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U. S. 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 Qmedia. 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 . radioactive

releases were well below LGS Technical Specification and other
applicable regulatory limits.

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

; t~

--

-- Very u yours,

.-

;

KWM/kk

cc: T. T. Martin, Administrator, Re:5.on I, USNRC*

T. J. Kenny, USNRC Senior Resident Inspector
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~Mr. Thomas Gerusky,iDirector-
l' Bureau of Radiation Protection
i. P. 0. Box 2063 - -
p Harrisburg,,PA 17120
L (2 copies)
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|

Nr. Bruce S..Aptowicz, Manager
.

Water Operation--
City of Philadelphia 1

Water Department
'One Reading Center '

Philadelphia,-PA -19107-

. Mr. David E. Janes, Director-
| Analysis and Support Division (ANR-461C)-

Office of Radiation Programs
Environmental Protection Agency
401 M. Street, S. W.-
Washington,'O. C 20460

Mr. Herbert L. Plowman
Director of Treatment and Quality control

| Philadelphia Suburban Water Company !
' 762 Lancaster Avenue ;

I Bryn, Howr, PA 19010 j
| .

Mr. George Schenck, Manager
'

,

Phoenixville Water Works
140 Church Street s|

| Phoenixville, PA 19460 .|
' i

!
Mr. Albert Wyda, Manager ,

Citizens Home Water Works |

135 H. 4th Avenue
Royersford, PA 19468 i

!

Mr. Thomas J. Erwood, Jr., Manager !
'Pottstown WateP %thority -

241 King Stree't- -

Pottstown, PA 19464 |
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1. Sumary and Conclusions

This report on the Radiological Environmental Monitoring Program
conducted for the limerick Generating-Station by Philadel>hia Electric
Company covers the period 1 January 1989 through 31 Decem>er 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 (predatar and bottom feeder) and sediment samples were analyzed
for concentrations of gamma emitting nuclides. Two fish samples collected

ibelow the discharge showed trace concentrations of Cs-137. 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 gama emitting nuclides. Concentrations detected were consistent
with those observed in other years.

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

Cow and goat milk samples were analyzed for concentrations of I-131
and gamma emitting nuclides. Iodine-131 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

afrom Chernobyl.

Well water samples were analyzed for concentrations of tritium and
gamma emitting nuclides. All results were less than the minimum detectable
level.

)

Vegetation samples were analyzed for concentrations of gamma emitting
nuclides. Concentrations detected were consistent with those observed inother years.

A game sample was analyzed for concentrations of gamma emitting
nuclides. Concentrations detected were consistent with those observed inother 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.

1
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11. Introduction

The Limerick Generating Station (LGS), consisting of two 1055 MWe
boiling water reactors owned and operated by Philadelphia Electric Company
(PEco), is located adjacent to the Schuylkill River in Montgomery County,
Pennsylvania, Unit No. I went critical on 22 December 1984. Unit No. 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 mekn sea 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 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 1989 through
31 December 1989.

!

!

)

'I
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A. Objectives

The objectives of the Radiological Environmental Monitoring Pro-
gram are:

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

2. 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.

B. 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
(potable) water, and air particulates.

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

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

4. Concentrations of I-131 in air and milk.

5. Ambient gamma radiation levels at various site environs.

-4-
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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 environmental *
samples for the LGS REMP in 1989.

Aountic Environment

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
24S2) and five drinking water locations (13H2,15F4, .15F7 - 1602,-

and 28F3). Control locations were 10F2, 2451, 24S2, and 28F3.
All containers used were new unused plastic bottles, which were
rinsed at least twice with source water prior to collection. Fish
samples com
tom feeder)prising the flesh of two groups, catfish / bullhead (bot-and sunfish (predator), were collected semiannually at'
three locations: 16C5 and 20S1 (indicator) and 2901 (control).
Sediment samples composed of recently deposited substrate were
collected at three locations semiannually: 16B2 and 16C4 (in- 1

dicator) and 33A2 (control).

Atmosoheric Environment
i

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 (281, 601, 9C1,10S3,11S1,
13C1, 13H4, 14S1, 1501,-17B1, 2001, 22G1, 26B1, 29B1', 3101,'34S2,
and35B1). Of the airborne iodine samples at these seventeen '

locations, eight (10S3, 11S1, 13C1, 13H4, 14S1, 22G1, 31D1, 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 22Gl. 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 I cubic foot per minute. '

1

Milk samples were collected biweekly at five locations (10B1,
1981, 21B1, 22F1, and 25B1) and monthly at six locations (36El, |
9G1, 11El, 13E2,.18C1, and 22C1) during April through November,

,

and monthly at all locations-during December through March. Loca-
tions 9G1 and 22F1 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.

-5-
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Well water samples were collected semiannually from two locations
11S1(indicator and18Al(control)innewunusedtwogallon
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 (26S5) by hunting.

Ambient 9 - Radiation

Direct radiation measurements were made using thermoluminescent
dosimeters (TLD) consisting of calcium sulfate (CaSO ) doped with-4
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 (36S1, 3S1,--

SS1, 7S1, 1053, 11S1, 1451, 1652, 18S1, 21S1, 23S2, 25S1, 26S3,
29S1, 32S1 and 3452) near and within the site perimeter represent-
ing 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 (281, 2El, 4El,
601, 7El, 9C1, 10El,-10F3, 13C1, 13El :15DI, 16F1, 17B1, 19DI,
2001, 20F1, 2401, 2501, 26B1, 2802, 2981,-29E1, 31Dl', 3102, 34El,.
3581 and 35F1) extending to approximately 5 miles from the site
designed to measure possible exposures to close-in population;

And an outer ring consisting of five locations (5H.1, 13H4, 18G1,
22G1 and 32Gl) extending from approximately 12-to 10 miles from
the site and considered to be unaffected by LGS releases.

The specific TLD locations were determina6 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 practice 1);

4. And near the closest dwell u to the vents inithes
prevailing 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.

!

-6-
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B. Data Interpretation

The radiological and direct radiation data collected >rior to LGS
becoming operational was used as a baseline with whic1 this opera-
,tional 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 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 i

was less than the MDL, the result was reported as < the MDL value. !

The lower limit' of detection (LLD) was defined as the smallest
concentration of radioactive 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 anal-
ysis. For a more detailed description of the results calculation,
see Appendix D.

Data received from the laboratory were reported using the conven- i

tion of rounding the result to the same number of significant
places as the first significant digit in the error. term-(i.e.,
3.62 i 1.23 rounds to 4 i 1). Results for each type of sample
were grouped according to the analyses performed. For gamma

,

!

analyses, .at least those nuclides specified in Technical 5)ecifi-
cation Table 3.12.1-2 for.each sample media and nuclides w11ch 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 the.n single analysis uncertainty. For these cal-
culations, all rt:sults below the MDL were considered to be at the
MDL. As a result, the means were biased high, and the standard
deviations were generally biased low.

t

|
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C. Program Exceptions

For 1989 the LGS REMP had a sample recovery rate of better than
99%. The exceptions to this program are listed below:

1. Air particulate and an air iodine samples were not collected
from station 6C1 between 7/23/89 and 7/31/89 due to loss of
power

2. Surface water samples collected at station 24S2 (Fricks Lock)
in June were grab composites due to pump malfunction.

3. 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.

4. Surface water samples collected at station 24S2 (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.

5. Surface water samples collected at station 24S2 (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.

6. 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.

7. Surface water samples collected at station 16B2 (Linfield
Bridge) in August through December were grab samples due to
cump malfunctions.

8. 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.

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

10. 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.

11. LLD values for Ba-140 and La-140 for milk samples collected
from station 2161 in February and March were not met as a
result of the analyses being assigned late.

-8-
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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 a>propriate
procedures and equipment are in place to_ assure relia)1e program
implementation. .

The problems observed at location 16B2 (Linfield Bridge) have oc-
curred for many years. We are investigating relocating this
sampler further downstream at.a location that will permit easier-
maintenance.

D. Program Changes

1. Milk station 21B1 was changed from a monthly'to a biweekly
-

,

collection. ,

1
i

2. Milk station-1961,was added to the program as a biweekly
sample beginnir.9 6/20/89,

3. TLD station 36S1 was moved and redesignated ~30S2.
'

i

-

r

i

l
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IV. Results and Discussion '|
A. Aquatic Environment i

1. Surface Water

Samples were taken from six locations on a monthly schedule.-
Samples were collected from a continuous sampler at all six -i

,

locations (10F2,13HS,15F5,1682, 24S1, and 24S2). Of these l

locations, three (15F5,16B2 and 13H5) 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-I and C-II, Appendix C).. Detectable activity _ was observed
in the soluble and insoluble fraction of the surface water -
samples; the values were consistent with previous years (Fig- ||ures C-1 and C-2, Appendix C) and ranged from 2.7 to 9 pCi/l .. ;

for the soluble fraction and from <.3 to 1.9 pC1/1 for the "

insoluble fraction. Similar activity levels were observed- !
between indicator and control locations for-the soluble and iinsoluble- fractions,

j

%Tritium
:)I

Samples from locations 10F2,16B2, and 24S1 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.pC1/1. Similar activity levels
were observed at all locations.

i

Gamma Spectrometry
,
,

Samples from all locations were analyzed for gamma emitting
nuclides (Table C-IV, Appendix C). With the exception of '

naturally occurring K-40 and Th-228, all nuclides searched
for were below the minimum detectable level.

2. Drinkina (Potable) Water

Monthly samples were taken from five locations (13H2,15F4,- 1

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

i

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/l

- 11 -
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for the soluble fraction and from <.3 to 2.0 pC1/1 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).

Tritium

Samples from locations 13H2,15F4,- 15F7,1602 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/1.
Similar activity levels were observed at all locations.

G - Spectrometry
1

i

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

3. fish

Fish samples comprised of catfish / bullhead. (bottom feeder)
and redbreast /pumpkinseed (predator) were collected at three-
locations (1605, 20S1 and-29C1) semiannually. Two locations

,

(16C5 and 20S1) could be affected by: Station discharges. The '

following analysis was performed:-

Gamma Soectrometry-

The edible portion of-fish' samples from all three locations-
was analyzed for gamma emitting nuclides' (Table C-IX, Appen- .i

,

dix C). With the exception of Cs-137 and naturally. occurring. i
K-40, all nuclides searched for were below the minimum detec-

;

table level. Trace quantities of Cs-137_ ranging from .005 to j
.012 pCi/g wet were. found at the-indicator location 20SI. 1

Levels observed were consistent with those observed in pre-- i

vious years (Figure C-5, Appendix ~C).

4. Sediment
i

Aquatic sediment samples were collected at three locations !

(16B2,16C4and33A2) semiannually. Of these: locations, two
:(1682 and 16C4) could be affected by Station discharge. The jfollowing analysis was performed:

Gamma Soectrometry

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- 1

228 and Ra-226 comonly occur in sediment from daughter decay
of natural uranium. >

- 12 -
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Maganese-54 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 fall-
out. Concentrations of Cs-137 observed were consistent with
those observed from previous years (Figure C-6, Appendix C).

B. Atmospheric Environment

1. Airborne

a. Air Particulates

Continuous air particulate samples were collected from
seventeen locations on a weekly basis. The seventeen
locations are separated into three groups: Group I
represents locations within the LGS site boundary (1053,
1151, 14SI and 34S2), Group 11 represents locations near
the LGS site (2B1, 6C1, 9C1,13C1,15DI,1781, 2001,
26B1, 29B1, 3101, 35B1), and Group III represents con-
trol locations at remote distances from LGS (13H4 and
22G1). The following analyses were performed:

Gross Beta

Weekly samples were analyzed for concentrations of beta
emitters (Table C-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/m ,3

No significant difference in activity was observed be-
tween the control and indicator stations.

Gamma Soectrometry

Weekly 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
detectedina}lsamples. These values ranged from 29 to
130 E-3 pCi/m . K-40, also naturally occurring, was
detecteding3 samples. These values ranged from 4 to
50 E-3 pCi/m . All 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.

- 13 -
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b. Airborne Iodine

Continuous air samples were collected from the same
seventeen locations as the air particulate samples.
However, of the seventeen locations, eight (1053,1151,
13C1,13H4,1451, 22G1, 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 are found in Table C XI!!, Appendix C. All results
were less than the minimum detectable level.

2. Terrestrial

A. Bilk

Samples were taken from four locations (1081, 2181, 22F1
and 25B1) biweekly during the grazing season (April-
November)andmonthlyatothertimes. A fifth location
(1981) was added in June. Samples from six additional
locations (9G1, llE1, 13E2, 18C1, 22C1 and 36El) were
taken monthly. The following analyses were performed:

Iodine 131'

All milk samples from all locations were analyzed for
concentrations of 1 131 (Table C-XIV, Appendix C). All
results were less than the minimum detectable level.
G - a Soectrometry

Eeth milk sample from locations 1081, 1981, 2181, 22F1
u< 25B1 and quarterly milk samples from locations 9G1,
llEl, 13E2, 18C1, 22C1,'and 36El were analyzed for con-
centrations of gamma emitting nuclides (Table.C XV, Ap-
pendixC).

'

With the exception of Cs-137 an:1 K 40, all 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).
ranging from 3 to 7 pC1/1, Cesium 137 was also found at
two milk fams (22F1 and 25B1). The positive values
ranged from 4 to 5 pCi/1'. This activity was attributed
to residual fallout from Chernobyl.

b. Well Water

Samples were collected from two locations,1151 (in- i

dicator) and 18Al (control), semiannually. The follow-
ing analyses were performed:

- 14 -
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[
Tritium j

Total samples from both locations were analyzed for
aqueous tritium activity (Table C-XVI. Appendix C).,

; Results ranged from <30 to 60 pCi/1. :

Gamma Spectrometry |
) Total samples from both locations were analyzed for gam-

ma emitting nuclides (Table C-XVI, Appendix C). All
nuclides searched for were below the minimum detectable
1evel. ||

C. Venetation
,

j Vegetation samples were collected from one location |
- (1151) monthly during the growing season. The following ;

analysis was performed:
,

!

! Ga m Soectrometry I

!

Vegetation samples were analyzed for gama emitting
nuclides (Table C-XVII, Appendix C). The nuclides a

; detected were naturally occurring Be 7 (due to cosmic
| ray activity) ranging from <.03 to .4 pCi/g wet, K-40
; ranging from 3.5 to 9.6 pC1/g wet and Cs-137 ranging
i from <.003 to 0.014 pC1/g wet. All other nuclides were
j less than the minimum detectable level,

d. Samt
,

| A rabbit sam>1e was collected annually from one location
(2655) and tie following analysis was performed:

Gama Spectrometry
,

Rabbit flesh was analyzed for gama emitting nuclides
(TableC-XVIII,AppendixC). All nuclides seart.hed for
were less than the minimum detectable level with the ex-
ception of naturally occurring K 40, which had a value
of 2.6 pC1/g wet.

,

'
C. Ambient Gama Radiation

i

Ambient gama radiation levels were measured utilizing CaSO :Dy4
thermoluminescent dosimeters. Forty-eight TLD locations were es-
tablished around the site in a three ring concept for comparison

>oundary; a " middle ringan " inner ring"of twenty seven locations within a tenof sixteen locations around the site)urposes:

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.

,
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Most of the TLD usasurements 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
wereconsistentwiththoseobservedinpreviousyears(FigureC-8, ;

AppendixC).
1

The April monthly TLD data showed m y results greater than t

9.0 mR/std. month. This trend wa. " insistent at all three rings
'

(Table C-XII, Appendix C). Therefs a, the increased gamma radia-
tion levels were not considered a l',sult of LGS operations. .;
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APPENDIX A
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARV

NAME OF FACILITY: LINERICR GENERATING STATION DOCMET NO. 50-352 & 50-353
LOCATION OF FACILITY: WONTGOWERY COUNTY. PA REPORTING PERIOD: 1989

INDICATOR CONTROL LOCATION w!TH HIGHEST
REQUIRED LOCATIONS LOCATIONS ANNUAL WEAN NUMBER

#EDIUM OR TYPE OF NUMBER OF LOWER LIMIT MEAN WEAN WEAN STATION * OF NONROUTINE
PATHWAV SAMPLED ANALYSES ANALYSES OF DETECTION (F) (F) (F) NAME REPORTED

(UNIT OF MEASUREWENT) PERFORMED PERFORMED (LLD) RANGE RANGE RANGE DISTANCE & DIRECTION #EASURE#ENTS
_ ...--- .... .. . _ .... - . ..... . - ------ - ... -

_ _ - - _ . . . . .

SURFACE WATER GROSS BETA 72 4 4.8 4.7 5.4 10F2 (CONTROL) 0
(PCI/ LITER) SOLUBLE (36/36) (36/36) (12/12) DERMIONEN PUMPING $TATION

(2.7*9.0) (3.0-8.0) (3.6-8.0) 7.1 MILES E OF SITE

GROSS BETA 72 4 1.1 1.0 1.3 2452 (CONTROL) O
INSOLUBLE (15/36) (15/36) (6/12) FRICKS LOCK

(0.4-2.0) (0.4-1.9) (0.4-1.9) 0.3 MILES wSw OF SITE

TRITIUM 12 2000 130 100 130 1682 (INDICATOR) 0
(4/4) (7/8) (4/4) LINFIELD BRIDGE
(90-170) (80-130) (90-170) 1.1 MILES SSE OF SITE

GAwuA 72
K-40 N/A 10 8 13 1682 (INDICATOR) 0

(7/36) (8/36) (2/12) LINFIELD BRIDGE
(5-20) (5-10) (12-13) 1.1 MILES SSE OF SITE

MM-54 15 < LLD < LLD < LLD 0
CO-58 15 < LLD < LLD < LLD 0
FE-59 30 < LLD < LLD < LLD 0
CO-60 15 < f 10 < LLD < LLD 0
ZN-65 30 < ( LD < LLD < LLD 0
ZR-95 30 ( LLD < LLD < LLD 0
MB-95 15 < LLD < LLD < LLO O
CS-134 15 < LLO < LLD- < LLD 0
CS-137 18 < LLD < LLD < LLD 0
BA-140 60 < LLD < LLD < LLD 0
LA-140 15 < LLD < LLD < LLD O

TM-228 N/A '< LLD 1.6 1.6 10F2 (CONTROL) 0
(1/36) (1/12) PERMIONEN PUMPING STATION
(2-2) (2-2) 7.1 MILES E OF SITE

DRINNING WATER GROSS BETA 60 4 4.6 5 5 13H2 (INDICATOR) 0
(PCI/ LITER) SOLUBLE (48/48) (12/12) (12/t2) SELMONT WATER WORKS (PHILA.)

(1.9-8.0) (3-8) (4-8) 25.5 MILES SE OF SITE

GROSS BETA 60 4 0.8 0.8 0.9 13H2 (INDICATOR) O
INSOLUBLE- (12/48) (1/12) (2/12) SELw0NT WATER WORKS (PHILA.)

(0.4-2.0) (0.8) (0.4-1.3) 25.5 MILES SE OF $1TE

mEAN AND RANGE BASED UPON DETECTABLE WEASUREWENTS ONLV.
FRACTION OF DETECTABLE WEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F).
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APPENDIX A
RADIOLOGICAL ENVIRONuENTAL WONITORING PROGRAW ANNUAL SUMWARY

MA#E OF FACILITY: LIMERICM GENERATING STATION DOCMET NO. 50-352 & 50-353
LOCATION OF FACILITY: WONTGOwERW COUNTV. PA REPORTING PERIOD: 1989

INDICATOR CONTROL LOCATION WITH HIGHEST
REQUIRED LOCATIONS LOCATIONS ANNUAL WEAN' NUMBERNEDIUM OR TYPE OF NUwSER OF LOWER LIMIT MEAN #EAN WEAN STATION * OF NONROUTINEPATHWAV SAMPLED ANALYSES ANALYSES OF DETECTION (F) (F) (F) NAWE REPORTED(UNIT OF MEASuoEmENT) PERFORMED PERFORMED (LLD) RANGE RANGE RANGE DISTANCE & DIRECTION WEASUREMENTS- - - - - - - -- -- .. . _.......... --

- --- -_ ... ,- _ - - . ..-

FISH GAMMA 6
. _ - - - - - - . _ . _ - = - _ . - - - -

PREDATOR M-40 N/A 3.1 3.0 3.4 20S1 (INDICATOR) 0(PCI/ GRAM WET) (4/4) (2/2) (2/2) DI3 CHARGE AREA
(2.8-3.9) (2.6-3.5) (2.8-3.9) N/A

pH-54 13 < LLD < LLD < LLD 0CO-58 13 < LLD < LLD < LLD 0 ,FE-59 .26 < LLD < LLD < LLD 0CO-60 13 < LLD < LLD 4 LLD 02N-65 .26 < LLD < LLD < LLD 0CS-134 13 < LLD . < LLD < LLD 0

CS-137 .15 0.012 < LLD O.012 20S1 (INDICATOR) 0
(1/4) (1/2) DISCHARGE AREA
(0.012-0.012) (0.012-0.012) N/A

SILT / SEDIMENT GAMMA 6
(PCI/ GRAM DRV) BE-7 N/A 2.8 < LLD 2.8 16C4 (INDICATOR) 0

(1/4) (1/2) vlNCENT DAW
(2.8-2.8) ( 2. 8-2'. 8 ) DOWNSTREAM OF DISCHARGE

M-40 N/A 12.6 10.6 13 1682 (INDICATOR) 0
(4/4) (2/2) (2/2) LINFIELD 8 RIDGE
(9.9-15) (9.T-12) (11-15) 1.1 MILES SSE OF SITE

WN-54 N/A 0.04 < LLD O.04 16C4 (INDICATOR) 0
(1/4) (1/2) v!NCENT DAM
(0.04-0.04) (0.04-0.04) Dow4 STREAM OF DISCHARGE

CS-134 .15 < LLD < LLD < LLD 0

CS-137 18 0.20 < LLD O.21 16C4 (INDICATOR) 0
(4/4) (2/2) VINCENT DAM
(0.13-0.25) (0.19-0.24) DOWNSTREAM OF DISCNARGE

RA-226 N/A 1.6 2.0 2.0 33A2 (CONTROL) 0
(4/4) (2/2) (2/2) UPSTREAM OF DISCHARGE
(1.0-2.2) (1.9-2.2) (1.9-2.2) N/A

TH-228 N/A 1.2 0.96 1.3 1682 (INDICATOR) O
(4/4) (2/2) (2/2) LINFIELD BRIDGE
(1.1-1.6) (0.91-1.0) (1.1-1.6) 1.1 WILES SSE OF SITE

WEAN AND RANGE BASED UPON DETECTA8*.E NEASUREMENTS ONLY.
FRACTION OF DETECTABLE WEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F).

.
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APPENDIX A
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUWWARY

MAmE OF FACILITV: LINERICK GENERATING STATION DOCKET NO_: 50-352 & 50-353
LOCATION OF FACILITY: MONTGOMERY COUNTY. PA REPORTING PfRIOD: 1989

INDICATOR CONTROL LOCATION w!TH HIGHEST
REQUIRED LOCATIONS LOCATIONS ANNUAL WEAN NUW9ER

#EDIUM OR TYPE OF NUmSER OF LOWER LIMIT WEAN WEAN #EAM STATIO9e ar OF MONROUTINE
pathway SAMPLED ANALVSES ANALYSES OF OETECTION (F) (F) (F) Ma#E REPORTED

(UNIT OF MEASUREMENT) PERFORwED PERFORWED (LLD) RANGE RANGE RANGE DISTANCE & DIRECTION WE ASUREasENTS -
__

- . _ _ . _ . . - . _ -- _ .._. . ._.. __. .____....__.. _....._. . . . . . _ . . - _ _ . - . . . -- ......

ROOT CWOP GAmuA 6
(PCI/GRAk WET) SE-7 N/A O.08 0.08 1151 (INDICAfDR) 0

(5/6) (1/6) LGS INFO 8MATION CENTER
(0.08-0.08) (0.08-0.08) 0.5 WILES ESE OF SITE

M-40 N/A 4.3 4.3 1951 (INDICATOR) 0
(6/6) (6/6) LGS INF6RMATION CENTER
(2.9-5.4) (2.9-5.4) 0.F MILES ESE OF SIIE

I-131 .06 < LLD < LLD 0
CS-134 .06 < LLD < LLD 0
CS-137 .08 < LLD < LLD 0

R/;eBI T Gamma 1

(PCI/ GRAM WET) M-40 N/A 2.6 2.6 2655 (INDICATOR) 0
(1/1) (1/1) FRICKS LOCK AREA
(2.6-2.6) (2.6-2.6) N/A

I-131 N/A ' LLD < LLD 0<

CS-134 .06 < LLD < LLD 0
CS-137 .08 < LLD < LLD 0

OIRECT RADIATION TLD-MONTHLv 576 N/A T.09 T.04 8.57 31D1 (INDICATOn) 0
(G21LLI-ROENTGEN / (516/516) (60/60) (12/12) LINCOLN '5UBSTATION

STD. MONTH) (4.60-1-5.90) (4.50-12.00) (8.00-9.30) 3.0 WILES Nw OF SITE

TLD-QUARTERLY 192 N/A 6.26 6.25 T. /5 SH1 (CONTROL) O
(172/172) (20/20) (4/4) SIRCH SUB ST ATION
(4.20-8.00) (4.30-8.00) (T.60-8.00) 25.8 MILES NE OF SITE

MEAN AND RANGE BASED UPON DETECTABLE WEASUREWENTS ONLY.
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICA 1ED IN PARENTHESES (F).

_- -.
-.
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APPENDIX 8: SAMPLE DESIGNATION AND LOCATIONS

.

LIST OF 1 ABLES AND FIGURES

,

| TABLES

i

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

Limerick Generating Station

TABLE B-II: Sample Collection and Analysis Program for the Operational ,

Radiological Environmental Monitoring Program, Limerick Gen- +

erating Station, 1989

i
FIGURES :

FIGURE B 1: Environmental Sampling Locations on site or near the Limerick *

Generating Station

FIGURE B 2: Airborne and TLD Environmental Sampling Stations at Interme-
diate Distances from the Limerick Generating Station

| FIGURE B 3: Aquatic and Terrestrial Environmental Stations at Intermedi-
| ate Distances from the Limerick Generating Station

FIGURE B 4: Environmental Sampling Stations at Remote Distances from the
Limerick Generating Station
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TABLE B 1: Location Designation and Identification System for the Limerick
Generating Station

1111 General code for identification of locations, where:

1X - Angular Sector of Sampling Location !
The compass is divided into 36 sectors of 10 degrees each with center. |
at Limerick off gas vent. Sector 36 is centered due North, and others '

are numbered in a clockwise direction.

1 - Radial Zone of Sampling Location (in this report, the radial distance i

from the Limerick vent for all regional stations). ;

5 : on site' location E : 4 5 miles off site I
A : 0 1 mile off-site F : 5 10 miles off site .

B : 1-2 miles off-site G : 10 20 miles off site !

C : 2 3 miles off site H : 20 100 miles off site ,

D : 3 4 miles off-site !
.

I- Station's Numerical Designation within sector and zone, using 1, 2 '

3... In each sector and zone. ;

!

,

-,

t

9

1

!

.

I

,

f
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TAetE S-II. Sample Collect ion and Anot ysis Progress f or the Operst lenel Redletegical Environment e t egenitering Progree,
Limerich Generettag Statlen, 1999.

ENVIRoseBENT AL DISTANCE & DIRECTION COLLECTIOesIBETHOD AcentV515 &
STATIOes LOCATIose DESCRIPTIOss iFROW LG5 VENT & FeEOUE8sCV FREQUEseCY PERFOREBED

A. Surf ace teater

10r2 Perk 4emees Pumping Stetten 7.1 miles E too getten seapte G. Dete (5&I)-monthly
(controt) collected frome e Gesume 5, ; _ - .thfy

centinuous meter TritSN rterty compostte
sempler, amonthly

13HS Se te=ent Water Works 25.5 miles SE some es 10F2 G. sete (5&I)-monthly
(indiceter) Geese Spec-monthly

15F5 Phttodelphie W . 6 7.8 miles SSE 5e== es 10F 2 Semen es 13H5
Water Company (Sndicator)

1682 t_tafleto Bridge 1.1 elles SSE Some es SOF2 t- es 10F2
(indicator)

2451 t_lemer 9 c h Inteke 0.3 elles SSW Some es 10F2 Some es 10F2
(control)

2452 Frteks Lock Boat House ft.3 elIes WSW h as 10F2 Same es SM
(control) -

B. DrinkSne (PotabIe) teeter

13H2 Se Ismont Water Worts 25.5 miles SE Too seiton compes6te G. Dete (5&I)-eenthey
(indicator) sempte ceItected frose Gesume E,_. thsy

e coetinuous weter Tr 9 t twet er 3 y compoo 9 t e
sempler, sonthly

15F4 Phl tadelphie Sutsurtson 7.8 m49es SSE 5ese es 13M2 Some os 13>t2
Water Company (indicator)

15F7 Phoenievi19e tooter teorks 5.2 et1es SSE Some es 13H2 Some es 13*l2 |
(Indicator) j

i

16C2 C1t taens 94eee temter Company 2.4 seties SSE Some os 13H2 same es 13H2 !

(indicator) j

29F3 Pot tstown teeter Auther4t y 5.9 ml5es esser Some es 13Pt2 Some os 13H2
(contret)

|
.

!

.. . - - - . - -- _ _ _ _ _ - _ _ _ _ _ _ - _ _ - _ - - _ _ - _ _ - - _ - . . - _ _ _ _ _ . _ . - - , _ __
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TABLE S-II: Sample Costection end Analysis Program for the Operationel Redtetogical Environmentet monitoring Progree.'

(contd.) Limerick Generating Stetton. 1999.

