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Summary and Conclusions

This report on the Radiological Environmental Monitoring Program conducted for
the Limerick Generating Station by PECO Nuclear covers the period 1 January
1996 through 31 December 1296. During that time period, 1075 analyses were
performed on 883 sampies.

Surface water samples we: = analyzed for concentrations of tritium and gamma
emitting nuclides. No fission or activation products were found. Tritium
activities detected were consistent with those observed in other years.

Drinking water samples were analyzed for concentrations of gross beta (soluble
and insoluble fractions), tritium, and gamma emitting nuclides. No fission or
activation products were found. Gross beta and tritium activities detected were
consistent with those observed in other years.

Fish (predator and bottom feeder) and sediment samples were analyzed for
concentrations of gamma emitting nuclides. Sediment samples collected below
the discharge had Cs-137 concentrations consistent with levels observed in the
preoperational years. No other fission or activation products were found in
either fish or sediment.

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 ‘vere less than the minimum detectable activity.

Cow and goat milk samples were analyzed for concentrations of 1-131 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. No fission or activation products were found.

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

Raview of the gamma spectroscopy results from the surface water sampler
(25S1) located at the Limerick's intake and downstream of the 10CFR20.2002
permitted storage area indicate no offsite radioactive nuclide transport was
evident.

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



introduction

The Limerick Generating Station (LGS), consisting of two 1163 MWe boiling
water reactors owned and operated by PECO Nuclear (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 1988,
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 data resulted in the
modificat.on of the program to comply with changes in the Environmerital Report
Operating License Stage (EROL) and the Branch Technical Position Paper
(Rev. 1, 1978). 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 GPU Nuclear and
Teledyne Brown Engineering (TBE) on samples collected during the period 1
January 1996 through 31 December 1996.

On July 6, 1996 a 10CFR20.2002 permit was issued to Limerick for storage of
slightly contaminated soils, sediments and sludges obtained from the holding
pond, cooling tower and spray pond systems. These materials while in storage
will decay to background. Final disposition will be determined at
decommissioning of the Station.
A Objectives of the REMP

The objectives of the REMP are to:

 f Provide data on measurable lesels 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 Impiementation of the Objectives

The implementation of the objectives is accomplished by:

1 identifying significant exposure pathways.

2 Establishing baseline radiological data of media within those

P



pathways.

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



1] Program Description

A

Sample Collection

Samples for the LGS REMP were collected for PECO Nuclear 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 1996. Sample locations and
descriptions can be found in Tables B-1 and B-2, and Figures B-1 through

B-3, Appendix B.
; ic Enyi

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 two surface water
locations (13B1 and 24S1) and four drinking watar locations (15F4, 15F7,
16C2, and 28F3). One additional surface water location (10F2) was
sampled only during the months when water was taken from the
Perkiomen Creek for cooling. Control locations were 10F2, 2481, and
28F3. All samples were collected in new unused plastic botties, which
were rinsed at least twice with source water prior to collection. Fish
samples comprising the flesh of two groups, catfish/bulihead (bottom
feeder) and sunfish (predator), were collected semiannually at two
locations: 16C5 and 29C1 (control). Sediment samples composed of
recently deposited substrate were collected at three locations
semiannually. 1682 and 16C4 (indicator) and 33A2 (control).

: c Envi

The atmospheric environment was examined by analyzing samples of air
particulate, airborne iodine, and milk. Airborne iodine and particulate
samples were collected and analyzed weekly at five iocations (1083,
1181, 13C1, 1481, and 22G1). The control location was 22G1. Airborne
iodine and particulate samples were obtained at each location, using a
vacuum pump with charcoal and glass fiber filters attached. The pumps
were run continuously and sampled air at the rate of approximately 1
cubic foot per minute. The filters were replaced weekly and sent to the
laboratory for analysis.

Milk samples were collected biweekly at five locations (9G!, 1981, 18C1,
and 21B1) during April through November, and monthly during December
through March. Four additional locations (36E1, 22C1, 23F1 and 25C1)
were sampled quarterly. Locations 9G1 and 23F1 were controis " !
samples were collected in new unused two galion plastic bottles .com the
bulk tank at each location, refrigerated, and shipped promptly to the
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laboratory. No preservative was added.
e c Radiat

Direct radiation measurements were made using Panasonic 801 calcium
sulfate (CaS0O,) thermoluminescent dosimeters (TLD). The TLD locations
were placed on and around the LGS site as follows:

A site boundary ring consisting of sixteen locations (3652, 381, 581, 781,
1083, 1181, 1382, 1481, 1882, 2182, 2382, 2582, 2683, 2951, 31S1
and 3452) near and within the site perimeter representing fence post
doses (i.e., at locations where the doses will be potentially greater than
maximum annual off-site doses) from LGS release.

An intermediate distance ring consisting of sixteen locations (36D1, 2E1,
4E1, 7E1, 10E1, 10F3, 13E1, 16F 1, 19D1, 20F1, 24D1, 25D1, 28D2,
29E1, 31D2, and 34E1) extending to approximately 5 miles from the site
designed to measure possible exposures to close-in population.

The balance of eight locations (5H1, 6C1, 9C1, 13C1, 15D1, 17B1, 20D1
and 31D1) representing controi and special interests areas such as
population centers, schools, etc.

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

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

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

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

Two TLDs - each comprised of two thermoluminescent phosphors
enclosed in plastic - were placed at each location in a PVC conduit
located approximately three feet above ground level. The TLDs were
exchanged quarterly and sent to the laboratory for analysis.

10CFR20.2002 Permit Storage Area

1. The results of the surface water sampling program is used to
determine any radioactive nuclide transport from the storage arca
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the Schuylkill River.
Sample Analysis

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

g Concentrations of beta emitters in drinking water, and air
particulates.

- 3 Concentrations of gamma emitters in surface and drinking water,
air particulates, milk, fish, and sediment.

3 Concentrations of tritium in surface and drinking water.
4 Cencentrations of 1-131 in air and milk.

5. Ambient gamma radiation levels at various site environs.

[ata Interpretation

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

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

The minimum detectab'e activity (MDA) is defined above with the
exception that the meas srement is an after the fact estimate of the
presence of activity.



ot Activity C ‘ Raportion of B

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 sampie activity being lower than
the background activity 2ffecting a negative number. For a more
detailed description of the result calculations, see Appendix E.

Results for each type of sample were grouped according to the
analyses performed. For gamma analyses, fifteen nuclides (Be-7,
K-40, Mn-54, Co-58, Fe-59, Co-60, Zn-65, Zr-95, Nm-85, Cs-134,
Cs-137, Ba-140, La-140, Ra-226 and Th-232) 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.

Program Exceptions

For 1996 the LGS REMP had a sample recovery rate of better than 99%.
The exceptions to this program are listed below:

1.

Surface water samples collected at location 2451 (LGS Intake)
were composites of weekly grabs during the weeks of 4/29/96,
11/11/96, 12/09/96, 12/16/96 and 12/30/96 due to equipment or
weather related problems.

Surface water samples collected at location 1381 (Vincent Dam)
were composites of weekly grabs during the weeks of 1/29/96,
3/12/96, 3/25/96, 5/15/96, 7/01/96, 7/17/96, 7/23/96, 10/10/96,
12/09/96 and 12/30/96 due to equipment or weather related
problems.

Surface water samples collected at location 10F2 (Perkiomen
Creek) were composites of weekly grabs during the week of
6/19/96 due to equipment related problems.

Drinking water samples collected at location 16C2 (Citizen's
Utilities) were composites of weekly grabs during the weeks of
4/12/96, 4/18/96, 12/16/96 and 12/30/96 due to equipment related

problems.
Drinking water samples collected at location 15F7 (Phoenixville)

were composites of weekly grabs during the weeks of 10/27/96 and
10/29/96 due to equipment related problems.
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6. Milk samples from farm 10B1 were not available from January 1 to
May 22 and October 8 through December 31, 1996, because the

goats had stopped lactating.

- TLD location 2582 was vandalized during the second and fourth
quarters of 1996. The TLDs were stolen or destroyed.

B The air particulate filter week no 35 from QC sampling location was
lost in transit to the laboratory.

Each program exception was reviewed to understand the causes of the
program exception. Sampling and maintenance efrors 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 location 1381
were discussed with the sample collection contractor. The major cause of
pump failure had been silt build due to the unusual high flows in the
Schuylkill River. The high flows occasionally prevented the use of a
backup battery operated ISCO sampler. The intake lines were inspected
and minor repairs performed by SCUBA divers. Debris which may have
caused some of the problems was removed from the line. Additional
preventative maintenance is also being performed.

The overall sample recovery rate indicates that the appropriate

procedures and equipment are in place to assure reliable program

implementation.

Program Changes

The following Program changes were made for 1996

B Farm 9G1 was moved from the quarterly sampling program to the
bi-weekly sampling program replacing farm 22F 1 which went out of
business on April 23, 1996

2 Farm 23F1 was added to the quarterly milk sampling program on
July 2, 1996.
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Results and Discussion

A

Aquatic Environment

5

Surface Water

Samples were taken from a continuous sampler at three locations
(10F2, 13B1, and 24S1) on a monthly schedule. Of these
locations, only 1381 could be affected by Station discharges. The
following analyses were performed.

Tait

Monthly samples from all locations were composited quarterly and
analyzed for tritium activity (Table C-1.1, Appendix C). Tritium
activity ranged from 6.6 to 91 pCi/l.

Gamma Spectrometry

Samples from al!l locations were analyzed for gamma emitting
nuclides (Table C-1.2, Appendix C). One positive K-40 result was
found out of 31 samples. Potassium-40 results ranged from -15 to
48 pCi/l. All other nuclides searched for were less than the
minimum detectable activity.

Drinks

Monthly samples were collected from continuous water samplers at
four locations (15F4, 15F7, 16C2, and 28F3). Three locations
(15F4, 15F7, and 16C2) could be affected by Station discharges.
The following analyses were performed:

Gross Beta

Samples from all locations were analyz«d for concentrations of
gross beta in the insoluble and soluble ‘ractions (Tables C-li.1 and
C-11.2, Appendix C). The values ranged fiom -2.6 to 1.0 pCi/l for
the insoluble fraction and from -1.9 to 5.8 pCi/l for the soluble
fraction. Concentrations detected in both fractions were consistent
with those observed in previous years (Figures C-1 and C-2,
Appendix C).
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Trit

Monthly samples from all locations were composited quarterly and
analyzed for tritium activity (Table C-11.3, Appendix C). Tritium
activity ranged from 0.8 to 170 pCi/l. Similar activity levels were
observed at all locations.

Gamma Spectrometry

Samples from all locations were analyzed for garma emitting
nuclides (Table C-ll.4, Appendix C). All nuclides searched for were
less than the minimum detectable activity.

Eish
Fish samples comprised of catfish/bullhead (bottom feeder) and
redbreast/pumpkinseed (predator) were collected at two locations

(16C5 and 29C1) semiannually. Location 16C5 could be affected
by Station discharges The following analysis was perfornied:

Gamma Spectrometry

The edible portion of fish samples from both locations was
analyzed for gamma emitting nuclides (Table C-lil.1, Appendix C).
With the exception of naturally occurring K-40, no fission or
activation products were found. The K-40 activity ranged from
2300 to 3700 pCi/ky (wet). Historical levels of Cs-137 are shown
in Figure C-3, Appendix C.

Sediment
Aquatic sediment sampies were collected at three locations (1682,
16C4 and 33A2) semiannually. Of these locations, two (16B2 and

16C4) could be affected by Station discharge. The following
analysis was performed

Gamma Spectrometry

Sediment samples from all three locations were analyzed for
gamma emitting nuclides (Table C-IV.1, Appendix C). Nuclides
detected were cosmogenic Be-7; naturally occurring K-40, Ra-226
and Th-232 and the fission product Cs-137. The nuclides Th-232
and Ra-226 commonly occur in sediment from the daughter decay
of natural uranium.

Concentrations of the fission product Cs-137 were found in
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sediment samples from both indicator locations. Location 16C2
had the highest average concentration of 210 pCi/kg (dry). The
activity detected was consistent with those observed in the

preoperational years (Figure C-4, Appendix C).

B Atmospheric Environment
1. Aibome

Air Part

Continuous air particulate samples were collected from five
locations on a weekly basis. The five locations were
separated into three groups. Group | represents locations
within the LGS site boundary (1083, 1181, and 14S1),
Group |l represents the location at an intermediate distance
from the LGS site (13C1), and Group |l represents the
control location at a remote distance from LGS (22G1). The
following analyses were performed:

Gross Beta

Weekly samples were analyzed for concentrations of beta
emitters (Table C-V.1 and C-V.2, 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-Slte locations (Group |)
ranged from 4 to 32 E-3 pCi/m” with a mean of 15 E-3
pCi/m*. The results from the Intermedlate Distance location
(Group II) rangod from 4 to 31 E-3 pCi/m’ with a mean of 16

E-3 pCi/m®. The results from the Dustant locations (Group
1) rangod from 6 to 30 E-3 pCi/m® with a mean of 16 E-3
pCi/m®. Comparison of the 1996 air particulate data with
previous years data suggest no effects from the operation of
LGS (Figure C-5, Appendix C). In addition a comparison of
the weekly mean values for 1996 indicate no notable
differences among the three groups (Figure C-6, Appendix
C).

Gamma Spectrometry

Weekly samples were composited quarterly and analyzed
for gamma emitting nuclides (Tabie C-V.3, Appendix C).
Naturally occurring Be-7 due to cosmic ray activity was
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detected in all samples. These values ranged from 44 to 91
E-3 pCi/m*. All other nuclides searched for were less than
the minimum detectable activity.

b i iodi

Continuous air samples were collected from five (1083,
1181, 1481, 13C1, and 22G1) locations and analyzed
weekly for I-131 (Table C-VI.1, Appendix C). All resuits
were less than the minimum detectable activity and ranged
from -17 to 18 E-3 pCi/m’,

2. Terestrial
a Milk

Samples were taken from five locations (10B1, 18C1, 1981,
21B1 and 22F1/9G1) biweekly April through November and
monthly December through March. Samples from four
additional locations (9G1/23F1, 22C1, 25C1 and 36E1)
were taken quarterly. The following analyses were
performed:

lodine-131

Milk samples from all locations were analyzed for
concentrations of I-131 (Table C-VIli.1, Appendix C). All
results were less than the minimum detectable activity and
ranged from -0.22 to 0.11 pCi/l.

Gamma Spectrometry

Each milk sample from locations 10B1, 18C1, 19B1, 21B1
and 22F 1 were analyzed for concentrations of gamma
emitting nuclides (Table C-VII.2, Appendix C).

Potassium-40 activity was found in all sampies. The values
ranged from 1300 to 1900 pCi/l. All other nuclides searched
for were less than the minimum detectable activity.
Ambient Gamma Radiation
Ambient gamma radiation levels were measured utilizing Panasonic 801
(CaS0,) thermoluminescent dosimeters. Forty TLD locations were
established around the site. Results of TLD measurements are listed in
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Tabies C-Viil.1 to C-VIIL4, Appendix C.

All TLD measurements were below 10 mrad/std. month, wit ) range of
4 1 to 9.3 mR/std. A compariscn of the Site Boundary and Intermediate
Distance data to the Control Location data, indicate that the ambient
gamma radiation levels from the Control Location 5H1 was consistently
higher. The historical ambient gamma radiation data from Location 5H1
was plotted along with similar data from the Site, Intermediate Distance
and Outer Ring Locations (Figure C-7, App¢ dix C). The data indicate
that Location 5H1 had a historical high bias, but tracked with the data
from all three groups.
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APPENDIX A
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY
LIMBERICK GEWNERATI®G STATICON DOCKET NUNMBEFR S0-352 ¢ 50-38)
MONTOOMERY COUNTY, PA REPORTINC PERICD 19%¢

RAME OF PACILITY
LOCTION OF PACILITY

TNDICATOR
LOCATIONS

RREQUIRED MEAN

LOWER LIMIT 52

OF DETECTION RANGE

(11D)

CONTROL
LOCATIONS
MEAN

n
RANGR

LOCATION WITE

HIGHERST _JNUAL MRAN

STATION #
HAME
DISTAMCE AND DIRECTION

SURFRCE WATER
(PCI/LITER)

TRITIUM

42
/0
(-7/m1)

3.9
(12712
(-8/19%)

7.4
{12/12)
(-13/48)

-0.1
(12/12)
(-<1.3%/9

-0.4
(12/12)
(-1.3/0

0.2
(12/12)
(-1/1.9)

0.4
(12712)
(-1.8/6.7)

2.3
(12/12)
(-6/9.1)

0.1
(12/12)
{(-1.7/1.¢)

-0.1
(12/12)
(-1.8/1.4)

(12/712)
(-11/-1.1)

kS

39
(6/6)
(5.6/91)

e.8
(19871
(-6.2/8.95)

5.6
(19/19)
{(-15/39)

0.1
(19/1%
(-0.8/1.6)

-0.4
(192/19)
(-2.2/0.4)

e.1
(19/19)
(-<1.7/1.9)

1.1
(1%/1%)
(-0.5/3%.1)

3.3
(18/19)
(-4/3.3)

2.3
(19 19)
(-2.31.7)

0.4
(19/1%)
(-0.7/2.3%)

-3
(19/19)
{(-8/0.7)

s1
W/
{6.6/91)

3.9
(12712}
(-5/15%)

.5
/N
(-12/38%)

0.3
(/N
(-0.9/1.6)

9.3
(12/12)
i-0.%/c.4)

0.2
(12/12)
(-<1/2.8)

1.4
(12/12)
(-0.4/3.1)

-3.2
(12/12)
(-4/3.3)

0.7
/"
(-0.1/1. 7

0.6
/"N
(0.1/1.1)

-2.9
7/
(~-8/0.3)

2482 {CONTROL)
LGS INTAKE
0.20 MILES SW OF SITE

13 (INDICATOR)
VINCENT DAM
1.75 MILRS SE OF SITR

1072 (CONTROL)
PERXIOMEN PUMPING STATION
7.30 MILES R OF SITR

1092 {CONTROL)
PERKIOMEN PUMPING STATION
7.30 MILES R OF SITE

24m {CONTROL)
LGS INTAKE
0.20 MILES SW OF SITR

1 (INDICATOR)
VINCENT DAM
1.75 MILES SR OF SITE

2431 (CONTROL)
LGS INTAZR
0.20 MILES SW OF SITR

2481 {CONTROL)
LaS TNTAFR
0.20 MILES SW OF SITE

ior2 {CONTROL)
PERKIOMEN PUMPING STATION
7.30 MILES E OF SITE

10F2 (CONTROCL)
PERKIOMEN PUMPING STATION
7.30 MILES % OF SITR

10F2 (CONTROL)
PERKIOMEN PUMPING STATION
7.30 MILES R OF SITR

FRACTION OF DETECTABLE MNEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHRSES (F)




APPENDIX A

RADIOLOGICAL ENVIRONMMENTAL MONITORING PROGRAN ANWUAL SURMMARY

OF FPACILITY: LIMERICK GENERATING STATION DOCYET WUMBEE S0-352 & 50-383
OM OF FPACILITY: MONTGOMERY COUNTY, PA REPORTING PERIOD: 1996
INDICATOR CONTROL LOCATION WITH EIGHRST ANWNUAL MEAN
LOCATIONS LOCATIONS
MED I OR PR OF WMIMBER OF REQUIRED MRAN MEAN HMRAN STATION ¢ NUMBER OF
PATHWAY SAMPLED ARALYSRS ANALYSRES LOWER LIMIT n Ly L) NAME NONROUT INE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AMD DIRRCTION REPORTED
MEASUREMRENTS (LLD) HMEASUREMENTS
c8-137 1e 0.0 0.0 0.0 11 (INMDICATOR) °
1212) {19/19) (a1 VINCENT DM
(-2.%5/2.2) (-0.6/1.2) (-2.8/2.2) 1.75 MILRS SE OF SITE
BA-140 €0 ~0.8 -0.4 0.5 1072 (CONTROL) o
(12712} (1%/19) /m PERKIOMEN PUMPING STATION
{-5/3.2) (-3.2/3.%) (-2.1/3. %) 7.30 MILES R OF SITR
LA-140 1s 0.1 0.6 0.6 1072 (CONTROL) o
(12/12) (19/19) (/M PERKIOMEN PUMPING STATION
(-1.1/1.4} (-1.4/2.9) (-0.5/1.8) 7.30 MILES R OF SITR
RA-226 /A 12 3.8 12 im {INDICATOR) o
(12712) (19/19) (12/12) VINCENT DAM
(-24/50) (-36/21) (-24/34) 1.75 MILRES SE OF SITE
T™H-232 /A -1.3 1.5 1.9 1092 {CONTROL) 0
12/12) (19/719) /M PERKIOMEN PUMPING STATION
i adi/2.0) (-2.7/5.3) {(-0.6/5.3) 7.30 MILRES R OF SITE
DRIMKING WATER GROSS BETA 42 ‘. 3.0 2.9 3.4 15r¢ (ITNDICATOR) ¢
(PCI/LITER) SOLUBLE (36/36) (12712) (12/12) PHILA. SUB. WTER CO.
(-1.0/5.8) (-1.9/5.3) (2/3.9) 8. 62 MILES Sk OF SITE
GROSS BETA 48 4 9.1 -0.3 0.0 16C2 (INDICATOR) 0
INSOLUBLE (36/38) (12/12) {12/12) CITIZENS HOME WATER CO.
(-2.5/1) {-2.86/0.6) (-2.5/0.9) 2 .66 MILRES SSE OF SITE
TRITIUM 16 2000 82 35 o 15, (INDICATOR) o
(12/12) (é/¢) (4/4) PEOENIXVILLRE WATER WORKS
(0.8/170) (16/50) (56/170) €.33 MILES SSE OF SITE
BAMMA
BR-7 48 E/A 0.1 -1.7 1.2 16C2 (INDICATOR) 0o
{36/36) (12/12) (12/12) CITIZENS HOME WATER CO.
(-6/18) (-9/6.4) (-4/1%) 2.66 MILES SSR OF SITE
KX-40 W/A -2.0 3.6 3.6 28rF3 (CONTROL) o
(36/136) {(12/:2) 12/12) POTTSTOWN WATER AUTHORITY
(-55/23) (-12/32) (~12/32) 5. 84 MILES WNW OF SITE
MN-54 s -0.2 -0.1 0.0 15r4 (INDICATCR) 0
(36/36) {12/12) (12/12) PHILA. SUB. WATER CO.
(-1.4/0.95) (-1.8/3.2) (-0.6/0.5) 8.62 MILRES SE OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPRCIFIED LOCATIONS IS INDICATED IN PARRNTRESES (F) .
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PADICLOGICAL ENVIROSMENTAL MONITORING PROGRAM ANNUAL SUMMARY
DOCKET NUMEBER

