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plant-produced fission or activation products, with the exception of Cs-137, were
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Summary and Conclusions

This report on the Radiological Environmental Monitoring Program conducted for
the Limerick Generating Station (LGS) by Exelon covers the period 1 January
2004 through 31 December 2004. During that time period, 1,150 analyses were
performed on 890 samples. In assessing all the data gathered for this report and
comparing these results with preoperational data, it was concluded that the
operation of LGS had no adverse radiological impact on the environment.

Surface and drinking water samples were analyzed for concentrations of tritium
and gamma emitting nuclides. Drinking water samples were also analyzed for
concentrations of gross beta (soluble and insoluble fractions). No fission or
activation products were detected. Gross beta activities detected were .
consistent with those detected in previous years. No tritium activity was
detected. ’

Fish (predator and bottom feeder) and sediment samples were analyzed for
concentrations of gamma emitting nuclides. No fission or activation products
were detected in fish. Sediment samples collected below the discharge had
Cesium-137 concentrations consistent with levels observed during the
preoperational years. No Plant produced fission or activation products were
found in sediment.

Air particulate samples were analyzed for concentrations of gross beta and
gamma emitting nuclides. Cosmogenic Be-7 was detected at levels consistent
with those detected in previous years. No fission or activation products were
detected.

High sensitivity 1-131 analyses were performed on weekly air samples. All
results were less than the minimum detectable activity.

Cow milk samples were analyzed for concentrations of I-131 and gamma
emitting nuclides. All 1-131 results were below the minimum detectable activity.
Concentrations of naturally occurring K-40 were consistent with those detected in
previous years. No fission or activation products were found.

Environmental gamma radiation measurements were performed quarterly using
thermoluminescent dosimeters. Levels detected were consistent with those
observed in previous years.

Review of the gamma spectroscopy results from the surface water sampler
(24S1) located at the Limerick's intake and downstream of the 10CFR20.2002
permitted storage area indicated no offsite radionuclide transport was evident.
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A ‘Objectlve of the REMP

Introduction

The Limerick Generating Station (LGS), consisting of two 3458 MWt boiling water

" reactors owned and operated by Exelon Corporation, 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 that 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 approxnmately 50 feet MSL to the western
site boundary.

A Radiological Environmental Monitoring Program (REMP) for LGS was initiated
in 1971. Review of the 1971 through 1977 REMP data resulted in the
modification of the program to comply with changes in the Environmental Report
Operating License Stage (EROL) and the Branch Technical Position Paper (Rev.
1, 1979). The preoperational period for most media covers the periods 1 January

1982 through 21 December 1984 and was summarized in a separate report.

This report covers those analyses performed by Teledyne Brown Engineering
(TBE), Global Dosimetry, and Environmental Inc. (Midwest Labs) on samples

collected during the period 1 January 2004 through 31 December 2004.

On 6 July 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 will decay to

' ‘background while'in storage Flnal dlsposmon wnll be determmed at Station
7 decommlssmnmg ' : .

The objectlves of the REMP are to

e 1." - Provnde data on measurable Ievels of radlatlon and radioactive
B matenals m the snte envnrons ~ -

2. Evaluate the relatlonshlp between quantltles of radloactlve material
released from the plant and resultant raduatlon doses to individuals
from principal pathways of exposure. - .

- B, 'lmplementatlon of the Objectlves

- N -The |mp|ementatlon of the objectlves is accomphshed by

1. ldentnfymg sngmf‘ cant exposure pathways

3.
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2. Establishing baseline radiological data of media within those
pathways.
3. Continuously monitoring those media before and during Station

operation to assess Station radiological effects (if any) on man and
the environment.

. Program Description

A.

Sample Collection

Samples for the LGS REMP were collected for Exelon Nuclear by
Normandeau Associates, RMC Environmental Services Division (RMC).
This section describes the general collection methods used by RMC to
obtain environmental samples for the LGS REMP in 2004. Sample
locations and descriptions can be found in Tables B—1 and B-2, and
Figures B—1 through B-3, Appendix B. The collection procedures used by
RMC are listed in Table B-3.

Aquatic Envi

The aquatic environment was evaluated by performing radiological
analyses on 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, 16C2, 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, 2451, and 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 locations, 16C5 and 29C1 (control). Sediment
samples composed of recently deposited substrate were collected at three
locations semiannually, 16B2 and 16C4 and 33A2 (control).

At heric Envi I

The atmospheric environment was evaluated by performing radiological
analyses on samples of air particulate, airborne iodine, and milk. Airborne
iodine and particulate samples were collected and analyzed weekly at five
locations (10S3, 1181, 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

-4-



- attached. -The pumps were run continuously and sampled air at the rate of
approximately one cubic foot per minute. : The filters were replaced weekly
and sent to the laboratory for analysrs

- Milk samples were collected brweekly at six locatrons (961 1 OF4, 18E1,

19B1, 23F1; and 25C1) from ‘April through November, and monthly from
December through March. “Two additional locations (36E1 and 22C1) were
sampled quarterly. Locations 36E1, 9G1 and 23F1 were controls. All samples
- were collected in new unused two gallon plastic bottles from the bulk tank

at each location, preserved wrth sodrum blsulf te, and shrpped promptly to

' the laboratory L SR

P

'g l' LG B. lI ,

Direct radiation measurements were made using Panasonic 814 calcium
sulfate (CaSO4) thermoluminescent dosimeters (TLD). The TLD locations
were placed on and around the LGS srte as follows

fAsltﬁb.oundaQLnngconsrstmg of 16' locatrons (3682 3S1 581, 781,
10S3, 1181, 1382, 1451, 18S2, 2152, 2352, 2552, 26S3, 2931 3181
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. .

An intermediate distance ring consisting of 16 locations (36D1, 2E1, 4E1,
7E1, 10E1, 10F3, 13E1, 16F1, 19D1, 20F1, 24D1, 25D1, 28D2, 29E1,
31D2, and 34E1) extending to approximately 5 miles from the site

- desrgned to measure possrble exposures to close rn populatron

The balance of erght Iocatrons (5H1 601 9C1, 1301 15D1, 17B1, 20D1
and 31D1) representing control and special interests areas such as
population centers schools etc

The specrf c TLD Iocatlons were determrned by the followrng criteria:

4l4 'r )1' -t

1. The presence of relatlvely dense populatron |

2. Site meteorological data taking |nto account dlstance and elevatlon
‘ + for each of the sixteen~22 1/2 degree sectors around the site,

: " ‘where estrmated annual dose from LGS, rf any, would be most
RN srgmfcant

3." On hrlls free from local obstructrons and wrthrn srght of the vents
(where practical); > 50 :
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4. And near the closest dwelling to the vents in the prevailing
downwind direction.

Two TLDs — each comprised of three CaSO4 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 Global for analysis.

10CFR20 2002 Permit Storage Area

1. The results of the surface water sampling program were used to
determine if radioactive nuclide transport from the storage area into the
Schuylkill River had occurred.

Sample Analysis

This section describes the general analytical methodologies used by TBE
and Midwest Labs to analyze the environmental samples for radioactivity
for the LGS REMP in 2004. The analytical procedures used by the
laboratories are listed in Table B-3.

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

1. Concentrations of beta emitters in drinking water, and air
particulates.
2. Concentrations of gamma emitters in surface and drinking water,

air particulates, milk, fish, and sediment.

3. Concentrations of tritium in surface and drinking water.
4, Concentrations of [-131 in air and milk.
5. Ambient gamma radiation levels at various site environs.

Data Interpretation

The radiological and direct radiation data collected prior to LGS becoming
operational was used as a baseline with which these operational data
were compared. For the purpose of this report, LGS was considered
operational at initial criticality. In addition, data were compared to
previous years' operational data for consistency and trending. Several
factors were important in the interpretation of the data:

-6-



o Limit of Detection and Minimum Detectatile Actii

The lower limit of detection (LLD) was defined as the smallest
concentration of radioactive material in a sample that would yield a
net count (above background) that would be detected with only a

~ 5% probability of falsely concluding that a blank observation
represents a "real" signal. The LLD was intended as a before the -
fact estimate of a system (including instrumentation, procedure and
sample type) and not as an after the fact criteria for the presence of
-activity. All analyses were designed to achieve the required LGS
detection capabilities for environmental sample analysis.

The minimum detectable activity (MDA) is defined above with the
exception that the measurement is an after the fact estimate of the
‘ presence of actlvrty . ;

llIEI"IEllI' ‘and R tina of Result
Net activity for a sample was calculated by subtracting background
activity from the sample activity. Since'the REMP measures
extremely smali changes in radioactivity in the environment,
background variations may result in sample activity being lower
* *"than the background activity effecting a negative number. An MDA .
was reported in all cases where positive activity was not detected. ¢

Gamma spectroscopy results for each type of sample were
grouped as follows: ©

For surface and drinking water 11 nuclides, Mn-54, Co-58, Fe-59,
Co-60, Zn-65, Zr-95, Nb-95, Cs-134, Cs-137, Ba-140, and La-140
were reported

For fish erght nuclldes K-4O Mn-54 Co-58 Fe-59, Co-60, Zn-65,
Cs~134 and Cs 137 were reported

- For sedrment seven nuchdes Be-7 K-40, Mn-54, Co-58, Co-60,
Cs 134 and Cs 137 were reported

"'For air partrculate six nuchdes Be-? Mn-54 Co 58, Co-60,
Cs-134, and Cs-137 were reported. -

" For milk five nuclides, K-40, Cs- 134 Cs 137 Ba-140, and La-140
were reported.

'Means and standard deviations of the results were calculated. The

._»7_



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

Program Exceptions

For 2004 the LGS REMP had a sample recovery rate in excess of 99%.
Exceptions are listed below:

1.

Surface Water composite sampler at location 13B1 (Vincent Dam)
was out of service during the following periods:

01/16/2004 — 01/19/2004 Freezing
01/26/2004 — 02/04/2004 Freezing
02/06/2004 — 02/09/2004 Flooding
04/14/2004 — 04/16/2004 Flooding
06/14/2004 — 06/21/2004 Pump malfunction
07/12/2004 — 07/26/2004 Flooding
08/16/2004 — 08/23/2004 Flooding
09/17/2004 — 09/22/2004 Flooding
11/24/2004 — 12/20/2004 Flooding
12/20/2004 - 12/28/2004 Freezing

Weekly grab samples were taken for the monthly composite, if
necessary.

Surface Water composite sampler at location 24S1 (LGS Intake)
was out of service during the following periods:

01/16/2004 — 01/19/2004 Freezing
01/26/2004 — 02/04/2004 Freezing

Weekly grab samples were taken for the monthly composite, as
necessary.

Surface Water composite sampler at location 10F2 (Perkiomen)
was out of service during the following periods:

01/01/2004 — 05/06/2004 Source water not pumped to Limerick
11/01/2004 — 12/31/2004 Source water not pumped to Limerick
09/20/2004 — 09/27/2004 Low stream flow

Weekly grab samples were taken for the monthly composite, as
necessary.

Drinking Water composite sampler at location 16C2 (American

-8-



Water Works) was out of service during the following periods: "

. 06/28/2004 — 07/06/2004 Pump malfunction -
07/19/2004 — 08/02/2004 Sample Iine plugged

Weekly grab samples were taken for the monthly composrte as
‘necessary ERCARMEE -

S. Dnnkrng Water composrte sampler at locatron 28F3 (Pottstown
- "Water Co.) was out of service during the following periods:

05/10/2004 — 05/17/2004 Pump malfunction’
06/14/2004 — 07/01/2004 Pump malfunction
I 1“11/29/2004 = 12/06/2004 Pump malfunctron “

' “Weekly grab samples were taken for the monthly composite, as
necessary.

Each program exception was reviewed to understan_d the causes of the
program exception.  Sampling and maintenance errors were reviewed with

: i ‘the personnel involved to prevent recurrence. ‘Occasional equipment

breakdowns and power outages were unavoidable. -

The overall sample recovery rate indicates that the appropriate
procedures and equrpment are in place to assure reliable program
~rmplementat|on

Program Changes e
Mrlk statlon 18C1 went out of busrness 1 2/15/03.

) Mrlk statlon 21 B1 went out of busrness 02/1 0/04. ‘

A o Mrlk statron 22C1 went out of busmess 04/05/04_. L

o Mllk statron 9G1 went out of busrness 10/26/04 SN

"Mrlk statron 2501 changed from quarterly to brweekly sampling 03/09/04.
Milk station 23F1 changed from quarterly to brweekly sampling 11/16/04.

Milk statron 18E1 was added to the blweekly sampllng 03/09/04.

1 P -
AT S
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V. Results and Discussion

A. Aquatic Environment

1.

Surface Water

Samples were taken from a continuous sampler at three locations
(10F2, 13B1, and 24S1) on a monthly schedule. Of these locations
only 13B1 located downstream, could be affected by Limerick’s
effluent releases. The following analyses were performed.

Triti

Monthly samples from all locations were composited quarterly and
analyzed for tritium activity (Table C-1.1, Appendix C). No tritium
activity was detected. The highest MDA calculated was <198 pCil.

Gamma Spectrometry

Samples from all locations were analyzed for gamma emitting
nuclides (Table C-1.2, Appendix C). All nuclides were less than the
MDA.

Drinking 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 Limerick’s effluent
releases. The following analyses were performed:

Grass Beta

Samples from all locations were analyzed for concentrations of
gross beta in the insoluble and soluble fractions (Tables C-ll.1 and
C-11.2, Appendix C). The values ranged from <1.4 to 6.1 pCi/l for
the insoluble fraction and from <1.8 to 5.2 pCi/l for the soluble
fraction. Concentrations detected in both fractions were consistent
with those detected in previous years (Figures C—1 and C-2,
Appendix C).

Triti
Monthly samples from all locations were composited quarterly and
analyzed for tritium activity (Table C-Il.3, Appendix C). No tritium
activity was detected. The highest MDA calculated was <196 pCi/l.

-10 -



Gamma Spectrometry

Samples from all locations were analyzed for gamma emitting
nuclides (Table C-l1.4, Appendlx C) AII nuclldes were less than
the MDA.

Flsh

FISh samples comprlsed of catf‘ sh/bullhead (bottom feeder) and
““’sunfish (predator) were collected at two locations (16C5 and 29C1)
‘semiannually.” Location 16C5 could be affected by Limerick’s
effluent releases. ' The following analysis was performed:

The edible portion of fish samples from both locations was
analyzed for gamma emitting nuclides (Table C-lll.1, Appendix C).
Naturally occurring K-40 was found at all stations and ranged from
2,920 to 3,590 pCi/kg wet and was consistent with levels detected
in previous years. No fission or activation products were found.

: Hlstoncal levels of Cs-1 37 are shown in Flgure C-3, Appendix C.

: Sedlment ‘
3 Aquatic sediment samples were collected at three locations (16B2,
16C4 and 33A2) semiannually. Of these locations two 16B2 and

- 16C4 located downstream, could be affected by Limerick’s effluent
releases. The following analysis was performed:

i _j E ! S I ) l .,"f.{..: ’

- Sediment samples from all three locations were analyzed for
gamma emitting nuclides (Table C-IV.1, Appendix C). Nuclides

- detected were naturally occurrlng Be-7, K40, and the fission
product Cs-137. :

Beryllium-7 and K-40 were found at all stations and ranged from
<739 to 8,040 and12,400 to 17,000 pCi/kg dry, respectively.

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

~ sediment samples at all stations. Location 16C4 had the highest
" average concentration of 183 pCI/kg dry. The activity detected was

'+ consistent with those detected in the pre—operational years (Figure

C—4, Appendix C). No other Limerick fission or activation products
were found.

=11



B. Atmospheric Environment

1. Airborne

a.

Air Particulates

Continuous air particulate samples were collected from five
locations on a weekly basis. The five locations were
separated into three groups: Group | represents locations
within the LGS site boundary (10S3, 11S1, and 14S1),
Group |l represents the location at an intermediate distance
from the LGS site (13C1), and Group il represents the
control location at a remote distance from LGS (22G1). The
following analyses were performed:

Graoss Beta

Weekly samples were analyzed for concentrations of beta
emitters (Table C-V.1 and C-V.2, Appendix C).

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- Slte locations (Group 1)
ranged from <6 to 43 E-3 pCi/m® with a mean of 16 E-3
pCi/m>. The results from the Intermedlate Distance location
(Group i) ranged from 6 to 29 E-3 pCllm with a mean of 15
E-3 pCi/m>. The results from the Dlstant locations (Group
1)} ranged from <7 to 35 E-3 pCl/m with a mean of 16 E-3
pC|Im Comparison of the 2004 air particulate data with

- previous years data indicate no effects from the operation of

LGS (Figure C-5, Appendix C). In addition a comparison of
the weekly mean values for 2004 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
detected i |n all samples. These values ranged from 34 to 73
E-3 pC|/m All other nuclides were less than the MDA.

-12-



SRR T Terrestrial

b. *Alrborne lodlne ,;7 o

: Contlnuous air samples were collected from five locations
(1083, 1181, 1481, 13C1, and 22G1) and analyzed
weekly for [- 131 (Table C-VI. 1 Appendlx C) All results
were less than the MDA.

PR,

‘a. ‘Mrlk
Samples were collected from six locatlons (9G1 10F4, 18E1,
19B1, 23F1 and 25C1) biweekly April through November
and monthly December through March. Samples from two
additional locations (36E1 and 22C1) were taken quarterly.
The followmg analyses were performed :

3

.. e - L LRI
. oot T T T N

" . ‘Milk samples from all locations were analyzed for
: concentrations of I-131 (Table C-VII. 1 Appendlx C). All
results were less than the MDA v

i

Each milk sample was analyzed for concentrations of
- _gamma emlttmg nuclldes (Table C-VIl.2, Appendix C).

, Naturally occurrlng K-40 actlvrty was found in all samples
and ranged from 1,060 to 1,530 pCi/l. All other nuclides
were less than the MDA.

Ambient Gamma Radlatlon

Ambient gamma radlatlon |evels were measured utlllzmg Panasonic 814
(CaSO04) thermoluminescent dosrmeters Forty TLD locations were

established around the site. Results of TLD measurements are listed in
Tables C-VIIL. 1 to C-VIIlL.3, Appendrx C.

Ly

"~ Most TLD measurements were below 10 mR/standard month, with a

range of 5.0 to 12.5 mR/standard month. A comparison 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 were consistently higher. The historical ambient gamma radiation
data from Location 5H1 were plotted along with similar data from the Site,

13-



Intermediate Distance and Outer Ring Locations (Figure C-7, Appendix
C). Location 5H1 has a historical high bias, but tracked with the data from
all three groups. This bias is most likely due to radon emanating from the
ground.

10 CFR 20.2002 Permit Storage Area

The results of the surface water aquatic monitoring program from Location
2451 were used to determine if radioactivity from the permit storage area
had made it to the Schuyikill River. The data obtained from the gamma
analysis program did not detect any migration of radioactivity from the
permit storage area.

Land Use Survey

A Land Use Survey conducted during the May to September 2004 growing
season around the Limerick Generating Station (LGS) was performed by
Normandeau Associates, RMC Environmental Services Division for
Exelon Nuclear to comply with Control 3.3.2 of the Limerick's Offsite Dose
Calculation Manual. The purpose of the survey was to document the
nearest resident, milk producing animal and garden of greater than 500 ft?
in each of the sixteen 22 %2 degree sectors around the site. The distance
and direction of all locations from the LGS reactor buildings were
positioned using Global Positioning System (GPS) technology. There
were no changes required to the LGS REMP, as a result of this survey.
The results of this survey are summarized below.