E9WIRO8esENTAL DISTA8eCE & OtRECTION COLLECTION 88ETHOD A8eALYSIS &
STATIO8e LOCATIOst DESCRIPTIOpe F#0m LG5 VENT & FREQUE9eCy FleEOUEteCY PERFOIN8ED

C. tee t I water

1151 LG5 Inforention tenter O.5 miles ESE two getson pret. Trttl e semiennuetty
tehen f roen foucet i Spec-sevel annue I t y
semiennue89y

teat Contros 1.0 miles 5 some as 1951 Some es 1951

i

O. Co.'s with

36Et 4.7 miles M Two gettons prec- I - 131-meent h l y

essed elIk pur- Gesumme spec-guert ce t y
cinesed monthly et
form detry store

9G1 Contros 91.4 etles E Two getten gree t- es 36Et
semple to9 letted
f rom tpu s h tenh

at form monthly

| 4.9 miIes ESE Some as 9Gt Some es 36Ei11E1

13E2 4.5 ml es SE Some es 9G1 Some as 36E1

18C1 1.9 miles 5 Some es 9G1 h as 36Et

1983 1.9 elles SSW St-seekly during I-131-eleoehty
groring seeson (ApriI h Spec-blweekay
through toeveneer):
monthly othermise

21e1 1.7 miles See Some es 9G1 h as 36Et

22Cf 3.0 miles Sw Some as 9G1 h as 36Et

22F1 Contret 9.8 miles SW Some es 1981 Some es 1981

2581 1.3 mi1es WSU Some as 1961 Some es 19st

.

$

- , , .- , , - - - . - + n. . ...e- ,, ,,s~-.. , - . . , , - - . . - . - , , , - , ,_ , - - . , _



TASLE 8-II: Sample Colsectlen and Anotysis Progreen for the Operational Redlelogical Envirerwmentet montterlag Program.
(contd.) Limerick Generating Stetten. 1989.

E89VIRONetMTAL DISTAceCE & OtRECTION COLLECTIO8e WETNOO ANALYSIS &

STATION LOCATIOss DESCRIPTIOes FROu LGS VENT & FREQUE9sCY f REQUENCY PERF08 teed

E. Goet's With

tost 1.1 mile Est 1.o ge t t en pret, I-131-hlweekly
sesuple purchased Gemeene Spec-triseek l y
at goat term. bl~
weekIy ourleg grerleg
season (Aprit theough
Mov W r): monthly
otherwise

e. Air PortScutetes/Alf Iodine

291 Sonetoge Substetton 1.5 mlles tessE Appeorlasteay 1 cf. G. seto-weekay
centinuous fIo= Gesume Spec -mont h 8 y e oogwys 9 t e
theough gIass f 5 tree- 1-131-6f necessary
and charcoeI fI:ters
(eppron. 2" diemmeter)
which ere insta Ied for
one wee 6 and repIaced

6C1 Pottstown t_andlag FleId 2.1 ml4es EME Samme as 28t Some es 25t

901 Reed Road 2.2 miles E San => es 291 Some es 291

1053 8 teen Reed 0.5 miles E same as 291 G. Bete-weekly
Gemene Spec-eenth9y compesIte
I-131-eeek1y

1851 (GS Informatten Center 0.5 ettes ESE Some es 281 Some as 1953

13C1 sting Reed 2.9 miles SE Sesme as 281 Some es 1953

13H4 2301 enertet Street. 29.9 ottes SE Some se 291 Some es 1953
Phltodelphle (control)

1451 Longwiew Rood 0.6 miles SE %=== es 291 Some as 1953

150 Sprir=, City Suttstet ton 3.2 miles SE Sesme es 291 Some es 281

, . _ - - - . ., , , . . _ . - , _ . - .~. _ . - _ . . , . . _ . _ ___



YABLE 8-11: SeagsIe toI1ect ten and AneIys $s Pregree for the Operetlonei Redte9ogicet Enwfronmente! ImentterIng Program.
(centd.) Limerick Generetlag Statlen. 1999.

ENVIRO *8mEseT AL DISTA*eCE & DIRECTIOe# COttECTIOne EsETHOD AseAtysts &

ST A T IOne LOCAT10se DESCRIPT!One FRORB LGS VEsef & FREQUtseCV FREQUEseCV PERFOsNeED

F. Air Particulates/ Ale Iodine (contd.)

1781 tint 4elo Substetton *.6 =6ses 5 Some es 281 Some es 781

2001 Ett4s wood Rood 3.1 miles $$a Some as 281 Some es 791

77G1 tanner Substetson 17.6 etles Sw Se=e es 7Bf some es 1053
(controt)

7681 Old Schuylkitt Wood 1.7 miles w Some es 791 Se=> es 781

7991 West mome 1.6 mi s es 9ee Some as 791 Some es 754

31D1 Lincoln Substetton 3.0 mises low some es 799 'm as 1053

3457 teet . Tower #1 0.6 w91es sense $mme es 73t $, ,, pgt

3581 Pteesentwie. Reed 1.9 miles teneur Se== es 781 Some es 1053

G. F9sh

16C5 Vincent Poet Deenstream of Flsh flesh free tes Gommun Spec-Semiennwel t y

(indicator) Discher1pe groups repeesentGng
predeter and trot tom
feedeLe spec 4es cet-
Sected try electro-
fisher er other
appeopr4ete fishery
geer, seelennually

2053 Discherge Aree Dewootreem of Some es 16C5 Some es 16CS
(indicator) Otscherpe

79C1 Pottsteen Victatty Upstream of Inte*e h es 16C5 Some se 16C5
(control)

- _ - - -
- ,. .- . ,



_ __ _ _ _ _ _ - _ _ _ _ _ _ _ - _ _ _ _ .. _ - __- ___. - _ _ .

TABLE 8-11: Songste Collett lon and Analysts Progree for the Operettonel Redletogical Envirormeentet monitoring Program.
(contd.) Linserich Generstlng Stetton. 1999.

ENVIRONMENTAL DISTANCE & DIRECTION COLLECTION WETHOD AceALYSIS &
STATION LOCAT10ms DESCRIPTIOss f'#0p LGS VE117 & F#EOUEleCV FREOLSteCV PERFOmuED

H. Sediment

L'nfteid Bridge tw t * mesa of Decent 4y t9eposIted Gesumen Spet-SemtenneseI ly1682 i

(Indiceter) Dis testge sediament collected
tw50= 1 tie estertine,
samtannue89y

16C4 V$ cent tsem Deensteeen of Some es 1682 Some es 1682
(indicetor) D9scherge

33A2 Control Opstream of Some es 1682 Sosne as 1682
Discherpe

_

!. Game

2655 fr5chs Loch Area Site vicintty Gene enlee4 co11octed Gesano Spec-ennueIty
try taunt ing annue11y

J. Vegetetton

1151 LGS Inforestton Center 0.5 miles ESE Brood teefy vegetetton Gemmme Spec-monthsy
and root crops. mienthly
during the growleng
seesen (Mey-Sept osmtper )

M. Environment e t Destanetry-TLD

36S1 Ewergreen & Sonetoge Deed 0.6 miles W Collect ion emethod and TLD-monthly
fressuency is descritped TLD w eterly
in plecoment procedure.
Section III. A.

3652 Ewergreen & Sonetope Mood 0.6 mi t es se Some as 3651 Samme os 3G51

261 Sonotage Substet4on f .5 al1es 8 pee h es 365i Sesme es 36St

2Et Loughing waters GSt - 5.1 sulles sesE Some es 3651 Somme es 3651

-. ,. .



TA9LE S-II: Segle Collection and Analys ts Program for the tngseret f onal Radiological Environmantet monitorine Program.
(contd.) L9merSch Generating Statlen. 1989.

ENVIRONMENTAL DISTANCE & DIRECTION COLLECTIO85 WETHOD A8e4 LYSIS &
ST A TIO88 LOCATIOet DESCRIPTION F #018 LGS VENT & FREOUENCY FREQUENCY PERFONWED

K. Environmental Dosimetry-TLD (contd.)

I
357 Senatoes Road 0.6 mi ses seest Som. as 3651 Saam as 3651

4E8 8selffet poed 4.6 me les seE Same as 3651 Some es 3651

551 Possum Ho38o. Reed O.4 mi8es seE Some es 3651 Same es 365t

SHI Birch Substetton 25.6 miles seE Se== es 3651 Same es 3651

6Ct Pot tstown Landing F 9 eld 2.1 alles EteE Some as 3658 Some es 36S1

751 LGS training Eenter 0.5 miles EseE Some es 3651 Same as 3651

7El Pheasant Road 4.2 miles Ee0E- Same es 3651 Same as 36St

9CT Ge=d Dead 2.2 elles E Same es 3651 Some as 3651

1953 meen Road 0.5 elles E Sa== es 3651 Same es 3659

80Et Royersford Road 3.'9 miles E Sa== es 3651 Some es 36S9

1OF3 7rappe SutPstat 4on 5.5 m48es ESE Some es 3651 Same as 3651

1151 LGS f u ormst ton Cent er O.5 mIies ESE Sama es 3651 Some es 365t

13C1 Mlas need 2.*9 miies SE Some es 365i Some es 3651

4 13E1 Veuphn Substat4on 4,2 mi1es SE Some es 3651 Some es 3651

83H4 2301 seerhet Street. 28.8 miles SE Some es 3651 Some es 3651
Phttodelphie (contre 9)

1451 Lonewlem mood. SE Sector 0.$ miles SE Some es 3651 Some es 3651

1501 Spring City Subetetton 3.2 miles SE Some es 36S1 Some es 3651

1652 Lonewtee Wood. SSE Sector O.S attes SSE t- es 3651 Same as 36S1

1SF1 P1he8and $ctPstat 1on 4.9 ml1es SSE %=== es 36S1 Some as 3651

17ei Linf4eId Substat5on 1.6 miies S Some es 365i Some es 3651

~ . . . . . . - . . - ,, ,- . . _ . . - - - . . - . . _ - - - , - - - .
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2B1 SAtMTOGA SUBSTATION 2001 ELLIS WOODS ROAD
2E1 LAUGHING WATERS 20F1 SHEEDER SUBSTATION
4E1 IF.lFFER ROAD 24D1 PORTERS MILL SUBSTATION
6C1 POTTSTOWN AIRPORT 2$D1 HOFFECKER C KEIM ST.
7El PMEASANT Roto 26B1 OLD SCHJYLKILL RO/C
901 REED ROAD 2802 W. CEDARV:LLE R0to

10E1 ROYERSFORD ROAD 29B1 YOST ROAD
10F3 UAPPE SUBSTATION 29El HIGH SUBSTATION *

13C1 KING ROAO 31D1 LINCOLN SUBSTATION >

1$El VA'XXN ROAD 3102 POPLAR SUBSTATION
1$D1 SPRING CITY SUBSTATION 34E1 YARNELL ROAD
16F1 P!KELAND SUBSTATION 35B1 PLEASANTVILLE ROAD
1781 LINFlELD SUBSTATION 3$F1 RINGING ROCKS SUBSTATION
19D1 SNOWDEN SUBSTATION

FIGURE B-2
AIRBORNE AND TLD-
DNIR0tND1TAL SAMPL1t43
STATIONS AT INTEPFIDIATE
DISTANCES FROM THE LitdiRICK
GENERATlf43 STATION
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AQUATIC AND TERRESTRIAL
ENVIRONMENTAL SAMPLING STATIONS AT
INTERMEDIATE DISTANCES FROM THE
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APPENDIX C: DATA TABLES

LIST OF TABLES AND FIGURES

TABLES

Table C I Coruntrations of gross beta-(soluble) in surface water-
samples collected in the vicinity of Limerick Generating
Station, 1989.

Table C-II Concentrations of gross beta (insoluble)-in surface
water samples collected in the vicinity of Limerick Gen-
erating Station, 1989.

Table C-III Concentrations of aqueous tritium in surface water
sar.ples collected in the vicinity of Limerick Generating
Station, 1989.-

Table C-IV Concentrations of gama emitters in surface water
samples collected in-the vicinity of Limerick Generating
Station, 1989.

Table C-V Concentrations of gross beta (soluble) in drinking water
samples collected in the vicinity of Limerick Generating
Station, 1989.

Table C-VI Concentrations of gross beta (insoluble) in drinking-
water samples collected in the vicinity of Limerick Gen-
erating Station, 1989.

Table C-VII Concentrations of aqueous tritium in drinking water
samples collected in the vicinity of Limerick Generating
Station, 1989.

Table C-VIII Concentrations of gama emitters in drinking water
samples collected'in the vicinity of Limerick Generating
Station, 1989.

Table C-IX Concentrations of gama emitters in fish samples col-
1ected in the vicinity'of Limerick Generating Station,
1989.

Table C-X Concentrations of- gama emitters -in silt samples col-
lected in the vicinity of Limerick Generating Station,
1989.

Table C-XI Concentrations of gross beta in air particulate samples
collected in the vicinity of Limerick Generating Sta-
tion, 1989.

-
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Table C-XII Concentrations of gamma emitters in air p+rticulate
samples collected in the vicinity of '' ass ick Gencesting i

Station, 1989.

Table C-XIII Concentrations of I-131 in air' iodine a cr:Je. collected,

in the vicinity-of Limerick Generating Station,1989."

Table C-XIV Concentrations of I-131-in milk samples collected in the
vicinity of Limerick Generating Station,1989.

Table C XV . Concentrations of g'amma emitters in milk samples col- ;

lected in the vicinity of Limerick Generating Station, '

; 1989.- "

Table C-XVI Concentrations of aqueous tritium and gamma emitters in >

well water samples-collected in:the vicinity of Limerick.

Generating Station,-1989. *

Table C XVII Concentrations of gamma emitters in vegetation samples ;

collected in the vicinity of. Limerick Generating Sta ' ,

tion, 1989.
'

Table C-XVIII Concentrations of gamma emitters in rabbit' samples col-
,

lected in the vicinity of Limerick Generating Station,4

1989. :

Table C-XIX Monthly TLD results for' Limerick Generating Station,
1989.

1

'
Table C-XX Quarterly TLD results for Limerick Generating Station,

- 1989.

; Table C-XXI Mean TLD results for.the Limerick Generating ~ Station [site boundary, middle and outer rings,1989.>

Table C-XXII- Summary of the Ambient Dosimetry Program for Limerick-
( Generating Station, 1989.

Table C-XXIII Summary of Collection. Dates for simples collected in the o
'

vicinity of Limerick Generating Station,1989.
;
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FIGURES

Figure C-1 Mean monthly soluble gross beta concentrations in sur-- ;

face water samples collected in the vicinity of LGS, >

1982-1989.

Figure C 2 Nean monthly insoluble gross beta concentrations in sur- t

face water samples collected in the vicinity of LGS,- f

1982-1989.
'

Figure C-3 Mean monthly soluble gross beta concentrations in drink-
ing water samples collected in the vicinity of LGS,

,

1982-1989.

6Figure C-4 Mean monthly insoluble gross beta concentrations in
drinking water samples collected in the vicinity'of LGS,
1982-1989.'

Figure C-5 -Mean annual Cs-137 concentrations in fish samples col--
1ected in the vicinity of LGS, 1982-1989.

.

Figure C-6 Mean annual Cs-137 concentrations inL sediment samples
collected in the vicinity-of LGS, 1982-1989,

e

Figure C-7 Mean monthly gross beta concentrations in, air.particu- >

1 ate samples collected in the vicinity of LGS, 1982 -
1989.

'

Figure C-8 Mean monthly ambient gamma radiation levels in the vi- _ ~;,

cinity of LGS,~1982-1989.
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TABLE C.I C04CENTRATIONS OF GROSS BETA DISOLUBLE D4 SURFACE HATER SAMPLES i

COLLECTED Di THE VICD41TY OF LIMERICK GENERATD48 STATICHe 1969 |

, , RESULTS D4 WITS OF PCFLITER t 2 SIGNA
1-

,,

'. COLLECTION 10Ft 1?H5 15F5 1662 2431 2482 +'

'

PERIOD ,
.......... ............. ............. ............. ............. ............. .............

*JAN 09 1.0 1 0.5 1.3 1 0.5' < 0.5 C 0.5 C 0.5 C 0.5
FEB 09 1.0 -t 0.6 1.5 2 0.6 C 0.5 < 0.5 C 0.5 C 0.5
MAR 69 0.4 1 0.4 < 0.4 1.6 1 0.5 0.7 t 0.5 < 0.4 < 0.4
APR 69 < 0.4 C 0.4 1.2 1 0.5 0.6 1 0.4 C 0.4 0.4 - 1 0.4
MAY 69 - 1.0 t 0.4 0.4 1 0.4 1.1 1 0.4 < 0.4 < 0.4 1.4 1 0.5-
.Aki 69 1.2 1 0.5 < 0.5 1.5 1 0.5 C 0.5 < 0.5 1.4 1 0.6 s

JUL 69 1.0 1 0.4 < 0.4 0.7 1 0.4 C 0.4 < 0.3 1.6 1 0.5
AUG 69 - 0.5 1 0.5 . < 0.4 < 0.5 < 0.4 < 0.4 C 0.4 -
SEP 69- C 0.6 '< 0.6 C 0.6~ < 0.5 < 0.6 < 0.5
OCT 69- 0.7 2 0.5 < 0.4 1.5 2 0.5

2.0 ~ ' 2 0.5 ' C 0.4 < 0.4
t s.6- < 0.4 1.1 1 0.5

HOV 89 C 0.4 < 0.4 0.6 1 0.5 0.5'

'
DEC 69 - 0.5 1 0.4 < 0.4 C 0.4 0.5 t05 C 0.4 -1.9 2 0.6 |

NE.AH 0.7 1 0.6 0.6 1 0.6 0. 9 - 1 0.9 0.6 't 0.9 < 0.4 0.9. t 1.2

,

TABLE C.II- CCHCENTRATIONS OF GROSS BETA SOLUBLE Di SURFACE NATER SAMPLES
COLLECTED IN THE VICDlITY OF L1MERICK GENERATING STATION: 1969

RESULTS IN WITS OF PCVLITER 12 SIGMA
i

COLLECTION 10F2 13H5 15F5 1682 *M i 24St
'

PERIOD
.......... ............. ............. ............. ............. ............. .............

JAH 69 7 21 4 11 6 11 4 21 4 21 4 11 [FEB 69 6 11 4 21 5 11 4 11 4 21. 4 21
MAR 69 5 21 3 11 5 t1 .4 11 4 11 3 11
APR 69 5 11 4.0 1 1.0 4.0 1 1.0 7- 11 4.0 2 1.0 4 21-

MAY 69 7 21 2.7 2 0.9 4 21 3.0 2 1.0 3 i _1 4- t1 i

411 69 5 21 4 21 4 21 4 11 -4 11 3' 11
JUL 69 5 21 4 11 4 11 3 21 4 11 4 21
AUG 69 3.6 1 0.9 4 21 6 11 6 11 4 -11- 5 t1
SEP 69 4 11 5 11 7 11 6 12 6 11 5 21
OCT 69 -6 21 6 11 6 21 9 12 5 21 6 21
HOV 69 4 21 5 t1 5 21 ~3 11 5 i1 =4 11
DEC 69 5.0 1 1.0 5 21 5 11 5 21 5 21 '5 21

ME#1 5.4 1 2.7 4.2 1 1.6 5.1 1 2.0 5.0 1 4.1 4.3 1 1.6 4 12

,

TABLE C.III CCHCENTRATICHS OF TRITIt#1 DI SURFACE NATER SAMPLES
COLLECTED Di THE VICD4ITY OF LIMERICK GDIERATING STATION,1969

RESULTS D4 WITS OF PCFLITER 12 SIGMA -

COLLECTION 10F2 13H5 15F5 1682 24S1 2432
PERIOD

.......... ............. ............. ............. ............. ............. .............
JM44R 69 60 2 40 90 1 40 60 2 40
APR.Jlki 69 120 2 50 110 2 50 100 2 50
JUL.SEP 69 110 2 50 160 2 50 C 70
OCT.DEC 69 130 1 50 170 1 50 90 1 50

MEAN 110 2 40 130 1 60 90 2 30
t
"

i

e

V

__.



. -- ~. -. - - _ . _. . . _ ._ . . -- . .

TABLE C-IV CD4CD4TRATIONS OF Gat 914 EMITTERS D8 SURFACE HATER SAMPLES COLLECTED,

Di THE VICD4ITY OF LD1ERI"K GENERATING STATIG4, 1989

RESULTS IN L94ITS OF PCI/ LITER i 2 S1914

i

STATIG4 CDLLECTIG4
CODE PERIDO K-40 t94-54 CD-58 FE-59 CD-60 D4-65 ZR-95 68-95 CS-136 'CS-137 84-140 LA-140 TM-228

10F2 JAN 09 < 6 < 0.3 < 0.3 < 0.6 < 0.3 < 0.6 < 0.6 < 0.3 < 9.3 < 9.3 <2 < 0.8 .< e.6
FEB 89 < 4 < 0.2 < 0.3 < 0.6 < 0.3 < 0.5 < 0.5 < 0.3 < 0.2 < 0.2 <2 < e.8 < s.4
NER 89 < 6 < 0.3 < 0.3 < 0.8 < 0.3 < 0.7 < 0.8 < 0.4 < 0.3 < 0.4 <2 < 1.0 < e.7
APR 89 < 5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 0.7 < 9.3 < 0.3 < 0.3 <2 <1 < e.6
MAY 89 < 5 < 0.3 < 0.4 < 0.9 < 0.4 < 0.7 < 0.8 < 0.4 < 9.3 < 0.3 <3 <1 ( e7
JL.94 89 < 4 < 0.2 < 0.3 < 0.7 < 0.3 < 0.5 < 0.6 < s.3 < 0.3 < 0.2 '<2 <1 < e.4 i

JUL 89 < 6 < 0.3 < 0.4 < 0.9 < 0.4 < 0.8 < 0.9 < e.4 < 0.3 < e.3 <4 <2 <s7
AUG 89 5 14 < 0.3 < 0.4 < 0.9 < 0.3 < 0.6 C 9.8 < 0.4 < 0.3 < 9.3 <6 <3 < 0.6 5

SEP 89 <4 < 0.2 < 0.3 < 0.7 < 0.3 < 0.6 < 0.6 < 0.3 < 9.2 < 0.2 <2 <1 < e.4
OCT 89 C 20 < 0.6 C 0.8 <2 < 0.7 <1 <2 < 0.8 < 0.7 < 0.6 <8 <4 <1
HDV 89 5 14 < C.3 < 0. 3 . < 0.7 < 0.3 < 0.5 < 0.7 < 0.3 < 0.3 < 0. 3 _ <3 <1 2' i 1-
DEC 89 7 i5 < 0.3 < 0.3- < 0.7 < 0.3 < 0.6 < 0.7 < 0.4 < 0.3 < 9.3 <3 <1 :< 9.6

NEAH 6 i9 < 0.3 < 0.4 < 0.9 < 0.4 < 0.6 < 0.8 < 0.4 < 8.3 < 0.3 <3 < t.5 s 7 i e.9.

13H5 JAtt 89 7 i5 < 0.2 < 0.2 < 0.6 < 0.3 < 0.5 < S.5 < 0.3 < 0.3 < 0.2 <1 < 9.7 < 0.4
FEB 89 <6 < 0.3 < 0.4 < 0.8 < 0.4 . < 0.8 C 0.9 < 0.4 < e.3 < 0.4 <2 <1 < e.7
MAR 89 <6 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < 0.7 < 0.3 . < 9.4 .< 0.4 <1 < 0.8 '< 0.7 'APR 89 < 20 < 0.6 < 0.6 <2 < 0.6 <1 < 1 < 0.7 < 9.6 ' < 0.6 ' <4 <2 < 0.9
t14Y 89 C 20 < 0.6 < 0.7 <2 _ < 0.7 <2 <2 -< 0.8 < 0.7 . < e.7 <6 <2 -<1'
Jtf4 89 5 i4 < 0.3 < 0.4 < 0.9 < 0.3 < 0.6 < 0.8 . < C .4 - < 0.3 < 9.3 <4 <2 < 9.6 '
JUL 89 <4 < 0.3 < 0.4 < 0.9 - < 0.4 < 0.6 < e.8 < 0.4 < 0.3 .c e.3 <3 <2 < e.5 -
AUG 89 < 20 < 0.5 < 0.7' <2 C.O.6 <1 <1 < 9.7 C.0.6 L< 0.6 < 10 <6 < 9.8
SEP 89 <5 < 0.3 < 0.4 < 0.8 < 0.4 < 0.7 < 0.8 < e.4 < C.3 < 0.3 <4 <2 < 0.7
OCT 89 <6 < 0.3 < 0.4 <1 < 0.4 < 0.7 < 8.9 < 0.4 < 0.4 < e.3 <4 <2 < e.7
NOV 89 <4 < 0.2 < 0.3 < 0.7 < 0.3 < 0.6 < 0.5 < 9.3 < 0.3 < 0.2 <2 <1 < 0.4
DEC 89 <8 < 0.6 < 0.5- <2 - < 0.6 <1 <1 < 0.6 < 0.$ < e.5 <6' <3 .< 1

MEAN 9 1 13 < e.4 < 0.4 < 1.2 < 0.4 < 0.8 < 0.9 < 0.5 - < 9.4 < 9.4 <4 < 2.9 < 0.7

!?_fD JAH 89 C5 < 0.3' < 0.3 < 0.7 < 0.3 < 0.6 < 0.6 .< 0.3 ' < 0.3 < O.3 <2 < 0.7 < 8.6
'

FEB 89 <7 < 0.4 < 0.4 < 0.9 < 0.3 < 0.8 < 0.8 < 0.4 < 0.4 < e.4 <3 . <1 < e.7
P14R 89 <7 < 0.3 < 0.3 < 0.7 < 0.4 < 0.7 < 0.8 '< 0.4 < 0.4 |< 9.4 <2 < e.9 < 0.7
APR 89 28 i 7 < 0.3 < 0.3 < 0.7 : -< 0.3 < 0.6 .< 0.6 < 9.3 - < 8.3 -< 0.3 <2 < 0.9 < e.4
714Y 89 <4. < 0.3 < 0.3 < 0.8 ' < 0.3 < 0.6 < 0.7 ~ < 0.3 < 0.3 < 0. 3 ' <3 <t < e.4
JUN 89 <5 < 0.3 < 0.4- C O.8 < 0.3 < 0.6 '< 0.8 < 0.4 < 0.3 : < 0.3 <4 <2' < e.6
JUL 89 <5 < 0.3 < 0.4 < 1.0 - < 0.4 : < 0.7 . < 0.8 < 0.5 < 0.4 < 0.3 <4 <2 .c G.7
AUG 89 9 i6 < 0.3 < 0.3- .< 0.8 < 0.3 :< 0.5 < e.7 < e.4 < 0.3 < 9.3. <5 <3 < e.4 E
SEP 89 < 20 < 0.5 -< 0.6 < 1 < 0.5 <1 < 1- < 0.6 < 0.6 < 9.6 . <5. <2 < 0.8
OCT 89 <5 < 0.3 < 0.3 < 0.8 < 0.3 '< 0.6 < 9.7 < 0.3 < 0.3 < e.3 <3 <t < e.6 i
HOV 89 <4 < 0.3 < 0.3 < 0.6 .< 0.3 < 0.6 < 0.6 < 0.3 < 0.3 < 0.3 <3 < t. < e.4

'

DEC 89 5 14- < 0.2 - < 0.2' < 0.6 < 0.2 < 0.5 < 0.5 .C 0.3 < 0.2_ < 8.3 <2 <1 < 0.5 '

NEAN 8 i 12 < 0.3 < 0.3 < 0.8 . < 0.3 < 0.7 < 0.7 < 0.4 '< 0.3 < 0.3 <3 < t.4 < e.6

. . . _ ,, _ v~ -, __, ,- ~. _. ~ ,_m _ _ , - - . _ _ . . _ . , . , . . , _ _ _ -. . _ . . _ _ __
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TABLE C-IV CD4CDfTL"lTIONS OF GN914 EMITTERS D8 SURFACE HATER SAMPLES COLLECTE3
D4 THE VICINITY OF LIMERICK GENERATE 4G STATIM 4,1969

RESULTS IN tk(ITS OF PCI/ LITER i 2 SIdir1A
..

