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i 1. Summary and Conclusions ;
'

'

i.

This report on the Radiological Environmental Monitoring Program conducted for
i

the Limerick Generating Station by PECO Nuclear covers the period 1 January f
1996 through 31 December 1996. During that time period,1075 analyses were ;,

i
performed on 883 samples,

Surface water samples wem analyzed for concentrations of tritium and gamma
i

-

emitting nuclides. No fission or activation products were found. Tritium
activities detected were consistent with those observed in other years. {

i
,

Drinking water samples were analyzed for concentrations of gross beta (soluble
and insoluble fractions), tritium, and gamma emitting nuclides. No fission or |
activation products were found. Gross beta and tritium activities detected were ;

,

'

'

consistent with those observed in other years.
,

Fish (predator and bottom feeder) and sediment samples were analyzed for
concentrations of gamma emitting nuclides. Sediment samples collected below .

the discharge had Cs-137 concentrations consistent with levels observed in the
preoperational years. No other fission or activation products were found inj

either fish or sediment.'

I
Air particulate samples were analyzed for concentrations of gross beta and
gamma emitting nuclides. Cosmogenic Be-7 and naturally occurring K-40 were'

observed at levels consistent with those observed in other years. No fission or'

activation products were detected.
h

High sensitivity 1-131 analyses were performed on weekly air samples. All.

results were less than the minimum detectable activity.'

g,

|

Cow and goat milk samples were analyzed for concentrations of I-131 and
gamma emitting nuclides. All 1-131 results detected were below the minimum.

detectable activity. Concentrations of K-40 were consistent with those observed1-

in other years. No fission or activation products were found. |

Environmental gamma radiation measurements were made quarterly using i

thermoluminescent dosimeters. Levels detected were consistent with those !

observed in other years. j'

,

Review of the gamma spectroscopy results from the surface water sampler |

(25S1) located at the Limerick's intake and downstream of the 10CFR20.2002 |

permitted storage area indicate no offsite radioactive nuclide transport was |
evident. o;

In assessing all the data gathered for this report and comparing these results
.

-1- ,
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i

|

with preoperational data, it was evident that, the operation of LGS had no
adverse impact on the environment.

i

|

|
i

)

i

I

I
i

l
.

!

!
i
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11. Introduction

The Limerick Generating Station (LGS), consisting of two 1163 MWe boiling2

water reactors owned and operated by PECO Nuclear (PECO), is located
adjacent to the Schuylkill River in Montgomery County, Pennsylvania. Unit No.1
went critical on 22 December 1984. Unit No. 2 went critical on 11 August 1989.'
The site is located in Piedmont countryside, transversed by numerous valleys
containing small tributaries which feed into the Schuylkill River. On the eastern;

.
river bank elevation rises from approximately 110 to 300 feet mean sea level

| (MSL). On the western river bank elevation rises to approximately 50 feet MSL
to the western site boundary.

3

A Radiological Environmental Monitoring Program (REMP) for LGS was initiated
in 1971. Review of the 1971 through 1977 REMP data resulted in the
modificat|on of the program to comply with changes in the 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 GPU Nuclear and

,

; Teledyne Brown Engineering (TBE) on samples collected during the period 1
January 1996 through 31 December 1996.

On July 6,1996 a 10CFR20.2002 permit was issued to Limerick for storage of [
slightly contaminated soils, sediments and sludges obtained from the holding

'

pond, cooling tower and spray pond systems. These materials while in storagei

will decay to background. Final disposition will be determined at
decommissioning of the Station.:

,

A. Objectives of the REMP
|-

The objectives of the REMP are to:

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

2. Evaluate the relationship between quantities of radioactive material
released from the plant and resultant radiation doses to individuals |
from principal pathways of exposure.

4

B. Implementation of the Objectives
:

The implementation of the objectives is accomplished by:

1. Identifying significant exposure pathways.

2. Establishing baseline radiological data of media within those
.

3--

|
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pathways.

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

;

.

1
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,

|
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Ill. Program Description

A. Sample Collection

Samples for the LGS REMP were collected for PECO Nuclear by
Normandeau Associates, RMC Environmental Services Division (RMC). |

This wetion describes the collection methods used by RMC to obtain
environmental samples for the LGS REMP in 1996. Sample locations and
descriptions can be found in Tables B-1 and B-2, and Figures B-1 through ,

B-3, Appendix B.

Acuatic Environment ;

The aquatic environment was examined by analyzing samples of surface
_

water, drinking water, fish, and sediment. Two gallon water samples were |
collected monthly from continuous samplers located at two surface water '

locations (13B1 and 24S1) and four drinking water locations (15F4,15F7,
i16C2, and 28F3). One additional surface water location (10F2) was

sampled only during the months when water was taken from the
Perkiomen Creek for cooling. Control locations were 10F2,24S1, and i

28F3. All samples were collected in new unused plastic bottles, which
were rinsed at least twice with source water prior to collection. Fish
samples comprising the flesh of two groups, catfish / bullhead (bottom |
feeder) and sunfish (predator), were collected semiannually at two l

locations: 16C5 and 29C1 (control). Sediment samples composed of i

recently deposited substrate were collected at three locations i

semiannually: 16B2 and 16C4 (indicator) and 33A2 (control). |

Atmosoheric Environment

The atmospheric environment was examined by analyzing samples of air
particulate, airborne iodine, and milk. Airborne iodina and particulate
samples were collected and analyzed weekly at five locations (10S3,
11S1,13C1,14S1, and 22G1). The control location was 22G1. Airborne
iodine and particulate samples were obtained at each location, using a
vacuum pump with charcoal and glass fiber filters attached. The pumps
were run continuously and sampled air at the rate of approximately 1
cubic foot per minute. The filters were replaced weekly and sent to the
laboratory for analysis.

Milk samples were collected biweekly at five locations (9Gl,1981,18C1,
and 2181) during April through November, and monthly during December
through March. Four additional locations (36E1,22C1,23F1 and 25C1)
were sampled quarterly. Locations 9G1 and 23F1 were controls '!..g
samples were collected in new unused two gallon plastic bottles irom theo

bulk tank at each location, refrigerated, and shipped promptly to the

-5-
_
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|
'

laboratory. No preservative was added.
;

l Ambient Gamma Radiation

Direct radiation measurements were made using Panasonic 801 calcium
'

sulfate (CaSO4) thermoluminescent dosimeters (TLD). The TLD locations t

were placed on and around the LGS site as follows:
'

A site boundary rina consisting of sixteen locations (36S2, 3S1, SS1, 7S1, |
; 10S3,11 S1,13S2,14S1,18S2, 21 S2, 23S2, 25S2, 26S3, 29S1, 31 S1.
i and 34S2) near and within the site perimeter representing fence post

doses (i.e., at locations where the doses will be potentially greater than
maximum annual off-site doses) from LGS release. )

1,

| An intermediate distance nna consisting of sixteen locations (36D1, 2E1, j
4E1, 7E1,10E1,10F3,13E1,16F1,19D1, 20F1, 24D1, 25D1, 28D2, |

29E1,31D2, and 34E1) extending to approximately 5 miles from the site )>

designed to measure possible exposures to close-in population. i

t The balance of eight locations (5H1, 6C1, 9C1,13C1,15D1,1781, 2001
and 31D1) representing control and special interests areas such as

,

population centers, schools, etc. I

J

The specific TLD locations were determined by the following criteria:

| 1. The presence of relatively dense population;

2. Site meteorological data taking into account distance and elevation
for each of the 16-221/2 degree sectors around the site, where
estimated annual dose from LGS, if any, would be most significant;

,

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

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

1

: Two TLDs - each comprised of two thermoluminescent phosphors
'

enclosed in plastic - were placed at each location in a PVC conduit
located approximately three feet above ground level. The TLDs were,.

~

exchanged quarterly and sent to the laboratory for analysis.
i
'

10CFR20.2002 Permit Storaos Area
,

1. The results of the surface water sampling program is used to |
-

determine any radioactive nuclide transport from the storage area m 1

6--

,

1-

.

~ --s we ~n, , , , , -e e ee - - , n., ,<



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

,

i
i

r

I the Schuylkill River.

B. Sample Analysis

!

In order to achieve the stated objectives, the current program includes the
following analyses:'

,

1. Concentrations of beta emitters in drinking water, and air'

i particulates.

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

3. Concentrations of tritium in surface and drinking water.-
j

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

5. Ambient gamma radiation levels at various site environs.
*

,

.

C. Data Interpretation

The radiological and direct radiation data collected prior to LGS becoming*

operational was used as a baseline with which this operational data will
be compared. For the purpose of this report, LGS was considered
operational at initial criticality. In addition data will be compared to
previous years' operational data for consistency and trending. Several
factors are important in the interpretation of the data. These factors arei

discussed here to avoid undue repetition in the discussion of the results.

1. Lower Limit of Detection and Minimum Detectable Activity

The lower limit of detection (LLD) was defined as the smallest
concentratica 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 requiredy

LGS detection capabilities for environmental sample analysis.

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

,

-7-
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i

|

| 2. Net Activity Calculation and Reportina of Results
4

Net activity for a sample was calculated by subtracting background-

activity from the sample activity. Since the REMP measures,

extremely small changer in radioactivity in the environment,!

background variations will result in sample activity being lower than
the background activity sffecting a negative number. For a more
detailed description of the result calculations, see Appendix E.

I

Results for each type of sample were grouped according to the I

i- - analyses performed. For gamma analyses, fifteen nuclides (Be-7,
K-40, Mn-54, Co-58, Fe-59, Co40, Zn-65, Zr-95, Nm-95, Cs-134,
Cs-137, Ba-140, La-140, Ra-226 and Th-232) were reported. <

Means and standard deviations of these results were calculated.; '

| These standard deviations represent the variability of measured
results for different samples rather than single analysis uncertainty. ;'

,

D. ' Program Exceptions

:
For 1996 the LGS REMP had a sample recovery rate of better than 99%.
The exceptions to this program are listed below:2

1. Surface water samples collected at location 24S1 (LGS Intake) !

were composites of weekly grabs during the weeks of 4/29/96,
11/11/96,12/09/96,12/16/96 and 12/30/96 due to equipment or'

weather related problems.

2. Surface water samples collected at location 1381 (Vincent Dam)
were composites of weekly grabs during the weeks of 1/29/96,

; 3/12/96,3/25/96, 5/15/96,7/01/96,7/17/96,7/23/96,10/10/96, ,

12/09/96 and 12/30/96 due to equipment or weather relatedi'

problems.
.

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

4. Drinking water samples collected at location 16C2 (Citizen's ' 4

. Utilities) were composites of weekly grabs during the weeks of'

4/12/96, 4/18/96,12/16/96 and 12/30/96 due to equipment related
problems.

| S. Drinking water samples collected at location 15F7 (Phoenixville)
were composites of weekly grabs during the weeks of 10/27/96 and
10/29/96 due to equipment related problems.

- -8-
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,

i

6. Milk samples from farm 1081 were not available from January 1 to
May 22 and October 8 through December 31,1996, because the f

i

goats had stopped lactating.
c ,

J

7. TLD location 25S2 was vandalized during the second and fourth>

quarters of 1996. The TLDs were stolen or destroyed..

!

'

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

. Each program exception was reviewed to understand the causes of the :

program exception. Sampling and maintenance errors were reviewed
!

with the personnel involved to prevent recurrence. Occasional equipment
breakdowns and power outages were unavoidable.

1

2

The numerous equipment problems noted for surface water location 1381
were discussed with the sample collection contractor. The major cause of
pump failure had been sitt build due to the unusual high flows in the

,

Schuylkill River. The high flows occasionally prevented the use of a ;-

t

; backup battery operated ISCO sampler. The intake lines were inspected
and minor repairs performed by SCUBA divers. Debris which may have
caused some of the problems was removed from the line. Additional

,

preventative maintenance is also being performed

The overall sample recovery rate indicates that the appropriatei

procedures and equipment are in place to assure reliable program
,

implementation.'

;

.

E. Program Changes.

.

The following Program changes were made for 1996:
't

1. Farm 9G1 was moved from the quarterly sampling program to the
bi-weekly sampling program replacing farm 22F1 which went out of
business on April 23,1996.

[ 2. Farm 23F1 was added to the quarterly milk sampling program on
July 2,1996.'

A

.

5
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i ,

i

! -IV. Results and Discussion i

iA. Aquatic Environment

1. Surface Water i
;

.

Samples were taken from a continuous sampler at three locations
,

(10F2,1381, and 24S1) on a monthly schedule. . Of these1

locations, only 1381 could be affected by Station discharges. The
. following analyses were performed. :

I
Tritium i;

i
'

Monthly samples from all locations were composited quarterly and -

analyzed for tritium activity (Table C-l.1, Appendix C). Tritium!
,

activity ranged from -6.6 to 91 pCi/l.

I Gamma Spectrometry .

;

Samples from all locations were analyzed for gamma emitting'

nuclides (Table C-l.2, Appendix C). One positive K-40 result was i

found out of 31 samples. Potassium-40 results ranged from -15 to r

48 pCl/l. All other nuclides searched for were less than the ,

minimum detectable activity.

2. Dnnkina Water ;

'

Monthly samples were collected from continuous water samplers at
;four locations (15F4,15F7,16C2, and 28F3). Three locations

(15F4,15F7, and 16C2) could be affected by Station discharges. ;

The following analyses were performed. i,

;
i

!
Gross Beta :

Samples from all locations were analyzed for concentrations of !

gross beta in the insoluble and soluble 'ractions (Tables C-II.1 and
'

C-II.2, Appendix C). The values ranged from -2.6 to 1.0 pCill for
the insoluble fraction and from -1.9 to 5.8 pCill for the soluble ,

fraction. Concentrations detected in both fractions were consistent I

with those observed in previous years (Figures C-1 and C-2, j
'

Appendix C).
:

i

;

!

!

11 - !-

:

i
;

,
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4 Tritium

j Monthly samples from all locations were composited quarterly and
analyzed for tritium activity (Table C-II.3, Appendix C). Tritium

; activity ranged from 0.8 to 170 pCill. Similar activity levels were
; observed at alllocations.

Gamma Spectrometry
:

Samples from all locations were analyzed for gamma emitting^;

nuclides (Table C-II.4, Appendix C). All nuclides searched for were
less than the minimum detectable activity.>

,

3. Ejab
:

Fish samples comprised of catfish /bullhea,d (bottom feeder) and
redbreast /pumpkinseed (predator) were collected at two locations
(16C5 and 29C1) semiannually. Location 16C5 could be affected i

by Station discharges. The following analysis was perfomied:

Gamma Spectrometrv
;

The edible portion of fish samples from both locations was,

analyzed for gamma emitting nuclides (Table C-Ill.1, Appendix C).
With the exception of naturally occurring K-40, no fission or :
activation products were found. The K-40 activity ranged from |' '
2300 to 3700 pCi/kg (wet). Historical levels of Cs-137 are shown
in Figure C-3, Appendix C.

,

i
.

4. Sediment
,

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

16C4) could be affected by Station discharge._ The following
'

analysis was performed:

Gamma Spectrometry
,

1
'Sediment samples from all three locations were analyzed for

. gamma emitting nuclides (Table C-lV.1, Appendix C). Nuclides :
detected were cosmogenic Be-7; naturally occurring K-40, Ra-226 |

'
and Th-232 and the fission product Cs-137. The nuclides Th-232
and Ra-226 commonly occur in sediment from the daughter decay |4

of natural uranium. j,

Concentrations of the fission product Cs-137 were found in f

-12-
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sediment samples from both indicator locations. Location 16C2
had the highest average concentration of 210 pCi/kg (dry). The

'
activity detected was consistent with those observed in the i

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

B. Atmospheric Environment

. 1. Airborne
j
^

a. Air Particulates
,

Continuous air particulate samples were collected from five I
locations on a weekly basis. The five locations were ,

separated into three groups: Group I represents locations |

within the LGS site boundary (10S3,11S1, and 14S1),
Group || represents the location at an intermediate distance !

from the LGS site (13C1), and Group lli represents the-

control location at a remote distance from LGS (22G1). The
following analyses were performed *

!

Gross Beta
,

;.

! Weekly samples were analyzed for concentrations of beta i

emitters (Table C-V.1 and C-V.2, Appendix C). I

| Detectable gross beta activity was observed at all locations.
. Comparison of results among the three groups aid in,

determining the effects, if any, resulting from the operation
of LGS. The results from the On-Site locations (Group |} r,

'

ranged from 4 to 32 E-3 pCi/m' with a mean of 15 E-3
'

pCi/m'. The results from the intermediate Distance location'

(Group ll)' ranged from 4 to 31 E-3 pCi/m' with a mean of 16
-

E-3 pCi/m . The results from the Distant locations (Group

pCl/m'ged from 6 to 30 E-3 pCi/m' with a mean of 16 E-3Ill) ran-

. Comparison of the 1996 air particulate data with :
previous years data suggest no effects from the operation of
LGS (Figure C-5, Appendix C). In addition a comparison of
the weekly mean values for 1996 indicate no notable
differences among the three groups (Figure C-6, Appendix-

C).

Gamma Spectrometry
;

Weekly samples were composited quarterly and analyzed:

for gamma emitting nuclides (Table C-V.3, Appendix C). :,

Naturally occurring Be-7 due to cosmic ray activity was ;
,

-13- |
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l

detected in all samples. These values ranged from 44 to 91:

E-3 pCi/m*. All other nuclides searched for were less than
the minimum detectable activity.

:

b. Airborne lodine

Continuous air samples were collected from five (10S3, !
11S1,14S1,13C1, and 22G1) locations and analyzed
weekly for 1-131 (Table C-VI.1, Appendix C). All results i

were less than the minimum detectable activity and ranged |

from -17 to 18 E-3 pCi/m'. |

}
2. Terrestrial

i

a. Mik |

Samples were taken from five locations (10B1,18C1,1981,
21B1 and 22F1/9G1) biweekly April through November and

; monthly December through March. Samples from four j

additional locations (9G1/23F1,22C1,25C1 and 36E1)
were taken quarterly. The following analyses were
performed.

,

>

lodine-131

Milk samples from all locations were analyzed for
concentrations of I-131 (Table C-Vil.1, Appendix C). All
results were less than the minimum detectable activity and

i ranged from -0.22 to 0.11 pCill.

Gamma Spectrometry

Each milk sample from locations 1081,18C1,1981, 21 B1 )
and 22F1 were analyzed for concentrations of gamma l

emitting nuclides (Table C-Vil.2, Appendix C).

Potassium-40 activity was found in all samples. The values
ranged from 1300 to 1900 pCill. All other nuclides searched ,

for were less than the minimum detectable activity. !

:

_

<

C. Ambient Gamma Radiation

Ambient gamma radiation levels were measured utilizing Panasonic 801 i

(CaSO4) thermoluminescent dosimeters. Forty TLD locations were
established around the site. Results of TLD measurements are listed in

L -14- l
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I

/ I

Tables C-Vill.1 to C-Vill.4, Appendix C. '

All TLD measurements were below 10 mrad /std. month, wit a range of
4.1 to 9.3 mR/std. A comparisen of the Site Boundary and Intermediate

,

Distance data to the Control Location data, indicate that the ambient
gamma radiation levels from the Control Location 5H1 was consistently

- higher. The historical ambient gamma radiation data from Location 5H1 |
was plotted along with similar data from the Site, Intermediate Distance;

and Outer Ring Locations (Figure C-7, Appoadix C). The data indicate >

that Location 5H1 had a historical high bias, but tracked with the data
'

from all three groups.
e-

*
i

i

)

i

:

.

I

r

1

.

.
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I

!

-15- -

.



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

:i

V. References

1. Environmental Report Operating License Stage, Limerick Generating i
Station, Units 1 and 2, Volumes 1-5 Philadelphia Electric Company.

2. Branch Technical Position Paper, Regulatory Guide 4.8, Revision 1, ;

j November 1979. ;

3. Prooperational Radiological Environmental Monitoring Program Report, !

Limerick Generating Station Units 1 and 2,1 January 1982 through 21 .

December 1984, Telodyne isotopes and Radiation Management !
'

: Corporation.

'
; 4. Radiological Environmental Operating Report No. 2, Limerick Generating

Station Units 1 and 2,1 January through 31 December 1985, Philadelphia i

Electric Company, analyses by Teledyne isotopes. j
i

5. Radiological Environmental Operating Report No. 3, Limerick Generating 4
.

| Station Units 1 and 2,1 January through 31 December 1986, Philadelphia :

Electric Company, analyses by Teledyne isotopes.'

,

;

6. Radiological Environmental Operating Report No. 4, Limerick Generating I*

Station Units 1 and 2,1 January through 31 December 1987, Philadelphia
iElectric Company, analyses by Telodyne isotopes.'

7. Radiological Environmental Operating Report No. 5, Limerick Generating ,

Station Units 1 and 2,1 January through 31 December 1988, Philadelphia:
!Electric Company, analyses by Teledyne Isotopes.!

8. Radiological Environmental Operating Report No. 6. Limerick Generating
Station Units 1 and 2,1 January through 31 December 1989, Philadelphia |
Electric Company, analyses by Teledyne isotopes. :

.

9. Radiological Environmental Operating Report No. 7, Limerick Generating
,

Station Units 1 and 2,1 January through 31 December 1990, Philadelphia
Electric Company, analyses by Teledyne Isotopes.

10. Radiological Environmental Operating Report No. 8, Limerick Gerwrating
Station Units 1 and 2,1 January through 31 December 1991, Philadelphia'

Electric Company, analyses by Teledyne Isotopes.

11. Radiological Environmental Operating Report No. 9, Limerick Generat.ing
Station Units 1 and 2,1 January through 31 December 1992, Philadelphia
Electric Company, analyses by Teledyne isotopes.

,

-17- 1

4

.- - - . , . . , - . . - - - . -



12. Radiological Environmental Operating Report No.10, Limerick
Generating Station Units 1 and 2,1 January through 31 December 1993,
PECO Energy Company, analyses by Teledyne isotopes.

13. Radiological Environmental Operating Report No.11, Limerick
Generating Station Units 1 and 2,1 January through 31 December 1994,
PECO Energy Company.

14. Radiological Environmental Operating Report No.12, Limerick
Generating Station Units 1 and 2,1 January through 31 December 1995,
PECO Nuclear.

i

,

-18-

1-----__ --- _ -----_-- _-_- _ -_-_---- -----_- _ --- _ ---_--- _ - _ _ -----_- _ -_



APPENDIX A

RADIOLOGICAL ENVIRONMENTAL MONITORING I
'

REPORT SUMMARY
.

|

|
|

|

|
'

.
. - - _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - -



- - - _ . _ _ _

APPEEE3IX A
RADIOLOGIchL ENFIROIGGIFTAL 3dDUIITORIWS PNM AWUkL mm*T

lamas OF FACILITY: LIBERIM GENERATIWG sTATICII DOCKET NUISER* 50-352 6 50-352
IJ3CTION OF FACILITY: NottT**m*Y COUPTY, PA REPORTIUtB PERIOD: 1996

Im ICATOR Cott!90L TNIcts WITE WISEEst .JeeUhL ISAls
IAX:|kT100Es IDCATICEBs

38 D1128 (NL ' TYPE OF. WUbSER OF RE N BSAN DNA8t ISAN STATICII 9 NGISER OF
PATSET SAMF12D AnkLYSEs ANALYSTS IAstER LIMIT (F) (F) (F) MABS NOISOUFIIER

(UlBIT OF PERPCseeD PERF0EOSD OF DETECTIOtt RABIGE RAIBGE RAIBM DISTANCE ABC DIRSCTICIE REPOOLN
MEASUItEBSIrra (LID) mu N

SUptPsCE WATER TRITIUM 10 2000 42 3s 51 24s1 (COEFTROL) 0

(PCI/ LITER) (4/4) (6/5) (4/4) LOS IWTARE
(-7/81) (5.6/s1) (6.6/91) 0.20 MII2s sut OF SITE

GAtem 31
35-7 N/A 3.9 0.8 3.s 1331 (IMDIN'OR) 0

(12/12) (1s/19) (12/12) VINCEBr? DAW
(-5/15) (-8.2/3.5) (-5/15) 1.75 MILBs SE OtF SITE

K-40 N/A 7.4 5.6 9.5 10F2 (COstTROL) 0

(12/12) (1s/19) (7/7) PEstKIObstt PtBIPIIIG STATIcts
(-13/40) (-15/3s) (-12/3s) 7.30 MILBs E OF SITE

18t-54 15 -0.1 0.1 0.3 10F2 (CatETEtoL) 0

(12/12) (1s/19) (7/7) PEftKIOtSIE Pt2dPIIBS STAT 1005
(-1.3/0.e) (-0.s/1.s) (-0.e/1.s) 7.30 MILBs E OF SITE |

i

Co-se 15 -0.4 -0.4 -0.1 24s1 (CoerritoL) 0
(12/12) (19/19) (12/12) Ims IwTAKE

| (-1.3/0.53 (-2.2/0.4) (-0.s/0.4) 0.20 w1LEs set OF SITE

co-80 15 0.2 0.1 0.2 1351 (IM ICATOR) 0
(12/12) (1s/1s) (12/12) VIwCEmT Dhu
(-1/1.a) (-1.7/1.s) (-1/1.8) 1.75 MILBs at OF SITE

FE-59 30 0.4 1.1 1.4 24s1 (CottTRoL) 0
(12/12) (19/19) (12/12) Les Zw?ARE
(-1.s/s.7) (-0.5/3.1) (-0.4/3.1) 0.20 MII2s sur OF SITE

Est-65 30 -2.3 -1.1 -1.1 2451 (CottT5toL) 0
(12/12) (1s/is) (12/12) Las IWTARE
(-s/0.1) (-4/3.3) (-4/3.3) 0.20 uzzas set or SITE

| ER-95 30 0.1 0.3 0.7 10F2 (C0eststoL) 0
(12/12) (1s/1s) (7/7) PEstK10tSit PUNPIIIS sTATIOtt
(-1.7/1.43 (-2.0/1.7) (-0.1/1.7) 7.30 MILBs E oF SITE

f
WB-s5 15 -0.1 0.4 0.6 10F2 (CottT3t0L) 0

(12/12) (1s/is) (7/7) PEstKIceSu PuuPIsse STAT 10es
(-1.e/1.4) (-0.7/2.3) (0.1/1.1) 7.30 MILES E OF SITE

Cs-134 15 -4 -3 -2.s 10F2 (C0etTstoL) 0
)(12/12) (19/1s) (7/7) PEstK100 sit PUBSING STAT 100t

(-11/-1.1) (-s/0.7) (-e/0.3) 7.30 wrLBs E oF SITE

F5 TACTION OF DETECTABLE HEAsUBtEMENTS AT SPECIFIED LOCATrotts Is 11EDICATED IN PAREttTERS3s (F) .

A-1
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APPEICIX A
i
' RADIoI4GIchL mWFINAL N00tITORIWS PhoeRAM ANWUhL SUImamstY

MAls or FACILITY: LIISRICK GEItERATING sTATICII DOCKET NUISER: 50-352 & So-353

IACTICII or FACILITY: MOWT90MERY COUNTY, PA REPORTING PERICO: 1995

! IISIC3LTOR COIITItoL trmICII WITE WISEBsT ABWHeL teAN
LoCILTICDs IDChTICWS

teDItat oR TYPE or WUISER of RagDIRE ISAst teAll ISAlt sTATIcet e 3RameR or -

PATWWLT sAIEFIE3 AllALYsss AllALYsts IAltER LIIIIT (F) (F) (F) IIAls . Mole 0UTIIIB

(tRBIT or PERF05 bed PEftFOgeeD or DETBCTICII RABIGE RABISE N DISTRIIcB Als DIESCTIoIB BSPORTE
-N

tensuum eurs (1.1a)

cs-137 se 0.0 0.0 0.0 13s1 (IMDIchTOR) o

(12/12) (19/19) (12/12) VIncBuT DAlt
(-2.5/2.2) (-o.s/1.2) (-2.5/2.2) 1.75 MIIJss sa or sits

34-140 so -0.5 ~ -0.4 0.5 tor 2 (CCItTun0L) 0

(12/12) (19/19) (7/7) PEsst20sels pulsprus sTATIcer

(-5/3.2) (-3.2/3.5) (-2.1/3.5) 7.30 ktILas a or sits

IA-140 15 0.1 c.s o.s toF2 (cottTnGL) o

(12/12) (19/19) (7/7) PEsotIcemIt ytserrue sTATIolt t

(-1.1/1.4) (-1.4/2.9) (-o.5/1.5) 7.30 w1Las a or sIra
!

mA-22s w/A 12 -1.4 12 13e1 (11mImTOst) o

(12/12) (19/19) (12/12) VIWCEIt? DAN

(-24/54) (-3s/21) (-24/54) 1.75 MILRs SE OF SITE

TE-232 N/A -1.3 1.5 1.9 loF2 (COEtTitoL) o

(12/12) (19/19) (7/7) PEIIICICISIt PtadPIWS sTATICII
#G/2.4) . (-2.7/5.3) (-0.s/S.3) 7.30 MItas a or SITE

DRI14tIDG 1 TATER Gutoss EETA 49 4 3.9 2.9 3.4 1SF4 (IMICkTost) o j

(FCI/LITEft) soLteLE (3s/36) (12/12) (12/12) PEZIA. SUB. MrTER CD.
'

(-1.0/5.e) (-1.9/S.31 (2/5.e) s.82 MILas su or sits

autoss META es 4 -o.1 -0.3 c.0 1sc2 (IimICnTost) o

InsoLumLa (3s/38) (12/12) (12/12) cITIssus 30am nArmst Co.
(-2.5/1) (-2.s/o.s) (-2.5/o.9) 2.ss MILas saa or sits

TELITItSt is 2000 52 39 90 15F7 (IISICATost) o

(12/12) (4/4) (4/4) puCEIIIXVILLS INLTER WOItKs

(0.5/170) (16/50) (50/170) s.33 MILRs saa or SITS
opesen
as-7 4e w/A o.1 -1.7 1.2 1sC2 (tieICATost) o

(3s/36) (12/12) (12/12) cITIsans n0Im akTsR co.
(-s/15) (-9/s.4) (-4/15) 2.ss MILas set or SITE

K-40 N/A -2.0 3.s 3.s 2eF3 (collTitoL) o

(3s/3s) (12/12) (12/12) poTTsTOInt ukTEst AursostITY

(-55/23) (-12/32) (-12/32) 5.e4 MILas wult or SITE

3e8-54 15 -0.2 -0.1 0.0 ISF4 (IMICkTost) o

(36/36) (12/12) (12/12) PsIIA. sun. ukTER Co.

(-1.4/o.5) (-1.s/3.2) (-o.s/o.5) s.s2 wz!Jes sa or sits

FutAcTI0er oF DsTsCTAmLa MEnsuRealltTs AT sFECIFIsD LOCATIotts Is INDIchTED IN PAstIIItTHEsEs (F) . k

f
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APPEmiX A
RADICIAGICAL ENVIRONMENTAL NONITOR118G P5tOGUtAN ANNUAL st244ARY

WABS OF FACILITY: 1.IMRIC3C GENEItATING STATION DOCKET NUbSBER 50-352 8 53-353

LDCTION OF FACILITY: MONTOOMERY COUNTY, PA REPCEtTING PERICD: 19;s |

IICICATOR CouTROL LOCATIcti WITE NIGE1sT ANNukL ISA38 i

LOCATIONS Is0 CATIONS

DSDIIDE OR TYPE OF NUDSER CF REQUIRED MEAN DSAN ISAN ~ STATION 9 WUbSER OF

PATWRAY sAMFLED ANALYSES ANALYSTS LOWER LIMIT (F) (F) (F) NAte NogetcUTINE

(UNIT OF PsstFostMED PEstFVptSD oF DETSCTIOtt RANGE eta 30GB 5tA38SE DISTANCE AND DI3tBCTIC48 REPORTED
= =====Ts

MEasuasMENTs (Lm)

Co-se is -0.3 -0.2 -0.2 15F4 (INDICATOR) o

(3s/ss) (12/12) (12/12) PRIIA. sun, MATER Co.

