSE Same as 1682 Same as 1682
33A2 Control 0.84 miles NNW Same as 1682 Same as 1682



TABLE B-2:

Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for Limerick

Generating Station, 1994

Location Location Description Distance & Collection Method and Analysis & Frequency
Direction Frequency Pe-formed--Consuitant

H. Environmesital Dosimetry - TLD

3652 Evergreen & Sanatoga Road 0.60 miles N Collection mathod and frequency TLD - monthly - TB
is described in placement TLD - quarierly - TB
procedure Section I, A.

281 Sanatoga Substation 1.49 miles NNE Same as 3652 Same as 3652

2E1 Laughing Waters GSC 4.76 miles NNE Same as 3652 Same as €52

3s1 Sanatoga Road 0.44 miles NNE Same as 3652 Same as 36S2

4E1 Neiffer Road 4.78 miles NE Same as 3652 Same as 3652

581 Possum Hollow Road 0.45 miles NE Same as 3652 Same as 3652

SH1 Birch Substation 21.54 miles NE Same as 3652 Same as 3652

6C1 Pottstown Landing Field 2.14 miles NE Same as 3652 Same as 3652

751 LGS Training Center 0.59 miles ENE Same as 3652 Same as 3652

7€1 Pheasant Road 4.25 miles ENE Same as 3652 Same as 3652

9Ch Reed Road 2.15 miles E Same as 3652 Same as 3652

1083 Keen Road 0.50 miles E Same as 3652 Same as 3652

10E1 Royersford Road 3.94 miles E Same as 3652 Same as 3652

B-7



TABLE B-2:

Location

10F3

1151

1652
16F1
1781

1851

Sample Collection and Analysis Program for the Radiologica! Environmental Monitoring Program for Limerick

Generating Station, 1994

Location Description

Trappe Substation

LGS Information Center
King Road

Vaughn Substation

2301 Market Street

Philadelphia, (controi}
Longview Road
Spring City Substation
Longview Road
Pikeland Substation
Linfield Substation

Rail Line along Longview
Road

Planebrook Substation
Snowden Substation

Ellis Woods Road

Dvstanée &
Direction

5.58 miles ESE
0.38 miles ESE
2 .84 miles SE
4.31 miles SE

28.53 miles SE

0.63 miles SSE
3.20 miles SE
0.64 miles S5€
5.04 mites SSE
1.60 miles S

0.43 miles SSE

12.97 miles S
3.49 miles S

3.06 miles SSW

Co!leciioh !'\;lé'!'hod) and

Frequency

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

Same

as

as

as

as

as 36

as

as

as

as

as

as

as

as

as

W
(o]
w
N

3652

3652

36S2

3652

3652

3652

3682

3652

3652

Analysis & Frequency
Performed--Consuitant
Same as 3652
Same as 3652
Same as 3652
Same as 3652

Same as 365

Same as 3652
Same as 3652
Same as 3652
Same as 3652
Same as 3652

Same as 3652

Same as 3652
Same as 3652

Same as 36S2

'_—




TABLE B-2:

Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for Limerick

Generating Station, 1994

Location Location Description Distance & Collection Method and Analysis & Frequency
Direction Frequency Performed--Consultant
20F1 Sheeder Substation 5.24 miles SSW Same as 36S2 Same as 3652
2151 Impound Basin 0.51 miles SW Same as 3652 Same as 3652
22G1 Manor Substation 17.73 miles SW Same as 3652 Same as 3652
23582 Transmission Tower 0.53 miles SW Same as 3652 Same as 3652
2401 Porters Mifl Substation 3.97 miles SW Same as 3652 Same as 3652
25S1 Sector Site Boundary 0.40 miles WSW Same as 3652 Same as 3652
2501 Hoffecker & Keim Streets 3.99 miles WSW Same as 3652 Same as 3652
2653 Met. Tower #2 0.40 miles W Same as 3652 Same as 3652
2681 Otd Schuylkill Road 1.68 miles W Same as 3652 Same as 3652
28D2 W. Cedarville Road 4.40 miles W Same as 3652 Same as 3652
2951 Sector Site Boundary 0.55 miles WNW Same as 3652 Same as 3652
2981 Yost Road 1.77 miles WNW Same as 3652 Same as 3652
29€1 Prince Street 4.95 miles WNW Same as 3652 Same as 3652
310 Lincoln Substation 3.00 miles WNW Same as 3652 Same as 3652
3102 Poplar Substation 3.87 miles NW Same as 3652 Same as 3652
3251 Sector Site Boundary 0.53 miles NNW Same as 3652 Same as 3652



TABLE B-2: Sample Coliection and Analysis Program for the Radiological Environmental Monitoring Program for Limerick
Generating Station, 1994

Location Location Description Distance & Collection Method and Analysis & Frequency
Direction Frequency Performed--Consultant

Friendensburg Substation 15.20 miles NW Same as 36S2 Same as 3652
Met. Tower #1 0.58 miles NNW Same a= 3652 Same as 3652
Varnell Road 4 59 miles NNW Same as 3652 Same as 3652
Pleasantville Road 1.86 miles NNW Same as 3652 Same as 3652

Ringing Rock Substation 3.84 miles NNW Same as 3652 Same as 3652

* QC Laboratory




f

[ Iy

@ 1083
®

\ 1151 /1182
\\ \

, U i
® 8% o

\ F AR 1/14S2
\\ \1652

A\ SE

|/
/ 331/53- / -

=

ESE

Figure B-1
Environmental Sampling Locations Within Ome
Mile of the Limerick Generating Station, 1994
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Figure B-2
Environmental Sampling Locations Between One and Five
Miles from the Limerick Generating Statiom, 1994
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APPENDIX C

DATA TABLES AND FIGURES
F YARY LABORATORY



APPENDIX C: DATA TABLES AND FIGURES - PRIMARY LABORATORY

TABLES

Table C-1.1 Concentrations of Gross Beta Insoluble in Surface Water
Samples Collected in the Vicinity of Limerick Generating
Station, 1994.

Table C-1.2 Concentrations of Gross Beta Soluble in Surface Water
Samples Collected in the Vicinity of Limerick Generating
Station, 1994.

Table C-1.3 Concentrations of Tritium in Surface Water Samples
Collected in the Vicinity of Limerick Generating Station,
1994.

Table C-1.4 Concentrations of Gamma Emitters in Surface Water
Samples Collected in the Vicinity of Limerick Generating
Station, 1994.

Table C-l.1 Concentrations of Gross Beta Insoluble in Drinking Water
Samples Coliected in the Vicinity of Limerick Generating
Station, 1994.

Tabie C-11.2 Concentrations of Gross Beta Soluble in Drinking Water
Samples Collected in the Vicinity of Limerick Generating
Station, 1994.

Table C-11.3 Concentrations of Tritium in Drinking Water Samples
Collected in the Vicinity of Limerick Generating Station,
1994

Table C-11.4 Concentrations of Gamma Emitters in Drinking Water
Samples Collected in the Vicinity of Limerick Generating
Station, 1994.

Table C-lli.1 Concentrations of Gamma Emitters in Fish Samples
Collected in the Vicinity of Limerick Generating Station,
1994,



Table C-IV.1

Table C-V.1

Table C-V.2

Table C-V.3

Table C-VI

Table C-Vil.1

Table C-Vil.2

Tabie C-VIIl.1

Table C-VIIi.2

Table C-VIIL.3

Table C-ViiL4

Table C-IX.1

Concentrations of Gamma Emitters in Sediment Samples
Collected in the Vicinity of Limerick Generating Station,
1994.

Concentrations of Gross Beta in Air Particulate Samples
Collected in the Vicinity of Limerick Generating Station,
1994.

Monthly and Yearly Mean Values of Gross Beta
Concentrations in Air Particulate Samples Collected in the
Vicinity of Limerick Generating Station, 1994,

Concentrations of Gamma Emitters in Air Particulate
Samples Collected in the Vicinity of Limerick Generating
Station, 1994,

Concentrations of I-131 in Air lodine Samples Collected in
the Vicinity of Limerick Generating Station, 1994.

Concentrations of I-131 in Milk Samples Collected in the
Vicinity of Limerick Generating Station, 1994.

Concentrations of Gamma Emitters in Milk Samples
Collected in the Vicinity of Limerick Generating Station,
1994,

Monthly TLD Results for Limerick Generating Station,
1994,

Quarterly TLD Results for Limerick Generating Station,
1994,

Mean TLD Results for the Limerick Generating Station Site
Boundary, Middle and Outer Rings, 1994.

Summary of the Ambient Dosimetry Program for Limerick
Generating Station, 1984.

Summary of Collection Dates for Samples Collected in the
Vicinity of Limerick Generating Station, 1994,



FIGURES
Figure C-1

Figure C-2

Figure C-3

Figure C-4

Figure C-5

Figure C-6

Figure C-7

Figure C-8

Figure C-8

Mean Monthly Insoluble Gross Beta Concentrations
in Surface Water Samples Collected in the Vicinity of
LGS, 1982-1994.

Mean Monthly Soluble Gross Beta Concentrations in
Surface Water Samples Collected in the Vicinity of
LGS, 1962-1994.

Mean Monthly insoluble Gross Beta Concentrations
in Drinking Water Samples Collected in the Vicinity of
LGS, 1982-1994.

Mean Monthly Soluble Gross Beta Concentrations in
Drinking Water Samples Collected in the Vicinity of
LGS, 1982-1994.

Mean Annual Cs-137 Concentrations in Fish
Samples Collected in the Vicinity of LGS, 1982-1994.

Concentrations of Cs-137 in Sediment Samples
Collected in the Vicinity of LGS, 1982-1994.

Mean Weekly Gross Beta Concentrations in Air Par-
ticulate Samples Collected in the Vicinity of LGS,
1994,

Mean Monthly Gross Beta Concentrations in Air Par-
ticulate Samples Collected in the Vicinity of LGS,
1982-1994.

an Monthly Ambient Gamma Radiation Levels in
Vicinity of LGS, 1982-1994.

C -ii



TABLE C-I.1

TABLE C-I.3

COLLECTION
PERIOD
JAN-MAR 94
APR-JUN 94
JUL-SEP 54
OCT-DEC 94

CONCENTRATIONE OF GROSS

COLLECTED IN THE VICINITY

:nmzmmwmn::lmmwsmmnlmuuu

OF LIMERICK GENERATING fTATION, 1954

RESULTS IN UNITS OF PCI/LITER = 2 SIGHMA
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COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1994

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES
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TABLE C-I.4 CONCENTRATIONS OF GAMMA EMITTERS IN SURPACE WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1794

RESULTS IN UNITS OF PCI/LITER = 2 SICMA

COLLECTION RA-226 TH-228
STC PERIOD
1092 JAN 94 -10 + 10 0.2 + 0.9
FEB %4 ~-20 + 9 1.2 + 0.9
MAR 94 10 2 10 0.7 + 0.8
APR %4 -10 + 10 -0.4 + 0.9
HAY 94 0 + 10 2.4 + 0.9
JUN %4 -16 + 8 1.5 + 0.8
JUL: 94 -3 s @8 1.1 £ 0.9
AUG %4 -20 + 10 -0.4 + 0.8
SEP %24 7 s 7 0.9 2 0.6
oCcT %4 -10 + 10 -2 + 1
NOV 94 10 + 10 1.4 + 0.9
DEC %4 R + 9 1.8 s+ 0.8
MEAN -6 + 22 0.7 + 2.6
1381 JAN %4 5 + 8 0.0 + 0.7
FEB %4 1 £ 9 -0.3 + 0.9
HMAR 54 -9 + 7 -0G.6 2 0.6
APR 94 -10 + 10 -1 s 1
MAY %4 -29 + 10 1.4 + 0.8
JUN 94 -11 + 8 0.1 s 0.8
JUL %4 5 + 8 -0.3 s 0.7
AUG 946 -9 + 8 2.8 £ 9.7
SEP %4 -4 2 5 -1.5 2 0.5
ocT %4 4 + 8 ~-0.4 2 0.7
®OV %4 -13 2 9 0.2 + 0.9
DEC %4 -18 + 9 -2.8 s« 0.8
MEAN -7 + 18 -0.2 + 2.7
2481 JAN %4 -20 + 10 -2.0 + 0.9
PEB 94 -2 s 8 0.2 + 0.7
MAR 54 0 + 10 -2.0 + 0.8
APR 5S4 ~-14 e ® 0.3 s 0.7
MAY %4 7 + 5 1.4 + 0.8
JUN %4 -3 s 7 6.9 + 0.6
JUL %4 ¢ s 7 -1.3 2 0.6
AUG 94 -10 + 8 -0.9 s 0.7
SEP %4 -15 -~ 9 -0.5 + 0.8
OoCT 94 -14 2 8 -0.2 t 0.7
HOV 954 -9 + 6 -1.5 + 0.6
DEC %4 -10 s 10 2.3 + 0.9
MEAN -7 + 16 -0.3 s 2.7
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DEC 954

TABLE C-II.
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PERIOD

COLLECTION
PERIOD

JUL-SEP 954
OCT-DEC 54
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CONCENTRATIONS OF GROSS BETA INSOLUBLE IN DRINKING WATER SAMPLES

COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1954

RESULTS IN UNITS OF PCI/LITER 2 2 SIGMA
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0.7 2 0.5 0.5 s 0.5 0.1 + 0.4 0.9 s 0.5 0.0 2
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0.7 z 0.5 0.7 z 0.5 0.4 + 0.5 0.5 z 0.5 0.0 *
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CONCENTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1994

RESULTS IN UNITS OF PCI/LITER z 2 SIGMA
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TABLE C-1IV.1

