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Summary and Conclusions

This report on the Radiological Environmental Monitoring Program conduited for
the Limerick Generating Station by Philadelphia Electric Company covers the
period 1 January 1991 through 31 December 1991. During that time period, 2475
analyses were performed on 2126 samples.

Surface and drinking (potable) water samples were analyzed for concentrations of
gross beta (soluble and insoluble fractions), tritium, and gamma emitting
nuclides. Activities detected were consistent with those observed in other
years,

Fish (predator and Lottom feeder) and sediment samples were analyzed for
concentrations of gamma emitting nuclides. No Station related fission products
were detected in fish samples. Sediment samples collected below the discharge
had Cs-137 concentrations consistent with levels observed in the preoperational
years. One silt sample from below the discharge had a measurable activity of Mn-
54. This activity was slightly above the detection capabilities of the counting
system. Activities found contributed less than 1% ~f the 10CFR50 Appendix I
design objective. Other nuclides found were consisient with those in other
years.

Air particulate samples were analyzed for concentrations of gross beta and gamma
emitting nuclides. Concentrations detected were consistent with those observed
in other years.

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

Cow and goat milk samples were analyzed for concentrations of 1-131 and gamma
emitting nuclides. Jodine-131 results detected were below the minimum detectable
level. Concentrations of K-40 were consistent with those observed in other
years. Trace amounts of Cs-137 were found in some milk samples. The activity
was considered attributable to fallout from Chernoby!.

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

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



11 Introduction

The Limerick Generating Station (LGS), consisting of two 1055 MWe boiling water
reactors cwned and operated by Philadelphia Electric Company (PECo), is located
adjacent to the Schuylkill River in Montgomery County, Pennsylvania. Unit No.
] went critical on 22 December 1°84. Unit No. 2 went critical on 11 August
1989. The site is located in Piedmont countryside, transversed by numerous
valleys containing small tributaries which feed into the Schuylkill River. On
the eastern river bank elevation rises from approximately 110 to 300 feet mean
sea level (MSL). On the western river bank elevation rises approximately 50 feet
MSL to the western site boundary.

A Radiological Environm.nta)l Monitoring Program (REMP) for LGS was initiated in
1971. Review of the 1971 through 1977 REMP data resulted in the modification of
the program to comply with changes in the Environmental Report Operating License
Stage (EROL) and the Branch Technical Position Paper (Rev. 1, 1979). The
preoperational period for most media covers the periods 1 January 1982 through
2] December 1984 and was summarized in a separate report, T : ‘eport covers
those analyses performed by Teledyne Isotopes (TI) on samples ected during
the period 1 January 1951 through 31 December 199].

Public Service Electric and Gas Company (PSEAG) conducted a Quality Control (QC)
program for surface and drinking water, afr particulates and milk samples.

A. Objectives

The objectives of the Radiological Environmental Monitoring Program
are:

, To provide data on measurable levels of radiation and
radicactive materials in the site environs.

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

B. Implementation

Implementation of the stated objectives is accomplished by
identifying significant exposure pathways, establishing baseline
radiologicz] data of media within those pathways, and continuously
monitoring those media before and during Station operation to assess
Station effects (if any) on man and the environment.

In order to achieve the stated objectives, the current program
includes the following analyses on samples collected

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

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

A.

Sample Collection

Samples for the LGS REMP were collected for Philadelphia Electric
Company by RMC Environmental Services, Inc. (RMC). This section
describes the collection methods used by RMC to obtain environmental
samples for the LGS REMP in 1991,

Aguatic Environment

The aquatic environment was examined by analyzing samples of surface
water, drinking water, fish, and sediment. Two gallon water samples
were collected monthly from continuous samplers located at three
surface water locations (10F2, 13B)l, &nd 24S1) and five drinking
water locations (13H2, 15F4, 15F7, 16C2, and 28F3). Control
locations were 10F2, 2451, 2nd 2873. A1l containers used were new
unused plastic bottles, which were rinsed at least twice with source
water prior to collection. Fish sampies comprising the flesh of two
groups, catfish/bullhead (bottom feeder) and sunfish (predator),
were coliected semiannually at three locations: 16C5 and 20S]
(indicator) and 29C1 (control). Sediment samples composed of
recently deposited substrate were collected at three locations
semiannually: 16B2 and 16C4 (indicator) and 33A2 (control).

Atmospheric Environment

The atmospheric environment was examined by analyzing samples of air
particulate, airborne iodine, and milk. Air particulate were
collected and analyzed weekly at seventeen locations (281, 6C1, 9CI,
1083, 1181, 13C1, 13H4, 14S1, 1501, 1731, 2001, 22G1, 26Bl1, 2981,
31D1, 3452, and 35B1). Control locations were 13H4 and 22G1.
Airborne iodine samples were collected and analyzed weekly from five
locations, (1083, 1181, 13C1, 13H4, and 14S1). Control location was
13H4. Air particulate and airborne iodine samples were obtained
using a vacuum swmpler, glass fiber and charcoal filters,
respectively. The filters were replaced weekly and sent to the
laboratory for analysis. The vacuum samplers were run continuously
at approximately 1 cubic foot per minute.

Milk samples were collected biweekly at five locations (1081, 1981,
21B1, 22F1, and 25B1) during April through November, and monthly
during December through March and quarterly at four locations (36El,
9G1, 18Cl1, and 22C1). Locations 9G1 and 22F1 were controls.
Samples were collected in new unused twe gallon plastic bottles from
the bulk tank at each location, refrigerated, and shipped promptiy
to the laboratory. No preservative wis added.



Ambient Gamma Radiation

Direct radiation measurements were made using thermoluminescent
dosimeters (TLD) consist1n1 of calcium sulfate (CaSO,) doped with
dysprosium (Dy). The TLD locations were placed on and around the
LGS site using a "thr2e ring concept® cnnsisting of:

A site boundary ring consisting of sixteen locations (3652, 3§1,
551, 781, 1083, 1181, 1481, 16S2, 18S1, Z1S1, 2382, 2581, 2653,
2951, 3251 and 3452) near and within the site perimeter
representing fencepost doses (i.e., at locations where the doses
will be potentially greater than maximum annual off-site doses)
from LGS release. A middle ring consisting of tweniy-seven
locations (281, 2€1, 4E1, 6C1, 7E1, 9Cl, 10El, 10F3, 13C1, 13fl,
1501, 16F1, 1781, 18D1, 2001, 20F1, 24D]1, 2501, 26B1, 28D2, 298I,
29E1, 31D1, 3102, 34E1, 3581 and 35F1) extending to approximately
5 miles from the site designed to measure possible exposures to
close-in population. And an outer ring consisting of five
locations (5H1, 13H4, 18G1, 22G1 and 32G61) extending from
approximately 12 to 30 miles frem the site and considered to be
unaffected by LGS releases.

The specific TLD locations were determined by the following
criteria:

1. The presence cf relatively dense population:

2. Site meteorological data taking into account dislance 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 four thermoluminescent phosphors
enclosed in plastic - were placed at each location in a PVC conduit
located approximately three feet above ground level. One TLD was
exchanged monthly and the other quarterly and sent to the
laboratory for analysis.

Data Interpretation

The radiclogical and direct radiation data collected prior to LGS
becoming operational was used as 2 baseline with which this
operational data will be compared. For the purpose of this report,
LGS was considered operational at initial criticality. In addition
data will be compared to previous years’' operational data for
consistency and trending. Several factors are important in the
interpretation of the data. These factors are discussed here to
avoid undue repetition in the discussion of the results.



The lower limil of detection (LLD) was defined as the smallest
concentration of radioactive material in a sample that wold yield
a net count (above background) that would be detected with anly a 5%
probability of falsely concluding that a blank observation
represents a "real" signai. 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. A1l analyses were designed to achieve the required LGS
detection capabilities for environmental sample analysis. For a
more detailed description ¢* the vresults calculation, see
Appendix E.

The minimum di tectable level (MDL) for Teledyne Isotopes was defineu
as the 2 sigma counting statistic and for PSE&G the MDL was defined
as the 1.96 sigma. Both definitions represents the range of values
into which 95% of repeated counts of the same aliguot would fall.
For the analyses gross beta, tritium, and fodine-131 (when analyzed
by beta counting), the activity was reported plus/minus the two
sigma counting statistic, This includes calculated negative
activity.. For the analyses gamma and iodine-131 (when analyzed by
gamma spectroscopy), an activily that was greater than or egual to
the MOL was reported as "activity plus/minus the two sigma counting
statistic®™., When an activity was less than the MDL, the result was
reported as "< the MDL value".

Data received from the laboratory were reported using the convention
of rounding the result to the same number of significant places as
the first significant digit in the error term (i.e., 3.62 ¢ 1.23
rounds to 4 ¢ 1; 10.93 ¢ 0.96 rounds to 10.9 ¢ 1.0; -0.01 ¢ 0.1
rounds to -0.0 £ 0.1). Results for each type of sample were grouped
according to the analyvses performed. For gamma analyses, at least
those nuclides required for each sample media and nuclides which had
a positive cccurrence were reported. Means and standard deviations
of these results were calculated. These standard deviations
represent the variability of measured resuits for different samples
rather than single analysis uncertainty. For these calculations,
all results reported as < MDL were considered to be alL the MDL.

Program Exceptions

For 1991 the LGS REMP had a sample recovery rate of better than $9%.
The exceptions to this program are listed below:

1. Air particulate samples were not collected from locations 6Cl
from week #34 through week #5] cue to on going construction at
the Limerick Airport.

2. The air particulate filters were not available from location
1501 from week #7 and from location 13C1 from week #29 due to
sample collection errors.



3. Air particulate samples were not collected from location 22Gl
from week #22 due to pump failure.

The specific dates for the above weeks may be found in Table C-1X.1,
Appendix C or Table D-IV.1, Appendix D.

4. Surface water samples collected at location 2451 (LGS Intake)
were composites of weekly grabs due to equipment problems
during the following dates: 8/13/91, 12/18/91, and 12/30/91.

5. Surface water samples collected at location 13B1 (Vincent Dam)
were composites of weekly arabs due to equipment problems
during the following dates: 1/03/91, 1/11/91, 1/14/91,
1/17/91, 1/22/91, 1/28/91, 12/12/81, and 12/18/91.

6. Surface water samples collected at location 10F2 (Perkiomen
Pumping Station) were composites of weekly grabs due to
equipment probiems during the following dates: 1/3/91,
1/11/91, 1/14/91, 1/22/9), 1/28/91, 2/4/81, 2/11/91, 2/22/91,
3/4/91, 3/22/%1, 3/25/91, 4/3/91. 4/8/91, 4/15/91, 4/23/91,
5/9/91, 5/13/91, S5/24/81, 6/5/81, €/18/91, 8/27/91, 9/6/91,
9/12/90, 9/20/91, and 12/18/91.

11. Drinking water samples collected at location 15F7 (Phoenixville
Water Works) were composites of weekly grabs due to equipment
problems during the following dates: 10/4/51.

12. Drinking water samples collected at location 28F3 (Pottstown
Water Authority) were composites of weekly grabs due to
equipment problems during the following dates: 3/14/91.

13. Drinking water samples collected at location 13HZ (Belmont
Water Works) were composites of daily grabs due to plant
maintenance during the following dates: 4/8/91, 4/15/81,
5/21/91, 5/28/91, and 8/27/81.

14. Drinking water samples collected at location 16(2 (Citizens
Utilities) were composites of weekly grabs as a result of power
shutdown at the sampiing location during the following dates:
3/14/91 to 12/31/81.

15. Required LLD sensitivity v. lues for Ba-140 (60 pCi/1) and La-
“]40 (15 pCi/1) were not achieved for Surface and Drinking water
samples cullected for the month of November 1991 due to a
mistake on the sample collection data sheet as supplied by the
cample collector. The error was not discovered until several
half-lives for these nuclides had passed.

Each program exception was reviewed to understand the causes of the
program exception. Sampling and maintenance errors were reviewed
with the personnel involved to prevent recurrence. Occasional
equipment breakdowns and power outages were unavoidable. The
overall sample recovery rate indicates that the appropriate



procedures and equipment are in place to assure reliable program
implementation.

The problems observed at location 16C2 (Citizens Utilities) will be
corrected either when Citizens completes a proposed expansion of
their facilities or when power is brought back to our sampling
location.

1891 Program Changes

Public Service Ele.tric & Gas, Co. became the QC laboratory
beginning with samples collected in May.



A Aquatic Environment

) surfa-e Water

amples from all locations were analvzed for gamma emitting




the insoluble fraction. Concentrations detected in both
fractions were consistent with those observed in previous years
(Figures C-3 and C-4, Appendix ().

Tritium

Samples from all were analyzed for tritium activity (Table
C-11.3, Appendix C). Positive tritium activity wis observed at
each sample location. The measurements ranged from -20 to 140
pCi/1. Similar activity levels were observed at all locations,

Geamg_Spectrometry

Samples from all locations were analyzed for gamma emitting
nuclides (Table C-I11.4, Appendix C). With the exception of
naturally occurring K-40, all nuclides searched for were below
the minimum detectable level.

fish

Fish samples comprised of catfish/bullhead (bottom feeder) and
redhreast/pumpkinseed (predator) were collected at three
Tocations (16C5, 2051 and 29C]1) semiannually. Two locations
(16C5 and 20S1) could be affected by Station discharges. The
following analysis was performed:

Gamma Spectrometry

The ecdible pertion of fish samples from all three location: was
analyzed for gamma emitting nuclides (Table C-111.1, Appendix
C). With the exception of naturally occurring K-40, all
nuclides searched for were below the minimum detectable level.
Historical levels of Cs-137 are shown in Figure C-S,
Appendix C.

sediment

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

Gamma Spectrometry

Sediment samples from all three locations were analyzed for
gamma emitting nuclides (Table C-IV.1, Appendix C). Nuclides
detected were naturally occurring Be-7, K-40, Ra-226 and
Th-228, and fission products Mn-54 and Cs-137. The nuclides

Th-228 and Ra-226 commoinly occur in sediment from daughter
decay of natural uranium,

One sample from the downstream sampling location 1682 showed

positive Mn-54 activity of 0.05 ¢t 0.03 pCi/g (dry). This
result was recorded at the detection capabilities of the

. 10



counting system and therefore, may be a false positive,

Concentrations of Cs-137 were found in sediment samples from
both indicator locations and was below MDL at the control
location. Location 16C4 had the highest average concentration
of .29 pCi/g dry. The activity detected was consistent with
those observed in the preoperational years (Fijure (-6,
Appendix C). The activity of Cs-137, which commonly occurs in
sediment from worldwide fallout, was not attributed to LGS
releases because Cs-134 was not also found,

B. Atmospheric Environment
1. irborne
a. Air Particulates

Continuous air particulate samples were collected from
seventeen locations on a weekly basis. The seventeen
locations are separated into three groups: Group |
represents locations within the LGS site boundary (1083,
1151, 1451 and 3452), Group 1] represents locaetions near the
LGS site (2B1, 6C1, 9C1, 13C1, 1501, 1781, 2001, 26B1, 29B1,
3101, 35B1), and Group 111 represents control lccations at
remote distances from LGS (13H4 and 22G1). The following
analyses were performed:

Gross Beta

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

Detectable gross beta activity was observed at <l
locations. Comparison of results among the three groups aid
in determining the effects, if any, resulting from the
operation of LGS. The results from thg On-Site locations
(Group 1) ranged from 8 to 30 E-3 pCi/m” with a mean of 17
£-3 pCi/m. The results from the Intermediate Qistance
locations (Group I1) :Pnged from 0 to 31 E-3 pli/m” with a
mean of 16 E-3 pCi/m’. The resuits from the Distant
locations (Group llg) ranged from 6 to 3] E-3 pCi/uF with a
mean of 17 E-3 pCi/m”. Comparison of the weekly mean values
indicate no notable differences among the three groups
(Figure C-7, Appendix C). Comparison of the 1991 air
particulate data with previous years data suggest no effects
from the operation of LGS (Figure C-8, Appendix C).