(-1.e/2) (-1.4/o.7) (-1.0/2) s.s2 MILas sa oF SITE

Co-so 15 0.0 0.1 0.1 15r7 (ImICAToR) o

(36/36) (12/12) (12/12) 750ENIXVILLE MATER WomKs
(-1.1/1.s) (-o.s/1) (-o.s/1.s) s.33 w2Las ssa or sits

FE-59 30 0.e 1.0 1.1 15Fs (Im ICATOR) o

(3s/3s) (12/12) (12/12) PmIIA. sun. ukTER Co.
(-1.5/5.3) (-1.3/5.e) (-o.4/3.3) s.s2 MILas at or SITE

EM-s5 30 -2.5 -3 -2.1 15F7 (IICICATost) 0

(36/35) (12/12) (12/12) PeoENIXVILLs uATER W0 stas
(-e/2.3) (-10/o.1) (-s/o.e) s.33 MILas ssa or SITE

E3t-95 30 0.1 0.0 0.2 15F7 (INDICATOR) o

(3s/3s) (12/12) (12/12) PSOENIXVILLE WATER W0stKs

(-2.3/3.1) (-1.9/1.e) (-2.3/3.1) s.33 MILas saa oF sits

NB-95 15 0.2 0.0 0.3 15F4 (I1WICATOR) 0

(as/36) (12/12) (12/12) PWIIA. sup. WATER CO.

(-2/1.9) (-1.7/1.1) (-1.s/o.7) s.s1 MIIas sa oF sits

Cs-134 15 -3 -2.s -1.s isC2 (INDICATOR) o

(3s/3s) (12/12) (12/12) CITIZENS BONE WATER CO.
(-12/1.1) (-11/-o.3) (-e/1.1) 2.ss w112s sat oF sits

Cs-137 le o.o 0.1 0.1 2eF3 (CONT 3toL) o

(3s/3s) (12/12) (12/12) POTTsTomt WATER AUTWORITY

(-2.3/1.0) (-o.9/1.s) (-o.9/1.5) 5.e4 MILas WNw oF sits

mA-140 so 0.0 0.3 0.5 15P4 (ImICATOR) o

(3s/36) (12/12) (12/12) PsIIA. sua. WATER Co.
(-s/s.9) (-3/4.7) (-s/s.2) s.s2 MIus sa oF SITE t

IA-140 15 0.0 -0.1 0.5 isC2 (IteICATest) o

(3s/36) (12/12) (12/12) CITIZENS 50ME WATER Co.
(-1.e/2.2) (-2.3/1.7) (-1.2/2.2) 2.ss MILas ssa oF SITE

RA-22s N/A 2.3 0.3 s.5 15F4 (INDICATOR) o

(3s/36) (12/12) (12/12) PRIIA. suB. WATER CO.
(-24/s2) (-44/27) (-11/3e) s.s2 MILas sa or sIra

ritAcTrow oF DartCTABLa MEASUREMENTS AT sFECIFIED LoCATIotts Is INDICATED IN PARENTERsEs (F) .

A-3
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APPERWIX A
RADIOLOSICAL EurFIROISSNTAL 900BITORIWS PROGRhBt M M SubsshitY

Mhts OF PACILITY: LIISRIM emma?!NS STATION DOGCET WUteER. S0-352 s 50-353

IDCTION OF PACILITY: N COUNTY, PA REPORTIWS PERIOD: 1996
IlmIckTOR COWTROL IDChTION WITE WISERST ABERAL !SAll
IDCETIOps LockTIONS

3m1128 OR TYPE OF Wim 0F REQUIEtB teAal BSAN BSAII STATItat 9 - 0F

PATWh! 6 AIIALYSES AsthLYSES LOWEST LIMIT (F) (F) (F) IWhtS ""*TIIE

(UNIT OF PEstPUERED PERPORemD OF DETECTICII RAIBGE RABIGE RANGE DISTANCE AEW DIRECTIott ItEPOItTW
mNS (LID) teAstat5tamM

i

75-232 N/A 0.9 -1.7 1.5 15F7 (INDIC& Tost) d

(36/36) (12/12) (12/12) FW0EstINVIL12 WhTEst Wogets

(-7/7) (-5/1.5) (-4/7) 6.33 ttILES SSE OF UTE

BOTTON FREDER (FISE) M 4

(PCI/EtIB WET) 35-7 N/A -22 -39 -22 16C5 (IlmIckTolt) 0

(2/2) (2/2) (2/2) VINCENT POOL
(-27/-16) (-50/-27) (-27/-15) DOIntSTitEAM OF DISCEARGE

K-40 N/A 3550 3300 3550 16CS (IlmIC2 Tost) 0

(2/2) (2/2) (2/2) VINCENT POOL
(3500/3600) (2900/3700) (3500/3600) DoultSTEtBAM OF DISCEARSE

385-5 4 130 -1.0 -2.0 -1.0 18C5 (IEICATost) 0

(2/2) (2/2) (2/2) VINCBIET POOL t

(-2.3/0.2) (-4/0.4) (-2.3/0.2) DOWIISTgtEAbt OF DImm

CO-58 130 0.7 -1.9 0.7 16C5 (IEICATost) 0

(2/2) (2/2) (2/2) VINCENT POOL {

(0.2/1.2) (-6/1.8) (0.2/1.2) DOWNST5tBAbt OF DISCEARSE

CO-60 130 1.5 -1.1 1.6 16CS (INDICkTost) 0 (
(2/2) (2/2) (2/2) VINCEllT POOL -

(1.3/2) (-1.8/-0.4 (1.3/2) DOWIBSTutEAM OF DImm
t

t

FE-59 260 -6 3.1 3.1 29C1 (CaeffEtoL) 0
l

(2/2) (2/2) (2/2) POTTSTc4flt VICINITY
(-10/-2) (2.3/4) (2.3/4) UPST5tBAtt OF DISNw

I
EN-65 260 -1.5 1.5 1.5 29C1 (CONTit0L) 0*

(2/2) (2/2) (2/2) POTTSTOWII VICINITY
(-12/S.4) (-5/9.1) (-6/9.1) UPST5tEhM OF DISNm

25t-95 N/A 1.2 0.3 1.2 1SCS (IlmIckTOIt) 0

(2/2) (2/2) (2/2) VIIBCEIIT POOL
(0.5/1.0) (-7/7.1) (0.5/1.5) DOWIIST3 TEAM OF DISNm

185-95 N/A 1.5 1.2 1.6 16C5 (IMDICATost) O t

(2/2) (2/2) (2/2) VINCEleT POOL
'

(-0.5/3.7) (0.6/1.0) (-0.5/3.7) DOWNSTItBAM OF DIScanitSE j

FBtACTIOtt OF DETECTABLE MEASUBLEDENTS AT SPECIFIED IDCATICIts IS IlmICATED IN PAltE3175BSES (F) .

A-4
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APPE3CIX A
RAF)IOLOGICAL ENVIRotetRNTAL McWITORING Pwmm ANNUkL StASEQT

WADS OF FACIL*.TY: LINERICIr GENERATING STATION DOGET Nt2SER. 50-352 & 50-353
IACT10W OF FACILITY: * ostTGCaSRT COUNTY, PA REPOItTING PERIOD: 1C03.m

INDICATost CONTROL LockTION WITE BIGERST ANNukt ISAll
IACATIONS LOCATICIts

BSDItAt OR TYPE OF NtASER OF REQUIRED DSAN DEAN BSAat STATICII f Nim OF
PATWEAT EAMPLED ANALYSES ANALYSES LOWER LIMIT (F) (F) (F) NAte NOIWlatFIINE
(01t1T OF FEstFONMED PERFCItMED OF DETECT!Ott RAIOGE RAIIGE RAIBGE DISTABICE ABC DIRECT 10gt REpostTED
ISASUItEBSNTS (LID) mnemsyg

CS-134 130 1.5 -4 1.5 16C5 (INDICATost) 0
(2/2) (2/2) (2/2) VINCEstT POOL
(-1.6/4.5) (-6/-2.1) (-1.6/4.5) DODestTEtEAtt OF DISCHAltGE

CS-137 150 3.2 -2.8 3.2 1r (11mICATOR) 0
(2/2) (2/2) (2/2) Y. k 10L<

(1. 7/ 4.7) (-4/-1.7) (1.7/4.7) Du '*mi'd OF DI n a m_

SA-140 N/A -12 14 14 29C1 (CONTit0L) 0
(2/2) (2/2) (2/2) POTTSTOWN VICINITY
(-18/-7) (-1.0/29) (-1.0/29) UPS71tEAbt OF DISNm

IA-140 N/A -0.1 4.3 4.3 29C1 (CONTItOL) 0
(2/2) (2/2) (2/2) POTTSTOWN VICINITY
(-4/3.5) (1.7/7) (1.7/7) UPSTgtEAbt OF DISNm

RA-226 N/A -10 4.5 4.5 29C1 (CoteTItoL) 0
(2/2) (2/2) (2/2) POTTSTOWit VICINITY
(-32/12) (-38/47) (-38/47) UFSTREAM OF DIS N aam

T5-232 N/A -0.5 -8 -0.5 16C5 (IEICATOR) 0
(2/2) (2/2) (2/2) VINCENT POOL
(-14/13) (-22/6.2) (-14/13) DOWNSTutEAbt OF DISCHAltGE

F5tEDATost (FISE GAleth 4
(PCI/KG WET) BR-7 N/A -9 -13 -9 16CS (11eICATost) 0

(2/2) (2/2) (2/2) VINCENT POOL
(-14/-3) (-17/-8) (-14/-3) DONIEST3 TEAM OF DISCHAltGE

K-40 N/A 3250 2000 3250 16C5 (INDICATOR) 0
(2/2) (2/2) (2/2) VINCBIRT POOL
(3100/3400) (2300/3300) (3100/3400) Doutte3T5 TEAM OF DISCRAstGE

tet-5 4 130 -0.7 3.8 3.8 29C1 (CONTstoL) 0
(2/2) (2/2) (2/2) POTTSTOWN VICINITY
(-1.6/0.2) (-3/11) (-3/11) UPSTItEAM OF DISCEhltGE

Co-SS 130 2.5 -4 2.5 16C5 (IIIDIckTOR) 0
(2/2) (2/2) (2/2) VINCENT POOL
(2.2/2.9) (-5/-4) (2.2/2.9) DOWatST3 TEAM OF DISCHAEtGE

Co-60 130 1.5 2.6 2.6 29C1 (CONT 3toL) 0
(2/2) (2/2) (2/2) POTTSTOIEN VICINITY
(-0.8/3.9) (1.3/4) (1.3/4) UPSTItEAM OF DISCHAstGE

FItACTIctt OF DETECTABLE MEASUEtEMENTS AT SPECIFIED IDCATIctBS IS IIEDICATED IN PARENTBESES (F).

A-5
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APPEICIX A
RADICLOGICAL ENVIRotedENTAL MONITORING Pet 0StAM ANNUAL Sim87

MAME OF FACILITY: LIBERIC3C GENERATING STATION DOCIET Nt2SER: 50-352 6 50-353
LOCTION OF FACILITY: MONTGotSRT COUNTY, PA REPORTING PERIOD: 1998

IEWICATOR CONTROL IZGTIOut WITE BIGERST AleRad. ISAtt
IDCATIONS IACATIONS

tmItaf OR TYPE OF 1RBSER OF REQUIRED ISAat DSAll nSAN STATICII $ IRASER OF '|
PATSEAT SAMPLSD AllALYSES AllALYSES IANER LIMIT (F) (F) (F) ItAbS NOISOUTINE
(latIT OF PEstPOIWSD PRItPORDSD OF DETECTICII RA3005 RAleGE ItABIGE DISTAIBCE AIS DIRECTICII REPORTED ;
==MS (LID) mm N |

FE-59 260 -5 -1.5 -1.5 29C1 (CONTit0L) 0
(2/2) (2/2) (2/2) POTTSToubt VICINITY
(-7/-4) (-10/6.4) (-10/5.4) UPSTitEAM OF DISC 3EARGE

E38-55 260 -10 -40 -10 15CS (IEWIC3LTOIt) 0
(2/2) (2/2) (2/2) VINCENT POOL
(-15/-4) (-59/-21) (-16/-4) DOISSTREAbt OF DISNAM

ER-95 N/A 2.5 7.2 7.2 29C1 (CostTIt0L) 0
(2/2) (2/2) (2/2) 70TTSTOWit VICINITY
(2.1/2.9) (0.3/14) (0.3/14) UPST5 TEAM OF D!amam

35-95 N/A -2.8 5.4 5.4 29C1 (CONTgt0L) 0
(2/2) (2/2) (2/2) POTTSTOWIt VICINITY
(-5/-1.1) (5.3/5.5) (5.3/5.5) UPSTut3AM OF DISNm

CS-134 130 -1.9 1.7 1.7 29C1 (000tTgt0L) 0
(2/2) (2/2) (2/2) POTTSToubt VICINITY
(-3/-0.4) (0.4/3.1) (0.3/3.1) UPST5 TEAM OF DISNhm

f CS-137 150 4.1 -0.2 4.1 ISC5 (IIEDICATOst) 0
(2/2) (2/2) (2/2) VIIICENT POOL
(-0.9/9.1) (-1.3/1) (-0.9/9.1) DOOn88T5tBAM OF DISNW4

BA-140 N/A -11 19 19 29C1 (CottTit0L) 0
(2/2) (2/2) (2/2) POTTSTUInt VICINITY
(-28/5.8) (S/30) (S/30) UPST3 TEAM OF DISNhm

IA-140 N/A -2 -5 -2 15C5 (INDICATOR) 0
(2/2) (2/2) (2/2) VIIOCENT POOL
(-2.4/-1.6) (-8/-1.2) (-2.4/-1.8) DOIntSTRBAM OF DISCEAE42

RA-226 N/A 0 10 10 29CI (CostTEt0L) 0
(2/2) (2/2) (2/2) POTTSNNett VICIntITY
(-15/16) (-28/48) (-25/48) UPST5 tram OF DISCHAltGE

75-232 N/A 11 2.5 11 16C5 (11mICATost) 0
(2/2) (2/2) (2/2) VIROCEleT 900L
(10/12) (1.3/3.7) (10/12) DostitSTREAM OF DISCBAltGE

EILT GAbedA 8
(PCI/RG DRT BE-7 N/A 938 1 1350 1832 (INDICATOR) 0

(4/4) (2/2) (2/2) LINFIEID BRIDGE
(390/1500) (-50/52) (1200/1500) 1.35 MILES SSE OF SITE

FRACTION OF DETECTABLE HEASU5tEMENTS AT SPECIFIED LOCATIOtts IS IEWICATED IN PARENTERSES (F).

A-6
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APPEE IX A
RADICIAGICAL ENVIROtheNTAL MOttITORING PgtoetAg unrtat 3:3 emmy

BEAME OF FACILITY: LIteRIC3C GENEstAiING STATION Doca? NtmesR- 50-352 5 50-353
14CTION OF FACILITY: MONTGoesRT COUNTT, PA REPORTING PERIOD: IC9s

IIMICATOR CONTROL LOCATICIt WITE BIGNBsT AISERL t& Ut
IACATICIts IACATIONS

tmIt2( OR TYPE CF WUbSER OF RBQtTIEtED MeAN MRAlt teAlt sTATIOtt i WUbSER Or
PATINEAT SAMPLED AttALYSES ANALTsts LOIER LIMIT (F) (F) (F) Mate Notet00 TINE
(tNIIT oF PERFonseD PEstFOIINED OF DETECTICet RAleGE RARIGE RARIGE DIsTABICE Abe D19tECTION REPORTED
= = = m e=Ts (LID) = =====Ts

K-40 N/A 15750 13000 1s500 1sE2 (IISICATWL) 0
(4/4) (2/2) (2/2) LINFIRID W D M
(14000/1e000) (13000/13000) (15000/toooo) 1.35 MILES asE oF SITE

tet-54 N/A 23 7 23 1 ace (InmIOLTOR) o
(4/4) (2/2) (2/2) VICENT DAM
(1s/2e) (4/10) (21/25) 2.te WILES asE OF SITE

CO-Se N/A -12 -15 -5 1sC4 (INDICkTOR) o
(4/4) (2/2) (2/2) VICEllT DAM
(-23/-5) (-15/-15) (-s/-5) 2.te MILES asE oF SITE

CO-so N/A 17 1.1 21 1sE2 (IleICATOR) o
(4/4) (2/2) (2/2) LINFIEID BRIDGE
(9.4/26) (-s/s.1) (15/2s) 1.35 MILES ssE oF SITE

FE-59 N/A -15 -13 -13 33A2 (CostTstoL) o
(4/4) (2/2) (2/2) UPeT3 TEAM OF DIsCEnstGE
(-1s/-13) (-te/-e.41 (-te/-s) 0.e4 WILES sesN oF SITE

Elt-s 5 N/A 19 -s 41 1s32 (IteICATOst) o
(4/4) (2/2) (2/2) LINFIEID EStIDGE
(-10/47) (-10/-2.1) (35/47) 1.35 MILRs ssE OF SITE

ER-95 N/A 17 19 20 1sC4 (IleICATOgt) o
(4/4) (2/2) (2/2) VICENT DAM
(15/21) (11/2s) (1e/21) 2.te MILES ssE or SITE

NE-95 N/A 32 26 33 1sC4 (13mICATost) 0
(4/4) (2/2) (2/2) VICENT DAM
(24/36) (21/30) (31/35) 2.le MILES ssE OF SITE

CS-134 150 1.3 9.2 9.2 33A2 (CONTItoL) o
(4/4) (2/2) (2/2) UPsT3tEAN or DIsNm
(-7/9.2) (e.e/9.5) te.e/9.5) 0.e4 MILES WisN or SITE

Cs-137 180 20e a 210 1sC4 (IMDICATOst) o
(4/4) (2/2) (2/2) VICEttT DAM
(190/230) (-11/27) (200/220) 2.tr MIIe ssE oF SITE

BA-140 N/A 4 -19 25 1sC4 (INDICATOR) o
(4/4) (2/2) (2/2) VICENT M
(-23/25) (-31/-s.9) (25/25) 2.te wtLEs asE or SITE

F5tACTIOtt OF DETECTABLE MEAsUptEMENTs AT SPECIFIED LOCATIORIs Is IleICATED IN PAltRNTHEsEs (F) .

A-7
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APPEIm!X A
RADICIDGICAL ENTItotheMTAL MONITORIWS PhostAtt ANNt&L St2SShRY

Mate OF FACILITY: LIteRIC3C GENERATING STATICII DOCIET 3RBSER: 50-352 4 50-353 i

LOCTIces OF FACILITY: MONT90beRY CDUttTY, PA REPOItTING PERIOD: 1994
IlmICATOR CONT 3t0L LOC 3LTIOut WITE RIMBST AIINEAL DSAlt
14ChTIONS m?Iotes

teDItat OR TYPE OF Ist2SER OF EtEQUIRED teAat leAal teAll STATICEI 9 IIuteER OF
PATW ET SAaEFLED AutALYSES AlthLYSES LaetER LIMIT (F) (F) (F) Mham - 8 TIME
(tSt!T OF PEltPCSSED PEstF0BSW3 0F DETECTICII BAWM StARISE RAIDM DISTANCE Alm DIItBCTIost EtEPORTE

ISAEREtEBENTS (LLD) "N

IA-140 N/A 3.4 -9 11 ISC4 (IlmIchTOR) 0
(4/4) (2/2) (2/2) VICENT Datt
(-21/13) (-16/-1.2) (8.6/13) 2.18 MIIAS SSE OF SITE -

RA-226 N/A 2825 2600 3000 1632 (IlmIckTOR) O
'4/4) (2/2) (2/2) LIWFIBID WLIDSB
(2500/3400) (2800/2600) (2600/3400) 1.35 MIIAS SSE OF SITE

TE-232 N/A 1425 1250 1550 1852 (IlmICATOR) 0
(4/4) (2/2) (2/2) LIMFIEID BRIDGE
(1200/1800) (1200/1300) (1300/1800) 1.35 MIIAS SSE OF SITE

AIR PAstTICUIATE GutOSS BETA 260 10 15 18 16 13C1 (IlmIckToet) O t

(3-3 PCI/CU. BeTER) (209/200) (52/52) (52/52) KINS ROAD i

(4.1/32) (5.8/30) (4.3/31) 2.84 MILES SE OF SITE

Ghtsek 20
BR-7 N/A 57 76 76 2291 (CONTBt0L) 0

(16/16) (4/4) (4/4) Mh3IOR SCSSTAT1005
(44/95) (89/91) (69/91) 17.73 MILES Sgt OF SITE

R-40 N/A 3.8 0.8 7.9 1181 (IlmICATOR) 0
(16/18) (4/4) (4/4) IAS INPmTICII CENTER
(-7/18) (-5/3.2) (-5/18) 0.30 MILES ESE OF SITE

388-5 4 W/A 0.1 0.0 0.4 1181 (IleIckTOR) 0
(14/18) (4/4) (4/4) IAS I N TICII CEutTER
(-0.6/1.1) (-0.5/0.4 (-0.3/1.1) 0.38 MILES ESE OF SITE .

CD-SS N/A -0.2 -0.3 0.1 1083 (IlmIckTOR) O t

(18/15) (4/4) (4/4) Rest StonD
;

(-1.0/0.4) (-1.1/0.8) (-0.1/0.2) 0.50 atILES E OF SITE E

t
'CD-80 N/A 0.0 0.4 0.6 22e1 (CottTROL) 0

(18/16) (4/4) (4/4) askIsont SUBSTATIcel
;;(-0.3/0.7) (0.3/1.0) (0.3/1.0) 17.73 MILES Set / SITE

1

FB-59 W/A 0.0 0.5 0.7 1451 (IleIckTost) 0
(15/15) (4/4) (4/4) ImaesTIEst Et0AD
(-1.9/3) (0.0/1.1 (-0.5/3) 0.s3 MILES SSE OF SITE

238- 6 5 N/A -1.7 -0.2 -0.2 2201 (CostTitoL) 0
(1s/1s) (4/4) (4/4) tents 0R SunSTATIcel
(-7/1.3) (-2.1/1.1) (-2.1/1.1) 17.73 MILES sit OF SITE

F5tACTIOut OF DETECTABLE teASUNEDGENTS AT SPECIFIED IACkTIONS IS IlmICATED IN PAEtEttTemmaa (y) .

A-S
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APPERS3IX A,

RADICIAGICAL ENVIROISSNTAL MONITORING ymmmm ANNUhL SEASabET

MAME OF FACILITY: LIMERIC3C GENERATING STATION DOCKET WESSER 50-352 6 50-353 .l
14CTION OF FACILITY: MONTGOpetRY COUNTT, PA StEPORTING PERIOD: 1996 I

INDICATOR GetTROL LOCATIott NITE RIGERST ANNWL ISAll
t m-avrostS IoCATIONS

DEE IUM OR TTPE OF WUbSER OF REQUIRED ISAN SSAN MSAat STATIOtt 9 Nt2SER OF
FATEMAY SANFLED AllALYSES uh?TSES IDNER LIMIT (F) (F) (F) IIABS U" "' TIME

(1251T OF PERynamn paltFORBSD OF DETECTIOtt RANGE RAION RAIBGE DISTAIBCE AEG DIItECTICII REPORTE
**" M S (LID) wh=N

ER-95 N/A 0.0 -0.5 0.2 1451 (IEICATOR) 0

(16/16) (4/4) (4/4) IANGFINIt ROAD
(-1.3/1.3) (-1.1/-0.0) (-0.8/1.2) 0.63 MILES SSE OF SITE

WB-95 N/A 0.1 0.2 0.4 13C1 (IE ICkTOR) 0
(16/16) (4/4) (4/4) KING ROAD
(-0. 9 /0. 9) (-0.4/0.7) (-0.5/0.9) 2.84 MItas SE OF SITE

CS-134 50 -0.2 -0.4 0.3 1481 (IM IchTOR) 0
(16/16) (4/4) (4/4) LoseGFIEIt ROAD
(-2.9/0.5) (-1.5/0.0) (-0.2/0.5) 0.63 WILES SSE OF SITE

CS-137 60 -0.1 0.0 0.3 1151 (INDICATOR) 0
(16/16) (4/4) (4/4) LOS INFrmshTIOtt CENTER
(-0.9/1.1) (-0.4/0.9) (-0.3/1.1) 0.38 MILES ESE OF SITE

RA-140 N/A 0.3 0.9 3.4 1131 (IMDICATOR) 0
(16/16) (4/4) (4/4) IAS INFORMkTIOtt CENTER
(-5/S.1) (-0.7/2.5) (1/S .1) 0.38 MILES ESE OF SITE

IA-140 N/A 3.6 0.0 1.3 1151. (INDICATOR) 0
(16/16) (4/4) (4/4) IAS IMPostekT1088 CEttTER
(-1.3/3) (-0.9/0.9) (0.4/3) 0.38 MILES ESE OF SITE

RA-226 N/A 0.9 -5 2.6 1481 (IMDICATOR) 0

(16/16) (4/4) (4/4) 1400GFIEtt ROAD
(-9/12) (-10/- 0. 4 ) (-4/6.3) 0.63 MILES SSE OF SITE

TM-232 N/A -0.5 0.4 0.4 2201 (CottTit0L) 0
(16/16) (4/4) (4/4) Wh3OOR SUBSTATIott
(-4/3.2) (-1.1/1.7) (-1.1/1.7) 17.73 MILES Set OF SITE

A12 IODINE I-131 260 70 0.4 0.2 1.4 13C1 (INDICATOR) 0
(T,-3 FCI/CtJ. METER) (200/209) (52/52) (52/52) KIIOG ROAD

(-17/18) (-11/18) (-9/17) 2.94 MILES SE OF SITE

GOh? MIIJE I-131 to 1 0.0 0.0 1031 (INDICATOR) 0

(PCI/ LITER) (10/10) (10/10) REGI0 TEAL FAIIM
(-0.2/0.1) (-0.2/0.1) 1.09 MILES E OF SITE

G4be4A 10
RE-7 N/A -1.9 -1.1 107.1 (IMDICATOR) 0

(10/10) (10/.10) ?%GIottAL FARM
(-14/6.5) (-14/6.5) 1.00 MILES E OF SITE

FItACTIOtt OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS IWICATED IN PARENTHESES (F) .

A-9
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.

APPEEIX A
RADIOLOGICAL EWYIt000SNTAL MONITORDIG 7910StAM AlemL SL2echRT

Nate OF FACILITY: LIBERICRC GENERATING STATIcer DONET NL2SER 50-352 s 50-353
LOCTICEB OF FACILITY: MONTGCOSRT CXKNITY, PA REPORTING PERIOD: 1996

IEICATOst CONTROL IACRTI0tt WITE RIGEEST ABWML DEAN
IDCkTIONS 14CATIcels

ISDIt28 CW! TTFE OF NUteER OF REQUIRED MAM DSAlt ISAN STATICEE G W!2SER OF
PATWpkT SAMPLED AstALYSES AllAI.TSES IONER LIMIT (F) (F) (F) Ithte N'umwTINE
(URRIT OF PERFORMED PERFCaiMED OF DETECTION RANGE RANGE RAleGE DYSTARICE Am DIRECTICIt REpoltTED
DSASUltEbetTS (LID) mN

K-40 N/A 1890 1890 1051 (INDICATOR) 0
(10/10) (10/10) REGIotthL FAlti
(1500/1900) (1500/1900) 1.08 MILES E OF SITE

188-5 4 N/A -0.8 -0.8 1031 (IE ICATOR) 0
(10/10) (10/10) RBSIOtthL FARM
(-3/0.8) (-3/0.8) 1.08 MIIAS E OF SITE

Co-Se N/A -0.5 -0.5 1031 (INDICATOR) 0
(10/10) (10/10) REGIOGIAL FARM
(-1.7/0.8) (-1.7/0.8) 1.08 MIIAS E OF SITE

CO-60 N/A -0.5 -0.5 1031 (I M IckTOR) 0
(10/10) (10/10) REGICIlhL FAIDE
(-2.9/O.7) (-2.9/0.7) 1.08 MILES E OF SITE

FR-59 W/A 0.1 0.1 1051 (IMICATost) 0
(10/10) (10/10) RastcetAL FAftt
(-3/2.9) (-3/2.9) 1.Os MILas E OF SITE

EN-65 N/A -2.2 -2.2 1031. (IEICATOR) 0
(10/10) (10/10) REGIOttAL FARM
(-9/3.53 (-9/3.5) 1.co MILES E Or SITE

zR-95 N/A -0.4 -0.4 1031 (I E ICATOR) 0
(10/10) (10/10) RaercetAL FAset
(-4/4.7) (-4/4.7) 1.00 MILES E OF SITE

185-95 N/A 0.9 0.9 1031 (IMIchTOR) 0
(10/10) (10/10) RaetotIAL FARM
(-0.2/2.7) (-0.2/2.7) 1.00 MILES E OF SITE

C5-134 15 -3.0 -3.0 1031 (IIIDICATOR) 0
(10/10) (10/10) RaozoetAL FARbt
(-10/2.1) (-10/2.1) 1.Os MILES E Or SITE

CS-137 18 1.1 1.1 1031 (IEICATOst) 0
(10/10) (10/10) ItEGICIEAL FAlet
(-0.4/4) (-0.4/4) 1.0e MILES E OF SITE

BA-140 60 0.2 0.2 1031 (IEIchTost) 0
(10/10) (10/10) RaoIcetAL FARM
(-4/5.1) (-4/5.1) 1.0e MILES E OF SITE

FItACTIott OF DETECTABLE HEASU5tEMENTS AT SPECIFIED IACATIotES IS IREDICATED IN PAltENTERESES (F).

A - 10
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APPElmIX A
RADIOIAGICAL ENVIRONMENTAL MONITCELING P*Num ANNUAL StBeth3t?

MAME OF FACILITY: LIMERIC3t GENERATING STATIOtt DOQGT NUbeSR' 53-352 6 50-353
IDCTION OF FACILITY: IGNTGOMERY COUNTY, PA REPC6tTING PERIOD: 2006

INDICATOst CONTROL ImCATIOtt wITE BIGuBST ANNuRL MEAN
LOCATIONS IDCATIONS

Mentum Ost TTFE OF NtmenER OF REQUIRED MEAN MEAN MEAN STATION 9 NuteER Or
PATNEAT SAMPLED ANALYSES AllALYSES IDWER LIMIT (F) (F) (F) NAbe N005tOUTINE
(UtfIT OF PERFORMED PERCORMED OF DETECTION RANGE RANGE RANGE DISTAbtCE Alm DIRECTION REPORTED
= = =-Tr (LID) MEASUREIGNTS

LA-140 15 -0.1 -0.1 1031 (IEE3ICATOst) 0
(10/10) (10/10) REGICORAL FARM
(-2.4/2) (-2.4/2) 1.0e MILES E OF SITE

RA-226 N/A -9 -9 1031 (IISICATOst) 0
(10/10) (10/10) REGIOttAL FAgat

(-66/36) (-66/36) 1.00 MILES E OF SITE

TM-232 N/A 1.5 1.5 1031 (IEE)ICATOst) 0
(10/10) (10/10) REGIOGIAL FAget

(-5/6.1) (-5/6.1) 1.04 MILES E OF SITE

MIIJC I-131 98 1 0.0 0.0 0.1 36El (CottTROL) 0
(PCI/ LITE 3t) (71/71) (27/27) ?4/4) REGIONAL FAfet

(-0.2/O.2) (-0.2/0.1) (0.0/0.1) 4.70 MILES N OF SITE

Ghbesh 84
BE-7 N/A 0.1 3.6 E.3 22F1 (CONTROL) 0

(63/63) (21/21) (5/5) REGIOttAL FARM
(-17/12) (-6/13) (-1.9/13) 9.58 MILES SN OF SITE

K-40 N/A 1432 1395 1452 18C1 (11mICATOst) 0
(63/63) (21/21) (21/21) REGIONAL FA384
(1300/1600) (1300/1800) (1300/1600) 2.26 MILES S OF SITE

tel-54 W/A -0.2 -0.2 -0.1 19C1 . (IMckTOft) 0
(63/63) (21/21) (21/21) REGIOttAL FA358
(-1.7/1.5) (-2.2/1) (-1/1.3) 2.25 MILES S OF SITE

CO-58 N/A -0.3 0.0 0.1 901 (ColfT3tOL) 0
($3/63) (21/21) (16/16) REi*.OttAL FARM
(-- 2. 4 /2. 7) (-1.3/2.2) (-1.1/2.2) 11.14 MILES E OF SITE

Co-60 N/A 0.2 0.1 0.4 22F1 (CottT5tOL) 0
(63/63) (21/21) (5/5) REGICIEAL FARM
(-2.7/2.4) (-3.1/2.1) (-0.6/2.1) 9.58 MILES SN OF SITE

FR-59 N/A 0.4 0.4 0.5 901 (CCIIT5tOL) 0
(63/63) (21/21) (16/16)' REGICIIAL FA358
(-5/3.6) (-2.5/4.1) (-2.9/4.1) 11.64 MILES E OF SITE

ZN-65 N/A -3 -2.9 -2.4 901 (CONT 5tOL) 0
(63/63) (21/21) (16/16) REGIOttAL FA3tM
(-17/3.3) (-11/2.8) (-6/0.2) 11.64 MILES E OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS IlmICATED IN PARENTRESES (F).

A - 11
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APPEIBIX A
RADIoLoeIchL ENVIROSENTAL MostIToRIWG pmomAM Ampt.mL stmemRY

Mhte OF FACILITT! LISSRIM GENERATIIIe STATION DOCIET NtBSER: 50-352 & so-3S3
LOCTIost or FACILITY: MOIFTeotSRT COUNTY, PA stEsatTIWS PERIOD: 1995

IEICATOR CDurTmoL IAX:hTIces WITE EIN meat tSaar
IAX:hTICIIs LO(3TICIIs

BMItM M TTPE OF WUtSER OF REQUIRED ISAll SShat SSAII sTATIcM f IRRSER cF
PATWEET sANFlaD AIEALYSEs AathLYSEs IA3EFER L1tEIT (F) (F) (F) MbS "* TIES
(UNIT OF PRItFOIeSD PEItPORBSD OF DETBCTIcII RAIBGE ma m EtARIGE DIsTNBCE ABS DI3tBCTICII EtEPWtTW
= =====Ts (lim) =N

zR-s5 s/A -0.2 c.1 0.7 22n (CournoL) o
(s3/s3) (21/21) (5/5) areroumL PAsu
(-3/2) (-1.2/2.11 (-0.7/2.1) s.se asILRs sur or SITE

!-
! un-s5 m/A o.2 0.4 c.s 22F1 (CouThoL) 0

(s3/s3) (21/21) (5/5) EttetotehL FAges

(-2.2/2.5) (-1/2.2) (-1/2.1) s.5e asItas sur or SITE

Cs-134 15 -2.7 -2.5 -1.s 22F1 (CONThoL) 0
(53/83) (21/21) (5/5) assIcemL FAges

(-1s/1.7) (-e/1.s) (-e/1. 8) s.5e urtas sur or SITE

Cs-137 1e 0.2 c.4 c.s 22F1 (CONT 5t0L) o
(as/ss) (21/21) (5/5) maeroemL Fases
(-1.e/3.e) (-1.2/1.7) (o.0/1.7) s.5e M11as sur or SITE

24-14o eo o.1 o.s 1.O set (CourTaoL) o
(s3/ss) (21/21) (1s/1s) .

neeIcemL Fases
(-4/5.4) (-2.7/4.7) (-2.4/3.e) 11.s4 tsItas E or SITE

IA-140 15 -0.1 0.1 0.3 22F1 (CCerThoL) o
(s3/s3) (21/21) (5/5) MBSIcemL FhBas
(-2.7/1.s) (-1.3/2.3) (-1/2.3) s.se w1LEs sur or SITE

BA-22s II/A o.s 5.s 12 22F1 (CONTROL) o
(s3/ss) (21/21) (5/5) meeIcemL pages

(-37/s4) (-20/s2) (-14/s2) s.5e MILRs Sir or SITE

Tu-232 w/A 1.4 -0.2 2.s leC1 (I m ICatoR) o
(s3/s3) (21/21) (21/11) sasIcemL rauss

(-s/11) (-11/3.e) (-4/11) 2.2s urLEs a or SITE

GInsCT RADIATIcel TIa-gunstTEstLY Iso w/A 5.9 7.5 10.0 13s2 (ImICmTost) o

(MILLI-moENToEN/sTD. (15s/15e) (4/4) (4/4) 500 RV sUBsTATIcet
to/11) (s.e/7.s> (s.3/11) 0.41 w!LEs at or SITE

F3tACTIost OF DETECTABLE ISASUBtEBENTs AT 3FECIFIED LOCATIous Is IEWICATE IN PAstERITERSEs (F) .

A - 12

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



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

f':

5

I

a

1 .

4

s, .

I

i
4

: :
i
.

,

,

:.

I
~

t

h

, ;
,

; ,

t

;
,

i

? >
'

,

3

i

1

! APPENDIX B
;

,

:
!

SAMPLE DESIGNATION
.

i AND LOCATIONS
4

5

h

i

$

I

J

r

t

!

,

k

L

- -. r . . - , - .., .. - - -



.m, -. _. 4,. _.s ; _ s. . & -,.; a

- i

APPENDIX B: . SAMPLE DESIGNATION AND LOCATIONS

LIST OF TABLES AND FIGURES .

:
J

TABLES

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

: TABLE B-2: Sample Collection and Analysis Program for the Operational
- Radiological Environmental Monitoring Program, Limerick Generating

Station,1996

'

FIGURES
'

FIGURE B-1: Environmental Sampling Locations Within One Mile of the Limerick
Generating Station,1996

FIGURE B-2: Environmental Sampling Locations Between One and Five Miles from ;
4

the Limerick Generating Station,1996

FIGURE B-3: Environmental Sampling Locations Greater Than Five Miles from the
Limerick Generating Station,1996
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TABLE B-1: Location Designation and identification System for the Limerick t

Generating Station

2QQ2 - General code for identification of locations, where:

Angular Sector of Sampling Location. The compass is divided into 36M -

sectors of 10 degrees each with center at Limerick's Units 1 and 2 off-gas -.

vents. Sector 36 is centered due North, and others are numbered in a
clockwise direction.

Radial Zone of Sampling Location (in this report, the radial distance from f'X -

the Limerick vent for all regional stations). -

S : on-site location E: 4-5 miles off-site
A: 0-1 mile off-site F: 5-10 miles off-site
B: 1-2 miles off-site G: 10-20 miles off-site ,

C: 2-3 miles off-site H : 20-100 miles off-site
D: 3-4 miles off-site

Station's Numerical Designation within sector and zone, using 1, 2, 3... inZ -

each sector and zone.

|

|
i
|

|

:
!

B-1 ;

l
:

1

i
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1

TABLE B-2. Sample Collection and Analysis Program for the Radiological Environmental Monetoring Program for Limerick Generahng Stabon,1996
s

Locabon Locabon Desenphon Destance & Direchon Collection Method and Frequency Analysis & Frequency
Performed-Consultant

A Surface Water

1381. Vincent Dam (indicator) 1.75 miles SE Two gallon sample collected from a Gamma Spec-monthly-GPU
conhnuous water sampler, monthly Tritium - quarterly comp. - GPU - *

24S1 Limerick intake (control) 0.20 miles SW Same as 1381 Same as 1381

10F2 Perkiomen Pumpeg Station 7.25 miles E Same as 1381 except water collected Same as 1381
(control) monthly only when water is withdrawn

from the Perkiomen Creek for cooling
.

B. Drinkina f Pa*hl Water

15F4 Philadelphia Suburban E/ ster 8.62 miles SE Two gallon composite sample collected G. Beta (S&l)- monthly - GPU ;

Company (indicator) . from a continuous water sampler, Gamma Spec - monthly - GPU
monthly Tntium - quarterly comp. - GPU

15F7 Phoenixville Water Works 6.33 miles SSE Same as 15F4 Same as 15F4
indicator)

16C2 Citizens Home Water Company 2.66 miles SSE . Same as 15F4 Same as 15F4
(indmetor)

G. Beta (S&l)- monthly - TBE* !

Gamma Spec - monthly - TBE*

28F3 Pottstown Water Authority 5.84 miles WNW Same as 15F4 Same as 15F4
(control)

C. IWhlk - B! .._djv / monthly

|

9G1 Control 11.64 miles E Two gallon grab sample collected from 1-131 - beweekly - GPU
farm bulk tank bi-weekly during grazing Gamma Spec - beweekly - GPU i
season (April through November),
monthly other times 1-131 - quarterly - TBE*

Gamma Spec - quarterly - TBE'
|

B-2 -
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TABLE B-2- Sample Collectum and Analysis Program for the Radiological Environmental MonMonng Program for Limerick Ger'erahng Station,1996

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

! 1081 Goat Farm 1.08 miles E Two gallon grab sample purchased at I-131 - bmeekly - GPU
! goat farm, beweekly during grazing Gamma Spec - beweekly - GPU
! season (Aprilthrough November);
I monthly otherwise

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

1981 1.95 miles SSW Same as 9G1 Same as 9G1

21B1 1.75 miles SSW Same as 9G1 Same as 9G1

22F1 Control 9.58 miles SW Same as 9G1 Same as 9G1

D. Milk - Quarterfy

36E1 4.70 miles N Two gallons processed milk purchased 1-131 - quarterly - GPU
at farm dairy store, quarterly

22C1 2.92 miles SW Two gallon grab sample collected from Same as 36E1
farm bulk tank, quarterly

,

;

23F1 Control 5.02 miles SW Same as 22C1 Same as 36E1

25C1 2.69 miles WSW Same as 22C1 Same as 36E1

E. Air Particulates I Air lodine

10S3 KeenI?oad 0.50 miles E Approximately 1 cfm continuous flow G. Beta - weeldy - GPU
through glass liber and charcoal filters Gamma Spec - quarterly comp. - GPU
(approx. 2" diameter) which are 1-131 - weekly - GPU
installed for one week and replaced.

11S1 LGS Information Center 0.38 miles ESE Same as 10S3 Same as 10S3

91S2 LGS Information Center 0.38 miles ESE Same as 10S3 G. Beta - weekly - TBE* |

Gamma Spec - quarterly comp. - TBE*

B-3
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TABLE B-2- Sample Collection and Analysis Program for the Radiological Environer,antal Morutonng Program for Limerick Generahng Staten,1996

Locahon Locaten Descripten Destance & Direchon Collecten Method and Frequency Analysis & Frequency
,

Performed-Consultant

13C1 IGng Road 2.84 miles SE Same as 10S3 Same as 10S3

14S1 Longview Road 0.63 miles SSE Same cs 10S3 Same as 10S3

22G1 Menor Substabon (control) 17.73 miles SW Some as 10S3 Same as 10S3

F. Fish

16C5 Vincent Pool (indicator) Downstream of Discharge Fish flesh from two groups rC to,,g Gamme Spec - semiannually - GPU
predator and bottom feeder species
collected by electro #shmg or other
appropriate fishery geer, somtennually

29C1 Pottstown Vicinity (control) Upstream of Intake Same as 16C5 Same as 16CS

G. Sediment

1682 Linfield Bridge (indicator) 1.35 miles SSE Recently deposited sedunent collected Gamme Spec - semiannually - GPU '
below the waterkne, semi-ennually

16C4 Vicent Dem (indicator) 2.18 miles SSE Same as 1682 Same as 1682

33A2 Control 0.84 miles NNW Same as 1682 Same as 1682

H. Environmental Dosimetry - TLD

Site Boundarv

36S2 Evergreen & Senatoga Road 0.60 miles N Collechon method and frequency is TLD - quartetty - GPU
described in placement procedure
Sechon lil, A.

3S1 Senatoga Road 0.44 miles NNE Same as 36S2 Same as 36S2

B-4
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TABLE B-2: Sample Collection and Analysis Program for the Radiological Environmental Monitonng Program for thmmek Generating Station,1996

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

i

SS1 Possum Hollow Road 0 45 miles NE Same as 36S2 Same as 36S2
7S1 LGS Training Center 0.59 miles ENE Same as 36S2 Same as 36S2
10S3 Keen Road 0 50 miles E Same as 3652 Same as 36S2
11S1 LGS Information Center 0.38 miles ESE Same as 36S2 Same as 3SS2
13S2 500 KV Substation 0.41 m!!es SE Same as 36S2 Same as 36S2
14S1 Longview Road 0.63 miles SSE Same as 36S2 Same as 36S2
18S2 Rail Line along Longview Road 0.26 miles S Same as 36S2 Same as 36S2
21S2 Near intake Building 0.19 miles SSW Same as 36S2 Same as 36S2
23S2 Transmission Tower 0.53 miles SW Same as 36S2 Same as 36S2
25S2 Sector Site Boundary 0.48 mi8-s WSW Same as 36S2 Same as 36S2
26S3 Met Tower #2 0.40 m, # Same as 36S2 Same as 36S2
29S1 Sector Site Boundary 0.55 miles WNW Same as 36S2 Same as 36S2
31S1 Sector Site Boundary 0.26 miles NW Same as 36S2 Same as 36S2
34S2 Met Tower #1 0.58 miles NNW Same as 36S2 Same as 36S2

Intermediate Distance

36D1 Siren Tower No.147 3.51 miles N Same as 36S2 Same as 36S2
2E1 Laughing Waters GSC 4.76 miles NNE Same as 36S2 Same as 36S2
4E1 Neiffer Road 4.78 miles NE Same as 36S2 Same as 36S2
7E1 Pheasant Road 4.26 mi!es ENE Same as 36S2 Same as 36S2
10E1 Royersford Road 3.94 miles E Same as 36S2 Same as 36S2
10F3 Trappe Substation 5.58 miles ESE Same as 36S2 Same as 36S2
13E1 Vaughn Substation 4.31 miles SE Same as 36S2 Same as 36S2
16F1 Pikeland Substation 5.04 miles SSE Same as 36S2 Same as 36S2
19D1 Snowden Substation 3 49 miles S Same as 36S2 Same as 36S2
20F1 Sheeder Substation 5.24 miles SSW Same as 36S2 Same as 36S2
24D1 Porters Mill Substation 3.97 miles SW Same as 36S2 Same as 36S2
25D1 Hoffecker & Keim Streets 3.99 miles WSW Same as 36S2 Same as 3SS2
28D2 W. Cedarville Road 3.83 miles W Same as 36S2 Same as 36S2
29E1 Prince Street 4.95 miles WNW Same as 36S2 Same as 36S2
31D2 Poplar Substation 3.87 miles NW Same as 36S2 Same as 36S2
34E1 Vamett Road 4.59 miles NNW Same as 36S2 Same as 36S2

B-5
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' TABLE B-2: Sample Cotechon and Analysis Program for the RaAW Emnronmental Mondormg Program for Limerkk Generstmg Staten,1996 ,

Iarmhan Locaten Desenpbon Distance & Dwecton Collection Method and Frequency Analysis & Frequency
Performed-Consutant

Ehmiard and SancialInterest

5H1 Birch Substehon (Control) 24.75 miles NE Same as 36S2 Same as 36S2

8C1 Pottstown Landing Field ' 2.14 miles NE Same as 3602 Same as 36S2

9C1 Reed Road 2.15 miles E Same as 36S2 Some as 3682 -

13C1' King Road 2.84 miles SE SameasSt!S2 Some as 36S2

1501 Spnng City Sutstabon 3.20 miles SE Same as 36S2 Some as 36S2 -

1781 Linfleid Substabon 1.60 miles S Some as 36S2 Same as 36S2

12001 Ellis Woods Road 3.06 miles SSW Same as 36S2 - Same os 36S2

31D1 ' Lincoln Substabon 3 00 miles WNW Same as 36S2 Some as 36S2 -

* QC Laboratory
_

B-6 ,
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APPENDIX C: DATA TABLES AND FIGURES - PRIMARY LABORATORY
,

:

!

TABLES <

Table C-l.1 Conuntrations of Tritium in Surface Water Samples |
Culected in the Vicinity of Limerick Generating Station,
1996.

i

Table C-l.2 Concentrations of Gamma Emitters in Surface Water i
;

Samples Collected in the Vicinity of Limerick Generating
'

Station,1996.

Table C-II.1 Concentrations of Gross Beta insoluble in Drinking Water
~ Samples Collected in the Vicinity of Limerick Generating
Station,1996. |

i

Table C-II.2 Concentrations of Gross Beta Soluble in Drinking Water
Samples Collected in the Vicinity of Limerick Generating
Station,1996.

!

Table C-II.3 Concentrations of Tritium in Drinking Water Samples
Collected in the Vicinity of Limerick Generating Station,
1996.

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

Table C-Ill.1 Concer.trations of Gamma Emitters in Fish Samples I

Collected in the Vicinity of Limerick Generating Station,
1996.

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

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

1996.

C-|

!
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1

4

- Table C-V.2 Monthly and Yearly Mean Values of Gross Beta
Concentrations in Air Particulate Samples Collected in the
Vicinity of Limerick Generating Station,1996.

1

Table C-V.3 Conmntrations of Gamma Emitters in Air Particulate
Samples Collected in the Vicinity of Limerick Generating
Station,1996.

Table C-VI.1 Concentrations of I-131 in Air lodine Samples Collected in
the Vicinity of Limerick Generating Station,1996.

: Table C-Vil.1 Concentrations of I-131 in Milk Samples Collected in the
Vicinity of Limerick Generating Station,1996.

,

Table C-Vil.2 Concentrations of Gamma Emitters in Milk Samples j

Collected in the Vicinity of Limerick Generating Station,
1996. j

I
Table C-Vill.1 Quarterly TLD Results for Limerick Generating Station,-

1996.

Table C-Vill.2 Mean TLD Results for the Limerick Generating Station Site

! Boundary, Middle and Outer Rings,1996.

4

Table C-Vill.3 Summary of the Ambient Dosimetry Program for Limerick
Generating Station,1996.

Table C-IX.1 Summary of Collection Dates for Samples Collected in the
Vicinity of Limerick Generating Station,1996.1

|
|

FIGURES

Figure C-1. Mean Monthly insoluble Gross Beta Concentrations in
Drinking Water Samples Collected in the Vicinity of LGS,
1982-1996.

\.

Figure C-2 Mean Monthly Soluble Gross Beta Concentrations in
Drinking Water Samples Collected in the Vicinity of LGS,
1982-1996.

C - ii

, - . _ __ __ _ _ _ _ _



. ._ -. _. . _ . . . _

,

Figure C-3 Mean Annual Cs-137 Concentrations in Fish Samples
Collected in the Vicinity of LGS,1982-1996.

.

Figure C-4 Concentrations of Cs-137 in Sediment Samples Collected
in the Vicinity of LGS, 1982-1996. ;-

!

Figure C-5 Mean Monthly Gross Beta Concentrations in Air Particulate
'

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

Figure C-6 Mean Weekly Gross Beta Concentrations in Air Particulate
Samples Collected in the Vicinity of LGS,1996.

- ,

Figure C-7 Mean Quarterly Ambient Gamma Radiation Levels in the *

Vicinity of LGS,1985-1996.

!
:

;

!
'i

!

i

I

,
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TABLE C-I.1 CONCENTRA110Nf-OF TRmUM IN SURFACE WATER SAMPIES COLIETED IN THE VICINTIY
OF LIMERICK O ENEFA11NO STATION,1996

i

RESULTSIN UNT!S OFPCl/fllER +4 2 S)GMA
-

!

COLLECTION PERIOD 10F2 13B1 _24S1 |
|

JAN-MAR (1) 72 * 60 91 * 61 i

: APR JUN (1) 81 * 59 83 * 59 ;

!

JUL SEP 5.6 * 61 4 6 * 61 6.6 * 61
I

1- OCT-DEC 24 * 65 20 * 64 23 * 65

.
MEAN 15 * 26 42 * 84 51 * 85

i

r

.

1

!
.

|*

>

!'

,

h

.

l

|
!

.|

(!) SAMPLER NOT IN SERVICE BECAUSE NO WATER DRAWN FROM THAT LDCATION FOR COOLING

C-1
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TABLE C-L2 CONCENTRATIONS OF GAkiMA EkIITTERS IN SURFACE WATER SAkiPLES COIIICITD IN TIIE VICINTIT OF
liklERJCK GENERATING STATION,1996

RESL7 TSLVUNH50FPCZllTER +/- 25KNA

STC COIJ ECTION BE-7 K-40 MN-54 C0-58 CO-60 FE-59 ZN45 ZR-95 NB-95 CS-134 CS-137 BA-140 LA-140 RA-226 Til-232PERIOD

10F2
JUN -24 * 7.2 -5 * 14 08 * 0.9 -0.2 * 0.9 2*2 -0.1 * 1.0 -l * 2 I*2 0.7 * 1.1 -23 * 1.0 03 * 0.9 I*5 1.I * 1.7 -17 * 25 08 * 3.1
JUL 8 5 * 10. 13 * 21 0.9 *13 -0.8 * 13 I*3 0.2 * I.6 1*3 1*3 0.3 * I.4 -0.6 * 13 -0.1 * 13 1*5 -0.5 * 23 2 * 33 2.2 *53
AUG 4.9 * 6.9 27 * 15 0.6 * 08 -0.9 * 0.8 1*2 03 * 0.9 -4 * 2 0*I 0.4 * 0.9 03 * 0.9 0.5 * 0.9 4*3 -0.4 * 1.0 8 a 23 3.9 * 3_0
SEP -4 8 * 12. -7 * 20 0.4 * 1.4 -03 * 1.4 I*3 -0.4 * 1.7 -3 * 4 1*3 0.2 * 1.5 43 * 1.7 0.2 * 1.6 -2 * 6 13 * 23 -29 * 34 0.7 * 56
OCT 2.1 * I4. 39 * 23 1.6 * I.8 -2.2 * 1.8 0*4 1.0 * 2.2 -2 * 4 2*3 1.1 * 1.7 -3.0 * I.8 -0.1 * 1.9 0*6 1.4 * 2.4 10 * 44 1.0 * 9.0
NOV -2.1 * 12. 12 * 21 0.6 * 1.6 -1.2 * 1.7 0*4 -0.4 * 2.0 0*4 1*3 1.1 * 1.7 -83 * 2.1 -03 * 1.6 -l * 6 1.5 * 23 2 * 33 53 * 5.4
DEC 2.7 * 6.1 -12 * 12 -03 * 0.7 0.6 * 0.7 -l * I 0.2 * 0.8 1*2 0*I 0.1 * 0.7 03 * 0.8 0.6 * 07 1*3 0.1 * 0.9 6 * 25 0.6 * 3.1

EIEAN 13 *93 10 * 38 03 * 1.8 -0.9 * 13 1*2 0.0 * I 0 -l * 4 1*I 0.6 * 0.8 -2.9 * &7 0.0 * 0.7 0*3 0.6 * 1.8 -3 * 29 1.9 * 4.1

1311
JAN 3.1 * 11. -13 * 22 0.8 * 1.4 -13 * 13 1*3 13 * 1.5 -3 * 3 -I * 2 0.1 * 1.5 -38 * 1.5 -0.4 * 1.5 -I * 5 0.2 * 2.1 20 * 34 -2.8 * 63
FEB 4 6 * 11. -3 * 20 0.2 * I.4 -0.9 * 1.4 -l * 3 1.1 * I.6 -3 * 3 1*2 0.8 * 13 -1.9 * 13 -0.1 * 1.4 -l * 5 -0.6 * 2.0 25 * 32 2.4 * 63
EfAR 00 * 7.0 6 * 12 -0.8 * 0.8 -1.0 * 0.8 -l * 2 0.5 * 0.9 4*2 I*2 0.2 * 1.2 -11. * 1.4 -03 * 1.0 -l * 3 0.4 * I.I -5 * 28 0.2 * 3.9
APR 4 2 * 11. -7 * 19 -0.1 * 13 -0.1 * 1.2 -2 * 3 0.2 * 1.4 0*3 1*2 1.4 * 13 -1.1 * 1.4 -0.4 * 13 3*5 -0.8 * I.6 -6 * 37 -2.7 * 5.5
hfAY -4.6 *60 -l * 10 0.5 * 0.7 0.1 * 0.7 0*I 0.0 * 0.8 0*2 0*I 03 * 0.7 -I.2 * 08 -0.1 * 0.8 1*3 03 * 0.9 11 i 19 -06 * 2.5
JUN 1.4 * 53 -9 * 10 03 * 0.6 -0.2 * 0.6 -1 * I -0.3 * 0.7 0*1 0*I 0.5 * 0.7 -2.1 * 0.7 0.2 * 0.7 -l * 3 -0.1 * 0.8 6 * 16 0.1 * 2.2
JUL 63 * 14. I * 30 0.7 * 1.9 -0.9 * I.7 -l * 4 -1.0 * 2.2 -I * 4 0*3 0.7 * 1.9 -3.6 * 1.8 -2.5 * 2.1 -l * 6 -1.1 * 3.0 54 * $6 -23 * 8.9
AUG 1.6 * I4. 18 * 24 -13 * 1.8 0.5 * I.8 2*4 -0.7 * 2.1 -4 * 5 0*3 0.2 * I.8 -3.1 * 1.9 2.2 * 1.9 i*6 -0.1 * 3.0 -24 * 46 -1.7 * 7.8
SEP 6.5 * 93 9 * 15 03 * I.0 0.0 * 1.0 -2 * 2 0.1 * 1.2 -l * 3 1*2 -03 * 1.0 -2.4 * 1.2 -0.2 * 1.1 -2 * 4 0.9 * I.4 3 * 29 0.6 * 3.5
OCT 8.4 * 12. 48 * 22 0.0 * 1.6 -0.6 * 1.6 7*3 1.8 * 2.0 -2 * 4 Ii3 0.5 * 1.7 -4.9 * 1.9 0.7 * 1.6 1*6 -0.6 * 2.2 8 * 37 2.0 * 6.1
NOV 0.2 * 7.5 6 * 14 0.6 * 0.9 -03 * 0.9 0*2 0.0 * 0.9 -4 a 2 0*2 -1.8 * 13 -4.7 * 1.1 0.8 * 1.0 -5 * 3 1.0 * 1.2 10 * 28 -1.2 * 3.7
DEC 15.0 * 14 32 * 25 -0.2 * 1.9 0.2 * 1.6 0*4 0.9 * 2.2 -2 * 4 -2 * 3 -1.1 * 1.3 -5.9 * 2.0 0.5 * 1.9 -2 * 6 1.4 * 2.6 45 * 44 -10. * 8.0

MEAN 3.9 * 9.9 7 * 35 -0.1 * 13 -0.4 * 1.I O*5 0.2 * I.7 -2 * 4 0*2 0.1 * 1.7 -3.8 * 5.4 0.0 * 2.2 -l * 4 0.1 * 1.5 12 * 43 -13 * 6.4

2451
JAN 1.8 * 7.0 -15 * 12 0.4 * 0.8 -0.4 * 0.8 1*2 -0.4 * 0.8 -2 * 2 I*I 0.7 * 0.8 -4.8 * 0.9 -0.6 * 0.8 0*3 -03 * 1.0 21 * 27 36 *2.8
ITB -3.5 * 7.8 9 * 13 0.1 * 0.9 -0.9 * 0.8 1*2 0.4 * 0.9 3*2 0*I 0.6 * 0.9 0.7 * 1.1 0.1 * 0.9 -2 * 3 0.2 * 1.1 -l * 28 3.0 * 3.2
kIAR -33 * 5.5 -2 * 10 -0.5 * 0.6 0.2 * 0.6 0*I 0.1 * 0.7 -3 * 2 0*I 0.0 * 0.6 -3.4 * 0.8 -0.4 * 0.7 2*3 -0.5 * 0.9 to * 18 -1.4 * 23
APR 2.6 * 9.6 13 * 17 -0.2 * 1.1 -0.3 * 1.2 2*3 1.9 * 1.4 -3 * 3 -l * 2 0.4 * 13 -1.6 * 1.5 -0.6 i 13 -l * 5 -03 * I.9 -36 * 27 03 * 4.7
MAY 68 * 6.7 5 * 13 0.4 * 0.8 -0.5 * 0.8 0*2 -0.1 * 0.9 0*2 1*I 0.6 * 0.8 -2.7 * 0.9 -0.110.8 -l * 3 0.8 * l.1 2 * 25 1.9 * 3.1
JUN 4.6 * 5.6 -4 * 10 -0.2 * 0.6 -0.5 * 0.6 0*1 -03 * 0.7 0*2 1*I -0.4 * 0.6 -1.6 * 0.7 0.1 * 0.7 -2 * 3 0.5 * 0.8 20 * 18 1.5 * 2.1
JUL 03 * II. II * 20 1.0 * 1.6 -0.2 * 1.6 2*3 03 * 1.8 3*4 0*3 -0.3 * 1.6 -1.4 * I.5 1.2 * 1.6 0*6 2.9 * 26 -13'* 34 0.9 * 6.1
AUG 4.2 * 12. 24 * 21 0.1 * 1.6 0.4 * 1.6 3*3 -1.7 * 2.1 -4 * 4 1*3 -0.5 * 1.7 4 3 * 23 0.1 * 1.7 -3 * 6 1.8 * 2.4 13 * 36 -2.7 * 63
SEP 1.1 * 12. -l * 16 03 * 13 0.4*13 2*3 -0.1 * 13 2*3 -l * 2 13 * 1.7 0.4 a .13 -0.2 * l.3 0*6 0.9 * 1.9 0 * 40 3.4 * 4.6
OCT -03 * 73 4 * 13 0.0 i 0.9 -0.2 * 0.9 2*2 0.8 * 1.0 -2 * 2 -3 * 2 -0.8 * 1.0 -4.5 * 1.1 0.5 * 1.0 2*3 0.9 * 13 -12 * 28 -13 * 4.1
NOV -0.2 i 73 3 * 14 -0.2 * 0.9 0.1 * 1.0 0*2 03 * 0.9 -2*2 2*2 0.8 * 0.9 -4.1 * I.I -0.4 * 1.0 -2 * 4 1.1 * 13 -10 * 24 3.1 * 3.5
DEC 3.2 * 12. 4 * 20 -0.6 * 1.6 0.2 * 1.6 2*3 0.0 * 1.8 -4 * 4 1*3 23 * 1.7 -93 * 2.1 0.0 * 1.7 -3 * 6 -1.4 * 2.4 -2 * 36 2.7 * 63

hfEAN 0.6 * 73 3 * 20 -0.1 a 0.8 -0.1 * 0.8 I*2 0.1 * I.7 -l * 5 0*2 0.4 * 1.7 -3.2 * 5.7 0.0 * 1.0 -l * 3 0.5 * 2.3 -l * 32 1.2 * 4.2
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TABM C-ILI CONCENTRATIONS OF OROSS BETA INSOLUBLE IN DRINKING WATER SAMPES
COLI.ECTED IN THE VICINTIY OF LIMERICK OENERATING STATION,1996

RCULTSINUNITS OFX112TER +4 2 SIGMA

Cof iFrTION PFRinn iSF4 1SF7 16C2 2RF3 {

JAN 0.2 * 0.9 0.4 * 0.9 0.8 * 0.9 0.3 * 0.9
FEB 0.5 * 0.9 0.0 * 0.8 0.3 * 0.8 0.1 * 0.8 ,

MAR -2.2 * 1.0 -2.4 * 1.0 -2.5 * 1.0 -2.6 * 1.0 [

APR -1.2 * 1.1 -2.0 * 1.1 0.4 * 1.2 -03 * 1.2
MAY 0.6 * 0.8 0.8 * 0.8 0.9 * 0.8 0.3 * 0.8 ,

JUN 1.0 * 0.8 0.4 * 0.8 0.5 * 0.8 0.2 * 0.8
JUL 0.1 * 0.8 0.3 * 0.8 0.3 * 0.8 0.6 * 0.8 r

AUG 0.6 * 0.9 0.3 * 0.8 0.2 * 0.8 0.6 * 0.9
SEP -1.4 * 0.8 0.9 * 0.9 -0.2 * 0.9 -1.2 * 0.9
OCT 0.4 * 0.8 0.6 * 0.8 0.3 * 0.8 0.6 * 0.8 '
NOV 0.3 * 0.9 0.4 * 0.9 -0.2 * 0.9 -0.8 * 0.8
DEC 0.3 * 0.9 -0.5 * 0.9 0.0 * 0.9 -0.8 * 0.9

MEAN -0.1 * 1.9 -0.2 * 2.1 0.0 * 1.8 -0.3 * l.9

,

| TABLE C-II.2 CONCENTRAT10NS OF OROSS BETA SOLUBLE IN DRINKINO WATER SAMPLES
COLLECTED IN THE VICINITY OF 11MERICK OENERATING STATION,1996

R5UL75(N Uh715OFKULITER +4 2 SIGMA
.