LIMERICYE GENERATING STATION

LOCTION OF FACILITY MONTOOMERY COUNTY, PA REPORTING PERICD 1896
INDICATOR CONTROL LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATIONS !
MEDIUM TR PR OF WUMBER OF REQUIRED MERAN MEAN MRAN STATION # NUMBER OF
PATEWAY SAMPLED AMALYSES ANALYSRS LOWER LIMIT 8] L (e} NAME NONRCUT INE
(UNIT OF PRERFORMED PERFORMED OF DRTECTION  RANGE RANIE RAMGE DISTANCE AND DIRRCTION REPORTED
MRASUREMENT S (L) MEASUREMENTS
Cco-59 18 9.3 -0.2 -0.2 15P4 (INDICATOR) o
(36/36) (12712 a2y PHEILA. SUB. WATER CO.
(-1.8/2) (-1.4/2.7) (-1.0/2) ®.62 MILRS SE OF SITR
co-60 18 c.0 L o s, (INDICATOR) o
(36/36) (1212) (12/12) PEOENIXVILLE WATER WORKS
(-1.1/1.6) (-0.8/1) (-0.6/1.6) 6.33 MILRE SSE OF SITE
R-59 30 0.8 1.0 2.8 15F¢ (INDICATOR) )
(36/36) 12/12) (12/12) PHILA. SUB. WATER CO.
(-1.5/5.3) (-1.3/5. &) (-0.4/3.3) 8 62 MILES SE OF SITE
ZN-65 30 -2.9 -3 2.3 ism (INDICATOR) 0
(36/36) (12/12) (12/12) PHOENIXVILLE WATER WORKS
(-8/2.3) (-10/0.1) (-6/9.9) 6.33 MILRS SSR OF SITE
ZR-95 30 0.1 0.0 0.2 1577 (INDICATOR) 0
(36/36) (12/125 (12/12) PHOENIXVILLE WATER WORKS
(-2.3/3.1) (-1.9/1.8) (-2.3/3.1) 6.33 MILES SSRE OF SITE
NB-95 is 0.2 0.0 0.3 1574 {INDICATOR) o
(26/36) (12/12) (12/12) PHILA. SUP. WAYTER CO.
(-2/1.9) {-1.7/1.1) (-1.6/0.7) 8.6Z MILRS SR OF SITE
Ccs-134 15 -3 ~2.8 -1.8 16C2 (INDICATOR) 0
(36/36) (12/12) (12/12) CITIZENS HOME WATER CO.
(-12/1.1) {(-11/-0.3) (-8/1.1) 2.66 MILES SSE OF SITE
cs-137 is 0.0 0.1 0.1 28F3 (CONTROL) o
(36/36) (12/12) (12/12) POTTSTOWN WATER AUTBORITY
(-2.3/1.90) (-0.9/1.6) (-0.9/1.6) 5.84 MILRS WNW OF SITE
BA-140 60 0.0 0.3 0.5 15F4 (INDICATOR) 0
(3€/36) (12/12) (12/12) PHILA. SUB. WATER CO.
(-6/8.9) (-3/4.7) (-6/6.2) 8.62 MILES SE OF SITE
LA-140 18 0.0 -0.1 0.5 16C2 (INDICATOR) o
(36/36) (12/12) Qaz/12) CITIZENS HOME WATER CO.
(-1.8/2.2) (-2.3/1.7) (-1.2/2.2) 2.66 MILES SSE OF SITE
RA-226 W/A 2.3 0.3 6.5 15rP4e (INDICATOR) o
(36/36) 12/12) (12/12) PHILA. SUB. WATER CO.
(-24/62) (-24/27) (-11/3e) 8.62 MILRS SR OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SFECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F) .
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AFPENDIX A

RADIOLOGICAL ENVIRONMENTAL MORITORING PROGRAM ANNUAL SURMGARY

AN OF PACILITY: LIMERICK GENERATING STATION DOCKE? EUMBEN $0-352 & 50-353
LOCTION OF WACTLITY: MONTGOMERY COUNTY, PA REPORTING PERIOD: 1996
IMDICATOR CoNTROL LOCATION WITR BHIGHEST AMNUAL MEAMN
LOCATIONS LOCATIONS
MEDTI™ OR TYeR oF WAMBER OF REQUIRED MRAN MRAR MEAR eTATION # WOMBER OF
PATHWAY SAMPLED ANALYSES ARALYSES LOWER LIMIT 2] [i2] (14} e NOMROUT INR
(UN1T OF PERPORMED FERPOPMED OF DETECTICN  RANGE RANGE RANGE DISTANCE AND DIRRCTION REPORTED
MEASUREMENTS (11D) MEASURS! B ™S
TH-232 WA °.9 “1.9 1.8 1597 (INDICATOR) g
(26/36) (12/12) 12/12) PHOENIXVILLE WATER WORKS
-1/7 (-8/1.6) -4/7) €.33 MILES SSR OF S.TR
BOTTOM FEEDER (PISH) GAMMA ‘
(PCI /X3 WEY) B2-7 N/A -22 -39 -22 186CS (INDICATOR) 0
(2/2) 2/2) 2/2) VINCENT POOL
(-27/-16) {-50/-27) (-27/-16) DOWNSTREAM OF DISCHARGE
x-40 H/A 3550 3300 3sso 16CS (INDICATOR) 0
(2/2) (2/2) (2/2) VINCENT POOL
(3500/3600) (2900/3700)  {(3500/3600) DOWNSTREAM OF DISCHARGE
MN-54 130 1.9 -2.0 -1.0 16Cs (INDICATOR) 0
(2/2) 2/2) (2/2) VINCENT POCL
(-2.3/8.2) (-4/0.4) (-2.3/0.2) DOWNSTREAM OF DISCHARGE
co-se 130 0.7 -1.9 9.7 16CS (IMDICATOR) ¢
(2/2) (2/2) (2/2) VINCENT POOL
(©.2/1.2) (~6/1.8) (0.2/1.2) DOWNSTREAM OF DISCHARGE
co-60 130 1.6 .l 1.6 15CS (INDICATOR) 0
2/2) (2/2) 2/2) VINCENT POOL
(1.3/2) (-1.8/-0.4 (1.3/2) DOWNSTREAN OF DISCHARGE
FE-59 260 -6 3.1 3.1 29¢1 (CONTROL) o
(2/2) 2/2) 2/2) POTTSTOWS VICINITY
(-10/-2) (2.3/4) (2.3/4) UPSTREAM OF DISCHARGE
ZN-§5 260 -1.8 1.8 1.8 29¢1 (CONTROL) 0
(2/2) (2/2) 2/2) POTTSTOWN VICINITY
(-12/8.4) i-6/9.1) (-6/9.1) UPSTREEAM OF DISCHARGE
ZR-95 H/A 1.2 0.3 1.2 16Cs (INDICATOR) 0
2/2) 2/2) (2/2) VINCENT POOL
{0.5/1.8) -777.1) (0.5/1.8) DOWNSTREAM OF DISCHARGE
¥B-95 W/A 1.6 1.2 1.6 16C8 (INDICATOR) 0
(2/2) (2/2) (2/2) VINCENT POOL
(-0.5/3.7) (0.6/1.8) (-0.5/3.7) DOWNSTREAM OF DISCHARGE

FRACTION OF DETECTABLE MEASUREMENTS AT SPRCIFIED LOCATIONS IS INDICATED IN PAREWTHESES (F).
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APPENDIX A

RANIOLOGICAL ENVIRONMENTAL MONITORING PROGRAN ANNUAL SUMMARY
DOCKET NUMBER

HAME OF FACILITY:

LIMERICF JENERATING STATION

S0-352 & S0-353

LOCTION OF PACILITY wNTOOMERY COUNTY, PA REPORTING PERIOD 199¢
INDICATOR CONTROL LOCATION WITH NIGHERST ANNUAL MEAN
LOCATIORS LOCATIONS
MEDIUM OR TYPR OF FUMBER OF REQUIRED SEAN MERS MEAN STATION # NUMBER OF
FPATHNAY SAMPLED ARALYSES ANALYSES LOWER LIMIT n Lt 4] n RAME NONROUT INR
{UwiT or PERFPORMED PERFORMED OF DRETECTION RANGE RANGE RANGE DISTANCE AND DIRRCTION REPORTED
MEASUREMENT S (LiD) MEASUREMENTS
cs-134 i30 1.5 -4 1.8 16CS (INRICATOR) o
2/2) (2/2) 2/2) VINCENT POOL
(-1.6/4.5) (-6/-2.1) (-1.6/4.9) DOUNSTREAM OF DISCHARGE
cs-137 150 3.2 -2.8 3.2 t L (INDICATOR) o
(2/2) (2/2) (2/2) v - oL
(1.7/4.M (-4/-1.7) (1.7/4.7) Do -ne A OF DISCHARGE
BA-140 N/A ~28 14 14 2sC1 (CONTROL} 4]
(2/2) (2/2) 2/2) POTTSTOWN VICINITY
(-18/-7) (-1.0/28) (-1.0/28) UPSTREAM OF DISCEARGE
LA-140 /A -0.1 e.3 4.3 2%C1 (CONTROL) 0
(2/2) (2/2) (2/72) POTTSTONN VICINITY
(-4/3.9) a.m/m Qa.m/m UPSTRREAM OF DISCEARGE
RA-228 /A -10 4.5 4.5 25C1 (CONTROL) 0
(2/2) (2/2) /2y POTTSTOWN VICINITY
(-32/12) (-38/47) (~38/47) UPSTREAM OF DISCHARGE
T™R-232 W/A -0.5 -8 -0.5 16CS {(INDICATOR) 0
(2/2) 2/2) (2/72) VINCENT POOL
(-1¢/13) (-22/6.2) (-164/13) DOWNSTREAM OF DISCHARGE
PREDATOR (FISH FTAMMA *
(PCI/KG WET) BR-7 N/A -9 -13 -8 16CS (INDICATOR) o
(2/2) 2/2) 2/2) VINCENT POOL
(-14/-3) (-17/-8) (-14/-3) DOWNSTREAM OF DISCHARGE
K-40 M/A 32350 2800 3250 i6Cs (INDICATOR) o
2/2) 2/72) 2/2) VINCEFT POOL
(3100/3400) (2300/3300) (3100/3400) DOWNSTREAM OF DISCHARGR
MmN-54 130 -0.7 3e 3.8 251 (CONTROL) G
2/2) (2/2) (2/2) POTTSTOWN VICINITY
(-1.6/0.2) (-3/11) (-3/113 UPSTREAN OF DISCHARGE
Cco-58 130 2.8 -8 2.5 16CS (INDICATOR) o
(2/2) 2/2) (2/2) VINCENT POOL
(2.2/2.9) (-8/-4) (2.2/2.9) DOWNSTRRAM OF DISCHARGE
Co-60 130 1.5 2.6 2.6 28C1 {CONTROL) 0
(2/2) (2/2) (272) POTTSTOWN VICINITY
(-0.8/3.9) (1.3/4) (1.3/0 UPSTREAM OF DISCHARGE

FRACTION OF DETECTABLE KEASUREMENTS AT SPRCIFIED LOCATIONS IS INDICATED IN PARENTHESES (F).
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APPENDIX A
RADIOLOGICAL ENVIRONMENTAL MOKITORING PROGRAM ANNUAL SUMMARY
LIMERICK GENERATING STATION DOCKET NIMRER

HAME OF FACILITY S0-352 & 50-35)

MEDIUM OR

FATHNAY SAMPLED

(UNIT OF

MEASURREMEYTS

LOCTION

or

FPACILITY

MONTGOMERY COUWTY

PA

RRQUIRED

LOWER LIMIT

IND ICATOR
LOCATIONS
MEAR

m

OF DETRCTION =RNGR

REPORTING PERIOD

CONTROL
LOCATIONS
MRAN

(™
RANGE

LOCATION WITH

HEAN
n
RANGE

159¢
HIGEEST ANNUAL MEAN

STATION §
FAME
DISTANCE AND DIRBCTION

SILT
(PCI/XG DRY

-10
(2/2)
(-16/-4)

2.5
(2/2)
(2.1/72.9)

2.8
(2/2)
(-8/-1.1)

-1.9
(2/2)
(-3/-0.4)

4.1
(2/2)
(-0.9/9%.1)

-11
(2/2)
(-28/5.8)

-2
i2/2)
{(-2.4/-1.6)

e
(2/2)
(-16/16)

11
(2/2)
(10/12)

93e
(4/4)
(390/1500)

-1.8
(2/2)
(-10/6 Q)

-40
(2/2)
(-59/-21)

7.2
(2/2)
(0.3/14)

5.4
(2/2)
(5.3/8.5)

BN
(2/2)
(0.4/3.1)

9.2
(2/2)
{(-1.3/1)

19
(2/2)
(8/30)

-3
(2/2)
(-8/-1.2)

10
(2/2)
(-28/49)

2.5
(2/2)
(1.3/3.7)

1
(2/2)
(-60/62)

1.0
(2/2)
{(-10/6.4)

-10
(2/2)
{(-16/-4)

7.2
(/2
(0.3/14)

5.4
(2/2)
{(5.3/5.5)

1 -
(2/2)
(0.3/3.1)

4.1
(2/72)
(-0.9/9.1)

19

(2/2)
(8/30)

-2

(2/2)
(-2.4/-1.6)

10
(2/2)
(-28/48)

11
(2/2)
(10/12)

135¢
(2/2)
(1200/1500)

251 (CONTROL)
POTTSTOWN VICINITY
UPSTREAM OF DISCHARGE

16CS (INDICATOR)
VINCENT POOL
DOWNSTREAM OF DISCHARGE

29C1 (CONTROL)
POTTSTOWN VICINITY
UPSTREAN OF DISCHARGE

281 (CONTROL)
POTTSTOWNR VICINITY
UPSTREAM OF DISCHARGE

291 (CONTROL)
POTTSTOWN VICINITY
UPSTREAN OF DISCHARGR

16CS (INDICATOR)
VINCENT POOL
DOWNSTREAN OF DISCHARCGR

291 (CONTROCL)
POTTSTOWN VICINITY
UPSTREAM OF DISCHARGE

16CS (INDICATOR)
VINCENT POOL
DOWNSTREAM OF DISCHARG%

291 (CONTROL)
POTTS "OWN VICINITY
UPSTRE) M OF DISCHARGE

16CS (INDICATOR)
VINCENT POOL
DOWNSTRREAM OF DISCEBARGE

16B2 (INDICATOR)
LINFIELD BRIDGE
1.35 MILRS SSE OF SITR

FRACTION OF DETECTABLE MEASUREMENTS AT SPRCIFIED LOCATIONS IS INDICATRED IN PARENTHRSES (F)
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APPENDIX A

RADIDLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

LIMERICK SENBRA. (NG STATION

$0-352 & 50-35%

MONTGOMERY COUNTY, PA REPORTING PERIOD 199¢
IRDICATOR CONTROL LOCATION WITH RIGHEST ANNUAL MAAN
LOCATIONS LOCATIONS
MEDIUM OR TYSE OF WOMBER OF REQUIRED MRAN MEAN MRAN STATION # NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES LOWER LINIT ) o o NAME NORROUT INE
1T OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRBCTION REPORTED
MEASUREHEFTS {11D) MRASUREMENTS
X-¢0 /A 15750 13000 16500 1682 (INDICATOR) )
/0 (2/2) (2/2) LINFIZLD BRIDGE
(14000/18000) (13000/13000) (15000/18000) 1.35 MILES SSE OF SITE
-S54 H/A 23 7 23 16C4 (INDICATOR) )
/%) (2/2) (2/2) VICENT DAX
(16/28) (4/10) {21/2%) 2.18 MILES SSE OF SITE
co-%s8 /A -12 -15% -8 16Ce (INDIGATOR) 0
4/4) (2/2) 2/2) VICENT DAM
(-23/-%) (-15/-15) (-6/-8) 2.18 MILES SSE OF SITE
co-60 "/A 17 il 21 1682 (INDICATOR) 0
(4/4) 2/2) 2/2) LINFIRLD BRIDGE
(9.4/26) (-6/8.1) (15/26) 1.35 MILES SSE OF SITE
FE-5% N/A -18 -13 -13 3I3A2 (CONTRCL) 0
4/ (2/2) 2/2) UPSTREAM OF DISCHARGE
(-18/-13) (-18/-8.4) (-18/-8) 0.84 MILES NNW OF SITE
ZN-65 H/A 19 -& @ 1682 (INDICATOR) 0
(4/4) (2/2) (2/2) LINFIELD BRIDGE
(-19/47) (-10/-2.1) (35/47) 1.35 MILES SSE OF SITR
ZR-9% N/A 17 19 20 16C4 {INDICATOR) 0
(4/0) (2/2) (2/2) VICENT DAM
(15/21) (11/28) (18/21) 2.18 MILRS SSE OF SITE
WB-95 /A 32 26 33 16C4 (INDICATOR) 0
(4/4) (2/2) 2/2) VICENT DAM
(24/36) (21/30) (31/35) 2.18 MILES SSE OF SITE
cn-134 150 5.9 9.2 $.2 33A2 {CONTROL) 0
(4/4) (2/2) (2/2) UPSTREAM OF DISCHARGE
(-7/9.2) (8.8/9.5) (8.8/9.5) 0.84 MILES N¥W OF SITE
cs-137 180 208 B 210 16C4 (IXDICATOR) 0
4/0) (2/2) 2/2) VICENT DAM
(180/230) (-11/27) (200/220) 2.1P MILM® SSE OF SITR
BA-140 /A z -18 25 16C4 (1NDICATOR) 0
(4/4) (2/2) (2/2) VICENT wa:
(-23/28) (-31/-6.89) (25/25) 2.18 M[LES SSE OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS

A-?

INDICATED IN PARENTHRSES (F).



APPENDIX A
RADIDLOGICAL ENVIROMMENTAL MONITORING PROGRAM ANNUAL SUMMARY
LIMERICK GRENERATING STATION DOCKET FUMBER 50-352 & 50-3%3
: MONTOOMERY COUNTY, PA REPORYING PERIOD 1596

TND ICATOR CONTrROL LOCATION WITH HIGHREST ANWUAL MRAN
LOCATIONS LOCATIONS
MEDIUM TIPR: OF WFUMBER OF REQUIRED WEAN HWRAN MERAN STYAaTION § NUMBRR OF
ANALYSES ANALYSES LOWER LIMIT (2 2] (4.4] ™ MAME NONROUT INE
(umrY PERFORMED PERPORMED OF DETECTION  RANGR RANGE RANIZ DISTANCE A#D DIRECTION REPORTED
MEASUREMENT S (LLD) MEASUREMINT €
LA-140 ®/A 3.4 ) 11 16C4 (INDICATOR) [
(4/8) 2/2) (2/2) VICENT DAM
(-21/13) (-16/-1.2) (®.6/13) 2.18 MILES SSE OF SITR
RA-226 WA 2828 2600 3000 1682 { INDICATOR) 0
‘4/4) (272} 2/2) LINFIRLD BRIDGS
(2500/3400) (2600/2600) (2600/3400) 1.35 MILRS SSE OF SITR
T™H-232 N/ 1425 1280 1550 1682 (INDICATOR) 4]
(%/4) (2/2) (2/2) LINFIELD BRIDGE
(1200/1800) (1200/1300) (130C/13C0C) 1.35 MILES SSE OF SITR
AIR PARTICULATE GROSS BETA 260 10 15 16 16 131 (INDICATOR) [ ]
{E-3 PCI/CU. METER) (208/208) (32/%2) (52/52) KING ROAD
(4.1/32) (5.8/30) (4.3/21) 2.84 MILES SE OF SITE
BAMME 20
BR-7 ®/A &7 76 76 2261 (CONTROL) 0
(16/186) (4/8¢) (4/¢) MANOR SUBSTATION
(4e/8%) (69/91) (69/91) 17.73 MILES SW OF SITE
K-40 N/A 3e c.e 7.9 1181 {INDICATOR) e
(1€/18) (4/4) ¢/ LGS INFORMATION CENTER
(-7/18) (-6/9.2) (-8§/18) 0.38 MILRES BSE OF SITE
“N-5¢ N/A 0.1 0.¢ 0.4 1181 (INDICATOR) 0
{16/16) (4/4) (4/¢) LGS INFORMATIOR CEXTER
{-0.€/1.1) (-0.5/0.¢ (-0.3/1.1) 0.38 MILRES ESE OF SITR
co-58 ¥/A -0.2 -0.3 0.1 1083 {INDICATOR) 0
(16/16) (¢/9) (4/4) KEEM ROAD
(-1.0/0.4) (-1.1/0.8) (-0.1/0.2) 0.%0 MILRES R OF SITE
Co-60 N/A 0.0 0.6 0.6 2261 (CONTROL) °
(18/16) a/9) (4/%) MANOR SUBSTATION
(-0.3/¢.7) {(0.3/1.0) (0.3/1.0) 17.73 MILERS SW / SITE
¥R-39 N/A 0.0 0.6 0.7 143 {INDICATOR) [}
(16/16) 4/0) (4/4) LONGVIEN ROAD
(-1.%/%) (0.0/1.1 {-0.5/3) ©0.63 MILES SSR OF SITE
IN-65 LI Y -1.7 -0.2 -0.2 22en {COMTROL) o
(16/16) /0 4/8) MANOR SUBSTATION
(-7/1.3) (-2.1/1.1) -2.1/1.1) 17.73 MILRS SW OF SITE

FRACTION OF DETRECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHRSRS (F).
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APPENDIX A

RADICLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

NAME OF FPACILITY LIMERICK GENERATING STATION DOCKET HUMBREER 50-352 & 50-3%3
LOCTION OF FACILITY: HONTOOMERY COUNTY, PA REPORTING PERIOD: 199¢
INDICATOR CONTROL LOCATION WITH HIGEREST ANNUDL MRAN
LOCATIONS LOCATIONS
MEDIUM OR TYPR OF NUMBRR OF REQUIRED MRAN HRAN MRAN STATION # NUMBER OF
PATHWAY SAMPLED ARALYSZES ANALYSRS LOWER LIMIT n n (L) NAME RONROUTINE
{UMIT OF PERFORMRED PERFORMED OF DETECTION  RANGE RANGE RANGE DISTANCE AND DIRRCTION RAPORTED
MEASUREMENTS {L1D) HEASUREMENTS
ZR-95 N/A 0.0 -2.5 0.2 1481 {INDICATOR) Q9
(15/16) 4/0) ¢/ LONGVIEW RCAD
(-1.3/1.3 (-1.1/-0.0) (-0.8/1.2) 0.63 MILRS SSE OF SITE
NB-95 H/A 0.1 0.2 0.4 i1 {INDICATOR) o
{16/16) (4/4) ¢/ XING ROAD
(-0.28/0.9) (-0.4/0.7) (-0.5/0.9%) 2.84 MIILRS SE OF SITR
csS-134 so 2.2 -0.4 0.3 1481 (INDICATOR) o
(16/16) (4/4) (¢/4) LONGVIEW ROAD
(-2.9/0.5) (-1.5/0.0) {(-0.2/0.9%) 0.63 MILRS SSE OF SITE
c8-137 60 8.1 0.0 9.3 1181 (INDICATOR) 0
(16/16) 4/¢) /4) LGS INFORMATION CENTER
(-0.8/1.1) (-0.4/90.8) (-0.3/1.1) ©.38 MILES RSE OF SITE
BA-140 N/A 0.3 0.9 3.4 1181 (INDICATOR) o
(18/16) 4/4) /9 LG8 INFORMATION CENTER
(-5/8.1) (-0.7/2.6) (1/8.1) 0.38 MILES BSE OF SITE
LA-140 R/A 2.6 0.0 1.3 iis1 (INDICATOR) 0
(16/16) e “wa LGS INFORMATION CENTER
(-1.3/3) (-0.9/0.9) (0.4/3) 0.38 MILRES RSE OF SITE
RA-226 N/A 0.9 . 2.8 1481 (INDICATOR) [}
(16/16) 4/0) 4/ LONGVIEW ROAD
(-9/12) (-10/-0.4) (-4/6.3) 0.63 MILRS SSE OF SITE
TH-232 N/A -0.5 0.¢ 0.4 2281 (CONTROL) 0
(16/18) {¢/4) (4/9) MAROR SUBSTATION
(-4/3.2) -2.273.7) (-1.1/1.7M 17.73 MILES SW OF SITE
AIR IODINE I-1m1 260 70 c.4 0.2 i.4 i1 (INDICATOR) e
(B-3 PCI/CU. METER) (208/208) (52/52) (52/52) KING RGAD
(-17/18) (-11/16) -9/17) 2.84 NILRS SE OF SITE
GOAT MILK I-131 10 1 0.0 c.o 101 (INDICATOR) c
(PCI/LITER) (10/10) (10/10) REGIORAL FARM
(-0.2/0.1) (-0.2/0.1) 1.08 MILERS R OF SITE
GAMMA 10
BR-7 ®/A -1.9 3.8 10F1 (INDICATOR) 0
(10/10) (10/10) PEGIONAL FARM
(-14/6.5) (-14/s.5) 1.08 MILES B OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESRES (F).
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NAME OF PACILITY. LIMERICK GENERATING STATION DOCKET NUMRER - 50-352 & 50-3%)
LOCTION OF PACILITY: MHONTGOMERY COUNTY, PA REPORTING PERIOD: 19%6
INDICATOR CONTROL LOCATION WITH HIGHEST ANNUAL MEAN
IOCATIONS LOCATIONS
MECIUM OF TIPE OF MABER OF REQUIRED MERAR MRAN HWERAN STATION § WUNBER OF
PATEWAY SAMPLED AMALYSES ARAZYSRS LOWER LINIT m n " MAME NONROCUTINS
(UNIT OF PRRFORMED PERFCIMED OF DETECTION RANGE RANGE RANGE DYSTANCE AND DIRECTION REPORTED
MEASTUREMENT S (LLD) MEASURENENTS
K-40 /A 1690 i6%0 1081 {INDICATOR) e
{10/10) {10/10) REGIONAL FARM
(150G /1900) {1500/1800) 1.08 HILES % OF SITR
MN-54 N/R -0.8 -0.8 1081 (INDICATOR) e
(10/10) (10/10) HRGIONAL FARM
i{-3/0.6) (-3/0.6) 1.08 MILES E OF SITR
Co-58 W/A -0.5 -0.8 1081 {INDICATOR) 0
(10/10) (10/10) REQIONAL FARM
(-1.7/0.8%) (-1.7/0.6) 1.08 MILES ® OF 831ITR
CO-60 ®/A -0.5 -0.5 1081 (INDICATOR) o
(10/10) (16/10) REGIONAL FARM
(-2.9/0.7) (-2.%3/0.7) 1.08 MILES B OF SITR
FR-58 K/A 0.1 0.1 1081 (INDICATOR) o
(10/10) (10/10) REGIONAL FARM
(-3/2.9) (-3/2.9) 1.08 WILRS R OF SITR
ZR-65 N/A -2.2 -2.2 1081 (IMDICATOR) o
(10/10) (16/10) REGIORAL FARM
(-9/3.5) (-9/3.85) 1.08 MILES R OF SITR
ZR-95 N/A “$.4 -0.4 1081 (INDICATOR) 0
(10/10) {10/10) REGIONAL FARM
(-4/4.7) (-4/4.7) 1.080 MILEE® E OF SITE
NS-95 /A 0.9 0.9 1081 (INDICATOR) o |
(10/10) (10/10) REGIONAL FARM
(-0.2/2.7M (-0.2/2.7 1.08 MILES R OF SITE
CS-134 1s -3.0 -3.0 iom (INDICATOR) 0 |
{10/10) (10/10) REGIONAL FARM |
(-10/2.1) (-10/2.1) 1.08 MILES R OF SITR |
\
cs-137 18 1.1 2.3 1081 (INDICATOR) 0 |
(10/10j (10/19) REGIONAL FARM
(-0.4/¢) (-0.4/9) 1.08 MILES E OF SITR
BA-140 60 0.2 0.2 1081 (INDICATOR) o
(10/10) (10/10) REGIONAL FARM
(-4/5.1) (-4/5.1) 1.08 MILRES R OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPRCIFIRD LOCATIONS IS INDICATED IN PARENTHRSRS (¥F).
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ik

