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PHILADELPHIA ELECTRIC COMPANY

LIMERICK GENERATING STATION
P. O BOX A
SANATOGA, PENNSYLVANIA 19464
(218) 327-1200, EXT. 30¢C0
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GRAMAM M. LEITCH Docket Nos. 50-352
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U. 8. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555

Gentlemen:

In accordance with the requirements of the Limerick Generating
Station (LGS) Unit 1 & 2 Technical Specifications (TS) Section
6.9.1.7, this letter submits the 1989 Annual Radiological
Environmental Monitoring Report No. 6. This report provides the
information delineated in TS Section 6.9.1.7, including a summary
of the Radiological Environmental Monitoring Program (REMP).

The Radiological Environmental Monitoring Program found that
LGS effects on the environment were not measurable in any sample
media. Trace concentrations of Cs-137 were found in fish and
sediment consistent with levels observed in preoperational years.

The 1989 Radiological Environmental Monitoring Program
confirmed that the LGS environmental effects from radiocactive
releases were well below LGS Technical Specification and other
applicable regulatory limits.

If you have any questions, please do not hesitate to contact
us.

— —

- — Very tauly jyours,
/7
7 A

KWM/kk

ce: T. T. Martin, Administrator, ¢, 2n I, USNRC
T. J. Kenny, USNRC Senior Res:dent Inspector
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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 1988 through 31 December 1989, During
that time period, 3024 analyses were performed on 2403 samples.

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

Fish (predator and bottom feeder) and sediment samples were analyzed
for concentrations of gamma emitting nuciides. Two fish samples collected
below the discharge showed trace concentrations of Cs-137. Sediment
samples collected below the discharge had Cs-137 concentrations consistent
with Tevels 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 in other years.

High sensitivity 1-13] analyses were performed on weekly air samples.
A1l results were less than the minimum detectable level.

Cow and goat milk samples were analyzed for concentrations of 1-131
and gamma emitting nuclides. lodine-13] results were all less than 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 residual fallout
from Chernobyl.

Well water samples were analyzed for concentrations of tritium and

gamma emitting nuclides. A1l results were less than the minimum detectable
level,

Yegetation samples were analyzed for concentrations of gamma emitting

nuclides. Concentrations detected were consistent with those observed in
other years,

A game sample was analyzed for concentrations of gamma emitting

nuclides. Concentrations detected were consistent with those observed in
other years.

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

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

The Limerick Generating Station (LGS), consisting of two 1055 Mwe
boiling water reactors owned and operated b{ Philadelphia Electric Company
(PECo), 1s located adjacent to the Schuylkill River in Montgomery County,

Pennsylvania. Unit No. 1 went critical on 22 December 1984. Unit MNo. 2
went critical on 11 August 1989. The site is located in Piedmont coun-
tryside, 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 meun se» level (MSL). On the western

river bank elevation rises approximately 50 feet MSL to the western site
boundary.

A Radiological Environmental Monitoring Program (REMP) for LGS was in-
itiated in 1971. Review of the 1971 through 1977 REMP data resulted in the
modification of the program to comply with changes in the Environmenta)
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 1989 through
31 December 1989,




Objectives

The objectives of the Radiological Environmenta) Monitoring Pro-
gram are:

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

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

Implementation

Implementation of the stated objectives is accomplished by identi-
fying significant exposure pathways, establishing baseline
radiological data of media within those pathways, and continuously
monitoring those media before and during Station operation to as-
sess Station effects (if any) on man and the environment.

In order to achieve the stated objectives, the current program in-
cludes the following analyses on samples collected

1. Concentrations of tritium in surface water, drinking
(potahle) water, and uir particuiates.

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

Concentrations of gamma emitters in surface water, drinking
(potable) water, well water, air particulates, milk, vegeta-
tion, game, fish, and sediment.

Concentrations of 1-131 in air and milk.

Ambient gamma radiation levels at various site environs.
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111,

Program Description

A.

Sample Collection

Samples for the LGS REMP were collected for Philadelphia Electric
Company by RMC Environmental Services (RMC). This section de-

scribes the collection methods used by RMC to obtain environmenta)
samples for the LGS REMP in 1989.