COf f FCT10N PERIOD 1SF4 1SF7 16C2 2RF3

JAN 3.9 * 1.3 3.6* 1.3 2.1 * 1.2 2.6 * 1.3 ,

FEB 2.0 * 1.1 3.1 * 1.2 2.4 * 1.2 2.2 * 1.2
MAR 4.2 * 1.2 3.3 * 1.2 1.8 * 1.1 3.6 * 1.2
APR 3.8 * 1.4 0.8 * 1.3 -1.0 * 1.4 -1.9 * 1.2

MAY 2.6 * 1.1 3.5 * 1.1 2.1 * 1.1 3.8 * 1.2
JUN 3.1 * 1.2 2.4 * 1.2 3.3 * 1.2 2.4 * 1.2
JUL 5.8 * 1.3 4.0 * 1.2 3.8 * 1.2 3.0 * 1.2 ,

AUG 3.0 * 1.2 3.6 * 1.2 2.9 * 1.3 2.9 * 1.3
SEP 3.8 * 1.3 3.8 * 1.3 3.0 * 1.3 5.0 * 1.4 i

OCT 3.6 * 1.2 3.7 * 1.2 4.0 * 1.3 5.3 * 1.3 |

NOV 2.7 * 1.2 5.3 * 1.3 2.3 * 1.2 2.3 * 1.2
DEC 2.4 * 1.1 3.3 * 1.2 1.6 * 1.1 3.2 * 1.1 <

It

MEAN 3.4 * 2.0 3.4 * 2.1 2.4 * 2.6 2.9 * 3.6'

I
I
,

TABLE C-II.3 CONCENTRATIONS OF TRITTUM IN DRINKING WATER SAMPLES COLLECTED IN 'nIE
VICINTTY OF LIMERICK OENERATING STATION,1996

R5UL15IN UN115OFXJ41TER +h 2S)GMA

Cnf f FrT10N PERIOD 15F4 15F7 16C2 2RF3

JAN MAR 67 * 60 50 * 59 52 * 59 44 * 59
APR JUN 33 * 58 170 * 60 0.8 * 60 45 * 60
JU14EP 50 * 62 75 * 63 14 * 61 16 * 61

OCT-DEC 22 * 64 64 * 66 22 * 64 50 * 65

MEAN 43 * 39 90 * 10 22 * 43 39 * 31

C-3
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TABLE C-IL4 CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLIS COII.ICTED IN 'nIE
VICINDY OF IJMERICK GDiERATING STATION,1996

RESLUSLVl%775OFX1lHER +/- 2 SIGMA

KTC COLAICTION BE-7 K-40 MN-54 CO-58 C040 FE-59 ZN45 ZR-95 NB-95 CS-134 CS-137 BA-140 IA-140 RA-226 TH-232
PERIOD

15F4

JAN -1.7 * 7.2 23 * 11 0.5 * 0.9 -0.1 * 0.? O*2 0.0 * 0.9 -2.3*2.10.8*I.6 -0.2 * 1.0 -5.9 * 1.1 0.8 * 0.9 -2 * 3 -03 * 1.1 11 * 42 5*3
FEB -I.6 * 73 -14 * 15 0.0 * 0.9 0.0 i 0.9 0*2 0.5 * 1.0 -2.8 * 2.2 -0.1 * 1.6 0.5 * 1.0 -4.0 * 1.0 03 * 0.9 -l * 3 0.4 * 13 -10 * 24 2*3-
MAR 4.6 * 12. 22 * 21 0.2 * 1.5 -1.0 * 1.5 3*4 1.2 * 1.5 -5.1 * 3.9 0.2 * 2.5 0.7 * 1.6 -10. * 2.1 -23 * 1.6 0*6 -1.0 * 23 26 * 34 6*6
APR -2.0 * 7.1 -3 * 13 0.6 * 0.9 -03 i 0.8 0*2 -0.8 * 0.9 -03 * 2.0 -0.2 * 1.5 0.6 * 0.9 -2.4 * 0.9 0.5 * 0.9 2*4 0.5 * 1.2 -4 * 26. -l * 4

MAY -33 * 11. -29 * 22 -0.1 * 1.4 -0.7 * 1.4 1*3 0.9 * l.6 -03 * 3.2 0.1 * 23 0.7 * 1.4 -1.2 * 1.5 -0.1 * 1.5 5*5 1.2 * 23 4 * 32 -2 * 6
RN 1.9 * 7.5 0 * 14 03 * 0.9 -0.2 i 0.9 1*2 06 * 1.0 -1.8 * 1.9 0.8 * 1.6 0.6 * 1.0 -3.5 * 13 0.5 * 0.9 0*4 -0.4 * 1.6 11 * 27 -2 * 4
At -3 3 * 13. -37 * 28 0.2 * 1.8 20 * 1.7 2*4 -0.8 * 2.0 0.8 * 4.1 1.0 * 3.I 0.1 * 1.9 4.9 * I.7 0.9 * 2.0 6*7 0.2 * 23 38 * 38 0*8
AUG 2.2 * 7.0 4 * II 0.5 * 0.8 -03 * 0.8 2*2 0.7 * 0.8 -3.5 * 1.9 0.6 * 1.4 03 * 0.8 0.0 * 0.9 0.1 * 0.9 2*3 0.5 * 1.1 1 * 28 -I * 3

SEP -33 * 12. 10 * 19 . 0.4 * I 4 -0.8 i 1.5 1*3 -0.4 * 1.4 -4.6 * 2.9 -0.5 * 2.4 -1.6 * 1.7 -4.9 * 1.7 -03 * 1.5 0*6 0.4 * 1.8 21 * 39 2*6
OCT -l.I * 5.9 -3 * 11 0.4 * 0.7 -0.3 * 0.7 0*2 -0.7 * 0.8 -3.1 * 1.8 -0.1 * 1.1 0.5 * 0.7 -4.2 * 0.8 0.1 * 0.7 0*3 06 *0.9 -2 * 23 0*3
NOV 2.6 * 14. IS * 25 0.4 * 1.7 -03 * 1.8 0*4 0.8 * 2.0 -4.6 * 43 -2.0 * 2.8 0.5 * 2.0 -3.1 * 1.9 0.8 * 1.8 4*7 1.6 * 2.5 4 * 43 -7 * 8
DEC -1.7 * 10. -55 * 30 -0.4 * 13 -0.6 * 13 2*3 -0.6 * 1.4 -3.8 * 3.5 -03 * 23 0.4 *13 -3.5 * 13 -0.2 * 1.5 -l * 5 -0.4 * 1.6 10 * 42 -2 * 8

MEAN -0.7 * 3.8 4 * 48 0.0 * 0.8 -0.2 * 1.5 1*2 0.1 * 1.5 -2.6 * 3.8 -0.1 * 1.6 03 *13 -3.6 * 5.2 0.0 * 1.7 1*6 -03 * 1.5 6*31 0*7
15F7

{
JAN 0.9 * 5.8 0 * 11 -0.1 * 0.7 -0.4 * 0.7 0*I 0.1 * 0.7 -3.7 * 1.8 0.1 * 1.2 0.4 * 0.7 -3.2 * 0.9 -0.1 * 0.7 . -2 * 3 0.6 * 0.9 -16 * 23 -2 * 4
FEB 13 * 7.4 4 * 14 13 * 0.9 -0.2 i 0.9 1*2 0.0 * 1.1 -3.4 * 2.I 0.9 * I.5 -2.0 * 1.1 -3.5 * 1.1 -0.4 * I.0 1*4 0.2 * 1.2 -23 * 28 -2 * 4 '

MAR -3.1 * 14. -10 * 29 0.2 * 1.9 0.1 i 1.8 0*4 -0.5 * 1.9 -2.2 * 4.1 3.1 * 3.2 1.1 * 1.8 4.1 * 1.9 -I.5 * 1.9 3*8 0.6 * 2.8 -8 * 46 3*7
APR 9.7 * 13. -18 * 23 03 * I.9 -0.5 * I.8 1*4 13 * 2.1 -1.1 * 4.1 -0.7 * 3.1 -0.6 * 1.9 -2.1 * l.8 0.2 * 1.8 -3 * 6 -1.8 * 2.6 9 * 45 4*8
MAY -0.7 * 12. 19 * 21 0.2 * I.6 -0.8 i I 6 3*3 0.4 * 1.9 -0.2 * 3.8 1.2 * 2.8 -0.2 * 1.5 0.7 * 1.4 0.0 * 1.6 -4 * 6 -0.1 * 2.6 -8 * 38 5i6
AN 5.2 * 13. 23 * 19 -0.5 * 1.6 -13 * 1.6 2*4 1.6 * 1.8 -2.5 * 3.5 -1.4 * 2.8 1.9 * 1.8 4.6 * 1.8 0.7 * l.6 -3 * 7 -13 * 3.2 -8 * 33 7*6
AL 4.2 * 9.5 1 * 17 0.0 * I.1 0.0 * 1.I I*2 0.0 * 1.1 -1.2 * 2.7 -0.8 * 1.8 0.2 * I.2 -3.0 * 13 03 * 13 -3 * 5 -0.6 * I.7 62 * 55 0*5
ADO -13 * 11. -4 * 22 0.5 * 1.5 0.0 i 1.4 3*3 -0.6 * 1.7 0.8 * 33 1.6 * 2.5 0.0 * 13 0.0 * 1.5 -1.4 * I.5 -3 * 5 0.8 * 2.2 4 * 35 3*6
SEP -4.5 * 11. -l * 17 0.1 * 13 1.0 i 1.2 0*3 -0.4 * 1.1 -1.6 * 3.1 0.4 * 2.1 -0.4 * 1.4 -0.4 * I.5 0.3 * 13 0*5 -0 2 e 2.0 -7 * 36 4*$
OCT 0.6 * 10. 5 * 20 0.2 * 1.4 -1.5 * 13 I*3 -0.5 * 1.4 0.2 * 3.0 -23 * 23 0.3 * 1.5 4.2 * 2.0 0.9 * I.4 0*$ 0.6 * 2.0 0 * 32 4*5
NOV -2.7 * 5.9 -8 * 10 0.1 * 0.7 0.4 i 0.7 -I * I 0.8 * 0.8 -2.5 * 1.7 -0.5 * 1.2 03 * 0.7 -2.5 * 0.8 0.0 * 0.7 1*3 0.4 * 0.9 1 * 23 0*3
DEC 2.7 * 8.2 3 * 14 0.1 * 0.9 -0.9 i 0.9 0*2 -0.1 * 1.0 -5.7 * 2.4 0.4 * I.7 0.4 * 1.1 -12. * 1.5 -0.7 * 1.1 1*4 0.2 *13 10 * 30 -I * 4

-0. ' * 1.5 -l * 4 -0.2 * 1.6 2 * 43 1*7MEAN 0.0 * 8.7 0 * 23 0.0 * 1.0 -03 * 1.4 1*2 0.1 * 1.5 -2.1 * 4.1 0.2 * 2.9 0.1 * 1.9 -4.1 * 7.2 l

,
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TABLE CIL4 CONCDmtATIONS OF GAMMA EMITIERS IN DRINKING WATER SAMIES COLLECTED IN THE
iVICINT Y OF 1 lMERICK GENERATING STATION,1996

RE5LUSNLNHSOFPCI11 tdt +/-2SKMA

- STC COLI.ECTION BE-7 K-40 MN-54 CO-58 CO-60 FE-59 ZN45 ZR-95 NB-95 C5-134 CS-137 BA-140 1A-140 RA-226 TH-232

pnton

16C2'
JAN -3.8 * 63 -5 * 12 0.4 * 0.7 -0.2 * 0.7 0*1 -1.1 * 0.8 -8.1 * 1.9 0.2 * 1.2 0.2 * 0.8 -0.2 * 0.8 -03 * 0.8 -l * 3 0.4 * 1.0 12 * 20 -2 * 3

FEB 15.0 * 12. -8 * 20 -0.1 * 1.6 03 * 1.6 5*4 -04 * 1.9 -2.9 * 33 -13 * 23 -0.6 * 1.6 -4.6 * 1.8 0.9 * 1.7 -2 * 5 0.5 * 2.5 15 * 35 4*7

MAR 2.2 * 7.4 -13 * 14 -0.4 * 0.9 -1.0 * 0.9 1*2 0.6 * l.0 0.6 * 23 -1.5 * 1.7 0.5 * 1.0 -6.6 * I.2 -03 * 1.0 1*4 -0.1 * 1.4 2 * 23 1*3
+

APR -0.8 * 13. 15 * 21 0.9 * 1.7 03 * 13 0*3 -0.4 * 1.9 4.4 * 4.2 1.1 * 2.9 -0.9 * 1.7 -0.1 * 13 03 * 1.7 -l * 6 1.2 * 2.4 1 * 35 6*6

MAY 53 * 7.8 0 * 15 08 * 0.9 -0.7 i 0.9 0*2 0.9 * 1.0 4.5 * 2.5 -13 * 1.7 -0.2 * 13 0.2 * 1.0 0.1 * 1.0 0*4 0.5 * I.4 -11 * 27 -2 * 4

JUN -33 * 14. 17 * 27 -0.5 * 1.9 -0.4 * 1.7 3*4 0.5 * 2.1 -3.0 * 4.1 1.7 * 3.0 0.0 * 2.0 0.5 * 1.8 0.7 * 1.8 9*8 -1.2 * 3.4 -24 * 42 -5 * 9 -

.JUL -0.1 * 13. 0 * 21 -0.4 * 1.4 -0.2 * 13 -l * 3 0.4 * 1.6 03 * 3.6 -0.5 * 23 -0.2 * 1.5 0.1 * 1.6 0.2 * t.6 -2 * 6 03 * 2.0 2 * 39 6*5 .

AUG 1.4 * 6.5 4*11 -0.4 * 0.8 0.1 * 0.7 1*I 0.5 * 0.7 -4.7 * 1.9 03 * 1.2 -0.1 * 0.8 -0.5 * O 8 0.2 * 0.8 0*3 03 * 1.0 -7 * 19 -2 * 3 .

.

SEP -3.7 * II. -17 * 15 0.2 * 1.2 0.5 i 1.I 1*2 -0.4 * 1.2 0.1 * 2.9 0.9 * 2.0 0.2 * 1.4 -03 * I.2 0.5 * 13 1*5 0.7 * I.6 9 * 36 -2 * 5

OCT 0 3 * 11- II * 18 -0.3 * 13 0.5 i 1.4 -2 * 3 -1.0 * 1.5 -0.8 * 3.0 03 * 2.2 1.1 * I.5 -8.4 * 1.8 4.5 * 1.4 0*5 2.2 * 2.0 14 * 39 2*6

NOV -0.8 * 73 -8 * 13 -0.4 * 0.9 -0.7 * 0.9 -2 * 2 -03 * 1.0 -5.5 i 2.1 0.2 i13 0.2 * 0.9 -0.1 * 1.0 03 * 1.0 0*3 -0.1 * 1.1 5 * 25 3*3

DEC 1.8 * 13. 3*21 -1.4 * 1.5 -1.5 i 13 0*4 -0.5 * 2.0 23 * 4.0 0.9 * 2.8 1.2 * 1.8 1.1 * 1.9 1.0 * 1.8 0*7 13 *2.8 -2 * 37 6*7

MEAN 1.2 * 10. -l * 21 -0.5 * 0.8 -0.4 * 13 1*4 0.4 * 1.1 -2.9 * 6.8 0.1 * 2.1 0.1 * 1.2 -1.6 * 63 0.1 * 1.1 0*6 0.5 * 13 -l * 23 1*8
o

28F3
JAN l.7 * 6.0 -11 * 16 00 * 0.7 -0. I * 0.7 0*1 -03 * 03 -4.6 * 1.7 -1.0 * 1.1 03 * 0.7 -4.7 * 0.8 -0.6 * 0.7 2*3 0.4 * 0.9 3 * 18 -2 * 2

FEB -5 3 * 15. -2 * 26 -l.8 * 1.9 0.6 * 1.8 1*4 0.2 *2.0 -4.0 * 4.6 -0.2 * 3.1 1.1 * 2.0 -4.6 * I.9 -0.9 * I.8 0*7 0.4 * 2.7 -11 * 45 -2 * 8

MAR -3.6 * 13. 14 * 19 -03 * 1.8 -1.2 * 1.8 6*3 1.0 * 1.3 -9.8 * 4.5 03 * 3.0 -1.7 * 1.9 -11. * 2.2 03 * 13 -3 * 7 -0.4 * 2.7 -44 * 35 0*6

APR 4.6 * 11. 21 * 22 -03 * 1.4 -0.6 i 13 -l * 3 0.6 * 1.6 -1.0 * 3.1 13 * 23 -0.2 * 1.5 -1.4 * 13 -0.6 * 1.5 2*5 -1.1 * 2.1 15 * 32 0*7

MAY 4.8 * 7.6 -12 * 13 0.7 * 0.9 -0.2 i 0.9 0*2 -0.1 * 1.0 -0.2 * 1.9 0.5 * 1.6 0.1 * 0.9 -23 * 1.0 0.5 * 1.0 0*4 0.3 * 13 5 * 29 2*4

JUN -8.6 * 11. 1 * 22 0.4 * 1.2 0.7 i 1.4 0*3 0.2 * 1.6 -2.5 * 33 -13 * 2.5 -0.1 * 1.4 -1.7 * 13 0.5 * 1.4 I*7 -23 * 2.5 21 * 33 -4 * 7

JUI, 1.6 * 12. -4 * 17 0.4 * 1.4 -1.4 * 1.4 0*3 0.5 * I.4 -1.6 * 2.8 -1.1 * 2.4 0.0 * 1.5 -2.1 * 1.7 03 * 13 -l * 6 1.2 * 1.3 -12 * 41 1*5

AUG -4.0 * 6.0 13 * 13 0.6 * 0.7 0.0 * 03 1*1 -0.1 * 03 -0.2 * 13 -0.1 * 1.1 03 * 0.7 -03 * 0.8 0.1 * 03 -l * 3 0.2 * 0.9 -15 * 19 -3 * 2

SEP 4.4 * 12. 9 * 22 -03 * 13 0.4 * 13 1*3 0.7 * 1.9 -2.4 * 3.2 1.8 * 2.4 -0.4 * 1.4 -1.4 * 1.4 1.6 * 1.4 5*6 13 * 2.4 27 * 33 -4 * 6

OCT 6.4 * 8.1 -12 * 15 -0.5 * 0.9 -03 * 1.0 1*2 0.6 * 1.1 -5.5 * 23 0.8 * 1.7 0.2 * 1.0 -2.9 * 1.1 0.5 * 1.0 -l * 4 0.2 * 1.4 4 * 31 -l * 4

NOV -0.8 * 6.2 4 * 11 03 * 0.7 -0.1 * 0.8 0*2 -03 * 0.8 0.1 * 1.7 -1.9 * 13 0.0 * 0.8 -0.3 * 0.9 -0 3 * 0.5 2*3 -0.2 * 1.0 -5 * 19 -2 * 3

DEC 0.9 * 15, 32 * 25 3.2 * 2.0 0.7 v2.1 2*4 -0.4 * 2.1 -10. * 5.2 1.0 * 3.1 0.6 * 2.1 -0.8 * 2.1 0.2 * 1.9 -l * 7 -1.8 * 33 16 * 47 -5 * %

MEAN -1.7 * 9.7 4 * 28 -0.1 * 2.4 -0.2 * 13 1*4 0.I * 1.0 -3.5 * 7.0 0.0 * 2.4 0.0 *13 -2.8 * 3.9 0.1 * 1.4 0*4 -0.1 * 23 0 * 39 -2 * 4

C-S
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TABLE C-ULI CONCENTRATIONS OF GAhlMA EktHTERS IN PREDATOR AND BOTTDhi FEEDER SAMPI ES COLIICIID IN
TIIE VICINITY OF llMERICK OENERATING STATION,1996

RESL7]S LV UNITS OFPC2 RG HET +/- 251 GAL 4

STC COLLECHON BE-7 K-40 MN-54 CO-58 CO40 FE-59 ZN45 ZR-95 NB-95 CS-134 CS-137 BA-140 LA-140 RA-226 Til-232
PERIOD

16C5

PREDATOR (FISif)

5/23.96 -14 * 40 3400 * 300 0*6 3*5 -7 * 10 4*7 -4 * 20 3 * 10 -5 * 6 -3 * 6 9 *6 -28 * 20 -2 * 3 16 * 90 10 * 20
11/15.96 -3 * 31 3I00 * 300 -2 * 4 2*4 -4 * 9 -l * 4 -16 * 10 2*6 -l * 4 0*4 -l *4 6 * 20 -2 * 5 -16 * 90 12 * 20

MEAN -9 i 15 3250 * 424 -l * 3 3*I -5 * 4 2*7 -10 * 17 3*I -3 * 5 -2 * 4 4 i 14 -11 * 48 -2 * I 0 * 45 11 * 3

BOTTOM FEEDER (FISH)

5/23/96 -27 * 30 3500 * 400 0*4 0*4 -10 * 10 1*4 8 * 10 1*7 4*4 5*4 2 *4 -7 * 20 4*5 -32 * 90 -14 * 20
11/21/96 -16 * 37 3600 * 400 -2 * 6 1*5 -2 * 10 2*6 -12 * 20 2 * 10 0*6 -2 * 6 5 *6 -18 * 20 -4 * 7 12 * 100 13 * 20

MEAN -22 * 16 3550 * 141 -l * 4 1*I 4 * 11 2*I -2 * 29 1*2 2*6 1*9 3 *4 -12 * 16 0 * 10 -10 * 62 -l * 38

29CI

PREDATOR (FISil)

$/2496 -8 * 40 3300 * 300 -3 * $ -4 * 5 6 * 10 1*5 -21 * 10 0*8 6*6 0*$ 1 *5 8 * 20 -l * 6 -28 100 1 * 20
11/7,96 -17 * 90 2300 * 400 II * 10 -5 * 10 -10 * 20 4 * 10 -59 * 30 14 * 20 5 * 10 3 * 10 -l * 10 30 * $0 -8 * 20 48 * 200 '4 * 50

MEAN -13 * 13 2800 * 141 4 * 20 -4 * I -2 * 23 3*4 -40 * $4 7 * 19 5*O 2*4 0 *3 19 * 31 -5 * 10 10 * 107 3*3

BOTTOM FEEDER (FISH)

5/2496 -27 * 30 3700 * 400 0*4 2*4 2 * 10 0*5 4 * 10 7*7 2*4 -2 * 4 -2 *5 -l * 20 2*5 -38 * 30 6 * 20
I1/20,96 -50 * 50 2900 * 300 -4 * 6 4*6 4 * 10 -2 * 8 9 * 20 -7 * 10 1*8 4*7 -4 *7 28 * 30 7*9 47 * 100 -22 * 20

MEAN 39 * 33 3300 * 113 -2 * 7 -2 * 10 3*2 -l * 2 2 * 21 0 * 19 1*2 -4 * 5 -3 *3 14 * 41 4*7 5 * 120 -8 * 40

C-6
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TAIRI C-IV.I CONCENTRA110NS OF G AMhtA Eh1 TITERS IN SILT SAhlPLES COLLECTED IN THE MCINITY OF
llMERICK GENERATING STATION,1996

RE5L715 LV LW175 OFPC2 KG DRT +/- 25KEli

STC COLLECTION BE-7 K-40 . ~ MN-54 CO-58 C040 FE-59 ZN45 ZR-95 NIk95 CS-134 CS-137 ILA-140 LA-140 RA-226 TH-232
prarm

16B2
$/2t96 1200 * 200 18000 * 2000 16 * 20 -23 * 20 26 * 20 -18 * 40 35 a $0 15 * 31 36 * 22 -7 * 18 230 a 40 -11 * 60 -21 * 20 3400 * 6001800 * 200
11/25.96 1500 * 100 15000 * 1000 28 * 14 -16 * 10 15 * 11 -13 * 22 47 * 32 15 * 19 24 * 13 0 * 11 180 * 20 -23 * $0 13 * 10 2600 * 4001300 * 100

htEAN 1350 * 424 16500 * 4243 22 * 17 -20 i 10 21 * 16 -16 * 7 41 * 17 15 * 0 30 * 17 -3 * 10 205 * 71 -17 * 17 -4 * 48 3000 * 1831550 * 707 I

16C4
512t96 660 * 190 16000 * 2000 25 * 10 -5 * 10 19 * 20 -17 * 30 -10 * 40 18 * 25 31 * 17 2 * 14 200 * 30 25 * SC 9 * 10 2800 * 5001400 * 100 ;

11/25.96 390 * 140 14000 * 1000 21 * 11 -6 * 10 9 * 10 -13 * 21 5 * 27 21 * 18 35 * 14 9 * 10 220 * 20 25 * 50 13 * 10 2500 * 4001200 * 100 '

MEAN 525 * 382 15000 * 2828 23 * 6 -5 * 1 14 * 14 -15 * 6 -2 * 21 20 * 4 33 * 6 6 * 10 210 * 28 25 * O 11 * 6 2650 * 4241300 * 283

i 5/2196 62 * 90 13000 * 1000 10 * 10 -15 * 10 t * 10 -18 * 20 -10 * 30 26 * 19 30 * 13 9 * 10 27 * 16 -7 * 40 -16 * 14 2600 * 4001300 * 100
11/25.96 60 * to 13000 * 1000 4 * 10 -15 * 9 4*9 -8 * 20 -2 * 30 11 * 20 21 * 10 to * 10 -11 * 10 -31 * $0 -l * 10 2600 * 400l200 * 100

'
MEAN I * 173 13000 * 0 7*8 -15 * 0 1 * 20 -13 * 14 4*11 19 * 21 26 * 13 9*I 8 * 54 -19 a 34 -9 * 21 2600 * O 1250 * 141

.

i

h

1

!