OF FACILITY:
OFf OF FACILITY:

LIMERICK GENERATING STATION

MONTCGOMERY COUNTY, PA REPORTING PERICD 1996
INDICATOR CONTROL LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIORS LOCATIONS
MEDIUM OR TYPR OF FUMBRR OF REQUIRED HEAN MRAN MEAN STATION § FUMBER OF
PATEWAY SAMPLED ANALYSES ANALYSES LOWER LIMIT " (12 (3 ) MANE NONROUTINE
(UWIT OF PERFORMED PER’ ORMED OF DETECTION  RANGE RANGE RANGE DISTANCE AMD DIRECTION REPORTED
MRASUREMENT 7 (LLD) MEASUREMENTS
LA-140 15 -0.1 0.1 1081 (INDICATOR) [
{16/10) (12/10) REGIONAL FPARM
(-2.4/2) (-2.4/2) 1.08 NILES B OF SITE
RA-226 /A -9 -9 1081 (INDICATOR) o
(10/10) (10/10) REGIONAL PARM
(-66/36) (-66/236) 1.08 MILES ® OF SITE
T™-232 /A 1.5 1.8 1081 (IMDICATOR) o
{10/10) (10/10) REGIONAL FARM
(-5/6.1) (-5/6.1) 1.08 MILES § OF SITR
MILK 1-131 ) 1 0.0 0.0 0.1 3681 {CONTROL) 0
(PCI/LITER) (711/71) (27727 ‘4/4) REGIONAL FARM
(-9.2/0.2} (-0.2/0.1) (0.0/0.1) 4.70 MILES ¥ OF SITE
GAMMA 84
BE-7 WA 0.1 38 €.3 22m (CONTROL) )
(63/63) (21/21) (5/5) REGIONAL FARM
(-17/12) (-6/13) (-1.9/13) 9.58 MILES SW OF SITR
X-40 N/A 1432 1395 1452 18C1 (INDICATOR) )
(63/63) (21/21) {21/21) REGIONAL FARM
(1300/1600) (1300/1600)  (1300/1600) 2.26 MILES S OF SITE
MN-54 R/A -0.2 -0.2 -0.1 18C1 (IMDYCATOR) 0
(63/63) (21/21) (21/21) REGIONAL FARM
(-1.7/1.6) (-2.2/1) (-1/1.9) 2.26 MILRES S OF SITE
co-58 /A -c.3 9.0 0.1 a1 {CONTROL) ¢
63/63) (21/21) (16/16) RE OMAL FARM
(2.4/2.7) (-1.3/2.2) (-1.1/2.2) 11 "4 MILES E OF SITR
co-s0 /A 0.2 0.1 0.4 22m (CONTROL) 0
(83/63) (21/21) (5/5%) REGIONAL FARM
(-2.7/2.4) (-3.1/2.1) {(-0.6/2.1) 5.58 MILES SW OF SITR
FE-55 /A 0.4 0.4 0.5 801 (CONTROL) 0
(63/63) (21/21) (16/16) REGIOMAL FARM
(-5/3.6) (-2.8/4.1) (-2.8/4.1) 11.64 MILES B OF SITE
ZN-65 N/A -3 -2.9 -2.4 91 {CONTROL) 0
(63/63) (21/21) (16/16) REGIONAL FARM
(-17/3.3) (-11/2.8) (-6/0.2) 11.64 MILES B OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F) .
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APPENDIX A
RADIOLOGICAL ENVIROMMENTAL MONITORIRG PROGRAM ANWUAL SUMMARY

WAME OF FRACILITY: LIMERICK GENERATING STATION DOCKET HUMBER - 50-382 & 50-38%
LOCTION OF PACTLITY: MONTGOMERY COUNTY. PA REPORTING PERIOD: 1998
INDICATOR CONTROL LOCATION WITH HIGHEST AMNUAL MEAN
LOCATIONS LOCATIONS
MEDIUM OR TYPR OF WMIMBER OF PEQUIRED MEAN HEAM MRAN STATION § WUMBER OF
PATHNAY SAMPLED ANALYSES AMALYSES LOWER LIMIT n " (4] HAan® NONROUT I'NE
(UNIT OF PERPODMED PRRFPORMED OF DETECTION RANGR RANGE RANGE DISTANCE AND DIRBCTION REPORTED
WEASTREMENTS (L1D) MEASUREMENTS
ZR-93 w/A -0.2 0.1 0.7 22m (CONTROL) []
(83/83) (21/21) (5/%; RPGIONAL PARM
(-3/2) (-1.2/2.1) (-90.7/2.1) 9. 58 MILES SW OF SITE
BB 9% ®/A 0.2 0.4 0.6 2n {CONTROL) (3]
(632/83) (2i/21) (5/%) REGIONAL PARM
(-2.2/2.6 (-1/2.2) (-1/2.1) $ 58 MILRS SW OF SITR
cs8-134 15 -2.7 -2.8% -1.86 22m (CONTROL) [}
{63/€3) (21/21) (5/5) REGIONAL FARM
(-16/3.7) (-8/1.86) (-8/1.8) $.58 MILES SW OF SITE
cs-137 19 0.2 0.4 0.6 2271 (CONTROL) [
(63/63) (21/21) (3/%) REGIONAL PARM
(-1.8/3.8) (-1.2/1.7 (0.8/2.7 .58 MILRS SW OF SITR
BA-140 €0 0.1 0.9 1.9 a1 {CONTROL) o
(63/863; {21/21) (16/16) REGIONAL PARM
(-4/5.49) (-2.774.7) (-2.¢4/3.9) 11.64 MILES B OF 3ITE
LA-140 15 -0.1 0.1 c.3 227 ({CONTROL) 4]
(63/863) (21/21) (3/%) REGIONAL FARM
(-2.7/1.9) (-1.3/2.3) (-1/2.3 $.58 MILES SW OF SITE
RA-226 W/A 0.9 5.9 12 22m {CONTROL) )
(53/63) {21/21) (5/5%) REGIONAL FARK
(-37/94) (-20/62) (-14/62) $.58 MILES SW OF SITR
T™R-232 WA 1.4 -0.2 2.6 ieci (INDICATOR) [
(63/63) {21/21) (21/21) REGIONMAL FRARM
(-86/11) (~11/3.9) (-¢/11) 2.26 MILES 8§ OF 8ITR
DIRECT PADIATION TLD -QUARTERLY 180 N/A 5.9 7.8 10.0 1382 (INDICATOR) o
(MILLI -ROENTGEN/STD (156/156) (4/4) a/e 50C KV SUBSTATION
(0/11) (§.8/7.9) (9.3/11) 0.41 MILRS SE OF SITE

FRACTIOR OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHRESES (F).

A - 12
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APPENDIX B SAMPLE DESIGNATION AND LOCATIONS

LIST OF TABLES AND FIGURES

TABLES

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

TABLE B-2.  Sampie Collection and Analysis Program for the Operational
Radiological Environmental Monitoring Program, Limerick Generating
Station, 1996

EIGURES

FIGURE B-1. Envircnmental Sampling Locations Within One Mile of the Limerick
CGanerating Station, 1996

FIGURE B-2. Environmental Sampling Locations Between One and Five Miles from
the Limerick Generating Station, 1996

FIGURE B-3. Environmental Sampling Locations Greater Than Five Miles from the
Limerick Generating Station, 1996



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

Generating Station
XXYZ - General code for idenrt.ficalion 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.

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

S . on-site location E . 4-5miles 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
2 - Station's Numerical Designation within sector and zone, using 1,2, 3... in

each sector and zone.



TABLE B-2

mncmmmmwmmnmw&mmmmummm. 1996

Locaticn Location Description Distance & Direction Coflection Method and Fraguency
A Surace Water
1381 Vincent Dam (indicator) 175 miles SE Two gailon sample collected from a
continuous water sampler, monthly
2451 Limerick Intake | controt) 0 20 miles SW Same as 1381
10F2 Perkiomen Pumping Station 7 25 miles E Same as 1381 except water collected
{controi} monthily only when water is withdrawn
from the Perkiomen Creek for cooling
B Drnking (Potable) Water
15F4 Philadelphia Suburban \ /ater 8 62 miles SE Two gallon composite sample collected
Company (indicator) from a continuous water sampler,
monthly
15F7 Phoenixville Water Works 6 33 miles SSE Same as 15F4
indi )
16C2 Citizens Home Water Company 2 66 miles SSE Same as 15F4
(indicator)
28F3 Pottstown Water Authority 5 84 miles WNW Same as 15F4
{control)
Milk - Bi : h
9G1 Control 1164 miles E Two gallon grab sample collected from

season (Aprii through November),
monthly other times

Analysis & Frequency
Performed--Consuftant

Same as 15F4

G Beta (S&!) - monthly - TRE*
Gamma Spec - monthly - TBE*

Same as 15F4

1-131 - biweekly - GPU
Gamma Spec - biweekly - GPU

1-131 - quarterly - TBE*
Gamma Spec - quarterly - TBE*



TABLE 8-2 Sampie Coliection and Analysis Program for the Radiological Environmental Mon#toring Program for Limerick Generating Station, 1996

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

1081 Goat Farm 1.08 miies E Two galion grab sampie purchased at i-131 - biweekly - GPU
goat farm_ biweekly during grazing Gamma Spec - biweekly - GPU
season {April through November),
monthiy otherwise

18C1 2 26 miles S Same as 9G1 Same as 1081

1881 1 85 miles SSW Same as SG1 Same as 8G1

2181 1 75 miies SSW Same as 9G1 Same as 3G1

22F 1 Control 9 58 miles SW Same as 9G1 Same as 9G1

O Mik - Quarterly

36E1 4 70 miles N Two galions processed milk purchased 1-131 - quarterly - GPU
at farm dairy store, quarterly

22C1 2 92 miles SW Two gallon grab sampie coliected from Same as 36E1
farm bulk tank, guarterly

23F1 Control 5 02 miles SW Same as 22C1 Same as 36E1

25C1 2 69 miles WSW Same as 22C1 Same as 36E1

£ Air Particul / A lod

1083 Keen Noad 0 50 miles E Approximately 1 cfm continuous flow G Beta - weekly - GPU
through giass fiber and charcoal filters Gamma Spec - quarterly comp - GPU
(approx 2" diameter) which are 1-131 - weekly - GPU
installed for one week and replaced

1181 LGS Information Center C 38 miles ESE Same as 1083 Same as 10S3

1182 LGS Information Center 0 38 miles ESE Same as 1083 G Beta - weekly - TBE*

Gamma Spec - quarterly comp - TBE*



TABLEB 2 Sampie Coliection and Analysis Program for the Radiciogical Environm.ental Monitoring Program for Limerick Generating Station, 1998
Locstion Location Description Distance & Direction Collection Method and Frequency Analysis & Frequency
Performed-—-Consuitant

13C1 King Road 2 84 miles SE Same as 1083 Same as 1083

1481 Longview Road 0 63 miles SSE Same o< 1083 Same as 1083

22G1 Marior Substation {coentrol) 17 73 miles SW Same as 1083 Same as 10S3

E_____Fish

16C5 Vincent Pool (indicator) Downstream of Discharge Fish flesh from two groups representing Gamma Spec - semiannually - GPU
predator and bottom feeder species
collected by eiectrofishing or other
appropriate fishery gear, semiannually

28C1 Pottstown Vicinity {control) Upstream of Intake Same as 16CS5 Same as 16C5

G Sediment

1682 Linfieid Bridge (indicator) 1.35 miles SSE Recently deposited sediment collected Gamma Spec - semiannually - GPU
beiow the waterline, semi-annually

16C4 Vicent Dam (indicator) 2 18 miles SSE Same as 1682 Same as 16B2

33A2 Contro! 0 84 miles NNW Same as 16B2 Same as 16B2

Emd tal Dosimetry - TLD

Site Boundary

3682 Evergreen & Sanatoga Read 060 miles N Coliection method and frequency is TLD - quarterly - GPU
described in placement procedure
Section i, A

s Sanatoga Road 0 44 rniles NNE Same as 3682 Same as 3682



TABLE 8-2 Sample Coliection and Analysis Program for the Radiological Environmentai Monitoring Program for Lamerick Generating Station, 1996

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

581 Possum Hoillow Road 0 45 miles NE Same as 38S2 Same as 3652
781 LGS Training Center 0 58 miles ENE Same as 36S2 Same as 3652
1083 Keen Road 0 50 miles E Same as 3632 Same as 3652
1181 LGS information Center 0 38 mites ESE Same as 3682 Same as 3682
1382 500 KV Substation 0 41 miles SE Same as 3882 Same as 3682
1481 Longview Road 0 63 miles SSE Same as 3882 Same as 36S2
1882 Rail Line along Longview Road 026 miles S Same as 36S2 Same as 3652
2182 Near intake Building 0 18 miles SSW Same as 36S2 Same as 3582
2382 Transmission Tower 0 53 miles SW Same as 3652 Same as 36S2
2582 Sector Site Boundary 0 46 mias WSW Same as 36S2 Same as 36S2
2683 Met Tower #2 040m W Same as 3682 Same as 36S2
2681 Sector Site Boundary 0 55 miles WNW Same as 38S2 Same as 36S2
3181 Sector Site Boundary 0 26 miies NW Same as 3682 Same as 3652
3482 Met Tower #1 0 58 miles NNW Same as 3682 Same as 38S2
intermediate Distance

38D1 Siren Towser No 147 351 miles N Same as 3682 Same as 36S2
2E1 Laughing Waters GSC 4 76 miles NNE Same as 3652 Same as 3682
4E1 Neiffer Road 4 78 miles NE Same as 3682 Same as 3682
7E1 Pheasant Road 4 26 mites ENE Same as 3852 Same as 36S2
10E1 Royersford Road 384 miles E Same as 36S2 Same as 3682
10F3 Trappe Substation 5 58 miles ESE Same as 3652 Same as 3682
131 Vaughn Substaticn 4 31 miles SE Same as 38S2 Same as 3682
16F1 Pikeiand Substation 5 04 miles SSE Same as 3652 Same as 36S2
1801 Snowden Substation 348 miles S Same as 3682 Same as 3652
20F1 Sheeder Substation 5 24 miles SSW Same as 3682 Same as 3652
24D1 Porters Mill Substation 3 97 miles SW Same as 36S2 Same as 3682
25D1 Hoffecker 8 Keim Streets 3 99 miles WSW Same as 36S2 Same as 3682
2802 W Cedarville Read 3 83 miles W Same as 3652 Same as 36S2
29E1 Prince Street 4 95 miles WNW Same as 3652 Same as 36S2
3102 Poplar Substation 3 87 miles NW Same as 3682 Same as 3652
34E1 Varnet! Road 4 58 miles NNW Same as 36S2 Same as 3682



TABLE B-2 wcmmmmwumwmmmhmmm 1996

Location Location Description Distance & Direction Coflection Method and Fraquency Analysis 8 Frequency
Performed—Consuitant

fustant and Special interest

SH1 Birch Substation (Control} 24 78 miles NE Same as ¥:82 Same as 3652

8C1 Poftstown Landing Fieid 2 14 miies NE Same as 3352 Same as 3652

8cH Reed Road 2 15 miies E Same as 3682 Same as 3652

13C1 King Road 2 84 miles SE Same as 'S2 Same as 3652

1501 Spring City Substation 3.20 miles SE Same as 3652 Same as 36S2

1781 Linfield Substation 160 miles S Same as 3852 Same as 3882

20D1 Elfis Woods Road 3 06 miles SSW Same as 36S2 Same as 3682

3101 Lincoln Substation 3 00 miles WNW Saine as 3682 Same as 36S2
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Figure B-3
Environmental Sampling Locations Greater than Five
Miles of the Limerick Generating Station, 1996
B-¢
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APPENDIX C: DATA TABLES AND FIGURES - PRIMARY LABORATORY

JABLES

Table C-1.1 Corv entrations of Tritium in Surface Water Samples
Cilected in the Vicinity of Limerick Generating Station,
1996.

Table C-1.2 Concentrations of Gamma Emitters in Surface Water
Samples Collected in the Vizinity of Limerick Generating
Station, 1996.

Table C-11.1 Concentrations of Gross Beta Insoluble in Drinking Water
Samples Collected in the Vicinity of Limerick Generating
Station, 1996.

Table C-11.2 Cencentrations of Gross Beta Soluble in Drinking Water
Samples Collected in the Vicinity of Limerick Generating
Station, 1996.

Table C-11.3 Concentrations of Tritium in Drinking Water Samples
Collected in the Vicinity of Limerick Generating Station,
1996.

Table C-I1.4 Concentrations of Gamma Emitters in Drinking Water
Samples Collected in the Vicinity of Limerick Generating
Station, 1996.

Table C-lil.1 Conczrirations of Gamma Emitters in Fish Samples
Collected in the Vicinity of Limerick Generating Station,
1996

Table C-IV 1 Concentrations of Gamma Emitters in Sediment Sampies
Collected in the Vicinity of Limerick Generating Station,
1996.

Teble C-V 1 Concentrations of Gross Beta in Air Particulate Samples
Collected in the Vicinity of Limerick Generating Station,
1996.



Table C-V.2

Table C-V.3

Table C-Vi1

Table C-VII.1

Table C-VII.2

Table C-VIIL1

Table C-VIIL.2

Table C-VIII.3

Table C-1X.1

EIGURES
Figure C-1

Figure C-2

Monthly and Yearly Mean Values of Gross Beta
Concentrations in Air Particulate Sampies Collected in the
' inity of Limerick Genera.ing Station, 1996.

_onsentrations of Gamma Emitters in Air Particulate
Samples Collected in the Vicinity of Limerick Generating
Station, 1996.

Concentrations of i-131 in Air lodine Samples Collected in
the Vicinity of Limerick Generating Station, 1996.

Concentrations of I-131 in Milk Samples Collected in the
Vicinity of Limerick Generating Station, 1996.

Concentrations of Gamma Emitters in Milk Sampies
Collected in the Vicinity of Limerick Generating Station,
1996

Quarterly TLD Results for Limerick Generating Station,
1996.

Mean TLD Results for the Limerick Generating Station Site
Boundary, Middie and Outer Rings, 1996.

Summary of the Ambient Dosimetry Program for Limerick
Generating Station, 1996.

Summary of Collection Dates for Samples Collected in the
Vicinity of Limerick Generating Station, 1996.

Mean Monthly Insoluble Gross Beta Concentrations in
Drinking Water Samples Collected in the Vicinity of LGS,
1982-1996.

Mean Monthly Soluble Gross Beta Concentrations in

Drinking Water Samples Collected in the Vicinity of LGS,
1982-1996.

C-ii



Figure C-3

Figure C4

Figure C-5

Figure C-6

Figure C-7

Mean Annual Cs-137 Concentrations in Fish Samples
Collected in the Vicinity of LGS, 1982-1996.

Concentrations of Cs-137 in Sediment Sampies Collected
in the Vicinity of LGS, 1982-1996.

Mean Monthly Gross Beta Concentrations in Air Particulate
Samples Collected in the Vicinity of LGS, 1982-1996.

Mean Weekly Gross Beta Concentrations in Air Particulate
Samples Collected in the Vicinity of LGS, 1996.

Mean Quarterly Ambient Gamma Radiation Levels in the
Vicinity of LGS, 1985-1096.