Aquatic Envirenment

The aquatic environment was examined by analyzing samples of sur-
face water, drinking water, fish, and sediment. Two gallon water
samples were collected monthly from continuous samplers located at
six surface water locations (10F2, 13H5, 15F5, 16B2, 24S1, and
2452) and five drinking water locations (13H2, 15F4, 15F7, 16C2,
and 28F3)., Control locations were 10F2, 24S1, 2452, and 28F3.

A1l 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 (bot-
tom 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: 1682 and 16C4 (in-
dicator) and 33A2 (control).

Atmospheric Environment

The atmospheric environment was examined by analyzing samples of
air particulate, airborne iodine, milk, well water, food products
and game. Air particulate and airborne iodine samples were col-
lected weekly at seventeen locations (2B1, 6C1, 9C1, 1053, 1181,
13C1, 13H4, 1481, 1501, 17B1, 20D1, 22G1, 26B1, 2981, 31D1, 3482,
and 3581). Of the airborne iodine samples at these seventeen
locations, eight (10S3, 1181, 13C1, 13H4, 1451, 22G1, 3101, and
35B1) were analyzed for 1-131. The remaining nine samples were
collected and retained for analysis if necessary. Control loca-
tions were 13H4 and 22G1. Air particulate and airborne iodine
samples were obtained using a vacuum sampler, glass fiber and
charcoal filters, respectively. The filters were replaced weekly
and sent to the laboratory for analysis. The vacuum samplers were
run continuously at approximately 1 cubic foot per minute.

Milk samples were collected biweekly at five locations (1081,
1981, 21B1, 22F1, and 25B1) and monthly at six locations (36E1,
9G1, 11E1, 13E2, 18C1, and 22C1) during April through November,
and monthly at all locations during December through March. Loca-
tions 9G1 and 22F]1 were controls. Samples were collected in new
unused two gallon plastic bottles from the bulk tank at each loca-

tion, refrigerated, and shipped promptly to the laboratory. No
preservative was added.




Well water samples were collected semiannually from two locations
11581 (indicator) and 18A] (control) in new unused two gallon
plastic bottles. Vegetation samples composed of broad leafy
vegetation and root crops were collected monthly from one location
(1151) during the growing season (May through September). A game
sample was collected annually from one location (2655) by hunting.

Direct radiation measurements were made using thermoluminescent
dosimeters (TLD) consist1n? of calcium sulfate (CaSO4) 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 sixteen locations (3651, 3S1,
51, 781, 1083, 1181, 1451, 16S2, 1881, 2151, 2352, 2581, 2653,
2951, 3251 and 3452) near and within the site perimeter represent-
ing fencepost doses (i.2., 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 (281, 2F1, 4El,
6C1, 7E1, 9C1, 10E1, 10F3, 13Cl1, 13E1, 1501, 16F), 17B1, 19D1,
2001, 20F1, 24D1, 2501, 26B1, 28D2, 2681, 29€1, 31D1, 3102, 34f1,
3581 and 35F1) extending to approximataly 5 miles from the site
designed to measure possible exposures to close-in population;

And an outer ring consisting of five locations (5H1, 13H4, 18GI,
22G]1 and 32G1) extendiug from approximately 12 to 30 miles from
the site and considered to be unaffected by LGS releases.

The specific TLD 1ncations were determineu 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;

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

And near the closest dwell.., to the vents in the
préevailing downwind direction.

Two TLDs - each comprised of four thermoluminescent phosphors
sealed 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 opera-
tional data will be compared. For the purpose of this report, LGS
was considered operational 2t initial criticality. In addition
data will be compared to previous years’ operational data for con-
sistency and trending. Several factors are important in the in-
terpretation of the data. These factors are discussed here to
avoid undue repetition in the discussion of the results.

The minimum detectable level (MDL) was defined as the two sigma
counting statistic. It represents the range of values into which
95% of repeated counts of the same aliquot would fall. For all
analyses (gross beta, I-131, H-3 and gamma) 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.

The lower 1imit of detection (LLD) was defined as the smallest
concentration of radioactive material in a sample that would yield
a net count (above back?round) 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. A1l analyses were designed to achieve the
required LGS detection capabilities for environmental sample anal-

ysis. For a more detailed description of the results calculation,
see Appendix D.