.
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i TABLE C-V.1 ; TAB 12 CONCENTRA110NS OF OROSS BETA IN AIR PARTICULATE SAMPLES COLLECTED IN THE
|VICthTTY OF LIMERICK OENERATING STATION,1996

i

RESULTS IN UNITS OF E-3 PCLCU METER +/- 2 SIOMA

OROUP1 GItOLP 11 nef17 m

VREEK. 1053 1181 lost 13Cl 2201
NO

O!- 26 *4 23 * 4 22 * 4 24 * 4 21 * 4
02 24 *5 24 * 5 32 * 5 31 * 5 30 * 5

*

03 14 *4 19 e 4 16 * 4 13 * 4 13 * 4
04 16 *4 14 * 3 18 * 4 14 4 4 15 * 4
05 15 *4 15 * 4 17 * 4 20 e 4 26 * 4
06 20 *4 20 * 4 19 * 4 22 * 4 17 * 4
07 13 *3 IS * #- 7*3 14 * 4 15 * 4 i

08 7 *4 7*4 10 * 4 7*4 11 * 3 !
09 17 *4 13 * 3 18 * 4 18 * 4 16 * 4 -

- 10 15 *4 17*4 14 * 3 20 * 4 17 * 4 )
IIl 19 *4 22 * 4 17 * 4 23 * 4 22 * 4

12 9 *4 13 * 4 12 * 4 11 * 4 12 * 4
13 17 *4 19 * 4 19 * 4 18 * 4 19 * 4
14 13 e4 11 * 4 14 * 4 16 * 4 12 * 4
15 11 *3 7*3 14 * 4 16 * 4 14*4
16 13 a4 14 * 4 13 * 4 12 * 4 15 * 4
17 13 *4 13 * 4 13 * 3 15 * 4 15 * 4 ,

)18 14 *3 14 * 3 13 * 3 17 * 4 10 * 3
19 4 *3 5*3 5*3 4*3 6*4
20 13 *4 8*4 14 * 6 10 * 4 14 * 4
21 13 *3 12 * 3 10 * 4 14*3 14 * 3
22 13 *4 11 * 3 10 * 3 16 * 4 11 * 4
23 13 *4 !! * 3 10 * 3 10*3 11 * 3
24 12 &3 13 * 3 14 * 3 18 * 4 16 * 4
25 16 *4 14 * 3 12 * 3 12 * 3 13 * 3
26 9 *3 9*3 11 * 3 11 * 3 11 * 3
27 21 *4 24 * 4 21 * 4 16 * 4 19 * 4
28 14 *3 14 * 3 14 * 3 12 * 3 14 * 3
29 16 *4 14 * 3 18 * 4 19 * 4 18 * 4

|30 16 *4 14 * 4 10 * 3 10 * 3 12 * 3
31 14 *3 13 * 3 13 * 3 16 * 4 15 * 3
32 11 *3 15 * 4 14 * 4 14 * 4 15 * 4
33 16 *4 13 * 4 15 * 4 12 * 3 18 * 4 I

'34 18 *4 14 * 4 14 * 4 16 * 4 15 * 4
35 16 *4 17 r. 4 20 * 4 20 * 4 19 * 4
36 22 *4 19 * 4 18 * 4 22 * 4 20 * 4
37 17 *4 15 v.4 17 * 4 16 * 4 19 * 4
38 16 *4 19 * 4 17 * 4 22 * 4 20 * 44

39 15 *3 12 * 3 12 * 3 15 * 3 15 * 4'

40 14 e4 13 * 4 14 * 4 15 * 4 16 * 4
41 10 *3 10 * 3 11 * 3 11 * 3 12 * 3
42 18 *4 18 * 4 19 * 4 21 * 4 16 * 4
43 20 *4 24 * 5 17 * 4 22 * 4 20 * 4
44 17 *4 17 * 4 18 * 4 21 * 4 20 * 4
45 11 *3 16 * 4 17 * 4 16 * 4 16 * 4
46 16 *4 12 * 3 15 * 4 14 * 4 18 * 4
47 IS *4 19 * 4 18 * 4 22 * 4 21 & 4
48 14 *3 15 * 3 15 * 3 16 * J 15 * 3
49 14 *4 17 * 4 15 * 4 18 * 4 16 * 4
50 11 *3 12 * 3 12 * 4 8*3 10 * 3,

St 15 *4 13 * 3 16 * 4 18 * 4 15 * 4
52 21 *4 23 * 4 21 * 4 23 * 4 19 * 4

bHLAN 15 *8- IS * 9 15 * 9 16 * 10 16 * 8

C-8
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TABLE C V.2 MONTHLY AND YEARLY MEAN VAUIS OF GROSS BETA CONCEhTRATIONS (E-3 PCICU. METER)IN AIR
PARTICUIATE SAMPLIS COLLECTED IN THE VICINITY OF 11MERICK GENERATING STATION,1996

GROUP I - ON-SITE LOCATIONS GROUP R - INTERMEDIATE DISTANCE LOCATIONS
. GROUP Rt - CONTROLLOCATK)NS

COLLECTION MIN. MAX. MEAN +/-2 SD COLLECTION MIN. . MAX. MEAN +/- 2 SD COLLECTION MIN. MAX. MEAN +/- 2 SD
{ PElWOO PERIOO PERIOO

if2f96 1/29f96 14 32 21111 1/2/96 - If2W96 13 31 21117 1/2116 - 1726/96 13 30 202 15-

1/2MI6 - 3/4 96 7 20 142 9 1/2W96 - 3/496 7 22 161 12 1/29f96 $496 11 20 161 7-

3/496 - 41/96 9 22 16 t 7 3/496 - 41/96 11 23 16 2 to 3/496 - 41/96 12 22 162 6
. 41/96 - 42996 7 14 122 4 41/96 - 42W96 12 16 15 t 4 41/96 - 42996 12 15 142 3
42W96 - 6396 4 14 1117 42W96- 6/3f96 4 17 122 10 42MI6 - SG96 6 14 1127
6396 .- 7/1/96 9 16 121 4 6396- 7/1/96 10 16 131 7 6396 - 7/1/96 11 16 132 5
7/1/96 - 7/29/96 10 24 1626 7/1/96 - 7/2996 10 19 142 6 7/1/96 - 7/29f96 12 19 161 7'
7/2W96 - 9396 11 20 15 t 5 7/2996- 9f3/96 12 20 1626 7/2996 - W3/96 15 19 161 4
9396 10/1/96 12. 22 17 i 6 9396- 10fi/96 ' 15 22 1916 Sf3/96 10ft/96 .15 20 19 i 5-

-

10/1/96 11/496 10 24 1616 10/1/96 - 11/496 11 22 16 t 10 10/1/96 - 11/496 12 20 171 7-

11/496 12396 11 19 151 5 11/4 96 - 12396 14 22 171 7 11/496 - 12396 15- 21 162 5-

12396 - 12/30/96 11 23 1626 12396- 12/30f96 6 23 17t 13 12396 - 12/30!96 10 19 152 7

1/2/96 - 12/30516 4 32 151 9 1/2/96 - 12/30/96 4 31 162 10 1/2/96 - 12/30f96 6 30 1616

NOTE: OROUP I CON 5tSTS OF 1DCATIONS 10S3,1151 AND 145I

GROUPII CONSISTS OFIDCATION 13Cl

GROUP IIICONSISTS OF1DCATION 220I

F

1

C-9
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TABLE C.V3 CONCENTRATION OF GAMMA EMITTERS IN AIR FARTICULATE SAMPLES COLIICTY.D IN THE
VINCthTTY OF lJMERICK OENERATINO STATION 1996
RESL7.15.N Uh7150FEJ PCLCU METDt +/- 2 SKM4

- STC CollICTION BE.-7 K-40 MN-54 ' CD-58 - C040 FE-59 ZN45 ZR-95 NB-95 CS-134 C5-137 BA-140 LA-140 ' RA-226 111-232
Pr#wm

1983
!!196 - 4/1.96 84 * 19 5 * 17 4.4 *1 0.2 * I '0 *1 -l * 1 -2 * 3 0 *2 0*I 0.1 *I 0.0 * 1 4*5 1 *2- 4*18 1*4
&l/96 - 7/1!96 74 * 23 6 * 14 0.I *I 0.2 * I O *I O*2 -7 * 4 -l *2 0*1 43 *I 4.8 * 1 -2 * 5 -l *3 to * 18 1*5
7/IM - 10/1/96 74 * 13 5 * 10 0.4 *I 0.1 a 1 0 *1 1*2 0*2 0 *2 0*I -1.2 * I -0.6 * 1 -5 * 3 0 *2 1 * 11 -2 * 3

121/96 12/30.9 45 * 14 'r * 11 -03 *I 0.1 * I I *I -l * 2 0*2 I *I 0*I -03 * I -0.5 * I -l*4 1 &2 I * 13 0*3

MEAN 69 * 34 2 * 12 -0.1 *I 0.1 * 0 0 *I O*1 -2 * 6 0 *2 0*1 4.4 *1 -0.5 * I -1 * 7 '0 *I I * IS 0a3
1181

1/2,96 - 4/1/96 73 * 15 16 * 14 -03 *I 03 * I 0 *I -l * 2 -3 * 3 -l *1 1*1 0.0 *1 0.6 * 1 3*5 0 *2 I * I4 -3 * 3
& l/96 - 7/1/96 84 * 20 18*15 0.6 *I 0.4 * I 0*1 -2 * 2 -l *2 0 *I -l * I C3 *I -0.2 * I I*6 1 *2 1 * 14 -2 * 3
7/1.96 10/1/96 58 * 19 4 * 12 0.2 *I 0.1 * I 0 *I 2*2 I *3 1 *2 I*1 -2.9 *2 1.1 * I I*5 1 *2 1 * 16 -3 * 5

IWl/96 - 12/369 48 * 20 4 *16 1.1 *I -1.0 * I O *2 1*3 6*$ 1 *2 1*2 0.5 *2 -03 * I 8*6 3 *3 -5 * 19 2*5

MEAN 66 * 32 8 * 23 0.4 *I 0.1 * 1 O i0 0*3 -2 * 7 0 *2 0*1 -0.5 *3 03 * 1 3*7 1 *2 -l * 6 -l * 5

13Cl
1/196 - 4/1/96 85 * 19 2 * 12 0.2 *1 -0.7 * I O *I 0*2 -l * 2 0 *2 1*1 0.1 *I 0.0 * 1 1*5 2 *2 -6 * 14 -2 * 3
01/96 - 7/1/96 83 * 16 -3 * 12 0.1 *I 0.2 * I O *I -l * 2 0*3 0 *2 1*I -1.0 *1 0.0 * I -3 * 5 0 *2 -9 * 15 3*3
7/1/96 - 10/1/96 47 * 16 -4 * 10 -0.5 *I 0.0 * 1 0 *1 O*2 -3 * 3 -l *2 -l * I 03 *I 0.0 * I 2*$ 0 *2 12 * 16 -4 * 3

1Y/I!96 - 12/309 46 * 12 6*8 0.2 *I -0.5 * I 0 *I O*2 I*2 0 *1 1*1 0.0 *I 4.5 * I 0*3 0*2 5 * 13 -l * 3

MEAN 65 * 43 0*9 0.0 *I -0.4 * 1 O *O 0*I -l *3 0 *I O*1 0.2 *1 -0.1 * I 0*4 1 *2 1 * 20 -l * 6

14SI
1/2,96 - 4't!96 83 * 20 -l * IS 0.1 *1 -0.8 * I 0 *1 O*2 -3 * 3 0 *2 -l * 2 -0.2 *I 0.1 * 1 1*5 2 *3 6 * 14 -l * 3

4 1/96 - 711/96 82 * 20 15 * 18 -0.6 *I -03 * 2 0 *I I*2 I *1 1 *3 -l * I 0.5 *I 0.2 * I I*5 0 *3 3 i 19 1*4
7/1!96 - 10/1/96 68 * 20 -3 * 15 0.5 *I 0.4 * I O *1 3*3 -l * 2 +1 *I 0*I 03 *I 0.0 * 1 -4 * 5 0 *2 -4 * 13 -2 * 4
I!/I!96 - 12/30,9 44 * 20 9 * 16 -0.1 *I -0.2 * I O *I OA2 -4 * 3 1 *2 0*I 0.5 *I -0.2 * 1 -2 * 4 -l *2 5 * 17 3*5

MEAN 69 * 36 5' * 17 -0.1 *I -0.4 * I O *1 1*3 -2 * 4 0 *2 0*I 03 *I 0.0 * 0 -l * 5 0 a3 3*9 0*5

2201
1/2/96 - 4/1/96 69 * 15 -6 * 10 4.5 *I -0.6 * 1 1 *I I*2 I*2 -l *2 0*I 0.0 *I -0.2 * I I*6 I *2 0 * I4 1*3
#1/96 - 7/1/96 91 * 15 -5 * 8 0.4 *1 -0.2 * 1 O *I I*1 -2 * 2 0 *I O*1 0.0 *I 03 * 1 1 *3. 0 *2 -4 * 11 -l * 3

7/1/96 - 10/1/96 74 * 17 5 * 12 -0.1 *1 -1.1 * 1 1 *I O*2 -l * 2 0 *2 0*I -1.5 *I 0.8 * I 3*4 -l *3 -5 * 14 2*4
10/1/96 - 12/30.9 69 * 17 9 * 11 0.0 *I 0.8 * I 0 *i O*2 : *2 -l *I I*1 -0.1 *I -0.4 * I -l * $ 0 *2 10 * 15 0*3

MEAN 76 * 21 ' 'I * 15 0.0 *I -03 * 2 I *1 1*I O*3 -l *I 0*1 -0.4 *I 0.0 * 1 1*3- 0 *2 -5 * 8 0*2

C - 10
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TABLE C-VI.! CONCENTitATIONS OF I-131 IN AIR IODINE SAMPLES COLLECTED IN THE VICthT1Y OF llMERICK
OENERATING STATlON,1996 J

RESULTS IN UNITS OF E 3 PC1/CU METER +/ 2 SlOMA
>

nonUP1 nunUPII nntWP111 !

WEEK 1083 1181 1481 13Cl 2201
NO

01 - 0 *9 2 * 11 ' l * 12 17 * 14 2*8 1

02 4 * 15 -11 * 22 18 * 18 2 * 23 3 * 16 |
03 l *8 4 * 13 9*8 7*9 7 * 10
04 0 * 13 6 * 12- -5 * 11 3*7 -8 * 14 i

05 2 * 12 l * 13 3 * 13 4*8 5 * 13 ;

06 3 *9 -l * 10 4 * 11 5 * 12 3*8
07 4 *8 9 * 15 1 e 10 1 * 13 1 * 11 ;

08 3 * 12 2 * 11 -5 * 10 3 * 12 3 * 11
. 09 - 2 .* 10 3 * 12 6*9 -5 * I4 5 * 16

10 2 *9 9 * 10 -7 * 10 2 * 12 4*7 [
11 10 *9 l * 11 l*9 3 * 13 5 * 12 |

12 I * 10 0 * 13 7 * 14 6 * 17 6 * 10
13 7 * 12 3 * 14 -8 * 11 9 * 12 4 * 10
14 10 *9 0 * 12 10 * 10 0 * 14 3 * 12
15 8 * 10 3*7 2*6 1*9 0 * 12
16 -8 * 11 7 * 10 5 * 11 3 * !! 7 * 11
17 1 & 12 4*9 2 * 10 4 * 11 3 * 12
18 -3 *8 WB * 9 l*7 4 * 11 7 * 10
19 l *9 2 * 10 1*9 3*8 -5 * 13
20 5 *8 l * 14 10 * 22 3 * 11 10 e 9

'

21 5 *7 1*9 9 * 10 3 * 10 -2 * 7
22 -4 * 11 3 * 15 0*8 9 * 14 1 * 15 ,

23 3 *8 0 * 10 4*9 4 * 12 7 * 11
24 2 * 10 7 * 12 -9 * 9 8*8 16 * 21 |

25 6 *9 -5 * 13 4 * 12 8*8 7 * 10 |

26 2 * 10 0*8 -4 * 12 1 * 12 l*9 |

27 4 *9 0*9 4 * 14 4 * 13 5 * 10
28 14 * 13 l * 10 12 * 15 -3 * 12 l*9 )
29 4 * 12 0 * l1 6*8 -4 * 11 2*9 1

30 9 *9 -5 * 11 0 * 12 -5 * 13 2 * 12 >

31 2 * 12 9 * 10 1 * 11 -5 * 8 3 * 12
32 0 *8 l * 10 7 * 12 -9 * 13 6*8
33 l *8 3 * 13 3*8 4 * 12 2*8
34 4 * 10 12 * 13 i * 12 l*7 3 * 12
35 0 *9 -l * 9 -8 * 10 11 * 20 4*7
36 2. * 11 9 * 11 2 * !$ 9 * 16 5 * 10

,

37 3 * 10 5 * 13 2 * 13 7 * 11 5 * 13 l

38 4 * 12 -8 * 11 0 * 11 13 * 16 -5 * 10
39 -2 *9 -2 * 9 4 * 12 2 * 10 -2 * 8

,

40 2 * 16 18 4 14 17 * 15 1 * 10 11 * 15
41 3 *7 3 * 12 1 * 11 1 * 12 3 * 11

f42 -4 * 10 3 * 13 13 * 16 11 * 16 3 * 10
43 8 * 15 13 * I4 6 * 13 -8 * 12 -8 * 13
44 4 *8 10 * 11 10 * 12 0 * 11 3*7
45 l *8 -2 * 10 4B * 11 6 * 14 0*7
46 2 *9 4 * 10 10 e 13 -3 e 12 4 * 10

'47 3 *9 3 * 10 3 * 12 -9 * 12 -4 * 7*

48 3 *9 4 * 10 -l * 11 0 * 13 5 * 11
49 2 *9 2 * 10 1 * 14 2*8 -2 e 13
50 5 * 14 4 * 13 1 * 13 3 * 13 1 * 14
51 'O *9 0 * 10- -7 * 15 l * 13 5 * 10
52 4 * 12 -3 * 11 -l * 11 0*7 0 * 12

MEAN 1 *9 0 * 12 0 * 13 1 * 11 0 * 10,

,

2
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TABLE C-VII.1 CONCENTRATIONS OF I-131 IN MILK SAMPLES COLLECIED IN THE VICINITY OF
LIMERICK GENERATING STADON,1996

RESULTSIN UNHS OFPCILITER +/- 2 SIGM4

CONIROL FARMS DN ATOR FANS

COLLECTION 36El 9GI 22F1 23FI 1081 18Cl 19B1 21B1 22Cl -25CIPERIOD

1/16/96 0.0 * 03 -0.1 * 0.2 -0.1 * 03 0.1 * 0.2 0.2 * 03 0.1 * 0.2 4.1 * 0.2 0.0 * 0.2
2/6/96 -0.1 * 0.2 -0.1 * 0.2 0.0 * 0.2 0.1 * 0.2
3/5/96 0.0 * 0.2 0.1 * 0.2 0.0 * 0.2 0.1 * 0.2

'

4

4/9/96 0.1 * 0.2 0.1 * 0.2 0.0 * 0.2 -0.1 * 0.2 -0.1 * 0.2 0.1 * 0.2 0.0 * 0.2 0.1 * 0.2
4/23/96 -0.1 * 0.2 0.0 * 0.2 0.1 * 0.2 0.1 * 0.2

5/7/96 0.0 * 0.2 0.1 * 0.2 0.0 * 0.2 0.0 * 0.2
5/22/96 0.0 * 0.2 0.0 * 0.2 0.0 * 0.2 0.1 * 0.2 0.1 * 0.2 '

6/4/96 0.0 * 0.2 -0.1 * 03 -0.1 * 0.2 0.1 * 0.2 0.0 h 0.2
6/18/96 -0.1 * 0.2 -0.2 * 0.2 0.0 * 0.2 0.1 * 0.2 0.0 * 0.2
7/2/96 0.1 * 0.2 -02 * 0.3 -0.1 * 0.2 0.1 * ~ 0.2 -0.1 * 02 -0.2 * 0.2 -0.2 * 0.2 0.0 * 0.2 0.1 * 0.2 '

7/16/96 0.0 * 0.2 -0.1 * 0.2 0.0 * 0.2 0.1 * 0.2 0.1 * 0.2
7/30/96 -0.1 * 0.2 0.1 * 03 0.0 * 0.2 0.0 * 0.2 -0.1 * 0.2
8/13/96 0.0 * 0.2 0.0 * 0.2 0.0 * 0.2 -0.1 * 0.2 . 0.0 * 0.2
8/27/96 -0.1 * 0.2 0.1 * 0.2 -0.1 * 0.2 0.0 * 0.2 0.0 * 0.2

9/10/96 -0.1 * 0.2 -0.1 * 03 0.1 * 0.2 -0.2 * 0.2 0.0 * 0.2
9/24/96 0.1 * 0.2 0.0 * 0.2 -0.1 * 0.2 -0.1 * 0.2 0.0 * 0.2
10/8/96 0.1 * 0.2 0.0 * 0.2 0.0 * 0.2 0.0 * 0.2 0.0 * 0.2 0.0 * 0.2 0.1 * 0.3 -0.1 * 0.2

10/22/96 0.0 * 0.2 -0.1 * 0.2 0.0 * 0.2 0.1 * 0.2 :

11/5/96 0.0 * 0.2 0.0 * 0.2 0.1 * 0.2 0.0 * 0.2
I1/19/96 0.1 * 0.2 -0.2 * 0.2 0.0 * 0.2 -0.1 * 0.2.

12/10M6 0.0 * 0.2 0.0 * 0.2 0.0 * 0.2
.

12/11/96 0.0 * 0.2

MEAN 0.1 * 0.1 0.0 * 0.2 -0.1 * 0.1 -0.1 * 0.1 0.0 * 0.2 0.0 * 0.2 0.0 * 0.2 0.0 * 0.2 0.0 * 0.1 0.0 * 0.2

C - 12
'
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TABII C-VIL2 CONCINTRATIONS OF GAMMA EMMITTERS IN MILK SAMPLES COLLECTED IN T1IE VICINITY OF LIMECICK GENERATING STATION,1996

PESL7 75fN b?MOFPC21ZIER +/- 25?GMA

STC Coll.ECTION BE 7 E40 MN-54 CO-58 FE-59 CO.60 ZN-65 ZR-95 NB.95 CS-134 CS-137 ILA-140 LA-140 RA-226 Til-232
PERIOD

1021
5/2196 2 * 12 1700 * 200 -2.1 * 2.0 -0.2 * 2.0 0*2 1.1 * 3 -2 * 4 0.8 * 2 0.5 * I.0 -4.5 * 2 0.8 * 20 -2 * 5 1.1 * 2.0 36 * 30. -1.2 * 6.0
6/496 -l * 13 1900 * 200 -0.6 * 2.0 06 * 2.0 1*2 0.1 * 4 0*5 2.5 * 3 1.4 * 2.0 -5.1 * 2 0.5 * 2.0 -2 * 5 -1.2 * 2.0 3 * 40. 50 * 6.0
6/1196 7 * 14 1700 * 200 0.6 * 2.0 -0.5 * 2.0 -l * 2 -10 * 5 -3 * 6 -1.7 * 4 -0.2 * 2.0 -9.7 * 2 0.8 * 2.0 0e6 03 * 2.0 31 * 40. -4.6 * 90
7/196 4 * 15 1800 * 200 -0.1 * 2.0 -1.6 * 2.0 0*2 2.9 * 5 -2 * 5 -0.2 * 3 06 * 20 4.4 * 2 0.6 * 2.0 -4 * 8 1.7 * 3.0 -24 * 40. 6.I * 70
7/1696 -14 * 19 1600 * 200 -32 * 3.0 0.4 * 30 -3 * 3 2.1 * 7 1*8 -2.9 * 5 IS * 30 -01 * 3 4.0 * 3.0 1 * 10 -I.8 * 3.0 10 * 60. -2.5 * 10,

7/30 96 -7 * 15 1800 * 200 0.4 * 2.0 00 * 2.0 -l * 2 -13 * 4 -9 * 5 -1.5 * 3 -0.1 * 2.0 00 * 2 1.0 * 2.0 1*7 1.8 * 2.0 to * 40. 5.9 * 7.0
8/13.96 -9 * 23 1500 * 200 00 * 3.0 -1.7 * 3.0 -3 * 4 -3.3 * 7 -5 * 9 0.0 * 5 1.9 * 3.0 2.1 * 3 0.5 * 3.0 4*9 1.6 * 4.0 4 6 * 60. 13 * 10.
8/27,96 1 * 17 1600 * 200 -08 * 2.0 0.0 * 2.0 0*3 -13 * 6 -7 * 6 -2.5 * 4 03 * 2.0 5.2 * 2 23 * 2.0 -3 * 7 -2.4 * 3.0 -16 * 30. -2.6 * 10.
9'10/96 i * 17 1700 * 200 -0.5 * 2.0 -1.1 * 2.0 1*2 -1.0 * 5 4*6 4.7 * 4 2.7 * 2.0 03*3 -0.4 * 20 5*8 2.0 * 2.0 -41 * 60. 2.7 *90
9/24.96 -2 * 14 1600 * 200 -1.4 * 2.0 -0.7 * 2.0 0*2 23 * 4 3*5 -3.7 * 3 03 *2.0 0.9 *2 1.0 * 2.0 1*6 0.2 * 2.0 -11 * 50. 48 * 7.0

MEAN -2 * 13 1690 * 239 -0.8 * 2.4 -0.5 * I.6 -l * 3 0.1 * 4.0 -2 * 8 -04 * 5.2 0.9 * 1.9 -3.0 * 7.5 1.1 * 2.4 0 * $9 -0.1 * 33 -9 * 62. 1.5 * 8.0

ISCI
1/1696 3*7 1500 * 100 -0.2 * 0.9 -0.1 * 0.9 0*1 1.7 * 2 -4 * 2 0.1 * I -0.7 * 0.9 -6.2 * I 0.4 * 0.9 0*3 0.7 * 0.8 -6 * 20. 02 * 30
l'696 6 * 17 1300 * 100 -03 * 2.0 -2.4 * 2.0 -l * 3 3.6 * 5 -15 * 7 0.6 * 4 13 * 2.0 -1.4 * 2 -03 * 2.0 1*7 0.2 i 3.0 -27 * 60. 9.8 * 9.0
3 5.96 -2 * 8 1400 * 100 -0.5 * 1.0 -1.4 * 1.0 -I * I -0.5 * 2 I*3 -1.6 * 2 0.8 * 1.0 08 * I 0.0 * 1.0 4*3 0.2 * 1.0 3 * 30. -1.8 * 40
4.9/96 -5 * 10 1500 * 100 13 * 1.0 -0.5 * 1.0 1*I -08 * 3 -5 * 3 -0.5 * 2 0.4 * I.0 -66 * 2 0.7 * 1.0 1*5 -0.5 * 1.0 -20 * 40. 0.0 * 5.0
4'23.96 -2 * 8 1400 * 100 -0.7 * 1.0 -I.0 * 1.0 0*1 1.5 * 3 1*3 13 * 2 -0.6 * 1.0 -36 * I -01 * 1.0 0*4 -0.7 * 10 19 t 30. 4.4 * 50
5/7.96 8*8 1300 * 100 0.7 * 1.0 0.7 * 1.0 I*I 0.9 * 3 -5 * 3 0.2 * 2 1.0 * 1.0 -0.1 '*1 -0.7 * l 0 2*4 -13 * 1.0 -2 * 40. -2.2 * 5.0
$/22.96 i*7 1500 * 200 03 * 0.9 -1.0 * 0.9 0*I 0.9 * 2 -2 * 2 0.1 * I 00 * 0.8 -3.2 * 0.9 -0.1 * 0.9 0*3 0.0*O8 0 * 20. 1.6 * 4.0
6/496 3 * 10 1400 * 100 1.2 * 2.0 -0.9 * 2.0 I*2 2.4 * 4 0*5 -1.5 * 3 -0.7 * 2.0 -1.6 * 2 -1.8 * 20 0e6 0.5 * 2.0 0 * 40. 7.7 * 80
6/18,96 0*8 1400 * 100 -1.0 * 1.0 00 * 1.0 0*1 0.8 * 3 -3 * 3 03 *2 0.2 * 1.0 -3.9 * I 0.2 * 1.0 1*4 -0.8 * 1.0 5 * 30- 2.1 * 30
7/2.96 5 * 10 1600 * 200 -0.7 * 1.0 -0.5 * 1.0 0*1 2.1 * 3 0*3 -13 * 2 1.0 * 1.0 -1.3 * 1 0.7 * 1.0 0*6 -1.0 * 20 -l * 30. 4.2 * 5.0
7/1696 6 * 10 1400 * 100 01 * 2.0 1.1 * 2.0 -l * 3 1.6 * 5 326 -2.2 * 3 0.6 * 20 -1.5 * 2 -0.1 * 2.0 0*6 -0.6 * 2.0 8 * 40. 3.4 * 9.0
7/3496 7*9 1500 * 100 -0.9 * 1.0 -0.1 * I.0 1*I 03 * 3 -2 * 3 1.1 * 2 0.8 * 1.0 -33 * 1 1.4 * 1.0 2*4 -0.3 * 2.0 -3 * 30. 5.0 * 5.0
8/13<96 -17 * 30 1500 * 100 03 * 4.0 2.7 * 4.0 -l * 4 -5.1 * 9 -17 * 10 2.0 a7 -03 * 40 -2.4 * 4 3.8 * 4.0 -2 * 10 -2.5 * 5.0 21 * 70. 11.0 * 20.
817,96 2*8 1500 * 100 -0.1 * 1.0 -03 * 1.0 0*1 0.3 * 2 -2*3 0.2*2 0.2 * 1.0 -0.6 * 1 1.2 * 1.0 3*4 0.1 * 1.0 -15 * 30. -13 * 4.0
9/1096 -2 * 7 1500 * 200 0.1 * 0.9 -0.4 * 0.9 0*I 0.8 * 2 -2 t 2 -0.9 * I 0.8 * 0.9 -2.8 * 0.9 -06 * 0.8 0*3 -06 *0.9 -25 * 20. l.3 * 4.0
972496 1 * 10 1300 * 100 1.1 * 2.0 03 * 2.0 1*2 -1.0 * 4 -3 * 5 -3.1 * 3 0.8 * 20 0.1 * 2 1.9 * 2.0 3*6 0.4 * 2.0 94 * 80. -3.8 * 7.7
10196 -3 * 7 1600 * 200 06 * 3.0 -01 * I.0 0*I 0.5 * 2 -4 .t 2 0.2 * 2 -0.4 * 1.0 -36 * I 0.7 * I.0 -l * 4 -0.2 * 1.0 -10 * 20. 3.2*40
10/22.96 2*9 1400 * 100 -0.5 * 1.0 -03 * 1.0 0*I 2.4 * 3 -4 * 3 0.1 * 2 -2.2 * 1.0 -6.9 * I 0.2 * 1.0 -l * 4 0.2 * 1.0 -10 * 30. 2.3*50
11/5,96 -9 * 9 1500 * 100 -0.9 * 1.0 -1.4 * 1.0 I*I -1.1 * 3 -7 * 3 0.6 * 2 1.0 * 1.0 0.4 * I 0.5 * 1.0 0*4 0.1 * 1.0 -7 * 30. 3.6 * 5.0
11/19,96 -4*7 1500 * 200 03 * 0.9 -0.2 * 0.9 0*I 0.0 * 2 -5 * 2 0.1 * 2 0.6 * 0.9 -5.5 * I -0.2 * 0.9 I*3 0.0 * 0.9 -8 * 30. 0.6 * 4.0
12/10,96 -3 * 8 1500 * 200 -0.4 * 0.9 -08 * 0.9 0*1 -0.8 * 2 -7 * 2 -03 * 2 1.2 * 1.0 -03 * 1 -0.6 * 1.0 5*3 0.0 * 1.0 17 * 30. -0.8 * 4.0

MEAN 0 * 12 1452 * 175 -0.1 * I.4 -03 * 2.1 0*I 0.5 * 3.6 -4 * 10 -0.2 * 2.4 0.2 * 1.8 -2.5 i 4.7 03 * 23 1 * 3.6 -03 * 1.4 2 * 49. 2.6 * 8.1

C - 13



TABII C-VII2 CONCENTRATIONS OF GAMkIA EMkIITTERS IN MILK SAkiPLES COLLECI'ED IN TIIE VICINTIY OF UMTRICK GENERATING STATION,1996

PLSULTSLV UNTTSOFPCIZ2 tdt +/- 2 SIGL4

STC COLIICTION BE-7 K-40 MN-54 CO.58 FE-59 CO-60 ZN45 ZR-95 NB 95 CS-134 CS-137 IM-140 LA-140 RA-226 TH-232ITRIOD

19BI
8/1696 -4 * 7 1300 * 100 -03 * 0.9 -I.6 * 0.8 0 *0.9 45 * 2 -5 * 2 0.2 * I 41 *0.9 -8.2 * I -03 * 0.9 0*3 -0.I * 08 -8 * 20. 03 *3.0
2496 -4 * 9 1300 * 100 -0.5 * 1.0 0.2 * 1.0 0*1 -1.0 * 3 4*3 0.4 * 2 0.9 * 1.0 -10. * 1 Al * I.0 -2 * 4 0.2 * 1.0 -11 * 30. 48 *4.0
3/5.96 1*7 1300 * 100 42 *0.9 0.2 * 0.9 0*I -03 * 2 1*2 -1.1 * I -03 * 0.8 -0.3 * 0.9 -03 * 0.9 -l * 3 41 *0.8 18 * 20. 03 * 3.0
4 9/96 8 * 10 1300 * 100 46 *I.0 -l.1 * I .0 1*2 1.1 * 3 2*4 0.2 * 2 1.4 * 2.0 41 * 2 06 * 1.0 2*5 1.2 * 2.0 17 * 40. 2.9 * 5.0
4'23/96 4*7 1400 * 100 45 * 0.9 -0.1 * 0.9 0*I 0.1 * 2 -l * 2 -03 * 2 0.4 * 0.9 -3.4 * 0.9 0.1 * 1.0 1*3 44*I.0 0 * .4. 1.1 * 30
$/7.96 3*7 1400 * 100 44 *0.9 42 *0.9 0*I -13 * 2 -2 * 2 1.1 * 2 0.4 * 0.9 -40 * 0.9 44 *0.9 2*3 0.1 * 0.9 -16 * 3* 49 *3.05/22,96 -11 * 10 1400 * 100 -1.7 * 2.0 45 *2.0 0*2 -08 * 4 -5 * $ -l.5 * 3 0.6 * 2.0 -1.2 * 2 0.4 * 2.0 3*6 0.5 * 2.0 -16 * 4E 6.2 * 8.0
6/496 2*9 1400 * 100 -0.2 * 1.0 45 *1.0 0*1 -03 * 3 -2 * 3 -1.7 * 2 03 * l.0 -3.1 * 1 13 * 1.0 2*4 0.6 * 1.0 4 * ''A. -0.9 * 5.0
6r18.96 1*7 1500 * 100 44 *0.8 46 *0.8 0 * 0.9 1.1 * 2 -2 * 2 -l.2 * I 0.0 * 0.8 -2.0 * 0.8 0.2 * 0.9 -2 * 3 42 * 0.8 to a 20. -I.I * 4.0
7/2<96 -8 * 10 1500 * 200 47 *I.0 0.1 * l.0 1*2 1.2 * 3 -2 = 4 47*3 1.2 * 1.0 -1.8 * I 0.0 * I.0 1*6 -1.9 * 2.0 -33 * 39. 0.1 * 50
7/I6,96 3 * 10 1400 * 100 0.4 * 2.0 0.8 * 2.0 1*2 03 * $ 1*5 0.5 * 3 -I.8 * 2.0 -2.2 * 2 0.3 * 2.0 -4 * 6 0.7 * 3.0 10 * 40. -2.5 * 9.0
7/30,96 -l * 20 1400 * 100 -I.0 * 2.0 03 * 2.0 2*3 I.8 * 6 -5 * 6 0.2 * 4 0.7 i 2.0 -08 * 2 2.4 * 2.0 2*8 0.6 * 3.0 -37 * 50 5.7 * 10,
8/13:96 2 * 20 1300 * 100 1.1 * 2.0 23 * 2.0 1*2 -1.2 * 5 -5 * 6 1.6 * 4 -1.1 * 2.0 1.7 * 2 1.7 * 2.0 0*7 0.6 * 2.0 24 * 40. 5.5 * 8.0
8'27.96 9 * 20 1400 * 100 0.1 * 2.0 47 *2.0 1*2 2.1 * $ -7 * 6 0.6 * 4 0.4 * 2.0 03*2 41*2.0 1*7 1.9 * 2.0 23 * 40. 3.5 * 8.0
9/1096 -l * 7 1500 * 200 0.0 * 0.9 0.5 * 0.9 0*I -1.0 * 2 -3 * 2 -0.9 * I 45 * 0.9 0.I * 0.9 03 * 0.9 -l * 3 0.9 * 0.8 4 * 20. 03 * 3.0
9/2496 -7 * 8 1600 * 200 0.0 * 1.0 0.0 * 1.0 0*1 1.7 * 2 -l * 3 -03 * 2 03 * 1.0 42 *I 0.0 * I.0 -2 * 4 0.7 * I .0 -21 * 30. 2.4 * 40
10/196 -4 * 1 1400 * 100 -0.3 * 0.8 0.5 * 0.9 0 *0.9 41 *2 -5 * 2 03 *2 -0.7 * 09 -2.5 * 0.9 03 * 0.9 0*4 0.4 * 1.0 14 * 20. l.5 * 3.0
10/22,96 3*8 1500 * 200 48*1.0 -0.7 * I .0 1*1 -0.9 * 2 -5 * 3 0.7 * 2 0.9 * 1.0 -83 * I 03 * 1.0 -2 * 3 41 *1.0 -14 * 30. 5.2 * 4.0
II/5.96 -3 * 20 1500 * 100 0.0 * 2.0 49 *2.0 -l * 3 23 * $ -7 * 6 1.2 * 4 2.6 * 2.0 -03 * 2 -06 * 2.0 0*7 -1.7 * 2.0 7 * 50. 5 4 * 10.
11/1996 7*9 1500 * 100 41 *l.0 -03 * 1.0 0*1 1.1 * 2 4*3 49 * 2 0.5 * 1.0 -0.3 * I 0.0 * 1.0 1*4 0.6 * 1.0 $ * 30. 2.6 * 4.0
12/10/96 0*6 1500 * 100 44 *0.8 0.5 * 0.8 1 * 0.9 0.0 * 2 -4*2 47 *1 4 8 * 0.8 -1.8 * 0.9 0.6 * 0.9 0*3 04 * 0.8 11 * 20. 1.2 * 3.0

klEAN O * II I419 * 175 -03 * 1.1 41 *I.6 0*1 03 * 23 -3 * 5 41 *1.8 0.2 * 1.9 -2.3 * 6.1 03 * 1.4 0 * 3.6 0.2 * 1.7 -l * 35. I.8 * 5.7