Distance in Miles from the LGS Reactor Buildinas

Sector Residence Garden Milk Farm
Miles Miles Miles

1N 0.6 1.8 47

2 NNE 0.5 0.5 -

3 NE 0.7 1.6 -

4 ENE 04 0.7 -

5E 0.5 0.7 -

6 ESE 0.7 11 -

7 SE 1.0 14 -

8 SSE 1.0 1.1 -

9sS 0.8 1.2 4.2
10 SSW 1.0 1.0 2.0
11 SW 0.6 0.6 -
12 WSW 0.7 0.7 2.7
13W 0.7 0.8 2.8
14 WNW 0.7 0.7 -
15 NW 0.7 1.6 -
16 NNW 1.0 1.6 -

-14 -
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA N REPORTING PERIOD: 2004 ‘
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN

T LOCATIONS LOCATION T
MEDIUM OR : TYPES OF NUMBEROF REQUIRED MEAN MEAN MEAN STATION # NUMBER OF

PATHWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT () = (B - ® - . NAME | NONROUTINE
(UNIT OF < PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION - REPORTED
MEASUREMENT) . (LD ‘ : . MEASUREMENTS
SURFACE WATER TRITIUM 10 2000 188 187 192 10F2 . - CONTROL- 0
(PCULITER). - . ) . 4) (©/6) on) PERKIOMEN PUMPING STATION
(<176<196)  (<IT3198)  (<186/<198)  7.25 MILES EOF SITE
GAMMA 30 ’ L .. ’ R .
MN-54_ _ 15 4 5 6 10F2  CONTROL 0
on2) on8) (0/6) PERKIOMEN PUMPING STATION
(<) | (Q<9) - (A/8) ..  7.2SMILESEOFSITE.
CO-58- 15 4 5 6 102 CONTROL - ' 0
on2) on8) (0/6) PERKIOMEN PUMPING STATION ‘
(<2<7) (<2<9) - (<31<8) 7.25 MILES E OF SITE
C0-60 15 6 7 7 . 10F2  CONTROL 0
on2) ) (0%6) PERKIOMEN PUMPING STATION
(<2<14) (<AKI13) (<3/<13) 7.25 MILES E OF SITE
FE-59. 30 10 n 13 10F2  CONTROL ' 0
©12) ong) 0/6) PERKIOMEN PUMPING STATION
SRR (AKIT) ~ T (<5/<0) T (<6/<0) T T2SMILESEOFSITE
IN-65 R 0 .10 T 13- 10F2 . CONTROL: TR
- o : on2) ons) ) PERKIOMEN PUMPING STATION
(<5/<19) (<s/<1) (<6/<21) 7.25 MILES E OF SITE
ZR-95 30 7 . ... 9,. .- 10- . 10F2  CONTROL - 0
_ N ©on2) ong) o) PERKIOMEN PUMPING STATION
(<14 (<ar<17) (<5/<16) 7.25 MILES E OF SITE
NB-95 s 4 6 7 10F2  CONTROL 0
SR on2) - (N8 ©06) - PERKIOMEN PUMPING STATION
@8 , . (<Kl (<¥<il): . 7.25MILES EOF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)




TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2004
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION
MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN MEAN MEAN STATION # NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES  LOWERLIMIT (F) (F) (F) NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) MEASUREMENTS
CS-134 15 4 5 6 10F2 CONTROL 0
0/12) (0/18) (0/6) PERKIOMEN PUMPING STATION
(<2/<8) (<2<10) (<3/<10) 7.25 MILES E OF SITE
Cs-137 18 4 5 6 10F2 CONTROL 0
(0/12) (0/18) (0/6) PERKIOMEN PUMPING STATION
(<2/<8) (<2/<10) (<3/<9) 7.25 MILES E OF SITE
BA-140 60 18 22 25 10F2 CONTROL 0
(0/12) (0/18) (0/6) PERKIOMEN PUMPING STATION
(<7/<39) (<9/<41) (<12/<41) 7.25 MILES E OF SITE
LA-140 15 6 8 9 10F2 CONTROL 0
(0/12) (0/18) (0/6) PERKIOMEN PUMPING STATION
S (<3/14) (<3/<14) (<4/<13) 7.25 MILES E OF SITE
U
N DRINKING WATER GROSS BETA 48 4 33 29 36 15F4 INDICATOR 0
(PCULITER) SOLUBLE (26/36) (112) (9/12) PHILA. SUB. WATER CO.
(<1.9/5.1) (<1.8/52) (<2.3/5.1) 8.62 MILES SE OF SITE
GROSS BETA 48 4 1.7 16 20 15F7 INDICATOR 0
INSOLUBLE (2/36) (0/12) (212) PHOENIXVILLE WATER WORKS
(<1.4/6.1) (<l.4/<2.1) (<1.4/6.1) 6.33 MILES SSE OF SITE
TRITIUM 16 2000 186 183 187 16C2 INDICATOR 0
012) (0/4) 0/4) CITIZENS HOME WATER CO.
(<176/<196) (<170/<194) (<179/<194) 2.66 MILES SSE OF SITE
GAMMA 43
MN-54 15 5 4 S 16C2 INDICATOR 0
(0/36) (0/12) 0/12) CITIZENS HOME WATER CO.
(<2/<12) (<2<10) (<2<11) 2.66 MILES SSE OF SITE




TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

Name of Facillty:  LIMERICK GENERATING STATION _ DOCKET NUMBER: 50-352 & 50-3%3
Location of Facility: MONTGOMERY COUNTY, PA L REPORTING PERIOD: 2004
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION ,
MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN MEAN MEAN STATION #. NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT  (F)", ®) @ - NAME L NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) ‘ (LLD) MEASUREMENTS
CO-58 15 5 4. 5 16c2  INDICATOR 0
(0136) ©n2) n2) CITIZENS HOME WATER CO.
(<2/<14) (<) . (<3KI2) 2,66 MILES SSE OF SITE
cO-60 15 6 5 6 1SF4  INDICATOR 0
~ o36) (12 ©on2) PHILA. SUB, WATER CO.
' (@ @0 (@ 8.62 MILES SE OF SITE -
. ) FE-$9 30 10 . 10 10 15F4  INDICATOR 0
, . ) ©112) ©n2) PHILA. SUB. WATER CO.
(ct12n) (<31<18) (41<27) 8.62 MILES SE OF SITE
ZN-65 30 n o 10 no 1577 INDICATOR 0
(0136) 12) ©o12) PHOENIXVILLE WATER WORKS :
(<41<28) (<41<21) (<41<22) 6.33 MILES SSE OF SITE
ZR95 30 9 g - 9 162 INDICATOR . 0 i
L . (0136) o12) ©on2) CITIZENS HOME WATER CO. :
(<A1<24) @0 (R 266 MILES SSEOF SITE
NB-95 L8 s 5 5 1SF4  INDICATOR 0
e Cee (036) O112) ©n2) - PHILA. SUB. WATER CO.
(<2<14) (0 (<2<14) 8.62 MILES SE OF SITE
Cs-134 ' 18 SN S 16C2  INDICATOR 0
e e oy . CITIZENS HOME WATER CO.
‘ ., (<2K12) (<10),"  (<2<Il) ~ 266MILESSSEOFSITE
csr LU U s s L s L s 15F4 . . INDICATOR . - - 0
- (0n36) on2) ©on2) PHILA. SUB. WATER CO.

DO(KI4) T (QK12) T (<<14) 8.62 MILES SE OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2004
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION

MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN MEAN MEAN STATION # NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT (F) (F) F NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) MEASUREMENTS
BA-140 60 20 19 21 162 INDICATOR 0
(0/36) (o12) 0/12) CITIZENS HOME WATER CO.
(<9/<50) (<7/<40) (<10/<37) 2.66 MILES SSE OF SITE
LA-140 15 7 6 7 162 INDICATOR 0
(0/36) (on2) (012) CITIZENS HOME WATER CO.
(<2/<14) (<2/<12) (<3<14) 2,66 MILES SSE OF SITE
BOTTOM FEEDER (FISH) GAMMA 4 N/A
(PCUKG WET) K-40 3000 3245 3245 29C1  CONTROL 0
272 @) @) POTTSTOWN VICINITY
(2920/3080)  (3170/3320)  (3170/3320)  UPSTREAM OF INTAKE
MN-54 130 26 33 33 29C1  CONTROL 0
o) on) on) POTTSTOWN VICINITY
(<25<28) (<32<34) (<32<34) UPSTREAM OF INTAKE
CO-58 130 30 39 39 29C1  CONTROL 0
072) on) oR) POTTSTOWN VICINITY
(<27/<33) (<34/<34) (<34/<44) UPSTREAM OF INTAKE
CO-60 130 29 41 41 29C1  CONTROL 0
(or2) (02) or2) POTTSTOWN VICINITY
(<28/<30) (<37/<45) (<37/<45) UPSTREAM OF INTAKE
FE-59 260 66 93 93 29C1  CONTROL 0
02) (o) (0R2) POTTSTOWN VICINITY
(57/<75) (<85/<101) (<85/<101) UPSTREAM OF INTAKE
ZN-65 260 60 89 89 29C1  CONTROL 0
©0r2) o) oR) POTTSTOWN VICINITY
(<56/<64) (<85/<93) (<85/<93) UPSTREAM OF INTAKE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED iN PARENTHESES (F)



TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility; MONTGOMERY COUNTY, PA : REPORTING PERIOD: 2004

INDICATOR CONTROL LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION C '
MEDIUM OR TYPES OF NUMBEROF REQUIRED MEAN MEAN MEAN STATION# NUMBER OF

PATHWAY SAMPLED ANALYSES ' ANALYSES LOWERLIMIT (F) " ® NAME T NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) : = ' MEASUREMENTS
Cs-134 130 2 16 16 20C1  CONTROL 0
©2) ©2) - ©0n) POTTSTOWN VICINITY
(<4/<25) (<31/<40) (<31/<40) UPSTREAM OF INTAKE
- €s-137 150 28 43 4 2C1  CONTROL 0
: o2 ©O2 - (@) - POTTSTOWNVICINITY
(<28/<28) (<35/<51) (<35/<51) UPSTREAM OF INTAKE
PREDATOR (FISH) GAMMA 4 ,
(PCIKG WET) " K40 - . 130 3230 3560 3560 29C1  CONTROL 0
: @ @) @2)  POTTSTOWN VICINITY
(3050/3410)  (35303590)  (353035%0)  UPSTREAM OF INTAKE
MN-54 130 20 29 29 29C1  CONTROL 0
©02) o) ©on) POTTSTOWN VICINITY
(<14/<26) (<29/<30) (<29/<30) UPSTREAM OF INTAKE
COo-58 130 20 N 34 29C1  CONTROL 0
©n) o) ©on) POTTSTOWN VICINITY
e e e e e e e (qEll) (BHBS)  (<34135) UPSTREAMOFINTAKE =~~~
CO-60 . R £ 19, 37 3 29C1  CONTROL: - - - 0
. - : L on) o) ©on) POTTSTOWN VICINITY
(<16/<22) (B41<39) (<34/<39) UPSTREAM OF INTAKE
FE-59 260 4% .. % , ., % . _ 29€1, .CONTROL _ .. 0
‘ ’ o) o). . (on POTTSTOWN VICINITY
N (<37/<56) (<83/<98)° " (<83/<98) UPSTREAM OF INTAKE
ZNes T 20 o T g0 " 29C1 CONTROL . 0
. Cecomy L on) on) POTTSTOWN VICINITY

v oo (<B0/<SY) - (<68/<93) (<68/<93) - UPSTREAM OF INTAKE .

FRACTION OF DETECTABLE MEASUREMENTS AT~' SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility; MONTGOMERY COUNTY, PA REPORTING PERIOD: 2004
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION
MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN MEAN MEAN STATION # NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT (F) (F) - (F) NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) MEASUREMENTS
Cs-134 130 17 28 28 20C1  CONTROL 0
or) (o) or) POTTSTOWN VICINITY
(<12<21) (<25/<30) (<25/<30) UPSTREAM OF INTAKE
CS-137 150 21 k) 32 29C1  CONTROL 0
) o) o) POTTSTOWN VICINITY
(<14/<28) (B2<32) (<32/<32) UPSTREAM OF INTAKE
SEDIMENT GAMMA 6
(PCVKG DRY)
BE-7 N/A 3978 654 6620 16C4  INDICATOR 0
(414) (17) 2n) VINCENT DAM
(1040/8040)  (<739/568) (5200/3040) 218 MILES SSE OF SITE
K-40 N/A 16000 13450 16450 16B2  INDICATOR 0
(4/4) 22) @n) LINFIELD BRIDGE
(15300/17000)  (12400/14500)  (15900/17000)  1.35 MILES SSE OF SITE
MN-54 N/A 70 54 70 1682 INDICATOR 0
(014) (or2) on) LINFIELD BRIDGE
(<59/<80) (<32/<76) (<69/<71) 1.35 MILES SSE OF SITE
CO-58 N/A 65 53 70 16B2  INDICATOR 0
(0r4) (o) o) LINFIELD BRIDGE
(<53/<72) (<29/<77) (<68/<72) 1.35 MILES SSE OF SITE
C0-60 N/A 73 52 76 1682  INDICATOR 0
(0r4) ©or2) ©r2) LINFIELD BRIDGE
(<66/<80) (<29/<76) (<72/<80) 1.35 MILES SSE OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)



TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

Name of Facility:  LIMERICK GENERATING STATION : DOCKET NUMBER: 50-352 & 50-353
Location of Facllity: MONTGOMERY COUNTY, PA , REPORTING PERIOD: 2004 ,
. INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION

MEDIUM OR TYPES OF NUMBEROF REQUIRED ~  MEAN. MEAN . MEAN . STATION# NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT  (F) . ® - ® NAME. . . - NONROUTINE
(UNIT OF PERFORMED .  PERFORMED OFDETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) , MEASUREMENTS
CS-134 150 59 as 65 1682 INDICATOR 0
(0%4) on) on) LINFIELD BRIDGE .
(2e6T) - (WD) (V<)  LISMILESSSEOFSITE
CS-137 18- 177 8, 183 . lecs  INDICATOR 0
e @ am) @n) VINCENT DAM
‘ (167189) (<) (76135) 218 MILESSSE OF SITE
AIR PARTICULATE GROSS BETA %0 10 w6 e s ess T INDICATOR 0
(E-3 PCUCUMETER) - , (2057208) (s1/52) (a8/52) KEENROAD - - . -
(<6143) (<15) (<6/43) 0.5 MILES EOF SITE
GAMMA 2 . . - S
BE-7 . NA 54 58 58 2261 CONTROL 0
(16/16) @) (@) MANOR SUBSTATION
(34/65) o) (4973) . 17.73 MILES SW OF SITE
MN-54 NIA 10 09 11 1151 INDICATOR 0
o) om () LGSINFORMATIONCENTER
- - - T(<06/<1.5) T (<0.7/<1.1) T T (<1.0<13) 038 MILES ESEOF SITE
. €o-58 o oNA 08 12 11SI  INDICATOR - - 0
S . (o16) (0/4) o4) LGS INFORMATION CENTER S
(@7 (Q§<10)  (DI<LT)  0IMILES ESE OF SITE S
CO-60 N/A 10 ... 10 .. 11 ... 1CI. INDICATOR | . 0
5 one - 4 . () .  KINGROAD ’
' ' (<05/<16)  (<08/<12)  (LOKL3) 284 MILES SEOF SITE
cs134 s 09 o8 09 1451 INDICATOR 0

L oney L )T (o) LONGVIEW ROAD
L e -(<0.6/<l.4)"‘ (<o7/<o9) " (<06/<14) ' 0.63 MILES SSE OF SITE -~

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facllity: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2004
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION
MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN MEAN MEAN STATION # NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT  (F) F ® NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) MEASUREMENTS
Cs-137 60 " 10 0.9 11 1451  INDICATOR 0
(0/16) (04) (0/4) LONGVIEW ROAD
(<0.7/<1.6) (<0.8/<1.0) (<0.8/<1.6) 0.63 MILES SSE OF SITE
AIRIODINE - 1131 260 70 14 10 15 1451 INDICATOR 0
(E-3 PCU/CU.METER) (07208) (/52) (0/52) LONGVIEW ROAD
(<3/<31) (<3/<19) (<3K<31) 0.63 MILES SSE OF SITE
MILK 1-131 118 1 0.5 0.5 0.7 22C1  INDICATOR 0
(PCULITER) (0/89) (0129) ©or) REGIONAL FARM
(<0.2/<1.0) (<0.2/<1.0) (<0.6/<0.7) 2.92 MILES SW OF SITE
GAMMA 18
K-40 N/A 1304 1278 1415 22C1  INDICATOR 0
(89/89) (29129) @?) REGIONAL FARM
(1060/1530)  (1160/1430)  (1300/1530)  2.92 MILES SW OF SITE
CS-134 15 4 4 5 36El  CONTROL 0
(0/89) (0129) (0/4) REGIONAL FARM
(<2<i1) (<2/<11) (K1) 4,70 MILES N OF SITE
CS-137 18 5 5 6 36El  CONTROL 0
(0/89) (0n29) (0/4) REGIONAL FARM
(<2/<12) (<2<14) (<3/<14) 4.70 MILES N OF SITE
BA-140 60 19 1 25 36El  CONTROL 0
(0/89) (0129) (0/4) REGIONAL FARM
(<9/<49) (<2/<53) (<12/<53) 470 MILES N OF SITE
LA-140 15 6 5 8 22C1  INDICATOR 0
(0/89) (0n9) on) REGIONAL FARM
(<3/<14) (<2<14) (<6/<9) 2.92 MILES SW OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)




TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004 ' ’

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA o REPORTING PERIOD: 2004
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION ' ‘

MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN -MEAN . MEAN STATION# . NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT (F). - . ® NAME S NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) ' MEASUREMENTS
CS-134 150 59 45 65 16B2 INDICATOR 0
' (0/4) 072) 0r2) LINFIELD BRIDGE

(<42/<67) (<28/<62) .. (<63/<67) 1.35 MILES SSE OF SITE

Cs-137 180 177, 86 . 18 16C4  INDICATOR 0
s @ty (n) @) VINCENT DAM
(167/189) (<19/92) (176189)  2.18 MILES SSE OF SITE
AIR PARTICULATE GROSS BETA 260 10 16 16. .. 16 1083,  INDICATOR 0
(E3PCUCUMETER) ,, (2057208) (51/52) (48/52) KEENROAD . .
o (<6/43) (<I135) (<6/43) 0.50 MILES E OF SITE
GAMMA 2 o
BE-7 » NA s 58 58 261 CONTROL 0
(16/16) @) @) MANOR SUBSTATION
(34/65) (49r13) “on3) 17.73 MILES SW OF SITE
MN-54 N/A 10 09 - L1 1S INDICATOR 0
116) (0r4) ©04) LGS INFORMATION CENTER
Mee e s e e (L) T T (KLY (<LOKLI) 038 MILESESEOFSITE
Co-58 .. NA 1 08 13 11SI  INDICATOR - - S0
, T LT one (0r4) ©/4) LGS INFORMATION CENTER
. o y (07<17)  (<06/<10)  (<09/<17) 038 MILES ESEOF SITE
T
C0-60 _NA 10. .. .16, . . Ll. , . 13CI INDICATOR .. . . 0
(0ne) (04 (@4 'KINGROAD o
(<OS/<16)  (08/<12)  (<LOKL3)  2.84 MILES SE OF SITE
esa % 09 08 09 1451 INDICATOR 0
St ) L My (M) LONGVIEW ROAD _

Tt (<06/<14) ;0. (<0.7/<09) . (<06/<14)'"  0.63 MILES SSEOFSITE .