Data received from the laboratory were reported using the conven-
tion of rounding the result to the same number of significant
places as the first significant digit in the error term (1.e.,
3.62 ¢ 1.23 rounds to 4 £ 1). Results for each type of sample
were grouped according to the analyses performed. For gamma
anaiyses, at least those nuclides specified in Technica Specifi-
cation Table 3.i2.1-2 for each sample media and nuclides which had
a positive occurrence were reported. Means and standard devia-
tions of these results were calculated. These standard deviations
represent the va-iability of measured results for different
samples rather th:n single analysis uncertainty. For these cal-
culations, all results below the MOL were considered to be at the

MOL. As a resul., the means were biased high, and the standard
deviations were generally biased low.




Program Exceptions

For 1989 the LGS REMP had a sample recovery rate of better than

o99%.
i

The exceptions to this program are 1isted below:

Air particulate and an air iedine samples were not collected

from station 6C1 between 7/23/89 and 7/31/89 due to loss of
power

Surfece water samples collected at station 2452 (Fricks Lock)
in June were grab composites due to pump malfunction.

Surface water samples collected at station 15F5 (Philadelphia
Suburban Water Company) in January were partial composites

due to pump malfunction. A grab sample was taken for the
week that the pump was down,

Surface water samples collected at station 2452 (Fricks Lock
Boat Ramp) February and March were partial composites due to

pump malfunction. Grab samples were taken for the weeks that
the pump was down.

Surface water samples collected at station 2482 (Fricks Lock)
during the months of May through early September were partial
composites, due to pump malfunctions caused by sediment

build-up and in December, due to vandalism and weather. Grab
samples were taken during the weeks that the pumps were down.

The surface water samples collected at station 15F5 (Phila-
delphia Suburban Water Company) in May, July and September,
were partial composites due to pump malfunctions.

Surface water samples collected at station 16B2 (Linfield

Bridge) in August through December were grab samples due to
oump malfunctions.

Surface water and drinking water samples from stations 13HS
and 13H2, respectively (Belmont Water company) from the last

week of September through December were weekly grab samples
due to relocation of pumps.

Surface water samples collected at station 10F2 (Perkiomen
Pump House) were partial composites in September, November,
and December due to pumn malfunctions. Grab samples were
taken during the weeks the pump was down.

Drinking water samples taken at station 15F7 (Phoenixville
Water Company) in May and in July were partial composites due

to pump malfunction. Grab samples were taken during the
weeks that the pump was down.

LLD values for Bz-140 and La-140 for milk samples collected
from station 21B1 in February and March were not met as a
result of the analyses being assigned late.




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 a recurrence. Oc-
casional 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 observe! at location 1682 (Linfield Bridge) have oc-
curred for many years. We are investigating relocating this

sampler further downstream at a location that wil) permit easier
maintenance.

Program Changes

1. Milk station 21B] was changed from & monthly to a biweekly
collection,

Milk station 198) was added to the program as a biweekly
sample beginnin, 6/20/89.

TLD station 36S] was moved and redesignated 3(S2.
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Results and Discussion

A.

Aquatic Environment

1.

surface MWater

Samples were taken from six locations on a monthly schedule.
Samples were collected from & continuous sampler at all six
locations (10F2, 13HS, 15F5, 16B2, 24S1, and 2452). Of these
locations, three (15F5, 16B2 and 13K5) could be affected by
Station discharges. The following analyses were performed.

Gross Beta

Samples from all locations were analyzed for concentrations
of gross beta in the soluble and insoluble fractions (Tables
C-1 and C-1I, Appendix C). Detectable activity was observed
in the soluble and insoluble fraction of the surface water
samples; the values were consistent with previous years (Fi?-
ures C-1 and C-2, Appendix C) and ranged from 2.7 to 9 pCi/
for the soluble fraction and from <.3 to 1.9 pCi/1 for the
insoluble fraction, Similar activity levels were observed

between indicator and control locations for the soluble and
insoluble fractions.