2131
1/1696 0*8 1400 * 100 42 * 1.0 -0.7 * 1.0 0*I I4*2 -9 * 3 -1.4 * 1.7 2.5 * 1.1 -16. * 1.4 45 *1.0 -1 * 4 1.1 * 1.0 34 * 32. 4.4 * 3.9
2696 -2 * 6 1400 * 100 0.1 * 0.8 -1.0 * 0.8 0 * 0.9 -l.4 * 2 -9 * 3 0.2 * I 03 =0.8 -10. * I -03 * 0.9 3*3 44 *0.9 -21 * 30. -0.5 * 40
3/5,96 I*7 1400 * 100 44 *1.0 48 *1.0 0*I l.0 * 2 I*3 0.4 * 2 13 * 1.0 41 * I -0.1 * 1.0 I*3 48*0.9 9 * 30. 4.7 * 4.0
4,9/96 -2 * 10 1400 * 100 48 *1.0 03 * 1.0 0*2 -03 * 3 0*4 46 *2 -08 * 1.0 48*2 0.0 * 1.0 I*5 00 * 1.0 39 * 30. 45 *3.0
4'23.96 -l * 8 1400 * 100 41 *1.0 03 * 1.0 0*I -l.2 * 2 -4 * 3 -0.1 * 2 0.0 * 1.0 -3.2 * I 0.0 * 1.0 2*4 00 * 1.0 7 * 30. 0.9 * 5.0
5/7/96 2*7 1400 * 100 44 *0.8 48 *0.8 0 * 0.9 0.5 * 2 -5 * 2 1.0 * I 06 * 0.8 -0.7 * 0.9 1.0 * 0.8 0*3 -02 *0.8 -8 * 20. 0.6 * 4.0
5/22/96 7*8 1500 * 200 03 * 1.0 0.3 * 1.0 -l * I 44 *2 4*3 -0.1 * 2 0.5 * 1.0 45 * I ;3 3 LO -2 * 3 00 * 1.0 -9 * 30. -1.2 * 5.0
6/496 7 * 20 1400 * 100 1.6 * 2.0 06 * 2.0 2*3 1.8 * 5 -9 * 6 -0.9 * 4 -0.7 * 2.0 -3.4 * 2 -0.1 * 2.0 -4 * 8 -2.7 * 2.0 17 * 30. -5.6 * 10.
6/IE96 -7 * 10 1400 * 100 -1.5 * 2.0 -2.0 * 2.0 -3*2 0.7 i 5 -3 * 6 I.4 * 3 1.2 * 2.0 -4 3 * 'I 0.8 * 2.0 0*6 0.4 * 2.0 -17 * 40. -4.0 * 8.0
7/2/96 8 * 10 1400 * 100 -1.5 * 2.0 0.9 * 2.0 I*2 0.7 * 3 0*4 -1.0 * 3 -0.1 * 2.0 -2.1 * 2 0.6 * 2.0 -4 * 7 0.1 * 2.0 25 * 40. 47*5.0
7/96.96 12 * 20 1400 * 100 -13 * 2.0 -1.8 * 2.0 -I * 2 1.5 * $ -4 * 6 48 i4 1.5 * 2.0 -7.0 * 2 46*2.0 1*7 -23 * 3.0 9 * 50. -2.1 * 10.
7/M96 8*9 1400 * 100 0.2 * 1.0 -03 * 1.0 0*I -06 * 3 -2 * 3 42 *2 0.4 * l 0 46 *I -06 * 1.0 0*4 0.4 * 1.0 -8 * 30. 43 *5.0
t'13/96 -2 * 10 1400 * 100 0.5 * 2.0 48 *2.0 I*2 -1.2 * 4 -7 * 5 0.1 * 3 41 *2.0 -1.1 * 2 44*2.0 2*6 46 *2.0 0 * 40. -03 * 7.0
8/27/96 5 * 10 1400 * 100 -1.2 * 2.0 48 *2.0 -1 i 2 0.1 * 4 -5 * 5 1.6 * 3 -0.1 * 2.0 44 *2 0.5 * 2.0 2*6 -1.5 * 2.0 26 * 40. 7.0 * 7.0
9/10,96 -4 * 8 1500 * 200 0.7 * 1.0 1.0 * 1.0 1*1 13 * 2 -2 * 3 -1.7 * 2 44 *1.0 42 * I 0.5 * 1.0 -l * 4 0.5 * 1.0 7 * 30. 45 * 40
9/24.96 3*7 1400 * 100 41 *0.9 0.2 * 0.8 1*I 0.8 * 2 0*2 48 *I -03 * 0.9 0.0 * 0.9 -0.6 * 0.9 -4 * 3 -0.4 * 08 -3 * 20. 46 *3.0
10496 -4 * 7 1600 * 200 0.7 * 0.9 00 * 0.8 1 * 0.9 0.0 * 2 0.* 2 41*2 03 * 0.9 -1.8 * 0.8 0.0 * 0.8 0*4 -0.2 * 1.0 2 * 20. -l.0 * 3.0
10/22.96 -5 * 8 1400 * 100 49 * I.0 -0.6 * 1.0 1*1 1.1 * 3 -4 * 3 -l.2 * 2 0.9 * I.0 45 *I -03 * 1.0 -2*4 -03 * 1.0 -23 * 30. -33 * 5.0
11/5/96 5*9 1500 * 100 41 t 1.0 -0.2 * 1.0 0*I 41 i3 1*3 0.1 * 2 0.1 * 1.0 -0.7 * I 45 *1.0 -3 * 4 -06 * 1.0 -17 * 30. -0.5 * 5.0
1 t/19.96 -5 * 8 1400 * 100 -03 * 1.0 -1.4 * I.0 0*I -1.4 * 2 2*3 0.7 * 2 43 * 1.0 44 *I -1.1 * 1.0 2*4 0.4 * 1.0 -5 * 30. 3.0 a 4.0
12/10/96 -5 * 10 1400 * 100 0.2 *2.0 -13 * 2.0 -l * 2 2.1 * 4 -l * 5 -2.2 * 3 42 *2.0 -3.0 * 2 0.8 * 20 -2 * 6 0.2 * 2.0 -22 * 40. -4.2 * 7.0

hfEAN I * 11 1424 * 108 -03 * 1.5 44 *1.7 0*2 03 * 2.2 3*7 43 * 2.0 03 * 1.6 -3.2 * 83 0.0 * 1.1 -l * 43 -03 i 1.8 2 * 36. 42 *6.1

C - 14
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TABLE C-VIL2 CONCENTRATIONS OF O.% A EkthtITTERS Di blILK SAhlPLIS COLLECTED IN THE VICINTTY OF IlklERICK GENERATING STATION,1996

RESL7.7SLN UNTTSOFPCIIITDt +/- 2 SXAtA

STC COLLECIlON BE-7 K-40 klN-54 C0-58 FE-59 C040 ZN45 ZR-95 NB-95 CS 134 CS-137 BA-140 LA-140 RA-226 Tll-232
PERIOD

22F1
1/1696 9 * 12 1300 * 100 0.0 * 2.0 -03 * 2.0 I*2 -1.4 * 4 -7 * 5 2.1 * 3 -1.0 * 2.0 -1.8 * 2 0.9 * 2.0 2*5 2.3 * 2.0 10 * 40. 4.2 * 8.0
1596 0*8 1300 * 100 03 * 1.0 -0 9 * I O O*I -1.4 * 2 3*3 -0.7 * 2 -0.1 * 1.0 03 * 1 1.7 * 1.0 -3 * 3 0.0 * 1.0 2 * 30. 0.7*40
3/3.96 13 * 10 1300 * 100 -1.2 * 2.0 1.4 * 2.0 2*2 2.4 * 4 -11 * 5 0.4*3 1.2 * 2.0 1.6 * 2 0.2*20 5*3 0.2 *2.0 0 * 40. 0.6 * 7.0
4996 -2 * 10 1400 * 100 -0.1 * 1.0 -0.4 * 2.0 -l * 2 -0.2 * 3 -2 * 4 0.6 * 2 2.1 * 2.0 0.4 * 2 0.0 * 2.0 -l * 5 0.1 * 2.0 62 * 60. 1.9 * 5.0
47196 12 * 10 1400 * 100 03 * 1.0 -13 * 1.0 0*2 0.5 *3 -6 * 4 0.9*2 0.7 * 2.0 -83 * 2 03 * 1.0 1*3 -1.0 * 2.0 -14 * 40. -13 * 60

hfEAN 6 * 14 1340 * 110 0.2 * l.2 -03 * 2.1 0*2 0.0 * 3.2 -5 * 11 0.7 * 2.0 0.6 * 2.4 -1.6 * 7.9 0.6 * 1.4 1 * 5.8 03 * 2.4 12 * 58. 0.4 * 2.4

901
$/796 -6*7 1400 * 100 -0.4 * 1.0 -0.1 * 1.0 1*1 1.2 * 2 0*3 -0.9 * 2 4.9 * I O -4.5 * 1 -0.8 * 1.0 1*3 0.1 * 0.9 12 * 30. -4.5 * 40
5/2196 0*8 1500 * 200 0.5 * 0.9 -06 * 0.9 0*1 1.1 * 2 -I * 2 06 * 2 0.6 * 1.0 -2.9 * 1 13 * 1.0 2*3 0.8 * 0.9 -5 * 30. 3.8 * 4.0
6/496 10 * 9 1400 * 100 0.1 * 1.0 03 * 1.0 0*I 0.9 * 3 -4 * 3 0.6 * 2 1.2 * 1.0 -3.4 * I 03 *10 -2 * 4 -1.1 * 1.0 -4 * 30. -43 * 5.0
6/18.96 4 * 20 1300 * 100 -I.6 * 2.0 -0.2 * 2.0 2 3 2.8 * 5 0*6 0.1 * 4 1.1 * 2.0 -3.4 i 2 0.9 * 2.0 4*7 -1.2 * 2.0 19 * 30. 0 8 * 10.
7/2,96 0 * 10 1500 * 200 -04 * 1.0 0.9 * 2.0 0*2 3.0 *4 -2 * 4 -0.3 * 3 1.1 * 2.0 -0.8 * 2 -1.2 * 1.0 1*6 0.5 * 2.0 -l * 30. 0.4 * 5.0
7/1696 5 * 20 1300 * 100 -2.2 * 2.0 2.2 * 2.0 1*3 -1.7 * 6 -3 * 6 -l.2 * 4 0.6 * 2.0 -3.9 * 2 1.5 * 2.0 3*7 -13 * 3.0 -11 * $0. -I L * 10.
7/30.96 -3 * 10 1400 * 100 0.4 e 2.0 0.7 * 2.0 0*2 -2.8 * $ 0*6 0.6 * 3 2.2 * 2.0 -2.7 * 2 0.8 * 2.0 3*7 0.5 * 3.0 -13 * 40. -2.8 * 8 0
8/13/96 -3 * 7 1400 * 100 0.3 * 0.8 -0.1 * 0.8 0 * 0.9 0.6 * 2 -2 * 2 1.1 * 1 -0.4 * 0.8 -23 * 0.9 1.2 * 0.9 -l * 3 0.2 * 0.8 3 * 20. 2.4 * 30
&~27,96 2*7 1400 * 100 0.1 * 0.9 04 * 0.8 0 * 0.9 06*2 -2*2 -1.2 * I -0.2 * 0.8 -0.2 * I 0.6 * 0.9 2*3 0.1 * 0.9 13 * 20. -03 * 3.0
9/1696 11 * 10 1300 * 100 0.2 * 2.0 03 * 2.0 1*2 4.1 * 5 -2 * 5 0.0 *3 0.1 * 2.0 -1.5 * 2 03 *20 1*6 0.7 * 2.0 8 * 40. l.7 * 7.0
9/2496 2*7 1400 * 100 0.1 * 0.9 0.8 * I.0 0*I -1.2 * 2 -3 * 2 -0.7 * 2 -0.7 * 0.9 -43 * I 0.3 * 0.9 -l * 3 0.4 * 0.9 4 * 20. -1.0 * 3.0
10,8.96 7*9 1500 * 100 1.0 * 1.0 -1.1 * 1.0 1*I 0.0 * 3 -2 * 3 0.5 i2 0.5 * 1.0 -3.2 * I -0.5 * 1.0 0*5 0.4 * 1.0 15 * 30. 1.7 * 4.0
10/22.96 -l * 7 1400 * 100 0.2 * 0.9 0.5 * 0.8 0*I -1.4 * 2 -5 * 3 0.5 * I -0.8 * 0.9 -3.4 * 1 -0.5 * 0.9 1*3 0.1 * 0.9 22 * 20. 3.2 * 4.0
11/5/96 7 * 10 1400 * 100 -1.2 * 2.0 -0.7 * 2.0 -3 * 3 1.2 * 5 0*6 0.1 * 3 0.2 * 2.0 -0.2 * 2 -0.9 * 2.0 2*6 2.2 * 2.0 -20 * 40. 2.0 * 8.0
11/19:96 5*7 1400 * 100 -0.6 * 0.9 4.7 * 0.9 0*1 1.0 * 2 -6 * 3 0.1 * 2 4.6 * 0.9 -60 * 1 1.0 * I.0 3*3 0.2 * 0.9 10 * 20. -03 * 4.0
12/11/96 4*8 1600 * 200 -03 * 1.0 -0.4 * 1.0 0*1 -0.9 * 2 -5 * 3 -0.2 * 2 0.7 * 1.0 0.8 * I 03 * 1.0 -2 * 3 -0.2 * 1.0 13 i 30. 3.0 * 4.0

blEAN 3*9 1413 * 161 -0.2 * 1.7 0.1 * 1.6 0*2 03 *3.7 -2 * 4 0.0 * 1.4 03 * 1.7 -2.7 * 3.9 0.3 * 1.7 1 * 3.7 00 * 1.7 4 * 24. -03 * 7.6
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TABLE C.VDI.1 QUARTERLY T1.D RESULTS FOR !.JMERICK OENERA'11NO STATION,1996,

RESULTSIN UNITS OFMUll-ROFXIGENsTL1 +/- 2 S)GMA

. |

- STATION MEAN JAN. MAR APR-JUN JUL-SEP OCT-DEC |
1

-. CODE +/- 2 8.D (1)

3882 6.720.6 6.220.3 6.9 t 0.4 6.7 * 0.6 6.820.4
3601 5.1 * 0.5 - 5.2 t 0.3 5.4 s 0.3 4.8 0.2 5.1 t 0.7
2E1 6.2 g 0.9 5.5 t 0.4 6.5 t 0.3 6.3 * 0.6 6.4 * 0.5
381 6.0 t 0.5 5.7 * 0.3 6.320.5 6.1 * 0.4 6.1 t 0.2
4E1 4.520.5 4.220.2 4.610.2 4.410.2 4.720.3

i - 581 7.0 t 0.9 6.4 * 0.8 7.3 t 0.3 7.0 t 0.5 7.320.8
SH1 7.5 t i 6.820.3 7.710.6 7.72 0.3 7.9 t 0.3
GC1 6.120.5 5.8 * 0.2 6.2 t 0.1 6.22 0.2 6.3 t 0.5
781 6.420.7 5.920.2 8.620.5 6.62 0.6 6.5 * 0.5
7Et 6.320.8 5.7 * 0.5 6.6 t 0.3 6.3 * 0.3 6.5 * 0.4
SC1 6.02 0.3 5.8 * 0.3 6.0 t 0.4 6.02 0.8 '6.120.5

8 1083 6.1 t 1 5.920.4 6.620.6 5.6 t 0.5 6.520.7
10E1 6.320.7 5.820.5 6.620.2 6.2 t 0.6 6.520.5
10F3 6.220.0 6.620.4 6.6 * 0.2 6.020.2- 6.410.7 j
1181 6.9 * 1 6.42 0.6 7.1 a 0.5 6.5 * 0.1 7.420.3 J

1382 10.011.3 9.5 t 0.8 10.520.6 9.32 0.5 10.6 * 1.0 j

13C1 4.510.4 4.42 0.1 4.620.3 4.3 t 0.3 4.720.3 i.

13E1 6.2 * 0.8 5.820.5 6.620.6 6.02 0.5 6.5 * 0.4
4 1481 5.5 t 0.5 5.320.3 5.8 t 0.4 5.220.3 5.6 * 0.3

1501 6.2 t 1.2 5.5 t 0.4 6.620.5 6.020.4 6.7 * 0.7
16F1 6.420.9 5.710.2 6.7 * 0.4 6.42 0.7 6.710.5,

1781 5.820.9 5.3 * 0.3 6.320.2 5.620.3 6.120.2
^

1882 6.721 6.31 0.8 7.420.3 6.32 0.5 6.820.3
1901 5.91 0.8 5.520.4 6.320.3 5.610.4 6.120.3.

e 2001 5.510.7 5.22 0.4 5.920.6 5.3 * 0.3 5.720.3
"

20F1 5.91 0.9 5.32 0.2 6.3 t 0.7 5.620.5 6.120.9
2182 5.4 s 0.8 5.02 0.1 5.920.6 5.1 t 0.5 5.5 t 0.3

i 2382 . 5.620.5 5.32 0.2 5.8 a 0.5 5.42 0.3 5.820.3
*'

2401 5.120.9 4.820.4 5.6 * 0.4 4.720.2 5.3 t 0.3
$ . 2552 5.01 0.3 4.9 * 0.6 (2) 5.110.2 (2)

2501 4.920.7 4.7 * 0.2 5.320.3 4.5 t 0.3 5.120.5
26S3 5.120.8 4.810.3 5.620.3 4.81 0.2 5.320.3
2002 5.5 t 0.7 5.310.3 6.0 t 0.5 5.2 * 0.3 5.6 * 0.6*

i- 2981 5.310.9 5.02 0.2 5.910.4 4.9 * 0.5 5.320.4
'

29E1 5.820.7 5.5 t 0.3 - 6.220.5 5.52 0.2 6.020.3
3181 6.210.9 6.210.3 6.620.7 5.620.5 6.310.4

'

31D1 7.4 t 1.2 .7.210.2 8.0 t 0.6 6.720.4 7.820.7
31D2 6.32 0.7 6.1 a 0.3 6.820.4- 6.0 t 0.4 6.420.5
3482 6.6 t 1 6.5 t 0.4 - 7.0 t 0.3 5.910.2 7.020.64

34E1 5.921 5.4 * 0.6 6.6 0.4 5.820.4 5.6 * 0.3

,

i

f'
!

(1) MEAN AND TWO HMES THE STANDARD DEVIATION OF THE QUARTERLY RESULT 5
(2) SEE PROGRAM EXCEmONS SECTION POR EXPIANAT10N
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TABLEC VUL2 1996 MEAN TLD RESULTS FROM llMERICK OENERATING STATIONFOR THE SITE BOUNDARY, j
'MIDDLE, AND OUIYR RINOS 1996

JtESULTSINUNITSOFMIUJ-RODilGENSTD. MO. +/ 2STAhDARDDETTATIONSOFTHE
*

STA110N DATA !

,

EXPOSURE . SITE MIDDLE RING OLTTER RINO
pemum

JAN-MAR 6.0 * 2.2 5.4 * 1.2 6.8 * 0.0 i
i APR4UN 6.3 e 4.1 6.2 * 1.4 ' 7.7 * 0.0

A L8EP 6.0 * 2.3 5.6 * 1.4 7.7 * 0.0
'

OCT DEC o.2 * 4.1 6.0 * 1.4 7.9 * 0.0 i

!

'

TABLE C-VIII.3 SUMMARY OF THE 1996 AMBIENT DO6IMETRY PROGRAM FOR LIMERICK OENERATING STATION ,

itESULTS IN UNITS OFMIUJ.ROEVIGDISTD. MO.
,

,

PERIOD PRFA)P
NO. OF SAMPLES PERIOD PERIOD MEAN +/- MEAN +/-

11 RATION ANALY7Fn MINIMtfM MAYfut ru 2 g_D_ 2 g D. f1) '

SITE 64 ' O.0 10.6 6.1 * 3.2 7.6 * 2.4
,

MIDDLE RINO 92 4.2 8.0 5.8 * 1.5 7.8 * 2.2
'

OLITER RING 4 6.8 7.9 7.5 * 1.0 7.8 * 3.0
1

,

t

!

THE PRE 4)PERATIONAL MEAN WAS CAIEULATED FROM MONTHLY 11D READINOS 01/15/821V 12/02/84. !

SITE BOUNDARY RINO STATIONS 3682,381, SSI,781,1083,1151,1382,14S1,1882,2152,23S2,25S2,26S3, !,

29S1,3151,34S2 - !'

MIDDLE RING STA110NS.36DI,2El,4El,6Cl,7El,9Cl,10Et,10F3.13Cl,13El,ISDl,16F1,17B1,19DI 20DI, .

20FI, 24DI,25 DI, 28D2, 29E t,31 Dl,3 t D2,34El I

'

OLTTER RING STATIONS.5H1

i

i

h

i

.

.

I

i

i
t

.

.

L
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TABLE C-DCI SUMMARY OF COLLEC110N DATES FOR SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING
'

STAT 10N.1996

SURFACE WATER (TRITIUM )

SAMPLING 10F2 1381 24S1m

JAN44AR 1/2/96 3/25/96 1/2/96 3/2596-

APR4UN 3/25/96 - 7/1/96 3/25/96 7/1/96-

JUL-SEP 7/1/96 - 9/30/96 7/1/96- 9/3096 7/1/96 9/30/96
OCT-DEC 9/3096 12/3046 9/30/96 12/30/96 9/30/96 - 12/30/96

SURFACE WATER (GAMMA SPECTROSCOPY)

"MLING 10F2 1381 24S1

JAN 1/2/96 - 1/29/96 1/2/96 - 1/29/96-

FEB 1/29/96 2/2646 1/2946 - 2/26/96-

MAR 2/26/96 3/25/96 2/26 46 - 3/25/96-

APR 3/25/96 4/29/96 3/25/96 4/29S6-

MAY 4/29 S6 - 6/3/96 4/2946 6/3/96-

JUN 6/3/96 7/1/96 6/3/96 - 7/1/96 6/3/96 - 7/1/96
JUL 7/1/96 - 7/2996 7/1/96 7/2996 7/1/96- 7/2996
AUG 7/29/96 - 9/2/96 7/2946- 9/2/96 7/2&S6 9/2/96
SEP 9/2/96 9/30/96 9/2/96 - 9/30/96 9/2/96 9/3096
OCT 9/3046 10/26/96 9/3096 - 10/26/96 9/3046 - 10/26S6
NOV 10/26/96 - 12/2/96 10/26/96 - 12/2/96 10/26S6 - 12/2/96
DEC 12/2/96 12/3G96 12/246- 12/3046 12/2/96 - 12/30/96

DRINKING WATER (GROSS BETA & GAMMA SPECTROSCOPY)

SAMPLING 15F4 15F7 18C2 28F3

JAN 1/2/96 - 1/29/96 1/2/96-1/2996 1/2/96 1/2946 1/2/96 1/29 S6
FEB 1/2946 - 2/26/96 1/29/96 - 2/26 S6 1/2&S6 226/96 1/2&S6 - 2/26/96
MAR 2/26/96 - 3/2596 2/26S6 3/25S6 2/26S6 3/25/96 2/26/96 - 3/25S6
APR 3/25/96 42996 3/25/96 4/29/96 3/25/96 4/2946 3/25/96 - 4"29/96
MAY 4/29/96 6/396 42&96 6/196 4/29 S6 6/3/96 4/29S6 - 6/3/96
JUN 6/396 - 7/1/96 6/3S6 - 7/1/96 6 @ 96 7/1/96 6/3S6 - 7/1/96
JUL 7/1/96 7/2946 7/1/96 - 7/2W96 7/1/96 7/29/96 7/1/96 7/2996
AUG 7/29/96 - 9/2/96 7/2946 9/2/96 7/29/96 9/2/96 7/29W96 - &"3/96
SEP 9/2/96 9/30S6 9/2/96 9/3096 9/2/96 9/3096 9/396 - 9/30/96
OCT &"3096 1026/96 9/3096 10/26/96 9/30S6 - 10/2&S6 9/30 S6 - 10/26 S6
NOV 1 &26/96 12/2/96 10/26/96 - 12/2/96 1&26S6 12"2/96 10/2&96 12f2/96
DEC 12/246 12/3096 12/296 12/30/96 12/2/96 12/30S6 12/2/96 - 12/3096

|
|

DRINKING WATER (TRITIUM)

SAMPLING 15F4 15F7 1802 2BF3

JAN44AR 1/2/96 - 3/25/96 1/2/96 3/25/96 1/2/96 - 3/25/96 1/2S6 3"25/96
APR4UN 3/25/96 7/1/96 3"2546 7/1/96 3/25/96 7/1/96 3/25S6 7/1/96
JUL-SEP 7/1/96- 9/3046 7/1/96 9/3G96 7/1/96 - 9/30/96 7/1/96 9/30/96
OCT-DEC 9/30S6 - 12/3046 9/3096 - 12/3046 &"3046 - 12/3096 S'3GS6 12/3096
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TABLE C-DCI SUMMARY OF COLLEC!lON DATT.S FOR $AMPLES COLLEC1T.D IN THE VICINTTY OF LIMERICK GENERATINO
STATION,1996

AIR PARTICULATE & AIR LODINE

SAMPLING 10S3 1151 1451 13C1 22G1

01 1/2/96 - 1/9/96 1/2/96 - 1/9/96 1/2/96 1/996 1/2/96 - 1/9/96 1/2S6 - 1/9/96

02 1/&96 1/15/96 1/8/96 1/15/96 1/8/96 1MS/96 1/8/96 - 1/1596 1/8/96 - 1d 5/96

03 1M5/96 1/22/96 1/15/96 1/22/96 1/15/96 - 1/2296 1/15/96 - 1/22/96 1/1596 1/22/96

04 1/22/96 1/2W96 1/22/96 1/29/96 1/22/96 - 1/2296 1/22/96 - 1/29/96 1/22/96 1/2696

05 1/29/96 2596 1/29/96 - 2 S 96 1/29/96 - 2 S 96 1/2296 2 S96 1/29/96 2 S 96

06 2/596 - 2/12/96 2/5/96 2/12/96 2/5/96 2h2/96 2S96 - 2d2/96 2/5/96- 2/1296

07 2/12/96 2/19/96 2/12/96 2/1996 2/12/96 - 2n&S6 2/12/96 - 2/19/96 2N2S6 - 2/19/96

06 2/19/96 - 2/2&96 2/19/96 2/2696 2/19/96 - 2/2696 2/19/96 - 2/2&96 2n9/96 2/26/96

09 2/26/96 3/N96 2/26/96 3/4/96 2/2696- 3/*96 2/2&96 - 3/496 2/2&96 - 3/496

10 3/N96 3/11/96 3/N96 3/11/96 3/N96 - 3/11/96 3/N96 - 3/11/96 3/N96 - 3/11/96

11 3/11/96 3/18/96 3/11/96 - 3/18/96 3/11/96 - 3/1&96 3/11/96 - 3/18/96 3/11/96 - 3/18/96

12 3/18/96 3/25/96 3/18N6 - 3/25/96 3/18/96 3/25/96 3/18/96 - 3/25/96 3/18/96 - 3/25/96

13 3/25/96 - #1/96 3/25/96 - 4/1/96 3/25/96 - N1/96 3/25/96 - 4/1/96 3/25/96 - N1/96

14 N1/96 4/596 N1/96 - 4/8/96 4/1/96 N8/96 N1/96 - 4/8/96 N1/96 - N8/96

15 N8S6 N15/96 #8/96 #15/96 N8/96 - N15/96 4/&96 - N15/96 4/8/96 - N15/96

16 N15/96 N22/96 N15/96 - 4/22/96 N15/96 - N22/96 #15/96 - N22/96 N15/96 - 4/22/96

17 4/22/96 - 4/2&96 4/22/96 - N29/96 N22/96 - 4/29/96 4/22/96 - N29/96 4/22/96 - 4/29/96

18 N29/96 - 5/S96 N2296 5/6/96 N29S6 5/6/96 N29/96 SW96 N2$96 5/6/96
19 5/6/96 - 5/13/96 5/6/96 5d3/96 5/696 - 5d3/96 SS96 - 5/1396 SW95 - 5/13/96

20 5/13/96 - 5/20/96 5/13/96 - 5/2096 5/13/96 5/20/96 5/13/96 - 5/20/96 5/13/96 - 5/20/96

21 5/20/96 - 5/28/96 5/20/96 - 5/28/96 5/20/96 - 5/28/96 5/20/96 - 5/28S6 5/20/96 - 5/28/96

22 5/2&96 - 6/3/96 5/28/96 6/3/96 5/28/96 6/196 5/28/96 - 6/3/96 5/28/96 - 6/3/96

23 6/3/96 - 6/10/96 6f3/96 - 6/10S6 6/3/96 - 6/10/96 W3/96 - 610/96 6/3/96 - 6/10/96

24 6/10/96 6/17/96 6'10/96 6/17/96 6/10/96 - &17/96 6/10/96 - 6/17/96 6/10/96 - 6/17/96