STATIG4 COLLECTImi
CDDE PERIOO K-40 tea-54 CO-58 FE-59 CD-60 R4-65 ZR-95- te-95 CS-134 CS-137 84-140 1.A-140 TM-228

1682 JMI 89 1217 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < 0.6 < 0.3 -< 0.3 < 0.3 <2 < 0.9 ( c .4 .FEB 89 <5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < e.6 < 0.3 < 0.3 < 0.3 <2 < 0.9 < e.6MAR 89 <4 < 0.2 < 0.3 < 0.5 < 0.3 < 0.6 < 0.5 < 0.3 < 0.3 < e.2 <1 < e.6 < 0.4 .APR 89 13i 6 < 0.3 < 0.3 < 0.8 < 0.4 < 0.6 < 0.6 < 0.3 < 0. 3 - < 0.3 <2 < 1 < e7 4

MAY 89 <6 < 0.3 < 0.4 < 1.0 < 0.4 < 0.7 < 0.8 < 0.4 < 0.3 < 0.3 <3 < 2 < e. 7.
JLil 89 <5 < 0.3 < 0.3 C 0.8 < 0.3 < 0.6 < 0.7 < 0.3 < e.3 < 0.3 <3 < 1 < e.4'JUL 89 <7 < 0.4 < 0.4 < 1 < 0.4 < 0.8 < 0.9 < 0.5 < 0.4 < 0.4 <4 < 2 < e.7-AUG 89 <5 < 0.3 < e.4 < 1.0 < 0.3 < 0.7 < 0.8 < 0.4 < e.3 < e.3 <6 < 3 - < 0.6SEP 89 <5 < 0.3 < e.3 < 0.7 < 0.3 < 0.6 < e.7 < 0.4 < 0.3 < 0.3 <3. < 1
OCT 89 <5 < 0.3 < 0.4 < 0.8 < 0.3

. < e.6
HDV 89 <6 < 0.3 < 0.3 < 0.7 < 0.3

.< 0.6 < e.7 < 0.4 < 0.3 < 0.3 <4 < 2.- < e.4 --
< 0.6 < 0.8 < 0.4 < e.3 < 0.3 <3- < 1 < 0.6

DEC 89 <4 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 0.6 < e.3 < 0.3 < e.3 <2 . < 1 < e.4

NEAH 6 i6 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < e.7 < 0.4 < 0.3 < 0.3 <3 < 1.4 < 0.6

2131 JM4 89 9 18 < 0.3 < 0.3 < 0.7 < 0.4 < 0.7 < 0.6 < 0.4 < e.3 < e.4 <2 < 0.9 < 0.7FEB 89 <4 < 0.2 < 0.3 < 0.6 < 0.3 < 0.5 < e.5 < 0.3 < 0.3 < e.3 .. <1 < 0.7 < e.4MAR 89 <5 < 0.3 < 0.3 < 0.6 < 0.3 < 0.5 < 0.6 < 0.3 < e.3 < 0.3 <1 < 0.6 '< e.6
APR 89 <5 < e.3 < 0.3 < 0.8 < 0.3 < 0.6 < 0.7 < 0.4 < e.4 .< 0.3 <2 < 1 < 0.6 -MAY 89 < 20 < 0.5 < 0.6 <2 < 0.6 <1 <1 < 0.7 < 0.6 < 0.5 <5 < 2 < e.8JLkt 89 <6 < 0.3 < e.4 < 0.9 < 0.3 < 0.7 < e.8 < 0.4 < 0.3 < 0.3 <4 < 2 .< e.6
JUL 69 C5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < e.6 < 0.3 < e.3 < e.3 <3 < 1 < 0.6
AUG 89 <5 < 0.4 < 0.5 <1 < 0.4 < 0.8 < 0.9 -< 0.5 < 0.4 < 0.3 <7 ' < 3 '< 0.7
SEP 89 <6 < 0.3 < 0.4 < 0.8 < 0.3 < 0.7 < 0.8 < 0.4 '< 8.4 < 0.4 ' <3 .< 1 ~< e.7|OCT 89 <6 < 0.3 < 0.4 < 0.9 < 0.4 < 0.8 < 0.8 -< e.4 < e.3 < e.4 <4 < 2 < e.7 ;
NOV 89 1015 < 0.2 < 0.3 < 0.6 < 0.3 < 0.6 < e.6 - < 0.3 < 0.2 < 0.2 <2 < e.8 < e .4 ..
DEC 89 < 20 < 0.7 < 0.8 <3 <1 <2 <2 < 0.8 - < 0.7 < 0.6 <5 < 6 . < e .5 - -

MEAN 8 1 11 < 0.3 < 0.4 < 1.1 <CA < 0.8 < 0.8 < 0.4 < e.4 < e.4 <3 < 1.8 - < e.6

: 2052 JWit 89 <6 < 0.3 < 0.3 < 0.7 < 0.3 < 0.7 < 0.8 ~< e.4 < e.4 < 0.3 <2 < e.9 < 0.6
FEB 89 <5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.7 < 0.7 < e.4 < 0.3_ < 0.3 <2 < 0.8 < 0.6
MAR 89 7 i6 < 0.3 < 0.3 < 0.6 < 0.3 < 0.5 .< e.6 < e.3 < 0.3 . ~ < e.3 ' <1 < e.5 < 0.6
APR 69 <6 < 0.3 < 0.4 < e.8 < 0.3 < 0.7 -< 0.7 < e.4 < 0.3 < e.4 <.2 < 1 < e.7
MAY 89 <6 < 0.3 < 0.4 < 0.9 < 0.3 < 0.8 < 0.9 < e.4 < e.4 < 0.3 <4 < 2 < 0.7
Jtk189 <5 < 0.2 < 0.3 . < 0.7 < 0.3 < 0.6 < 0.7 < 0.3 . < e.3 < e.3 <3 < 1 < e.6
JUL 89 <4 < 0.2 < 0.3 < 0.6 < 0.3 ' < e.6 < 0.6 < e.3 < 0.3 < e.2 <2 < 1 ( 9.4
AUG 89 8 i6 < 0.3 < 0.4 <1 < 0.3 < 0.6 < 0.8 - < 0.5 , < e.3 < e.3 <7 < 3 < 9.6 -
SEP 89 < 20 < 0.5 < 0.6 <1- < 0.5 <1 <1 < 0.6 < 0.6 < e.5 . <5 < 2 < e.8
OCT 89 9 i4 < 0.3 < 0.4 . < 0.9 < 0.4 < 0.6 < 0.8 < 0.5 < 0.4 < 0.3 <4 < 2 < e.7
tDV 89 < 20 < 0.5 < 0.6 <1 < 0.5 <1 <1 < 0.6 -< 0.6 < 0.6. <4 < 2 < 0.8
DEC 89 <$ < 0.3 < 0.3 < e.8 < 0.3 -< 0.6 < 0.7 < e.4 < e.3 .< 0.3 <3 < 1 '< e.6

NEAN 8 i 11 < 0.3 < 0.4 '< 0.8 < 0.3 < e.7 < e.8 < 0.4 < e.4 < e.3 <3 C 1.4' < 0.6 ' |

>

HEAN ALL STATIONS 8 1 10 < 0.3 < 0.4 < 0.9 < 0.4 " < 0.7 < e.8 < e.4 < e.4 < 0. 3 . . <3 - < 1.6 c.6 i c.4

.
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. TABLE C.V CD4CENTRATIONS OF GROSS 6 ETA INSOLU6LE D1 DRDED40 HATER SAMPLES
COLLECTED Di THE VICD4ITT OF LD1ERICK StHERATDeG STATION,1969

RESULTS D4 WITS OF PCI/ LITER 12 SIGMA

COLLECTION 13H2 15F4 15F7 16C2 20F3 ,

PERIOD ,

m-.. ..... ............. ............. ............. ............. .............

JAll 69 < 0.5 C 0.5 < 0.5 C 0.5 -< 0.5
'

FE6 69 < 0.5 < 0.5 < 0.5 C 0.5 < 0.5
!MAR 69 1.310.5 1.210.5- 0.4 1 0.4 2.0 1 0.5 0.6 2-0.4

APR'89 < 0.4 < 0.4 < 0.4 0.5 1 0.4 . < 0.4
MAY 69 9 4 1 0.4 0.4 1 0.4 < 0.4 0.5 1 0.4 < 0.4
M169 < 0.5 < 0.5 < 0.5 0.7 1 0.5 C 0.5

.JUL 69 < 0.4 . c 0.4 ' < 0.4 < 0.4 < 0.4-
AUG 69 < 0.5 < 0.4 < 0.4 0.6 1 0.5 ( 0.4
SEP 69 C 0.5 < 0. 6 ' < 0.5 . < 0.6 < 0.6
OCT 69 < 0.4 < 0.4 . < 0.4 0.5 1 0.4 .c 0.4 '

HOV 89 C 0.4 < 0.4 < 0.4 < 0.4 C 0.4
DEC 69- < 0.3 0.5 2 0.4 ( 0.4 < 0.4 < 0.4

MEAN - 0.5 2 0.5 0.5 1 0.4 0.4 1 0.1 0.6 2 0.9 ' 0.5 ' t 0.2 -

TABLE C.VI CGICENTRATICHS or GROSS 6 ETA $0LU6LE De DRDe(D40 MATER SAMPLES
- COLLECTED Di THE VICD4ITY OF LIMERICK GENERATD4G STATI24,1969

RESULTS D4 WITS OF PCI/ LITER 12 SIGMA

COLLECTICH 13H2 15F4 15F7 16C2 26F3
PERIOD

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

J#4 69 5 t1 5 11 5 11 4 11 4 21
FE6 69 4 21 4 11 5 21 3 11 4 11 i
MAR 69 4 21 6 11 5 21 3 11 4 11
APR 69- 5 11 5 21 4.0 1 1.0 4 11 4 21
NAY 69 5- t1 5 11 3 21 3 11 6 11
# 1 69 4 11 5 11 4 21 3 11 3 21
WL 69 6 11 4 11 5 11 5 11 4 1 1-

| AUG 69- 5 t1 6 21 5 11 1.920.9 4 21
SEP 69 6 21 5 t1 6 12 5- t1 7' 22

! OCT 69 6 21 5 11 5 i1 3 11 0 - 22
| HOV 69 5 11 6 12 4 1 -1 3 11 ~4 21

DEC 69 5 1 -1 5 11 5 21 2.5 1 0.9 5' t1

MEAH 5 tt 5 21 4.711.6 3.411.9 5' 13

TABLE C.VII C04CEffTRATIONS OF TRITIUM D1 DRDEDIG NATER SAMPLES
COLLECTED Di THE VICD4ITY OF LD1ERICK GENERATD4G STATION,1969

RESULTS De WITS OF PCI/ LITER 12 SIGMA

COLLECTION 13H2 15F4 15F7 16C2 26F3
PERIOD

.......... ............. ............. ............. ........... . .............
JAN. MAR 69 < 50 70 1 50 70 2 70 < 40 < 50

| APR. M 4 69 60 1 50 150 2 50 150 2 50 120 2 50 40 t 30
JUL.SEP 69 130 t 70 110 1 40 150 2 40 110 2 50 110 1 50

|- OCT.DEC 69 70 1 40 60 2 60 110 i F0 100 1 50 160 1 50
1

MEAN 60 1 70 100 1 70 120 2 60 90 1 70 90 1 110
!

I
I
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TABLE C-VIII CONCBfTR*.TIGIS OF gat 91A EMITTERS D8 DRDe(DE NATE2 Sar1PLES COLLECTED ,

IN THE VICD4ITY OF LD1E. TICK GD4ERATD4G STATION, 1989
,

RESULTS D4 Lf4ITS OF PCI/ LITER i 2 SIG1A

STATION COLLECTION
CODE PERIOO K-40 t94-54 C0-58 FE-59 CD-60 ZH-65 ZR-95 te-95 CS-134 CS-137 BA-144 LA-140

13H2 JAN 89 < 20 < 0.6 < 0.6 <1 < 0.6 <1 <1 '< 0.6 < 9.6 < 0.6 <2 < t

FEB 89 <5 < 0.3 < 0.3 < 0.6 < 0.3 < 0.6 < 9.6 < 9.3 < 0.3 < 0.3 .<1 < 0.6
P1AR 89 <6 < 0.3 ~ < 0.3 < 0.7 < 0.3 < 0.6 < 0.7 < 0.4 < e.3 < 9.3 <2 <- e.9
APR 89 <6 < 0.3 < 0.3 < 0.8 < 0.3 ( 0.7 < 0.7 - < 0.4 < 0.3 < 0.3 <3 < 1

MAY 89 <4 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 0.7 < 0.3 < 0.3 < 0.3 <2 < 1

JUN 89 <4 < 0.2 < 0.2 < 0.5 < 0.3 < 0.6 < 0.5 < 6.2 < 0.2 < 9.2 <1 < 9.6
JUL 69 <6 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < 0.8 < 0.4 < 0.3 < 0.4 <3 < t
AUG 89 <5 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < 0.7 < 0.4 < 0.3 < 0.3 <4 < Z
SEP 89 <6 < 0.3 < 0.4 < t.0 < 0.3 < 0.7 < 0.9 < 0.4 < 0.4 < 0.3 <4 .< 2

OCT 89 to i 6 < 0.3 < 0.3 < 0.8 < 0.3 < 0.7 < 0.7 < 0.4 < e.3 < 0.3 <4 < 2
! tEhr 89 <5 < 0.3 < 0.3 < 0.8 < 0.3 < 0.7 < 0.7 < 0.4 < 0.3 < e.3 <3 < t

DEC 89 8 i6 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 .< 0.7 < 0.3 < 0.3 < 0.3 <2 < t.0

MEAN 7 i9 < 0.3 < 0.3 < 0.8 < 0.3 < 0.7 < 0.7 < 0.4 < 0.3 < 0.3 <3 < 1.2

15F4 JAN 89 5 .i5 < 0.3 < 0.2 < 0.6 < 0.3 < 0.6 < 0.6 < 0.3 < 0.3 < 0.3 <1- < 0.5~
FEB 89 <4 < 0.3 < 0.3 < 0.6 < 0.3 < 0.5 < 0.5 . < 0.2 < 0.3 < 0.2 <1 < 0.6
MAR 89 '<4 < 0.2 < 0.2 < 0.6 < 0.3 < 0.5 < 9.5 < 0.3 < 0.3 < 0.2 <1 < 0.5
APR 89 8 i7 < 0.2 < 0.3 < 0.7 < 0.2 < 0.5 < 0.6 < 0.3 < G.3 < 0.2 < 2 < t

NRY 89 <5 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < 0.7 < 0.3 < 0.3 < e.3 < 3 < 1
eE24 89 <5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 0.7 < 0.3 < 0.3 < e.3 < 3 < t

JUL 89 <4 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 0.6 < 0.3 - < 0.3 - < 0.3 < 2 < 1
,

AUG 89 <6 < 0.3 <-0.4 < 0.9 < 0.3 < 0.7 < 0.8 < 0.4 < 0.4 < 0.3 < 5 < 2

OCT 89 <4 < 0.3 < 0.3 < 0.7 < 0.3
. < 0.6 < 0.7 < 0.4 < e.3 < 0.3 <4 < 2SEP 89 8 t5 < 0.3 < 0.4 < 1.0 < 0.3
< 0.6 < 0.6 < 0.3 < 0.2 - < 0.3 <3 < 1

H(N 89 <4 < 0.2 -< 0.3 < 0.7 < 0.3 < 0.5 ~ < 0.6 < 0.3 < 0.3 < 0.2: < 2 < 1

DEC 69 9 i6 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 0.7 < 0.3 < 0.3 -< 0.3 <2 < 9.8
i

HEAN 6 i4 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 9.6 < 8.3 < 0.3 < 8.3 < 2 < t.e.

15F7 JAN 89 <5 < 0.3 < 0.3 < 0.8 < 0.4 < 0.7- < 0.7 < 9.4 < 0.3 < 9.3 < 3 < 1

FEB 89 <6 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 . < 0.7 < 0.4 < 0.3. < 0. 3 . < 2 < 9.9 t

NER 89 <5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 9.6 < 0.3 < 0.3 < 9.3 .<1 < s.6
i APR 89 8 i5 < 0.3 < 0.3 < 0.7 < e.3 < 0.6 < 9.6 C 0.3 < 0.3 < e.3 < 3 < t
'

P14Y 89 <4 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 0.7 < 8.3 < 0.3 < 0.3 < 3 < -t
'

JLN 89 <5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 . < 0.7 < 0.4 < 0.3 < 0.3 < 3 < 1

JUL 69 <6 < 0.3 < 0.3 C 0.8 < 0.3 < 0.6- < 0.7 < 0.3 < 0.3 < 0.3 < 3 < t
AUG 89 <5 < 0.3 < 0.4 < 0.9 < 0.4 < S.7' < 0.8 - < 0.5 '< 0.3 < 0.4 ~

< 4 < 2
< 5 < 3

SEP 89 7 16 < 0.3 < 0.3 < 0.8 C 0.3 < 0.6 < 0.7 < 0.4 < 0.3' < 9.3
OCT 89 < 20 < 0.5 < 0.6 <2 < 0.6 < 1 <1 < 0.6 < 9.6. < 9.5 < 6- < 3
tov 89 < 20 < 0.5 < 0.6 <1 < 0.5 - <1 <1 < 0.7 < 0.5 < 9.5 < 5 < 2
DEC 69 < 20 < 0.7 < 0.7 <2 <. 1- <2. <1 < 0.8 . < 0.7 < 9.6 < 3 < 4

MEAH 9 i 13 < 0.4 < 0.4 < 1. 0 < 0.4 < 0.8 - < 0.8 < 0.5 < 0.4. < 0.4 . < 3 < t.7

.
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TABLE C-VIII COHCDITPATIetS OF GN9tA OtITTERS D4 DRDe(I!4G HATER SArtPLES CDLLECTED
D4 THE VICDIITY OF LD1ERICK GEHERATDeG STATIG4. 1989

RESULTS De LNITS OF PCI/ LITER i 2 SIetA

STATION COLLECTICH
CODE PERIOD K-40 194-54 CD-58 FE-59 --C0-60 ZH-65 ZR-95 te-95 CS-134 CS-137 BA-140 LA-140

16C2 JM4 89 <5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.7 < 0.6 < 0.4 < 0.3 < 0.3 <1 < 9.6

FEB 89 <5 < 0.3 < 0.3 < 0.6 < 0.3 < 0.6 < 0.6 < 0.3 < e.3 -< 8.3 <1 < e.6

MAR 89 <5 < 0.3 < 0.3 < 0.6 < 0.3 < 0.6 < 0.6 < 0.3 < 0.3 < 0.3 . <1- < 9.6

APR89 6 i6 < 0.3 < 9.3 < 0.7 < 0.3 < 0.6 < 0.7 < 0.3 . < 0.3 < 0.3 <2 <1

MAY 89 < 20 < 0.6 < 0.6 <2 < 0.6 <1 <2 < 0.7 < e.6 < 0.6 <5 <2

Jlh4 89 < 20 < 0.5 < 0.5 C 1 < 0.6 <1 <1 < 0.6 < 0.5 < 0.5 <3 < 0.9

JUL 89 <5 < 0.3 < e.3 < 0.8 < 0.3 < 0.6 < 0.7 < 0.4 < 0.3 < 0.3 <3 <t

AUG 89 C5 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < 0.8 < 0.4 < e.3 < 9.3 <4 <2

SEP 89 < 20 < 0.6 < 0.7 <2 < 0.6 <1 <2 < 9.8 < 0.7 < 9.6 <7 -<3
OCT 89 7 26 < 0.3 < 0.3 < 0.8 < 0.3 . < 0.6 < 0.7 < 0.3 < e.3 < e.3 <3 . <2

PEM/ 89 <5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 0.7 < 0.3 < 0.3 < 0.3 <3 <1

DEC 69 <4 < 0.3 < 0.3 < 0.7 < 0.3 < 0.6 < 0.6 < 9.3 < 9.3 < e.3 <2 < e.8 . ,

. fMEAN 9 i 13 < 0.4 < 0.4 < 1.0 < 0.4 < 6.7 < e.9 < 0.4 < e.4 < 0.4 <3 c 1.3
;

28F3 JM489 5 i5 < 0.2 < 0.3 < 0.6 < 0.4 < 0.6 < 9.6 < 0.3 c. 0.3 < 0.3 ' <1 < 9.5

MAR 89 <5 < 0.3 < 0.3 < 0.7 < 0.3 < 0.5,
<1- < 0.7 ' < 9.7 < e.7 <4 <2FEB 89 < 20 < 0.6 C 0.7 <2 < 0.7 <1
< 0.6 < 0.3 < 0.3 < e.3 <1- .c e.7

APR 89 <5 < 0.3 < 0.3' < 0.7 < 0.3 < 0.6 < 0.7 < 0.3 - < 0.3 < 0.3 <3 <1

NRY 89 <5 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < 0.7 < 0.3 < 0.3 < 0.3 :<3' <t.
JtJ4 89 <6 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < 0.7 < 9.4 < e.3 < 0.3 <3- c.
JUL 69 <5 < 0.3 < 0.3 < 0.6 < e.3 < 9.6 < 0.7 < e .4 : < 0.3 < e.3 <3 .<1

AUG 89 <4 < 0.3 < 0.3 < 0.7 < 0.3 . < 0.5 < 0.6 < e.3 < e.3 < 9.3 .<3 <2
SEP 89 12 26 < 0.3 < 0.3 < 0.8 < 0.3 < 0.7 < 0.7 < 0.4 < 0.3 < e.3 <4 <2
OCT 89 <5 < 0.3 < 0.3 < 0.8 < 0.3 < 0.6 < e.7 < 0.4 < 0.3 < 0.3 <3 <2
HOV 89 <4 < 0.3 < 0.3 < 0.7 < 0.3 -< 0.5 < 0.7 < 0.3 < 0.3 < 0.3 <3 <t

DEC of <5 -< 0.2 < 8.3 < 0.5 < 0.2 < 0.5 < 0.5 < 4.3 -< 8.3 L< 0.3 <2' < 0.7

MEAN 7 i9 < 0.3 < e.3 < 0.8 < 9.3 < 0.6 < 0.7 < e.4 < 9.3 < e.3 <3 < f.2

MEAN ALL STATICHS 8 i te < C.3 < 0.3 < e.9 < 0.3 - < 0. 7 - < 0.7 < e.4 < 0.3 < s.3 <3 < t .3

_ _ _ _ _ _ _ _ _ _ _
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TABLE C-X CONCINTPATIGHS OF GarttA EttilfERS D4 SILT SAMPLES COLLECTED
' D4 THE VICD4ITY OF LIMERICK GENERATDeG STATION. 1989

RESULTS IH LHITS OF PCI/ GRAM (DRY) i 2 SIGPtA
t

STATIG4 COLLECTICH
CODE PERIOO BE-7 K-40 794-54 CS-134 CS-137 R4-226 TM-226

1682 05/26/89 < 0.2 15 12 < 0.02 < 0.02 0.25 1 0.05 2.2. 1 5.6 1.6 1 0.2
10/12/89 < 0.2 11 it < 0.02 < 0.02 0.13 -i 8.03 1.0 10.5. tot i 8.1

ftEAN < 0.2 13 16 < 0.02 < 0.02 0.19 i 8.17 ~ 1.6 i 1.7 1.4 i S.7

16C4 05/26/89 2.8 1 0.4 14 i1 0.04 1 0.04 < 6.02 0.24 1 0.04 2.0 1 0.6~ 1.2 i S.1
10/12/89 < 0.3 9.9 i 1.0 < 0.03 < 0.03 0.19 1 0.97 1.9 i 9.6 1.1 1 0.1

! !

HEAH 1.6 1 3.5 12.0 1 5.8 0.04 1 0.01 < 9.03 0.22 1 0.87 1.5 1 1.4 1.2 i e.1

33A2 05/26/89 < 0.1 9.7 i I.0 < 0.010 < 0.01 < 0.01 1.9 i 4.4 0.98 1 0.09 !
10/12/89 < 0.3 12 ii < 0.02 < 0.02 < 0.92 2.2 1 9.7 1.6 1 0.1

~

MEAN < e.2 10.9 i 3.3 < 0.015 < 0.02 < s.02 2.1 1 0.4 e.96 i s.13

i

HEAH ALL STATICHS 0.7 i 2.1 11.9 i 4.4 0.023 1 0.021 < 0.02 0.14 i O.21 1.7 i 1.1 1.15 i 9.46
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TA6Lt C.XI I . CONCtHTRATIONS OF GROSS' 6tTA IN AIR PARTICULATE SAMPLES ' . f
COLLECTED 2H THE VICINITY OF LIMERICK GtHERATING STAT 10H.1969 i

RESULTS IN LNITS OF t.3 PCI/CU. METER 12 SIGMA
e i

GROUP I . CH. SITE LOCATIOHS .

?

HttK 1953 1181 1431 34St
. . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - |

,

1 23 14 25 14 L25 14 31 14
2 .26 14 24 14 . '22 14 20- 14
3 21 14 21 14 22 14 22 14
4 29 24 27 14 26 14 31 14
5 23 24 22 24 21 14 20 24
6 23 -14 14 14 25 14 26- 14-
7 ' 25 14 ' tt '13 25 14 24 14-
6 13 13 16' 't3- 15 23 21 ' t3
9 14 14 14 1' 4 ' 17 24 16- 24

10 20 14' 20 14 21' -t4 to i4
11 16 14 20 24 19 i4 23 1 4-
12 13 13 15 2 3L 13 23- 12- 23
13 11 -t4 .11 ; 14 11 14 6: 1 4-
14 14 24 12 13 14 14 12 . 14
15 16 . 14 19' 2 4' 13 14 15 1 4-
16- to i4 17 14 29 18 20 14
17 17 t4 17 14 14 14- 17 14 i
16 9 23 to 24 11 24- .12 24 '

19 9 13 9 23 -6 23 10 14
20 25 24 25 ' 14 21 23 24 2 4-
21 14 13 15 23 16 ' 13 14 13 *

22 22 13 25 14 25- 14- 24 14
23 11 23 9 23 13 23 11 23
24 9 13 to 13 8 13 9 13
25 6 23 11 13 9. t3 11 23
26 16 14 16 14 16 14 15 - 14
27 13 14 it 13 6 13 9 - 13
to 17 13 17 13 17 13- 20 14 *

29 13 13 9 13 12 13 11 23
30 19 i3 20 23 24 13 - 44 - 14
31 21 14 19 24 21 14 20 24
32 11 13 to 23 12 23 11 23 '

33 17 13 19 13 19 24 15 1 3-
34 15 14 16 14 14 24 -24 14
35 23 .t4 19 24 24 t4 23 14
36 20 23 23 23 23 13 25- t3
37 10 13 12 13 12 13 12- 13

| M 5 13 4 13 6 13 7 13 !

39 13 13 to i4 15 13 to 14
40 17 13 17 23 14 13 17 13
41 32 24 33 14 35 14 35 14
42- 14 23 12 23 12 23 11 23 '

43 43 24 46 24 43 14 43 14
44 22 13 22 14 21 13 to i3

1 45 24 14 25 14 22 13 23 24
!- 46 21 23 23 14 22 13 24 14

47 16 13 17' 13 14 23 19 13
48 20 13 19 i3 21 23 20 13
49 to 13 to 13 22 13 22 13
50 32 14 34 14 29 24 31 24 I

SI 19 14 21 14 20 14 22 24
52 19 13 16 13 19 13 16 23

| NENI 16 1 14 19 1 14 16 1 14 20 1 16

L

I-
' .

I

f
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[ TABLE C.XI CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES . . .

' COLLECTED IN THE VICINITY OF LIMERICK SENERATING STATICHe 1969<
1

i RESULTS IN LNITS OF E.3 PCI/CU, METER 2 2 SlePE

' GROUP II . INTERMEDIATE DISTANCE LOCATIONS

l
1

NEEK. 2B1 6C1 9C1 13C1 15D1 ' 1781
| ...... ............. ............. ............. ............. ............. .............-

1 30 15- 21 14 23 -24 25 14 to i4 El 24
2 26 14 26 24- 20 14 23 24 . 35 15 23 24

'

3- 19 24: 20 14 21 14 17 14- 21 14 19 .24
4 29 24 ' 22 2 4. 34 14 RS 24 32 1 4- 30 24-

i 5 26 24 20- 14 20' 24 22 24 22 24 20 14
6 27 14 24 14 23 14 22 14 to i4 26- 14 "

7 27 14 22 14 23 14 22 t4 23 14 20 13 -r
6 21 13 17 23 to 13 16 2 3- 15 2 3- 15- 13
9 16 14 it i4 10 24 16 24 14 14 9 i4

'
to 14 14 20 14 21 14 16 14 22 .*4 20 14
11 15 14 19. t4 16 14- '17 14 21 14 21 24

1

12 10 13 12 13 14 13 12 13 11 23 12 23 ;
13 6 24 10 24 7 14 6 14 5 14 11 24--
14 17 14 17 14 16 24 15 14 15 24 IS' 24 .i
15 14 14 19 24 15 14 16 t4 17 14- -16 24
16 21 14 17 24 19 24' 22_ t4 21. 14 19 24 -1

17 13 24 .14 24 16 24 15 14 14 14 to i4
'

16 11 23 6 13 6 t3 10 '13' 6 13 to 14
19 9 13 6 13 10 24 .10 24 .9 23 12 24
20 20 23 20 23 23 23 21 23 ' 19 ' 13 20 13
21 14 13 9 13 12 13 14 13 13 ~ t3 11 23

| 22 23 23 16 13 17 13 16 24 19- 1 3 -- 24 14-
23 9- 23 11 23 6 23 11 2 3' 11 23 11 23
24 to * 3- 9 13 9 i3 11 23 6 23 11 23- ,

25 7 23 10 13 6 13 10 13 12 .- -13 12 23
i 26 15 14 15 14 16 24 14 14 17 24 '13 24 ..'

27 6 23 6 23 6 13 11 23 9 13 9 13
'

to 16 13 15 13 14 13 19 13 15 2 3. 16 t3
29 10 23 12 13 11 23 12 23 12' 13 10 * 3.
30 21 23 (1) 21 23 19 2 .3 22 - 2 3- 19- 13
31 24 24 22 14 to *4 16 24 to i4 26 24
32 to 13 9 13 9 23 10 13 12 23 12 13
33 16 13 14 13 20 14 -20 14 to i4 20 14-
34 17 14 16 24 13 14 25 - 24 16 14 15 24
35 23 14 21 24 16 24 20 14 23 24 24 .t4,

36 23 13 20 23 24 23 22 23 22 23 22~ t3'
37 12 13 10 13 10 13 11 23 -12 1 4' 10. 1 3'
36 6 13 5 13 5 23 5 13 6 13 4- 13
39 15 23 15 13 17 24 15 23 16 14 -17 .24
40 to 13 17 13 to 23 16 23 17 1.3 to 13
41 36 24 33 14 32 24 35 24 32 14 36 14
42 13 13 10 13 11 23 12 13 12 13 15- 13 '

43 41 24 42 24 43 14 36 24 40 14 45 24
' 44 22 23 19 13 to i3 23 23 25 14- 23 14

49 22 23 21 23 22 24 to i3 23 14 20 13
46 21 13 22 14 25 14 21 23 25 14 to 13,

47 16 17 15 13 15 23 16 13 16 13 13 13
46 to 23 16 23 16 14 19 13 19 13 17 13
49 22 -23 19 i3 to 13 .19 23 16- t3 13 13
50 35 25 32 14 29 24 32 24 35 25 32 24
51 16 24 16 14 19 24 19 24 19 24 15 14
52 19 13 17 13 19 23 19 13 21 23 16 23.'