Gamma Spectrometry

Weekly samples from five locations (10S3, 1151, 1451, 13C1,
and 13H4) were composited and analyzed quarterly for
gamma-emitting nuclides (Table C-V.2, Appendix C).
Naturally occurring Be-7 due to cosmic ray activity was

“'IF



detected in all samples. These values ranged from 38 to 71
E-3 pCi/m’. K-40, also naturally occurring, was detected in
7 of 20 samples. The positive K-40 values ranged from 5 to
13 £-3 pli/m°. A11 other nuclides searched for were below
the minimum detectable level. No significant difference in
activity was observed between the control and indicator
locations.

b. Airborne lodine

Continuous air samples were collected from five (1053, 1151,
1451, 13C1, and 13H4) locations and analyzed weekly for
1-131. Results of the I-131 analysis are found in Table
C-VI.1, Appendix C. A1l results were less than the minimum
detectable Tevel.

Terrestrial
a. Milk

Samples were taken from five locations {1081, 19Bi, 2181,
22F1 and ¢5B1) biweekly during the grazing season
(April-November) and monthly at other times. Samples from
four additional locations (9G1, 18Cl, 22C1 and 36El) were
taken guarterly. The following analyses were performed:

lodine-131

A1l milk samples from all locations were analyzed for
concentrations of 1-131 (Table C-VI1.1, Appendix C). Values
ranged from -.2 to .06 pCi/1. A1l results were beiow the
minimum detectable levei.

Gamma Spectrometry

Each milk sample from locations 10B], 1981, 21Bl1, 22F] and
2581 were analyzed for concentrations of gamma emitting
nuclides (Table C-VII.2, Appendix C).

With the exception of Cs-137 and K-40, all nuclides searched
for were below the minimum detectable level. The values for
K-40 ranged from 1000 to 1700 pCi/l.

Positive concentirations of Cs-137 were found i1 11 of 21
gozt milk (10Bl) samples ranging from 4 to 8 pCi/l.
Cesium-137 was also found in 6 of 84 cow milk samples. The
positive values ranged from 3 to 5 pCi/1. This activity was
attributed to residual fallout from Chernobyl (Figure C-9,
Appendix C).

. §2 -



Ambient Gamma Radiation

Ambient gamma radiation levels were measured utilizing CaSO,:Dy
thermoluminescent dosimeters, Forty-eight TLD locations were
established around the site in a three ring concept for comparison
purposes: an "inner ring" of sixteen locations around the site
boundary; a "middle ring" of twenty-seven locations within a ten
mile radius of the site; and an "outer ring" of five locations at
distances outside the ten mile radius of the site. Results of TILD
measurements are listed in Tables C-VIII.1 to C-VIII.4, Appendix C.

Most of the TLD measurements were below 10 mrad/std. menth, with a
range of 1.2 to 10.7 mR/std. month for the monthly TLDs and from 3.9
to 8.0 mR/std. month for the gquarterly TLDs. The value of 1.2
mR/std. month was recorded at control location 13H4 in November.
This value is unusually low and as a result is suspect. A companion
TLD used in the Peach Bottom REMP recorded a normal reading of 4.6
mf/ std. month., Levels measured were consistent with those observed
in previous years (Figure C-10, Appendix C).
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APPENDIX A
RADIDLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

RAME OF FACILITY: LIM  OK GENERATING STATION DOCKEY NO.: 50-352 & S0-353
LOCATION OF FACILITY: MONTGOMERY COUNTY, PA REPORTING PERICD: 1991
INDICATOR CONTROL LOC TION WITH WIGHEST
REXIIRED LOCATIONS LOCATIONS ANNUAL MEAN NUMBE R
MEDTUM OR TYPE OF NUMBER OF LOWER LIMIT MEAN e AN ME AN STATION # OF NONROUT I RE
PATHMAY SAMPLED ANALYSES ANALYSES OF DETECTION (F} (*) (F) NAME REPORTED
(UNIY OF MEASUREMENT) PERFORMED PERFORMED (LLD) RANGE RANGE RANGE QISTANCE & DIRECTION MEASURCHERTS
SILY GAMMA [
{PCL/GRAR DRY) BE-7 WA 3.9 < L 3.9 1454  C(INDICATOR) 0
(/o w2 VINCENT DAM
(3.9-5.9) (3.9-3.9) DOMNSTREAM OF DISCHARGE
K-40 %A 1% 12 1% 6CA  (INDICATOR) ]
(&fi) 2/2) (2/2) VINCENT DAM
(10-18) (12-13) (10-18) DOWNSTREAN OF OISCHARGE
K- 54 /A 0.05 < LD 0.05 1682 (INDICATOR) 0
(1/4) (i/2) LINFIELD BRIDGE
(6.05-0.0%) (0.05-0.05) 1.1 MILES SSE OF SITE
cs-1354 95 « LLD < LLD < LLp 0
cS-137 .18 09.2% < LD 0.2% 1682 (INDICATOR) 0
(&/74) (272) LINFIELD BRIDGE
£0.15-0.28) (0.23-0.27) 1.1 WILES SSE OF SITE
RA-226 N/Ah 2.0 2.3 2.3 3342 (CONTROL) 4]
/4) 22} 2/2) UPSTREAM OF D!SCHARGE
(1.0-3.0) (2.1-2.6) {(2.1-2.6)
TH-228 KA 1.14 1.2 1.2 1682 (IMDICA OR) 0
(4/74) (2723 (2/&) LINFIELD BRIDGE

(0.85-1.4) (1.2-1.2) (1.%-1.2) 1.7 MILES SSE OF SITE

AIR PARTICULATE GROSS BETA 863 .01 16 17 9 13486 (COWTROL) 0
(E-3 PCI/CU. METER) (762/T60) ¢103/7103) (52/52) 2307 BARKEY ST. (PRILA.)
(0-31) +~31) (6-31) 8.8 MILES SE OF SITE

MEAN ZND RANGE BASED UPOM DETECTABLE MEASUREMENTS OwLY.
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED I PARENTHESES (F).
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EIGURES
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LIST OF TABLES AND FIGURES

Location Designation and ldentification System for the
Limerick Generating Station

Sample Collection and Analysis Program for the Operational
Radiological Environmental Monitering Program, Limerick
Generating Station, 1991

Environmental Sampling Locations on site or near the
Limerick Generating Station

Airborne and TLD favironmental Sampling Stations at
Intermediate Distances from the Limerick Generating Station

Aquatic and Terrestrial Ernvironmental Stations at
Intermediate Distances from the Limerick Generating Station

Environmental Sampling Stations at Remote Distances from the
Limerick Generating Station



TABLE B-i: Location Designation and Jdentification System for the
Limerick Generating Statiun
Xxyz - General code for identification of locations, where:
0o Angular Sector of Sampling Location.
The compass is divided into 36 sectors of 10 degrees each

with center at Limerick off-gas vent. 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 : 4.5 miles off-site
A 0-1 mile off-site F : 510 miles off-site
B 1-2 miles off-site G : 10-20 miles off-site
¢ 2-3 miles off-site H : 20-100 miles off.site
D 3-4 miles off-site
L - Station's Numerical Designation within sector and zone,

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

B-1






TABLE B-1i: Sample Coliection and Analysis Program for the Radiological [nvironmental Monitoring Proaram for
Limerick Generating Statien, 199}

Location Location Distance & Coliection Method Analysis & Freguency
Description Direction and Frequency Performed- -Consultant
28F3 Pottstown Water 5.9 miles WNN Same as 13M2 Seme as 1342

Autherity (control)

€. Cow’s Milk
3681 L. 7 miles ¥ Two gelions processed milk purchased 1131 - querteriy - 71
quarteriy at farm deairy store
961 Control 114 wilea € Two galion grab semple collected from Same as 3651
bulk tark at term guarteriy
181 1.9 miles = Sere o8 9G1 Seme as 3661
1981 1.9 miles SSW Bi-weekly dur ing grazing sesson 1-13% - bliwmekiy - 71
(April through November; monthiy warmm Spec - Blweekly - 71
otherwise
1-137 - querteriy - PSEG*"
Gaees Spec - quarterily - PSECY
2181 1.7 miles S Seme as 19W7 Same as 109)
22cY 3.0 miles ™ Same 4= 95, Same as 3681
22%1 Control 0.8 miles SN Some as 1R Same as 1981
2581 1.3 miles WSW Same =g 1981 1-137 - biweekly - 71

Gomma Spec biweekiy - 71

L. Goat's M1k

1081 1.1 sile ESE Twe gelion grab sample purchased et P-131 - biweekiy - 71
goat farm, bixeekly during grazicy Ganme Spec - Diweekiy - T1
season (April through Novesber )
monthiy otherwise

B -3
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TABLE B-1I: Sample Collection and Analysis Program for the Radiolegical Environmental Monitoring Prvv o= 7 -
Limerick Gencrating Station, 1991

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

H. __Environmental Dosimetry - TLD

3682 fvergreen L Sanatoge 0.8 mites ¥ Colliection method and fregquency s 0 - monthiy - 71
Poad described [ placessnt procedure "o - querteriy - 11

Section 111, A,

251 Sanatoga Substation 1.5 miles NNE Same as 3652 Same as 3657

Fe 3 Lsughing Waters GST 5.1 miles WNF Semw as 36852 Same ws W02

st Sanatogs Rosd 0.5 miles WNE Same ss V652 Sae #n 3652

&1 Neitfer Road L.L miles WE Same ax 3657 Same as 3652

Ssi Possum Moliow Rcad 0.4 miles NE Same as 3652 Same as 3652

541 Birch Substation 25.8 miles NE Same s 3457 Same as 3652

6C1 Pottstown Lending 2.1 miles 'S Same as 3457 Samwe as 3602
Field

s LGS Treining Center 0.5 miles ENE Samn #a 3652 Seme s 35S0

™ Pheasant Roed 4.2 miles ENE Seme as 3452 Same as 3652

oc Reed Road 2.2 milen € Same an 3652 Same as 3652

10s3 Leen Poad 0.5 miles € Same as OS2 Seme as 3652

1081 Royersford Roed 3.9 miles £ Seme as 3652 Same as 3652

103 Trappe Subststion 5.5 miles ESE Seme se 3652 Same s 3657

1188 LGS Informetion 0.5 miles £5¢ Seme as 3652 Same as 3652
Center

13501 King Rosd 2.9 wiles SE Same as 3652 Seme ss 3452
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TABLE B-11: Sample Collection and Analysis Program for the Radiclogical Environmental Monitoring " “ogram for
Limerick Gemerating Station, 1991

Location Location Distance & Collection Method Analysis & Freguency
Description Direction and Frequency Performed--Consultant
2551 Sector Site Boundary C.5 miles W Seme s 3652 Seme a3 3652
2501 #offecker L Keim 4.0 miles wSH Same es 3687 Seewe as 3652
Streets
2653 Met. Tower #2 = DA wiles ¥ Same as 34652 Same as 3687
2681 Old Schuylkill Road 1.7 milen ¥ Same as 3652 Same s 3457
2802 ¥. Cedarville Road 3.8 miles ¥ Lame m=s 3652 Seme as JAS2D
2951 Sector Site Boundary 0.5 miles W Same as 34652 Same as 36587
2981 Yost Rosd 1.8 miles &4 Seme as 3652 Seme as 3652
2961 Princa Stroet 4.9 miles W Seme as M5O Seme s 34852
3wt Lincoln Substation 3.0 miles W Same es 3682 Same as 3652
32 Popisr Substation I ¥ miles W Same as 3652 Some s 3652
3251 Sector S$ite Boundery 0.6 miles W Same as 3652 Same as 3452
3261 Friendenshurg 5.6 allea Same as 3452 Same s JASD
Substation
3482 et Tower #1 0.6 miles W Same as 3652 Some as 3652
34e7 Yarre!| Roed 4.6 miles WG Seme o 3657 Tame a8 3652
3581 Plessantvil e Rosd 1.9 miies o Seme as 3652 Same as 3652
561 ‘nging Rock L.2miles ¥ Same s 3652 Same »s 3652
Sutstetion

*  9C Laborestory



FIGURE B-1
ENVIRONMENTAL SAMPLING LOCATIONS ON-SITE OR NEAR
THE LIMERICK GENERATING STATION, 1991

rd
NNW NNE

NW -\ O3¢s2 NE

3482 t:x-a L

WN , 32G1 ~aeZ 7 \ ENE

W S \ 1083 E

Y ESE
g i) N\ 14
QI \ of O : “\\s R P (:) 3 ;T?
SW ’ K\Si\\x’ \\/ N/ S E

SSW ‘ SSE
S
SITE BOUNDARY

3682 EVERGREEN & SANATOGA RD, 2087 LGS DISCHARGE AREA
381 SANATOGA RD. 2161 LGS IMPOUNDING BASIN
£E81 POSSUM HOLLOW RD. 2382 TRANSMISSION TOWER
781 LGS TRAINING CENTER 2481 LGS INTAKE

1083 “EEN RD. 2581 SW SECTOR

1181 LGS INFORMATION CNTR. 2683 MET. TOWER #2

1481 LONGVIEW RD, 2981 WNW SECTOR

1652 LONGVIEW RD. 3281 NW SECTOR

1881 RAILROAD TRACKS 3482 MET. TOWER #1

- T B W O W R N D B A R S R T . S e .



FIGURE 8-2
AIRBORNE AND TLD ENVIRONMENTAL SAMPLING LOCATIONS
AT INTERMEDIATE DISTANCES FROM LIMERICK GENERATING
STATION, 1991

N

S

ten Mmile 1adive

281 SANATOGA SUBSTATION 15€1 VAUGHN R[OAD OLD SCHUYLKILL RD

2E* LAUGHING WAIERS GSC 16D1 SPRING CITY SUBSTATION W. CEDARVILLE RD

4E1 NEIFFER ROAD 16F1 PIKELAND SUBSTATION YOET ROAD

6C1 POYTSTOWN AIRPORT 17451 LINFIELD SUBSTATION HIGH SUBSTATION
PHEASANT ROAC 16D1 SNOWDEN SUBSTATI!ION LINCOLN SUBSTATION
FEED ROZE 20D1 ELLIS WOOUS ROAD POFLAR SUBSTATION

10E1 ROYERSFCRD ROAD 20F1 SHEEDER BUBSTATION YARNELL ROAD

10F3 TRAPPE SUBSTATION 24D1 PORTERS MILL SUBSTATION PLEASANTVILLE RD

13C1 KING ROAD 26D1 MOFFECKER & KEIM 87 RINGING ROCKS SUB




FIGURE B-3
AQUATIC AND TERRESTRIAL ENVIRONMENTAL SAMPLING
LOCATIONS AT INTERMEDIATE DISTANCES FROM L:MERICK
GENERATING STATION, 1991

ten mile rediue

10B1 FARM IN ESE SECTOR 1981 FARM IN SSW SECTOR
10F2 PERKIOMEN CRCZEK 21B1 FARM IN SW SECTCR

13B1 VINCENTY DAM 22C1 FARM IN SW SECTOR

15F4 PHIL. SUB, WATER CO. 22F1 FARM IN SW SECTOR

15F7 PHOENIXVILLE WATER CO. 2581 FARM IN WSW SECTOR
1682 LINFIELD BRIDGE 28F3 POTTSTOWN WATER AUTH,
16C2 CITIZENS HOME WATER CO. 28C1 POTTSTOWN VICINITY
16C4 VINCENT POOL 33A2 UPSTREAM OF LGS

16CS VINCENT POOL 28E1 FARM IN N SECTOR

18C1 FARM IN § SECTOR



FIGURE B-4
ENVIRONMENTAL SAMPLING LOCATIONS AT REMOTE
DISTANCES FROM LIMERICK GENERATING STATION, 1991

N
NNW NKE

NW NE

WNW

G1 ENE

SSW
G SSE

fitty mile radiue

SH1 BIRCH SUBSTATION

8G1 FARM IN E SECTOR

13H2 BELMONT WATER WORKS
13H4 PECo 3UILDING

18G1 PLANEBFOOK SUBSTATION
22G1 MANOR SUBSTATION

32G1 FRIEDENBERG SUBSTATION






APPENDIX C: DAT' TABLES

JABLES
[able

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

C-1.1

c-1.2

c-1.3

C-1.4

c-11.1

C-11.2

C-11.3

C-11.4

C-111.1

c-1v.1

c-v.l
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water samples collected in the vicinity of Limerick
uenerating Station, 1991.

Concentrations of gross beta (insoluble) in surface
water samples collected in the vicinity of Limerick
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Station, 1991,

Concentrations of gross beta in air particulate
samples collected in the vicinity of Limerick
Generating Station, 1991.
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Figure C-3
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Monthly TLD results for Limerick Generating Station,
1991,
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1991.
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Generating Station, 1991.
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Figure

Figure

Figure

Figure
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C-7
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c-9

Mean annual Cs-137 concentrations in sediment samples
collected in the vicinity of LGS, 1982-199].

Mean weekly gross beta concentrations in air par-
*iculate samples collected in the vicinity of LGS,
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TABLE C-1.0 CONCENTRATIONS OF GROSS BETA SOLUBLE IV SURFACE WATER SAMPLES
COLLECTED 1N THE VICINITY OF LINERICK GENERATING STATION, 1999

RESULYS 1IN UNITS OF PCIZLITER ¢ 2 S10W

COLLECTION 1062 181 2681
PERIDD
JAN 91 . t 3.2 s+%.0 3Y 210
FER ) 4 208 2.7 208 29 10.9
MAR 91 3.9 209 2% 0.9 3% 210
APR 91 3.8 210 3.0 210 246 V0
MAY 91 $ t 3 s 1 “ s
JuN 9N 9 t S s 1 $ s
JuL " 41 20 7 t 6 t 1
AUG 99 5 t ! 4 t 1 é '
SEr 9 “ 1 & ' s g 1
ocr 9 66 207 6.2 208 5.2 0.7
NOY 91 ¢ s 1 ? t 1 é t !
DEC ™ 7 £ 6 1 1 [ t 1
M AN .5 24,2 5% 41 46 2 2.6

TABLE C-1.2 CONCENTRAYIONS OF GROSS BETA INSOLUBLE IN SURFACE WATER SANPLES
COLLECTED IN THE VICINITY OF LIMERICK GEMERATING STATION, 1991

RESULTS IN UNITS OF PCI/LITER ¢ 2 S16MA

COLLECT ION 10fF2 1381 2481
PERIOD

JAN 9 0.2 204 0.7 2G4 03 2 0.4
FEB 91 0.3 204 0.9 t 0.4 0.0 20.3
MAR §1 0.9 =2 0.4 0.4 t 0.4 0.3 2 0.4
APR 9 0.6 204 0.3 2046 0.2 12 0.4
MAY 91 .3 207 0.8 205 0.0 20.4
JN 9 0. 203 0.2 +£0.3 0.6 103
JuL 91 0.6 2046 0.8 204 0.4 204
AUG 91 0.6 204 1.2 204 0.5 120.4
sEp 91 0.7 20,5 0.5 205 03 20.5
oct 91 1.0 20,6 1.1 t 0.6 0.9 120,86
NOV 91 0.6 204 0.6 205 03 204
DEC 91 0.6 206 01 206 08 2 0.6

ME AN 0.8 2.2 0.6 +0.7 0.4 12 0.6

TABLE C-1.3 CONENTRATIONS OF K-35 AQUEOUS LIC. SCINT. W/ENR 10 SURFACE NATER SAMPLES
COLLECYED 1M THE VICINITY OF LIMERICK GENERATING STATION, 1991

RESULTS IN UNITS OF PCI/LITER ¢ 2 §.0MA

COLLECTION 10F2 1381 24681
PERIOD

JAN-MAR 91 3 r 30 rn 2 &0 &0 t &0
APR-JUN 1 20 t 50 50 t &0 &0 + 3
JUL-SEP 9 20 t 50 90 t 50 00 50
oCt-DEC 91 50 ¢+ 30 B0 2 &0 40 : 30
MEAN 20 t 110 M + 30 T s 50
C -1



CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES

TRBLE C-1.4

COLLECTED IN YHE VICINITY OF LIMERICK GENERATING STATION, 1901

BESULTS IN UNITS OF PCI/LITER £ 2 SIGMA

cs-1%37 LA-140

csS-134

N-65

FE-59 Co-60

co-58

40

PERIOD
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STATION COLLECTION

1381

corow -
coecoemNG ANk
vV NEYNRRIVYVYOY

»NNNNV\ON.'S”
VYVYV¥YVwvy v

<
<

mmv\qnnnncwno‘
- R-R-R-R-N-R-R-E-E-R-J-J
VY VY VY VY VV¥FVVYF VY
MM AMmM MM e g
- R-R-R-R NN R-R -
¥ ¥V ¥ ¥V ¥V ¥ VY ¥V VYV VYY
nntene enans
-R-B-E-E-E-N-R-R-R-¥-¥-J
A& B B B E R = B K
Cnen e
LB -R-R-R-E-N- R R ol
Y Y VYVYY ¥ YV VYYVYY
CeRNNELOB BN O
-B-R-E-E-E-E-E-R-E- N K-
VVYy ¥ YV VVYyY¥ Y VY VY
b b B Bt e b e et P e
coooO0OoOOOOOOD
VY VY YY VYV NYYVYY
VORGSO MM
B B B S e
OO0 Nw™
¥V VY Y Y YYVYYNYY
MMM D N
oo ooo0oOQ
YYVYVYVYVYYYVYY VY
ﬂﬁﬂmﬁﬂﬂﬂrﬂ.‘..ﬁvﬂ.
cococooooooe
¥ Y VY Y VY VY YYYY
o
<« o ® =
.- o - o - -
MeEDwn - M
Yy VY VYW ¥ YV v
o » o =
- - -
5565556500000
ICFSFSS3RREE
-
ﬁa;s‘ 8 8

<03 « 0.4 < 0.9 « 0.4 <0.7 « 0.8 « 0.4 < 0.3 <« 0.4 « <29

ﬁ
D
v

~

<« D.&
<« 0.3

< 0.7 - «< 0.7 «8.7 <93 « 0.3
« 0.6 « 0. <« B,

< 0.3

<903

<«

10F2

o w
ONO-
¥y vy vw

Ne NN
¥y¥Yywvy

|sNm
ooo
vvyvw

U\NNU!
ene
v VVw

-\hN-‘
voo
L

v‘b
v-QG
v vy

we
NO®
L

< 0.7

ONN’O
cuon
vVVYywvyw

a U\h
. '
ONOG
vVewvy

ﬂNNﬂ
QBOO
YyYyeVyYy

L
cooo
VY Vvyy

HNGN?R
VY VY VY

Ov\Ncne
¥V¥YV¥VVYwvy

O"\Nﬂﬂ

OOOOGO
¥y Y VYV VY

hlﬂ'\Nnh
.QQOOO
VY V¥YVY VY

nmnncu

OOOOOO
¥YYyVYVYw

e ween
~o0GOC
Yy eveyw

i
« 0.9

ohvne
cooaeo
Yy ¥Yvvy

< Q.I

connn
eeuc-:
¥ VY ¥ ¥y v

< 0.6
« 0.4

L
-oaer.nu
Y Y Y VYNV

-o-ov\-nn
cocon
¥YVYVYYw

« 0.6
« 0.4

o NN
Rt
cooooee
yYyYwwyw

< 0.4
< 0.4

LY
®
S
|
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CONCENTRATIONS OF GAMMA FHMITTERS I[N SURFACE WATER SANPLES

TABLE C-1.4

INIT/ OF LIMERICK GEWNERATING STATION, Y991

COLLECTED IN TRE VI

RESULTS IN UNITE OF PCIJLITER 2 2 SIDMA

LA-140

BA- 140

cs- 137

€S- 154

N3-95

vy
to

In-65

FE-59

3

PERID

CODE

STATION COLLECTION
2481

<« 0.3
« 0.4
< 0.3
< 0.3
« 0.4
« 0.4
«0.3
< 0.3
« 0.4
« 03
« 0.4
« 0.3

'
)
'
'

-

« 0.5
« 0.4
« 9.3
« 0.4
« 0.4
« 0.4
«< 0.3
<« 6.3
<« 0.4
< 0.3
« 0.4
« 0.4

<03

< 0.6
< 0O.R
« 0.6
« 0.7
« 0.8

<« @.3 « 0.7 « 0.6
« 0.4
«< 0.3

< 0.
« 0.«

« 6.3

<
«

Jas 9N

2

.4

< 0.9
< 0.6

10

rER 9

« 0.3

©

-

2

&
&
5

-

« 0.4
« 0.4
« 0.4
« 0.3

« 6.7

@D

<

-

§

<
«

<
«

« 0.9

<« 0.9
« 0.6
« 0.8

<

< 0.5
« 0.4
« 5.3

<« 3.3
« 0.4
< 0.3
« 0.3
« 0.3
< 0.3

t
< 10

«

IS

0
<63
« C.4

« 0.7
« 0.5

« 0.9

<« 0.6
<« 1.0

-

o

«

« 0.2
« 0.4
« 0.3

L 4
< 10

<
-

-

o

$34%

«

<09

« 0.7

-
&
=Y
&

-

<

« 0.4
« 0.7
« 0.4

« 0.8

« 0.7

« 0.9
«

<« 0.4
< 0.8
<« 0.4

o

t

o

v ¥

-
-

« 0.8
« 0.7

-

« 0.4
«< 0.3

«9
°

<« 0.7 < 0.8 «0 4 « 0.3 « 0.4 « «<2.8

<« 0.4

L

<

« 0.4

« 0.3

AN

« 3.2

« 9.3

o4

«

« 2.4 < 0.9 <« 0.4 « 0.7 « 0.8

4 <« 0.3

MEAN ALL STATIONS
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CONCENTRATIONS OF GAMMA EMITTERS 1IN DRINKING WATER

TABLE C-11.4

Ll

COLLECTED 1% THE VICINITY OF LIMERICK GEWNERAT'SG STATION,

RESULTS N UNITS OF PCIZLITER ¢ 2 SIGWMA

M COLLECTION

STAL

LA-140

cs-137 BA- 140

cs-134

™-65 L]
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i e
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L
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TABLE C-¥v. CONCENTRATIONS OF GROSS BETA IN AIR PARTIOULATE SAMPLES
COLLECTED I¥ THE VICINITY OF LIMERICK GENERATING STATION, 1991

RESULYS IN UNITS OF £-3 PCI/CU. METER ¢ 2 S1GMA

GROUP 1 - ON-SITE LOCATIONS

WEEE 1083 181 1481 s
01 ) t 3 44 t 3 23 t 3 ol t 3
02 15 t 3 = t 5 15 13 15 s N
141 " t 3 & 2 3 17 t 3 i8 t 3
04 Fal t 3 20 1 3 14 t 3 19 t 3
0 26 t 3 25 1 3 18 13 26 s 3
[ 20 t 3 20 t 3 20 t 3 19 t 3
07 16 3 12 t 2 12 1 2 15 t 3
us 1" t 3 3 t 3 12 t 3 10 13
o 195 t 3 18 t 3 15 t 4 15 t 3
10 7 t 3 17 t 3 18 1} 18 1 3
1" 8 t 3 & t 3 ] 1 3 L] + 3
12 13 s 3 13 + 3 V4 3 b\ t 2
13 12 t 3 ” t 3 13 t 3 " t 3
1% 1% t 3 15 t 3 18 t 3 17 1 3
1% 13 t 3 15 t 3 12 t 3 13 1 3
16 10 r 3 2 t 3 2 t 3 1" t 3
17 12 t 3 "% 1 3 13 3 "“ t 3
10 12 t 3 13 ' 1% 1 3 13 1 3
v 1% t 3 13 . 1% r 3 15 t 3
20 15 t 3 1% i3 15 t 3 1% s 3
21 V4 t 3 16 t 3 15 1 3 16 13
22 19 t 3 17 t 3 15 s 3 13 t 3
3 12 3 1" + 3 10 t 3 12 t 3
24 20 1 3 8 t 3 18 1 3 8 t 3
Fa) 12 23 ] i3 12 1 3 13 1 3
26 13 t 3 A r 3 8 t 3 16 1 3
b 16 t 3 1% t 3 % s 3 1% t 3
8 16 t 3 16 t 3 17 t 3 1% s d
29 22 t 3 &0 t 3 2 1 3 21 t 3
39 15 t 3 15 L 3 13 3 14 1 3
3 22 t 3 20 s 3 19 13 16 13
32 1" t 3 12 + 3 13 t 3 13 t 3
3 20 t 3 F3) t 3 t3 16 1 3
e 1% t 3 1% 13 15 1 3 13 t 3
3 16 t 3 6 1 3 1% t 3 1é t 3
%) 7 t 4 2 : 4 20 t 4 "9 1 3
14 18 t 3 3 t 3 1w t 3 [ 13
38 17 t 3 16 t 3 18 t 3 1% )
» 15 1 3 "% 1 3 A\ . 13 )
&0 22 2 3 20 : 3 21 + 3 19 1 3
&1 18 1 3 b1 13 1% i ) 16 *3
&2 15 t 3 Fal t 3 1é t 3 17 t 3
43 26 13 3 t & 25 i3 26 1 3
bk 19 t 3 15 + 3 18 3 20 t 3
4] 29 s 4 27 t 3 23 t 3 25 t 3
&6 a2 + 3 21 + 3 18 3 20 t 3
&7 13 £ 3 15 t 3 13 ' 13 t 3
1) 16 £ 3 1é £ 3 17 t 3 17 t 3
9 20 t 3 19 t 3 b2 t 4 F4) t 3
50 17 t 3 4] t 3 19 : 3 6 B
51 18 t 3 21 : 3 17 s 3 % t 3
52 17 1 3 18 t 3 17 + 3 17 t 3
MEAK 17 s 9 17 ' 16 W 4 16 s 8
C -10
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TABLE €V CONCENTRATIONS OF GROSS BETA 1N AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GEMERATING SY.YIO0N, 1991

RESULTS [N UNITS OF E-3 PCI/CU, METER ¢ 2 S10MA
GROUP 11 « INTERMEDIATE DISTANCE LOCA. w8

WEEK 2000 2681 Fa Al LAl 580
0 26 15 5 1 3 el t 3 b o] s 3 24 t 3
02 6 ' | 15 + 3 16 1 3 % t 3 16 t 3
o3 9 t 3 20 t ) 1% t 3 18 t 3 20 1
[Y 19 t 3 16 t 3 N 2 3 18 ' ] 20 t 3
0% 2 3 2 1 3 26 t 3 26 3 n t 3
06 il ] r 3 Fa ) t 3 il t3 Fa : 3 20 ' |
or 13 2 8 15 t 3 13 t 3 11 ) s 13
(73 1" 1 3 13 t 3 12 t 3 1% t 3 1 3
e 14 3 14 s 3 16 t 3 13 1 3 b} t 3
1w 20 t 3 \17 t 3 16 e 3 i1 ] 1 3 17 t 3
1" o t 3 L 1 3 10 i 3 9 13 10 t 3
12 9 t 2 % « 3 1" t 3 1 + 3 12 1 3
13 1" ' 12 28 1" t 3 12 t 3 " t 3
1“% 1% 3 16 ' ) "7 s 3 1% t 3 % s 3
i} ] ” e 3 12 1 3 " t 3 "7 t 3 12 3
16 9 1 3 12 t 3 " t 3 10 t 3 1" 1 3
77 12 t 3 13 t 3 12 t 3 i P 1% t 3
13 1 1 3 10 s 3 11 ' ) 10 r 3 1" ']
19 12 t 3 | t 3 13 3 12 t 3 % 1 3
20 [ : 3 0 t 2 1% 1 3 15 3 14 t 3
2 13 t 3 15 1 3 15 t 3 1% i 3 10 2
2 1 t 3 1% 1 3 17 t 3 15 1 3 “ 1 3
23 10 t 3 " 1 3 v 3 " 1 3 10 3
24 17 g 19 1 3 "7 1 3 1 s 3 16 t 3
25 (] % 13 3 10 t 3 12 t 3 W0 1 3
26 15 FN 1% : 3 13 r 3 13 t 3 12 1 3
Fi4 18 1 3 18 3 ] 3 18 1 3 13 13
28 i R 5 1 3 17 1 3 1“ t 5 15 t 3
o 22 1 3 "w s 3 19 s 3 23 1 3 Vé ']
30 17 1 3 17 t 3 15 + 3 14 t 3 1% t 3
n " t 3 16 t 3 20 t 3 19 t 3 L4 13
32 10 t 3 10 3 12 t 3 1" t 3 10 t 3
n 20 ' \7 t 3 " 3 20 t 3 1% t 3
3 % t 3 e 13 15 t 3 13 t 3 13 3
35 18 3 7 13 15 + 3 13 t 3 114 13
56 1% t 3 17 + 3 15 1 3 17 t 3 18 13
b1 21 + 3 2 t 3 18 3 17 t 3 18 13
38 1% t 3 12 t 3 13 3 1% 1 3 1% 13
9 13 ¥ ) 1% t 3 16 t 3 % t 3 12 t 3
40 19 t 3 14 t 5 20 t 3 18 t 3 2 1 3
“ 16 t 3 7 t 3 15 t 3 16 13 15 t 3
&2 14 1 3 15 t 3 15 t 3 17 t 3 18 1 3
3 2 1 3 24 L 3 28 t 3 28 t 3 Fe t 3
A 17 1 3 114 t 3 19 + 3 15 + 3 18 ' |
(%] 22 t) b ] s 3 F44 s 4 23 t 3 26 14
v 18 3 21 3 e t 3 "w 1 3 1% t 3
&7 12 1 3 13 t 3 1% 13 13 r 3 . ' 2
4“8 17 t 2 17 t 3 16 t 3 1% t 3 0 s 10
“y 24 t A 23 t 18 3 % =3 22 3
50 19 13 20 13 18 ¥ 1w t 3 2 t 3
s1 20 t 3 15 t 3 20 t 3 17 s 3 a2 t 3
52 1? 1 3 18 +3 20 t 3 18 t 3 1% t 3

MEAN 16 t 9 16 t v 14 ¥ [ t 8 15 s 10

C - 12



COLLECTED IN THE VICINITY OF LIMERICK GENERATIVG STATION, 1999
RESULTS IN UNITS OF E-3 PCI/CU. METEK ¢ 2 S10MA

GROUP 111 -~ CONTROL LOCATIONS

WEEK 13N 2261
o 25 3 25 t 3
02 % t 2 14 e 3
03 18 3 Fal t 3
0 24 t 3 20 t 4
05 b4 ) + 3 23 ¥
06 & t 3 18 .
o7 17 s 2 13 t 3
08 15 . 10 (Y
0% 15 s 2 15 t 3
W0 Fal t 3 4 t 3
1" i3 t 2 10 t 3
12 6 t 3 10 : 3
13 15 : 2 1% L 3
14 2 t 3 15 s 3
15 L} t 3 12 1 3
16 15 + 3 1 3
17 18 2 3 16 1 3
18 13 s 2 9 3
19 i ¢ 3 13 t 3
20 7 r ¥ "% t 3
2 16 ? 14 t 3
2 19 s 3 (N
23 13 3 13 : &
24 4 : 3 18 t 3
25 1% t 3 10 t 3
26 17 s 3 16 £ 3
27 18 3 1% + 3
28 " t 3 17 t 3
> 2% 2 3 22 : 3
30 19 t 3 13 t 3
3 22 3 AL} t 3
2 ?” + 3 9 t 3
3 13 t 3 18 e
L2 22 t 3 1" t 3
35 @ t 3 14 t 3
3 20 104 % £ 3
14 i) 3 17 s 3
38 18 t 3 12 + 3
A 18 t 3 14 t 3
40 17 t 3 | t 3
41 18 23 20 2 3
6“2 23 : & 14 t 3
43 v 2 ¥ 24 t 3
“b b3 : 3 16 : 3
«5 27 t 3 23 + 3
Wb 26 t & 15 3
7 17 t 3 12 t 3
48 20 t 3 14 23
[8Y 23 t 3 19 53
S0 23 t 4 13 3
5 19 t 3 17 t 3
52 3 t 3 b4 3
EAN 19 t 9 16 t B

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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COLLECTED 1N THE VICINITY OF LIMERICK GERERATING STATION, 1991

CONCEATRATIONS OF 1-131 BY RADIOCREMISTRY [N MILK SANPLES

TABLE C-vil1.1

RESULTS 18 WB171S OF PCIJLITER ¢ 2 SIGMA

INDICATOR FARMS

CONTROL FARMS

COLLECTION 3681

22F1 19081 181 1981 2181 2201 2581

961

DATE

..........

:GBODOOO.DB
R R

' ERE5888808

8 8 g
L - (=] o
'8 B ¥
? o (=~
B8N EEERER

----------

Eccoooooooo
LM SN
‘nm - ~N o~

----------

! 00?0000000
e v 0 .

8588853348
:OOOOOOOGQQ
|BY¥5528885R

e gogendey

'8 8
: [ ~] [~
‘s 8
‘e o
1 22B82AGLAEVE

-----------

:oeoocacoeo
A R R

3@09@9?0909

' E5~-8585888

----------

T DoL0Oo0o0eOe
'
P R I R
'

38485888868
:OOQOOOOQ??
8 8 -
o < L]
& 4 5
L=} [~ o
8 8 2
:Q < o
‘g 8 y
:Q (=3 [~ ]
'BCEEEREREE
| BESERBLITE
'Y BRI LERES

-0.03 ¢ 0.04

07/03/91
o7/16/91
07/30/MN

ugs 13

BELBEEABLILY
-R-R-N-E-R-R-R-R- N N
LR B B B R
54588883555

?OQ??GOOOO?

~

0.05 = 0.0

B2E88LLELEE

coocoooooo00
LR B R

gcggasaageR

...........

g2eELABEBEL
cooocooCe0e
UBEEEC8EEEE

-----------

...........

oo LOeeoOOO
31528589559

i

5258833438
[~-R-E-R-R-R-R- RN
8455558885,

2
[=]

-0.0%

001 2 008

08/27/91
09710791
09/724/91
10/08/91
10/22/91
f1esa

1.0
1271097

0.0t £0.09 0.001 £ 0,09 -0.01" 2 0.08

0.02 2 0.06 -0.01 2009 0.00 2006 -0.92 2003 -0.01 £ 0.98

0.01 ¢+ 0.03

STATION TOBT IS A GOAY MILK

NOTE:
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TABLE C-V11.2 COMCENTRATIONS OF GAMMA EMITTERS IN MILK CAMPLES COLLECTED
IN THE VICINITY OF LIMERICK GENERATING STATION, 1991

RESULTS [N UNITS OF PCI/LITER ¢ 2 SIGMA

STATION COLLECTION

CODE DATE K-40 CS- 1% cs-137 BA- 40 LA- 140
2581 01/08-01/08 1300 & 120 <1 « 1 <« & <1
0271902719 400 1 100 « 2 « 2 « 5 « 2
03/19-03/19 1500 & 10 <2 « 2 <% <3
04/09-04 /09 1200 ¢ 100 « 2 « 2 <5 <2
04/23-04/23 1300 & Y00 « 2 <2 <8 « 2
05/07-05/07 1300 2 100 « 2 <2 <6 «3
05/21-05/21 1900 & 100 « 2 « 2 «8 < &
06/04-06/04 1300 ¢ 100 <2 « 2 <6 <2
06/18-06/18 1300 3 100 « 2 « 2 <6 <3
07/02-07/02 1300 1 100 <2 « 2 « 6 <2
07/16-077%6 1100 2 100 <2 «2? «B <3
07/30-07/30 1500 & 200 «2 « 2 <6 <2
08/13-08/13 100 ¢ 100 <1 <1 «$5 <2
08/27-08/27 1400 ¢ 100 « 2 « 2 «8 <&
05/10-09710 1400 ¢ 100 « 2 < 2 «$ « 2
09/24-09/24 1400 2 100 « 2 «2 «5 « 2
10/08-10/08 1200 ¢ 100 <« 2 <2 <5 « 2
10/22 - 10/22 Y00 2 00 « 2 .3 <6 « 2
11705-11/705 1400 & 100 <2 <2 <5 < 7
111911719 1300 ¢ 100 « 2 <2 <5 « 2
12/10-12/710 1300 ¢ 100 <1 <« 2 <% « 2
MEAN 1324 ¢ 218 « 2 <2 <« 8 <2
22¢1 01/08-01/08 1400 3 100 «2 <2 7 & <1
0271902719 1400 ¢ Y00 <2 <2 <% < 2
03/19-03/19 1600 2 100 « 2 4 t 3 «5 « 2
04/09-04/09 1300 ¢ 100 <2 <2 «5 < 2
04/23-04/23 1300 ¢ 100 <2 <2 <5 <« 2
05/07-05/07 1300 ¢ Y00 <2 ] 1 3 <6 <2
05/21-05/21 1000 2 Y00 «2 3 t 3 «7 «3
06/04-06/04 1200 2 100 <« ? <2 <8 <2
06/18-08/18 1400 = 100 <2 « 2 «$ « 2
07/02-07/62 1500 ¢ 100 <2 « 2 <5 <2
07/16-07/716 1500 1 100 « 2 « 2 <8 <3
07/30-07/30 1200 2 100 < 3 <2 <5 « 2
08/13-08/13 1400 2 100 <1 <1 <5 <2
/27-08/27 1300 2 Y00 « 2 <2 «B <3
09/10-09/10 1300 & 100 <2 « 2 <5 <« 2
09/26-09/24 1300 ¢ 100 <2 <2 « 5 <2
10/08-10/08 1200 12 100 «2 « 2 3 <2
10/22-10/22 1100 ¢ 100 <2 «2 L | « 2
$1705-31705 1300 & 100 <2 N +3 <5 «2
1W19-11/719 1300 ¢ 100 <1 <2 <5 < 2
12710-12/10 1300 2 100 «? <« 2 «$ <« 2
MEAN 1305 & 249 « 2 2 12 «5 « 2

C - 18
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TABLE C-VIil., MOMTHLY TLD RESULTS FOR LINERICK GEWERATING STATION, 1991
RESULTS IN UNITS OF MILLT-ROENTGEN/STD. MO. ¢ 2 S.D.

STATION MEAN = JAN FEB MR APR MAY JUN JuL AUG SEF acY WOV DEC
CODE Z 8.0. (1)

1.1 63202 57204 5.8

1861 6.2 % +05 76204 S7204 60203 62203 65202 56204 65205 66201 58202
1901 76217 68203 7.8:04 65207 80204 64204 70207 73202 88205 75203 80202 90209 77205
2001 7.0¢1.5 66203 61203 62205 78207 59203 66.07 67202 76204 73202 79205 82207 69205
20F% TH$1S5 7.3205 68204 663203 81205 652+04 T.12086 86202 82204 82215 78204 85204 78204
2183 68217 62204 63205 58202 6403 58205 65266 66206 783206 70206 80202 E£521.2 7.1:203

S 71216 6703 65203 63208 7.5:04 60203 612062 69204 76204 75208 82:07 84209 70204
2382 T.1¢15 67203 6.4¢03 62205 7.7205 62202 682095 67208 78:04 74206 81206 852035 72207
2401 68220 64204 63:03 S5S8203 74204 53202 60205 64204 80207 €9:202 79206 88212 69204
2551 T.121.8 63204 7.2102 60202 75209 5720835 6623 69203 72:04 7621% 80205 90206 6.7204
2501 65217 $S9205 58:04 56203 70202 54203 60206 585906 7.2¢05 70203 7.3:905 32206 621209
2683 6918 60202 #3:09 706202 73203 55204 63206 60208 802017 7.2:06 78:£02 2342035 67203
2681 7.3 1.6 67204 64203 67207 76205 61204 7.0:03 72204 7.2:06 76204 84203 L8704 7.1204
2802 712446 66202 65208 63204 75204 60209 62207 71201 78204 74206 7.7:202 84206 69202
29¢1 6.8i1.7 63205 63204 59202 74204 54203 63204 67204 76205 67204 77202 82202 76210
2981 74223 67+05 63203 67207 77204 60202 745206 7.2206 83207 75211 83205 W0:213 46229032
29€1 7.3: 1.5 69204 H.4204 65206 76204 81207 71205 72203 79205 B80s1.4 82207 86204 7.2:08
3 1217 85207 8.1:03 920215 96206 74203 87205 91202 97:¢06 91209 98214 1WT7:09 95207
3102 7.72¢1.5 7.3205 68204 7.1:02 84205 64202 75:06 83:07 78:05 80206 85207 875203 78:05
3281 6017 S86203 52203 $2:202 64202 48203 57204 60209 69209 62203 72206 73:03 50204
3261 T821.7 73202 68201 72202 82207 64205 75202 7.8:03 87203 21210 892063 92204 76204
3482 8.1¢1.3 78206 7.3:203 77203 B7204 76210 78:08 TB:21.1 75+¢03 83205 90204 95+07 7.9:04
3481 75218 7.1203 68:0.3 48203 79204 6.2203 87210 75273 822035 79204 74202 99210 66204
3581 7.721.7 71204 66203 63207 82205 64203 74206 7.72:04 85203 73204 86204 91205 7.7:205
35¢1 8.421.4 79205 B8.120.1 76203 81202 73206 87205 86205 89205 87+03 93205 96209 7.62045

1. MEAN AND TWO TIMES THE STANOARD DEVIATION OF THE MONTHLY RESULTS.

o
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MEAM AND TWO TIMES THE STANDARD UEVIATION OF THE QUARTERLY RESULTS.
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STATION MEAN 2

TABLE C-v111.2
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TABLE C-v111.3 1991 MEAN TID RESULTS FROM LINERICK GEMERATING STATION
FOR TRE SITE BOUMDARY, WIDOLE, AND QUTER RINGE

RESULTS 1N UNITS OF WILLI-ROENTGEN/STD., X t & STANDARL
DEVIATIONS OF Toe STATION DATA

SAMPLE EXPOSURE §17E HIDDLE RINC CUTER RINC
TYP: PERIX

MONTHLY AN 199 6.9 ¢ 1.6 r.1 ¢ 1.8 6.9 2 1.8
FrEe 199 6.7 ¢ 1.4 6.6 2 1.3 6.6 ¢ 1.8
MAR 1991 6.6 ¢ 1.6 6.7 2 1.5 6.5 ¢ 2.9
APR 1999 e t 1.8 8.0 ¢ 1.4 sl 3 1.9
MAY 1991 6.6 2 V.7 6.4 ¢ 1.3 6.2 2 2.6
JUN 1991 7. 1.4 7.2 ¢ 1.6 6.4 ¢ 30
JR 199 L I 7.5 2 1.6 691229
AUG 1991 f . « 282 1.2 7.5 1 4 »
SEP 19¥ Faf £ 829 7.6 2 1.3 7.1 2 2.9
X ad 8.3 2 1.1 8.2 ¢ 1.4 7.V 12 2.9
OV 199 R.9 2 1.7 R8s 5 7.2 ¢ 7
DEC 1991 4« ¢ 1.8 7.5 ¢ 1.6 6.8 2 3.4 -
QUAKTERLY JAN -MAR 1 5.9 ¢ 1.4 $ 0 3 1 S8 4 ' Sl
APR - JUN 198 & ¢t 1.4 5.7 8 1.2 5.4 1 5
JUL -SEP 19% ¢ t s 6.6 ¢ 1.4 6.4 ¢ 2.9
DCT-DEC 198 $S.62 1% 2.7 2 3 5.3 2 3
’
TABLE C-¥ - SUMMARY OF THE 199 AMBIENT DOSIMETRY PROGRAM FOE “
IMERICK GEMERATING STATIOM
RESULTS IN UNITS OF WIL ROENTGEN/STD, W
PERICK PRE ¥ -
SAMF Lk » OF SAMPLE PERICE PERITX ML AN NEAN
1YP OCAT 1 ON ANAL Y 2ET MINIMUM MAXIMM & 2 8.0 t 2 5.0, (1 :
MONTHLY SITE Ve ‘.8 10.7 7.6 2 2.7 .62 2.6 e
MIDDLE ®Iw 324 ‘ 10.7 t B s 2.7
JUTER RING & | 10.4 6.9 ¢ 3.2 123 -
b
QUARTERLY S1TE P L 1 B : ‘
RIDOLE ®RIN 8 6.2 ’.9 : 1.5
LTER RINC 4 5.9 8.0 °.7 2 2.3
THE PRE-OPERATIONAL HEAN WAS CALCULATED FROm
TLD READINGS 15-82 Y0 12-02-84
SITE BOUNDARY RING STATIONS 381, 1682, 1887
2181 2,388
MIDOLE RING STATION 2% 2t &C1, 7Y, 9C1, 1081, 10F3
131, 1361, 1501, 1671, 1781, 1901, 2001 ;
26D 2501,2681,2802, 2981, 271 3 3
SAE1, 358, 5355
RTER RN TATIONS SHY, 130, V860 26, 326!
3 -



TABLE C-IX.1

SUMMARY OF COLLECTION OATES SAMPLES COLLECTED IN THE VICINI.Y OF
LIMERICK GEWNFRATING STATION, 1991

SURFACE WATER (GROSS BETA AMD GAMMA)

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

COLLECT 10m
PERI®

----------

JAN-¥AR 1
APR-JUN 91
JUL-SEFP 9!
CET-DEC N

10F2

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

12/27-01/28
01/28-02/25
02/25-03/26
03/26-04/29
04/29-05/28
05/28-06/24
06/24-07/29
07/29-08/27
08/27 09727
09/27-10/29
10/29-11/25
11/25-12/30

(TRITIUM,

12/27-03/26
03/26-06724
06/26-09/2/
0%/27-12/30

12/27-01/28
01/28-02/25
02/25-03/26
03/26-04/29
04/29-05/28
05/28-06/24
06/24-07/29
07/29-08/27
08/27-09/27
09/27-10/29
10/29-11/25
11/25-12/30

12/27-03726
03/26-06/24
06/24-09/27
092712/

DRINKING WATER (GROSS SETA AND GAMMA )

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

COLLECTION
PERICD

..........

DRINKING WATE

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

JAN-MAR 91
APR-JUN 91
JUL-SEP 91
OCT-DEC 91

-

13n2

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

12/727-01/28
01/28-02/25
02/25-03/26
03/26-04/29
04/29-05/28
05/28-06/24
06/24-07/29
07/29-08/27
08/27-09/27
09/27-10/29
10,29-11725
11/25-12/30

R O(TRITIUM)

12/727-0372¢
03/26-06/24
O¢ 124-09/27
09/27-12/30

12/27-01/28
01/28-02/25
02/25-03/26
03/26-04/29
04/29-05/8
05/28-06/24
06/26-07/29
Q7/29-08/27
08/27-09/27
o 27-10/29
10/29-11/25
11/25-12/30

12/27-03/26
05/26-06/24
06/24-09/27
09/27-12/30

12/727-01/28
01/28-02/25
02/25-03/26
03/26-04/29
0‘139'05/20
05/28-06/24
06/264-07/29
07/29-08/27
08/27-09/27
09/27-10/29
10/29-11/25
11/25-12/30

12/27-0%/26
03/26-96, 24
06/26-09/27
®27T-12/%

12/27-01/28
01/28-02/25
U2/25-03/26
03/26-04/29
04/29-05/28
05/28-06/24
06/24-07/29
07/29-C8/727
o8/27-08/727
09/27-10/729
10/29-11/25
11/25-12/30

12/27-03/26
03/26-06/24
06/24-09/27
n9/27-12/30

C-23

12/27-01/28
01/28-02/25
02/25-03/26
03/26-04/29
04/29-05/28
05/28-06/24
06/24-07/29
07/29-08/27
08/27-09/27
09727-10/29
10/29-11/25
11/25-12/30

12/27-03/26
03/26-06/24

/246089727
09/ "-12/30

12/27-01/28
01/48-02/25%
02/25-03,26
03/26-04/30
04/29-05/28
05/28-06/24
06/24-07/729
C7/29-08/27
08/27-09/27
09/27-10729
10/29-11/25
1/25-12/%

12/27-03/26
03/26-06/24
06/24-09/27
09/27-12/30



YABLE C-1x.1

SUMMARY OF COLLECTION DATES FOK SAMPLES COLLECTED IN THE

VICINITY OF LIMERICK GEWERATING STATION, 1991

AIR PARTICULATE AND AIR 10DINE

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

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

WEEK 1083

o 12/731-01/07
02 e /07-01/%4
o3 /-0y
0 01/21-01/28
o 01/28-02/04
06 02/04-02/11
07 02/11-02/19
] G2/19-02/25
09  02/25-03/04
10 03/04-03/%2
" 03712-03/18
12 03/18-03/25
13 03/25-04/00
14 04 /0104 /08
15 04/08-04/15
1é 04/15-04722
17 04 /22-04/29
18 04/29-05/06
19 05,06-05/13
20  05/13-05/20
21 05/20-05/28
22 05/28-06/03
23 06/03-06/170
% 06/10-06/17
25 0&6/17-08/24
26  06/24-0770%
27 o7 /01-07/08

07/08-07/1%

07/15-07/22

07/22-07/29

07/29-08/0%

08/05-08/12

08/12-08/19

L '9-08/26

08/ 20-09/03

09/03-09/09

n9,09-09/17

09/17-09/23

09/723-10/01

NLLSELEGPLRIESEIPY Ry UK ZEIE

10/01-10/07
10/07-10/14
10774 10/21
10/21-10/28
10/28-11/04
1170411711
1171111718
11/18-11/25
Y1725-12/02
12/02-12/09
12/09-12/16
12/16-12/2%
12/23-12/30

12/31-01707
01/707-01/714
/140121
01/21-01/28
01/28-02/04
02/04-02/11
02/11-02/19
02/19-02/25
02/25-03/04
03/04-03/12
03/12-03/18
03/18-03/2%
03/25-04 701
04/01-04/08
04/08-04/15
04/715-04 /22
04/22-04/29
D4/29-05/06
05/06-05/13
05/13-05/20
05/20-05/28
05/28-06/03
06/03-06/10
06/10-06/17
06/17-06/24
06,/24-07/01
07/01-07/08
07/08-07/1%
07/15-07/22
07/22-07/29
07/29-08/05
08/05-08/12
08/12-08/19
08/19-08/26
08/26-09/03
09/03-09/09
09/09-09/17
09/17-09/23
09/23-10/01
10/01-10/07
10/07-10/%6
10/%4-10/21
10/21-10/28
10/28-11/04
11/7064-19/11
1/11-11718
11, 8-11/28
11/25-12/02
12/02-12/09
12/709-12/16
1RANENYT
12/23-12730

12/731-01707
01/07-01/14
01/%4-01/21
01/21-01/28
01/28-02/04
02/704-02/11
g2/11-%2/10
02/19-02/2%
02/25-03/04
03/04-03/12
03/12-03/18
03/18-03/25
03/25-04/01
04701-04/08
04/08-04/15
04/15-04/22
04/22-04/29
04/29-05/06
05/06-05/13
05/13-05/20
05/20-05/28
05/28-06/03
06/03-06/10
06/10-06/17
06/17-06/24
06/24-07/01
07/01-07/08
07/08-07/1%
07/15-07/22
07/22-07/29
07/29-08/05
08/05-08/10
08/12-08/19
08/19-08/26
08/26-09/03
09703-09/09
09/09-08/17
09/17-09/23
09/23-10/01
10701-10/707
10/07-10/14
10/14-10/21
10/21-10/28
10/28-11/04
11704~ 11/
1"/11-11718
11/18-11/72%
11/25-12702
12/02-12/09
12/09-12716
12/16-12/23
12/23-12/30

1273-01/07
01/07-01/14
01/%4-01/21
01/21-01,28
01/28-02/04
02/04-02/11
02/11-02/1%
02/19-02/28
02/25-03/04
03/04-03/12
03/12-03/18
03/18-03/25
33/725-04/01
U4 /01-04/08
04 /0804715
04/15-04722
04/22-04/29
06/29-05/06
05/06-05/13
05/13-08/20
05/20-05/28
05/28-06/03
06/03-06/10
06/10-06/17
06/17-06/24
0D6/24-07/701
07/01-07/08
07/08-07/1%
07/15-07/22
u7/22-07/29
07/29-08/0%
08/05-08/12
08/12-08/19
08/19-08/28
08/26-09/03
09/03-09/09
09/09-09/17
09/17-08/23
09/253-10/01
10/01-10/07
10/07-10/14
1071490721
10/21-10/28
10/28-11/04
11704-11/14
1171111718
11/718-11/25
11/25-12/02
12/702-12/09
12/09-12/16
12/16-12/23
12/23-12/30






TABLE C-1x.1

VICINITY €7 LIMERICK GENERATING STATION, 1991

AIR PARTICULATE AND AR 100N

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

WEEX 2001

01 12731-01/0

o2 01/07-01/14
o3 01/714-01/21
04 g1/21-01/28
0s 01/28-02/04
0é 02/04-02/711
07 02/11-02/1%
08 02/19-02/25
09 02/25-03/04
10 03/04-03/12
1" 03/12-03/18
12 03/18-03/2%
13 03/25-04/01
1% 04/01-04 708
15 0470804715
16 D4 /15-04722
17 04/22-C4729
18 04/29-05/06
"9 05/06-05/13
20 05/13-05/20
2 05/20-05/28
2 05/28-06/03
23 06/03-06/10
24 06/10-06/17
25 D6/17-06/24
26  06/24-07/00
7 c7/01-07/08
28  07/08-07/15
29 or/15-07/722
0 or/22-07/29
n 07/29-08/05
32 08/05-08/12
3 08/12-08/19
34 08/19-08/26
35 08/26-09/03
-4 09/03-09/09
37 09/09-09/17
38 09/17-09/23
3% 09/23-10/0%
&0 10/01-10/707
41 10/07-10/14
42 1071410721
43 10/21-10/28
ba 10/28-11/04
45 11/06-11/11
b /1111718
47 11/18-11725
48 11/25-12/02
49 12702-12/09
50 12/09-12/716
51 12/16-12/23
52 12/23-12/30

12/31-01707
01/707-01/%4
01/% -0/
01/21-01/28
01/28-02/04
02/04-02/11
02711027459
02/719-02/25
02/25-03/04
03/04-03/12
03/712-03/18
03/18-03/25
03/25-04/701
04701 - 04708
0470804715
041504722

S22-04/29
04/29-05/06
05/06-05/13
05/13-05/20
05/20-05/28
05,/28-06/0%
06/03-06, 10
06/10-06/17
D6/17-06/24
06/24-07/01
C7/01-07708
07/08-07/15
0771507722
07/22-07/29
07/29-08705
08/05-08/12
08/1¢-08/19
08/19-08/26
08/26-09/03
09/03-09/09
09/09-09/17
09/17-09/23
0972310701
10/01-10707
10/07-10/%4
10/14-10/21
10/21-10/28
10/28-11/04
11706-1/11
ARFAREREVAL ]
11718-11/25
11/25-12/02
12/02-12709
12/09-12/16
12/16-12/23
12/23-12/30

12/31-01207
0170701714
01/14-05 21
01/21-0V/28
01/28-02/06
02/04-02/11
02/711-02/19
02/19-02/25
02/25-03/04
03,704-03/12
23/12-03/18
03/18-03/25
03/25-04,/01
04 /01-04/08
04/08-04/15
0471504722
K/22-04/29
04/729-05/1%
195706-05/1%
05/13-05/20
05/20-05/28
05/28-06/03
06/03-06/10
06/10-0/17
DE6/1T-06/24
06/24-07/01
07/01-07/08
07/08-07/1%
07/15-07/22
07/22-01/29
07/29-08/0%
08/C5-08/12
08/12-08/19
08/19-08/26
08/2¢-09/03
09/03-09/09
09/09-00/17
0917-09/23
09/23-10/01
10/01-10/07
10/07-10/%4
1071410721
10/21-10/28
10/28-11/04
1/04-11/11
T1711-11/18
11718-11/28
11725-12/02
12/02-12/09
12/09-12/16
12/16-12/23
12/23-12/30

C - 26

12/31-01/707
01/07-01/%4
0171401721
01/21-01/28
01/28-02/06
02/04-02/11
02/711-02/71%
02/719-02/2%
02/25-03/04
03/04-03/712
03/12-03/18
03/18-03/2%
03/25-04/701
04 /01 04708
D4 /08-04/15
0h /150 /22
04/22-04/29
04/29-05/06
05/06-05/13
05/13-05/20
05/20-05/28
05/28-06/03
06/03-06/10
06/10-06/17
06/17-06/24
06,/24-07/01
07/01-07/08
07/08-07/15
07/15-07/22
0T/22-07/29
07/29-08/0%
08/05-08/12
08/12-08/19
08/19-08/26
08/26-09/03
09/03-08/09
09,/09-09/17
09/17-09/23
09/23-10/0%
10701-10/07
10/07-10/714
10/714-10/21
10/21-10/28
10/28-11/04
11/046-11711
AAVARERAVAL]
11/18-11/25
11 /725-12/02
12/02-12/0%
12/09-12/71¢
1216 12/23
12/23-12/%0

SUMMARY OF COLLECYIOM DATES FOR SAMPLES COLLECTED Ix THE

12/731-01707
01/707-017%4
01/
01/21-01/28
01/28-02/04
G2/704-02/1Y
02/11-02/19
02/19-02/25
02/25-03/04
03/04-03/12
03/12-03/18
C3/18-03/25
03/25-04/01
04/01-D4s08
04/08-04/15
047150k /22
04/22-04/29
04/29-05/06
05/06-05/13
05/13-05/20
A5/20-05/28
05/28-06/03
06/03-06/10
06/10-C5/17
06/17-06/24
06/26-07/01
07/01-07/08
07/08-07/15
or/15-07/22
07/22-07729
07/29-08/05
08/05-08/12
08/12-08/19
08/19-08/26
08/26-09/03
09/03-09/09
09/09-08/17
09/17-09/23
09/23-10/01
10/01-10/07
10/G7-10/%4
10796/
10/21-10/28
10/28-11/04
11706110
ARFAREREFAL )
11/718-11/25
11/25-12/02
12/02- 12708
12/09-12716
12/16-12/23
12/23-12/730



YABLE C-IN.1  SUMMARY OF COLLECYION DATES FOR SAMPLES COLLECTED IN THE
VICINITY OF L{MERICK GENERATING STATION, 1991

AIR PARTICULATE AND ALR TOOINE

................. L

GROUP 111 - CONTROL LOCATIONS

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

12/31-01/07

(4 01/07-01/71¢  01/07-01/%4
o3 Ci/1-01/22  0V1a-01/20
G 01/22-01/28 0V/01-01/28
0% 01/28-02/04  01/28-02/04
06 02/04-02/11  02/04-02/11
o7 02/11-0271%  O/1Y-0R/19
0% 02/19-02/25  02719-02/2%
0% 02/25-03/705 02/25-03/04
10 03/05-03/1%  (3/D4-03/12
" 03/71-03718  03/12-03/18
12 03/18-03/25 03/18-03/25
13 03/25-04/07  O3/25-04/01
“ BL/01-04/08  04/N1-04/08
1% 04/08-04715  04/08-04/15
» 04715-04722 04/15-04/22
7 04/22-04/29 04/22-04/29
18 04/29-05/06 04/29-05/06
1% 05/06-05/13  05/06-05/13
20 05/13-05/20 05/13-05/20
el 05/20-05/28 05/20-05/28
2 05/28-06/03
3 06/03-06/10  06/03-06/10
24 06/10-06/17  06/10-06/17
25 DE/1T-06/24 06/1T-06/24
2 04/24-07/01  08/24-07/01
Fi4 07701-07/08 07/01-07/08
07/08-07/1%  07/08-07/15
07/15-07/22 07/15-07/22
G7/22-07/29 07/22-07/2%
07/27-08/05 07/29-08/05
08/05-08/12 08/05-08/12
06/12-08/1%  08/12-08/19
08/19-08/26 08/19-08/26
08/26-09/03 f26-09/03
09/C3-09/09 09/03-09/09
09/09-09/16  09/09-09/17
09/16-09/23  0O/17-09/23
05/23-09/30 09/23-10/01
09/30-10/07  10/01-10/07

LR R E AR AT A 3 Eh S 2R b

10/707-10/15
1071510/

10/07-10/14
1071410721

10/21-10/28 10/21-10/28
10/28-11/0% 10/28-11/04
1"/05-11712  11/06-19/1
1"MA2-1118 1MAv-1118
1/18-11/25 11/18-11725
11/25-12/702  11/725-12/702
12/02-12710 12/702-12/09
1271012716 12/09-12/16
12/16-12/23  12/16-12/23
12/83-12/30 /B30

C - 27



.

STATION
CODE

YLD - MONTHLY

JAN
w8

01/02-02705
01/02-02/05
01702-02/05
01/02-02/05
01/02-02/05
01/02-02/05
01/02-02/05
01/02-02/05
01/72-02/05
01/02-02/05
01702-02/705
2%/02-02/05
01702-02/0%
01702-02705
£1/02-02705
01/02-02/05
01/02-02705
oi/07-02/11
01702-02/05
01/02-02/05
01/02-02/05
01/02-02/05
01/702-02/05
01/02-02/05
01702-02/05
01/02-02/05
01702-02/05
01/02-02/05
01/02-0270%
01/02-02/05
01/02-02705
01702-02/05
01/02-02705
£21/02-02/05
01/02-02/05
01/02-02705
01702-02705
01/02-02705
01/02-02/05
91/02-02/0%
01/02-062/05
91/02-02/05
01702-02/05
01/02-02/05
01/02-02705
01/02-02/05
017062-02/05
01/02-02/05

Y

E B

VICINITY OF LIMERTICK GENERATING STATI

FEB
99

02705-03/05
92/05-03/05
02/05-03705
02/05-03/705
0270503705
02/05-03/05
02/05-03/95
02705-03/05
02/05-03/05
02/05-03/05
02/05-03/05
02/05-03/05
02/95-03705
02/05-03705
02/05-03/05
02/05-03/05
02705-03/95
82/11-93/11
062/05-03/05
02705-03/05
02/05-03/05
02/05-03/05
02705-0%/05
027/05-03/05
02/05-03/05
02/05-03/05
0205-03/05
02705-03705
02705-03/705
02/05-03/05
02/05-03/05
02/05-03705
02/05-03/05
32/05-03/95
02/05-03/05
02/05-03/05
02/05-05/05
02/05-03/05
G2/05-03/905
02705-03/0%
02/05-03/705
02/05-03/05
02705-03/05
02/05-03/05
02/05-03/05
02/05-03705
02705-03/05
02/05-03/05

03/05-04/02
03/05-04702
03/05-04702
03/05-04702
03/705-04/02
03/05-04/02
03/05-04/02
0%/05-04/02
03/05- 04702
03/05-04702
03/705-04/02
03/05-04/02
03/05-04/02
03/05-04/02
03/05-04/02
03/05- 04702
03/05-04/02
03/11-04/08
03/05-04792
C3/05-04/02
0370504702
0370504702
03/05-04/02
03/05-04/02
03/05-04/02
03705-04702
03/05-04/02
03/05-04/02
03/05-04/02
03/705-04/02
03/05-04702
03/05-04/02
03/705-04/02
03/05-04702
03/05-04/02
03/05-04702
03/05-04 /72
03705-04/02
03/0%-04/02
03/05-04/02
03/05-04/02
03/05-04/02
03/05-04/92
03/05-25, 2
03/65-04702
03/05-34/02
03/05-04/02
03/05-04/02

. -

04/02-05707
04702-05/0.
04/02-05707
04702-C5707
04702-05/07
04702-05/07
04702-05707
04702-05707
04/02-05707
04702 -05/07
04/02-05/07
04/02-05/97
04702-05707
04702-05707
Ok /02-05707
04/02-05/07
04/02-05707
04/08-05/06
04/02-05/67
04/02-C5/07
04/02-05/07
04/02-05/707
04,702-0% 707
04/02-05/0G7
04 /02-05/707
04702-05/7067
04/02-05/07
04/02-05/07
04/02-05/07
04702-05/67
04702-05707
04/02-05707
0k s02-05/€7
04/02-05/07
04/02-05/07
04/02-05/07
0470205707
04/02-05707
24 /02-05/07
04702-95/07
04702-05/07
04/702-05707
04702-05/07
04/02-05/07
04/02-05707
G4/02-05/07
04/02-05/707
04/02-05/07

05/07- 06704
05/07-06/04
5/07-06/04
05/07-06704
05/07-06704
05707 -06704
05/07-06/04
05/07-06/04
05/07-06/04
05/07-06/04
05/07-06704
05/07- 06/04
05/707-06/04
05/07-06/04
05/07-06704
05/07-06/04
05/07-06/94
05/06-06/03
05/07-06/04
05/CT-06704
0S/07-06/0<
05/07-06/04
05/07-06/04
05/07-06/04
05/07-06/04
05/07-06/04
0S/07-06/04
05/07-06/04
05/07-06/04
05/07-06/04
05/07-06704
05/07-06/04
05/07-06/04
0S/07-06/04
05/707-06/04
05/07-06/04
05/707-06/04
05707-06/04
05/07-06/04
0570706704
05/07-06/04
05/07-06/04
0S/C7-06704
05/67-0€ 704
05/07-06/04
05/07-06/04
C5/07-06/04
05/707-06704

06/04-07702
08/04-07702
06/04-07/02
04/04-07702
06/04-07702
08/04-07702
B6/0L-0T /02
06704 -57702
06/04-07702
06/04-07/02
G6/04-97702
06/04-87702
06/04-07/02
06/04-67702
06/04-07 702
06/04-07792
06/04-07702
06/03-07708
06/04-07/02
06/04-07702
08/04-07/02
06/04-07 702
06/04-07702
06/04-07/02
06/04-07 702
06/04-07/02
06/04-07/02
06/0%.-07702
06/04-07/62
06/04-97/02
06/04-07/02
06/04-07/02
06/04-07702
06/04-07702
06/04-07/02
06/04-07/02
06/04-07/02
06/04-07702
06/04-07702
06/04-07702
06/04-07/02
06/04-07702
06/04-07 /02
06704 -07 702
06/04-07/702
06/04-07702
06/04-07/02
06/04-07/702

€ -28

07/02-08/06
07/02-38/06
07/02-08/706
07/02 08/06
97702-08/06
07702-08/06
07702-08/06
07/702-08/06
07/62-08/06
07/02-08/06
C7/02-08/06
07702-08/06
C7/02-08/06
07/02-08/06
07/02-08/06
07/02-08/06
97/02-08/06
07709-08/05
07/02-08/06
07/02-08/06
o07/02-68/0&
07702-08/06
07702-08/06
07/02-08/06
07/02-08/06
97/702-08/06
07/62-08/06
07/02-08/06
07/02-08/06
07/02-08/06
07/02-08/06
07/02-08/06
07/02-08/06
07702-08/06
07/02-08/06
07/02-68/06
07/02-08/06
07/02-08/06
07/02-08/06
07/702-08/06
C7/02-08/06
07702-08/06
07/02-08/086
07/02-08/06
07/02-08/66
07702-08/06
07/02-08/06
07702-08/706

08/06-09/04
08/06-09/04
08/06-07/04
08/06-09/04
06/06-09/04
08/06-09704
08/06-09/04
08/06-09/04
08/06-09/04
08/06-09/04
CA/06-09/04

1991

09704-10702
09/04-16/02
09/04-10702
09/04-10/02
09/04-10/02
09704 - 10702
99/04-10,02
09/04-10/02
09/04-16/02
29/04-30702
09704 -10/02
09/04-10/02
09/0a - 10702
09704 - 10792
09/04- 10702
09704 - 10,02
09704 -10/02
09709-99/30
09/04-10702
09704-10702
0970410702
97/04 - 10702
09/04 - 1092
09704 - 10702
/04 - 10702
09704 - 10752
09/04-10702
09/04-10/C2
09/04- 10702
09/04-10/02
09704-10/02
0970410702
09/04- 10702
S9/04- 10702
09/64-12702
09/04-10/02
09/04-10/02
09704~ 10702
09/04-19/02
09704 -10/02
09/04-10702
09704 - 10702
09706~ 10702
097/06- 12702
09/04-10/02
U9 /04 -10702
09764-10/02
05/04-10702

99

10/02-11707
10/02-11/07
10702-11/07
j0/02-14 707
10/02-11707
10/702-11707
10702 11707
1G/62-11/07
10/02-11707
1e/02-11797
10/02-11707
10702-13/07
10/02-11707
10/62-11,07
10/02-11/07
10702-11707
10702- 11707
09/30- 11705
10/02-11707
10/702-11707
10/02-11707
10/02-11707
10702-11707
10702-11707
10/02-11707
10/02-11707
10/02-11707
10/02-11707
16,92-14/07
10/02-11707
10/02-14707
10/02-11/07
10/02-11707
19/02-11;07
10/702-11/07
10/02-11707
10/702-14707
1w/n2-11/07
10702-11707
106/02-1107
13/702-11707
W/92-11707
10/02-11/707
10/02-11707
10/02-11707
10/02-11707
10/02-11/07
10702-11707

11707-12/703
11707-12703
1/707-12/63
14707-12/03
1170712703
11/07-12703
1170712703
11/07-12/7903
11/07T-12703
11707-12703
1"War-12/43
11/67-12/03
11/67-12703
11,07-12/703
1170712703
11/07-12703
11/07-12703
11/05-12/%0
11/07-12/03
11/707-12703
11/67-12/03
11/07-12/703
11/07-12/03
11/707-12703
11/07-12/03
11/07-12703
11707-12/03
11/707-12703
11/07-12703
11/07-12/03
11/07-12703
11/07-12703
11/07-12/03
1170712703
1170712703
1/97-12703
$1/07-12/03
11/07-12708
11/707-1270%
11,97 2703
11707-12703
11/07-12703
11/707-12703
11707-12703
11/07-12/03
11/07-12/703
11707-12703
11/707-12703

- R O R R - S N R - -
. 1991

12/03-01/07
12/03-01/07
12/03-01/07
12/03-01707
12/03-01/07
12703-01/67
12/43-01/07
12/03-91/07
12708-01707
12/03-01207
12703-01/07
12/03-01/07
12/03-01/67
12/03-01707
1270301707
12703-01707
12703-01707
1271001706
12/0%-01/67
12/03-01707
12703-01,07
12703-01/07
12/03-01/07
12/03-01707
12/63-61/07
12/03-01/07
12/03-01707
12/03-01/0T7
12793-01/07
$2/03-61707
12/03-01707
12/03-61/07
12/03-01/07
12/03-01/07
12763-01707
12/03-01707
12/03-01707
12/03-01/07
12/03-01/07
12/03-01/07
12/03-01/07
12703-01707
12/703-01707
12/03-01/07
12703-01/07
12793-91707
12/03-21/07
12/703-01/707



TABLE C-1Xx.1

TLD - QUARTERLY

581

LY

)

751

e

o1
1083
1081
10F3
11814
136
1361
1384
1481
1501
1682
1651
1781
1881
1861
1901
2001
2071
2181
2267
2382
2401
2581
2501

2681
2802
2981
2981
2981
3101
3102
3281
3261

34E1
3581
35¢1

........

...........

01/02-04/02
01/02-04/702
01/02-04/02
01/02-04702
01/02-04/02
01/02-04702
01/702-04/02
01/702-04/02
21/02-04702
01/02-04702
01702-04/02
01/02-04/02
01/02-04/02
01/02-04/02
01702-04/02
€1/02-04702
01/02-04/02
01/07-04/08
01/702-04/02
01/02-04/02
01/02-04/02
01/02-04/702
01/02-04/02
01/02-04702
01/02-04/02
01/02-04/02
01/02-04/02
01/02-04/02
01/02-04 702
01/02-04/02
01/02-04/02
01/02-04/02
01/02-04/02
01/02-04/02
01/02-04/02
01702 04702
01/02-04/02
01702-0¢ *02
01/02-04702
01/02-04/02
01/02-04/02
01/02-04/02
0170204702
01/02-04/02
01/02-04/02
01/02-04/02
01/02-04 702
01/02-04/02

..........

04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/702
04/02-07/02
04/702-07702
04/02-07/02
04/02-07702
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07702
04/02-07/02
04/08-07/08
04/02-07/02
04/02-07/02
04702-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04,02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07702
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/02
04/02-07/0C
04/02-07/02
04/02-07/02

JUL - SEP
1991

...........

07/702-10/0
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10702
€7/02-10/02
07702-10/02
G7/02-10/02
C7/08-09/30
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07702-10/1%2
07/02-10/02
07/02-10/02
07/02-10/02
07/62-10/02
67/02-10/02
07/02-10/02
0770216702
07/02-10/02
07702-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
07/02-10/02
67/02-10/02
07/02-10/02
07702-10/02
07/02-10/02
07702-10/02
07702-17 /02
07/02-10/02
07/02-10/02
07702-10/02
07702-106/02
07/02-10/02

OCT-DEC
1991

-----------

10/02-01/07
10/02-01/07
10/02-01/07
10/02-01/707
10/02-01/07
10/702-01/707
10/02-01/707
10/02-01/707
10/02-01/07
10/02-01/707
10/72-01/07
10/G2-01/07
10/02-01/07
10/02-01/707
10/02-01/07
10/702-01/0”
10/02-01/07
09/30-01/06
10/02-01/07
10/02-01/0”
10/02-01/0

10/02-01/0

10/02-01/07
10/02-01707
10/02-01/07
10/02-01/07
10/02-01/07
10/02-01/07
10/02-01/07
10/02-01/707
10/02-01/07
10/02-01/07
10/02-01/07
10/02-01/07
10/02-01/07
10702-01/07
10/02-01/07
10/02-01/07
10/02-01/07
10/065-01/07
10/02-01/07
10/02-01/07
10/02-01/07
10/02-81/707
10/02-01707
10702-01/07
10/02-01,07
10/02- 01 /07

C-29

SUMMARY OF COLLECTION DATES FOR SANPLES COLLECTED IN THE
VICINITY OF LIMERICK GENERATING STATION, 1991

I



FIGURE C-1
MEAN MONTHLY SCLUBLE GROSS BETA CONCENTRATIONS IN SURFACE
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982-1991
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FIGURE C-2
MEAN MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE
WATER SAMPLES COLLECTED IN THEZ VICINITY OF LGS, 1982 - 1991
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FIGURE C-3
MEAN MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1991
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FIGURE C-4
MEAN MONTHLY INSOCLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VITINITY OF LGS, 1982 - 1991
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FIGURE C-5
MEAN ANNUAL CS-137 CONCENTRATIONS iN FISH SAMPLES
COLLECTED IN THE VICINITY OF LGS, 1982 - 1991
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FIGURE C-6
MEAN ANNUAL CS-137 CONCENTRATIONS IN SEDIMNMENT SAMPLES
COLLECTED IN THE VICINITY OF LGS, 1982 - 1991
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FIGURE C-7
MEAN WEEKLY CGROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1991
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FIGURE C-8
MEAN MONTHLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1991
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FIGURE C-9
COMPARISON OF POSITIVE MEAN MONTHLY CS-137 VALUES IN MILK
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1984-1991
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FIGURE C-10
MEAN MONTHLY AMBIENT GAMMA RADIATION LEVELS (TLD)
iN THE VICINITY OF LGS, 1982-1991
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APPENDIX D: DATA TABLES AND FIGURES - COMPARISON LABORATORY

JABLES
Table D-1.1

Tabie D-1.2

Table D-1.3

Table D-11.1

Table D-11.2

Table D-111.1

Table D-1V.1

FIGURES

Concentration of Gross Beta Soluble in Surface and
Drinklng Water Samples Collected in the Vicinity of
Limerick Generating Station, 1991.

Concentrations of Gross Beta Insoluble in Surface and
Drinking wWater Samples Collected in the Vicinity of
Limerick Generating Station, 199).

Concentrations of Gamma Emitters in Surface and
Drinking Water Samples Collecied in the Vicinity of
Limerick Generating Station, 1991,

Concentrations of Gross Beta in Air Particulate
Samples Collected in the Vicinity of Limerick
Generating Statfon, 19%91.

Concentrations of Gamma Emitters in Air Particulate
Samples Collected in the Vicinity of Limerick
Generating Station, 1991.

Concentrations of 1-131 by Chemical Separation and
Gamma Emitters in Milk Samples Collected in the
Vicinity of Limerick Generating Station, 1991.

Summary of Collected Dates for Samples Collected in
the Vicinity of Limerick Generating Station, 1991.

Figure D-1 Weekly Gross Beta Concentrations in Air Particulate Samples
Collected from LGS Locations 11S1 and 1152, 1991.

Figure D-2 Weexly Gross Beta Concentrations in Air Particulate Samples
Collected from LGS Locations 1451 and 1452, 1991.



The following section contains data and fi?ures f1lustrating the
snalyses performed by the quality control laboratory. Duplicate samples
were obtained from several locations and media and split between the
rimary laboratory, Teledyne Isotopes (T1) and the quality control
aboratory, Public Service Electric & Gas Co. (PSE&G). Comparison of
the results for most media were within expected ranges, though oc-
casional differences were seen:

PSEAG's results of gross beta insoluble in surface and drinking water
samples (Table D-1.2) were ?enerally lower than the results from
Teledyne Isotopes (Table C-1.2, Appendix C). The differences were
probably due to differences in the respective laboratory’s analytical
procedures, PSESG ashes the sample prior to counting whereas, Tl does
not.

PSELG's gross beta results for air particulate samples were higher than
Ti’s results, but the trends were similar for both laboratories (Figures
D-1 and D-2). PSEAG uses Sr-90 as a calibration source whareas, Tl uses

Cs-137.
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TARLE D-1.Y CORCENTRATIONS UF GROSS BEYA SOLUBLE I SURTACE AKD DRINKING WATER GAWFLES
COLLECTED IN TRE VICINIYY OF LINFRICK GESERATING STATION, 199

RESULTS 1IN UNITS F PCI/LITER & 2 S10MA

COLLECT 1Om 1062 1602
PERID
(N

MY 9 &5 100 1.8 12 0.6
Jus 91 $46 208 L I8 2 0.6
JuL ¢ 3.9 0.7 3. 2 0.6
AJG WY 2.4 1 0.8 2.7 s 0.8
$Ep 9 3 206 3.7 0.7
@ [ t 0.7 3.0 g 0.7
Nov 9 6.0 0.7 b 8 2 0.6
DEC 0.7 205 0.5 1204

AN 5. 150 2.6 s 2.0

TABLE B-1.9 CONCENTRATIONS OF GROSS BETA INSOLUBLE 1N SURFACE AND DRINKINT WATER SAMPLES
COLLECTED IN THE VICINITY OF LINERICK GENERATING STATION, 1991

RESULYS 1K UNITS OF PCIZLITER ¢ 2 S0

COLLECTION  10r2 1602
PERID
(N

MAY 91 1.9 s 0.5 0.2 2 0.4
JuN 91 0.1 ¢ 0.4 0.0 2 0.4
4 9 0.0 204 <0.Y 204
AUG 91 0.1 3 0.4 0.0 2 0.4
SEP 91 03 204 -0.Y 0.4
oct 94 0.0 0.4 0.2 2 0.4
Nov 91 0.2 ¢ 0.4 0.1 2 0.4
DEC &1 6.7 2 0.9 2.Y 1 0.8

WE AN 1.1 s 4.8 93 413

N SEE PROGRAM CHANGES FOR EXPLANATIOM



I8 TURFACE AND DRINKING WATER SAMPLES

CONCENTRATIONS OF GAMMA EMITTERS

TABLE D-1.3

COLLECTED IN THE VICINITY OF LIMERIUK GENERATING STATION, o9

RESULTS IN UNITS OF PCI/LITER = 2 SIGMA

LA- 140

cs-137 BA- 140

Cs-134

g -5

nN-65

C0-58

K-40

PERICD

COLLECTION

114

(8}

0.2
0.8
9.6
1

1.0

0.9

~

0.8

0.9

Ay 9

0F2

1

<

0.3

2.9
6.9
1.8
5.4

2.6

1
e.7
0.7

0.9

0.5
0.9
0.7

0.3
0.8

0
¢
0.

0.8
0.7

0.8
1.0
6.8

0.e
0.8

0.6
0.9

0.&

-
.
-

e
0
0.5

0.9 c.8

o8

1.3

1.6

e.7

0.7

" -
~O"NO
V¥ ¥ Vv
0o [N
L
¥ ¥ ¥ YW
- LB R
erro0e

6.6

8.7
0.8
0.8

w0

gR "R
vvzvv

555585

”

-

o

0.6
0.8

0.9
0.6

a.9

0.5

0.6

0.7

33

$3338EE8

16C2

4

1.8

0.9

2.9

1.5

1.0

SEE PROGRAR CHANGES FOR EXPLANATION

(&}



(N

b1l CONCENTRAYIONS OF GROSS SEYA 10 ALR PARYICULATE AN S ¥
COLLECTED IN THE VICINIYY OF LIMERICK GEWERATING STAYION,

RESULYTS 16 UNITS OF E-3 PCI/CU. MTER & 7 SIOMA
1182 1482
(Y

23 t 3 21 1 3
17 t 2 6 1 2
&2 t 3 11 1 3
16 ' 2 17 s Y
17 ) 17 t 3
N t 2 Fal 1 3
&2 + 3 3 s 3
28 t 3 27 13
22 3 24 t 3
26 t 3 246 1 3
20 : 3 +13 T
26 1 3 24 1 3
20 t 3 é r 3
b t 2 e t 2
b t 3 25 t 3
27 i3 ) t 3
35 t 3 ¥ 1 3
18 t 2 20 2
e : 3 28 t 3
23 t 3 24 1 3
20 s 3 2 t )
34 1 3 35 t 3
&r s 3 sl t 3
AT t 3 3% t 3
24 1 3 29 t 3
18 1 3 17 t 3
2k ' | 2 t 3
27 t 3 28 t 3
L} 1 3 n s 3
s : 3 23 t 3
21 t 3 23 t 3
24 e 10 24 s 10
SEE PROGRAM CHANGES FOR EXPLANATIOW

LRl



TABLE L-15.2 CORTERTRATIONE OF GAMSA EMIITEAS I8 AR PARTILULATE SANFLES
COLLECTED Ik THE VICINITY OF LIMERICK GENERATING STATION, TYOW

RESULTS IN UNITS OF E-3 PLI/0U. WEVER & 2 S10WA

COLLECT 10w BE-7 £ &0 Ca- 154 cs- 137 RA-228 TH-228

$1¢ PERID

(1)
05 /728-07/01 /91 80 t W « 20 « 0.6 « 0.3 3.0 4
07/701-10/701/91 54 t 5 « 90 « 0.1 « 0.2 « 0.6 « 2
10/701-12/30/%1 50 t S « 10 « 0.2 « 0.7 « 0.5 « 9
MEAN &1 ¢ 30 « 10 « 0.3 « 0.2 « 1.0 « 3
1482 0572807701/ n : v &7 t B « 0.3 « 1.0 « ¢ « 2
07701-10/701 791 57 s+ B « 7 ¢« 0.2 « 0 « 0.7 «
10/01-12/30/91 52 t & e 10 « 0.2 « 0.% « 0.7 « 1
ME AN &0 g % 16 s 28 < 0.2 « 0.5 = Py « 1
(1) SEE PROGEAN CHANGES FOR EXPLANAT | OM



TABLE D111.7 CONCENTRATIONS OF 1 Y30 BY CHEMICAL SEPARAT [ON AND GAMEA IXITYESS 1N
MILE SAMPLES COLLECTED ‘& THE VICINITY OF LIMERICE (ENERATING STAYION, YOWOY

REBULTS IN UNITS OF PCI/LITER ¢ € STONW

COLLECT ION 115 K-l 8- 1M cs-13? BA V40 LA- Y60

$1C PEN D
1081 O7/02-07702/ « 0.4 1380 » &0 « 1.0 « 4 « 0.9 « 2
008 10/08/9 « 0.1 1370 1+ W « 1 « 0.8 « 7 « 3
i AN « 9.3 1350 2 YO « 1.0 « 2.4 « 3.6 « 3
2B DTs02-07/02/™ « 0.2 11900 2+ 7 « 0.8 « 2 « 0.9 « 1
10708 0,08/91 « 0.2 W 1 W « 2 ik F « & « 2
MEAN « 0.2 1270 2 470 « 1.4 « 1.9 « 3.5 « 2
g2 T702-07/02/9 « 0.4 1390 s &0 « 1 %' 3 < 5 « 1
10708+ 10/ 38/% « 0.3 1300 1 %0 « 0.9 « ? « 8 « 3
MiAN « 0.4 1350 2 180 « 1.0 « 3 « 5 « 2

D -6



TABLE D-IV.Y

SURFACE AND DRINKING WATER

GUMMAR Y OF COLLECTION DATES FOR SAWPLES COLLECTED
IN THE VICINITY OF LIMERICK GENERATING STAYIOw, 1991

CEUREE AR RN

COLLECTION 10f2 162
PERIOD

MAY 91 D&/29-05/28 04/29-05/28
JuN 05/20-06/24 05/28-06/24
JuL 91 06/24-07/29 08/20-07729
AUG 91 Gr/729-08/27 Or/29-08/27
str 9 08/27-08721 08/28-09/27
T M 0972710729 W/27-10/29
KoV 9 1072911/ 10/29-11/2%
pEC 9 1725 1/% 1/85- /%

ALK PARY ICULATE

WEEX 1182 1682

e 05/20-06/08  05/28-06/03

23 06/03-06/10  OC/03-06/10

26 06/10-06/17  06/10-06/17

25 06/17-06/26  DA/T-D6/24

26 06/264-07/01  06/24-07/01

27 07/01-G7/08 07/01-07/08

e ) 07/08-07/71%  Q7/08-07/1%

29 Qr/18-07/722  O7/15-01/22

30 07/22-07/29 O1/22-07/ 89

n 07/29-08/0% 07/29-08/05%

b ¥ 08/05-08/12 0O8/0%-08,12

3 08/12-08/1%  OB/12-08/19

34 08/19-08/26 O8/19-08/26

3 08/26-09/03  08/26-09/03

3¢ 09/03-09/090  09/03-0w/09

14 99/09-09/17  0R/09-09/17

38 09/17-09/25  09/17-09/23

3 09/23-10701 0972310701

&0 1770190707 10700 -10/07

& 10707-907% 10/707-10/%4

“2 10/16:10/72Y YW/ 10/21

43 W /721-10728 10/21-10/28

[ 10/28-11/06  10/28-11/04

45 1170619711 11706-11/710

Lé 1111218 191011718

&7 111811725 1W1RA1 S

“t 1,85-12792  1W/25-12/02

“9 12,02-12/08  12/02-12/09

SC 12709-12/16  12/709-12/16

51 V270612728 N6 \/23

52 12/7°%-12/30  1783-12/%0




FIGURE D-1
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED FROM LGS LOCATIONS 1151 AND 1152, 1391
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FIGURE D-2
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED FROM LGS LOCATIONS 14S1 AND 1452, 1991
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DETERMINA(TION OF GROSS BETA ACTIVITY IN WATER SAMPLES
(T TAL SUSPERDED AND DISSOLVED FRACTIONS)

Teledyne lsotopes

This describes the process used (o measure the radioactivity of water samples
without identifying the radicecilive species present. No chemical .. aration
techniques are involved.

For surface and drinking water samples, one )iter of the sample is filtered
under vacuum through a 0.45 micron Millipore filter. This filter represents
the insoluble portion of the sample. The filter is dried and mounted on a
planchet. The filter which represents the soluble portion of the sample {s
e:aporated on a hot plate, and the residue is transferred and dried on another
planchet.

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

Calculation of Sample Activity and 2 Siqma frror:
N _ . .E
Result t b . ¢ t

e/ T T2y wmm ' TZz2 (vaB

Net Activity Counting Error
where:

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

volume in liters

efficiency of the counter
multiple of counting error

NMEC oODer 2
~N
~

g 8 "R " ¥ 08

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






DETERMINATION OF TRITIUM IN WATER BY ELECTROLYTIC
ENRICHMENT AND LIQUID SCINTILLATION COUNTING

Teledyne lsotopes

A 60 ml aliquot is distilled and collected in an Erlenmeyer flask,
Approximately 55 g of the distillate is transferred into an electrolytic
enrichment cell. One ml of 30% sodium hydroxide solution is added to the
cell. The sample is electrolyzed in a 10° C cooling water bath until the
volume is 3-4 ml. (U, is bubbled through the solution to neutralize the
sodium hydroxide. The sample is tronsferred to a collecting bottle at 80" C
and weighed. It is then transferred into a 1iguid scintillation vial and 20
ml of cocktail is added. The sample is counted for 100 minutes in a liquid
scintillation counter.

Determination of the Enrichment Factor:

(final volume) (observed dpm/ml)

EnrichmentFactor = e
(1nitial volume) (standard apm/ml)

Aliquots of a tritium standard solution have been eniiched to different final
volumes to provide a graph of the enrichment factor versus the final volume.

Calculation of Sample Activity and 2 Sigma Error:

.}!-p 2-5.0.&
Result t & ¢! t
(pC1/1) 2.22(v) (EF) (E) 2.22(v) (EF) (B)
Net Activity Counting Error
where:
N = total counts from sample (counts)
t « counting time for sample (min)
] = background rate of counter (cpm)
2.22 = dpm/pCi
v = {initial volume (in liters) before enrichment
EF = enrichment factor = 039 x VF + .603
where VF = Final Volume
3 = efficiency of the counter tritium
2 « multiples of counting error

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






DETERMINATION OF GROSS BETA ACTIVITY IN AIR PARTICULATE SAMPLES

Public service flectric & Cas

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

Calculation of Sample Activity and 1.56 Sigma Error:
f& . ﬁE 1.96 .Eé + .Eé
Result T T, . 7e 75
(pCi/m*) 2.22.v (E) (.02832) 2.22(v) (E) (.02822)

where:
C -
T .
Cb -
T_ -
3 -
v -
02832 =
2.2: -
1.6 =

The MDL is defined as that value equal to the 1.96 sigma counting error of the

Net Activity Counting Error

total gross sample counts (counts)

sample count time (min)

total background count (counts)

background count time (min)

counting efficiency based on Sr-90

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

conversion to cubic meters

dpm/pCi

multiple of the counting error

result. Less than MDL is reported as the result when this value is greater
than the net activity.






DETERMINATION OF 1-131 IN MILK AND WATER SAMPLES

Public Servize Electric & Gas

Stab’e fodine carrier is equilibrated in a 4-1iter volume of raw wmilk before
two separate 50 m]l batches of anion exchange resin are introduced to extract
fodine. Aftier each batch has been stirred in the milk for an appropriste
fimg, both are then transferred to an aluminum ssmple can where the resing are
rinsed with demineralized water several times and any leftover rinse water
remcved with an aspirator stick. The can is hermetically sealed and then
counted on a gamma detector.

Calculation of the Sample Activity and 1.96 Sigma Error:

(E!-.S‘.’) (1.0%) 1.96 _C.Zo.uc:.‘Z (1.05)

Result _ T, 7, e A -
(PCI/1)  (2.22) (V) (E) (y) (exp™™8%) ~ (2.22) (V) (&) (y) (exp-'at)

Net Activity Counting Error
where:

total gross sample counts 'counts)

sample count time (min)

total background count time (counts)

background count time (min)

counting efficiency for [-131

aliquot analyzed (liters)

fodine yield

is the radioactive decay constant for 1-131 (0.693/8.05)
is the elapsed time between sample collection (or end of the
sample collection) to the midcount time

Correction factor for pretein-bound iodine

dpm/pCi

multiple of counting error

b g €M Y-
T oo =

L
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The MDL is defined as that value equal to the 1.96 sigma counting error of the
result. Less than MDL is reported as the result when this value is greater
than the net activity.
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B )y « background counts in the region of interest, calculated by
fitting a straight line across the region connecting the two

adjacent region,

multiple of counting error

dpa/pCi

volume or mass of sample analyied

counting interval of sample, minutes

efficiency of counter at the energy region of interest

branching intensity of tne nuclide at the gamma emiss ion energy

under consideration

Aiiy = 15 the radioactive decay constant for nuclide , (0.693/nuclide
half 1ife)

at = 15 the elapsed time between sample collection (or end of the
sample collection) to the midcount time

o
~
B 2 2 80

MMer << fON

1
e

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






B = background counts in the region of interest, calculated by
fitting a straight line across the region connecting the two
adjacent region.

1.9 « nmuitiple of counting error

2.22 = dpm/pti

Y « . Yume or mass of sample analyzed

t = ¢tounting interval of sample, minutes

£ « efficiency of counter at the energy region of interest

8&(” » pranching intensity of the nuclide at the gamma emission energy
under consideration (no. of photons per disintegration)

P = {s the radiocactive decay constant for nucl!de(“ (0.693/nuc)ide
half life)

at = is the elapseJ time between sample collection (or end of the

sample collection) to the midcount time

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






The average of control velues is then calculated from all four areas of all
controls by the formula:

N

Z cdose
T = i D—
aveontrel Y
where:
N « total number of control dosimeters

C The average and standard deviation of the area readings for each
dosimeter are calculated by standard mathods.

D. Using the criteria that if one standard deviation is greater than 10% of
the average of the four readings and that if the value of one area is
outside the range of 3 standard deviations of the average ¢ ° the other
three areas, then that area will be eliminated and the resuits will be
based on the remaining areas.
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F-1

SEPA
INTER-LABURATORY COMPARISONS - 1991
TELEDYNE ISOTOPES

Collection Sequence Teledyme ®ormel i red Devigtion ALl Perticipants
Date #o. Redie ! ide EPA Besultalsa) izotopes Resui taib) Grand Avg. EKnown Woany ¢ 2 2.9
10/04 /91 282 Water Co-60 29.0 2 B8.65 30.33 ¢ 6.24 0.18 0.45 29.83 » 6.00

Leb Perf. 65 73.0 2 12.12 T2.67 2 21.27 -0.47 -0.08 76.57 » 13.28
Ru-106 199.0 = 3454 197.67 ¢ 22.53 0.3 -9.12 196.21 ¢ 1.8
Ba-133 98.0 ¢ 17.32 ST.06 » 26.16 0.35 Q.17 95.56 = 14.88
Ce-134 0.0 = £.66 10.33 ¢ 1.7 0.1 0.2 9.95 = 3.64
Ce-137 1.0 s 8.66 11.33 ¢ 1.7 0.16 0.46 10.86 = 3.62
107,18/ 583 Hater H-3 2454.0 2 611.4) 2333.33 ¢ 173.22 0.98 -8.59 2531.%1 » &77.04
w2/ S86 Water Gross Alphs 82.00 ¢ 356.37 55.00 ¢ 13.08 “f) -1.78 -2.23 60 64 2 32.10
Lab Pery. Gross Beta 65.0 ¢ 17.32 56.00 ¢ 3.9 0.68 -1.56 S0.78 ¢ t2.64
Sr-8¢ 10" e R.66 10.67 2 9.24 0.30 0.23 1884 ¢ 10.24
Sr-90 0.0 ¢ 6.66 .33 2 .74 -0.26 -0.23 N 44 2 4.0
Co-60 20.0 2 L 19.67 ¢ 1.7 -0.19 -0.12 20.22 ¢+ 4.26
Cs-13%4 10.0 = 866 w. * 9.2¢ 0.26 -0.12 749 2 Z.88
Ca-13%7 1.0 2 B.&6 13.67 2 1.74 n.462 0.92 5.9 ¢ 3.1¢
footnotes:

(s) EPA Results - Expected laboratory precision (3 sigme). Units sre pCi/l for water and milk except K which s in mg/l.

{b) Te'scyme Results - Aversge ¢ 5 sigme. Units are pCi/! for water and milk except K which is in mg/l. Units ere total pCi for a'r perticulate filters,

(<) The semple presents a different counting gecmetry. The EPA deposits sctivity in a 3/&4 inch dismeter circle, on o plestic disk spprovimetely 3/32 inch thick. 2
specinl calibretion for EPA fiiters wiil be performed. The iaboratory hes cbteained blank filters from the iLas Vegas facility, and will simulate their deposits.

{d) The ceuse for the devistion ie believed to be erroreously high strontium yields, probsbly caused by incomplete geparslion of csicius. The lsboratory has
investigated cerrier concentrations rnd pipeting techniques end have found them to be correct. Further sspects of snelysts’ technicues are being tested. The
laboretory has received a new strontium extraction material developed at Argonne Netionsl Lsboratory. Experiments with this method to schieve better separation
of calcium were compieted and procedure PRO-032-105 wes implemented on 271/92.

te) There is no spparent cause for the low K results. Two other isotopes spiked in the sample were in good agreement with EPA vslues. Unit conversions were
reviewed and found to be correctly applied. Possible beckground ervors in geomet.y were investigated end foud to have an insignificant effect.

if) probab! s feiiure to transfer sll sample residue tu the counting planchet. Ansiysts sre being tested using in-house snd other EPA spikes.
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' TABLE F-2
USEPA
ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM
' * ek
DATE PSEAG EPA
MM-YY  ENV SAMILE CODE  MEDIUM  ANALYSIS Mean t s.d. Known
l 01-91  EPA-WAT-AB319 Water  Beta 5810 515
l 02-91  EPA-WAT-6320 Water  Co-60 é5 ¢ 0.9 40 ¢+ 5
In-65 157 ¢ 7.4 149 1 15
Ru-106 227 ¢ 1 186 ¢+ 19
Ba-133 86 ¢ 2.5 75 ¢ 8
Cs-134 13 1.7 815
Cs-137 13 ¢ 0.8 815
' 02-91  cPA-WAT-1321 Water  1-13) 79t 1.9 75 ¢ 8
03-61  EPA-APT-GABS323  APT Beta 121 ¢ 1.8 124 ¢ 6
' Cs-137 39 1+ 0.5 40 ¢ S
04-81  EPA-WAT-P324 Water  Beta 114 ¢ 6.9 115 ¢ 17
Cs-134 25 ¢+ 1.2 24 ¢+ §
l Cs-137 26 ¢ 0.9 25 ¢ §
04-91  EPA-MLK-GS325 Milk Cs-137 51 ¢ 0.9 49 ¢ 5
l X'1) 1660 £ & 1650 + 83
1-131 53+ 05 60 t 6
l 05-91 EPA-WAT-AB327 Water Beta 46 ¢+ 1.7 46 ¢+ 5
06-91  EPA-WAT-G328 Water  Co-80 i2 ¢ 0.5 10¢5
In-65 110 ¢ 3.1 108 ¢ 11
. Ru-106 155 + 5.7 149 ¢ 15
Ba-133 64 ¢ 2.6 62 + 6
Cs-134 17 ¢ 1.7 15 ¢ 5
' Cs-137 1710 1415
| 08-61  EPA-APT-GABS331 APT Beta 93 ¢ 1.2 92 ¢t 10
l Cs-137 26 ¢+ 0.5 30¢5
G8-91  EPA-WAT-1330 Water  1-131 19 ¢ 0.8 20 ¢ 6
l 09-91  EPA-WAT-AB333 Water  Beta 21 ¢+ 1.4 20+ 5
l F-5



TABLE F-2

USEPA
ENVIRONMENTAL RADIOACTIVITY LABORATORY
INTERCOMPARISON STUDY PROGRAM

* **

DATE PAEAG £PA

MM-YY ENV SAMPLE CODE  MEDIUM  ANALYSIS Mean t s.d. Known

09-91 EPA-MLK-GS334 MLK 1-131 11V ¢ 2.6 108 ¢ 11
Cs-137 32¢1.2 30¢ 5
K(1) 1670 ¢ 19 1740 & 87

10-91 EPA-WAT-G335 Water Co-60 30 £ 0.4 295
In-65 74 £ 0.2 713 ¢ 7
Ru-106 215t 1.4 199 ¢ 20
Ba-133 108 £ 1.7 98 ¢ 10
(s-134 11 ¢ 0.2 125
Cs-137 12 £+ 0.7 10 ¢ &

10-81 EPA-WAT-P337 Water Beta 62 ¢t 2.5 65 ¢t 10
Co-60 22 ¢ 0.6 20 £ §
Cs-134 11¢1 10t &
Cs-137 13¢ 1.5 1128

o s. d. - one standard deviation of three individual analytical results

b known value with control limits, indicating whether results are in

agreement or disagreement
Note units are: pCi/1 for water and milk except K which is in mg/1, and

«Ci/filter for air particulate filters.
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APPENDIX G: LGS SURVEYS

A Land Use Census around the Limerick Generating Stati n (LGS) was conducted
by RMC Environmental Services for Philadelphia Electric Company (PECo) to
comply with section 3/4.12.2 of the Plant’s Technical Specifications. The
survey was conducted during the May to September 1991 growing season. The
results of this survey are summarized in Table G-1.

There were no changes required to the LGS REMP as a result of this survey.
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Table G-1 Location of Nearest Residence, Garden and Milk Farm within a
Five Mile Radius of Limerick Generating Station, 1991

(Distance in Miles)

Sector Residence Garden‘" Milk Farm

N 0.6 1.7 4.7

NNE 0.5 1.1

NE 0.6 1.6 |
ENE 0.6 2.7 i
£ 0.5 1.1
[SE 0.6 0.6 J.4

SE 1.0 1.1 4.6

SSE 1.0 1.1 4.5

S 0.8

SSW 1.0 1.0 1.8

SW 0.6 0.9 3.0

WSW 0.8 0.8 1.4
v 0.6 2.3

WNW 0.7 0.7

NW 0.7 1.6 .78

NNW 0.9 1.5 -

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