25 6/17/96 6/2496 6n7/96 6/2496 &17/96 - 6/2N96 6/17/96 - 6f2496 6/17/96 6/24/96

26 6/2N96 - 7/1/96 6/2N96 - 7/1/96 6/2496 - 7/1/96 6/2N96 - 7/1/96 &2N96 - 7/1/96

27 7/1/96 - 7/8/96 7M/96 - 7/8/96 7/1/96 - 7/8S6 7/1/96 7/8/96 7/1/96 - 7/8/96

28 7/8/96 - 7/15/96 7/8S6 7/1596 7/8/96 - 7/15/96 7/8/96 - 7/15/96 7/8/96 - 78 5/96 ,

29 7h5/96 - 7/22/96 7/15/96 7/22/96 7/15/96 - 7/22/96 7M5/96 7/22/96 7/1596 - 7/22/96 |

30 7/22/96 7/29/96 7/22/96 - 7/29/96 7/22/96 7/29/96 7/22f96 - 7/29/96 7/22/96 7/29/96 I

31 7/29/96 8596 7/2&"J6 - 8/5/96 7/29/96 - 8 S 96 7/29/96 - 85 96 7/29/96 - 8/5/96 1

32 85/96 - 8/1296 8696 8/12/96 8/5/96 - 8/12 S 6 8 S 96 - 8/12/96 8/5/96 - 8d2/96 i

33 8/1296 8/19/96 8/12/96 8/1296 8/12S6- 8/1996 W12/96 - 8/10/96 8/12/96 - 8/19/96 l

34 8/19/96 8/2696 8/19/96 - 8/26/96 8/19/96 - 8/26/96 8/19S6 - 8/26/96 8/10/96 W26/96 |

35 W26/96 9/396 8/2696 - 9/3/96 8f26/96 9/3/96 8/26/96 - 9/3/96 8/26/96 - 9/3/96 |

36 9/3/96 9/9/96 9/3/96 - 9/9/96 9/3/96 E9/96 9/3/96 - SS"J6 9/3/96 - 29/96 I

37 9/9/96 - 9/16/96 9S 96 9/16/96 9/9/96 - 9/16/96 9/9S6 9/1&96 9S/96 - 9/16/96

38 9/1696 - 9/23/96 9/1596 9/23/96 9/16/96 - 9/23/96 9/16/96 - 9/23/96 9/1 & 96 - 9/23/96

39 9/23/96 10/1/96 9/23/96 - 10/1/96 9/2396 - 10/1/96 9/23/96 - 10/1/96 9/23/96 - 10/1/96

40 10/1/96 - 10f7/96 10/1/96 - 10/7/96 10/1/96 10/7/96 10/1/96 - 10/7/96 10/1/96 10/7/96

41 10/7/96 - 10/15/96 10/7/96 10/15/96 10/7/96 - 10/1596 10/7/96 - 10/15/96 10/7/96 - 10/15S6

42 10/15/96 - 10/21/96 10/15/96 - 10/21/D6 10/1596 - 10/21/96 10/15/96 10/21/96 10N5/96 1&21/96

43 10/21!96 10/28/96 10/21/96 - 10/2896 10/21/96 10/28/96 10/21/96 - 10/28/96 10/21/96 - 10/28/96

44 10/28/96 - 11/4/96 10/28/96 - 11/N96 1 &28/96 11/496 10/2&96 11/N96 10/28/96 11/N96
45 11/496 - 11/11/96 11/N96 - 11/11/96 11/N96 11/11/96 11/496 - 11/11/96 11/496 - 11/11/96

46 11M1/96 - 11/1&96 11/11/96 11/18/96 11/11/96 - 11M 8/96 11/11/96 - 11/18/96 11/11/96 - 11/18/96

47 11/18/96 - 11f2596 11/18/96 11/2596 11/18/96 - 11/25/96 11/18/96 - 11/25/96 11/18/96 - 11/25/96 ,

48 11f2596 - 12/3/96 11/25/96 12/3/96 11/25/96 12/396 11/25/96 - 12/396 11/25 96 - 12/396 I

49 12/396 12996 12f396 12/9/96 12/3/96 12/9/96 12/196 - 12/9/96 12f396 - 12/9/96 |

50 12/&96 12/16/96 12/&96 - 12/1%96 12/9/96 - 12/16/96 12/9/96 12/1696 12/E96 - 12/1&96

51 12/1&96 - 12/23/96 12/16/96 - 12'23/96 12/16/96 12/23S6 12/16S6 12/23/96 12/16S6 - 12/23/96

52 12/2396 - 12/3096 12/2396 - 12/30/96 12/2396 - 12/30/96 12/23/96 - 12/30/96 12f23/96 - 12/3096

l

AIR PARTICULATE (GAMMA SPECTROSCOPY)

SAMPUNG 10S3 11$1 1451 13C1 22G1

JAN-MAR 1/2/96 41/96 1/2/96 N1/96 1/2S6 N1/96 if2S6 - N1/96 1/2/96 N1/96
APR JUN 4/1/96 7/1/96 N1/96 - 7/1/96 4/1/96 - 7h/96 N1/96 - 7/1/96 N1/96 - 7d/96

JUL-SEP 7d/96 - 10/1/96 7/1/96 - 10/1/96 7/1/96 10N/96 7d/96 - 10/1/96 7d/96 10/1/96
OCT-DEC 10/1/96 12/30S6 10/1/96 - 12/30/96 10/1/96 - 12/3096 10/1/96 - 12/30/96 10/1/96 - 12/30/96

C - 19
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TABLE C DCI . SUMMARY OF COLLECrlON DATES FOR SAMPLES COLLECTED IN THE VICINITY OF 1.IMERICK
OENERATING

STATION,1996

STAT 10N CODE JAN-MAR APR-JUN JUI,EEP OCT-DEC !

3682 1/2N .4/196 4/2/96 7/196 7/1/96 10/1/96 10/1/96 1/767
36DI 1496 4/2/96 M% .7/IS6 7/1!96 10/1/96 10/IS6 1/7S7

2El 1/2/96 42/96 4/2 S 6 7/1/96 7/IS6 10/1/96 10/1/96 . in/97
381 1/2/96 4/2/96 4/2/96 7/186 7/1/96 10/1/96 10/186 1/7S7
4El 1/2S6 4/2M 4/2/96 7/1/96 7/1/94 10/186 10/1/96 1/737 j
$81 1/2/96 4/2/96 4/2/96 7/1/96 7/1/96 10/1/96 10/1/96 1/757 j

SHI 1/2.96 4/2/96 4/2N -7/1/96 7/1/96 10/1/96 10/1/96 . ins 7
6Cl 1G96 4/2/96 4/2/96 7/1/96 7/1/96 - 10/1/96 10/1/96 1#/97
781 1/2/96 4/2/96 4'2/96 7/IN 7/1/96 - 10/1/96 10/1/96 1/7/97
7El 1/2N .4/2/96 4496 7/1/96 7/1/96 10/1/96 10/1/96 -1/787
9C) 1/2/96 -4G96 M96 7/1/96 7/196 10/1/96 10/1/96 1/767 ]

1083 1/2/96 4496 M96 7/1/96 7/1/96 10/1/96 10/1/96 1/7/97 '

10El !*tS6 4296 4496 7/1/96 7/1/96 10/IS6 10/1/96 1/7/97 1

10F3 s/FM .4"2/96 4/2/96 7/1/96 7/1/96 10/1/96 10/1/96 1/7S7

|
'

ilSI 1/256 4/2.96 4/2/96 7/1/96 7/1/96 - 10/1/96 10/1/96 1/7/97
1382 IG96 4/2S6 4/2/96 7/1/96 7/1/96 10/1/96 10/1/96 1/767
13Cl 1/2/96 4496 M96 .*//l/96 7/1/96 10/1/96 10/1/96 1/7!97
13El 1G96 M96 4/2/96 7/1/96 7/1/96 10/1/96 10/166 1/737
1481 1/256 4496 M96 7/1/96 7/196 10/1/96 10/186 ins 7
1$DI 1/2/96 4/2/96 4/2 S 6 7/1/96 7/1/96 10/186 10/1/96 . ins 7
16F1 1/2S6 4/2/96 4G96 7/1/96 7/1/96 10/1/96 10/1/96 t/7/97
1781 1/2/96 4/2/96 4'2 S 6 7/1/96 7/1/96 10/1/96 10/IS6 1/7S7 J
18S2 1496 4/2/96 4/2 S 6 7/1/96 7/196 10/186 10/1/96 1/7/97
19DI 1/2/96 4G96 M96 7/1/96 7/1/96 10/l/96 10/1/96 . ins 7
20D1 1/2/96 4/2/96 4/2/96 7/186 7/166 10/1/96 10/1/96 1/7/97
20F1 - 1/2/96 4/2/96 M96 7/1/96 7/1/96 - 10/1/96 10/1/96 10/97
2182 1/2/96 4496 4496 7/1/96 7/IS6 10/1/96 10/1/96 1/7S7
2352 1/2/96 4/296 4/2/96 7/1/96 7/1/96 10/196 10/1/96 1/787
24Di 1/2/96 4/2/96 4/196 7/1/96 7/1/96 10/1/96 10/1/96 1/787
2$S2 1/2/96 4496 4/2/96 7/1/96 7/1/96 10/1/96 10/1/96 1/7S 7
25DI 1/2/96 4G96 4/2/96 7/1/96 7/1/96 10/IS6 10/186 . in/97
2653 1/2/96 .M96 4/2/96 7/1/96 7/1/96 10/1/96 10/1/96 1/767
28D2 1/2S6 4496 4/2 S 6 7/1/96 7/1/96 10/1/96 10/1/96 1/1/97
29St 1/2 S 6 4/2/96 4/2/96 7/1/96 7/1/96 10/1/96 10/IS6 1/7/97
29El 1496 4/2S6 M96 7/166 7/1/96 10/1/96 10/1/96 10/97
3151 1496 4G96 M96 7/1/96 7/1/96 10/1/96 10/186 1/7/97
3tDI 1296 4/2/96 4/2/96 7/186 7/1/96 10/1/96 10/1/96 1/787
31D2 1/2/96 4/2/96 4/2/96 7/1/96 7/1/96 10/1/96 10/1/96 1/7/97
3482 1/2,96 . M96 M96 7/1/96 7/1/96 10/IS6 10/1/96 In!97
34El 1/2/96 4/2/96 4496 7/1/96 7/1/96 10/1/96 10/1/96 1/7S 7

C - 20
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FIGURE C-1
MEAN MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING

WATER SAMPLES COLLECTED IN THE VICINITY OF LGS,1982 - 1996
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FIGURE C-2
| MEAN MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING '

l WATER SAMPLES COLLECTED IN THE VICINITY OF LGS,1982 - 1996
|
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FIGURE C-3
MEAN ANNUAL CS-137 CONCENTRATIONS IN FISH SAMPLES

COLLECTED IN THE VICINITY OF LGS,1982 - 1996
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FIGURE C-4 ;

CONCENTRATIONS OF CS-137 IN SEDIMENT SAMPLES
COLLECTED IN THE VICINITY OF LGS,1982 - 1996 '
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FIGURE C-5
MEAN MONTHLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE

SAMPLES COLLECTED IN THE VICINITY OF LGS,1982 - 1996
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FIGURE C-6
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE

SAMPLES COLLECTED IN THE VICINITY OF LGS,1996
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FIGURE C-7
MEAN QUARTERLY AMBIENT GAMMA RADIATION LEVELS (TLD)

IN THE VICINITY OF LGS,1985 - 1995
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APPENDIX D: DATA TABLES AND FIGURES - COMPARISON LABORATORY ' >

! ;

M4

!,

Table D-l.1 Concentrations of Gross Beta insoluble in Drinking Water Samples Collected |,

in the Vicinity of Limerick Generating Station,1996. P

4 Table D-l.2 Concentration of Gross Beta Soluble in Drinking Water Samples Collected in
the Vicinity of Umerick Generating Station,1996.

Table D-l.3 Concentrations of Gamma Emitters in Drinking Water Samples Collected in
the Wnity of 1imerick Generating Station,1996. !

Table D-II.1 Concentrations of Gross Beta in Air Particulate Samples Collected in the
Vicinity of Umerick Generating Station,1996.d ,

Table D-II.2 Concentrations of Gamma Emitters in Air Particulate Samples Collected in
the Vicinity of Umerick Generating Station,1996. '

,

..

Table D Ill.1 Concentrations of I-131 by Chemical Separation and Gamma Emitters in Milk ;'

Samples Collected in the Vicinity of Umerick Generating Station,1996. j;

Table D-IV.1 Summary of Collected Dates for Samples Collected in the Vicinity of
Umerick Generating Station,1996.

;

,

e

:

FIGURES ,

Figure D-1 Comparison of Monthly Insoluble Gross Beta Concentrations in Drinking i

Water Samples Split Between GPU and TBE,1996. '

1t Figure D-2 Comparison of Monthly Soluble Gross Beta Concentrations in Drinking Water
Samples Split Between GPU and TBE,1996. l

! Figure D-3 Comparison of Weekly Gross Beta Concentrations in Air Particulate Samples )
Collected from LGS Collocated Locations 11S1 and 11S2,1996. ;
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The following secten contains data and figures illustrating the analyses performed by the quality
control laboratory. Duplicate samples were obtained from severallocations and media and split
between the primary laboratory, GPU Nuclear and the quality control laboratory, Teledyne Brown
Engineering (TBE). Comparison of the results for most media were within expected ranges,
though occasional differences were seen:

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

The gross beta results for air particulate samples collected at the collocated stations 11S1 and
11S2 compared very well(Figure D-3, Appendix D). No significant differences were noted. Both

ilaboratories use Cs-137 as a calibration source.
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TABLE D-l.1 CONCENTRATIONS OF GROSS BETA INSOLUBLE IN DRINVJNG WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION,1996

RESULTS N UNfTS OF PCLUTER +F 2 SIGMA

Cat 1 FcTION PERIOD 18C2

JAN 0.6 10.5

FEB 0.1 20.4

MAR -0.1 20.5
APR 1.0 20.5

MAY 0.3 10.5

JUN 0.2 ~ t 0.5
JUL 0.5 * 0.5
AUG 0.2 20.4

SEP -0.1 20.5
OCT 0.3 21.3

NOV -0.1 20.5
DEC 1.2 0.6

MEAN 0.3 20.8

TABLE D-1.2 CONCENTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SAMPLES COLLECTED
IN THE VICINITY OF LIMERICK GENERATING STATION,1996

RESULTS N UMTS OF PCbLITER +F SIGMA

cot i FcTION PERIOD 18C2

JAN 3.3 21.0

FEB 2.0 t 0.9
MAR 3.4 21.1
APR 2.9 11.0
MAY 2.9 21.1
JUN 3.3 21.0

JUL 3.7 * 1.1
AUG 4.2 21.1

'
SEP $4 21.4
OCT |l.2 21.1
NOV |1.2 21.1
DEC 2.5 t1C

MEAN 3.4 22.2

D-2
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TABLE D43 CONCENTRATIONS OF GAhMA EMITTERS IN DRINt0NG WATER SAMPLES COLLECTED IN THE VICNTY
OF LIMERICK GENERATING STATION,1996

RESULTS N LNTS OF PCM1TER +/- 2 SIGMA

STC SAMPflNG BE-7 K-40 MN-54 C0-58 FE-59 CO40 ZN45 Zit-95 NB-95 CS-134 CS-137 BA-140 1A-140 ItA-226 TH-228
PFE10D

16C2
JAN 2.0 * 50 -13 * 7 0.2 * 0.5 0.00.5 0*I 4.2 * 0.5 0.7 *1.1 41 *1.0 0.2 * 0.5 03 * 0.6 0.3 * 0.5 1*2 0.1 * 0.7 -10 * 10 0*1
IIB -1.0 * 5.0 -11 * 8 01 * 0.5 -03 6.5 -l * I -0 1 * 0.6 0.5 * 1.1 -0.6 * 1.0 -0.2 * 0.5 -0.4 * 0.5 0.4 * 03 1*2 -0.2 * 0.6 -l * 12 - I*I
MAR 2.0 * 5.0 -7 * 7 0.1 * 0.5 00 0.5 1*I 0.1 * 0.5 0.5 * 0.9 -0.1 * 1.0 0.2 * 0.5 0.2 * 0.5 0.3 * 0.6 I*2 1.0 * 0.7 -10 * 10 1*I i

APR 0.5 * 4.4 -8*6 0.0 * 0.4 0.10.5 0*I 0.3 * 0.4 0.4 * 0.9 03 * 0.9 0.5 * 0.5 -0.1 * 0.4 ~ 0.5 * 0.5 -I * 2 0.4 * 1.0 -12 * 10 -l * I
MAY 0.8 * 4.7 -12 * 8 0.5 * 0.5 0.10.5 0*I 4 1 * 03 -0.4 * l.0 -0.2 * 1.0 03 * 0.5 0.2 * 0.5 -0.5 * 0.5 0*2 0.2 * 0.7 -10 * 10 1*I j
JUN 0.8 * 5.0 -4 * 5 -0.1 * 0.5 43 0.5 0*1 0.1 * 0.5 0.0 * 1.0 ft.0 * 1.0 03 * 0.5 0.4 * 0.5 -03 * 0.6 0*2 03 a 0.9 -10 * 10 0*I
JUL 0.2 * 5.2 -14 * 8 03 * 0.5 0.4 03 0*I 00 * 0.5 0.5 * 1.1 0.9 * 1.1 04 i 0.6 0.2 * 0.5 03 * 0.5 1*2 0.2 * 1.0 -20 * 10 0*1
AUG -2.0 * 40 2*6 0.2 * 0.4 -0.40.4 0*1 0.6 * 0.4 0.6 * 0.9 . 0.6 * 9.9 0.1 * 0.4 00 * 0.4 0.2 * 0.4 -l * 2 -0.6 * 1.0 5*9 2*I
SEP 3.0 * 5.0 -26 * 9 0.0 * 0.5 0.10.5 1*I -0.1 * 0.5 0.1 * 1.0 0.6 * 1.1 0.5 * 0.5 -0.4 * 0.6 0.6 * 0.5 3*2 45 * 0.8 -7 * 9 0*I
OCT -20.0 * 30.0 40 * 30 1.0 * 5.0 -2.05.0 0 * 11 2.0 * 5.0 -3.0 * 10.0-5.0 * 10.0 5.0 * 5.0 3.0 * 5.0 -0.7 * 5.2 9 * 19 5.0 * 8.0 -200 * 100 10 * 9
NOV 1.0 * 4 0 -19 * 7 0.0 * 0.4 0.0 04 0*I 0.1 * 0.4 0.0 * 0.8 03 * 0.3 0.2 * 0.4 0.2 * 0.4 0.0 * 0.4 0*I 0.2 * 0.5 -10 * 7 -2 * I ,
DEC -3.0 * 5.0 12 * 6 42 * 03 -03 0.5 0*I 0.0 * 03 -0.7 * 12 1.0 * i 9 0.4 * 0.5 0.2 * O.5 03 * 0.5 0*2 0.4 * 0.9 -10 * 10 -2 * I

i MEAN -13 * 123 -5 * 34 0.2 * 06 -0.2 * 1.2 0*I 0.2 * 1.2 -0.1 * 2.0 -0.2 * ... 0.7 * 2.8 03 * 1.8 0.1 * 0.8 1*5 0.5 * 2.9 -25 * 111 1*6

i

'
|

'

:

!
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TABLE D41.1 CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES COLLECTED IN THE
VICINITY OF UMERICK GENERATING STATION,1996 ,

RESULTS IN UN'TS OF E-3 PCl/CU +/-2 SIGMA -

WEEK NO. 1152 !

01 19 23
02 27 24
03 17 23
04 17 23
06 23 23
08 24 24 <

07 15 23
08 13 i3
09 22 *4
10 21 23 I
11 19 13
12 15 *3 ,

'

13 21 *3
14 20 t3
15 18 23

''
16 18 23

'

1

17 17 23 '

18 14 23
19 8 22
20 16 23
21 13 13
22 13 23
23 12 13
24 18 23
25 10 t3
26 11 23
27 15 23
28 10 t3
29 18 13
30 28 24
31 13 *3
32 17 24
33 17 23
34 23 4

.

35 (1)
38 24 25
37 tot 3
M D 14
30 11 23
40 13 24
41 15 23
42 13 24
43 24 14
44 20 24
46 14 13
46 12 13
47 M 23
48 12 *3
de 12 24
50 0 a3
51 24 14
52 24 t4
MEAN 17 t 10

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION

D-4
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- TA8LE D42' ' CONCENTRATION OF GAheML EMTTERS IN AIR PARTICULATE SAhrLES COLLECTED IN THE
VINCINITY OF LBERICK GENERATING STATION,1908
RESULTS NUNFTS OFE-3 PG|CU %|ETER +F 2 StGMA

~ STC COLLECTION. BE-7 K-40 MN-54 CO-58 FE-50 C040 ZN-65 ZR45 NS-95 CS-134 CS-137 BA-140 LA-140 RA-226 TH-228
WM

1132
1/2.96 - 4't!96 93 * 10 -l * 4 0.1 *O 0.1 * O O *O O*I 0*I 0 *I O*0 0.0 *0- 0.1 * 0 - 0*I 0*1 -3 * 6 0*I

' 4/1/96 7/1/96 72 *7 3*7 00 *0 0.0 * 0 0 *0 0*I O*I 0 *I O*0 0.0 *0 - 0.0 * 0 'l * 2 0 *I -5 * 4 0*O-
7/196-10/1/96 70 *7 0*4 0.1 *0 0.0 * 0 0 *0 -1 * I I*1 O *I O*0 42 *O 0.1 * 0 1*2 l *1 . -5 * 4 -l * O

1G/1/96 - 12/3496 43 *$ 3*7 41.*0 0.1 * O O *0 -l * I 0*I '0 *I 0*0 43 *0 0.2 * O O*2 -l *I .-l * 4 0*0
,

AREAN 70 * 43 2*$ 0.0 *0 0.0 * O 0 *0 -l * I O*I 0 *1 0*0 0.1 *O 0.1 * 0 0 * 1. 0 *I -3 * 4 0*I
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TABLE D-lit.1 CONCENTRATION OF l-131 BY CHEMICAL SEPARATION AND GAAWA EhETTERS IN MILK SAMPLES
COLLECTED IN THE VINCINITY OF LIMERICK GENERATING STATION,1995

RESULTS IN UNITS OF PCIA.lTER +/- 2 SIGMA

STC SAMPLINO I-131 BE 7 K-40 M N-34 CO.58 FE-59 ZN45 ZR-95 NB-95 CS-134 CS-137 RA-140 LA-140 RA-226 TM-228WmD

1981
1/1696 -0 02 * 0.08 1*1 1500 * 200 0.4 * 1.9 -2.0 * 2.0 2*4 5*4 2*2 0.6 * 0.6 0.8 * 2.1 40*10 1 * 0.8 0.4 * 2.1 -10 * 30 4*3
49,96 0.09 * 0.00 2*2 1300 * 200 1.0 * 1.9 -06 * 2.0 3*4 0*4 0*0 1.0 * 1.0 0.0 * 2.1 1.0 * 2.0 0 * 0.0 0.1 * 2.1 -10 * 30 6*3
7.296 -0 01 * 0.08 7*7 1400 * 200 03 * 1.9 -0.4 * 2.0 0*4 -l * 4 3*3 2.0 * 2.0 -1.0 * 2.1 0.1 * 2.0 -3 * -3. -0.9 * 2.1 -10 * 30 -5 * 3
10496 - 4.11 * 0.08 -5 * -5 1500 * 200 -0.7 * I.9 -2.0 * 2.0 1*4 6*4 5*$ 2.0 * 2.0 0.1 * 2.1 3.0 * 2.0 2*2.0 0.1 * 2.1 -40 * 30 4*3
MEAN -0 01 * 0.15 I * 8.8 1425 * 171 0.2 * 13 -13 * l.6 1*2 3*6 3*4 1.4 * 13 0.0 * 13 2.0 * 3.2 0 *38 -0.1 * I.0 -18 * 26.8 2*9

21B1
1/16,96 0.04 * 0.08 -8 * -8 1500 * 200 -1.0 * 2.0 1.0 * 2.0 2*5 1*6 4*4 03 * 03 2.0 * 3.0 0.2 * 2.7 -5 * -5. 4.7 * 2.7 -30 * 40 0*4
4996 0.06 * 0.08 9*9 1400 * 200 03 * 2.0 0.0 * 2.0 3*5 -2 * 6 2*2 1.0 * 1.0 -0.7 * 3.0 1.0 * 2.7 3 * 3.0 0.7 * 2.7 10 * 40 0*4
7/2.96 0.12 a 008 2*2 1300 * 200 1.0 * 2.0 2.0 *2.0 0*5 2*6 -7 * -7 1.0 * 1.0 03 * 3.0 -03 *2.7 3 * 3.0 -3.0 * 2.7 -30 * 40 -19 * 4
10496 0.00 * 0.08 -4 * -4 1400 * 200 0.8 * 2.0 0.2 *2.0 0*5 7*6 2*2 03 * 03 -0.4 * 3.0 0.6 * 2.7 3 * 3.0 -0.2 * 2.7 20 * 40 2*4

MEAN 0.06 * 0.09 0 * 13. 1400 * 146 03 * 1.6 0.8 * 1.6 1*3 2*7 0*9 0.7 * 0.7 03 * 2.2 0.4 * I.0 I * 72 0.8 * 2.3 -8 * 47.0 -4 * 18

22F1
1/1696 0.01 * 0.10 -5 * -5 1400 * 100 0.5 * I.7 0.1 * 1.7 0*4 -l * 4 1*I 2.0 * 2.0 0.2 * 1.9 2.0 * 2.0 3 * 3.0 0.7 * I.8 -5 * 40 3*3
49.96 0.03 * 0.10 -4 * -4 1400 * 100 1.0 * 1.7 -0.7 * 1.7 3*4 7*4 3*3 20 *2.0 -2.0 * 1.9 2.0 * 2.0 -l * 0. 0.6 * 1.8 ''a * 40 1*3

MEAN 0.02 i 0.02 -5 * 1.2 1400 * 0 0.8 * 0.6 -03 * 0.9 2*3 3*9 2*2 2.0 * 0.0 -0.9 * 23 2.0 * 0.0 1 * 4.2 0.0 * 1.5 -18 * 28.9 2*3

9G1
7/2.96 0.07 * 0.13 -2 * -2 1400 * 100 03 * 1.7 -0.7 * 1.7 -l * 4 3*4 1*I 0.8 * 0.8 0.4 * 1.8 03 * 1.9 4 * 4.0 0.1 * 2.6 -30 * 30 3*3
104 96 0.09 * 0.13 -2 * -2 1400 * 100 0.6 * 1.7 -2.0 * l.7 0*4 6*4 2*2 1.0 * I.0 -03 * 1.8 1.0 * 1.9 2*2.0 0.7 * 2.6 -60 * 30 -11 * 3
MEAN 0.08 * 0.01 -2 * 0.0 1400 * 0 0.5 * 03 -1.4 * 1.5 0*2 5*3 I*1 0.9 * 0.2 -03 * 0.1 0.6 * 0.8 3*2.3 0.4 * 0.7 -45 * 34.6 -4 * 16

1
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TABLE D-IV.1 SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED ]
IN THE VICINITY OF LIMERICK GENERATING STATION,1996 !

DRINKING WATER (GROSS BETA & GAMMA SPECTROSCOPY) j

SAMPUNG PERIOD 18c2

1/29/96JAN 1/2/96 .

FEB 1/29/96 2/2W96*

3/25/96MAR 2/26/96 .

N2W96APR 3/25/96 . ,

6/MI6 |MAY N2W96 -

7/1/96 |JUN 6/3/96 .
|

JUL 7/1/96 7/2W96-

AUG 7/2W96 9/2/96-

SEP 9/2/96 9/30/96-

1006/96 iOCT 9/3MI6 -

NOV 10/26/96 12/2/96-

12/30/96DEC 12/2/96 -

AIR PARTICULATE (GAMMA SPECTROSCOPY)

SAMPUNG PERIOD 11S1

JAN4AAR 1/2/96 - N1/96
APR JUN N1/96 7h/96
JUL-SEP 7/1/96 - 10/1/96
OCT.DEC 10/1/96 12/30/96

AIR PARTICULATE (GROSS BETA)

SAMPLING PERIOD 1151

1/9/96 27 7/1/96 - 7/8/961 1/2/96 .

7/15/961/15/96 26 7/8/962 1896 --

7/22/961/22/96 29 7/15/963 1/15/96 --

7/29/961/29/96 30 7/22/964 1/22/96 --

5 1/29/96 2/5/96 31 7/29/96 6,"i/96-

6 2/5/96 - 2/12/96 32 8/5/96 8/12/96.

8/19/962/19/96 33 8/12/967 2/12/96 ..

8/26/968 2/19/96 2/26/96 34 8/19/96 .

3/4/96 359 2/26/96 .

9/MI63/11/96 36 9/N9610 3/N96 -.

W16/9611 3/11/96 - 3/18/96 37 9/9/96 .

9/23/963/25/96 38 W16/9612 3/18/96 -.

N1/96 39 9/23/96 10/1/9613 3/25/96 ..

10/1/9614 N1/96 - 4W96 40 10/1/96 -

15 N6/96 - N15/96 41 10,7/96 10/1596.

N22/96 42 10/15/96 10/21/9616 #15/96 --

10/28/96N29/96 43 10/21/9617 N22/96 ..

5 @ 96 44 10/28/96 11/N9616 4/2MI6 --

5/13/96 45 11/4/96 11/11/9619 5 @ 96 --

11/18/965/20/96 46 11/11/9620 5/13/96 ..

11/25/965/26/96 47 11/18/9621 5/20/96 -.

W3/96 48 11/2MI6 12/3/9522 5/28/96 ..

12/9/966/10/96 49 12/3/9623 6/MI6 .-

12/16/9624 6/10/96 6/17/96 50 12/MI6 -

12/2MI66/2N96 51 12/16/9625 6/17/96 -.

12/30/967/1/96 52 12/2MI626 6/2N96 ..

D-7
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FIGURE D-1
COMPARISON OF MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN

DRINKING WATER SAMPLES SPLIT BETWEEN GPU AND TBE,1996

4'

~

-=- GPU
3 -- -- TBE

.

2
'

.

"
'

y' 1
*

'j"',, jn
" ' f

5 '~,. j 'A-- -- y - ..a '~~~s ___ A |
::: , ,,

o. 0
,

.a ~y y .

-

-1

.

-2

. V
' ' ' ' ' ' ' ' ' '-3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

MONTH

_ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ - _ _ ._



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

FIGURE D-2
COMPARISON OF MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN

DRINKING WATER SAMPLES SPLIT BETWEEN GPU AND TBE,1996
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APPENDIX E: SYNOPSIS OF ANALYTICAL PROCEDURES ,

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

1
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'

!

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

GPUN Environmental Radioactivity Laboratory

This describes the process used to measure the radioactivity of water samples without !

identifying the radioactive species present. No chemical separation techniques are-

involved.
'

For surface and drinking water samples,400 ml of the sample is filtered under vacuum
through a 0.45 micron filter. This filter represents the insoluble portion of the sample. :

i The filter is dried and mounted on a planchet. The filtrate which represents the soluble
'

portion of the sample is evaporated on a hot plate, and the residue is transferred and
dried on another planchet. i

.

| The planchets are counted for 100 minutes, in a low-background gas flow proportional
counter. Calculation of activity includes a self-absorption correction for counter
efficiency based on the weight of residue on each planchet.

>
,

i Calculation of Samole Activity and 2 Siama Uncertaintv: I

C-B

R 2.22xEo TFxVxTx
:

2x4C + B

2s 2.22x EoxTFxVxT

4.66x5
un 2.22xEo TFxVxTx

[ Where-
!

