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P. O. BOX 2300
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April 30, 1993

(215) 327-1200, EXT. 3000
License Nos. NPF-39

DAVID R. HELWIG NPF-85

VICE PRESIDENT

LIMERICK GENERATING STATION

U. 8. Nuclear Regulatory Commission
Attn: Document Contrel Desk
Washingten, DC 20555

Subject: Limerick Generating station Units 1 and 2
1992 Annual Radiological Environmental Operating Report

Gentlemen:

In accordance with the requirements of the Limerick Generating
Station (LGS8) Unit 1 & 2 Technical Specifications (T8) Secticn
6.9.1.7, this letter submits the 1992 Annual Radiological
Environmental Operating Repert No. 9. This report provides the
information delineated in T8 Section 6.9.1.7, including a summary
of the Radiological Environmental Monitoring Program (REMP).

In assessing the data collected for the Radiological
Environmental Monitoring Program we concluded that the operation of
LGS had no adverse impact on the environment. The data collected
indicated trace concentrations of Cesium-137 in the sediment
consistent with levels observed in preoperational years. Goat milk
samples showed small concentrations of Cs~137. The levels cbserved
were attributed to fallout from Chernobyl.

The 1992 Radiclogical Environmental Monitoring Program
confirmed that the LGS environmental effects from radioactive
releases were well below LGS Technical Specification and other
applicable regulatory limits.

If you have any guestions, please do not hesitate to contact
us.
Very truly yours,

Attachment
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ce: T. T. Martin, Administrator, Region I, UENRC
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Summary and Conclusions

This report on the Radiological Environmental Monitoring Program conducted for the
Limerick Generating Station by Philadelphia Electric Company covers the period 1
January 1992 through 31 December 1992. During that time period, 2486 analyses were
performed on 2138 samples.

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

Fish (predator and bottom feeder) and sediment samples were analyzed for concentrations
of gamma emiting 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.

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

vears.

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

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

Envﬁonmmlgmmmdhﬁmmamtsmnudcmﬂﬂymdquu&dyuﬁng
thermoluminescent dosimeters. Levels detected were consistent with those observed in
other vears.

Mamssingwm&ugamaedfmmismpmmdcmnpuingthescmumwiﬂl
proopcmionaldata.itwascvidunmtmeopeuﬁonoflﬁsmdnoadveneimpmon
the environment.
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Introduction

The Limerick Generating Station (LGS), consisting of two 1055 MWe beiling water
reactors owned and operated by Phiiedelphia Electric Company (PECo), is locaied
adjacent to the Schuylkill River in Montgomery County, Pennsylvania. Unit No. 1 went
critical on 22 December 1984. Unit No. 2 went critical on 11 August 1989. The site 15
located in Piedmon: countryside, transversed by numerous valleys containing small
tributaries which feed into the Schuylkill River. On the eastern river bank elevation rises
from approximateiy 110 to 300 feet mean sea level (MSL). On the western river bank
elevation nses approximately SO feet MSL to the western site boundary.

A Radiological Environmentai Monitoring Program (REMP) for LGS was imitiated 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 21 December 1984 and
was summarized in a separate report. This report covers those analyses performed by
Teledyne Isotopes (TI) on samples collected during the period 1 January 1992 through
31 December 1992.

Public Service Electric and Gas Company (PSE&G) conducted a Quality Control (QC)
program for surface and drinking water, air particulates and milk samples.

A. Objectives
The objectives of the Radiological Environmental Monitoriny Program are:

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

2. 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 radiological data of media within those
pathways, and continuously monitoring those media before and during Station
operation 10 assess Station effects (if any) on man and the environment.

In order 1o achieve the stated objectives, the current program includes the following
analyses on samples collected



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

particulates.

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

Concentrations of tritium in surface and drinking (potable) water.
Concentrations of 1-131 in air and milk.

Ambient gamma radiation levels at various site environs.
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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 1992.

Aguatic Environment

The aquatic environment was examined by analyzing samples of surface 7. er,
drinking water, fish, and sediment. Two gallon water samples were collected
monthly from continuous samplers located at three surface water locations (10F2,
13B1, and 24S1) and four drinking water locations (13H2, 15F4, 15F7, and 28F3).
One additional drinking water location (16C2) was sampled by compositing weekly
grab samples into a monthly sample. Control locations were 10F2, 2451, and 28F3.
All containers used were new unused plastic bottles, which were rinsed at least twice
with source water prior to collection. Fish samples comprising the flesh of two
groups, catfish/bullhead (bottom feeder) and sunfish (predator), were collected
semiannually at three locations: 16C5 and 20S1 (indicator) and 29C1 (control).
Sediment samples composed of recently deposited substrate were collected at three
locations semiannually: 16B2 and 16C4 (inlicator) 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 (2B1, 6C1, 9C1, 1083, 1181, 13Cl1, 13H4, 1481, 15D1, 17B1,
20D1, 22G1, 26BI1, 29B1, 31D1, 3452, and 35B1). Control locations were 13H4
and 22G1. Airbomne 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 sampler, glass
fiber and charcoal filters, respectively. The filters were replaced weekly and sent to
the laboratory for analysis. The vacuum samplers were run continuously at
approximately 1 cubic foot per minute.

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



Ambient Radiation

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

A site boundary ring consisting of sixieen locations (3652, 351, 581, 7§81, 1083,
1151, 1481, 1652, 1851, 2181, 2382, 2551, 2683, 2951, 3251 and 3452) near and
within the site penimeter representing fencepost doses (i.e., at locations where the
doses will be potentially greater than maximum annual off-site doses) from LGS
release. A middle ring consisting of twenty-seven locations (2B1, 2E1, 4E1, 6C1,
7E1, 9C1, 10E1, 10F3, 13C1, 13E1, 15D1, 16F1, 17B1, 19D1, 20D1, 20F1, 24D1,
25D1, 26B1, 28D2, 29B1, 29E1, 31D1, 31D2, 34El, 35B1 and 35F1) extending
to approximately 5 miles from the site designed to measure possible exposures 1o
close-in population. And an outer ring consisting of five locations (SH1, 13H4,
18G1, 22G1 and 32G1) extending from approximately 12 to 30 miles from the
site and considered to be unaffected by LGS releases.

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

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

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 radiological and direct radiation data collected prior to LGS becoming
operational was used as a baseline with which this operational data will be compared.

For the purpose of this report, LGS was considered operational at initial criticality.
In addition data will be compared to previous years’ operational data for consistency

. 5.



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

The minimum detectable level (MDL) for Teledyne Isotopes was defined as the 2
sigma counting statistic and for PSE&G the MDL was defined as the 1.96 sigma.
Both definitions represent the range of values into which 95% of repeated counts of
the same aliquot would fall. For the analyses gross beta, tritium, and 1odine-131
(when analyzed by beta counting), the activity was reported pius/minus the two
sigma counting statistic. This includes calculated negative activity. For the analyses
gamma and jodine-131 (when analyzed by gamma spectroscopy), an activity that was
greater than or equal to the MDL 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 analyses performed. For gamma analyses, at least those nuclides required for
each sample media and nuclides which had a positive occurrence were reponted.
Means and standard deviations of these results were calculated. These standard
deviations represent the variability of measured results for different samples rather
than single analysis uncertainty. For these calculations, all results reported as <
MDL were considered to be at the MDL.

Program Exceptions

For 1992 the LGS REMP had a sample recovery rate of better than 99%. The
exceptions to this program are listed below:

1. Air particulate filters were not available from location 2B1 from week #3, from
locations 6C1 and 11S1 from week #5, location 9C1 from week #15, locations
26B1 and 20D] from week #27 due to sample collection errors.
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TABLE B-II: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for

Limerick Generating Station, 1992

Location Location Distance & Collection Method Analysis & Frequency
Description Direction and Frequency Performed--Consuitant
61 Pottstown Landing Field 1.1 miles ENE Same as 2B} Same as 281
2% Reed Rond 2.2 miles E Same as 101 Same as IB1
1ast Keen Road 0.5 miles E Same as 2B1 G. Reta - weekly - T1
Gamma Spec - quarterty comp. - T1
1131 - weekly - T1
1i8t LGS Information Center 0.5 miles ESE Same as 201 Same ue 1083
1s2 LGS Information Center .5 miles ESE Same as 181 . Beta - weekly - PSEG®
GGamma Spec - gtr, comp - PSEG*
1 King Road 2.9 miles SE Same as 201 Same as 1083
1304 21301 Market St 288 miles SE Same as 181 Same as 1053
Philadelphia {oontrof)
1481 Longview Road 0.6 miles SE Sume as 2B1 Same as 1053
1482 Longview Road 0.6 miles SE Same as IB1 Same ae 1182
1501 Spring City Substation 1.2 miles SE Same as 2B Same as 2B1
i Linfieid Sabstation 1.6 miles S Same as 201 Same as 101
003 Ellis Wood Rosd A1 noiss SSW Same as 2B1 Same as 281
26t Manor Suhstation 17.6 miles SW Same as 281 Same as 281

{control)
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TABLE B-1I: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for
Limerick Generating Station, 1992

Location Location Distance & Collection Method Analysis & Freguency
Description Direction and Frequency Performed--Consultant
60t Old Schuvikill Rosd 1.7 miles W Same as 251 Same as 281
ba 1] Vost Roud 1.8 miles NW Same as 201 Rame ac 201
am Lincoln Substation 1.0 miles NW Same as 101 Same as 1083
M2 Met. Tower #1 0.6 miles NNW Sume as 281 Same as I1B1
2SR Pleacant view Road 1.9 milee NNW Same as 2B1 Same ps 1681
L Cow’s Milk
36E1 Control 4.7 miles N Two gallons processed mifk purchased 1131 - quarterly - T1
quarterly at farm Jdairy store
L8} Controt 114 miles E Twao gallon grab sample collected from bulk Same as ¥E1
tank #t farm guarterly
18CY 1.9 miles 8§ Same as 9061 Same as ME1
1981 1.2 miles SSW Bi-weekly during grazing season (April 1121 - biweekly - T1
through November; monthly atherwise Gammn Spec - hiweekly - T1
1131 . quarterly - PSEG*
Gumma Spec - quarterly - PSEG*
et 1.7 miles SW Same as 1903 Same as 1981
pol | 2.0 miles SW Same ac 961 Same ne WE1
bhig ] Control 9.8 miles SW Same as 1901 Same as 1981



TABLE B-1I: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for
Limerick Generating Station, 1992

Location Location Distance & Collection Method Analysis & Frequency

Description Direction and Frequency Performed--Consultant
2581 1.3 miles WSW Same ne 1901 1131 . biweekly - T1

samma Spec - biweekly . T1
G, Goat's Milk
1Ry 1.1 mile ESE Two gallon grab sample purchased at gomt LA3E . biweekly - T1
farm, hiweekls during grazing season (April Gamma Spec - biweekly - T1
throngh Novemher); monthly otherwise

H. Environmental Dosimetry - TLD
2682 Fvergreen & Sapatogs 0.6 miles N Collection method and frequency is described TLD - monthly - T1

Read in placement procedure Section 11, A TLD - quarterly - T1
il Sanatoge Substation 1.5 miles NNE Same as 682 Same as 682
EL Laughing Waters GSC 5.1 miles NNE Same ne 3652 Same s 3652
81 Sanatogs Road 0.6 miles NNE Sume as ¥652 Same as %652
4E1 Neiffer Road 4.6 miles NE Same as 3682 Same as 3682
51 Possnm Hollow Road 0.4 miles NE Same as 3682 Same ac 3652
SHi Rirch Substation 258 miles NE Same as 3682 Same as NI
(I8 ] Pottstown Landing Field 1.1 miles ENE Same as W82 Same as W82
s LGS Training Center 0.5 miles ENE Same as W82 Same as 682
7 Pheacant Road 4.2 miles ENE Same as 3682 Same as 682
ot Reed Rond 2.2 miles E Same ac 3652 Same as W82

B-6



TABLE B-II: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for

Limerick Generating Station, 1992

Location Location Distance & Collection Method Analysis & Frequency
Description Direction and Frequency Performed--Consultant
1081 Keen Road 0.5 miles E Smme ne 3652 Same as 3652
E1 Royersford Road 19 miles E Same ae 3687 Same as M52
103 Trappe Subctation £ miles ESE Sume as 652 Same ns 3652
s LGS Information Center 8.2 miles ESE Same as WS2 Same as W82
el King Road 1.9 miles SE Same as W82 Same as 1652
1% Vaughn Subetation 4.3 miles SE Same as 3687 Same as W81
114 2301 Market Sireet 28 mites SE Same as W82 Same ne ¥652
Philadel phia, (control)
1481 Longriew Hond 0.6 miles SE Same ns W82 Same as 3682
1501 Spring City Substation 1.2 miles SE Same se 682 Same us 3682
1682 Longview Road 0.6 miles SSE Same as W32 Same as 82
16F1 Pikeland Substation 4.9 miles SSE Same ns 3651 Same s 452
1R Linfield Substution 1.6 miles § Same ns W52 Same as W82
1881 Rail Line slong Longview 0.3 miles § Same ne W87 Same as 3652
Rond
161 Planehrook Substation 129 miles § Sume as W82 Same as 682
1901 Snowden Substation 15 mites § Same as 3652 Same as 3652
2001 FMlis Woods Rond 11 miles SSW Same ns 3652 Same as 3652



TABLE B-II: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for
Limerick Generating Station, 1992

Location Location Distance & Collection Method Analysis & Frequency
Description Direction and Frequency Performed--Consultant
20F1 Sheeder Suhstation 2.2 miles SSW Same as WS2 Same as W82
18t Impound Rasin 0.5 miles SSW Same as WS2 Same as V682
126 Manor Subetation 17.6 miles SW Same ss 682 Same as WS)
2387 Transmission Tower 0.5 miles WSW Sume as 682 Same ns 82
2401 Porters Mill Substation 19 mifes SW Same ar W82 Same st W82
2581 Sector Site Boundary 0.5 miles SW Same as 682 Same at W82
=m Hoffecker & Keim Streets 4.0 miles WEW Same as 3651 Same at WS2
pLARS Met. Tower #1 a4 miles W Kame as 682 Same as W82
2601 Ol Schuytkitl Road 1.7 miles W Same as 3682 Sume as 3682
m®N2 W. Cedarville Rond AR miles W Same ac 3682 Same as WS2
2051 Sector Site Boundary 0.5 miles WNW Same as %82 Same as 1682
981 Yost Road LR miles NW Same ns W6N2 Same as M52
2981 Prince Street 49 miles WNW Same as 3682 Same as W82
mm Liecoln Suhctation 10 miles NW Same as 3S2 Same as 682
mm Poplar Suhstation A9 miles NW Same as 3682 Same ac 3652
1281 Sectar Site Roundary 9.6 miles NW Same as 3682 Same ac 3652
na Friendenchurg Substaiion 156 miles NW Same as 3652 Same as W81



TABLE B-11: Sample Collection and Analysis Program for the Radiological Environmental Monitoring Program for

Limerick Generating Station, 1992

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

3482 Met. Tower #§ 0.6 miles NNW Same ns W82 Same ns 3687

MEL Varnell Road 4.6 miles NNW Same at 352 Same as W82

m=n Pleasantville Road 1.9 miles NNW Same as 1652 Same ns W81

A5FL Ringing Rock Substation 4.2 miles N Same ss MS2 Same ne 3652

* QU Laboratory



FIGURE B-1

ENVIRONMENTAL SAMPLING LOCATIONS ON-SITE OR NEAR
THE LIMERICK GENERATING STATION, 1992
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FIGURE B-2

AIRBORNE AND TLD ENVIRONMENTAL SAMPLING LOCATIONS
AT INTERMEDIATE DISTANCES FROM LIMERICK GENERATING

STATION, 1992
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FIGURE B-3
AQUATIC AND TERRESTRIAL ENVIRONMENTAL SAMPLING
LOCATIONS AT INTERMEDIATE DISTANCES FROM LIMERICK
GENERATING STATION, 1992
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FIGURE B-4
ENVIRONMENTAL SAMPLING LOCATIONS AT REMOTE
DISTANCES FROM LIMERICK GENERATING STATION, 1982
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APPENDIX C:

TABLES

Table C-1.1

Table C-1.2

Table C-1.3

Table C-1.4

Table C-11.1

Table C-11.2

Table C-11.3

Table C-11.4

Table C-1I1.1

Table C-1V.1

Table C-V.1

DATA TABLES AND FIGURES - PRIMARY LABORATORY

Concentrations of Gross Beta Insoluble in Surface Water Samples
Collected in the Vicinity of Limerick Generating Station, 1992.

Concentrations of Gross Beta Soluble in Surface Water Samples
Collected in the Vicinity of Limerick Generating Station, 1992.

Concentrations of Tritium in Surface Water Samples Collected in
the Vicinity of Limerick Generating Station, 1992.

Concentrations of Gamma Emitters in Surface Water Samples
Collected in the Vicinity of Limerick Generating Station, 1992.

Concentrations of Gross Beta Insoluble in Drinking Water
Samples Collected in the Vicinity of Limerick Generating Station,
1992.

Concentrations of Gross Beta Soluble in Drinking Water Samples
Collected in the Vicinity of Limerick Generating Station, 1992

Concentrations of Tritium in Drinking Water Samples Collected
in the Vicinity of Limerick Generating Station, 1992.

Concentrations of Gamma Emitters in Drinking Water Samples
Collected in the Vicinity of Limerick Generating Station, 1992.

Concentrations of Gamma Emitters in Fish Samples Collected in
the Vicinity of Limerick Generating Station, 1992.

Concentrations of Gamma Emitters in Sediment Samples
Collected in the Vicinity of Limerick Generating Station, 1992

Concentrations of Gross Beta in Air Particulate Sampies Collected
in the Vicinity of Limerick Generating Station, 1992.



Table C-V2

Table C-V1.1

Table C-VIIL1

Table C-VII.2

Table C-VIIL]
Table C-VIil.2

Table C-VIIL3

Table C-VIIL4

Table C-IX.1

FIGURES
Figure C-1

Figure C-2

Figure C-3

Figure C-4

Figure C-5

Concentrations of Gamma Emitters in Air Particulate Samples
Collected in the Vicinity of Limerick Generating Station, 1992
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TABLE C-1.1 CONCENTRATIONS OF GROSS BETA INSOLUBLE IN SURPACE WATER SAMPLES
COLLECTED IN THE VICIRITY OF LIMERICK GENERATING STATION, 1992

RESULTS IN UNITE OF PCI/LITER = 2 SIGMA

COLLBCTION 10F2 1381 4481
FERIOD

JAR 82 0.3 s 0.5 0.1 » 0.4 0.8 s 0.5
PER %2 0.7 s 0.5 0.3 =z 0.5 0.4 = 0.5
HAR §3 0.3 s 0.5 0.4 s 0.5 .0 s 0.5
APR 92 0.4 s 0.5 0.6 s 0.5 0.1 s 0.4
MAY §2 =0.1 z 0.4 0.4 = 0.4 0.0 =2 0.4
JoR %2 0.3 s 0.8 1.6 s 0.6 0.1 x 0.4
JUL 82 0.4 s 0.5 0.3 s 0.5 c.2 s 0.5
ADG 2 0.6 2 0.5 1.3 2 0.6 0.8 s 0.5
SEP 82 0.3 z 0.5 0.4 =2 0.5 0.0 = 0.5
ocT 832 -0.1 2 0.5 0.5 =2 0.5 0.3 = 0.5
NOV 82 1.2 z 0.8 1.5 s 0.6 0.4 =2 0.5
DRC %2 1.5 = 0.7 0.6 =2 0.5 0.0 = 0.4

MEAN 0.5 2 0.9 0.¢ = 1.0 0.2 z 0.5

TASLE C-1.2 CONCENTRATIONS OF GROSS BETA SOLUBLE IN SURFACE WATER SAMPLES
COLLECTED IN THE VICINITY CF LIMERICY. GENERATING STATION, 1982

RESULTS IN UNITE OF PCI/LITER = 2 SIGMA

COLLECTIONR 10P2 ism 451
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JAN 92 & z 1 4 z 1 ‘ 2 3
FEE 32 13 s 1 3 s 1 s 2 1
MAR 82 1] ® i 3 sz 3 ‘ z 1
APR &2 2 s 1 - s 1 3.0 s 1.0
MAY §2 i 2 3 4 1 3.0 s 1.0
JUN 82 & s 3 € z 3 3.¢ s 1.0
JUL 92 $ s 1 L3 z 1 S s 1
AUG 92 5 s 1 6 s 32 € z 1
SEP $2 6 2 1 7 s 1 5 s 1
orT 2 ] 1 - 2 1 N s 1
NOV 82 11 s 1 3 = 1 2.7 s 0.9
DEC 92 ki z 1 1 s 1 4 1
KEAN © s 3 5 s 2 é.3 s 2.0

TABLE C-1.3 CONCENTRATIONS OF TRITIUM BY LIQUID SCINTILLATION IN SURPACE WATER SANPLER
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1892

RESVIAS IN URITE OF PCI/LITER = 2 SIGMA

COLLECTION o0r2 1383 2481
PERIOD

JAN-MAR $2 60 & 30 70 + a0 60 z 30

APR-JUR §2 60 s 2 £

JUL-BEP 92 150 s 60 i1¢ = S0 L 14 s S0

OCT-DEC §2 4 s * 3
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CONCENTRATIONS OF GAMMA EMITTERS IN SURPACE WATER SAMPLES COLLECTED IN THE VICINITY OF LIMERICE GENERATING STATION, 1593
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CONCENTEATIONS OF GAMMA EMITTERE IN DRINKING WATER SAMPLRES COLLRECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1992
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TABLE C-1IV.1
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TABLE C-V.1 CONCENTRATIORE OF GROSS BETA IN AIR PARTICULATE SAMPLES
COLLECTED IN TEE VICINITY OF LINERICK GENERATING STATION, 1892

RESULTS IN UNITE OF B-3 PCI/CU. METER =2 2 BIGMA
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cs 21 2 3 (1) 25 s 3 4 s 3
06 i1 2 3 i2 s 3 i1 z 3 16 £ 3
07 16 z 3 is z 3 16 z 3 ie 2 3
08 14 s 3 5 z 3 13 z 3 16 z 3
0 14 z 3 13 s 3 i1 3 12 s 3
10 i2 z 3 12 2 3 13 2 3 i3 z 3
11 13 z 3 i8 s 3 16 z 3 17 z 3
12 i6 z 3 17 z 3 i3 z 3 18 z 3
13 i3 + 3 is z 3 16 s 3 12 2 3
14 13 : 3 12 2 3 10 2 3 15 = 3
15 i3 2 3 s 2 3 16 z 3 15 s 3
16 11 & 3 i0 z 3 10 2 3 10 2 3
1 9 s 2 10 : 2 & + 2 10 s 3
18 15 s 3 15 2 3 14 z 3 15 s 3
19 5 s 3 s z 3 5 z 3 5 z 3
20 & z 3 s s 3 L] z 3 8 z 3
21 17 z 3 16 z 3 19 z 3 1 s 3
22 11 z 3 ¢ z 3 16 2 3 13 z 3
23 11 s 2 10 : 2 13 2 2 12 z 2
24 11 z 3 10 : & 12 s 4 i = 4
a5 s 2 3 10 2 3 3 z 3 11 & 3
26 is z 3 is 2 3 15 s 3 14 z 3
27 1€ e 3 16 2 3 15 2 3 17 s 3
28 19 z 4 1% x4 15 2 3 i 3
29 19 s 3 19 z 3 25 &3 21 3
30 13 e 3 14 z 3 i2 z 3 11 2 3
31 k3 z 4 13 z 3 14 2 3 16 s 3
32 i3 z 3 ié 2 3 16 2 3 is s 3
33 13 z 4 L) z 4 & z 4 12 z 4
T p &3 2 3 13 z 3 15 s 3 14 s 3
35 33 : & 23 : & 28 + 4 25 + 4
36 23 z 4 20 : & 19 2 3 20 : 10
37 17 * 4 is P 311 + 4 16 z 4
38 26 + 4 19 2 3 21 z 3 21 : 3
3% € s 2 6 z 3 5 z 3 $ z 3
40 ie s 3 20 2 3 16 z 3 15 2 3
41 i2 3 12 2 3 14 z 3 4 s 3
42 21 2 3 25 : 4 a0 2 3 22 s 3
43 30 1 4 i8 z 3 20 2 3 2z 2 3
‘4 20 3 18 z 3 16 s 3 21 s 3
45 7 s 3 7 3 L] s 3 B s 3
46 11 F 1¢ * 3 11 3 15 z 3
47 14 z 3 i3 £ 3 3s z & is5 z 3
4K 10 + 3 10 + 3 & s 3 18 x 3
49 16 s 4 18 + 4 i8 + 4 15 3
0 10 + 3 13 z 3 E s 3 10 2 3
51 15 s & is z 3 16 z 3 17 z 3
52 26 2 3 23 s 3 26 3 28 E
MERR 15 ¢ 13 15 9 15 = 12 15 2 9

(1) SEE PROGRAM EXCEPTIONS SECTION POR EXPLANATION






CONCENTRATIONS OF GROSS BETA IRN AIR PARTICULATE SAMPLES

COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATIOR, 1982

RESULTE IN UNITE OF -3 PCI/CU. NETER = 2 SIGMA
GROUP 11 - INTERMEDIATE DISTANCE LOCATIONS

01 i0 2 3 11 z 3 i z 3 i3 s+ 3 12 2 3
02 is 2 3 22 * 4 i4 2 3 19 z 3 20 t 3
03 b 1 s 3 13 z 3 i3 s 3 {1) 14 s 3
04 is z 3 15 s 3 15 s 3 17 s 3 1% s 3
(33 s 2 3 21 2 3 i : 3 a3 2 3 23 2 3
06 i z 3 12 z 3 8 2 3 12 s 3 13 z 3
07 b B § 2 4 15 z 3 19 z 3 20 z 3 ié z 3
08 13 3 13 z 3 13 s 3 11 s 3 14 sz 3
08 12 : 3 pY z 3 10 z 3 11 s 3 13 + 3
10 i1 2 3 12 2 3 12 z 3 12 2z 3 11 2 3
i1 16 £ 3 17 2 3 14 2 3 14 s 3 15 s 3
iz 11 z 3 16 2 3 14 2 3 i4 2 3 16 23
i3 14 2 3 14 z 3 15 2 3 15 t 3 14 z 3
i i + 3 i3 z 3 13 z 3 11 3 13 z 3
is 10 2 3 11 z 3 13 2 3 18 s 3 14 s 3
16 7 s 3 9 z 3 8 z 3 i1 " 7 s 3
17 1o z 3 7 z 2 i1 z 3 s z 2 11 z 3
is 18 z 3 ié 2 3 i3 + 3 ¢ z 3 14 3
is & 2 3 € 2 3 6 z 3 € z 3 é z 3
20 3 z 3 B 2 3 9 z 3 & z 3 i1 2 3
21 18 2 3 15 z 3 ¢ & 3 17 s 3 17 + 3
23 7 2 3 $ z 3 $ 2 3 g z 3 iz 3
as 10 : 2 11 2 2 12 z 2 $ : 2 i1 2 32
F{ 12 £ 3 4 z 4 11 s 3 13 2 4 11 z 3
25 10 3 B z 3 8 s 3 9 2 3 i1 s 3
26 15 s 3 16 z 3 16 16 2 3 16 = 3
27 1) (1) i6 s 3 15 z 3 14 t 3
28 17 z 3 14 2z 3 17 s 3 18 z 4 i8 s 3
2% 21 z 3 22 2 3 21 z 3 22 3 18 z 3
30 14 + 3 i3 s 3 iz z 3 is s 3 15 e )
31 14 s 3 14 s 3 16 g 3 16 3 15 : 3
32 16 t 3 13 2 3 15 z 3 16 = 3 i1 2 3
33 14 x 4 i3 s 4 13 + 4 9 s 4 23 2 4
ErS id z 3 11 z 3 is5 = 3 14 z 3 17 2 3
35 26 s 4 i z 4 22 : 4 as + 4 s s 4
38 ik 2 3 4 z 3 16 z 3 17 2 3 18 2 3
37 16 + 4 16 z 4 13 t 4 13 x4 12 2 4
38 23 s 3 i8 s 3 F + 3 20 + 3 21 2 3
3% 7 z 3 $ z 3 5 s 3 ] : 3 7 2 3
é0 i5 2 3 15 s 3 i8 2 3 17 s 3 19 2 3
41 i2 z 3 14 z 3 i3 2 3 p& s 3 15 2 3
42 20 s 3 i s 3 a3 : 4 16 z 3 21 2 3
a2 15 23 17 2 3 16 2 3 16 s 3 17 3
i 20 : 3 18 2 3 20 z 3 ie 2 3 19 s 3
45 7 s 3 B z 3 s 2 3 -] 2 3 [3 s 3
45 11 s 3 10 3 12 2 3 13 z 3 14 s 3
47 12 2 3 13 z 3 14 2 3 17 s 3 16 3
48 12 x 3 11 2 3 i1 3 1é 9 12 z 3
48 14 3 15 z 3 15 2 3 15 z 3 1% x 4
590 i3 + 4 iz z 3 i1 s 3 13 s 3 10 '3
51 18 s 3 13 2 3 16 z 3 1s 2 3 17 z 3
82 27 z 4 24 z 3 26 2 3 24 s 3 97 z 3
MEAR id 2 131 4 2 B i4 2 8 14 t 9 s S

(1) SEE PROGRAM EXTEPTIONS SECTION FOR EXPLANATION




TABLE C-V.1

CONCENTRATIORS OF GROSS BETA IN AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATIOR,

RESULTS IN UNITS OF E-3 PCI/CU. METER : 2 EIGMA
GROUP III - CONTROL LOCATIONS

WEER 1384 2261

01 15 z 3 11 s 3
02 23 2 3 i s 3
03 21 3 14 s 3
04 21 s 3 15 z 3
13 24 2 4 21 2 3
3 13 z 3 10 s 3
07 i8 £ 3 16 z 3
o8 16 2 3 12 z 3
08 14 s 3 1 s 3
10 ié * 3 12 z 2
11 19 2 3 i z 3
12 16 z 3 13 2 3
i3 16 t 3 13 s 3
4 i1 2 3 1 z 3
1% 20 z 3 11 + 3
16 12 2 3 10 s 3
17 13 z 3 8 z 2
18 is : 3 13 + 3
1% 9 z 2 4 2 3
20 14 s 3 6 -« 1
21 17 + 3 17

22 12 s 3 10 2 3
23 i1 t 3 11 2 2
28 15 + 3 13 z 4
25 i2 s 3 10 s 3
26 21 z 3 15 3
27 19 z 3 15 z 3
as 20 z 3 19 + 4
29 i8 s 3 22 s 3
30 24 s 7 ié z 3
31 17 2 3 16 z 3
iz 22 3 i3 z 3
33 16 z 3 ] 2 4
£y 4 s 3 16 s 3
35 24 2 3 28 s 4
36 i8 s 3 20 + 4
37 i6 z 3 12 z &
k] 21 s 3 i6 + 3
38 10 s 2 [ s 3
40 a2t z 3 14 z 3
&1 20 2 3 12 z 3
&2 26 2 3 17 s 3
42 17 s 3 17 2 3
6 17 2 3 i8 z 3
45 [3 : 3 -] z 3
13 18 23 1s z 3
&7 17 z 3 ® z 3
48 13 : 3 11 2 3
48 20 s 3 14 2 &
50 12 z 2 11 s 3
51 17 3 16 t 3
£2 4 z 3 26 + 4

MERN 17 z § 14 + 10

C-11

19%2



C8~-134 C8-137

E-40

BE-7

e hEE PEPERREREAE SEERHNSRMERENE EashleEelseRE SEadbdereecas haeaseRResEe

COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1§92

CONCENTRATIONS OF GAMMA EMITTERS IN AIR PARTICULATE SAMPLES
RESULTS IN UNITS OF E-3 PCI/CU. METER = 2 SIGMA

«TATION COLLECTION
PERIOD

TABLE C-V.2
CODE

MM
. * - .
oo
Yywyw¥y

12/30-03/30 50
03/730-06/2% 77
06/29-09/28 €3
09/28-12/29% 51

1083

< 0.2
0.2

0.2
.2

31

22

2 25
z 20

60
58

12/30-03730 48
03/30-06/29 &9
06/29-09/28 63
09/28-12/29 51

1181

OF 04 N
I
oo
vVYywvy

LR LN )
R

coQe
Vv V¥YyVy

e we
N HN

o e e

12/30-03/30 60
03/30-06/29 61
06/29-09/28 55
08/28-12/29% 46

1481

0.2

0.2

i3

56

Mo
. x oo
coco
LR

NNm ™
P
oo
¥ ¥ VY
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06/29-09/28 70
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13C1

0.3 < 0.2

3

18

61

R s B
Scoo
vV¥Y VY

LRV

oo
¥V WYY

12/30-03/30 &0
63/30-06/29 72
06/2%-08/28 78
09/28-12/29 S0

1384

« 0.2

0.2
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CONCENTRATIONS OF I-131 BY GAMMA SPEC IN AIR JODINE SAMPLES
COLLECTED IN TEE VICINITY OF LIMERICK GENERATING STATION, 1§82

TABLE C-VI.1

KESULTE IN UNITE OF E-3 PCI/CU. METER = 2 SIGMA

GROUP 11X GROUP 11X

GROUF 1

-

481 1301 1384

1is1
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oo oo oo o oo o oo o acocoesda coo <
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TABLE C-VII.2

CONCENTRATIONS OF GAMMA ENITTERS IN MILK SAMPLES COLLECTED

IN THE VICIRITY OF LIMERICK OENERATING STATION, 1983

ZssULTS YN URITS OF PCI/LITER _ 3 S10MA

STATION COLLECTION

copx

iom

1s81

1B

DATE
01/14-01/14
0as11-0a/3i1
03/37-03/19
DE/16-04/3%
04/36-064/38
05/13-05/13
05/36-05/26
06/09-06/09
06/33-06/33
07/07-0%7/%7
07/231-07/31
08/04~08/08
08/18-08/38
08/01-0%/01
09/18-08/38
08/29-09/39
10/13-10/33
10/37-10/37
11/10-11/710
11/34-11734
1371%-23/718

01/14-01/34
03/31-02/131
03/17-03/27
04/34-04/36
04/au-06/28
0%/32-08/12
05/36-05/26
DE/09-D6E/ 09
06/33-06/23
07/07-07/07
07/21-07/33
0B/04-00/04
oe/16-08/10
09/01-09/01
09/15-09/18
09/39-05/38%
10/33-10/13
310/27-310/37
11/10-33/7310
311/24-31/34
12/73%-13/3»

01/14-01/34
02/11-02/11
03/17-03/717
04/16-04714
04/38-04/38
05/713-05"12
05/26-05/26
0E/098-CE/ 09
0E/33-06/23
07/07-07707
07/31-07/21
08/04-08/04
08/1€-08/180
09/01-08/01
09/15-09/7218
08/29-08/29
10/13-10/33
10/37-10/27
11/10~31710
11734-11734
13/18-137/1%

(1) SER PROGRAM EXCEPTIONS SECTION POR EXPLANATION

K-40

- -

1400
1400
1700
1600
1600
1400
1700
e
~600
1700
1600
1800
1500
1800
1800
1600
1600
i7e0
1500

1800
1638

1300
1400
1300
1300
1400
1400
iz00
1300
1400
1300
1400
1000
1400
iooeo
1400
1300
1400
1300
1400
1400
1600

137¢

1300
1400
1400
1500
1300
1500
1400
1300
1600
1300
1400
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1zoe
1700
1400
1400
1200
1300
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1600
1400

1361
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e L

L DR L L B B -

e
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“oo
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aoo
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—
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100
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TABLE C-VII.Z

CONCENTEATIONE OF GAMMA ENITTERE IN MILK SAMPLES COLLECTED

IN THE VICIRITY OF LIMERICK GENERATING STATION. 1§82

RESULTS IN UNITS OF PCI/LITER = 2 EIGMA

STATION COLLE "TION
DATE

———

ase

aari

C1/16-01/14
03/131-03711
03/17-03/27
04/14-04/26
Le/28-04/3280
08/13-05/13
05/26-08/26
06/09-06/09
06/33-06/33
07/07-07707
e7/31-07/31
08/04-08/ 04
ce/18-08/1€
08/01-08/02
08/15-08/15
09/39-08/39
10/13-10/13
10/27-10/27
33/10-11/30
11/26-31/34
18/15-33/1%

01/34-02/24
¢arsii-0a/11
03/17-03/17
04/16-04/14
06/38-08/38
05/12-08/12
08/26-05/26
0E/09-06/05
06/33~-06/33
07/07-07/07
07/21-07/31
C8/0e-08/04
0B/18-0B/18
0s/01-08/02
08/15-098/1%
£8/3%-09/29
10/13-10/13
10/37-10/37
11/10-11730
13173€-131/324
12/15-13/18
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TABLE C-VIIYT.) MONTHLY TLD RESULTS POR LIMERICK GRNERATING STATION, 1982
RERULTE IN UNITE OF MILLI -RORNTORN/STD, MO, + 2 B.D.
ETATION MEAN » TAN Ll Mar ATR MAY
copR 2 8.0, (1)

381 8.0 8 1.7 T8 e0.8 8.3e0.6 77207 9704 w8a0.8
ELES 7.0 1.,% $.6% 0.4 71208 7.5 1.0 #0206 7.6¢0.4
m 7.8 1.6 7.3 49013 7.80+0.7 7T.2207 06s:0.4 8.0+ 0.2
LR T8 1.7 T7T.240.1 0.0s0.4 735208 9.&s0.%5 9.22+0.8
an .3 2 1.9 5.8 ¢0.%3 &.%520.6 6.1+07 7.420.23 6.5¢ 0.5
sl $.721.4 T.020.2 9.3 1.2 03209 9.5s0.3 06.08¢0.23
L3 2.9 81,6 €.%5 50.2 5.738.% 0.6:1.1 9.3e0.8 9,44 0.¢
L | 7.9 2 2.0 7T.2#0.2 7.3208 7.6s21.4 #.5¢0.3 0.0+ 0.5
761 0.2+ 2.3 7.5 20,7 #8.820.%5 7T.520.%5 0.93203 89922
™mi T.9 219 17208 T.6a80.8 7.620.7 T.9s0.1 00908
sCl .32 1.8 7.92 0.7 €920.3 T.2:0.3 0.2:048 7.020.8

1083 2.2 41.2 7.3 0.2 0.3208% 7T.02046 0.8303 7.9%¢0.8
10w 7.8 8 1.8 7.3204 8.4203 7.520.3 #8503 0.1¢0.4
1093 7.9 2 1.8 7.220.% ®.020.2 T.020.9 0.5s04 004+ 05S
1181 9.7 1.6 7.0 20.% $.0s04 €.4306 93204 050,
13c1 .12 1.7 S804 €6.5:20.3 S.0e0.% 7.0¢07T 6.2s0.2
13RL T £ 1.% 7.2%£0.3 9.121.0 7.6207 7.920.0 8.0z 0
1304 $.2 233 S.480.3 1.7e0.3 6.1+ 0.4 12) 4.2 2 0.3
148} 7T.38 1.7 $.720.7 7.3:20.8 7.0s0.8 T8 s0.8 7.3 0.6
1801 7.9 2.4 7T.3304 0.220.3 T.8s0d.8 0.3%5:07 8200
1682 7.2 ¢ 1.6 8.3 20,4 712085 6.8 :0.23 69902 T.42»02)
isry .1 21.9 7.3 48,6 0.120.3 02200 07209 7.9s06
1781 Y.6 21,3 7.020.3 7.74048 7.721.3 03203 .60,
FLERS 7.0 2 1.5 $.72131.2 7.220.%5 $.9&1.0 T.7e20.3 T.3ax02

1. MEAN AND TWO TIMRS THE STANDARD DEVIATION OF THR MONTHLY RESULTS.

1. EER PROGRAM EXCREPTIONS SECTION POR EXPLANATION.
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TABLE C-¥III.1 POR LIMRRICE ORNERATING

2.1

s.1
3301 7.9 & 1.9 7.3 2 0.2 2.2+ 0.5 7.6 0.4 2.2+ 0.8 2.6 0.9 7.9 2 0.5 2.6 2 1.2 9.8 2 1.0 712 0.8 7.0 = 0.8 €.7 2 0.9 7.2« 0.2
L] .3+ 3.5 7.2 2 0.9 .5 « 0.2 2.0« 0.2 9.0 & 0.8 9.2 2 0.8 7.6 2 .8 2.9 ¢« 9.5 11.0 & 0.9 7.9 2 0.8 6.5 = 0.3 7.4 0 0.3 7.6 ¢ 0.1
ELL 3% 7.5 ¢ 2.3 6.9 « 0.4 7.0 2 1.2 7.0 2 0.8 9.0 92 0.3 8.3 2 0.8 7.4 & 0.7 .5 ¢« 1.2 9.6« 0.9 7.0 2 0.8 5.7 2 0.3 ¢.¢ 2 0.2 6.6 2 0.4
el 7.¢ & 3.3 7.0 ¢ 0.8 1.9 2 0.4 7.1 & 0.3 9.2 0 0.7 .8 » 0.2 2.8 % 1.1 .3 2 0.8 .78+ 1.7 €.9+ 0.2 .4 = 0.2 6.6 o 0.3 .9 ¢+ 0.8
asr: 2.4 2 2.2 7.4 2 0.2 .22 0.0 7.7 2 0.3 101 = 0.8 9.2 2 0.8 .52 2.9 .2+ 08,3 190.8 2 1.3 7.5 9 0.3 7.2 2 0.3 7.3 2 0.2 T4 s 0.8



MO. 22 8

QUARTERLY TLD RESULTE POR LIMERICK GENERATING STATION, 1892
RESULTS IN UNITS OF MILLI-ROENTGEN/STD.

TABLE C-VIII.2
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1. MEAN AWD TWC TIMES THE STANDARD DEVIATION OF THE QUARTERLY RESOLTS.
2. SEE PROGRAM EXCEPTIONS SECTION FOR EXPLARATYOR.
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TABLE C-VIII.3

TABLE C-VIII.4

1993 NEAR TLD RESULTE PRONM LIMERICK GENERATING STATION

FOR TEE SITE BOUNDARY, MIDDLE., AND OUTER RINGS

ERSULTE IN UNITE OF MILLI-ROENTGER/ETD. MO.
DEVIATIONS OF THE ETATION DATA

OCT-DRC 1892

BITR KIDDLE RING
7.0 8 3.3 7.0 & 3.3
7.9 2 3.7 7.7 & 1.3
7.1 2 3.5 7.3 2 1.4
6.4 2 1.5 8.5 2 1.8
8.0 2 3.7 7.9 =2 1.6
.02 3.0 8.0 2 1.7
6.6 ¢ 1.9 8.6 2 1.3
9.2 2 3.3 #.0 2 3.0
Y.12 =2 1.5 7.3 2 1.6
€.4 2 3.3 6.4 £ 1.4
6.5 2 1.4 6.5 2 1.3
£€.%72 3.4 €.5 2 1.6
6.0 2 1.4 .1 2 1.3
$.8 2 1.3 €.0 2 1.6
6.0 2 1.6 €.9 2 1.6
5.9 = 1.0 $§.9 2 1.2

SUMMARY OF THE 1993

LIMERICKE GENERATING

AMEIENT DOSIMETEY PROGRAM POR

ETATION

RESULTE IR UNITS OF MILLI-ROENTGEN/STD. MO.

ANALYZED MINIMNUM  MAXIMUM
4.3 1.0
6.5 10.6
1.7 i0.3
.3 8.2
4.4 8.3
L 9 3 8.5

(1) THE PRE-OPERATIONAL WEAN WAS CALCULATED
7LD READINGE 1-15-83 TO 13-02-84.

EITE BOUNIARY RIBG STATIORS

MIDDLE RING STATIONE

OUTER RING STATIORS

¥

e

OUTER RING

6.6 2 3.6

€.8 2 6.2

7.0 2 3.3

.52 3.0

7.3 2 4.3

7.3 2 3.9

7.% 2 3.1

7.8 2 4.5

6.8 2 2.6

6.9 =2 3.5

6.3 =2 3.1

6.3 2 3.2

6.0 & 2.2

$.7 = 2.7

€.4 2 3.9

5.€ 2 3.7
FERIOD PVRE-OF

MEAN
£ 2 8.0 2 3 B.D. (2}
7.6 2 3.4 7.6 2 3.6
7.5 2 2.2 7.8 2 3.3
7.1 & 3.3 7-8 2 3.0
6.1 2 1.6
€.2 2 1.6
5.9 = 3.8
FROM

3531, 581, 781,1083,1161,16F1,1682,1861,
3181,3383,3581, 2683, 2961, 3281, 3483, 3681,
3683,

3B1, 2B1, 4B1, 6C1, 7E1, $C1,10E1,.10P3,
31301,1381,3501,16F2, 0781, 16D1, 2001, 3003,
26D1,2501, 3601, 2602, 2981, 29K1, 31D1, 3303,
34F1.3581,35P1.

SH1,1386,1601,236G1,3301.
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TARLE C-IK.3

TJAN-MAR 93
AFPR-JUR $2
JUL-8BF S3
oCT-LBC 82

TAELE C-IX.1

SUMMARY OF COLLBCTION DATES POR EAMPLES COLLECTED 1IN
TRE VICINITY OF LIMERICK GENERATING STATION, 19832

13E

-

13/30-01/37
01/37-03/34
03/36-03/31
03/31-04/37
04/37-05/736
05/4€-08/38
06/39-07/38
07/38-08/31
08/31-08/328
08/38-10/36
it/as-11/30
11/30-13/73%

(TRITI™)

13730-03/31
©3/31-06/2%
06/39-08/38
08/30-13/3%

SUMMARY OF COLLECTION DATEE FOR SANFLEE

13/30-02/7237
01/37-02/34
03/36-03/21
c3/31-04737
04/37-05/3¢6
05/36-08/2%
06/28-07/28
ov/2e-08/31
o8/31-09/38
08/26-10/36
10/36-13/30
11/30-13/29

13/30-03/31
03/31-06/3%
06/29-08/38
09/39-13/39

12/30-01/37
01/37-02/34¢
03/26-03/33
03/31-04727
04/37-05/36
0S/26-06/29
0&/38-077/380
07/36-08/31
08/31-08/28
09/38-10/36
10/26-11/30
11/30-12/39

13/30-03/31
03/31-06/3%
06/29-09/28
oR/28-25/29

COLLECTED
THE VICIKITY OF LIMERICK GENERATING BTATION, 1992

DRINKING WATER (GROSE BETA AND GAMMA)

RdagaaRaER:

13/30-01737
01/37-02/34
02/34-03/21
03/31-04737
04/37-05726
05/36-06/2%
0€/a9-07/280
07/3€-08/31
08/31-08/28
09/38-10/726
i0/36~11/30
11730-12/39

DRINKING WATER (TRITIUM)

-

TAK-MAR §3
APR-JUN §3
JUL-SEF $3
oCT-DBC $3

12/30-03/731
03/31-06/39
DE/35-09/38
09/28-23/29

15r¢

13/30-01727
031/37-02/24
02/34-03/31
03/31-04/37
04/37-05/32€
05/4€6-086/29
06/39-07/438
07/38-08/31
08/31-08/28
08/28-10/326
10/36-11/30
11/30-12/39

13/30-03/31
¢3/31-06/39
06/29-05/28
05/28-12/2%

1s5r7

- -

13/30-01/237
01/37-02/34
02/24-03/31
03/31-04/27
04/37-05/26
05/26-06/3%
0E/39-07/a8
07/28-08/31
08/31-09/28
09/38-10/36
10726-21/30
11/30-13729

12/30-03/31
03/31-06/2%
06/39-08/26
09/20-13739

16c2

313/30-01737
01/37-02734
03/26-03/31
03/31-04/37
0&/27-08/36
0E/26-0€6/25
©6/29-07/38
©7/38-08/31
08/3i-08/28
09/38-18/36
10/36-11/30
11/30-32732%

18/30-03/31
03/31-06/39
06/29-08/28
08/38-313/29

28rP3

12/30-01/37
01/37-03/34
0a/44-03/32
03/31-04/37
04/37-05/3%
05/26-06/3%
CE/a8-07/20
07/38-08/31
08/21-09/38
09/2€-310/3€
10/36-11/30
13/30-32/329

12/30-03/31
02/31-06/3%
0E/35-08/28
U$/38-12/29



TABLE C-IX.1 SUMMARY OF COLLBCTION DATEE FOR SANPLES COLLECTED IN
THE VICINITY OF LIMEBRICK GENERATING STATION, 1§82

AIR PARTICULATE AND AR IODINE

- -

GROGF I - ON-BITE LOCATIONS

WERK 1083 e 1481 1483
[ 13/30-01/06 13/30-01/06 13/30-031/06 13/30-01/06
L] 01/06-03/13 01/06-01733 03/06-01/13 01/06-01/23
L 01/13-03/30 01/33-01/30 01/313-01/30 01/33-01/20
04 01/30-01/737 01/30-01737 04/a0-03/37 01/30-01/37
o3 £1/27-02/03 01/27-02/03 01737-03/03 01/37-03/03
06 02/03-03/10 02/03-03/10 03/03-03/10 02/03-03/730
07 03/10-02/737 02/10-03/17 02/30-03/27 03/10-03717
e 02/17-03/34 03/17-03/3% 0a/17-03/34 03/317-02/34
os 03/34-03/03 03/324-03/03 03/36-03/03 03/34-02/02
i0 03/03-03/09 03/03-03/09 03/03-03/0% ©3/03-03/09
il 03/09-03716 ©3/09-03/36€ 03/09-03/16 03/08-03/16
i2 03/16-03/33 03/16-03/33 03,16-03/33 03/16-03/33
3 03/33-03/30 ©3/23-03/30 03/33-03/30 02723-03/30
ié 03/30-04/06 03/30-04/06 03/30-04/06 03/30-04/06
is 04/06-06/1% C4/06-04/13 04/06-04/13 D&/06-04/13
i€ D4/13~-04/20 04/13-04/30 D4/13-04/30 04/13-04/20
17 04/20-04/38 V4/30-04/308 C4/30-08/38 06/30-06/38
18 04/38-05/04 C4/38-05/0¢ 0d/38-05/08 04/36-05/04
1 05/04-08/11 05/04-085711 05/04-05/33 05/04~-05/11
20 05711-05/718 05/13-0%/28 05/11-08/18 05/11-08/18
i1 05/18-08/3% 05/18-05/2% nE/16-05/2% 05/16-08/2%
23 05/35-06701 0%/35-06/01 08/35-06/01 05/25-06/00
a2 06/01-06/08 0E/01-06/09 06/01-06/09 06/01-0€E/09
ié 06/09-06/1% 06/05-06/15 0E6/09-06/18 06/0%-06/15%
as DE/1S-DE/22 0€/1%-06/23 06/15-06/22 06/15-06/23
a6 DE/2a-06/39 06/22-06/3% 0€/22-06/3% 06/33-06/39
27 0E/29-07/0% 06/39-07/06 0€/29-07/0¢ ©6/29-07/06
¥ 07/06-07/14 07/06-07/14 07/06-07/34 07/06-07/14
28 07/13-07/30 07/13-67/30 07/13-07/30 07/13-07/30
30 07/30~07/37 07/20-07/37 07/30-07/27 ©7/20-0%/37
b b C7/37-08/03 07/37-08/03 07/37-08/02 07/37-68/03
32 08/02-08/10 08/03-08/10 08/03-08/10 08/03-08/30
a3 08/10-08/17 O8/10-08/17 ce/310-08/37 oB/10-0€/17
34 OB/37-08/24 06/17-08/34 0B/17-08/34 0B/17-06/34
35 08/34-08/31 Oe/24-08/31 CR/28-06/31 0B/34-08/32
36 0B/31-08/00 0e/31-09/08 o8/31-09/08 0B/31-09/08
37 oe/00-09/14 Gs/08-08/34 08/08-08/14 09/08-09/14
3e 08/14-09/33. 0s/14-0%/22 09/14-09/31 08/14-09/33
3% 08/35-09/28 ©9/21-09/36 08/31-09/728 08/31-08/38
L1 ©9/26-10/0% 08/38-30/08 09/38-10/08 09/38-10/0%
&1 310/085-10/32 ie/08-30733 10/05-10713 10/0%-10/13
42 10/13-10/19% 10/33-30/719 10/32-310/1% 10/13-310/1%
43 10/19-10/36 10/18-10/36 10/19-10/26 10/71%-30/26
&4 10/26-31/03 10/2€-11/03 10/36-13/03 10/u6-31/02
4% 31/04-11/0% 11/03-13/09 11/02-13/09 11/03-11/09
[313 i1/08-11/16 11/09-11/16 11/09-11/16 31/69-11/16
a7 31/316-33/34 11/36-11736 13/36-13/734 131/16-311/326
4€ 11/34-13/01 11/24-12/01 11/34-12/01 11/a8-13/03
a5 ia3/01-23/07 33/01-33/07 13/03~12/07 13/01-313/07
so 13707-33/34 13/07-12/714 33/07-13/34 14/07-33/34
s1 13/1e-23733 13/316-13/21 13/34-33/00 ia/ie-33/32
£2 13731-13/a% 13/31-13/398 13/33-313/3% 12/31-33/2%
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TABLE C-1X.3

SUMMARY OF COLLECTION DATEE POR SANPLES COLLECTED IR

THE VICINITY OF LIMERICK GENERATING STATION, 1993

AI¥ PARTICULATE AND AIR IODINE

—— - " " -

GROTF I - INTERMEDIATE DISTANCE LOCATIONS

313/30-01/06
01/06-01/13

01/30-01/27
01/37-03/03
02/03-03/10
£2/10-03717
0a/17-03734
©a/ae-03/03
¢3/03-03/09
03/09-03/16
£3/16-03/33
€3/33-93/30
03/30-04/06
04/06-04/13
04/13-04/20
04/30-04/38
D4/28-0%5/06
05/04-08/712
©5/31-05/718
05/18-05/3%
05/35-06/701
06/01-06/09
0E/09-06/15
06/15-06/32
06/33-06/2%
DE/29-07/06
07/06-07/34
07713-067/30
07/30-07737
c7/37-08/02
oB/03-0C8/30
0B/10-08737
OR/17-0B734
OB/ 34-08/33
08/31-08/08
08/08-09/14
09/14-0%/33
08/21-08/28
08/38-10/08
10/08-30/13
1e/13-10/19
10/28-10/36
10/36-11/03
11/02-11/09
311/09-11/16
11/36-11/36
1i/3¢-13/00
3/01-33/07
13/07-13/14
12/34-33/31
13/31-13739

313/30-01/06
p1/06-01723

01/30-03/37
01/37-03/03
0aZ/03-03/710
03/10-03/17
02/17-03/34
0a/34~03/02
03/02-03/08%
02/09-03716
03/16-03730%
03/23-03/30
03/30-04/0€
04/06-04/13
0e/13-04/30
04/20-04/38
04/38-05/04
05/04~-08/11
05/11-05/18
05/18-08/2%
05/35-06/01
06/03i-06/08
06/09-06/18
06/15-06/23
06/33-06/3%
06/29-07/0€
07/0€6-07/14
£7/13-07/30
07/20-07/37
07/37-08/03
o8/03-08/20
08/10-08/17
08/17-08/24
C8/34-08/31
ce/31-08/08
08 /08-08/24
09/14-05/31
£8/31-08/38
05/38-106/0%
10/05-10/13
i0/13-10/1%
10/19-10/36
10/36~11/03
13/05-31/09
11/09-11/1¢
11/1€-11/34
11/34-13/0
12/01-33/07
13/07-13/14
1z/3e-13/31
13/23-33/7329

13/30-03/06
61/06-01/13
01/13-03/30
01/30-01/37
01/37-03703
03/03-03/310
02/10-02/17
03/37-0a/36
03/36-03/03
03/03-03/09
03/08-03/16
03/316-03/23
03/23-03/30
03/30-04/06

04/13-04/30
04/30-04/36
04/26-05/04
05/04-05/13
08/11-05/18
05/18-08/28
05/25-06/01
VE6/01-06/08
0E/09-06/15
0€6/15-06/33
06/33-06/a%
06/a9-07/06
07/,06-07/14
07713-07/30
07/30-07/37
07/37-08/03
0e/03-06/10
08/10-08/17
08/17-08/368
ce/24-08/31
08/31-09/08
0S/08-D8/14
09/14-09/32
08/23-09/2%
09/28-10/08
10/08-10/12
10/313-10719
10/19-10/3€
10/36-311/02
131/03-11/09
11/09-11/16
131/16-13/34
11/34-33/02
13/01-13/07
13/07-12/14
13/14-23733
13/31-13/3%

13l

- -

i2/30-01/06
C1/0€6-01/13
01/13-02/30
01/30-03/27
01/37-03/03
02/03-03/10
03/30-02/37
02/317-03734
03/24-03/02
03/03-03/09
03/05-03/16
03/36-03/32
03/233-03/30
03/30-04/06
08/06-04/33
04/13-04/30
04/30-04/38
D4/20-05/06
05/04-05/11
05/31-05/18
05/18-08/35
05/35-06/03
06/ 01067409
06/09-0€ /15
06/15-01:/33
06/33-05/29
CE/39-07/08
07/06-07/14
07713-07/3¢C
07/30-07/27
C7/a7-08/0%
08/03-08/3¢
08/10-08/17
0B/17-08/34
0B/34-08/31
08/31-08/08
0S/08-08/14
05/14-08/31
08/21-05/28
©9/48-10/08
10/08-10/12
10/33-10/719%
10/19-10/36
10/36-131/02
11/03-313/08
11/09-11/16
11/38-11/3¢
11/34-313/01
13/01-13/97
12/07-13714
12/14-313/303
12/31-1%2/3%

12/30-01/0€
03/06-01/13
01/33-C1/30
01/20-03/37
01/37-03/03
03/02-03/10
03/30-04717
03/17-03/34
0a/34-03/02
03/02-03/09
03/09-03/16
03/36-03/23
©3/33-33/30
03/30-04/06
04/06-04/13
04/13-04/30
04/40-04/30
04/38-05/04
05/04-08/11
05/11-08/18
05/18-0%/3%
057/25-06/01
L /01-06/09
C6/09-06/15
116/15-06/322
0€/33-06738
0E/25-07/08
07/06-07/34
07/33-07/30
07/30-07/27
07/a3%7-06/03
C8/03-08/10
08/30-08/17
0B/17-0e/34
08/36-08/31
08/31-09/08
09/08-09/14
0s/ie-0%/21
09/21-09/38
£9/38-10/0%
10/0%-10/13
10/313-10/39
10/19-10/36
10/36-31/03
11/02-11/0%
131/08-11716
11/36-33/34
il/38-1a/00
13/01-13/707
12/07-33/34
12/16-33/01
18/31-33/2¢9

13730~ 01/06
01/06-03/1%2
©1713-01/30
01/20-061/27
01/37-03/03
02/03-02/30
©a/i0-023/37
©3/317-03/38
02/24-03/02
03/02-03/09
03/08-03/1%
03/16-03/23
03733-03/30
03/30-04/06
04/06-D6/13
04/13-04/20
04/30-04/38
04/38-05/04
05/04-05/11
05/11-05/1¢
05/18-05/35%
05/35-06/01
06/01-06/08
06/09-06/18
06/15-06/33
06/33-06/39
06/39-07/06
07/06-07/14
07/13-07/30
07/20-07/37
07/37-08703
08/03-08/20
08/10-08/17
o8/17-08/34
08/34-08/31
0R/31-05/08
09/08-09/14
09/14-08/33
08/31-08/38
08 /28-30/0%
10/05-10/12
319/13-10/19
10/19-10/36
i0/36-11/02
311/03-11/09
11/08-11716
131/16-11/3¢
11/34-32/01
12/01-13/07
13/07-3137/14
13/16-313/31
13/31-23/3%



P e o - -

TABLE C-IX.1 SUMMARY OF COLLECTION DATEE FPOR BAMPLES COLLECTED IN

THE VICINIYTY OF LIMERICK GENERATING STATION, 19532
AIR PARTICULATE AND AIR IODINE

-]

GROUP II - INTERMEDIATE DISTARCE LOCATIORS

WEEK 20D 2€R1 5K Jip asel
0 13/30-01/06 13/30-01/0%  23/30-01/06 12/30-01/06 12/50-01/06
©3 01/06-61/313 01/06-01/13 01/06-02/13 01/06-01/13 01/06-01/13
o3 ©1/13%-03/20 01/13-031/30 01/33-01/30 01/13-01/30 01/13-01/30
ve ©1/30-02/37 01/20-01/27 c1/30-02/37 01/20-01/27 01/30-01/27
s ©1/37-03/03 01/37-03/03 01/37-02/03 01/47-0a/03 01/37-03/02
0é 02/03-02/10 02/03-03/10 02/03-02/30 02/03-03/10 ©3/03-03/10
o7 03710-02/17 03/10-02717 02/30-03/37 03/10-03/17  03/10-03/37
o 03/17-03/34 03/17-03/34 032/17-03/24 03/17-023/34 03/17-03/36
0% 02/34-03/03 02/34-03/02 02/26-03/03 04/34-03/02 02/34-03/03
a0 03/03-03/09 03/02-03/0%9 03/03-03/08 03/03-C3/08 03, 03-03/09
il 03/08-03/36 €3/09-03/16 03/09-03/16 03/09-03/16 03/09-03/16
i3 03/36-03/23 03/16-03/43 03/16-03/32 03/16-903/33 03/16-03/323
i3 ©3/33-03/30 ©03/33-03/30 03/35-03/30 03/23-03/30 03/33-03/30
is 03/30-04/06 03/30-04/0€6 03/30-04/06 03/30-04/06 03/30-04/06
s 06/06-04/13 04/06-04/13 04/06-06/123 04/06-04/13 04/06-04/13
i€ C&/13-04/30 04/13-04/20 04/13-04/30 ©04/13-04/20 04/13-04/30
17 04/20-04/28 D4/20-04/38 04/20-04/38 V4/30-04/28 04/20-04/28
ie 04/28-05/04 04/38-05/04 04/36-05/04 04/38-05/04 04/38-05/04
iy 05/06-05/11 05/04-05/711 05/04-05/11 05/04-05/21  05/06-05/11
ao 08/311-08/318 05/11-05/38  05/13-05/18 05/311-07/18 05/11-05/16
a1 05/16-05/3% 05/16-05/238% 05/1€-05/3% 05/18-05/35 05/16-05/3%
23 05/25-06/01 05/25-06/01 05/25-06/01 05/3%-06/01 05/35-06/01
a: 06/0i-0D6/09 06/01-06/08 06/01-06/09 CE/01-06/09% 06/01-06/09
i 06/09-06/1% 06/09-06/15 CE/09-06/18 06/08-0E/18 DE/DS-D6/18
s 06/15-06/22 0€/15-06/23 06/15-06/23 06/15-06/23 ©6/15-06/a3
1 06/33-06/29 D6/23-06/3% 06/23-06/39 06/23-0€/25% 0D6/23-06/3%
e 06/2%-07/08 06/29-07/06 06/2%-07/06
e 07/06-07/24 07/06-07/14 07/06-07/14 07/06-07/14 07/06-07/34
as 07/13-07/20 ©7/13-07730 07/13-07/30C ©7/13-07/20 07/313-07/30
30 07/20-07/37 07/20-07/37 07/20-07/37 07/20-07/27 ©07/30-07/317
n 07/37-08/03 ©?/27-08/03 67/37-08/03 07/37-08/03 "7/37-08/03
a2 0B/03-08/30 O0B/03-08/10 08/03-08/30 OB/03-08/10 )8/03-08/20
33 08/10-08/317 oB/i0-08/17 OB/310-08/17 08/10-08/17 OB/10-08/17
3e 0B/17-08/3¢ OB/17-08/24 08/17-0B/24 0B/17-08/36 DB/17-0B/34
as D6/2s-08/31 0B/26-08/21 08/36-08/31 0B/24-08/31 0B/34-08/31
36 08/31-09/08 06/31-08/08 08/31-09/08 0B/31-0%/08 ©06/31-09/08
37 08/08-08/24 09/CE-08/14  0S/08-08/14 09/08-09/14 05/08-09/14
38 08/14-08/3% 09714-08/32 05/14-08/31 09/14-08/31 08/34-05/21
39 09/21-08/28 09/21-08/38 08/31-09/38 09/21-09/28 ©9/21-08/28
40 09/36-1C'PS  08/36-10/08 09/28-10/05 ©9/28-10/05 08/38-10/0%
L 10/05-310/12 10/08-10/13 10/08-10713 10/05-10/12 10/05-10/12
e 10/33-10/19 30/33-310/71%  10/12-10/71%  10/33-10/3% 10/23-30/319
& 10/18-10/726 10/19-310/236 10/39-10/26 10/18-10/2€ 10/19-10/3€
‘e ip/aé-11/02 30/26-11/03 30/36-11/02 10/36-11/02 10/26-11/03
a5 11/02-313/0% 11/02-312/09% 11/03-11/09 31/03-11/09%  11/03-11/0%
13 13/09-31/316 311/08-313/71€ 11/09-11/16 11/09-13/1€ 11/09-11/16
&7 13/36-11/34 313/26-11/34  13/36-11/24  11/716-11/24 131/16-11/734
40 11/34-33/02 11/34-313/01 11/73e-12/02 11/36-32/01  11/3¢-12/03
L3 13/01-313/07 13/703-313/07 13/01-13/07 12/031-32/707  13/01-13/07
£1] 13/07-13/34 13/07-123/34 13/07-23/34 13/07-12/726  13/07-13/34
£31 id/34-33/01 li/1e-33/31 13/34-33/3% 13/14-13/31 137333732
52 33/23-12/3% 13/31-12/3% 13/31-312/3%  13/23-13/2% 123/31-13/3%



TAMLE C-IX.2 SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED
THE VICINITY OF LIMERICE GERERATING STATION, 19852

AIR PARTICULATE AND AIR JODINE

...... -

WEEX  13M4 izul
01 13/30-01/06 12/20-01/0€
02 01/06-01/13 01/0€-01/13
03 01/13%-01/31 01/33-01/30
o 01/731-02/37 01/30-03/27
0s 03/37-05/03 01/37-03703
06 02/03-02/30 02/03-03/10
o7 03/10-02/18 03/10-02/7317
oe 02/18-032/24 02/17-02/34
o 02/34-03/02 0E/a4-03/02
v 03/0a-03/0% 03/03-03/09
11 03/09-03/16 63/08-93/16
313 03/16-03733 03/36-03/33
13 03/23-03/30 03/33-03/30
ie 03/30-04/0€ 03/30-04/06
s 04/06-04/34 06/06-04/12
1€ 06/14-0Dasa0 04/23-04/30
7 04/20-04/37 O4/a0-08/38
ie 04/37-05704 04/28-05/04
is 05/08-08/11 05/04-08/11
a0 05/31-08/19 05/311-05/18
21 05/19-08/36 05/38-05/3%
2 08/36-06/01 05/3%5-06/03
23 06/01-06/08 06/01-06/08
i 06/08-06/15 08/09-06/15
s 06/15-06/32 06/15-06/23
i€ 06/23-06/39 06/23-06/59
2 06/7/29-07/06 06/29-07/0€
iv 07 /06~07/123 07/06-07/714
29 07/13-0%/30 07/12-07/730
30 07/30-07/27 07/20-07/737
31 07/37-08/03 07/27-08/03
3 o8/03-08/10 08/03-08/10
s o8/10-08/17 0B/10-08/17
ELS 08/17-08/24 08/17-08/3¢
s OB/34-08/31 08/24-08/31
36 08/31-08/08 08/33-08/08
27 us/08-09/34 0%/08-097/14
a6 09/14-08/31 Ge/36-08/31
3¢ 08/21-08/38 09/31-09/28
LRy 08/28-10/08 09/28-1070%
L3 10/05-10/13 10/05-10/12
- i0/13-10/19 10/33-10/19
40 10/19-10/36 10/19-10/26
“ i0/36-311/02 10/36-13/03
45 11/03-13/0% 13/03-11708
[ X3 11/09-11/1¢ 13/09-117/36
47 13/16-11/23 131/36-11/734
4 11/33-311/30 11/26-23/01
as 11/30-23/07 13/01-13/07
50 13/07-12/34 13/707-23/14
1 12/14-33/33 13/324-33/31
L 13/31-22729 1a/a1-1a/38

C-25



TARLE T-IX.2

THE VICINITY OF LIMERICE GENERATING STATION,

TLD - MONTHLY
ATATION JAN
cons 1992
3s82 01/07-02/04
ml o1/07-02/04
am 01/97-02/04
s 81/07-02/04
iny o1/97-03/04
ss1 01/97-02/04
Ll 01/07-02/04
€C1 o1/07-02/04
781 01/07-02/04
™1 031/07-02/04
il 01/07-02/04
1083 01/07-02/04
1okl 01/07-03/04
1093 e1/87-02/08
1181 c1/07-02/04
13¢1 01/67-03/704
13m1 03/07-02/04
1384 e1/06-02/10
e 01/07-02/04
1301 01/07-02/04
1687 e1/07-02/04
1871 01/07-02/04
1781 o1/07-02/04
1881 01/07-02/04
1041 61/07-02/00
o e1/07-82/04
2001 01/07-03/04
or e1/07-02/04
2181 01/07-02/04
2291 01/07-03/04
2382 01/07-02/04
2401 21/07-03/04
1581 01/07-02/0w
aspi 01/07-02/04
FLLE] 01/07-03/04
28m1 01/087.-02/04
aso2 01/07-02/04
2581 o1/07-02/04
2R 01/07-02/704
ER 2 o1/07-02/04
3p1 01/07-0L/04
Jipa 01/07-02/04
3381 e1/07-02/94
3zen 01/07-02/084
1482 031/07-02/04
3am1 01/07-02/04
el 01/07-02/04
sy 01/067-02/04

02/04-03/0)
02/04-03/03
03/04-03/02
02/04-02/03
02/04-03/03
02/04-83/023
02/04-03/03
03/064-03/92
03/%-03%/03
02/04-03/013
02/04-03/03
e2/04-03/02
03/04-03/03
02/04-03/03
02/04-03/03
02/04-03/03
02/10-03/02
02/04-03/03
02/04-03/02
03/04-03/0%
02/04-03/03%
02/04-03/03
$2/04-03/03
02/04-03/02
02/04-03/02
r2704-03/03
02/04-03/0)
02/04-03/03
02/04-03/03
oR2/04-0%/0)
82/04-03703
52/04-63/03
032/04-03/03
21/04-03/03
02/04-03/02
62/04-03/02
02/04-03/03
02/04-03/03
02/04-03/03
02/04-03/023
02/04-03/03
92/94-03/03
92/64-0%/0)
02/04-03/02
02/04-03/02
02/04-03/02
02/04-03/03

03 /03-04/07
03/03-04/07
03/03-04/07
03/03-04/07
03/03-04/97
03/03-04/07
e3/08-04/07
03/03-04/07
03/03-04/87
03/03-04/07
03/03-04/07
03/93-04/07
03/03-04/707
c3/03-08/07
0370304707
0370304707
03/03.04/07
03/02-04/14
03/03-04/07
93/03-04/07
03/03-04/07
03/e3-0a/07
03/03-04/07
©03/03-04/07
03/03-04/07
03/03-04/07
03/03-08/07
03/03-08707
03/03-04/07
03/032-04/07
03/e3-04/07
03/03-04/07
03/03-04/07
03/03-04/07
03/03-04707
03/03-24/07
03/03-04/07
03/03-04/07
23/03-04/07
03/03-04/07
03/03-04/07
03/63-04707
03/03-04/07
03/703-04/07
03/03-04707
03/03%-04/07
ex/0" 04707
03/03-04/707

04/07-08/0%
04/07-0%/0%
04/07-05/0%
0e/07-05/0%
04/07-0%/0%
c4/07-05/08
04/07-0%8/08%
04/07-05/0%
o4/07-05/0%
04/07-05/0%
04/07-08/0%
04/07-0%/08
04/07-0%/0%
04/07-0%5/0%
04/07-05/08%
04/07-0%/08%
04/07-05/0%

04/07-0%/0%
14/07-08/08
04/07-08/08%
04/07-0%/0%
04/07-05/0%
04/07-08/08
04/67-05/0%
e4/07-05/705
047/07-05708
04/07-05/0%
04/07-0%/0%
04/07-05/08
04/07-0%708%
o4/e7-0%/08
04/07-0%/08
04/07-0%/0%
04/97-0%5/08
04/07-05/70%
04/07-05/0%
04/07-0%/0%
04/07-0%5/08
04/07-0%/9%
04/07-05/0%

04/07-0%/0%8
04/07-05/0%
04/07-0%/0%
04/27-05/08
04/07-05/0%
04/07-0%70%

SUMMARY OF COLLECTION DATR®S POR SAMPLES COLLRCTED IN

1982

05/05-06/03
05/05-08/03
05/0%-06/04
0%/0%-06/0)
05/05-08/04
0% /08-08/03
08/05-06/9¢
"8/0%-06/04
e5/0%-96/03
05/05-06/04
05/05-08/04
05/05-06/03
08/05-06/04
05/08-06/04
05/05-06/0)
05/05-06/04
08/05-06/04
04/14-08/10
05/0%-06/03
08/05.08/04
03/05-06/0)
05/08-08/04
05/05-08/0)
95/0%-08/02
05/085-06/04
05/0%-06/03
08/08-08/03
05/95-06/04
05/05-08/04
05/05-06/04
0S/05-26/04
05/065-08/04
05/05.08/04
05/05-06/94
05/95-06/04
0%/05-08/012
05/05-06/04
08/05-06/04
0%5/05-0€/93
05/0%5-06/04
0%/0%-08/0)
95/0%5-06/04
05/0%-08/03
05/05-06/04
05/05-06/03
05/0%-06,94
c5/05-06/02
65/05-08/04

06/04-07707
06/04-07707
08/04-07/07
06/04-97/07
06/04-07/07
08/04-07/07
06/04-07/07
08/04-07/07
€8/04-07/07
0€/08-07/07
0€/04-07707
08/04-07/07
08/04-07/07
06/04-07/07
06/04-07/07
06/04-07/07
06/04-07/707
06/10-07/07
06/04-07/97
v8/04-07/707
c6/04-07/07
06/64-97/07
$6/04-97/07
06/04-07/07
os/04-07/07
06/04-07/07
06/04-07/07
08/04-07/797
96/04-0%/07
06/04-97/07
08/04-07/07
08/04-07/07
0¢6/04-07/07
08/04-07/07
08/04-07/07
0€/04-07/07
08/04-07707
0s/04-07/07
0s/04-07/07
0§/04-07/07
06/04-07/07

06/04-07/07
06/08-07/07
06/04-07/07
06/04-07/07
08/04-67/07
06/04-07/07

07/07-08/04
07/07-08/04
07/07-00/04

07/07-08/04
0Y/07-00/04
07/07-08/08
07/07-08/04
07/07-08/04
07/07-08/04
07/07-08/04
07/07-08/04
07/07-08/04
97/07-08/08
07/07-98/04
97/07-08/04
07/07-90/0)
07/07-08/04
07/07-00704
97/07-08/08
07/07-08/04
07/07-08/04
07/07-08/04
07/07-08/04
07/07-08/04
07/07-08/04
07/07-00/04
07/07-00/04
0r/07-00/04
07/07-08/04
07/07-08/04
07/07-08/04
07/07-08/04
07/07-00/04
07/67-00/04
07/07-08/04
07/07-00/04
p7/07-08/04
07/07-08/04
07/07-08/04
07/07-08/0¢
07/07-08/04
e7/07-08/04
87/07-08/04
07/07-08/04
07/07-08/04
07/07-00/04

oR/08-09/01
os/04-09/01
o8/04-09/61
0e/04-99/01
08/04-09/01
08/04-09/01
oe/04-08/01
0e/04-09/01
0R/04-09/01
o8/ce-09/01
08/04-09/31
08/04-08/01
08/04-09/01
09/04-09/01
08/04-09/01
08, 04-09/01
08/04-09/01
0e/03-09/08
08/04-09/01
98/04-09/01
08/04-09/01
on/04a-09/01
0e/08-08/01
08/04-09/01
o8/04-08/01
t8/04-0%/01
08/04-09/01
08/04-09/01

68/04-09/01
en/04-09/01
o9/c4-09/01

or/04-08/01
07/07-08/01
08/04-09/01
oR/04-09/01
os/048-09/01

08/04-03/01
08/04-09/01

09/01-10/0%
09/01-10/06
09/01-106/05
09/01-10/08
09/01-10/08
09/01-10/0%
08/01-10/0%
09/01-10/06
09/01-10/0%
08/01-10/08%
09/01-10/08
09/01-10/08%
69701-10/0%
03/01-10/0%
o9/01-210/C8
09/01-19706
09/01-10/70%
09/08-10/0%
09/03-10/0%
09/01-10/06
09/01-10/08
69/01-10/06
09/01-10/06
09/01-10/0%
09/01-10/08
€9/01-10/06
09/01-10/06
09/01-10/08
09/01-10/0%
09/01-10/0%
09/01-10/0%
09/01-10/08
09/01-10/0%
09/01-10/06
09/01-10/0%
09/01-16/06
0%/01-10/06
09/01-10/0%
09/01-10/08
08/01-30/08
0%/81-10/08
09/01-10/08
o9/01-10/0%
09/01-10/06
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FIGURE C-1
MEAN MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE

WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1992
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FIGURE C-2

MEAN MONTHLY SOLUBLE GROSS BETA CONCENTRATICNS IN SURFACE
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1992
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FIGURE C-3
MEAN MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1992
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FIGURE C-4
MEAN MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING

WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1992
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FIGURE C-5

MEAN ANNUAL CS-137 CONCENTRATIONS IN FISH SAMPLES
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FIGURE C-6

CONCENTRATIONS OF CS-137 IN SEDIMENT SAMPLES
COLLECTED IN THE VICINITY OF LGS, 1982 -
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FIGURE C-7
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1992
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FIGURE C-8
MEAN MONTHLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1992
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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 - 1992
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FIGURE C-10
MEAN MONTHLY AMBIENT GAMMA RADIATION LEVELS (TLD)
IN THE VICINITY OF LGS, 1982-1992
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APPENDIX D:

TABLES
Table D-1.1

Table D-1.2

Table D-1.3

Table D-11.1

Table D-11.2

Table D-11.1

Table D-1V.1

FIGURES
Figure D-1

Figure D-2

Figure D-3

DATA TABLES AND FIGURES - QC LABORATORY

Concentrations of Gross Beta Insoluble in Surface and Drinking Water
Samples Collected in the Vicinity of Limerick Generating Station, 1992,

Concentration of Gross Beta Soluble in Surface and Drinking Water Samples
Collected in the Vicinity of Limerick Generating Station, 1992.

Concentrations of Gamma Emitters in Surface and Drinking Water Samples
Collected in the Vicinity of Limerick Generating Station, 1992

Concentrations of Gross Beta in Air Particulate Samples Collected in the
Vicinity of Limerick Generating Station, 1992.

Concentrations of Gamma Emitters in Air Particulate Samples Collected in
the Vicinity of Limerick Generating Station, 1992.

Concentrations of 1-131 by Chemical Separation and Gamma Emitters in Milk
Samples Collected in the Vicinity of Limerick Generating Station, 1992.

Summary of Collected Dates for Samples Collected in the Vicinity of
Limerick Generating Station, 1992.

Comparison of monthly insoluble gross beta concentrations in surface water
samples split between Teledyne 1sotopes and Public Service Electric & Gas,
1992

Comparison . monthly soluble gross beta concentrations in surface water
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1992

Comparison of monthly insoluble gross beta concentrations in drinking water
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Figure D-4

Figure D-5

Figure D-6

Comparison of monthly soluble gross beta concentrations in drinking water
samples split between Teledyne Isotopes and Public Service Electric & Gas,
1992

Weekly Gross Beta Concentrations in Air Particulate Samples Collected from
LGS Locations 11581 and 1182, 1992,

Weekly Gross Beta Concentrations in Air Particulate Samples Collected from
LGS Locations 1451 and 1452, 1992.



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

PSE&G'’s results of gross beta soluble in surface and drinking water samples were lower than
the results from Teledyne Isotopes (Figures D-2 and D-4). The differences were probably due
to variations in the respective laboratory’s analytical procedures. PSE&G ashes the sample
prior to counting whereas, Tl does not.

PSE&G’s gross beta results for air particulate samples were higher than TI's results, but the
trends were similar for both laboratories (Figures D-5 and D-6). PSE&G uses Sr-90 as a
calibration source whereas, T1 uses Cs-137.
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CORCENTRATIONS OF GAMMA EMITTERS IN SURFACE AND DRINKING WATER SAMPLES
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27 az
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3z ie
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CONCENTRATIONS OF GROSS BETA IK AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATIOR, 1883

RESULTS IR ORITS OF E-3 PCI/CU. METER 2 2 SIGMA
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TABLE D-I1.2 CONCENTRATIONS OF GAMMA EMITTERS IN AIP PARTICULATRE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 19%2

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

COLLECTION BE-7 r-40 ce-134 c8-137 PA-226 TH-229
arc PERIOD
1182 12/30-03/30/8%2 6€ *+ S 14 + 4 « 0.08% % B3 « 0.4 « 2
03/30-06/29/92 7% 7 « & « 0.3 « 0.3 « 1 « 2
06/29-09/28/92 70 s 20 15 + 4 « 0.2 « 0.10 « 0.5 « 0.8
08/28-12/2%8/92 &0 + 20 14 + 5 « 0.2 « 9.3 « 8.7 « 2
MEAN 57 + 17 12 » 8 « 0,17 « 90.20 « 0.7 ¢« 1.7
1482 *a/30-03/30/92 67 + 6 12 * & « 0.3 <« 0.3 « 0.8 « 2
03/30-06/29/93 76 s 7 « & « 0.2 « 0.1 < 9.7 e 1.0
06/29-09/28/92 7 + @ 17 + 4 « 0.2 « 0.2 < 0.7 « 1
08/238-12/723%/922 61 + 8 12 B K « 0.4 « 0.4 <« 0.7 « 1
MEAN €3 s 13 12 5 « 0.3 « 0.3 % 9.7 < 3.3
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TABLE D-I1T.1 CONCENTRATIONS OF I-131 BY CHEMICAL SEPARATION AND GAMMA EMITTERS IR
MILE SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 1992

RESULTS IN UNITE OF PCI/LITER 2 2 SIGMA

COLLECTION I-131 F-40 ce-134 ce-137 RA- 140 LA-140

8TC PERIOD
1981 01/714-01/34/92 ¢« 0.3 1350 = 80 « 1 « 1 « & « 3
04/14-04/714/%2 « 0.3 1370 = %0 « 1 « 2 « 5 « 3
07/07-07/07/92 « 0.2 1¢00 + B0 « 1.0 « 1 e 3 « 3
10/13-10/13/92 « 0.2 1400 « W0 « 2 €. 3 « 6 ¢« 20
MEAN « 0.3 1380 ¢ 50 € 2D « 2 « & « 7
2181 €1/14-01/14/92 « 0.3 137¢ + 80 « 2 o « 5 - T |
04/14-04/14/92 « 0.2 1400 + 80 « 1 gL « 7 « 32
e7/07-07/707792 « 0.2 1100 = 100 « 08.% « 4 « 3 « 2
10/12-10/713/792 « 0.% 1390 = S0 « 9.8 « 1 « 4 « 4
MEAN &  $.3 1330 & 290 ¢ 13 « 2 « 8 « 2
2ar 01/14-01/14/%2 « 0.2 1379 « ®0 & .Y « 2 « 6 « 3
04/14-04/14/92 « ©.3 1400 = 100 « 2 « 2 i By « 5
e7/07-07/07/%2 « 0.4 1490 = 90 . Sl | « 2 « & « 1
10/13-10/713/92 « 0.3 1440 =+ 80 « 1 L Rt « B <« 1
MEAN = 9.3 1400 =« 60 <« 1.2 % '8 « 7 « 3
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TARLE D-IV.1

SUNMARY OF COLLECTIOF DATES POR SAMPLES COLLECTED
IN THE VICIKITY OF LIMERICE GENERATING STATION, 1882

COLLECTION  10P2 16C2
PERIOD
JhN 52 12/30-01/27 12/3%0-01/27
PER 92 01/37-02/34 01/27-02/324
MAR $2 02/24-03/31 02/24-03/3.
APR S2 03/31-04/27 03/31-04/37
WAY 82 04/27-05/726 D4/37-058/26
JUR 82 05/26-06/29 05/26-06/39
JUL 82 06/35-07/38 06/29-07/28
aUG 92 07/20-08/31 07/38-08/31
SEF $2 06/31-08/38 08/31-08/28
ocT 82 09/28-10/236 08/236-10/36
NOV 83 10/26-11/30 10/26-11/30
DEC 92 11/30-12739 11/30-13/738
AIR PARTICULATES
WEEFK 1182 1483 WEEK 1182 1682
01 12/30-01/06 12/30-01/08 27 06/29-07/06 06/29-07/06
02 ©1/06-01/13 01/06-01/13 2 07/06-07/14  07/06-07/14
03 01713-01720 01/13-01/20 29 07/14-077/20 07/14-07/20
e 01/20-01/27 01/20-01727 30 07/20-07/37 07/20-0773%
0s 01/37-02703 01/27-02/03 1 07/27-08/03 07/37-08/03
086 02/03-02/10 03/03-02/30 22 Ce/03-08/310 DE/053-08/10
o7 02/10-02/17 02/10-03/17 33 c8/10-08/37 08/10-08/17
oe 02/17-03/34 02/717-03/34 3¢ 0B/37-08/34 OB/I7-08/24
oS 02/24-03/02 02/34-03/02 3% 06/24-08/31 0B/24-08/32
10 03/02-03/09 02/03-03/09 36 0B/31-09/08 OB/31-05/08
11 03/09-03/1¢ 03/08-03/1€ 37 02 /08-09/14 05/06-09/14
12 03/16-03/33 03/16-03/33 38 09/734-08/21 09/16-08/21
13 03/23-03/730 03/23-03/30 3% 09/31-09/28 09/21-09/28
14 03/30-06/06  C2/30-04/06 &0 09/26-310/705 08%/26-30/05
pi 04/06-06/13 04/06-04/13 o 10/05-10/12  30/05-10/12
i€ 04/33-04/20 04/13-06/20 42 10/32-30/19 10/13-10/19
17 04/30-04/38 C4/20-04/28 @ 10/19-10/36€ 10/719-10/26
18 04/28-05/04 04/28-05/04 & 10/26-11/702 A6/26-11/02
19 05/04-05/712 05/04-05/11 &5 11/02-131/08%  13/03-11/09
a0 05/11-08/1¢ ©5/11-05/18 (33 11/09-11/16 11/09-11/16
21 ¢5/18-05/72%5 U5/18-05/25 & 11716-11/24 11/36-11/24
232 05/25-06/01 05/25-06/01 L1 11/24-312701  11/24-22/01
az 06/03-06/08 06/01-06/08 ¢ 12/03-12/07 12/01-12/07
“é 06/09-06/15 06/09-06/15 50 12/707-22/14 13/07-12/14
a5 06/15-067/22 06/15-06/22 51 13/734-33/22 1./714-13/21
2% 06/22-06/29 06/22-0672% £2 12/21-33/2% 12/21-12/729
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FIGURE D-1
COMPARISON OF MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE WATER
SAMPLES SPLIT BETWEEN TELEDYNE ISOTOPES AND PUBLIC SERVICE ELECTRIC & GAS, 1992
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FIGURE D-2

COMPARISON OF MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN SURFACE WATER
SAMPLES SPLIT BETWEEN TELEDYNE ISOTOPES AND PUBLIC SERVICE ELECTRIC & GAS, 1992
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FIGURE D-3
COMPARISON OF MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING WATER
SAMPLES SPLIT BETWEEN TELEDYNE ISOTOPES AND PUBLIC SERVICE ELECTRIC & GAS, 1992
2 i ——————— S
i i
il 1
“.5 R e S S ————— —
o PSEG
SIS,

pCiQiter
o

a 5 6 7
MONTH



FIGURE D-4
COMPARISON OF MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING WATER
SAMPLES SPLIT BETWEEN TELEDYNE ISOCTOPES AND PUBLIC SERVICE ELECTRIC & GAS, 1992

10 S—— | S S p——— o i
: o )
8 | =
, ~ PSEG
Q
s °
2 . \ o / b
PR
’ 7 . \Y(;
o ol A




FIGURE D-5

MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE

SAMPLES COLLECT D FROM LGS LOCATIONS 11S1 AND 1182, 1992
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FIGURE D-6
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED FROM LGS LOCATIONS 14S1 AND 1482, 1992
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SYNOPSIS OF ANALYTICAL PROCEDURES
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FIGURE F-1
COMPARISON OF PECo, NRC AND DER TLD DATA AT DISTANCES
OF 0 - 2 MILES FROM LIMERICK GENERATING STATION, 1988 - 1991
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FIGURE F-2
COMPARISON OF PECo, NRC AND DER TLD DATA AT DISTANCES
OF 2 - 5 MILES FROM LIMERICK GENERATING STATION, 1988 - 1991
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FIGURE F-3
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APPENDIX G: LGS SURVEYS

A Land Use Census around the Limerick Generating Station (LGS) was conducted by RMC
Environmental Services for Philadelphia Electric Company (PECo) to comply with the Plant’s
Technical Specifications Section 6.8.4.f and ODCM control 3.4.2. The survey was conducted
dm_trng m& May to September 1992 growing season. The results of this survey are summarized
in Table G-1.

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



Table G-1 Location of Nearest Residence, Garden and Milk Farm within a Five Mile
Radius of Limerick Generating Station, 1992

(Distance in Miles)

Sector Residence Garden"’ Milk Farm
N 0.6 1.7 47
NNE 0.5 0.5 -
NE 08 0.2 -
ENE 0.6 0.9 -
E 0.6 1.1 -
ESE 0.5 0.6 L™
SE 1.0 1.5 46
SSE 1.0 i1 -
S 0.8 12 2.3
SSW 1.0 1.2 1.8
SwW 0.6 0.6 3.0
WSW 0.8 14 14
W 0.6 22 28
WNW 0.7 1.0
NW 1.3 1.6 46@
NNW 0.9 1.5 -

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