C-ii



TABLE C-1.] CONCENTRATION! OF TRITTUM IN SURFACE WATER SAMPLES COLLECTED IN THE VICINITY
OF LIMERICK O ENERATING STATION, 1996

RESULTS IN UNITS OF PCILITER +/- 2 SIGMA

COLLECTION PERIOD____10§2 _13Bl 2481
JAN-MAR (1) 72 £ 60 91 + 61
APR-JUN H 81 = 59 83 + 59
JUL-SEP 56 = 61 66 = 6] 66 £ 61
OCT-DEC 24 % 65 20 = 64 23 = 65
MEAN 15 + 26 42 + 84 51 = 8S
) SAMPLER NOT IN SERVICE BECAUSE NO WATER DRAWN FROM THAT LOCATION FOR COOLING

C-1



TABLEC12 CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPIES COLLECTED IN THE VICINITY OF
LIMERICK GENERATING STATION, 1996

RESULTS IN UNITS OF PCLLITER +/- 2 SIGMA

STC COLLECTION BE-7 K40 MN-%4 CO-58 CO-80 FE-S9 IN6S ZR-9S NB-$5 CS-134 Ccs137 BA-140 LA-140 RA-226 TH-232
PERIOD
10F2
FON 24 +72 S+14 8209 H2:09 2:2 D1 210 A1 £2 1 &2 07211 235210 03:09 123 11 £17 17228 08 :131
L 85210 13221 0913 08:13 123 D2:16 1+3 1213 03 + 14 L6133 D1 185 1258 05 + 23 2+£33 22:3%3
ALG 49 £ 69 27213 06208 L£9:08 1+22 0309 4 +12 0+1 04 = 09 03 £+ 09 05:09 4:13 04+ 10 $+423 1319:30
SEP 48 £ 12 7220 D414 05214 123 D4Aa:x17? 3+ 4 i+3 0215 £3:+17 02216 2:+6 13223 29+34 07 +56
ocT 21+ 14 DD 156 + 18 22+ 18 0:+4 10 £+ 22 2+ 4 r &% il 2147 30+ 18 01 :219 0=x6 14 +24 120244 10290
NOV 21 £12 12221 06 :16 -12217 0:4 04:20 0:+4 1+£3 11 £17 83221 83216 126 1523 23¢9 53234
DEC 27 261 -12+12 03207 06207 -1:£1 02+082 1£2 0=+1 01 +£07 03 +08 06207 |23 01 =09 6+2% 06+
MEAN 13293 a2 G218 49213 122 210 i+ 4 11 06 +08 -29:+67 00207 0323 06 + 18 3229 19 +41
1381
JAN 31211 ‘13222 08 + 14 .13 +£13 i =3 134135 3 +£3 -1 22 01 +£158 38 +£15 4215 -iz25 02 + 21 20 £+ 34 28 + 61
FEB 46 £ 11, 3+ 20 HD2:+14 0914 - =23 11 216 323 1+£2 08 + 13 19213 01214 -1 23 06 +20 25 232 24:+65
MAR 00 £ 70 6+1i2 08 :+08 -10+08 .1:22 HD3=:09 % + 2 122 £2 £ 12 L £ 14 D3 +10 123 04211 S+28 02+39
APR 4250 TP 41321 413 423 a2 0+3 122 14£13 -1 :14 04213 3=z$ L8 + 16 6 +37 27+58
MAY 46 + 66 -1 £ 10 05 07 01 207 6 +1 00 + 08 0+2 021 e3 £ 07 -12+08 L0i+08 123 03:09 11219 06+25
N 14 +53 S5:10 03 +06 02:06 -:1 03 :07 0=+1 0z1 0S8 + 07 2! +67 02207 123 01 £ 08 6216 01 +22
L 63 + 14 123 07+£19 99217 124 104122 -1+ 4 0+3 D7 +19 36218 235221 126 11 30 S4+5 -23+189
ALG 16214 18+£24 -13:218 0SS +18 2:4 07221 4 :+5 0+3 02+1i8 31:219 22219 1:6 01 +30 -24:+46 -17:+78
SEP 63 + 95 9+ 15 03 £+ 10 0010 -2 +2 el +£12 -1+3 1 £2 03 £ 10 24 +12 02211 2+4 09 + 14 3+29 06 +138
ocT 4 + 12 48 + 22 00 £ 16 D6+ 16 7213 18 220 2+ 4 1 %3 0s +17 49 £+ 19 07 :+16 ) x6 £6 + 22 8+£37 20+61
NOV 02 +75 6+14 0D6+09 03 +09 0+2 00 + 09 4 +2 0x2 18 £ 13 47+11 08:+10 -5:3 10+£12 10+28 -12+137
DEC 150 + 14 32 +225 H2:219 0VD2:16 0+ 4 09 +£ 22 2+ 4 2+3 i1+ 18 59 +20 05:19 2:6 14 +26 45:44 -10 + 8O
MEAN 319 + 9% T+3% D1 x213 04:11 0+5 02 + 17 2+ 4 922 01 £ 17 38 +54 00+22 -1:a4 01 +15 i12+43 -13 +64
2481
JAN 18 270 15212 L04:08 HD4:08 |1+2 HD4:08 2+2 1 +1 07 +08 48 :+09 06 +08 0:3 €3 +10 21 +27 36 +2%
FEB 35 +78 9+13 01 +£09 09:+08 1:22 04:09 3+2 0=+1 06 + 09 07 +11 €1 209 -2:3 02+11 1228 30+32
MAR 33 +£55 -2+10 03+06 02:+06 V+1 01 =07 342 0+1 00 £t 06 34+08 04207 2:13 05 +09 10+18 -14+23
APR 26296 13217 42211 43212 223 19219 343 1 %2 04+13 -16+15 06+13 -1+58 43 +19 3627 063 +47
MAY 68 +67 S5:+13 HD4:08 HS+08 02 D169 0+2 121 06 +08 -27:+09 011208 -1+3 08 + 11 2+42% 19231
JUN 46 + 56 4 :10 D2 :+06 HLS:+06 0+1 D3 :+07 02 s HD4+06 -16+07 01 £07 2213 05 +G8 20+ 18 1S5 =21
o 03 + 11 i1 =+ 20 1016 02 +16 2+ 03 + 18 J+ 4 C+3 03 + 16 14 +£18 12216 026 29 £26 13 +£34 09261
AUG 42 +12 24+ 12 J1 + 16 04 ¢ 16 343 4F=R) 4+ 4 1 +£3 08 £ 17 63 +23 01 +17 3+6 18224 13+36 -27+63
SEP L £12 -1216 03+13 042513 2:3 01 +13 2+3 -1 +£2 13 £ 17 04 +135 02+13 0=+6 09 + 19 0 +40 34 +456
ocT £3+73 4:13 00:09 02:09 2:+2 O08:10 2+2 3+2 08 £10 45:11 05:10 2:13 09 £+ 13 -12+28 -13+ 41
NOV 02 1273 3214 £02+09 01210 0+2 03 £+ 09 2+2 2+2 ¢c8 + 09 41 + 11 D4:+10 2+4 i 213 W2 31233
DEC 32+ 12 4+20 O0D6+16 062+16 2:3 0018 4+ 4 i +£3 23217 B3232%F 21T 338 14224 2:+36 27 +63
MEAN 06 + 73 3+20 0! +08R L£1 :08 B 01 =17 1 +£5 0+£2 04 £ 17 32+857 00210 -123 0S5 +23 1 £33 12 + 42



TABLE C-I1L1 CONCENTRATIONS OF GROSS BETA INSOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1996

RESULTS IN UNITS OF PCILITER +/- 2 SIGMA

COLLECTION PERIQD 15E4 ASK7 16C2 2863
JAN 02 209 04 2 09 08 209 03 209

FEB 05 09 00 %208 03 £08 01 =08

MAR 22 %10 24 2 1.0 25 %10 26 £ 10

APR -12 % 1.1 20+ 11 04 212 03 %12

MAY 06 = 08 08 = 08 09 208 03208

JTUN 10 2 08 04 = 08 05 =08 02 +£08

JUL LH1 08 03 208 03 £08 06 =08

AUG 06 =09 03 %08 £H2 208 06 £ 09

SEP 14 £ 08 09 209 £H2 209 -1.2 £ 09

oCcT 04 = 08 06 «+ 08 03 £08 06 £+ 08

NOV H3 209 04 £ 09 £H2 209 HE 08

DEC 03 £09 H5 +£09 00 09 H8 £ 09
MEAN H1 219 H2 %21 00 £ 18 D3 %19

TABLE C-112 CONCENTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SAMPLES

COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1996

RESULTS [N UNITS OF PCIAITER +/- 2 SIGMA

COLLECTION PERIOD 15E4 13E7 16C2 28E3
JAN 39213 362 1.3 21 412 262 13
FEB 20 £ 1.1 31 %12 24 £ 12 22 212
MAR 42 + 12 33 %12 18 £ 1.1 36 £ 1.2
APR 38 214 08 213 10 £ 14 19 %12
MAY 26 £ 1.1 35+ 1.1 21 » 11 38 £ 12
JUN 31 212 24 £ 12 33 212 24 £ 12
JUL 58 213 40 = 12 33 12 30212
AUG 30 212 36 2 12 29 13 29 %13
SEP 38 £ 13 38513 38 %13 S0+ 14
ocT 36 12 37+ 12 40 % 13 53+ 13
NOV 17 » 12 53213 23 £ 12 33412
DEC 24 % 1.1 33913 16 £ 1.1 32 %11
MEAN 34 220 34 2 21 24 £ 26 29 % 316

TABLE C113 CONCENTRATIONS OF TRITIUM IN DRINKING WATER SAMPLES COLLECTED IN THE

VICINITY OF LIMERICK GENERATING STATION, 1996
RESULTS IN UNITS OF PCIAITER +/ 2 SIGMA

COLLECTION PERIOD __15F4 137 16C2 2863
JAN-MAR 67 % 60 S0 2 59 52 = 59 4 = 59
APR-JUN 13 & 58 170 = 60 08 % 60 45 % 60
JUL-SEP 50 % 62 75 % 63 14 =% 61 16 = 6]
OCT-DEC 22 + 64 64 % 66 22 + 64 50 = 65
MEAN 43 2 39 % % 10 2 +43 39 £ 31



TABLE Cli 4

CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLES COLLECTED IN THE
VICINITY OF LIMERICK GENERATING STATION, 1996

RESULTS IN UNITS OF PCULITER + - 2 SIGMA

STC COLLECTION BE-7 K40 MN-54 CO-58 CO-60 FE-S% IN-§S ZR-9% NB-9S CS-134 Cs-137 BA-140 LA-140 RA-226 TH2R
_PERIOD

15F4

JAN 47272 211 0509 V120" 022 00209 23221 98 :16 02210 $9+11 08:09 2:3 43 211 M1z $+3

FEB 16273 -14+£15 00209 00£09 022 05+10 28222 01 +16 05 210 40210 03209 -1:+3 04 +13 -10:+24 22)

MAR 46 + 12 2+ 21 02215 -10%x 15 3:4 12+18 51239 02285 07216 -10 £+21 23 +16 0+6 10 £ 23 26 + 34 6+6

APR 20271 3+13 HD6:+09 D3I+ 08 0:22 08209 03I +£20 0D2+15 06 +09 24209 05:09 2:4 0% £ 12 4+ 2 1 x4

MAY 33211 P£22 Bl214 07214 123 09216 03 +£32 01 22% 07214 12215 V12185 S5 12223 £ 2+6

N 19+73 0+ 14 0309 02209 1 :2 06 £+ 10 18 +19% OR +16 06 :10 35213 £05:09 0=+4 D4 216 11227 2+ 4

LE 33 £13 37+28 02+18 20217 2:+4 0B :20 08 :+41 10231 ©01+19 09217 09220 64+7 02 +23 3% :38 0+8

AUG 22270 4:x1] H05:08 03208 2:2 07:08 35:19 06+14 03 :08 00 +09 01 :09 2:13 05 =11 1228 143

SEP S$3+12 10219 04 214 D8 215 |1 +3 D414 46+29 05 +24 -16+17 49 £ 17 032185 D+6 04218 21239 2+6

OoCT 112859 3211 04:07 03207 022 HD7:+208 31+18 0111 0S5 +07 42 +08 0! +07 9:3 06 £ 09 223 0123

NOV 26 + 14 15 = 25 64 +£17 03 %18 0:4 08 +20 46 :+43 -20+28 05 :20 31 +£19 08+i8 627 -16 £ 25 4+ 8 T +83

DEC 47210 55:+£30 04213 06213 223 061+14 38235 03 +23 0413 35213 02+185 -1=+5 H4 16 10+ 4 2+8

MEAN 07 £+ 58 46 : 48 00 + 08 £H2 + 15 152 61 +1% 26+38 01 +16 03 +13 36 +52 00217 1+6 H3 £ 18 6+ 3 0+7
iSF7

JAN 49 + 358 0«11 01 +07 04207 0+1 01 207 -57+18 01212 04207 352209 01207 2+3 06 +09 16 : 23 2+ 4

FEB 132474 6H$:14 13209 02209 122 00 =11 34+21 092185 -20+ 11 S$5+11 04210 1:4 02+12 -23 +128 2+ 4

MAR Sl 492z 02219 01218 024 45219 22241 31232 11218 41219 A5219 =2 06 +28 B+ 46 3+7

APR 97 +13 18+ 23 03 +19 HSx2i8 | +4 13 #2101 -11+£41 07 +31 0619 21 +£18 02+18 3:6 -18 + 26 % & 48 4:+8

MAY 07 £ 122 1922 02 +16 08216 32+3 HD4:19 H2+38 12228 HI+15 07+14 00:16 4:+6 £H1 + 26 £+ 38 S+6

JUN 32200 B4+ 45218 43218 2x4 16 + 18 -25 +35 -14 +28 19+ 18 66 + 18 07 +16 3 =7 -13 + 32 4+ 33 T7+6

o 62 +95 1+£17 060+£11 0011 122 00+11 -12:227 08 +18%8 02+12 30+13 03+£13 3=+38 D6 £+ 17 62258 0+5

AUG 13211, 4+£22 05+1iS5 00%214 3323 06217 08B+£33 16225 00+1)3 00 £ 1S 142135 3+ H8 ¢+ 22 44+38 3+6

SEP 45211, 1217 01213 10212 0+3 D411 -16£3] 04+21 D4+i4 D4:15 0313 0+5 D2 220 73223 4+3

ocT 06 +10 35220 02:14 -15%213 1+3 H3+14 02+3023+£23 032135 62+:20 09+14 0+5 06 + 20 0+ 32 4+ 5

NOV 27 +£59 8210 01:07 04207 -121 O08B:+08 -25:17 05+12 03207 -25:08 00207 1:3 04 + 09 1+ 23 0zx3

DEC 27 2 82 3:14 01 09 09209 0+2 01 +1i0 -57+24 04:+17 04 +11 2. £ 15 07 211 1 +4 02+13 10 + 30 i+ 4

MEAN 60 £87 0:23 00+i0 03 +14 122 012135 21 +41 02229 01219 41+72 B1 185 -1+4 02+ 18 2+ 4 127



TABLE C-H14

CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLES COLLECTED IN THE
VICINT. Y OF LIMERICK GENERATING STATION, 1996

RESULTS IN UNITS OF PCILITER +.- 2 SIGMA

STC COLLECTION BE-7 K-40 MN-%4 COo-58 CO-60 FE-39 IN-6S ZR-9S NB-9S Cs-134 Cs-137 BA-140 LA 140 RA-226 TH2R2
PERIOD
18C2
JAN 38463 S:£12 04207 H52%207 C:1 -11:208 81219 02:12 02208 £2+08 H3 208 -123 04210 12220 2+3
FEB 150 £12 88220 01 :16 03%16 S$+4 D4219 2923713227 H6:16 46:+18 09217 22 b ] 0S5 +25 -15:38 4127
MAR 22 +74 13414 04209 10209 1:+2 06210 06223 -15+17 93510 66212 0310 =4 £1+14 2+23 13
APR D8 +15 15421 09217 03217 0:3 04:19 64:42 11229 09217 D1 217 053217 -126 12 ¢+ 24 1 +£38 626
MAY $3+78 03215 0H8:+09 07209 022 09+10 6528513217 0213 02+10 01 +£10 0=zx24 05+ 14 -1 227 2+ 4
JUN 33+ 014 17227 05219 D4%17 324 05221 -30:41 17+£30 0020 0SS +18 £07+18 9:8 12 +£34 M4 : @ $29
L 41 + 13 0+£2 D414 V2215 123 04:16 0336 05225 D2+13 81 +16 02:+16 -2%6 £3 £ 20 2+3 6+3
AUG 14465 6211 04+08 01+£07 121 HS+07 47+19 03212 01:08 035:08 02208 0123 07210 7219 23
SEP 3721l 985 92212 HS2 11 122 #4212 1229 09220 02218 S3%x12 5213 125 07 £ 16 9+ 3 2+3
ocT 07211 11 +218 ©03+13 05214 223 -10+135 08230 03222 11+15 34218 05214 023 22220 14:13 2+6
NOV L8 +73 8+13 D409 07209 222 03210 55221 02+£15 02:09 01 x10 02:10 0=x3 £1 +£11 $ 2128 T +3
DEC 228 32 44218 23417 928 435220 23240 V228 12: 1B 11219 10+£18 027 13+£28 -2:37 67
MEAN 12210 -1+£21 05 +08 04+13 1+4 D4+11 29:68 01 +21 01 %12 16 +£63 01 +11 0=x26 0SS + 17 1223 1 +8
28F3
JAN 17 + 60 -11 + i6 00 +£07 V1 £07 0+£1 H3 207 46+17 -10 =11 03 + 07 47 +08 06 +07 213 04 + 09 3+ I8 2+2
FEB $74+15S -2+2 -13+19 06+ 18 1:+4 02+20 40:46 02+31 11220 46x19 09:18 027 04 +£27 -1} = 48 2:+8
MAR 36+£15 M219 H7218 12218 623 10218 8248 03230 47219 AL 222 05217 327 D4 £27 44+ 138 06
APR SE2M N2 AT418 AEE 13 223 S8 A825) 17229 A2 218 28213 A8 225 2% 1221 15232 07
MAY 48 £76 -12+13 £07:+09 02+09 0+2 01+10 02219 0516 01209 -23:10 05210 0=+4 03 13 $+29 1+4
JUN 86 + 11 1¢22 04212 87214 023 02216 25233132235 41214 -17%x13 05214 127 23223 N2 4 +7
nn I54212 #4217 G214 24418 823 05218 AS2238 41238 W13 2N 20T VI3 A4 12+18 -12 41 1+9
AUG 40 £+ 60 13413 06207 00207 141 H1207 HD2+17 0111 03+£07 H3:08 01207 -1+3 02+09 15+ 19 3 +2
SEP 64 +12 9222 0DS:13 04£13 1+3 07+£19 24:+32 18+24 04214 -14:14 16214 526 17224 27233 4 +6
ocT G4 280 123215 85209 H3 %10 122 B6211 35223 08217 02218 29211 95210 124 02+ 14 41+ 3 1+ 4
NOV 08 £+62 6 =11 03 +07 ©01+208 0+2 ©H3:08 01 +17 - 19413 00+08 0309 07+08 2:3 H2z210 -5z o "y
DEC 09 215 32+25 32:29 07 w2l 2:+4 D4:21 -10 £52 10+31 06 %21 08 +21 02+19 -1:27 18 £33 16 2+ 47 S+
MEAN 47497 4228 01224 H2213 1 +44 01 %210 -35+70 00224 00+13 -28+59 01+14 0:4 01 +123 0+3 2+4



TABLEC-l}

CONCENTRATIONS OF GAMM EMITTERS IN PREDATOR AND BOTTOM FEEDER SAMPLES COLLECTED IN
THE VICINITY OF LIMERICK GENERATING STATION, 1996

RESULTS IN UNITS OF PCIKG WET +/- 2 SIGMA

STC COLLECTION BE-7

K40 MN-54 CO-5% CO-60 FE-$9 IN6S ZR-8% NB-3$ CS-134 CS-137 BA-1#0 LA-140 RA-226 TH2N2
PERIOD
16CS
PREDATOR (FISH)
523%6 -14 + 40 3400 + 300 0+6 3=+8 7+ 06 47 4+ 20 3z 10 $+6 3 +6 9 =6 28 +20 -2:+8 16 +9% 16+ 20
111596 -3+ 31 3100 + 300 2+ 4 2+4 4 :9 -1+ 4 .16 =10 226 122 0+4 2 24 622 228 16 £+ 9 12 + 20
MEAN 9+ 15 325 = 424 -1 23 3 ! S+ 4 227 W27 321 3+3 2+ 4 4 = 14 A1 2+ 48 2 21 0 +4% 1123
BOTTOM FEEDER (FISH)
52396 -27 + 30 3500 = 400 0+ 4 0+4 -10:10 1+ 4 8 + 10 127 4+ 4 S+ 4 2 24 7220 4+9 32 +9% -14:20
112196 -16 £ 37 3600 = 400 2+ 6 1 b -2+ 10 2+6 <12 + 20 22010 026 2 +6 $ 26 18220 4:+7 12 + 100 13 + 20
MEAN 22 216 35% 141 -1+ 4 i i 4 = 11 221 2+ 1+£2 2+6 19 3 24 -2 216 0+10 -10 & 63 4+ 38
29C1
PREDATOR (FISH)
52496 £ £ 40 3300 + 300 3+93 4+ 6 + 10 1+5 21 = 10 0D+8 626 0= 1 =5 8220 -1+6 -18 100 1 22
117796 17 £ 90 2300 = 400 it+£10 -5 10 -10 + 20 4+£10 -59 230 14 + 20 S+10 3210 -1 210 30+% =&:2 48 + 200 4 + 50
MEAN <13 £ 13 2800 + 141 4+20 -4=+1 2:+:23 3+ 4 40+ 54 719 520 SES 9 &) 19+31 5=:10 10 £ 107 3 +£3
BOTTOM FEEDER (FISH)
577496 27 + 3 3700 + 400 0+4 2+4 2+10 LR % + 10 727 2+a &8 J &3 -1 £ 20 225 38 + 80 6 + 20
1172096 <%0 + S0 2900 = 300 4+ 6 6 + 6 4+ 10 2+8 9+ 20 T 10 18 6+7 4 27 28 + 30 7+9 47 + 100 22 £+ 20
MEAN -39 + 33 3300 13 2x27 -2 10 3 +£2 -1 £2 2221 0+19 1 +£2 4:+5 3 23 4 + 41 4+ S+120 8 + &0



TABLECIV1 CONCENTRATIONS OF GAMMA EMITTERS IN SILT SAMPLES COLLECTED IN THE VICINITY OF
LIMERICK GENERATING STATION, 1996

RESULTS IN UNITS OF PCIKG DRY +/- 2 SIGMA

STC COLLECTION BE-7 K40 MN-S4 COo-58 COos0 FE-59 IN-6S ZR-9% NB-9$ CS-134 Cs-137 BA-140 1A.140 RA-226 TH2M
1682
S/28%96 1200 + 200 1800G = 2000 16 + 20 -23 + 20 26 £ 20 -18 x40 35 _ 30 15 =+ 31 3 «+ 212 7218230 + 40 -1l £+ 60 -21 + 20 3400 & 60OIB0C : 230
112596 1500 + 100 15000 + 1000 28 + 14 -16 + 10 1S + 11 -3 +22 47 =+ M2 15+ 24 : 13 0+ 11180 220 -23 250 13 + 10 2600 + 4001300 ¢+ 100
MEAN 1350 + 424 16500 + 4243 22 + 17 -20 + 10 21 = 16 16 £ 7 41 = 17 1520 3017 -3 0208 271 A7 £ 17 4 &£ 42 3000 + 1131550 =+ 707
16C4
52896 660 + 190 16000 =+ 2000 25 + 10 -5 10 19 +20 -17 +30 -10 = 40 18 + 2% 31 217 2+14200 + 30 25 £ 3¢ 9 &+ 10 280C + 5001400 + 100
1172596 390 + 140 14000 = 1000 21 =+ 11 6 + 10 9 +10 13 +121 $+127 21 2 1% 35 + 14 9 +£10220 =20 25 £+ %9 13 &£ 10 2500 + 4001200 + 100
MEAN $25 + 382 15000 + 2828 23 + 6 S 21 14 + 14 -15=6 2+ 20 + 4 33+ 46 10210 =+ 28 25 %0 Il =6 265 + 4241300 + 2%3
33A2
52896 62 + 9 13000 + 1000 10 = 10 -13 + 10 R +10 -i8 220 -10 + 30 26 £ 19 0+ 13 9+10 27 =16 7 £ 40 -16 + 14 2600 + 4001300 + 100
112596 60 + %0 13000 = 1000 416 -15+9 46 +9 £+20 -23:30 1+ 20 i £ 10 10 £ 10 -11 210 31 £50 -1 = 10 2600 + 4001200 ¢ 100
MEAN 1 £ 173 13000 + 0 728 -15:0 1220 1314 6211 19+ 2 26 + 13 1 8 £54 19 :+34 921 2600 +9 12% = 141



TABLE C-V 1 TABLE CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES COLLECTED IN THE
VICINITY OF LIMERICK GENERATING STATION, 1996

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

QROUP | GROURPL __  GROUPLI
WEEK 1083 1181 1481 13C1 22G1
NO
[} 2 =4 23 + 4 22 + 4 24 2 4 21 = 4
02 M4 =5 44+ 32=+5 31 28 30 + 8
" 4 24 19 + 4 16 + 4 13 +4 1324
04 16 + 4 14 £3 18 = 4 14 =+ 4 15 = 4
oS 15 2 4 15+ 4 17 + 4 2 = 4 p )
06 20 =4 20 + 4 19 + 4 2+ 4 17 + 4
o7 i1 +93 1522 723 14 + 4 1524
[ 7 24 7+ 4 10 + 4 7T+ 4 1143
09 17 2 4 1323 18 + 4 18 = 4 16 + 4
10 15 ¢+ 4 17 ¢ 4 14 23 20 ¢+ 4 17 + 4
1 19 =+ 4 22 + 4 17+ 4 23+ 4 2+ 4
12 9 +4 13 + 4 12+ 4 11 = 4 12+ 4
13 17 2 4 19 + 4 19 + 4 18 2 4 19 = 4
14 13 + 4 11 + 4 14 + 4 16 + 4 12 + 4
13 i &) 7+3 14 + 4 16 + 4 14 + 4
16 13 4 4 14 + 4 i3+4 12 + 4 15 = 4
17 13 2 4 13 2+ 4 13 £3 15 + 4 15 + 4
8 14 23 14 +3 1323 17 2+ 4 10 £3
9 853 $23 $2) 423 6+ 4
20 13 2 4 B+ 4 14 £ 6 10 + 4 14 + 4
21 i3 &) 1223 10 + 4 14 +3 14 +3
22 13 24 11 +3 10 +3 16 = 4 11 = 4
3 13 24 11 23 1023 10 +£3 11 23
24 12 23 13 23 14 +3 I8 + 4 i6 + 4
23 16 <« 4 14 3 12 +3 1223 13 23
26 2 3 9213 1123 i1 £3 1123
27 21 + 4 24 + 4 2l + 4 16 + 4 19 2+ 4
% 14 23 14 £ 3 14 £ 3 123 14 23
29 16 1+ 4 14 £+ 3 18 + 4 19 + 4 18 = 4
3 16 =2 4 14 + 4 10 £ 3 10 23 1223
31 14 +3 1323 133 16 + 4 1523
32 11 23 i5+4 i4 + 4 14 + 4 15 = 4
13 16 =+ 4 13+ 4 15+ 4 123 I8 = 4
34 I8 + 4 14 + 4 14 + 4 16 + 4 15+ 4
38 16 =+ 4 17 » 4 20 + 4 20 + 4 19 ¢+ 4
36 22 ¢+ 4 19 4 I8 + 4 22+ 4 20 + 4
17 17 2 4 13+ 4 17+ 4 16 =+ 4 19 =+ 4
3% 16 +4 19 + 4 17+ 4 22 2 4 20 + 4
¥ 15 23 12 £3 1243 1523 15 = 4
40 14 =+ 4 13 2 4 14 + 4 15 = 4 16 + 4
41 10 23 10 £ 3 11 £3 1123 1223
4 I8 +4 18 + 4 19 + 4 21 ¢ 4 16 = 4
43 20 24 24 + 5 17+ 4 22 + 4 20 =+ 4
44 17 2 4 17 2 4 18 + 4 21 £ 4 20 =+ 4
45 i 43 16 2 4 17+ 4 16 + 4 16 + 4
46 16 = 4 12 23 15+ 4 14 + 4 18 + 4
4 15 2 4 19 2 4 I8+ 4 22 + 4 21 ¢+ 4
4y 14 23 153 15+3 16 = 2 15 +£3
49 14 2 4 17 2 4 15+ 4 18 + 4 16 ¢+ 4
S0 G 12+3 12 2 4 g+ 10 £ 3
st 15 =4 1323 16 + 4 i8 = 4 1$ = 4
n 21 + 4 23 + 4 21 2 4 23 + 4 19 + 4
MEAN 15 28 1529 15+9 16 = !0 16 + 8