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2004
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION
MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN MEAN MEAN STATION # NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT (F) (F) (F) NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) MEASUREMENTS
CS-137 60 1.0 0.9 1.1 14§51  INDICATOR 0
(0/16) (0/4) (0/4) LONGVIEW ROAD
(<0.7/<1.6) (<0.8/<1.0) (<0.8/<1.6) 0.63 MILES SSE OF SITE
AIR IODINE I-131 260 70 14 10 15 1481  INDICATOR 0
(E-3 PC/CU.METER) (07208) (0/52) (0/52) LONGVIEW ROAD
(<3/<31) (<3/<19) (<3/<31) 0.63 MILES SSE OF SITE
MILK 131 113 1 0.5 0.5 0.7 22C1 INDICATOR 0
(PCI/LITER) (0/89) (0729) 02) REGIONAL FARM
(<0.2/<1.0) (<0.2/<1.0) (<0.6/<0.7) 2.92 MILES SW OF SITE
GAMMA 118
K-40 N/A 1304 1278 1415 22C1 INDICATOR 0
(89/89) (29/29) 2R2) REGIONAL FARM
(1060/1530) (1160/1430) (1300/1530) 2.92 MILES SW OF SITE
CS-134 15 4 4 5 36EI CONTROL 0
(0/89) (029) (0/4) REGIONAL FARM
(<2/<11) (<2<1l) (<3/<11) 4.70 MILES N OF SITE
CS-137 18 5 5 6 36E1 CONTROL 0
(0/89) (029) o/4) REGIONAL FARM
(<2/<12) (<2<14) (<3/<14) 4.70 MILES N OF SITE
BA-140 60 19 1 25 36EI CONTROL 0
(0/89) (0129) 0/4) REGIONAL FARM
(<9/<49) (<2/<53) (<12/<53) 4.70 MILES N OF SITE
LA-140 15 6 5 8 22C1 INDICATOR 0
(0/89) 0129) 072) REGIONAL FARM
(<3/<14) (<2<14) (<6/<9) 2,92 MILES SW OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)




TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2004

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2004
INDICATOR CONTROL  LOCATION WITH HIGITEST ANNUAL MEAN
LOCATIONS LOCATION

MEDIUM OR TYPES OF NUMBEROF REQUIRED MEAN MEAN MEAN STATION # NUMBER OF
PATHWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT  (F) (] F NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) MEASUREMENTS
DIRECT RADIATION TLD-QUARTERLY 160 N/A 74 88 11.6 1352 INDICATOR 0
(MILLI-ROENTGEN/STD.MO. (156/156) (4/4) (4/4) 500 KV SUBSTATION

(5.0/12.5) (8202) (1L.112.5) 0.41 MILES SE OF SITE

FRACTION OF DETECTABLE MEASUREMENTS A'i' SP!—fCIFiED LOCATIONS IS INDICATED IN PARENTHESES (F)
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APPENDIX B

LOCATION DESIGNATION, DISTANCE & DIRECTION, AND
SAMPLE COLLECTION & ANALYTICAL METHODS



TABLE B-1:

Location Designation and Identification System for the leerlck Generatmg

Station

General code for identification of locations, where:

Angular Sector of Sampling Location. The compasé is divided into 36 sectors bf
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 radlal distance from the
leenck vent for all regional stanons)

: on-site location
: 0-1 mile off-site
. 1-2 miles off-site
: 2-3 miles off-site
: 3-4 miles off-site

oOom>n

IG)'TIITI‘»

: 4-5 miles off-site

: 5-10 miles off-site

: 10-20 miles off-site

: 20-100 miles off-site

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

sector and zone.



TABLE B-2: Radiological Environmental Monitoring Program - Sampling Locations, Distance and Direction, Limerick Generating

Station, 2004

Location Location Description Distance & Direction
From Site
A Surface Water
1381 Vincent Dam (indicator) 1.75 miles SE
2431 Limerick Intake (controtl) 0.20 miles SW
10F2 Perkiomen Pumping Station (controf) 7.25 miles E
B Drinking (Potahle) W:
15F4 Philadelphia Suburban Water Company (indicator) 8.62 miles SE
15F7 Phoenixville Water Works (indicator) 6.33 miles SSE
16C2 Citizens Home Water Company (indicator) 2.66 miles SSE
28F3 Pottstown Water Authority (control) 5.84 miles WNW
C Milk - b Ky / thi
9G1 Control 11.64 miles E
10F4 6.60 miles ESE
18E1 421 miles S
1981 1.95 miles SSW
21B1 1.75 miles SSW
23F1 Control 5.02 miles SW
25C1 2.69 miles WSW
22C1 2.92 miles SW
36E1 Control 4,70 miles N
E Air Particul { Air lodi
1083 Keen Road 0.50 miles E
1181 LGS Information Center 0.38 miles ESE
1182 LGS Information Center 0.38 miles ESE
13C1 King Road 2.84 miles SE
14S1 Longview Road 0.63 miles SSE
22G1 Manor Substation (control) 17.73 miles SW
EFish
16C5 Vincent Pool (indicator) Downstream of Discharge
29C1 Pottstown Vicinity (control) Upstream of Intake
G Sediment
16B2 Linfield Bridge (indicator) 1.35 miles SSE
16C4 Vincent Dam (indicator) 2.18 miles SSE
33A2 Upstream of Intake (control) 0.84 miles NNW




. . & .
TABLE B-2: Radiological Envuronmental Momtonng Program Samphng Locahons Dustance and Direction, Limerick Generatmg

. Stahon 2004
Location K Lowtxon Descnption _ . C s - Distance & Direction
, ' o S - From Site
Site Boundary L , ’ . ;
3682 . Evergreen & Sanatoga Road S , 0.60 miles N '
3s1 : Sanatoga Road L o S 0.44 miles NNE
581 ) Possum Hollow Road ' S 0.45 miles NE .
751 © - LGSTraining Center L0 .. 059milesENE '
1083 - - KeenRoad N S 050 milesE . |
1181 ‘. LGS Information Center - T ~ 0.38 miles ESE -
1352 : 500 KV Substation A _ . 0.41 miles SE
1481 ' ‘LongviewRoad =~ - . Ut Ac 0w 0.63 miles SSE - :
1882 ¢ -+ - RailLine along Longwew Road - - S . 026 milesS - -- - o
2182 \ Near Intake Building ‘ : S 0.19 miles SSW :
2382 Transmission Tower j 0.53 miles SW :
2582 - Sector Site Boundary . ! A 0.46 miles WSW :
26S3 : - Met. Tower #2 . ; : 0.40 miles W s
29S1 : " Sector Site Boundary ‘ ‘ 0.55 miles WNW .
3181 - Sector Site Boundary . " 0.26 milesNW - S
3482 -~ Met. Tower #1 . L 0.58 miles NNW :
Int jiate Di . Coe e .
36D1 Siren Tower No. 147 ' ; 3.51 miles N ;
2E1 Laughing Waters GSC =~ AR 476 milesNNE =~ .
4E1 NeifferRoad ' S 478miesNE  °
7E1 . Pheasant Road - o T , 4.26 miles ENE
10E1 Royersford Road . o o 3.94 miles E
10F3 . Trappe Substation : T Sl 5.58 miles ESE
13E1 : Vaughn Substation ’ Lo . 431 milesSE . |
16F1 : Pikeland Substation . . v 5.04 miles SSE © -
19D1 ' Snawden Substation : S : 3.49miles S ;
20F1 . Sheeder Substaton S 524 miles SSW -,
24D1 ' . Porters Mill Substation - D o 3.97 miles SW
2501 Hoffecker & Keim Streets St 399 milesWsW - .
28D2 ' W. Cedarville Road . T S ) 383milesW - - - .
29E1 : *. Prince Street ) I o 495 miles WNW - .
31D2 ’ Poplar Substation : ok Lo 3.87milesNW !
34E1 - -Vamell Road Do e 459miles NNW | . ,
Control and Special Inferest L
! L . . L c Do
5H1 Birch Substation (control) R 2476 miles NE '
6C1 . " Pottstown Landing Field - L S 2.14 miles NE -
9C1 +  ReedRoad ~ ! o 215miesg - - !
13C1 " . _KingRoad S 284milesSE - & ¢ -
15D1 . Spring City Substahon . ST T 3.20 miles SE L
1781 __linfield Substation -~ - . Y ool 1.60 miles S .
20D1 ' Ellis Woods Road k : . 3.06 milesSSW : '
31D1 Lincoln Substation : i C 3.00 miles WNW ) . i
: ! i
N M )
: :
: i '
i .A‘ -
B-3




TABLE B-3: Radiological Environmental Monitoring Program — Summary of Sample Collection and Analytical Methods, Limerick Generating Station, 2004
Sample Analysis Sampling Method Collection Procedure Number Sample Size Analytical Procedure Number
Medium
Surface Water Gamma Spectroscopy | Monthly compasite from | RMC-ERS5 Collection of water samples for 2 gallon TBE, TBE-2007 Gamma emitting radioisotope analysis
a continuous water radiological analysis (Limerick Generating
compositor, Station) Env. Inc., GS-01 Determination of gamma emitters by
2amma spectrogcopy
Surface Water Tritium Quarterly compaosite RMC-ERS Coliection of water samples for 500 mi TBE, TBE-2010 Tritium and carbon-14 analysis by liquid
from a continuous water | radiological analysis (Limerick Generating scintillation
compositor. Station)
Env. Inc., T-02 Determination of tntium in water (direct
method)
Drinking Water Gross Beta Monthly composite from | RMC-ERS Collection of water samples for 2 gallon TBE, TBE-2008 Gross alpha and/or gross beta activity in
a continuous water radiological analysis (Limerick Generating various matrices
compositor, Station)
' Env. Inc., W(DS)-01 Determination of gross alpha and/or
gross beta in water (dissolved solids or total residue)
Env. Inc., W(SS)-02 Determination of gross alpha and/or
gross beta in water (suspended solids)
Drinking Water Gamma Spectroscopy | Monthly composite from | RMC-ERS5 Collection of water samples for 2 gallon TBE, TBE-2007 Gamma emitting radioisotope analysis
a continuous water radiological analysis (Limerick Generating
compositor. Station) Env. Inc., GS-01 Determination of gamma emitters by
gamma spectroscooy
Drinking Water Trtium Quarterly composite RMC-ERS Collection of water samples for 500 m| TBE, TBE-2010 Tritium and carbon-14 analysis by liquid
from a continuous water | radiological analysis (Limerick Generating scintillation
compositor. Station)
Env. Inc., T-02 Determination of tntium in water (direct
method)
Fish Gamma Spectroscopy | Semi-annual samples RMC-ERS Collection of fish samples for 1000 grams (wet) TBE-2007 Gamma emitting radioisotope analysis
collected via radiological analysis (Limerick Generating
electroshocking or other | Station) Env. Inc., GS-01 Determination of gamma emitters by
techniques _gamma SDectroscopy
Sediment Gamma Spectroscopy | Semi-annual grab RMC-ER7 Collection of sediment samples for 500 grams (dry) TBE, TBE-2007 Gamma emitting radioisotope analysis
samples radiological analysis (Limerick Generating
Station) Env. Inc., GS-01 Determination of gamma emitters by
gamma spectroscopy
Air Particulates Gross Beta One-week composite of | RMC-ER8 Collection of air particulate and air

continuous air sampling
through glass fiber filter
paper

iodine samples for radiological analysis
(Limerick Generating Station)

1 filter (approximately
280 cubic meters
weekly)

TBE, TBE-2008 Gross alpha and/or gross beta activity in
various matrices

Env. Inc., AP-02 Determination of gross alpha and/or gross

Leta in air particuiate fiters




TABLE B-3:

Radiclogical Environmental Monitoring Program = Summary of Sample Collection and Analytical Methods, Limerick Generating Station, 2004

Sample Analysis Sampling Method Collection Procedure Number - - Sample Size Analytical Procedure Number
Medium : : = _
Air Particulates Gamma Spectroscopy | Quarterly composite of Env. Inc., AP-03 Procedure for compositing air 13 filters -TBE, TBE-2007 Gamma emitting radioisotope analysis
each station particulate filters for gamma spectroscopic (approximately 3600
analysis cubic meters) Env. Inc., GS-01 Determination of gamma emitters by
_ gamma spectroscopy
Air lodine Gamma Spectroscopy | One-week composite of | RMC-ER8 Collection of air particulate and air 1 filter (approximately | TBE, TBE-2007 Gamma emitting radioisotope analysis
continuous alr sampling | iodine samples for radiclogical analysis 280 cubic meters -~ ) . .
through charcoal filter (Limerick Generating Station) weekly) Env. Inc., 1-131-02 Determination of 1131 in charcoal
i ni amm meth .
Milk l-131 Bi-weekly grab sample -. | RMC-ER10 Collection of milk samples for 2 gallon TBE, TBE-2012 Radioiodine in various matrices
: when cows are on radiological analysfs (Limerick Genera(ing vift
N pasture. Monthly all Station) Env, Inc., 14131-01 Detem’ﬂnatlon of 1131 In milk by anion -
: other times exchange
Mifk Gamma Spectroscopy | Bl-weekly grab sample RMC-ER10 Collaction of milk samples for 2 gallon TBE, TBE-2007 Gamma emitting radioisotope analysis
: "} when cows arson radiological analysis (leerick Generating ’
N pasture, Monthly all Staﬂon) } Env. Inc., GS-01 Determination of gamma emitters by
- ‘other timas _ . : - : gamma spectroscopy.
o .. Thermoluminescence | Quarterty TLDs = - RMC-ERS9 Collection of TLD samples for . . 2 dosimeters Global Dosimetry
: Dosimetry comprised of two radiological analysis (Limenck Generatmg' A -
Panasonic 814 Station) - C
- (containing 3 each ‘ -
CaSO0y4 elements)




. Figure B-1 :
Environmental Sampling Locations Within One
Mile of the Limerick Generating Station, 2004

- BB



6D

3
)
1

i

Figure B-2
Environmental Sampling Locations Between One and Five
Miles from the Limerick Generating Station, 2004
' B-7 .






APPENDIX C

DATA TABLES AND FIGURES
PRIMARY LABORATORY



TABLE C-.1 CONCENTRATIONS OF TRITIUM IN SURFACE WATER SAMPLES COLLECTED
IN THE VICINITY OF LIMERICK GENERATING STATION, 2004 ‘

RESULTS IN UNITS OF PCI/LITER £ 2 SIGMA

COLLECTION 10F2 1381 . 2481
PERIOD : :

JAN-MAR (1) " <189 <173
APR-JUN .. <186 <176 <180
JUL-SEP © <198 <196 <195
OCT-DEC <(1) < 191 <191
MEAN 192 + 17 188 % 17 . 185+20

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION




TABLE C-l.2 CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES COLLECTED IN THE VICINITY OF

LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCILITER £ 2 SIGMA

STC COLLECTION Mn-54 Co-58 Fe-59 Co-60 Zn-65 Zr-95 Nb-95 Cs-134 Cs-137 Ba-140 La-140
PERIOD

10F2 JAN (1)
FEB (1)
MAR 1)
APR (1) :
MAY <3 <3 <6 <3 <7 <5 <3 <3 <3 <13 <4
JUN <5 <5 <20 <13 <21 <7 <5 <4 <4 <20 <8
JUL <8 <8 <18 <10 <19 <16 <9 <8 <9 <33 <12
AUG <3 <3 <6 <3 <6 <5 <3 <3 <3 <12 <4
SEP <7 <7 <9 <9 <14 <13 <11 <8 <7 <41 <10
ocCT <8 <8 <15 <7 < 14 <14 <9 <10 <7 <3 <13
NOV (1)
DEC 1)
MEAN 6 £ 5 6 £ 5 13 £ 12 7 £ 7 13 £ 12 10 = 10 7 % 6 % 6 £ 5 25 £ 23 9 + 8

13B1 JAN <4 <4 <8 <4 <9 <7 <4 <4 <5 <15 <5
FEB <6 <5 <16 <11 <14 <10 <7 <5 <6 <21 <11
MAR <3 <3 <5 <3 <6 <5 <3 <3 <3 <11 <3
APR <2 <2 <4 <2 <5 <4 <2 <2 <3 <11 <4
MAY <2 <2 <8 <6 <10 <3 <2 <2 <2 <7 <3
JUN <7 <7 <14 <9 < 16 <12 <8 <7 <7 <39 <11
JUL <7 <6 <15 <8 < 14 <14 <8 <8 <8 <23 <11
AUG <2 <3 <5 <3 <5 <4 <2 <3 <3 <10 <3
SEP <3 <3 <6 <3 <6 <5 <3 <3 <3 <13 <4
oCT <6 <3 < 17 <14 <19 <8 <5 <5 <7 <20 <5
NOV <3 <3 <6 <3 <6 <6 <3 <3 <3 <12 <4
DEC <3 <4 <8 <3 <8 <7 <5 <3 <4 <34 <14
MEAN 4 t 4 4 £ 3 10 £ 10 6 + 8 10 £ 10 7 £ 7 4 = 4 ¢ 4 t 4 18 % 20 6 £ 8

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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TABLE C-1.2

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES COLLECTED IN THE VICINITY OF
LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCILITER £ 2 SIGMA

La-140

STC COLLECTION  Mn-54 Co-58 Fe-59 Co-60 Zn-65 Zr-95 Nb-95 Cs-134 Cs-137 Ba-140
PERIOD

2481 JAN <9 <8 <16 <11 <16 <15 <9 <8 <9 <35 <12
FEB <2 <2 <8 <7 <9 <4 <2 <2 <2 <9 <3
MAR <3 - <3 <6 <3 <6 <5 <3 <3 <3 <11 <4
APR <4 <4 <8 <4 <8 <7 <4 <3 <4 < 19 <8
MAY <3 1 <3 <6 <3 <6 <5 <3 <3 <3 <11 <4
JUN <7 <8 <15 <6 <15 <13 <9 <7 <7 <36 <14
JUL <9 -+ <9 <20 <10 <16 <17 <9 <8 <10 <36 <1
AUG <3 T<2 <5 <3 <5 <5 <3 <3 <3 <11 <3
SEP.. <4 <3 <7 <4 <7 <6 <4 <3 <4 <14 <5
ocT- <9 T <8 < 14 <13 <15 <12 <9 <6 <9 <30 <13
NOV - <4 . <4 <8 <4 <8 <7 <4 <4 <4 <15 <5
DEC - <5 - . <5 el S <8 <10 <8 . <5 <5 <5 <23 <7 .
-MEAN' 5.4 5+5 10 t9 6+7 10+8 9 +8 51 5 565 7 %

i

21 £+ 2

8 ..




TABLE C-ll1 CONCENTRATIONS OF GROSS BETA INSOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCI/LITER % 2 SIGMA

COLLECTION - 15F4 15F7 16C2 28F3
PERIOD

JAN <15 19 + 11 <15 <15
FEB <19 <20 <19 <19
MAR <15 <16 <16 <16
APR <18 <18 <18 <19
MAY <15 <15 <15 <15
JUN <21 <21 <21 <21
JUL <16 <16 <16 <16
AUG <14 <14 <14 <14
SEP <14 6.1 £1.3 <14 <17
OCT <15 <15 <15 <15
NOV <15 <15 <15 <15
DEC <14 <14 <14 <14
MEAN 16 ¢ 05 20 £ 26 16 £+ 04. 16 £ 05

TABLE C-1.2 CONCENTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCILITER £ 2 SIGMA

COLLECTION 15F4 15F7 16C2 28F3
PERIOD .

JAN 40 £ 16 31 & 1.5 38 + 1.6 < 2.1
FEB <24 <25 <25 <25
MAR 35 15 30 + 14 <19 21 + 1.4
APR <23 25 £ 16 <23 <23
MAY 33+ 14 35+ 15 22 + 14 34 £ 15
JUN <28 <28 <29 <29
JuL 45 + 1.7 34 + 16 26 t 16 25 + 1.6
AUG 39 2 15 29 + 1.5 42 + 1.6 24 + 14
SEP 49 + 16 50 t 1.6 24 + 1.4 52 + 1.7
oCT 33 15 36 + 16 42 + 16 36 + 1.6
NOV 51 £ 16 37 £ 16 <21 38 + 16
DEC 3414 40 : 14 26 + 1.4 <18
MEAN 36 £ 1.8 33 £ 14 28 + 16 29 + 1.9

TABLEC-I1.3 CONCENTRATIONS OF TRITIUM IN DRINKING WATER SAMPLES COLLECTED IN
THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCI/LI'i'ER +2 SIGMA

COLLECTION 15F4 15F7 16C2 28F3
PERIOD

JAN-MAR <178 <178 < 182 <176
APR-JUN < 181 < 176 <179 <170
JUL-SEP < 196 < 196 <194 <194
OCT-DEC < 189 <193 <191 < 191
MEAN 186 + 16 186 = 20 187 + 14 183 + 23

C4



- G-0

TABLE C-li.4

CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLES COLLECTED

IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCI/LITER £ 2 SIGMA

STC COLLECTION  Mn-54 Co-58 Fe-59 Co-60 Zn-65 Zr-95 Nb-95 Cs-134 Cs-137 Ba-140 La-140
PERIOD ‘ ‘ ‘ )

15F4 JAN <4 <4 <7 <5 <9 <7 <4 <4 <5 <15 <5
FEB <12 <11 <22 <14 <20 <19 <12 <10 <12 <45 <14
MAR <3 <2 <5 <3 <6 <5 <3 <2 <3 <10 <4
APR <2 <2 <10 <7 <1 <4 <2 <2 <3 <10 <3
MAY <2 <2 <5 <2 <5 <4 <2 <2 <2 <9 <3
JUN <6 <6 <14 <6 <16 <13 <8 <6 <7 <37. <14
JuL <5 <5 <13 <6 . <13 <10 <6 <6 <6 <22 <7
AUG <2 <2 <5 <4 <5. <4 <2 <2 <3 <g. <3
SEP <3 <3 <5 <3 <6 <5 <3 <3 <3 <12 <4
OCT.-: < 10 <14 <27 <14 <28 <24 <14 <12 <14 < 50 <11
Nov <3 <3 <4 <3 <5 <4 <3 <2 <3 <10 <3
DEC <3 <3 <6 <3 <6 <6 <3 <3 <3 <13 <4
MEAN 5 % 5 % 10 £ 15 6 ¢ 11 + 15 9 + 13 5§ +8 5 + 7 5§+ 8 20 + 30 6 £ 9

15F7 JAN <4 <4 <21 <10 <22 <7 <4 <3 <5 <16 <6
FEB <8 <9 <16 <! <19 <17 <11 <9 <9 <37 <13
MAR <3 <3 <7 <4 <7 <6 <4 <3 <4 <13 <5
APR <4 <4 <8 <4 <9 <8 <5 <4 <5 <19 <6
MAY <2 <2 <4 <2 <4 <4 <2 <2 <2 <9 <2
JUN <7 <7 <13 <8 <13 <11 <7 <6 <8 <37 <8
JUL <8 <8 < 16 <10 < 16 <14 <8 <8 <9 < 32 <11
AUG <3 <3 <6 <3 <7 <5 <3 <3 <3 <12 <4
"SEP -° <4 <3 <8 - <4 ‘<9 <7 <4 <4 <4’ <15 <5
ocT. . <6 . <6 <15 <5 <17 <12 <8 <7 <7 <32 <10
NovV <2 . <3 <5 <2 <5 <4 <2 <2 <3 <9 <3
DEC <4 <4 <6 <4 <7 <7 <4 <3 <4 <13 <4
MEAN 5. % 5 .10 £ 11 . 6 % 11 £ 12 8 + 8 55 5§ £ 5 5§+ 5 20 + 22 6 ¢+ 7




90

TABLE C-li.4

CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLES COLLECTED

IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCI/LITER = 2 SIGMA

Fe-59

STC COLLECTION  Mn-54 Co-58 Co-60 Zn-65 Zr-95 Nb-95 Cs-134 Cs-137 Ba-140 La-140
PERIOD '

16C2 JAN <3 <3 ,<'5 <3 <6 <5 <3 <3 <3 <11 <4
FEB <8 <9 <19 <10 <19 <16 <9 <8 <8 <35 <14
MAR <4 <4 <8 <4 <9 <7 <4 <4 <5 <17 <5
APR <3 <3 <6 <3 <6 <$ <3 <3 <3 <14 <5
MAY <2 <3 <5 <3 <$ <4 <3 <2 <2 <1 <4
JUN <6 <6 <14 <7 <14 <11 <7 <7 <8 < 34 <11
JuL <7 <5 <11 <6 <17 <1 <7 <7 <8 <28 <9
AUG <4 <4 <8 <4 <8 <7 <4 <4 < 4 <15 <5
SEP <3 <3 <5 <3 <5 <5 <3 <3 <3 <10 <3
oCcT <11 <12 <20 <11 <18 <21 <10 <11 <10 <37 <12
NOV <4 <4 <9 <4 <8 <7 <4 <3 <4 <21 <7
DEC <3 <4 <8 <3 <8 <7 <4 <4 <4 <15 <5
MEAN 5§ £ 56 5§ ¢+ 6 10 = 10 5§ £+ 6 10 ¢ 10 9 £ 10 5 ¢+ 5 5§ £ 5 5§+ 5 21 £ 20 7 7

28F3 JAN <7 <6 <16 <7 <15 <12 <7 <7 <7 <28 <9
FEB <6 <7 <17 <10 <17 <14 <7 <8 <7 <29 <9
MAR <4 <4 <7 <4 <8 <6 <3 <3 <4 <14 <5
APR <3 <3 <6 <3 <6 <$§ <3 <3 <3 <14 <5
MAY <2 <2 <3 <2 <4 <3 <2 <2 <2 <7 <2
JUN <4 <4 <9 <4 <8 <7 <4 <4 <4 <21 <7
JUL <4 <4 <7 <4 <8 <7 <4 <4 <4 <15 <5
AUG <2 <2 <8 <7 <9 <4 <2 <2 <3 <9 <3
SEP <3 <3 <7 <4 <7 <6 <4 <3 <4 <14 <5
oCT <10 <8 <18 <9 <21 <20 <10 <10 <12 <40 <12
NOV <4 <4 <9 <4 <10 <8 <5 <4 <5 <24 <8
DEC <4 <4 <7 <5 <7 <6 <4 <3 <4 <15 <5
MEAN 4 £ 4 4 £ 4 9 ¢+ 9 5§ £ 5 10 = 10 8 £ 10 5§ ¢ 5 4 £+ 6 5§ £ 5 19 £ 19 6 £+ 6
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TABLE C-lil.1 CONCENTRATIONS OF GAMMA EMITTERS IN PREDATOR & BOTTOM FEEDER (FISH)
SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCI/KG WET £ 2 SIGMA

STC  COLLECTION K40 Mn-54 Co-58 Fe-59 Co-60 Zn-65 Cs-134 Cs-137
PERIOD
16C5  PREDATOR
05/21/04 3050 + 261 <14 <16 <37 <16 <30 <12 <14
12/16/04 3410 & 457 <26 <24 <56 <22 <51 <21 <28
MEAN 3230 + 509 20 & 17 20 + 11 46 t 27 19 + 8 40 + 30 17 + 13 21 £ 19
BOTTOM FEEDER
05/21/04 3080 & 482 <25 <33 <75 <30 <64 <25 <28
12/16/04 2020 # 461 <28 <27 <57 <28 <56 <24 <28
MEAN 3000 + 226 26 + 4 30 + 8 66 & 25 20 £ 2 60 + 12 25 + 2 28 £ 0
29C1  PREDATOR - NI : | o |
06/14/04 3590 + 858 <29 <34 <98 < 34 <93 < 30 <32
T 10/25/04 .7 73530 £ 629 . <30 <35 < 83 .<39 <68 <25 <32
MEAN 3560 + 85 20 £ 2 34 + 1 90 + 21 37 + 6 80 + 37 28 +7 3210
BOTTOM FEEDER . _ o _
06/14/04 3320 + 656 <3 <44 < 101 <45 <93 <40 <51
10125604 . 3170 & 603 <32 <34 <85 <37 <85 <31 <35
"MEAN 3245 & 212 33+ 3 39 + 15 93 + 23 41 £ 10 89 + 12 36 + 12 43122
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TABLE C-iV.1 CONCENTRATIONS OF GAMMA EMITTERS IN SEDIMENT SAMPLES COLLECTED

IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCI/KG DRY 2 SIGMA

STC  COLLECTION Be-7 K-40 Mn-54 Co-58 Co-60 Cs-134 Cs-137
PERIOD
1682 ‘
06/15/04 1630 + 697 17000 + 1500 <69 <72 < 80 <67 167 = 67
12117104 1040 £ 503 . 15900 + 1560 <71 <68 <72 <63 176 + 78
MEAN 1335 + 834 16450 + 1556 70 + 3 70 £ 6 76 t 12 65 ¢ 5 172 £ 13
16C4 :
06/15/04 8040 + 981 15800 * 1410 <59 <53 < 66 <42 176 = 71
12117/04 5200 & 750 15300 = 1490 < 80 <65 <74 <64 189 + 84
MEAN 6620 + 4016 15550 + 707 69 = 31 50 z 18 70 £ 11 53 & 32 183 = 18
33A2
06/15/04 <739 12400 + 1420 <76 <77 <76 <62 <78
12117104 568 + 229 14500 + 605 <32 <29 <29 <28 92 £ 29
MEAN 654 + 242 13450 + 2970 54 + 62 53 & 68 52 + 65 45 + 48 86 £ 17




TABLE C-V.1 CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES

-

2

COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

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

GROUP| GROUPII - GROUP Il

WEEK 10S3 1181 1451 -13C1 22G1
1 23 + 6 20 £ 5 - 24 + 5 25 ¢ 6 2t £ 5
2 25+ 6 185 25 + 5 19+ 5. 26 2 5
3 18+ 5 1215 13+ 5 1+ 4 135
4 1M1+5 1M1 15 14 ¢ 5 13¢5 1225
5 1525 205 19 ¢ 5 1615 155
6 14 +5 14 + 5 13 5 12 + 4 195
7 296 28 ¢+ 5 292 5 29+ 5 21+5
8 20+ 6 17+ 5 2 + 5 14 +5 13¢5
9 1215 1615 2425 17+ 5 185
10 165 15+ 5 12°+ 5. 16 +5 125
1 1245 11 +5 95 9+5 14 25
12 16 £ 5 12 + 4 1 2 4 155 104
13 154+ 5 1+5 18+ 5 1M1+5 1725
14 <7 7+5 95 ‘85 <7
15 1315 20 + 5 19 ¢ 5 15+ 5 20+ 5
16 235 17 ¢5 24 £ 5 23+ 5 185
17 12+5 16 ¢ 5 14 £ 5 135 14 15
18 15+ 5 15+ 5 8 +5. 12+ 5 145 .
19 175 22+ 5 16 + 5 195 20+ 5
20 25+ 6 24 ¢+ 5 30 £ 6 20+ 5 24 £ 5
21 195 185 8 4 1815 165"
22 14 + 4 13 ¢+ 4 14 4 16 + 4 16+ 4
23 12+ 5 13¢5 15 + 5 ' 1 +5 14 ¢ 5
24 1215 135 14 2 5 13¢5 17 £ 5_
25 1015 105 12 + 5 135" 115
26 1315 15+ 5 2+ 5 17+ 5 17+5.
27 16 ¢ 4 16 £ 5 19 £ § 20 £ 5 -18 +°5 -
28 165 14 £+ 5 13 £ 5, 14 £+ 6 1 25
29 12 + 4 10 +5 112 5 1545 115
30 43 + 6 42 + 6 55 17 ¢ 5 15465 -
31 <6 75 85 <7 9+5
32 10 + 4 17+ 5 g9 +5 ‘9t5 14 + 5
33 17 ¢ 5 20+ 5 19:2 5 16 £ 5 16 25
34 154+ 5 20+ 5 20 £ 5 18 +5 195
35 19 +5 22 +5 18 £ 5 22+5 19+5
36 10 % 4 10+5 10 £ 5 131+5 714
37 105 8+5 8 5. 105 85
38 14 £ 4 10 + 4 122+ 5 13 +5 135
39 2+5 20+ 5 272 6 24 + 6 26 + 6.
40 14 +£5 14 25 15+ 5 13¢5 12+5°
41 255 21+ 5 21 + 10 215 25,
42 115 11 5 13 %25 14 5 10 £ 5:
43 10 ¢ 4 15 10 % 4 64 8 t4 .
44 29 ¢+ 5 17 +5 6.+ 5 . 16 +5 1725
45 12 + 4 135 14+ 5 10+5 -15+ 5
46 145 10+5 13 +5 1325 14+ 5
47 29+ 5 29 + 6 18 5. " 17 5 3516
48 115 13 %5 15+ 5 14 +5 11+ 5
49 13+ 4 24 + 5 22 %+ 5 .. 205 - 195
50 g+4 8 +4 g+ 4 14 ¢+ 5 ‘8t 4
51 15+ 5 15 + 5 17+ 5. 21 + 6 20+ 5
52 15 + 4 16 +5 13¢5 185 165
MEAN 16 £ 13 16 % 13 16 = 11 1519 16 + 11
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TABLE C-v.2

GROUP | - ON-SITE LOCATIONS

MONTHLY AND YEARLY MEAN VALUES OF GROSS BETA CONCENTRATIONS (E-3 PClI/ICU METER) IN AIR

PARTICULATE SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

GROUP 1l - INTERMEDIATE DISTANCE

LOCATIONS
COLLECTION MIN. MAX, MEAN% COLLECTION MIN., MAX.
PERIOD 28D PERIOD
1229103 - 02/02/04 11 25 18 £ 10 12/29/03 - 02/02/04 1 25
02/02/04 - 03/01/04 12 29 20 £ 13 02/02/04 - 03/01/04 12 29
03/01/04 - 03/29/04 g 18 136 03/01/04 - 03/29/04 9 16
03/29/04 - 05/03/04 <7 24 15+ 10 03/29/04 - 05/03/04 8 23
05/03/04 - 06/01/04 8 30 1812 05/03/04 - 06/01/04 16 20
06/01/04 - 06/28/04 10 22 136 06/01/04 - 06/28/04 11 17
06/28/04 - 08/02/04 <6 43 16 £ 22 06/28/04 - 08/02/04 7 20
08/02/04 - 08/30/04 9 22 178 08/02/04 - 08/30/04 9 22
08/30/04 - 09/27/04 8 27 13 £ 12 08/30/04 - 09/27/04 10 24
09/27/04 - 11/01/04 10 29 16 ¢ 12 09/27/104 - 11/01/04 6 21
11/01/04 - 11/29/04 10 29 16 £ 13 11/01/04 - 11/29/04 10 17
_11/29/04 - 12/28/04 8 24 15 £ 10 11/29/04 - 12/28/04 14 21
12/29/03 - 12/28/04 <6 43 16 £ 4 12/29/03 - 12/28/04 6 29

MEAN £
28D
17 £ 11
18 £ 16
137
14 £+ 1
183
14 x5
14 +9
16 £ 11
15 £ 13
14 £ 10
1316
1827

154

GROUP lil - CONTROL LOCATIONS

COLLECTION MIN. MAX. MEAN:
PERIOD 25D
12/29/03 - 02/02/04 12 26 17 12
02/0204 - 03/01/04 13 22 18:8
03/01/04 - 03/29/04 10 17 137
03/29/04 - 05/0304 <7 20 14:10
05/03/04 - 06/01/04 16 24 19:8
06/01/04 - 06/28/04 11 17 146
06/28/04 - 08/02/04 9 18 137
08/02/04 - 08/30/04 14 19 17%5
08/30/04 - 09/27/04 7 26 .14 £17
09/27/04 - 11/01/04 8 2 14:11
11/01/04 - 11/29/04 11 3 19122
11/29/04 - 12/28/04 8 20 1610
- 1228004 <7 35 16%5

12/29/03
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TABLE C-V.3 CONCENTRATIdN OF GAMMA EMITTERS IN AIR PARflCULATE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

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

sTC COLLECTION Be7 Mn54 ~  Co-58 Co60°  'Cs134 Cs-137
PERIOD .
3083 12729 - 0329/04 49 % 12 <06 <07 <05 <06 <07
03129 - 06128/04 62 % 17 <15 <15 <16 <14 L<12
06/28 - 09/27/04 60+ 13 <13 <14 <13 <09 <12
09127 - 1228/04 34 % 11 <09 < 09 < 09 <08 <09
MEAN 512426 14208 11:+08 11210 08:04 10# 05
11S1 12029 - 03/220/04 502 18 <10 <09 <08 < 0.8 <09
03129 - 06/28/04 59 % 16 <13 <17 <12 <10 <13
06128 - 0927/04 613 11 <10 <13 <08 . <08 <09
09727 - 12/28/04 50 % 12 <14 <11 <12 <09 <10
MEAN ‘ 55+ 12 14202 1207 10404 09:+02 10 04
1301 12120 - 03/20/04 4T N <10 < 1.0 <13 <10 <12
‘ 03729 - 06/28/04 62 15 <10 <12 <11 <07 <12
06128 - 09/27/04 612 11 <09 <14 < 1.0 <08 <08
0927 - 12128/04 44 % 14 <08 <08 <10. <09 <09
MEAN 53+ 18 09402 10:£03 11:03 09%02 10+ 04
1481 12129 - 0372604 452 12 <08 <11 <09 <08 <08
03129 - 06/28/04 62+ 18 <12 <17 <13 <14 <16
06128 - 00/27/04 652 13 <12 <12 <12 <09 <12
09727 - 12128004 48 % 12 < 0.8 <07 <08 <06 < 08
MEAN 55+ 19 10:04 12+08 10:05 0907 114 08
22G1 1229 - 03/29/04 52 12 <07 < 06 <09 . <07 < 08
0329 - 06/28/04 73 15 <14 <10 <12 <09 <10
06128 - 0027/04 59 % 12 <09 <08 <10 . <07 <08
09127 - 12/28/04 49+ 9 < 0.8 < 0.9 < 0.8 < 0.7 < 0.8
MEAN ' 586+ 22 09+03 08203 10£03 0803 09z 02

c-11



TABLE C-VI.1 CONCENTRATIONS OF [-131 IN AIR IODINE SAMPLES COLLECTED IN
THE VICINITY OF LIMERICK GENERATING STATION, 2004

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

GROUPI - ' GROUP Il GROUP il
WEEK 10S3 11S1 14S1 13C1 22G1
1 <9 <9 <10 <9 < 10
2 <18 <17 <17 <17 <9
3 <7 <7 <7 <7 <3
4 < 16 <15 <15 <15 <9
5 <6 - <6 <6 <7 <8
6 <10 <13 <15 <12 <15
7 < 17 <10 <12 < 14 <15
8 <9 il <10 <15 <14
9 <6 <8 <3 <6 <6
10 <11 <12 <13 <10 < 17
11 <6 <6 <6 <6 <3
12 <9 <10 <13 <12 <12
13 <7 <6 <6 <6 <4
14 <10 <12 <10 <12 <15
15 <15 <15 <15 < 14 <9
16 < 11 <11 <11 <11 <6
17 < 14 <13 <13 <13 <7
18 < 19 <18 <18 < 18 <13
19 <8 <8 <8 <8 <5
20 <18 <17 <17 ’ . <17 <7
21 <8 <9 <10 <10 <13
22 < 11 <10 <10 <10 <5
23 <12 <18 <18 <18 <18
24 <11 <11 <11 <10 <5
25 <11 <17 <17 <17 <17
26 <8 <12 <12 <15 < 14
27 <11 <12 <12 <12 <8
28 <17 <18 <18 <11 <18
29 <19 < 20 <20 <21 <14
30 <10 <11 <11 <5 <11
K} ] <11 <12 <12 <12 <6
32 <22 <24 <24 <24 <12
33 <12 <13 <13 <13 <7
34 <14 <15 <15 <15 <9
35 < 17 <18 <18 <19 <12
36 <14 < 15 <15 <10 <15
37 <10 <11 <11 <11 <7
38 <15 <16 <17 <17 <10
39 <11 <12 <12 <12 <6
40 <26 <28 <29 <29 <19
41 <13 < 14 <31 <15 <8
42 <19 <21 <22 <22 < 11
43 <22 <24 <24 <24 <12
44 <19 <20 <21 <21 < 14
45 <19 <21 <21 <22 <10
46 <20 <22 <22 <23 <14
47 <15 < 16 < 16 < 16 <7
48 <7 <8 <8 <8 <5
49 <18 <20 <20 <20 <10
50 < 16 <17 <17 <17 <11
51 <19 <20 <20 <21 <9
52 <13 <14 <15 <15 < 11
MEAN 13+ 10 14 + 10 15 + 12 14 + 11 10+8

C-12
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TABLE C-VIl4 CONCENTRATIONS OF I-131 IN MILK SAMPLES COLLECTED IN THE VICINITY OF
LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCI/LITER * 2 SIGMA

‘ CONTROL FARMS Co INDICATOR FARMS
COLLECTION - 36E1 9G1 23F1 1981 2181 22C1 “25C1 10F4 18E1
PERIOD ' - S
01/13/04 <07 <09 <06 <07 <07 < 0.6 < 0.6 <08
02/09/04 <09 <06 <05 0)) <06
03/08/04 <10 <07 ) <09 <09 <06 (1)
04/05/04 <07 <07 <05 <05 < 0.7 <06 <09 <06
04/19/04 <06 <06 1) <08 <06 <05
05/03/04 <05 <06 <03 <03 <03
05/17/04 <06 <08 <09 <08 <09
06/02/04 <04 <06 <03 <03 <03
06/14/04 <08 <03 <06 <06 <07
06/28/04 <04 <03 <07 <03 <04
07/12/04 <04 <04 <04 <04 <04 <04 <03
07/26/04 <06 <03 <02 <03 <03
08/11/04 <02 <04 <03 <04 <03
08/23/04 <06 <05 <08 <09 <05
09/07/04 . <05 <04 <09 <02 <1.0
09/20/04 <04 <04 <04 <03 <03
10/05/04 <05 <07 <04 <04 <06 <08 <04
10/18/04 <03 <03 <03 <05 <03
11/02/04 ) <03 <04 <02 <03
11/16/04 <02 <04 <09 <08 - <03
11/30/04 <04 <04 . <07 <05 <06
12114104 <03 (1) <03 <05 <04 <05

MEAN 06303 06204 04202 05203 06202 07202 06205 05:05 05204

(1) SEE PROGRAM CHANGES SECTION FOR EXPLANATION
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TABLE C-VIl.2 CONCENTRATIONS OF GAMMA EMITTERS IN MILK SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCILITER & 2 SIGMA

STC COLLECTION K-40 Cs-134 Cs-137 Ba-140 La-140
PERIOD . .
" 10F4 01/13/04 1290 £ 70 <3 ’ <3 < 14 <5
02/10/04 1250 + 70 <3 <3 < 15 <5
" 03/09/04 1530 £ 218 <6 <9 < 36 <9
04/06/04 1290 + 80 <2 <3 <13 <4
04/20/04 1320 £ 70 <3 <3 <16 <5
05/04/04 1460 £+ 90 <3 <3 <11 <3
05/18/04 1300 £ 74 <3 <3 <12 <4
06/01/04 1320 + 79 <3 <4 <16 <4
06/15/04 1320 + 83 <2 <3 <9 <3
06/29/04 1330 + 91 <4 <4 <18 <6
07/13/04 1390 + 76 <3 <3 <15 <5
07/27/04 1250 + 239 <7 <8 <29 <9
08/10/04 1200 + 232 <7 <8 <30 <11
08/24/04 1440 1 166 <7 <8 <33 < 12
09/07/04 1380 + 92 <3 <4 <17 <5
09/21/04 1140 + 79 <3 <4 <12 <5
10/05/04 1330 + 81 <2 <3 <12 <3
10/19/04 1270 + 88 <4 <4 <15 <5
11/02/04 1280 + 134 <3 <4 <17 <5
11/16/04 1230 £ 152 <6 <6 <22 <6
11/30/04 1270 + 95 <4 <5 <17 <5
12/14/04 1160 = 127 <5 <6 <18 <5
MEAN 1307 + 186 4 +3 54 18 £ 15 65
19B1 01/13/04 1310 £+ 71 <2 <2 <9 <3
02/10/04 1240 + 82 <3 <4 <18 <6
03/09/04 1240 = 210 <9 <10 < 44 < 14
04/06/04 1300 £ 80 <3 <4 <18 <5
04/20/04 1160 + 91 <4 <5 <20 <6
05/04/04 1330 £ 80 <3 <4 <13 <4
05/18/04 1240 £ 98 <3 <3 <13 <4
06/01/04 1410 + 89 <2 <3 <13 <4
06/15/04 1400 + 85 <3 <4 <14 <5
06/29/04 1400 £ 95 <4 <4 <20 <6
07/13/04 1450 + 95 <4 <4 <19 <7
0727104 1330 + 81 <3 <4 <14 <4
08/10/04 1280 % 218 <8 <7 <34 <11
08/24/04 1180 + 148 <8 <9 <36 <13
09/07/04 1420 + 93 <3 <4 <15 <4
09/21/04 1330 + 84 <3 <3 <10 <4
10/05/04 1330 + 85 <3 <3 <13 <4
10/19/04 1180 + 101 <4 <5 <18 <5
11/02/04 1360 + 134 <5 <6 <21 <7
11/16/04 1290 + 126 <5 <5 <16 <6
11/30/04 1290 + 100 <3 <4 <12 <3
12/14/04 1320 + 126 <4 <5 <20 <5

MEAN 1309 + 160 44 5t4 19 £ 17 66

C-14
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TABLEC-VIl.2 “"CONCENTRATIONS OF GAMMA EMITTERS IN MILK SAMPLES '
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCI/LITER # 2 SIGMA

STC COLLECTION K-40 Cs-134 Cs-137 Ba-140 La-140
PERIOD =
21B1 01/13/04 1430 *+ 199 <6 S <8 <32 <9
02/10/04 1370 + 87 <3 <3 <13 <4
03/11/04 ) ] - '
MEAN 1400 + 85 5456 527 23 427" 7+8
9G1  01/12/04 1280 + 78 <3 T <4 <16 <5
02/09/04 1200 + 98 <4 . <5 <21 <8
03/08/04 1290 + 161 T <7 T <8 <35 < 14
04/05/04 1190 & 68 - <3 T <3 <14 <5
04/19/04 1160 & 80 " <2 C <3 <14 <4
05/03/04 1210 2 69 <3 <3 <11 <4
05/17/04 1230 + 85 C <4 <4 <16 <5
06/02/04 1280 + 84 <2 <3 <10 <4
06/14/04 1290 + 73 <3 <4 <13 - <4
06128104 1190 + 96 <4 <5 <22 <7
07/12/04 1290 # 102 T <4 " <4 <21 <7 -
07/26/04 1310 + 89 <3 S <4 <15 <5
08/11/04 1240 + 201 <9 <10 <43 <14
08/23/04 1370 + 159 <6 <8 <34 <1
09/07/04 1340 + 114 <3 <5 <21 <5
09/20/04 1390 £ 73 <3 " <3 C <13 <4
10/04/04 1330 + 94 <2 <3 <11 <4
10/18/04 1320 + 88 <3 T <4 <14 <5
11/02/04 m
MEAN 1273 £ 132 414 54 19 + 18 6+6
22C1  01/13/04 1530 £ 200 <6 <8 <30 <9
04/06/04 1300 + 89 <4 <4 <18 <6
07113104 Q)
MEAN 1415 + 325 543 6+5 24 £ 17 8 +40
23F1  01113/04 1260 % 70 ‘<3 <3 <14 <4
04/06/04 1170 £ 90 ‘<4 " <4 <21. <7
07/13/04 1330 % 166 <8 . <9 L <40 <14
10/05/04 1330 * 84 S <2 . <3 <8 <3
11116/04 1430 % 120 <s <5 <18 <4
11130/04 1340 £ 106 <5 <5 <19 <6
1214104 1410 % 145 . <4 " <5 <17 <6.
MEAN - 1324 & 177 414 514 2019 68
36E1 01/13/04 1220 + 92 <4 "<4 <18 <6
04/06/04 1220 + 80 <3 <4 <16 <5
07/13/04 1160 + 233 PR <14 - <53 <14
10/05/04 1270 + 73 <3 <3 <12 <4
MEAN 1218 £ 90 548 6+ 11 25 + 38 79

(1) SEE PROGRAM CHANGES SECTION FOR EXPLANATION
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TABLE C-VIL.2 - CONCENTRATIONS OF GAMMA EMITTERS IN MILK SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCILITER + 2 SIGMA

STC COLLECTION K-40 Cs-134 Cs-137 Ba-140 La-140
PERIOD

25C1 01/13/04 1300 £ 75 <2 <3 <10 <3

) ,

03/09/04 1250 + 250 <10 <10 < 42 < 11
04/06/04 1190 + 83 <2 <3 <14 <4
04/20/04 1200 + 88 <3 <4 <18 <6
05/04/04 1360 + 91 <3 <3 <10 <3
05/18/04 1340 £ 71 <3 <3 <11 <4
06/01/04 1350 £ 79 <3 <4 < 16 <6
06/15/04 1320 + 88 <3 <4 <13 <4
06/29/04 1200 + 71 <3 <3 <15 <5
07/13/04 1330 + 84 <3 <4 <18 <6
07/27/04 1150 + 154 <8 <8 <31 <9
08/10/04 1380 + 156 <7 <8 <34 <11
08/24/04 1380 £ 202 <7 <7 < 31 <7
09/07/04 1350 + 113 <3 <4 <15 <5
09/21/04 1290 + 81 <2 <3 <9 <3
10/05/04 1220 + 97 <4 <5 <21 <7
10/19/04 1340 + 91 <2 <3 <9 <3
11/02/04 1290 + 112 <4 <4 <17 <5
11/16/04 1310 £ 125 <5 <6 <20 <5
11/30/04 1300 + 101 <4 <5 <16 . <5
12/14/04 1250 * 139 <3 <5 <12 <3
MEAN 1290 £ 134 414 5+4 18 + 18 5%5

18E1 01/13/04 N
02/09/04 - ]
03/09/04 1060 + 161 <5 <5 <26 <10
04/06/04 1230 + 74 <2 <2 < 10 <3
04/20/04 1200 + 83 <3 <3 <17 <6
05/04/04 1190 + 80 <3 <4 <14 <5
05/18/04 1230 + 66 <3 <3 <11 <3
06/01/04 1250 + 90 <4 <4 <18 <5
06/15/04 1330 + 97 <4 <4 < 14 <5
06/29/04 1290 + 75 <3 <3 <15 <6
07/13/04 1300 = 232 <11 <12 < 49 < 14
07/27/04 1370 + 89 <3 <3 <11 <3
08/10/04 1300 + 210 <8 < 12 < 40 <10
08/24/04 1420 + 169 <7 <8 < 34 <8
09/07/04 1380 + 107 <3 <4 <15 <4
09/21/04 1250 + 101 <4 <5 < 18 <6
10/05/04 1400 + 79 <3 <4 < 16 <5
10/19/04 1310 £ 75 <3 <3 <12 <4
11/02/04 1360 + 132 <4 <5 <16 <4
11/16/04 1300 + 147 <4 <5 < 14 <4
11/30/04 1340 + 86 <4 <4 < 14 <5
12/14/04 1290 % 152 <4 <6 <19 <6
MEAN 1290 + 168 4+4 5¢5 19 £ 21 6+5

(1) SEE PROGRAM CHANGES SECTION FOR EXPLANATION
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lTABLE C-Viil. 1. QUARTERLY TLD RESULTS FOR LIMERICK GENERATION STATION, 2004

RESULTS IN UNITS OF MILLI ROENTGEN/STD MONTH + 2 STANDARD DEVIATIONS

STATION "7 'MEAN .« 7 7 TJAN - MAR- PV APR - JUN "JuL - SEP OCT - DEC
CODE $28.D. o . o

36S2 81+ 07 84 %14 8.1 £ 05 76 £ 02 81107
36D1 6.6 2 0.9 " 63106 72104 . . 62203 68 0.9
2E1 , 76115 7.2 1. 80205 T 67104 . 83:08
351 © 79+10 84+10 = 78104 72202 © 8012
4E1 59113 59 % 0.9 64+08 .- - 50105 63103
581 . . . 84105 84 %11 84104 . .. 80207 - 86109
5H1 88+09 .. 82217 9.1 £ 08 - 88210 92105
6C1 . 73+13 63104 76306 . 74103 782105
781 802 1.0 " 77109 82+04 75+ 04 . 86 + 1.1
7E1 76109 7713 80 £ 07 69 ¢ 03 7.7 £ 09
aCc1 70216 59 % 0.7 75105 69 % 09 7.7 £ 03
1083 . 75209  714:05 . . . . 7903 72 £ 02 . 79113
10E1 78116 77°£12 * - 86203 67:02 81 106
10F3 76+ 1.1 7612 - - 81106 - - © 6.8 204 7.8 £ 05
11S1 851+ 08 87 %13 87106 79 £ 06 88 + 05
1382 116 £ 1.3 14 +14 - 111214 112207 125 + 1.5
13C1 ' 58 1 1.1 52 %05 65+ 04 56 £ 05 6.0 0.4
13E1 . .73:07 71208< L. .7.5:05 : " 6805 " 76205
1481 - 69107 68204 272205 ' 64108 7.0 £ 03
15D1 = 74116 63.2 03" <8003 7 73104 - . 80214
16F1 , 791+09 - 75 10 ;.. 84204 76+07. - . - 81102
17B1 70113 62 + 16 o 75205 6.8 £ 0.7 75 £ 04
18S2 82408 7.8 210 85 + 1.7 8.0 + 0.8 86 %10
19D1 [AFRR! 7.1 £ 05 7.7 204 64 £ 05 7.3 03
20D1 70110 67 16 7.6 £ 06 6.5+ 05 73108
20F1 . 74106 73209 . 74105 . 7.0:06 7.7 £ 05
2182 ‘ 69405 - ' '68'£06 " 7005 - 6502 71 3 06
2332 71110 74210 7204 64203 76%05
24D1 . 6608 64 £07 70:05 61209 6.7 £+ 06
2582 : ‘70210 - T . 68206 -0 - 70x04 - 6605 7714
25D1 63109 58 109 66 £ 06 L 59303 7 - 6.7 £ 0.4
2653 6.8 2 1.1 6.5 % 1.1 7.0 £ 09 62%05 75105
28D2 0 .0 69211, - . 63204700 . 76106 67:205 . : 70207
29S1 68208 - 6821177 ,7° 71205 - 83203, .. i 74204
20E1 71207 66 % 1.2 7.4 £ 05 7.0 £ 02 73 104
3151 78107 75 %06 81113 74 +04:1 ., - 80206
31D1 8531 14 75 %06 90 03 83 05 90 £ 16
31D2 73109 6.8 £ 1.0 7.6 £ 0.4 71106 7.8 + 04
3482 78108 79 £ 04 8106 72205 80 + 06
34E1 7.1+18 59 % 04 7.8 £ 07 .. 7.0 £ 09 78 £ 1.0

-rc7



b |

TABLE C-Vill.2" MEAN QUARTERLY TLD RESULTS FOR THE SITE BOUNDARY,

MIDDLE AND CONTROL LOCATIONS FOR LIMERICK GENERATING

- STATION, 2004

RESULTS IN UNITS OF MILLI-ROENTGEN PER STD. MONTH +2

STANDARD DEVIATIONS OF THE STATION DATA . -

STATION SITE BOUNDARY MIDDLE CONTROL:
CODE ‘ +2S.D. .

JAN-MAR 7T +24 6.7 + 1.4 82+17
APR-JUN - 8.0%20 76+ 1.3 9.1+08
JUL-SEP 74+23 6.7 + 1.4 88+10°
OCT-DEC " 8225 75+ 14 92+05"

“TABLE C-VIIL.3 SleMARY OF THE AMBIENT DOSIMETRY PROGRAM FOR LIMERICK

GENERATING STATION, 2004
RESULTS IN UNITS OF MILLI-ROENTGEN/STD. MONTH

PRE-OP MEAN

LOCATION SAMPLES PERIOD PERIOD PERIOD MEAN

S ANALYZED = MINIMUM MAXIMUM +£28.D. +28S.D..
SITE BOUNDARY - 64 - 6.2 12.5 78%23 76+ 24
MIDDLE DISTANCE 92 5.0 9.0 71+£1.2 781+22
CONTROL ' 4 82 9.2 88+ 0.9 78+ 30

THE PRE-OPERATIONAL MEAN WAS CALCULATED FROM MONTHLY TLD READINGS

01/15/82 TO 12/02/84.

'SITE BOUNDARY STATIONS 3652, 381, 5S1 751, 1083, 1181, 1382, 14S1 1882 2182, 2382,

2582, 26S3, 2951, 3181, 3452

MIDDLE DISTANCE STATIONS - 36b1. 2E1, 4E1,6C1, 7E1, 901, 10E1, 10F3, 13C1, 13E1, 15D1,

16F1, 17B1, 19D1, 20D1, 20F1, 24D1, 25D1, 28D2, 29E1, 31D1, 31D2, 34E1

CONTROL STATIONS - 5H1

c-18



TABLE C-X.1 - SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN
THE VICINITY OF LIMERICK GENERATING STATION, 2004

SURFACE WATER (TRITIUM LIQUID SCINTILL ATION)

+13B1

2451

COLLECTION

. PERIOD 10F2

" JAN-MAR - 1)
APR-JUN 05/06/04 - 06/28/04
JUL-SEP 06/28/04 - 09/27/04
OCT-DEC )

12/30/03 - 03/29/04
03/29/04 - 06/28/04
06/28/04 - 09/27/04
09/27/04 - 01/03/05

- SURFACE WATER (GAMMA SPECTROSCOPY)

4381

12/31/03 - 03/30/04
03/29/04 - 06/28/04
06/28/04 - 09/27/04
09/27/04 - 01/03/05

- 2451

COLLECTION

PERIOD 10F2

JAN A )

FEB - m
MAR )
APR : ) .
MAY 05/06/04 - 06/01/04
JUN  06/01/04 - 06/28/04
JuL " 06/28/04 - 08/02/04
AUG 08/02/04 - 08/30/04
SEP . 08/30/04 - 09/27/04
ocT 09727104 - 11/01/04
NOV EE %))

DEC o M

DRINKING WATER _(TRITIUM)
COLLECTION ., . .

12/30/03 - 02/02/04

_02/02/04 - 03/01/04

03/01/04 - 03/29/04
03/29/04 - 05/03/04
05/03/04 - 06/01/04
06/01/04 - 06/28/04

" 06/28/04 - 08/02/04

08/02/04 - 08/30/04
08/30/04 - 09/27/04
09/27/04 - 11/01/04
11/01/04 - 11/29/04
11129/04 - 01/03/05

[

- 15F7

~12/30/03 - 02/02/04

02/02/04 - 03/01/04
03/01/04 - 03/29/04
03/25/04 - 05/03/04
05/03/04 - 06/01/04
06/01/04 - 06/28/04
06/28/04 - 08/02/04
08/02/04 - 08/30/04
08/30/04 - 09/27/04
09/27/04 - 11/01/04
11/01/04 - 11/29/04
11/29/04 - 01/03/05

- 16C2

28F3

PERIOD 15F4

JAN-MAR 12/30/03 - 03/29/04
APR-JUN 03/29/04 - 06/28/04
JUL-SEP . 06/28/04 - 09/27/04'

OCT-DEC . | 09/27/04 - 01/03/05

DRINKING WATER (GROSS BETA & GAMMA §i’EéTROSCOP_Y_.)

12/30/03 - 03729/04

" 03/20/04 - 06/28/04

06/28/04 - 09/27/04
00127/04 - 01/03/05

;

- 45F7

12/30/03 - 03/29/04
03/29/04 ' - 06/28/04
06/28/04 - 09/27/04
09/27/04 - 01/03/05

1602

- 12/30/03 - 03/29/04

03/29/04 - 06/28/04
06/28/04 - 09/27/04
09/27/04 - 01/03/05

28F3

COLLECTION | }

PERIOD - ~15F4

JAN 12130/03 - 02/02/04
FEB . 02/02/04 - 03/01/04.
MAR - 03/01/04 - 03/29/04
APR 03/29/04 - 05/03/04
‘MAY 05/03/04 - 06/01/04
JUN - .. 06/01/04 - 06/28/04
UL 7. 06/28/04 - 08/02/04
;AUG . 08/02/04 - 08/30/04
. SEP - 08/30/04 - 09/27/04
oCT . 09/27/04 - 11/01/04
Nov 11/01/04 - 11/29/04

DEC 11/29/04 - 01/03/05

12/30/03 - 02/02/04
02/02/04 - 03/01/04

- 03/01/04 - 03/29/04

03/29/04 - 05/03/04

* 05/03/04 - 06/01/04'

06/01/04 - 06/28/04

~ 06/28/04 - 08/02/04
. 08/02/04 - 08/30/04

08/30/04 - 09/27/04
09/27/04 - 11/01/04
11/01/04 - 11729/04
11/129/04 - 01/03/05

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION

C-19

12/30/03 - 02/02/04
02/02/04 - 03/01/04
03/01/04 - 03/29/04
03/29/04 - 05/03/04
05/03/04 - 06/01/04
06/01/04 - 06/28/04
06/28/04 - 08/02/04
08/02/04 - 08/30/04

. 08/30/04 - 09/27/04

09/27/04 - 11/01/04
11/01/04 - 11/29/04
11/29/04 - 01/03/05

12/30/03 - 02/02/04

. 02/02/04 - 03/01/04

03/01/04 - 03/29/04
03/29/04 - 05/03/04
05/03/04 - 06/01/04
06/01/04 - 06/28/04
06/28/04 - 08/02/04
08/02/04 - 08/30/04
08/30/04 - 09/27/04

- 09/27/04 - 11/01/04

11/01/04 - 11/29/04
11/29/04 - 01/03/05



TABLE C-IX.1

.- SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN
THE VICINITY OF LIMERICK GENERATING STATION, 2004

AIR PARTICULATE (GAMMA SPECTROSCOPY)

COLLECTION
PERIOD

1083

1151

1451

13CS

22G1

N

JAN-MAR
APR-JUN
JUL-SEP

OCT-DEC

12/29/03 - 03/29/04
03/29/04 - 06/28/04.
06/28/04 - 09/27/04
09/27/04 - 12/28/04

12/29/03 - 03/29/04

03/29/04 - 06/28/04
06/28/04 - 09/27/04
09/27/04 - 12/28/04

AIR PARTICULATE (GROSS BETA & I-131)

COLLECTION
PERIOD

10S3

1151

© 12/29/03 - 03/29/04

03/29/04 - 06/28/04:
06/28/04 - 09/27/04
09/27/04 - 12/28/04

1451

12/29/03 - 03/29/04
03/29/04 - 06/28/04
06/28/04 - 09/27/04
09/27/104 - 12/28/04

13CS

~ 12/29/03 - 03/29/04

03/29/04 - 06/28/04
06/28/04 - 09/27/104
09/27/04 - 12/28/04

. 22G1

T 1225103 - CI0OI08 . 1J25/03 - ONOSI0R 1220003 - OI0508 - 1220103 = OI0508 1220003 - Unoan

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

01/05/04 - 01/12/04
01/12/04 - 01/19/04 -
01/19/04 - 01/26/04°
01/26/04 - 02/02/04°
02/02/04
02/09/04 - 02/16/04°
02/16/04 - 02/23/04
02/23/04 - 03/01/04
03/01/04 - 03/08/04
03/08/04 - 03/15/04
03/15/04 - 03/22/04°
03/22/04 - 03/29/04
03/29/04 - 04/05/04
04/05/04 - 04/12/04
04/12/04 - 04/19/04
04/19/04 - 04126/04
04/26/04 - 05/03/04
05/03/04 - 05/10/04
05/10/04 - 05/17/04
05/17/04 - 05/24/04
05/24/04 - 06/01/04
06/01/04 - 06/07/04 -
06/07/04 - 06/14/04
06/14/04 - 06/21/04.
06/21/04 - 06/28/04
06/28/04 - 07/06/04
07/06/04 - 07/12/04’
07/12/04 - 0711904
07/19/04 - 07/26/04
07/26/04 - 08/02/04
08/02/04 - 08/09/04
08/09/04 - 08/16/04
08/16/04 - 082304
08/23/04 - 08/30/04-
08/30/04 - 09/07/04
09/07/04 - 09/13/04'
09/13/04 - 09/20/04.
09/20/04 - 03/27/04
09/27/04 - 10/04/04
10/04/04 - 10/111/04,
10/11/04 - 10/18/04
10/18/04 - 10/25/04
10/25/04 - 11/01/04
11/01/04 - 11/08/04:
11/08/04 - 11/15/04
11/15/04 - 11/22/04
11/22/04 - 11/29/04-
11/29/04 - 12/06/04
12/06/04 - 12/13/04
12/13/04 - 12120/04
12120104 - 12/28/04

- 02/09/04" -

" 03/22/04

01/05/04 - 01/12/04
01/12/04 - 01/19/04
01/19/04 - 01/26/04
01/26/04 - 02/02/04
02/02/04 - 02/09/04
02/03/04. - 02/16/04
02/16/04 - 02/23/04
02/23/04 - 03/01/04
03/01/04 - 03/08/04
03/08/04 - 03/15/04
03/15/04 - 03/22/04
- 03/29/04
- 04/05/04
- 04/12/04
- 04/19/04
- 04126/04
- 05/03/04
- 05/10/04
- 05/17/04
- 05/24/04
- 06/01/04
- 06/07/04

03/29/04
04/05/04
04/12/04
04/19/04
04/26/04
05/03/04
05/10/04
05/17/04
05724104
06/01/04
06/07/04
06/14/04
06/21/04
06/28/04
07/06/04
07/12/04
07/19/04
07/26/04
08/02/04
08/09/04
08/16/04
08/23/04
08/30/04
09/07/04
09/13/04
09/20/04
09/27/04 -
10/04/04 -
10/11/04 -
10/18/04 -
10/25/04 -
11/01/04 -
11/08/04 -
11/15/04 -

- 06/21/04
- 06/28/04
- 07/06/04
- 07112/04
- 07119/04
- 07/26/04
- 08/02/04
- 08/09/04
- 08/16/04
- 08/23/04
-- 08/30/04
- 09/07/04
- 09/13/04
- 09/20/04
- 09/27/04
10/04/04

10/18/04
10/25/04
11/01/04

11/15/04
11/22/04
11/29/04
12/06/04
12/13/04
12/20/04
12/28/04

11/22/04
11/29/04
12/06/04
12/13/04
12/20/04

" 06/01/04
- 06/14/04;

10/11/04,

11/08/04°

01/Q5/04 - 01I12/04‘

- 01/12/04 - 01/19/04-

01/19/04 - 01/26/04
01/26/04 - 02/02/04
02/02/04 - 02/09/04
02/09/04 - 02/16/04:
02/16/04 - 02/23/04,
02/23/04 - 03/01/04
03/01/04 - 03/08/04
03/08/04 - 03/15/04
03/15/04 - 03/22/04
03/22/04 - 03/29/04
03/29/04 - 04/05/04
04/05/04 - 04/12/04
04/12/04 - 04/19/04.
04/19/04 - 04/26/04
04/26/04 - 05/03/04
05/03/04 - 05/10/04
05/10/04 - 05/17/04
05/17/04 - 05/24/04
05/24/04 - 06/01/04
- 06/07/04
06/07/04 - 06/14/04
06/14/04. - 06/21/04 .
06/21/04 - 06/28/04
06/28/04 - 07/06/04
07/06/04 - 07/12/04°
07/12/04 - 07/19/04
07/19/04 - 07/26/04
07/26/04 - 08/02/04
08/02/04 - 08/09/04
08/09/04 - 08/16/04
08/16/04 - 08/23/104
08/23/04 - 08/30/04
08/30/04 - 09/07/04
09/07/04 - 09/13/04.
09/13/04 - 09/20/04
09/20/04 - 09/27/04
09/27/04 - 10/04/04
10/04/04 - 10/11/04
10/11/04 - 10/18/04
10/18/04 - 10/25/04
10/25/04 - 11/01/04-
11/01/04 - 11/08/04
11/08/04 - 11/15/04
11/15/04 - 11/22/04
11/22/04 - 11/29/04 .
11/29/04 - 12/06/04
12/06/04 - 12/13/04
12/13/04 - 12/20/04
12/20/04 - 12/28/04

C-20

01/05/04

- 07126/04

'08/23/04 .
- 08/30/04

- 01/12/04
01/12/04 - 01/19/04
01/19/04 - 01/26/04
01/26/04 - 02/02/04
02/02/04 - 02/09/04
02/09/04 - 02/16/04
02/16/04 - 02/23/04
02/23/04, - 03/01/04
03/01/04. - 03/08/04
03/08/04° - 03/15/04
03/15/04 - 03/22/04
03/22/04' - 03/29/04
03/29/04 - 04/05/04
04/05/04 - 04/12/04
04/12/04 - 04/19/04
04/19/04 - 04/26/04
04/26/04 - 05/03/04
05/03/04. - 05/10/04
05/10/04" - 05/17/04
05/17/04 - 05/24/04
05/24/04 - 06/01/04
06/01/04 - 06/07/04

06/07/04" - 06/14/04

06/14/04
06/21/04
06/28/04
07/06/04
07112/04
07/19/04

- 06/21/04
- 06/28/04
- 07/06/04
- 07112/04
- 07/19/04
- 07/26/04

08/02/04
08/09/04
08/16/04

- 08/09/04
- 08/16/04
- 08/23/04
- 08/30/04
- 09/07/04
- 09/13/04
09/13/04 - 09/20/04
09/20/04 - 09/27/04
09/27/04 - 10/04/04
10/04/04. - 10/11/04
10/11/04 - 10/18/04
10/18/04 - 10/25/04
10/25/04 - 11/01/04
11/01/04 - 11/08/04
11/08/04 - 11/15/04

09/07/04

11/115/04 - 11/22/04
11/22/04 - 11/29/04
11/29/04 - 12/08/04
12/06/04 - 12/13/04
12/13/04 - 12/20/04
12/20/104 - 12/28/04

. 05/03/04

- 08/02/04 -

01/05/04 - 01/12/04
01/12/04 - 01/19/04
01/19/04 - 01/26/04
01/26/04 - 02/02/04
02/02/04 - 02/09/04
02/09/04 - 02/16/04
02/16/04 - 02/23/04
02/23/04 - 03/01/04
03/01/04 - 03/08/04
03/08/04 - 03/15/04
Q3/15/04 - Q3722104
03/22/04 - 03/29/04
03/29/04 - 04/05/04
04/05/04 - 04/12/04
04/12/04 - 04/19/04
04/19/04 - 04/26/04
04/26/04 - 05/03/04
- 05/10/04
- 05/17/04
- 05/24/04
- 06/01/04
- 06/07/04
- 06/14/04
- 06/21/04
- 06/28/04
- 07/06/04
- 07112104
- 07/19/04
- 07/26/04
- 08/02/04
- 08/09/04
- 08/16/04
- 08/23/104
- 08/30/04
- 09/07/04
- 09/13/04
- 09/20/04
- 09/27/04
- 10/04/04
- 10/11/04
- 10/18/04
- 10/25/04
10/25/04 - 11/01/04
11/01/04 - 11/08/04
11/08/04 - 11/15/04
11/15/04 - 11/22/04
11/22/04 - 11/29/04
11/29/04 - 12/06/04
12/06/04 - 12/13/04
12/13/04 - 12/20/04
12/20/04 - 12/28/04

05/10/04
05/17104
05/24/04
06/01/04
06/07/04
06/14/04
06/21/04
06/28/04
07/06/04
07/12/04
07/19/04
07/26/04
08/02/04
08/09/04
08/16/04
08/23/04
08/30/04
09/07/04
09/13/04
09/20/04
09/27/04
10/04/04
10/11/04
10/18/04



TABLE C-1X.1

o

STATION
CODE

JAN - MAR

‘APR - JUN

JuL - SEP

SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN
THE VICINITY OF LIMERICK GENERATING STATION, 2004

OCT - DEC

01/06/04 - 04/13/04

'01/06/04 - 04/13/04 -
101/06/04 - 04/13/04
01/06/04 - 04/13/04

01/06/04 - 04/13/04
01/06/04 - 04/13/04
01/06/04 - 04/13/04
01/06/04 - 04/13/04
01/06/04 - 04/13/04

01/06/04 - 04/13/04

01/06/04 - 04/1/04
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04/13/04 - 07/07/04
- 04/13/04 - 07/07/04
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,04/13/04 - 07/07/04

0413004 - 07/07/04
01/06/04 - - 04/13/04 -
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| 07/07/04 - 10/13/04
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" 07/07/04 - 10/13/04
07/07/04 - 10/13/04

07/07/04 - 10113/04

- 07/07/04 - 10/13/04

07/07/04 - 10/13/04

© 07/07/04 - 10/13/04 -

07/07/04 - 10/13/04
07/07/04 - 10/13/04

07/07/04 - 10/13/04

07/07/04 - 10/13/04

© 07/07/04 - 10/13/04

07/07/04 - 10/13/04
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- 07/07/04 - 10/13/04
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_10/13/04 - 01/05/05
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1011304 - 01/05/05
10/13/04 - 01/05/05
1013/04 - 01/05/05
10/13/04 - 01/05/05
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FIGURE C-1
MEAN MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING

WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 2004
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FIGURE C-1 (cont.)

Note: Second half of 2000

switched to reporting < MDA

when no activity was detected.
Using MDA values resultin a
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FIGURE C-2
MEAN MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 2004
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FIGURE C-2 (cont.)
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FIGURE C-3
MEAN ANNUAL CS-137 CONCENTRATIONS IN FISH SAMPLES
COLLECTED IN THE VICINITY OF LGS, 1982 - 2004
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FIGURE C-4
CONCENTRATIONS OF CS-137 IN SEDIMENT SAMPLES
COLLECTED IN THE VICINITY OF LGS, 1982 - 2004
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| FIGURE C-5
MEAN MONTHLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 — 2004
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FIGURE C-5 (cont.)
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FIGURE C-6
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 2004
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FIGURE C-7

MEAN QUARTERLY AMBIENT GAMMA RADIATION LEVELS (TLD)

IN THE VICINITY OF LGS, 1985 — 2004
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APPENDIX D

DATA TABLES AND FIGURES
COMPARISON LABORATORY



The following section contains data and figures illustrating the analyses performed by the quality control
laboratory, Environmental Inc. (Env). Duplicate samples were obtained from several locations and media
and split between the primary laboratory, Teledyne Brown Engineering (TBE) and Env. Comparison of the
results for most media were within expected ranges.
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TABLED-1 CONCENTRATIONS OF GROSS BETA INSOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCILITER % 2 SIGMA

COLLECTION 16C2
PERIOD

JAN <18
FEB <17
MAR 12 ¢+ 09
APR . <17
MAY <23
JUN <18
JUL <19
AUG <18
SEP 10 £ 09
ocT <15
NOV <16
DEC <15
MEAN 17 2 07

TABLED12 CONCENTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCILITER % 2 SIGMA

COLLECTION 16C2
PERIOD

JAN 21 % 09
FEB 26 £ 0.9
MAR 22 + 09
APR 26 ¢ 1.0
MAY 18 ¢ 1.0
JUN <21
JUL 25 ¢ 11
AUG 1.9 £ 0.9
SEP 29 ¢+ 10
OCT 28 £ 10
NOV 12 £ 09
DEC 19 = 08
MEAN 22 + 10

TABLED.3  CONCENTRATIONS OF TRITIUM IN DRINKING WATER SAMPLES )
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCULITER £ 2 SIGMA

COLLECTION 16C2
PERIOD
JAN - MAR
APR - JUN
JUL-SEP
OCT-DEC

158
163
162
192

AAAA

MEAN 169 = 31

D-3



TABLE D-1.4 CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLES COLLECTEL
IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCULITER £ 2 SIGMA

STC COLLECTION Mn-54 Co-58 Fe-59 Co-60 Zn-65 2r-95 Nb-95 Cs-134 Cs-137 Ba-140 La-140

PERIOD
16C2 JAN <3 <2 <4 <2 <3 <6 <3 <2 <3 <12 <3
FEB <4 <4 < 12 <5 <9 <10 <4 <6 <4 <12 <5
MAR <4 <3 < 14 <6 <6 <8 <3 <4 <4 <18 <4
APR <2 <1 <4 <2 <4 <4 <2 <3 <2 < 12 <2
. MAY <3 <2 <5 <3 <5 <4 . <3 <4 <2 <9 <3
: JUN <3 <3 <10 <4 <2 <7 <2 <4 <3 <13 <2
{ JUL <4 <3 <12 <2 <4 <6 <3 <3 <3 <45 <11
: AUG <4 <3 <7 <2 <3 <4 <3 <2 <3 <17 <5
SEP <3 <4 <8 <2 <3 <4 <4 <2 <2 <25 <3
OoCT <3 <13 <3 <2 <4 <8 <4 <3 <4 < 33 < 4
[ NOV <3 <3 <10 <4 <4 <5 <3 <4 <4 < 14 <2
DEC <2 . <4 <11 <6 <7 <5 <8 <2 <5 <20 <4
MEAN 30217 3759 8221274 32:34 45139 59:41 32219 32123 32186 19 £21 39 :50

¥-a




TABLED-II.1 - CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES .
COLLECTED IN THE VICINITY,OF LIMERICK GENERATING STATION, 2004

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

COLLECTION 1182
PERIOD
1 24 ¢ 5
-2 T 32+ 4 -
3 20+ 4 ]
4 67 "
5 255
6 16 % 4
7 3215
8 26 % 4
9 2+ 4
10 1924
1" 20+ 4
12 12 t 4
13 19 ¢ 4
14 514
15 2215
16 212 4
17 15 4
18 19+ 4
19 25 ¢ 4
20 28 t 4
21 22 + 4
22 1423
23 1324
24 22 % 4
25 151 4
26 22+ 4
27 20+ 4
28 14t 4
29 134
30 20 ¢ 4
31 10 £ 4
32 17 2 4
33 2t 4
34 28 ¢ 4
35 28t 4
36 21 2 3
37 94
38 17t 4
39 30+ 4
40 23 % 4
41 252 4
42 101 4
43 14+ 4
44 265
45 2+5
46 17 ¢4
47 33+ 3
48 17 2 4
49 26 t 4
50 104
51 21 2 4
52 20t 4
53 2815
MEAN 20 £ 13

D-5



TABLE D-ll.2 CONCENTRATIONS OF GAMMA EMITTERS IN AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

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

STC COLLECTION Be-7 Mn-54 Co-58 Co60 . Cs-134 Cs-137
PERIOD

11S2 12129 - 03/29/2004 54 £ 17 <05 <06 <1.0 <0.8 <0.7

03/29 - 06/28/2004 86 + 21 <038 <07 <0.4 <07 <05

06/28 - 09/27/2004 63 £ 17 <07 <06 <12 <09 <06

09/27 - 01/03/2005 54 + 12 <07 <05 <05 <04 <05

MEAN 64 + 30 07 £0.3 06+02 0808 07 + 04 06 £ 0.2



TABLE D-lll.1 CONCENTRATIbNAé OF 1-131 BY CHEMICAL SEPAF\‘AH’I(SN AND GAMMA EMITTERS IN MILK
SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2004

RESULTS IN UNITS OF PCILLITER % 2 SIGMA

. Ba-140

STC COLLECTION 131 K-40 Cs-134 Cs-137 La-140
PERIOD ‘

1981 01/13/2004 < 0.3 1414 £ 115 <4 <3 <16, <3
04/06/2004 <02 1367 £ 177 <5 <5 < 41 <4
07/13/2004 <02 1404 + 118 <3 <4 <25 <9
10/05/2004 <04 1257 + 162 <6 <5 <42 <11

MEAN 028 + 019 1360 + 144 4 +2 4 22 31 + 25 7 +7
21B1  01/13/2004 <03 1439 £ 118 <5 <4 <30 <2
¢))
10F4 011272004 (1)
04/06/2004 < 0.2 1269 + 182 <5 <5 <35 <9
07/1312004 <02 1308 £+ 120 <3 <4 . <35 <10 -
10/05/2004 <02 1315 + 120 <3 <5 < 51 <13
MEAN 020 + 0.00 1297 + 50 4 ¢ 2 5 1 1 40 + .19 1M1 + 4
9G1 01122004 <03 1298 + 114 <4 <4 <22 <6
04/05/2004 <02 1321 + 125 <5 <5 <23 <6
07/12/2004 <02 1237 + 114 <3 <4 <21 <9
10/04/2004 <03 1311 ¢ 122 <5 <3 < 41 <4
. MEAN 025+012 1292+76 ... 4 ¢ 2 4 + 1 27 £ 19 6 + 4

(1) SEE PROGRAM CHANGES SECTION FOR EXPLANATION

v D7



TABLE D-IV.1

SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN
THE VICINITY OF LIMERICK GENERATING STATION, 2004

DRINKING WATER (GROSS BETA & GAMMA SPECTROSCOPY)

COLLECTION
PERIOD

16C2

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
oCcT
NOV
DEC

AIR PARTICULATE (GAMMA SPECTROSCOPY)

COLLECTION
PERIOD

12/30/2003 - 02/02/2004
02/02/2004 - 03/01/2004
03/01/2004 - 03/29/2004
03/29/2004 - 05/03/2004
05/03/2004 - 06/01/2004
06/01/2004 - 06/28/2004
06/28/2004 - 08/02/2004
08/02/2004 - 08/30/2004
08/30/2004 - 09/27/2004
09/27/2004 - 11/01/2004
11/01/2004 - 11/29/2004
11/29/2004 - 12/28/2004

1182

JAN-MAR
APR-JUN
JUL-SEP

OCT-DEC

12/30/2003 - 03/29/2004
03/29/2004 - 06/28/2004
06/28/2004 - 09/27/2004
09/27/2004 - 12/28/2004

AIR PARTICULATE (GROSS BETA)

COLLECTION
PERIOD

1152

COLLECTION
PERIOD

1152

-
QOO NDIMEWN =

N NN NNRNR c& cb oob b owb oob b =b e
O WV & WN—2OODONINRWN=

12/29/2003 - 01/05/2004
01/05/2004 - 01/12/2004
01/12/2004 - 01/19/2004
01/19/2004 - 01/26/2004
01/26/2004 - 02/02/2004
02/02/2004 - 02/09/2004
02/09/2004 - 02/16/2004
02/16/2004 - 02/23/2004
02/23/2004 - 03/01/2004
03/01/2004 - 03/08/2004
03/08/2004 - 03/15/2004
03/15/2004 - 03/22/2004
03/22/2004 - 03/29/2004
03/29/2004 - 04/05/2004
04/05/2004 - 04/12/2004
04/12/2004 - 04/19/2004
04/19/2004 - 04/26/2004
04/26/2004 - 05/03/2004
05/03/2004 - 05/10/2004
05/10/2004 - 05/17/2004
05/17/2004 - 05/24/2004
05/24/2004 - 06/01/2004
06/01/2004 - 06/07/2004
06/07/2004 - 06/14/2004
06/14/2004 - 06/21/2004
06/21/2004 - 06/28/2004

D-8

06/28/2004 - 07/06/2004
07/06/2004 - 07/12/2004
07/12/2004 - 07/1972004
07/19/2004 - 07/26/2004
07/26/2004 - 08/02/2004
08/02/2004 - 08/0972004
08/09/2004 - 08/16/2004
08/16/2004 - 08/23/2004
08/23/2004 - 08/30/2004
08/30/2004 - 09/07/2004
09/07/2004 - 09/13/2004
09/13/2004 - 09/20/2004
0972072004 - 09/27/2004
0972712004 - 10/04/2004
10/04/2004 - 10/11/2004
10/11/2004 - 10/18/2004
10/18/2004 - 10/25/2004
1072572004 - 11/01/2004
11/0172004 - 11/08/2004
11/08/2004 - 11/15/2004
111152004 - 1112212004
1112212004 - 11/29/2004
1112972004 - 12/06/2004
12/06/2004 - 12/13/2004
12/13/2004 - 122072004
1212012004 - 12/28/2004
12/28/2004  01/03/2005



FIGURE D-1
COMPARISON OF MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN
DRINKING WATER SAMPLES SPLIT BETWEEN ENV AND TBE, 2004
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: FIGURE D-2
COMPARISON OF MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN
DRINKING WATER SAMPLES SPLIT BETWEEN ENV AND TBE, 2004

5.0
—=—ENV

-+-TBE

pCilliter

0.0 &

Jan  Feb Mar ~ Apr May Jun Jul  Aug Sep Oct Nov Dec




. FIGURE D-3
COMPARISON OF WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED FROM LGS COLLOCATED LOCATIONS 11S1 AND 11S2, 2004
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APPENDIX E

INTER-LABORATORY COMPARISON
PROGRAM |



TABLEE-1 =~ ANALYTICS ENVIRONMENTAL RADIOACTIVITY CROSS CHECK PROGRAM
" :TELEDYNE QC SPIKE PROGRAM
"TELEDYNE BROWN ENGINEERING ENVIRONMENTAL SERVICES
- (PAGE1OF3)

- - Identification - SR Reported Known ‘Ratio (c)
Month/Year “Number ' Matrix - Nuclide - Units' - Value(a) Value(b) TBE/Analytics Evaluation (d)
March, 2004 - E4128-396 Milk Sr-89 : : pCiL - 91 103 -0.88 A

Sr-90 pCilL 13 12 1.08 A

° E4129-396 Milk 1131 -~ pCiL 77 78 0.99 A

Ce-141 pCilL 77 85 0.91 A

- Cr-51 ° . pCil. "' 340 327 7 1.04 A

Cs-134 ' pCiL. 76 90 0.84 A

Cs-137 - pCiL = ' 176 185 0.95 A

Co-58- ~* pCiL - 113 112 1.01 A

2 : Mn54° "~ pCillL- 110 114 0.96 A
' Fe-59 ' -~ pCillL”° 65 57 1.14 A
Zn65 ' pCil 132 143 0.92 A

Co-60 :* *  pCiL 144 153 0.94 A

- E4131-396 AP - Ce-141- ' pCi - - 87 88 0.99 A
Cr-51 pCi 325 338 0.96 A

Cs-134 - pCi =~ 87 93 - 094 A

- Cs-137" - pCi 185 192 0.96 A

" Co-58 ' pCi 117 116 1.01 A

Mn54 ..  pCi 105 118 0.89 A

Fe-59 ' - pCi - 59 59 1.00 A

Zn65 - pCi - 179 148 1.21 w

Co-60 - . pCi - 145 159 0.91 A

March, 2004 E4130-396 ~ Charcoal * 1131 - pCi - 88 g7 0.91 A
June, 2004 - 'E4213-396° Mik ' Sr-89 - pCil 779 . 877 - 0.89 A
Sr90 pCilL 12,0 12.7 0.95 A

© E4214-396 Mik 1131 . pCiL 53.7 58.2 0.92 A
Ce-141 pCi/L 145 157 0.92 A

Cr-51 ~ " pCiL = 212 228 - 093 A

- Cs-1347V'1  pCL ' “'852 101 0.84 A

" -Cs-1371 - pCWL 145 156 . 093 A

Co-58 . pCilL = 457 46.2 0.99 A

i Mn-54 40 pCiL - 682 705 0.97 A

" Fe-59 -1 © pCif. = 444 44.5 1.00 A

Zn-65 - pCilL. 102 99.3 1.03 A

- 'Co-60 7. pCiL 162 172 0.94 A

E4216-396 AP - 'Ce-141 - . pCi 116 118 0.98 A
Cr-51 pCi 160 172 0.93 A

Cs-134  pCi 68.6 76.3 0.90 A

Cs-137 pCi 108 118 0.92 A

Co-58 pCi 33.1 30.4 0.84 A

Mn-54 pCi 51.1 53.3 0.96 A

Fe-59 pCi 44.0 336 1.31 N (1)

Zn-65 pCi 69.1 75.1 0.92 A

Co-60 pCi 123 130 0.95 A



TABLE E-1 ANALYTICS ENVIRONMENTAL RADIOACTIVITY CROSS CHECK PROGRAM

-TELEDYNE QC SPIKE PROGRAM
TELEDYNE BROWN ENGINEERING ENVIRONMENTAL SERVICES
(PAGE 2 OF 3)
Identification - . o Reported Known = Ratio (¢)
Month/Year Number - - Matrix Nuclide Units  Value(a) Value () TBE/Analytics Evaluation (q)
E4215-396 Charcoal [-131 pCi 71.8 82.0 0.88 A
September, 2004 E4323-396 Mik Sr-89 pCilL 93.9 102 0.92 A
: Sr-90 pCill 240 245 - 0.98 A
E4324-396 Milk 1-131 pCiL 81.9 83.5 0.98 A
Ce-141 pCilL 214 235 0.91 A
Cr-51 pCi/l 196 210 0.93 A
Cs-134 pCilL 77.3 90.6 0.85 A
Cs-137 pCiL 192 202 0.95 A
Co-58 pCill 86.2 89.0 0.97 A
Mn-54 pCiL 163 171 0.96 A
Fe-59 pCilL 87.4 86.1 1.02 A
Zn-65 pCilL 168 167 1.00 A
Co-60 pCi/L 108 118 0.92 A
September, 2004 E4326-396 AP Ce-141 pCi 149 148 1.01 A
Cr-51 pCi 122 132 0.92 A
Cs-134 pCi 50.3 571 0.88 A
Cs-137 pCi 112 127 0.88 A
Co-58 pCi 54.8 56.0 0.98 A
Mn-54 pCi 102 108.0 0.95 A
Fe-59 pCi 476 54.2 0.88 A
Zn-65 pCi 111 106 1.05 A
Co-60 pCi 69.0 741 0.93 A
E4325-396 Charcoal [|-131 pCi 703 749 - 094 A
October, 2004  E4407-396 Milk Sr-89 pCiL 91.7 98.6 0.93 A
Sr-90 pCilL 119 11.3 1.05 A
E4408-396 Milk 1-131 pCilL 58.3 66.7 0.87 A
Ce-141 pCIL 140 155 0.91 A
Cr-51 pCiL 374 379 0.99 A
Cs-134 pCiL 143 170 0.84 A
Cs-137 pCiL 120 126 0.95 A
Co-58 pCilL 140 146 0.96 A
Mn-54 pCiL 135 136 1.00 A
Fe-59 pCilL 124 121 1.02 A
Zn-65 pCiL 198 196 1.01 A
Co-60 pCi/l. 166 175 0.95 A



TABLE E-1 "'ANALYTICS ENV_IRONMENTAL'RADIOACTIVITY CROSS CHECK PROGRAM
'~ TELEDYNE QC SPIKE PROGRAM )
- TELEDYNE BROWN ENGINEERING ENVIRONMENTAL SERVICES

{ " (PAGE 3 OF 3)
o .« Identification : ‘- " o Reported Known - Ratio(c)

Month/Year Number - Matrix "‘Nuclide - Units ~~ Value(a) Value (b) TBE/Analytics: Evaluation (d)

E4410-396 - AP - Ce-141- " pCi 770 791 0.97 A

. Cr-51 -5; pCi 156 187 0.84 A

Cs-134 - - pCi 766 835 0.92 A

Cs-137 ";f pCi ~ 589 62.0 0.95 A

Co-58 pCi - 68.6 71.8 0.96 A

~Mn-54 pCi 63.2 66.7 0.95 A

. Fe-59° "~ pCi .' 65.2 *69.7 1.09 A

F ' Zn65 " pCi 997 96.3 1.04 A

~'Co60 - - pCi_ 801 85.9 0.93 A

' 'E4409A-396 Charcoal 1-131: - pci 809 83.3 0.97 A

(1) The Analytics filter had very low activity and was counted Ionger than two days. This resulted in poor eccuracy &s demonstrated by
the very large error term. Dan Montgomety of Analytics ‘concurred that, with the low counts and large error, the results were reasonably
accurate and would not be considered a failed cross check at 1 31 foran enwmnmental level sample NCR 04-16 ’
(a) Teledyne Brown Engineering reported result.’ o :
(b) The Analytics known value is equal to 100% of the parameter present in the standard as determined by grawmetnc and/or
volumetric measurements made during standard preparation.
(c) Ratio of Teledyne Brown Engineering to Analytics resufts.” o ‘
{d) Analytics evaluation based on TBE internal QC limits: A= Acceptable. Reported result falls within ratio limits of 0.80-1.20.
W-Acceptable with waming. Reported result falls wrtlun 0.70-0.80 or 1 20-1.30. N = Not Acceptable Reported
result falfs outside the ratio limits of < 0.70 and > 1.30. -~~~ "
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TABLE E-2 DOE/EML ENVIRONMENTAL RADIOACTIVITY CROSS CHECK PROGRAM
, TELEDYNE QC SPIKE PROGRAM
TELEDYNE BROWN ENGINEERING ENVIRONMENTAL SERVICES
(PAGE 1 OF 1)

Identification - Reported Known Ratio (c)
Month/Year  Number Media ~=  Nuclide Units - Value(a). Value(t) - TBE/EML Evaluation (d)

March, 2004 (2) QAP 60 AP Co-60 Bq/filter 335 354 0.95 A
{QAP 0403) Sr-90 Bg/filter 1.8 - 1,76 1.02 A
Cs-134 Bq/filter 18.7 18.2 1.03 A

Cs-137 Bg/filter 24.8 264 0.94 A
Gr-A Bq/filter 1.8 1.2 1.50 N (1)

Gr-B Baq/filter 2.88 2.85 1.01 A

Soil K-40 - Bq/kg 583 539 1.08 A

Sr-90 Bgkg = 421 51.0 0.83 A

Cs-137 Bq/kg 1429 1323 1.08 A

Bi-212 Bqg/kg 52.6 50.43 1.04 A

Pb-212 Bqg/kg 50.1 47.73 1.05 A

Bi-214 Bq/kg 57.6 58.4 0.99 A

Pb-214 Bag/kg 614 61.0 1.01 A

Ac-228 Bqg/kg 494 49.0 1.01 A

Th-234 Bqg/kg 1149 84.0 1.37 A

Vegetation K40 Ba/kg 807.5 720.0 1.12 A

Co-60 Bq/kg 14.2 14.47 0.98 A

Sr-90 Bag/kg 685 734.0 0.93 A

Cs-137 Bqg/kg 637.3 584.67 1.09 A

Water Co-60 Bqg/L 159.7 163.2 0.98 A

Sr-90 Ba/L 4.74 4.76 1.00 A

Cs-137 Ba/L 50.6 51.95 0.97 A

Gr-A Bqg/L 394.0 326.0 1.21 w

Gr-B Bqg/L 12000 1170.0 1.03 A

(1) Incorrect efficiency used. When recalculated with the correct efﬁciency the Gross Alpha activity of 1.16 Bg/filter compared well with the .
value of 1.2 Bg/fiter. NCR 04-14

(2) DOE discontinued the EML quality assessment program. MAPEP has expanded their performance test program fo include water, soil,
AP and vegetation samples.

(a) Teledyne Brown Engineering reported result.

(b) The DOE/EML known value is equal to 100% of the parameter present in the standard as detenmned by gravimetric and/or

volumetric measurements made during standard preparation.
(c) Ratio of Teledyne Brown Engineering to DOE/EML results.
(d) DOE/EML evaluation: A=acceptable, W=acceptable with waming, N=not acceptable.
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TABLEE-3

"

'TELEDYNE BROWN ENGINEERING ENVIRONMENTAL SERVICES

" ERA ENVIRONMENTAL RADIOACTIVITY CROSS CHECK PROGRAM e
TELEDYNE QC SPIKE PROGRAM

" (PAGE10OF1)
Identification - : ' _ Reported  Known
Month/Year - * Number - Media Nuclide ‘' Units = Value(a) Value (b)" Control Limits - Evaluation (c)

May,2004 =~ Rad57  Water Sr-89 pCilL 139 459 - 37.2-546 - N (1)
' ' " 'Sr-90 pCiL =~ 113 11.6 2.94-203 A
- Ba-133 pCilL - 93.9 101 83.5-118 A

- Cs-134 pCiL -~ 433 50.5 41.8-59.2 A

Cs-137 . " pCilL 79.3 82.5 73.8-91.2 A

g Co-60-:"  pCilL 424 4186 32.9-503 A

- Zn65 ¢ pCillL” - 819 75.2 62.2-88.2 A

Gr-A pCil. - -399 38.8 22.0-556 A

Gr-B pCiL 62.5 59.6 423-76.9 A

“H-3 pCiL 33500 30900 - 25600 - 36200 “A

August 2004 Rad58 - Water ° 1131 pCiL. - 9.09 9.29 5.83-128 A
December, 2004 - Rad 59 © Water ‘Sr-89 - ¢ pCilL 440 45.7 37.0-544 A
' Sr-90 ¢ pCilL 353 36.6 27.9-453 A

- 'Ba-133 " ©  pCiL 73.9 78.4 64.8-92.0 A

Cs-134 pCilL 378 429 34.2-516 A

‘Cs-137 . pCilL 583 ° 60.1 51.4-68.8 A

' Co-60 pCilL. 1.5 11.7 3.04-204 A

Zn-65 ~pCiL 51.3 50.9 42.1-59.7 A

“Gr-A i . pCil 239 31.7 18.0-454 w

‘Gr-B - pCiL" - 339 36.3 27.6-45.0 A

"1-131 - ‘7_ pCilL 19.2 221 16.9-27.3 A

- H3 E pCi/L 22900 20700 17100- 24300 A

(1) The strontium-89 mount was counted without the absorber. When recounted using the absorber, the Sr-89 result of 41.5 pCl/L agreed
well with the ERA known value of 45.9 pCi/L. NCR 04-13 i ’

{a) Teledyne Brown Engineering reported result.

(b) The ERA known value is equal fo 100% of the parameter present in the standard as determined by gravrmetnc and/or
volumetric measurements made during standard preparation. .
{c) ERA evaluation: A=acceptable. Reported result falls within the Waming Limits. NA=not aaceptable Reporfed result falls

outside of the Control Limits. CE=check for Error. Repon‘ed result falls within the Control Limits and outside of the Wammg Limit.
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TABLE E4 DOE's MIXED ANALYTE PERFORMANCE EVALUATION PROGRAM (MAPEP)

. TELEDYNE QC SPIKE PROGRAM
TELEDYNE BROWN ENGINEERING ENVIRONMENTAL SERVICES
(PAGE 1 OF 1)
Identification - - . Reported Known ,
Month/Year Number - -~ Media Nuclide Units  Value (a) - Value (b) Control Limits  Evaluation (c)
January, 2004  03-W11 Water Cs-134 Bg/L 289.1 3220 225.40-418.60 . A
_ Cs-137 Bqg/lL 118.7 124.0 86.80-161.20 A
Co-57 Bo/l. 164 173.0 121.10-224.90 A
Co-60 Bg/l 121.1 1218 85.26- 158.34 A
H-3 Bg/L 425.3 379.0 265.30-492.70 A
Mn-54 Bq/L 152.6 155.0 108.50-201.50 A
Sr-90 Bg/l. 16.4 17.7 12.39-23.01 A
Zn-65 Bg/L 303.3 320.0 224.00-416.00 A
July, 2004 Maw12 Water Cs-134 Bq/L 177 208  145.60-270.40 A
Cs-137 Bg/L 237 250 175.00-325.00 A
Co-60 Bg/L 160 163  114.10-211.90 A
H-3 Bql.’ 109 829 58.10-107.90 N )
Mn-54 Ba/L 262 267  186.90-347.10 A
Sr-90 Bag/L 6.79 7.4 4.90-9.10 A
Zn-65 Bg/L 217 208  145.60-270.40 A
Grwi2 Water Gr-A Ba/l 0.836 1.24 >0.0-2.40 A
. Gr-B Bqg/L 4.95 4.07 2.05-6.15 A
RdF12 AP Cs-134 Bg/fsample 2,19 29 2.03-3.77 W
Cs-137 . Bag/sample 1.87 1.96 1.40-2.60 A
. Co-60 Bg/sample  2.28 2.35 1.61-2.99 A
Mn-54 Ba/sample  3.06 3.03 2,10-3.90 A
Sr-90 Bqg/sample  0.909 0.83 0.56-1.04 A
Zn-65 Bg/sample  4.53 4.1 2.80-5.20 A
GrF12 AP Gr-A Bg/sample  0.126 0.37 >0.0-0.80 A
Gr-B Ba/sample  1.34 1.21 0.60-1.80 A
MaS12 Soil Cs-134 Ba/kg 327.7 414  290.08 - 538.72 W
Cs-137 Bqg/kg 786.0 836 585.34 - 1,088 A
Co-60 Ba/kg 509.3 518 362.60-673.40 A
Mn-54 Ba/kg 477 485  339.29-630.11 A
K-40 Ba/kg 609 604  422.80-785.20 A
A

In-65 Ba/kg 727 699  489.51-909.09

(1) Al raw data looked nommal for the sample. Evaluating the results based on the * 20 Bg/L uncertainty, the result easily overfaps the
known value at the 95% confidence level, The sample was rerun with a larger aliquot to improve accuracy and lower the uncertainty.
The H-3 result of 96.4 + 7.75 B/l was within the acceptance range. NCR 04-19

(a) Teledyne Brown Engineering reported resuft.

(b) The MAPEP known value is equal to 100% of the parameter present in the standard as detenmned by gravimetric and/or
volumetric measurements made during standard preparation.

{c) DOE/MAPEP evaluahon ‘A=acceptable, W-acoeptable with waming, N=not aweptab!e
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TABLE E-5 DOE/EML ENVIRONMENTAL RADIOACTIVITY CORSS CHECK PROGRAM®
. ENVIRONMENTAL, INC., 2004

STAP-1014 - AirFilter 03/01/04  Gr. Beta 2681005 2.85 075-194

- L

v

-

- (Page 10f 1)
B Concentration®
c S EML Contro! Ratio*

Lab Code " Type " Date’ © - Analysis  Laboratoryrésults Result® T ' Limits®- Env/EML
. STW-1008  water 03/01/04 Am-241 1.21 £0.02 1.31 0.66 - 1.56 - 0.92
- STW-1009 . water 03/01/04 Co-60 ' 162.30 £ 0.30 163.20 0.87 -1.17 0.93
- STW-1009 water 03/01/04 Cs-137 5§0.40 £ 0.90 51.95 0.80-1.25 0.97
STW-1009 . water 03/01/04 - H-3 263.50 £ 10.00 186.60 0.69 -1.91 - 1.41
STW-1009 : water 03/01/04 Pu-238 1.03 £ 0.04 110 . 068-1.33 0.94
STW-1009 water 03/01/04 Pu-239/40 290 +£0.10 308 . 062-1.38 0.94
STW-1009 :water 03/01/04 Sr-90 520030 476 . 0.73 - 1.65 1.09
STW-1009 water 03/01/04 . Uranium 435 +0.21 .4.62 0.40 -1.45 0.94
STW-1010 - water 03/01/04  Gr. Alpha 208.00 £ 20.70 326.00 0.55 -1.31 0.64
STW-1010 water 03/01/04  Gr.Beta 1063.00 + 27.00 1170.00 0.75 -1.65 - 0.91
STSO-1011 Soil 03/01/04 Am-241 1410 £ 4.30 13.00 0.52 -2.41 1.08
STS0-1011 Soil . 03/01/04 Cs-137 1292.00 £ 13.00 1323.00 0.74 - 1.40 0.98
STSO-1011 Soil 03/01/04 K-40 563.00 £ 83.00 539.00 0.70 -1.59 1.04
STSO-1011 -Soil . 03/01/04  Pu-239/40 20.70 £1.10 22.82 0.62 -1.99 0.91
- 8TSO-1011 - Soil 03/01/04  Sr-90 7210 £ 5.80 5100 = 058-296 ‘1.41
STSO-1011 - - Soil 03/01/04 - Uranium - 139.10 £10.20 180.22 0.27 -1.48 0.77
- STVE-1012 . Vegetation 03/01/04 Am-241 450 +0.20 493 0.58 -2.86 0.91
STVE-1012 Vegetation 03/01/04 Co-60. 1410 £ 0.40 14.47 0.64 -1.49 0.97
STVE-1012 Vegetation 03/01/04 Cs-137 5§73.90 £ 6.00 58467 . 0.75-1.48 -0.98
. STVE-1012 : © Vegetation 03/01/04 - K-40 709.00 £ 19.30 72000 - 045-1.51 0.98
- STVE-1012 , : Vegetation 03/01/04 - Pu-239/40 6.60 £ 0.50 6.81 0.60 -1.98 0.97
. STVE-1012 - Vegetation 03/01/04  Sr-90 766.50 £ 51.30 734.00 0.50 - 1.37 1.04
STAP-1013 . AirFilter 03/01/04 - Am-241 0.11 £0.01 010 . 062-1.93 1.05
STAP-1013 .. AirFilter 03/01/04 Co-60 30.90 £1.08 35.40 0.74 -1.25 0.87
"STAP-1013?  Air Filter 03/01/04 Cs-134 12.30 £ 1.30 1820 - 0.70-1.21 - 0.68
-STAP-1013  _AirFilter 03/01/04 . Cs-137 24,90 £0.60 26.40 0.72 -1.32 0.94
STAP-1013 - _ AirFilter 03/01/04 :Pu-238 004 £001 -~ 0.04 0.61-1.55 0.99
..STAP-1013 Alr Filter 03/01/04 - Pu-239/40 0.17 £0.02 016 = 067-1.58 - 1.03
STAP-1013 - AirFilter 03/01/04 _Sr-90 , 1.80 £ 0.20 176 . 062-226 - 1.02
STAP-1013 - AirFilter 03/01/04 Uramum 0.17 £ 0.01. 0.17 0.79 -2.88 1.00
STAP-1014 . AirFilter 03/01/04 Gr Alpha 1.09 £ 0.06 120 - 082-1.58 0.91
0.94

* Results are reported in Bg/L with the following exceptions: Air Flters (Bg/Filter), Soil and Vegetation (Bq/kg).
® The EML result listed is the mean of replicate determinations for ead1 nuclide % the standard error of the mean.
¢ Control limits are reported by EML as the ratio of Reported Value 1 EML value.

4 Probable effect of summation peaks and slight difference in filter geometry.

* Ratio of Environmental, Inc. to DOE/EML results. . C e
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TABLE E-6 ERA STATISTICAL SUMMARY PROFICIENCY TESTING PROGRAM®
ENVIRONMENTAL, INC., 2004

(Page 1 0f 2)
Concentration (pCi/L)
LabCode Date . Analysis Laboratory ERA ) Control Ratio?
Result® Result® Limits Env/ERA
STW-1005 02/17/04 Sr-89 385+6.5 449 £45 36.2-536 0.81
STW-1005 02/17/04 Sr-90 134108 11.6+12 29-203 1.16
STW-1006 02/17/04 Ba-133 60.9+28 63.2+63 523-74.1 0.96
STW-1006 02/17/04 Co-60 95.2+15 96.4 +£96 87.7 -105.0 0.99
STW-1006 02/17/04 Cs-134 71.2+54 75876 67.1-84.5 0.94
STW-1006 02/17/04:- Cs-137 157.0+6.5 155.0 £ 15.5 142.0 - 168.0 1.01
STW-1006 02/17/04 Zn-65 103.0 £ 1.1 102.0 £ 10.2 844 -1200 1.01
STW-1007 02/17/04 Gr. Alpha 156 +1.2 166 £1.7 79-253 ’ 0.94
STW-1007 02/17/04 Gr. Beta 463144 415242 32.8-50.2 1.12
STW-1008 02/17/04 Ra-226 87102 9.3+0.0 68.9-11.7 - 0.93
STW-1008 02/17/04 Ra-228 16.6 : 0.4 182+1.8 10.3 - 26.1 0.91
STW-1008 02/17/04 Uranium 342+08 33.0+£33 27.8-38.2 1.04
STW-1015 05/18/04 Sr-89 - 39733 459 5.0 37.2-546 0.86
STW-1015 05/18/04 Sr-90 - 124 +09 116 £5.0 29-203 1.07
STW-1016 05/18/04 Ba-133 96.9+24 101.0 £ 10.1 83.5-118.0 0.96
STW-1016  05/18/04 Co-60 39.9+05 416 £5.0 32.9-503 0.96
STW-1016 05/18/04.- Cs-134 488 +0.8 50.5+5.0 . 418 -59.2 0.97
STW-1016  05/18/04 Cs-137 826123 82.5%+50 73.8-91.2 1.00
STW-1016 05/18/04 Zn-65 77515 75275 62.2 -88.2 1.03
STW-1017  05/18/04 Gr. Alpha 324 2.1 388 +9.7 22.0-55.6 0.84
STW-1017  05/18/04 Gr. Beta 63435 596 £10.0 423 -769 1.06
STW-1018 05/18/04 1-131 252+04 251 £3.0 19.9 -30.3 1.00
STW-1019  05/18/04 Ra-226 16.0 £ 1.1 173126 12.8-21.8 0.92
STW-1019  05/18/04 Ra-228 126109 10.3+26 5.8 -14.8 1.23
STW-1019  05/18/04 Uranium 13.0+0.0 127 £3.0 75-179 1.02
STW-1020 05/18/04 H-3 32043 £ 166 30900 £ 3090 25600 - 36200 1.04
STW-1028 08/17/04 Sr-89 16.1 £1.9 200+20 - 11.3-28.7 0.80
STW-1028 08/17/04 Sr-90 134101 136 +1.4 49-223 - 0.98
STW-1029 08/17/04 Ba-133 30.2+39 321132 23.4-408 0.94
STW-1029 08/17/04 Co-60 249+19 240124 16.3 -32.7 1.04
STW-1029 08/17/04 Cs-134 214134 21622 129-303 0.99
STW-1029 08/17/04 Cs-137 2056 +4.3 193.0 £ 19.3 176.0 - 210.0 1.07
STW-1029 08/17/04 Zn-65 1455+3.0 1430 £ 143 118.0 - 168.0 1.02
STW-1030 08/17/04 Gr. Alpha 47.7 £9.1 57057 32.3-81.7 0.84
STW-1030 08/17/04 Gr. Beta 28.1%25 20020 . 11.3-287 1.40
STW-1030 08/17/04 Gr. Beta 28.1+25 20020 11.3-28.7 1.40
STW-1031  08/17/04 Ra-228 6.9+0.5 6.3+0.6 46-79 1.10
STW-1031  08/17/04 Ra-228 13.1+14 147215 83-211 0.89
STW-1031 08/17/04 Uranium 6.0+0.1 6.2+0.6 10-114 0.97
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TABLE E-6 - o ERA STATISTICAL SUMMARY PROFICIENCY TESTING PROGRAM®
" ENVIRONMENTAL, INC.,2004 " "~

-1
L T N
Cyer P

BT ~ I .. - -

-* Results obtained by Envnronmental Inc.; Midwest Laboratory asa pamcpant in the crosscheck program for proﬁclency

testing in drinking water conducted by Environmental Resources Associates (ERA). -

® Unless otherwise indicated, the laboratory result is given as the mean # standard deviation for three determinations.

° Results are presented as the known values, expected laboratory precision (1 sigma, 1 determination) and control limits
as provided by ERA.

¢ Ratio of Environmental, Inc. to ERA resuits.

(Page20f2) -
- Concentratlon (pCl/L)
" LabCode Date - Analysis . . Laboratory =~ - ERA - Control _-Ratio*
' ' ~ Resutt® -  Result®’ " Limits Env/ERA
STW-1037 - 11/15/04 Sr-89 . 422435, . 45750 - 37.0-515 -0.92
© STW-1037 -: 11/15/04 Sr-80 373213 . - 366150, " - 27.9-453 - -1.02
STW-1038 " 11/15/04 Ba-133 ’ 755+08 . .- 784178 . 64.8 - 92.0 .0.96
STW-1038 . 11/15/04 Co-60 ot 122070 117250 7 - 3.0-204 "1.04
STW-1038  11/15/04 Cs-134 : 4361205 - 42950 © - 342-516 - 1.02
STwW-1038 11/15/04. Cs-137 T 69529 -1 60.1£50.7 - 514 -68.8 0.99
STW-1038 . 11/15/04  Zn-65 C.0- B0Tx232 0 . 509+51. 42,1 -59.7 : 1.00
STW-1039 .11/15/04 Gr. Alpha tr 239122 3171279 . 18.0-454 - :0.75
STW-1039 . 11/15/04 Gr. Beta B 358113 . 363150 27.6 -45.0 0.99
STW-1040 ° 11/15/04 - 1131 2241x19. . 220+50 . : 16.9-273 ~.1.02
STW-1041  11/15/04 Ra-226 T 98+04: ¢ 92+14 ) 6.8-11.6 107
STW-1041  11/15/04 Ra-228 ' 86+03 71118 7.0-10.2 1.22
STW-1041 - 11/15/04 Uranium 11.1£03 . 114+30. - 6.2-16.6 -0.97
STW-1042  11/15/04 H-3 212180+ 285 0 20700.0 £ 2070.0 17100.0 - 24300. 0 1.03
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TABLE E-7 DOE's MIXED ANALYTE PERFORMANCE EVALUATION PROGRAM (MAPEP)'
ENVIRONMENTAL, INC., 2004
(Page 10f2) .
Concentration®
. . Known Control Ratio"
Lab Code Type Date Analysis Laboratory result Activity Limits® EnviIMAPEP
STS0-1022 soil 05/01/04 Am-241 65.90 £4.50 66.97 £6.70 46.88 - 87.06 0.98
STS0-1022 soil 05/01/04 ° Co-57 388.90 +4.00 399.60 + 40.00 279.72 -519.48 0.97
STSO-1022 soil 05/01/04 .- Co-60 524.80 £7.10 518.00 £51.80 362.60 - 673.40 1.01
STSO-1022 soil 05/01/04 Cs-134 403.40 £ 4.60 414,40 £ 41.40 290.08 -538.72 0.97
- 8TSO-1022 soil 05/01/04 Cs-137 829.10 +7.60 836.20 +83.62 585.34-1088.00 ©  0.99
STSO-1022 soil 05/01/04 K40 620.60 +£29.50 604.00 £ 60.40 422.80 -785.20 1.03
STSO-1022 soil 05/01/04 Ni-63 254.80 £8.40 357.05 £ 35.70 249.94 - 464.17 0.71
STSO-1022%*  soil 05/01/04 Tc-99. 59.00 £6.00 117.66 £11.78 82.36 - 152.96 0.50
STS0-1022%"  soil 05/01/04 U-233/4 24.70 £3.60 37.00 £3.70 25.90 - 48.40 067
STSO-1022%'  soi 05/01/04 U-238 2420 £3.50 38.85 +£3.90 27.20 - 50.51 0.62
STS0-1022 soil 05/01/04 Zn-65 743.00 £ 13.10 699.30 £69.90 489.51 - 909.09 1.06
STAP-1023 AirFiter 05/01/04 Gr. Alpha 0.06 £0.02 . 0.40 £0.04 0.00 -0.80 0.18
STAP-1023 Air Filter 05/01/04 Gr. Beta 1.37 £0.08 1.20£0.12 0.60 - 1.80 1.14
STAP-1024 Air Filter 05/01/04 Am-241 0.08 £0.03 0.10 £0.01 0.07 -0.13 0.80
STAP-1024 Air Filter  05/01/04 Co-57 2.07 £0.06 240 £0.24 1.68-3.12 0.86
STAP-1024 Alr Filter 05/01/04 Co-60 2.11 £0.08 2.30 £0.23 1.61-299 0.92
STAP-1024°%  AirFilter 05/01/04 Cs-134 1.78 £ 0.08 2.90 £0.29 2.03-3.77 0.61
STAP-1024 AirFilter 05/01/04 Cs-137 1.76 £0.08 2.00+£020 1.40 -2.60 0.88
STAP-1024 AirFilter 05/01/04 Mn-54 2.84 £0.11 3.00 £0.30 2.10-3.90 0.95
STAP-1024 Air Filter 05/01/04 Pu-238 0.12 £ 0.01 0.13 £0.01 0.09 -0.17 0.92
STAP-1024 Air Filter 05/01/04 Pu-239/40 0.08 +0.01 0.09 £0.01 0.06 -0.12 0.92
STAP-1024 AirFilter 05/01/04 Sr-90 0.66 +0.19 0.80 £0.08 0.56 - 1.04 0.83
STAP-1024 AirFilter 05/01/04 U-233/4 0.23 £0.03 0.21 £0.02 0.15-0.27 1.10
STAP-1024 AirFilter 05/01/04 U-238 0.23 +£0.03 0.22 £0.02 0.15-0.29 1.05
STAP-1024 AirFilter 05/01/04 Zn-65 3.90£0.22 4.00 £0.40 2.80-5.20 0.98
STW-1026 water 05/01/04 Am-241 0.56 £0.07 0.60 £0.06 042-0.78 0.93
STW-1026 water 05/01/04 Co-57 184.10 £ 13.50 185.00 £ 18.50 - 129.50 - 240.50 1.00
STW-1026 water 05/01/04 Co-60 164.40 £ 11.70 163.00 £ 16.30 114,10 -211.90 1.01
STW-1026 water 05/01/04 Cs-134 201.10 £ 14.00 208.00 £ 20.80 145.60 - 270.40 0.97
STW-1026 water 05/01/04 Cs-137 245.50 £ 15.80 250.00 £ 25.00 175.00 - 325.00 0.98
STW-1026 water 05/01/04 Fe-55 37.60 £25.30 33.00 £3.30 23.10-4290 1.14
STW-1026 water 05/01/04 H-3 76.50 £5.40 83.00 £8.30 58.10 - 107.90 0.92
STW-1026 water  05/01/04 Mn-54 272.10 £17.50 267.00 £26.70 186.90 - 347.10 1.02
STW-1026 water 05/01/04 Ni-63 94.40 £ 3.20 100.00 £ 10.00 70.00 - 130.00 0.94
_STW-1026 water 05/01/04 Pu-238 1.11 £0.09 1.20+0.12 0.84-1.56 0.93
STW-1026 water 05/01/04 Sr-90 6.20 £1.10 7.00 £0.70 4.90-9.10 0.89
STW-1026 water 05/01/04 © Tc-99 10.70 £1.00 10.00 £ 1.00 7.00 - 13.00 1.07



TABLE E-7 DOE's MIXED ANALYTE PERFORMANCE EVALUATION PROGRAM (MAPEP)'
ENVIRONMENTAL, INC., 2004

(Page 20f2)
Concentration®
Known Control Ratio”
Lab Code ~ Type Date Analysis Laboratory result Activity Limits® Env/IMAPEP
STW-1026 water 05/01/04 U-233/4 0.14 £ 0.02 0.12 £ 0.01 0.08 -0.16 1.17
STW-1026 water 05/01/04 U-238 0.94 1 0.05 0.90 £ 0.09 063 -1.17 1.04
STW-1026 water 05/01/04 Zn-65 219.60+£27.90  208.00 +20.80 145.60 - 270.40 1.06
STW-1027 water 05/01/04  Gr. Alpha 1.20 £ 0.10 1.20 £0.12 0.00 -2.40 1.00
STW-1027 water 05/01/04  Gr. Beta 4.3010.10 4.10 £ 0.41 2.05-6.15 1.05

* Results obtained by Environmental, inc. ,Midwest Laboratory as a participant in the Department of Energy’s
Mixed Analyte Performance Evaluation Program, Idaho Operations office, Idaho Falls, Idaho

® Al results are in Bq/kg or Bo/L as requested by the Department of Energy.

® MAPEP results are presented as the known values and expected laboratory precision (1 sigma, 1 determination)
and control limits as defined by the MAPEP.

9 The cause of the deviation seems to be incomplete dissolution of the sample.

* A spiked soil sample was prepared. Known activity; 32.98 pCig; laboratory result 33.47 pCilg.

! The sample was reanalyzed with the same results. Investigation Is in progress.

? Based on the results of gamma emitting isotopes (Cs-137 and 6060), the filter geometry appears to be biased
by -10%. Addition of the summation peak at 1400 KeV results in a recalculation of 2.12 £ 0.15 Bg/sample.

" Ratio of Environmental, Inc. to MAPEP resuits.

E-11
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PAGE: 1
NUCLEAR DEPARTMENT 04/29/05
DOCUMENT CONTROL GROUP 08:18:42
REPRODUCTION REQUEST # 38011 REQUEST TO REPLACE TORN DWGS

PLEASE PROVIDE DUPLICATES OF THE BELOW LISTED DOCUMENTS IN

HALFSIZE ROLLED FORMAT IN THE QUANTITIES INDICATED:
FAC TYPE SUB DOCUMENT ID | SHEET REV IDCN STATUS QTY
LG DWG  BDWG  E-0496 0001 0024 ACTIVE 001
LG DWG  BDWG  E-0496 0002 0010 ACTIVE 001
LG DWG  BDWG  E-0496 | 0003 0014 . ACTIVE 001
LG DWG  BDWG  E-0496 0004 0004 ACTIVE 001
LG DWG  BDWG  E-0498 » 0001 0009 ACTIVE 001

LG DWG BDWG E-0499 - 0001 0006 ACTIVE 001




04/29/05 DOCUMENT DISTRIBUTION NOTICE PAGE 1 OF 1
TRANSMITTAL: LG 0627638

TO: MAIN CONTROL ROOM LIBRARY | *LG 0627638*

~ " TECH SPEC SET IS LOCATED IN COPYHOLDER: MCRLIB

ACRS OFFICE. TECH SPEC # 13 " DESCRIPTION: REQUEST TO REPLACE TORN DWGS
**CONTROLLED CRITICAL SET** Al
**NO ATTACHMENTS**

' PLEASE INSERT THE FOLLOWING DOCUMENTS INTO YOUR CONTROLLED FILE/MANUAL.
SUPERCEDED DOCUMENTS MUST BE SO MARKED AND PHYSICALLY REMOVED OR DESTROYED.

SUB IDCN/ DIST FD
FAC TYPE TYPE DOCUMENT ID SHEET REV STATUS REV STAT FORMAT QTY
LG DWG BDWG E-0496 0001 0024 ACTIVE 0024 HR 001
LG 'DWG BDWG E-0496 ' 0002 * 0010 ACTIVE 0010 HR 001
LG ~ DWG BDWG E-0496 0003 0014 ACTIVE 0014 HR 001
LG DWG BDWG E-0496 0004 0004 ACTIVE 0004 . HR 001
LG DWG BDWG E-0498 0001 0009 ACTIVE - 0009 HR 001
LG DWG BDWG E-0499 0001 0006 ACTIVE 0006 HR 001

PLEASE SIGN AND DATE THIS NOTICE TO ACKNOWLEDGE RECEIPT

AND RETURN WITHIN 5 WORKING DAYS TO:
LGS RM SBB 4-4, POTTSTOWN,PA 19464,
COPYHOLDER SIGNATURE: A DATE:

DOCUMENT CONTROL USE ONLY - DATA ENTRY COMPLETED:




