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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
2003 through 31 December 2003. During that time period, 1,160 analyses were
performed on 892 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. In addition, positive I-131 activity was found in sediment
samples at two downstream indicator locations and was the result of medical
treatments. The dose to a teenager’s skin through the sedlment pathway was
calculated as 1.29 E~3 mrem.

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 I-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 1-131 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
(2551) 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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In. 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 approximately 50 feet MSL to the western
srte boundary

A Raduologlcal Envrronmental Monltonng 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 dunng the perlod 1 January 2003 through 31 December 2003

On 6 July 1996 a 1OCFR20 2002 perm|t was lssued to erenck for storage of
slightly contaminated soils, sediments and sludges obtained from the holding
' po'nd ‘cooling tower and spray pond systems. These materials will decay to
- background while in storage Fmal drsposmon wrll be determrned at Station
v decommrssnonlng e P T

' A.IA..’

Objectlve of the REMp S

The objectlves of the REMP are t0' TR

‘. T z,

' 1. o Provrde data on measurable levels of radlatlon and radioactive

T matenals in the S|te envnrons P e
2. Evaluate the relatlonshlp between quantltles of radloactrve material
released from the plant and resultant radiation doses to mdnvrduals

from pnncrpal pathways of exposure

Tl

=Implementat|on of the Objectlves ER

5The rmplementatron of the objectrves is accomplrshed by

..... N

1. Identrfynng srgmf‘ cant exposure pathways

2. Establishing baseline radiological data of media within those

3.



pathways.

. .3." . Continuously monitoring those media before and during Station

'operatlon to assess Statlon radlologlcal effects (if any) on man and
the envnronment

. Program Descnptlon

A.

Sample Collectlon

Samples for the LGS REMP were collected for Exelon Nuclear byj
Normandeau Associates, RMC Environmental Services Division (RMC).

~ - This section descnbes the general collectlon methods used by RMC to
. obtain environmental samples for the LGS REMP in 2003. Sample

locations and descnptlons can be found in Tables B—1 and B-2, and
Figures B-1 through B--3, Appendlx B. The collectlon procedures used by
RMC are llsted in Table B— S ) - ,

o I :. R

C. - ) E L. !
. . ‘-. e - M ¢ 5 T ..

T

| The aquatic environment was evaluated by pe:i:fc'fmlng rédicloglcal
~- 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 (13B1and 24S1) and four

dnnklng water locations (15F4 15F7, 16C2; and 28F3) One additional
surface water location (10F2) was sampled only dunng 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).

I EI i‘. . E . 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, 1451, and 22G1). The control location was
22G1. Airborne iodine and particulate samples were obtained at each
location, using a vacuum pump with charcoal and glass fiber filters
attached. The pumps were run continuously and sampled air at the rate of

-4-



approximately one cubic foot per minute. The fi lters were replaced weekly
and sent to the laboratory for analysis. *

- "Milk samples were collected brweekly at five locatrons (961 10F4 18C1,

) ' *19B1; and 21B1) from Apnl through November, and monthly from

' iDecember through March. Four addmonal locations (36E1, 22C1, 23F1
and 25C1) 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 with sodium bisulfite,

and shipped promptly to the laboratory. .

: sulfate (CaSO4) thermolumlnescent dosrmeters (TLD) The TLD locations
. were placed on and around the LGS site as follows 3

Xl

R site't "*‘%'la"‘m‘ [mg consrstmg of16|ocat|0ns (3682 331 531 751,

+"- 1083, 1151, 1352, 1451, 18S2, 2152, 2352, 2552, 2653, 2951, 3151

and 34S2) near and within the site perimeter representing fenice post
doses (i.e., at locations where the doses will'be potentrally greater than

o maxrmum annual off-snte doses) from LGS release.

" 7E1, 10E1 "10F3; 13E1 16F1 19D1 ‘20F1, 24D1 25D1, 28D2 29E1
31 DZ and 34E1) extendlng to approxmately 5 mlles from the site

n
,,,,,,

The balance of elght locatlons (5H1 601 901 13C1 15D1 17B1, 20D1
and 31D1) representmg control and specral mterests areas such as
population centers, schools etc. T

The specific TLD locations weré detéﬁrﬁinéd'bil the following criteria:
U ey DU T PR R ST LI s Ot U 4' =
1. ~ The presence of relatively dense population; ™ -
2. Site meteorological data taking into accolint distance and elevation
for each of the sixteen-22 1/2 degree sectors around the site,

where estlmated annual dose from LGS If any, would be most
srgmf cant ,

3 On hllls free from local obstructrons and wrthm srght of the vents
(where practrcal) o

4. And near the.closest dwelling t.o..th:e' vents in the prevailing

- 5_-4". .



downtrvind direction

. .Two TLDs -each comprised of three CaSO4 thermolumrnescent

o phosphors enclosed in plastic-'were placed at each Iocatron inaPVC
-conduit located approxrmately three feet above ground level. The TLDs
. were exchanged quarterly and sent to ICN for analysrs

: ]QCEBZQ ZQQZ Eermrt Storage erea

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

.o PRV P

sampleAnaysis LTI

This sectron descnbes the gene ral analytrca! methodologres used by TBE
and Midwest Labs to analyze the environmental samples for radioactivity

- for the LGS, REMP in 2002. -The analytrcal ororedures used by the
: Iaboratorres are Irsted in.Table B-3. Gt

ln order to achreve the stated objectrves the current program includes the
following analyses: S o

1. Concentratrons of beta emrtters in drrnkmg water and air
. ‘partrculates R
2."" Concentrations of gamma emitters in surface and drinking water,

air particulates, milk, fish, and sediment.

3. Concentrations of tritium in surface and d'rink‘ing water.
4.  Concentrations of I-131 in air and mik.

5. Ambient gamma radiation levels at various site environs.
Data Interpretation

The radrologrcal and direct radratron 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:

1 Lowsr Limit of Detectios and Minimum Defectable Activit
-6-
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- R
AR P I 4'!1

- == Netactivity for'a sample was calculated by subtractrng background

-~ PR Y
Lo <

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% ptobability. of falsely concluding that-ablank observation
" représents a "real" signal.  The'LLD wastintended as a before the

fact estimate of a system (mcludrng instrumentation, procedure and

" sample type) arid:not ‘as an after the fact criteria for.the presence of
“-activity. All analyses were designed to achieve the required LGS
- detection: capabrlrtres for~envrronmental sample analysrs

DY IR i T 5<$;:-.;\{
The minimum detectable: actrvrty (MDA) is def‘ ned above with the .
exception that the measurement is an after the fact estrmate of the
presence of actrvrty ' : S ,

P pp

IR pg‘-s".‘ I ,' ,

activity from the sample actrvrty “Since the'REMP measures
extremely small changes in radioactivity in the environment,
background vdriatiofs may fesult in-sample activity being lower
than the background activity effecting-a negative number. An MDA

was reported in aIl cases where posrtrve actlvrty was not detected.

BT AN Vol ;'_K(;i.*;

Gamma spectroscopy results for each type of sample were

grouped as follows:

SIEREQB N DT Y g st FEEL I

LRVt <

For surfice-and’ dnnklng water 11 nuclrdes Mn-54, Co-58,
'Fe-59, Co-60, Zn-65, Zr-95, Nb—95 Cs—134 Cs-137, Ba-140,

N -'-'-and La-140 were reported

4 ‘l‘l\

T LForfi sh elght nuclldes K—40 Mn-54 Co—58 Fe-59, Co-60,
'Zn-65 Cs—134 and Cs—137 were reported '

For sedrment six nuclrdes K-40,"Mn=54; Co-58, Co-60, Cs~-134,
. and Cs—1 37 were reported

.For air partrculate six: nuclldes Be—7 Mn—o4 Co—58 Co-60,

- Cs- 134 and Cs—137 were reported

For mllk fve nuclrdes K-40 Cs 134 Cs—137 Ba—140 and
La 140 were reported

Means and standard devratlons of the results were calculated The
- standard deviations represent the variability.of measured results for

17



drfferent samples rather than single. analysrs uncertainty.
) ‘ N .
Program Exceptlons
l
For 2003 the LGS REMP had a sample recovery rate in excess of 99%.
: Exceptlons are, listed below e s
1. Surface water composrte sampler at locatlon 13B1 (Vincent Dam)
- was out of service during the following periods:
01/02/2003 — 01/06/2003 Flooding
01/13/2003 - 02/03/2003 Line frozen -
. 02/10/2003 — 02/18/2003 Line frozen
. :-02/21/2003 - 02/25/2003 Floodingz R
03/19/2003 - 03/25/2003 Flooding: .- - i
. 04/11/2003 - 04/14/2003 Flooding .. - -
*: :056/27/12003 - 05/28/2C03 Electrical problem\
‘ 05/28/2003 — 06/23/2003 Flooding . L
*. 06/23/2003 — 07/08/2003 Electrical problem
.- 07/22/2003 -- 07/28/2003 Fleoding 11 ..
-+ .08/05/2003 — 08/27/2003 Flooding = -, : -
08/20/2003 — 08/27/2003 Electrical problem
.+ 10/20/2003 —11/30/2003 Electrical problem
- . 09/02/2003 — 09/05/2003 Flooding._ ..z = -+« « .
09/15/2003 — 09/29/2003 Floeding. - - - -
12/13/2003 - 12/30/2003 Flooding -

Crab samples were taken for the composrte.

2.. Surface water composrte sampler at locatron 10F2 (Perkiomen)
was out of service during the following periods:
09/22/2003 — 10/08/2003 Pump malfunction
January — April 2003 Source water not pumped to Limerick
November — December 2003 Source water not pumped to Limerick

Grab samples were taken for the composite.
3. Surface water composite sam’.plerﬂ at location 2451 (Limerick) was
~out of service during the following periods: -
01/13/2003 — 02/03/2003 Line frozen
02/24/2003 — 03/03/2003 Line frozen .
. 12/09/2003 — 12/23/2003 Pump Malfunction
rab samples were taken for the composite.
4, - Drin'king water composite sampler at location 28F3 (Pottstown) was

-8-



. out of sefvice during the following periods:

11/17/2003 — 12/02/2003 Pump malfunction

"Grab samples were taken for the composne

A ~The QC Laboratory drlnkmg water sample at locatlon 16C2 was out

of servrce durmg the followrng penods

3

01/13/2003 01/22/2003 Llne frozen

‘.\-» .1 i

e Grab samples were taken for the composnte

Air partlculate and air rodme samples were not available for the
following pen_ods a.ndloc_atlons ‘due to electncal problems:
03/31/2003 :04/07/2003 (week 14), Location 10S3

. +.64/07/2003 04/14/2003 (week 15), Location 10S3
i 06/02/2003 06109/,2003 {(Wweek. 23) Locatlon 10S3

SRIELE

7.

WONE P e o L u' UV
TLD sample at. locatron 36D1 was vandauzed in the second quarter

2003 . u-lv’}‘.'ii"‘l‘ Wl T s
‘.‘1,,‘-‘ ‘__.',-

3 B .- .
-~ - 383 PRI
~ TRt ‘e :‘.3 Lo PO P

Each program exceptlon was rewewed to understand the causes of the
'~ ° : program exception.: Samplmg and maintenance errors were reviewed with

- :the personnel involvéd fo preVent redurrence:- Occasional equipment

I -:breakdowns and poWer outage., were unavordable

V. Results and Discussion

A

1

Y .

The overall sample recovery rate mdlcates that the appropriate

- procedures and equnpment are in place to assure relrable program

|mplementatron

Program Changes

Aquatlc Envrronment

effluent releases. “The following analyses were performed.

. _ICN Pharma_ceutioal Was renamed to Global Dosimetry in 2003.

Lol . c oy
IRTIEE

e N S
vt -

g -olsurface Water A T

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

-72'g -



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 <200 pCi/l.

: Sampleé frdﬁl éll lbé:at:on;'ilkefe a'nélyz’e'd for gamma emitting
“" " nuclides (T able C—l 2, Append:x C) All nucl des were less than the

' -’MDA

: DnnklngWater ) [ 6 ¥ A

o Monthly samples were coll°cted from contmuous water samplers at

i four locations (15F4; 15F7;'16C2, and 28F3). Three locations

(15F4, 15F7, arid 16CZ} cculd be affécted by Limerick’s effluent
releases.  Thé follcwing analyses were performed:

. s L AT A .
e brn e R A
R y . ' . .

- Samples from all locationis were analyzed for concentrations of

" gross beta in th& inscluble and solubie fractions (Tables C-Il.1 and
C-11.2, Appendix C). The values ranged from'<1.3 to <1.8 pCi/l for
the insoluble fraction and from 1.6 to6 9.0 pCi/l for the soluble
fraction. Concentrations detected.in both fractions were consistent

- with'those detected in prevnous years (thures C—-1 and C-2,

Appendix C)

. Monthly samples from all locations were composited quarterly and
analyzed for tritium activity (Table C-I1.3, Appendix C). No tritium
activity was detected. The highest MDA calculated was <195 pCill.

Gamma Spectrometry

Samples from all locations were analyzed for gamma emitﬁng
nuclides (Table C-1l.4, Appendix C). All nuclides were less than
the MDA.

Fish

Fisﬁ safnpies comprised of catﬁsh/bullhead (bottom feeder) and

-10 -



B.

sunfish (predator) were collected at two locations (16C5 and 29C1)

" semiannually.: Location 16C5 could be affected by Limerick’s
‘ efﬂuent releases The foIlowmg anaIyS|s was performed:

N

. . ‘_(_,‘. .‘,.., P ‘,: Lo I
el T . L
- ST L
e + -
. . - B . .

v T _ [
.. ,.~ R .
o ‘,.

The edible porllon ‘of fi sh samples from both locations was
" . analyzed for gamma emitting nuclides (Table C-lIl.1, Appendix C).

Naturally occurring K-40 was found at all stations and ranged from

- 2;800 to:3,650 pCi/kg wet and was consistent with levels detected
- . in previous years.. No fission or actlvatlon products were found.
Hlstoncal Ievels of Cs-—137 are shown in thure C-3, Appendix C.

RN Sedlment . -\ . ‘\ ', ) ,_-':._...V';’f, e N

.l Aquatic sediment samples were collected at three locations (1682,

“:3+ - -16C4 and-33A2) semiannually. ' Of these locations two 16B2 and

- - 16C4.lacated downstream; could be affected by Limerick's effluent
SN '-release,s:ﬂ,i,:l' he following analysis was performed:

.

g f»},Sedlment samples from all three locatlons were analyzed for
-+ ... gamma-emitting nuclides (Table C-IV.1; Appendix C). Nuclides
-+ detected were naturally occumng Be-7, K—40 and the fission
;- products Os~1 37 and |—131 '

N 4-}..,0 '-. t ..

Berylhum-? and K—40 were found at aII statlons and ranged from
. 948 to 5,280 and12,600 to 18 900 pCi/kg dry, respectively.

Concentrations of the fission product Cs-=137 were found in
sediment samples in all samples. Location,16C4 had the highest
average concentration of 180 pCi/kg dry. The activity detected was
consistent with those detected in the pre—operational years (Figure

. ¥ C<4,'Appendix C).- lodine-131 at concentrations of 256 and 443
" . pCi/kg dry was found'at the downstream indicator stations 1682
"+ and 16C4, respectively, and was the result of medical treatments.
- The dose to a teenager’s skin through the sediment pathway was

- calculated as 1.29 E-03 mrem. No other Limerick fission or

Atmosphenc Enwronment A

'1.'

activation products were found.

Alrborne - ', e A0
a. Arr Particulates **.

117 -



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 (1053, 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

: followmg analyses were performed:

[ SR o . . T b §

' Weekly samples were analyied Vfdr‘éoncen’trations of beta

. ermtters (T able C-V.1 and C—-V 2 Appendlx C).

: Detectable gro s reta actwrty was observed at all locations.
.Comparison of results among the three groups aid in

determining the effaects; if any, resulting from the operation of
LGS. The results from the On-Slte locations (Group 1)

o ranged from.<6 to 38-E~3 pCi/m° with a mean of 16 E-3

nCi/m®. -The results from the Intermediate Drstance location
(Group 1) ranged from <5 to 35 E-3 pC|/m with a mean of
- 15 E=3 pCi/m". ‘The results from the Drstant locations
(Group I11) ranged from <5 to 38 E~3 pCi/m> with a mean of
- 16 E-3 pCl/m . Comparison- of the 2003 air particulate data
with previous years data indicate no effects from the
operatlon of LGS (Figure C--5, Appendix C). !n addition a
- comparison of the weekly mean values for 2003 indicate no
notable differences among the three groups (Figure C-6,
Appendlx C). S

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 36 to 68
‘E-3 pCr/m -All other nuclides were less than the MDA.

- Airborne Iodine :

Continuous air samples were collected from five (10S3,
1181, 1481, 13C1, and 22G1) locations and analyzed
weekly for I-131 (Table C-VI.1, Appendlx C). All results
were less than the MDA.

-12-



2. ---"Terrestnal L

Coerant o Mllk RIS LI
,_‘,'_J\A ‘_._\, is;l/'ff:". . - C e e
Samples were collected from t' ve locatlons (9G1 10F4,
-18C1,'19B1:and 21B1) biweekly.April through November
and monthly December through March. Samples from four
additional:locations (22C1, 23F1;25C1:and 36E1) were
taken quarterly. The following analyses were performed:

[ VAU e . g
¢ . . LR g " N S

73 T :".»f="':2-~:'--.-l_},;s_. l-“ LT '.g Ve PR B -
i e Milk samples from all locatlons were analyzed for
- concentrations of 1-131 (Table C-VIl. 1 Appendlx C). All

Loath 2 results were lesS'than the MDA
IR I ,.'.) ..;:'-‘lﬂt o ;..u WaR Rt o Piooed e
SRS f»;gam- "ma‘Spé ctrometry 3. - -
BEIESIP RS I VRPN, T3 TEE TR SR TETR b oLy AL S PURRAE S IR «
TR R Each mllk sample was: analyzed for concentratlons of

’: _--r gamma emlttlng nuchdes (T able C—Vll 2, Appendix C).

> 1e

s o Naturally occurnng K—40 actnvnty was found in all samples
' = and tanged from 1,130'to 2, 030 pC|/l All other nuclides
‘l lwere less,than the MDA ‘
Amblent Gamma Radlatlon L
Amblent gamma radlatlon Ievels were" measured utuhzung Panasonic 814
(CaS0s) thermoluminescent dosimeters.  Forty TLD locations were
established around the site. Results of TLD measurements are listed in

Tables C-Viil.1 to C-VIil.3, Appendlx C.

- Most TLD measurements were’ below 10 msttandard month, with a
‘range of 4.7 10 11.4- mR/standard month A comparison of the Site
Boundary and Intermediate Dlstance data to the Control Location data,
“indicate that the ‘ambient gamima radiation levels from the Control Location

. 5H1 were conSIstently higher. The historical amblent gamma radiation

data from Location 5H1 were plotted along with snmllar data from the Site,
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.
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N ".'-.Land Use Survey |

10 CFR 20.2002 Permit Storage Area.

The results of the surface water aquatic monltonng program from Location
" 2551 were used to determine if ‘radioactivity from the permit storage area
-had made it to the Schuylkill River. The data obtained from the gamma
.- "analysis program did not detect any mrgratlon of radioactivity from the

‘ permlt storage area. " - SN & :

. Yo
S A

A Land Use Survey conducted dunng the May to September 2003 growing
season around the Limerick Generating Station’ (LGS) was performed by
Normandeau Associates, RMC Environmental Services Division for
" Exelon Nuclear to comply with Sections 2.15 and 3.4.2 of the Plant'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 ¥ 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 Buildings

Sector. - Residence - - Garden Milk Farm
Miles - Miles Miles
1N 0.6 1.8 4.7
2 NNE 0.5 0.5 -
3NE 0.7 1.6 -
4ENE - 0.4 0.7 -

" 5E - 0.5 0.7 -

" 6 ESE 0.7 1.5 -
7 SE 1.0 14 -
8 SSE 1.0 1.1 -

98 0.8 1.2 2.3
10 SSW 1.0 1.0 1.8
11 SW 0.6 0.8 2.9
12 WSW 0.7 0.7 2.7
13W ‘ 0.7 2.1 2.8
14 WNW 0.7 0.7 -
15NW - 0.7 1.6 -
16 NNW 1.0 16 -

-14 -
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APPENDIX A

RADIOLOGICAL ENVIRONMENTAL MONITORING
REPORT SUMMARY



TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2003

Name of Facility: ~ LIMERICK GENERATING STATION © . . DOCKETNUMBER: ‘' -  50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2003 o
: INDICATOR CONTROL ~ LOCATION WITIi 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 OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) MEASUREMENTS
SURFACE WATER TRITIUM 10 2000 184 184 187 10F2  CONTROL 0
(PCULITER) /%) ©/6) o) PERKIOMEN PUMPING STATION
(<161/<199)  (<172/<200)  (<I74/<200) 725 MILES EOF SITE
GAMMA 30 '
MN-54 15 4 ‘ 3 . 4 10F2 . CONTROL 0
. (on2y o) o8 PERKIOMEN PUMPING STATION
(<2/<9) (<2/<7) (<3<7) 7.25 MILES E OF SITE
CO-58 15 4 3 4 10F2  CONTROL 0
{0n?2) (018) (0/6) PERKIOMEN PUMPING STATION
(<2/<9) (<2<7) (<3/<7) 7.25 MILES E OF SITE
C0-60 15 4 4 5 10F2 CONTROL 0
: (012) * (0/18) (0/6) PERKIOMEN PUMPING STATION
f (<2/<9) (<2<9) (<3/<9) 7.25 MILES E OF SITE
FE-59 30 9 7 9 1381 INDICATOR 0
el e ... ONY) ... ...@©N8) . .. .(012) - . -VINCENTDAM- -~ o
(<4/<19) (<4/<13) (<4/<19) 1.7 MILES SE OF SITE
f-. tye
ZN-65 ' 9 7 9 10F2 ~ CONTROL 0
: ‘ T (0/12) (0/18) (0/6) PERKIOMEN PUMPING STATION
(<41<20) (<41<16)  (<T<16) 7.25 MILES E OF SITE
ZR95 30 70 -7 6 . g I10F2 ' CONTROL 0
. C (012) onsgy .l (o) - PERKIOMEN PUMPING STATION
(<3/<15) (<4<13) . (<51<13) 7.25 MILES EOF SITE _
NB-95 s Y N RETR I B 10F2  CONTROL 0
' ooy g L (o) ... PERKIOMEN PUMPING STATION
(<2/<8) (<2<7) (<3<T) "725MILESEOFSITE

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




TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2003

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353.
Location of Facility: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2003
INDICATOR CONTROL  LOCATION WITH IIGHEST ANNUAL MEAN
LOCATIONS LOCATION ‘ . )
MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN MEAN MEAN STATION# NUMBER OF
PATIIWAY SAMPLED ANALYSES ANALYSES LOWERLIMIT  (F) 15} F NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) S MEASUREMENTS
CS-134 1 4 3 4 10F2  CONTROL 0
(0/12) (0/18) (0/6) PERKIOMEN PUMPING STATION
(QI<1) (<2U<8) (<3/<8) 7.25 MILES E OF SITE
CS-137 18 4 4 4 10F2  CONTROL 0
(0112) (0118) (0/6) PERKIOMEN PUMPING STATION
(<2/<9) (<2/<9) (<3/<9) 725 MILESEOFSITE
BA-140 60 18 17 2 10F2  CONTROL 0
(0/12) (0/18) (0/6) PERKIOMEN PUMPING STATION
(<7<38) (<9/<32) (<12/<32) 7.25 MILES E OF SITE
LA-140 15 6 6 8 10F2  CONTROL 0
(0/12) (0/18) (0/6) PERKIOMEN PUMPING STATION
> (<2<1t) (<3/15) (<4l<15) 7.25 MILES E OF SITE
I\ .
DRINKING WATER GROSS BETA 48 4 33 29 35 I1SF4  INDICATOR 0
(PCI/LITER) SOLUBLE (28/36) (1012) (112) - PHILA. SUB. WATER CO.-
(<2.18.0) (1.6/4.2) (<2.3/5.7) 8.62 MILES SE OF SITE
GROSS BETA 48 4 15 15 15 15F7  'INDICATOR 0
INSOLUBLE (0/36) 0n2) 0n2) PHOENIXVILLE WATER WORKS
(<1.3<1.8) (<1.3/<1.8) (<1.3/<1.8) 6.33 MILES SSE OF SITE
TRITIUM 16 2000 180 158 188 28F3 ° CONTROL 0
(012) M) - (04) POTTSTOWN WATER AUTHORITY
(<146/<195)  (ITN<195)  (<177<195) 583 MILES WNW OF SITE
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2003 . S

Name of Facility:

LIMERICK GENERATING STATION
Location of Facility: MONTGOMERY COUNTY, PA

INDICATOR

DOCKET NUMBER: . 50-352 & 50-353
REPORTING PERIOD: 2003

CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION - R
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) . e o MEASUREMENTS
i % V?.
GAMMA 48 _ o '_- ‘
MN-54 15 4 4t 4+ 28F3 com‘aox. 0
R : (0136) (0112) (012) POTTSTOWN WATER AUTHORITY
(<2/<7) (<21<7) (<21<7) S84MILES WNW OF SITE
CO-58 15 4 g 47 162 _mDICATOR” © 0
- - (0736) (012) (©n2) CITIZENS HOME WATER CO.
(<2/<7) (<2/<7) (<<7) 2.66 MILES SSE OF SITE
€0-60 15 45 4" L 16C2™" TINDICATOR™ 0
(0136) ©n2) - (n2) CITiZENS HOME WATER CO.
¥ : (<2/<13) (<2/<11) (<2<1ty 2.66 MILES SSE OF SITE -
FE-59 30 9 - 9" 9 16C2 * INDICATOR _ 0
(0136) ©12) ©N2) CITIZENS HOME WATER CO.
(<4/<28) (<4/<24) (<5/<16) 2.66 MILES SSE OF SITE
ZN-65 % 9 9 . ... 9 .......28F3.. CONTROL.. . .-:.. 0 -
- T T (0/36) (©/12) ©n2) POTTSTOWN WATER AUTHORITY
(<A1<29) (<41<26) (<4/<26) 5.84 MILES WNW OF SITE _
ZR-95 P e T30 6 7" 7 28F3'  CONTROL 0
. g I (0/36) ©on2y (02 POTTSTOWN WATER AUTHORITY
(<BRIZ) "+ (<RI4) N (<BRIA) 5.84 MILES WNW OF SITE
LR L PR ARER Flhner o a e o T T
. NB-95. . . o 15 4 L O Y L 28F3  CONTROL 0
. (0736) ©N2)-- . (ON2) POTTSTOWN WATER AUTHORITY )
; R (<2/<7) © (<<8)TT T (<<8) T S84MILESWNWOFSITE

IR T

.. e

D T 4
." . Soe . . 1

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




TABLE A-1 RADlOLOGlCAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2003

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2003 S
INDICATOR CONTROL ~ LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION L
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) I MEASUREMENTS
1" -~
CS-134 15 3 4 4 28F3  CONTROL 0
(0/36) 0/12) (0/12) POTTSTOWN WATER AUTHORITY
(<2/<6) (<2<7) (<2<1) 5.84 MILES WNW OF SITE
CS-137 18 4 4 4 16C2 ' INDICATOR 0
(0/36) 012) (012) CITIZENS HOME WATER CO.
(<2<6) (<U<) (<2<6) 2.66 MILES SSE OF SITE
BA-140 60 17 19 19 28F3  CONTROL 0
(0/36) 0/12) (0/12) POTTSTOWN WATER AUTHORITY
(<8/<30) (<9/<33) (<9/<33) 5.84 MILES WNW OF SITE
LA-140 15 6 6 " 6 28F3° " 'CONTROL 0
3 (0/36) 0/12) (0/12) POTTSTOWN WATER AUTHORITY
& (<2K<12) (<3<12) (<3<12) 5.84 MILES WNW OF SITE
BOTTOM FEEDER (FISH) GAMMA 4 NA .. e et e - e e
(PCI/KG WET) K-40 3310 3195 3310 16CS  INDICATOR 0
@R @) @n) VINCENT POOL
(2970/3650) (2800/3590) (2970/3650) DOWNSTREAM OF DISCHARGE
MN-54 130 28 30 30 29C1  CONTROL 0
(02) ) ) POTTSTOWN VICINITY
(<14/<42) (<21/<40) - (<21/<40) ©  UPSTREAM OF INTAKE -
CO-58 130 3l 3. 31 29CI - CONTROL 0
. ) - oR) oR) POTTSTOWN VICINITY
(<14/<47)y . (<20/<42) (<20/<42) UPSTREAM OF INTAKE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICTED IN PARENTHESES (F}
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR

THE LIMERICK GENFRAT!NG STATION, 2003

Name of Facility:
Location of Facility: MONTGOMERY COUNTY, PA

LIMERICK GENERATING STATION

DOCKET NUMBER:

REPORTING PERIOD:
INDICATOR CONTROL
LOCATIONS LOCATION

MEDIUM OR TYPES OF NUMBER OF

50-352 & 50-353
2003

LOCATION WITH HIGHEST ANNUAL MEAN

STATION - -

REQUIRED MEAN MEAN MEAN 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) N : T MEASUREMENTS
CO-60 130 kI 3 '3 16CS mmcmon 0
©0R) (62) ©on) VINCENT POOL -- ;
(<28/<36) (<19/<43) (<28/<36) DOWNSTREAM OF DISCHARGE
FE-59 260 92 73] "9 16cs INDICATOR 0
o) ©on) ©2) VINCENT POOL . ,
. (<TU<114)  (<45/<99) (<71/<114)  DOWNSTREAM oF DISCHARGE
ZN-65 260 8l 6 8l 16cs . . INDICATOR 0
o2) ° oy (0r2) 'vmcsm‘ POOL - -
7 (<70/<92) ‘ (<441<88) (<70/<92) DOWNSTREAM oF DISCHARGE
CS-134 130 25 30 30 29C1 . CONTROL - 0
©on) - ©n) ©n) POTTSTOWN VICINITY
> (<13/<37) (<18/<42) (<I18/<42) UPSTREAM OF INTAKE
: _
o :
CS-137 150 28 3 3 29C1  CONTROL 0
. .. - S ©2) - OR) . . (OR) - POTTSTOWN VICINITY -
(<15/<42) (<19/<48) (<19/<48) UPSTREAM OF INTAKE
PREDATOR (FISH) GAMMA e o ' C " ‘
(PCUKGWET) "K-40 130 3470 35 3470 16C5 . INDICATOR -0
. : o7, ) BN ¢, RN ¢ VINCENT POOL
(3330/3510) (0003430) *  (33303610)  DOWNSTREAM OF DISCHARGE
S UMNASE 130 23 28 LT Mgt 29C1  CONTROL 0
Ce ‘ ; ©or) ©2)* .- Ry _ . TOTISTOWNVICINITY .
- ' " (<19/<36) UPSTREAM OF INTAKE

(2U2s) T

(<19/<36)




TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2003

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2003
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
€0-58 130 23 28 28 29C1  CONTROL - 0
on) o2 (7)) POTTSTOWN VICINITY
(<2<23) (<20/<37) (<20/<37) UPSTREAM OF INTAKE
CO-60 130 21 23 3 29C1  CONTROL 0
(0r2) o) on) POTTSTOWN VICINITY
(<20/<23) (<171<29) (<17/<29) UPSTREAM OF INTAKE
FE-59 260 50 61 61 29C1  CONTROL 0
o) or) o) POTTSTOWN VICINITY
(<48/<52) (<42/<80) (<42/<80) UPSTREAM OF INTAKE
ZN-65 260 52 58 8 29Cl . CONTROL 0
(02) [(177) B (7)) POTTSTOWN VICINITY
> (<47/<58) (<39/<76) (<39/<76) UPSTREAM OF INTAKE
o .
CS-134 130 22 25 25 29C1  CONTROL 0
wv2) . .- ... e (OR) -- POTTSTOWN VICINITY
(<21/<23) (<14/<35) (<14/<35) UPSTREAM OF INTAKE
Cs-137 150 27 26 27 16CS  INDICATOR 0
02) ©or) (0r2) VINCENT POOL
(<24/<30) (<19/<34) (<24/<30) DOWNSTREAM OF DISCHARGE
SEDIMENT GAMMA 6
(PCI/KG DRY) . o . R
BE-7 N/A 3663 1819 4450 16C4  INDICATOR 0
S ) N v17) B 22) VINCENT DAM
-+ (2800/5280) (948/2690) ' (3620/5280) ©  2.18 MILES SSE OF SITE

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIEN | NCATIONS IS INDIATEN IMDARBEMTUCOSOS o o L . o oo e




LV

TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2003

.- '

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA : REPORTING PERIOD: 2003
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN
LOCATIONS LOCATION = R .
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) . e : MEASUREMENTS
K-40 N/A 17400 13800 18600 16C4. mbiéA:lez‘ 0
(41dy e @) VINCENTDAM '
e - (15700/18900)  (12600/15000)  (18300/18900)  2.18 MILES SSE OF SITE
MN-54 N/A a8 48 49 1682 ‘”'n‘ﬁpfrc,_{ro;i 0
oy - ©or) or)- 'LINFIELD BRIDGE .
- o (<27/<71) (<37/<60) (2r<m) 135 MILES SSE OF SITE
CO-58 N/A 4 46 46 33A2 , CONTROL . 0
' (o) o) (0r2) UPSTREAM OF INTAKE .
(<29/<61) (<38)<54) (<38/<54) 0.84 MILES NNW OF SITE
CO-60 N/A 47 46 50 16B2  INDICATOR 0
(o) (o) - (o) - LINFIELD BRIDGE
(<30/<71) (<32/<60) (<30/<71) 1.35 MILES SSE OF SITE
131 ' N/A 218 138 258 16C4  INDICATOR 0
@ . o2 . .. (P . VINCENT DAM )
. - (<72/443) ((<85/<191) . (<72/443).. ... 2.]8 MILES SSEOF SITE - -
CS-134 - C1s0 4] 48 43 33A2 © CONTROL o
e R T oMy ©n) on) * UPSTREAM OF INTAKE
(<23/<60) (<32/<54) (<32/<54) 0.84 MILES NNW OF SITE
Cs-137 180 167: % 3 7 180: .+ttt S 16C4.  INDICATOR - 0
. , @y - @2y - (22) v+ - L VINCENTDAM ’
Cee (132/182) (19147)° "+ "(178/182) 2.18 MILES SSE OF SITE
AIR PARTICULATE -~ GROSS BETA pL- SR AU PO | BT '16”' “° 7 71083 TINDICATOR 0
(E-3 PC/CUMETER) e L L9207y | (S0i52) T (49182) KEENROAD
o ' R € <) IR €12 ) ©o(sB36)° " . 0.S0MILESEOF SITE ..

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




TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2003

Name of Facility:

Location of Facility: MONTGOMERY COUNTY, PA

LIMERICK GENERATING STATION

DOCKET NUMBER:
REPORTING PERIOD:

50-352 & 50-353
2003

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
GAMMA 20 : . : ’
BE-7 NA 50 47 53 13C1  INDICATOR 0
(16/16) (413) (4/4) KING ROAD _
(36/68) (37/55) (46/68) 2.84 MILES SE OF SITE
MN-54 N/A 0.6 04 0.7 115! INDICATOR 0
(016) (0/4) (0/4) LGS INFORMATION CENTER
(<0.2<1) (<0.2/<0.5) (<0.3/<1) 0.38 MILES ESE OF SITE
CO-58 N/A 06 05 06 1S INDICATOR 0
(016) (©/4) (0/4) LGS INFORMATION CENTER
(<0.2K1) (<0.2<0.6) (<0.3/<1) 0.38 MILES ESE OF SITE
> C0-60 N/A 01 " 06 08’ 1151 INDICATOR ° 0
A (on6) ©/3) (0/4) LGS INFORMATION CENTER
(<02/<2) (<0.2)<0.8) (<0.3/<2) 0.38 MILES ESE OF SITE
CS-134 50 05 . 04 - - 0.6 11SI  INDICATOR 0
@16) (0/4) (0/4) LGS INFORMATION CENTER
(<0:2/<1) (<0.2/<0.6) (<0.2/<1) 0.38 MILES ESE OF SITE
Cs-137 P 06 04 06 111 INDICATOR 0
0) (0/4) (0/4) LGS INFORMATION CENTER
(<0.2<1) (<0.2/<0.5) (<0.2/<1) 038 MILES ESE OF SITE
AIR IODINE 1131 25 ' ~
e 9 70 8 5 8 1083 INDICATOR 0
METER) (01207 (0/52) (s1) KEEN ROAD
(<u<2t) 0.50 MILES E OF SITE

:

(<2<12)

(<w<21)

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICTED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
THE LIMERICK GENERATING STATION, 2003

Name of Facility: LIMERICK GENERATING STATION DOCKET NUMBER: 50-352 & 50-353
Location of Facility: MONTGOMERY COUNTY, PA REPORTING PERIOD: 2003
INDICATOR CONTROL LOCATION WITII HIGHEST 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) v MEASUREMENTS
N . . R i ‘ L - el 4
MILK 1131 126 1 06 06 - 06 21B1.... .INDICATOR . - 0
(PCULITER) (0/96) (0730) (0722) REGIONAL FARM
: (<0.1/<1) (<0.2/<0.9) (<0.2/<1) 1.75 MILES SSW OF SITE
GAMMA 126 A L : ' o
K-40 N/A 1317 1350 1343~ 36El  INDICATOR 0
(100/100) (26126) (414 REGIONAL FARM
(1130/2030)  (1140/1430)  (1250/1440) 4.0 MILES N OF SITE
CS-134 15 s 47 s 10F4 . INDICATOR 0
' (01100) (0r36) ©r2) REGIONAL FARM
(<1/<10) («21<7) (<1/<10) 6.60 MILES ESE OF SITE
Cs-137 18 4 s 4 I0F4  INDICATOR 0
(0/100) (0126) ©r2 REGIONAL FARM
(<1/<11) (<2/<7) (<2<11) 6.60 MILES ESE OF SITE
BA-140 60 17 17 21 23F1  CONTROL 0
L (0N100) . (0726) (04) REGIONAL FARM
(<6/<42) (<71<27) (<15/<27) 5.02 MILES SW OF SITE
LA-140 15 S 6 - 7. 25C1'  INDICATOR 0
’ (0/100) (0n6) (0r4) REGIONAL FARM
(<2/<14) (<u9)  (<3<10) 2,69 MILES WSW OF SITE
DIRECT RADIATION TLD-QUARTERLY 160 N/A 69 o83 o0 "7 1352 'INDICATOR ' (]
(MILLI-ROENTGEN/STD.MO. . . - (156/156) @14) @1y S00KV SUBSTATION
_ L “.1.4) (1390): . (106/114) 041 MILES SE OF SITE

. - N
2N T - .

FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICTED IN PARENTHESES (F)
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APPENDIX B

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




TABLE B-1:

Locatnon DeSIgnatlon and ldentification System for the leenck Generating
Station . .. .

General code for identification of locations, where:

Angulér Seétor of Sampling Location. The cor'npa.s‘s is divided into 36 sectors of
10 degrees each with center at Limerick's Units 1 and 2 off-gas vents. Sector 36
is centered due North, and others are numbered in a clockwise direction

Radial Zone of Sampling Location (in this report the radlal distance from the .
leenck vent for all regional stat'ons)

1 .on- snte locatlon ' E' 4 5 mnles off—snte '

S

A : 0-1 mile off-site F : 5-10 miles off-site .
B : 1-2 miles off-site G : 10-20 miles off-site
C : 2-3 miles off-site - H : 20-100 miles off-site
D : 3-4 miles off-site

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



TABLE B-2: Radiological Environmental Monitoring Program - Sampling Locations, Distance and Direction, Limerick Generating
Station, 2002
Location Location Description Distance & Direction \
From Site :

A Surface Water .

1381 Vincent Dam (indicator) 1.75 miles SE

2431 Limerick Intake (control) . 0.20 miles SW

10F2 Perkiomen Pumping Station (control) 7.25miles E

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

9G1 Control 11.64 miles E

10F4 o 6.60 miles ESE

18C1 226 miles S

1981 1.95 miles SSW |

21B1 1.75 miles SSW -

3J6E1 4.70 miles N -

22C1 2.92 miles SW

23F1 Control 5.02 miles SW

25C1 . 2.69 miles WSW

E Air Pariculates f Air lodine

10S3 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 2.34 miles SE

14S1 Longview Road 0.63 miles SSE

22G1 Manor Substation (control) 17.73 miles SW .
‘ i

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 :

H Envi  Dasi -TL0

Site Boundary

3652 Evergreen & Sanatoga Road 0.60 miles N

351 Sanatoga Road 0.44 miles NNE



Radiological Envnronmental Momtorlng Program Samphng Locations, Dlstance and Direction, Limerick Generating

[

o+

. 31D1

TABLE B-2: -
‘ Station, 2002
Location . Location Description - ! Distance & Direction
i : N ; " From Site

551 Possum Hollow Road L - 0.45miles NE -.
781 LGS Training Center ‘. 0.59 mites ENE
1083 " KeenRoad * . - ° i 050 miles € - ¢

S 1181, LGS Information Center g 0.38 miles ESE
1382 - - 500 KV Substation - ; 0.41'miles SE *

. 1481° Longview Road * S -.0.63 miles SSE

<1882 .7 Rail Line along Longvuew Road C 0.26 miles S . |

2182 Near Intake Building . 0.19 miles SSW .

't 2382 ‘Transmission Tower ' . 0.53 miles SW -

. 2582 ‘Sector Site Boundary : - 0.46 miles WSW

. 26S3° Met. Tower #2° : . - 040 milesW

12981 -, "Sector Site Boundary‘_ . E " 0.55 miles WNW'
3151 . Sector Sité Boundary : 0.26 miles NW -~ ~

. 3452 Met. Tower #1 ' 0.58 miles NNW
it fiate Dist . ‘ !

. N : Ly :
3601 Siren Tower NoZ 147 + ' 3.51 miles N

. 2E1 ¢ Laughing Waters’ GSC 4.76 miles NNE

- 4E1 Nelffer Road * “=4: - 4.78 miles NE

_ 7E1 Pheasant Road -7 - 4.26 miles ENE
10E1 Royersford Road - - -3.94 miles E-

- 10F3 Trappe Substation 5.58 miles ESE

" 13E1 Vaughn Substation : 4.31 miles SE
16F1 Pikeland Subsfatiori * ‘ 5.04 miles SSE -
19D1 Snowden Substation i 349miesS
20F1 Sheeder Substation : ' 5.24 miles SSW

- 24D1 Porters Mill Substatxon . 3.97 miles SW .
2501 Hoffecker & Keini Streets i ~3.99 miles WSW,
28D2 W. Cedarville Road ! .3.83milesW . .
29E1 . Prince Street ’ 4.95 miles WNW
31D2 Poplar Substation i 3.87 miles NW -~

. 34E1 ‘ VamellRoad - . 4.59 miles NNW

. cnnnm' and Special Interest Ty e

CBH1 Birch Substation (control) v " 24.76 miles NE |

" 6Ct - 'Pottstown Landing Field I © 214milesNE -

: 9C1 _Reed Road . ' 215milesE-

F 1301 King Road ? 2.84 miles SE
15D1 - Spring City Substation ! 3.20 miles SE
1781 Linfield Substation’ S 1.60 miles S
2001 Ellis Woods Road 3.06 miles SSW

Lincoln Substation' ) ~3.00 miles WNWy :



TABLE B-3:

Radiological Environmental Monitoring Program — Summary of Sample Collection and Analytical Methods, Limerick Generating Station, 2002

Sample Analysis Sampling Method Collection Procedure Number Sample Size Analytical Procedure Number
Medium

Surface Water Gamma Spectroscopy | Monthly composite from | RMC-ERS Collection of water samples for 2 galion TBE, PRO-042-5 Determination of gamma emitting
a continuous water radiological analysis (Limerick Generating radioisotopas
compositor. Station)

Env. Inc., GS-01 Determination of gamma emitters by
_gamma spectroscopy

Surface Water Tritium Quarterly composite RMC-ERS Collection of water samples for 500 ml - | TBE, PRO-052-35 Determination of tritium in water by liquid
from a continuous water | radiological analysis (Limerick Generating -scintitlation ° .
compositor. Station)

: Env. Inc., T-02 Determmauon of tritium in water (direct
: thod)

Drinking Water Gross Beta Monthly composite from | RMC-ERS Collection of water samples for 2 gallon TBE, PR0O-032-41 Gross Alpha and/or gross beta activity in
a continuous waler ‘radiological analysis (Limerick Generating ’ water samples (suspended and dissolved fractions)
compgcsitor. 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-ERS Collection of water samples for 2 gallon .TBE. PRO-042-5 Determination of gamma emitting
a continuous water radiological analysis (anenck Generaung radioisotopes
compositor. Station)

Env. Inc., GS-01 Determination of gamma emitters by
gamma Spectroscopy

Drinking Water Tritium Quarterly composite RMC-ERS Collection of water samples for 500 ml TBE, PRO-052-35 Determination of tritium in water by hqu;d
from a continuous water | radiological analysis (Limerick Ganeratmg ' . ‘scmullahon . .
compositor. . Stahon) : o -

Env Inc T-02 Datemunauon of muum in water (dnrect
* methed) :

Fish Gamma Spectroscopy | Semi-annual samples RMC-ER8 Coilection of fish samples for 1000 grams (wet) ; TBE, PRO-042-5 Determination of gamma emitting
collected via_ radiological analysns (Lxmenck Generating N . _radioisotopés '
electroshocking or other | Station) ’
techniques ' Env Inc, GS-01 Determination of gamma emitters by

i gamma spectroscopy
Sediment Gamma Spectroscopy | Semi-annual grab RMC-ER7 Collection of sediment samples for 500 grams (dry) TBE, PRO-042-5 Determmauon of gamma emitting
samples radiological analysis (Limerick Generating radioisotopes
Station)
Env. lnc GS-Oi Determination of gamma emitters by
. . - : gamma spectroscopy i

Air Particulates Gross Beta One-week composite of | RMC-ERB Collection of air particulate and air 1 filter (approximately | TBE, PRO-032-10 Gross beta and/or alpha activity in air
continuous air sampling | iodine samples for radiological analysis 280 cubic meters particulate filters (direct count method)
through glass ﬁber filter | (Limerick Generating Station) weekly) ' Co
paper . ' Env. Inc., AP-02 Determination of gross alpha and/or gross

beta in air particulae filters




TABLE B-3:

Radiological Environmental Monitoring Program — Summary of Sample Collection and Analytical Methods, Limerick Generating Station, 2002

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, PRO-042-5 Determination of gamma emitting
each station pamculate filters for gamma spectroscopic (approximately 3600 radrousotopes
analysis . . ) cubic meters) .

Env nc., 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, PRO-042-5 Determination of gamma emlthng
contiriuous air sampling | iodine samples for radnologmal analysvs 280 cubie meters radlmsotopes P L
through charcoal filter | (Limerick Generating Station) ,‘weekly) [ -
- . ! Env Ine, I- 131-02 De!erminahon of l 131 in charcoal
: - '\ canistars by gamma spectroseopy {batch method)
Milk 1-131 Bi-weekly grab sample RMC-ER1O Collection of milk samples for 2gallon - '| .TBE, PRO-032-20 Radiometric determination of I-131 by t the
when cows are on ' radsologlcal analys|s (leenck Generatlng L : ‘beta-gamma commdence countmg techmque
_pasture. Monthiyall Statvon) ; o ’
other times Env. Int; <131- 01 Determmahon of I 131 in milk by anion
_ : - . i exchange
Mitk Gamma Spectroscopy | Bi-weekly grab samp!e .| RMC-ER10 Collection of milk samples for 2 gation TBE, PRO-042-5 Determmatuon of gamma emmmg
when cows areon . radiological analysns (leeﬁck Generatmg S o] rad“ onsotopes
pasture. Monthly all -=* | Station) N R Srve, - ‘
other hmes B T Env. Inc., GS-01 De‘lermmatnon of gamma emltters by
. o  t s T - . gamma spectroscopy Lot
o Thermoluminescence Quarter!y TLDs RMC-ER9 Cotlection of TLD samples for : | 2 dosimeters -~ ICN Pharmaceutical :
L Dosimetry ; comprised of two radiological analysls (leenck Generalmg N el LT
" Panasonic 814 Statlon) ; e U
{containing 3 each : ,
CaS04 elements) !

R




Figure B-1
Environmental Sampling Locations Within One



R

Figure B-2
Environmental Sampling Locations Between One and Five
Miles from the Limerick Generating Station, 2002
B-7
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TABLE C-4 CONCENTRATIONS OF TRITIUM IN SURFACE WATER SAMPLES COLLECTED
IN THE VICINITY OF LIMERICK GENERA'HNG STATION, 2003 *

RESULTS IN UNITS OF PCI/LITER 2 SIGMA

COLLECTION . 10F2 o [ 13B1 2451 :
PERIOD ~ : o R

JAN-MAR o) < 181 <179
APR-JUN <174 <199 <177
JUL-SEP ... <200 L v <1968 . <172
OCT-DEC e () : © <161 - - < 200
MEAN . 187 + 37 184 + 35 182 + 25

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION

- C-1
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TABLE C-1.2
LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LITER £ 2 SIGMA

STC COLLECTION

Mn-54

Co-58

CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES COLLECTED IN THE VICINITY OF

Fe-59 Co-60 Zn-65 Z2r-95 Nb-95 Cs-134 Cs-137 Ba-140 La-140
PERIOD :
10F2 JAN (1)
FEB (1)
MAR (1)
APR (1) B
MAY <7 <7 <13 <9 <16 <13 <7 <8 <9 <32 <15
JUN <4 <4 <9 <4 <7 <7 <4 <3 <4 <27 <9
JuL <4 <4 <9 <5 <10 <8 <$§ <4 <4 <21 <7
AUG <3 <3 <6 <3 <6 <5 <3 <3 <3 <14 <5
SEP <4 <4 <8 <4 <9 <7 <4 <4 <4 < 20 <8
OCT <3 <3 <6 <3 <7 <5 <3 <3 <3 < 12 <4
NOV (1)
DEC (1)
MEAN 4 £ 3 4 9 z 5 ¢ 9 £ 7 8 £t 6 4 £ 3 4 £ 4 4 t 4 21 £ 15 8 + 7
13B1 JAN <2 <2 <4 <2 <4 <4 <2 <2 <3 < 11 <3
FEB <3 <3 <6 <3 <6 <5 <3 <3 <3 <13 <4
MAR <4 <3 <7 <4 <7 <7 <4 <3 <4 < 14 <5
APR <2 <2 <9 <4 <9 <3 <2 <2 <2 <7 <2
MAY <9 <9 < 18 <8 <17 < 15 <8 <7 <9 < 38 <10
JUN <3 <3 <6 <3 <5 <5 <3 <3 <3 <21 <7
JuL <3 <3 <6 <3 <6 <5 <3 <3 <3 <14 <4,
AUG <5 <5 <12 <6 <11 <11 <6 <5 <6 <32 <11
SER <4 <4 <19 <9 <20 <7 <4 <3 <4 <21 <6
oCT <6 <6 <11 <6 <12 < 11 <6 <6 <6 < 27 <9
NOV <3 <2 <5 <3 <5 <4 <3 <2 <3 <11 <3
DEC <3 <3 <§ <3 <5 <5 <3 <2’ <3 <11 <4
MEAN 4 4 4 2 9 £ 10 4 % 9 + 10 7 27 4 + 4 4 £ 3 4 £ 4 18 £ 19 6 t 6

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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TABLEC-l.2  CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES COLLECTED IN THE VICINITY OF
LIMERICK GENERATING STATION, 2003

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 . , o

2451 JAN <4 <3 <8 <4 <8 <€ . <4 <3 <4 <17 <6 .
FEB <2 <2 <5 <3 <5 <4 ' <3 <2 <2 <11 <3
MAR <4 "< 4 <8 <4 <9, <7 - <4 <4 <4 <17 <6 :
APR <3 <3 <6 <3 <6 <5, 7 " <3 <3 <3 <12 <4
MAY <3 <3 <5 <3 <5 <5 - <3 <3 <3 <16 <5 -
JUN <2 <2 <5 <2 <4 <4 <2 <2 <2 < 14 <6
JuL <2 <2, <4 <4 <5 <4. . <2 <2 <2 <g- <3
AUG . o<4 <4 <7 <4 <7 <6 . <4 <3 < 4 <18 <6
SEP - T <4 T <4 <10 .. :..<4 . <10 <8 . : <5 o <4 <57 T <24 L<8Y
ocT Ie3 = <3 <6 ' <3 <6 <5 .. <3 <3 <3. . <13 .. <4
Nov <3 - <3 <7 <4 <7: <6 .. <3 <3 <4 <13° [ <5 -
DEC <3 <4 - e7 T <4 - <8 <6 - - <4 <3 <4 <16 L <6,
MEAN - 3 +1 3°+1. 6-+3 ~4°t2 - 713 6 £+3 % 3 £2 " 3%l 3 £2°7 15.+£8 .5 £3




TABLE C-ll.1  CONCENTRATIONS OF GROSS BETA INSOLUBLE IN DRINKING WATER SAMPLES

COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LITER % 2 SIGMA

COLLECTION 15F4 15F7 16C2 28F3
PERIOD .- : ’

JAN <15 <15 <15 <15
FEB <15 <15 <15 <15
MAR - <15 <15 <15 <15
APR <15 <15 <15 <15
MAY <14 <14 <14 <14
JUN <18 <18 <18 <18
JUL <15 <15 <15 <15
AUG <15 <15 <15 <15
SEP <14 - <14 <14 <14 -
OoCT <16 <16 <16 <16
NOV <13 <13 <13 <13
DEC <16 <16 <16 < 1.6
MEAN 15 + 03 15 +03  '15 03 1.5 +03

TABLE C-l.2 CONCENTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCILITER £ 2 SIGMA

COLLECTION 15F4 15F7 16C2 28F3
PERIOD

JAN 31 £ 15 31 16 2515 25 £ 15
FEB 26 + 15 40 + 1.7 <22 24 £ 15
MAR 30 £ 14 21 14 26 + 14 16 + 1.4
APR 37 £ 15 <21 <22 <21 T
MAY 46 : 1.6 38 £ 15 38 £ 15 34 £ 15
JUN <23 <24 <26 <24
JUL 32 15 36 £ 1.5 31 £ 15 35 ¢ 15
AUG 36 £ 1.5 35 £ 15 31 16 28 + 15
SEP 57 £ 16 90 t 19 45 + 16 42 + 16
oCcT 37 £ 16 23 £ 15 <22 39 £ 16
NOovV 37 £ 14 36 £ 14 32 + 14 31 ¢ 14
CEC 33 £ 15 <21 25 £ 15 33 £ 16
MEAN 35 £ 18 35 + 38 29 + 14 29 £ 15

TABLE C-1.3 CONCENTRATIONS OF TRITIUM IN DRINKING WATER SAMPLES COLLECTED IN
THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LITER & 2 SIGMA

COLLECTION 15F4 15F7 16C2 28F3
PERIOD

JAN-MAR < 176 < 176 < 176 <177
APR-JUN < 146 < 176 < 166 < 190
JUL-SEP <195 < 195 <190 <195
OCT-DEC < 189 <191 < 186 < 188
MEAN 177 + 44 185 £ 20 180 & 22 188 £ 15

C+4
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TABLE C-11.4

STC COLLECTION

CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLES COLLECTED
IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LITER + 2 SIGMA

‘Mn-54

Co-58

-

Fe-59 Co-60 Zn-65 2r95 ' . Nb-95 Cs-134 Cs-137 Ba-140 La-140

PERIOD , : - - S e '

15F4 JAN <3 <3 <7 <3 <7- <6 - <3 <3 <3 <16 <5
FEB <3 <3 <6. <3 <6 <§' 2 <3 <3 <3 <13 <4
MAR <4 <4 <8 <4 <8 <7 4., <4 <4 <5 <16 <5
APR <6 <6 <13 <6 <12 <10 ;% <6 <5 <6 <26 <9
MAY <3 \<3 <14 <6 <13 <5 i <3 <2 <3 <15 <4
JUN <2 <2 <6 <3 <5 <5 g <3 <2 <3 <21 <6
JUL <4 <4 <9~ <5 <9. <8 .5, <4 <4 <5 <20 <8 -
AUG <5 <4 <18 <9 <19 <8 1. <4 <3 <4 <22 ;<6
SEP <4 <4 <8 <4 <7t <6 . <a <3 % <4 o <Mg Te7
ocT <2 <2 <5 <4 <5 <4 7 <2 <2 <3 <9 . <4
NOV <4 <4 <8 <4 <9 X7 = ¢ <4 <4 <4 <15 ‘<6
DEC <2 <3 <5 <3 <5 5 oy <2 <2 <3 <12 T<3 ..
e R S B T vt '
MEAN 4 2 3t 9 + 8 4 .3 9 £8 "sjta,'“;\:_, 4.+ 2 .32~ . 4122 177+ 9 6 %3

15F7 JAN <3 <3 <6, . <3 <6’ <5 7 <3 <3 <3 <14 <4
FEB <3 ‘<3 <6 <4 - <7’ <6 i <3 <3 <3 <13 <5
MAR <2 L m<2 <4 <2 <4’ <4 ., .. <2 <2 <2 <8 <2
APR <3 <3 <6 <3 <6* <5 =" <3 <3 <3 <12 ‘<4 "
MAY <6 ey <8 <5 <9 <7 w <5 = <5 <6 <22 . <10
JUN <2 <2 <4 <2 <4 <3 | <2 <2 <2 <4 <4’
JUL <3 <3 <6 <3 <6’ <5 ;" <3 <3 <3 <14 <5 ¢
AUG <4 <4 <8 <5 <8, <8. .. <4 <4 <4 <21 <7
SEP <3 -<3 <6 <3 <51 <5 ;. <3 <3 <3 <316 <5
oCcT <7 <6 <28 <13 <29 <12 - <6 - <6 . " <6 <.26 <10
~ Nov <3 <2 <5 . <3 <5: <4 <3 <3 <3 <11 <3
DEC SREE TR INCE RS SRR Y ) <7 <6 Ted 23 <3 <16° <5’
MEAN 33 3% 8 +13 4 t6 8 +14 6 %5- 312 3 &2 4 3 16 & 10 5+5
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TABLE C-ll.4

IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LITER £ 2 SIGMA

CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLES COLLECTED

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

16C2 JAN <4 <4 <9 <4 <8 <7 <5 <4 <5 < 22 <7
FEB <3 <3 <12 <6 <12 <4 <3 <2 <3 <9 <3
MAR <4 <4 <8 <4 <9 <7 <4 <4 <5 < 16 <6
APR <6 <6 <13 <7 <12 <11 <6 <6 - <6 < 28 <10
MAY <4 <4 <17 <8 <18 <6 <4 <3 <4 < 17 <5
JUN <2 <2 <5 <2 <4 <4 <2 <2 <2 < 16 <5
JUL <4 <4 <8 <4 <8 <7 <4 <4 - <4 <19 <6
AUG <4 <4 <7 <4 <7 <6 <4 <3 <4 <19 <6
SEP <3 <3 <7 <4 <7 <6 <4 <3 <3 <18 <6
OoCT <3 <3 <5 <3 <6 <5 <3 <3 <3 <11 <3
NOvV <7 <7 < 16 <11 <13 <11 <7 <5 <6 <30 <12
DEC <3 <3 <6 <3 <6 <5 <3 <3 <3 <15 <5
MEAN 4 £ 3 4 £ 3 9 ¢t 8 5 ¢ 5 9 ¢+ 8 7+ 5 4 £ 3 J £ 2 4 £ 3 18 + 12 6 £ 5

28F3 JAN <4 <4 <7 : <4 <8 <6 <4 <3 <4 <17 <6
FEB <2 <2 <5 <3 <5 <4 <2 <2 <2 <10 <3
MAR <3 <3 <6 <3 <7 <6 <3 <3 <3 <14 <4
APR <2 <2 <4 <2 <4 <3 .: <2 <2 <2 <9 <3
MAY <7 <7 <13 <7 < 14 <! <7 <7 <6 <29 <10
JUN <2 <3 <5 <3 <5 <5 <3 <2 <3 <19 <6
JUL <2 <2 <4 <2 <4; <3 <2 <2 <2 <9 <3
AUG <2 <2 <5 <2 <4 <4 <2 <2 <3 <12 <4
SEP <4 <4 <8 <4 <8 <7 <4 <3 <4 <21 <6
ocT <5 <5 <12 <6 <13 <11 <7 <6 <5 < 26 <10
Nov <7 <7 <15 <8 <16 <14 .58 . . <1 <7 <33 <12
DEC <6 <4 <24 <1 <26 = <9 " <4 <5 <6 <24 <7
MEAN 4 £ 4 4 £ 3 9 x 12 4 £ 5 9 + 13 7 7 4 t 4 4 ¢t 4 4 £ 4 19 + 16 6 t 6




TABLE C-lll1

RESULTS IN UNITS OF PCI/KG WET # 2 SIGMA

CONCENTRATIONS OF GAMMA EMITTERS IN PREDATOR & BOTTOM FEEDER (FISH)
SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

STC  COLLECTION K-40 Mn-54 Co-58 Fe-59 Co-60 Zn-65 Cs-134 Cs-137
PERIOD .
16C5 PREDATOR :
05/07 - 05/07/03 3610 + 403 <21 <22 < 48 <23 < 47 <21 <24
11/04 - 11/04/03 3330 + 668. <25 <24 .< 52 < <20 <58 - <23 <30
MEAN 3470 + 396 - 23 ¢ 7 23 ¢ 3 50 + 6 <21 & 4 “52 £ 167 22 %4 27 +8
BOTTOM FEEDER ‘ L '
_05/07 - 05/07/03, , 3650 + 500 <14 - <14 e . <28 <70 S <13 - <15
11/04 - 11/04/03 2970 + 689 . = <42 < 47 1< 114 <36 < 92 <37 7 <42
EE B L I N . . . . .
MEAN 3310 + 962 28 ¢ 41 N o 47 92 t 61 ‘32 & 12 81 & 31 25 £ 35° 28 & 37
29C1 PREDATOR we €T IR e f 2 L S § 5 - ‘
06/19 - 06/19/03 3000 & 302 <19 <20 <42 <17 <39 <14 <19
-11/05- - 11/05/03 . .3430 + 639 -~ : <36 .o < 37 s -:< 80 ~<29 T 76 " <35 T <34
MEAN = 3215 + 608 28 + 24 28 + 24 61-¢ 53 .23 & 17 58 + 53 25 & 30 26 & 21
BOTTOM FEEDER . o . .
" 06/19 - 06/19/03° 2800 + 487 <21 <20 < 45 <19 < 44 <18 <19
11/05 - 11/05/03 3590 + 689 < 40 < 42 <09 <43 <88 <42 . <48
MEAN .- 3195 £ 1117~ 30 27 31 & 31 31+ 34 - 66 t 62 30 & 34 33 ¢ 40

7276
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TABLE C-IV.1

RESULTS IN UNITS OF PCI/KG DRY 2 SIGMA

CONCENTRATIONS OF GAMMA EMITTERS IN SEDIMENT SAMPLES COLLECTED
IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

STC  COLLECTION Be-7 K-40 Mn-54 Co-58 Co-60 1131 Cs-134 - Cs-137
PERIOD -
1682 . . :
06/18/03 2950 + 345 15700 : 644 <27 . <29- <30 256 + 138 o <23 176 £ 26
12/04/03 2800 ¢ 610 16700 = 1490 <N <61 <71 < 101 <60 132 1 54
MEAN 2875 + 212 16200 + 1414 49 1 62 45 & 46 50 + 58 179 £ 219 42 £ 53 154 t 61
16C4
06/18/03 5280 £ 559 18900 + 974 - <48 < 47 <45 443 x 210 < 42 182 t 44
12/04/03 3620t 451 18300 t 1060 < 47 <42 < 44 <72 <39 178 + 44 '
MEAN 4450 + 2348 18600 + 849 47 1 44 £ 8 44 t 3 258 + 525 41 ¢ 4 180 ¢ 6
33A2 -
06/18/03 2690 + 376 15000 £ 762 <37 <38 <32 | <191 <32. 147 £ 40
12/04/03 948 * 445 12600 + 1130 <60 <54 <60 - <85 <54 179 ¢ 53
MEAN 1819 £ 809 13800 + 3394 48 £ 33 46 £ 22 46 t 39 43 £ 30 'f'|13 t 97

138 t 149




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

COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF E-3 PCI/CU ME‘TER 12 SIGMA

"GROUP |

1181

GROUP I

" GROUPI . "%

© 13C1°

22G1 -

1451

10S3

WEEK

4445454544544455444335445444454455555665665556555555
tiiiiiiiiiiiii<.!.I.I.:.It.i.!.:<,I+.+.+.iiiiiitiiiiiiiiiiiiiiii

DV O NDOMMTM Y 73675609/ 169186650611052895008035399

- \ e . -

s . - - e

44:454—.045444444454443a~vy445544455655455555665556555555
.I.Itiiiiiiiiiiiiitiiiitii<iiiiii<iiiiiiiiiiiiiiiiiiii

663413927933338506088290 © M v~ 44502804584201422202
1-12122 2111111 - - N™ = rrrereceNeON- 22211122
- - .. - )

- A
N 3 - . LN . -t

Py . . BN .
4445444454545445444334445444554655557565655556555555

2121 2111. ¢« YT ereey NN rrNrrNrrrrreeeN

444.&45445¢u5.44445444345444544555455557567665556555555
i.I.:.I.I.:.I.:.2+—+.+..Iiiiiiiiiiiiiiiiiiiiiiii<.:+_<i.ti+.+_+_+.+.+_ii+.

583499851444430527089287666 (] «© o

— L)
4445454454544““5444445“44444554755565687665556665555
HHHHHHHHHHAHHH HHHHHHH HHHHHHHHY HHHHHHHY HHHHHHHHHHHH
F~ O = W) v~ O N MmO un (1]

|

OrrNOITNNOMNIDO~NMTWVLONODO NM w M~NO OO N DWOMNOOO
[N OB rrrrrrANANNNNRRNRRRSrSal8858833923295223 Y

itiiiiiiiiitii+.+_+.+..I.I+.+_+_1<.2.:.:.!.1.1<+_+_+.+_<+_.z+_ii+_i+.+.i+.+_+_ii.

16 £ 13

15 % 12

16 + 13

16 = 12

MEAN

15 ¢ 12

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION

r .
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TABLE C-V.2

MONTHLY AND YEARLY MEAN VALUES OF GROSS BETA CONCENTRATIONS (E-3 PCl/ICU METER') IN AIR
PARTICULATE SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

GROUP | - ON-SITE LOCATIONS

COLLECTION MIN. MAX. MEAN%
PERIOD 25D

12/30/02 - 02/03/03 23 17z
02/03/03 - 03/03/03 6 22 15:11
03/03/03 - 03/31/03 11 24 19310
03/31/03 - 05/05/03 9 20 1417
05/05/03 - 06/02/03 6 12 9+4
06/02/03 - 06/30/03 5 2 1115
06/30/03 - 07/28/03 10 16 13:4
07/28/03 - 09/02/03 <6 24 15 & 11
09/02/03 - 09/29/03 <7 23 14 £ 12
09/29/03 - 11/03/03 <7 38 20 £ 20
11/03/03 - 12/01/03 15 26 20:7
12/01/03 - 12/29/03 11 26 18zx1
12130002 - 12/20/03 <6 38 16 :7

GROUP Il - INTERMECIATE DISTANCE

LOCATIONS
COLLECTION "MIN. MAX. MEAN%
PERIOD 2SD

12/30/02 - 02/03/03 14 23 18 ¢
02/03/03 - 03/03/03 9 23 18 £ 13
03/03/03 - 03/31/03 13 19 166
03/31/03 - 05/05/03 8 16 13127
05/05/03 - 06/02/03 8 12 104
06/02/03 - 06/30/03 <5 26 12 £ 18
06/3C/03 - 07/28/03 11 18 1327
07/28/03 - 09/02/03 6 18 139
09/02/03 - 09/29/03 10 20 15¢9
09/29/03 - 11/03/03. 14 35 -22:18
11/03/03 - 12/01/03 12 24 1911
12/01/03 - 12/29/03 12 22 16 £ 11
12/30/02 - 12/30/02 <5 35

157

GROUP lil - CONTROL LOCATIONS

12/30/02

COLLECTION MIN. " MAX., MEANt
PERIOD 25D
12/30/02 - 02/03/03 16 21 ; 184
02/03/03 - 03/03/03 12 21 16+8
03/03/03 - 03/31/03 13 23 1811
. 03/31/03 - 05/05/03 <5 17.:13:10
05/05/03 - 06/02/03. 5 10.° 7:4
06/02/03 < 06/30/03 <5 21 . 11214
06/30/03 - 07/28/03 9 18  13:8
07/28/03 - 09/02/03 6 26 17+14
09/02/03 - 09/29/03 1 25 17 £ 14
09/29/03 - 11/03/03 12 38  23:21
11/03/03 - 12/01/03 13 28° 20t 12
12/01/03 - 12/20/03 13 19 16:6
12/30/02 - <5 B 168




TABLE C-V.3 - CONCENTRATION OF GAMMA'EMITTERS IN AIR PARTICULATE SAMPLES -
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF E-3 PCI/CU METER 1 2 SIGMA

'STC ~ _.COLLECTION ' Be7 Mn-54 . Co-58 . .Co-60 Cs-134 Cs-137

PERIOD _ e o r A
1083 12730 - 03/31/03 542 7 <05 <04 <08 <04 <04
0331 - 06/3003 - 53% 6 <02 <03 <02 <02 . <02
06/30 - 0972903 ° 54% 6 <04 <04 <04 <03 - <04
09729 - 12/29/03 382 11 <10 <14 <12 <08 <14
- MEAN 5016 05207 06+07 07:£09 0405 05:08
1151 12730 - 033103 - 561 8 <08 <08. -. <07 - - <07 ‘< 07
" 0331 - 0613003~ 50% 6 <04 <06 5. <04 T .<o04 < 04
06/30 - 09/30/02 -~ 51+ 4 <03 <03 : o< 03 4« 02 <.0.2
09/30 - 123002 40% 14 <13" <10 <18 el <12
- MEAN 49313 07:09° 06%06 ;i 08%.14° .06%08 061 09
13C1 1230 - 033103  °  68% 8 <06 <07 <06 <06 < 06
0331 - 0613003 47 4 <03 <04 ° <03 <03 <03
06/30 - 09/30/02  ° 53% 3 <02 <02 <04 <02 < 02
09/30 - 12/30/02 4619 <10 <10 <12 - <08 <12
MEAN © 53:20 05:07° 0607 " 06+08 ' 05%06 06% 09
1451 1230 - 0331103 = 462 8 <08 <08 <07 <07 <05
" 0331 - 06/30/03 494 5 <03 .. <04 - . <03 <03 <03
06/30 - 09/30/02 ~  54% 5 <03 " '< 04 <04 <03 203
09/30 - 12/30/02 - 36 11 <08 <08 ° <11 <07 <08

‘ T ' 3 RN
MEAN " 46%15 06:06 0604  06+07 05%04 05% 05
2261 12/30 - 033103 - 55% 6 <04 %05 - <07 - k03 <04
* 0331 - 06/30/03 411 10 <057 <067 . <08 = <04 - <05
06/30 - 09/30/02 551 4 <02 ><€02:7 <02 . <02 < 02
09/30 - 12/30/02 ° 37 9 <05 <06 . <07 = <06 < 05
MEAN 47419 04203 054047 0605 04303 04203

L
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TABLE C-VI.1 CONCENTRATIONS OF I-131 IN AIR IODINE SAMPLES COLLECTED IN
THE VICINITY OF LIMERICK GENERATING STATION, 2003

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

. .- - GROUPI GROUPII . GROURP il
WEEK ~  ~ 10S3 11S1 14S1 ' ) - 13C1 - ’ 22G1
1 <4 <8 <4 <4 <4
2' v v <6 <6 ‘ <8 . e e, < 0. . <6
3 <5 <5 <5 ' <5 <5
4 <5 <5 <5 <5 <5
5 <3 <3 <3 <3 <3
6 <4 <2 - <4 e <4 <2
7 <3 <3 <3 <3 <3
8 <3 <3 <3 <3 <3
9 <3 <3 <3 <3 <3
10 <5 <3 <3 <3 <3
11 <2 . <3 <5 <4 <4
12 <8 <8 <8 <8 <8
13 <4 <7 <4 . <4 <4
14 m <5 <5 ' <5 <7
15 (1) <4 <4 <4 <4
16 <5 <4 <4 <4 <5
17 <2 <4 <4 B <7 <5
18 <3 <3 <3 <3 <3
19 < 16 <16 < 16 <. 16 <9
20 <15 . <15 <14 < 14 <8
21 <8 <5 <5 . <7 . <10
22 <15 < 15 <15 <15, <8
23 0] <8 <8 <8 <4
24 <9 <9 <8 <8 <9
25 <9 <9 <9 <9 <6
26 <7 <7 <7 <7 <4
27 <11 <10 < 10 <10 <7
28 <8 <8 <7 <7 <4
29 <14 <13 <13 <13 <5
30 <8 <8 <8 <8 <5
31 <6 <6 <6 <6 <3
32 <12 <11 <11 . <11 <7
33 <2 <3 <3 <4 <4
34 <5 <5 <5 <5 <3
35 <7 <7 <7 <7 <3
36 <5 <3 <5 <6 <4
37 <14 <13 <13 <13 <6
38 <5 <5 <4 <3 <3
39 <6 <6 <6 <6 <4
40 <8 <8 <8 <8 <4
41 <7 <7 <7 <6 <4
42 <13 <13 < 16 < 12 <9
43 <16 <15 <15 <15 <10
44 <5 <5 <5 <5 <3
45 <19 <19 <19 <18 <12
46 <B <4 <5 <6 <5
47 <21 <21 < 20 < 20 <9
48 <6 <6 <5 <5 <3
49 <12 < 12 <12 < 12 <5
50 <8 <7 <7 <7 <4
51 <8 <7 <7 <7 <5
52 <16 < 16 <16 <16 <9
MEAN 8 £ 10 8¢9 8 9 8 £ 9 55

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
C-12




TABLE C-Vil.1

~CONCENTRATIONS OF 1-131 IN MILK SAMPLES COLLECTED IN THE VICINITY OF

- LIMERICK.GENERATING-STATION, 2003 :

RESULTS IN UNITS OF- PCIILITER‘:EZ SIGMA -

' CONTROL FARMS . ; INDICATOR FARMS .
cou_Ecnon WET - OO 23Rl 1&c1, .- 1981, 7. 2181 2501 . “0Fa
PERIOD Lo : e SO RE TR oo
01/14/03 <03 <02 <03. <03 . .<02 <03 . <04 <02
02/11/03 <07 : <04 - <03 <03 . : <05
03/11/03 <03 <03 . <03 <02 - <03
04/01/03 <06 <06 <06 <06 .. <06 <05 - <07 <05
04/15/03 <09 : <08 <07 <06 g <08
04/29/03 <04 <04 <01 <04 <05
05/13/03 <03 <04 ' <03 <04 <04
05/27/03 <09 <04 <09 <08 - <06
06/10/03 <04 <04 <03 <05 <06
06/24103 <04 ‘ <03 <05 <10 o <04
07/08/03 <06 <06 <05 <07 . <07 <08 <06 <09
07/22/03 <07, <09 . <06 <06 ... <08
08/05/03 <06 <06 . <06 <10 . < 0.8
08/19/03 <09 <08 <06 <08 - <05
09/02/03 <05 <07 . <06 < 1.0 <07
09/16/03 <04 <05 - -<04-° <05 <07
09/30/03 <06 : <06 <06 <06 ~ <07
10/14/03 S <06 <07 <05 <08 ' <05 <06 <06 <07
10/28/03 ' <05 - <06 <07 <07 T <05
11111/03 <04 <04 <07 <06 <05
11/25/03 <07 <05 <06 <06 <05
12/15/03 < 0.6 <07 <06 <06 <06

MEAN 05203 06304 05203 05+03 05:04 06304 06102 06204
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TABLEC-VIL2. CONCENTRATIONS OF GAMMA EMITTERS IN MILK SAMPLES .
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LITER + 2 SIGMA

STC COLLECTION K40 Cs-134 ..Cs-137 ~ Ba-140 . La-140
PERIOD )

10F4 01/14/03 1330 £ 81 <1 . <2 T <8 T<2 .
02/11/03 1310 £ 137 <6 <6 <28 <9
03/11/03 1420 + 77 <3 <3 . <12 <4
04/02/03 1330 + 72 <3 <3 - <14 <5
04/14/03 1340 + 159 . <5 <6 <20 <7
04/28/03 1350 + 87 <4 <4 - <15 <5
05/12/03 1220 + 80. <3 <3 <13 <4
05/28/03 1360 + 85 <2 <3 <12 <4
06/09/03 1340 + 86 <2 <3 <10 <3
06/23/03 1300 + 99 <3 <3 <10 <3
07/07/03 1320 + 82 . <3 <4 <21 <7
07/21/03 1230 + 158 <5 <5 <22 <7
08/04/03 1300 + 121 <5 <6 - <20 <6
08/18/03 1230 + 148 <3 <4 <1 <4
098/01/03 1180 %+ 103 <5 . <5 < 19 <6
09/15/03 1350 = 103 <4 <5 <19 . <7
09/29/03 1250 + 200 <6 <8 <34 <9
10/13/03 1280 + 81 <4 . <4 <19 <6
10/27/03 1260 + 75 <2 . <3 . <9 <3
11/10/03 1340 + 81 . <3 <4 . <14 <5
11/24/03 1250 + 247 - <10 <11 <39 <11
12/16/03 1250 + 75 <3 . <3 <12 <3
MEAN - 1297 + 116 4+4 4 +4 17 + 16 55

18C1 01/14/03 1240 + 83 <3 <4 <18 <6
02/11/03 1300 £ 75 <3 <3 <15 <5
03/11/03 1410 =+ 73 <2 <3 <8 <2
04/01/03 1280 + 69 <2 <2 <11 <3
04/15/03 1400 £ 75 <3 .<3 < 12 <4
04/29/03 1320 + 132 <6 <6 <24 <7
05/12/03 1410 + 90 <3 <4 < 16 <5
05/27/03 1310 + 83 <4 <4 <20 <5
06/10/03 2030 + 218 <5 <7 <21 <7
06/24/03 1220 + 98 <4 <5 <17 <5
07/08/03 1380 + 82 <3 <4 <18 <5
07/22/03 1320 + 98 <4 <4 <16 <6
08/05/03 1250 + 113 <5 <5 <19 <7
08/19/03 1340 + 74 <1 ) <2 <7 <2
09/01/03 1260 + 84 <4 <5 <17 <5
09/16/03 1260 + 99 <4 <4 <15 <5
09/30/03 1230 + 77 <2 <3 <10 <4
10/14/03 1130 + 90 <4 <5 <20 <7
10/28/03 1310 + 143 <3 <6 <17 <5
11/11/03 1360 + 156 <5 <6 <18 <6
11/25/03 1170 + 166 <7 <9 < 42 < 14
12/16/03 1450 + 74 <2 <2 <8 <3
MEAN 1335 + 350 4+3 4+3 17 = 14 5%5
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TABLE C-Vil.2 - * CONCENTRATIONS OF GAMMA EMITTERS IN MILK SAMPLES
-7 © .. 'COLLECTED IN THE VICINITY-OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCULITER 2 SIGMA

STC COLLECTION K40 " Cs-134 : Cs-137 Ba-140 . La-140
. PERIOD . . Lo e e e g , e i

1981 01/14/03 1370 101 <4 Ll o<h <22 <6
02/11/03 1370 '+ 83 » <3 T <4 < 19- <5 -
03/11/03 . 1190 % 117 - <5 L. <6 < 20" ‘5
04/01/03 1390+ 85 <3 neo <3 s~ <13 "< 4
04/15/03 141072 124 " <5 n <8 <227 <7
04/29/03 131072 72 Po<2 - <2 <8 <3
05/13/03 1400 + 70 T <2 o <3 <11 <3
05/27/03 1380 "¢ 120 <2 e <3 <15 <5
06/10/03 1380 + 101 <4 <5 ‘ <15:" ‘<5
06/24/03 1250+ 111 T <4 T <h ' T <18 <6
07/08/03 1300+ 71 .- <3 <3 <16 <5
07/22/03 1200 + 94 T <4 : . <5 <7 ‘<5
08/05/03 1190 + 83 - <3 . <3 <10 <3
08/19/03 1310 '+ 85 ;T <2 f<2 <9t ‘<2
09/01/03 1240 + 97 <4 Lo <h CL<16: <5
09/16/03 1460 + 76 <3 T <3 <12 - <3 .
09/30/03 1350 + 83 -~ <3 <4 <17 <6 .
10/14/03 1340 2 71 © <3 ' <3 © <15+ <4
10/28/03 1260 & 103 “ <4 Ph<q <15 <5
1111103 1250 % 97 ~ <4 . <5 . <18 <5 .
11/25/03 1320 + 216 T <7 < <7 <34 ‘<13 ..
12/16/03 1310 £ 85 T <4 i T<4 . <14 <5
MEAN . 1318 & 152 4312 423 16 £ 11 5+4 -

21B1  01/14/03 1460 & 78 s <1 ;<2 T <8 - <2 .
02/11/03 1360 + 83 <3 <3 L <16 <4
03/11/03 1350 £ 83 i <3 - <4 <14 <4
04/01/03 1330 + 83 Yo<4 o< 4 T <19 <5
04/15/03 1380 + 123 "<5 <5 <19 <8’
04/29/03 . 1300 + 81 . <3 c o< 4 . <13 <4
05/13/03 1390 + 68 <1 <1 <6 <2
05/27/03 1350 + 136 <4 . <3 L< 24 <7 -
06/10/03 1380 % 79 <2 fo<2 LT <2~
06/24/03 1210 + 84 © <3 L <3 < .<13 <3
07/08/03 1350 + 69 © . <3 C <3 . <16 .- <5
07/22/03 1210 + 109 <5 <6 <20 <8
08/05/03 1310 £+ 79 <3 - <3 <13 <4
08/19/03 1280 + 72 <3 <3 ' <13 <5
09/01/03 1250 + 75 <3 . <4 C <13, <4
0916/03 1300 % 172 " <5 T <6 <18 <6
09/30/03 1230 + 91 - <4 ;<4 - <19 <5
10/14/03 1290 + 70 <3 <3 . <14 <5 -
10/28/03 1250 + 94 <4 <5 <16 <5
111103 1270 + 89 s <3 o< 4 c <14, <4 .
11/25/03 1280 z 207 <7 <9 <34 < 14
12/16/03 1310 + 87 . <3 © <3 <11 - <4
MEAN 1311 + 126 3+3 413 15 + 12 5+5
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TABLE C-Vil.2 CONCENTRATIONS OF GAMMA EMITTERS IN MILK SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LITER + 2 SIGMA -

STC _COLLECTION K40 . .Cs134 . Cs137  Ba-140 . La-140
PERIOD - ' . ) i )
9G1  01/14/03 1300 * 91 <4 <4 <18 <7
02/11/03 1380 + 73 <3 <3 <13 <4
03/11/03 - 1330 + 98 <4 <5 < 16 <5
04/01/03 1290 + 86 - <4 C <4 <17 <6
04/15/03 1370 + 74 <3 <3 <11 <3
04/29/03 1430 + 94 <4 <4 <15 <5
05/13/103 1420 + 84 <3 <4 <14 <5
05/27/03 T 1300 £ 71 <2 <2 <7 <2
06/10/03 1430 + 92 <4 <4 <15 <5
06/24/03 " 1300 + 97 <4 " <5 <15 <5
07/08/03 1260 + 88 <4 <5 <23 <7
07/22/03 1260 + 106 <4 <5’ <17 <6
08/05/03 1150 & 105 <5 <5 <19 <6
08/19/03 1290 + 82 T <4 <4 <17 <6
09/02/03 1150 + 97 <4 <4 < 16 <6
09/16/03 1400 + 165 - <6 <6 <24 <8
09/30/03 . 1180 + 84 <4 <4 < 17 <6
10/14/03 1150 + 85 <3 <3 <15 <5
10/28/03 . 1270 + 87 ‘ <4 <4 <14 . <5
11/11/03 1320 + 87 : <3 <3 <11 <3
11125/03 1200 + 79 . <3 <4 <18 <6
12115/03 1140 + 179 <7 <7 <20 <9
MEAN 1287 £ 190 412 412 16 +8 5+3
22C1  01/14/03 1350 + 89 ' <4 <4 <19 <5
04/01/03 1380 ¢ 78 <3 ' <4 <17 <5
07/08/03 1380 + 78 <2 <3 <15 <5
10/14/03 1190 %+ 93 <3 <3 < 14 <5
MEAN 1325 ¢ 182 3+1 4+1 16 £5 5+03
23F1 0111403 1340 + 81 <3 <4 <17 <5
04/01/03 1290 + 122 <5 <5 <27 <9
07/08/03 1320 + 80 <4 <4 <26 <8
10/15/03 1270 + 77 <3 <3 <15 <4
MEAN 1305 % 62 412 4+2 21 + 12 7+4
25C1 01/14/03 1280 + 90 <2 <2 <10 <3
04/01/03 1420 + 75 <3 <3 <14 <4
07/08/103 1250 + 89 <4 <5 <30 <10
10/14/03 1310 + 153 <4 <5 <24 <9
MEAN 1315 + 148 3+2 4+3 19 + 18 7T+7
36E1 01/14/03 1370 + 86 <2 <2 <10 <3
04/01/03 1440 + 118 <5 <6 <25 <7
07/08/03 1250 + 83 <3 <4 <25 <7
10/14/03 1310 £ 75 <3 <3 <15 <5
MEAN 1343 163 3+3 4+3 19 + 15 6 +4
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TABLE C-VIII 1 QUARTERLY TLD RESULTS FOR LIMERICK GFNERATION STATION, 2003 .

. .
:’ .A.:;-..v

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

STATION .. MEAN ‘vJAN'-'MAR - APR JUN "L JuL - SEP OCT - DEC
CODE . +28.D.- - i Lo ‘
3652 ... 1005 68 £06 71:t80_ 74206 69 +03
36D1 6119 47116 65+ 03 .1 69+08 . .6307
261 . 69216 60202 . 74%03.. .- 7705 6.6 + 0.2
T3s1T 70203 ° 6906 0 769206 < T74:05 72106
4E1. . 54'+07 - . 50205 5407 - . : 56201 - 54+05
581 - . 77107 . L7207 7906 -~ 79108 77205
5H1 - 8310 . . . 78110 85+14 .. 90213 ' - 81113
6C1 75316 -, . 66208 84222 . 78106 .71t 08
781 7111 6.7 £ 06 76 + 03 T 75204 . "65204
7E1 70114 66 + 0.4 74 £ 05 7808 ', 63206
9C1 68 105 66 + 0.9 71 08 " 69 +04 . 65+08
1083 . . ., 7109 6804 72209 . 7712 ..  66%05
10E1 - > 7724 04 © 69205 - Tor7ax12 0 - 74212 -0 -72£06
10F3 71110 6402 " 75204 ' 74209 ... _71%02
1181 : 8.11 07 81104 282211 '85+04 : . 77109
13S2 10208 . - 10606 113206 - 11406 © 108 1.1
13C1 55+ 07 50 %12 158205 . 5610 - 54115
" U13E1 L 73313 69204 i 72105 .t 82206 ©68 +05
1481 - 6.2:¢ 1.2 _’59%05: L' "66205 - ' 68:04 . - 5607
D1 ,, . 71308 T 69%07 T (174204 . 75405 . 66+03
16F1 - - 70214 622 0.4 V72205 - 75207 | -0 7212
17B1 . + 64307 ‘60.£06 .- 68203 6.3 %03 . 53106
1852 74110 6.8 % 0.8 T 74210 80 1 05 74107
19D1 68+ 1.1 60 + 1.7 7004 70 £ 05 72 £ 08
20D1 65+ 17 58 %02 68 04 7517 . 58102
20F1 ... 68x12 6211, . 74303 7505 _ . 6503
2182 - 62+03 " 6104 ‘60205 - 64207 —,, 62406
2382 . 6.1+ 14 52 409 68 £ 04 64.204 . 59102
24D1 . 60109 59 %06 . 65%05 63 203 55 % 0.5
2582 T 644097 . 61204 o 5 67205 . 4 6B210 ' 59 %05
25D1 57 107 54 %04 58 %10 "Te2410 T . 56204
26S3 62+ 09 5.5 % 0.4 6.3 £ 0.5 6.6 + 0.6 63 £ 1.8
28D2° ° - .0 6513 "¢ 5904 71 . 73.+14° . 68206 7 161202
29S1 6010 "7 "61+06. .. 1 63404 " :.64108 © 53.+03
29E1 6.7 + 08 64 + 04 73 +13 " 672105 ' 6.4 £ 1.0
31S1 71106 6.8 £ 0.5 74 £ 06 172305 . 6804
31D1 83109 80 £ 0.8 84 £02 © - 8905 7.9 + 0.8
31D2 70+ 03 - 68105 - 70103 7.1 £ 06 7.0 £ 0.9
3452 7.4 £ 07 71 £03 74 £ 07 79+13 . 74 £03
34E1 6.8 + 0.9 62 %10 . 6803 72+ 14 . 7007
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TABLE C-VIll.2 . -MEAN QUARTERLY TLD RESULTS FOR THE SITE BOUNDARY,
. MIDDLE AND CONTROL LOCATIONS FOR LINERICK GENERATING
STATION, 2003
RESULTS IN UNITS OF MILLI-ROENTGEN PER STD. MONTH +2
' STANDARD DEVIATIONS OF THE STATION DATA
STATION SITE BOUNDARY T NIDDLE ‘CONTROL
CODE . $£2S.D; e
JAN-MAR 6.8+ 25 62+ 15 7.8+ 1.0
APR-JUN 7324 70+ 14 8.5+ 1.4
JUL-SEP 7524 71£15 9.0+ 1.3
OCT-DEC 69+ 25 ‘65+1.3 8.1+13
TABLECVIL3  SUMMARY OF THE AMBIENT DOSIMETRY PROGRAM FOR LIMERICK
'GENERATING STATION, 2003
RESULTS IN UNITS OF MILLI-ROENTGE_NISTD. MONTH
LOCATION _ SAMPLES - PERIOD PERIOD ... PERIODMEAN  PRE-OP MEAN
S . ANALYZED . MINIMUM MAXIMUM £28S.D. £2S.D.
SITE BOUNDARY 64 52 . 114 71t 24 76t 24
MIDDLE DISTANCE 92 . 47 ' 89 67+ 14 78+22
CONTROL ‘ 4 7.8 9.0 83+ 1.0 7.8+ 3.0

THE PRE-OPERATIONAL MEAN WAS CALCULATED FROM MONTHLY TLD READINGS

01/15/52 TO 12/02/94

.

SITE BOUNDARY STATIONS 3652, 381, 551, 751, 1003 1181, 1382 1481, 1882, 2182, 2382

25852, 2683, 2981, 3181, 3452

MIDDLE DISTANCE STATIONS - 36D1, 2E1, 4E1, 6C1, 7E1, 9C1, 10E1, 10F3, 13C1, 13E1, 15D1,

16F1, 1781, 18D1, 20D1, 20F1, 24D1, 25D1, 28D2, 29E1, 31D1, 31D2, 34E1

CONTROL STATIONS - 5H1
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TABLE C-IX.1 “"SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTEDIN . :

SURFACE WATER (T 'BITIUM LIQUID SCINTILLATION)

o -

i

'THE VICINITY OF LIMERICK GENERATING STATION, 2003

COLLECTION "~ EIEES RO :

PERIOD - -10F2 - o - 4381 - - . 2481 .

“JAN-MAR AUV 12/30/02 ~ 0/31/03 | 12/30/02 - 03/31/03
" APRJUN "05/05/03 -.07/01/03  0331/03 -,07/01/03 ;' 03/31/03 - 07/01/03
JULSEP . T Tr07/01/03™2708729003 ""07/01/03 < 09/20/03 ~ D7/01/03 - 09/29/03° " V- *

OCT-DEC ™ "~

Yt e

09/29/03 - 12/30/03

SURFACE WATER (GAMMA SPECTROSCOPY)

" 09/29/03 - 12/30/03

.

" OCT-DEC,

“09729/03 - 12/30/03

- PR !s.'. o

. DRINKING WATER lGROSS BETA & GAMMA SPECTROSCOPY)

09729103 - 12130103

oL

R LR T
\.. I

109/29/03 - 12/30/03

PN

COLLECT'ON h ‘e . ;:. 47._‘ - e PR
PERIOD _10F2 - - 13B1 n 12481 . . .

LUJAN (1) - - 12/30/02 - 01/27/03 . 12/30/02 - 01/27/03 n
FEB ~ LD f*: 01127103 403/03/03 :101727/03 ' 03/03/03 | s
MAR ) _ 03/03/03 2 03/31/03 - * 03/03/03 -- 03/31/03

~ APR o () © 03/31/03 '~ 04/28/03 . 03/31/03 - 04728103

. MAY : 05/05/03 -, 05/30/03 - .- 04/28/03 r' 05/30/03 . 04/28/03 - 05/30/03
JUN |05/30/03 - 07/01/03" - 0530103 "= 67/01/03 * ; 05/30/03 - 07/01/03.
JUL : 07/01/03 _-ﬂoma/oa 07/01/03 - 07/29/02 ~07/01/03 - _07129/02
TAUG . 07/28/03 - "09/02/03 * - 07/28/03 <'09/02/03 : 07/28/03 - 09/02/03 -
SEP. . an.....0002/03 - 09/29/03"-"09102103 - '09/20/03 ' 09/03/03 - 09/29/03 .
ocT - ‘09/29103 -.10/27/03"  09/29/03 - 10727/03° 09r29103 SYor7iost oo o
NOV a0 L)L 1027103 < 12101/03° 10127103 - 12/01103
' DEG o (1) -12/01/03 - 12130103, 12/01/03 - 12/30/03 .
' DRINKING WATER_(TRITIUM " S .
CCOLLECTION * © " +i 7 7 et redl : o -
" PERIOD ' ' 15F4 - - 16C2 -28F3
.. JAN-MAR _12/30/02 - 03/31/03 12/30/02 - 03/31/03 .12/30/02 - 03/31/03 . .12/30/02 - 03/31/03
. APRWJUN - : 03/31/03 <-07/01/03 - 03/31/03: ¢ 07/01/03 -03/31/03 - 07/01/03 .03/31/03 - 07/01/03
. JUL-SEP 07/01/03 - 09/29/03 ° 07/01/03 - 09/29/03 -07/01/03 - 09/25/03  07/01/03 - 09/29/03
'09/29/03 - 12/30/03

-DEC

12/01/03

L

[T

(1) SEE PROGRAM EXCEPTIONS SECTION FOR ‘E)-(PLANATION

Pl C-19

- 12/30/03 .

12/01/03 - 12/30/03

COLLECTION Coe SN e ' S
-+ PERIOD - - .15F4 o 18F7. - . 16C2 28F3
JAN - . 12/30/02 - 01/27/03 - 12/30/02 --01/27/03 © -12/30/02 - 01/27/03  12/30/02 - 01/27/03
FEB * 01/27/03 -.03/03/03 .01/27/03 -'03/03/03w 01/27/03 - 03/03/03 01127103 - 03/03/03
" MAR .03/03/03 -;03/31!03» -03/03/03 - 03/31/03 03/03/0; - 03/31/03° 03/03/03 - 03/31/03
APR oo 03/31/03 - 04/28/03 - 03/31/03 - 04/28/03 03/31/03 - 04/28/03 . 03/31/03 - 04/28/03
MAY . 04/28/03 -'05/30/03  04/28/03 - 05/30/03 . 04/28/03 - 05/30/03  04/28/03 - 05/30/03
JUN ’ 105/30/03 -:07/01/03  05/30/03 - 07/01/03  05/30/03 - 07/01/03 . 05/30/03 - 07/01/03
- JuL ‘07/01/03 -i07/28/03 .07/01/03 -:07/28/03 .07/01/03 - 07/28/03  07/01/03 - 07/28/03
'AUG' ‘07/28/03 - 09/02/03 "07/28/03 -:09/02/03 07/28/03 - 09/02/03 - 07/28/03 - 09/02/03
. SEP 09/02/03 - 09!29/03 '09/02/03 - 09/29/03 '09/02/03 - 09/29/03 - '09/02/03 - 09/29/03
- OCT ‘09/29/03 - 10127103 00129/03 - 10/27/03 ° ) '09/29/03 - 10/27/03  09/29/03 -~ 10/27/03
"~ Nov 10/27/03 - 12/0103 '10/27/03 - 12/01/03  10/27/03 - 12/01/03  10/27/03 - 12/01/03
.12/01/03 - .12/30/03 12/01/03 - 12/30/03



TABLE C-IX.1 .

- THE VICINITY OF LIMERICK GENERATING STATION, 2003

AIR PARTICULATE (GAMMA SPECTROSCOPY)

SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN

COLLECTION 10S3 1151 1451 13CS 22G1
PERIOD .
JAN-MAR. 12/30/02 - 03/31/03 . 12/30/02 -  Q3/31/03....12/30/02 _-. 03/31/03 .- ,12/30/02 - 03/31/03, 12/30/02 - 03/31/03
APR-JUN '03/31/03 - 06/30/03 ' 03/31/03 - 06/30/03 - 03/31/03 - 06/30/03 ° 03/31/03 - 06/30/03  03/31/03 - 06/30/03
JUL-SEP 06/30/03 - 09/29/03  06/30/03 - 09/29/03 05/30)03 - 09/29/03 . 06/30/03 - 09/29/03  06/30/03 - 09/29/03
OCT-DEC * 09/29/03 - 12/29/03  09/29/03 - 12/29/03 09/29/03 --12/29/03  09/29/03 - 12/29/03  09/29/03 - 12/29/03
AIR PARTICULATE_{GROSS BETA & 1-131) .
COLLECTION 1083 11S1 1481 13CS 22G1
PERIOD ’
wx . n r———
2 01/06/03 - 01/13/03  01/06/03 - 01/13/03 ' 01/06/03 - 01/13/03 01/06/03 - 01/13/03  01/06/03 - 01/13/03
3 01/13/03 - 01/21/03  01/13/03 - 01/21/03  01/13/03 -.01/21/03  01/13/03 - 01/21/03 ~ 01/43/03 - 01/21/03
4 01/21/03 - 01/27/03 01/21/03 - 01/27/03 0172103 - 01/27/03  01/21/03 - 01/27/03 01721703 - 01/27/03
5 01/27/03 - 0203/03 01/27/03 - 02/03/03 01/27/03 - 02/03/03  01/27/03 - 02/03/03  01/27/03 - 02/03/03
6 02/03/03 - 02/10/03  02/03/03 - 02/10/03 - 02/03/03 - 02/10/03 ~02/03/03 - 02/10/03  02/03/03 - 02/10/03
7 - 02/10/03 - 02/18/03  02/10/03 - 02/18/03 ~02/10/03 - 02/18/03 02/10/03 - 02/18/03 02/10/03 - 02/18/03
8 02/18/03 - 02/24/03 02/18/03 - 02/24/03 02/18/03 - 02/24/03 02/18/03 - 02/24/03 02/18/03 - 02/24/03
9 02/24/03 - 03/03/03 02/24/03 - 03/03/03 ~ 02/24/03 - 03/03/03  02/24/03 - 03/03/03 02/24/03 - 03/03/03
10 03/03/03 - 03/10/03  03/03/03 - 03/10/03 - 03/03/03 - 03/10/03 -'03/03/03 - 03/10/03  03/03/03 - 03/10/03
1 03/10/03 - 03/17/03  03/10/03 - 03/17/03 - 0N10/03 - 03/17/03 . 03/10/03 - 0X17/03  03/10/03 - 03/17/03
12 03/17/03 - 03/24/03. -03/17/03 - 03/24/03  03/17/03 - 03/24/03  03/17/03 - 03/24/03  03/17/03 - 03/24/03
13  03/24/03 - 03/31/03  03/24/03 - 03/31/03 ° 03/24/03 - 03/31/03  03/24/03 - Q3/31/03  03/24/03 - 03/31/03
14 03/31/03 - 04/07/03  03/31/03 - 04/07/03 03/31/03 --04/07/03 03/31/03 - 04/07/03  03/31/03 - 04/07/03 °
15 04/07/03 - 04/14/03  04/07/03 - 04/14/03 ' 04/07/03 - 04/14/03  04/07/03 - 04/14/03  04/07/03 - 04/14/03
16 04/14/03 - 04/21/03  04/14/03 - 04/21/03 04/14/03 - 04/21/03  04/14/03 - 04/21/03  04/14/03 - 04/21/03
17 04/21/03 - 04/28/03  04/21/03 - 04/28/03 04/21/03 - 04/28/03 04/21/03 - 04/28/03 04/21/03 - 04/28/03
18 04/28/03 - 05/05/03  04/28/03 - 05/05/03 04/28/03 - 05/05/03 04/28/03 - 05/05/03  04/28/03 - 05/05/03
19 05/05/03 - 05/12/03 05/05/03 - 05/12/03  05/05/03 - 05/12/03 ~05/05/03 - 05/12/03 * 0505/03 - 05/12/03
20 05/12/03 - 05/19/03 05/12/03 - 05/19/03 05/12/03 - 05/19/03 05/12/03 - 05/19/03 05/12/03 - 05/19/03
21 05/19/03 - 05/27/03  05/19/03 - 05/27/03  05/1S/03 - 05/27/03 05/19/03 - 05/27/03- 05/19/03 - 05/27/03
22 .05/27/03 - 06/02/03 | 05/27/03 - 06/0203 05/27/03 - 06/0203 05/27/03 - 06/02/03 = 05/27/03 - 06/02/03
23 06/02/03 - 06/09/03 06/02/03 - 06/09/03 - 06/02/03 - 06/08/03 06/02/03 - 06/09/03 06/02/03 - 06/09/03
24 06/09/03 - 06/16/03  06/09/03 - 06/16/03  06/09/03 - 06/16/03  05/09/03 - 06/16/03 ' 06/09/03 - 06/16/03
25 06/16/03 - 06/23/03 06/16/03 - 06/23/03 .06/16/03 - 06/23/03 06/16/03 - 06/23/03 06/16/03 - 06/23/03
26 06/23/03 - 06/30/03  06/23/03 - 06/30/03 06/23/03 - 06/30/03 06/23/03 - 06/30/03 °  06/23/03 - 06/30/03
27 06/30/03 - 07/07/03  06/30/03 - 07/07/03 06/30/03 - 07/07/03  (06/30/03 - 07/07/03  06/30/03 - 07/07/03
28 07/07/03 - 07114103  07/07/03 - 07/14/03 07/07/03 - 07/14/03  07/07/03 - 07/14/03  07/07/03 - 07/14/03
29 07/14/03 - 07/21/03  07/14/03 - 07/21/03  07/114/03 - 07/21/03  07/14/03 - 07/21/03  07/14/03 - 07/21/03
30 07/21/03 - 07/28/03  07/21/03 - 07/28/03  07/21/03 - 07/28/03  07/21/03 - 07/28/03 07/21/03 - 07/28/03
31 07/28/03 - 08/04/03  07/28/03 - 08/04/03 - 07/28/03 - 08/04/03  07/28/03 - 08/04/03 "~ 07/28/03 - 08/04/03 .
32 08/04/03 - 08/11/03  08/04/03 - 08/11/03 08/04/03 - 08/11/03 08/04/03 - 08/11/03  08/04/03 - 08/11/03
33 08/11/03 - 08/18/03 08/11/03 - 08/18/03 08/11/03 - 08/18/03 08/11/03 - 08/18/03  08/11/03 - 08/18/03
34 08/18/03 - 08/25/03 08/18/03 - 08/25/03 08/18/03 - 08/25/03 08/18/03 - 08/25/03  08/18/03 - 08/25/03
35 08/25/03 - 09/02/03  08/25/03 - 09/02/03  08/25/03 '~ 09/02/03  08/25/03 - 09/02/03  08/25/03 - 09/02/03 .
36 09/02/03 - 09/08/03 09/02/03 - 09/08/03 09/02/03 - 09/08/03 0S/02/03 - 09/08/03  09/02/03 - 09/08/03
37 09/08/03 - 09/15/03  (09/08/03 - 09/15/03 (09/08/03 - 03/15/03 09/08/03 - 09/15/03  (09/08/03 - Q9/15/03 -
38 09/15/03 - 09/22/03  09/15/03 - 09/22/03 09/15/03 - 08/22/03 09/15/03 - 09/22/03  09/15/03 - 09/22/03 ~
39 09/22/03 - 09/29/03  09/22/03 - 09/29/03  09/22/03 - 09/29/03 09/22/03 - 09/29/03  09/22/03 - 09/29/03
40 09/29/03 - 10/06/03  ©9/29/03 - 10/06/03  09/29/03 - 10/06/03 ~(09/29/03 - 10/06/03 0%/29/03 - 10/06/03
41 10/06/03 - 10/13/03  10/06/03 - 10/1/03  10/06/03 - 10/13/03  10/C6/03 - 10/13/03  10/06/03 - 10/13/03
42 10/13/03 - 10/20/03  10/13/03 - 10/20/03  10/13/03 - 10/20/03  10/13/03 - 10/20/03  10/13/03 - 10/20/03
43 10/20/03 - 10/27/03  10/20/03 - 10/27/03  10/20/03 - 10/27/03  10/20/03 - 10/27/03  10/20/03 - 10/27/03 -
44 10/27/03 - 11/03/03  10/27/03 - 11/03/03  10/27/03 - 11/03/03  10/27/03 - 11/03/03  10/27/03 - 11/03/03 .
45 11/03/03 - 11/10/03  11/03/03 - 11/10/03  14/03/03 - 11/10/03  11/03/03 - 11/10/03  11/03/03 - 11/10/03
46 11/10/03 - 1117/03  11/10/03 - 11/17/03  11/10/03 - 11/17/03 11/10/03 - 11/17/03  11/10/03 - 11/17/03
47 11/17/03 - 11/24/03  11/17/03 - 11/24/03  11/17/03 - 11/24/03  11/17/03 - 11/24/03  11/17/03 - 11/24/03
48 11/24/03 - 12/01/03  11/24/03 - 12/01/03  11/24/03 - 12/01/03  11/24/03 - 12/01/03  11/24/03 - 12/01/03
49 12/01/03 - 12/08/03  12/01/03 - 12/08/03  12/01/03 - 12/08/03  12/01/03 - 12/08/03 12/01/03 - 12/08/03
50 12/08/03 - 1215/03  12/08/03 - 12/15/03 12/08/03 - 12/15/03  12/08/03 - 12/15/03  12/08/03 - 12/15/03
51 12/15/03 - 12/22/03  12/15/03 - 12/22/03  12/15/03 - 12/22/03  12/15/03 - 12/22/03  12/15/03 - 12/22/03
52 12/22/03 - 12/29/03  12/22/03 - 12/29/03 12/22/03 - 12/29/03  12/22/03 - 12/29/03  12/22/03 - 12/29/03

C-20
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TABLE C-IX.1 SUMMARY OF COLLECTION'DATES FOR SAMPLES COLLECTEDIN - _
THE VICINITY OF-LIMERICK GENERATING STATION, 2003 '
LD . SN -
STATION JAN - MAR ~ .. APR -'JUN JuL --SEP OCT - DEC
COLE: ™ . R I R o M TEes e
3652 . 01/07[03 £.04/08/03 :,.04/08/03 - 07/08/03 | 07/08/03 -.10/01/03 - 10/01/03 - 01/06/04
36D1 © 01/07/03 =:04/08/03 +04/08/03" - 07/08/03 , (07/08/03 - 10/01/03 ¢ 10/01/03 - 01/06/04
2E1 01/07/03 - 04/08/03 " 04/08/03 - 07/08/03 - 07/08/03 + 10/01/03" * "10/01/03 - O1/06/04 .
3s1 01/07/03 - 04/08/03  04/08/03 - 07/08/03 . 07/08/03 - 10/01/03°  10/01/03 - 01/06/04 .
41| 01/07/03 - 04/08/03 ' 04/08/03 - 07/08/03 - 07/08/03 - A0/01/03'-10/01/03 - 01/06/04
551 I 01/07/03 - 04/08/03  04/08/03 -'07/08/03 . 07/08/03 - 10/01/03°  10/01/03 - 01/06/04 |
5H1 01/07/03 - 04/08/03  04/08/03 - 07/08/03  07/08/03 - 10/01/03- 10/01/03 - 01/06/04
6Ct ;" . . O107/03'04/081F " . 04/08703 ~‘07l08/03"‘ 07/08/03 '+ 10/01/0377710/01/03 - V1034 ™ -
7s1 - _ 01/07/03 -.04/08/03 "04/08/03 - 07/08/03 = O7/08/03 - 10/01/03  10/01/03 - 01/06/04
7E1 “. 01/67/03 - 04/08/03 | 0410803 - 0708103 .* 07108103 - 10/01/03  10/01/03 - 01/06/04
oc1’ 01/07/03 - 04/08/03 . 04708/03 - 07/08/03 - ‘07/08/03 - 10/0/03 _10/01/03 - 01/06/04
10S3 "01/07/03 < 04/08/03  : 04/08/03 - 07/08/03 ".07/08/03 - 10/01/03 ---10/01/03 - 01/06/04
“10E1 01/07/03 - 04/08/03  D4/08103 £ 07/08/03 " 07/08/03 - 10/0103  10/01/03 - 01/06/04
10F3 ‘04707103 - 04/08/03 < /04108/03 < 07/08/03 T.07/08/03 --10/01/03  10/01/03 - 01/06/04
1151 01107103 -*04108/03 (040803 -, 07/08/03 . 07/0B/03 - 10/01/03 ; 10/01/03 - 01/06/04 .
1352 01/07/03 - 04/08/03 ° 04/08/03 *.07/08/03 * 07/08/03 -"10/01/03  10/01/03 - 01/06/04
13C1 . buo7io3 _04/08103 f:n4/oa/03 - 07/08/03 . 07/08/03 -"10/01/03 ~ 10/01/03 - 01/06/04 .
13E1 K 01m7103 -.04/08/03 - 04/08/03 - 07/08/03. :07/08/03 - 10/01/03  10/01/03 - 01/06/04 .
1451 01/07/03‘ -704/08/03  -04/08/03 - '07/08/03 . 07/08/03 - 10/01/03 _10/01/03 - 01/06/04 - *
15D1 01/07/03 - 04/08103 ,'04/03103 -:07/08/03 -*07/08/03 - 10/01/03  10/01/03 - 01/06/04
16F1 0167103 -.04/08/03 0408103 --07/08/03. 07/08/03 - 10/01/03 1010103 - 01/06/04
1781 ¢ -01/07/03 -mzoa/oa ~ 04/08/03 -"07/08/03 ~ 07/08/03 - 10/01/03  10/01/03 - 01/06/04
1852 . 01/07/03 - 04/08/03 04103103 - 07]08/03 ..07/08/03 - 10101103 10/01/03 - 01106l04
19D1 01/07/03 - o4108103 04108/63 - 0208/03 - 07108103 -, 1010103 10101103 - 01/06/04
2001 01/07/03 --04/08/03  04/08/03 - O7/08/03 - O7/08/03 - -10/01/03  10/D1/03 - 01/06/04
20F1 01/07/03 - 04/oei03 : 04/08/03 - 07708103 07/08/03‘ - 10/0103  10/01/03 - 01/06/04
2182 - 01[07/03 - "04708/03 .04108/03 - 07/08/03 " 07/08/03 - 10/01/03 - 10/01/03 - 01/06/04
2352 01/07/03 - 04/08/03 "~ 04/0B/03 --07/08103 _ 07/08/03 - 10/01/03  10/01/03 - 01/06/04
24D1 01/07/03 - 04/08/03 " 04/08/03 - 07/08/03 ' 07/08/03 --10/01/03 " 10/01/03 - 01/06/04
2552 01/G7i63 - 04108003 04/08/03 - 07/08/03  07/08/03 - 1010103 10/01/03 - 01/06/04
25D1 01/07/03 - 04/08/03 '04/08/03” - 07/08/03 - 07/08/03 - 10/01/03  10/01/03 - 01/06/04 ..
2653 01/07/03 - 04/08/03 - - 04/08/03 - 07/08/03  07/08/03 - 10/01/03  10/01/03 - 01/06/04
28D2 01/07/03 - 04/08/03  04/08/03 -*07/08/03 - 07/08/03 - 10/01/03  10/01/03 - 01/06/04
2951 _01/07/03 - 04/08/03 _ 04/08/03 - 07/08/03 07/08/03_- 1001103 10/01/03 - 01/06/04
29E1 01/07/03 - 04/08/03  04/08/03 - 07/08/03 - 07/08/03 - 10/01/03  10/01/03 - 01/06/04 _
3151 01/07/03 - 04/08/03 -04/08/03 - O7/08/03 . 07/8/03 - 10/01/03  10/01/03 - O1/06/04 "
3101 01/07/03 - 04/D8/03 04/08/03 - 07/08/03 - O7/08/03 - 10/01/03  10/01/03 - 0106104
3102 _ . 0D1/07/03 - 04/08/03 _ 04/08/03.- 07/08/03 . _ 07/08/03 - 10/01/03.. 10/01/03 - 01/06/04 ~
3452 01/07/03 - 04/08/03  04/08/03 - 07/08/03 , 07/08/03 - 10/01/03  10/01/03 - 01/06/04 ~
34E1 01/07/03 - 04/08/03  04/08/03 - 07/08/03  07/08/03 - 10/01/03  10/01/03 - 01/06/04



FIGURE C-1
MEAN MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE'VICINITY OF LGS, 1982 - 2003
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FIGURE C-1 (cont.)

Note: Second half of 2000
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FIGURE C-2
MEAN MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN DRINKING
WATER SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 2003
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FIGURE C-3
MEAN ANNUAL CS-137 CONCENTRATIONS IN FISH SAMPLES
COLLECTED IN THE VICINITY OF LGS, 1982 - 2003
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| | FIGURE C-4 -~ .
CONCENTRATIONS OF CS-137 IN SEDIMENT SAMPLES
COLLECTED IN THE VICINITY OF LGS, 1982-2003
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MEAN MONTHLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE

FIGURE C-5

SAMPLES COLLECTED IN THE VICINITY OF LGS, 1982 - 2003
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FIGURE C-5 (cont.)

U S ey [ S S
. c — o] .
-9 " — — — " “
. o o Q0 .
' = : pun e 3 I '
. 0. 0 O] .
EEEEEL SLERERTE A O Y E o s
: + ’ ++ : :
L T Rt U SO SRS Ut SURPR
Y . T M .
m:. .... .m.
3 : :
" . .
. IEEE AR E RS E LR NS
e : :
. . :
R U e fenees p ....-...m ...........................
B S eovonon Frecen- pececenn
L] . .\v' “ H“
1 1 [ 3 3 1 ....m
w

Jajauwl oi.:o:Oa -3




FIGURE C:6
MEAN WEEKLY GROSS BETA CONCENTRATIONS IN AIR PARTICULATE
SAMPLES COLLECTED IN THE VICINITY OF LGS, 2003 '
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FIGURE C-7
MEAN QUARTERLY AMBIENT GAMMA RADIATION LEVELS (TLD)
IN THE VICINITY OF LGS, 1985 -2003 -
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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-1.1 CONCENTRATIONS OF GROSS BETA INSOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LITER & 2 SIGMA

COLLECTION 16C2
PERIOD

JAN <14 -

FEB <19 ‘
MAR <19

APR <15

MAY <19 T
JUN <18 ‘ :

JuL < 1.6

AUG <15

SEpP <17 L
OCT <16 . . LT
NOV <20

DEC <17

MEAN 17 + 04

TABLE D-1.2 CONC.ENTRATIONS OF GROSS BETA SOLUBLE IN DRINKING WATER SAMPLES
COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LiITER + 2 SIGMA

COLLECTION 16C2
PERIOD ,

JAN 19 % 09 s

FEB 27 1.4

MAR 18 + 1.0

APR 14 14 .

MAY 24 £ 10 . :

JUN 09 +09 |
JuL 18 + 09 -
AUG 22 £ 10

SEP 22 ¢ 1.1 :

ocTt 18 +09

NOV 29 £ 19

DEC 19 + 09

MEAN 20 1.1 N T



a

TABLE D-1.3 CONCENTRATIONS OF GAMMA EMITTERS IN DRINKING WATER SAMPLES COLLECTED

IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF PCI/LITER % 2 SIGMA

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

16C2 JAN <3 <2 <4 <3 <6 <4 <3 <2 <4 <12 <3
FEB <4 <3 <13 <4 <11 <10 <7 <4 <5 <19 <4
MAR <2 <3 <8 <2 <4 <5 <3 <2 <2 <14 <2
APR <2 <2 <3 <2 <4 <6 <3 <2 <3 <10 <3
MAY <3 <4 <6 <2 <6 <7 <4 <4 <3 <17 <4
JUN <4 <3 <12 <6 <7 <9 <5 <4 <4 <18 <8
JUL <5 <4 <7 <7 <9 <7 <4 <4 <3 <21 <6
AUG <3 <4 <9 <4 <8 <5 <4 <4 <5 <20 <5
SEP <3 <3 <4 <2 <4 <5 <5 <2 <3 <15 <3
OCT <3 <3 <4 <2 <3 <5 <5 <2 <2 <11 <2
NOV <5 <4 <11 <4 <6 <8 <4 <4 <6 <13 <7
DEC <2 <2 <5 <2 <4 . <8 <4 <5 <3 <13 <2
MEAN 32+19 31115 70168 3235 60148 64+40 4221 33121 3522 15+ 7 4.1 £ 41




TABLE D-Il.1 .. CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES ..
T : - COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

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

COLLECTION . 1182

PERIOD S -
1 .-16 2 3 - .
2 21+ 3
3 23+ 3
4 ) 18+ 3
5 " " 25+ 4 A
6 18 + 4 :
7 20 £ 3
8 40+ 4
9 32+ 4
10 25 4
11 18 £ 4
12 133
13 15 4
14 15+ 4
15 15+ 3
16 26 2 4
17 12+3
18 23+ 3
19 123 L
20 11+ 4
21 8+ 2
22 11+ 3
23 91+ 3
24 14 + 3
25 12+ 3
26 28 £ 4
27 : 17+ 3
28 15+ 3
29 22+ 4
30 25+ 4
31 21+ 3
32 10+ 3
33 19 + 4
34 14 £ 4
35 30 + 4
36 165
37 124
38 18 ¢ 4
39 312 4
40 12+ 4
41 44 + 4
42 19 ¢ 4
43 22 t 4
44 33+ 4
45 24 + 4
46 15+ 4
47 325
48 18 + 4
49 14 + 4
50 18 ¢ 4
51 22 + 4
52 21+ 4

MEAN 20 + 16



TABLE D-1l.2 CONCENTRATIONS OF GAMMA EMITTERS IN AIR PARTICULATE SAMPLES
’ COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

RESULTS IN UNITS OF E-3 PCI/ICU METER % 2 SIGMA

STC  COLLECTION Be-7 Mn-54 Co-58 -Co-60 Cs-134 Cs-137
PERIOD .

11S2 12131 - 04/01/02 61 £ 13 Y03 <06 0 <07 < 06

04/01 - 07/0102 68 + 13 <10 <06 IPER} <06 <08

07/01 - 09/30/02 60 & 14 <06 <07 <07 . <11 <07

09/30 - 1213002 52 12 <08 <05 <06 <09 <08

MEAN 60+13 07+06 06+02 08%04 08104 07 +02




TABLE D-1I.1  CONCENTRATIONS-OF 1-131 BY CHEMICAL SEPARATION AND GAMMA EMITTERS IN MILK
SAMPLES COLLECTED IN THE VICINITY OF LIMERICK GENERATING STATION, 2003

.- LT e

RESULTS IN UNITS OF PCULITER 2 SIGMA

Cs-137 °

STC COLLECTION 1131 . K-40 Cs-134 Ba-140 La-140
PERIOD e . S e .

1981 01/14/03 <03 1351 £ 117 <4 <3 ~ <31, - <5
04/01/03 <02 1394 % 179 <4 <6 <130 0 T <4
07/08/03 <03 1205 £ 169 <5 <6 <42 . 1:<B
10/14/03 <05  1447.% 121 <4 <4 <1 <5 -

MEAN 033 025 1349 + 208 4 %2 5§+3 25430 5 4 2

2181 01114/03 <03 1453 % 119 <3 <2 <29t <4
04/01/03 <02 1429 % 165 <5 <4 <17 <3 -
07/08/03 <03 1279 £ 185 <5 <5 <39 <12
10/14/03 <04 1387 + 124 <4 <4 - <13 <2~ .-

MEAN 030 £ 0.16 1387 & 154 4 &2 4 %2 25 + 24 549
9G1  01/14/03 <04 1427 £ 111 <3 <2 <22 <5
04/01/03 <02 1320 % 117 <3 <4 <t <3
07/08/03 <04 1334 2 164 <5 <4 <37 <8
10114103 <04 1229 £ 119 <3 <4 <19 <3
MEAN 035 % 0.20 32 4t 2 .22, 55 .

1328 £ 162



TABLE D-IV.1 SUMMARY OF COLLECTION DATES FOR SAMPLES COLLECTED IN

DRINKING WATER {(GROSS BETA & GAMMA SPECTROSCOPY)

COLLECTION
PERIOD

16C2

THE VICINITY OF LIMERICK GENERATING STATION, 2003

JAN
FEB
MAR
APR

MAY
JUN
JuL
AUG
SEP
ocT
NOV
DEC

AIR PARTICULATE (GAMMA SPECTROSCOPY)

COLLECTION
PERIOD

12/30/02 - 01/27/03
01/27/03 - 03/03/03
03/03/03 - 03/31/03

033103 - 04/28/03

04/28/03 - 05/30/03
05/30/03 - 07/01/03
07/01/03 - 07/28/03
07/28/03 - 09/02/03
09/02/03 - 09/29/03
09/29/03 - 10/27/03
10/27/03 - 12/01/03
12/01/03 - 12/30/03

1152

JAN-MAR
APR~JUN
JUL-SEP

OCT-DEC

12/30/02 - 03/31/03
03/31/03 - 06/30/03
06/30/03 - 09/29/03
09/29/03 - 12/29/03

AIR PARTICULATE (GROSS BETA)

COLLECTION COLLECTION
PERIOD 1152 PERIOD 1152

1 12/30/02 - 01/06/03 27 06/30/03 - 07/07/93

2 01/06/03 - 01/13/03 28 07/07/03 - 07114103

3 011303 - 01/20/03 29 0714103 - 0772103

4 012003 - 01/27/03 30 0772103 - 07/28/03

5 01/27/03 - 02/03/03 31 07/28/03 - 08/04/03

6 02/03/03 - 02/10/03 32 08/04/03 - 08/11/03

7 0210/03 - 02/17/03 33 081103 - 08/18/03

8 02117/03 - 02/24/03 34 08/18/03 - 08/25/03

9 02/24/03 - 03/03/03 35 08/25/03 - 09/01/03

10 03/03/03 - 03/10/03 36 09/01/03 - 09/08/03

11 03/10/03 - 03/17/03 37 09/08/03 - 091503

12 03117/03 - 03/24/03 38 09/15/03 - 09/22/03

13 03/24/03 - 03/31/03 -39 0922003 - 09/29/03

14 03/31/03 - 04/07/03 40 09/29/03 - 10/06/03

15 04/07/03 - 04/14/03 41 10/06/03 - 10/13/03

16 04/14/03 - 04/21/03 42 10/13/03 - 10720703

17 04/21/03 - 04/28/03 " 43 1020/03 - 10727/03

18 04/28/03 - 05/05/03 44 10/27/03 - 11/03/03

19 05/05/03 - 05/12/03 45 11/03/03 - 11/10/03

20 05/12/03 - 05/19/03 46 11110003 - 1117/03

21 05/19/03 - 05/26/03 47 111703 - 11724103

22 05/26/03 - 06/02/03 48 11/24/03 - 12/01/03

. 23 06/02/03 - 06/05/03 49 12/01/03 - 12/08/03
24 06/09/03 - 06/16/03 50 12/08/03 - 12115/03

25 06/16/03 - 06/23/03 - 51 12/15/03 - 12/22/03

26 06/23/03 - 06/30/03 52 1212203 - 12/29/03
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. FIGURE D1 -
COMPARISON OF MONTHLY INSOLUBLE GROSS BETA CONCENTRATIONS IN
- DRINKING WATER SAMPLES SPLIT-BETWEEN ENV-AND TBE, 2003
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FIGURE D-2
COMPARISON OF MONTHLY SOLUBLE GROSS BETA CONCENTRATIONS IN
DRINKING WATER SAMPLES SPLIT BETWEEN ENV AND TBE, 2003
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FIGURE D-3
COMPARISON OF WEEKLY GROSS BETA CONCENTRATICNS IMN AIR PARTICULATE
SAMPLES COLLECTED FROM LGS COLLOCATED LOCATIONS 1151 AND 11S2, 2003
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APPENDIX E

INTER-LABORATORY COMPARISON
PROGRAM



TABLEE-1 ~ : ANALYTICS ENVIRONMENTAL RADIOACTIVITY CROSS CHECK PROGRAM
. TELEDYNE BROWN ENGINEERING, 2003
" _(PAGE 1 OF 3)

! . - ldentification - . - . Reported Known  ‘Ratio ()
! -~ _Month/Year. -~ Number . .-Matrix " Nuclide Units - Value (a) :Value (b) - TBE/Analytics  Evaluation ()
March, 2003 . .. E3585-396 Mitk . Sr-89 " pCilL 80 133 . 0.60 oo N@y)
Sr-90 pCill 11.2 11.8 0.85 A
- "E3586-396 Mikk 1131 pCiL ~-* 75 74 1.01 A
Ce-141 pCilL 168 173 0.97 A
Cr-51 -7 pCilL: - 243 - .246 ..+ 0.99 A
Cs-134 ... pCilL -~ 83 90 0.92 A
Cs-137. pCiL - . = 207 200 1.04 A
-~ Co-58 . pCi/L . © 49 47 1.04 A
-~ Mn-54 " pCilL* =~ 65 64 1.02 A
- Fe-59 .7 - pCi. =~ 83 47 1.13 A
< Zn65.. pCill-- ' 114 93 1.23 w
. - Co-60 ;.. = pCilL’ - "~ 169 162 1.04 A
-~ E3588-396 AP - Ce-1410. pCi- .. 239 224 1.07 A
Cr-51 pCi 348 318 1.09 A
Cs-134 pCi =~ .. 101 117 :0.86 A
© Cs-137 - pCi-. -7 277 259 1.07 A
© Co-58 - pCi : -7 66 60 1.10 A
Mn-54 .. pCi - ' 97 83 1.17 A
.. Fe-89 " pCi.. °- 80 61 1.31 N@
<7 Zn65 " . pCi = ' 152 120 1.27 w
. Co-60 pCi . -~ 223 209 1.07 A
. E3587-396 Charcoa! 1-131 .. pCi. -+ 68 74 0.92 A
June, 2003 - -:E3747-396 . Milk - - Sr-89 ". pCiL:-. 89 . 8 - " 1.05 A
Sr-90 pCill 20 23 0.87 A
.. E3748-396 . i Milk 131 pCiL - - . 115 103 1.12 A
Ce-141 pCi/L 285 283 1.01 A
S ¢ .Y I pCiL* .:266 - 239 - . 111 A
Lo Cs-134 - pCibi- 99 103 0.96 A
oL Cs-137 1+ pCilL: .+ 236 230 1.03 A
't Co-58 .. pCi. .- - 106 93 1.14 A
‘*Mn-§54 ... - pCilL""--". 190 186 1.02 A
- Fe-89 . pCilL>> .7 108 99 1.09 A
. Zn-B65 "7 pCi/L ' 208 181 1.15 A
*% Co-60:. : pCi/L.- - 142 132 1.08 A
- E3750-396 AP © Ce-141.-: pCi.+* -7+ 238 248 0.96 A
Cr-51 pCi 239 209 1.14 A
Cs-134 pCi 79 91 0.87 A
Cs-137 pCi 189 202 0.94 A
Co-58 pCi 71 81 0.88 A
Mn-54 pCi 164 163 1.01 A
Fe-59 pCi 91 87 1.05 A
Zn-65 pCi 155 159 0.97 A
Co-60 pCi 109 116 0.94 A
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TABLE E-1 ANALYTICS ENVIRONMENTAL RADIOACTIVITY CROSS CHECK PROGRAM
TELEDYNE BRO'NN ENGINEERING, 2003
(PAGE 2 OF 3) ‘
- Identification Reported Known Ratio (c) :
Month/Year  Number - Matrix - Nuclide Units  Value(2) - Value (b) TBE/Analytics Evaluation (d
: m
June, 2003 E3749-396 " Charcoal 1-131 pCi - 78 © 62 1.26 - w
September, 2003 E3898-396 Milk Sr-89 pCiL 45 100 0.45 N (1)
. Sr-90 pCiL - 13 14 0.93 A ‘
-E3899-396 Milk 1-131 pCilL 73 74 0.99 A
Ce-141 pCiL : 85 86 0.99 A :
Cr-51 pCiL . - 220 233 0.94 A l
Cs-134 . pCilL- 106 119 0.89 A :
Cs-137 pCilL 90 88 1.02 A X
Co-58 pCilL 96 93 - 0.97 A
Mn-54 pCilL 95 93 1.02 A
Fe-59 pCilL 84 79 1.06 A
Zn-65 pCilL 187 176 1.06 A
Co-60 pCilL 132 123 1.07 A
E3901-396 AP Ce-141 pCi 79 77 1.03 A
Cr-51 pCi 227 210 1.08 A
Cs-134 pCi a3 108 0.86 A
Cs-137 pCi 70 79 0.89 A
Co-58 pCi 80 89 0.80 A
Mn-54 pCi 73 84 0.87 A
Fe-59 pCi 74 71 1.04 A
Zn-65 pCi 143 158 0.91 A
Co-60 pCi 93 111 0.84 A
E3900-396 Charcoal 1-131 pCi 74 86 0.86 A
November, 2003 E3790-396 Milk Sr-89 pCill 185 168 1.10 A
Sr-90 pCi/L 19 17 1.12 A
E3971-396 Milk 1-131 pCiL 87 90 0.97 A
Ce-141 pCi/ll 186 202 0.92 A
Cr-51 pCi/l 287 280 1.03 A
Cs-134 pCiL 119 135 0.88 A
Cs-137 pCilL 116 129 0.90 A
Co-58 pCil 1111 111 1.00 A
Mn-54 pCill. 176 173 1.02 A
Fe-59 pCilL 94 102 0.92 A
Zn-65 pCill 190 197 0.96 A
Co-60 - pCill. 140 155 0.90 A



.- -
.

(1) Incorrectly calculated. The recalculated March & September Sr-89 results of 138 & 95.8 pCilL, respectively, are acceptable.
- The efficiency required for these samples is different than the efficiency for regular samples. NCR 04-02
(2) Using only the results from the 1099.2 keV photon, the Fe-59 would be 71 pCi, which is acceptable. Coincidental summing occurs only
with significant Fe-59 activity levels. Therefore, there is no impact on environmental samples. NCR 04-02

(a) Teledyne Brown Engineening reported result.

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

(c) Ratio of Teledyne Brown Engineering to Analytics results.

(d) Analytics evaluation based on TBE intemal QC limits: A= Acceptable. Reported result falls within ratio limits of 0.80-1.20.

W-Acceptable with waming. Reported result falls within 0.70-0.80 or 1.20-1.30. N = Not Acceptable. Reported

resuilt falls outside the ratio limits of < 0.70 and > 1.30.

E-3

TABLE E-1 - . ANALYTICS ENVIRONMENTAL-RADIOACTIVITY CROSS CHECK PROGRAM
.- TELEDYNE BROWN ENGINEERING, 2003
¢ ~(PAGE 3 OF 3)
- . Identification e Reported Known. .., - Ratio (c) -
* Month/Year '--. Number .-Matrix -~ Nuclide:.-  Units . Value (a) - Value (b) - -TBE/Analytics  Evaluation (d)
November, 2003 "E3973-396 : AP . - Ce-141. - pCi - .-+ 144 1427 A+ 1.01 - A
: T Cr-51: " .& pCi - - 203 198 - 1.03 A
.+ Cs-134 - pCi ~ . 90 96 . . 0.94 A
i Cs-137 .02 pCi- - 85 91 0.93 A
' Co-58: - pCi: -~ 80 78 1.03 A
Mn-54 pCi . 115 122 .+ - 0.94 A
w Fe59- . pCi. .. 72 © 72 1.00 A
T Zn-B5 pCi.: "~ - 121 139 0.87 A
- . Co-60.-::: pCi- .- .. 102 109 0.94 A
E3972-396 . Charcoal: '[-131. .-, pCi.;-o > 67 77 0.87 A
R o



TABLE E-2 DGE/EML ENVIRONMENTAL RADIOACTIVITY CROSS CHECK PROGRAM
TELEDYNE BRCWN ENGINEERING, 2003
(PAGE 1 OF 2)
I\
Identification Reported Known Ratio (c) I
Month/Year - Number Media - Nuclide Units - Yalue (a) - Value (b) TEBE/EML Evaluation (d)
March, 2003 QAP 58 AP Co-60 Bg/filter 359 . 335 1.07 A
(QAP 0303) Cs-137 Baffilter . 113.7 99.7 1.14 A
Gr-Beta Bq/ffiter - 1.6 1.5 1.07 A
Mn-54 Bgffiter - 494 43.8 1.13 A
Sr-90 Bgffilter - - 2.4 28 0.86 A
Soil Ac-228 Bg/kg 70.2 57.06 1.23 w
Bi-212 Baq/kg 725 60.6 1.20 w
Bi-214 Bqg/kg 76.2 67.0 1.14 A
Cs-137 Ba/kg 1883 1450 1.30 N )
K-40 Ba/kg 8057 © 636 1.27 W
Pb-212 Ba/kg 74.8 57.9 1.29 w
Pb-214 Ba/kg 79.2 711 1.1 A
Sr-90 Ba/kg 53.5 64.4 0.83 A
Th-234 Bag/kg 169.1 127 1.33 A
Vegetation Co-60 Bg/kg 144 12.1 1.19 A
Cs-137 Bag/kg 522 444 1.18 A
K-40 Bg/kg 1360 1120 1.21 A
Sr-90 Bag/kg 498.3 650 0.77 A
Water Co-60 Bq/l 252.3 234 1.08 A
Cs-134 Bag/L 311 30.5 1.02 A
Cs-137 Bg/L 71.5 63.8 1.12 w
Gr-Beta Bq/L 821.3 627.5 1.31 w
H-3 Bag/l 418.3 390 1.07 A
Sr-90 Bqg/l 3.63 4.34 0.84 W
September, 2003 QAP 59 AP Mn-54 Bg/filter 54.0 58.0 0.93 A
(QAP 0309) Co-60 Bq/filter 53.3 55.1 0.97 A
Sr-90 Ba/filter 1.7 2.058 0.83 A
Cs-137 Bg/filter 51.2 54.8 0.93 A
Gr-Beta Bg/filter 34 3.89 0.87 w
Soil K-40 Bag/kg 517.0 488.0 1.06 A
Sr-90 Bq/kg 70.0 80.3 0.87 A
Cs-137 Ba/kg 21270 1973.0 1.08 A
Bi-212 Bq/kg 56.1 539 1.04 A
Pb-212 Ba/kg 52.7 50.7 1.04 A
Bi-214 Bqg/kg 36.4 344 1.06 A
Pb-214 Ba/kg 41.5 352 1.18 A
Ac-228 Ba/kg 56.2 50.8 1.11 A
Th-234 Bqg/kg 1454 116.0 1.25 A
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TABLE E-2 - DOE/EML ENVIRONMENTAL"RADIOACTIVITY CROSS CHECK PROGRAM
’ TELEDYNE BROWN ENGINEERING, 2003

¢t (PAGE 2 OF 2)
. ldentlf catlon < Reported Known - ‘h‘é‘ﬁ& (©

Month/Year - Number - Medra = Nuclide Units "+ "Value (a) . Value (v) TBE/EML Evaluahon {d)

"‘September 2003 QAP59 * “Water-1. H-3h a4 Bg/L- ' -511.0 . 4463 . .1.14 A

‘ ‘ (QAP 0309) T Co-B0 s Bg/lL ©.:491.0 5130 ~ 0.96 A

. C 890 Bg/l : 59 7.04 0.84 W

o ' < © L Cs-134. Bg/l. © . 624 63.0 0.99 A

© Cs-137 t¥ Bglli- 1749 80.3 0.93 A

I ' ’ _‘ v Gr-Beta . Ba/L. - 1663.0 1948.0 0.85 A

v BN

ey

-

(1) Incorrect bottle size used. 'Sample was placed into a smaller container and recounted. All recount results were acceptable

except Bi-212 which was acceptable with wamrng Prevrousty analyzed samples were examined and no other incorrect container sizes

were noted. NCR 03-07
(a) Teledyne Brown Engineering reported result,
(b) The DOE/EML known value is equal to 100% of the parameter present rn the standard as detenmned by gravrmetnc and/or
volumetric measurements made dunng standard preparatron ’ N
{c) Ratio of Teledyne Brown Engineering to DOE/EML results. .
(d) DOE/EML evaluation: A-aooeptab/e W=acceptable with wamrng N-not acceptable 4
E-5



TABLEE-3 .ERA ENVIRONMENTAL RADIOACTI¥ITY CROSS CHECK PROGRAM
TELEDYNE BROWN ENGINEERING, 2003

(PAGE 1 OF 1)

. |dentification .
Month/Year  Number . Media- Nuclide

May, 2003 Rad 53 Water 1-131
) . H-3
Co-60

Cs-134 -
Cs-137 .

Sr-89 .
Sr-90 -

November, 2003 Rad 55 Water 1-131
: H-3
Co-60
* Cs-134

Cs-137 -

Sr-89
Sr-90
Gr-Beta

Reported |

Known .

|
Evaluation (]

Uni_(i :

pCi/L. .

pCill.
pCi/L

pCi.
pCiiL.. .
pCi/L..

pCi/L

pCilL
pCilL

pCill. .

pCi/L
pCiL
pCilL
pCi/L
pCi/L

Value.(a) : _Value {v) - Control Limits

136 . -

1200
69.9
735
165

37.0
23.5

222
1630
28.4
21.7
63.6
47.9
9.23
161

‘20.8
1250
63.8
75.7

150
313
274

. 282

14300
27.7
234
64.2
50.4
10.2
168

16.6-26.0
678 - 1820
55.1-725
67.0-84.4
141-159
22.6-400
18.7-36.1

23.0-334
11800 - 16800
19.0-36.4
14.7 - 321
55.5-72.9
41.7-59.1
1.54-18.9
124 - 212

(1) The stable iodine camier in the sample was unaccounted for in the calculation. When recalculated, the correct result of

20.0 pCil. was within acceptance criteria. NCR 03-11

N

—

1)

>>Z>>>

N (3)
N {3)

>P>>>2>P

(2) Although Cs-137 is evaluated as N, the TBE/ERA ratio of 1.10 falls within limits of 0.80 - 1.20 and is considered by TBE as acceptable,
(3) The decay comection did not take into account the extended count time. When recalculated, the comrect result of 23.2 was within

acceptance criteria. NCR 04-06

Due to recalculating H-3 to required reporting units, a decimal place was dropped. The comect result of 16300 is within

acceptance criteria. NCR 04-06
{a) Teledyne Brown Engineering reported result.

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

volumetric measurements made during standard preparation.

(c) ERA evaluation: A=acceptable. Reported result falls within the Waming Limits. NA=not acceptable. Reported resu/r falls
outside of the Control Limits. CE=check for Error. Reported result falls within the Control Limits and outside of the Waming Limit.

E-6
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TABLE E-4 -MAPEP ENVIRONMENTAL RADIOACTIVITY CROSS CHECK PROGRAM:
. TELEDYNE BROWN'ENGINEERING, 2003
T APAGE1OF1) T

- Identification - - Reported Known -

Month/Year Number Media Nuclide Units Value (a) Value (b) Control Limits Evaluation (c)

February, 2003  02-W10 Water = . Cs~134 % ‘Bg/L 3827 - . 421 29470-54730 . . A
. oo .. o M. Cs-137.. ".Bg/L . 03283 .. 329 230.30-427.70 . A
o Co-57-, Bg/L 58.17 57 39.90-74.10 A
: . Co-60 Bg/l 41.2 38.2 26.74 - 49.66 A
H Y Mn:54~- 7" 'Bg/L . 3507 ~ 329 23.03-4277 - . A
P Sr-90 -~ .Bgl. - 1170 - 1231 8.62-16.00 . A
e Gt el Zn-65 T Bgll ¢ 566 ":-516 :361.20-670.80 - A
July, 2003 03-S10 «8oil - Cs-134 -~ Bg/Kg 204 .:-,.238 -166.60-309.40 - A
. iYoei o ot Cs-137 - Bg/Kg + 803 .. 832 582.40-1081.60. A
= ~%  Co-57 : :Bg/Kg.. ' 499 . 530 -371.00 -689.00 - A
- -«- Co80 . -BgliKkg~ - 427. . 420 294.00-546.00 A
.* % Mn54 . -Bg/Kg.- 136, - 137  95.90-178.10. .. A
P et K-40 -,, Bg/Kg : 686 652 456.40 - 847.60 A
e . Sr-90+. "BalKg-. - 651 714  499.80-928.20 A
s : Zn65 ', BafKg: - 528 .",'490 343.00-637.00 . A

Il !

: -

(a) Teledyne Brown Engineering reported result. .
{b) The MAPEP known value is equal to 100% of the parameter present in the standard as determined by gravimetric and/or
volumetric measurements made during standard preparation. ’
(c) DOE/MAPEP evaluation: A=acceptable, W=acceptable with waming, N=not acceptable.
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ERA STATISTICAL SUMMARY PROFICIENCY TESTING PROGRAM

Sr-90

TABLE E-5
ENVIRONMENTAL, INC., 2003
{Page 1 of 2)
o Concentration (pCi/l)
LabCode Date , Analysis: Laboratory ERA Control
o - : Result® Result® Limits
STW-973 02/17/03 - Sr-89 17005 - ° 15.9 £5.0 7.2-246
STW-973 02/17/03 . Sr-90 89+03 - 9.0 £5.0 0.4 -17.7
STW-974. 02/17/03  Ba-133 14509 195 +50 10.8 -28.2
STW-974 02/17/03  Co-60 37.5+0.9 374 £50 28.7 -46.1
STW-974' 02/17/03  Cs-134 18206 - 17.3 £5.0 9.1-265.
STW-974' 02/17/03 : Cs-137 427 £1.0 442 50 355 -52.9
STW-974 02/17/03 'Zn-65 ' 56.8 +2.2 60.3 +6.0 49.9 -70.7
STW-975° 02/17/03  Gr. Alpha. 184 £0.3 376 +9.4 21.3-539
STW-975 02/17/03  Gr.Beta-' - 11.7 205 86 5.0 0.0-17.2
STW-976  02/17/03  Ra-226 41+04 - 47 £0.7 35-60
STW-976 02/17/03  Ra-228 76 %05 6.5+1.6 37-93
STW-976 02/17/03  Uranium 529 £1.9 537 5.4 44.4 -63.0
STW-983 . 05/19/03  H-3 1290.0 £25.0- - 1250.0 +331.0 678.0 - 1820.0
STW-984 05/19/03  1-131 19.7 £1.3 208 3.0 15.6 - 26.0
STW-985 05/19/03  Gr. Alpha 54.4 £30 703 £ 17.6 39.9 -101.0
STW-985 05/19/03  Ra-226 14.9 £0.2 16.5+2.5 12.2-208
STW-985 05/19/03  Ra-228 13.1£06 10.3 £2.6 5.8 -14.8
STW-985 05/19/03  Uranium 145 £ 0.4 15.1 £3.0 9.9-203
STW-986 05/19/03  Co-60 56.9 8.6 63.8 £5.0 55.1 -72.5
STW-986 ° 05/19/03  Cs-134 61.6 £6.6 75.7 5.0 67.0 -84.4
STW-986 05/19/03  Cs-137 143.0 £ 1.2 150.0 +7.5 137.0 - 163.0
STW-986 05/19/03  Gr. Beta 309.0 +2.7 363.0 £54.5 269.0 - 457.0
STW-986 05/19/03  Sr-89 33.1:02 31.3 150 226 -40.0
STW-986 05/19/03  Sr-90 28.8 +1.3 27.4 5.0 18.7 - 36.1
STW-988 08/18/03  Ra-226 133 1.1 134 £20 9.9 - 16.9
STW-988 08/18/03  Ra-228 11.5+1.0 12.5 +3.1 7.1-179
STW-988 08/18/03  Uranium 12.3 £ 0.4 11.4 £3.0 6.2 -16.6
STW-989 08/18/03  Ba-133 18.1 1.9 20.7 5.0 12.0 -29.4
STW-983 08/18/03  Co-60 359 +13 37.4 £5.0 28.7 -46.1
STW-989 08/18/03  Cs-134 326 +18 326 5.0 23.9-413
STW-989 08/18/03  Cs-137 48.3 +06 443 50 35.6 - 53.0
STW-989 08/18/03  Zn-65 58.9 +2.1 .60.2 £6.0 49.8 -70.6
STW-990 08/18/03  Gr. Alpha 41.8 £3.4 56.2 £ 16.3 36.9 -93.3
STW-930 ' 08/18/03  Gr. Beta 51.3 £3.0 31.6 £5.0 229 -40.3
STW-991 08/18/03  Sr-89 57.2 +43 58.8 +5.0 50.1 -67.5
STW-991  08/18/03 21.2£09 206 +5.0 11.9-293

- o an A m— . ——
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TABLE E-§ :ERA STATISTICAL SUMMARY. PROFlClENCY TESTING PROGRAM
ENVIRONMENTAL lNC 2003
(Page20f 2)
oLt ] S L S Concentration (pCi/L)
Lab Code Date Analysis Laboratory ~ ERA Control
e R T - Result® . _Result® - Limits
STW-997 ' 11/18/03  Gr. Alpha . 37.0%20 295174 16.7 - 42.3"
STW-997 11/18/03. Gr. Beta' . 26508 263150 176 -35.0
. ’STW-998 . 11/118/03. 1131 ' 148+03 - . 16.5+3.0 113-21.7
STW-999 11/18/03 Ra-226 172214 178127 132224 "
. STW-999 .11/18/03 | 'Ra-228"~ 66103 68117 38-97
STW-999  11/18/03 ., ;ur‘anium" 117103 117 23.0 6.5-16.9
STW-1000 11/18/03 . H-3 . 15900.0 + 174.0 1143000 +1430.0 - . 11800.0 - 16800.0
STW-1001 11/18/03"  Gr.Alpha - 32903 . ‘542 £3.0 | 30.7 -77.7
STW-1001 11/18/03 . . Ra-226 ° 16.5'£0.9 16.1:£2.4" 11.9-203 °
,STW-1001. 11/18/03,  Ra-228 62105 ° 55+1.4 31-79 -
'STW-1001 11/18/03 ' Uranium . . 97%15 93136 - 41145
 STW-1002 11/18/03 . ,Co-60- - 277319 27750 ‘ 19.0 -36.4
STW-1002. 11/18/03 . Cs:134 21511 D¢ 234150° 17.6-29.2
. STW-1002 11/18/03 , 'Cs-137. 1663128 642150 555-729 -
" STW-1002 11/18/03  Gr.Beta "~ 159.0 £2.5. 7 i 168.0 £ 5.0 1240 -2120
. STW-1002 11/18/03 ., Sr-89 ' 48504, ° 50.4 £5.0 41,7 - 59.1
STW-1002 11/18/03 . 10.1 30 = . 15-18.9°

Results obtained by Environmental, Inc., Midwest Laboratory as a participant in the envnronmental samples
crosscheck program operated by Eavironmental Resources Associates (ERA).
® Unless otherwise indicated, the laboratory result is given as the mean standard deviation for three determmatnons

€ Results are presented as the known values, expected laboratory precision (1 sigma, 1 determination) and control limits

-

as provided by ERA. .
9 Recount of the original sample still low. The ERA blank was spiked in the lab;
known value of 20.1 pCi/L, measured 21.5 £ 1.1 pCi/L. No explanation for ERA test failure.
® Lower bias observed for gamma spectroscopic analysis. The undiluted sample was reanalyzed;
Results of reanalysis, Co-60: 62.3 pCi/L., Cs-134: 69.2 pCi/L., Cs-137: 152.3 pCilL.
" Reason for deviation unknown. A recount of the original planchets averaged 43.4 pCi/L.
Cs-137aclivity by gamma spectroscopy; 28.3 pCi/L. Result of reanalysis; 29.3 pCilt..

" E-9



TABLEE-6  DOE's MIXED ANALYTE PERFORMANCE EVALUATION PROGRAM (MAPEP) -
ENVIRONMENTAL, INC., 2003
" (Page 1 of 1)

Concentration®
: ' Co ; R = Known Control

Lab Code Type Date " Analysis Laboratory resutt ~ Activity Limits®
STW-972 water 12/01/02 . Am-241 . 056 £0.06 0.58 £0.09 0.40 -0.75
STW-972 water 12/01/02 Co-57 57.10 +1.90 57.00 +5.70 39.90 - 74.10

- STW-972 water 12/01/02  Co-60 38.30 £0.60 38.20 £3.82 26.74 - 49.66
STW-972 water  12/01/02 Cs-134 395.30 £10.10  421.00 £42.10  294.70 - 547.30
STW-972 water 12/01/02 Cs-137 316.40 £5.30 329.00 +32.90 230.30 - 427.70
STW-g72 water 12/01/02  Fe-55 84.90 +24.50 96.00 +960 67.20 - 124.80
STW-972 water 12/01/02 Mn-54 33.40 £0.10 32.90 £3.29 23.03 -42.77
STW-972 water  12/01/02  Ni-63 123.80 +5.50 136.50 + 13.70 95.55 - 177.45
STW-972 water 12/01/02, Pu-238 0.66 £0.06 0.83 £0.08 0.58 - 1.08
STW-972 water 12/01/02 . Pu-239/40 0.001 £ 0.001 0.000 £ 0.000 0.000 - 0;005
STW-972 water 12/01/02 Sr-90 "13.80 +£1.00 12.31 £1.23 8.62 - 16.00
STW-972 water 12/01/02  Tc-99 128.10 +3.80 132.00 +13.20 ' 92.40 -171.60
STW-972 water 12/01/02, U-233/4 1.60 +0.09 1.54 £0.15 1.08 -2.00
STW-972 water 12/01/02 . U-238 1.64 £0.09 1.60'£0.16 1.'1_2 -2.08
STW-972 water 12/01/02 Zn-65 540.40 £9.90 516.00 +51.60 361.20 - 670.80
STS0-987 soil 01/01/03  Co-57 534.36 + 2.61 530.00 +53.00 371.00 - 689.00
STSO-987 soil 01/01/03 Co-60 442.16 £2.31 420.00 £42.00 294.00 - 546.00
STS0-987 soil 01/01/03 Cs-134 211.00 £2.30 238.00 £23.80 166.60 - 309.40
STS0-987 soil 01/01/03 Cs-137 849.50 +3.30 832.00 +83.20 582.40 - 1081.60
STS0-987 soil 01/01/03 K-40 716.50 £ 12.80 652.00 £65.20 456.40 - 847.60
STSO-987 soil 01/01/03 Mn-54 148.76 £ 2.84 137.00 £ 13.70 95.90 - 178.10
STS0-987 soil 01/01/03 Ni-63 597.10 £23.50 770.00 £77.00 539.00 - 1001.00
STSO-987 soil 01/01/03 Pu-238 67.05 £3.10 66.90 £6.70 46.83 - 86.97
STS0-987 soil 01/01/03 Pu-239/40 52.80 £3.60 52.70 £5.30 36.90 - 68.50
STS0-987 soil 01/01/03  Sr-90 609.50 £9.80 714.00 £71.40 499.80 - 928.20
STS0-987 soil 01/01/03 U-233/4 99.50 +7.60 89.00 +£8.90 62.30 - 115.70
STS0-987 soil 01/01/03 U-238 508.60 +42.20 421.00 £42.10 294.70 - 547.30
STS0-987 soil 01/01/03 Zn-65 492.70 £28.10 490.00 £ 49.00 343.00 -637.00

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

P All results are in Bg/kg or Ba/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.
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