O
%



TABLEC.V2 MONTHLY AND YEARLY MEAN VALUES OF GROSS BETA CONCENTRATIONS (E-3 PCI'CU METER) IN AIR
PARTICULATE SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1996

GROUP | - ON-SITE LOCATIONS GROUP il - INTERMEDIATE DISTANCE LOCATIONS GROUP ! - CONTROL LOCATIONS
COLLECTION MIN. MAX MEAN +-2SD COLLECTION MIN. MAX MEAN +-2S8D COLLECTION MIN MAX MEAN +-2SD
PERIOD PERIOD PERIOD
1208 - 172008 14 2 21 ¢ 11 1/2/9€ - 1728/96 13 31 212 17 17296 - 12698 12 ko) 2012 1§
12908 - Y496 7 20 1428 1/29/96 - Y496 7 2 162 12 172998 - 498 " 2 162 7
406 - 4198 e 2 1627 496 - 4196 1" 23 182 10 Y4uE - 4198 12 2 1828
4198 - 42996 7 14 122 4 41/96 - 42996 12 18 15t 4 4198 - 42098 12 15 1423
429098 - 6396 A4 14 1127 4729/96 - 67396 4 17 12z 10 42696 - 6398 6 14 1127
6398 - Tnmee 8 18 122 4 €/3/96 - 71196 10 18 1327 6396 - 7186 1" 16 132 8§
TNe8 - 72908 10 24 162 8 71796 - 7729/98 10 19 142 8 TNe6 - TR0 12 19 1627
72996 - 8396 1" 20 152 S 7729/96 - 9/3/96 12 20 16z ¢ 72896 - 99398 15 19 16¢ 4
9398 - 10196 12 2 172 6 93798 - 171/58 15 2 9z 8 9306 - 1WNes 15 20 195
101086 - 11496 10 24 162 8 10/1/96 - 11/4/96 1" 2 182 10 10196 - 11496 12 2 177
117498 - 127396 1 19 152 5 11/4/96 - 127396 14 2 177 117496 - 127398 15 2 1825
12398 - 1273008 1" 23 162 8 127396 - 1273096 8 23 172 13 127396 - 1273096 10 18 1527
12806 - 1273006 4 32 1529 1/2/96 - 1273006 4 3 16+ 10 1286 - 12730196 8 30 16z 8
NOTE GROUP [ CONSISTS OF LOCATIONS 1083, 1181 AND 1481

GROUT [1 CONSISTS OF LOCATION 13C|
GROUP [t CONSISTS OF LOCATION 22G1



TABLEC-V]

STC COLLECTION BE-7

CONCENTRATION OF GAMMA EMITTERS IN AIR PARTICULATE SAMPLES COLLECTED IN THE
VINCINITY OF LIMERICK GENERATING STATION, 1996
RESULTS ™ UNITS OF E-3 PCFCU METER +/- 2 SIGMA

-0 MN-S4 CO-58 CO-60 FE-59 IN6S ZR-9S NB-%% CS-134 CS-137 BA-140 LA 190 RA-226 TH-232
PERIOD

198)
17296 - 4196 84 +£19 S 217 04 =1 €2 +1 0 +1 421 2 +£3 0 +2 0 %1 01 21 00 =1 4 £ 5 1 +2 S=+18 1+4
4196 - 7196 74 +23 6 214 01 21 02 =1 0 +1 0+2 T 24 -1 22 0+£1 03 21 08 = § 2 %5 -1 £33 10218 1+5
7196 - 1196 7 213 5 :£010 04 21 01 ¢+ 1 0 =1 1 +£2 0 +2 0 =2 %3 43 ) £6 = 1 S5 23 ¢ 2 128 <8)
10/196 - 12309 4 214 7T 211 93 =21 L1 1 1 2 122 0 =2 i =1 021 43 21 45 21 -1 ¢+ 4 i &3 1+£13 043
MEAN @ 23 2212 41 21 01 =0 [ | 0z1 2 x6 0 +2 021 04 21 08 =1 1 &7 0 =1 1 =18 0:+3

1181
17296 - 4196 73 215 16 214 63 =21 03 =1 L | -1 22 3 23 4 %8 1 =1 06 +1 06 = 1 3 %9 0 £2 1+34 323
4196 - 7196 84 220 18 15 06 =1 04 =1 0 21 2+2 1 22 0 1 SR €3 =1 02 +1 1 £6 3 &3 1+414 2:3
7196 - 107196 N 29 4213 92 2} H1 =1 [ | 242 1 23 3 &2 il 49 &3 11 21 1 5 5 aB 116 328§
107196 - 12309 48 220 6 216 11 =1 19 £ 1 0 +2 1 +£3 %6 =5 I &8 1 22 s =2 £3 +1 g +£6 3 2 4P 2+5
MEAN 6 32 8 223 04 21 D =1 0 0 0+3 2 %7 0 2 S&3 495 &) 03 +1 3 +7 1 #2 -1 %6 1 +5

13C1
17296 - 4196 B 4 2323 82 2} D7 +1 0 =1 0+2 -1 22 ¢c =2 1 21 01 =1 00 = 1 1 +5 &% SN 4ad
4196 - 7196 B3 216 3 212 41 21 D2 +1 0 =1 122 0 +3 0 =2 1 21 -10 =21 00 £ 1 3 +S O 22 H215 31+3
7196 - 10/196 47 +16 4 £10 05 =1 00 + ) 0 =1 04+2 3 23 -1 22 121 03 =1 00 + 1} 2495 O 22 1220 4+3
107196 - 127309 4% 212 6 28 92 =1 05 21 0 +1 0+2 B &8 21 1 21 00 =1 £S5 +1 0 +3 0 2 S213 423
MEAN 65 + 4 +9 00 +1 04 ¢ 1 0 20 ¢+ 4 23 + 1 01 02 =1 01 21 0 x4 I 22 I 42¢%

1481
17296 - 4196 85 20 4 213 8 =1 08 + 1 0 21 0+2 3 +3 0 2 -1 22 02 =21 01 =1 1 +5 2 23 S22 4 2)
4196 - 7196 82 +£20 15 +18 06 = 1| £33 =2 0 +1 5 &3 1 =1 B %3 121 5 21 02 21 1 +3 0 =3 319 1+ 4
7196 - 10/196 68 +20 -3 +15 035 21 04 +1 0 +1 3+3 -1 £2 A1 21 0 +1 23 =1 00 = 1 4 + 5 0 22 4213 214
107196 - 12309 4 +20 9 216 01 =1 H2 +1 0 =1 0 :2 4 +3 + 2 0+1 05 =1 02 21 2 +4 -1 22 s +17 3+5
MEAN 6 +36 S +£17 01 =1\ 04 + 1 0 +1 123 2+ 4 0 +2 e +1 03 +1 00 £ 0 4 =3 0 3 329 0+53

22G1
17296 - 4196 69 215 6 +10 9% =1 06 =1 1 +1 1+£2 1 +£2 -1 22 0+1 00 =1 02 1 1 £6 1 22 9218 1+3
4196 - 7196 9 215 S 28 8 2) D2 +1 0 =1 11 2 +£2 0 +1 ¢ +1 eo =1 D3 ¢+ 1 1 +3 O 22 4211 4293
7196 - 10196 M A2 a2 5 &) 11 21 i 0+2 4022 0 +2 &) <435 21} 08 + | 3 +4 4 43 S22 14 2+4
107196 - 127309 69 217 9 211 00 =1 08 =1 0 =1 0+2 1 #2 4 =1 121 01 =i D4 + 1 4 23 ¢ +2 10 + 15 0+3
MEAN 7% 221 1 #15 00 =1 03 +2 % 121 9 x5 -1 21 0 +1 04 21 00 =1 1 &9 &3 &89 0+2

C-10



TABLE C-V1.1 CONCENTRATIONS OF 1-131 IN AIR IODINE SAMPLES COLLECTED IN THE VICINITY OF LIMERICK
GENERATING STATION, 1996

RESULTS IN UNITS OF E-3 PCUCU METER +/- 2 SIGMA

GROUP L GROUPL CGROUP Il
WEEK 1083 1181 1481 13C1 22Gi
NO
01 2 49 + 11 1+ 12 17 = 14 24+8
02 4 15 -11 ¢+ 22 1€ = I8 2+23 3216
03 <1 =8 “4 £ 13 H + 8 729 7+ 10
04 + 13 6 + 12 S 1 3&? £ + 14
03 3 »58 1 213 313 4:8 S5 +13
06 3 29 1 =10 4+ i1 S+12 3:+8
07 4 +8 9218 1210 1213 1211
08 ? »13 2+1 S5+ 10 3212 3+ 11
09 2 210 3+ 12 %6 =9 S5+ 14 5% 16
10 2 %9 94+ 10 7 210 2=+12 427
11 10 29 <1211 A +9 3+ i3 S 12
12 1 =10 + 13 7+ 14 6+ 17 6 = 10
13 g +212 3+ 14 £ 2 11 %13 4 + 10
14 100 29 012 10 £ 10 0+ 14 312
13 g =10 327 2+6 129 0+ 12
16 4 =11 7+10 $211 3211 7211
17 I s 18 % +9 2+ 10 % =+ 11 3+12
1] 3 28 X+ 9 %7 411 7+ 10
19 1 &9 2+10 129 3+8 S5 +13
20 S5 28 1+ 14 <10 2 22 3+ 11 0+ 8
21 S5 =7 129 9+ 10 3210 227
22 4 211 3215 0+8 9+ 14 1 =18
3 3 28 0+ 10 4+9 4+ 12 7 211
4 2 210 7212 99 8 +8 16 = 21
25 6 +9 S5+ 13 4 + 12 B+ 8 710
26 2 210 0+8 4 3 12 1 212 9
27 . &9 09 4 + 14 4+ 13 S5 %10
bl 14 + 13 -1+ 10 12 # 18 312 -1 29
29 4 + 12 0«11 6+ 8 4z 11 229
30 9 =9 S+ 11 0+ 12 S$z13 2+ 12
3 g &13 9+ 10 1+ 11 S$18 3212
2 0 +8 1+ 10 7212 9213 % + 8
n 4 &8 1+ 13 38 41212 2+8
34 4 =10 12 2 13 1 £ 12 127 3+ 12
3 0 +9 A x9 £+ 10 11 + 20 47
36 2 211 9+ 11 2+ 18 9+ 16 $+210
» 3 210 S+ 13 113 7211 s+ 13
% 4 212 8+ 1l 011 13 ¢+ i6 S5 210
19 2 29 2+9 6 2 12 2410 2+8
40 2 216 18 « 14 <17 2 18 1 +10 <11 = 18
41 3 &% 3212 1 +£11 112 3211
42 4 10 3+ 13 13 = 16 Il =16 3210
43 3 ais 13 + 14 6+ 13 4+ 12 4 13
44 4 =+ 8 <10 = 11 <10 = 12 0+ 11 327
45 d £+ 8 210 £+ 11 6 ¢ 14 027
40 2 =9 4 2 10 10 = 13 3+ 12 4+ 10
47 3 =9 A+ 10 3+ 12 9+ 12 A7
4N 3 &9 4+ 10 1 %11 0+ 13 S+ 11
49 2 29 2210 1214 228 2+ 13
50 S a4 4 + 13 1 +13 3213 1 = 14
st 0 =9 0+ 10 7 218 -1 213 S+ 10
52 4 212 3+ 1 1211 07 0= 12
MEAN 1 =29 0+ 12 0+13 1+ 11 0+ 10

C-1



TABLE C-VIL.1

CONCENTRATIONS OF 1-131 IN MILK SAMPLES COLLECTED IN THE VICINITY OF
LIMERICK GENERATING STAVION, 199

RESULTS IN UNITS OF PCI'LITER +/- 2 SIGMA

CONTROLFARMS INDICATOR FARMS
COLLECTION 36E1 9G1 22F1 23F1 10B1 18C1 1981 21B1 2C1 25C1
PERIOD
1/16/96 06 203 41 %02 41 +203 0! £02 02 %013 01 =02 41 262 00 2062
2/6/96 01 =202 01 =02 0 =+02 el +02
3/5/96 00 =£02 01 x02 00 %02 01 +02
4/9/96 01 %02 01 202 00 02 01 %02 01 =02 01 =02 00 02 01 202
4/23/96 01 202 00 +02 01 %02 Ci %02
577196 00 £02 01 202 00 =02 0¢ =02
5722196 00 202 00 +02 00 %02 e &83 61 %02
6/4/96 00 %02 01 £03 01 £02 01 %02 00 :02
6/18/96 01 202 02 02 00 202 01 %02 00 202
77219 01 202 02 203 01 =02 01 £02 01 £02 02 %02 02 202 00 £02 01 =02
7716/96 00 £02 61 %02 00 =02 01 #0902 01 202
7130/96 H1 202 01 203 00 202 00 =02 01 +02
8/13/96 06 +02 00 %02 00 +02 01 %02 00 %02
827796 01 202 01 202 {1 202 00 =¢2 00 *02
910/96 01 02 €1 203 01 =02 02 202 00 202
$24/96 01 %02 00 %02 0% £02 L1 %02 06 %02
10/8/96 01 202 00 %02 00 +02 00 =02 00 £02 00 %02 01 £03 01 202
10/22/96 00 %02 01 202 00 £02 01 202
11/5/96 00 %02 0ec x02 01 £02 00 %02
11/19/96 01 %02 H2 %02 00 %02 01 %02
12/10/9 00 +02 00 +02 00 =02
12/11/96 00 202
MEAN 01 %01 00 =02 €1 %01 01 201 00 *02 00 =02 00 £02 00 %02 00 01 00 %02

Lt-1



TABLE C-Vii2

STC COLLECTION

CONCINTRATIONS OF GAMMA EMMITTERS IN MILK SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1996

RESULTS IN UNITS OF PCULITER +- 2 SIGMA

BE-7 ¥ 40 MN-S4 CO-58 FE-%9 CO-60 INSS ZR-9S NB-9% CS-134 Cs-137 BAa-140 LA-180 RA-226 TH-232
PERIOD
1081
$'212%6 212170 +200 -21 +20 02220 022 113 2+4 08:22 6% + 10 4522 08 220 -2+ 11220 3 +£3 -12+60
6496 1 131900 + 200 06 =20 06 =20 1212 01 + 4 0+5 25 &3 14 +£20 51 22 0520 223 -12+ 120 3+4 350=:60
61896 72141700 + 200 06 + 20 0S5 220 -1 +£2 -10+% 3+6 -17:4 02 20 $7 =2 08 20 0=zx6 03 +20 31 + 40 46 £ 90
7296 4151800 +200 01 £20 -16+20 ©+2 29:+58 2+35 02=:3 06 £+ 20 64322 06 +t20 4+8 17230 -24:+40 6170
71696 14 2 191600 £ 200 32 + 30 04 :30 3 :3 21 &7 128 23925 15 £ 30 H1+3 40 £30 1+ 10 -18+£30 1060 25 210
73096 7T 2151800 + 200 04 £+ 20 00 +20 -122 -13:+4 H+3 1523 L1 £ 20 00 £ 2 10£38 127 I8+20 10 +4 59:70
£131%6 9 +£2315%0 £200 00 +30 -17:230 324 33327 39 00 = 5§ 19 2 30 2123 08 =30 4:9 16+ 40 65 :60 13 =10
82796 1 £+ 171600 + 200 OR 220 00 % 20 023 -13=zx6 726 -25zx4 03 = 28 5222 23 +20 3:7 24 £30 -16+ 5% 2610
91096 1 £171700 + 200 05 20 -11 + 20 122 -10:98 4+ 6 47 + 4 27 = 20 03 +3 £4+£20 S=:=18 20+ 20 41 £60. 27 290
92496 2+ 141600 £t 200 -14 £20 07 +£20 022 23 :+4 533 327293 63 +20 09 +2 10+£20 1+6 6220 -11 +3% 48 +70
MEAN 2 +13169 +239 08 24 0S5 216 -1 :3 01 + 4 2+8 04:58 0% =18 30 +£ 7S 11224 039 01 =33 £ +62 15:80
18C1

11696 3+7 150+ 100 92 +09 01 209 0 +1 172 4 22 o1 21 07 + 09 42 ¢+ 1 04:09 0+<13 07 + 08 6 +20 02+30
2696 6+ 171300 + 100 02 £ 20 -24 220 - 23 36 + S 15 27 06 + 4 13 £ 2¢ 14 £ 2 B2 A 02+38 -27+60 98 90
3596 2 +8 1400 + 190 05 £ 10 -14+£10 -1 21 L£S=:2 123 -16+2 08 + 10 08 + | 60 1C 4:3 02+10 3+£30 -18 :40
4996 S £101%0 =+ 106 13 +10 0S5=+10 1+1 DB :3 S$+3 L0852 L4+ 10 66 + 2 07+10 1 +5$ D5 +10 20+ 40 00+ SO
42396 2 +8 1400 £ 106 07 £ 10 -10+ 10 0=+1 15+23 13 1322 D6 2 10 36 ¢ 1 41 £ 10 0 +4 V7210 19:+30 44+ 50
37796 £+8 1300 £ 100 07 10 07 +10 R 09 +3 $+3 £02:2 10£10 901 21 07210 21:4 13 +10 2+ 4. -22+350
52296 127 150 +£200 03 £09 -10:209 O0+1 09 +2 2+2 01! 1 00 + 68 32+09 01:09 0+3 00 + 08 0+£20 16+ 40
6456 3 +101400 £+ 100 12 220 09 + 20 B 24 + & 0235 A435=z23 07 £ 26 16 £+ 2 18 +£20 0+5§ 63 + 20 0+4 77 +80
61896 0 +8 1400 = 100 -210 + 10 00 210 0+1 08 + 3 3 +3 03 +2 02+10 39 ¢ 1 02+10 1 +4 0O8f + 10 $+3 21 +350
7296 S+ 101600 + 200 07 210 DS +10 0+1 3l =) 023 -13:2 10+£10 13 21 07210 0=+6 -10 £ 20 -1 +3 42 + 50
71696 6+ 101400 £+ 100 O! £#20 11 +£20 -1 23 16 =58 &4 2 %3 06 + 10 -15 £ 2 01 +20 06 H6 £+ 20 § 40 B84+90
73096 7+9 1500 £ 100 09 £+ 10 01 210 1 +£1 03 +3 2+3 11 +£2 08 + 10 33 21 1410 2:+4 03 + 20 3 +3 50=+50
8139€¢ 17 £ 361500 + 100 03 + 40 27 + 40 i + 4 -51:9 17210 20+? 03 = 40 24 + 4 38+ 40 -2+110 -25+50 21 +7. 110 + 20
22796 2+8 15¢C « 100 O 210 93 :10 01 03 =2 2 +3 02 +2 02 +10 06 = 1 5E 258 348 01 £10 -15+30 -12+ 40
91096 2+7 150 £200 01 09 04 :09 0=+1 08 =2 -2¢t2 H09zx1 08 : 09 28 + 09 06 +08 0 :+3 06 + 069 -25+20 13 +40
92496 12101300 £ 100 1] +20 03 =20 122 -10z24 38 31:3 Hf £ 20 01 £2 1943280 326 04 + 20 94 + 8 -38:77
19896 347 1600 + 200 06 + 10 01! 210 01 08 =2 4 <2 02 2 64 £ 10 36 ¢ 1 07210 -1 +4 02 +10 -10:220 32+ 40
102296 2+9 1400 £ 190 0S5 + 10 03 +10 0 1 24 +3 4+ 01x2 22 +10 £69 =1 02 +10 -1 +4 02+10 -10+3 23+ 50
11596 9 +9 1%C +£100 09 2+ 10 -14:10 S &Y %3 T &3 08§ + 2 10 +10 04 + 1§ 0S +10 0+4 01 +10 7+3 36+50
111996 4 +7 150 +200 03 + 09 02 :09 0=+ 00 = 2 S +2 o1 £2 06 = 03 585 21 02209 1 +3 00 + 09 8 +30 06 %40
121096 3 +£8 1590 £+ 200 04 £+ 09 -OR :09 0+ £8+2 S22 433 12+10 03 + 1 06 + 10 5 +3 00+ i0 17 +30 08 + 40
MEAN 02121452 £ 175 01 + 14 03 + 21 0+1 0S5 + 3 4+ 10 02 +12 02 ¢+ 18 25247 03 +23 11236 03 :+14 2+49 26 +81

L= 13



TABLE C-VH12 MMGWWMMWMWNMVM'GLWMM“AMI“
RESULTS IN UNITS OF PCILITER +/- 2 SIGMA

STC COLLECTION BE-7 k40 MN-S4 CO-58 FE-S9 CO-60 INS$S ZR 9% NB-9% CS-134 Ccs 17 BA-140 LA 8 RA-226 THOW
FERIOD
981
11696 4 +7 1300 : 100 03 +09 -16:08 0 :09 €5 2 S+£2 02=1 01 209 82:1 93 +09 0 =+3 01 +08 {220 03 +30
2696 4 +9 1300 + 100 0S5 £+ 10 02+ 10 0+1 -10+:3 6 +13 64 +2 0% =10 10 =1 L1 +£10 -2:+4 02210 -11 +£+3MM 48 : 40
3596 1 +#7 1300 + 100 02 +09 02 : 09 0+1 03 :2 1583 M3 &} 03 £ 08 03 :09 63 +09 123 01 08 18+20 03 +30
4996 £+ 101300 £ 100 06 + 10 11210 1 +£2 11 +3 2+4 02:2 14 +20 0122 06 +10 2:+58 1220 17:@ 29350
42196 46 +7 1400 £ 100 05 +09 01 :09 0:+1 01 +£2 122 03 +2 04209 34:09 £61£18 123 04 + 10 9+ % 11230
7% 3+£7 1400 + 100 04 2+ 0% D2+ 09 941 4322 2 +2 12 23 04 : 05 40 + 09 £L4:09 2:3 01 +09 -16 23+ 09230
2296 11 + 10 1400 = 100 -17 2+ 20 05 + 20 0+2 08 +4 S35 43%)3 66 + 20 12 +2 04220 326 05 +20 -16:+4 622180
6496 249 1400 + 100 €2 + 10 0%+ 10 021 £3=:3 223 17=+2 é3 =10 3121 13210 2124 06 £+ 10 6 +% £9%+50
6'18%6 P27 150 + 100 04 : 08 06 + 08 0+£09 11 +2 <423 4321} 00 £+ 08 20+ 08 02209 -2:3 D2 08 10 =20 -11 =z 40
7296 8 +101500 + 200 07 210 01 :£10 122 12+13 24 H7:3 1210 - 1821 00+10 126 19220 33+£3% 01 =50
71696 3 +i01400 + 100 04 £+ 20 0% : 20 1 £2 03 = 8 1+5 08 23 18 + 20 22 +£2 03 +£20 4=x6 07+3C 10+4 -25%5+90
73096 -1 £+ 20 1400 + 100 -10 + 20 03 + 20 - &P IR 26 S+6 0224 07 £ 20 08 =2 24220 2:8 06 +30 37T+ % S7:210
81396 2+201%0 + 100 11 +£20 23 +£20 1+2 -12:+5 S+6 164 1.1+ 20 172 i7+£20 0+£7 06 +20 24 +4 55180
82796 S+ 201400 + 100 01 + 20 97 +20 I3 2329 7+6 06 x4 04 £ 20 03 22 01220 17 19£20 23 :40 35 +80
91096 -1 +#7 150 + 200 GO £+ 09 GS 209 021 -10+2 3+2 409 =1 05 £+ 09 01 209 03 +09 -1z23 09 + 08 4220 03 +30
92498 -7+8 1600 £+ 200 00 + 10 00 = 10 0+ 17 +2 123 D3 =22 43 210 €2 =1 00+10 -2+4 07 +10 21 £+ 30 24 +40
10896 4 +7 1400 £+ 100 03 + 08 0S5 +09 © +09 01 +2 S$+2 03+2 07 +09 25209 03 209 0+4 04 +10 14 +£2 15230
102296 B +8 150 £200 08 ¢+ 10 0710 1:1 09 :2 323 0722 09 + 10 83 1 03 210 -2+3 01 £+ 10 -14+£30 52+ 40
117996 3 +£201%0 ¢+ 100 00 £20 £9 20 -1 %3 2345 T +6 12+ 4 26 + 20 03 +2 06 20 07 -1.7 + 20 7+5 S5az:1l0
111996 T+9 150 £ 106 01 210 03210 0=1 38 &3 6 +3 09 +2 0s + 10 03 =1 00 +£10 1zx24 06 + 10 $+30 26+ 40
121696 026 150 +100 04 :+08 0S5 :08 1 +09 00 +2 4+2 07+1} 08 + 08 18209 @6 :09 0+3 04 :£08 11 +£20 12+30
MEAN O£ 111419 2178 V3 21! Jl +£16 0+1 03 + 23 3283 H1 218 02=x19 23 +61 03+14 0236 0217 423 18237
21B1
11696 0+8 1400 + 100 02 +10 07 +10 0+ 14 +2 923 -J4+£17 25=+11 <16 £+ 14 05210 -1 24 11 + 10 34 +£32 44 139
2696 2 +6 1400 £ 100 01 08 -10 + 08 0 +09 -14 +2 93 02 ¢+ 1 03 =08 -10. £ 1} 03 +09 3:13 D4 +09 21 +30 D5 +40
3596 1 27 1400 £ 100 04 + 10 08 + 10 0+1 10 £ 2 123 04 +2 13210 01 =1 01 10 1+£3 08 + 09 9 +30 47 + 40
49%6 2+ 101400 + 100 08 + 10 03 =10 022 £3:+3 0+4 0622 08 £ 10 48 + 2 00 +1@ 1 +5 00 +10 39 +3 935:5¢
42396 -1 +8 1406 £+ 100 01! £+ 10 03 10 0+£1 -12+2 4 +3 L0122 20 + 10 521 00+£10 1+4 00 + 10 7+£3 09 +5¢0
7796 2+7 1400 £+ 100 04 + 08 OE + 08 0 +09 0% +2 S22 &} 06 +08 07:+09%9 10+08 0 :21 €2+08 8:+2 06+40
$/2296 7+8 150 +£200 03 +10 03 :210 121 042 4+3 0122 0s + 10 45 + 1 w2 =10 223 00 +10 9 +3 -12+50
649 T +£2010400 + 100 16 + 20 06 =20 $23 18 +5 9 :+6 D94 H7 + 20 34 £2 01 +10 4:+8 27 +20 17+3%5 -A6=+10
6/1896 T+ 101400 £ 100 -15 £ 20 -20+20 3 +2 07+ 58 36 14 + 3 12 + 20 43 + 08 +20 0=+6 04 £20 -17 + 40 40 + 80
7296 8+ 101400 + 100 -15 +20 09 + 20 $ &3 07 +3 0+4 -103:213 H1 +£20 21 +2 06 +20 4 :+7 01 £20 25+ 40 07+ 50
T696 12+ 20 1400 + 100 -13 20 -18 +20 -} £2 1S +5S 4 :+6 08+ 4 15220 <70 « 2 06 +20 127 23 + 30 9+5 21zx10
777096 8 +29 1400 £ 100 02 + 10 03 10 O0+1 06 +3 2423 4323 04 + 10 06 2 1 06 + 10 01+ 4 04+ 10 4 +3 £3+50
81396 2+ 101400 + 100 0S5 +20 08+20 1 +£2 -12+4 723 01 zx3 01 +20 -11+2 04 +20 26 D6 + 2 0+4 20370
827%6 5+ 101400 £ 100 -12 £20 08 +20 -1 +2 O01 4 S$235 1523 01 +20 04z+2 05 +£20 2:6 -15+20 26+4 70+70
91096 4 +8 150 +£200 07 +10 10 +10 121 1322 2+3 -17:+2 04 + 16 02 +1 05 +10 -1 +4 0SS £+ 10 T+£30 05 +40
92496 3+7 1400 £+ 100 01 + 09 02+ 08 1419 0R =2 02 981 43 + 09 00 + 09 06 +09 413 0HD4 + 08 -3+ 20 06 +30
10896 4 +7 1600 + 200 07 09 GO +08 1+09 00 :2 0+2 D1 22 03 + 09 -18+08 00:+08 O0+4 02 +10 242 -10+x30
102296 5 +£8 1400 £ 100 09 210 06 + 10 B &3 11 +£3 4+3 -12+2 69 + 10 £S5 + 1 03 +10 -2:4 03 + 10 -23:+30 33 :+50
117596 $+9 150 +i00 01 £10 02+10 %3 4Ax3 & 01 +2 01 ¢+ 10 47 1 03 +10 3 +4 06 10 -17 + 30. 05 + 5D
111996 5 +8 1400 + 100 03 £ 10 -14+10 0+1 -141:2 223 07 22 03 £ 10 04 ¢+ 1 11210 2+4 04 £ 10 S +£30 30+ 49
121096 -5+ 101400 £ 100 02 £20 -13+20 -1 +2 21 +4 1 +S5 22:3 02:20 -30+2 08 +£20 -2+6 02+2C -22:40 4270
MEAN 1 £+ 111424 £ 108 03 + 15 D417 02 03 +£22 3+7 0H3:+£20 03+16 -32+83 00211 -1+43 D03 :+18 2+3 02=+61

C-u



TABLEC-VHL2 CONCENTRATIONS OF Ga. 4 EMMITTERS [N MILK SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1996

RESULTS IN UNITS OF PCILITER +/- 2 SIGMA

STC COLLECTION BE.7 K-40 MN-S4 CO-58 FE-59 CO-60 INES ZR-9% NB-9S CS-134 csiy BA-140 LA 140 RA-226 TH2WM2
PERIOD

2F%
11696 9+ 121300 + 19¢ 60 + 20 B3 = 20 122 1424 SES ] 25 53 -10 £ 20 -18 22 09220 2+5 23:20 10+ 4 902+180
1696 G +£8% 130 +100 03 +10 09+ 10 0+1 1422 39 4723 41 =10 03 21 17216 321 00 £ 10 2+30 07+ 40
5% 13101300 100 -12 +20 1420 222 24:+4 4123 044) 12 £ 20 16 =2 02+20 S5=238 02 + 20 0:4 0670
4996 2 +101400 £ 100 01 210 D420 -122 H2:3 428 08223 21 220 04 £ 2 00 20 -1+8 01 £20 62+60 19 +50
42396 12 £ 101400 + 100 03 2z 10 -13 10 0+2 0% +2 6 + 4 09 =2 07 =+ 20 23 +2 03 +310 1+3 10 £20 14+ 40 -13 160
MEAN 6+ 141360 £ 110 02 212 03 +21 0+22 00 z132 S+11 07220 066224 -16+79 06+£14 [ 2358 0324 12258 04224

SG1
5796 £ +7 1400 £ 100 04 210 D1 =10 1 +£1 $2 &3 923 49212 09 £ 10 45 + ) D8 10 123 £1 209 12+£30 A5 :40
32296 0 +® 150 +200 05S +09 06 +09 0=+1 11 £2 442 0523 06 10 -29 =1 13+£10 223 08 09 -S+£30 38 +:40
6496 10 +9 1400 £ 100 01 £+ 10 €3 210 0+1 09 +3 4+3 06 =2 12+10 34 £ 03 +10 -2+24 1+ 10 4+ 30 43 : %0
61896 4 +201300 £+ 100 -16 +20 62 :+20 2+3 28+ 0+x6 01 +4 i1220 5422 09 +20 47 -12+420 19:5 08:10
7296 0+ 10130 +200 64 +10 09 =20 0+2 30 + & 2+4 H3 =3 11 =20 48 +2 12210 1zx26 S + 20 1 +3 04:+50
71696 5 +£201300 # 100 22 20 22+ 20 &3 JT %S 326 -12:4 06 + 20 39 +£2 1S+£20 3:7 <13 +£30 -11 £ 3 1L £ 10
73096 3+ 101400 + 1060 04 £ 20 07 + 20 0+2 -28:+5S 0+6 06 23 22 + 20 27 2 58229 327 05 230 -12 :40 -28 :8R0
81396 3 +7 1400 £ 100 03 + 08B 01 +08 © +£09 06 +2 222 L1L1=zx1] 04 08 -23:09 i2+09 -1+3 01 +08 3+20 24:+30
822796 2+7 1400 = 106 O) £+ 09 04 :08 0+09 06 £2 223 A2 %1} 02 + 08 D2 + 1 06 +09 23 01 209 13220 £33 +30
91096 11 + 101300 + 106 02 + 20 03 + 20 1 +£2 41 + § 2+93 00 3 01 +20 18 +£2 03 £20 1=+6 07 £ 20 S24 LY&0
92496 2+7 1400 £ 160 O01 + 09 08 :+10 O =x1! -12+12 322 0722 £H7 + 09 43 = 1 03 +09 -1:+3 04 £+ 09 4+£20 -10+30
10896 7+9 150 2100 19 +10 -1i +1¢C 121 00 =3 2+3 oS 2 es+10 32 +1 H5 10 0=x5 04 £ 10 15+£30 17 x40
102296 -1 £7 1400 £ 100 02 £+ 09 9% 208 0+x1 -14 22 S$+3 08 = 1 £8 =+ 09 34 £ 1 £5+09 1:3 01 209 22+20 32+ 43
11/596 7+101400 £ 100 12 +206 07 +20 -3 =3 249 0+6 01 +3 22 + 20 042 22 09 +20 2+6 22 +20 20+40 20+ 80
111996 $+7 1400 £+ 190 06 + 09 £7 +09 01 10 + 2 4 +3 01 22 0D6 + 09 40 £ 1 10+10 3123 02+09 10+20 03+ 40
1271196 4 +8 600 2200 03 £+ 10 04:10 0+1 09 :2 $+3 £02:+2 07 +10 08 + 1} 03 +10 -21x3 H2+ 106 13 +3 30+ 40
MEAN 3+9 413 2161 ©2+17 01216 O =:x2 05 £ 37 2+ 4 00 +£14 03 17 27239 83207 137 o8 axlY 4224 DI +76

L+



TABLE C-VIIL1

RESULTS IN UNITS OF MILLI-ROENTGEN/STD. +/- 2 SIGMA

STATION MEAN

CODE

3852
3601
2E1
381
4E1
681
SH1
6C1
781
TEA
eC1
1083
10E1
10F3
1181
1382
13C1
13E1
1481
1501
16F1
1781
1882
1901
2001
20F1
2182

2401
2501
2851
29€1
3181
3D
D2

34E1

+-280D(1)

672086
612086
622089
602 05
452 0S5
702 09
76¢ 1
€12 08
64207
63+ 08
602 03
61¢1
63207
622089
69z 1
1002 13
452 04
622 08
§52 08
62212
64209
582 09
6721
5§02 08
552 07
592 09
5432 08
56+ 05
511209
50+ 03
49+ 07
§12 08
§5% 07
53¢+ 08
58207
62209
74212
63207
662 1
6921

JAN-MAR

622 03
52z 03
552 04
§72 03
122 02
4z 0B
8+ 03
8t 02
9% 02
57+ 08
§8¢ 03
592 04
812 05
562 04
642 08
952 08
441 01
582 05
5§32 03
5§52 04
57102
§3203
63z 08
552 04
22 04
6§32 02
502 01
53202
482 04
481 08
472 02
481+ 03
53203
50202
55¢ 03
62203
72% 02
61203
85204
5412086

APR-JUN

692 04
54¢ 03
652 03
63205
484 )2
73203
772 086
622 01
662 05
66¢ 03
602 04
662 06
662 02
662 02
71% 05
105¢ 06
48+ 03
662 08
586204
662 05
67¢ 04
63¢ 02
742 03
63203
59 06
63207
82 06
582 05
56t 04
(2)
§32 03
5612 03
60t 0S5
50204
622 05
662 07
80¢ 086
668t 04
70+ 03
66204

JUL-SEP

67208
48¢ 02
632 06
61204
442 02
702 05
77203
62¢ 02
682 086
63203
60¢ 08
562 05
62% 086
60 02
65¢ 01
03205
43¢ 03
602 05
§2¢ 03
602 04
642 07
56+ 03
63205
56 04
53203
58¢ 05
51208
$42 03
472 02
§1202
452 03
48t 02
§2¢ 03
492 05
§5¢ 02
562 0S5
67204
60t 04
590202
56204

QUARTERLY TLD RESULTS FOR LIMERICK GENERATING STATION, 1996

OCT-DEC

682 04
51207
642 05
61+ 02
472 03
732 08
79+ 03
63205
652 05
65¢ 04
61208
8652 07
652 05
641 07
74¢ 03
1062 10
47+ 03
65¢ 04
§62 03
67207
67108
61202
68¢ 03
61203
$§7¢03
61209
5§55+ 03
581% 03
5§32 03
(2
51205
53¢+ 03
56206
§32 04
60t 03
63204
782 07
642 0S5
702 086
5§62 03

(1) MEAN AND TWO TIMES THE STANDARD DEVIATION OF THE QUARTERLY RESULTS
(2) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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TABLE C-VIII.2 1996 MEAN TLD PESULTS FROM LIMERICK GENERATING STATIONFOR THE SITE BOUNDARY,
MIDDLE, AND OUTER RINGS 1996

RESULTS IN UNITS OF MILLI-ROENTGEN/STD. MO. +/- 2 STANDARD DEVIATIONS OF THE

STATION DATA
EXPOSURE SITE MIDDLE RING OUTER RING
JERIOD
JAN-MAR 60 % 22 54112 68+ 00
APR-JUN 63+ 41 62+ 14 77+ 00
JUL-SEP 60+ 23 56+ 14 772 00
OCT.DEC 02+ 4] 60+ 14 79 + 00

TABLE C-VIIL3 SUMMARY OF THE 1996 AMBIENT DOSIMETRY PROGRAM FOR LIMERICK GENERATING STATION

RESULTS IN UNITS OF MILI1-ROENTGEN/STD. MO

PERIOD PRE-OP

NO. OF SAMPLES PERIOD PERIOD MEAN +/- MEAN +/-

AACATION  ANALYZED  MINIMUM  MAXIMUM 280, 25D ()
SITE 64 0.0 10.6 61 233 76 +24
MIDDLE RING 9 42 80 S8 #158 78 122
OUTER RING B 68 79 75 £10 78 +30

THE PRE-OPERATIONAL MEAN WAS CALCULATED FROM MONTHLY TLD READINGS 01/15/82 TO 12/02/84

SITE BOUNDARY RING STATIONS - 3682, 381, 581, 781, 1083, 1181, 1382, 1481, 1882, 2182, 2382, 2582, 2683,
2951, 3181, 3482

MIDDLE RING STATIONS - 36D1, 2E1, 4E1, 6C1, 7E1, 9C1, 10E1, 10F3, 13C1, 13E1, 15D1, 16F1, 17B1, 19D1, 20D1,
20F1, 24D1, 25D1, 28D2, 29E1, 31D1, 31D2, 34E1

OUTER RING STATIONS - SHI
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TABLE C-IX.} SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED [~ THE VICINITY OF LIMERICK GENERATING

STATION, 1996

SURFACE WATER (TRITIUM )

~BAMPLING 10F2 1381 2431
JAN-MAR - 1/2/96 - 3/25/96 1/2/86 - 3/25/96
APR-JUN - 325/96 - 7/1/96 325/96 - 7196
JUL-SEP 71196 - 9/30/06 TNR6 - 9/30/98 TN/86 - 9/30/98
OCT-DEC 93086 - 12/30/96 9/30/98 - 12/30/96 9/30/96 - 12/30/96

SURFACE WATER (GAMMA SPECTROSCOPY?

—SAMPLING 10F2. 1381 2451
JAN . 1/2/96 - 1/20/96 172/96 - 1/29/96
FEB - 1/29/96 - 2/26/96 1/20/96 - 2/26/96
MAR - 226/96 - 3/26/96 2/26/96 - 3/25/86
APR . 3/26/96 - 4/29/9€ V25006 - 4/20/86
MAY - 4/20/96 - 6/3/96 4/20/96 - 6/3/96
JUN 6/3/96 - 71/96 67306 - 711/96 6/2/98 - 7/1/96
JUL 711186 - 7/20/96 TNB8 - 7/29/06 TN/96 - 7120/06
AUG 7729/96 - O/2/98 T128/96 - §/2/96 7129/96 - 9/2/96
SEP $/2/96 - 9/30/96 9/2/96 - 9/30/98 9/2/96 - 9/30/96
ocT 9/30/96 - 10/28/06 9/30/96 - 10/28/96 9/30/96 - 10/28/96
NOV 10/28/06 - 12/2/96 10/28/96 - 12/2/98 10/28/86 - 12/2/96
CEC 1272196 - 12/30/96 1272196 - 12/30/96 12/2/96 - 12/30/96
DRINKING WATER (GROSS BETA & GAMMA SPECTROSCOPY)

~SAMPLING 15E4 15E7 16C2 28E3
JAN 1/2/96 - 1/29/98 1/2/96 - 1/29/96 1/2/98 - 1/20/86 172/96 - 1/29/96
FEB 1/29/96 - 2/28/96 1/29/88 - 2/26/96 1/29/96 - 2/26/96 1/20/96 - 2/26/96
MAR 2/26/96 - 3/25/96 2/26/98 - 325/96 2/26/96 - 3/25/96 2/26/96 - 3/25/96
MAY 4/20/96 - 6/3/96 4/20/96 - 6/3/0€ A/29/96 - 6/3/96 4/29/96 - 6/3/96
JUN 6/3/96 - 7/1/98 6/3/96 - 7/1/96 67296 - 7/1/96 6/3/96 - 7/1/96
JUL 71196 - 7120/08 TN/ - 7729/96 71196 - 7/20/96 TN/86 - 7129/96
AUG 7126/96 - 9/2/96 T29/88 - 9/2/96 7/29/96 - 9/2/96 7129/96 - 9/3/96
SEP 9/2/96 - 9/30/96 9/2/96 - 9/30/96 9/2/8€ - 9/30/96 9/3/96 - 9/30/96
ocT 9730/96 - 1072896 9/30/86 - 10/26/96 9/30/96 - 10/28/96 9/30/96 - 10/28/96
NOV 10/28/96 - 12/2/96 10/28/06 - 127296 10/268/96 - 12/2/96 10/28/96 - 12/2/96
DEC 12/2/08 - 12/30/96 12/2/96 - 12/30/96 12/2/96 - 12/30/96 12/2/96 - 12/30/96

DRINKING WATER  (TRITIUM)

—~SAMPLING 1564 1SF7 1802 28F2
JAN-MAR 1/2/96 - 325/96 172/98 - 3/25/96 1/2/96 - 3/25/96 172/96 - 25/98
APR-JUN 2596 - 711/96 325096 - 7/1/96 325/56 - 71/96 3/25/96 - 7/1/98
JUL-SEP 7/1/96 - 9/30/06 711196 - 9/30/96 TN/06 - 9/30/96 T1/98 - 9/30/96
OCT-DEC 8730/98 - 12/30/96 S/30/96 - 12/30/96 9/30/96 - 12/30/98 $/30/06 - 12/30/96
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TABLE C-IX.1

AiR PARTICULATE & AIR I0DINE

SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING
STATION, 1996

10/15/96 - 10/21/96
10/21/96 - 10/28/06
10/2896 - 11/496

11/4/96 - 11111986

1111/96 - 111896

10/15/96 - 10/21/06
10/21/96 - 10/28/96
10/28/96 - 11/496

11/4/96 - 11/11/96

11/11/96 - 11/18/96

10/28/96 - 11/4/96
11/4/96 - 11/11/96
11/11/86 - 111896

10/15/96 - 10/21/96
10/21/96 - 10/28/86
10/28/96 - 11/4/96

11/4/96 - 11/11/96

11/11/96 - 11/18/98

10/15/86 - 1021/96
10/21/96 - 10/28/96
10/28/96 - 11/4/96

11/4/86 - 11/11/08

1111196 - 1118/96

~SAMPLING 1083 1181 1481 13C1 24061

o 1/2/06 - 1/9/96 1/2/96 - 1/8/96 1/2/96 - 1/9/96 1/2/96 - 1/9/96 1/2/96 - 1/9/96
02 1/8/06 - 1/15/96 1/8/06 - 1/15/88 1/8/96 - 1/15/96 1/8/96 - 1/1596 1/8/96 - 1/15/06
o3 116/98 - 1/22/96 11696 - 1/22/96 115/9€ - 1/22/98 115/96 - 1/22/96 115/96 - 1/22/96
4 1/22/98 - 1/29/96 1/22/96 - 1/20/96 1/22/96 - 1/29/96 1/22/96 - 1/20/96 1/22/96 - 1/26/98
05 1/29/96 - 2/5/96 1/28/96 - 2/5/96 1/20/96 - 2/5/96 1/29/96 - 2/5/96 1/20/96 - 2/5/96
08 2508 - 21296 2/5/96 - 212/98 21598 - 212/96 2506 - 2112/96 2/5/96 - 212/96
o7 212/86 - 210/96 212/96 - 2/19/96 212/96 - 2/16/96 2/12/96 - 219/96 212/96 - 2/19/96
o8 210/96 - 2/26/898 219/06 - 2/26/96 2169/96 - 2/26/96 2/19/96 - 2/26/96 2/19/96 - 2/26/96
o9 226/98 - 3/4/96 226/96 - J4/96 2/26/96 - J4/96 226/06 - 3496 2/26/96 - 3/4/96
10 3/4/86 - 311796 34/96 - W11/96 3/4/96 - 3/11/96 406 - 31198 3/4/96 - 311/96
1" 3/11/86 - 3/18/96 3/11/96 - 3/18/06 311/96 - /1886 311/96 - 18/96 3/11/96 - 3/18/96
12 INEBE - V25/06 31806 - 3/25/96 3/18/96 - 3/25/96 3/18/86 - 3/25/96 3/18/86 - 3/25/86
13 3/25/96 - 41196 2596 - 4/1/96 3/26/96 - 4/1/96 3/26/96 - 4/1/96 3/26/96 - 4/1/96
14 4196 - 4B/96 4/1/96 - 4896 4/1/96 - 4/8/96 4/1/96 - 4/8/96 41/96 - 4896
15 4/8/96 - 4/15/96 4/8/96 - 4/15/96 4/8/96 - 4/15/98 4/8/96 - 4/15/96 4/8/96 - 415/96
16 41506 - 42296 41596 - 4/22/96 41596 - 4722/96 415/96 - 422/96 4/15/96 - 4/22/96
17 4/22/96 - 4720/96 4/22/96 - 4/20/96 A22/96 - 420196 4/22/96 - 4/29/96 42296 - 4/26/96
18 4/29/96 - 5/8/96 4/29'96 - 5/8/96 4/20/96 - 5/6/96 4/20/96 - 5/6/96 4/26/96 - 5/6/96
19 5/6/96 - 51396 5/6/96 - 5/13/96 5/6/96 - 5/13/96 5/6/96 - 5/13/96 5690 - 5/13/96
20 5/13/06 - 5/20/96 51386 - 572096 5/13/86 - 5/20/96 §/13/08 - 5/20/86 §/13/96 - 5/20/96
ral §/20/96 - 5/28/96 §/20/96 - 5/28/96 §/20/96 - 5/28/96 5/20/96 - 5/28/96 §/20/96 - 5/28/96
2 5/280/96 - 6/3/96 5/26/96 - 6/3/96 5/28/86 - 6/3/56 5/28/96 - 6/3/96 5/28/96 - 6/3/96
2 6/3/96 - 6/10/96 6/3/96 - 6/10/96 6/3/96 - 6/10/96 6396 - 6/10/96 6/3/96 - 6/10/96
24 810/96 - 6/17/96 6/10/96 - 8/17/96 6/10/96 - 6/17/96 6/10/06 - 8/17/96 6/10/96 - 6/17/96
25 6/17/96 - 6724/96 61706 - 6/24/96 6/17/96 - 6/24/96 6/17/96 - 62496 6/17/96 - 6/24/96
26 6/24/96 - 7T11/96 6/24/96 - 7/1/96 6/24/96 - 7/1/96 6/24/96 - 7/1/96 8/24/96 - 7/1/96
27 71/96 - 7/8/96 711/96 - 7/8/96 71196 - 7/8/96 71/96 - 7/8/96 7/1/96 - 7/8/96
26 7/8/96 - 7/15/06 7/8/96 - 7/15/96 7/8/96 - 7/15/96 7/8/96 - 7/15/96 7/8/96 - 715/06
29 TNS06 - T7/22/96 71596 - 7/22/96 711506 - 7/22/96 TN596 - 7/22/96 71506 - 7/22/96
30 T122/96 - 7/20/96 T122/96 - 7/29/06 7122/98 - 7129/96 T122/96 - 7/20/96 7/22/96 - 7/29/96
3 7/29/96 - 8/S/96 7/20/96 - 8/5/98 7/20/96 - 8/5/96 7/29/96 - B/5/96 7720/96 - 8/5/98
2 £/5/06 - 8/12/96 8/5/96 - 8/12/96 8/5/96 - 8/12/96 8/5/06 - 8/12/96 8/5/96 - 8/12/96
33 8/12/96 - 8/19/96 8/12/9€ - 8/19/96 8/12/96 - &/19/96 8/12/96 - 8/19/96 8/12/96 - 8/19/96
3 8/19/96 - 6/26/96 8/19/96 - 8/26/96 8/19/96 - 8/26/96 8/19/96 - 8/26/96 8/19/96 - 8/26/96
3% 8/26/06 - 9/3/96 8/26/96 - 9/3/96 8/26/86 - 9/3/96 8/26/96 - 9/3/96 6/726/96 - 9/3/96
36 93/86 - §/9/9€ 9/3/96 - 9/9/96 9/3/06 - 9/9/96 9/3/96 - 9/9/96 9/3/96 - 9/9/96
37 9/9/96 - 91696 9/9/96 - 9/16/96 9/9/96 - 9/16/96 9/9/96 - 9/16/96 9/5/96 - 9/16/96
38 91696 - 9/23/96 9/16/96 - 9/23/96 9/16/96 - 9/23/96 9/16/96 - 8/23/66 9/16/96 - 9/23/96
k] 92296 - 10/1/96 9/23/96 - 10/1/96 9/23/96 - 10/1/96 9/23/96 - 10/1/96 9/23/96 - 10/1/96
Ly 10/1/96 - 107796 10/1/96 - 10/7/96 10/1/96 - 10/7/86 10/1/96 - 10/7/96 10/1/96 - 10/77/96
41 10/7/96 - 10/15/86 10/7/96 - 10/15/86 10/7/96 - 10/15/96 10/7/96 - 101596 10/7/96 - 10/15/66
42