16C4

332

CONCENTRETIONS OF GAMMA EM
IN THE VICINITY OF LIMERICK GENERAT

RESULTS IN UNITS OF PCI/KILOGRAM DRY = 2 SIGMA

COLLECTION
PERIOD

05/24/94
11/03/%4

05/24/%4
11703794

05/726/94
11/03/94

A ol s A Sl R I AR e

e 14000
400 16000

2500 15000

300 %000
400 15000

100 12000

300 8600
300 820¢C

100 8400

10
40

c - 10

ITTERS IN SILT SAMPLES COLLECTED
ING STATION, 199

B

£8-137

+ 40
400 + &9
2%0 + 310
140 + 30
150 + 40
150 + 10
10 + 30
0 + 30
10 + 10



TABLE C-V.1 CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1994

RESULTS IN UNITS OP B-3 PCI/CU. METER : 2 BIGMA
GROUP I - ON-SITE LOCATIONS

WEEK 1083 1181 1481 3482
01 18 :t 3 16 z 3 14 % 3 15 s 3
02 15 3 17 z 3 15 z 3 16 s 3
03 28 t 3 29 : 4 30 : 4 32 : 4
04 14 3 18 s 3 14 : 3 15 : 3
0% 21 t 4 23 z 4 19 + 4 20 + 4
06 23 t 2 18 2 3 18 5 J 18 t 3
07 23 t 4 20 z 3 22 z 4 23 : 4
(4] 14 2 3 13 z 3 13 3 13 z 3
09 16 z 3 15 : 3 14 3 16 z 3
10 21 3 18 t 3 20 t 3 20 t 3
11 14 3 13 : 3 12 3 13 + 3
12 16 s 3 12 3 12 t 3 13 z 3
13 21 zt 4 16 : 4 ié z 4 i3 3
14 15 3 13 3 14 z 3 13 z 3
15 14 4 18 : 4 19 : 4 14 s &
16 17 : 8 17 z 3 15 t 3 17 s 3
17 15 t 3 13 s 3 15 t 3 16 z 3
18 is z 3 17 : 3 14 : 3 14 3
19 i3 z 3 17 s 4 19 : 4 21 : 4
20 8 s 3 11 z 3  ; z 3 11 z 3
21 16 z 3 9 s 3 11 z 3 13 t 3
22 14 z 3 12 z 3 12 | 12 z 3
23 16 t 3 12 t 3 11 t 3 13 3
4 i z 3 18 e 3 21 t 3 20 s 3
25 14 z 3 15 z 3 13 z 3 16 + 3
26 14 r 3 16 z 3 14 t 3 13 s 3
27 24 : 4 19 z 4 21 t 4 (1)
28 a0 t 4 a8 t 4 16 z 4 20 : 4
29 17 z 3 15 t 3 13 2 3 17 t 3
30 (1) 15 t 3 11 3 12 z 3
3 17 g3 16 t 3 12 s 3 18 3
32 19 : 3 15 3 17 : 4 17 t 3
i3 11 z 3 9 td 8 2 3 i0 3
4 19 z 3 24 : 4 17 z J 19 z 3
38 185 z 3 4 : 3 15 £ 3 15 s 3
36 21 s 4 16 x4 16 : 4 17 t 4
37 28 t 3 34 : 4 28 t 4 31 t 4
e 14 s 4 13 : 3 11 3 12 z 3
39 16 + 3 12 : 3 15 3 4 s 3
40 15 t 3 15 z 3 10 2 3 15 z 3
41 ié s 3 17 z 3 17 t 3 ie t 3
42 24 t 3 26 t 4 20 : 3 26 + 4
43 21 z 3 19 3 21 t 3 21 t 3
44 15 s 3 15 3 14 3 21 3
45 23 : 3 21 s 3 18 t 3 21 z 3
46 20 & D 2 t 3 18 z 3 19 z 3
47 15 : 3 17 23 17 3 15 3
48 30 : 4 3l z 4 29 : 4 28 : 4
45 15 z 3 16 z 3 14 s 3 14 z 3
50 19 x 3 22 : 3 21 3 24 t 3
51 25 3 a5 3 23 3 25 x93
$2 21 z 3 22 : 3 21 z 3 24 z 3

MEAN 18 t 5 18 s 11 16 s 10 17 z 10

(1) SEE PROGRAM EXCEPTIONE SECTION POR EXPLANATION

c -1



TABLE C-V.1 CONCENTRAYIONS OF GROSS BETA IN AIR PARTICULATRE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1994

RESULTS IN UNITE OF R-3 PCI/CU. METER = 2 SIGMA
GROUF II - INTERMEDIATE DISTANCE LOACATIONS

WEEE aml [ {51 sci 13¢c1 isml 1781
01 16 3 14 s 3 14 s 3 16 s 3 14 s 3 b )
02 186 2 3 17 z 3 i9 s 3 15 s 3 ie 2 3 18
03 31 s 4 32 s 4 30 s 4 a8 s 4 33 s 4 Fi 3
04 16 s 3 15 s 3 a0 3 18 z 3 21 4 15
08 i + 4 a0 s/ a5 s 4 19 + 4 as + 4 i
06 22 s 3 17 e 3 17 e 3 21 s 3 F¥ 2 3 ie
07 (1) ae z 4 21 s 3 a5 = 4 22 + 4 a6
oe 14 s 3 i3 z 3 16 s 3 12 s 3 4 s 3 14
0s 17 s 3 14 s 3 16 s 3 14 z 3 15 s 3 13
10 a2 2 3 17 s 3 17 s ) 19 s 3 17 e 3 17
11 12 s 3 11 s 3 13 s 3 11 s 3 13 z 3 13
12 16 s 3 12 = 3 12 s 3 i3 t 3 13 z 3 13
13 is s 4 16 t 4 ié x 4 15 x 4 17 s 4 15
4 14 s 3 1 s 3 13 3 4 3 14 s 3 13
is i3 x & L] s 4 il s 4 13 x & 15 : & 10
16 1 s 3 17 sz 3 17 s 3 ie s 3 ie t 3 13
17 1é s 3 14 s 3 $ s 3 i x 3 17 2 3 14
18 14 2 3 15 s 3 15 s 3 10 s 3 13 s 3 14
i 14 s 3 12 s 3 ie s 4 2% s 4 is e 3 15
20 7 s 3 6 s 2 9 s 3 3 s 3 $ s 3 1]
21 15 s 3 14 s 3 L s 3 i3 23 12 s 3 16
22 13 s 3 14 » 3 12 : 3 12 s 3 13 z 3 13
23 13 s 3 i2 s 3 14 s 3 s s 2 16 + 3 14
24 19 s 3 a1 s 3 20 s 3 20 s ) 19 s 3 19
25 17 s 3 17 s 3 15 ) 13 z 3 15 s 3 13
26 14 s 3 13 e 3 17 s 3 16 s 3 13 s 3 B
27 37 e B as z 4 i8 z 4 ie x4 27 s 4 1
28 ie s 4 as x 4 19 x 4 a6 * 4 19 x 4 20
as 19 s 3 21 s 3 19 s 3 17 e 3 i s 3 1s
30 13 s 3 16 2 3 14 : 3 bY ) s 3 18 s 3 11
31 16 z 3 £l z 3 ie s 3 14 z 3 13 s 3 15
32 17 2 3 17 z 3 15 s 3 37 s 3 (1) 15
33 10 s 3 11 s 3 10 s 3 12 e ] 13 s 3 10
34 20 x4 is s 3 17 s 3 24 + 4 22 = 4 14
as 15 s 3 12 s 3 15 s 3 16 s 3 i " ) 12
36 a1 s 4 17 = 4 21 + 4 15 + 4 23 s 4 19
37 30 s 4 a7 x 3 27 s 3 k] + 4 30 + 4 26
e 13 s 3 13 s 3 12 z 3 11 s 3 11 s 3 16
s i s 3 12 s 3 14 z 3 i3 s 3 14 s 3
40 13 s 3 13 s 3 b LY s 3 i e 3 14 s 3 13
41 i s 3 30 2 3 17 s 3 1€ s 3 19 s 3 22
42 23 * & 22 s 3 ao s 3 a3 s 3 i s 3 a3
e 20 : 3 21 e 3 19 s 3 1 s 3 21 s 3 21
4" 17 s 3 16 s 3 16 s 3 17 s 3 16 * 3 15
45 22 : 4 21 " b8 s 3 19 3 22 s 3 20
46 23 s 3 1y s 3 a0 s 3 22 s i s 3 17
47 ie s 3 16 s 3 s s 3 16 s 3 18 s 3 ié
'Y ay 4 as s 3 a8 s 3 a8 z 4 30 + 4 32
oy 14 3 13 s 3 15 s 3 14 : 3 15 s 3 13
50 22 3 17 s 3 22 z 3 21 s 3 20 s 3 19
s1 as s 3 a5 s 3 24 s 3 24 s 3 H s 3 as
$2 18 z 3 22 ") 23 s 3 a3 s 3 27 s 4 17

MEAN ie + 10 17 s 11 17 s 10 17 s 11 16 s 11 17

(1) SEE PROGRAM EXCEPTIONS SBCTION FO® EXPLANATION
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TABLE C-V.1 CONCENTPATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICE GENERATING STATION, 1894

mnmwl-tn:/u.mcacm
GROUP 11 - INTERMEDIATE DISTANCE LOACATIONS

WEER 20Dl 2681 2981 3ipl 3581
01 13 s 3 10 3 13 2 3 14 3 15 z 3
02 18 3 bt ] 3 e s 3 18 z 3 19 2 3
03 30 s 4 32 z 4 33 s 4 20 x 4 a4 s 3
os 15 e 3 15 s 3 ie . 16 t 3 16 s 3
0% as s 4 17 z 4 21 s« 4 19 z 4 20 z 4
06 18 z 3 (1) 17 s 3 i + 3 17 z 3
07 as x4 a3 s 4 20 s 3 27 : 4 25 + 4
o8 15 s 3 11 s 3 i3 s 3 16 s 3 17 s 3
08 18 3 14 : 3 20 s 3 i 3 12 s 3
10 17 z 3 i6 s 3 ¥ ] s 3 i s 3 ie s 3
i1 13 s 3 13 s 3 13 s 3 13 s 3 14 3
12 1s 3 13 s 3 i6 e 3 17 2 3 14 z 3
13 13 * 3 b € ] s 4 i6 z 4 16 t 4 13 t 4
14 12 z 3 13 s 3 12 z 3 13 s 7 16 s 3
15 1] s 4 10 s 4 k{ s 3 s z 4 12 s 4
ié i6 s 3 19 s 3 14 3 15 s 3 15 z 3
17 14 s 3 is s 3 13 3 14 s 3 L] z 3
ie 13 s 3 13 z 3 14 z 3 12 2 3 13 s 3
1% 14 s 4 13 z 3 15 s 3 14 s 3 13 : 3
20 7 s 3 9 s 3 (1) 7 = 3 9 s 3
21 15 s 3 11 z 3 15 s 3 13 z 3 17 s 3
22 i8 s ) 13 3 13 s ) 14 3 12 z 3
23 16 s 3 13 s 3 11 s 3 15 s 3 15 3
FL) ie s 3 i8 s 3 i : 3 14 s 3 9 s 3
25 16 s 3 13 t 3 16 s 3 16 2 3 17 s 3
26 17 s 3 s s 2 15 s 3 a8 s 3 12 s 3
27 a3 s 4 17 z 4 FL3 : 4 2l s 4 22 s 4
28 18 s 4 16 s 4 ie + & 19 z 4 20 s 4
2% 14 s 3 13 s 3 15 3 15 3 19 s 3
a0 14 s 3 17 s 3 s 2 3 15 s ) 14 s d
31 s s 3 17 2 3 17 s 3 16 =3 13 e 3
32 ie x 3 17 s 3 15 s 3 17 z 3 18 z 3
33 1] e 2 11 s 3 13 s 3 11 s 3 10 s 3
34 20 s 4 23 s 4 19 2 3 ie s ) 20 s 3
3% 12 s 3 1?7 s 3 4 s 3 12 s 3 is s 3
36 17 s 4 i9 s 4 19 s 4 20 s 4 18 s 4
37 i e 4 30 e é a1 s 4 30 + 4 30 x4
38 19 s 3 12 s 3 15 s 2 11 s 3 11 3
39 14 s 3 i3 s 7 1L s 3 12 s 3 17 s 3
40 32 e 3 14 s 3 11 s 3 15 s 3 15 s 3
41 18 s 3 ie ' 20 s 3 17 s 3 23 z 3
42 P 2 4 23 z 4 232 s 3 2% z 4 23 s 3
4 18 s 3 20 s 3 23 s ) 19 s 3 21 z 3
4 17 s 3 18 s 3 ié s 3 16 s 3 14 z 3
45 22 s 3 30 s 3 23 s 3 20 s 3 21 e 3
' 19 s 3 20 s 3 b s 3 is =3 22 s 3
'y i s 3 13 s 3 15 z 3 16 s 3 16 s 3
48 32 s 4 34 = 4 e s 3 30 + & 30 s 4
49 15 s 3 15 s 3 13 3 16 s 3 16 s 3
S0 19 s 3 ié s 3 20 s 3 F) s 3 21 s 3
51 23 s 3 25 s 3 as s 3 26 s 3 a s 3
52 F ¥ s 3 19 s 23 s 3 22 s 3 a0 s 3

MEAN 17 s 10 17 + 11 17 + 10 17 s 10 17 s 10

(1) SEE PROGRAM EXCEPTIONS SBCTION POR EXPLANATION
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TABLE C-V.3 CONCENTRATIONS OF GROSS BFTA IN AIR PARTICULATE SAMPLES
COLLECTED IN TEE VICINITY OF LIMERICK GENERATING STATION, 1994

RESULTS IN UNITS OF E-3 PCI/CU. METER = 2 SIGMA

GROUP III - CONTRCL LOACATIONS

WEEK 1384 2261
01 15 z 3 12 s 3
02 b§ 3 s 3 15 s 3
03 29 z 4 26 z 3
04 15 z 3 i3 z 3
0s 27 z 3 19 z 4
(13 20 z 3 19 T3
07 23 z 3 26 z 4
08 13 s 3 7 z 3
09 16 s 3 14 z 3
10 13 z 3 20 z 3
il 16 z 4 14 z 3
12 ie s 3 12 z 3
13 14 z 3 16 z 4
14 19 2 3 15 s 3
15 20 s 3 & z 4
16 20 3 ie z )
17 19 z 3 15 z 3
18 12 z 3 13 z 3
19 25 z 4 17 s 4
20 10 z 2 7 z )
21 17 z 3 16 z 3
22 16 z 3 {8 z 3
23 20 s 3 14 z 3
24 20 s 3 19 s 3
25 ie 3 17 z 3
26 2% z 3 14 sz 3
27 i z 3 27 s 6
28 23 s 3 21 : 4
29 18 s 3 15 s 3
30 19 z 3 13 s 3
31 ie z 3 13 z 3
32 ie z 3 17 2z 3
33 13 z 3 10 z 3
34 22 z 3 20 z 3
as i8 z 2 16 3
36 27 : 4 1% s 4
37 35 z 4 a8 : 4
38 14 s 3 17 2 3
39 22 z 3 i3 z 3
40 16 z 3 14 s 3
4l 1€ s 3 16 sz 3
42 25 z 3 21 z 3
43 1s z 3 18 s 3
éé 18 z 3 16 z 3
45 18 3 22 s 3
46 22 s 3 17 x 3
47 13 z 2 1é z 3
é® 30 z 3 29 z 4
49 17 z 3 15 s 3
$0 21 s 3 18 z 3
$1 24 s 3 21 s 3
52 20 z 3 1s s 3
MEAN i’ z 10 17 z 10

c - 14



MONTHLY AND YEARLY
COLLECTRD IN THE VICE

MEAN VALURS OF GROSS BETA CONCERNTRA™
NITY OF LIMERICK GENERATING STATIC .