Tritium

Samples from locations 10F2, 16B2, and 2451 were analyzed for
aqueous tritium activity (Table C-III, Appendix C). Positive
tritium activity was observed at each sample location and

values ranged from <70 to 170 pCi/1. Similar activity levels
were observed at all locations.

Gamma Spectrometry

Samples from all locations were analyzed for gamma emitting
nuclides (Table C-1V, Appendix C). With the exception of
naturally occurring K-40 and Th-228, a1l nuclides searched
for were below the minimum detectable level.

Drinking (Potable) Water

Morithly samples were taken from five locations (13H2, 15F4,
15F7, 16C2 and 28F3) and were collected from continuous water
samplers. Four stations (13H2, 15F4, 15F7 and 16C2) could be

affected by Station discharges. The following analyses were
performed:

Gross Beta

Samples from all stations were analyzed for concentrations of
gross beta in the soluble and insoluble fractions (Tables C-V
and C-VI, Appendix C). The values ranged from 1.9 to 8 pCi/1




for the soluble fraction and from <.3 to 2.0 pCi/) for the

insoluble fraction. Concentrations detected in both frac-

tions were consistent with those observed in previous years
(Figures C-3 and C-4, Appendix C).

Tritive

Samples from locations 13M2, 15F4, 15F7, 16C2 and 28F3 were
analyzed for aqueous tritium activity (Table C-VII, Appendix
C). Positive tritium activity was observed at each sample
location. The measurements ranged from 40 to 160 pCi/).
Similar activity levels were observed at all locations.

Gamma_Spectrometry

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

Eish

Fish samples comprised of catfish/bullhead (bottom feeder)
and redbreast/pumpkinseed (predator) were collected at three
locations (16C5, 20S1 and 28C1) semiannually. Two locations
(16C5 and 20S1) could be affected by Station discharges. The
following analysis was performed:

Gamma Spectrometry

The edible portion of fish samples from all three locations
was analyzed for gamma emitting nuclides (Table C-IX, Appen-
dix C). With the exception of Cs-137 and naturally occurring
K-40, all nuclides searched for were below the minimum detec-
table level. Trace quantities of Cs-137 ranging from .005 to
.012 pCi/g wet were found at the indicator location 20S1.
Levels observed were consistent with those observed in pre-
vious years (Figure C-5, Appendix C).

sediment

Aquatic sediment samples were collected at three locations
(16B2, 16C4 and 33A2) semiannually. Of these locations, two
(1682 and 16C4) could be affected by Station discharge. The
following analysis was performed:

Gamma_Spectromatry

Sediment samples from all three locations were analyzed for
gamma emitting nuclides (Table C-X, 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 commonly occur in sediment from daughter decay
of natural uranium.

« 1




Maganese-5é was found at the detection limit of .04 pCi/g dry

at location 16C4. The positive result may be the result of
statistical fluctuations.

Concentrations of Cs-137 were found in sediment samples from
the indicator locations below the discharge. Location 16C4
had the highest average concentration of .22 pCi/g dry.
Cesium-137 commonly occurs in sediment from worldwide fal)-
out. Concentrations of Cs-137 observed were consistent with
those observed from previous years (Figure C-6, Appendix C).

tmospheric Environment
1. Airborne
a. Air Particulates

Continuous air particulate sampies were collected from
seventeen locations on a weekly basis. The seventeen
locations are separated into three groups: Group I
represents locations within the LGS site boundary (1053,
1181, 14S]1 and 3452), Group II represents locations near
the LGS site (2B1, 6C1, 9C1, 13Cl1, 15D1, 17B1, 2001,
2681, 2981, 31D1, 35B1), and Group III represents con-
trol locations at remote distances from LGS (13H4 and
2261). The following analyses were performed:

Gross Beta

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

Detectable gross beta activity was observed at all loca-
tions. Concentrations detected were consistent with
those observed in previous years (Figure C-7, Ap-

pendix C). The values ranged from 3 to 48 E-3 pCi/m3.
No significant difference in activity was observed be-
tween the control and indicator stations.