43

£

a5

46

47

a8

a4y

50

$

82

111896 - 112506 1116896 - 112506 1118896 - 112506 111886 - 112596  11/18/96 - 11/25/06
112596 - 127096 1172596 - 12386 1172586 - 12386 112506 - 127386  11/25/06 - 12396
127396 - 12098 12/396 - 127996 12/3/96 - 12/0/96 12/3/96 - 12/9/96 12/3/96 - 12/9/96
12996 - 121606 12986 - 121486 12986 - 121698 12006 - 121686  12/9/96 - 121896
121696 - 122396 121606 - 122396 121688 - 122386 121686 - 122386 121696 - 12/23/96
1272306 - 1273008 122396 - 123006 122396 - 123096 122396 - 12730/86  12/23/96 - 12/30/96
AIR PARTICULATE  (GAMMA SPECTROSCOPY)
~SAMPLING 1083 1181 1451 13C1 2261
JAN-MAR 11296 - 4196 1/2/96 - 4/1/96 17296 - 41/96 11296 - 4/1/96 1/2/96 - 41/96
APR-JUN 4196 - 7198 41796 - 71196 41196 - 711796 1196 - 71196 41196 - 711/96
JUL-SEP 7196 - 10/1/96 7196 - 101/96 7196 - 10196 7196 - 10/1/98 711/96 - 10/1/96
OCT-DEC 1/1/96 - 12730/96  10/1/96 - 1273006  10/1/96 - 1273006  10/1/96 - 123096  10/1/96 - 12/30/96
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TABLE C-[X.1 SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN THE VICINITY OF LIMERICK
GENERATING
STATION, 1996
SIATIONCODE  JAN-MAE. APRJUN. e AULSER OCT-DEC
682 17296 - 4296 4296 - 7196 7196 - 10196  10/196 - 177197
36D1 17296 - 4296 429 - 1196 7196 - 10/1/9  10/196 - 1/197
2E1 129 - 4296 47296 - 7/196 7196 - 10/i196  10/196 - 1197
s 1296 - 4/2/96 4296 - 7186 Vid6 - 10/186  10/196 - 1797
4E! 17296 - 4296 Y19 - 1/1/96 TIME - 10196  10/1/96 - 17797
581 17296 - 4296 42/% - 7/1/9% V196 - 10196  10/1/96 - 17797
SH1 17296 - 4196 47296 - 7/196 7196 - 10/196  10/196 - 17797
61 17296 - 4296 47296 - 7/196 7196 - 10/1/96  10/196 - 177197
781 17296 - 4296 4296 - 719 7196 - 101196  10/196 - 177197
TE! 17296 - 429 4296 -7/196 V%6 -10/196  10/196 - 17797
9°C1 17296 - 4296 47296 - 1196 7196 - 10196  10/196 - 177197
1083 17296 - 47296 4296 - 7196 7196 - 10/1%6  10/196 - 1/197
10E1 196 - 4/2/96 4296 - 1196 V196 - 10/196 10196 - 17797
10F3 Ve - 4296 4296 - 7196 7196 - 10/196  10/196 - 17797
1181 1729 - 4296 4296 - 7/1/96 7196 - 10/1/96  10/196 - 177197
1382 17296 - 4296 4/2/% - 7/196 7196 - 10156  10/196 - 177197
13C1 17296 - 4296 4256 - /196 7196 -10/196  10/196 - 17797
13E1 17296 - 4296 47296 - 7/196 7196 - 10196  10/196 - 17787
14581 1729 - 4296 4296 - 7196 7196 -10/196  10/196 - 17197
13Di 17296 - 4296 4296 - 7196 7196 - 10/196  (0/196 - 17197
16F1 172/9% - 4296 4/2/96 - 7196 7196 -10/1/96  10/196 - 1/797
1761 17286 - 4/2/96 4259 - 1196 7196 - 10/196  10/196 - 17797
1882 17296 - ¥/2/96 4296 -7/196 71796 - 1019  10/196 - 17797
19D1 17296 - 47296 47296 - 7/1/96 7196 - 10/19%  10/1/96 - 17797
2001 17296 - 4/2/96 4296 - 719 V196 - 10/196  10/196 - 17797
20F1 1296 - 47296 4296 - 7196 7196 - 10/196  10/196 - 17797
2182 17296 - 4296 47296 - 7/196 7196 - 10/196  10/196 - 177197
2382 17296 - 4/2/%96 47296 -7/196 7196 - 101196  10/196 - i/797
24D1 17296 - 47296 4296 - 7196 7196 - 10/1/96  10/196 - 177197
2582 17296 - 4/2/96 4296 - 7196 7196 -10/196  10/196 - 1797
25D1 17296 - 47296 429 - 7/1/96 7196 - 10/196  10/196 - 11797
2683 17296 - 429 4296 - 7/196 7180 - 107196  10/1/96 - 17797
2802 17296 - 4/296 429 - 1196 7196 - 10196  10/196 - 11797
2981 17296 - 42/9 4296 - 7196 7196 - 10/196  10/196 - 17797
MEL 17296 - 4/296 47296 - 7196 V196 - 107196  10/196 - 17797
s 1729 - 4296 4296 - 7/1/96 7196 - 10/196  10/196 - 17797
DI 17296 - 4296 47296 - 7196 7196 - 10/196  10/1/96 - 177197
im 17296 - 47296 42/96 - 7/1/% 7196 - 10/196  10/196 - 11797
3482 17296 - 4396 47396 - 719 7196 - 10/1%6  10/196 - 117197
J4EL 17296 - 47296 Y296 - 1196 716 - 101196  10/196 - 17797




FIGURE C-1
MEAN MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1996
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FIGURE C-2
MEAN MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1996
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FIGURE C-3
MEAN ANNUAL CS-137 CONCENTRATIONS IN FISH SAMPLES
COLLECTED IN THE VICINITY OF LGS, 1982 - 1996
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FIGURE C4
CONCENTRATIONS OF CS-137 IN SEDIMENT SAMPLES
COLLECTED IN THE VICINITY OF LGS, 1982 - 1996
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FIGURE C-5
MEAN MONTHLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1996
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FIGURE C-6
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1996
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FIGURE C-7
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APPENDIX D:

TABLES
Table D-1.1

Table D-1.2

Table D-1.3

Table D-11.1

Table D-11.2

Table D-1l1.1

Table D-1V 1

Figure D-1

Figure D-2

Figure D-3

DATA TABLES AND FIGURES - COMPARISON LABORATORY

Concentrations of Gross Beta insoluble in Drinking Water Sampies Collected
in the Vicinity of Limerick Generating Station, 1996.

Concentration of Gross Beta Soluble in Drinking Water Samples Collected in
the Vicinity of Limerick Generating Station, 1996.

Concentrations of Gamma Emitters in Drinking Water Samples Collected in
the ' inity of | imerick Generating Station, 1966,

Concentrations of Gross Beta in Air Particulate Samples Collected in the
Vicinity of Limerick Generating Station, 1996.

Concentrations of Gamma Emitters in Air Particulate Samples Collected in
the Vicinity of Limerick Generating Station, 1896,

Concentrations of I-131 by Chemical Separation and Gamma Emitters in Milk
Samples Collected in the Vicinity of Limerick Generating Station, 1996,

Summary of Collected Dates for Samples Collected in ihe Vicinity of
Limerick Generating Station, 1996,

Comparison of Monthly Insoluble Gross Beta Concentrations in Drinking
Water Samples Split Between GPU and TBE, 1996,

Comparison of Monthly Soluble Gross Beta Concentrations in Drinking Water
Samples Split Between GPU and TBE, 1996.

Comparison of Weekly Gross Beta Concentrations in Air Particulate Samples
Collected from LGS Collocated Locations 1151 and 1182, 1996,



The following section cortains data and figures illustrating the analyses performed by the quality
control laboratory. Dupiicate samples were obtained from several locations and media and split
between the primary laboratory, GPU Nuclear and the quality control laboratory, Teledyne Brown
Engineering (TBE). Comparison of the results for most media were within expected ranges,
though occasional differences were seen:

The gross beta results for the drinking water insoluble and soluble fractions for both GPU and
TBE were similar (Figures D-1 and D-2, Appendix D). Any differences noted were probably due
to variations in the respective laboratory's analytical procedures. TBE counts the samples for 50
minutes, GPU counts for 100 minutes.

The gross beta results for air particulate samples collected at the collocated stations 1151 and
1152 compared very well (Figure D-3, Appendix D). No significant differences were noted. Both
laboratories use Cs-137 as a calibration source.



CONCENTRATIONS OF GROSS BETA INSOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1998

RESULTS IN UNITS OF PCILITER ++ 2 SIGMA

CQLLECTION PERIOD 16C2
JAN 06 =08
FEB 01 204
MAR D1 208
APR 10 208
MAY 03 208
JUN 02 208
JUL 05 208
AUG N2 +04
SEP 01 205
ocT 03 213
NOV 01 205
DEC 12 2086
MEAN 03 z08

TABLE D-1.2 CONCENTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SAMPLES COLLECTED

IN THE VICINITY OF LIMERICK GENERATING STATION, 1996
RESULTS IN UNITS OF PCILITER ++ SIGMA

COLLECTION PERIOD A8C2
JAN 33 210
FEB 20 209
MAR 34 211
APR 29 £ 10
MAY 290 11
JUN 33 210
JUL 37 s 119
AUG 42 =11
SEP 54 214
ocT H2 s 14
NOV 13 s 0
DEC a8 1%

-
»N
LS}



TABLE D43 CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLES COLLECTED IN THE VICINITY
OF UIMERICK GENERATING STATION 1996

RESULTS IN UNITS OF PCULITER +/ 2 SIGMA

STC SAMPLING BE-7 K40 MN-S4 CO-58 FE-59 CO-60 INS3 ZR-9S NB-$S CS-134 Ccs-137 BA-140 LA-140 RA-226
FERIOD

16C2
JAN 20 + 50 13 27 22 085 006058 021 H2:05 07+11 0110 02:05 03206 03205 122 01 +07 -10:10 01
FEB 10 £ 50 11 +8 01 +£t08 D365 -1+1 21206 05211 06+10 02205 04205 04+08 1+£2 £€2+06 -:x12 t ¢l
MAR 20250 727 01 £0S 0005 121 9212035 05209 01210 02 +05 02+05 03206 1+£2 10£07 -10 210 121
APR 0S +44 8:6 00 : 04 01605 0+£] 93204 0409 03209 05205 D1:04 052085 122 04 +10 12210 121
MAY 0% £+ 47 -12+8 05 205 01058 0+1 L1205 D4:21902+10 03 058 0205 052085 022 02207 -10 210 121
JUN 08 £+ 50 4:8 41 0% D305 021 01205 00:10 A0 +10 03 :05 04 £ 05 03206 012 03 +£09 -10:10 0=z1
UL 02 £352 1428 03 :05 0408 0+1 ©00:05 035 +11 09+11 04206 02205 03205 1z22 02+10 .20+ i0 01
AUG 20 40 2 :6 02 + 04 D404 0+1 06:04 66:09 0609 01 04 00 £ 04 02 :+04 -1 22 06 + 10 S+9 221
SEP 30 + S0 26 =+ 9 60 +0S L0108 1+1 £1+05 01210 0611 035:05 0D4:06 062035 34+2 05208 729 0«1
ocT <200 + 500 40 : 80 10 + S0 -20 50 0+1! 20+350 -30+100-50 %100 50 + 50 362350 £7:252 9=+19 SO +£80 200 + 100 10:9
NOV 10 = 4C -19 £ 7 00 £ 04 0C 04 0+1 01:204 00:08 03 +08 0204 02 +04 00:+:04 021 02+08 1017 21
DEC 30 £50 12+6 €2 +05 0303 0] 00205 07212 10+ -9 04208 02+05 03205 0:22 04 £ 09 -10 £ 10 221
MEAN 13 £123 5234 02:06 ©02+12 0+£1 02212 01220 02 2. 07 = 28 03 +18 01:08 1 :98 0SS £29 -25 211 +6
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CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES COLLECTED IN THE

VICINITY OF LIMERICK GENERATING STATION, 1996
RESULTS iN UNITS OF E-3 PCUCU +/- 2 SIGMA

eRCCRICONRSERRSSLICLNONROTRORR2NER JSATCLOIRIVRINCOIZL

SUBIBBERBO NN ICE 2R ANANRERRRABSHAIRBLERAIIVIIVISIESE

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION

TABLE D-l11




CONCENTRATION OF GAMMA EMITTERS IN AIR PARTICULATE SAMPLES COLLECTED IN THE
VINCINITY OF LIMERICK GENERATING STATION, 1968
RESULTS IN UNITS OF E-3 PCI/CU METER +£ 2 SIGMA

STC COLLECTION  BE-7

TABLE D#2

RA-226 TH-228

FESS CO-80 IN-SS ZR-95 NB-95 Cs13 CS137 BA® WA

K4  MNS4 COS8

00 20
00 =20
092 + 0
43 20

0 =
0 =
0 =
0

——— -

H YU
coocoe

NN
L

N MW

+

3+4 LU |

£ |

0 =

a1 20

€1 20

0 x1

-1 21

£ 0

€0 29

s 8 3 29 00 26

7



TABLE Dt 1 CONCENTRATION OF 1131 BY CHEMICAL SEPARATION AND GAMMA EMITTERS IN MILK SAMPLES 1
COLLECTED IN THE VINCINITY OF LIMERICK GENERATING STATION, 1996 ‘

RESULTS IN UNITS OF PCILITER +/- 2 SIGMA

STC SAMPLING i BE-7 K40 MN-S4 CO-58 FE-5% INS6S ZR95 NB-9s CS-134 Cs-137 RA-18 LA-140 RA-226 TH228
FERIOD
1981
11696 002 +008 1 +1 1350 +200 0419 20+20 2:4 S+4 243 06 + 06 08 +21 40:20 1:08 O04+21 -10:x3 423
4996 009 008 2 :2 1300 +200 10+19 06 +20 3 :4 0x4 0+0 10 2 10 00 £21 10220 0:00 O! £+21 -10+3 6+3
7296 00i + 008 7+7 1400 + 200 03 19 04 :20 0 :4 124 353 20220 10221 061220 323 09:21 -0 $:3
10896 D11 008 -5+-5 150 200 07219 20220 1 +4 + 4 549 10 220 01 £21 30220 2220 01 +£21 40 =30 453
MEAN 401 £+ 015 1 288 1425 £ 171 02+ 13 13 +£16 122 6 3+4 14 213 00 £13 20%32 0+£38 01 +£10 -18:28 2:9
2181
111696 004 008 8 +-8 1500 £200 -10 +20 10 +20 2=+ 16 4:+4 03 £ 03 20+30 02227 S5:285 07227 00 ¢4
4996 006 + 608 9 :+9 1400 =200 03 £ 20 00 +£20 3§ 2+6 2x2 10£10 H7+30 10227 3230 07+27 10+ 40 0+4
72%6 012 £ 008 2 +2 1300 £200 10 +20 20+20 O +3$ 2+6 7+ 10 £ 10 03 £30 03 :227 3+30 -30+£27 -30+40 -19:4
10396 000 + 008 4 + 4 1400 + 200 08 +20 02 +320 0+ 7+6 243 03+£03 04236 06+27 3+30 02227 20: 4 224
MEAN 006 + 009 0 =13 1400 + i46 03 2+ 16 08 216 1 23 2+7 0x9 07 + 07 03 £22 0410 12+£72 £08+28 8:470 4118
22F1
11696 061 + 010 -5 +-.5 1400 = 100 0S5 £ 17 01 17 0+ 4 124 ial 20 £ 29 62+19 20£20 33230 07218 -5+40 343
4596 003 + 010 4+ 4 1400 + 100 10 +17 07217 3 +4 Ta4 343 20220 -20+19 20:20 i+ 0 06 + 18 vt 40 123
MEAN 002 £+ 002 -5 +12 1400 = © 08 +06 03 £09 2+3 3y 2+12 20400 £9+25 20:00 1:+42 O00:15 -I8+289 243
9G1
72%6 007 + 013 -2+-2 1400 £ 100 03 + 17 07 +17 -1 +4 3+ 4 1 £1 02 +08 D4:+18 03 +19 4240 01 +26 -30 + 30 253
10896 009 + 013 -2 +-2 1400 + 100 06 + 17 2017 04 6+ 4 323 10+10 93218 10+19 2:20 07226 60+3 -114+3
MEAN 008 : 001 -2 + 00 1400 + 0 03 03 - 14215 0:2 $23 121 09 £+02 03201 06+08 3+£23 04207 45 %346 4 =16



TABLE D-v 1 SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED
IN THE VICINITY OF LIMERICK GENERATING STATION, 1996

DRINKING WATER  (GROSS BETA & GAMMA SPECTROSCOPY)
—SAMPLING PERIOD  16C2

JAN 1206 - 1/20/96
FEB 172006 - 226/96
MAR 22608 - 32606
APR 2508 - 42008
MAY 42006 - 6396
JUN 6396 - 7186
JUL TMmee - 7/28/96
AUG 72096 - 9/2/96
SEP 9206 - 93086
ocT 93086 - 1028/96
NOV 102808 - 12/2/96
DEC 127206 - 1273096

AIR PARTICULATE  (GAMMA SPECTROSCOPY)

SAMPLING PERIQD . 1181
JAN-MAR 1206 - 4196
APR-J N 4196 - T8
JUL-SEP M6 - 10198
OCT-DEC 101/96 - 12/30/96

AIR PARTICULATE (GROSS BETA)

—SAMPLING PERIOD 1181

1 1/2/96 - 1908 27 7198 - 7898

2 1/8/96 - 11588 28 7496 - TN5/06
3 11588 - 17286 20 T15m6 - T/22/96
4 112206 - 1/29/06 0 72208 - 72008
5 12006 - 2586 31 72006 - 8596

6 2/5/96 - 21296 32 8588 - 81296
7 21206 - 21886 33 81286 - 81996
8 21986 - /2006 34 81906 - 82696
o 22006 - Y496 35

10 Y48 - 31198 38 9496 - 9908

11 V186 - 31886 37 9986 - 91696
12 31888 - 32506 3B 91696 - 92386
13 32508 - 4180 3% 92386 10/1/96
14 4188 - 4806 40 10108 - 10796
15 - 41596 41 10706 - 101596
16 41506 - 42286 42 101596 - 102196
17 42206 - 42006 43 102196 - 1072806
18 42006 - 5686 44 1020006 - 11406
19 - SM13%96 4 11488 - 111196
W 16 - 52086 44 11119886 - 1118586
21 520m8 - 52006 47 111888 - 1172506
2 S2am8 - 686 48 112596 - 127388
2 - 81096 4 12386 - 12906
24 61088 - 61796 50 12886 - 12/16/986
2 61786 - 82486 §1 121686 - 1272396
26 62488 - 7186 §2 122386 - 1273086



FIGURE D-1
COMPARISON OF MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN
DRINKING WATER SAMPLES SPLIT BETWEEN GPU AND TBE, 1996
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FIGURE D-2
COMPARISON OF MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN
DRINKING WATER SAMPLES SPLIT BETWEEN GPU AND TBE, 1996
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APPENDIX E

SYNOPSIS OF ANALYTICAL PROCEDURES



APPENDIX E: SYNOPSIS OF ANALYTICAL PROCEDURES

The following section contains a description of the analytical laboratory procedures
alongwith an explanation of the analytical calculation methods used by GPU Nuclear
and Teledyne Brown Engineering to obtain the sample activities.



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

SPUN Envi Radioactivity Lal

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

For surface and drinking water samples, 400 mi of the samplie is filtered under vacuum
through a 0.45 micron filter. This filter represents the insoluble portion of the sample.
The filter is dried and mounted on a planchet. The filtrate 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 100 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.

: o of § Actiyi 2 Sigma U i

R= C-B
2.22x EoxTFxVxT
. 2xJC+ B
2.22x Eo,xTFxVxT
___466x/B
2.22x EoxTFxVxT
Where:
R = Activity of sample in picocuries per unit volume or weight. Volume
or weight units are those used for V.
28 B 2 Sigma Counting Uncertainty
LLD = Lower Limit of Detection
C = Sample Counts
B = Blank Counts
Eo = Efficiency of the counter
TF = Transmission Factor
T B Acquisition time in minutes
v B Volume or weight of aliquot analyzed.



DETERMINATION OF GROSS BETA ACTIVITY IN WATER SAMPLES
“fTOTAL SUSPENDED AND DISSOLVED FRACTIONS)

-

I Bt Bt

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

For surface and drinking water samples, one liter of tra sample is filtered under
vacuum through a 0.45 micron Millipore filter. This fi'ter represents the insoluble
portion of the sample. The filter is dried and mounted on a planchet. The filter which
represents the solubie portion of the sample is evaporated on a hot plate, and the
residue is transferred and dried on another pianchet.

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.

N N p
Result 4 o Nrf t

- +
pCi /) (2.22)()(E) (2.22)(v)(E)

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 in liters

efficiency of the counter

multiple of counting error

NM< NS RS2

The MDA is defined as that value equal to the two sigma counting error of the result



DETERMINATION OF TRITIUM IN WATER BY
LIQUID SCINTILLATION COUNTING

GPUN Envi | Radioaciivity La

Seven (7) milliliters of sample is filtered through a 0.45 micron filter into a vial and
mixed with 15 ml of liquid scintillation material and counted for a minimum of 480
minutes to determine its activity. The tritium activity is determined by measuring the
count rate in the beta activity energy spectrum in Region A. 20.0 to 2000 represents
Region C. If the sample Region C cpm is within + 25% of the average background
Region C cpm and the sample Quench Indicating Parameter (QIP) is within 20 of the H-
3 source QIP the sample has no contamination and the tritium activity may be
calculated directly. if not the sample must be purified before recounting.