MEM4 to 1 15 16.9 1 14.0 to i 15 to 1 13 19 1 15 to 1 15

'
(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLMETION

,

, , , , , , . , , -- , - - . . . . . , . .
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TABLE C.XI COHCDnRATIONS OF OROSS BETA IH' AIR PARTICULATE SAMPLES-
COLLECTED .2H THE VICDUTY OP. LIMERICK GENERATING STATIQHe 1969

- RESULTS IN LNITS OF E-3 PCI/CU. METER t' 2 SIGMA

GROUP II - 2NTERMEDIATE DISTANCE LOCATIONS

1
<

NEEK 2001 2661 2961 3101 3561
...... ............. ............. ............. ............. ............. ,

1 23 24 23 14 20 14 22 t4 13 14. "

i; 23' 14 24 1 4- 22 14 24 24 si i4
3 21 't 4 24 14 22 14 19 24 19 14 6

4 to i4 26 24 30 24. 33 14 31. t4
5- 21 't 4 25 14 19- 14 19 14- 20 14
6 24 14- 26 24 21 '24 26 14 24' t4-

7 25 14 26 14 26 24 27 14 23 14
6 16 1 3' 14 23 12 13 16 13 17 13

-9 16 = 14 16 24 13 14 16 14 12 14
10= 16 14- to 24 17 24 19 24 20- t4
11 16 24 19 24 17 14 22 24 19 24-
12 13 23 to 13' 11 23 it 23 13 13 1

13 5 14 6 14- to i5 6- t4 6 24'
'

14 15 14 16 14 15 14 13 14 6 13
15 17 24 15 14 16 14- 16 14 17 14
16 19 24 20 14 to 14 17 24 16 14
17 13 24 17 i4 19- -14 14 14 17 14 -*

16- 9 23 7 13 6~ t3 10 13 7 23
19 10 -24 .10 23 6 13 12 24 11 14-
20 21 23 22 t3 21 13 23 13 24 13
21 12 13 15 23 16 13 14 13- 12 -t3
22 24 14 23 23 21 23 16 13 26 24.
23 9 23 11 23 6 23 9 23 9 13
24 to 13 to 13 9 13 6 -13 11 23
25 6 23 9 23 6 23 10 13 7 23
26 19 24 12 14 15 14 15 14 12 24-
27- 7 23 9 13 9 13 9 23 11 23
to 16 13 15 13 19 24 16 13 15 23
29 10 13 11 13 11 13 12 13 12 -t3
30 25 23 20 23 22 13 21 23 23 23
31 19 24 20 14 19. 14 22 24 to i4
32 6 23 11 23 12 13 6 13 .9 13
33 17 23 19 24 19 24 17 13 16 23-
34 13 14 19 24 20 14 46 i5 13 14
35 22 24 21 14 22 14 23 14 19 24,

36 22 13 23 13 20 13 22 23 21 23
f 37 10 13 11 23 11 23 11 13 11 23'
'

36 5 23 3 13 5 23 5 23 5 't 3
|- 39 17 14 15 23 16 14 15 13 16 13

40 15 23 20 23 14 23 17 13 16 13
'

41 31 14 30 24 32 24 36 14 35 14
| 42 13 23 12 13 . It t3 11 23 11 23
1 43 29 24 45 14 43 24 41 14 44 24

44 17 13 21 14 26 14 23 24 21 23
45 23 14 16 13 21 13 22 13 19 23
46 22 14 25 14 22 14 23 14 to 13

| 47 17 23 19 i4 13 23 15 23 to 1 3-
46 19 23 19 13 20 13 21 23 19 23i

| 49 22 13 16 13 23 23 to 13 22 13
50 30 24 33 25 33 25 33 24 33 14,

I 51 to i4 19 i4 21 14 19 24 20 14
52 20 13 16 13 12 13 17 13 to 13

i

MEAN 17 2 13 to i 14 to 2 14 19 1 17 16 2 15
.

-

|
~

2

h
t1

, ,, . . . _ _ . _ _ _ _ _ _ _. _ _ . . _
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TABLE C.XI COHCDfTRATI0Hs OP enOSS BETA IN AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF LD1 TRICK StHERATDe STATION,1969

RESULTS IN LHITS OF E-3 PCI/CU.' METER t t 81eMA

GNOUP III . CONTROL LOCATICNS l

J

l

WttK' 13H4' 22G1
-...... ............. ..............

1 to 14 2 3 .- 24 a

'

2 22 23 24 ~ 14
3 21 23- 21 t4 !
4 29 24 30 1 10 i
5 23 23 22 24
6 27'- 14 16 14 i
7 21 23 21 14
6 19 23 13- t3
9 27 13- .14 14

10 21 2 3- 19 24
'

11 is 13 15 14
12 12 23 13 13- '

13 13 13 6 24 t

14 14 23 .14 14
15 16 23 16 24
16 23 13 20 14
17 13 13 14 14 ,

to 15 13 11 23
19 11 2 3. 9 2 3.
20 36 14 25 14 |
21 14 12 14 23 '

i.
22 25 13 25 14
23 12 13 7 't3
24 15 13 9 13
25 14 1 ~3 9 23
26 19 13 14 14
27 17 13 11 23
to 17 13 14 23
29 13 13 9 23

t

f 30 24 13 17 13
. 31 23 23 20 14
| 32 to *3 9 23
j 33 20 13 17 13

34 21 23 14 14,

' 35 43 23 21 24 '

36 24 14 21 23
37 15 23 9 13
36 9 23 7 23
39 21 13 17 24
40 16 23 16 23-
41 45 14 40 24

^

42 15 23 13 13
|. 43 46 24 44 24

44 23 23 ,20 2 3'
45 26 23 21 14 .

46 to 13 22 24
47 23 23 17 - 23
46 22 23 to i4
49 23 13 21 23
50 36 24 34 15
S1 26 13 35 24
52 tt i3 21 23

Nt#1 21 1 16 to i 16

i

(

- . . , . - 7 _ - . ., y
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TABLE C.XII CCHCtHTRATImis 0F GArt1A EPti!TERS IN AIR PARTICULATE SAMPLts COLLECTED
IN THE VICD4ITY OF LIMERICK 6tHERATING STATION 1969

.

i

RESULTS De LHXTS OF E.3 PCI/CU. METER t t SIGMA [
!

GROUP 1 . SITt LOCATID49
, 4

STATIDI COLLECTIG4 *

CODE PERIOD- 6t.7 K.40 CS 134 CS-137 I
....... .......... ............. ............. ............. .............

1083 . JAH 69 110 t 20 < 10- < 0.6 C 0.7 (
FtB 69 60 1 10 <6 C 0.5 C 0.5 *
MAR 69 90 1 20 < 30 < 0.9 < 0.9
APR 69 120 2 to C to < 0.7 C 0.6 4

NAY 69 60 2 to C 10 < 0.7 < 0.7 i

M169 - 60 1 10 < 7 < 0.5 < 0.3
JUL 69 90 1 20 < 9 C 0.5 C 0.6

-AUG 69 90 1 20 < 10 < 0.6 C 0.7
-SEP 69 60 t 20 < 10 < 0. 6 - C 0.5 ,

OCT 69 90 t 20 < 10 . c 0.6 - < 0.6
HOV 89 90- 2 20 20 1 10 < 0.6 < 0.7
DEC 69 60 t 20 < 10 .c 0.6 C 0.6

NENI 90 1-30 13 2 14 < 0.6 C 0.6
,

1151 JAH 69 100 1 20 < 30 '< 1 < 1.0
FE6 69 90 1 10 20 1 10 < 0.6 C 0.6 i

MAR 69 90 1 10 < 10 < 0.4 < 0.5 -
APR 69 100 t 20 < 10 < 0.6 < 0.6
MAY 69 100 1 30 < 10 < 0.7 < 0.7
# 1 69 100 t 20 < 30 .< 1 '< 0.9
JUL 69 90 1 20 < 10 < 0.6 C 0.5
AUG 69 90 t 20 < 10 < 0.7 < 0.6
SEP 69 60 1 20 < 10 < 0.6 C 0.6
OCT 69 100 1 20 < 10 < 0.7- < 0.7
HDV O f 60 1 20 < 10 C.0.6 < 0.5

'DEC 69 50 1 10 14 1 10 --< 0.4 < 0.5

ME#1 90 1 30 15 - 1 16 < 0.7 C 0.6

1431 JAH 69 100 1 20 < 10 < 0.5 C 0.6
FE6 69 90 1 10 < 20 < 0.7 < 0.6
MAR 69 60 2 30 < 30 < 1.0 < 0.6
APR 69 100 1 20 < 10 < 0.7 < 0.6
MAY 69 60 2 10 < 10 < 0.5 < 0.5
MI 69 110 2 20 20 1 10 < 0.5 < 0.6 .

JUL 69 90 1 10 C6 < 0.4 < 0.4 4

AUG 69 90 t 20 < 10 < 0.7 C 0.7
SEP 69 60 t to 30 t 10 < 0.5 C 0.5
OCT 69 90 ' 1 20 < 10 < 0.6 C 0.6
HOV 69 60 1 10 < 10 < 0.7 < 0.6 .;
DEC 69 60 t 20 C 9 < 0.5 < 0.4

'

MEAN 90 2 30 15 1 16 < 0.6 C 0.6 '-

3482 JAN 09 100 1 20 < 10 < 0.6 C 0.5
FEB 69 90 1 20 < 40 <1 <1 1
MAR 69 90 2 10 < 10 < 0.6 C 0.5 s

'

APR 89 100 1 10 <9 C 0.5 C 0.5
NAY 69 60 2 20 20 1 10 < 0.6 < 0.6
AAl 69 70 t 20 20 -1 10 < 0.6 < 0.4 i

JUL 69 60 1 30 < 30 <1 < 1.0 |

AUG 69 100 1 10 <6 < 0.6 < 0.4 I

SEP 69 60 1 10 13 i9 < 0.4 C 0.4
OCT 69 100 1 30 < 40 < 1 < 1 1

HOV 69 90 1 10 < 10 < 0.6 C 0.5 -

|DEC 69 60 1 10 <6 < 0.4 < 0.4
|

NEAN 90 2 30 to 1 25 C 0.7 C 0.6 j
1

|

MEAN GROUP I 90 1 30 15 2 to < 0.6 < 0.6 |
|

..
1
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TABLE C.XII C0HCENTRATIGIS OF GAP 91A EP91ITERS IN AIR PARTIL'JLATE SAMPLES COLLECTED
IN THE VICDlITY OF LIMERICK GtHERATING STATI0H,1969 -

RESULTS IN LHITS OF E.3 PCI/CU. METER 1 t SIGMA
,

GROUP II . HEAR SITE LOCATIONS

STATI0H COLLECTION
CODE PERIDO SE.7 K.40 CS.134 CS.137

'
....... .......... ............. ............. ............. .............

261 JAN 09 100 1 10 C 9 < 0.5 C 0.5
FEB 69 100 1 20 < 10 - < 0.6 < 0.6
MAR 69 60 1 20 < 10 < 0.5 C 0.5
APR 69 110 t 20 < 20 < 0.7 < 0.6 ,

MAY 69 90 1 20 C 10 C 0.7 ( 0.5
M4 69 60 t 10 < 10 < 0.5 C 0.4
JUL 69 100 t 20 < 10 C 0.6- C 0.6
AUG 69 60 t 20 < 40 <1- < 1
SEP 69 70 1 30 < 30 < 0.9 C 0.9
OCT 69 90 t to 30 2 10 < 0.6 < 0.7
HOV 69 50 t 20 < 50 <2 < 1
DEC 69 110 1 20 < 10 < 0.6 < 0.5 i

HEM 4 90 1 30 to i to C 0.6 < 0.7

6C1 JAH 69 100 t 20 < 10 -< 0.5 C 0.5 '
FE6 69 60 1 20 < 10 . < 0.6 < 0.6
MAR 69 60 2 10 <6 < 0.4 < 0.4
APR 89 120 1 20 30 2 10- < 0.6 < 0.7
MAY 69 60 * 20 < 10 < 0.6 C 0.6
M4 69 70 2 10 C 7 < 0.4 < 0.4
JUL 69 90 1 20 < 20 C 0.6 C 0.7
AUG 69 70 1 20 < 10 < 0.7 < 0.6
SEP 69 90 t 20 < 10 < 0.5 < 0.5
OCT 69 90 t 20 C 10 < 0.6 C 0.5
HOV 69 90 1 20 < 10 < 0.7 < 0.6'
DEC 69 70 t 20 < 20 < 1.0 < 0.9

ME#4 90 2 30 14 1 16 < 0.6 < 0.6

9C1 JAH 69 100. 1 10 '<9 < 0.5 < 0.5
FEB 69 100 t 20 12 29 < 0.6 C 0.5
MAR 69 60 t 20 < 30 < 0.6 C 0.6
APR 69 110 t 20 C 10 < 0.5 C 0.6

-MAY 69 70 2 20 < 9 < 0.6 < 0.5
M169 90 1 20 < 30 < 0.9 < 1.0
JUL 69 60 t 20 C 10 < 0.6 < 0.5
AUG 69 90 i to < 10 < 0.5 C U.6
SEP 69 70 2 20 < 9 < 0.6 < 0.5
OCT 69 60 1 20 < 10 < 0.6 < 0.64

HOV 69 100 t 20 20 1 20 < 0.6 C 0.7
DEC 69 70 1 20 < 10 < 0.6 < 0.6

MEAN 90 2 30 14 1 16 < 0.6 < 0.6

13C1 JAN 69 130 1 10 10 1 10 < 0.5 < 0.4
FEB 69 90 t 20 10 1 10 < 0.5 < 0.5
MAR 69 29 14 4 13 < 0.1 < 0.1
APR 89 110 t to C 9 C 0.5 < 0.5
MAY 69 70 1 20 < 40 < 1 < 1
# 1 69 60 2 10 < 10 < 0.5 < 0.6
JUL 69 90 2 10 <9 C 0.5 C 0.5
AUG 69 60 1 10 < 10 < 0.6 < 0.5
SEP 89 70 1 10 C 9 < 0.6 < 0.5
OCT 69 90 1 20 <6 < 0.5 < 0.5
HOV 89 70 1 10 C 10 < 0.6 < 0.6
DEC 69 50 t 20 <9 < 0.5 C 0.5

MEMI 60 1 52 12 1 16 < 0.5 C 0.5

, , - _ .
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TABLE C.XII CCHCtHYRATIONS OF SAP 9% EMNITERS IN AIR PARTICULATE SAMPLts COLLECTED
IN 1NE VICINITY OF LIMERICK OtHERATING STATIOHe 1969

RESULTS IN LHITS OF E.3 PCI/CU METER & 2 SIGPtA

GROUP II HEAR SITE LOCATIONS

STATIGH COLLECT 10H
.,

CODE- PERIOD 62 7 K.40 CS.134 CS.137
....... .......... .......... . ............. ............. .............
1501 JAH 69 110 1 29 A 10 < 0.7 < 0.6

FEB 69 100 t 20- 20 2 20 < 0.7 < 0.6
MAR 69 60 t 20 < 30 < 0.6 <06
APR 89 90 t 20 < 40 < 1 <1
MAY 69 90 t 20 < 10 < 3.7 < 0.7
Aki69 60 1 10 < 10 < 0.4 < 0.6 :

,

JUL 69 90 t 20 <7 < 0.4 < 0.5 !
, AUG 69 60 t 20 C 9 < 0.5 < 0.5

SEP 69 50 - t 10 < 6 ' < 0.5 < 0.4 ;

OCT 69 90 1 30 < 40' < 1 <1 |HOV 69 60 1 20 < 40 - <1 <1 1

DEC 69 60 2 10 <9 < 0.6 < 0.4
-MEAH 60 1 30 19 1 to C 0.7 < 0.7

1761 JAH 69 110 1 20 < 40 < 1 <1
PE6 69 60 2 30 < 30 < 1.0 < 1.0
MAR 69 70 2 10 <7 < 0.4. < 0.3

-APR 69 110 t 20 < 10 < 0.6- < 0.7
MAY 69 60 1 20 < 10 < 0.6 < 0.6Aki 69 70 1 10 <9 < 0.5 < 0.5
JUL 69 110 t 20 < 40 < 1 <1
AUG 69 60 2 30 < 40 < 1- -<1
SEP 69 70 t to C 30 < 1.0 < 0.0
OCT 69 60 t 20 < 20 < 0.7 < 0.7

|

4

H0Y 69 60 t 20 <9 < 0.7 < 0.6DEC 69 60 t 20 < 10 < 0.7 < 0.6
iMEAN 60 1 40 < 21 < 0.6 < 0.7

2001 JAH 69 110 1 10 < 10 < 0.6 < 0.5 |FEB 09 100 1 10 17 1 10' < 0.5 C 0.5
,MAR 69 60 1 10 < 10 -C 0.5 C 0.5 'I

APR 69 110 i to < 10 < 0.5 C 0.6
NAY 69 60 2 20 < 10 < 0.6 < 0.6 '

4

Jki 69 90 1 10 <9 < 0.5 C 0.4JUL 69 90 1 20 20 t 20 < 0.7 < 0.7
AUG 69 60 t 20 < 10 < 0.6 < 0.7SEP 69 70 t 10 < 10 < 0.6 C 0.5 4

"

OCT 69 60 - 1 20 < 10 < 0.7 < 0.6FM 89 130 1 20 < 20 < 0.6 < 0,9
DEC 69 60 t to 40 t 20 < 1 < 0.9
MEAH 90 2 30 15 16 < 0.7 < 0.6

2661 JAH 69 100 1 10 <9 < 0.6 < 0.4
FEB 69 90 2 20 < 10 < 0.5 < 0.6
MAR 69 60 1 10 < 10 < 0.5 < 0.5
APR 69 110 1 20 10 1 10 < 0.6 < 0.5
MAY 69 90 1 10 20 1 10 < 0.5 C 0.5
.A.H 69 60 1 10 <7 < 0.4 < 0.4JUL 69 100 t 20 < 10 < 0.7 < 0.5AUG 69 70 i to < 10 < 0.6 4; 0.6
SEP 69 70 t 20 <9 < 0.6 C 0.5 '
OCT 69 60 t 20 20- 1 10 < 0.6 < 0.5 itW 69 70 1 30 < 40 < 1 <1
DEC 69 50 1 10 C9 < 0.5 < 0.5

MEAN 60 1 30 14 1 19 < 0.6 < 0.5

:

1
J
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TABLE C.XII CONCDnRATIONS OF GAP 9% D91ITERS IN AIR PARTICULATE SAMPLES COLLECTED
Di THE VICD4ITT OF LIMERICK GENERATING STATIQ4,1969

DESULTS D4 tk4ITS OF t.3 PCI/CU. METER 1 2 SIGMA

GROUP II - HEAR SITE LOCATIONS -

STATION COLLECT!G4
C002 PERIOD 6t.7 K.40 CS 134 CS.137

....... .......... ............. ............. ............. ............. ^

'
2961 JAH 69 100 2 30 < 20 <1 < 1

FE6 69 70 t 20 < 20 < 0.7 < 0.6 [
MAR 69 70 1 10 C6 < 0.5 < 0.4
APR 69 110 2 10 C 9 < 0.5 C 0.4
MAY 69 90 1 30 < 40 <1 < 1
JUH 69 60 i t0 < 30 < 0.6 C 0.6

.JUL 69 90 2 20 < 10 < 0.6 < 0.5
AUG 69 100 t to < 10 < 0.6 C 0.6
SEP 69 60 t 20 <9 C 0.5 - < 0.5
OCT 69 90 2 30 < 40 <1 <1
IW 69 60 t 20 < 10 < 0.6 < 0.7
OEC 69 60 t to 10 1 10 < 0.5 < 0.5

MEAH 60 1 30 to 1 24 C 0.7 < 0.7

3101 JM4 69 100 1 20 < 10 < 0.6 C 0.7
FE6 69 90 t 20 <6 < 0.5 C 0.5
MAR 69 100 1 10 C 9 C 0.5 C 0.5
APR 69 90 t 20 < 30 < 1.0 < 1.0
MAY 69 70 t 20 < 10 < 0.5 C 0.6
JLil 69 60 1 10 < 10 < 0.6 < 0.6
JUL 69 100 2 20 C6 < 0.5 < 0.4
AUG 69 60 t 20 20 1 10 < 0.5 C 0.6
SEP 69 60 1 10 20 2 10 < 0.4 < 0.4 i
OCT 69 60 1 20 < 10 < 0.7 < 0.6
HOV 89 60 t 20 < 10 < 0.5 < 0.6
OEC 69 60 1 20 C 7 < 0.5 < 0.4

MEAN 60 1 30 13 2 14 C 0.6 < 0.6

3561 JM4 69 100 t 20 50- 2 20 <1 <1
FE6 69 100 t 20 < 10 < 0.5 C 0.5
MAR 69 100 t 20 < 20 < 0.9 < 0.0
APR 69 100 t 20 20 1 10 < 0.7 < 0.7 _

NAY 69 90 1 20 < 10 < 0.6 < 0.5i

| JLil 69 70 1 10 < 10 < 0.5 < 0.5
JUL 69 60 1 30 < 40 <1 < 1r

'
AUG 69 100 1 20 6 16 < 0.5 < 0.5
SEP 69 70 t to < 30 < 0.9 C 0.9
OCT 69 90 t 20 C 9 < 0.6 < 0.6
HOV 89 70 1 20 < 10 < 0.7 C 0.6
OEC 69 100 t 20 < 10 < 0.6 < 0.6

| MEM4 90 2 30 19 2 26 < 0.7 < 0.7
!

MEM4 GROUP II 65 2 34 16 2 22 < 0.7 < 0.6
|

|
|
l

-

,
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TABLE C.XII ElHCENTRATICHS OF SAP 0% thi!TtPS D4 AIR PARTICULATE SAMPLES CCLLECTED 1

Di THE VICD4ITY OF LIMERICK GtHERATD40 STATION. I969 :

Rt9ULTS D4 th4ITS Of t.) PCI/CU. METER t' t. SIGMA

GROUP III . CtNTROL LOCATIQHS

STATION COLLECTION , .

CODE PERIOD 6t.7 K.40 'CS.134 CS.137
....... .......... ............. ............. ............. .............
13H4 JAN 09 90-- 1 10 20 t 20 < 0.7 ( 0.7 |

Ft6 69 90 1 30 < to- C 0.6 < 0.6 -- !

MAR 69' 70 '1 20 30 t 20 < 0.9 C 0.9 '

APR 69 60 1 10 6 t6- < 0.4 < 0.4'
MAir 69 90 t 20. < 10 < 0.6 < 0.6 ,

| JJi69- 90 2 20 < 10 < 0.6 < 0.6
t JUL 69 110 t 20 < 10 < 0.6 < 0.5'

AUG 69 90- 2 20 < 10 < 0.6 < 0.6 !

StP 69 70 1 10 <0 < 0.5 C 0.4 >

OCT 69 110 t to C 10 < 0.6 < 0.6
HOV 69 ' 44 19 <5 < 0.3 ' "< 0.3-
DEC 69 70 t to C 7 < 0.5 < 0.4

t
NE#1 62 2 39 12 1 14 < 0.6 < 0.6 !

i

2201 JM4 69 100 1 20 - < 10 . . < 0.7 < 0.6 -.

Pte 69 90. 2 20- 20 t 10 < 0.6 < 0.6
MAR 89 90 1 10 < 10 < 0.5 < 0.5
APR 89 110 t to 20 t 20 < 0.6 C 0.7 {
MAY 69 90 2 10 < 10 < 0.6 < 0.5 i
' JJi 69 60 1 10 < 10 < 0.5 < 0.4
JUL 69 60 2 20 < 10 < 0.5 < 0.6 ;
AUG 69 60 2 30 < 40 < 1 < 1
SEP 69 70 t 20 < 10 < 0.4 < 0.5
OCT 69 110 2 30 < 40 < 1 < 1
NOV 69 90 t 20 C9 < 0.6 - < 0.6-
DEC 69' 50 1 30 < 30 < 0.9' < 0.9

MEAN 90 1 30 to 1 24 C 0.7 C 0.7.

MEAN GROUP III 64 1 36 15 1 23 < 0.6 < 0.6

.

I

!

I

"
.
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TABLE C.XIII COHCENTRATIOtt OF !.131 IN AIR IODINE SAMPLES COLLECTED
IN THE VICINITT OF LIMERICK StHERATZHG STATIOle 1969

RESULTS IN LHITS OF E.3 PCI/CU. METER t t SIGMA

GROUP I GROUP !! GROUP III
................................ ................................ ..................

WEEK 1993 1191 1431 13C1 38D1 3561 13H4 2201
...... ............. ............. ............. ............. ............. ............ ............. .............

1 <9 < 9 <9 <6 C6 C6 C 10 <9
2 < 10 < 10 < 10 < 10 < 10 < 9. < 20 < 10
3 <9 < 9 <9 <9 <9 C 9 C 30 <9
4 < 10 < 10 < 10 < 9 <9 C6 C 10 < 30
5 C 10 < 10 < 10 < 9 C 9 <6 C 20' < 10
6- < 10 < 10 < 10 < 10 < 10 <9 < 30 < 10
7' < 9 < 9 C9 <9 <9 <7 <4 < 9
6 < 10 < 10 < 10 <9 <9 <0 C6 C 10
9 < 10 < 10 < 10 < 10 < 10 < 10 < 20 < 20

to < 9 < 9 <9 C 9 <6 < 10 <7 < 10
11 < 10 < 10 < 10 < 10 <6 C 9 < 10 C '10 -
12 <6 <6 <6 C6 <7 <7 <7 < 7
13 < 10 < 10 < 10 < 10 < 10 < 10 < 20 < 10 1
14 < 10 < 10 < 10 < 10 C6 < 10 < 10 < 10
15 < 10 < 10 < 10 < 10 C 9 < 10 < 10 - . c 10 !
16 <9 C 9 < 20 <9 <6 < 10 < E0 .C 10 ;

17 < 10 < 10 < 10 < 10 <0 <0 C6 <6-
16 C 9 < 9 .<9 C 9 <7 < 10 < 20 < 10
19- < 10 < 10 < 10 < 10 . <9 < 10 < 10 < 10
20 < 10 < 10 < 10 < 10 <6 <6 < 10 <6
21 < 10 < 10 < 10 < 10 <9 < 10 <9 < 10 .
22 < 9 C 9 C 10 < 10 <0 < 10 < 20 < 10
23 < 10 < 10 < 10 < 10 <9 . < 9- <9 <9..

,

24 < 9 C 9 < 9 <9 <7 < 7 C 10 <6 '

25 < 10 < 10 < 10 < 10 C9 <6 <9 <6
26 C 10 < 10 < 10 < 10 < 10 < 10 < 10 <10=
27' < 10 < 10 < 10 < 10 <6 - < 10 <6 < 10
23 < 10 < 10 < 10 < 10 <9 < 10 C 9- < 10
29 < 10 < 10 < 10 < 10 '<6 <9 <6 <9
30 < 10 < 10 < 10 C 9 <0 <6 <6 C 9
31 < 10 < 10 < 10 < 10 <6 <6 < 10 <6
32 < 9 < 9 <9 < 9 <7 <6 C 20 <6

'i
..

33 < 10 < 10 < 10 < 10 <6 C 10 < 10 < 10 !

34 < 10 < 10 < 20 < 10 < 10 < 10 <6 - < 10 1
!35 C 10 < 10 < 10 < 10 <6 <9 <6 <9

36 <6 C 9 C 9 <6 <7 <9 < 20 <7
37 C 10 < 10 < 10 < 10 <9 < 30 < 10 < 30 1
36 C 10 < 10 < 10 < 10 <6 <9 < 20 <9 ;

39 < 20 < 20 < 20 < 10 <9 < 10 < 10 < 10 !
40 < 10 < 10 < 10 < 10 <9 <9 C'7 C 10
41 <9 C 9 < 30 < 10 < 10 < 10 < 20 < 9

. 42 < 10 < 10 < 10 < 10 <6 C6 < 10 -<9 i
43 <7 < 7 C6 <9 < 10 < 10 < 10 C6
44 < 10 < 10 < 10 < 10 <6- < 10 < 20 < 10 u- l
(5 < 10 < 10 < 10 <9 <6 <9 < 10 - <9
(6 <6 C6 <6 <7 C6 <6 C6 <6
47 C to C 20 < 10 < 20 < 10 < 10 < 20 < 10
46 < 10 < 10 < 10 < 10 < 10 < 30 < 10 < 20'
49 < 10 < 10 < 10 < 10 <9 < 20- < 10 < 20
50 < 10 < 10 < 10 < 10 < 10 < 10 <9 < 10
51 < 20 < 20 - C 20 < 20 < 10 < 10' < 20 < 10 -
52 <6 <0 <0 <6 <5 < 10 < 20 < 10'

MEAN < 10 < 10 < 11 < 10 <9 < 10 < 13 < 11

]
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TABLE C.XIV COHCtHTRATIONS OF I.131 IN MILK SAMPLt3 COLLECTED IN
THE VICINITY OF LIMERICK GDIERATING STATION,1969

RtsVLTS IN LHITS OF PCI/ LITER 12 SIGMA

INDICATOR FARMS
...............................................................................................

COLLECTION 1961 till 13Et 16Cl 1961 2181 ttC1 2501
DATE

.......... ........... ........... ........... ........... ........... ........... ........... ...........
01/10/09 < 0.04 C 0.06 < 0.05 < 0.03 < 0.05 C 0.04 C 0.0301/14/09 < 0.04 < 0.04 < 0.04 < 0.04 < 0.03 C 0.03 < 0.0303/14/09 < 0.06 < 0.07 < 0.05 < 0.07 < 0.05 < 0.06 C 0.0604/11/09 < 0.06 C 0.04 < 0.04 < 0.04 < 0.03 C 0.03 < 0.0304/25/09 C 0.03 < 0.03 < 0.0305/09/89 < 0.04 C 0.04 < 0.05 < 0.05 C 0.04 < 0.04 ( 0.0305/t 3/09 < 0.03 < 0.04 ( 0.0306/06/09 < 0.06 C 0.07 < 0.06 < 0.07 C 0.07 < 0.06 < 0.0506/20/09 C 0.04 < 0.05 < 0.04 < 0.0107/04/09 < 0.06 < 0.09 C 0.07 < 0.06 < 0.07 < 0.07 C 0.07 < 0.0507/16/89 < 0.04 < 0.04 < 0.0307/19/69 < 0.03
06/01/89 < 0.04 < 0.07 C 0.06 C 0.04 < 0.06 < 0.05 C 0.05 C 0.0406/15/09 < 0.03 C 0.05 < 0.04 C 0.03 !.06/29/09 C 0.03 C 0.04 < 0.04 C 0.02 ;
09/15/69 < 0.04 < 0.07 < 0.06 < 0.04 < 0.06 C 0.05 < 0.06 C 0.04 i09/26/09 C 0.04 C 0.05 C 0.05 C 0.0510/10/09 < 0.03 < 0.05 < 0.03 < 0.03 < 0.04 C 0.04 < 0.04 < 0.03-10/24/89 < 0.03 ( 0.04 < 0.03 C 0.0311/07/09 < 0.05 < 0.09 < 0.05 C 0.06 < 0.06 C 0.06 < 0.07 < 0.06 1

11/21/69 < 0.05 < 0.06 C 0.06 < 0.0412/05/69 < 0.05 < 0.06 C 0.06 < 0.05 C 0.07 < 0.06 < 0.06 < 0.05 '
;

MEAN < 0.04 C 0.06 < 0.05 < 0.05 < 0.05 < 0.05 < 0.05 C 0.04

CalTPOL FARMS
.........................................

COLLECTIG4 36El 9G1 teF1
DATE

.......... ............. ............. .............
01/10/09 < 0.06 C 0.05 C 0.06
02/14/69 < 0.05 < 0.07 < 0.05
03/14/09 < 0.06 < 0.00 < 0.09
04/11/09 < 0.05 < 0.07 < 0.05
04/25/09 < 0.05
05/09/09 C 0.07 < 0.09 < 0.06
05/23/09 < 0.05
06/06/09 C 0.09 C 0.09 < 0.09
06/20/09 < 0.06
47/04/09 < 0.09 < 0.06 < 0.10
07/16/09 < 0.05
06/01/e9 < 0.06 < 0.05 < 0.07
08/15/09 < 0.06
06/29/09 < 0.03
09/13/09 < 0.06 < 4.05 C 0.07
09/t6/09 < 0.06
10/10/89 < 0.07 < 0.03 < 0.05
10/24/69 < 0.05
11/07/69 < 0.07 < 0.04 < 0.09 !11/21/89 < 0.07
12/05/09 < 0.09 < 0.05 < 0.06

MILAN < 0.07 < 0,06 < 0.06

IOTE STATIG1 1961 IS A GOAT MILK

?
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TABLE C.XY COHCENTRATIONS of 6ArttA EPt1ITTERS IN MILK SAMPLES COLLECTED
'

3H tnt VICINITY OF LIMERICK SEHERATIHS STATIOHe 1969 ,

RESULTS IN LHITS OF PCI/ LITER t t SteMA
i

~ DGICATOR FARMS
.,

STATION COLLECTICH
C002 DATE K.40 Ct.134 CS-137 BA.140 LA.140

(....... ........... ............. ............. ............. ............. .............

1981 01/10 01/10 1100 2 100 < 3 <3 <7 < 3 '

02/14 02/14 1300 1 100 < t 6 43 <4 < t r<

03/14 03/14 1400 1 100 <t <t <4 < t
04/11 04/11 1600 t 200 ' < t 3 12 C4 < t
04/25 04/25 1500 1 100 < 1 3 22 <4 <t ;i

'05/09 05/09 1200 1 100 < 3 43 <6 <4
05/t3 05/23 1500 ~ t 200 < 3 7 25 C6 <3
06/06 06/06 1400 t 100 .<1 3 13 <4 Ct !

. 06/20 06/20 1900 t 200 <3 <3 C 10 <4
| 07/04 07/04 1700 t 200 <3 C 3 <6 C3
' 07/19 07/19 1990 t 200 C t <t <5 C 2
I .06/01 06/01 1300 1 100 < 3 < 3 < 10. <5

06/15 06/15 1500 1 100 < t <t C6 <t ,

OWit 06/19 1700 t 200 < t <t C7 <3
09/13 09/13 1900 t 200 <2 4 13 <5 Ct
09/26 09/26 1700 t 200 <2 <t C 6 <t
10/10 10/10 1600 t 200 <t <t <5 <3
10/24 10/24 1400 2 100 <t <t c6 C3
11/07 11/07 1500 1 200 <t 4 13 <6 <3
11/21 11/21 1600 t 200 <t <t <6 C2 ;

.12/05 12/05 1600 t 200 <2 4- 23 <6 <2 >

-MEAN 1536 1 440 <t 3 23 C6 <3-
<

1121 01/10 01/10 1200 1 100 <3 <3 <9 C4
04/11 04/11 1200 1 100 <3 <3 <6- <4
07/04 07/04 1200 1 100 C3 <3 <6 <4 t

10/10 10/10 1400 1 100 <2 <t C6 <3

MEAN 1250 t 200 <3 <3. <6 -<4

| 13tt 01/10 01/10 1500 1 100 Ct <t C6 <3'

04/11 4 4/11 1400 . 1 100 <2 <t C5 C2
07/04 07/04 1400 2 100 <t <t C6 <3
10/10 10/10 1600 t 200 <t <t C 7- <3

NEAH 1475 2 191 <t <t c6 <3

16C1 01/10 01/10 1400 1 100 <t <t C 6 <3
04/11 04/11 1300 2 100 <t <t C5 C2
07/04 07/04 1300 1 100 <t <t c5 -- C t
16/10 10/10 1600 t 200 <2 <t C5 <t

MEAN 1400 1 263 <t <t c5 <t'

1961 06/20 06/20 1400 1 100 <t <2 <6 <t
. 07/04 07/04 1300 1 100 <2 <t <6 <3
( 07/16 07/16 1300 1 100 <t <t c6 <t

06/01 06/01 1300 1 100 <2 <t c5 <3 '

06/15 06/15 1100 1 100 <t <t < 6- <t [
i 06/29 06/29 1300 1 100 <2 <t <6 <3
[ 09/13 09/13 1300 1 100 <t <t <5 <3 i' 09/26 09/16 1200 1 100 <t <t C6 <3 *

10/10 10/10 1200 1 100 <t <t C6. <3
10/24 10/24 1400 2 100 <2 C2 <6 <3
11/07 11/07 1300 1 100 <2 <t c6 <3
11/21 11/21 1000 1 100 <3 <3 <9 <4
12/05 12/05 1200 1 100 <3 <3 <9 C4

,MEAN 1854 1 225 <t <t <6 <3

t

..gr. , - y -, , .- . - , . . . . - . . . . , , ,
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TABLE C.XV Ca4CENTRATIONS OF Gart1A D91ITTERS IN MILK SAMPLES COLLECTED
IN THE VICINITY OF LIMERICK GDitRATDM STAT 20He 1969

RESULTS IN LHITS OF PCI/ LITER t t SIGP1A

IHOICATOR PADtB !

STATION COLLECTION .

CS.137 BA.140 LA.140 -

*
.

CODE: DATE K.40 CS.134
....... ........... ............. ............. ............. ...........................

21B1 01/10 01/10 1500 t 200 <t <t <5 < 3
01/14 02/14 1400 1 100 <t <2 < 200 C 90
03/14 01/14 1500 1 100 .c2 <t C 40 < 20,

04/11 04/11 1100 1 100 <t <t. <6 C 3 .- (
04/25-04/25 1000 t 100 <t c3 <7 < 3'
05/09-05/09 1500'i 100 < t <t c5 < t
05/t3 05/231400 1 100 <t <2_ <4 ~ <t 3

06/06-06/06 1300 1 100 < 4 <1 <1 < t
-06/20-06/20 1300 1 100 < 1 <1 <4 < 2~
07/04-07/04 1500 t 100 < t <t <5 < t-
07/10-07/10 1300 1 100 < t <t C5- < t .

06/01 06/01 1400L 2 100 < t <t.. <5 < t
08/15.D6/15 1400 1 100 < 2 <t <5 < t
06/29 06/29 1300 1 100 < 2 <t. <6 C3
09/13-09/13 1400 1 100 <t <t C5 < t-
09/26-09/26 1300 2 100 <t <t c6 <t
10/10 10/10 1300 1 100- < t <t <5 <t
10/24 10/24 1400 2 100 <t < t. <5 <3
11/07 11/07 1400 1 100 < t <t C6 <3
11/21 11/21 1400 2 100 <t <t <6 <3
12/05 12/05 1500 1 100 <2 <2 <6 -<3

NEAN 1362 1 257 <t <t < 16 <7

22C1 01/10 01/10 1500 t 100 <t <t <6 <3
04/11 04/11 1500 1 200 <2 <2 <5 C 2
07/04 07/04 1500 1 100 <t <t C5 C 3

' 10/10-10/10 1400 1 100 <2 <t <6 < 3 *

MEAN 1475 1 100 <t <t <6 < 3

1501 01/10 01/10 1200 1 100 <t <t C4 < t

| 01/14-02/14 1400 2 100 <2 <t C4 '<t
03/14 03/14 1400 1 100 <t <t <4 < t,

| 04/11 04/11 1400 1 100 <1 <t <4 < t
04/25-04/25 1300 1 100 <t <t C4 < t
05/09-05/09 1500 2 100 <t <t <5 < 3-
05/23-05/23 1500 2 100 < t 4 23 C4 <t
06/06-06/06 1400 1 100 <t <t C4 C 2 -i06/20-06/20 1200 1 100 <1 <1 <4 <t
07/04 07/04 1500 1 100 <2 <t <5 <t

| 07/16-07/16 1400 2 100 <t <t <5 C 2 *

| 06/01 06/01 1400 t 100 <t <2 <5- <t
| 06/15 06/15 1300 1 100 <2 <t <6 < 2'
! 06/29 06/29 1400 1 100 <t <t <6 <3
| 09/13 09/13'1300 1 100 <t <t <5 < t
i 09/26 09/26 1500 1 100 < 2 <t C5 <3
! 10/10 10/10 1400 1 100 <t <t <6 <3

10/24 10/24 1300 1 100 <2 <t <6 <3
11/07 11/07 1300 2 100 <3 <3 <9 <4 1

11/21-11/21 1200 2 100 <3 <3 <9 <4
12/05-12/05 1300 2 100 <t <t <6 <t

HEAH 1362 1 195 <t. 2 11 <5 <1

NEAN INDICATORS 1391 2 339 C 2 2 22 <6 <4

t

I'

t
--- --
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TABLE C.W CONCDffRAT10HS OF GAmA EMITTERS IN MILK $AMPLES COLLECTE0
IN THE VICINITT OF LIMERICK GtHERATD4G STATION,19e9

7

' RESULTS D4 LHITS OF PCI/ LITER 12 SIGNA
1

CONTROL FARPts

>

STAT!aH COLLECT!aH '

C00t 0 ATE K.40 CS.134 CS.137 BA.140 LA.140
....... ........... ............. ............. ............. ....... ..... .............

36El 01/10 01/10 1300 1 100 <t < t C6 <3
04/11 04/11 1100 1 100 <2 < t C5 C3-
07/04 07/04 1300 1 100 <2 <t <5 <3
10/10 10/10 1300 1 100 <t <2 <6 C3

NEAN 1250 t 200 <t < t <6- < 3

9G1 01/10 01/10 1300 1 100 '<t <t C6 < 3 >

04/11 04/11 1400 1 100 - C2 <t C5 C 2
07/04 07/04 1400 1 100 <t C 2- <6 C 2
10/10 10/10 1300 2 100 <2 <t <7 C 3 '

s

MEAN 1350 1 115 <t <t <6 < 3

ftF1 01/10 01/10 1400 2 100 <t <t <4 <t
02/14 02/14 1400 1 100 - <t <t C4 <t
03/14 03/14 1400 2 100 <t <t C4 <t
04/11 04/11 1400 1 100 <1 <1 .< 4 t2
04/25 04/25 1500 2 100 <2 <t <4 <2
05/09 09/09 1500 2 100 <2 5 14 <6- <t
05/23 05/23 1400 1 100 <t <t <4 C't

'06/06 04/06 1300-2 100 <t <t <S CL
06/20 06/20 1500 1 100 <1 <1 <4 <t
07/04 07/04 1600 2 200 <t <2 <5 C 2-.

07/16 07/16 1400 2 100 <t <t <5 <t-
06/01 06/01 1500 1 200 <2 <t C5 C2
06/15 06/15 1400 1 100 <t <t <5 <t
06/29 06/29 1400 1 100 <t <t -<6 C 3
09/13 09/13 1300 1 100 <2 <t C6 C 3-
09/26 09/26 1300 1 100 <t <t <5 <t
10/10 10/10 1400 1 100 <t <2 <5 <3-
10/24 10/24 1500 1 100 <2 <2 <5 <3
11/07 11/07 1600 t 200 <t <t <5 <3
11/21 11/21 1500 1 100 <t <t <6 <t '

12/05 12/05 1400 1 100 <t <t <5 C 3

MEAN 1433 1 171 <t- 2 11 <5 C2

' MEAN CONTROLS 1397 1 210 <t t i1 <5 C2

,

I

h
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TABLE C-XVI CG4CD4TRATIONS OF AQUEOUS TRITILM MID GAttt4 EMITTERS De MELL MATER SAMPLES
COLLECTED Di THE VICD4ITY OF LD1ERICK GD4ERATING STATIG4,1969

RESULTS De (NITS OF PCI/ LITER i 2 SIGML

COLLECTIG4 AquE005
STATION DATE H3 P94-54 (X)-56 FE-59 CD-60 2H-65 ZR-95 fB-95 CS-134- CS-137 84-140 LA-140

-

1131 05/30/89 < 30 < 0.3 < 0.4. < 0.9 < 0.3 < 0.7 < 0.6 < 0.4 < 0.3 < 0.4 < 3 . <1.. ,
i 11/27/89 < 60 < 0.3 < 0.3 < 0.7 < 0. 3 ' < 0.6 < 0.6 < 0.3 < 0.3 < 8.3 < 2 < 0.9 *

HEAH < 50 < 0.3 < 0.4 < 0.8 < 0.3 < e.7 < 0.7 < e.4 < e.3. < 0.4 < 3 < 1.0
1

18At 05/30/89 60 1 30 < 0.3 < 0.4 < 0.7 < 0.3 . < 0.6 < 0.7 < 0.4 ' < e.3 < 0.3 < 3 <t
t 1/27/89 50 i 50 < 0.3 < 0.3 -< 0.7 < 0.3 < 0.6 < 0.6 < e.3 - < 0.3 < 0.3 < 2 < 0.6

HEAN 60 i 10 < 0.3 < 0.4 < 0.7 < 0.3 < 0.6 < 0.7 < 0.4 < e.3 < e.3 . < 3 < 0.9

4

4

v
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-TABLE C-XVII (X)HCENTRATIONS OF GAP 01A EPtITTERS D4 VEGETATION SAMPLES COLLECTED
- D4 THE VICD4ITY OF LIMERICK GENERATING STATIG4, 1969

RESULTS D4 4.D4ITS OF PCI/G (HET) i 2 SIEtta

STATION COLLECTIG4
, CODE PERIOD MEDIA BE-7 K-40 1-131 CS-134 CS-137
|

| 1131 05/30-05/30 LEAFY VEGETABLE 0.24 i 0.07 5.2 1 0.5 < 0.005 < 0.0M < 0.004
ROOT CROP 0.06 i 0.05 2.9 i 0.3 < 0.004 < 0.003 < 0.003

06/19-06/19 LEAFY VEGETABLE O.17 i 0.0c 4.9 t 0.5 < 0.01 < 0.004 < 0.005
ROOT CROP < 0.03 5.0 1 0.5 < 0.006 < 0.004 < 0.004

07/24-07/24 LEAFY VEGETABLE' < 0.04 3.5 i 0.4 < 0.010 < 0.005 0.014 2 0.009 '

ROOT CROP < 0.03 4.0 i 0.4 < 0.006 < 0.004 < 0.004 - !

06/22-06/22 LEAFY VEGETABLE 0.35 1 0.09 7.6 1 0.6 < 0.009 < 0.005 < 0.005
ROOT CROP < 0.03 - 3.6 1 0.4 < 0.006 < 0.003 < 0.003

09/25-09/25 LEAFY VEGETABLE 0.4 1 0.3 9.6 .i 1.0 < 0.03 < 0.02 < 0.01
ROOT CROP '< 0.04 4.8 'i 0.5 < 0.01 < 0.005 . < 0.005

10/t7-10/17 LEAFY VEGETABLE < 0.10 - 5.4 i 0.5 < 0.02 < 0.009 < 0.01- ' i
'

ROOT CROP < 0.05 5.4 1 0.5 < 0.01 < 0.006 < 0.006
|

MEAN 0.13 1 0.26 5.2 1 3.7 < 0.011 < 0.006 0.006 1 0.007

x

I

TABLE C-XVIII CONCENTRATI0HS OF GArfn EMITTERS D4 RASSIT SAMPLES COLLECTED
D4 THE VICD4ITY OF LIMERICK GENERATING STATION,1969

RESULTS D4 t.94ITS OF PCI/G (HET312 SIED14

STATION COLLECTION
CODE . PERIOD K-40 1-131 CS-134 CS-137

2655 11/15/89 2.6~ i 9.3 . < 0.02 < 0.003 '< 0.003
i

,

...a._ _ ._ , , - , _ . . , . s. .. _ . . . _ , ._ -. .- ._ ~a- _, . -_ .
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TASLE C-XIX MENTHLY TLD RESULTS FOR LIMERICK GENERATD4G STATION. 1989

RESULTS D1 LNITS OF MILLI-90ENTGBFSTD. FD.1 2 S.D.
.

STATICH MEAN i JAN FES MAR APR MAY JLH JUL AUG SEP OCT TOV DEC-
I. CDOE 2 S.O. (1 )

F

3651 7.4 1 2.0 7.120.2 7.0 1 0.5 6.8 i 6.6 9.5 i 0.7 6.9 2 0.4 6.5 i 9.4 8.7 i 9.6 7.3 i S.7 ~7.1 1 9.4 - ;

36S2 8.4 1 0.3 8.2 1 9.3 8.4 1 1.2 8.5 i 9.6
. . !

281 6.911.8 6.4 1 0.2 7.6 1 0.6 5.9 i 0.6 6.9 i 0.4 6.310.2 5.7 i 0.2 7.0 1 0.5 6.6 i 9.7 7.1 1 0.4 8.3 i 8.2 6.2 2 9.2 8.7 i 1.1 .

!

2E1 7.4 1 2.0 6.7 1 0.6 6.9 2 0.5 6.5 1 0.4 8.710.7 6.8 1 0.4 6.3 1 0.3 9.9 i 1.9 7.8 i 9.5 8.9 1 9.5 8.8 i 8.6. 6.3 i 9.2 7.6 i 9.3
,

3S1 7.1 1 1.8 6.3 i 9.3 6.4 1 0.6 6.4 1 0.3 8.8 i 0.3 6.5 1 0.3 6.310.5 7.3 i 9.4 6.7 i 9.6 6.9 1 0.5 8.6 i 8.3 7.9 i 9.2 7.8 i 9.5 ~

4E1 5.8 i 2.0 5.1 1 0.3 5.4 1 0.3 5.1 1 9.4 8.5 1 0.7 5.4 1 0.5 4.9 i 9.3 6.1 1 9.3 5.6 i s.4 5.7 i 9.3 6.1 1 0.3 5.2 1 0.2 6.7 i S.8

531 7.1 1 2.1 6.4 1 0.3 6.6 1 0.4 6.0 1 0.3 9.7 i 4.0 6.5 1 0.5 6.1 1 9.3 7.4 1 0.4 7.8 i 8.6 6.9 1 0.6 7.3 1 9.4 6.6 1 0.2 7.9 i 1.1 - '

'
!

5H1 8.4 i 1.1 7.7 1 0.5 8.9 i 0.6 7.7 1 0.4 8.8 1 4.6 7.8 1 0.4 7.7 i 9.3 8.6 1 0.5 9.1 1 0.7 8.2 1 4.5 8.8 1 9.4 8.7 i e.8 9.1 i e.4
,

6C1 7.1 1 1.7 6.4 1 0.4 6.5 i 8.4 6.5 i 0.9 8.1 1 0.1 6.5 i 0.5 6.0 1 0.2 7.4 1 0.6 8.4 1 0.8 7.1 i 8.7 8.4 1 9.2 6.4 i 9.3 7.6 i 9.7

731 7.7 i 1.4 7.1 1 0.5 7.0 1 0.4 6.4 1 0.5 8.6 i 0.7 7.420.3: 7.7 i 0.5 8.5 1 0.6 8.5 i 9.4 7.6 i 1.9 8.1 i s.3 7.2 2 8.2 8.9 i 9.2 - |
i

7Et 7.4 1 1.6 6.6 i 0.4 6.7 i 0.4 6.6 i 0.3 8.8 2 0.3 6.9 1 0.1 6.7 i 9.2 8.1 1 0.1 8.3 1 0.7 7.2 2 0.3 8.4 i 9.6 7.0 i s.5 7.8 2 0.2

9C1 7.7 i 4.6 6.5 1 0.3 6.5 1 0.2 6.110.214.5i1.2 6.5 i 0.1 6.0 1 9.4 7.7 i 9.5 7.1 1 0.4 7.2 1 9.8 8.4 i e.6 6.9 i G.7 8.6 i 9.2

,
1053 7.5 i 1.9 6.8 1 0.6 8.1 1 0.4 6.2 1 0.2 9.6 1 0.8 7.6 1 0.4 6.4 1 0.2 7.8 1 0.3 7.3 1 0.5 7.5 i 9.6 7.7 1 0.2 7.1 i 9.4 8.8 1 9.3

!

10E1 7.1 i 1.2 6.5 i 0.4 6.7 i 0.4 6.5 1 0.2 8.6 i 9.5 6.710.6 6.6 1 0.4 7.4 1 9.3 7.110.5-7.110.8 7.5 i s.4 7.9 i 9.3 7.7 i s.4

10F3 7.2 1 1.5 6.5 i 0.6 6.9 i 0.1 6.5 1 0.4 8.9 i 0.6 7.1 1 0.8 6.1 1 0.5 7.5 1 0.4 7.4 1 9.5 7.3 i 9.2 7.7 i 9.4 7.9 i 9.3 7.7 i 9.4

1131 7.8 1 1.1 7.4 i 0.6 7.4 1 0.3 7.2 1 1.4 8.2 1 0.6 7.5 1 0.4 6.7 i 9.5 8.1 1 9.4 7.9 i 9.5 8.2 i.S.5 8.6 i 9.6 7.6 i 9.4' O.3 i 9.3
'

13C1 5.8 2 3.5 4.9 i 8.3 5.1 1 0.4 4.8i0.510.910.5 5.1 i O.3 4.6 i S.3 5.6 i 8.2 5.5 i e.5 5.329.2 5.9 i 9.3 4.9 1 8.4 7.3 i S.5

~

13E1 7.4 1 2.0 6.7 i 8.3 6.8 i 0.3 6.9 i 9.8 9.4 2 9.4 6.8 2 0.4 6.3 1 0.3 8.310.4 7.1 i 9.7 7.1 i s.4 7.7 i e.2 6.7 i 9.4. 8.9 i 9.3

13H4 5.0 1 0.6 4.9 1 0.9 5.1 1 0.2 5.2 1 0.3' 4.8 i 0.9 4.5 i C.1 4.9 1 9.3 4.9 i 9.2. 5.1 i 9.4 5.*e 1 0.2 5.5 i 9.4 5.4 1 0.5 4.6 i 9.4 ;

1451 6.9 1 2.0 6.1 i 9.3 7.4 2 0.2 5.7 i 9.1 9.4 i 1.1 6.4 1 0.5 6.2 i 9.4. 6.9 i 8.4 4.6 i 9.4 6.6 i 9.5 8.2 1 0.8 6.6 1 0.2 7.910.1-

1501 7.4 1 1.5 6.7 i 8.2 6.9 i 9.3 6.8 i 9.3 8.0 1 0.5 6.9 2 9.5. 6.6 1 9.4 7.7 i 0.3 8.5 2 0.3. 7.3 1 9.5 8.1 1 0.2 7.1 i 9.2 8.711.2

1652 6.7 1 3.0 6.1 1 0.7 6.1 2 0.3 5.7 1 0.3 11.1 i 1.0 6.1 1 0.4 5.5 i G.3 6.8 i s.4 6.3 i 9.5 6.4 2 9.4 7.0 1 9.7 6.9 i 0.4 .7.2 1 0.3
i . .

16F1 7.9 1 2.8 7.1i0.3 7.510.3 6.7 i 9.3 11.8 i 1.1 7.0 1 9.5 7.9 1 1.9 7.9 i 0.3 .7.6 1 9.3. 7.3 2 9.3 9.2 1 0.5 7.1 1 0.5 7.8 1 0.2

1781 7.0 i 1.4 6.4 i 1.0 6.6 i 8.3 6.5 i 9.2 8.9 i 8.9 6.7 i 9.4 7.2 1 0.3 7.2 i 9.1 6.5 i 9.4 6.6 i 4.5 7.4 1 9.3 6.6 i S.3 7.7 i 4.4

1851 6.3 i 1.2- 5.7 1 0.2 7.5 1 0.4 5.8 1 0.1 ' 6.5 i 0.4 5.9 i 0.4 5.5 1 0.3 6.9 i 9.3 .6.3 i 9.4 6.3 i 9.5 6.6 i 9.3 5.9 i 9.3 7.1 i 9.1

1. MEAN MW TWO TIMES THE STMcMRO DEVIATION OF THE MONTHLY RESULTS. I
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TABLE C-KD( PEDffMLY TLS REStJLTS FOR L3MEF100 G15 ERAT 2HG STATIOrt. 1969

FESlfLTS 254 t.94ITS OF StILLI-90ENTGO4/STD. PC.12 S.9,

STATICD4 MEM41 JON FEB 199 APW POLY JLM JtJL MJG SEP OCT .W SEC

C09E 2 S.D.118

1881 6.9 1 2.7 6.6 1 9.5 7.119.5 6.519.319.911.3 6.5 i 9.2 6.8 1 9.6 7.9 1 9.4 6.1 1 9.3 5.8 1 9.4 6.7 1 9.1 5.4 1 9.3 7.4 1 9.3

1991 7.6 1 5.2 7.1 1 9.8 7.1 i 9.8 4.4 1 0.1 15.7 i 9.9 6.6 i 9.3 5.9 i 9.3 7.2 1 9.3 7.9 i 9.3 6.6 i 9.3 7.5 1 9.2 6.5 1 1.3 7.2 1 1.2

2991 6.8 1 1.9 6.1 2 9.2 6.5 i 9.5 6.2 1 0.1 9.5 i 9.9 6.2 2 9.4 7.2 1 0.8 6.7 1 9.6 6.3 1 9.4 6.4 1 9.4 6.8 1 9.4 6.2 1 9.2 7 1 1 9.4

29F1 7.6 1 3.7 6.6 1 9.4 7.1 1 9.3 6.719.213.321.2 6.719.3 8.9 i 9.5 7.5 1 1.2 7.9 2 9.3 7.1 i 9.2 7.7 1 9.5 6.6 1 9.4 7.1 1 9.3

2131 6.712.9 5.7 i 9.3 6.1 1 9.3 6.f. 1 9.4 11.1 1 8.7 5.8 i 9.2 6.4 2 9.3 6.7 i 9.3 6.2 1 9.6 6.4 1 9.4 4.8 1 9.2 6.9 1 9.4 7.9 i 9.6

22G1 7.1 2 3.3 6.1 1 0.3 6.6 2 9.1 6.22 9.4 12.9i 9.6 6.2 i 9.3 4.3 1 9.4 6.9 2 9.4 6.8 1 9.2 6.6 i 9.4 7.9 i 9.3 6.5 1 9.2 8.5 i 9.7

2332 7.2 1 3.4 6.2 1 9.2 6.719.3 6.4 1 9.5 12.5 2 4.9 6.4 2 9.1 4.9 i 9.6 7.9 2 9.4 6.7 1 9.4 6.9 1 9.6 6.9 1 9.2 6.519.4' 7.2 i 9.7

2461 4.5 1 2.4 5.7 i 9.3 5.9 i 9.3 5.9 2 9.2 ff 4 i 9 7 5.9 2 0.5 6.2 2 9.5 4.7 1 9.4 4.0 1 9.5 4.3 1 6.) 6.4 i 9.3 5.8 1 9.2 7.2 1 1.9

25St 6.711.3 3.8 1 9.9 7.4 1 9.4 5.9 i 9.1 7.t i 9.4 5.9 i 9.5 4.1 1 9.5 7.3 i 9.3 7.6 1 9.4 7.7 i S.4 7,9 2 0.3 6.1 2 9.2 7.9 1 9.1

2591 6.2 1 9.9 5.6 i 9.3 7.2 i 9.6 5.5 i 9.1 4.6i94 9.8 1 9.5 5.7 i 9.3 4.319.4 6.1 1 9.2 6.2 t 4.F 0.4 i 9.3 4.9 1 8.8 4.5 i' 9.4

2633 7.9 2 5.7 5.6 i 9.3 6.1 1 0.2 5.819.315.9i9,3 5,7 1 9.3 6.2 1 9.3 6.7 i 9.4 6.1 i t.9 6.4 1 9.8 6.S 1 9.5 5.8 i 9.1 6.8 1 4.5

2681 4.8 1 1.1 4.1 1 9.4 6.4 i 4.4 6.1 1 9.3 I.6 2 9.S 6.4 i $.4 7.2 1 1.2 6.8 1 9.4 6.7 1 0.2 7.7 i P.6 7,9 1 9.3.6.3 1 9.2 7.7 1 9.6

2892 - 4.8 1 1.9 6.2 1 9.2 6.6 i 9.4 6.2 2 9.3 7.5 i 9. 7 6.4 1 9.5 7.2 1 9.2 7.9 i 9.3 6.7 i 9.3 7.7 2 9.7 7.1 1 9.3 6.3 1 9.3 7.1 1 9.4

2951 6.5 i 1.6 5.719.3 4.2 1 9.4 6.1 1 9.3 8.7 1 9.5 5.8 i W.4 6.8 1 9.3 7.3 1 9.4 6.2 1 9.3 6.41: 9.3 4.4 1 9.6 5.919.3 6.7 1 9.3

2981 6.911.2 6.4 1 9.4 6.7 i 9.4 6.3 2 9.2 8.4 1 0.5 6.4 i 4.5 6.9 1 9.3 6.8 1 9.4 6.6 i 9.4 7.9 i 6.3 7.9-1 9.4 6.4 1 9.1 7.4 1 9.2

29E1 7.1 1 1.6 6.4 1 9.4 8.1 1 9.8 4.5 1 9.2 9.1 1 1.1 6.3 1 9.5 6.7 i 9.5 7.9 1 9.2 6.8 i 9.5 7.4 1 9.5 7.1 1 9.4 9.5 1 9.4 7.4 1 9.4

3191 8.6 i 1.9 8.2 1 8.2 8.9 1 1.4 8.3 1 9.3 9.1 i 9.3 8.9 t 9.5 8.8 i 9.5 8.7 1 0.5 8.6 1 0.9 8.5 1 9.3 9.3 1 1.1 8.9 i 9.3 9.3 i 4.3

3192 7.4 1 1.1 7.9 i 9.7 7.2 i 9.4 6.8 1 9.3 8.6 t 8.5 7.G 1 9.4 7.2 1 9.4 7.819.4 7.2 1 9.4 7.7 1 0.5 7.419.5'6.919.4 8.1 1 9.3

32S1 5.5 1 2.9 4.9 1 9.2 5.319.4 4.9 i 9.4 866 1 9.4 5.9 1 9.1 5.2 1 9.2 5.5 1 0.2 5.2 1 9.6 5.5 i 9.3 5.4 1 9.2 4.8 1 9.9 6.4 i C.4

32G1 7.7 1 1.5 6.7 1 0.2 8.3 1 9.3 7.1 1 9.4 9.3 2 9.9 4.9 i 9.5 7.5 1 9.3 7.7 1 9.2 8.319.9 7.7 1 9.7 7.7 i 9.4 6.9 1 9.1 CA i 9.7 4

3432 7.8 1 1.6'7.9 2 9.3 7.4 1 9.4 7.1 1 9.1 8.319.9 7.1 1 9.4 8.4 1 9.3 7.6 1 9.4 7.3 1 9.5 7.7 1 9.2 8.9 i 9.5 7.3 1 t o 9.7 i 9.2

34E1 7.1 1 1.2 6.3 i 9.2 7.0 1 9.4 6.6 1 9.3 8.6 i 9.5 6.9 i 9.7 7.9 2 9.4 7.1 1 9.3 6.7 i 9.4 7.2 1 9.3 7.3 2 1.9 4.6 1 6.4 7.5 1 9.4

3581 -7.1 1 1.2 6.3 i 9.3 6.719.3'6.819.4 7.5 1 9.4 6.4 1 9.4 7.1 1 9.6 7J 19.3 7.9i9.5-7.119.4 8.5 1 9.5 6.7 i 9,1 7.6 1 9.2

35F1 8.9 1 1.7 7.1 i 9.3 7.5 i 9.4 7.310.519.311.9 7.4 1 9.5 7.8 i 9.2 7.9 i 9.3 8.6 1 1.1 8.9 1 9.2 7.9 1 9.3 7.4 1 9.fE e,,4 2 9,$

1. MEAN JDe TMD TIMES THE STApeA99 SEVIATIG4 OF THE MONTMLY PESULTS.
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TABLE C.XX MRTERLY TLD RESULTS FOR LIMtp1CK 6tHERATD45 STAT!Gle 1969

RE3uLTS D4 LHITS OF MILLI.RotHT60VSTO. MO.12 $.0.

STAT 10H Mt#4 1 JAH-PtAR APR.AH JJL.S',P OCT.0EC
000t t S.D. til
....... .......... .......... .......... .......... ..........

36 S1 6.6 1 0.6 6.3 1 0.2 7.0 1 0.2 6.4 1 0.6

3692 7.0 1 0.0 7.0 1 0.3

261 6.0 t 1.1 5.5 1 0.3 6.F 1 0.4 5.7 1 0.t 6.2 1 0.2
tti 6.5 1 0.6 6.0 2 0.3 6.910.6 6.4 1 0.5 6.6 1 0.4

301 6.2 1 0.3 6.1 1 0.3 6.4 1 0.6 6.1 1 0.3 6.2 1 0.5
4tt 4.6 1 0.9 4.5 1 0.2 5.0 1 0.2 4.0 t t,' 4.6 1 0.1

581 6.2 1 1.0 5.7 1 0.3 6.7 & 0.4 5.6 1 0.2 6.5 1 0.3
SHI 7.6 1 0.4 7.6 1 0.3 6.0 1 0.5 7.6 1 0.3 7.6 1 a.3
6C1 6.3 1 0.9 5.7 1 0.2 6.6 1 0.4 6.1 1 0.4 6.4 1 0.3
FSt 6.6 1 0.6 6.4 1 0.2 7.3 1 0.4 6.510.3 7.0 1 0.3
711 6.6 1 0.3 6.5 1 6.6 6.710.3 6.6 1 0.4 6.6 1 0.1

9C1 6.3 1 1.1 5.6 1 0.2 7.0 1 0.5 6.1 1 0.4 6.4 1 0.3
1003 6.6 1 0.6 6.3 1 0.2 7.3 1 0.3 6.7 1 0.4 6.6 1 0.1
10tt 6.7 1 0.5 6.4 1 0.2 6.9 1 0.3 6.910.3 6.6 1 0.3
10F3 6.6 2 0.6 6.1 1 0.2 6.910.5 6.7 1 0.5 6.9 1 0.2
1131 7.3 1 0.6 6.6 2 0.4 7.7 2 0.5 7.4 1 0.2 7.5 1 0.4
13C1 4.910.7 4.5 1 0.1 5.3 1 0.2 4. 9 1 0. t 4.9 1 0.2
13tt 6,4 1 0.7 6.0 1 0.2 6.4 1 0.6 6.5 1 0.3 6.6 1 0.4

13H4 4.710.5 4.3 1 0.1 4.6 1 0.3 4.710.2 4.910.3

1981 5.9 1 0.6 5.5 1 0.7 6.2 1 0.6 5.6 1 0.4 6.010.3
1501 6.9 1 0.6 6.5 1 0.5 7.1 1 0.6 7.210.3 6.9 1 0.3
1692 6.0 1 0.3 6.0 1 0.2 6.3 1 0.5 6.0 t D.4 5.910.3
16F1 6.910.7 6.7 2 0.4 7.4 1 0.3 6.6 4 0.3 7.0 1 0.3
1701 6.2 1 0.6 5.9 1 0.2 6.6 1 0.7 6.1 1 0.4 6.3 1 0.t
1851 4.0 1 0.9 5.4 1 0.2 6.4 1 0.2 5.9 2 0.3 6.2 1 0.6

t. NEAN AND TWO TDits THE STAH0ARD DEV1ATIa4 0F THE ORTERLY RESULTS.
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1A6Lt C.* WARTtRLT TLD Rt9VLTS FOR L3Mt01CK SlHERATIN6 STAT 10He 1969

DESULTS D4 LHITS OF MILLI.RopnetWSTO 90. A t 8.0.

STAT 10H ME#4 1 JAN-M6R APR.Jul JJL.9tP OCT.0EC
00DE t 8.0. (1)
....... .......... .......... .......... .......... ..........

1981 6.0 1 1.4 8.9 2 0.2 7.0 1 0.3 5.3 1 0.2 5.9 1 0.4
1901 6.2 1 0.3 6.0 1 0.2 6.3 1 0.5 6.2 1 0.3 6.4 1 0.4
2001 6.0 1 0.6 5.6 2 0.2 6.4 2 0.1 5.7 1 0.5 6.2 1 0.3
10F1 6.4 1 0.7 6.2 1 0.2 6.9 1 0.t 6.t 1 0.2 6.4 1 0.1

titt 5.7 1 0.6 5.3 1 0.2 6.0 1 0.4 5.8 1 0.3 5.S 1 0.3
tt01 6.0 1 0.6 5.5 1 0.3 6.4 1 0.4 5.9 1 0.2 6.3 1 0.2
2382 6.2 1 0.9 5.7 1 0.3 6.6 1 0.1 6.1 1 0.4 6.3 4 0.2
2401 5.610.4 5.4 1 0.2 5.6 1 0.5 5.6 1 0.3 5.S 1 0.3
2591 6.1 1 0.6 5.6 1 0.3 5.9 1 0.4 6.5 1 0.1 6.1 1 0.2
2501 5.4 1 0.9 4.9 1 0.2 5.9 1 0.3 5.3 1 0.2 5.7 1 0.2
2683 5.6 1 0.6 5.1 1 0.4 5.7 1 0.4 5.7 1 0.5 5.6 1 0.2
1661 6.2 1 0.6 5.9 1 0.3 6.4 1 0.6 6.0 1 0.4 6.5 1 0.2
2002 6.1 1 1.0 5.5 2 0.5 6.5 1 0.4 5.9 % 0.4 6.5 1 0.3
2921 5.9 1 0.9 5.3 2 0.1 6.1 1 0.3 5.9 1 0.5 6.3 1 0.3
2981 6.0 1 1.0 5.6 1 0.2 6.7 1 0.2 6.1 * 9.3 5.6 1 0.1
29t t 6.1 1 0.7 6.1 1 0.3 6.6 1 0.3 6.1 1 0.4 6.4 1 0.1
3l01 7.7 1 0.5 7.4 1 0.4 7.6 * 0.4 6.0 1 0.4 7.6 1 0.3
3102 6.6 1 0.3 6.4 1 0.3 6.6 1 1.4 6.5 1 0.2 6.6 1 0.2
StSt 4.5 2 0.6 4.5 1 0.2 5.1 1 0.5 4.5 1 0.2 4.2 1 0.2
8201 6.6 1 0.3 6.610.3 6.9 1 0.6 7. 0 1 0. t 6.6 1 0.2
5438 6.9 1 0.6 6.5 1 0.4 7.0 1 0.3 6.6 1 0.2 7.2 2 0.2
34t1 6.6 1 0.9 6.0 1 0.1 6.6 1 0.4 7.0 t 4.4 6.6 1 0.2
3661 6.5 1 0.5 6.t t 0.2 6.7 1 0.6 6.7 1 0.4 6.5 1 0.3
15Ft 7.4 1 0.7 7.0 1 0.3 7.6 1 0.7 7.2 1 0.4 7.5 1 0.6

1. Mt.AN AND TWO TIMES THE STANDARD OtVIAT10N OF tnt GUARTERLT Rt90LTS,
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TABLE C.* ! 1969 MLM4 TLD RESULTS FROM LIMERICK GENERATD# $ TAT 191 ;

POR THE $172 90G#ARYe MIDDLt. ## CUTER RDel i

RESULTS IN 04!TS OF MILLI.RODGGtWSTD. PC. t t STANDARD DtY1AT20HS
OF tnt STAT 2G4 DATA ;

L

SAMPLt (XPOSupt SITt MIDDLE RD40 OLrTER RD#
TYPt PtRIOD

6............ ............ ............ ............ ............ 1

POUNLY JW4 1969 6.2 1 1.4 6.4 1 1.5 6.4 1 2.0 !
FtB 1989 6.6 a 1.5 6.6 1 1.3 7.2 1 3.0
f%R 1969 6.2 1 1.1 6.4 1 1.3 6.5 1 1.9 i
APR 1969 9.6 1 4.5 9.4 1 4.4 9.2 2 S.B |

MAY 1969 6.4 1 1.4 6.6 1 1.2 6.4 1 f.4 f
JLA4 1969 6.4 1 1.7 6.711.6 6.6 1 2.2
All 1909 7.3 1 1.8 7.3 1 1.S 7.0 t 2.7 .

AUG 1969 6.911.7 7.011.7 7.1 1 3.2
'

,

SEP 1969 6.911.3 7.1 1 1.4 6.7 1 2.4
OCT 1909 7.5 1 1.6 7.6 1 1.6 7.1 i t.4
TOV 1969 6.5 1 1.7 6.5 1 1.3 6.6 1 2.6
EEC 1969 7.6 1 1.9 7.7 1 1.4 7.6 1 3.5 ,

EUARTtptY JM4-MAR 1969 5.6 2 1.3 8.9 1 1.3 6.0 t t.S
APR.All 1969 6.5 1 1.4 6.6 1 1.1 6.6 1 2.5 '

A)L SEP 1969 6.1 1 1.3 6.3 1 1.4 6.112.4 *

OCT.Dtc 1969 6.3 1 1.5 6.4 1 1.4 6.3 1 2.2 '

,

*

TABLE C. *11 309%RY OF THE 1969 Ne!DU DOSINCTRY PROGRAM FOR LIMERICK StHERATDM STATIG4
,

Rt3ULTS D4 W4ITS OF MILLI.RODRetWSTD FC.
,

PtpIOD Ppt.0P ,

SAMPLt 60. OF SAMPLES PERIOD PERIOD MEAN MEM4
TYPE LOCATICR4 M4ALYZED NINIMM PEXIMH 1 2 S.D. 12 S.D. t t 6

............ ............ .............. ....... ....... .......... ............
POUHLY SITE 192 4.6 15.9 7.0 t 2.6 7.6 1 2.4

MIDDLt RDM 324 4.6 15.7 7.1 1 2.8 7.8 1 2.2
OUTER RD# 60 4.5 12.0 7.0 2 3.1 7.6 1 3.0

QUARTERLY SITE 64 4.2 7.7 6.2 1 1.4
MIDDLt RD40 106 4.5 0.0 6.3 1 1.4
OUTER RD# 20 4.3 6.0 6.3 1 2.2 ;

(t 1 THE Pet-Of ERAT 10HAL Mtui MS CALCULATED FROM
TLD READD #31 15 62 TO 12 0164 ,

$1TE D0040ARY RD# STATIWil . 191. SSt. 781.1083.1191.1481.1692.1691e
2181. 8388, t581. 2693. t 981. 3t81. 3498. 3691 e
3652

MIDDLE RD# STAT!aHS tBte etie 4tt 6C1e 7Et 9C1etot1e10F3..

13Cist3ttetBD1.16Ptet?Bl.1901.200tet0Fle
- 2401 25D1 t681.2602.2951,2921.3101,3102e

34 t t . 35Bl e 35F t .

OUTER RD40 STATIONS SHie13H4et0Glettele32G1..

.

3

- _ ., _. _ _ _



I

!
i 1

:
TABLE C.XK!!! KettART OF COLLtCTION DATit FOR SAMPLtl COLLECTED IN THE VICD4ITY OF LDitRICK !

GENERATING STATIOH,1969 '

! SURFACE W TER (G40$$ BETA #G 4AP91A)
i .............

I

| COLLECTION 10ft 13HS 15f5 1662 2431 2482 |

PERIOD I;
' .......... ............. ............. ............. ............. ............. .............

'

JAH 69 11/16 01/30 ft/27 01/30 11/27 01/30 11/27 01/30 11/27 01/30 It/27 01/30 j
f tB 69 01/30 0t/27 01/30 02/t7 01/30 02/27 01/30 02/27 01/30 0t/27 01/30 02/27

'

MAR 69 0t/21 01/87 Ot/t1 01/t? Ot/t7 01/t? QL/t1 01/t? Ot/tF*01/t1 Ot/t1*01/t1 i

APR 69 01/27 04/24 01/27 04/24 01/27 04/t4 01/27 04/t4 03/27 04/24 85/27 04/24
MAY 69 04/t4 05/30 04/24 05/30 04/24 05/30 04/t4 05/30 04/t4 05/30 04/t4 05/30 I

AJ4 69 05/30 06/t6 05/30 06/26 05/30 06/t6 05/30 06/t6 05/30 06/t6 05/30 06/t6 ,

JUL 89 06/t6 07/31 06/26 07/31 06/26 07/31 06/t6 07/31 06/26 07/31 06/26 07/31
AUG 69 07/31 06/t6 07/31 06/26 07/11 06/26 07/31 06/26 07/31 66/C6 07/31 06/t6 ,

StP 69 DB/t$.09/tB 06/t6 09/25 06/26 09/tB D6/t6 09/25 D6/t6 09/25 D6/to.09/tt
DCT 69 09/ts.10/30 09/ts.10/27 09/25 10/27 09/tl.10/27 09/25 10/27 09/25 10/27
HOV 89 10/27 11/26 10/27 11/27 10/27 11/27 10/27 11/27 10/27 11/27 10/27 11/27
DEC 69 11/te.1L/t6 11/27 11/16 11/27 11/t6 11/27 1L/26 11/27 12/26 11/27 12/26 .

+

!

SURFACE ETER (TRITRM)
............. >

COLLtCTION 10ft 13HB iSFS 1662 2451 2482
i PERIOD

.......... ............. ............. ............. ............. ............. .............
JAH-MAR 69 11/20 03/27 1t/27 03/27 1t/27 01/t7 *

APR.JJi 69 01/27 06/t6 03/27 06/26 01/27 06/26
JUL.StP 69 06/26 09/25 06/26 09/t5 06/t6 09/25
OCT.DiC 09 09/t5 11/26 09/25 12/26 09/ts.1L/26

!
|

DRDe(IHQ MTER (GROSS BETA #4D EAP914)
..............

COLLECTION 13H2 15F4 15F7 16Ct teF3
PERIOD

.......... ............. ............. ............. ............. .............
JWe 69 11/27 01/30 12/27 01/30 12/27 01/30 12/27 01/30 1E/27 01/30
f tD 69 01/30 02/27 01/30 02/27 01/30 02/27 01/30 01/27 01/30 02/27
MAR 69 02/27 01/27 02/27 01/27 02/27 05/27 02/27 01/27 02/27 01/27

,

APR 69 01/27 04/24 01/27 04/t4 01/27 04/t4 01/27 04/24 01/27 04/t4
MAf 69 04/24 05/30 04/24 05/30 04/24 05/30 04/t4 05/30 04/24 05/30
AJi 69 05/30 06/t6 05/30 06/26 05/30 06/26 05/30 06/26 05/30 06/t6
AJL 69 06/t6 07/31 06/t6 07/31 06/t6 07/31 06/t6 07/31 06/t6 07/31
AUG 69 07/31 08/26 07/31 06/t6 07/31 05/26 07/31 06/26 07/31 06/26
StP 69 06/t6 09/t5 06/to.09/tB OS/to.09/tl 06/t6 09/t5 06/20 09/25
OCT 69 09/t5 10/27 09/ts.10/27 09/ts.10/27 09/25 10/27 09/t5 10/27
HOV 69 10/27 11/27 10/27 11/27 10/27 11/27 10/27 11/27 10/27 11/27
Otc 09 11/27 11/26 11/t7 11/26 11/27 12/26 11/27 12/26 11/27 12/26

DRDelD40 ETER (TRITIWil
..............

COLLECTIDH 13H2 15F4 15F7 16C2 26F3
PERIOD

.......... ............. ............. ............. ............. .............
JMI. MAR 69 12/27 03/t7 12/27 03/t? 12/27 03/27 12/t7 03/27 It./27 03/27
APR. AJ4 69 01/27 06/26 01/27 06/t6 01/27 06/26 01/27 06/26 01/27 06/26
JUL.StP 69 06/t6 09/t5 04/26 09/t5 06/26 09/15 06/26 09/25 06/26 09/t5
OCT.0tC 69 09/ts.i t/t6 09/ts.1L/26 09/ts.12/26 09/25 11/26 0 9/ts.1 L/26

s

e



__ _ _ _ _ . _ _ _ _ _ . _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ - -

TABLE C.XK!!! SLDNARY OF COLLECT 10H DATil POR TEMPLES COLLECTED D4 TNC VICINITY OF LIMERICK
GtHERATING STATZQHe 1989

AIR PART!CULAf t & AIR IODINE
............................

GROUP 1. SITE DOLHDARY LOCAT1349

MitK 1993 1891 1491 3492
......... ............. ............. ............. .............

1 01/02 01/09 01/02 01/09 01/02 01/09 01/02 01/09
2 01/09 01/16 01/09 01/16 01/09 01/16 01/09 01/16
3 01/16 01/23 01/16 01/23 01/14 01/23 01/13 01/23
4 01/23 01/30 01/23 01/30 01/23 01/30 01/23 01/30

JAN 09 01/02 01/30 01/02 01/30 01/02 01/30 01/02 01/30
5 01/30 02/06 01/30 02/06 01/30 02/06 01/30 01/06
6 02/06 02/13 OUD6 02/13 02/06 02/t3 02/06 02/13
7 02/13 02/10 Ou13 02/20 01/13 02/20 02/13 02/20
6 Ot/t0 02/t7 OL/tt.0L/t? Ot/t0 0t/t? Ot/20 0t/t1

f tB 69 01/30 0t/27 01/30 02/27 01/30 0t/27 01/30 02/27
9 Out F.0 F06 0Ut ?.03/06 Ot/27 03/06 02/27 03/0$

10 03/06 03/13 03/06 03/13 03/06 03/13 03/06 03/13
11 03/13 03/20 03/13 03/20 03/13 03/20 03/13 03/20
12 03/20 03/tB 03/20 03/t6 05/20 0 FtB 03/20 03/20
13 03/16 04/03 03/26 04/03 03/26 04/03 03/t6 04/03

MAR 69 0t/27 04/03 02/27 04/03 0t/t7 04/03 02/27 04/03
14 04/03 04/10 04/03 04/10 04/05 04/10 D4/05 04/10
15 04/10 04/17 04/10 D4/17 04/10 04/17 D4/10 D4/17
16 04/17 04/24 04/17 04/24 04/17 04/24 04/17 04/t4
17 04/24 05/01 04/24 05/01 D4/24 05/01 04/24 05/01

APR 69 04/05 05/01 04/05 05/01 04/05 05/01 04/03 05/01
16 05/01 05/D6 05/01 05/06 05/01 05/06 05/01 05/06
19 05/D6 05/15 05/D6 05/15 05/06 05/15 05/D6 05/15
20 05/15 05/22 05/15 05/tt 05/15 05/22 05/15 05/22
21 05/tt.05/t9 05/tt.05/29 05/22 05/29 05/22 05/t9

MAY 69 05/01 05/t9 05/01 05/29 05/01 05/19 05/01 05/29
22 05/t9 06/05 05/29 06/05 05/t9 06/05 05/29 06/05
23 06/05 06/12 06/05 06/12 06/05 06/12 06/05 06/12
24 06/12 06/19 06/12 06/19 06/t2 06/19 06/12 06/19
25 06/19 06/t6 06/19 06/26 06/19 06/26 06/19 06/26
26 06/26 07/02 06/t6 07/02 06/26 07/02 06/26 07/02

JUN 09 05/29 07/02 05/29 07/02 05/29 07/02 05/29 07/02
27 07/02 07/09 07/02 07/09 07/02 07/09 07/02 07/09
to 07/09 07/16 07/09 07/16 07/09 07/16 07/09 07/16
29 07/16 07/23 07/16 07/t3 07/16 07/t3 07/16 07/23
30 07/t3 07/31 07/23 07/31 07/ tl.07/31 07/23 07/31

JUL 69 07/02 07/31 07/02 07/11 07/02 07/31 07/02 07/31
31 07/31 0S/07 07/31 06/07 07/31 06/07 07/31.D6/07;
32 08/07 06/l4 OV07 06/14 06/07 08/14 06/07 06/14
33 06/14 06/21 06/14 0Wtt 08/14 06/21 OW14 06/tt

i 34 06/21 66/16 06/21 06/t6 0 Fit =06/to 06/21 06/t6
l AUG 69 07/31 06/10 07/31 06/26 07/31 0W tB 07/31 0M26
'

35 Out6 09/04 06/26 09/04 06/26 09/04 08/26 09/04
| 36 09/04 09/12 09/D4 09/tt 09/04 09/12 09/04 09/12
i 37 09/12 09/16 09/12 09/18 09/12 09/16 09/12 09/16
l 36 09/16 09/t5 09/16 09/t5 09/16 09/25 09/16 09/25
| 39 09/25 10/02 09/t5 10/01 09/25 10/02 09/25 10/02

BEP 69 06/26 10/02 06/26 10/02 06/26 10/02 06/t6 10/04
! 40 10/02 10/09 10/02 10/09 10/02 10/09 10/ft.10/09
| 41 10/09 10/16 10/09 10/16 10/09 10/16 10/09 10/16
| 42 10/16 10/23 10/16 10/23 10/16 10/23 10/16 10/23'

43 10/t3 10/30 10/23 10/30 10/23 10/30 10/23 10/30
OCT 69 10/02 10/30 10/02 10/30 10/02 10/30 10/02 10/30

44 10/30 11/06 10/30 11/06 10/30 11/06 10/30 11/06
45 11/06 11/13 11/06 11/13 11/06 11/13 11/06 11/13
46 11/13 11/20 11/13 11/20 11/13 11/20 11/13 11/20
47 11/20 11/27 11/20 11/27 11/20 11/27 11/20 11/27

HDV 89 10/30 11/27 10/30 11/27 10/30 11/27 10/30 11/27
46 11/27 11/64 11/27 12/04 11/27 11/04 11/27 12/04
49 1t/04 12/11 1 t/04 1 t/t 1 12/04 1t/11 1t/04 1t/11
60 l E/t t.i t/17 tt/11.tt/17 t t/t t.i t/17 IL/11.lt/17
51 11/17 lt/24 tt/17 lt/24 11/17 1t/t4 ft/17 12/24 i

1 52 11/24 01/01 11/24 01/01 1t/24 01/01 12/24 01/01
'

DEC 69 11/27 01/01 11/27 01/01 11/17 01/01 11/27 01/01

. . .
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TA8Lt C XK!!! satiAer OF COLLtCT194 DAf tt POR SAMPLtt COLLECTED IN THE VICD4!TY OF LD1ERICK
GD4tRATIHO STAT 134,1949

AIR PARTICULATE C AIR 100D4E
............................

GWOUP 11. HEAR WTE LOCATIG48

NttK 161 6C1 9C1 13C1 1501 1791
......... ............. ............. ............. .......-..... ............. .............

1 01/02 01/09 01/0t 01/09 01/02 01/09 01/02 01/09 01/01 01/09 01/02 01/09
2 01/09 01/16 01/09 01/16 01/09 01/16 01/09 01/16 01/09 01/16 01/09 01/16
3 01/16 01/23 01/16 01/23 01/16 01/t3 01/16 0t/23 01/16 01/23 01/16 01/23
4 61/20 01/30 01/23 01/30 01/23 01/30 01/23 01/30 01/23 01/30 0l/23 01/30

JAH 69 01/02 01/30 01/02 01/30 01/02 01/30 01/02 01/30 01/02 01/30 01/01 01/30
5 01/30 02/06 01/30 02/06 01/30 02/06 01/30 02/06 01/30 0t/06 01/30 02/06
6 01/06 02/13 02/06 02/13 Ot/06 0Utb 01/06 02/13 02/06 02/13 02/06 02/13
7 CU13 02/20 Ot/13 02/20 C U13 02/20 OU13 0Ut0 02/11 02/20 02/13 02/20
6 02/20 02/27 08/10 02/t7 Out e.01/t f 02/20 02/27 0t/20 02/27 Out0 02/t?

Ft6 49 01/30 0t/t? 01/30 0t/t7 01/30 0t/t? 01/30 0t/t? 01/30 0t/t? 01/30 0t/27
9 Ot/t?.01/06 Ot/t7 03/06 01/27 01/06 Ot/27 01/06 02/27 01/06 Ot/t?.01/06'

10 01/06 01/13 03/06 01/13 01/06 01/13 01/06 03/13 01/06 03/13 01/06 01/13
11 03/13 03/20 01/13 03/10 01/13 01/20 01/13 01/20 01/13 01/20 01/13 03/20
it 01/20 01/26 01/20 03/26 OS/20 01/t6 01/20 01/26 03/20 01/26 01/20 01/26
13 01/to.04/03 01/26 04/03 01/26 04/03 01/t6 04/03 01/t6 04/03 01/26 04/03

MAR 69 Ot/27 04/03 02/27 04/03 01/27 04/03 0t/27 04/03 Ot/t7 04/03 Ot/27 04/03
14 04/03 04/10 04/05 04/10 04/03 04/10 04/03 04/10 04/03 04/10 04/03 04/10
15 04/10 04/17 04/10 04/17 D4/10 04/17 04/10 04/17 04/10 04/17 D4/10 04/lf
16 04/17 04/t4 04/17 04/24 04/17.D4/24 04/17 04/t4 04/17 04/24 04/17.D4/t4
17 04/t4 05/01 04/t4 05/01 04/24 05/01 04/24 05/01 04/t4 05/01 64/t4 05/01

APR 69 04/03 05/01 04/03 05/01 04/03 05/01 04/05 05/01 D4/03 05/01 D4/03 05/01
16 05/01 05/06 05/01 05/06 05/01 05/06 05/01 05/06 05/01 05/D6 05/01 05/06
19 05/06 05/15 05/06 05/15 05/06 05/t5 05/06-.05/15 05/06 05/15 05/04 0G'iB
20 05/15 05/22 05/15 05/22 05/15 05/tt 05/15 05/t2 05/15 05/tt 05/15 0L/t2
tt 05/tt.05/29 05/28 05/t9 05/tt 05/t9 05/tt.05/29 05/tt.05/t9 05/tt.05/t9

MAY 69 05/01 05/t9 05/01 05/t9 05/01 05/t9 04/01 05/29 05/01 05/29 05/01 05/tt
it 05/t9 06/05 05/29 06/05 05/29 06/05 05/t9 06/05 05/29 06/05 05/t9 06/05
23 06/05 06/12 06/05 06/12 06/05 06/12 06/05 06/12 06/05 06/12 06/05 06/12
24 06/12 06/19 06/12 06/19 06/12 06/19 06/12 06/19 06/12 06/19 06/12 06/19
25 06/19 06/26 06/19 06/t6 06/19 06/t6 06/19 06/26 06/19 06/t6 06/19 06/t6
26 06/26 07/02 06/t6 07/02 06/t6 07/02 06/26 07/00 06/t6 07/02 06/t6 07/02AA4 69 05/t9 07/02 05/tt.J7/02 05/t9 07/02 05/29 07/82 05/t9 07/02 05/29 07/02
27 07/02 07/09 07/02 07/09 07/04 07/09 07/02 07/09 07/02 07/09 07/02 07/09to 07/09 07/16 07/09 07/16 07/09 07/16 07/09 07/16 07/09 07/16 07/09 07/16
29 07/16 07/t3 07/16 07/t3 07/16 07/23 07/16 07/t3 07/16 07/23 07/16 07/23
30 07/t3 07/31 07/23 07/31 07/t3 07/31 07/28 07/31 07/23 07/31 07/23 07/31JJL 89 07/02 07/31 07/02 07/23 07/02 07/31 07/02 07/11 07/01 07/31 07/01 07/31
31 07/31 06/07 07/31 06/07 07/31 06/07 07/31 06/01 07/31 06/07 07/31 0W 07
32 DWO7 06/14 06/07 0&t4 06/07 0W14 OUD7.DW14 06/07 06/14 06/07-08/14
33 06/14 06/t1 06/14 66/tt 06/I4 06/t1 06/t4 06/t1 W t4 06/21 DCt4 0V21
34 Dut t.0W26 06/21 06/26 0 U tt.06/tB 0W21 0Ut6 Out t.0Vt6 W it.0FtB

AUG 69 07/31 06/to 07/31 0W tB 07/31 06/tB 07/31 0W26 07/31 06/t6 07/31 06/tB
35 06/t6 09/04 Out6 09/04 06/26 09/04 0Uts.09/04 06/20 09/04 06/t6 09/04
36 09/04 09/12 09/04 09/12 09/04 09/12 0f/04 09/12 09/04 09/12 09/04 09/12
37 09/12 09/16 09/12 09/16 09/12 09/16 09/12 09/16 09/12 09/16 09/12 09/16
36 09/16 09/t5 09/16 09/t5 09/16 09/t5 09/16 09/t5 09/16 09/t9 09/16 09/t5
39 09/t5 10/02 09/25 10/02 09/t5 10/02 09/ts.10/02 09/t5 40/02 09/ts.10/02

SEP 69 06/t6 10/02 06/t6 10/02 06/t6 10/02 05/t8 10/02 06/26 10/02 06/t6 10/02
40 10/02 10/09 10/0t.10/09 10/02 10/09 10/02 10/09 10/02 10/09 10/02 10/09
44 10/09 10/16 10/49 10/16 10/09 10/16 10/09.tb/16 10/09 10/16 10/09 10/16
42 10/16 10/23 10/16 10/23 10/16 10/t3 10/16 10/23 10/16 10/t3 10/16 10/23
43 10/23 10/30 10/23 10/50 10/23 10/30 10/23 10/30 10/23 10/30 10/23 10/30

DCT 69 10/02 10/30 10/02 10/30 10/02 10/30 10/02 10/30 10/02 10/30 10/02 10/3044 10/30 11/06 ie/30 11/06 10/10 11/06 10/30 11/06 10/30 11/06 10/30 11/0645 11/06 11/13 11/06 11/13 11/06 11/13 11/06 11/13 11/06 11/13 11/06 11/1346 11/13 11/20 11/13 11/20 11/13 11/20 11/13 11/20 11/13 11/20 11/t3 11/2047 11/20 11/27 tt/20 11/t? 11/20 11/27 11/20 11/t7 11/20 11/27 11/20 11/27
HOV 89 10/30 11/17 10/30 11/t 7 10/30 11/27 10/30 11/27 10/30 11/27 10/30 11/2746 11/t 7 12/04 11/27.l t/D4 11/t7 1 t/04 t t/27.I t/04 11/t 7 12/04 11/t7 1t/0449 12/04 12/11 1t/04 12/11 12/04 1t/11 12/04 12/11 1t/04 1 U11 12/04 1 t/11

50 12/11 12/17 12/11 12/17 tt/11.t u17 12/11 12/17 it/11 1 U17 t utt.tt/17
51 1t/17 12/t4 1t/17 12/24 t t/17.iut4 t u17.tt/t4 i t/17.t ut4 12/17 12/24
52 11/24 01/01 12/t4 01/01 12/24 01/01 It/24 01/01 11/24 01/0? 11/24 01/01

DEC 69 11/27 01/01 11/27 01/01 11/27 01/01 11/27 01/01 11/27 01/01 11/27 01/01

I
!
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T&DLt C.MK!!! SL8960V 0F COLLICTION DAttl POR 64MPLt3 COLLECTtD IN tnt VICD4rTY OP LIMtRICK
6tHERATD45 STAT!a4,1969

AIR PARTICULAf t & AIR 100!Nt
............................

690VP !! = Nf.AR SITE LOCATI(848

6#0VP !!! - CCH7ROL LOCATICHO
WE 3 2001 2666 2961 3101 3561 15H4 ttet
......... ............. ............. ............. ............. ............. ............. .............

t 01/0t.01/09 01/0t.01/09 01/0t.01/09 01/02 01/09 01/02 01/09 01/05 01/09 01/0t.01/09
t 01/09 01/16 01/09 01/16 01/09 01/16 01/09 01/16 01/09 01/16 01/09 01/17 01/09 01/16
3 01/16 01/23 01/16 01/23 01/16 01/23 01/16 01/23 01/16 01/23 01/17 01/23 01/16 01/23-
4 01/t3 01/30 01/23 01/30 01/23 01/30 01/23 01/30 01/tl.01/30 01/23 01/30 - 01/23 01/30

44H 69 01/0t.01/30 01/0t.0l/30 01/0t.01/30 01/02 01/30 01/0t.01/30 01/03 01/30 01/02 01/30
5 01/30 02/06 01/30 02/06 01/30 01/06 01/30 02/06 01/30 02/06 01/30 02/07 01/30 0t/06
6 GUD6 02/13 02/06 02/13 02/06 02/13 0t/06 02/t3 02/06 02/13 02/07 02/13 02/06 0Ut3
7 02/13 02/20 02/13 02/20 01/13 02/20 01/13 02/10 Ot/13 0t/20 et/13 02/tt et/tl.01/20
6 et/20 0Ut? Out t.02/t ? Out0 02/27 02/20 02/27 02/20 02/27 02/21 02/27- 0t/20 02/t7

PtB 69 01/30 02/27 01/30 02/27 01/30 02/27 01/30 02/27 01/30 02/27 01/30 02/27 01/30 02/27
9 0t/27 03/06 02/27 03/06 0t/27 03/06 02/27 03/06 0 Ut7 03/06 02/t7 03/06 $ Ut7 03/06

to 01/06 01/13 05/06 01/13 05/06 01/13 01/06 03/13 01/06 01/13 01/06 03/13 05/06 03/13
11 03/13 03/20 03/13 03/tt 03/13 03/20 (1/13 05/20 01/13 03/20 03/13 03/20 01/13 01/20
12 05/20 05/t6 01/20 03/t6 05/20 05/to 03/20 01/t6 01/20 01/26 05/20-01/27 01/20 05/26
13 01/to.04/03 01/t6 04/03 01/tB.04/03 01/t6 04/03 01/26 04/03 01/27 04/03 01/te.04/03

MAR 69 et/27 04/03 02/27 04/03 O L/t ?.04/03 0&/27 64/03 02/27.>4/03 02/27 04/03 et/t7.D4/03
14 04/05 04/10 04/03 04/10 D4/03-D4/10 04/05 04/10 04/03.D4/10 64/05 64/10 D4/05.D4/10
15 04/10 04/17 04/10 04/17 04/10 04/17 04/10 04/17 04/10 04/17 04/10 04/tr D4/10.D4/t f
16 04/17 64/t4 04/17 04/t4 04/17 04/t4 04/17 04/t4 04/17.D4/t4 04/17 04/t4 D4/17.D4/t4
17 04/14 05/01 04/t4 05/01 D4/t4 05/01 D4/t4 05/01 04/t4 05/01 04/t4 05/02 D4/84 05/01.

APR 89 04/05 05/01 04/03 05/01 D4/05 05/01 04/03 05/01 04/05 05/01 D4/05 05/02 D4/03 05/01
16 05/01 05/66 05/01 05/06 05/01 05/D6 05/01 05/06 05/01 05/D6 05/02 05/66 05/01 05/06
19 05/DB+05/15 05/D6 05/15 05/D6 05/15 05/D6 05/ll 05/D6 05/15 05/06 05/15 05/06 05/15
20 05/ts.06/tt 05/15 05/tt 05/15 05/tt 05/15 05/tt -05/15 05/tt 05/15 05/tt 05/15 05/tt
21 05/tt.05/tt 05/tt.05/19 05/t2 05/t9 05/tt.05/tt 05/ttn05/t9 05/tt.05/30 05/t2 05/19

MAY 69 05/01-05/t9 05/01 05/t9 05/01 05/29 05/01 05/t9 05/01.v5/tt 05/0t.05/30 05/01 05/tt
22 05/29 06/05 05/t9 06/05 05/29 06/05 05/29 06/05 05/19 06/05 05/30 06/05 05/t9 06/05
23 06/05 06/12 06/05 06/12 06/05 06/12 06/05 06/12 06/05 06/12 06/05 06/12 06/05 06/12
24 06/12 06/19 06/12 06/19 06/12 06/19 06/12 06/19 06/12 06/19 06/12 06/19 06/12 06/19
25 06/19 06/26 06/19 06/t6 06/19 06/26 06/19 06/26 06/19 06/t6 06/19 06/t6 06/19 06/t6
26 06/26 07/02 06/t6 07/02 06/t6 07/02 06/t6 07/02 06/t6 07/02 06/26 07/03 06/t6 07/02

WLA4 69 05/t9 07/02 05/t9 07/0t 05/29 07/02 05/t9 07/02 05/t9 07/01 05/30 07/03 05/29 07/02
27 07/0t.07/09 07/02 07/09 07/01 07/09 07/01 07/09 07/02 07/09 07/05 07/10 07/02 07/09
to 07/09 07/16 07/09 07/16 07/09 07/16 07/09 07/16 07/09 07/16 07/10 07/17 07/09 07/16
29 07/16+07/23 07/16 07/23 07/16 07/t3 07/16 07/t3 07/16 07/23 07/17 07/24 87/16 07/23
30 07/23 07/31 07/23 07/31 07/t3 07/31 07/23 07/31 07/t3 07/11 07/24 07/31 07/23 07/31

JUL 69 07/02 07/31 07/0t.07/31 07/02 07/31 07/02 07/31 07/02 07/31 07/03 07/31 07/02 07/31
31 07/31 06/07 07/31 06/07 07/31 06/07 07/11 06/07 07/31 0WC7 07/31 06/>6 07/11 06/07
32 06/07 06/14 06/07 06/t4 06/07 0Wt4 06/07 0W14 06/07 06/14 06/06 06/14 DWO7 06/t4
33 0Ft4 06/t1 06/14 06/t1 06/14 06/21 to/14 06/t1 0F14 0Wt1 06/14 06/t1 06/14 0Wtt
34 OWtt 06/16 Out t.0Wt6 DWt t.0 Vie OS/t t.Duto OWt t.Dute 06/tt 0W26 - DWt t *0W24

AUS 69 07/31 06/26 07/31 06/t6 07/31 0W26 07/31 06/26 07/31 0W16 07/31 06/16 07/31 06/26-
35 Ou to.09/04 06/t6 09/04 06/te.09/04 06/t6 09/04 06/26 09/04 W 26 09/05 06/26 09/04
36 09/04 09/12 09/04 09/12 09/04 09/12 09/04 09/12 09/04 09/12 09/05 09/11 09/04 09/12
37 09/It 09/16 09/st 09/16 09/12 09/16 09/12 09/16 09/12 09/16 09/11 09/16 09/12 09/16
16 09/16 09/t5 09/16 09/ts 09/16 09/t5 09/16 09/t5 09/16 09/25 09/16 09/ts 09/16 09/t5
39 09/25 10/02 09/t5 10/02 09/t5 10/02 09/25 10/02 09/t5 10/02 09/t5 10/02 09/25 10/02

SEP 69 OW26 10/02 OW26 10/02 06/26 10/02 06/to.10/02 06/20 10/02 06/t6 10/02 06/26 10/02
CD 10/02 10/09 10/02 10/09 10/02 10/09 10/02 10/09 10/02 10/09 10/02 10/10 10/02 10/09
41 10/09 10/16 10/09 10/16 10/09 10/16 10/09 10/16 10/09 10/16 10/10 10/16 10/09 10/16
42 10/16 10/23 10/16 10/23 10/16 10/23 10/16 10/23 10/16 10/21 10/16 10/23 10/16 10/23
43 10/23 10/30 10/t).10/30 10/t3 10/30 10/23 10/30 10/t3 10/30 10/23 10/50 10/23 10/30

OCT 69 10/02 10/30 10/0t.16/30 is/0t.10/30 10/02 10/30 10/02 10/30 10/02 10/30 10/0t.10/30
44 10/30 11/06 10/30 11/06 10/30 11/06 10/30 11/06 10/30 11/06 10/30 11/06 10/30-tt/06
CB 11/06 11/13 11/06 11/13 11/06 11/13 11/06-11/13 11/06 11/13 11/06 11/13 11/06 11/13
46 11/13 11/20 11/13 11/20 11/13 11/20 11/13 11/20 11/13 11/20 11/13 11/20 11/13 11/20
47 11/20 11/27 11/20 11/27 11/20 11/27 11/20 11/t7 11/20 11/27 11/20 11/27 11/20 11/27

HDV 69 10/30 11/t7 10/30 11/27 10/30 11/27 10/30 11/27 10/30 11/27 10/30 11/27 10/30 11/27
48 11/27 12/04 11/t7 11/04 11/t7 1t/04 11/27 12/04 11/t7 12/04 11/27 1 t/04 11/27 11/04
49 1 t/04 1 t/l1 1 t/04 1 t/11 1t/04 1 t/11 1UD4 1t/t 1 1t/04 1t/11 1 t/04 1 t/11 1 t/04 1 t/11
50 tt/11 1t/17 1t/t1 1t/t7 1t/11 1t/t 7 1t/t 1.t ut 7 1t/t1 1t/17 1t/t1 1t/16 1t/11 1t/17
St- 12/17 1t/t4 12/17 12/24 12/17 12/24 12/17 1t/t4 12/17 12/24 12/16 12/26 12/17 12/24
52 lt/t4 01/01 11/24 01/01 12/24 01/01 12/24 01/01 12/24 01/01 tt/26 01/02 11/24 01/01

DEC 69 11/t7 01/01 11/27 01/01 11/27 01/01 11/27 01/01 11/27 01/01 11/27 01/02 11/t7 01/01

.
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! TABLE C-XKIII 'Jef9Wr7 OF COLLECTIDH DATE3 FOR Sar1 PIES COLLECTO 1H THE VIC2HITY OF LD9ERICK
i GEHE9AT3HG STATICH, 1909

i

| JAP 4 FEB Pt4R AfD f14Y JLH JUf. AUG SEP OCT DEN SEC
' T!.TIG8 1959 1959 1959 1959 1959 1959 1959 1959 1989 1959 1969 1969

CODet

3631 91/93-9U97 92/97-93/97 SV97-W94 W94-95/92 95/02-9V97 9Va7-97/95 97/W96/92 wS2-99/95 99/W19/93
i 3632 f tt/93-f t/91 11/St-tuM 1FW91/93
'

291 91/93-9UST SUO7-93/97 95/97-9VM WM-95/92 95/02-SV97 SV97-97/95 97/95-OS/92 wS2-99ns 99/95-10/93 19/9b11/99 11/91-tuM fuW91/93
2Et 91/93-9U97 92/97-93/97 93/07-0VM WM-9V92 95/02-9FS7 SU97-97/95 97/95-OS/92 wS2-99/95 99/95-19/9319/93-11/91 11/St-12/M 1UW91/93
331 91/93-92/97 92/97-93/07 93/97-04/04 WW95/92 OV92-SV97 9U97-97/95 97/95-9W92 95/92-99/95 99/95-19/03 13/93-11/91 S t/91-12/M 12/ Wet /93
4E1 St/93-9UST 92/97-93/97 93/97-0VC4 94/04-95/92 95/92-9V97 9V97-97/95 97/95-9S/02 OS/92-99/95 99/95-19/93 19/93-11/91 f t/91-tuM SUW91/93
531 91/95-9UST 92/97-93/97 93/97-W94 OV04-95/02 95/92-9V97 96/97-97/95 07/95-06/92 95/92-99/95 99/95-19/93 19/93-11/91 f t/91-f uM 1UW91/93
SH1 91/03-92/97 92/97-93/97 93/97-9V94 W94-9E/92 95/92-M/97 06/97-97/95 97/W9W92 96/92-99/95 99/95-1W93 10/93-11/91 11/91-12/M 12/W93/93
6Ct 91/95-92/97 92/97-93/97 93/07-9V94 94/04-95/92 9 Vat-96/97 96/97-97/95 97/95-wet wet-99/95 99/95-19/93 19/93-11/91 f t/St-f uM suWet/93
73t 91/93-92/97 9USF-93/97 SV97-W94 W94-95/02 95/02-96/97 96/97-97/95 97/95-9W92 96/92-09/95 99/95-19/93 19/93-11/98 f t/91-tUM SUWet/93
7Et St/93-9U97 SUS 7-93/97 93/97-WC4 94/W95/92 95/02-9V97 96/97-97/95 57/95-9W92 SW92-99/95 99/W19/9310/93-11/91 11/Di-tUM 12/96-01/93
9C1 St/93-9US7 92/97-93/97 93/97-94/94 94/94-95n2 95/92-SV97 96/97-97/95 97/95-9W92 98/92-99/95 99/95-19/93 19/93-11/91 11/91-12/96 1U94-91/93

19S3 91/93-92/97 Sue 7-9V97 93/97-94/04 94/04-95/02 95/02-96/97 #6/97-97/95 97/95-06/02 98/92-99/95 99/95-10/93 19/thtt/91 11/91-1UM 12/W91/93
19Et 91/93-92/97 GUS7-03/97 SV97-N94 94/94-95/02 95/02-96/97 96/97-97/95 97/95-95/92 95/92-99/95 99/W19/93 tW93-f t/91 f t/91-tuM 12/W91/93
19F3 91/93-9UST GUS7-03/97 9*/97-W94 94/04-95/C2 95/92-9V07 96/97-9U95 9U95-9W92 96/92-99/95 99/95-19/9319/93-11/91 11/91-12/96 12/W91/93

91/93-92/97 9U97-93/97 SW97-9V94 94/WW92 95/92-96/97 96/97-97/95 97/95-98/92 W92-99/95 99/95-10/93 10/93-11/91 ft/91. 1101 Sim-Sun wn-wn wST-wM WW9,n2 wS2-M/n Wu-97m wSS-wn wS2-wM 9m,-,m3 ,m3-1,n, ,,n,-12/06 f ut6-et/93
|-

,3o 9,m-Oun wn wn wn-We4 WM-95/92 95aZ-Wu Wu-wSS wtS-wS2 wt2-wM w95-ws3 wS3-,1st, , U9, ,ziM ,uM-S f m
,,c, -,u e6 ,ue6-0, m

13H4 91/93-9UST GUS7-03/96 93/W9VC3 W93-95/92 95/92-96/95 96/95-07/M 97/W97/31 97/3t-99/95 99/95-19/92 19/92-11/96 11/W1Ut t tut t-91/Se
1431 01/93-92/97 92/97-SV97 SW97-94/94 W94-95/92 95/02-96< 97 96/97-97/95 97/95-95/92 SW92-99/95 99/95-10/93 TW93-11/91 f t/91-tu961UW91/93,

11J1 91/93-92/97 SU97-93 '97 93/97-M/94 W94-95/92 SW92-96/97 96/97-97/95 97/W96/92 98/92-99/55 99/95-19/93 19/93-1t/91 11/91-tyM 1UW91/93
1;$2 91/93-9U97 9USF-93/97 9V97-94/94 94/9&95/93 95/93-96/97 96/97-97/95 97/W96/92 98/92-99/95 99/95-tW9319/93-11/91 11/91-tUM SUWet/93
16Ft 91/93-9U97 SUST-9F97 93/97-94/04 94/94-95/92 95/02-9V97 96/97-97/95 97/95-98/92 98/92-99/95 99/95-st/03 19/sbit/91 11/93-f t/M 12/96-01/03
1791 91/93 02/97 SUS 7-93/97 93/97.W94 WW95/92 95/02-96/97 96/97-97/95 97/W96/92 98/92-99/95 99/95-1W9310/95-11/91 11/97-12/961UW91/93
1931 91/93-9US7 92/97-9W97 91/97-94/94 94/94-95/02 95/92-M/97 96/97-97/05 G7/95-98/92 98/92-99/95 99/95-tW93 10/93-11/91 11/91-12/96 1U96-91/93
18GI 91/93-92/97 Out7-93/97 93/97-94/94 WM-95/92 95/82-4U97 96/97-97/95 97/95-96/92 98/92-99/95 99/95-10/93 10/9ht t/91 f t/St tuM 1U96-91/93 ;

1991 91/93-9UST 02/97-93/97 95/97-94/94 WWOWC2 95/92-96/97 96/97-97/95 07/95-9W92 95/02-99/99 99/95-19/93 SW93-11/91 11/91-!U961UWet/93 t

2991 91/93-92/97 9U97-93/97 95/97-W94 W94-95/92 95/C2-M/97 96/97-9U95 97/95-96/92 SW92-99/95 99/95-10/93 19/93-11/91 11/91-tuS6 12/96-99/93
. 29F1 91/93-92/97 92/97-03/97 93/97-94/M WW95/92 9V92-M/97 96/97-SU95 97/W9S/92 95/92-99/95 99/W19/93 10/93-11/91 11/91-1U96 12/96-91/93

2151 91/93-92/97 92/97-9W97 93/97-94/94 04/W95/92 95/92-M/97 M/97-97/95 97/95-98/92 95/92-99/95 99/W10/93 19/93-11/91 f t/91-12/M 1t/96-91/93 t

22G1 91/9b42/97 92/97-93/97 Sve7-94/M WM-95/92 95/92-9U97 96/97-97/95 97/W96/92 SW92-99/95 99/95-19/93 19/93-11/91 11/91-f t/96 tFWet/93
2332 91/93-9U97 92/97-9V97 SW97-94/04 94/04-95/92 95/02-96/97 96/97-07/95 97/95-9W92 98/92-99/95 99/95-19/93 10/93-11/99 f t/01-tu9612/96-91/93
240t St/93-9U97 9U97-93/97 93/97-WM WW95/92 9W92-96/97 96/97-97/95 97/95-9W92 wS2-99/95 99/95-19/93 19/93-11/91 11/91-12/ M 12/96-01/93
2531 91/93-92/97 SUSF-93/97 Sve7 94/94 W94-95/92 95/92-96/97 96/97-97/95 97/95-9W92 95/92-99/95 99/95-19/93 19/Shtt/91 11/91-17/96 12/96-01/93
2S91 91/93-9UG7 92/97-93/97 93/97-9V94 WW95/92 95/92-M/97 96/97-97/95 9U95-9W92 96/92-99/95 99/W19/93 10/93-11/93 tt/St tu M SU W 9t/93
2633 91/93-9U97 92/97-93/97 93/97-W94 WW95/02 95/92-SUS 7 96/97-07/95 97/95-98/92 SW92-99/95 99/95-19/93 10/93-11/91 St/91-12/M 12/96-91/03

3
' 268 01/93-92/97 SU97-93/97 95/97-9V94 W94-95/92 95/92-9V97 96/97-9U95 97/95-95/92 98/92-99/95 99/95-19/93 19/93-11/91 11/95-t uS6 12/96-91/93

2002 91/93-9?/97 #US7-93/97 93/97 94/94 WW95/92 95/92-96/97 96/97-97/95 97/95-9W92 SW92-99/95 99/95-10/93 19/Sht t/91 f t/St-tuM 32/ Wet /93
2951 91/93-3r/97 SUSF-93/97 93/97-94/94 W94-95/92 95/92-96/97 96/97-97/95 9U95-95/92 96/92-99/99 99/W19/9319/Sht t/91 11/91-12/M SUW91/93
2951 91/93-92/97 GUST-93/97 93/97-W94 04/94-95/92 95/92-96/97 96/97-97/95 9U95-96/92 95/92-99/95 99/95-10/93 19/03-11/91 11/91-12/96 tUW95/93
29Et 91/93-92/97 SU97-93/97 93/97-94/94 W94-95/02 95/92-96/97 98/97-97/95 9UW5-95/02 SW92-99/95 99/95-19/93 19/93-11/93 11/01-tuM 12/W9t/93
3 tat 91/93-92/97 9U97-93/97 93/97-94/M 94/94-95/92 95/02-96/97 96/97-9UO5 97/95-9W92 96/92-99/95 99/95-19/93 19/9ht t/99 tt/St-tug 6 17/W91/93
3122 01/93-9F07 9U97-93/97 93/97-M/94 W94-05/92 95/92-96/97 96/97-97/95 97/95-96/92 98/92-99/95 99/95-19/93 19/93-11/98 f t/91-12/M 1UW91/93
3231 91/93-9UST SUS 7-93/07 93/97-9V94 94/94-95/02 95/92-96/97 96/97-GUSS 97/95-95/92 SW92-99/95 99/W19/93 19/93-1t/91 11/91-f uS6 12/96-91/93
32G1 91/93-92/97 92/97-93/07 Sve7-W94 M/94-95/92 95/02-06/97 96/97-97/95 97/95-95/92 95/92-99/95 99/95-10/93 10/9b11/91 st/01-tuM 12/96-91/93
3432 91/93-9U97 92/97-93/97 SV97-94/94 W94-95/92 95/92-9U67 96/97-47/95 97/95-96/92 98/92-99/95 99/95-10/93 19/93-11/91 11/91-12/M 12/96-01/93
34Et 91/93-9UST GUG7-93/97 93/97-94/94 W94-95/02 95/02-M/97 96/97-97/95 97/95-98/92 SW92-99/95 99/95-19/93 10/93-11/91 f t/St-tuM tt/W91/93
3561 91/93-92/97 92/97-03/97 93/97-W94 M/M-95/92 95/92-96/97 9V97-9U95 97/95-96/92 98/92-99/95 99/95-19/93 19/93-11/95 f t/93-12/M 1U96-St/93

'35Fs 91/93-9U97 92/97-93/97 93/97-94/04 WW95/02 9V92-06/97 96/97-97/95 97/95-98/92 96/92-99/95 99/95-10/9310/95-11/91 11/#t-12/M 12/W91/93

i
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TABLE C.XK111 Stht1ARY OF COLLECTION DAf ts FOR SArtPLES COLLECTED Di Titt VICDUTT OF LIMERICK
GDitRATD40 STATIG4. 1969

JAH-PtAR APR. AH M .StP OCT.DEC
STATIDH 1969 1969 1969 1969
000t

- - . - - . . . . . - . . . . . - . . . . . . . . . . - - . . . . . . . . . . . . . . . . . . . . . .