Gamma Spectrometry

Heekly samples were composited and analyzed monthly for
gamma-emitting nuclides (Table C-XII, Appendix C). Nat-
urally occurring Be-7 due to cosmic ray activity was
detected in a)l samples. These values ranged from 29 to
130 E-3 pCi/m”. K-40, also naturally occurring, was
detected in 33 samples. These values ranged from 4 to
50 E-3 pCi/m®. A11 other nuclides searched for were be-
low the minimum detectable level. No significant dif-

ference in activity was observed between the control and
indicator stations.




Alrborng loding

Continuous afr samples were collected from the same
seventeen locations as the air particulate samples.
However, of the seventeen locations, efght (1083, 1181,
13C1, 13K&, 1451, 2261, 3101, and 3581) were analyzed
weekly for 1-131. For the remaining nine samples, the
analysis was not necessary. Results of the 1-131 analy-
sis eve found in Table C-XIII, Appendix C. A1l results
were 1ass than the minimum detectable leve).

lerrestrial

Hilk

Samples were taken from four locations (10B1, 21B1, 22F)
and 25B1) biweekly during the grazing season (April-
Hovember) and monthly at other times. A fifth location
(198]) was added in June. Samples from six additiona)
Tocations (961, 11E1, 1362, 18C1, 22C1 and 36£1) were
taken monthly. The following analyses were performed:

lodine-13)

ATl milk samples from a1l locations were snalyzed for
concentrations of 1-131 (Table C-XIV, Appendix C). Al
results were less than the minimum detectable level,

Gamma._Spectrometry

Ee' " milk sample from locations 1081, 1981, 21B1, 22F)
& 25B]1 and quarterly milk samples from locations 9G1,
1181, 13€2, 18C1, 22C1, and 36f) were analyzed for con-

centrations of gamma emitting nuclides (Table C-XV, Ap-
pendix C).

¥ith the exception of Cs-137 and K-40, a)) nuclides
searched for were below the minimum detectable level.
The values for K-40 ranged from 1000 to 1900 pCi/1 and
were consistent with previous years.

Concentrations of Cs-137 were found in goat milk (1081)
rangin? from 3 to 7 pCi/1. Cesium-137 was also found at
two milk farms (22F1 and 25B1). The positive values

ranged from 4 to § pCi/1. This activity was attributed
to residual fallout from Chernobyl.

Well Mater

Samples were collected from two iocations, 1151 §1n-

dicator) and 18A1 (control), semiannually. The

ollow-
ing analyses were performed:




Iritive

Total samples from both locations were analyzed for
aqueous tritium activity (Table C-XVI, Appendix C).
Results ranged from <30 to 60 pCi/i.

Gamma_spectrometry

Total samples from both locations were analyzed for gam-
ma emitting nuclides (Table C-XVI, Appendix C). A1)
nuc];dcs searched for were below the minimum detectable
level,

¢. Yegetation

Vegetation samples were collected from one location
(11S1) monthly during the growing season. The following
analysis was performed:

Gamma Spectrometry

Vegetation samples were analyzed for gamma emitting
nuclides (Table C-XVIIl, Appendix C&; The nuclides
detected were naturally occurring -7 (due to cosmic
ray activity) ranging from <.03 to .4 pC1/g wet, K-40
ranging from 3.5 to 9.6 pCi/g wet and Cs-137 ranging
from <,003 to 0.014 pCi/g wet. A1)l other nuclides were
Tess than the minimum detectable level.

d. Game

A rabbit sample was collected annually from one location
(2655) and the following analysis was performed:

Gamma Spectrometry

Rabbit flesh was analyzed for xamma emitting nuclides
(Table C-XVIII, Appendix C). A1l nuclides searched for
were less than the minimum detectable leve)l with the ex-
ception of naturally occurring K-40, which had a value
of 2.6 pCi/g wet.

kmbient Gamma Radiation

Ambient gamma radiation levels were measured utilizing CaS04:0y
thermoluminescent dosimeters. Forty-eight TLD locations were es-
tablished around the site in a three ring concept for comparison
purposes: an "inner ring' of sixteen locations around the site
boundary; a "middle ring" of twenty-seven locations within a ten
mile radius of the site; and an "outer ring" of five locations at
distances outside the ten mile radius of the site. Results of TLD
measurements are listed in Tables C-XIX to C-XXII, Appendix C.

s 38 »



Most of the TLD weasurements were below 10 mrad/std. month, with a
range of 4.5 to 15.9 mR/std. month for the monthly TLDs and from
4.2 to 8.0 mR/std. month for the quarterly TLDs. Levels measured
:m Mc‘?mé;unt with those observed in previous years (Figure C-8,
ppendix C).

The April nnthli TLD data showed “v'y results greater than
9.0 mR/std. month. This trend wa. ' msistent at all three rin?s
(Table C-XI1, Appendix C). Theref. 2, the increased gamma radia-
tion levels were not considered a 1 .su't of LGS operations.

s s
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ating Station Units 1 and 2, 1 January through 31 December 1988,
Philadelphia Electric Company, analyses by Teledyne Isotopes.
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APPENDIX A
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY

DOCKEY NO.: SO0-352 & S0-353
REPORTING PERIOD: 1989

NAME OF FACILITV: LIMERICK GENERATING STAVION
LOCATION OF FACILITY: MONTGOMERY (OUNTY,  Pa

INDICATOR CONTROL LOCATION WITH NIGHEST
REQUIRED LOCATIONS LOCATIONS ANNUAL MEAN NUMBE &
MEDIUM OR TVPE OF NUMBER OF LOWER LIMIT WMEAN MEAN wEaN STATION » OF NONROUT INE
PATHWAY SAMDLED ANALVSES ANALYSES OF DETECTION (F) (F) (F) NAME RECORTED
(UNIT OF MEASUREMENT ) PERFORMED PERFORMED (LLD) RANGE BANGE RANGE DISTANCE & DIRECTION MEASUREMENTS
SURFACE WATER GROSS BETa 72 < 4.8 e 7 5.4 10F 2 (CONTROL ) [}
(PCI/LITER) SOLUBLE (36/36) (36/36) (12/12) PERKIOMEN PUMPING STATION
(2.7-9.0) (3.0-8.0) {(2.6-8.0) 7.1 MILES E OF SITE
GROSS BETA 72 a 3.3 1.0 1.2 2452 (CONTROL ) o
INSOLUBLE (15/36) (15/36) (6/12) FRICKS LOCx
(C.4-2.0) (D.8-1.9) i0.4-1.9) 0.3 MILES wSw OF SITE
TRITIuUm 12 2000 130 100 130 1682 (INDICATOR) o
(a/a4) (7/8) (a/a) LINFIELD BRIDGE
(90-170) (80-130) (90-170) 1.7 WILES SS5E OF SITE
GAaMM: 72
w-a0 N/A 10 B 13 1682 (INDICATOR) o
{7736) (8/36) (2712) LINFIELD BRIDGE
(5-20) (5-10} (12-13) 1.1 MILES SSE OF SITE
m~-5a %5 < LLD < LLD < LLD L]
Co-58 5 < LLD < LLD < Lo [5]
FE-S9 30 < LLD < LAD < LLD o
CO-60 15 < 359 < LLD < LLD (4]
IN-65 30 < L LD < LLD < LD o
IR-9%5 30 ~ LLD < LLD < LLD 0
NB-95 15 < Lo < LLD < LLD o
CS~-13e 5 < LLD < LLD < LLD o
€S-137 8 < LLD < LLD < LLD 0
BA- 140 60 < LLD < LLD < LLD o
LA-180 15 < LLD < LLD < LLD 0
TH-228 N/A < LLD 1.6 1.6 10FZ (CONTROL ) o
(1/738) (1/12) PERKIOMEN PUMPING STATION
(2-2) (2-2) 7.1 WMILES E OF SITE
DREINKING WATER GROSS BETA 60 a 4.5 5 s 132 (INDICATOR ) o
(PCI/LITER) SOLUBLE (a8 /a8) (12772) (12712) BELMONT WATER WORKS (PmILA )
(1.9-8.0) (3-8) (a-8) 25.5 MILES SE OF SITE
GROSS BETA 60 < 0.8 G.8 0.9 132 {INDICATOR ) o
INSOLUBLE (12/48) {1712) t2712) BELMONT WATER WORKS (PWILA )
(C.4-2.0) (0.8) {0.4-1.3) 25.5 MILES SE OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLYV .
FRACTION OF DETECTABLE MEASUREMENTS AT SFECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F).
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APPENDIX &
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAN ANNUSL SUMMARY

NAME OF FACILITY: LIMERICK GENERATING STATION
LOCATION OF FACILITV: MONTGOMERY COUNTY, Pa

DOCKET ™NO.: S0-352 & S0-3%3
REPORTING PERIOD: 1989

INDICATOR CONTROL LOCATION WITH HIGHEST
REQUIRED LOCATIONS LOCATIONS ANNUAL WEAN NUMBER
MEDIUM OR TVYPE OF NUMBER OF LOWER LINMIT mEawn L wEaN STATION » OF NONROUT INE
PATHWAY SAWDLED ANALVSES ANALVSES OF DETECTION (F) tF) (F) NawE REPOBTED
(UNIT OF MEASURENMENT ) PERFOSWMED PERFORWMED (LLD) BANGE BANGE RANGE DISTANCE & DIRECYION MEASUREMENT S
=1SM ML &
PREDATOR “-a0 N/R 3.0 3.0 3. a 2057 (INDICATOR) o
(PCI/GRAM wET) {a/a) (2/,2) (2:2) DISCHARGE ASER
(2.8-3.9) (2.6-3.5) {2.8-3.9) N/R
wN-Sa .13 < LLD < LLD < LLD o
CO-58 .13 < LLD < LLD < LLD [
FE-59 .26 < LD < LLD < L D (5]
Co-60 .13 < LLD < LLD z Lo o
IN-65 .26 < LLD < LLD < LD 0
CS-13a .13 < LLD < LLD < LD [
csS-137 .15 c.0v2 < LLD 0.992 2057 (INDICATOR) o
{174) (1723 DISCHARGE AREA
{0.012-0.012) (0.912-0.012) w/A
SILY/SEDIMENT GAMME &
(PCI/GRAM DRV ) BE-7 Na 2.8 < LLD Z.8 18Ca (INDICATOR) (]
(r7a4) (rr2) VINCENT Daw
(2.8-2.8) {z2.8-2.8) DOWNSTREAM OF DISCHARGE
w-an N/R 12.8 10.6 13 1682 (INDICATOR) o
(a/a) (2/;2) (27,2} LINFIELD BRIDGE
(8.9-15) (9.7-12) (11-15) 1.1 MILES SSE OF SITE
- na N/a 0.0a < LLD 0.0a 16Ca (INDICATOR) (]
(1748} (2v2) VINCENT Dawm
(0.08-0.0a; (0.0e-0 _0a) DOWNSTREAM OF D] SCHARGE
CS-13a .15 < LLD < LLD < LD
€S5-137 .18 0.20 < LLD e.21 16C8 (TNDICATOR) 0
{asa) (2/2) VINCENT Dam
10.13-0.2%) {0.19-0.2a) DOWNSTREAM OF DISCHARGE
RA-226 N/R 1.6 Z.0 2.0 3382 (CONTROL ) o
{ara; (2/2) (2/,2) UPSTREAN OF DISCHARGE
(1.0-2.2) (1.9-2.2) (tr.9-2.2) N/A
Te-228 N/ 1.2 0.96 1.3 1682 (INDICATOR) o
(ara) (2/2) {2/2) LINFIELD BRIDGE
(1.1-1.86) (0.91-1.0) (v.7-1. &) 1.1 WILES SSE OF SITE

MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY.

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F).
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APPENDIX &
RADIOLOGI( ENVIRONMENTAL MONITORING PROGRAN ANNUAL SUMMASRY

A St IS
1eR9

DOCKET N S0-3%52
QELORTING PERIOD

GENERATING STATION

COUNTY, Pa

TMES ] (W

MONTLOMES Y

0F ILITY
ILITV

NawE
LOCATION OF

CONTRO OCATION WITH HIGHEST

WREDIUN OR
CATHWAY SAMPLED

(UNIT OF MEASUREMENT )

POOT (=0OP
(PLI/GRAN WET )

RABBIT
(PCI/GRAM wET)

DIRECT RADIATION
(MILLI-ROENTGEN
STD . #ONTH)