: C-B
2.22x EoxVxDF

wa’% +-Tg-
25 o b

" 2.22x EoxVxDF

R

B B
i 329x Tn Tb
2.22x E,xVxDF
Where:
Te = Total count time of sample in minutes
Te B Total count time of background in minutes
R = Tritium activity in picoCuries per unit volume (Volume units are
those used in V)

28 = 2 sigma Uncertainty in the same units as above
LLD = Lower limit of detection in same units as above
C : Average count rate of sample
(1) = Average count rate of background
Eo = Tritium detection efficiency of counter, calculated as shown below
Y B Volume of aliguot
DF = Decay factor, calculated as shown below

-0 2007
DF = ¢ 1243

E-4



DT

DFs

DTs

time difference in years from collection stop date to counting date
of sample

The efficiency is calculated as follows:

s S-B
asxVsxDFs

Eo

Average count rate for the “efficiency determination” standard
Average count rate of background

Activity of standard in dpm per unit volume

Volume of standard used

Decay factor of standard, calculated as follows:

-in 2607 s
DFs = e 124

time difference (in years) between calibration date and counting
date



DETERMINATION OF GROSS BETA ACTIVITY IN
AIR PARTICULATE SAMPLES

GPUN Enyi | Radioactivity |

After allowing at least a three-day (extending from the sample stop date to 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 flow proportional counter.

Caloudation of Samole Acth 2 Sigma U L

% C-B
2.22x EoxTFxVxT

xJC+B

" 2.22x E,xTFxVxT

28

____4.66xVB
2.22x E,xTFxVxT

LLD

Activity of sample in picoCuries per unit voiume or weight. Volume
or weight units are those used for V.

2 Sigma Counting Uncertainty

Lower Limit of Detection

Sample Counts

Blank Counts

Efficiency of the counter

Transmission Factor of filter (i.e. 1.00 for gross beta, 0.80 for gross
alpha)

Acquisition time in minutes

Volume analyzed.

< -4 qymog'g X



DETERMINATION OF GROSS BETA ACTIVITY IN
AIR PARTICULATE SAMPLES

! R O

This describes the process used to measure the overall beta activity of air particulate
filters without identifying the radioactive species present. No chemical separation
techniques are involved. Each air particulate filter is placed directly on a 2-inch
stainless steel planchet. The pianchets are then counted for beta activity in a
low-background gas flow proportional counter. Calculation of activity includes an
empirical self-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.

on of Samole Activity and 2 Siama Error

N N p
Result Sy ‘ .

(pCi/'m') 2.22(v)(E)(.02832) . 2.22(v)(E)(.02832)

Net Activity Countirg 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 in cubic feet calculated from the
elapsed time meter

efficiency of the counter

multiple of counting error
conversion to cubic meters

<NFR&TZ

Nm

02832

The MDA is defined as that value equal to the two sigma ¢ inting error of the result.



DETERMINATION OF I-131 IN MILK SAMPLES

GPUN Enyi | Radioactivify |

Stable iodine carrier is equilibrated in a 3 5-liter volume of raw milk before pumping
through 25cc of anion exchange resin to extract iodine. The system is washed with de-
ionized water until clear and the washed resin is transferred to a gamma counting

container and analyzed by gamma spectroscopy.
Calculati (S Actiy? 2 i T a3

The same calculations are used as in DETERMINATION OF GAMMA EMITTING
RADIOISOTOPES below.



DETERMINATION OF 1-131 IN MILK SAMPLES

T Buncs Bosiaaes

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 sampie. The iodine is
then stripped from the resin with sodium hypochilorite, 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 palladium
iodide. The precipitate i3 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.

N ey
Result T i [

- 3 .
WCi ) 2)0E)exp™) T 2.22)00E) ) exp™)

Net Activity Counting Error
where
N = total counts from sample (counts)
L = counting time for sample (min)
() = background rate of counter (cpm)
to = counting time for background (min)
2.22 = dpm/pCi
Vv = volume of sample analyzed (liters)
y = chemical yield of the amount of sample counted
A = is the radioactive decay constant for I-131 (0.693/8 05)
Ar = |s the elapsed time between sample collection (or end of the
sample collection) to the midcount time
2 = multipie of the counting error
e = efficiency of the counter for I-131, corrected for self absorption
effects by the formula:
F. 3 (cxpvawom)
S u(exp.amm,)
where
E, = efficiency of the counter determined from an I-131 standard mount
M = mass of Pdl; on the sample mount (m:g)
M, = mass of Pc!, on the standard mount (mg)

The MDA is defined as that value equal ! the two sigma counting error of the resuilt.

E-9



DETERMINATION OF GAMMA EMITTING RADIOISOTOPES

SPUN Envi | Radioactivity La

The procedure for detection of gamma emitting radioisotopes generates high resolution
gnmmo spectra which are u’ .d for quantitative determination and identification.

tandard geometries have been established to maximize efficiency for sample types:
air particulate filters, water, milk, soil/sediment and food products.

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

Air particulate: At the end of each calendar quarter, 13 (or 14) weekly air filters from
the 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 sampie is poured into a Marinelli beaker. The
samples are brought to ambient temperature and counted.

Soil and Sediment. The sample is dried, sieved and put into a counting container and
counted.

Food products. The sample is chopped up and put into a counting container and
counted.

alculation of Samole Activi 12 Sigma U s

4

A AEg
- e’
2.22xqxexbx E,

Y-

A

where

the computed specific activity
peak area

dpm/picoCuries

sample quantity

detection efficiency
gamma-ray abundance
elapsed live time

decay constant
acquisition start time
elapsed real time

N
N

-

MO mONTD

st

E-10



- T BT T e

ATy

= uncertainty in the activity

T

AP
Ab
Ae
Sys
ATY% =

A
’(I-:E:~'A(7}*"E’}°l)

uncertainty in the peak area P
uncertainty in the S-ray abundance

uncertainty in the efficiency
systematic Uncertainty estimate ( in %)

uncertainty in the half-life

E-11



DETERMINATION OF GAMMA EMITTING RADIOISOTOPES
Telegvne B Engi .

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 ml or 150 ml bottles, or 2-inch

filter paper source geometries.

Samples are counted on large (>55 cc valume) Geli detectors connected to Nuclear
Data 6620 data acquisition and comput ation 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 GeL.i systems
are calibrated for each standard geometry using certified radionuclides standards
traceable to the National Bureau of Standards.

\JL)

DECUOSCH atisti
6620 and NDE700 §

Activity AREA * DECAY
(_E_‘L_ ) LIVETIME(sec.)* ABN * EFF * 0.037 * (unit mass)
unit mass

Statistically S onificant Activity

v2 * BKGND + AREA

- v ‘
t 200 AREA Activity
2 Sigma Counting Error
Where:

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

BKGND = Compton Background (from Nuclide Line Activity Report

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

LIVETIME = Eiapsed 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)

unitmass = Sample weight or volume (from Header Information)

E-12



Activity AREA * DECAY
(___Eﬂ__) LIVETIME( sec. )* ABN * EFF * 0.037 * (unit mass)
unit mass

Statistically Non Significant Activity

J2 * BKGND + NET

- » vy
+ 200 NET Net Activity
2 Sigma Counting Error
where.

NET = Net Peak Area (from Minimum Detectable 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)

(EFF*Bl) = Sfﬁcioncy * Abundance (from Minimum Detectable Activity

eport)
0.037 = Conversion Factor (dps to picoCuries)
unit mass = Sample weight or voiume (from Header Information)
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MDA % 2.83 JBKGN * DECAY
( pCi ) LIVETIME(sec.)* (EFF* B.1.)* 0.037* (unit mass)
unit mass
where
BKGN = ;otal Peak Background Area (from Minimum Detectable Activity
eport)

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)

(EFF*B.I) = Efficiency * Abundance (from Minimum Detectable Activity
Report)

0.037 = Conversion Factor (dps to picoCuries)

unitmass = Sample weight or volume (from Header Information)
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ENVIRONMENTAL DOSIMETRY

GPUN Enyi | Radioactivity |

GPU Nuciear thermoluminescent dosimeters (TLDS) are Panasonic Type 801 AS
badges, two of which are deployed at each station. Each badge contains two calcium
suifate and two lithium borate elements. Since each element responds to radiation
independently, this provides eight independent detectors at each station. The calcium
sulfate elements are shielded with a thin layer of lead, which makes the response to
different energies of gama radiation more linear. The lead also shields the calcium
suliate elements from beta radiation, so that they respond to gamma radiation only.
The two lithium borate elemer:is are shielded differently to permit the detection of beta
radiation. Only the calcium sulfate elements normally are used for environmental
monitoring; however, the lithium borate elements can be used to evaluate beta
exposures or as a backup to the calcium sulfate elements should more data be
required.

TLDs are annealed and read using a Panasonic UD701 A TLD Reader equipped with
glow curve capture capability. A reader alignment is performed monthly using TLDs
iradiated to a known exposure. Run Correction Factors (RCF) are inserted in each
read batch to correct for small drifts in reader calibration. An Element Correction
Factor (ECF) is generated for each element before a new TLD badge is placed into
service to standardize each element to a known exposure. The ECF for each element
Is updated every two years. . ich calcium sulfate element is annealed to a total
residual exposure of less the..: 0.5 mR prior to being issued each time that a badge is
used.

Control (transit) badges are issued with every batch of field TLDs and accompany the
badges into the field to quantify transit exposure. After the field badges are deployed,
the control badges are kept in a lead shield with minimum 2" thick lead during the
period of field exposure. Additional control badges are kept in a lead shield for the
entire guarter, and receive essentially no transit exposure. All control and field
badgers are read together at the end of each quarter, and the average field control
badgr. exposure is subtracted from the average shield control badge exposure to
gererate the transit exposure. The transit exposure (generally less than 1 mR total) is
subtracted from the gross exposures on the field badges to yield the net exposures.
Net exposures are then converted to mR per standard month. This method of
calculating transit exposure conforms to guidance containad in ANSI N545.

Each station comprises two TLD badges, each of which has two calcium sulfate
elements. Outliers are identified using predefined algorithms. If all four elements are
available, a given exposure value is judged an outlier if the standard deviation
exceeds 5% of the mean exposure based on all four elements, and the exposure for
one element is outside three standard deviations of the mean exposure based on the
other three elements. If only two elements are available, the relative standard
deviation based on the two exposure values must be 12% or less, or else both
exposure values are considered outliers and no valid data are reported for that station
for that Quarter.
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APPENDIX F: QUALITY CONTROL PROGRAM

GPU Nuclear (GPU) and Teledyne Brown Engineering (TBE) participate in the EPA
Radiological Comparison (cross check) Program. This participation was limited to
analyses of water samples due to budget reductions within EPA. To supplement this
program both laboratories contracted with an independent vendor Analytics to provide
additional media for analysis. The resuits of these two Inter-laboratory programs
represent the various media as fouiid 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 :hat the vast majority were within the EPA or Analytics
control limits. Each case of exceeding the control limits was investigated. There was
no evidence to suggest systematic errors.

The results of GPU's and TBE's participaticn in the EPA and Analytics cross check
program can be found in Tables F-1, F-2 and F-3.



TABLE F-1

1996 USEPA Cross-Check Program Results - 1996
GPUNUCLEAR AND TELEDYNE BROWN ENGINEERING

Teledyne
Collection ; ) EPA Results Results Sends

01/23/96 Water Sr-89 0 » 871 7533 & 15331 38 & 321
Sr<90 50 = 87 833 = 0.58 500 = 0.00

01/26/96 Water Alpha 121 = 87 1400 = 100} 1900 = 1.00
Beta 70 = 87 847 = 1.15 713 = 0.21

02/02/96 Water I-131 670 # 12.1 7000 = 1003 7187 » 3.06
03/08/96 Water H-3 22002.0 £ 3816.9 | 22000.00% 0.00 § 22600.00 % 0.00
T04/|6/96 Water Alpha 748 = 324 | 6933 =+ 252)] 6367 = 289
Beta 1669 = 434 | 15667 = 5771 16000 = 0.00

Co-60 310 = 87 3133 % 208) 3167 =« 1.15

Sr-89 430 = 87| 4500 = 100 4133 = 231

Sr-90 160 = 87 1667 = 1.15 1533 ¢ 0.58

Cs-134 460 = 87 4200 = 1731 4233 = 1.53

Cs-137 500 = 87 5167 % 1531 2230 = 1.53

06/07/96 Water Co-60 90 =+ 87 9867 = 153] 9900 = 1.73
Zn-65 3000 = 520 | 32667 = 577]130933 =+ 208

Ba-133 7450 <+ 130.1 | 77000 = 000} 711.00 + 71.42

Cs-134 790 = 87 7533 = 058) 6967 =« 1.53

(&)

Cs-137 1970 = 173 | 20667 =% 5771 20200 + 265

07/12/96 Water Sr-89 230 » 87 3033 % 1.53] 2267 =% 1.53
Sr-90 120 = 8.7 1033 % 0.58 1233 = 1.15

07/19/96 Water Alpha 244 = 10.6 2367 = 058| 2267 =+ 0.58
Beta 48 = 87 A800 = 300 4533 = 208

08/09/96 Water H-3 108790 =+ 18876 | 1100000+ 000 ] 980000 + 34641
16/04/96 Water I-131 270 % 104 3200 = 300 2633 =+ 231




TABLE F-1

1996 USEPA Cross-Check Program Results - 1996
GPUNUCLZAR AND TELEDYNE BROWN ENGINEERING

Teledyne
GPUN-ERL Brown .
Collection i EPA Results Bondts M?
Date Media uchide (A) (B) (B)
M_ v age —*
10/15/96 Water Alpha 9.1 = 25.7 5933 # 416| 5567 = 5.03
Reta 1118 ¢ 29.1 | 10667 = 5771 11000 =% 0.00
Co-60 150 =% 871 1533 o 058| 1467 = 1.53
Sr-89 100 = 87| 1800 = 361 900 = 0.00
Sr-90 250 = 87 1600 = 100 2600 = 1.00
D)
Cs-134 200 % 7] 191 5 058 1967 = 1.15
Cs-137 300 = 87 3133 & 058] 2933 = .19
10/25/96 Water Alpha 103 += 8.7 843 = 2.23 903 + 0.72
Beta 46 = 87] 3533 & 153] 3967 0.58
11/8/96 Water Co-60 40 =+ 8.7 4567 = 058 4467 = 0.58
Zn-65 350 = 87 3767 % 208| 3867 =+ 058
Ba-133 640 = 104 9467 = 000] 6600 = 0.00
Cs-134 110 = 87 1167 = 0.58 1200 =% 0.00
Cs-137 190 = 87 2100 = 1.00| 2067 # 1.15
e L T N

A EPA Rasults - Expected Laboratory precision (control limit. + 3 sigma, n = 3). Units are pCi/L.

B Results - Average + one standard deviation. Units are pCVL.

e The TBE Cs-134 result is below the control limit. To venify the cause for the deviation, a Cs-134 standard
has been purchased. If the Cs-134 efficiency is lower than the efficiency at 604 Kev and 795 Kev, then
rather than change those efficiencies (which may be needed for other isotopes of comparable energies),
the Cs-134 branchung intensity shall be adjusted.

D The ERL Sr-90 result is below the control limit. Upon investigation it was found that the background
count rate was 247 cpm. This was outside of the instrument background control limit and should not
have been used.  The sample holders are now being kept clean to prevent reoccurrence.

Cnitena is listed in EPA 600/4-81-004




1996 ANALYTICS Cross-Check Pregram Results

TABLE F-2

GPUNUCLEAR
Collection ANALYTICS | ncertamty GPU An Max
Date  Media Nuclde Vahue (3Sigma) (1 Sigma) Resohstion Valee Ratic Ratic Ratio Agreement
(A) B
31296  Filter Alpha 12 1 03 60 10 08 07 133 Yes
Heta 85 1 13 538 74 o os 125 Yes
31296  Fiker Ce-id1 194 10 33 582 210 1.08 08 123 Yes
Cr-8i 719 1€ 120 99 760 i06 (%1 1235 Yes
Cs-134 128 6 20 640 120 094 os 125 Yes
Cs-137 141 ? 23 604 150 106 0s 128 Yes
Co-58 106 5 1.7 636 to 104 08 1.2% Yes
Mn-54 70 3 10 700 7 1.07 0s 125 Yes
Fe-$9 186 9 30 620 i10 113 08 125 Yes
Zn6S 218 1 37 586 230 107 0% 125 Yes
Co-60 169 8 27 634 180 107 0s 125 Yes
31296  Cantndge 1131 92 ] 1.7 552 (]} 099 08 1.25 Yes
31296 Filter $r-90 36 2 07 540 26 omn (X3 125 No ]\’a'n'w(l result see Note D)
3i2%96 Mk Ce-141 234 12 40 588 170 o 0S8 129 No of Range
Ce-141°* 234 12 40 LR 240 103 o8 125 Yes F«MM(-&N&C)
Cr-51 298 4 143 99 790 092 08 125 Yes
Cs-134 154 8 27 578 140 09 08 125 Yes
Cs-137 170 9 30 36.7 170 100 0s 128 Yes
Co-58 128 " 20 640 130 102 0s 125 Yes
Mn-34 24 1 13 630 84 1.00 08 125 Yes
Fe-59 223 1 3.7 608 240 108 ce 128 Yes
Zn6S3 260 13 43 60.0 290 112 o8 1.2% Yes
Co-60 204 10 33 612 200 098 68 123 Yes
f 3129  Mik 1131 13 1 03 390 i$ 115 07 133 Yes §1 result see Note D)
f 31296 Mk Sr-89 31 2 07 465 20 065 078 133 No Yes "B" Agreement
$r-90 16 1 03 480 2 138 075 133 No Yes "B" Agreement
31296  Soil Ce-141 0323 0.02 0.007 485 03 093 675 133 Yes
Cr-51 1182 006 0020 59.1 1178 099 0s 1.28 Yes
Cs-134 0212 001 6.003 636 0.17% 083 68 125 Yes
Cs-137 0.332 002 0.007 98 0328 098 0.7 133 Yes
Co-58 0176 001 0.0M3 528 0163 092 0s 128 Yes
M4 0116 00! 0003 348 0119 1.03 0.7% 133 Yes
Fe- 6307 0.02 0.607 461 0313 1.02 075 133 Yes
Zné ! 0358 002 0007 53.7 0363 101 08 1.25 Yes
Co-60 0281 601 0003 ¥43 0288 102 0s 125 Yes




Netgy

A Unsts are pCiL for Milk, pCi'g (dry) for Soil and total pCi for Filter and Cartndge

B GPU Value & an average of three or more determinations. Unsts are pCiL for Milk, pCig (dry) for Soil and total pCi for Filter and Cartridge.
C. The value reported to Analytics was in ervor (Mean of 233 4+242.0+24.5 mstead of 233 44242 0+ 245)

D Due tr msufficient sampie only | snalyus was performed.

12 determune agreemoent or possible agresrnent.
1 Divide each Analytics value by its associsted one sigma uncentainty to obtam the resolution.

2 Divide each GPU value by the corresponding Analytics value to obtain the ratio
1 The GPU measurement is in agreement if the value of the ratio falls within the limits shown = the following table for the corresponding resolution.

Agreement Agreement
Resohat - A" Criters B i
<3 no comp no comp no comp
23.<4 04-25 63-30 no comp
24.<8 05-20 04-25 803-30
28-<16 96-167 05-20 04-25
216-<51 075-133 06-167 05-20
251 -<200 080-128 075-133 06-167
2 200 08S-1.18 0R0-125 075-133
“A" criteria are applied to the following analyses:
Gamma Spectrometry where the principel gamma energy used for identification s grester than 250 kev,
Tritsum snalvses of liquid samples and
Low-level 1-131
“B" criteria are applied to the following analyses:
Gamma Spectrometry where the principal gamma energy used for identificstion is less than 250 kev,
Sr-89 and Sr-90 deterrunations and
Gross Alpha and Beta.

Criteria are sumilar to those listed m USNRC Inspection Procedure 84750 with imnnor adjustments to account for activity concenirations with large uncertainties.



TABLE F-3

1996 ANALYTICS Cross-Check Program Results

Teledyne Brown

Coliection ANALYTICS Engineering
Date  Media Nuclide Value Value Ratio
(A) (B)
3/12/96 Water 1-131 36 %2 39+ 5 1.08
Ce-141 88+ 4 89+ 9 1.01
Cr-51 322% 16 330 = 30 1.02
Cs-134 58+ 3 53«5 091
Cs-137 64+3 657 1.02
Co-58 48+ 2 49+5 1.02
Mn-54 31£2 37+4 1.19
Fe-59 83+4 9349 1.12
Zn-65 975 100 £ 10 1.03
Co-60 76 + 4 81 +8 1.07
/129 Milk I-131 1321 166 1.23
Ce-141 234+ 12 240 + 20 1.03
Cr-51 858 + 43 880 = 90 1.03
Cs-134 154+8 150 % 20 0.97
Cs-137 170+ 9 180 + 20 1.06
Co-58 128+ 6 140 = 10 1.09
Mn-54 84 +4 93+ 9 i1l
Fe-59 223 % 11 250 + 30 1.12
Zn-65 260 % 13 260 + 30 1.00
Co-60 204 £ 10 220 + 20 1.08
3/12/96 Water Sr-89 24+ | 30+4 1.25
Sr-90 21+ 1 232 1.10
/1296 Milk Sr-89 3122 30+ 4 097
Sr-90 16 + 1 1741 1 06
3/12/96 Water H-3 2982 + 149 2800 + 200 094
6/19/96 Filter Alpha 3522 3743 1.06
Beta 144 £+ 7 150 + 10 1.04
6/19/96 Filter Ce-141 400 % 20 500 + 50 1.25
Cr-51 1048 + 52 1200 £ 100 1.18
Cs-134 310 16 310 £ 30 1.00
Cs-137 764 + 318 910 £ 90 1.19
Co-58 17329 210 20 1.21
Mn-54 559 + 28 690 + 70 1.23
Fe-59 144 2 7 190 + 20 1.32
Zn-65 08+ 5 140 £ 10 1.30
«0-60 156 + 8 180 + 20 1.18
6/19/96 Filter Sr-90 74+ 4 71423 0.96
6/15/96 Filter Sr-90 49 + 2 64 43 131
6/19/96 Filter Sr-90 63+3 66 + 4 1.05

e st o e e o




Netey,

A Teledyne Results -F esults are one determination, counling error is two standard deviations. Units are pCi/liter for water and milk. For gamma
results, if two standard deviations are less than 10%, than a 10% error is reported.  Units are total pCi for air particulate filters

B Rauo of Teledyne Brown Eagmesring to Analytics resuits
1o determins Agresment A possible AgIeCmONL.
| Duvide sach Analytics value by its associsted one sigms uncertanty 1o obtamn the resolution

2 Dwwide each value by the corresponding Analytcs value io obtan, the ratio
) The measuremnent is in agreement if the value of the ratio falls v an the lisits shown in the following table for the corresponding resoiution

I Ageement  Ageene:
Reaolis A 0 A" Cail “B" Crit
3 00 comp no coeny 0o comyp
3.-<4 04-25 0330 no comp
cd.< 8 03-20 04-25 03-30
-7 16 0.6-1.67 05-20 04.25
16 - < 31 075-133 06-167 05-20
51 200 080125 075-133 06-167
< 200 085-1.18 0.80-125 075-133

"A" cristia are applied o the following analyses

Ciasnema Spectrometry where the principal gamma energy used for identification 1s greater than 250 kev.
Trtsum analywes of liguid samples and

Low-level 1131

"B" oriteria are app) o o the following analyses

Ciamuma Spect:r setry where the principal gamima energy used for identification 1s less then 250 kev,
Se 87 = 790 deternunations and

Cross Alpha and Beta

l Criteria are similar to those listed i USNRC laspection Procedure 84750 with nunor adjustments 1o account for activity concentrations with large uncertamnties
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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 to
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 1996 growing season. The
distance and direction of all locations were positioned from the barn to the LGS vents

using Global Positioning System (GPS) technology. 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
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Residence
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0.5

10
08
10
06
08
06

0.7

09

(Distance in Miles)
Garden"’
16

0.5

1.1
1.2

B

12
14
0.6
0.8
2.2
08
16

12

(1) Garden greater than 500 square feet

(2) Goat Milk

G-2

Table G-1 Location of Nearest Residence, Garden and Milk Farm within a Five Mile
Radius of Limerick Generating Station, 1996

Milk Farm
47

18
3.0

2.8