01/03/94-01/31/94
01/31/94-02728/94
02/28/94-03/38/94
03/38/94-05/02/94
05/02/94-05/31/94
05/31/94-06/27/94
06/37/94-08/01/94
08/61/94-08729/94
08/29/94-107/03/94
10/03/94-10/31/94
10/31/94-21728/93
11/28/94-01/03/95

01/03/94-01/03/8%

WOTE

GRUUP I CONSIST OF
GROUP II CONSIST OF LOCATI
GROUP I1II CONSIST OF LOCATIONS
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17

"TET AR R
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o
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08/29/94-10/03/94
10/03/94-10/31/94
10/31/94-11/728/94
11/28/%4-01/03/95

01/03/94-01/03/9%

LOCATIONS 1083, 1181, 1451, 3452
oNS 2B1,

13c1, 1501,

11
10
13
12

Cc

* (B-3 PCI/

15

1994

TR LA R NN
P Ik kR

R eRae AEEes UGB SERGaEesebatS

-
o =

01/03/94-91/31/94
01/31/94-02728/94
03/28/94-03/28/94
03/28/94-05/02/94
05/02/94-0%/31/94
05/31/24-96/27/94
06/27/54-08/01794
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10/03/94-10/31/94
10/31/94-11/28/94
11/28/94-01/04/9%
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13
i0
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01/03/94-01704/95 7

1781, 2001, 26B1, 2981, 3101, ise1
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CONCENTRATIONS

OF GAMMA EMITTERS IN AIR PARTICULATE SAMPLES

COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION,

RESULTS IN UNITS OF E-3 PCI/CU. METER = 2 SIGMA

TABLE C-V.3
COLLECTION
sTC PERIOD
1083 01/03-04/04/54

1181

13c1

13H4

1481

2261

(1)

04/04-07/05/94
07/05-10/03/54
10/02-01/03/95

01/03-04/04/94
04/04~07/05/94
07/05-10/03/94
10/03-0./03/95

01/03-04/04/94
04/04-07/05/94
07/05-10/03/9%&
10/03-01/03/85

01/03-04/04/94
04/04-07/05/94
07/05-10/03/94
10/03-01/04/95

01/03-04/04/94
04/04-07/05/94
07/05-10/03/94
10/03-01/03/98

MEAN
01/03-04/04/54
04/04-07/05/54
07/05-10/03/94
10/03-01/03/95
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CONCENTRATIONS OF GAMMA EMITTERS IN MILK SAMPLES
COLLRCTED IN THR VICINITY OF LIMERICK GENERATING STATION,

RESULTS IN UNITS OF PCI/LITER =
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03/11-01/711/94
03/08-03/08/54
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04/26-04/36/94
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06/07-06/07/9%4
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C-VII.3 CONCENTRATIONS OF GAMMA EMITTERS IN MILE SAMPLSS
COLLECTED IN THE VICINITY OF LIMERICK GENERATLIHG STATION, 1994

RRSULTS IN UNITS OF PCI/LITER = 2 BIGM

COLLEBCTION E-40 cs-134 ce-137 BA-140 LA-140
gTC PRERIOD
2181 01/31-01/11/94 1500 = 100 0 s 3 i s 3 0 s 7 0 s 2
02/08-02/08/94 1400 g« 100 -1 : 3 1 x 2 -3 s b -3 x 4
03/08-03/08/94 1300 = 100 b s 3 1 s 3 -3 s 7 0 s 3
04/12-04/12/54 1400 = 100 0 s 2 F s 2 -3 2 5 0 s 3
04/36-04/26/594 1300 = 100 -3 s 3 b s 3 -1 s 7 b z 3
05/10-05/10/54 1500 = 100 o s 2 0 s 2 2 s 5 0 s 2
05/34-05/34/94 1400 = 100 4 s 3 1 : 3 -4 s & b : 3
06/07-06/07/94 1400 = 100 1 z 3 e e 2 -4 s 6 i s 3
06/31-06/31/54 1400 = 100 -3 : 2 0 : 2 4 s 5 c s 2
07/05-07/05/54 1500 = 100 -1 s 3 b t 3 -4 £ 7 0 s 3
07/19-07/18/%4 1500 = 100 0 x 2 0 s 3 3 s 6 2 s 2
0B/02-08/02/94 1400 = 100 o e 3 3 s 3 (] z 10 -1 s 4
08/16-08/16/54 1400 =« 100 -1 s 3 -4 s 3 0 s 10 i s 4
08/30-08/30/94 1300 = 10C 1 s 3 0 s 3 0 s 5 -3 z 2
09/13-09/13/84 3400 = 100 -1 s 2 1 2 0 z 6 0 s 2
9/37-09/237/54 1400 = 100 0 s 3 3 : 4 -1 s 5 0 s 2
10/711-10/711/94 1400 2 100 2 s 3 b x 3 -1 s 8 i z 3
10/35-10/25/94 1400 = 100 i s 2 0 : 3 2 s 5 -1 s 2
11/08-11/08/94 1400 s 100 3 s 3 Pl s 3 13 S 2 s 3
11/33-11/33/%4 1500 = 300 -3 s 3 2 s 3 ) t 9 | : 4
13/713-13/13/%4 1400 = 100 3 * 4 - s 3 -1 s 8 -1 s 3
MEAH 1400 = 100 i : 3 ! x 2 0 2 6 0 z 2
23r] 01/11-01/11/94 1300 = 100 3 : 3 4 : 34 -6 z B -3 g 3
032/08-02/08/94 1400 « 100 1 s 3 3 2 3 < z 9 2 s 3
03/08-03/08/94 1400 =2 “00 -1 s 3 3 : 2 5 s 6 0 e 3
04/12-04/13/%4 13200 # 100 4] s 3 “ s 3 -2 s 7 b s 3
04/26-04/26/54 1400 ¢ 100 -1 : 3 a s 3 -3 z 6 1 x 3
05/10-05/10/94 1300 =« 100 -1 s 3 2 t 3 2 s 6 -3 z 2
05/24-05/24/54 1300 = 100 i z 2 é s 3 -4 7 0 : 3
06/07-06/07/94 1200 = 100 1 s 3 2 t 2 2 2 6 ¢ s 3
06/21-06/31/94 1400 = 100 i s 3 3 s 3 -2 s B i s 3
07/05-07/05/94 1400 =2 100 0 e 3 1 : 3 0 s 10 3 2 &
07/19~07/19/94 1400 = 100 1 s 3 1 e 3 0 s 10 0 r 4
0e/02-08/032/94 1500 = 200 0 s 2 F e 2 0 s 7 i s 3
08/16-08/16/94 1400 = 100 0 e 3 4 s 3 10 s 10 1 s 5
08/30-08/30/94 1300 = 100 i x 2 3 s 3 -3 s 6 -3 e 3
09/13-08/713/94 1300 =« 100 i z 3 2 s 3 10 z 10 2 s 4
09/37-09/27/94 1300 = 100 2 : 3 b s 3 2 : B -3 s 3
10/11-10/11/9%4 1100 = 100 0 s 4 3 s 2 -3 s 6 0 e 3
10/725-10/25/94 1300 = 100 0 z 3 2 s 3 3 s b 1 2 3
11/086-11/08/94 1400 = 100 0 : 3 4 : 3 . s 5 -1 s 2
11/22-11/33/%4 1300 = 100 -1 t 3 0 e 2 “ s 8 | e 3
12/13-12/13/94 1200 ¢ 100 0 x 3 5 s 3 b x B 2 : 3
MEAN 1300 = 200 e s 3 2 s 3 i s 7 0 s 3

0




a—
MONTHLY TLD RESULTS POR LIMERICE GENEZRATING STATION 19%s
RESULTS IN UNITS ¥ MILLI-ROENTGEN/STD L s 2 8.D
ETATION MWEAN » TAN FES® AR APR MAY J™ 4831 ADYG 1 43 o T oV DRC
coDe 2 8.0 1)

: 3882 7.7 ¢ 3.0 S 0 2 0.0 sS.4 2 0.7 §.3 ¢ 0.8 7.2 = 0.3 10.1 = 6.0 9.1 2 0.7 2.8 2 0.3 7.9 & €.3 2.5 = 0.6 2.6 &2 0 . L] ; s 0.4 VV\-"‘.‘ l
el 7.¢ 1.0 €.5 = 1.2 $.¢ 2 0.8 $.7 + 0.8 6.0 =« 0.5 2.7 8 58 2.0 = 1.2 7.7 2 0.4 7.4 = 1.1 7.5 =« 0.2 t.1 a 0.8 7.2 & 0.3 §.7 = 0.0
= 7.3 2 2.9 £E.8 « 0.5 ¢e.9 = 0.3 ¢.0 & 1.0 §.9 ¢« 0.3 7.3 ¢« 1.2 .5 = 1.4 8.7 2 0.5 7.9 2 0.3 .5 = 0.8 9.0 2 0.3 0.1 =« 0.3 7.4 = 1.1}
181 7.0 = 2.5 5.9+ 0.9 ¢.5 = 0.2 $.3 « 0.2 .9 = 0.7 7.0 2 0.0 0.3 2 1.7 9.1 = 0.5 7.5 = 0.8 .3 & 1.2 0.3 = 0.2 7.% = 0.2 7.9 = 0.3
en: 5.0 2 1.6 $.1 ¢« 0.2 4.6 = 0.5 4.4 = 0.0 $.7 = 0.8 $.5 = 0.2 6.3 2 1.2 §.7 = C.4 6.1 =2 0.4 §.6 =2 0.4 €§.%9 « 0.2 6.2 = 0.8 §.0 2 9.3
81 2.0 2 2.7 6.5 2 0.3 £.35 + 0.2 6.0 » 0.6 .0 = 0.2 7.9 & 0.9 2.9 =« 1.2 2.8 = 0.3 57 8 3.8 2.1 2 0.2 9.8 2 0.3 2.7 2 0.3 0.2 = 0.3
sm1 .2 » 2.9 .6 2 0.8 6.1 2 0.8 6.1 = 0.7 8.2 2 0.8 €. = 0.5 .5 2 1.6 $.5 2 0.0 2.7 ¢« 0.2 2.0 & 0.2 2.6 = 0.9 2.8 2 0.4 2.5 2 1.0
L Lo | 7.3 ¢« 2.8 $.7 2 0.8 .7 =« 0.8 $.9 2 1.0 6.7 » 0.3 6.9 =« 0.8 2.5 =« 1.4 2.7 &2 G.4 7.9 2 0.9 2.1 = 0.3 2.1 2 0.2 7.8 = 0.3 7.1 = 0.7
781 7.9 & 2.9 6.6 &2 9.3 5.3 2 0.2 5.2 = 0.4 7.4 = 0.3 7.% =« 0.7 £.8 2 0.7 0.2 = 0.3 2.9 2 0.4 g.1 = 0.3 8.9 = 1.0 0.2 2 0.6 2.0 = 0.3
TR 7-3 & 3.9 6.0 2 0.8 4.7 = 0.5 $.5 = 9.5 7.5 2 0.9 7.0 &« 0.2 2.5 = 1.9 8.3 & 0.3 7.7 = 0.8 2.4 =2 0.2 $.7 = 9.1 7.2 £ 1.0 7.7 = 6.8
| Lo | 7.0 = 2.9 .4 = 1.2 4.2 = 0.5 5.8 = 1.0 €.%5 = 0.4 6.0 2 0.8 2.3 = 1.1 7.8 2 0.1 7.6 =« 0.% 7.0 = 0.1 8.3« 0.3 7.4 = 0.2 £€.9 =2 0.9
1083 7.7 & 3.3 2.% =« 1.2 5.5« 1.0 5.9 2 0.9 7.1 = 1.3 7.3 2 0.3 2.4 2 0.9 2.3 2 0.4 7.0 & 0.3 9.5 = 0.5 2.9 2 0.1 2.1 2 0.3 7.5 = 0.8
jom1 7.3 2 2.8 5.7 = 0.8 4.9 « 0.3 £.6 2 0.5 7.2 = 0.8 7.9 =2 0.2 $.0 =« 1.8 2.5 # 0.3 7.5 ¢ 0.3 0.2 =2 0.3 9.7 2 8.3 0.0 2 0.6 6.9 = 0.%
iem) 7.3 2 2.3 5.7 2 0.8 S.6 & 0.7 5.3 2 0.9 7.3 = 0.4 7.2 2 0.2 2.5 = 1.1 2.2 = 9.2 7.4 = 0.7 2.4 2 0.2 0.3 = 1.1 2.0 2 0.8 7.4 = 0.3
1181 8.3 2 2.9 §.5 =« 0.% §.3 2 1.4 5.9 = 0.9 7.9 = 0.7 8.0 « 0.6 9.7 = 1.5% 2.1 = 0.2 8.6 = 0.2 2.5 = 0.3 9.9 =2 0.2 2.8 = 2.0 9.0 & 1.5
13Ci 5.8 = 1.7 4.7 = 0.2 5.1 2 0.0 4.2 = 0.7 5.5 = 9.1 $.1 = 0.9 .8 = 1.1 €.%5 & 0.3 5.8 = 0.2 6.4 = .1 7.9 = 0.4 6.1 = 0.5 $.8 &« 0.2
11 7.5 =2 2.3 $.2 2 0.2 §.6 =2 1.0 6.0 « 0.5 7.1 = 0.3 7.2 = 0.8 £.% = 1.4 0.2 » 0.3 7.7 = 0.2 2.5 = 0.3 8.8 & 8.3 0.1 ¢« 0.3 7.9 = 0.8
1384 .02 1.2 4.5 2 0.0 3.6 2 9.5 4.7 = 0.5 4.9 = 0.2 4.7 = 0.3 4.0 ¢ 0.5 S.2 =2 0.1 4.9 = 0.8 £.%5 =« 0.8 $.0 = 0.3 $.2 = 0.1 £.7 « 0.8
1481 6.2 =« 2.7 5.4 = 1.5 $.2 2 0.7 $.3 &£ 0.3 €.0 = 0.5 6.5 = 0.4 0.7 = 1.0 7.4 = 0.2 §.% « 0.0 7.2 = 0.4 2.5 2« 0.6 7.0 2 0.1 7.0 = 8.3
15Dl 7.5 =« 2.5 6.0 « 0.8 5.6 2 0.8 5.6 2 0.6 7.1 = 0.4 7.6 & 2.2 9.2 2 0.7 8.6 2 2.3 7.6 = 0.1 8.5 = 0.8 8.7 = 0.1 8.2 2 0.5 7.2 = 0.0
1682 6.7 « 2.1 5.8 2 0.8 $.4 2 1.5 4.7 = 0.3 6.3 = 0.3 6.2 « 0.2 2.0 =2 0.8 7.4 = 0.4 7.4 = 1.4 7.6 = 0.3 7.9 =2 0.2 7.0 2 0.3 7.9 = 0.4
16071 7.6 = 3.1 5.2 2 0.3 S.1 = 0.3 4.9 = 0.9 7.7 = 1.7 7.2 = 0.8 $.9 =2 1.5 0.4 & 0.8 7.7 2 0.9 2.7 2 0.2 2.0 2 0.3 2.4 = 0.1 7.9 = 8.3
17R1 7.0 &« 2.0 5.6 2 9.6 .0 = 1.3 5.3+ 0.0 §.9 2 0.7 6.7 = 0.4 0.5 = 1.2 7.0 « 9.2 £§.%9 2 2.3 7.7 2 0.4 $§.2 =« 0.3 7.5 2 0.1 7.1 « 0.1
18813 6.6 = 2.2 5.6 » 1.1 sS4+ 2.3 5.1 0.0 £ 62 0.9 §.2 = 0.1 9.2 =2 1.4 §.9 = 0.1 6.6 = 0.2 7.4 = 0.1 7.7 2« 0.4 T:i 2 6.3 §.6 = 0.9

1. MEAN AND TWO TIMRS THE STANDARD DEVIATION OF THE MONTHELY RESULTS.




TABLE C-VIIT. 1 MONTHLY TLD RESULTS POR LIMERICK CENERATING STATION, 1596

RESULTS IR UNITS OF MILLI- ROENTGEM/STD. MO. =« 2 5.D.

1091 $.9 = 3.0 e =00 4.9 = 1.5 47201 35.3s90.8 .22 0.2 10.2 2368 5.8 : 8.3 $.§ « 0.1 .4 = 0.8 .7 = 0.4 $.720.2 8.3:058
101 7.1 2 2.¢ S.80 9+ 0.5 54210 S5.3e0.3 €% 2 0.2 .3 2 0.3 9.8 22,0 7.9 =00 6.9 £ 0.2 7.7=05 2.3 0.3 7.7 s 0.4 6.9 2 0.8
2001 €0 2 2.0 5.0 2 0.8 $.5 0.8 5.2 2 0.0 .5 2 0.3 §.4 2 0.4 9.0 2 0.9 ( €.820.2 7.32 0.5 0.1 0.1 7.1 203 7.6s 0.0
2071 7.3¢ 2.8 $5.920.9 5.5+:04 $.32 0.1 7.1=0.8 .72 0.3 10.2 2 2.8 7.0 ¢ 0.0 7.2 =2 0.2 $.% 2 1.4 0.7 0.7 7.8026.2 7T.6s1.8
2182 $.4 2 2.2 $.3 2 0.5 5.0« 1.4 4.3 2 0.8 .4 2 0.2 $.6 2 0.3 2.2 =2 1.8 7.2 = 0.1 €.420.2 7.220.5 7.620.2 6.2 0.2 T.3e02
1201 7.1 =2 2.0 5.0 1 0.2 $.9 2 1.0 4.%9=1.0 €. 0.2 6.3 2 0.3 10,6 2 1.8 7.5S:220¢ 7T.0s0. 7.6 = 0.2 .32 0.3 T.1s0.1 T4 0.8
2382 $.8 2.7 4.8 219 4.7 2 0.1 5.3 2 0.2 6.6 2 0.2 €.3 2 0.2 2.7 = 1.6 7.4 ¢« 0.2 T.1 ¢ 0.8 7.4 = 6.4 0.4 =2 0.3 7.4 2 0.2 7.9 & 9.2
2401 6.5 « 2.2 $.3 = 0.4 4.9 2 0.3 4.0 2 0.2 €.3 2 0.3 5.5 2 0.2 9.2 1.4 7.120.9 7T.0209 T.2s0.8 7.9+ 8.2 6.7 202 €.9 =2 8.3
2581 6.6+ 2.5 $.1« 0.8 4.9 208 4.7 2 0.3 €.2 2 0.4 $.9 =+ 8.2 f.1 2 1.3 7.4 200 6.7 =+ 0.1 7.5 2 6.3 €.220.1 7001 7.5 2 0.8
%01 6.3 =« 2.1 4.7 1.3 4.8 2 1.0 $.2 2 0.7 €.0 2 0.1 $.6 s 0.8 7.0 2 1.8 .8 2 0.2 6.2 0.2 $.0 £ 0.3 7.9 2 1.3 $.6 £ 0.2 .9 2 0.3
2682 6.5 2 2.6 6.7 = 0.4 4.9 2 1.2 4.420.58 6.7 2 0.3 5.7 2 0.2 .1 = 1.3 7.22 0.3 68209 T4e05 00205 6.5 2 0.1 7.4 =03
1881 €.7 2 2.5 4.6=0.7 5.0 2 0.4 4.9 0. §5:03 62«04 7.6 2 2.6 7.8 0.1 €.92 0.2 7.9: 0.4 9.2 = 0.1 7.3 0.3 7.3 02
02 6.9 = 2.8 $.3 ¢ 0.5 5.3 0.7 4.0 2 3.7 6.6« 0.2 €.2 = 0.2 9.1+ 2.5 7.4 2 0.1 7.3 2 0.9 7.5 2 0.2 .3 2 0.3 7.3 = 0.1 7.4 = 8.0
2981 6.6 2 2.9 6.1 0.8 £.2:03 48001 §.4 2 0.8 5.9 2 0.3 0.0 = 1.8 7.1 2 0.2 6.5 ¢ 9.3 7.3 0.3 0.0 0.5 5.7 « 0.8 7.3 =2 0.2
2981 7.4 & 8.9 $.3 2 6.9 5.221.20 S5.72048 66206 .4 2 0.1 2.0 1.8 7.92 0.0 7.1 208 8.4 2:0.0 0.8 2 0.3 7.220.3 7.9 0.2
2921 7.1 2 2.8 $.221.5 4.520.7 S.5s 0.2 §.6 = 0. 6.6 2 0.3 2.0 e 1.1 7.7+ 0.1 7.1 9.7 7.8 s 0.8 .90 20.1 7.6 0.0 7.5 %023
m;m .5 2 3.2 $. 6209 5.9 0.8 6.3 2 0.2 9.8 0.1 2.0+ 0.0 9.9 = 0.0 2.6 2 0.2 0.7 0.8 2.6 2 0.4 10.%5 2 0.7 9.0 2 0.3 $.4 0.8
D2 7.6 2 2.7 5.0+ 0.4 5.0 = 1.3 S 42 0.6 T.4a0.0 7.02 2.3 %.6 ¢ 1.4 2.4 20.3 7.921.0 86201 P.1 s 0.3 7.9 2 0.1 0.0 2 0.8
1281 $.9: 1.9 4.7T=0.4 €.621.2 4.9:0.3 S.4e6.1 5.3 = 0.3 7.6 2 1.5 $.120.2 5.9 04 .32 0.3 7.2290.3 €.1202 6604
1261 7.5 = 2.9 £ 9209 52205 S5.6209 7.3:058 7.1 2 0.3 190.0 2 0.5 0.2 2 0.1 7.3 = 0.1 9.8 2 6.3 0.5 2.1 0.1 2 9.2 08.42920.0
3482 7.8 2 2.2 6.6 2 0.2 .9+ 1.4 S5.5:0.7 7.1208% 7.5s:08 9885210 9.9 & 0.1 7.8 2 0.7 0.6 2 0.2 .32 2.3 0.1:0.2 8.4 = 0.6
L1 3 7.2 ¢ 2.8 5.4 2 0.6 $.621.9 S.22£0.2 6.7:02 6.9 =2 0.3 $.3 + 17 7.020.5 7.220.2 0.120.3 07211 7.7= 0.2 7.¢ s 0.5
Ise 7.2 = 2.0 $.52 0.9 52207 5.0s:0.2 69201 6.6 = 0.3 9.0 1.8 ®.22: 0.2 7.3 = 0.1 2.3 0.3 0% s 0.7 7.5 & 0.7 8.3 = 0.5
s 7.9 = 3.9 $.720.% S5.92:05 €0 20,8 7.6 0.2 7.4 ¢ 0.2 9.8 ¢+ 1.2 .2 0.2 7.72 0.2 et 2 0.) .52 0.3 0.6 2 0.2 8.4 2 0.3



1994

ING STATION,
2 8.D.

LIMERICK GENER}
~-ROENTGEN/STD. MO. =
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TABLE C-VIII.3

EAMPLE
TYPE

MONTHLY

QUARTERLY

TABLE C-VIII.4

QUARTERLY

1994 MEAN TLD RESULTS FPROM LIMERICK GENERATING STATION
POR THE SITE BOUNDARY, MIDDLE, AND OUTER RINGS

RESULTS IN UNITS OF MILLI-ROENTGEN/STD. MO.

OF THE STATION DATA

EX,OSURE
PERIOD
JAN 1994
FEB 1994
MAR 1994
APR 1954
MAY 1994
1994
1994
1694
1894
1994
1954
DEC 1954
JAN-MAR 15954
APR-JUN 1954
JUL-SEP 1994

SITE

OCT-DEC 1954

LR R e ddamannenm
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SUMMARY OF THE 1954 AMBIENT DOSIMETRY PROGRAX FOR
LIMERICK GENERATING STATION

RESULTS IN UNITS OF MILLI-ROENTGEN/STD. MO.

LOCATION
SITE
MIDDLE RING
QUTER RING

SITE
M1DDLE RING
OUTER RING

PERIOD
NO. OF SAMPLES PERIOD PERIOD MEAN
ANALYZED MINIMUM MAXIMUNM t 2 8.D.
192 6.3 10.1 7.3 2 3:7
323 4.2 10.5 7.1 % 2.6
60 3.6 10.4 6.8 = 3.5
€4 3.9 7.7 5.5 2 2.0
109 3.6 8.0 .6 = 1.9
20 3.6 7.8 §.2 = 2.6

(1) THE PRE-OPERATIONAL MEAN WAS CALCULATED FROM
TLD READINGS 1-15-82 TO 12-02-84.

SITE BOUNDARY RING STATIONS -

MIDDLE RING STATIONS

OUTER RING STATIONS

$F 8 8% 2

RNwNe WENWWEANDWERDE

¢t 2 STANDARD DEVIATIONS

OUTER RING

-

LR R orvbOoOMIOVOHNO®N

PRE-OP
MEAN
s 2 8.D. (1)

7.6 ¢ 3.4
7.8 & 2.2
7.8 2 3.0

as1, 5s1, 781,1083,1181,1451,1682,1881,
2181,2382,2581,2683,2981,3281,3482,3681,

3682.

281, 2E1, 4R1, 6C1, T7E1,

9C1,10E1,10P3,

13c1,13E1,15D1,16F1,178B1,19D1,20D1, 20F1,
24D1,25D1,26B1,28D2, 2981, 29E1,31D1, 21D2,

34E1,35B1,35P1.
SH1,13H4,18G1,22G1,326G1.
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TABLE C-1X.1

SURPLCE WATER

- -

JAN~-MAR 94
APR-JUN 94
JUL-SEP 94
OCT-DEC %4

DRINKING WATER

.............

COLLECTION
PERIOD

-

AUG 94
SEP 54
ocT %4
NOV 54
DEC 54

DRINKING WATER

JAN-MAR 94
APR-JUN 54
JUL-SEP 94
OCT-DEC 94

SUMMARY OF COLLECTION DATES PFOR SAMPLES
THE VICINITY OF LIMERICK

(GROSS BETA AND GAMMA)

12/27-01/31
01/31-02/28
02/28-03/29
03/29-05/02
05/02-05/31
05/31-06/28
06/28-08/01
08/01-08/30
08/30-09/27
09/27-10/31
10/31-11/28
11/28-12/28

(TRITIUM)

12/27-03/29
03/28-06/28
06/28-09/27
09/27-12/38

12/27-01/31
01/31-02/38
02/28-03/28
03/28-05/02
05/02-05/31
05/31-06/28
06/26-08/01
08/01-08/30
08/30-09/27
09/27-10/31
10/31-11/38
11/26-12/28

12/27-03/26
03/29-06/28
06/28-09/27
09/27-12/28

(GROSS BETA AND GAMMA)

13H2

12/27-01/31
01/31-02/28
02/28-03/29
03/29-05/02
05/02-05/31
05/31-06/28
06/286-08/01
08/01-08/30
08/30-09/27
09/27-10/31
10/31-11/28
11/28-12/28

(TRITIUM)

12/27-03/29
03/29-06/28
06/20-09/27
09/27-12/28

12/27-01/31
01/31-02/28
02/20-03/29
03/29-05/02
05/02-05/31
05/31-06/28
06/28-08/01
08/01-08/30
08/30-09/27
09/27-10/31
10/31-11/28
11/28-12/28

12/27-03/29
03/29-06/28
06/28-09/27
09/27-12/28

12/27-01/31
01/31-02/28
02/28-03,/28
03/28-05/02
05/02-05/31
05/31-06/28
06/28-08/01
08/01-08/30
08/30-09/37
09/27-10/31
10/31-11/38
11/28-12/28

12/27-03/28
03/28-06/28
06/28-09/27
09/27-12/38

01/31-02/28
02/26-03/29
03/29-05/02
05/02-05/31
05/31-06/28
06/28-08/01
08/01-08/30
08/30-09/27
09/27-10/31
10/31-11/328
11/28-12/28

12/27-03/29
03/29-06/28
06/20-09/237
09/27-12/28

c - 25

COLLECTED IN
GENERATING STATION,

1994

12/57-01/31
01/31-02/28
02/28-03/28
03/28-05/02
05/02-05/31
05/31-06/28
06/28-08/01
08/01-08/30
08/30-09/27
09/27-10/31
10/31-11/28
11/28-12/28

12/27-03/28
03/28-06/28
06/286-09/27
08/27-12/28

2872

12/27-01/31
01/31-02/28
02/28-03/29
03/29-05/02
05/02-05/31
05/31-06/28
06/28-08/01
08/01-08/30
08/30-09/27
09/27-10/31
10/31-11/28
11/28-12/28

12/27-03/29
03/29-06/28
06/28-09/27
09/27-12/28



COLLECTED IN
1954

SUMMARY OF COLLECTION DATES POR SAMPLES
THE VICINITY OF LIMERICK GENERATING STATION,

TABLE C-IX.1

AIR PARTICULATE AND AIR IODINE

- - - - -

GROU¥ I - ON-SITE LOCATIONS

WEEK 1083 1181 14581 3482

01 01/03-01/10 01/03-01/10 01/03-01/10 01/03-01/10
02 01/10-01/37 01/10-01/17 01/10-01/17 01/10-01/17
03 01/17-01/24 01/17-01/24 01/17-01/24 01/17-01/24
04 01/24-01/31 01/24-01/31 01/24-01/31 01/24-01/31
05 01/31-02/07 01/31-02/07 01/31-02/07 01/31-02/07
06 02/07-02/14 02/07-02/14 02/07-02/14 02/07-02/14
07 02/14-02/21 02/14-02/21 02/14-02/21 02/14-02/21
o8 02/21-02/28 02/21-02/28 02/21-02/238 02/21-02/238
09 02/20-03/07 02/28-03/07 02/28-03/07 02/26-03/07
10 03/07-03/14 03/07-03/14 03/07-03/14 03/07-03/14
11 03/14-03/21 03/14-03/21 03/14-03/21 03/14-03/21
12 03/21-03/28 03/21-03/28 03/21-03/28 03/21-03/28
13 03/28-04/04 03/286-04/04 03/28-04/04 03/2686-04/04
14 04/04-04/11 04/04-04/11 04/04-04/11 04/04-04/11
15 04/11-04/18 04/11-04/18 04/11-04/16 04/11-04/18
1€ 04/16-04/25 04/18-04/25 04/18-04/25 04/18-04/25
17 04/26-05/02 04/25-05/02 04/25-05/02 04/25-05/02
18 05/03-05/09 05/02-05/09 05/02-05/09 05/02-05/09
19 05/09-05/16 05/09-05/16 05/09-05/16 05/09-05/16
20 05/16-05/23 05/16-05/23 05/16~05/23 05/3i6-05/23
21 05/23-05/31 05/23-05/31 05/23-05/31 05/23-05/31
22 05/31-06/06 05/31-06/06 05/31-06/06 05/31-06/06
23 06/06-06/13 06/06-06/13 06/06-06/13 06/06-06/13
24 06/13-06/20 06/13-06/20 06/13-06/20 06/13-06/20
25 06/20-06/27 06/20-06/27 06/20-06/27 06/20-06/27
26 06/27-07/08 06/27-07/05 06/27-07/08 06/27-07/05
27 07/05-07/11 07/05-07/11 07/05-07/11

28 07/11-07/18 07/11-07/18 07/11-07/18 07/11-07/18
29 07/18-07/25 07/18-07/25 07/18-07/25 07/18-07/235
30 07/25-08/01 07/25-08/01 07/235-08/01
31 08/01-08/08 08/01-08/08 08/01-08/08 08/01-08/08
32 08/08-08/15 0R/08-08/15 08/08-08/15 OR/08-08/15
i3 08/15-08/22 08/15-086722 08/15-08/22 08/15-08/22
34 08/22-08/29 08/22-08/29 08/22-08/29 08/22-08/29
35 08/29-09/06 08/29-09/06 08/29-09/06 08/29-09/06
36 09/06~08/12 09/06-09/12 09/06-09/12 09/06-09/13
37 09/12-09/19 09/12-09/19 09/12-09/19 09/12-09/19
38 09/19-09/26 09/19-09/26 69/19-09/26 09/19-09/26
3s 09/26-10/03 09/26-10/03 09/26-10/03 09/26-10/03
40 10/03-10/10 10/03-10/10 10/03-10/10 10/03-10/10
41 10/10-10/17 10/10-10/17 10/10-10/17 10/10-10/17
42 10/17-10/24 10/17-10/24 10/17-10/24 10/17-10/24
43 10/24-10/31 10/24-10/31 10/234-10/31 10/24-10/31
4 10/31-11/07 10/31-11/07 10/31-11/07 10/31-11/07
45 11/07-11/14 11/07-11/14 11/07-11/14 11/07-11/14
46 11/14-11/21 11/34-11/21 11/14-11/21 11/14-11/21
47 11/21-11/28 11/21-11/38 11/21-11/28 11/21-11/28
40 11/28-12/08 11/28-12/05 11/28-12/05 11/286-12/05
4s 12/05-12/12 12/05-12/12 12/05-12/12 12/05-12/12
50 12/12-12/19 12/12-12/19 12/12-12/19 12/12-12/19
51 12/19-12/27 12/19-12/27 12/19-12/27 12/19-12/27
52 12/27-01/03 12/27-01/03 12/27-01/03 12/27-01/03
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TABLE C-IX.1

SUMMARY OF COLLECTION DATES POR SAMPLES COLLECTED IN

THE VICINITY OF LIMERICK GENERATING STATION, 1954

AIR PARTICULATE AND AIR IODINE

------------------------------

0°./03-01/10
€1/10-01/17
01/17-01724
01/24-01/31
01/31-02/07
02/07-02/14

02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/26-04/04
04/04-04/11
04/11-04/18
04/18-04/25
04/25-05/02
05/02-05/09
05/09-05/16
05/16-05/23
05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/0%5
07/05-07/11
07/11-07/18
07/18-07/25
07/25-08/01
08/01-068/0C8
08/08-08/15
08/15-08/22
08/22-08/29%
08/25-09/06
08/06-08/12
09/12-08/19
09/19-n9/26
09/26-10/03
10/03-10/10
10/10-10/17

"10/17-10/24

10/24-10/31
10/31-311/07
11/07-11/14
11/14-11/21
11/21-11/238
11/28-12/08
12/05-12/12
12/12-12/1%
12/19-12/27
12/27-01/03

01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21~02/28
02/28-03707
03/07-03/14
03/14-03/21
03/21-03/28
03/28-04/04
04/04-04/11
064/11-04/18
04/18-04/25
04/25-05/02
05/02-05/08
05/09-05/16
05/16-05/23
05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/08
07/05-07/11
07/11-07/18
07/18-07/25
07/25-08/01
08/01-08/08
08/08-08/15
06/15-08/22
08/22-08/2%
08/25-09/06
09/06-09/12
09/12-08/19
09/19-08/26
09/26-10/03
10/03-10/10
10/710-10/17
10/17-10/24
10/34-10/31
10/31-11/07
11/07-11714
11/14-11/21
11/21-11/28
11/26-12/08%
12/08-12/12
12/712-12/19%
12/19-12/727
12/27-01/03

01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/28-04/04
04/04-04/11
04/11-04/18
04/18-04/25
04/25-05/02
05/02-05/09
05/09-05/16
05/16-05/23
05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/08
07/08-07/11
07/11-07/18
©7/16-07/25
07/25-08/01
0e/01-08/08
08/08-08/15
08/15-08/22
08/22-08/29
0B/29-09/06
05/06-08/12
08/12-09/19
09/15-09/26
09/26-10/03
10/03-10/10
10/10-10/17
10/17-10/24
10/24-10/31
10/31-11/07
11/07-11/14
11/14-11/21
11/21-11/38
11/2€-12/08
12/05-12/12
12/12-12/19
12/19-12/27
12/27-01/03

c - 27

............

01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/28-04/04
04/04-04/11
04/11-04/18
04/18-04/25
04/25-05/02
05/02-05/09
05/09-05/16
05/16-05/23
05/23-05/31
05/31-0€

06/06-0¢

06/13-0t

06/20-06/27
06/27-07/05
07/05-07/11
07/11-07/18
07/18-07/25
07/25-08/01
08/01-08/08
08/08-08/15
08/15-08/22
08/22-08/29%
08/29-09/06
09/06-09/12
09/12-08/1%
09/19-09/26
09/26-10/03
10/03-10/10
10/10-10/17
10/17-10/24
10/24-10/31
10/31-13/07
11/07-11/14
11/14-11/21
11/21-11/28
11/28-12/05
12/05-12/12
12/12-12/1%
12/19-12/27
12/27-01/03

01/03-01/10
01/30-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/28-04/04
04/04-04/11
04/11-04/18
04/18-04/25
04/25-05/02
05/02-05/09
05/09-05/16
05/16-05/23
05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06727
06/27-07/05
07/05-07/711
07/11-07/18
07/18-07/25
07/25-08/01
0e/01-08/08

08/15-08/22
08/22-08/29
06/29-09/06
09/06-09/12
09/12-09/19
09/19-09/26
09/26-10/03
10/03-10/10
10/10-10/17
10/17-10/24
10/24-10/31
10/31-11/07
11/07-11/14
11/714-11/21
11/21-11/28
11/28-12/05
12/05-12/12
12/12-12/19%
12/19-12/27
12/27-01/03

01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/286-04/04
04/04-04/11
04/11-04/18
04/18-04/25
04/25-05/02
05/02-05/09
05/09-05/16
05/16-085/23
05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/05
07/05-07/11
07/11-07/18
07/18-07/25
07/25-08/01
08/01-08/08
0B/08-08/15
08/15-08/22
08/22-08/2%
08/29-09/06
08/06-08/12
09/12-09/19
09/19-08/26

10/03-10/10
10/10-10/17
10/17-10/34
10/24-10/32
10/31-11/07
11/07-11/14
11/14-11/21
11/21-11/28
11/28-12/08
12/05-12/12
12/12-12/19
12/19-12/27
12/27-01/03



TABLE C-IX.1

SUMMARY OF COLLECTION DATES POR SAMPLES COLLECTED IN

THE VICINITY OF LIMERICK GENERATING STATION, 1994

----------------------------

.....

01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/26-04/04
04/04-04/11
04/11-04/18
04/18-04/25
04/25-05/02
05/02-05/09
05/09-05/16
05/16-05/23
05/23-08/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/08
07/05-07/11
07/11-07/18
07/18-07/25
07/25-08/01
08/01-08/08
08/08-08/15
08/15-08/22
08/22-08/29
cB/29-09/06
08/06-08/12
05/12-08/19
09/19-09/26
09/26-10/03
10/03-10/10
10/710-10/17
10/17-10/24
10/24-10/31
10/31-11/07
11/07-11/14
11/7314-11/21
11/21-11/28
11/28-12/08
12/05-12/12
12/12-12/19
12/719-12/27
12/27-01/03

01/03-01/10
01/710-01/17
01/17-01/24
01/24-01/31
01/31-02/07

02/14-02/21
02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/208-04/04
04/04-04/11
04/11-04/18
04/18-04/25
04/25-05/02
05/02-05/0%
05/09-05/16
05/16-05/23
05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/08
07/05-27/11
07/11-07/18
07/18-07/25
07/25-08/01
08/01-08/08
08/08-08/15
08/15-08/22
08/22-08/29
08/29-058/06
09/06-08/12
08/12-09/19
09/19-09/26
05/26-10/03
10/€3-10/10
10/10-10/17
10/17-10/24
10/24-10/31
10/31-11/07
11/07-11/14
11/14-11/21
11/21-11/28
11/28-13/08
12/05-12/12
12/12-12/19
12/19-12/727
12/27-01/03

01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/28-04/04
04/04-04/13
04/11-04/18
04/18-04/25
04/25-05/02
05/02-05/09
05/09-05/16

05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/05
07/05-07/11
07/11-07/18
07/18-07/25
07/25-08/01
08/01-08/08
08/08-08/15
08/15-08/22
08/22-08/29
08/28-09/06
09/06-08/12
09/12-09/19
0§/19-08/26
09/26-10/03
10/03-10/10
10/10-10/17
10/17-10/24
10/24-10/31
10/31-11/07
11/07-11/14
11/14-11/21
11/21-11/28
11/28-12/05
12/05-12/12
12/12-13/19
12/19-12/27
12/27-01/03

c - 28

01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/28-04/04
04/04-04/11
04/11-04/18
04/18-04/25
04/25-05/C2
05/02-05/09
25/09-05/16
05/16~05/23
05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/05
07/05-07/11
07/11-07/18
07/18-07/35%
07/25-08/01
08/01-08/08
08/08-08/15
08/15-08/22
08/22-08/29
08/29-09/06
09/06-08/12
08/12-09/19
09/19-08/26
09/26-10/023
10/03-10/10
10/10-10/17
10/17-10/24
10/24-10/31
10/31-11/07
11/07-11/14
11/14-11/21
11/21-11/28
11/28-12/05
12/05-12/12
12/12-12/19
12/19-12/27
12/27-01/03

-

01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/28-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/28-04/04
04/04-04/11
C4/11-04/18
04/18-04/25
04/25-05/02
05/02-05/09
05/09-05/16
05/16-05/23
05/23-05/31
05/31-06/06
06/06~06/13
06/13-06/20
06/20-06/27
06/27-07/08
07/05-07/11
07/11-07/18
07/18-07/25
07/25-08/01
08/01-08/08
08/08-08/15
08/15-08/22
08/22-08/29
08/29-09/06
09/06-08/12
09/1%-09/19
0%/19-09/26
09/26~10/03
10/03-10/10
10/10-10/17
10/17-10/24
10/24-10/31
10/31-11/07
11/07-11/14
11/14-11/21
11/21-11/28
11/28-12/0%
12/05-12/12
12/12-12/19
12/19-12/27
12/27-01/03



TABLE C-IX.1

AIF FARTICULATE AND AIR IODINE

Sehipssonssonsoresanhrens -

THE VICINITY OF L

ON DATES POR SAMPLES COLLECTED IN
IMERICK GENERATING STATION, 1594

GROUP III - CONTROL LOACATIONS

22061

WEER  13H4
01 01/03-01/10
02 01/10-01/18
03 01/18-01/24
04 01/24-01/31
0s 01/31~02/07
cé 02/07-02/14
07 ©2/14-02/22
08 02/22-02/28
09 02/20-03/07
10 03/07-03/14
11 03/14-03/21
i2 03/21-03/28
13 03/28-04/04
1é 04/04-04/11
15 04/11-04/18
16 C4/18-04/25
17 04/25-05/02
18 05/02-05/09
19 05/09-05/16
20 05/16-05/23
21 05/23-05/31
22 05/31-06/06
23 06/06-06/13
24 06/13-06/20
25 06/20-06/27
26 06/27-07/05
27 07/05-07/11
28 07/11-07/18
29 07/18-07/25
30 07/35-08/01
3l 08/01-08/08
32 08/08-08/15
33 08/15-08/22
34 08/22-08/29
35 08/29-09/06
36 09/06-08/12
37 09/12-08/19
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43 10/24-10/31
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L4 11/28-12/05
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50 12/12-12/19
51 12/19-12/27
52 12/27-01/04

01/03-01/10
91/10-01/17
01/17-01/24
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02/07-02/14
02/14-02/21
02/21-02/28
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12/27-01/03

c - 29
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TABLE C-IX.1

SUMM
THE V

TLD - QUARTERLY

STATION

CODE

1083

1093
1181
13c1
13E1
13H4
1481
15p1
1682
16F1
1781
1681
18G1
1901
2001
20P1
2181
2261
2382
2401
2581
2501
2683
2681
28D2
2981
2981
29E1
aipl
31p2
328l
32G1
3482
34E1
3581
3s5rl

JAN -MAR
1994

01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04~04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
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01/04-04/05
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01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05
01/04-04/05

P COLLECTION DATES FOR SAMPLES COLLECTED IN
ITY OF LIMERICK GENERATING STATION, 1994

APR-JUN
1994

04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/08
04/05-07/05
04/05-07/05%
04/05-07/085
04/05-07/05
04/05-07/05%
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/0%
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/05
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04/05-07/0%
04/05-07/05
04/05-07/05
04/05-07/05
04/05-07/085
04/05-07/05
04/05-07/05
04/05-07/05
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04/05-07/05
04/05-07/05
04/05-07/05
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04/05-07/0%
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07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05~-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04
©7/05-10/04
07/05-10/04
07/05-10/04
07/05-10/04

c -3

OCT-DEC
1994
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10/04-01/03
10/04-01/03
10/04-01/02
10/04-01/03
10/04-01/03
10/04-01/04
10/04-01/03
10/04-01/03
10/04-01/04
10/04-01/03
10/04-01/03
10/04-01/03
10/04-01/03
10/04-01/04
10/04-01/03
10/04-01/04
10/04-01/03
10/04~01/04
10/04-01/03
10/04-01/04
10/04-01/04
10/04-01/03
10/04-01/04
10/04~-01/04
10/04-01/04
10/04-01/04
10/04-01/03
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FIGURE C-1
MEAN MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE

WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1994
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FIGURE C-2
MEAN MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1994
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FIGURE C-3
MEAN MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1994
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FIGURE C-4
MEAN MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATE™ SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1994
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20

pCi/kilogram (wet)

FIGURE C-5

MEAN ANNUAL CS-137 CONCE..
COLLECTED IN THE VICINITY OF LGS, 1982 - 1994

ATIONS IN FISH SAMPLES
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FIGURE C-6

CONCENTRATIONS OF CS-137 IN SEDIMENT SAMPLES
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FIGURE C-7
MEAN WEEKLY GROSS BETA CONCEN TRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1994
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FIGURE C-8
MEAN MONTHLY GROSS BETA CONCENTRATIONS IN AIR PARTICHLATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1994
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FIGURE C-9
MEAN MONTHLY AMBIENT GAMMA RADIATION LEVELS (TLD)
IN THE VICINITY OF LGS, 1982 - 1994
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APPENDIX D:

TABLES
Table D-1.1

Table D-1.2

Table D-1.3

Table D-I1.1

Table D-11.2

Table D-111.1

Table D-IV.1

FIGUR

Figure D-1

Figure D-2

Figure D-3

Figure D-4

Figure D-5

Figure D-6

DATA TABLES AND FIGURES - COMPARISON LABORATORY

Concentrations of Gross Beta Insoluble in Surtace and Drinking Water Samries
Coliected in the Vicinity of Limerick Generating Station, 1994.

Concentration of Gross Beta Soluble in Surface and Drinking Water Samples
Collected in the Vicinity of Limerick Generating Station, 1994,

Concentrations of Gamma Emitters lﬂ Surtace and Drinking Water Sampies
Collected in the Vicinity of Limerick Generating Station, 1994.

Concentrations of Gross Beta in Air Particulate Samples Collected in the
Vicinity of Limerick Generating Station, 1994

Concentrations of Gamma Emitters in Air Particulate Samples Collected in the
Vicinity of Limerick Generating Station, 1994,

Concentrations of 1-131 by Chemical Separation and Gamma Emitters in Milk
Samples Collected in the Vicinity of Limerick Generating Station, 1994.

Summary of Coliected Dates for Samples Collected in the Vicinity of Limerick
Generating Station, 1994,

Comparison of Monthly Insoluble Gross Beta Concentrations in Surtace Water
Samples Split Between TB and PSE&G, 1994

Comparison of Monthly Soluble Gross Beta Concentrations in Surtace Water
Samples Split Between TB and PSE&G, 1994

Comparison of Monthly ‘nsoluble Gross Beta Concentrations in Drinking Water
Samples Split Between TB and PSE&G, 1994,

Comparison of Monthly Soiuble Gross Beta Concentrations in Drinking Water
Samples Split Between TB and PSE&G, 1984

Comparison of Weekly Gross Beta Concentrations in Air Particulate Samples
Collected trom LGS Co-located Locations 1181 and 1182, 1994,

Compadson of Weekly Gross Beta Concentrations in Air Particulate Samples
Collected .rom LGS Co-located Locations 14S1 and 1452, 1994,



The following section contains data and figures illustrating the analyses performed by the
quality control laboratory. Duplicate samples were obtained from several locations and media
and spiit between the primary laboratory, Teledyne Brown Engineering (TB) and the quality
control laboratory, Public Service Electric & Gas Co. (PSE&G). Comparison of the results for
most media were within expected ranges, though occasional differences were seen

PSE&G's results of gross beta insoluble and soluble in surface and drinking water samples
were generally lower than the results from TB (Figures D-1 through D-4, Appendix D). The
differences were probably due 1o variations in the respective laboratory's analytical procedures
PSE&G ashes the sample prior to counting whereas, TB does not

PSEA&G's gross beta results for air particulate samples were higher than TB's results, but the
wrends were similar for both laboratories (Figures D-5 and D-6). PSE&G uses Sr-90 as a
calibration source whereas, TB uses Cs-137

{
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COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 199%4

RESULTS IN UNITS OF FCI/LITER : 2 SIGMA

10P2 16C2

2.1 x 0.6 1.7 z 0.5
2.3 z 0.6 2.0 2 0.6
2.5 0.6 1.4 t 0.5
3.4 : 0.6 1.8 z 0.5
5.4 : 0.6 2.6 g 0.5
4.8 2 0.6 2.9 2 0.5
5.3 s 0.5 3.0 z 0.5
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ITTERS IN SURFACE AND DRINKING WATER SAMPLES
LIMERICK GENERATING STATION,

COLLECTED IN THE VICINITY OF
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TABLE P-II.1 CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1994

RESULTS IN UNITS OF E-3 PCI/CU. METER = 2 SIGMA

WEEK 1182 1482
ol 25 s 3 25 3
02 ie + 3 17 : 3
c2 24 s 3 27 z 3
04 40 s 3 a9 z 3
s 19 s 3 21 3
06 33 s 3 s s 3
07 25 s 3 24 z 3
(/1] 33 3 27 s 3
22 + 3 21 z 3
27 2 3 26 + 3
28 z 3 26 z 3
20 x 3 by 4 s 3
20 s 3 15 + 3
21 z 3 21 3
1e + 3 21 s 3
230 z 3 20 t 3
24 z 3 24 z 3
17 z 3 18 2 3
18 : 3 19 z 3
18 z 3 17 + 3
11 : 2 8 : 2
13 2 2 22 z 2
20 z 3 16 z 3
22 t 3 24 z 3
26 s 3 26 z 3
20 s 3 20 z 3
22 s 3 23 : 3
20 s 3 18 2 3
16 2 3 23 z 3
24 : 3 12 z 2
18 s 3 18 z 3
22 z 3 22 z 3
17 : 2 24 s 3
16 : 3 14 2
29 s 3 29 2 3
24 : 3 22 z 3
26 s 3 27 2 3
39 2 3 33 2 3
15 s 2 17 z 3
21 s 3 21 + 3
18 + 3 3 : 2
2s s 3 28 z 5
30 t 3 24 3
29 : 3 26 s 3
25 z 3 20 e 3
32 : 3 29 3
28 : 3 a8 z 3
23 s 3 23 z 3
37 3 25 z 3
21 s 3 a0 2 3
24 s 3 22 3
33 : 3 33 t 3
29 z 3 28 s 3
23 s 13 22 s+ 13




TABLE C-II.2 CONCENTRATIONS OF GAMMA EMITTERS IN AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1954

RESULTS IN UNITS OF E-3 PCI/CU. METER = 2 SIGMA

COLLECTION BE-7 K-40 cs-134 cs-137 RA-226 TH-228
STC PERIOD
1182 12/27-03/728/9%4 (33 s S 13 + 3 < 0.1 < 9.1 <« 0.7 < 0.6
03/28-06/27/%4 89 s 5 16 + 4 < 0.2 £ -9 R « 0.9
06/26-09/26/94 51 + 4 11 2 5 < 0.2 < 0.3 <« 0.4 < 0.8
09/26-01/03/95 73 + 5 22 s S < 0.1 e TS < 2 <« 4
MEAN 70 s 32 16 s+ 10 < 0.2 < 0.2 < 1.0 < 1.5
1482 12/727-03/28/94 65 £ 5 < 10 < 0.1 < Pl < 0.4 < 0.7
03/28-06/27/9%4 30 + & 15 2 5 < 0.10 ¢ - 5:3 <« 0.6 < 0.9
06/26-09/26/94 67 s 7 20 2 5 < 0.1 < 0.2 2 2 1 3 + 1
09/26-01/03/95 71 2 5 15 + 4 < 9.2 < §3 1 + 1 2 2 1
MEAN 73 + 22 16 2 6 < 0.13 < 0.2 1.0 + 1.4 1.5 : 2.1
D-6
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L3
TABLE D-III.1 CONCENTRATIONS OF GAMMA EMITTERS IN MILK SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1954
RESULTS IN UNITS OF PCI/LITER & 2 SIGMA
COLLECTICON I-131 K-40 cs8-134 cs-137 BA-140 LA-140
sSTC PERIOD
1981 01/11-01/711/%4 < 0.3 1300 = %0 <« 1 0 <« 6 « 4
04/12-04/12/9%4 < 0.3 1310 £ %0 0.9 < 2 < 7 -
07/05-07/05/94 < 0.1 1340 + 60 < - < 1 < 5 < 1
10/11-10/11/9%4 < 0.3 80 + B0 ¥ < 3 < 3 e 2
MEAN < 0.2 1010 = 1240 < 1.0 < 2 e S < 3
21B1 01/11-01/11/94 < 0.3 i270 < 90 < 2  URE ¢ & < 6
04/12-04/12/94 < 0.1 1400 =+ 80 <« 0.7 2 < 6 % 3
07/05-07/05/94 < 0.3 1440 = B0 < 1 e 2 < 6 < 0.7
10/11-10/11/94 < 0.3 1350 + 950 < 0.9 < 2 < 3 <« 4
MEAN t 9.3 1370 = 150 < 1.2 < 2 < S < 2.4
22F1 01/11-01/11/5%4 < 0.2 1480 + 70 <« 0.4 . 8 < 4 % 58
04/12-04/12/94 <« 0.2 1340 =+ 70 < 0.5 < 2 5 < 2
07/05-07/05/94 < €.1 1290 =2 100 < 2 < 5 <« 6 < 1
, 10/11-10/11/94 < 0.3 1320 < §O < 0.8 s < 4 < 1
MEAN <« 0.2 1360 =+ 170 < 0.9 & 3 < S < 2




TABLE D-IV.

TABLE D-IV.

1

1

SUMMARY OF COLLECTI
IN THE VICINITY OF

oF2

12/27-01/31
01/31-02/28
02/28-03/29
03/29-05/02
05/02-05/31
05/31-06/28
06/28-08/01
08/01-08/30
08/30-09/27
09/27-10/31
10/31-11/26
11/26-12/28

16C2

-

12/27-01/31
01/31-02/18
02/28-03/28
03/28-05/02
05/02~05/31
05/31-06/28
06/28-08/01
08/01-08/30
08/30-08/27
09/27-10/31
10/31-11/28
11/286-12/28

1 SUMMARY OF COLLECTI
IN THE VICINITY OF

- -

12/27-01/03
01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/26-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/28-04/04
04/04-04/11
04/11-04/18
04/18-04/25
04/25-05/02
05/02-05/09
05/08-05/16
05/16-05/23
©05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/0

-

12/27-01/03
01/03-01/10
01/10-01/17
01/17-01/24
01/24-01/31
01/31-02/07
02/07-02/14
02/14-02/21
02/21-02/28
02/20-03/07
03/07-03/14
03/14-03/21
03/21-03/28
03/28-04/04
04/04-04/11
04/11-04/18
04/16-04/25
04/25-05/02
05/02-05/09
05/09-05/16
05/16-05/23
05/23-05/31
05/31-06/06
06/06-06/13
06/13-06/20
06/20-06/27
06/27-07/05

ON DATES POR SAMPLES COLLECTED
LIMERICK GENERATING STATION, 1994

ON DATES FPOR SAMPLES COLLECTED
LIMERICK GENERATING STATION, 1984

07/05-07/11
07/11-07/18
07/18-07/25
07/25-08/01
08/01-08/08
08/08-08/15
08/15-08/22
08/22-08/29
08/29-09/06
09/06-09/12
08/12-09/19
09/19-09/26
09/26-10/03
10/03-10/10
10/410-10/17
10/17-10/24
10/24-10/31
10/31-11/07
11/07-11/14
11/16-11/21
11/21-11/28
11/28-12/05
12/05-12/712
12/12-12/19
12/19-12/27
12/27-01/03

- -

07/05-07/11
07/%3-07/18
07/18-07/25
07/25-08/01
08/01-08/08
08/08-08/15
08/15-08/22
08/22-08/29
08/29-09/06
09/06-09/12
09/12~09/19
09/19-09/2€
09/26-10/03
10/03-30/10
10/13-10/17
10/17~-10/24
10/24-10/31
10/31-11/07
11/07-11/14
11/14-11/21
11/21-11/238
11/28-12/05
12/06-12/12
12/12~-12/19
12/18-12/27
12/27-01/03



COMPARISON OF M

SURFACE WATER SAMPLES SPLI

FIGURE D-1
ONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN
T BETWEEN TB AND PSE&G, 1994
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FIGURE D-2

COMPARISON OF MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN

SURFACE WATER SAMPLES SPLIT BETWEEN TB AND PSE&G, 1994
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FIGURE D-1
ONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN

IT BETWEEN TB AND PSE&G, 1994
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COMPARISON OF M

FIGURE D-2

ONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN

SURFACE WATER SAMPLES SPLIT BETWEEN TB AND PSE&G, 1994
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FIGURE D-3
COMPARISON OF MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN
DRINKING WATER SAMPLES SPLIT BETWEEN TB AND PSE&G, 1994
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FIGURE D-4
COMPARISON OF MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN
DRINKING WATER SAMPLES SPLIT BETWEEN TB AND PSE&G, 1994
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FIGURE D-5
COMPARISON OF WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED FROM LGS CO-LOCATED LOCATIONS 11S1 AND 1152, 1994
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FIGURE D-6

COMPARISON OF WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED FROM LGS CO-LOCATED LOCATIONS 14S1 AND 1452, 1994

50

N W &
L= o o

E-2 pCi/cubic meter

-b
o

k)‘
W

WEEK NO.

- 14S1 - TB
7~ 1482 - PSE&G

RN PR PR

——

Lo

10 13 16 19 22 25 28 31 34 37 40 43 46 49 52

T S R S VS IR S R



APPENDIX E

SYNOPSIS OF ANALYTICAL PROCEDURES




APPENDIX E: SYNOPSIS OF ANALYTICAL PROCEDURES

The foliowing section contains a description of the analytical laboratery procedures
along with an explanation of the analytical calculation methods used by Teledyne
Brown Engineering and Public Service Electric & Gas to obtain the sample
activities.



DETERMINATION OF GROSS BETA ACTIVITY IN WATER SAMPLES
(TOTAL SUSPENDED AND DISSOLVED FRACTIONS)

Teledyne Brown Engineering

This describes the process used to measure the radioactivity of water samples
without identifying the radioactive species present. No chemical separation
techniques are invoivec

For surface and drinking water sampies, one liter of the sample is filtered under
vacuum through a 0.45 micron Millipore filter. This filter represents the insoluble
portion of the sampie. The filter is dried and mounted on a planchet. The filter
which represents the soluble portion of the sample is evaporated on a hot plate,
and the residue is transferred and dried on another planchet.

The planchets are counted for 50 minutes in a low-background gas flow
proportional counter. Calculation of activity includes a self-absorption correction
for counter efficiency based on the weight of residue on each planchet.

Calculation of Sample Activity and 2 Sigma Error:

N = ﬁ 2 _IS. + ..E
: ¥ | 2 t
Result _ Lg 4 \ & b
(pCi, 1) (2.22) (v) (E) (2.22) (v) (B)
Net Activity Counting Error
where:
N = total counts from sample (counts)
t, = counting time for sample (min)
13 = background rate of counter (cpm)
t, = counting time for background (min)
2.22 = dpm/pCi
Vv = volume in liters
E = efficiency of the counter
2 = multiple of counting error

The MDL is defined as that value equal to the two sigma counting error of the
result. Less than MDL is reported as the result when this value is greater than the
measured result defined above.
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DETERMINATION OF GROSS BETA ACTIVITY IN WATER SAMPLES
(TOTAL SUSPENDED AND DISSOLVED FRACTIONS)

Sudiis Sarvice Blactric A G

This describes the process used to measure the overall radioactivity of water
samples without identifying the radioactive snecies present. No chemical
separation techniques are involved.

The sample is mixed thoroughly. Then, a 1.0 liter portion is removed from the
surface or drinking water container and filtered through a slow, hardered ashless
filter paper mounted in a Buchner funnel. The filter paper is removed fiom the
Buchner funnel, folded into a triangle, placed in a covered porcelain crucible and
heated over a Bunsen burner until completely charred. The crucible is then ashed
for at least 2 hours in a muffie furnace at §00° C. The cooled ash is then
transferred to a tared stainless steel ribbed planchet using a rubber policeman with
laboratory aerosol and reagent water.

The filtrate portion of the sample is evaporated on a hot plate until the volume
approaches 20 to 25 mi. At that point, the filtrate is transferred to a tared
stainless steel ribbed planchet. Both planchets are evaporated to dryness under an
infrared heat lamp. They are subsequently cooled in a desiccator, weighed and
counted using a low background gas proporticnal counter.

- sculation of Samole Activity and 1.96 Sigma Ertr:

Ca — Cb 1.96 .E_'. - .52
Result . 100218 b _ 4 '\ 5
(pC1/1) 2.22(v) (E) 2.22(v) (E)
Net Activity Counting Error
where:
C, = total gross sample counts (counts)
j = sample count time (min)
G = total background count (counts)
= background count time (min)
E = counting efficiency based on Sr-90 for the weight of
planchetted sample
v = aliquot size in liters
2.22 = dpm per pCi
1.96 = multiple of counting error

The MDL is defined as that value equal to the 1.96 sigma counting error of the
result. Less than MDL is reported as the result when this value is greater than the
net activity.
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DETERMINATION OF TRITIUM IN WATER
BY LIQUID SCINTILLATION COUNTING

Zeledvne Brown Enginssri

Ten (10) milliliters of sample is directly pipetted into a 26 mi vial and mixed with
liquid scintillation material and counted for a minimum of 100 minutes 10 determine
its activity. The tritium activity is determined by measuring the count rate in the
beta activity energy spectrum from 0 to 18 KeV. Eighteen to 100 KeV represents
the carbon-14 energy region. If there is no count rate above background in the
carbon-14 eneigy region, the sample has no contamination and the tritium activity
may be calculated directly. If the net count rate in the carbon-14 energy channe!
is 10% of the tritium count rate . higher, the sample contains contamination that
may affect the count rate in the tritium channel, and the sample must be purified
by distillation before recounting.

N_ g 2| N, B
z
Result s Nt

pCih 22200 = 222()(B

Net Activity  Counting Error
where:

total counts from sample (counts)
counting time for sample (min)
background rate of counter (cpm)
counting time for background (min)
dpm/pCi

sample volume (in liters)

efficiency of the counter tritium
multiples of counting error

Nme NS RS Z

nowononoRownn

The MDL is defined as that value equal to the two sigma counting error of the
result. Less than MDL is reported as the result when this value is greater than the
net activity.



DETERMINATION OF GROSS BETA ACTIVITY IN AIR PARTICULATE SAMPLES

Teladvne Brown Enginaer

This describes the process used to measure the overall beta activity of air
particulate filters . fithou* identifying the radioactive species present. No chemical
separation techniques are involved. Each air particulate filter is placed directly on a
2-inch steinless stee! planchet. The planchets are then counted for beta activity in
a low-background gas flow proportional counter. Calculation of activity includes
an empirical setf-absorption correction curve which allows for the change in
effective counting efficiency caused by the residue mass. Self-absorption is not
considered in the case of air particulate filters because of the impracticality of
accurately weighing the deposit and because the penetration depth of the deposit
into the filter is unknown.

(_tI!) - p ¢ (-’%).* )

Result  _ .
(pCim%)  222()(B)(02832) ~ 2.22(V)(E)(.02832)

Net Activity Counting Error
where:
N = total counts from sample (nounts)
i, = counting time for sample (min)
3 = background rate of counter (cpm)
1. = counting time for background (min)
2.22 = dpm/pCi
v = volume of sample analyzed in cubic feet calculated from the
elapsed time meter

E = efficiency of the counter
2 = multiple of counting error
02832 = conversion to cubic meters

The MDL is defined as that value equal to the two sigma counting error of the
result. Less than MDL is reported as the result when this value is greater than the
net activity.



DETERMINATION OF GROSS BETA ACTIVITY IN AIR PARTICULATE SAMPLES

Public Service Electric & G

After allowing at least a three-day (extending from the sampie stop date 10 the
sample count time) period for the short-lived radionuclides to decay out, each air
particulate filter paper is placed in a 2-inch diameter stainless steel planchet and
counted using a gas proportional counter.

Calculation of Sample Activity and 1.96 Sigma Error:

_c_‘. - E_’. 1.96 —C-'- - E‘-’

Result L 5% . \TT T
(pCim?®) 2.22(V(E)(.02832) 2.22(v)(E)(.02832)
Net Activity Counting Error

where:

total gross sample counts (counts)

sample count time (min)

total background count (counts)

background count time (min)

counting efficiency based on Sr-90

sample volume in cubic feet calculated from the elapsed time
meter readings and the flow rate

02832 conversion to cubic meters

2.22 = dpm/pCi

1.96 = multiple of the counting error

-3

<m-'lp-40
Honwnn nH

The MDL is defined as that value equal to the 1.96 sigma counting error of the
result. Less than MDL is reported as the result when this value is greater than the
net activity.



DETERMINATION OF I-131 IN MILK AND WATER SAMPLES
Teled B o .

Two liters of sample are first equilibrated with stable iodide carrier. A batch
treatment with anion exchange resin is used to remove iodide from the sample.
The iodine is then stripped from the resin with sodium hypochlorite, reduced with
hydroxylamine hydrochloride, and extracted into carbon tetrachloride as free iodine.
It is then back-extracted as iodide into sodium bisulfite solution and is precipitated
as pallagiuins iodide. The precipitate is weighed for chemical yield and is mounted
on a nylon planchet for low level beta counting. The chemical yield is corrected by
measuring the stable iodide content of the milk or water with a specific ion
electrode.

alculation of the Sample Activity and 2 Sigma Error:

ﬂ N 2 | ..N. + .E
Result _ ls ’ . NG b
©CIN  @2)MEWE™)  (R22)WEWEexp™)

Net Activity Counting Error
where:
total counts from sample (counts)
counting time for sample (min}
background rate of counter (cpm)
counting time for background (min)
dpm/pCi
volume of sample analyzed (liters)
chemical yield of the amount of sample counted
is the radioactive decay constant for I-1 31 (0.693/8.05)
is the elapsed time between sample collection (or end of the
sample collection) to the midcount time
multiple of the counting error
efficiency of the counter for 1-131, corrected for self absorption
efiects by the formula:

b A< < NS RS2

N
N
"SR BE B L R B

1

mN
il

e -0.0081

E-=E
s (.xp-omow,)

E, = efficiency of the counter determined from an |-131 standard
mount

M = mass of Pdl, on the sample mount (mg)

M, = mass of Pdl, on the standard mount (mg)

The MDL is defired as that value equal 1o the two sigma counting error of the

result. Less than MDL is reported as the result when this value is greater than the
net activity.
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DETERMINATION OF 1-131 IN MILK AND WATER SAMPLES

Bt Sarics Baciic & O

Stable iodine carrier is equilibrated in a 4-liter volume of raw milk before two
separate 50 ml batches of anion exchange resin are introduced to extract iodine.
After each batch has been stirred in the milk for an appropriate time, both are then
transferred to an aluminum sample can where the resins are rinsed with
demineralized water several times and any leftover rinse water removed with an
aspirator stick. The can is hermetically sealed and then counted on a gamma
detector.

Caiculation ot the Sample Activity and 1.96 Sigma Error:

G~ o) (1.08) 106 | . & (1.05)
Resut T, Tp ; \, T
(pCIN  (2.2)(W(E(W(exp™*) (2.22)(W(E)N(exp™**)
Net Activity Counting Error
where:
= = total gross sample counts (counts)
T, = sample count time (min)
G = total background count time (counts)
T, = background count time (min)
E = counting efriciency for 1-131
v = aliquot analyzed (liters)
y = jodine yield
A = is the radinactive decay constant for |-131 {0.693/8.05)
at = is the elapsed time between sample collection (or end of the
sample collection) to the midcount time

1.05 = Correction factor for protein-bound iodine
2.22 = dpm/pCi
1.96 = multiple of counting error

The MDL is defined as that value equal to the 1.96 sigma counting error of the
result. Less than MDL is reported as the result when this value is greater than 11e
net activity.



DETERMINATION OF GAMMA EMITTING RADIOISOTOPES

Teledyne Brown Engineering

Gamma emitting radioisotopes are determined with the use of a lithium drifted
germanium (GeLi) and high purity germanium detectors with high resolution
spectrometry in specific media; such as, air particulate filters, charcoal filters, milk
and water. Each sample to be assayed is prepared and counted in standard
geometries such as one liter wrap-around Marinelli containers, 300 mi or 150 mi
bottles, or Z-inch filter paper source geometries.

Samples are counted on large (> 55 cc volume) Geli detectors connected 10
Nuclear Data 6620 data acquisition and computation systems. All resultant
spectra are stored on magnetic tape.

The analysis of each sample consists of calculating the specific activities of all
detected radionuclides or the detection limits from a standard list of nuclides. The
Geli systems are calibrated for each standard geometry using certified radionuclide
standards traceable to the National Bureau of Standards.

Gamma Spectroscopy Statistically Sianificant Activity and 2 Sigma Error
Calgulation for the N NDE7 ms:

 Activity _ _ AREA » DECAY

(—— pCi ) LIVETIME(sec.) » ABN » EFF +0.037 = (unit mass)
unit mass

Statistically Significant Activity

AREA

+ 200 »

2 Sigma Counting Error
where

AREA = Net Peak Area (from Nuclide Line Activity Report)

BKGND Compton Background (from Nuclide Line Activity Report)

DECAY = Decay Correction Factor (from Minimum Detectable Activity
Report) (Nuclide Half Life - Collection time to Mid Count time)

LIVE TIME = Elapsed Live Time ( from Header information)

ABN . Nuclide Abundance (from Nuclide Line Activity Report)

EFF Detector Efficiency (from Nuclide Line Activity Report)

0.037 Conversion Factor (dps to picocuries)

unit mass Sample weight or volume (from Header Information)
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G S Statistically Non Signif Activi 2 8i £
Calculation for the ND6620 and NDE700 Systems:

NetActivity _

NET « DECAY

(_‘;'_”e%_m) LIVETIME(sec.) « (EFF « B.1) +0.037 » (unit mass)

where:
NET
BKGND
DECAY

LIVE TIME
(EFF*B.1)

0.037
unit mass

Sratisticaily Non Significant Activity

. V2 + BKGND + NET |
200 T Net Activity

2 Sigma Counting Error

Net Peak Area (from Minimum Detectable Activity Report)
Compton Background (from Nuclide Line Activity Report)
Decay Correction Factor (from Minimum Detectable Activity
Report) (Nuclide Half Life - Collection time to Mid Count time)
lapsed Live Time ( from Header Information)

Efficiency * Abundance (from Minimum Detectable Activity
Report)

Conversion Factor (dps to picocuries)

Sample weight or volume (from Header Information)

. ¢ Mini 0 ble Activity Caiculation for the NDE620
and ND6700 Systems:

2.83 /BKGN » DECAY

MDA
( pCi ) LIVETIMEsec.) » (EFF « B.1) +0.037 = (unit mass)

unit mass

where:
BKGN

DECAY

LIVE TIME
(EFF*B.1)

0.037
unit mass

]

Total Peak Background Area (from Minimum Detectable
Activity Report)

Decay Correction Factor (from Minimum Detectable Activity
Report) (Nuclide Half Life - Collection time to Mid Count time)
Elapsed Live Time ( from Header information)

Efficiency * Abundance (from Minimum Detectable Activity
Report)

Conversion Factor (dps to picocuries)

Sample weight or volume (from Header Information)
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DETERMINATION OF GAMMA EMITTING RADIOISOTOPES

Public Sarvice Blactiic & G

The procedure for detection of gamma emitting radioisotopes generates high
resolution gamma spectra which are used for quantitative determination and

. identification. Standard geometries have been established to maximize efficiency,
for sample types: air particulate filters, water, and milk.

A description of the analytical methods, beginning with air particulates used for
each sample type is presented, followed by the general formula used for calculation
of the sample activities.

Air particulate: At the end of each calendar quarter, 13 weekly air filters from a
given location are stacked in a two inch diameter Petri dish in chronological order,
with the oldest filter at the bottom, nearest the detector, and the newest one on
top. The Petri dish is closed and the sample counted.

Water and Milk: A well-mixed 3.5-liter sample is poured into a calibrated Marinelli
beaker. The samples are brought 10 ambient temperature and counted.

- lculation of the Samals Actvity and 1.96 Sigma Error:

Result Ny - By =
222 B 2
(o) RRMENEEP )
Net Activity

1.96/N, - By
(2.22)(V(B(E,)(Bly)(exp ™)

Counting Error
where:

N = area, in counts, of a special region containing 2 gamma emission of
the nuclide of interest

NOTE: If the detector exhibits a peak in this region when counting a blark
(i.e., from natural background (B)(t) is subtracted from N before using
the above equation. B is the count rate of the blank, cpm, in the
background peak.
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at

background counts in the region of interest, calculated by fitting a
straight line across the region connecting the two adjacent region.
muitiple of counting error

dpm/pCi

volume or raass of sample analyzed

counting interval of sample, minutes

efficiency of counter at the energy region of interest

branching intensity of the nuclide at the gamma emission energy
under consideration {no. of photons per disintegration)

is the radioactive decay constant for nuclide (0.693/nuclide half
life)

is the elapsed time between sample collection (or end of the
sample collection) to the midcount time

The MDL is defined as that value equal 1o the two sigma counting error of the
result. Less than MDL is reported as the result when this value is greater than the
measured result defined above.



ENVIRONMENTAL DOSIMETRY
Teledyne Brown Engineering

Teledyne Brown Engineering dosimeters are rectangular tefion wafers impregnated
with 25% CaS04:Dy phosphor. They are annealed in a hot air oven prior to use
and are inserted into black polyethylene pouches. The filled pouches are labelled
and placed in rectangular holders which contain cupper shielding to filter out low
energy radiation. After exposure in the environment, four separat” areas of the
dosimeter are read in a Teledyne Brown Engineering model 837 LD reader. The
dosimeter is then re-irradiated by a standardized Cs-137 soi«.. and the four areas
are read again. Calculation of the environmental exposure is [ armed by
computer, using the re-irradiation readings to determine the s. ity of each area
of the dosimeter. The reading of control dosimeters are sub* ... '~ ' to allow for
transit dose and system background.

A. For any given area of the dosimeter, the dose mR ic calcitatad by the

formula:

redose

Dose = (m_ﬁﬁ—) - (avcontrol)
where:

R = initial reading of the area
RR = second reading of the area (after re-irradiation)
redose = re-irradiation dose in mR
aveontrol = average of control values calculated as explained below. iIf no

controls are used, avcontrol = 0 and gross exposures result

B. Each area of each control is calculated by the formula:

credose

cdose = (00(——;;—)

where:
cdose = control area dose in mR
cr = initial reading of the control area
crr = second reading of the control area (after re-irradiation)
credose = re-irradiation dose of the control dosimeter in mR



The average of control values is then calculated from
by the formula:

4N
Y cdose
aveontrol = — -
4N
where:
\ N = total number of control dosimeters

all four areas of all controls

C. The average and standard deviation of the area readings for each dosimeter

are calculated by standard methods.

l 0. Using the criteria that if one sta~ds rd deviation is greater than 10% of the
average of the four readings and that if the value of one area is outside the
range of 3 standard deviations of the average of the other three areas, then

that area will be eliminated and the results will be based on the remaining

areas.
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APPENDIX F: QUALITY CONTROL PROGRAM

Teledyne Brown Engineering (TB) and Public Service Electric & Gas (PSE&G)
participate in the EPA Radiological Inter-laboratory Comparison (cross check)
Program. This participation includes a number of analyses on various sample media
as found in the Limerick Generating Station REMP. As a result of this participation,
an objective measurement of analytical precision and accuracy as well as, a bias
estimation of the results are obtained.

Examination of the data shows that the vast majority were within the EPA control
limits. Each case of exceeding the control limits was investigated. There was no
evidence to suggest systematic errors.

The results of TB's and PSE&G's participation in the EPA cross check progran, w.” be
found in Tables F-1 and F-2, respectively.



TABLE F-1

USEPA
INTER-LABORATORY COMPARISONS - 1994
TELEDYNE BROWN ENGINEERING

collection  Seguence Teledyne Mormalized Devistion All Participants
Date "o welila wuclids PR Rasulte(s) Brown Resultsib) arend Rvg. Enown Sean = 3 5.4,
01/14/94 €38 Water sr-89 35.0 = 8.66 4.0 = 3.00 0.0% -0.3% 3.7 = 8.02

8r-9%0 15.0 = e.66 15.67 » 4.59 e.27 0.23 14.59 = 4.2
01/29/%4 €36 Water ar -Alphs 15.0 = 8.66 31.87 = 1.74 2.74 2.3 12.7% = 8.50 {e)

Or-Beta €2.C ¢ 17.32 72.33 11.37 2.9 1.79 56.14 = an. .30
22/04/%4 637 Water -1 119.0 =2 20.70 110.33 = e.00 -1.9%9 -1.% 130.%% ¢ 20.38
03/04/9%4 63s Water n-2 4936.0 = 855.63 4833 .33 » 458 .35 -0.04 -0.36 4844.97 2+ 9552
04a/19/54 682 Water Gr-Beta 117.0 ¢ 31.19 103.67 = 19.29 -0.40 ~1.38 106.86 ¢ 30.%4

8r-8% 2¢.0 ¢ 8. 68 19.00 = 3.00 0.18 -0.3% 10.4% = 7.39

8r-90 i4.0 = 8. 66 13.00 = 0.00 -0.39 -0.3% 34.13 = 4.28

Co-60 20.9 ¢ 8.88 23.67 = 9.63 1.23 1.27 20.13 = 3.68

Co-134 3.0 = 8.88 34.00 = 5.19 0.88 0.00 31.4% = 5.44

Ce-137 29.0 ¢ 8.66 34.00 ¢ 7.9% e.98 1.73 31.17 = 4.80

Gr-Alpha 6.0 = 8.1 78.00 = 9.00 -0.%0 -0.€3 84.40 o 29.38
06/10/%4 43 Water Co-60 50.0 = 8.56 43.00 = €.00 -2.34 -3.43 €9.77 = 7.64 4)

2n-65 134.9 = 22.%2 13.33 o 1.7 ~16.98 16.08 140.62 o 19.16 {»)

Ru-106 2%52.0 = 42.30 201.33 = 7.7 -1.08% -2.%51 316.5¢ = $7.04 ()

Ce-134 40.0 = 8.6% 29.33 ¢ 11.37 -32.68% 3.70 36.59% = €.20 )

Ce-137 43.0 = 8.66 49.67 2 4.5% -0.%¢ 0.23 52.38 = 7.23

Ba-132 9.0 = 17.%2 85.00 2 9.00 -0.2% -2.23% 86 .46 = 16.863 n)
e7/15/9%4 647 Water sr-99 30.0 = 8.66 26.00 = 5.19 -0.92 -1.39 2,84 = 12.12

Sr-9%0 20.0 2 8.66 19.00 = 0.00 e.n -0.3% 18.80 = 5.60
07/22/9%4 4% Water ar-Alpha 32.0 = 13.86 25.33 o 867 -0.9% ~1.48 29.74 = 20.33

Gr-Bata 10.9 = 8.66 16.00 = 0.00 0.30 2.00 14.91 = 7.40 ty
ce/05/9% 646 Water "-3 9951.0 & 1723.3% 9700.00 ¢ 300.12 0.08 ~0.44 9651.06 = 1393.3¢
0R/26/94 648 Alr Gr-Alpha 15.0 = 15.59 31.33 = 6.324 -1.07 -0.71 26.9% » 13.24

Filter Or-Beta 56.0 = 17.% 59.33 » 9.63 0.04 0.58 59.08 = 14. .48

8r-%0 20.0 = 8.66 190.00 ¢ 3.00 -0.54 -0.69 19.57 = 5.%

Ces-137 15.0 = 8.66 17.00 = 5.19 c.14 0.69% 16.5% » 4.04
10/07/94 650 Water I-131 79.¢ = 13.986 71.00 ¢ 9.80 -1.92 -1.73 79.8% ¢ 13.58
08/30/5%4 651 Milk 8r-99 35.0 = 8. €6 34.33 = 7.56 0.74 -0.23 32.19% = 10.22

sr-%0 15.0 = 8.68 17.67 = 4.5 0.87 2.92 15.1% ¢ 4.98

1-131 75.0 = 13.986 81.67 2 17.5¢ 1.47 1.44 74.99 2 11.1§ N

Ce-137 $95.0 = 8.66 70.33 = 13.86 2.7% 3.9 $2.3% = T.44

= 1715.0 2 148.96 1740.00 = 461 8% 0.7% 9.50 1700.90 ¢+ 218.00
10/28/9% €52 Water Gr-Alpha 57.0 = 24.24 47.00 = $.00 -0.66 ~1.324 $52.30 = 7.9

Gr-Beta 23.0 = 8.66 25.33 » 4.5 -0.63 0.81 27.18 = 10.46
10/18/%4 653 Water Gr. Beta 142.0 = .77 130.00 » 0.00 -0.46 ~1.981 125.57 = 7.8

Sr-89 235.0 » 9.68 24.67 = 6.34 0.38 -0.12 21.9% » 8.22

Sr-90 15.0 2 0.66 14.33 = 3.45 -9.20 -0.23 14.92 = 4.54
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TABLE FP-1

USEPA
INTER- LABORATORY COMPARISONS - 1994
TELEDYNE BROWN ENGINEERING

collsction Ssquence Teledvne Mormslized Deviatiom ALl pertd

Dete o . wodle wuclide 2PA Resulte(s) Brown Resuitsib) Grand Rvg. Enown Hean = 2 .4,
Co-80 40.0 = 8.66 41.00 2 3.00 0.5% 0.35 39.43 ¢ $.3¢
Ca-134 20.0 = 8.66 21.67 = 4.59 3.33 o 58 19.45 ¢ 3.56
Cs-137 39.0 = 9.66 41.67 = £.92 -0.03 0.92 41.73 = 5.32
Gr-Alpba $7.9 = 24.25 51.32 o 4.59 -0.68 -0.70 56.680 = 19.66

11/04/9¢ 654 Water Co-60 9.0 = 9.66 $2.00 = 0.00 -2.3e ~2.42 58.87 = 9.18 (x)
n-65 100.0 » 17.32 81.32 = 21.96 -4.04 -3.23 104.58 ¢ 315.90 (k)
Cce-134 24.0 ¢ 8.66 19.67 ¢ 7.54 -1.14 -1.5%0 22.9% = 4.54
Ce-137 4.0 = 8.68 54.33 » 6.93 0.84 1.8% 51.932 = 7.22
Ba-133 73.0 ¢ 13.12 58.33 2 8.87 -3.09 -3.63 70.81 = 12.36€ (k)

Footnotes:

(a)
(b)

{c)

(d)

{e)

(£)

(g)

EPA Results - Expected laboratory precision (3 sigma). Units are pCi/l for water and milk except K is in mg/l.

Teledyne Results - Average *+ 3 sigma. Units are pCi/l for water and milk except K is in mg/l. Units are total
pCi for air particulate filters.

There appears to be variation in self-absorption matrix. The EPA confirms that the composition of their tap water
from Lake Mead, varies seasonally which can cause variation in alpha, beta results. No corrective action required
at this time since results are within & 3 sigma control limits.

A second aliquot was analyzed, paying particular attention to voluae aliguoted. The result, 52 pCi/l, was in good
agreement with the EPA. The three original results, each counted on a different detector, showed good precision.
The measurement of Co-60 has not been a problem. Future EPA cross-checks will be weighed and results followed to
check for a possible trend "out of control®.

The average value of three analyses on the "Report of Analysis® was 133 pCi/liter which is in good agreement with
the EPA. Apparently, incorrect results were entered into the EPA computer. Future data will be printed from the
computer screen to check entries.

The EPA has indicated that the Radiation Quality Assurance Program has been experiencing problems with the
ruthenium-106 analysis.

The first aligquot, prepared according to EPA dilution instructions was counted on four detectors in the 1 liter
Marinelli geometry with Ce-134 results {based on the 7396 KeV peak) in pCi/l of 32.C, 25.1, 31.7, and 30.8. The
311.7 result was not reported. Had that been reported instead of 25.1, the average would have been 31.5 and the
normalized deviation would have been -2.94 instead of -3.70. A second aliquot was prepared and a single
measurement was made with the result of 31.1 pCi/l. An undiluted aliquot was measured in a 150 ml geometry with
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Mate "o . Nadie mecl ide EPA Resulte(e) Brosm Rsaulte(b} Qrand Avyg. Enown Mean ¢« 2 8.4,

(h)

(i)

(3)

(k)

the result of 33.5 pCi/l. That result is comparable with the Marinelli results. Thus none oi : sample
preparation (dilution, volume determination, maintaining correct pH, etc.), sample geometry, or detactor efficiency
seem to be the cause of the low results.

There is no apparent reason for the low result, however the average value, 85 pCi/l is in good agreement to the
grand average (86.46). No corrective action planned.

EPA results for gross beta in water were corrected for 20% crosstalk into the beta channel from the Th-230 alpha
spike. Recent measurements show that the crosstalk can be much higher {37% for gamma products counter #1). The
normalized deviation from the grand average was only 0.38. Future results will be corrected with specific
crosstalk values determined by counting Th-230 standards.

The milk sample was counted four times. The reported Cs-137 vaiues were based on one aliguot of 1 liter volume and
an aliquot of 0.865 liter counted two times. It is suspected that the 0.865 liter volume was incorrectly
determined. If 1 liter (the usual volume for counting milk samples) is used in the calculation, then the average
of three results equals 63.6 pCi/l which gives a normalized deviation to the Known of 1.53. The fourth count (a 1
liter aliquot) had a Cs-137 equal to 64.2 pCi/l which is in gcod agreement with the average of the other three.
Teledyne will set up a log for recording aliquots used for EPA samples and record how the aligquot volume was
determined.

The EPA requires that water samples be diluted before gamma analysis. That imposes a feature not appropriate for
the handling of environmental samples. As in the 06/10/94 water sample, it appears that the first aligquot may not
have been accurately prepared. A second aliquot was prepared and counted three times with results in pCi/l and
normalized deviation of:

Co-60 60.6 0.55
Zn-65 100.9 0.00
Cs-134 22.9 -0.38
Cs-137 58.5 3.39
Ba-133 69.8 -0.79

Four of the five are now in good agreement with the EPA results. The Cs-137 is high, but within the control limits
when compared to the grand average deviation of all laboratories of 2.8%. The grand average was €1.9 pCi/l. For

future samples of this type we will have two technicians each prepare an aliquot and compare the counting results
to check for preparation technique differences.



TABLE F-2

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

Gross Alpha and

PEE&G

Grogs Beta Analysis

of Water (pCi/L) and Air Particulate (gCi/filtor)
- -w
DATE PSE&G EPA
MM-YY ENV SAMPLE CODE  MEDIUM ANALYSIS Mean = s.d. Known
01-94 EYA-WAT-AB374 Water Alpha 2421.2 1525
Beta 6124.2 62210
04-94 EPA-WAT-P377 Water Alpha 8022.6 86233
Beta 11821.7 117218
08-94 EPA-WAT-GABS382 APT Alpha 3921.2 3529
Beta 5820.6 56210
10-94 EPA-APT-P365 Water Alpba 6022.1 57214
Beta 14022.5 142221
10-54 EPA-WAT-P387 Water Alpha 6422.9 57214
Bata 2621.5 2325
* 5.4. - one standard deviation of three individual analytical results

** known value plus or minus

one sigma ss reported by EPA
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TABLE F-2

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY

INTERCOMPARISON STUDY PROGRAM

PSE&G

Gamma Analygis of Milk, Water (pCi/L) and
Air Particulate (pCi/filter)

DATE PSE&G EPA
MM-YY ENV SAMPLE CODE MEDIUM ANALYSIS Mean = 8.4, Known
04-94 EPA-WAT-P377 Water Ce~134 3121.0 3425
Ce-137 3021.2 2925
Co-60 2121.5 2025
06-9%4 EPA-WAT-G378 Water Ba-133 9726.4 98210
Co-60 4820.6 5025
Zn-65 13422.5 134213
Ru-106 226212 252225
Ca~-134 3721.7 4025
Ce~137 5020.6 4525
08-94 EPA-APT-GARBS382 APT Cce-137 1420.6 1525
09-94 EPA-MLR-GS383 Milk Ce-137 6021.2 5925
K(1) 1676231 1715286
I-131 7522.0 7528
10-94 EPA-WAT-P385 Water Co~-€0 3822.0 4025
ce-134 2021.0 3025
Cs-137 4022.0 3925
11-94 EPA-WAT-G386 Water Co~é0 5822.6 5925
Zn-65 9921.0 100210
Ce~134 2521.0 2425
Cs~-137 $121.2 4925
Ba-133 7627.1 7327

(1) Reported as mg/l of Potassium

* g.4. - one standard deviation ©
** known value plus or mipus one #
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TABLE F-2
USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM
PSE&G

Tritium Analysis of Water (pCi/L)

. LRl
DATE PSE&G EPA
MM-YY ENY SAMPLE CODE MEDIUM ANALYSIS Mean = #.4. Known
03-94 EPA-WAT-H376 Water H-3 4603242 49362454
08-954 EPA-WAT-H381 Water H-3 94602102 99512995
* 8.4. - one standard deviation of three individual analytical results

** known value plus or minus one sigma as reported by EPA
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TABLE F-2
USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM
PSE&G

Iodine Analysis of Water (pCi/L)

- -e

DATE PSE&G EPA

MM-YY ERV SAMPLE CODE MEDIUM ANALYSIS Mean = #.4. Enown

02~94 EPA-WAT-I378 Water I-131 11322.3 119212

10-54 EPA-WAT-I384 water 1-131 8222.1 78286
* g.4. -~ one standard deviation of three individual analytical results

** known value plus or minus one sigma as reported by EPA
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TABLE F-2

USEPA ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

PESE&G

Strontium-89 and Strontium-90 Analysis of
Air Particulates (pCi/filter),
Milk (pCi/L) and Water (pCi/L)

DATE PSE&G EPA
MM-YY ENV SAMPLE CODE MEDIUM ANALYS1S Mean = 8.4, Known
01-54 EPA-WAT-8373 Water sr~8% 2622 2525
sx-%0 1420.6 1525
04-94 EPA-WAT-P377 Water Sr-8% 1921 2025
sr-9%0 1420.6 14s5
07-94 EPA-WAT~-8379% Water sr-8% 3227.5 3025
8r-%0 1823 2025
08-94 CLPA-APT-GABS382 APT 8r-50 1520.6 2025
09-54 EPA-MLEK-GS383 Milk Sr-8% 2023.1 2525
sr-%0 1520.6 1525
10-94 EPA-WAT-P385 Water Sr-89 3123 2525
Sr-9%0 1520.6 1525

* g.4. - one standard deviation of three individual analytical results

** known value plus or minus one sigma as reported by EPA
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APPENDIX G

LGS SURVEY



APPENDIX G LGS SURVEYS

A Land Use Census around the Limerick Generating Station (LGS) was conducted by
Normandeau Associates, RMC Environmental Services Division for PECO Energy 10
comply with Sections 2.5.1 and 3.4.2 of the Plant's Offsite Dose Calculation Manual
The survey was conducted during the May to September 1994 growing season The
results of this survey are summarized in Table G-1

There were no changes required to the LGS REMP as a result of this survey.




Table G-1 Location of Nearest Residence, Garden and Milk Farm within a
Five Mile Radius of Limerick Generating Station, 1994

(Distance in Miles)

Residence Garden" Milk_Farm

0.6 16 4.7
0.5
0.8
0.6
0.6
0.5
1.0
1.0
0.8
1.0

0.6

1) Garden greater than 500 square feet
(2) Goat Milk