TVPE OF
ANALYSES
PERFORME D

GGANMA
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Y
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APPENDIX B:

TABLES
TABLE B-1:

TABLE B-11:

FIGURES

FIGURE B-1:

FIGURE B-2:

FIGURE B-3:

FIGURE B-4:

SAMPLE DESIGNATION AND LOCATIONS

LIST OF TABLES AND FIGURES

Location Designation and Identification System for the
Limerick Generating Station

Sample Collection and Analysis Program for the Operational
Radiological Environmental Monitoring Program, Limerick Gen-
erating Station, 1989

Environmental Sampling Locations on site or near the Limerick
Generating Station

Afrburne and TLD Environmental Sampling Stations at Interme-
diate Distances from the Limerick Generating Station

Aquatic and Terrestrial Environmental Stations at Intermedi-
ate Distances from the Limerick Generating Station

Environmental Sampling Stations at Remote Distances from the
Limerick Generating Station



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

Generating Station

XXYZ General code for identification of locations, where:

-

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 1s centered due North, and others
are numbered in a clockwise direction,

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

=Rl - b 2"

on-site location E : 4.5 miles off-site

0-1 mile off-site F : 510 miles off-site
1-2 miles off-site 6 : 10-20 miles off-site
2-3 miles off-site H 20-100 miles off-site

3-4 miles off-site

Station’s Numerical Designation within sector and zone, using 1, 2,
3... in each sector and zone.



TABLE B-11.
Limar ick Geanerating Station

ENVIRONMENT AL

STATION LOCATION DESCRIPTION

A. Surfasce Water

rOF 2 Park iomes Pumping Station
(controt)

1385 Be lmont wWater Works
{ingticator)

155 Philace iphia Suburban
water (ompany [ indicetor )

1687 Linfliela Br ioge
(ingicator )

245" L imer fick Intake
{control)

7452 Fricks Lock Boast House

{control)

8. Orinking (Potable) Water

132 Beimont WEater Works
{indicmtor)

15Fa Philade iphis Suburben
water Company {indicestor)

157 Phoenizsville Water Works
(indticator)

16C2 Citizens Home Water Company
{indicetor)

28%3 Pottstown Water Author ity

icontrol)

Sasple Collection and Arnalysis Program for
1989

DISTANCE

FROD LGS VENT

5.9

- les

-iles

- e

-iles

- les

-iles

-iles

miles

-iles

SSE

SSE

55w

SSE

8

& DIRECTION

COLLECTTION WE THOD
& FREQUENCY

Teo gallon saeple
tollectes from a
cont inuous eater
sampler  monthily

Same as TOF 2
Same as VOF 2
Same as 10F7
Same as 10OF2

Same as 10F2

Tewo gallon composite
samplie collected ‘rom
® cortinvous sster
samp ler . monthily

Seme as 13M7

Same as 132

Same es 1342

Seme os 13N7

the Operations! Radiclogica!l Favirommenta! Boniteor ing Progras.

ANALYSTS &
FREQUENC Y PERFOREED

& Bete (SA&I) monthiy
Gmewnn Spec moenthiy
Tritive guearter iy composite

G Betes (SRT) msonthily
Gamenn Spec monthly
Same as T3NS

Seame s Y0F 7

Seame as VOF 2

Same as 1

G Beta (S&T) monthily
R Spec monthily
Tritivm gquartearly composite

Seame as 13M2

Sewme as 13M2

Same as 13N2

Seme as 13M2



TABLE B 11. Sample Collection and Amalysis Program for the Operationa! Radiological Environmental Monitor ing Program,
fcontd ) Limer fck Gensrating Station, 1985

ENVIRONMENTA; DISTANCE & DIRECTION COLLECTTON WE THOD ANALYSIS B
STATION LOCATION DESCRIPTION FROW LGS VENT & FREQUENC ¥ FREQUENCY PERFORSED

€. well water

sy 165 Information Tente: 2.5 mites FSE Twe gallon agrah Tritiue semianmuslly
tanen from fauwcet Gamema  Spec seeimoraal o
semranmoaal ly

1880 Control T 0 mifes S Seame as 1157 Same as 1150
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