3691 01/03 04/04 04/04 07/05 07/05 09/06
3692 10/03 01/03
tBt 01/03-04/04 04/04-07/05 07/05-10/03 10/03-01/03
tti 01/03 04/04 04/04 07/05 07/05 10/03 10/01 01/03
ISt 01/03-04/04 04/04 07/06 07/05 10/03 10/03 01/03
4t1 01/03 04/04 04/04 07/05 07/05 10/03 10/03-01/03
591 01/03-04/04 04/04-07/05 07/05 10/03 10/03 01/03 -

SH1 01/03-04/04 04/04-07/05 07/05-10/03 10/05 01/03
6C1 01/03-04/04 04/04 07/05 07/05 10/03 10/03-01/03
731 01/03-04/04 04/04-07/05 07/05-10/03 10/03-01/03
7tt 01/03 04/04 04/04 07/05 07/05-10/03 10/03 01/03
9Cl 01/03-04/b4 04/04-07/05 07/05-10/03 10/03 01/03

1093 01/03 04/04 04/04-07/05 07/05-10/03 10/05 01/03
10t1 01/03-04/04 04/04-07/05 07/05-10/03 10/03-01/03
10F3 01/03-04/04 04/04-07/05 07/05-10/03 10/05 01/03
1181 01/03 04/04 04/04 07/05 07/05 10/03 10/03 01/03
13C1 01/03-04/04 04/04 07/05 07/05 10/03 10/03-01/03
13tt 01/03 04/04 04/04 07/05 07/05-10/03 10/03-01/03
13H4 01/03-04/03 04/03-07/06 07/06-10/0t 10/02 01/06
1491 01/03-04/04 04/04-07/05 07/05 10/03 10/05 01/03 '

1501 01/03 04/04 04/04 07/05 07/05-10/03 10/03-01/03
1692 01/05 04/04 04/04 07/05 07/05-10/03 10/03-01/03
16F1 01/03-04/04 04/04-07/06 07/05-10/03 10/03-01/03
17B1 01/03-04/04 04/04 07/05 07/05-10/03 10/03 01/03
1891 01/03-04/04 04/04 07/05 07/05-10/03 10/03-01/03
1801 01/03-04/04 04/04-07/05 07/05-10/03 10/03-01/03
19D1 01/03-04/04 04/04 07/05 07/05 10/03 10'03 01/03
2001 01/03-04/04 04/04 07/05 07/05-10/03 10/05 0t/03
20F1 01/03-04/04 04/04-07/06 07/05-10/03 10/03-01/03
t191 01/03-04/04 04/04 07/05 07/05-10/03 10/03 01/03
ft01 01/03-04/04 04/04-07/05 07/05 10/03 10/03-01/03
2352 01/03-04/04 04/04 07/05 07/05-10/03 10/01 01/03
2401 01/03 04/04 04/04-07/05 07/05-10/03 10/03-01/03
2581 01/03 04/04 04/04 07/05 07/05-10/03 10/03 01/03
tsDt 01/03-04/04 04/04-07/05 07/05-10/03 10/03-01/03
2693 01/03-04/04 04/04 07/05 07/05-10/03 10/03 01/03
26B1 01/W3-04/04 04/04 07/05 07/05 10'03 10/03-01/03
2002 01/03 04/04 04/04 07/05 07/05 10/03 10/03-01/03
2931 01/03-04/04 04/04-07/05 07/05 10/03 10/03-01/03
2981 01/03-09/04 04/04-07/05 07/05.t 0/03 10/03-01/03
29tt (t/03-04/04 04/04 07/05 07/05-10/03 10/03-bt/03
1101 01/03-04/04 04/04-07/05 07/05 10/03 10/03 01/03
3102 01/03 09/04 04/04-07/05 67/05-10/03 10/03-01.'01
3281 01/03-04/04 n*/06 07/05 07/05 10/03 10/0 3-01/0 3
3201 01/03 0*/04 04/04-07/05 07/05 10/03 10/03 01/03
34St 01/03-04/04 04/04-07/05 07/05 10/03 10/03-01/03 ,

3* t t 01/03-04/04 09/04-07/05 07/04 10/03 10/03 01/03 a
3561 01/03-04/04 04/0* 07/05 07/05-10/0 3 10/03 A t/03
35F1 01/03 04/04 04/04 07/06 07/05 10/03 10/03-61/03 '

.
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FIGURE C-1

MEAN MONTHLY SOLUSLE GROSS DETA CONCENTRATIONS IN SURFACE

WATER SAMPLES COLLECTED IN THE VICINITY OF LOS, 1982 - 1989
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FIGURE C 2
MEAN MONTHLY INSOLUBLE GROSS DETA CONCENTRKrlONS IN SURFACE

MTER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 1989
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Fl0URE C 3

MEAN MONTHLY SOLUBLE GROSS DETA CONCENTRATIONS IN DRINKING

WATER SAMPLES COLLECTED IN THE VICINTY OF LOS,1982 - 1989
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FlOURE C-4

MEAN MONTHLY INSOLUSLE GROSS BETA CONCENTRATIONS IN DRINKING

WATER SAMPLES COLLECTED IN THE VICINITY OF LOS, 1982 - 1989
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FIGURE C-5

MEAN ANNUAL CS-137 CONCENTRATIONS IN FISH SAMPLES

COLLECTED IN THE VICINITY OF LGS, 1982 - 1989
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| FIGURE C-6

! MEAN ANNUAL CS-137 CONCENTRATIONS IN SEDIMENT SAMPLES

COLLECTED IN THE VICINITY OF LGS, 1982 - 1989
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FIGURE C-7

MEAN MONTHLY OROSS BETA CONCENTRATION 8 IN AIR PARTICULATE
8AMPLES COLLECTED IN THE VICINITY OF LOS, 1982 - 1989
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FIGURE C 8

MEAN MONTHLY AMBIENT GAMMA RADIATION LEVELS (TLD)

IN THE VICINITY OF LOS, 1982 - 1989
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APPENDIX D: SYNOPSl$ OF ANALYTICAL PROCEDURES

The following section contains a description of the analytical laboratory procedures
along with an explanation of the analytical calculation methods used by Teledyne isotopes
for sample analysis.

Sample Preparation and Counting Procedures

Several types of liquid samples are separated by filtration prior to analysis.
Resulting portions are identified as soluble and insoluble. Therefore, soluble as used in
this report, is defined as that portion of a sample that passes through a 0.45 Millipote
micron filter. Insoluble is defined as that portion of a sample that is collected on the
filter.

_ _ - _ _ _ _ _ _ _ _- - . -
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DETERMINATION OF GROSS BETA ACTIVITY IN AIR PARTICULATE SAMPLES

This describes the process used to measure the overall beta activity of air particu-
late filters without identifying the radioactive species present. No chemical sep6 ration
techniques are involved. Each air particulate filter is placed directly on a 2-inch
stainless steel planchet. The planchets are then counted for beta activity in a low- -

background gas flow proportional counter. Calculation of activity includes an empirical
self-absorption correction curve which allows for the change in effective counting ef-
ficiency caused by the residue mass. Self-absorption is not considered in the case of air
particulate filters because of the impracticality of accurately weighing the deposit and
tecause the penetration depth of the deposit into the filter is unknown.

*# *R es u t
( pCi/m ) * ( 2.22)( v)( E)( .02832) i

( 2.22)( v)( E)( .02832)

Net Activity Counting Error

Mwhere:

N = total counts from sample (counts) ~

t = counting time for sample (min)
B = background rate of counter (epm)
2.22 = dpm per pCi

= volume of sample analyzed in cubic feet calculatedv

from the elapsed time meter
E = efficiency of the counter 5
2 = multiple of counting error
.02832 = conversion from cubic feet to cubic meters

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

__
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DETERMINATION OF GROSS ALPHA AND/OR BETA ACTIVITY IN WATER SAMPLFS
(TOTAL SUSPENDED AND DISSOLVED FRACTION)

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

For well water samples a l-liter aliquot is evaporated almost to dryness and then
transferred to a 2-inch stainless steel planchet.

For surface and drinking water sar.aples, one liter of the sample is filtered under
vacuum through a 0.45 micron Millipote filter. This filter represents the insoluble por-
tion of the sample. The filter is dried and mounted on a planchet. The filtrate which
represents the soluble portion of the sample is evaporated on a hotplate, and the residue
is transferred and dried on another planchet.

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

Calculation of Sample Activity or of the MDL

'

g t
i *

2.22( v)( E) i 232( v)( E)

Net Activity CNnting Error

where:

N = total counts from sample (counts)
t = counting time for sample (min)
# = background rate of counter (cpm)
2.22 = dpm per pCi
v = volume in liters
E = efficiency of the counter
2 = multiple of counting error

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

,
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DETERMINATION OF TRITIUM BY GAS COUNTING

A 2 mi aliquot is oxidized and the hydrogen gas is collected in an acth'ated char-
coal trap. The hydrogen is then transferred into a previously evacuated one liter propor-
tional counter. Non-tritiated hydrogen and ultra-high purity methane is added and then
counted. Backgrounds and standards are counted in the same pas mixture as the samples.

,

Calculation of the Sample Activity or the MDL:

32M xTUgxVg 3.2M x TU, x Vg{ ,}.:_ ,
,

CPM aVu CrMgxYs-

Net Activity Counting Error -

where: '

tun = the tritium units of the standard
Y = volume of the standard used to calibrateN

,

the efficiency of the detector (psia)
Y - volume of the sample loaded into thes

detector (psia)
CPM = the epm activity of the standard of volume Vu
CPM = the gross activity of the sample of volume Vo

and the detector background
BKG = the background of the detector in epm
32M = conversion factor changing TU to pCi/l
2 = multiple of the counting error
oG = standard deviation of the gross activity of

the sa nple and the detector background, in epm
oil - standard deviation of the background, in epm

The MDL is defined as that value equal to the two sigma counting error of the result. 2

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

. _ _ _ _ _ _ _ . . . . . _ . . . . . . . . . . _ - . . - . -
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DETERMINATION OF TRITIUM IN WATER BY ELECTROLYTIC
ENRICHMENT AND LIQUID SCINTILLATION COINI'ING

A 60 ml aliquot is distilled and collected in an Erlenmeyer flask. Approximately
$$ g of the distillate is transferred into an electrolytic enrichment cell. One ml of MI6
sodium hydroxide solution is added to the cell. The sample is electrolyzed in a 10 C
cooling water bath until the volume is 3-4 mis. CO is bubbled through the solution to
neutraline the sodium hydroxide. The sample is transferred to a collecting bottle at
-80 C and weighed, it is then transferred into a liquid scintillation vial and 20 mis of
cocktail is added. The sample is counted for 100 minutes in a liquid scintillation
counter.

Determination of the Enrichment Factor

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

"*' " I" ' P*I*U
Enrichment Factor = (initial volume) (standard dpm/ml)

Calculation of the Sample Activity or of the MDL for Tritium

p,, ,

*# $ ,t . 1Net pCi *
unit vol. 2.22( v)( EF)( E) i 2.22(v)( EF)(IT

Net Activity Counting Error

where:

N = total counts from sample (counts)
t = counting time for sample (min)
# = background rate of counter (cpm)

dem
2.22 =g

= initial volume (in liters) before enrichmentv

EF = enrichment factor
E = efficiency of the counter tritium
2 = multiples of counting error

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

.
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DETERMINATION OF I-131 IN MILK AND WATER SAMPL'iS
BY RADIOCHEMISTRY AND LIQUID PHASE BETA ANALYSIS

The following describes the radiochemical method for determining 1-131 activity in
milk and water samples by coincidenct , counting in the liquid phase.

Four liters of sample are first equilibrated with stable iodide carrier. A batch
treatment with anion exchany resin is used to remove iodide from the sample. The iodine
is then stripped from the resin with sodium hypochloride, reduced with hydroxylamine
hydrochloride, and extracted into carbon tetrachloride as free lodine, it is then back-
extracted as iodide into sodium bisulfite solution.

The iodide sample solution is oxidized to the free state using NANO: rosy nt and
is extracted several times into a total of l$ ml of toluene. A 200 microllter aliquot is
taken for determining chemical yield by spectrophotometer. The decolorizing apnt.
2-methyl-2-butene is added to the toluene-iodine solution to form an inert molecule and to
minimize liquid scintillation quenching. A toluene-based liquid scintillation counting
solutian is added to the sample, which is then analyzed by a beta-gated samma-coincidence
counting system.

Calculation of the Sample Activity and 2 Sigma Error:

~#t '

i ) * T22( v)( y)( DF)( E) i T2( v)( y)( DF)( E)
Net Activity Counting Error

.

where:

N total counts from sample (counts)=

counting time for sample (min)t =

B background rate of counter (cpm)=

2.22 dpm per pCi=

volume of sample analyzed (liters)v =

chemical yield of the amount of sample countedy -

DF decay factor from the collection to the mideount=

time (e'4'Id'''I)

.

g_ . . . . . .



, , , . . . , , . . . _ , _

. _ _

a

E = efficiency of the counter for 1-131
2 = multiple of the counting error

,

NOTE: Efficiency is determined by counting an I-131 standard. Consequently, the
branching intensity (abundance) of the !-131 gamma does not appear in the --g
above equation.

- - -

The MDL is defined as that value equal to the two sigma counting error of the result. - -

Less than MDL is reported as the result when this value is greater than the net activity.
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DETERMINATION OF GAMMA EMITTING RADIOISOTOPES

Gamma emitting radioisotopes are determined with the use of lithium drifted
prmanium (GeLi) and high purity prmanium (HPGe) detectors with high resolution spec-
trometry in specific media; such as, air particulate filters, charcoal filters, milk and
water. Each sample to be assayed is prepared and counted in standard pometries such as
one liter wrap-around Marinelli containers, 300 ml or 150 mi bottles, or 2-inch filter
paper source pometries.

Samples are counted on lary (>55 cc volume) GeLi or HPGe detectors connected to
Nuclear Data 6620 data acquisition and cunputation systems. All resultant spectra are
stored on magnetic tape.

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

Calculation of the Sample Activity and 2 Sigma Error:

N)-B) 2y N ) + B )Net pCi/ g g g g

vol or mass " 2.22( V)( E ))( BI)( DF ))( t) i2a2(V)(E ))(BI)(DF ))(t)g g g g

Net Activity Counting Error

where:

N) = area, in counts, of a special region containing ag

gamma emission of the nuclide of interest

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

B) = background counts in the region of interest, calculatedg

by fitting a straight line across the region connecting
the two adjacent region,

t = counting interval of sample, minutes
2.22 = dpm per pCi
V = volume or mass of sample analyzed

E) = efficiency of counter at the energy region of interestg

Bl = branching intensity of the nuclide at the samma emission
energy under consideration

DF ) = decay facter for nuclide j from sample collection timeg

to midpoint of the counting interval {e d*"))
2 = multiple of counting error

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

_ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _
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ENVIRONMENTAL DOSIMETRY

Teledyne isotopes dosimeters are rectangular teflon wafers impregnated with 25%
CaSOj Dy phosphor. They are annealed in a hot air oven prior to use and are inserted
into black polyethylene pouches. The filled pouches are labelled and placed in rec-
tangular holders which contain copper shielding to filter out low energy radiation. After
exposure in the environment, four separate areas of the dosimeter are read in a Teled>w
Isotopes model 8300 TLD reader. The dosimeter is then re-irradiated by a standardized Cs-
137 source and the four areas are read again. Calculation of the environmental exposure
is performed by computer, using the re-irradiation readings to determine the sensitivity
of each area of the dosimeter. The reading of control dosimeters are subtracted to allow
for transit dose and system background.

A. For any given area of the dosimeter, the dose mR is calculated by the formult

% - avcontrolDose - R

where:

R = initial reading of the tres
RR = second reading of the area (after re-irradiation)
redose = re irradiation dose in mR
avcontrol = average of control values calculated as explained

below. If no controls are used, avcontrol = 0
and gross exposures result

B. Each area of each control is calculated by the formult

cdose = cr ( C'Y,"'')g

where:

cdose = control area dose in mR
cr = initial reading of the control area
err = second reading of the control area (after

re-irradation)
credose = re-irradiation dose of the control dosimeter in mR

The average of control values is then calculated from all four areas of all controls by
the formult

4N

avcontrol = {4g
cdose

where:

N = total number of control dosimeters

. .

.. .. .
_ _ - - _ - - _ ---._
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s

Ci The averap and standard deviation.of the area iesding for each dosimeter are calcu-
lated by standard methods.

Di Using the criteria that if one standard deviation is' greater than 10% of tne averap
of the four reading and that_ if the value of one area is outside the rany of1 - '

standard deviations' of the'averap of the other three' areas, then that area will be
eliminated and the results will be based on tin remaining areas,
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Appendix E: QUAllTY CONTROL PROGRAM

TI participates in the EPA radiological interlaboratory comparison
(cross check) program. This participation includes a number of analyses on
various sample media as found in the Limerick Generating Station REMP. As
a result of this participation, an objective measurement of analytical
precision and accuracy as well as, a bias estimation of the results are
obtained. During 1989, 60 of the 62 samples analyzed fell within three
standard deviations of the EPA known values. Table E-1 summarizes the 1969
results of this program.

The second quality control program includes the analysis of blank and
spiked samples. This intralaboratory program indicates the proper
functioning of the chemistry and instrumentation for gross alpha, gross
beta, iodine-131, strontium-89 -90, gamma and the tritium analyses. Of the
1085 analyses completed during 1989, 4 were determined to be outside the
expected range. One powdered milk was spiked with strontium showing
activity in a blank. Two spiked strontium samples were low due to low
chemical yields. One water spiked with H-3 was slightly high. The sample
was recounted and the result fell within the expected range. All anomalies
were investigated and resolved.

|

In conjunction with the Limerick REMP, TI participates in a duplicate
analysis program.. The duplicate or replicate samples are prepared in the
field from samples that are as homogenous as possible, such as well-stirred
or mixed liquids. TLD's are co-located for ambient gamma radiation
measurements. Of the 356 duplicate / replicate samples analyzed in 1989, 354 !are considered to be in agreement with the original result. One K-40

Ianalysis on milk which did not agree with its duplicate was re-analyzed. |
The second analysis showed consistent results. One gross beta analysis on
an air particulate did not agree due to the loading difference of the two
air particulates. One was noticeably darker than the other. Recounting |the samples reaffirmed the inconsistency of the initial counts.

!
|
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TABLE E-1

IN'IER LABORATORY COMPARISONS. 1989
'IELEDYNE ISOTOPES

[Page 1 of 3)
,

r ahetton r, ---s Teledyne W Devention - AE Phree,4pm.eDate ~ No. Media Neelkle EPA Resulte(s) i^m u Reemits(b) Grand Avg. Known Meam i 2 e.d_

10/18/88 503 Water Cs-134 15.00 i 8.66 15.67 i 3.45 0.46 0.23 14.34 1 3.48-Cs-137 15.00 i 8.66 16.33 i 9.63 0.21- 0.46 15.72 1 3.38.
01/20/89 507 Water Gross Alpha 8.00 1 8.66 8.00 1 3.00 0.40 0.00 7.88 i 4.52Gross Beta 4.00 i P.66 6.00 1 0.00 0.21 0.69 5.41 1 3.56
01/06/89 508 Water Sr-89 40.00 1 8.66 37.00 1 7.95 -0.36 -1.04 38.04 i 15.54Sr-90 25.00 1 2.60 26.00 1 6.00 1.86 1.15 24.39 1 3.94
02/10/89 510 Water Cr.51 235.00 1 41.56 245.67 i 35.16 0.93 0.77 232.7I i 40.50 'Co-60 10.00 i 8.66' 12.67 i 15.46 0.70 0.92 10.65 1 4.I8Zn-65 159.00 1 27.71 181.33 i .16.53 (di ' 2.29 2.42 160.15 1 23.58Ru-106 178.00 1 31.18 191.00 i 29.55 1.91 ' t.25 171.19 i 30.24Cs- 134 10.00 1 8.66 10.33 i 1.74 0.21 0.12 9.73 1 3.78Cs.137 10.00 i 8.66 13.67 i 1.74 1.01 1.27 10.74 1 3.78
02/17/89 511 Water I-131 106.00 i 19.05 98.67 1 1.74 -1.19 -1.15 106.20 1-14.38
02/24/89 512 Water H-3 2754.00 i 616.61 2866.67 1 754.98 0.70 0.55 2722.79 1549.12
03/31/89 5I5 Air Filter Gross Alpha :21.00 i 8.66- 28.67 1 3.45 (e1 2.09 2.66 22.64 i 8.64Gross Beta .62.00 1 8.66 65.76 i 4.59 0.88 1.27 63.14 i 16.42Sr-90 20.00 1 2.60 19.67 i 6.24 0.53 -0.38 19.21 1 5.50 -

Cs-137 20.00 i 8.66 18.00 1 3.00 - -1.15 -0.69 21.31 1 7.74

05/12/89 516 Water Gauss Alpha 30.00 i 13.86 28.67 i- 3.45 0.22' -0.29 27.64 i 15.02Gross Beta 50.00 1 8.66- 52.00 1 5.19 0.59 0.69 50.31 1 16.04
04/18/89 517 W ater Gross Beta 57.00 1 8.66 53.00 i 10,83 0.89 -i.39 50.42 i 14.90 -

Sr-89 8.00 i 8.66 8.00 1 0.00 0.05 0.00 7.87 1 3.80Sr-90 . 8.00 i 2.60 7.67 i 1.74 -0.13 -0.38 7.78 i 2.32-Cs-134 20.00 i ' 8.66 19.67 1 4.59 0.19 -0.12 19.12 i '5.42Cs-137 20.00 i . 8.66 20.00 1 7.95 . -0.08 0.00 20.24 1 4.58

04/28/89 518 Milk Sr.89 39.00 i : 8.66_ ~ 36.67 1. 3.45 0.73 -0.81 ' 34.56 i '17.'56
Sr 90 -55.00 1- . 5.20 56.33.1 '4.59 1.88 0.77 53.07 i 10.90Cs.137 50.00 1. G.66 . 53.33 i ' 6.93 1.20 1.15 ' 49.86 i 6.28
K. 1600.00 i 138.5G '1760.00 1 340.74 (f) : 2.48 3.46 .1645.58 1238.28

Footnotes are located at the euxl of table.

_
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TABIE E-1
INTER-1ABORA'IDRY COMPARISONS. 1989,

,

| TELEDYNE ISOTOPES
(Page 2 of 3)

i CeBection E, --x Teledyne Nomum-A Deviatiem ' AB N:"- ; -Date No. answMa Nuende EPA Resulte(s) Isotu - Results(b) Gsand Avg. Known an=== t 2 a.d

04/18/89 519 Water Gross Alpha 29.00 i 12.12 21.33 6.93 -1.03 -1.90 25.75 i 14.84Ra-226 3.50 1 0.87 3.47 1 0.69 0.17 -0.12 3.42 i O.10Ra-228 3.60 i 0.87 3.60 1 0.30 -0.76 :0.00 3.82 i 1.54U 3.00 t 10.39 3.00 1 0.00 -0.09 0.00 3.31 1 3.42 |
05/05/89 520 Water Sr-89 6.00 1 8.66 6.33 i 1.74 0.15 O.12 5.90 1 2.96Sr-90 6.00 1 2.60 6.33 i 1.74 0.89 0.38 5.56 i 'l.70

06/09/89 521 ' Water Ba-133 49.00 i 8.66- 33.00 i 10.83 (g) ' -5.05 -5.54 47.58 i 10.24--Co-60 31.00 1 8.66 30.00 i 7.95 -0.36 -0.35 31.04 1 5.76Zn-65 165.00 1 29.44 165.33 i 1.74 -0.16 0.03 166.87 1 22.92Ru-106 128.00 i - 22.52 113.67 i 52.50 -1.29 . 3.91 123.31 1 27.28Cs-134 39.00 i 8.66 34.00 i '7.95 -1.13 -1.73 37.26 i 6.58Cs.137 20.00 i 8.66 22.00 i 10.83 0.37 0.69 20.92 1. 4.46

06/23/89 59.2 Water 11-3 4503.00 1 779.42 4466.67 1 458.25 -0.09 -0.14 4491.17 1768.26

08/04/89 525 Water I-131 83.00 i 13.86 - 79.33 i 12.12 - 1.10 - -0.79 84.41 1 7.58

08/25/89 527 Air Filter Gross A!pha 6.00 1 8.66 8.33 i 2.98 0.63 0.81 6.51'i 3.12Gross Beta - Irwalklated by EPA
1-131 - Invalklated by EPA
Cs-137 ' I0.00 i 8.66 12.00 1 3.00- 0.42 0.96 10.79 i 3.92

09/22/89 528 Water Gross Alpha 4.00 1- 8.66 5.00 1 0.00[ 0.21 0.35 4.38 i 3.64'

Gross Beta - 6.00 i 8.66 8.00 1 0.00 0.45 0.69 6.70 1 3.66

10/20/89 529 Water 11-3 3496.00 1 630.46 -3433.33 1 173.22 -0.18 -0.30 3471.07 1738.15

10/06/89 530 Water fla- 133 | 59.00 i 10.39 51.00 i 13.08 (h) ' -1.94 -2.31 57.72 i 10.18Co-60 ~ 30.00 i 8.66 30.67 i' -6.24 0.06 0.23 30.49 1. 4.98-Zn-65 129.00 i ' 22.52 128.33 i 8.67 -0.05 . -0.09 128.71 i 17.56 .Ru-106 161.00 1 27.71 139.00.i 47.I6 ~ -1.49 '-2.38 152.74 1 27.I4Cs- 134 29.00 i 8.66 23.67 1 3.45 - 1.27 ' -1.85 27.34 i 5.66Cs- 137 59.00 i ' 8.66 ' 61.67 i 4.59' 0.10 0.92 61.37 1- 8.96

Footsmtes are located at the erwl of table.
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Conection Segmence Teledyne Ner- u a se,satsen AM Par ,ap gDate _ No. as men. NacHde EPA Resulte(s) - Iso *w Results(S) Grand Avg. Known BAema i 2 s.d
en

!

10/31/89 532- Water Cross Alpha 49.00 1 20.78 42.33 i 17.31 0.40 -0.96 45.13 1 22. * 4 .Gross Beta 32.00 1 8.66 30.33 1 1.74 -0.10 0.58 30.61 1 7.98'Sr.89 15.00 i 8.66 15.00 i 10.38 0.30 0.00 14.14 1 5.94Sr.90 7.00 1 2.60 7.00 i 0.00 ~ 0.53 0.00 6.54 1 2.28Cs-134 5.00 i 8.66. 5.33 1 3.45 0.07 0.12 5.51 1 2.78-
, t

*
. Cs-137 5.00 1 8.66 7.00 1 0.00 0.37 0.69' 5.93 i' - 3.42|

-

* 01/26/90 533 Water Gross Alpha 12.00 1 8.66 10.00 1 5.19 -0.52 -0.69 12.30 i 18.4G -
. ,

Gross Beta 12.00 1 8.66 12.33 1 4.59 -0.20 0.12 14.96 i 23.20Footnotes.
t

(a) EPA Results - Expected laboratory precision (3 sigma). Units are pC1/1 for water and milk except K is in mg/L
(b) Teledyne Results - Average i 3 sigma. Units are pC1/1 for water and milk except K is in mg/1. Units are total pCI for air particulate filters.

(c) Units for food analysis are pCl/kg except K which is mg/kg.
.

-

(d) The three 2n-65 measurements were 184.175 and 185 pCi/ liter. These were measured on three detectors using the same aliquot. He other
,

.

.

reported results (Cr-51. Co-60. Hu-106. Cs-134. Cs.137) were all within two standard deviations of the EPA results. His would indicate that thedilution made was correct (except that possibly the 2n.65 was not well mixed).4

Other parameters were investigated. " he branching intenesty,decay factor, and detection efficiencies were checked. Since one of the Co-60 gamma ray energies is only 60 kev from Zn-65. the detector
efnetencies must be correct. Dere is no obylous reason for the devianon. Another aliquot was counted yleiding 165 pCl/1.

(e) He EPA deposits activity on the flher over a small diameter (nearly a point source) whereas our omitbration is based on a deposit nearly 2 inches
in diameter. In order to correct to point source geometry our practice has been to divide our results by 1.2. We neglected to do M on this test. '

here is no apparent reason why the potassium was high. nree separate detectors were used arx1 the K-40 value for each was correctly devided(f)
by 0.86 to corwert to potassium in mg/ liter.

t

,

(g) here is no apparent reason why Ba-133 was' low by 5.54 standard deviation while the other isotopes were wuhin i 2 standard deviations. De
detector d"Arne and Ba-133 branching intensities were checked and found to be correct. On 10/31/89. 300 ml of the original, undsluted -sample was counted giving 43.9 i 5.8 pCl/l of Ba-133..

(h) his EPA samples was counted in two geometries; one in diluted stage. the other undaluted. Here was no signtGeant difference. Comparing
detector etr.clencies between two annual sets did not reveal any significant difference. nus there is no apparent reason why our resuMs dsNeredi ' as much as they did.

.
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APPENDIX F: LGS SURVEYS
,

A Land Use Census around the Limerick Generating Station (LGS)
was conducted by RMC Environmental Services for_ Philadelphia
Electric Company to comply with Section'3/4.12.2 of Plant's
Technical Specifications. The survey was conducted during_the
May to September 1989 growing season. The results of this-
survey are summarized in Table F-1.

There were no changes required to the LGS REMP as a. result of
this survey.
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TABLE F-1
f

Location of the Nearest Residence, Garden and
| Milk Farm.within a Five Mile Radius of *
'

Limerick Generating-Station, 1989 I
.

(Distance in Miles)-|

,

l-

i
I Sector Residence Garden (1) Milk. Farm.

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

- r

|: N 0.5 2.0 4.7
'

NNE 0.5 - 1. 0 '
-

NE 0.6 2.1 -
,

ENE 0.6 1.5 -

E' O.6 1.1 -
-

,

ESE 1.0 0'.5(2) 1:,1(3)

SE 1.0 2.4 -4.5
-

,

SSE 0.8 1.1 4.6
9

S 1.0 1.2 2.3

| SSW 0.6 1.1 1 8-.

SW 0.6 0.9 3.0

WSW 0.8 0.8 -4.7 '

W 0.6 2.2 2.8
WNW 0.7 1.0 -

NW 0.7 1.6 -

NNW 0.9 1.5 -

(A) - Larger than 500 square feet.
(2) - Experimental garden at LGS Information Center
(3) - Goat Farm

i
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