Activity of sample in picocuries per unit volume or weight. Volume lR =

or weight units are those used for V.
2 Sigma Counting Uncertainty2s =

Lower Limit of DetectionLLD =
;

Sample CountsC =

B = Blank Counts
Efficiency of the counterEo =.

Transmission FactorTF =

Acquisition time in minutesT =

Volume or weight of aliquot analyzed.V =
:

1

8
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DETERMINATION OF GROSS BETA ACTIVITY IN WATER SAMPLES
ff0TAL SUSPENDED AND DISSOLVED FRACTIONS)

.

Toledyne Brown Enoineerino

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

For surface and drinking water samples, one liter of tra sample is filtered under
vacuum through a 0.45 micron Millipore filter. This filter represents the insoluble
portion of the sample. The filter is dried and mounted on a planchet. The filter which
represents the soluble portion of the sample is evaporated on a hot plate, 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
efficiency based on the weight of residue on each planchet.

Calculation of Samole Activity and 2 Siama Error

~$ +
Result

_

(pC)/|} (2.22)(v)(E) (2.22)(v)(E)

Net Activity Counting Error

N total counts from sample (counts)=

t. counting time for sample (min)=

B = background rate of counter (cpm)
t. counting time for background (min)=

i

2.22 dpm/pCi l=

volume in liters lv =

E efficiency of the counter=

2 = multiple of counting error;

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

|
>

E-3
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DETERMINATION OF TRITIUM IN WATER BY
LIQUID SCINTILLATION COUNTING

GPUN Environmental Radioactivity Labersters

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

Calculation of Samole Activity and 2 Siama Uncertaintv:

C-B
R = 2.22x Eo VxDFx

Y+$
2x) T. Ts

,,, 2.22x Eo VxDFx

3.29x)Y+ $T. Ts

g , 2.22x Eo VxDFx
,

! Where:

Total count time of sample in minutesT. =

Total count time of background in minutes: T. =

Tritium activity in picoCuries per unit volume (Volume units areR =

those used in V)
2 sigma Uncertainty in the same units as above2s =-

Lower limit of detection in same units as aboveLLD =

Average count rate of sampleC =

Average count rate of backgroundB -=

Tritium detection efficiency of counter, calculated as shown belowEo =-

Volume of aliquotV =

Decay factor, calculated as shown belowDF =

-\n 2nDT

DF = e ws

E-4
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;

I

I
itime difference in years from collection stop date to counting dateDT =

of sample

The efficiency is calculated as follows:

S-B
Eo

VsxDFsasr
iWhere;

Average count rate for the " efficiency determination" standardS- =

Average count rate of backgroundB =-

Activity of standard in dpm per unit volumeAs =
;

Volume of standard usedVs =

Decay factor of standard, calculated as follows:DFs =

.u wr,

DFs = e na

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

I

d

T

I

[

l
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DETERMINATION OF GROSS BETA ACTIVITY IN.

AIR PARTICULATE SAMPLES i

GPUN Environmental Radioactivity Laboratory -

1

After allowing at least a three-day (extending from the sample stop date to the sample ;
' count time) period for the short-lived radionuclides to decay out, each air particulate

filter paper is placed in a 2-inch diameter stainless steel planchet and counted using a
gas flow proportional counter.

Calculation of Samole Activity and 2 Siama Uncertaintv:
|
1.

C-B |

R= 2.22xEo TFxVxT
8

x |

2x4C+ B
2s =

2.22xEo TFxVxT jx
>

| 4.66x8
n = 2.22xEo TFxVxTx ;

I

Where
Activity of sample in picoCuries per unit volume or weight. VolumeR =

'

or weight units are those used for V.
2 Sigma Counting Uncertainty2s =

LLD Lower Limit of Detection- =

C = Sample Counts
Blank CountsB =

Eo Efficiency of the counter=-

Transmission Factor of filter (i.e.1.00 for gross beta, 0.80 for grossTF =-

alpha)
Acquisition time in minutesT =

Volume analyzed.V ='

|
: l

!

i

;

i
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DETERMINATION OF GROSS BETA ACTIVITY IN
AIR PARTICULATE SAMPLES

,

- Toledyne Brown Enoineenno

This describes the process used to measure the overall beta activity of air particulate
filters witimut identifying the radioactive species present. No chemical separation.

techniques are involved. Each air particulate filter is placed directly on a 2-inch
stainless steel planchet. The planchets are then counted for beta activity in a

j, low-background gas flow proportional counter. Calculation of activity includes an
' empirical self-absorption correction curve which allows for the change in effective ;

counting efficiency caused by the residue mass. Self-absorption is not considered in
the case of air particulate filters because of the impracticality of accurately weighing the
deposit and because the penetration depth of the deposit into the filter is unknown.

Calculation of Samole Activity and 2 Siama Error: ;

E .p 2)IE + Et| tsResult t,

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

i

Net Activity Counting Error

where:
total counts from sample (counts)N =

counting time for sample (min)t. =

background rate of counter (cpm)B =
.

counting time for background (min)t. =

dpm/pCi2.22 =

volume of sample analyzed in cubic feet calculated from thev =

elapsed time meter
efficiency of the counterE =

multiple of counting error2 =

conversion to cubic meters.02832 =

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

i

E-7
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DETERMINATION OF l-131 IN MILK SAMPLES
|

GPUN Environmental Radioactivity Laboratory |
Stable iodine carrier is equilibrated in a 3.5-liter volume of raw milk before pumping
through 25cc of anion exchange resin to extract iodine. The system is washed with de-
ionized water until clear and the washed resin is transferred to a gamma counting
container and analyzed by gamma spectroscopy.

Calculation of Samole Activity and 2 Siama Uncertaintv: i

!

The same calculations are used as in DETERMINATION OF GAMMA EM11 TING
RADIOlSOTOPES below.

!

:

E-8
i
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DETERMINATION OF l-131 IN MILK SAMPLES -

Toledyne Brown Enoineenno
;

Two liters of sample are first equilibrated with stable iodide carrier. A batch treatment i
with anion exchange resin is used to remove iodide from the sample. The iodine is i

then stripped from the resin with sodium hypochlorite, reduced with hydroxylamine
hydrochloride, and extracted into carbon tetrachloride as free iodine. It is then ,

back-extracted as iodide into sodium bisulfite solution and is precipitated as palladium
iodide. The precipitate la weighed for chemical yield and is mounted on a nylon
planchet for low level beta counting. The chemical yield is corrected by measuring the
stable iodide content of the milk or water with a specific ion electrode.

Calculation of the Samole Activity and 2 Siama Error

*$ +
Result

~

(pCi/|} (2.22)(v)(E)(y)(exp'*) (2.22)(v)(E)(y)(exp'*)

Net Activity Counting Error
- where:

'

total counts from sample (counts)N =

counting time for sample (min)t. =

background rate of counter (cpm)B =

counting time for background (min)t. =

dpm/pCi2.22 =

volume of sample analyzed (liters)v =

chemical yield of the amount of sample countedy =

A is the radioactive decay constant for 1-131 (0.693/8.05)=

At = is the elapsed time between sample collection (or end of the
sample collection) to the midcount time :

multiple of the counting error2 =

E efficiency of the counter for 1-131, corrected for self absorption=
i

effects by the formula:

E - E, (exp***)
s aw,,

,

where: I

E. efficiency of the counter determined from an 1-131 standard mount=

M mass of Pdl on the sample mount (mg)=
2

M. mass of Pd!2 en the standard mount (mg)=

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

;

E-9
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DETERMINATION OF GAMMA EMITTING RADIOlSOTOPESp

' GPUN Environmental Radioactivity Laboratorv
'

i

The procedure for detection of gamma emitting radioisotopes generates high resolution !
gamma spectra which are uNd for quantitative determination and identification. |

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

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

Air particulate: At the end of each calendar quarter,13 (or 14) weekly air filters from i

the given location are stacked in a two inch diameter Petri dish in chronological order,
with the oldest filter at the bottom, nearest the detector, and the newest one on top.,

. The Petri dish is closed and the sample counted.

Water and Milk: A well-mixed 3.5-liter sample is poured into a Marinelli beaker. The .l

samples are brought to ambient temperature and counted.

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

.

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

i

Calculation of Samole Activity and 2 Siama Uncertaintv: i

i

P A En |
i.

A = 2.22xqxerbx Etx e*''x (1 - e'*)
i<

;

:

where:
the computed specific activityA =

P peak area=

dpm/picoCuries2.22 =
sample quantityq =

8 = detection efficiency
b = gamma-ray abundance
Et elapsed live time=

A decay constant=
,

T. acquisition start time=

En elapsed real time -=

4

E-10
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M-A)<gp82

'

< b > g e > <100,
(ADecay)+

P's

where: 'M = uncertainty in the activity

*' A EaADecay = A Ton
'

si_ e ,, - A(Ts + Ea)-1x a
Tin >

AP uncertainty in the peak area P=-

Ab uncertainty in the S-ray abundance=
'

Ac uncertainty in the e#iciency=

systematic Uncertainty estimate ( in %)sys =

AT% = uncertainty in the half-life

I

,

E - 11
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j DETERMINATION OF GAMMA EMITTING RADIOlSOTOPES

'

i
Telodyne Brown Enaineenna '

Gamma emitting radioisotopes are determined with the use of a lithium drifted ;

germanium (GeLI) and high purity germanium detectors with high resolution |
.

spectrometry in specific media; such as, air particulate filters, charcoal filters, milk and
water. Each sample to be assayed is prepared and counted in standard geometries
such as one liter wrap-around Marinelli containers, 300 ml or 150 mi bottles, or 2-inch

. filter paper. source geometries.
i

^

t

. \
; Samples are counted on large (>55 cc volume) GeLi detectors connected to Nuclear i

Data 6620 data acquisition and computation 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 GeLi systems*

,

are calibrated for each standard geometry using certified radionuclides standards
traceable to the National Bureau of Standards.

Gamria Soectroscoov Statistically Sianificant Activity and 2 Siama Error Calculation for
the NTe20 and ND6700 Systems:

,

Activity AREA * DECAY :_

pCi 12VETIME(sec.)* ABN? EFF * 0.037 * (unit mass) |(unit mass,
>

i

Statistically Significant Activity .

42 * BKGND + AREA
t 200 * * Activity

AREA i

2 Sigma Counting Error

Where:

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

DECAY Decay Correction Factor (from Minimum Detectable Activity=

Report) (Nuclide Half Life - Collection time to Mid Count
time)

LIVE TIME Elapsed Live Time ( from Header Information)=

ABN. .= Nuclide Abundance (from Nuclide Line Activity Rsport)

EFF = Detector Efficiency (from Nuclide Line Activity Report)
0.037 Conversion Factor (dps to picoCuries)=

unit mass Sample weight or volume (from Header Information)=

E - 12
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Gamma Soectronmov Statistically Non Sionificant Activiiv and 2 Siama Error |
Calculation for the ND6620 and ND6700 Systems: |

Activity AREA * DECAY
_

pCi LIVETIME(cec. )* ABN * EFF * 0.037 * (unit mass)
, unit mass,

Statistically Non Significant Activity

42 * BKGND + NET
200 e ,y ,,

NET

|
2 Sigma Counting Error {

l

where.
|

Net Peak Area (from Minimum Detectable Activity Report)NET =

Compton Background (from Nuclide Line Activity Report)
,

BKGND =

Decay Correction Factor (from Minimum Detectable Activity
3.

DECAY =

Report) (Nuclide Half Life - Collection time to Mid Count time)
LIVE TIME = Elapsed Live Time ( from Header information)

Efficiency * Abundance (from Minimum Detectable Activity(EFF*B.1)
' =

Report)
Conversion Factor (dps to picoCuries)0.037 =

Sample weight or volume (from Header Information)unit mass =

.

I

E - 13
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: Gamma Soectroscoov Minimum Detectable Activity Calculation for the ND6620 and
ND6700 Systems:

,

MDA 2.83 4BKGN * DECAY
"

pct LIVETIME(sec.) * (EFF * B. I.) * 0. 037 * (unit mass)
(unit mass,

!

where:
2 BKGN Total Peak Background Area (from Minimum Detectable Activity=
i Report)

Decay Correction Factor (from Minimum Detectable ActivityDECAY =

Report) (Nuclide Half Life - Collection time to Mid Count time)
LIVE TIME = Elapsed Live Time ( from Header information)

Efficiency * Abundance (from Minimum Detectable Activity(EFF*B.1)
,

= ,

;Report)
Conversion Factor (dps to picoCuries) !0.037 =

Sample weight or volume (from Header information)unit mass =

i

e

:
.

1

;

|
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; ENVIRONMENTAL DOSIMETRY -

!
i
'

GPUN Environmental Radioactivity Laboratory

GPU Nuclear thermoluminescent dosimeters (TLDS) are Panasonic Type 801 AS :
badges, two of which are deployed at each station. Each badge contains two calcium.

, sulfate and two lithium borate elements. Since each element responds to radiation !
independently, this provides eight independent detectors at each station. The calcium ;

'

sulfato elements are shielded with a thin layer of lead, which makes the response to
i different energies of gama radiation more linear. The lead also shields the calcium

,

sulfate elements from beta radiation, so that they respond to gamma radiation only. i
' The two lithium borate elements are shielded differently to permit the detection of beta :

radiation. Only the calcium sulfate elements normally are used for environmental
monitoring; however, the lithium borate elements can be used to evaluate beta

,

exposures or as a backup to the calcium sulfato elements should more data be !

| required.

TLDs are annealed and read using a Panasonic UD701 A TLD Reader equipped with r

glow curve capture capability. A reader alignment is performed monthly using TLDs !
irradiated to a known exposure. Run Correction Factors (RCF) are inseded in each !

read batch to correct for small drifts in reader calibration. An Element Correction :
Factor (ECF) is generated for each element before a new TLD badge is placed into !,

; service to standardize each element to a known exposure. The ECF for each element
is updated every two years. Eiach calcium sulfate element is annealed to a total .

! residual exposure of less thLn 0.5 mR prior to being issued each time that a badge is
used.

:

Control (transit) badges are issued with every batch of field TLDs and accompany the
; badges into the field to quantify transit exposure. After the field badges are deployed,
; the control badges are kept in a lead shield with minimum 2" thick lead during the

period of fle!d exposure. Additional control badges are kept in a lead shield for thei

j entire quarter, and receive essentially no transit exposure. All control and field
i- badger are read together at the end of each quarter, and the average field control

badge exposure is subtracted from the average shield control badge exposure toF

generate the transit exposure. The transit exposure (generally less than 1 mR total) is
subtracted from the gross exposures on the field badges to yield the net exposures.

'

Net exposures are then conveded to mR per standard month. This method of
calculating transit exposure conforms to guidance contained in ANSI N545.

Each station comprises two TLD badges, each of which has two calcium sulfate
elements. Outliers are identified using predefined algorithms.. If all four elements are
available, a given exposure value is judged an outlier if the standard deviation
exceeds 5% of the mean exposure based on all four elements, and the exposure for
one element is outside three standard deviations of the mean exposure based on the
other three elements. If only two elements are available, the relative standard
deviation based on the two exposure values must be 12% or less, or else both,

' ,

exposure values are considered outliers and no valid data are reported for that station
i for that Quarter.
.

E - 15
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APPENDIX F
;

!
,

QUALITY CONTROL |
'

1

EPA INTER-LABORATORY COMPARISON PROGRAM
.
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APPENDIX F: QUALITY CONTROL PROGRAM

GPU Nuclear (GPU) and Teledyne Brown Engineering (TBE) participate in the EPA
Radiological Comparison (cross check) Program. This participation was limited to
analyses of water samples due to budget reductions within EPA. To supplement this
program both laboratories contracted with an independent vendor Analytics to provide
additional media for analysis. The results of these two Inter-laboratory programs
represent the various 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.

i

Examination of the data shows that the vast majority were within the EPA or Analytics |

control limits. Each case of exceeding the control limits was investigated. There was
'

no evidence to suggest systematic errors.

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

,

I

|

|

|
|
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TABLE F-1

|

1996 USEPA Cross-Check Program Results - 1996 ;

GPU NUCLEAR AND TELEDYNE BROWN ENGINEERING

Teledyne
GPUN-ERL Brown Eng' i

Collection EPA Results Results % !
Date Media Nuclide (A) (B) g)

'

01/23/96 Water Sr-89 73.0 * 8.7 75.33 * 1.53 73.67 * 3.21
Sr-90 5.0 * 8.7 8.33 * 0.58 5.00 * 0.00

1

01/26/96 Water Alpha 12.1 * 8.7 14.00 * 1.00 19.00 * 1.00 |
'Beta 7.0 * 8.7 8.47 * 1.15 7.13 * 0.21

02/02/ % Water 1-131 67.0 * 12.1 70.00 * 1.00 71.67 * 3.06

03/08/96 Water H-3 22002.0 * 3816.9 22000.00 * 0.00 22000.00 * 0.00

04/16/96 Water Alpha 74.8 * 32.4 69.33 * 2.52 63.67 * 2.89
Beta 166.9 * 43.4 156.67 * 5.77 160.00 * 0.00
Co 60 31.0 * 8.7 31.33 * 2.08 31.67 * 1.15
Sr-89 43.0 * 8.7 45.00 * 1.00 41.33 * 2.31
St-90 16.0 * 8.7 16.67 * 1.15 15.33 * 0.58 |

Cs-134 46.0 * 8.7 42.00 * 1.73 42.33 * 1.53
Cs-137 50.0 * 8.7 51.67 * 1.53 52.33 * 1.53

06/07/96 Water Co-60 99.0 t 8.7 98.67 * 1.53 99.00 * 1.73
Zn-65 300.0 * 52.0 326.67 * 5.77 309.33 * 2.08
Ba-133 745.0 * 130.1 770.00 * 0.00 711.00 * 71.42
Cs-134 79.0 m 8.7 75.33 * 0.58 69.67 * 1.53

(C)
Cs-137 197.0 * 17.3 206.67 * 5.77 202.00 * 2.65

07/12/ % Water Sr-89 25.0 * 8.7 30.33 * 1.53 22.67 * 1.53
Sr-90 12.0 * 8.7 10.33 * 0.58 12.33 * 1.15

07/19/96 Water Alpha 24.4 * 10.6 23.67 * 0.58 22.67 * 0.58
Beta 44.8 * 8.7 48.00 * 3.00 45.33 * 2.08

08/09/96 Water H-3 10879.0 * 1887.6 11000.00 * 0.00 9800.00 * 346.41

10/04/96 Water I-131 27.0 * 10.4 32.00 * 3.00 26.33 * 2.31

F-2
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TABLE F-1

1996 USEPA Cross-Check Program Results - 1996
GPU NUCLEAR AND TELEDYNE BROWN ENGINEERING

Teledyne
GPUN-ERL Brown Eng.

Collection EPA Results Results Resulu
Date Media Nuclide (A) (B) (B)

_

10/15/96 Water Alpha 59.1 * 25.7 59.33 * 4.16 55.67 * 5.03

Beta 111.8 * 29.1 106.67 * 5.77 110.00 * 0.00

Co-60 15.0 * 8.7 15.33 * 0.58 14.67 * 1,53

St89 10.0 * 8.7 18.00 * 3.61 9.00 * 0.00

Sr-90 25.0 * 8.7 16.00 * 1.00 26.00 * 1.00

(D)
Cs-134 20.0 * 8.7 19.33 * 0.58 19.67 * 1.15

Cs-137 30.0 * 8.7 31.33 * 0.58 29.33 * 1.15

10/25/ % Water Alpha 10.3 * 8.7 8.43 * 2.23 9.03 * 0.72

Beta - 34.6 * 8.7 35.33 * 1.53 39.67 * 0.58

11/8/96 Water Co-60 44.0 * 8.7 45.67 * 0.58 44.67 * 0.58

Zn-65 35.0 * 8.7 37.67 * 2.08 38.67 * 0.58

Ba-133 64.0 * 10.4 9467 * 0.00 66.00 * 0.00

Cs-134 11.0 * 8.7 11.67 * 0.58 12.00 * 0.00

Cs-137 19.0 * 8.7 21.00 * 1.00 20.67 * 1.15

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

B. Results - Average * one standard deviation. Units are pCi/L.

C. The TBE Cs-134 result is below the control limit. To verify the cause for the deviation, a Cs-134 standard
,

has been purchased. If the Cs 134 efficiency is lower than the efficiency at 604 Kev and 795 Key, then
rather than change those efficiencies (which may be needed for other isotopes of comparable energies),
the Cs 134 branching intensity shall be adjusted.

D. The ERL Sr-90 result is below the control limit. Upon investigation it was found that the background
count rate was 2.47 cpm. This was outside of the instrument background control limit and should not
have been used. The sampic holders are now being kept clean to prevent reoccurrence.

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

1

I
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TABLE F-2
1996 ANALYTICS Cross-Check Program Results

GPU NUCLEAR

Collectaan ANALYTICS Uncertmarty GPU Afm klax
Date kledia Nuclide Value (3 Si ma) (I Si ma) Resoh: tion Value Ratio Ratio Ratio8 8 A reemers8

(A) (B)
3/12.96 Faher Alpha 12 1 03 36.0 10 0.83 0.75 1.33 Yes

Beta 85 4 13 63.8 74 0.87 0.8 1.25 Yes
3;12.96 Faher Ce-141 194 to 33 58.2 2I0 1.08 0.8 1.25 Yes

Cr-51 719 36 12.0 $9.9 760 1.06 0.8 1.25 Yes
Cs-134 128 6 2.0 64.0 120 0.94 0.8 1.25 Yes
Cs-137 141 7 23 60.4 150 1.06 03 1.25 Yes
Co-58 106 5 1.7 63.6 110 1.04 0.8 1.25 Yes
hin-54 70 3 1.0 70.0 75 1.07 0.8 1.25 Yes
Fe-59 186 9 3.0 62.0 210 1.13 0.8 1.25 Yes
Zn-65 215 11 3.7 58 6 230 1.07 0.8 1.25 Yes
Co-60 169 8 2.7 63.4 ISO 1.07 0.8 1.25 Yes

3/I2.96 Cartridge I-131 92 5 I.7 55.2 91 0.99 0.8 1.25 Yes
3/1196 Faher Sr-90 36 2 0.7 54.0 26 0.72 08 1.25 No Yes *B* A reement (I result see Note D)8
3/12/96 AIA Ce-141 234 12 4.0 38.5 170 0.73 0.8 1.25 No Out of Range

Ce-14l' 234 12 4.0 58.5 240 1.03 0.8 1.25 Yes * Corrected Resuhs (see Note C)
Cr-51 858 43 143 59.9 790 0.92 0.8 1.25 Yes
Co.134 154 8 2.7 57.8 140 0.91 0.8 1.25 Yes
Cs-137 170 9 3.0 56.7 170 1.00 0.8 1.25 Yes
Co-58 128 6 2.0 64.0 130 1.02 0.8 1.25 Yes
hin-54 34 4 13 63.0 34 1.00 0.8 1.25 Yes
Fe-59 223 II 3.7 60.8 240 1.08 0.8 1.25 Yes
Ze65 260 13 43 60.0 290 1.12 0.8 1.25 Yes
Co60 204 10 33 61.2 200 0.98 0.8 1.25 Yes

3/12/96 MA I-131 13 1 03 39.0 15 1.15 0.75 133 Yes (I result see Note D)
3/12/96 MA Sr-89 31 2 0.7 46.5 20 0.65 0.75 133 No Yes *B* Agreemers

Sr-90 16 1 03 48.0 22 138 0.75 133 No Yes *B* A reement8
3/12/96 Soil Ce 141 0.323 0.02 0.007 48.5 03 0.93 0.75 133 Yes

Cr-51 1.182 0 06 0.020 59.1 1.175 0.99 0.8 1.2$ Yes
Cs-134 0.212 0.01 0.003 63.6 0.175 0.83 0.8 1.25 Yes
Cs-137 0332 0.02 0.007 49.8 0325 0.98 0.75 133 Yes
Co-58 0.176 0.01 0.003 52.8 0.163 0.93 0.8 1.25 Yes
hieti 0.116 0.01 0.003 34.8 0.119 1.03 0.75 133 Yes
Fe-? 0.307 0.02 0.007 46.1 0313 1.02 0.75 133 Yes
Zn4i 0358 0 02 0 007 53.7 0363 1.01 0.8 1.25 Yes
Co40 0.281 0.01 0.003 143 0.288 1.02 0.8 I.25 Yes

a
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, A. Usues ese pCil fer Wik, pCig (dry) fir Seil and total pCi ihr Faher and Canndee.

B. OPU Value is an awrage ofitsee or naare h- Unas are pCE1.for MA pCLg (dry) for soil and total pCi for Fdier and Cartndge.
C. Tim vaine reported to Analytes was in error (Maan of 233.4+242.0@ unseed of 233.4 +242.04g)
D. Due te imensicient sample only I amelyais was perfanned.

To esammaame maraammma er memhie amanumma.

1. Dinde endi Analynca valse by its masaciated one siyan uncertammy to obsain du resolutiest

2. Dnide each OPU value by die _. _ _, " . Analytics value to obemin die ratiot

3.11 e OPU N is in eyeenmass ifthe value efilm ratio falls wishin k limies shown in the foBowing table f" r itse . _, " resolutanto
_

Ayeement .%
Ramahman Agummag "A* Qmans "B" Creana

<3 no camp me cessy no counp

23-<4 0.4-23 03-3.0 mo comy

2 4-< 8 0.5 - 2.0 0.4 - 2.5 0.3 - 3.0
2 8 -< 16 0.6-1.67 0.5 - 2.0 0.4 - 2.5

216 - < 51 0.75-133 0 6-1.67 0.5 - 2.0

2 51 - < 200 0.80 -I.25 0.75-133 0.6 -1.67
2 200 0.85 -3.18 0.30 -1.25 0.75 133

"A* criseria are applied to10ie followung analysas:

Gamuna Spectromeery where the pnncyal gemena emergy used ihr identdicateca is penser than 250 key.

Tritiums analyses aflignid samples and

Low-level 1-131.

*B* crineria are applied to the following analyses-.

Omnuma Spectresnetry where the pnncipal ganana energy used for idemedicassem is less than 250 key,
'

Sr 89 and Sr-90 desensunshoma and
,

Gross Alpha and Beta. |

Creens are similar to those listed in USNRC "_ _ , - Procedure 84750 with animar , _to account for actinty concesaretions wish large uncertamatica.
"
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TABLE F-3
J

1996 ANALYTICS Cross-Check Program Results
|

Teledyne Brown
Collection ANALYTICS Engineering j

Date Media Nuclide Value Value Ratio '

(A) (B)

3/12/96 Water 1-131 36 * 2 39 * 5 1.08

Cc.141 88 4 89* 9 1.01

Cr 51 322 * 16 330 * 30 1.02

Cs-134 58 * 3 53 * 5 0.91

Cs-137 64 * 3 65 7 1.02

Co-58 48 * 2 49 * 5 1.02

Mn-54 31 * 2 37 * 4 1.19

Fe-59 83 * 4 93 * 9 1.12

Zn-65 97 * 5 100 * 10 1.03

Co40 76 * 4 81 * 8 1.07

3/12/96 Milk I-131 13 * 1 16 * 6 1.23

Cc-141 234 * 12 240 * 20 1.03
,

Cr 51 858 * 43 880 * 90 1.03 :

Cs-134 154 * 8 150 * 20 0.97
Cs-137 170 * 9 180 i 20 1.06

Co-58 128 * 6 140* 10 1.09

Mn 54 84 * 4 93 * 9 1.11

Fe-59 223 * 11 250 * 30 1.12

Zn-65 260 * 13 260 * 30 1.00

Co40 204 * 10 220*20 1.08

3/12/96 Water St-89 24 * 1 30 * 4 1.25

Sr 90 21 * I 23 * 2 1.10

3/12/% Milk Sr-89 31*2 30 * 4 0.97
Sr 90 16 * 1 17 * 1 1.06

3/12/96 Water H-3 2982 * 149 2800 200 0.94

6/19/% Filter Alpha 35 * 2 37 * 3 1.06

Beta 144 * 7 150 t 10 1.04

6/19/96 Filter Cc-141 400 * 20 500 A 50 1.25

Cr-51 1048 * $2 1200 * 100 1.15

Cs-134 310 * 16 310 * 30 1.00

Cs-137 764*38 910 * 90 1.19

Co-58 173 * 9 210 * 20 1.21

Mn 54 559 * 28 690 * 70 1.23

Fe-59 I44 * 7 190 * 20 1.32

Zn-65 108 * 5 140 * 10 1.30
Co 60 156 * 8 180 * 20 1.15

6/19/% Filter Sr 90 74 * 4 71 * 3 0.96
6/19/96 Filter Sr 90 49 * 2 64 * 3 1.31

6/19/96 Filter Sr-90 63 * 3 66 * 4 1.05
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Helds;

A. Toledyne Resuhs.Fmuhs are one ' , counung error is two standard dmahans. Units are pCViner for water and muk. Fw gamma
resuks, if two standant deviahous are less than 10%, than a 10% error is reported Units are total pCi for air particulate fdtm.

B. Ratio ofToledyne Brown Espasaring to Analytxa resuks.

To datarmune aaresamme or naamdds aarnamnet.

1. Divhle each Analyhos value by its -M one signa unosetamty to obtain the resoluhast
2. Davide each value try the -. . , ; Analytaos value to obtaib ahe ratio.

.

";resolutio 6
*

3. The - is in sys nt if the value of she ratio fan Cs the limus shown in the tonowns table for the -. _,

Ayesinse^

n. -- i ..

.
A* c.L "B" crisarb

<3 ao casup no consp no camp

23.<4 0.42.5 03 3.0 no comp

24.<8 0.32.0 0.42.5 03 3.0
2 8.< 16 0.6 1.67 0.52.0 0.42.5
216.<51 0.75 133 0.6 1.67 0.52.0
2 51.< 200 0.80 1.25 0.75 133 0.6 1.67
2 200 0.85 1.18 0.80 1.25 0.75 133

'A' uneria are applied to the fouowns analyses
Oa=== r, _ ^ , where the pnnsspel sansma energy used for hdicahon is yeeter than 250 key.-

Traiusi analyses ofliquid samples and
len level I.131.

'B' wiseria are appFA to the following analyses
Gesuna spean .mery where the principal ann == energy used for hh is less than 250 key,
Sr P*. ~8 Cr 90 desamunehens and
Orces Alpha and Beta.

Criseria are similar to those listed in USNRC tamp =*= Procedure 84750 wnh minor adjusemsets to accowd for activity concentrahons with large uncertamhes

|
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APPENDIX G

LGS SURVEY
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APPENDIX G: LGS SURVEYS

A Land Use Census around the Limerick Generating Station (LGS) was conducted by
Normandeau Associates, RMC Environmental Services Division for PECO Energy to
comply with Sections 2.5.1 and 3.4.2 of the Plant's Offsite Dose Calculation Manual.
The survey was conducted during the May to September 1996 growing season. The
distance and direction of all locations were positioned from the barn to the LGS vents
using Global Positioning System (GPS) technology. The results of this survey are
summarized in Table G-1.

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

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

(Distance in Miles)

WSaglet Residence Garden Milk Farm

N 0.6 1.6 4.7

NNE 0.5 0.5 -

NE 0.8 1.5 -

ENE 0.6 2.5 -

E 0.6 1.1 -

ESE 0.5 1.2 1.1 *

SE 1.0 1.1 -

|

SSE 1.0 1.2 4.7

|

| S 0.8 1.2 2.3

SSW 1.0 1.4 1.8

SW 0.6 0.6 3.0

| WSW 0.8 0.8 2.8
l.

W 0.6 2.2 -

!

WNW 0.7 0.8 -

NW 1.3 1.6 -

NNW 0.9 1.2 -

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

G-2

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _


