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SUMMARY

During normal operatrons ofa nuclear power generatrng station there are releases of small ,
amounts of radroactrve material to the envrronment To monrtor and determrne the effects |
of these releases a Radrologrcal EnvrronmentallK/lonrtorrng Program (REMP) has been
established for the envrronment around Artificial Island where the Salem Generatrng Station
(8GS) and Hope Creek Generatrng Statron (HCGS) are located The results of the REMP
are published annually, providing a summary and rnterpretatron of the data collected [10].
PSEG's Maplewood Testrng Servrces (MTS) has been responsrble for the collectron and
analysrs of envrronmental samples durrng the perrod of January 1, 2008 through December‘
31, 2008, and the results are drscussed in thrs report ' The REMP was conducted in o
accordance with the SGS and HCGS Technical Specific catrons (TS) and Offsite Dose
Calculation Manual (ODCM) [14 15]. The Lower errt of Detectron (LLD) values requrred by
the Technical Specifications and ODCM- were achreved for the 2008 reportrng penod The -
'REMP objectrves were also met durrng this perrod The data that was collected in 2008

‘ Specrf catrons and ODCM.

Most of the radioactive materrals noted in this, report are, normally present in, the

‘ environment, either naturally, such as potassrum-40 orasa result of non- nuclear

generatmg station activity, such as: nuclear bomb: testrng Measurements made in the .

. vicinity of SGS/HCGS were compared to background or control measurements and the
preoperational REMP study performed before Salem Unit 1 became operatronal Samples
of air particulates; air rodlne, milk; 'surface, ground and drrnklng water; vegetables; fodder

"crops; fish; crabs; and sediment were collected and analyzed.- External radiation dose
measurements were also made in the vrcrnrty of SGS/HCGS usrng thermolumrnescent

~ dosimeters (TLD) / ‘ ”

, From the results obtarned rt can be concluded that the levels and fluctuatrons of

radroactrvrty in environmental samples were as expected for an estuanne envrronment



The concentration of radioactive material in the environment that could be attributable to
Salem and Hope Creeks stations.operations.was only a small fraction of the concentration
of naturally occurring.and man- made radioactlvrty Since these results were comparable to
the results obtained during the preoperzticnal phase of the program [7,8,9], and with
historical results collected since commercial operauon [10]; we can conclude that the

operation of SGS and HCGS had no sugnlﬁr‘ant radiological |mpact on the enwronment

To demonstrate compliance with Technical Speciﬁcations and ODCM (Sections 3/4.12.1 &
6.8.4.h -1,2.3) [14,15], samples were analyzed 'for one or more, of the following: gamma |
emitting Ji'soto_pes, tri:tium.(.H-,S), iodine-131 ,_(‘I.-_,1‘31),: ‘g_,r\oss beta and:gross alpha. The results
of these analyses were used to assess the environmental impact of SGS and HCGS
operations,'thereby demonstrating compliance with Technical Speciﬁcations and ODCM
(Section 3/4'.1 1) and applicable Federal and State regulations [19,20,21], and to verify the
adequacy of radicactive effluent controi"systemsz‘ The results provided in this report are

summarized below:s - e bl D L A

o There were a total of 1221 analyses on 865 environmental samples during 2008. Direct
radiation dose measurements were made using 196 thermoluminescent dosimeters
(TLDs)... . ... . s

o In addition to the detection of Anaturaliy - 'occurring isotopes (i.e. :Be-7 K-40, Radium
' and Th 232) trace levels of H-3 were also detected in surface water The trltium
‘, concentration in these surface water samples was slightly above mlnlmum detectable
concentrations Lo ' (

. Dose measurements made wrth quarterly TLDs at offsrte Iocations around the |
SGS/HCGS site averaged 52 mnllrrems for the year 2008. The average of the dose
measurements at the control Iocations (background) was 54 millirems for the year This
'was comparable to the Ievels prior to statlon operation wh|ch had an average of 55

';'millirems per year for 1973 to 1976




Appendix F contains the annual ‘report on the status of the Radiological Groundwater :
Protectlon program (RGPP) conducted at Salem and Hope Créek ‘Stations. The RGPP was
initiated by PSEG to determrne whether groundwater atand in the vicinity of- Salem and

Hope Creek Stations had been adversely mp*aCféd by any release of: radronuclldes thatwas
not prevrously identified: The RGPP is being’ |mplemented by’ PSEG in conjunctron wrth a

_ nuclear |ndustry mrtratrve and assocrated gurdance R T ‘

Salem _
° The 2008 results of the Iaboratory analysrs rndrcated that tntrum was detected in five
o of thlrteen RGPP momtorlng wells at Salem and all results were less than 1000
pC'/L ) poaefy T, . o [ taz . t._'..»z' AT . F

‘HOpe Creek T | Bl H “ AR s FR i
-The 2008 results. of the laboratory analysrs mdlcated that. trrtlum was. :detected in six .
of thireen RGPP monltonng wells at Hope Creek and all results were: less than 1000
pCl/L

The results are shown in Appendix F, in Tables 4A dnd 4B. “The-tritium coh‘c‘eht‘rati—ohs
measured in the onsite monitoring wells were below the U.S. Nuclear Regulatory
Commrssron Reportrng Levels

PSEG Nuclear is contrnurng remedral actrons for tntrum |dent|f ed rn shallow groundwater at
Salem Statlon conducted in accordance wrth a Remedlal Actron Work Plan that was approved'
by the New Jersey Department of Environmental Protection — Bureau- of Nuclear Engineering -
(NJDEP- BNE) in November 2004 The Groundwater Recovery System (GRS) is in operatron
provrdrng hydraulrc control of the plume and effectlvely removrng tritium contamrnated -
groundwater The tntrum contamlnated groundwater is drsposed of in accordance with Salem
| Station’s liquid radroactrve waste drsposal program. There rs no evrdence or rndrcatron that
tritium contaminated water above Ground Water Quallty Crrtena (GWQC) levels [GWQC is |
<20 000 pCl/L] has mrgrated to the statlon boundary or the Delaware Rlver ' ' A



THE RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Lower Alloways Creek Township, Sale_m Qo‘unty;_iNew‘ J\e_rsey}is:thé_ site of Sélem (SGS)
and Hope Creek (HC;GS) Generating.Stations. SGS consists of two operating 'p_res-surized
water nuciear power reactors. Salem Unit.One has a net rating of 1195 megawatt .
electnc(MWe) and Salem Unit Two has 2 ne* rating of 1196 MWe. The licensed core _
power for both units-is 3459 megawatt ther ma,l:(vMWt).-,_.HCG.S isa b_on!mgwater nuclear
power reaCtor,‘ which has a net rating of 1265 MWe ..(3840-_'MWt). |

SGS/HCGS ate located on a man-made peninsula.on the east bank of the Dé!avyére River.
It was crea{ed by the: deposition of hydraulic fill from dredging 'operations The environment
surroundmr SGSHCGS is \,haractenzed mainly by-the Delaware River Estuary and Bay, |
extensive tidal inarshlands, and low-lying meadowlands. These !and types make up
approxnmately«85%.nof'the fand area:within five miles.of the site. Most of the remaining land
is used for agriculture [1,2]. More speciﬁ'c information on the demography, hydrology, .
meteorology, and land use of the area may bé found in the Environmental Reports [1,2],
Environmental Statements [3,4], and the Updatéd Final Safety Analysis Reports for SGS
and HCGS [5,6]. - |

Since 1968, a radiological environmental monitering grogram (REMP) haé been conducted

at the SGS/HCGS Site. Starting in December, 1972, more extensive radiological
mor;itoring:'prog:'amsv were initiated {Z,B;,Q}, . he operational REMP was initiated in

December, 1976, when Salem Unit 1‘échiev,ed criticality. 5PSEG;’§ Maplewood Testing

Servibes (MTS) has been involved in the REMP since its inception. MTS is responsible for

the collection of all radiological environmental samples and, from 1 973 through June, 1983,
co‘nducted a quality assurance program in which duplicates of a portion of those samples i

analyzed by the primary laboratory were-also analyzed by MTS.

From January, 1973, through June, 1‘983,‘ Radiation Manage(nent CQrporation (RMC) had
pri'mary responsibility for the analyéis of all samplés under the SGS/HCGS REMP and

annual reporting of results.




RMC reports for the preoperatronal and operational phase of the program are referenced in

this report [7- 9] On July 1, 1983, MTS assumed primary- responsrbrlrty for the analysis of aII r

samples (except TLDs) and the reportlng of results. Teledyne Brown Engrneenng '_

' -Envrronmental Services (TBE), assumed}responsrbllrty for third- p‘arty QA: an_alyses and
TLDs. An additional vendor, Controls for EnviréifigntaliPollution‘inc: (CEP); was retained -
to provide third-party QA ahalyéés ‘and ceftain non-routine ah’alyses-'frOm‘*May; 1988, until
June 1, 1992 Cu‘rrently, AREVANP, lﬁc"Er‘r‘Vir"éﬁmehtal LaB‘orétbry"(AREVA)*rs' the third -
party QA vendor'and the Iaboratory whrch performs’ the FLD analyses ‘MTS reports for the
operatronal phase from 1983'to 2007 are’ referenced inthis" report [10]

’Ari"oVerview of the'2008 REMP is provided-in Table 1, 'Salem and 'Hope“Creek"G‘enerating

Stations Radiological Environmental Monltonng Program. Radloanalytlcal data:from:-

' samples collected under this’| program were compared with restlts from the" preoperatlonal

phase leferences between these periods were ‘examined: statistically to determrne the -

effects of station operatrons This report presents the results from ‘January 14through

. December 31, 2008 for the SGS/HCGS REMP SR e e e
CYoen ve e T e e g

OBJECTIVES

The objectives of the operational REMP: a1 173 5t i .

PE e

e To fulf 1} the requrrements of the Radrdloglcal Surverllance sections’ of the Technrcal
' Specrf catrons and ODCM for SGS/HCGS v o

o4 L
@y i B M

e To determrne whether any srgmﬁcant increase’ occur? ed in the concentratron of

radionuclides in crltlcal pathways

‘e To determrne if SGS or HCGS has caused an mcrease |n the radloactlve mventory of
" long-lrved radronuclrdes ;s cel



e To detect any change in ambient gamma radiation levels.

~e To verlfy that SGS and. HCGS operatlons have no detrimental effects on the health

and safety’ of the public or on the envrronment

This report as requwed by Sectlon 6.9.1.7 of the Salem Technical Specifi catlons [12] and
ODCM [14] and Sectlon 6. 9 1 6 of the Hope Creek Technlcal SpeC|f cations 113] ‘and ODCM
[15], summarlzes the fi ndlngs of the 2008 REMP Results from the formal 1973 through ’
1976 preoperatlonal program were summarlzed by RMC and have been used for
companson W|th subsequent operatlonal reports [8] '

In order to meet the objectlves an operatlonal REMP was developed Samples of varlous
medla were selected for monltorlng due to the radlologlcal dose impact to'human and other
organlsms The selectlon of samples was based on’ (1) estabilshed cntlcal pathways for
the transfer of radlonuclldes through the envnronment to man, and (2) experlence galned
durlng the preoperatlonal phase Samplmg locations were determined based on site
meteorology, Delaware estuanne hydrology, Iocal demography, and land uses.

‘Sampllng Iocatlons were lelded lnto two classes mdrcator and control. Indlcator stations
are those Wthh are expected to manlfest statlon effects Lontrol samples are collected at
locations which are believed to be unaffected by station operations, usually at 15t0 30

: kllometers dlstance Fluctuatlons in the Ievels of radlonuclldes and dlrect radlatlon at
|nd|cator statlons are evaluated W|th respect to analogous fluctuatlons at control stations.
Indicator and control statlon data are also evaluated relatlve to preoperatlonal data
Appendlx A Program Summary, descrlbes and summarlzes the analytlcal results in
accordance with Section 6.9. 1 7 of the Salem TS and Sectlon 6.9.1.6 of the Hope Creek TS
[25 26 27] Appendlx B, Sample DeS|gnat|on describes the codlng system which identifies
sample type and location. Table B-1 On-site Sampllng Locatlons lists the station codes :

stations location, Iatltude longitude, and the types of samples collected at each statlon



These sarhpling stations are indicated on Maps B-1 , ‘Onsite Sampling Locations and B-2,
" Offsite Sampling Locations. - : - ~ .

DATA INTERRRETATIO'N |

' Results of analyses are grouped accordlng to sample type and presented in Appendrx C
Data Tables All results above the Lower errt of Detectron (LLD) are at a conf dence Ievel
of 2 sigma. This represents the range of values |nto WhICh 95% of repeated analyses of the

| same sample should fall. As deﬁned in U S Nuclear Regulatory Commrssron Regulatory
Gurde 4.8, LLD is the smallest concentratron of radloactlve materral ina sample that wrll “
yield a net count (above system background) that W|II be detected wrth 95% probabrlrty, with

| only 5% probabrlrty of falsely concludrng that a blank observatlon represents a "real srgnal" o

LLD is normally. calculated as 4. 66 trmes the standard devratlon of the background countrng .
- rate, or.of the blank sample count as approprlate‘ d|V|ded by countlng eff crency, sample .
size, 2.22 (dpm per prcocurle) the radlochemlcal yreld when applrcable the radloactrve .
decay constant and the eIapsed trme between sample collectlon and trme of countlng The _
Minimum Detectable Concentratron (MDC) is def ned as the smallest concentratlon of
radioactive material that can be detected at a glven conf dence level. The MDC dlffers from
the LLD in that the MDC takes mto consrderatron the mterference caused by the presence _
of other nuclrdes while the LLD does not

The grouped data were averaged and standardldevratrons calculated m accordance wrth
Appendrx B of Reference 16. Thus the 2 srgma devratrons of the averaged data represent 'A
.sample and not analytlcal varrablllty For reportrng and calculatron of averages any result.
occurring at or below the LLD is consrdered to be at that Ievel When a group of data was

composed of. 50% or more LLD values averages were not calculated

L
.



QUALITY ASSURANCE PROGRAM

MTS has a quality:'as!’s”urance program desigried to ensure corfidence in the analytical
program. Approximately 10 -15% of the total analytical' effort is spént on quality control,
including process quallty control, mstrument quallty control rnterlaboratory cross—check
analyses and data revrew/evaluatron T " o

The quallty of the results obtalned by M TS |s ensured by the mplementauon of the Quality-
Assurance Program as described in the Maplewood Testlng Seérvices Quality Assurance”
Plan [1 1a] the Maplewood Testing Services Mechanical Division Quaiity Assurance Plan
[11b], and the Maplewood Testlng Servrces Mechanlcal D|V|sron EnvrronmentaI/Radlologlcal
Group Procedure Manual [11c] ‘ A : : '
The |nternal quallty control actrvrty of MTS mcludes the qualrty controi of mstrumentatron
equipment and reagents the use of reference standards in callbratlon ‘documentation of
established procedures and computer programs analysus of blank samples and analysrs of
duplrcate samples The external quallty control actrvrty is implemented through partrcrpatlon
in the Analytlcs Envrronmental Cross Check (l:CC) AREVA and the Environmental
Resource Assocrates (ERA) Interlaboratory Comparlson Programs 'MTS's internal QC
results are evaluated in accordance with the NRC Resomtlon Crlterra [18]. ‘This criteria is
also used for the Analytrcs Envrronmental Crosscheck Program results ERA’'s RadCheM™
Prof crency Testrng (PT) studres have been evaluated by comparlng MTS results to the
acceptance llmlts and evaluatlon cnterla contamed in the NELAC standards National
Envrronmental Laboratory Accredrtatlon Conference (NELAC) PT Field of Testing list
(October 2007) (The results of these three Interlaboratory Comparlson Programs are listed
in Tables D- 1 through D-4 in Appendlx D) ' Lo T '

" Atotal of 89 analysis results were obtained in the Cross Check, Interlab'oratory Comparison
and Proficiency Testrng programs. Eighty-four (84) passed the applrcable cnterla thrs
. translates to a 94% acceptance rate. '



The five medias and analysrs which drsagreed wrth the crltena were: water/gross beta
: water/gross alpha, air particulate/ Cr-561 Gamma Spec air partrculate/ Mn-54 Gamma Spec
~ and air particulate/ Fe-59 Gamma Spec. The cause for these dlsagreements and the
corrective actrons are provrded below

The result drsagreement for the gross beta analysns and gross alpha analysns for the
Analytics ECC water was attributed to- rntermrttent count (data) reproducrbrlrty problems wrth
our Series 5XLB 9as proportlonal counter A f eld serwce techmcran was called in. The

resolution, a new computer, model was mstalled wrth the latest versron (v3 1 2) of the

Eclrpse LB software and ﬁrmware

, 'The results drsagreement for the gamma spec results on the Analytlcs arr f Iter are
.attrlbutable to a combination of uneven mixed standard drstnbutlon on the calrbratlon f Iter |
prepared by MTS and geometry d|fferences in the actlve area on Analytrcs ECC air filter.
The MTS resolutlon is to have Analytlcs prepare both a mlxed gamma APT f Iter standard
and the ECC filter. for analysrs in the same 47 mm geometry used by MTS

The Quallty Assurance program for envrronmental TLDs mcludes mdependent thlrd party

performance testrng by the Pacrﬁc Northwest Natlonal Laboratory and lnternal performance

testing conducted by the AREVA Laboratory Qualrty Assurance Off icer. .

Cw .. . LT ,t“',. ‘.- : t» AN ey -
R SRR S =S R LI et
<

Under these programs sets of SIX dosrmeters are |rrad|ated to ANSl N545 Performance 1 3
Testrng and Procedural Specrf catlons for Thermolumrnescent Dosrmetry (Envrronmental)

: [29] and submitted for processrng as unknowns The blas and precrsron of TLD )
Regulatory Gmde 4. 13 Performance Testlng, and Procedural Specrf catlons for
Thermoluminescence Dosimetry:- Environmental Appllcatlons [23] and is trended over time
to lndlcate changes in TL.D processrng performance '

i

The AREVA Lab conducted mternal performance tests in 2008 These tests were R
conducted on fi fteen separate sets of six envrronmental dosrmeters All of the fi fteen TLD
test sets passed the mean bias criteria of +20. 1%

9



Of the ninety individual measurements, all of the individual dosimeter evaluations met the
E-LAB Internal Acceptance Criteria for bias (+20.1%) and precision ‘(112.8) (see Table D-5).

The Pacific Northwest Natlonal Laboratory performed third party performance tests for the
AREVA Lab The thlrd party dosrmeters were |rrad|ated and analyzed along with second
and fourth quarter clrent dosrmeters Both sets of six dosimeters passed the- mean bias

: crltena of +20.1%. Al twelve dosmeter evaluatlons met the E-LAB lndlwdual acceptance o
criteria for bias (+20. 1%) and precision (£12.8) (see Tabie D-6) '

o | | RESULT’S‘AND DISCUSSION:

- The analytrcal results of the 2008 REMP samples are davrded rnto categones based on
exposure pathways atmosphenc dlrect terrestnal and aquatlc “The analytical results for
the 2008 REMP are summarlzed |n Appendlx A Program Summary The data for individual
samples are presented |n Appendlx C, Data Tables The data are compared to the formal

| pre- operatlonal envrronmental monltonng program data (197o -1976) and to historical data.
The data collected demonstrates that the SGS and HCGS REMP was conducted in
’compllance wrth the Technlcal Specmcatlons and ODCM

LTl .
R S A T I

The REMP for the SGS/HCGS Slte has hlstorlcally mcluded samples and analyses not
specifi cally requlred by these Statrons l'echnlcal Specrf ications and ODCM. These

- analyses are referenced throughout the report as Management Audit samples. MTS
continues to collect and analyze these samples in order to maintain persorinel proficiency in -
performing these non- routine analyses. The summary tables in thrs report include these

additional samples and analyses.

10



ATMOSPHERIC

Air partrculates were collected on Schlercher-Schuell No 25 glass ﬂber ﬁlters W|th low-
volume air samplers "

Iodme was collected from the alr by adsorptlon on tnethylene dramrne (TEDA) |mpregnated
charcoal cartrldges connected |n serles after the a|r partlculate f lters Arr sample volumes
were measured with callbrated dry-gas mete_wr .

ﬁThe dlsplayed volumes were corrected to
standard temperature and pressure. |

Air Particulates (Tables C-1, C-2)

Air particulate samples were collected 'Weekly',‘at 6 locations. Each of the samples (see
Program Deviations) collected for the year were analyzed for gross beta Quarterly .
composites of the weekly samples from each statron were analyzed for specrf c gamma -

..\~

:,emltters Total air sampler avallabrlrty for the 6 samplrng statlons |n 2008 was 98 7 percent

\
ST
LS

e Gross beta actrvrty was detected in aII of :t_he lndlcator statlon samples collected at

' concentrations ranging from 7 0 X, 10 to 57 x 10 pCl/m and |n all of the control
et Co

station samples from 8.9 x 10 to 51 X 10 pCl[m The average for both the L

~ indicator and control statlon samples was 22 X 10°3 pCrlm The maximum ,

- preoperational level, detected was 920_!x 10 pCr/m wrth an average of 74 X 10 3
pC|/m Results for gross beta analysrs from :I988to current year are plotted on |
Figure 1 as quarterly averages Included along wrth thls plot for purposes of

. comparrson is an rnset deprctrng a contrnuatron of thrs plot from the current year all

-the way back to 1973. | |

.. Gamma spectroscopy, performed on each of the 24 quarterly composite samples "
analyzed, indicated the presence of the naturally-occurring radionuclides Be-7, K-40
and RA-NAT. Al other gamma emitters searched for in the nuclide library used by

nuclear plants were below the minimum detectable concentration.



- e Beryllium-7, attributed to cosmic ray activity in the atmosphere, was detected in
all 20 |nd|cator station composrtes that were analyzed, at concentrations ranging
from 63 X 10 to 102 x 107 pC|/m wuth an average of81 x 10° pCilm®. It was

' detected in the 4 control statlon composrtes ranglng from 62 x 107 to 95 x 107
‘pC|/m wnth an average of 80 x 10° pCl/m The maximum preoperatlonal level
detected was 330 x 10 pCl/m wrth an average of 109 x 107 pC|/m

s Potassium-40 activity was detected in all 20 of the indicator station samples' with
concentrations ranging from 8. 0x 107 to 17 x 10 pCl/m and an average of 11
x 107 pCl/m K-40 was also detected in all 4 control station samples, at
: concentratlons of 8 0 X 10 to 11 x 10 and an average of 10 X 103 No '

preoperatlonal data is avallable for companson

o RA-NAT was only detected in 3 indicator station samples at concentrations A
| « ranglng from 08to 1 1 X 10 pCr/L with an average of1X 107 pCr/L It was not
_ detected |n any of the control statlon samples No preoperatlonal data is

ravallable for comparlson

Air lodine (Ta‘hle C-3) ‘
T T R S VI 1 S A I S SO S S
Iodlne in f Itered air samples was collected weekly, at 6 locatlons Each of the samples
| collected (see Program Devratlons) for the year was analyzed for 1131.
lodine- 131 was not detected above m|n|mum detectable concentratrons in any of the weekly
samples analyzed Mrnlmum detectable concentratlons for all the statlons both indicator
and control ranged from <1 0 X 10 to <8 5 X 10 pCl/m The maxrmum preoperatlonal

level detected was 42 x 107 pCl/m
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DIRECT RADIATION
~Amb|ent radratron levels in the envrrons were measured wrth a parr of Panasonlc .
thermolumrnescent dosrmeters (TLDs) supplred and read by AREVA NP E Lab. Packets
contarnlnq TLDs for quarterly exposure were placed |n the owner-controlled area and
~around the Srte at vanous drstances and in each land based meteorologrcal sector
| Emphasis was placed on specral lnterest areas such as populatron centers nearby

resrdences and schools
 Direct Radiation (Table C-4)

A total of 49 locations were monltored for drrect radratlon durrng 2008 rncludrng 12 on-site
Iocatrons 31 off-srte locatrons wrthrn the 10 mrle zone and 6 control Iocatrons beyond 10
~miles.
Each locatron gets a parr of Panasonrc TLDS packaged together Th|s parr consrst of 1 UD-
801 TLD which contarns 2 lithium and 2 calcrum elements and 1 UD 814 TLD which -

- contains 1 lithium and 3-calcium elements To calculate the statlons exposure AREVA
averages the 5 calcium elements to obtain a more statrstrcally valid result Then they :
perform a T test to identify any outliers. These outliers are removed and would reduce the
number of elements used For these measurements the_ rad is consrdered equrvalent to
the rem, in accordance wrth 1OCFR20 1004 P AR R |

The average | dose rate for the 31 quarterly off-srte lndlcator TLDs was 4 3 mrlllrads per
| standard month whrle the on srte average was 4 2 mlllrrads per standard month The /
average control rate was srmrlar at 4. 5 mrllrrads per standard month The preoperatronal
average for the quarterly TLD readrngs was 4.4 mrllrrads per standard month "

In Figure 2, the quarterly average radiation levels of the off-site lndicator“stations 'versus the
control stations, are plotted for the period 1988 through 2008, wrth an.inset graph depicting
the current year back to1973. -
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The results of the direct radiation measurements for 2008 confirmed that the radiation o
" levels in the vicinity of the .Salem'and Hope Creek Generating Stations were similar to

previous years.
TERRESTRIAL:

Milk samples were taken semi-monthly whén cows were on pasture and monthly when
~ cows were not grazing on open pasture. Animals are considered on pasture from April to
- November of each year. - Samples were collected in'polyethylene containers and '

transported in icé chests with no preservatives adided to the milk.

A weIl water sample was collected monthly Separate raw and treated potable water
samples were composﬂed dally af the Crty of balem Water and Sewer Department All

samples were collected in hew polyethylene contalners

Locally grown yeget'able and fodder crops were collected at the time of harvest with the
exce'ption of ornament'al"'c:abba'ge""'l\'/ITS:pérs'onr'i'el planted, maintained and harvested this
' broad Ieaf crop in the fali from threé Iocations on srte and one across the river. All samples

were: welghed and packed in plastlc bags

Milk (Table C-5)
‘Milk samples were collected at 4 local dairy farms (2 farms in NJ and 2 in Delaware). Each

sample was analyzed for l 131 and gamma efnitters.
. Iodme—131 was not detected above minimum detectable concentration in any of the

. 80 samples analyzed ‘LLD's for both the’ lndlcator and the control station samples
ranged from <0.1 to 0.3 pCi/L.
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The maximum preoperatlonal level detected was 65 pCI/L which occurred following a
"period of atmospherlc nuclear weapons tests Results from 1988 to 2008 are plotted

on Flgure 3, wrth an inset graph deprctrng the current year back to 1973

e Gamma spectroscopy performed on each of the 80 samples indicated the presence
of the naturally-occurring radlonuclldes K-40 and RA-NAT. AII other gamma
, emltters searched for in the nucllde Ilbrary used bv nuclear plants were below the :

mrnlmum detectable concentratron

. Potassrum—40 was detected in. all 80 samples Concentratlons for the 60 )
rndlcator statlon samples ranged from 1120 to 1470 pCl/L wrth an average of
; 1340 pCr/l The 20, control statlon sample concentratrons ranged from 1200 to_ ‘
- 1390.pCilL,, wuth an.average of 1290 pCrIL The maxrmum preoperatlonal Ievel ’
detected was 2000 pCi/lL, WJth an average of 1437 pCl/L B

o RA-NAT was detected in, only. one of the lndlcator statron samples ata .
- concentration of 113 pCilL. lt was not detected above the mrnrmum detectable
concentratlon in any of the. control station samoles The preoperatlonal had anv.;'-
'average of 3.8 pC|/L and arange of 1.510 11 pCl/L ' |

Well Water (Ground Water) (Tables C-6, C-7)

" Although wells in the vicinity of SGS/HCGS are not directly affected hy 'plant operations )
water samples were collected monthly from one farm’s well (3E1) durrng January through
December of the year, ThIS wellis. located uporaduent of the statrons aqurfer Each |
management audit sample :was_analyzed,,for‘ gross alph,a,..g‘ross beta, trltru__m, and gamma

‘emitters.
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Gross alpha activity was detected in one of the well water samples at a concentration
of 1 pCill.. LLD's:ranged from <0.5 to 1.2 sCi/L. The maximum preoperational level
detected was 9.6 pCill.. - There was.no preoperational average determined for this

analysis.

Gross beta activity was.detected in all 12:well water sarnples. Cbncén’tratiohé for the
samples ranged from 8.4:tc 12 pCi/i;, with an average of 10 pCi/L. The 2008 gross
beta resuits are comparable with the preoperational results which ranged from <2.1

to 38 pCi/L, with ‘an average value of O pCif.. . ¢+ . -

" Tritium aéti\?ity was-not detected above the minimury detectable concentration in any

- of the well water samples. The MDC ranged from'<134 to <155 p’Ci/L.A\‘The

‘"méxiihué‘h 'p‘reépera‘twnai level detected was 380 pCi/L.- There was no preoperational

average determined for this ahaiYﬁsa SEETERT SRR L I SR

Gamma 'S’peétros‘(‘:Opy'>[ée‘n‘ormed-on'reach"of the 12 well waté'r'samples indicated the
' preéent:e of the naturally-occurring radionuclides K-40 and RA-NAT. All other

. gamma:emitters searched forin‘the nuclide library used by nuclear plants were

below the mirimum detectabie concentration. ™ - |

7 e URANAT was dstected in ali'12 of theswell water samples at concentrations

ré“ng‘ing"_fronﬁ 66 to 254 pCilL. with-ar: average of 138 pCi/L. T he maximum

preoperational [eVeI detected was 2.0 pC_i/L.‘ There was no preoperational

average determined for this analysis.

‘These valtlzes‘- are simi_iar to those found in the past'. 1.9:years; “However, as with
_the 1989 through 2007 results, they are higher than those found inthe -
preoperational program. These results are due-to a procedural change instituted

in 1989 for water sample preparation.
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~ This change results in Iess removal of radon (and its- daughter products) from the
: .‘sample which causes the hrgher numbers: we are.recording.: It is’ reasonable to

‘conclude that values currently observed:are typical for this region: [28]
e Potassium-40 was detected in 2 of the sarhples"at concentrations of 48 and 61
| pCrlL The maxumum preoperatlonal level detected was 30 pCrlL ~There was no
. preoperatronal average determined:for. thls analysis. - o

Potable Water (Drinking Water) (Tables_C.rS;aG-Q) e

Both raw and treated potable water samples .werej"c,ollected_and;eompqsited{_by;]'he City of .’

. Salem Water ahd Sewer Department:personnel. . Each»samplefco_nsistedro;f;d_aily«aliquots

composited'into a:monthly sample:. The raw Water;:s‘o_uree,fdrlthis,pl_a_rt,t;is; ;l_au_re_l, Lake and
its adjacent wells. These are management audi,te:samples;a-s no liquid iefﬂuentzr_s__.-di'scharged
from SGS/HCGS will directly affect this pathway. Each of the 24 individual samples was -
analyzed for gross-alpha, gross_beta,-»,tritium, iodine-131 a.nd_‘ gamrna.Le.mi‘tters-.E e

. 'Gross alpha actrvrty was detected in.3. raw water samples.at concentrations: of 0. 4 to

0.6 pCi/L. It was not detected in any:of the treated. water; samples Mlnrmum
- detectable concentrations for the remaining 21 samples (both treated and raw)
-ranged from <0.4 to <0.6 pCilL. e%Theg-fmaxim‘urrl;;pregperathhal l'e,v_elx._d,etected._was 2.7
pCi/L.. There was no preoperatiolnal; average hclete‘_r'mvir_ibed_«.for this apalysis,

. Gro‘ss beta a-ctivity was deteeted in all. 24 of th,e.;raw-.-a}nd:treated water"s,arnples. The

' raw samples were at conc’entratiohs ranging from 2vto 3.2 pCilL. 'Cohcentrations for
- the treated water ranged from1.9 t0.3:5 pCiL. The average concentration for both
~raw and treated was 27 pCrIL The maxrmum pi eoperatronal level detected was 9.0
- pCiiL, with an.average of 4.2 pCr/L. ‘
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- Tritium activity was not detected above minimum detectable concehtraticn in any of
the raw‘ort reafed potable water samules MDC'’s for the raw and treated samples
ranged from <139 to <155 pC:/L The maxirnum preoperatronal Ievel detected was
350 pCillL, with an average of 179 pCr/L o

“lodine-131 measuremehts were performed to an LLD of 1.0 pCi/L, even though the
'drinkin'g water supplies aré not affe‘ci"ed by discharges from the Site. - Additionally, -
‘the receiving water body (De.aware River) is bracklsh and therefore the. water is not

| used for human consumptlorl

lodme- 131 measurements for all 24 ‘samples were beiow the mummam detectable
" concentration. These values ranged from <0. 1 to <0.3 pCI/L There was no
- preopelatw 1al data avarlable for comparison.’

S e
. 71 T LY

Gamma. °pecfrosc'opy performed on. each of the 24 monthly water samples lndlcated

- the presence of the naturally-occurring radionuclides K-40 and RA-NAT. All other

-gamma emitters searched for in the nuclide library used by nuclear plants were

- below the minimum detectable concentration. =

> _,;..The radlonuclrde K-4O was, detected in 6 of the treated potable waters at
concentrations ranging frem. ?8 to 57, n(‘u/l_ it was detected in 9 of the raw
g ;potable water samples at concentratlons from 8,0 to 57 pCi‘/L The ‘average for -
- both raw and {reated results was. 32.pCilL. L LD s for the remarnlng 9 potable
water samples were <10 to <16 pCi/L. There was no preoperatronal data

available for companson

'3 - RA-NAT was detected in 4 of the treated potable waters at concerrtrathns .
rang‘ir‘g from 3.0.t0 .24 'pCi/L It was detected in 1.of the'ra'w potable Water _
samples at a concentration of 9.0 pCi/L. L LD s for the remarmng 19 samples

- were <1.5 to <4.2 pCr/L The maximum preoperatlonal Ievel detected was 14
pCi/l.

18



- There was no preoperatlonal average determlned for thls analysrs The higher.
results in the three measurable samples.are.due. to the. procedural change for |
sample oreparatlon as dlscussed in: the Well Water. sectlon .

Vegetables (Table C-1O)A :

tilky g

Although vegetables in the region-are: not rrngated wrth water.into WhICh quuld plant

’ efﬂuents ‘have been discharged, a variety. of food products grown:in ;.the:,a,reajor_hu?r__nan ,
consumption were sampled at 5 indicator stations (14 samples) -and 5 c‘o‘ntrol stations (13
samples) These vegetables, collected as management audit samples were analyzed for .

gamma emitters and-included-asparagus,.cabbage, sweet corn, peppersr and tomatoes

o - Gamma spectroscopy performed on each ofthe 27-:samples. indicated the presence of
" the naturally-occurrrng radionuclide K-40. All other gamma emitters searched for in
the nuclrde Ilbrary used by nuclear plants were’ below the minimum- detectable

o

concentration. sl DOTED DD RE L e U ST s e 2

R L R R e b [RINANS i
tnds i
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e Potassium-40 was detected in all27samples Conéeéntrations for the 14irdicator
statioh samples ranged from 1370 to 2620 pCifkg-wet and averaged 1950 pCilkg-
| wet Concentrations for the 13 'céntroi statron samples ‘ranged from 1380 to 2240
‘ pCl/kg-wet and averaged 1920 pCr/kg-wet The a‘verage concentration detected
for all samples, both mdrcator and control 'Was 1940’ pCl/kg-wet The ‘fnaximum
' preoperatronal |evel detected was 4800 pCrlkg-wet With an average of 2140
pCr/kg-wet SERTE o e C -

$
Fodder Crops (Table c-11)
Although not requiréd By the SGS or HCGS Technical Speoif cations and ODCM, 6 |
samples of crops normally used as cattle feed (silage and soybeans) were collected from
four indicator statlons (4 samples) and one control statlon (2 samples) it was determined

E that these products may be a significant element i in the food-chain pathway.
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These fodder crops are collected as management audit-samples and analyzed for gamma

emitters. “All four locaticns from which sampies were collected this year are milk sampling

stations. . -

In addition to the silage.and soybean, ornamental cabbage was planted-and maintained by

MTS personne! at'3 locations-on site:and 1 in:Delaware; at 3.9.miles. These sarnples were

harvested in December. ' Thiese broad leaf vegetation samples were deemed necessary

since there are no longer any milk-farms ovperating within the 5 km radius of SGS/HCGS.

The closest milk farm we have is located in Odessa, DE at 4.9 miles (7.88 km).

Gamma spectroscopy performed on each of the 10 samples indicated the presence of

‘the. naturally occurring radionuclides:Be-7,'K-40.plus RA-NAT i in.one sample All other
\
- gamma emitters searched for in the nuclide library used by nuclear plants were below

-the minimum detectable concentration.

Beryllium-7, attributed to cosmic ray' agtlylty m the atmosphere, was detected in 3"of

| the indicator silage samples at concentrations from 142 to 255 pCi/kg-wet. It was

detected. in the control station silage sample at 137 pCi/kg-wet. The maximum

‘preoperational level detected for snlage was 4700 pC|/kg-wet wuth an.average of
2000 pf‘llkg-wet Be-7 was not detected in elther the |nd|cator nor control statlon

soybean samples The maximum preoperatlonal level detected for soybean

| samples was 9300 pClIkg-dry. Be-7 was detected in 1 of the ornamental cabbage

samples at.a concentration of 167 pCi{kg-\{Vet. There was no preoperational data

available for comparison with thi,s_,.;t,ype of SWW‘Q?- e

Potassaum-40 was. deterted in all 10 of t"le vege_tatmn stat on samp'es The
combined average :forthe_lndlcator station samples was 4430 pCi/kg-wet. The
average for the 2 control station vegetation samples was 7570 pGi/kg-wet. The

avel‘age‘concentratiqn.detec‘ted for the silage sa-mples (both indicator and .co_ntrol)

-was 2770 pCi/kg-wet. Preoperational results averaged 7000 pci/kg-wet. Results for

the soybean samples (indicator and control) was 14700 pCi/kg-wet.
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~

exception of the 6S2 shoreline sediment).: - i @ = o

 Preoperational soybean results averaged 22000 pCifkg-dry. The average
concentration of K-40 for‘the.?l ornamental cabbage sa'mp_l'es'»was 2740 pCi/kg-Wet.
~ There was no preoperational data ayailable.for cdmparison with these sa'mple.s., :

) RA‘LNAT was detected in:‘1'ota,.t_he control'soybean samples:at a concentration of 1
"pCi/kg-wet. MDC's:for:all.the *rem'aiﬁing vegetation samples; both indicator and .
control ‘ranged from <3.6to <12pCilL:.: There was no preoperational average

available for. comparlson ERRES S

AQUATIC

Envrronmental Consulting. Servrces lnc (ECSI) collected all aquatrc samples (with. the

Surface water samples were collected in new polyethylene contalners that were rrnsed

Ui . ‘:\.1

twice with the sample medrum prror to collectron

SRR TN T ST R A SR PR R KR g NG e

Edible fish are taken. by gill nets whlle fc’r’éb“s‘éfe»-ééught 'i':n commercial traps: These

'samples are then processed where the ﬂesh i§ separated from the bohé and she .- The

,,,,,,

MTS for analysrs

Ao

Sedrment samples’ collected by ECSI were taken wrth a bottom grab sampler and
frozen in sealed polyethylene contalner’s before berng transported*rn ice chests to '
MTS. Personnel from MTS collect locatron 6S2 shorelrne sedlment on the beach
behind the parklng area “for the Helrcopter Pad. A square area, measurrng 1" meter on
each side is staked out and‘then’ dividéd irito a grid of 9 smallef boxes, 3 per side. ‘A 1

inch deep scoop from’ the center of each of the small grids i is taken. All the aliquots

are combrned and the total sample transported in the |ce chest to MT S
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- Surface \Natef (Tables C-12, C;13, C-14)

Surface water amal»:s were collected monthiy at 4 mdlcato" statuons and one control . '
stationin the Dp!aware estuaiy. One: location ( (11A1) is-at the outfall area (WhICh is the area
where liquid radicactive effiuents fmm the.Salem Station are allowed to be d:scharged into
the Delaware River), another is downstream from the outfall area (7E1) and another is
directly west of the outfail area at the mouth of the Appoqumlmlnk River (1201) Two
upstream locations are in- the Delaware River: (1F2) and at the mouth of the Cheaapeake
and Delaware Canal (16F 1), the latter being sampled when the flow is from the Canal into
“the river: Siation 12€1, directly west, at-the.mouth of the Appoq}uinémink' Rtver, serves-.as
the operational conirol.: L.ocation 12C1was chosen-because the physical characteristies of
this station more cloeely resemble those of the outfall area than do those at the farther
upstream"location (1F2).. As 'diocusaed inthe .ore-operatiﬂmalﬂ eummary"report. due to the
tidal nature of this Delaware- Rlv 2r-Bay, estuary; there are flow rate variations.

“The furtherathe distance from the bm.ndary between the Delaware Rlver and the De!awa‘re"
Bay (Llston Point); the lower the. background levels, the lower the saiinity, lower K- 40( as
determined: by Atornic Absorption) and lower conwntratuons of soluble gross beta emitters.
All surface water samples were analyzed monthly for gross beta, tntlum and gamma

emitters.

o  Gross beta activity- wags detected-in all.48 of the indicator statioh samples ranging from
8.4 t0.330 pCi/l., with.an: a»emge of, 97.pGilL, Beta activity was detected in all 12 of the
control stauon.sar_nplesf.w:th..conc;entrat!on,s ranging from 24 .10 158 pCl/L, withran |
average of 73 pCi/L'. The maximum breoperatiorial level detected Was 1410. pQ.i/L', with
an average of 32 pCi/L. Quarterly results for all Iocations are plotted on Figure 4, for

the years 1988 to 2008, with an inset graph depicting the eurrent,year:bagk,to 1973.

e Tritium activity was detected in 1 of the control station samples at a zoncentration of -
210 pCi/lL. It was detected in 2 of the mducator station eamples at concentrahons of
140 and 150 pCilL. '
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These levels were slightly above the minimum detectable concentration range. -

- Minimum detectable concentrationé for the remaining station 'samples, both indicator
and ccntrOI; ranged from-€"130 tc <150'pCi/L. 'The~lﬁaximum..pre'ope.rational.:level— '
‘detected was 600 pCi/L, ‘with an'aVerage of"2i-10"pGi/L“ ‘Positive results from 1988 to
2008 are plot‘ed on Flgure 5, w;th an inset: graph deplctmg the current year back to

e Ganima spectroscopy performed on each ofthe 48-indicator station:and 12 control
- station surface water samples:indicated the presence of the naturally-occurnng\ o
radlonuclldes K-40 and RA-NAT. ‘All other gamma emitters: searched for inthe nucllde. :
Ilbrary- used by-nuclear plants were-below the;mlnlmum»detectable-.concentratlon;
'« Potassium-40:was detected iniall 48 samples-of the indicator stations at i = - .
- concentrafion’s fanging fiom' 54 t6*186(5Ci/L"and in all 127f the conitrol ‘station.
.samples ranging from 490 115 pCi/l: *The: average’for the indicaitor station ~
locations was 97 pCi/L, while the- average for’ the control’ statlon locations was 80
pCi/L. “The maximim preoperatlonal Tevel deteéted was 200 pClIL with an average
of48pCiL. -~ =~ - ° f’- BT LT g D ;

. RA—NAT was detected in 1 of the indicator stations at a concentration.of 6.4 pCi/lL. 1t
was detected in only 1 of the control tecktion samples ‘at 6:1pCilL. “MDGC's for the

- :rethainihg‘ station éémples' E':'b‘c"th"indlc‘atpr ahd-control, ranged from.<1.5 to <66
pCi/L. The maximum preoperatlonal lével detected Was 4 pCI/L with no average
determmed : e o ,

Fish (Table’C-ﬂ-S)'%"‘«. e R

 Edible specnes of fi sh were’ collected seml annually at3 locatlons; 2 mdlcator (7E1 11A1)

and 1 control (12C1) and ananyzed for: gamma emiiters in flesh.
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Samples included channel catfish, White catfish, bluefish, white perch, flounder and. striped
bass. (See -exp!anation <f controls in the surface water sectionj. The 4 indicator and 2 |
control station s‘ample‘srfrom_rboth.seml--anrsuaivcollections; indicated the presence: of the
naturally-occurring radionuciide K-40: sl dther gammafemitters‘searChed for in the nuclide

library used by nuclear plants - were bsiow -the minimum detectable concentration.

' e Potassium-40 was detected in all 4 samples from the indicator statrons at
concentratlons ranglng from' 3320 to 3730 pCi/kg-wet for an average of 3590
, pCl/kg-wet K-40 was detected in. both samples from.the control locatron at 3540
-..and 3770 pCi/kg-wet. The average for the control samples was 3660 pC|/kg-wet
~The maxrmum preoperatlonal Ievel detected was 13000 pCl/kq-wet wrth an average
: .-of 2000 pC r/lfg -wet..

Blue Crab (Table C-16)

Blue crab samples were. collected tW|ce durrng the season at2 locatrons 1 mdrcator and 1
control,.and the edible portions were analyzed for gamma emltters (See explanatlon of

controls in the surface water section).

e . Gamma spectroscopy performed on, the flesh of the mdrcator statron samples and the
control station samples mdrcated the presence of the naturally occurrrng radionuclides
~ K-40 and RA-NAT. Al other qamma emltters searched for in the nuclrde lrbrary used

K by nuclear plants were below the mlnlmum detectable concentratlon

. Potassrum-40 was detected in both mdrcator statron samples at concentratlons of
2460 and 2600 pCr/kg-wet It was detected in both control statlon samples at 2530
and 2690 pCr/kg-wet The average for both the mdrcator and control statlon samples

- was 2570 pCi/kg-wet. The maximum preoperatronal level detected was 12000

pCr/kg-wet with an average of 2835 pCr/kg-wet
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'RA-NAT was detected in 1 of the indicator stations at a concentration of 16.pC‘i/kg- _

wet. Itwas detected in only 1 of the control Iocation--‘samples at 24--pCi/kg—Wet'
Mun!mum detectable concentrations for:the: remaiping: statlon .samples, both indicator

~and control ranged from- <7 8to <8.0 pCGi/kg-wet: The:maximum. preoperatlonal level

detected.was 33 pCl/.kg-wet with.no. average-determined:, -

Sediment (Table C_17) e o . ‘.’e.: - :‘ " " ". .‘“_4 R :

oy Y
MRS R TR

Sedlment samples were collected seml-annually from 7 Iocatlons mcludung 6 mdlcator

stations and 1 control statlon (Locatlon 632 |s ‘the only shoreling $ediment- and it'is dlrectly

affected by tidal ﬂuctuatlons) Each of the 14 samples was analyzed for' gamma émitters.
- Only the naturally-occurring radionuclides K-40, Be-7, Th-232 and’ RA—NAT were: detected

in this years sediment samples. (See explanatlon of controls in the surface water section)

"Gamma spectroscopy was performed on each of the 12 lndlcator statlon samples and2

"control station samples Except for the raduonuchdes Ilsted above -ali other- gamma

emitters searched for in the nuclidé llbrary used by nuclear plants weré below the

‘ m|n|mum detectable concentration. S e

R SR

Cesiuf-137 was not detected in any of the indicatdr fior the control tation ‘samples
this year. Minimum detectable concsnfrations for ffié 14 Samples; bottindicator
and control ranged from <3.8 fo <27 pCllkg dry ‘Pokitive results from 1988 to"2008
are plotted on Flgure 6 wuth an inset graph deplctlng tﬁé current year back to 1977

!

) Cobalt-60 yvas"'not?dete”cted"‘ln ‘any of the se{difment samples. Mi_‘rilmum""detectable |

concentrations for the 14 sa""r“hpl'-e“s:""’indicator and control, 'rang'ed from <2.9'to <29

- pCl/kg dry Results of all the posmve values frori 1988 to 2008 are plotted on Flgure

6 wnth an inset graph deplctmg the current year back to 1977

TF
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Beryllium 7 was detected in 3 of the indicator station samples at concentrations of
157 to 308 pCl/kg dry and an average of 233 pCi/kg-dry. It was not detected in

elther control locatlon above mrnrmum detectable concentratlon The maxrmum ‘

preoperatronal level detected was 2300 pCl/kg -dry. There was no preoperatlonal
average determlned for thrs nuclrde ' ' ‘ '

. Potassium-40 was detected in all 12 indicator station samples a}t concentrations
-+ ranging from 1830 to 12400 pCi/kg-dry, with an.average of 5946 pCikg-dry.

Concentrations detected in both of the controi station samples were at 7230 and
11700 pCi/kg-dry. The average for the control station samples was 9465 pCi/kg- dry

The mawmum preope'ational level detected was 21000 pCr/kg—dry, with an average

of 15000 pCl/kg dry. .

RA-NAT was detected in all 12 indicator station samiples at concentrations ranging

from 121 to 813 pCr/kg-dry, wnth an average of 420 pCl/kg -dry. Concentrations
,detected |n both of the control statlon samples were at 246 and 667 pCl/kg dry, with

an average of 460 pCl/kg-dry The grand average for both the rndrcator and control

. statron samples was 430 pCr/kg-dry The maX|mum pre- operatlonal level detected

was 1200 pCrlkg dry, wrth an average of 760 pCl/kg dry

: Thorrum 232 was detected in all 12 lndlcator statron samples at concentratrons
,_rangrng from 277 to 958 pCr/kq dry, wrth an average of 546 pCr/kg—dry

Concentratlons detected |n both of the control statlon samples were at 443 and 8970
pCi/kg-dry, with an average of 4707 pCi/kg- dry The grand average for both the
ln_drcator and contrci station samples was 1140 pCifkig-dry. The maximum pre-

. operational level detected was 1300 pCl/kg-'dry,vvvéth an average of 840 pCi/kg-dry.

t
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" PROGRAM DEVIATIONS

Location 2F6 (7 3 mrles NNE of vent) experlenced an equrpment malfunctlcn the week of
January 8 through 14, 2008 The qurck drsconnect f ttlng falled causrng the APT/AIO
assembly to separate from the air- sampler. Both the APT and AIO samples were |nval|d for
this week due to low sample volume. Although thls had not' happened before MTS decrded
to replace all the brass fi ttrngs with new stainless steel ones at all the air sampler Iocatlons
Due to power Iosses the-5S81.air sampler station; had air partrculate and rodrne samp'es wrth o
| msufﬁcrent volumes on the followrng dates Py s e e £ '

N '-';‘;, ‘ ;‘;"l“’:” o Lo

STATION. . LOCATION - - .- HOURS UNAVAILABLE . . DATES

551 1.0 mi. E of vent 1244 331008
581 ~ 10mi.Eofvent . 1212 12/815/08
5s1_':,__, o 10miEofyent’ .. ... 1072 . :_,;12/22 99/08

Both arr partlculate and arr |od|ne samples were consrdered rnvalrd due to an unplanned

k power outage on three separate occasrons The Ioss of these three arr samples resulted in
96% avallabrllty on thls sample statron Thrs |s greater than the 90% avarlabrlrty goal for
sampler avarlabrlrty This sampler rs Iocated along the srte access road and rts power line
is subjected to high winds and i |crng, causrng the frequent power losses dunng inclement
weather. Correctrve actrons are berng taken Srte servrces wrll be relocatlng thrs sampler
across the road. The new power supply is the underground Teed for the PSEG Securlty
Check Pornt Thrs feed has a back up dresel generator whrch wrll supply emergency
power in the unlrkely event of a loss of pcwer ST

. -L.. -
i N I
v

On July 151,‘ v2008a‘Locat'ion‘ 14F4 milk,farmaexperienced an electricalsﬁre which destroyed its
milk barn.and- hay loft. The farmer relocated his 100+ milk-animals to other farms.in the
area until he_could rebuild. Inthe interim, he gave’us the name and location of the closest
milk farm to him, Location 14G3 (13.7 miles WNW of the ventv), Wethen coll‘ected milk
from this Ioca_tion for the remainder of the year.’ No milk samples were missed during g
2008. '
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- HOPE CREEK TECHNICAL SPECIFICATION LIMIT FOR PRIMARY
WATER IODINE CONCENTRATIONS

The Hope Creek primary water chemistry results for 2008 Were_ reviewed. The specific
activity of the orimary coolant did not exceed 0.2 microcuries per gram Dose Eq'Uivalent -
131. Therefore, the iodine concentrations in the primary coolant did not exceed the Tech
Spec limit specrﬁed in section 3.4.5. '

CONCLUSIONS

The Radiologlcal Environmental Monitoring Program for Salern and Hope Creek Generating
| Stations was, conducted during 2008 in accordance wrth the SGS and HCGS Technical
Specifi catlons and ODCM The LLD values requured by the Technrcal Specifications and
ODCM were ach:eved for thls reportmg period (See Appendlx A and Appendlx C). The
objectives: of the program were also met durlng thls period. The data collected assists in
demonstratlng that SGS and HCOS were operated |n compllance with Technical

Specrﬁcatlcns and ODCM reqdlremems

From the results obtarned |t can be r‘oncluded tha1 the Ievels and ﬂuctuatrons of
radroactlwty in envrronmental samplee were as experted for an-estuarine environment.

The concentratlon of radioactive rnaterlal in the envrronment that could be attrlbutable to
Salem and Hope iCreeks stations operatlons“‘was only a small fraction of the concentration
of naturally oCCUrring and man;made radioactivity. Since these results were comparable to
the resduilts obtained during the preoperational phase of the program which ran from 1973
to 1976, and with historical results collected srnce commercial operatron we can conclude
that the operatlon of the Salem and Hope Creek Statlons had no significant radlologlcal

|mpact on thev environment.
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TABLE~1

SALEM AND HOPE CREEK GENERATING STATIONS
- RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

( Program Overv1ew)

EXPOSURE PATPWAY AND/OR‘

{NUMEER OF REPRESENTATIVE‘SAMPLES AND
' SAMPLE LOCATIONS

SAMPLING AND

TYPE/FREQUENCY* OF

‘ SAMPLE COLLECTION
FREQUENCY ANALYSIS
1. DlRECT RADIA&IO&' o . o . RO L oo ' '
— — — Forty-nine routine monitoxing stations Quarterly

Thermoluminescent:
- Dosimeters

with' two: or more dosimeters placed as.

.follows

An 1nner r1ng of statlons,'one in each B

land based meteorologlcal sector (not

bounded by-water) Ain the general area
of the 51tewboundary 181 282 284
BSl,oASl 551 6S2, 7§1 1081 1181

1581, 16s1.§ . ;

= e . oo L A ,/‘
3 o it - o v

An outeﬂ ring of statlons, one 1n eachf‘
.land-based meteorologlcal sector’ ln the:

5 - 11 km range (3:12°- 6.88:- mlles) ‘
from: .the! site (not'bounded by or. over o
water) ,MD27 5D1, 10D1 14D1" 15D1

2E1 3E1l, I1E2, 12E1 13E1, 16E1 IFl,Zi

'3F2 4F2 5F1, GFl, 9F1 10F2 llFI;» .
l13F2 14F2 (15F3. o

e e .. e

The balance of the,statlons to be

placed 1n speczal interest areas such f

-as populat;on centers; nearby

re31dencesL and schoois: 2F27 2E5, 2F6'
3F3," 7F2, 12F1, 13F3 13Fl 16F2 1G3

-10G1 16G1 % 3H1. and in two areas to

serve ‘as control statlons 3G1, ~14G1.

' Gamma dosa/ quarterly
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TABLE 1 (cont‘d)

SALEM AND HOPE CREEK GENERATING STATIONS
RADIO&OCI»AL ENVIRQNMENTAL MDNITORING PROGRAM

34

EXPOSURE PATHWAY AND/OR
SAMPLE -

:.NUMBER OF REPRESENTATIVE SAMPLma AND
: < aAMPLE LOLATLUNS T e

SAMPLING AND
; - COLLECTION
i+ -+ FREQUENCY

TYPE/FREQUENCY* OF
ANALYSIS

2. ATMOSPHERIC

a. Air‘Particulate

b. Air Iodine

3. TERRESTRIAL

a. Milk

b. Well Water -
(Ground) - -

Samples from 6 locations:

1 saupie x‘om clese to the Slte Boundary :
551 e * —

3 samples in dlfferent land based sectors:
1F;, 2F6,-5D1. FE e

1 Sample from the v1c1n1ty of a communlty:
16E1 L

1 Samp]e from a, control locat;on aa_for

_example 15-30, km.distant and. in.the least

prevalent wind direction:. 14G1. . .

Samples from m11k1ng animals in 3
locatlons w1th1n 5 kmn distance, If there
are none, then, 1 sample from mllklng
anlmals in each of 3 areas between 5 - 8
km (3 12 -5 mlles) dlstant 13E3 14F4;
2(:3 (¢)' )

’1 Sample from milking" animals at a control

location 15 = 30 km dlstant (9.38 - 18.75
miles): 3G1.

Samples from one or two sources only if

likely to be affected. (Although wells in
the vicinity of SGS/HCGS are not directly
affected by plant operations, we- sample
3E1 farm 8 well, as management audit)

Monthly

Continuous sampler
operation with
sample collection
weekly or more
frequently if
required by dust
loading

Semi-monthly

(when animals are on
pasture)

Monthiy 7 )
(when animals: are
not on pasture)

Gross Beta / weekly

Gamma isotopic analysis
/ quarterly composite

Iodine-131 / weekly

" Gamma scan / semi-
- monthly

, Indine-131 / semi-
nmonthly -

Gamma scan / monthly
Iodine-131 / monthly

Gamma Scan / monthly
Gross alpha / monthly
Gross beta / monthly
Tritium / monthly



e

TABLE 1 (cont'd)

SALEM AND HOPE CREEK GENERATING STATIONS
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY
AND/OR SAMPLE

NUMBER OF. REPRESENTATIVE SAMPLES AND SAMPLE
LOCATIONS

SAMPLING AND
COLLECTION
FREQUENCY

TYPE/FREQUENCY* |
OF ANALYSIS

c,.Potable Water
(Drinking Water)

d. Vegetablesi

e. Fodder Crops -

‘Salem Water ‘and Sewer Department) 1s

One sample .of the nearest water supply

affected by -its - discharge (No-pbtable.wafer«
- samples are required as liquid effluents

discharged from SGS/HCGS do not directly
affeéct thls pathway) However, for

,managgment audlt,,one raw and one ﬁreated

sample from a publlc water supply‘KC1ty of

collected 2F3

One -sample of- each ;principal.. class of food.
products from.-area: that.is. ;rrlgated by...

. water.din. whlch liquid. plant .wastes have .-

been dlscharged (The. Delaware River at the
locatlon of SGS/HCGS is .a brackish water’
source and is“not ‘used for lrrlgatlon of .
food products) ‘Management audit samples

are ‘¢éllécted from“virious' locations -during .

harvest: 2F9, 3F7, 2G2, 9G1, 385 2F10,

- 3F6; :9G2; 15F4, 2G4 Tt 4 (‘g-~-.;~-~»,“{‘

‘”Broad leaf vegetatlon (ornamental cabbage) .
was planted & collected in lieu of having'a ;

milk farm w1th1p 5 km of the Site : 10D1,
1s1, 15s1, 1651"'Although ‘ot requ1red by
SGS/HCGS" ODCM, iples'of ‘crops-normally”

used as cattle feed (silage-soybeans) were -
collected; as:  management audit:samples:i:y . = =i

14F4,. 3G1 2G3 13E3 14G3

Monthly (composited

- daily)

’ Annually (at.

harvest)

Annually (at.

- harvest) .

Gross alpha / 'monthly
Grossqbeta / monthly
Tritium / monthly -
Gamma-scaﬁ / monthly
Iodirie-131 / monthly

Gamma scan/on collection

Gamma scan/on collection



TABLE 1 (cont'd)

SALEM AND HOPE CREEK GENERAIING STATIONS
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY AND/OR

NUMBER OF REPRESENTATIVE SAMPLES AND SAMPLE

SAMPLING AND

4578 GCOLLECTIONT #10e

"BFREQUENCY

5 TYPE/FREQUENCY *

4. AQUATIC ENVIRONMENT One

KA

a. Surface Water

b. Edible Fish

- . One sample: downstreamp‘\7E1

Althou«& nok: requl ed- bj S“G/HCGS ODCY,
samples of soil are collected as management
‘hc1t~samplgs~ £582,- 2F9¢—SELL§lQQlDHI§FLW

,1.3:-E;~ 1@4 ~;>..7. ~361 - : '

One sample'upstream 1?2:'”

One sample outfall: 11A1

One sample cross-stream (mouth of
Appoquinimink River): 12c1 @
And an additional location in the .
Chesapeake & Delaware Canal: 16F1

SRS R i QL SO

LOne« samole of each commerclally 30d;::
rec;eaclonally lmportantrsoeclcs in

- vicinity of plant discharge area:. 11Al . _

e

......

ced bvfplant dlscharge 1201 @

an”addltlonal lodation downstream: 7E1

.-One. sample of each commercxally and _

Sl

recreationally important species in =

One sample of same sPecies-in area not
influenced by plant dlscharge' 1201 @

\ B EGE T
L b oA P

b adanat

A

PR TR ST

Every -3 years

annualliill“J‘

4200772010-2013)

Gamma scan/on
;; @91lection,

Gross Beta/monthly
‘Gamma scan/monthly
Tritium/monthly**

Gamma scan (flesh)/ on
collection

Gamma scan (flesh)/ on’

: collectlon
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TABLE 1 (cont'd)

SALEM AND HOPE CREEK GENERATING STATIONS
RADIOQOGICAL.ENVIRONMENTAL MONITORING PROGRAM

SAMPLING AND

L i R OF . %
EXPOS PATHWAY NUMBE REPRESEEgéi;%gﬁgAgPLES AFD SAMPLE COLLECTION TYgg/iﬁiggg?gY
AND/OR SAMPLE ' - FREQUENCY
d. Sediment One sample’from downstream-area: 7E1 o Semi- Gamma scan/on

One sample from cross-stream area/One annually collection
sample from a control, location: 12C1®

One sample ‘from outfall area: 11Al
One.sample from.the €:& D Canal:::16F1l..

One. sample from shoreline area: 6£82:
One:.:sample-: from Cooling -Tower :Blowdown: 15a1
And an additional location of south storm
drain discharge line: 16Al

* Except for TLDs, the quarterly analysls is. performed on a compos1te of. individual samples_
quarter. .

Tech Specs and ODCM requlre quarterly analy51s but due to the tritium leak at Salem, it was dec1ded to analyze

surface waters on a monthly basis for tritium.

(1) While these milk locatipns are-not within the 5 km range, they are the closest farms in the Site vicinity.
Since broad leaf vegetation -is. acceptable in lleu of milk collections, MTS personnel planted and harvested
ornamental cabbage (Brasslca oleracea) at three locatlons -on Slte (1$1 1581 1681) and -one across the river
in Delaware (10D1) . : i - o i :

(2) Station 12Cl was made .the. operatlonal,control (1975) for aqpatlc samples Sane the phy51cal characterlstlcs

of this station more closely resemble those of the outfall area than do those at the upstream location

originally chosen. This is due to theé distance from Liston Point, which is the boundary between the Delaware

River and Delaware Bay. As discussed extensively in the SGS/HCGS Pre-operational reports, the’ sampllng

locations further upstream show significantly lower background levels dué té estuarine tidal flow.

,cdilecteafduring the.

* %

ELooelh o, Teooa T o . -



pe

FIGURE 1
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FIGURE 2
AMBIENT RADIATION - OFFSITE vs CONTROL STATION
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FIGURE 3
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FIGURE 4 o sl
GROSS BETA ACTIVITY IN SURFACE WATER s s
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FIGURE 6

CESIUM-137 & COBALT-60 ACTIVITY IN AQUATIC SEDIMENT
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" RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SALEM GENERATING STATION
‘HOPE CREEK GENERATING STATION

DOCKET 50-272/-311
DOCKET NO. 50-354

SALEM COUNTY, NEW JERSEY'  JANUARY 1, 2008 to DECEMBER 3i. 2008

MEDIUM OR PATHWAY Lower Al Indicator Locations Location with Highest Mean

(11-11)

Analysis And Control Location  Number of
SAMPLE i Total Number Limit of Mean Name Mean Mean Nonroutine
(UNIT OF MEASUREMENT, - of Analyses Detection (Range) Distance and Direction (Range) (Range) Reported
Performed (LLD)* - Measurements
I AIRBORNE S ' ,
Air Particulates Beta 314 6.0 22 (261/265) 1F158miN - 23 (53/53) 22 (53/53) 0
(10 pCiim?) - . (7-57) (8-54) (9-51)
: 2F6 7.3 mi NNE - 23 (52/53)
. ' (9-57)
Gamma - : : o N :
Be7 24 20 81 (20/20) 2F6 7.3 mi NNE 86 (4/4)° 80 (4/4) 0
' (63-102) ’ (65-101) (62-95)
s K40’ 24 9.0 11 (éo 120) 2F6 7.3 mi NNE 13 (4/4Y 10 (4 14) 0
&) . o (8-17) (8-10) (8-11)
" RANAT 24 1.1 1(3 120.) ‘ 2F6 7.3 mi NNE 11 (11/4) <LLD
' o (0.8-1.1) (1-1.1)
Air lodine M31 314 85 <LLD - <LLD <LLD 0
(10° pCifm®) » ’
IIDIRECT - - - L < , o
Direct Radiation Quarterly 196 - 4.3 (1721172) 1F15.8miN 58 (4/4) = 45 (24/24) 0
- (mrad/std. month) Badges (2.6-6.3) . (6.1-6.3) -  (3.3-5.8) :
Il TERRESTRIAL o _ -
Miik 1131 80 0.3 <LLD - <LLD <LLD 0
(pCilL) . -
gamma ) . : - . )
K-40 80 32 1340°(60/60) . 13E349miW 1360 (20/20) 1290 .(20/20) 0
: (1120-1470) (1270-1450)  (1200-1390) .
‘RA-NAT 80 5.1 11. (1/60) 2G3 12 mi NNE 11 (1/20) <LLD- 0
S (11-11) ) .
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RADIOLOGICAL ENVIRONMENTAL MONITORvING PROGRAM

SALEM GENERATING STATION

HOPE CREEK GENERATING STATION

DOCKET 50-272/-311
DOCKET NO. 50-354

SALEM COUNTY, NEWJERSEY  JANUARY 1, 2008 to DECEMBER 31, 2008 -

Lower _All indicator Locations Location with Highest Mean

Control Location Number of

MEDIUM OR PATHWAY - Analysis And
SAMPLE Total Number. - Limif of Mean . Name Mean - Mean Nonroutine
(UNIT OF MEASUREMENT, of Analyses Detection -(Range) Distance and Direction (Range) (Range) Reported
B Performed (LLD)* o ) ’ : Measurements
Il TERRESTRIAL : y ‘ S . .
Well Water Appha .12, 1.2 1 (112) 3E1 4.1 miNE 1(112y No Control o]
(pCill). T (1) L Location :
Beta 12 1.0% 10 (12112) 3E1 4.1 miNE 10°(12/42)  No Control 0
co B (8.4-12) o : - (8.4-12) " ‘Lgcation
H-3 12 155 _<LLD. . - ~<LLD No Control 0
o : Location
Gamma - oo - T
K-40 12 34 55 (2/12) 3E14.1miNE - 55 (2112) No 'Contro! 0
' o ' ' (48-81)" I "{48-61) - Location * B
" RA-NAT 12 6.6 138 (12/12) 3E14.1mi NE 138 (12/12)  No Control 0
) (66-254) (66-254) Location
Potable Water "~ Alpha 24 06 C.5 (3/24) 2F3 8.0 mi NNE 0.5 (3/24)  No Control 0
(pCilL) _ o _ ~(0.4-086) . . B . (04-06) | Location
Beta 24 1.0"** 2.7 (24124) 2F3 8.0 mi NNE 27 (24i24) No Control 0
S _ (1.9-3.6) ‘ . (1.9-36). ' Location
H-3 24 155 - <LLD - ‘<LLD No Controi 0
Location
Gamma :
K40 - .- 24 - 34 44 (15/24) ~ 2F3 8.0 mi NNE - 44 (15/24) .. No Control -0
LT - ..(8-57) : (8-57)- Location
131, 24 0.3 <LLD - “<LLD No Control 0
- ' o . Location -
RA-NAT ~ 24 6.6 12 (5/24) . 2F3 8.0 mi NNE 12 (5/24) No Control 0
S ’ (3-24) . _ (3-24) Location. .
Fruit& Gamma , ' : _
Vegetables K-40 27 70 1950 (14 /14) © 15F4 7.0 mi NW 2150 (2/2) 1920 (13/13) 0
(pCilKg-wet) : (1370-2620) . : (2020-2270)  (1380-2240)
: : : 3F6 6.5 mi NE 2150 (2/2) '
‘ (2090-2210)



RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

DOCKET 50-272/-311
DOCKET NO. 50-354

SALEM GENERATING STATION
HOPE CREEK GENERATING STATION .

SALEM COUNTY, NEW JERSEY  JANUARY 1, 2008 to DECEMBER 31, 2008

JA4

Blue Crabs

_(pCitkg-wet)

- Edible Fish . --

. (pCifkg-wet)

Sedimeht
(pCi/kg-dry)

Gamma

K40~ 4

Gamma - et e e e

K-40 6
Gamma o
Be-7 14 -

. } ‘55 .

55

fag -

C 2830 (2112) -
" (2460-2600) -

16 (1/2)

e (16-18)

(157-308)

. 3593 (414)
o ,...,(3820-3730)

233 (312)

“12G1 2.52'mi - WESW- -

a1 28RN 24 (
e ST (28-24)

S e e,

7E14.5mi SE

2610212 ) -

{2530-2690)
24°(1/2)

3665 (212

..., (3600-3730)

7308 (112)

(308-308)

" 3855 (212)

(2530-2690)

S 247(1TR)

(3540-3770)

<LLD

MEDIUM OR PATHWAY " Analysis And Lower _All Indicator Locations _Location with Highest Mean Control-Location Number of
SAMPLE . Total Number Limit of Mean Name Mean " Mean Nonroutine -
(UNIT OF MEASUREMENT,  of Analyses’  Detection (Range) Distance and Direction (Range) -(Range) Reported
. o - - Performed | (LLD)* Lo e Measurements
" Il TERRESTRIAL -
Fodder Crops - . Gamma . . S ' e
" (pCilKg-wet) Be-7 10 75 199 (4/8) = . 2G312miNNE 255 (T11) . 137-(1i2)- 0
: , (137-255) . . S o '(255) . (137-137) ‘
K40 10 32 4430 (8./8) 14F4 7.6 mi WNW 16200 (11) 7570 (212) 0
e ' (1970-16200) S (16200-16200) (2030-13100)
RA-NAT 10 - ™12 11 (1/8) 3G117 miNE 11 (1Y RS L -0
: : (11-11) - : (11-11) (11-11)
IV AQUATIC a ‘ - AR Hee T et e T
Surface Water Beta 60 9.7 97 (48//48) 7E14.5mi SE 161°(1212). 73 (12/12) 0
(pCilL) S ) "(8.4-330) S (78-330)  '(24-158) B
H-3 60 150 150 (2/48) 12C1 2.5 mi. WSW 210 (112) . 210 0
(140-150) : (2102100 N .
Gamma ‘ R L e ¢
K-40 - 60- 34 97 (48148 ) 7E14.5miSE 118 (121M12)  80°(12'12) 0
B - (51-186) SR t(88-160) (49-115) C
"RA-NAT 60" 66 6.4 (1/48) 7E14.5miSE 64°(112) 61(112) 0
o ) o (6.4-6.4) T 6464y - - (6:16.1)

2610.{2/2). .. .
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RADIOLOGICAL ENVIRONMENTAL MONITORING- PROGRAM

SALEM GENERATING STATION

HOPE CREEK GENERATING STATION

SALEM COUNTY, NEW JERSEY

DOCKET 50-272/-311

DOCKET NO. 50-354

JANUARY 1, 2008 to DECEMBER 31, 2008 *

. Lower

All Indicator Locations _Location with Highest Mean

Control Location Number of

MEDIUM OR PATHWAY . . = Analysis And
SAMPLE Total Number **  Limit of Mean Name Mean Mean Nonroutine
(UNIT OF MEASUREMENT, of Analyses Detection (Range) Distance and Direction (Range) (Range) Reported
Performed (LLD)* ** L . - Measurements
IV AQUATIC K-40 14 55 5946 (12/12) 7E1 4.5 mi. SE 12100 (2/2) 9565 (2/2) 0
Sediment - (1830-12400) (15500-17300) (7230-11900)
(pCi/kg-dry) - Co-60 14 29 <LLD - + <LLD 0
"Cs137 14 27 <LLD - T <LLb
RA-NAT 14 50 420 (12/12) 16A1 0.7 mi. NNW 690 (2/2) Aoo (2/2)
' (121-813) ~{574-813) {246-670)
© Th-232 14 8.1 546 (12/12) 7E14.5mi. SE - 849 (2/2) 67( (2/2)
(277-958) .{838-855) - (4,43-897)

L T4

* LLD listed is the lower limit of detectlon which we endeavored to achieve during thls reportlng pericd. In some instances nuchdea were detected

. at concentrations above/below the LLD values shown.
“* Mean calculated using values above LLD only. Fraction of measurements above LLD are in parentheses.

*** Typical LLD values.
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: APPENDIX B
SAMPLE DESIGNATION

The PSEG’s Maplewood Testrng Services identifies samples by a three part code. The
first two letters are the program identification code. Because of the proximity of the
Salem and Hope Creek Stations a common environmental surveillance program is being
conducted. The identification code, "SA", has been applied to Salem and Hope Creek

~ stations. The next three letters are for the media sampled.

‘Airlodne - IDM

~AIO = v = rlmmersmn Dose (TLD)
APT = Air Particulate MLK = Mik
ECH = Hard Shell BiueCrab .- .. PWR = Potable Water (Raw) _
ESF = Edible Fish ‘ PWT = Potable Water (Treated)
ESS = Sediment C - ..80L = Soil . :
FPL = Green Leaf Vegetables SWA =  Surface Water
FPV = Vegetables (Various) =~ =~ VGT = Fodder Crops (Vanous)
GAM= Game (Muskrat) .- WWA= Well Water

The last four symbols are a location code based on direction and distance from a
standard reference point. The reference point is located at the midpoint between the
center of the Salem 1 and Salem 2 containments. Of these, the first two represent each
of the sixteen angular sectors of 22.5 degrees centered about the reactor site. Sector
one is divided evenly by the north axis and other sectors are numbered in a clockwise
direction as follows: - :

1=N . B=E - - 95§  13=W

2=NNE" . 6=ESE 10 = SSW 14 = WNW
3=NE - ~ 7=SE - 1M=Sw 15 = NW

4 = ENE - 8=SSE - 12= WSW. 16=NNW

The next dlglt isa Ietter which represents the radlal dlstance from the reference pomt

- 8§ = On—S|te Iocatlon E = -4-5miles off-site
A = 0-1miles 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 miles off-site
D = . .

'3-4 miles off-site

The last number is the station numerical designation within each sector and zone; e.g.,
1,2,3,... For example, the designation 'SA-WWA -3E1 would indicate a sample in the
Salem and Hope Creek program (SA), consisting of well water (WWA), which had been
collected in sector number 3, centered at 45 degrees (north east) with respect to the-
midpoint between Salem 1 and 2 containments at a radial distance of 4 to 5 miles off-
site, (therefore, radial distance E). The number 1 |nd|cates that this is sampling station
#1 in that partlcular sector _
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Specific information about the-individual sampling locations are given in Table B-1.
~and B-2 show the locations of sampling -stations with respect to the Site.

Positioning System (GPS) was used to prov1de the coordinates of sampllng 1ocatlons.
used was WGS 84. : ,

STATION

TABLE B-1

SAMPLING LOCATIONS

Maps B-1

A Portable Global

The Datum

©15D1

= 02

CODE "+ STATION LOCATION LATITUDINAL LONGITUDINAL SAMPLE TYPE
: - . Do : AR DEG. MIN. SEC DEG. MIN. SEC
1S1 0.55mi. N . e o . 39 - 28 - 16 75 - 32 - 13 ' IDM, VGT
252 0.4 mi. NNE; Lamp Pole 65 Near HC Switch Yard 39 - 28 - 07 75 - 32 - 00 IDM
254 0.59 mi. NNE - ST e i 39 - 28 - 18 75 - 31 - 54 IDM
- 381 © 0.58 mi7 NE 39 28 -.08 75 31 - 41 IDM
4S1 0.60 mi. ENE 39 - 28 - 02 75 - 31 - 33 IDM
551 1.0 mi. E; site access road . 39 - 27 - 38 75 - 31 - 08 . AIO,APT,IDM
652 0.23mi. ESE; area around Helicopter Pad 39 27 - 43 "75 - 31 - 55 IDM, SOL, ESS
781 0.12 mi. SE; station personnel gate . 39. .27 - 441 75 - 32 - 03 ‘IDM
10S1 0.14 mi. SSW; inlet cooling water bldg. 39 - 27, - 41 75 - 32 —vlo,;, IDM
1181 6.09 mi. SW; service water inlet bldg. ©39.- 27 - 43 75_‘ 32 - 12 IDM
1581 ' 0.57 mi. NW 39 - 28 - 10 75 - 32 - 32 IDM, VGT
1651 0.54 mi. NNW " 39°- 28 - 13 75 - 32 - 26 IDM, VGT
11A1 0.2 mi. SW; outfall area 39 - 27 - 59 75 - 32 - 25 ECH, ESF,ESS, SWA
11A1A 0.15 mi. SE; Located at the plant barge sllp 39 27 - 41 75 32 - 02 Alternate SWA
15A1 0.65 mi.'NNW; coollng tower blowdown discharge 39 - 27 - 67 75 - 32 - 19 'ESS
line outfall ° : v ) J :
16A1 0.24 mi. NW; south storm drain dlscharge line 39 28 - 24 75 32 - 58 ESS
12C1 2.5.mi. WSW; west bank of Delaware River 39 27 - 22 75 34 - 08 ECH,ESF,ESS, SWA
~l2cia 3.7 mi. WSW; Located at the tip of Augustine ' 39 -30 - 17 - 75 34 - 48 Alternate SWA
Beach Boat Ramp i » :
4D2 3.7 mi. ENE; Alloway Creek Neck Road 39 - 29 - 18 75 - 32 - 11 IDM
5D1 3.5 mi. E local farm 39 28 - 24 75 - 28 - 22 AIO,APT,IDM
10D1 3.9 mi. SSW; ‘Taylor’s Bridge Spur .35 24 - 37 75 33 - 44 IDM, SOL, VGT
14D1 3.4. mi. WNW; Bay View, Delaware 39 - 29 - 02 75 < 35 - 31 IDM
3.8 mi. NW; Rt. 9, Augustine Beach 39 - 30 - 08 75 - 35 - IDM
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- TABLE B-1 (cont’d)
STATION C A '
CODE . L STATION LOCATION LATITUDINAL LONGITUDINAL SAMPLE TYPE
I — DEG. MIN. SEC DEG. MIN. SEC
2E1 4.4 mi. NNE; local farm 39 - 31 - 23 75 - 30 - 26 IDM
31 © 4.1 mi. NE; local farm 39 - 30 - 07 75 - 28 - 41 - IDM, WWA
7E1 4.5mi. SE; 1 mi. W of Mad Horse Creek - 39 - 25 - 08 75 - 28 - 64 ESF,ESS; SWA
7E1A 8.87 mi. 'SE; Located at the end of Bayside Road = ' 39 - 22 - 57 75 - 24 - 24 Alternate SWA
11E2 - 5.0 mi. SW; Rt. 9 v 39 - 24 - 20 7% - 35 - 33 IDM
- 12E1. 4:4 mi ,WSW;hThomés Landiné 39 -.26. - 52 75 - 36 -.59 . IDM
13E1 4.2 mi. W; Diehl House Lab 39 - 27 - 59 75 - 36 - 44 IDM
13E3 . 4.9 mi. W; Lécal Farm, Odessa, DE 39 - 27 - 17 75 - 37 - 30 MLK, VGT, SOL
16E1 4.1 mi. NNW; Port Pemn - o ' 39 - 30 - 47 75 - 34 - 34 ATO, APT, IDM, SOL
iF1 '5.8 mi. N; Fort Elfsborg - 39 - 32 - 43 75 - 31 - 05 AIO,APT, IDM
1F2 7.1 mi. N; midpoint of Delaware River 39 - 33 - o8 75 - 32 .- 54 SWA
2F2 8.7 mi. NNE; Pole at Corner of 5 & Howell, - 39 -°34 - 38 75 - 28~ 04 -IDM
2F3’ ,gééeﬁi. NNE; Saleém Water.Company,. ., 39 .-.33 - 40 75 -.27 - 18 'PWR, PWT
2F5 7.4 mi. NNE; Salem High School.. - ... © 39.-.33-27° 75 - 28 - 31 oM
2F6 7.3 mi NNE;,Southérn<Training;Center -39 - 33 - 430 - 75 - 28 - 48 ) AIo;APT,IDM
2F9 7.5.mi. NNE; Local Farm , Tilbury Rd, Salem = _ 39 -33 - 55 75 - 29°- 30 FPV, FPL, SOL
2F10 ' 9.2.mi. NNE; Local-Farm, South Broadway (Rt. 49) 39 = 35 - 35 75 - 39 - 35 " FPV, FPL
, Pennsville : , . B
3F2. 5.1 mi. NE; Hancocks Brldge Municipal Bld 39 30 --25- 75 - 27 - 36 IDM
3F3 8.6 mi. NE; Quinton Township School. 39 - 32 -.38° 178 - 24 - 45 IDM
3F6 6.5 mi. NE; Local Farm, Salem/Hancocks Brldge 39 - 32 - 03 75 < 28 - 00 - FPV,FPL
3F7 js?gdml NE; Local Farm, Beasley Neck Road RDE3 39 - 32 - 07 75 - 25 - 46 . FPV, FPL
4F2 ©6.0 mi. ENE; Mays Lane, Harmersville 39--.29 - 58 75.- .26 - 03 IDM
5F1 6.5 mi. E; Canton- - i 39727285 ~122 75 - 24 .- 59 IDM, SOL
6F1 6.4 mi. ESE; Stow Neck Road 39 - 26 - 24 75 - 25 - 09 - IDM
7F2 9.1 mi. SE; Bayside, New Jersey 39 - 22 - 56 75 - 24 - 17 IDM
9F1 5.2 mi. S; D.P.A.L. 48912-30217 39 - 237 03 75 - 32 - 32 'IDM
10F2 £ 5:8 mi. SSW; Rt. 9 . - srza o 139 -.23.- 0L’ 75 - 34--.09 IDM
llFi_ 6.2 mi. SW; Taylor’s Bridge:Delaware.: © 3900k 44 .75 - 37 - 37 IDM
12F1 - ’9:4 mi.. WSW; Townsend Elemertary. School 39:¢- 47. 75 - 41 - 18 IDM
6.5 mi. W; Odessa, Delaware 39 18" 75 - 39 - 21 ‘

IDM



HIAﬁLEﬂB-l (cont’d)

o

this location are:

All Game (GAM), VegetablesLFPV & FPL) and Vegetation (VGT),
the Salem & Hope Creek Stations’

Latltude N 39° - 27’ - 46.5" and Longitude W 75° - 32

-t

- 10.6".

are management audlt samples.’
Tech Specs nor listed in the Station’s ODCM.

STATION e : . o _ | i3
CODE STATlON LOCATION o LATITUDINAL LONGITUDINAL SAMPLE:TYPE
TRV DEG. MIN SEC DEG. MIN. SEC '
13F3 9.3 mi. W; Reddlng Middle School MlddletOWL, 39 - 27 ‘1& " 75 - 42 - 32 IDM
Delaware - P A . s R '
13F4 9.8 mi. W; Mlddletown, Delaware § e o ‘ 39 - .26/ - 51 >~ 75 - 43 - 07~ IDM .
14F2 6.6 mi, WNW; Boyds .Corner ! Tl 39°7730%: 00 75 - 38 - 59 IDM
14F4 7.6 mi. WNW; local farm e §TTNe— E9 ¢ 30 -§44. 75.- 40 - 52
15F3 5.4 mi. NW o = - . 39°- 30 - 58 | 75 - 36 - 36
B . ' R i ' DA i o
15F4 7.0 mi., NW; local farm; Port Penﬁ Road; Delaware :39,f 31 - 21 P75 - 38 - 31
16F1 .6.9 mi. NNW; C&D Canal S39 - 33 - 55 {75 - 34 - 25
16F1A . 6.84 mi. NNW; Located at the C&D Canal t1p e 39 -~ 3’~- 34 f 75 - 33\;{56
16F2 8.1 mi. NNW; Delaware City PubliciSchool | ;9”-.343~’1e i 75 - 35 =25
1G3 19 mi. N; N. Church St. Wllmlngton, Del (0ld T 39 -.44 - 16 ; 75 - 32 -'pl
Swedish Church Yard Park) .- . o , joa Y
1G4 10.8 mi. N; Local Farm, ‘Rté&. 49 South Broadway, ' ~ 37 - 54137 75 - 30 - 45
Pennsville ; e N I
2G2 13.5 mi. NNE; Local Farm, 901nters.Auburn Road (Rt L“- <738 - 19 ;| 75 -'26 - 10
‘ '540), Salem, No”08079 ; e T . ' 2 .
2G3 12 mi. NNE; Local Milk Farm, Corner*of Routes 540 &,, 39 --36 - 21§ 75 - 24 - 53 MLK, FDV GIP»OL_3
» 45, Mannington,;NJ - . . { . - 7
2G4 . 11.3 mi. NNE; large famllj garde 39 - 36 - 02 15 - 25 - 21 FPV .
Welchville Rd,Mannington, NJ o SRR O T o !
3G1 17 mi. NE; Mllk,Farm, Daretown AlLOW 5 Road'» ‘39 - 35 - 56; 75 - 16 - 47 IDM an VGT 'soL
: Woodstown % sf T o - o K
9G1 - 10.3 mi. S; Loqal Farm, Woodland Bchh Rd“n Smy na,i '39. - 18 - 47! 75 - 33 - 50 FPV
Delaware / T, '”yemanvﬁ U E ) [ ,
9G2 10.7 mi. S; Local Farm, Woodland Beach Road, B 39'x‘18 - 39! 75 - 34 - 11 FPV, FPL
" Smyrna, Delaware . S cl SO ; -
10G1l 12 mi. SSW; Smyrna, Delaware .’ 5 ﬁ; T o B JON 75 - 36 .-:05 IDM S
14G1 11.8 mi. WNW; Rte. - 18 75 - 46 7 30 AIO, APT,IDM
1463 *7  13.73 mi. WNW; Local Milk Farm; “Frazier Road - 5 18- 75 - 45.- 51 MLK, VCT -
h \Mlddletown, Delaware @ : B p
16G1 15 mi. NNW; Across from Greater Wllmlngton AerOT - 38 75 - 35 - 35 IDM
3H1 32:mi. NE; National Park, New Jersey - 36 75'-f11 - 06 IDM o
3HS 25 mi. NE; Farm Market, Rt 77 39 - 41 - 02 75 - 12 - 23 FPL,FPV = %
NOTE: All statLon locations are referenced to the midpoint of the two Salem Unltsa ‘

Containments. The coofdi@étes of

They are not re&uixed by

Vegetable samples are not alwavs
collected in consecutive years from the same farmer since they rotate the type of crop they grow. :
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MAP B-2

SALEM AND HOPE CREEK (HC) GENERATING STATIONS
RADIOLOGICAL ENVIRONMENTAL MONITORING . PROGRAM
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APPENDIX C

" DATA TABLES

Appendix C presents the analytucal results of the 2008 Radiological Envnronmental
Momtonng Program for the penod of January 1 to December 31, 2008.

. TABLE A o S o .
NUMBER TABLE DESCRIPTION . . - . .. . PAGE
ATMOSPHERIC ENVIRONMENT
AIR PARTICULATES
C-1 2008 Concentrations of Gamma Emitters in Quarterly Comp05|tes R .
' ofAerartlcuIates 63
C-2 2008 Concentrations of Gress Beta Emitters in Air Particdlates ............ i | 64'
AIR IODINE
c-3 2008 Concentrations of lodine-131 in Fitered Air...............ccccoovrccovercrinrime 66
. DIRECT RADIATION
THERMOLUMINESCENT DOSIMETERS
" C4 2008 Direct Radlatlon Measurements Quarterly TLD Results...........0ccvn..... .68 :
‘TERRESTRIAL ENVIRONMENT
MILK
- C-5 2008 Concentrations of lodine-131 and Gamma Emitters in Milk............ e 69
.WELL WATER
C-6 2008 Concentrations of Gross Atpha and Gross Beta Ematters . .
and Tritiumin Well Water................... i) .- 71
. C-? 2008 Concentrations of Gamma Emitters'in Well Water...-.. TP 72
- -59



DATA TABLES (cont'd.)

. TABLE e .
NUMBER "TABLE DESCRIPTION PAGE
TERRESTRIAL ENVIRONMENT (cont'd)

POTABLE WATER
C-8 2008 Concentrations of G‘r’c;ss Alpha and 'Grbss. Beta Emitters,
and Tritium in Raw and Treated Potable Waters.....................o.coo e, 73
C-9 2008 Concentrations. of lodine 131 and Gamma Emitters in Raw and .
Treated Potable Water..............ooovveeei e e S 74
FOOD PRODUCTS
C-10 2008 Concentrations of Gamma Emitters in Vegetables............... e, : 75
FODDER CROPS |
C-11 2008 Concentrations of Gamma Emitters in Fodder Crops.........cevevvenn. Tl 76 .
~ AQUATIC ENVIRONMENT
SURFACE WATER
C-12 ‘2608 Concentrations of Gross Beta Emitters in Surface Water............ e 77
C-13 2008 Concentrations of Gamma Emitters in Surface Water....................... 78
C-14 2008 Concentrations of Tritium in Quarterly Compoéites of Surface
Water.....oeeeeeeeeeeeeeecc s e e e e 80
' EDIBLE FISH
C-15 2008 Concentrations of Gémma Em‘itters inEdible Fish...............coocoviiiii i, 81
BLUE CRABS
C-16 2008 Concentrations of Gamma Emitters in Crabs...........................cl. - 82
SEDIMENT
C-17 2008 Concentrations 6f Gamma Emitters in Sediment.................................... 83

60



DATA TABLES (contd.)

-TABLE

NUMBER TABLE DESCRIPTION _ . PAGE

SPECIAL.TABLES &~ .

~ LLDs
Cc-18. 2008 PSEG Maplewood Testing Services’ LLDs for Gamma -

Spectroscopy ..............

61



Table C-1

"2008 CONCENTRATIONS OF GAMMA EMITTERS*
IN QUARTERLY COMPOSITES OF AIR PARTICULATES

Results in Units of 10° pCi/m® +/- 2 sigma

' Sampling Period

* All other gamma emitters searched for

(C) Control Station - -

63

LA

STATION P Gamma Emitters———->
ID Start Stop Be-7 K-40 RANAT
SA-APT-5S1 12/26/2007 to  3/31/2008 70+4 10£2 <0.4
SA-APT-1F1 12/26/2007 to 3/31/2008 714 10+3 <0.5
SA-APT-2F6 12/26/2007 to . 3/31/2008 75+4 1643 <06
SA-APT-5D1 12/26/2007 to\ 3/31/2008 7414 1243 <03 .
SA-APT-16E1 12/26/2007 to  3/31/2008 6514 144 . <0.6 -
SA-APT-14G1(C)  12/26/2007 to  3/31/2008 70+4 1142 <04
SA-APT-5S1 3/31/2008 to . 6/30/2008 9115 1142 <0.3
SA-APT-1F1 3/31/2008 to- 6/30/2008 895 1243 <05
. SA-APT-2F6 3/31/2008 : to  6/30/2008 10215 133 . 1.1+0.3
~ SA-APT-5D1 ©3/31/2008 to  6/30/2008 - ' 925 1313 . 0.8£0.3
- SA-APT-16E1 3/31/2008 to  6/30/2008 . 9415 174 <06 -
SA-APT-14G1(C)  3/31/2008 to  6/30/2008 9545 10+2 . <0.3
SA-APT-5S1 6/30/2008 to  9/29/2008 10115 843 <0.3
SA-APT-1F1 6/30/2008 to  9/29/2008 8815 112 <0.3
SA-APT-2F6 6/30/2008 to . 9/29/2008 10145 1243 <34
SA-APT-5D1 - 6/30/2008° to 9/29/2008 . 875 813 <0.3
SA-APT-16E1 . 6/30/2008 to. 9/29/2008 1005 102 <0.3
SA-APT-14G1(C)  6/30/2008 to  9/29/2008 9445 1113 <0.3
SA-APT-5S51 9/29/2009 to 12/29/2008  65%5 1043 <0.3,
SA-APT-1F1’ 9/29/2009 to . 12/29/2008 . = 6414 842 - <02
SA-APT-2F6 9/29/2009 © to 12/29/2008 . - -6615 1243 1+0.3
SA-APT-5D1 - 9/29/2009 to 12/29/2008 6314 1243 <03 .
SA-APT-16E1 . 9/29/2009 to 12/29/2008 6314 9+3 <0.3°
'SA-APT-14G1(C)  9/29/2009 to 12/29/2008 6244 812 <0.2°
AVERAGE 81+29 114 -

were <LLD; typical LLDs are given in Table C-18.:
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TABLEC-Z2

2008 CONCENTRATIONS OF GROSS BETA EMITTERS IN AIR PARTICULATES

_‘Results in Units of 10" pCilm®-+/- 2 sigma

2212

2443

Ce < STATEO\I iD > R
, Control . co R
‘MONTH  SA-APT-14G1 SA-APT-16E1 SA-APT-1F1 SA-APT 2F6 SA-APT-JD1 SA-APT-681 AVERAGE
January 3212 ' 29+2 2842 2642 - 2432 312 28x7
g 283 2742 2612 2512 262 282 - 272
1412 152 1412 1) 13£2 1412 1441
2312 2322 2312 24%2 20%2 232 233 -
2842 313 2942 30£2 2812 3312 3014
February 3242 35x3 38+2 342 3312 26:1:1_ . 3318
' 232 - 20%2 2242 212 1 8&2 : ‘ 2312 C 2144
2332 23£2 2612 2542 23£2 - 21_14 : .~24:t3_.
1542 272 2232 21%2 1 9*2 202 20+5
March 2242 1942 252 22%2 212 2412 . 2234 "
212 2622 2122 20+2. 1842 . (2) 20+3
51:4 5124 5014 5314 51+4 7i7 44t36 '
21%2 1922 22+2 2842 2412 _ 26+3 - 2215
212 2412 2412 23+2 . 2412 2512 2413
April 1422 - 1442 A42x2 132 1542 1 4:9:2 1342
‘942 842, 1012 822 72 812 o2
. 2412 2512 2542 252 2542 2712 25+2
24142 2322 2742 252 2342 2412 2413
May 2242 - 20+2 2442 - 23%2 22+2 2412 2243
162 1942 2242 19142 1642 2012 1945
1312 1642 1712 1612 1542 162 1542
13£2 T 1442 1542 1242 1112 1712 1314
, - 1942 2042 - 1942 202 18£2 . 202 1931
June 1542 13+2 1642 152 14+2 1442 1442
' 2912 2312 2912 27+2 25+2 2512 2615
1842 0202 1912 C17E2 1712 2012 - 1843
2342 23%3 2643 2042 —~ 234
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TABLE C-2

2008 CONCENTRATIONS OF GROSS BETA EMITTERS IN AIR PARTICULATES
Results in Units of 10 pCiim® +/- 2 sigma

— z —— STATIONTD —— — >
- Control _ \ - - o R
MONTH ~SA-APT-14G1 SA-APT-16E1 SA-APT-1F1 SA-APT-2F6 SA-APT-5D1 SA-APT-551 AVERAGE
July 1982 1842 1942 18+2 162 182 1842 -
S 2282 2042 212 1942 1882 . 2482 - 21#5
292 25¢2 - 30%2 - 2842 2542 28+2 2844
2342 2342 19+2 2512 1942 26+3 2246
 August 2842 3042 2942 2742 21#2 3583 2849
23£2 1742 — 1942 2512 1742 - 2242 2116
2612 242 2412 . 26%2 22+2 2742 . 25#3
2552 $21£2 2332 2732 2142 2542 2345
| 2312 1922 2112 - 232 . . 2082 2122 2143
September 2242 2683 2443 2613 2042 - 2643 2445
1842 - 47£2 1682 . 1822 1382 1882 74
. 1642 18£2 22£2 2242 1642 2342 1946
1542 1542, 19£2 2152 1612 17%2 1745
October 20%2 2242 232 . 262 T 21%2 0 28#2 2316
. 47#3 543 - 543 - 5743 . 2842 | 48+3 - - 48%21
27+2 - 27+2 203 . 26%2 2722 30822 2713
19+2 16£2 . 1622 1843 1312 1742 S A7x4
- 192 24:{:2 2242 : ‘20+2, . 2082 2612 22:6 }
November - 1642 152 1842 1942 T2 82 1724’
982 72 82 102 842 82 o B#2
22 72 1982 2482 622 - 1982 21210
1742 1682 2242 CM882 2082 1944
Decembér ~ A6£2 . . wi18%2. 1 v 2182, RO 175 XL |7 R N T B
, . 1542 . . 1542 152 1642 @ 162
1582 oo45£2 0 <1582 - 1682 17822 . 1643

AVERAGE  22+16- 22416 723416, L 23416, 0 20814 . 22414 22414
o - SRR S *'GRAND AVERAGE - 22415

(1) Equipment malfunction; results not included in averages: See pvrogram deviations.
(2) Power outage; results not included in averages. See program deviations. -
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TABLE c-3

2003 CONCENTRATIONS OF IODINE-131* IN FILTERED AIR
7 - Resulfsin.Units of 10° pCifm*

. < -STATION ID >
Contro! - . . B _

MONTH SA-AlO-14G1 SA-AlO-16E1 SA-AIC-1F1 SA-AIC-2F6 SA-AlO-5D1 SA-AlO-551
January <34 <38 <24 <7 <17 <35
' <26 <2 <2.4 <8.2 <4.6 <22
<45 <4.8 <5.8 ") <15 <6.7
<18 <1.8 . <3 <4.5 <45 <28
<3.9 <2.5 <2.2 <2.3 <6.3 <4.2
February <3.3 <28 . <3.4 <5.4 <1.5 <24
<3.5 <2.2 <2.8 . <2+ <26 <6
<2.3 <3.9 <1.3 <1.3 <1.7 <3.2
<2.7 <25 <4.1 <5.6 <3.6 <2.7
March <2.6 <3.5 <1.7 <4.4 <2 <1.3
<24 <16 <25 <3.6 <85 - @)
<1.8 <6.8 <2.9 <1.8 <4.2 <27
<4.5 <7.9 <3.5 <5.8 <3.1 <2
<3.7 <34 <59 <2.4 <5.3 <256
April <3.9 <32 <2 . <37 <49 <2.8
<i.1 <4’ <67 <569 <5.7 <14
<5.4 <5 <1.7 <34 <47 <6.9
<4.4 <24 <2 2 7 <2.3 <3.2
May - <7.9 <3.1 <33 <2 4 <27 <7
a <24 <77 <563 <3.2 <2.1 <2.3
<2.3. <27 <2.6 <24 <32 <4.8
<1.2 <1.8 <4.2 <4.8 <22 <21
<31 <4 <34 <3.2 <5.1 <3.7

) June ... - <14 <26 . <29 .<1.3 <43 . <48 .

- <39 <1.5 <25 <1.7 <15 - <1.9
<4.5 <2.6 <27 <19 <1.6 - <43
<3 <1.5 . <3.4 . <37 . <2.4

. <5.7.



19

TABLE C-3

'2008 CONCENTRATIONS OF IODINE-131* IN FILTERED AIR
Results in Units of 10~ pCi/m®

< STATION ID >

S Control : , ' , '
MONTH = SA-AlO-14G1 SA-AlO-16E1 SA-AIO-1F1 SA-AIO-2F6 SA-AlO-5D1 SA-AIO-581

July . <1 <3.9 - <2 <49 <5.1 <22

— o <6.7 .<2.6 <23 <3.8 <44 <34

: <3.6 <2.7 <15 . <36 <47 <4

. <16 Co<2 <36 <27 <6.2 <34

August <6.9 <3.9 <29 <6.6 <34 <19

<3.2 <29 <17 <25 <1.9 <3.8

<2.5 . <33 - <33 <35 <3 <2.3

<45 S<31. <19 <1.8 <24 . <2.8

<33 -<34 <t7 <2t . <25 <1.6

- September <26 C <77 <52 - <23 <37 - - <31

' <2.7 <1.9 <3.7 <14 © <23 <2.8

<3 <3.8 <26 <28 <24 - <36

<27 . <64 <1.7 <32 <17 <3

T October <24 <4.1 <6.2 <21 . <438 <27

: ' <14 . L <25 <6.1 <4.4 - <16 <23

<19 . <58 <6.4 <55 <2.2 T <2.8

<5.1 <4.5 <2.8 <5.1 <57 - <25

<1.8 <2.9 &t <16 - <3 <2.5

" November <3.3 <3.9 <4.4 <29 <38 . <2

<2 <23 <26 <3.7 <32 <3.1

<22 <26 <51 <48 . <35 <32

<7.9° <5 <5.6 S <25 - <3.1 <2.1

- December <3.5 - <26 <2.1 &2 <3 <2.5

B Co. S8 LS9 <2483 85 (2)
RSN <220 - .0 <B4, ne f424T L) <280 <33

*1-131 results are corrected for dééa‘y to ‘samplé"sfdp’id’a‘te:

<4

<18

- <22

(1) Equipment malfunction: See program deviations.
-(2) Power Outages: See program deviations.

<39 .

Co<43

)



TABLE C-4

2008 DIRECT RADIATION MEASUREMENTS - QUARTERLY TLD RESULTS )

Results in mrad/standard month* +/- 2 sigma

22

* The standard month = 30.4 days

** Quarterly Element TLD results by AREVA - NP Environmental Laboratory.

(C) Control Station

68

JAN T APR T T ol ocT QTR
STATION “to to . to to: ELEMENTS
. I - ~ MAR - S OJUNT SEP DEC AVG
SA-IDM-2S2 45104 5.3:0.7 5.410.4 5.710.7 5.211.0
SA-IDM-581 3.120.4 36104 3.540.5 " 4.120:4 3.610.8
SA-IDM-6S2 5.010.7 . '5.210.4 5.240.5 5.8:0.5 5.310.7
SA-IDM-7S1 51205 . 5.7+0.8 57405 5.90.6 . 56207
SA-IDM-10$1 3.310.5 3.740.4 3640.5 4.240.5 | 3.710.7
SA-IDM-1151 29103 3.610.5 3.320.4 - 4.0s0.7 - 3.410.9
SA-IDM-4D2 4103 46104 - 451086 4.8+0.5 4.510.6
SA-IDM-5D1° 3.540.4 - 4.120.5 - 4.020.9° 4.640.5 - 4109
SA-IDM-10D1 41203 4.7+0.5 49105 5.210.5 - 47409 .
SA-IDM-14D1 35403, - . 43104, 43:07 4610.7 - 4.210.9
SA-IDM-15D1 42405 - 47104 48105 5.210.5 4.7:0.8
SA-IDM-2E1 - 3.840.3 - 45105 43104 46305 4.3:0.8
SA-IDM-3E1 3.1204 . ¢ . 3.720.5 3.6:0.4. | 39104 - 3.640.7
SA-IDM-9F1 42406 4.9:0.8 5.0£0.4 5.610.7 49112
SA-IDM-11E2 41104 4.610.6 47404 5.110.6 - 46109 .
SA-IDM-12E1 42304 . 47106 50405 4.9106 47407 -
SA-IDM-13E1 34404 3.710.4 36105 41105 137408
SA-IDM-16E1 40£04 4.5:0.5" 45306 4.9:0.5 4.5:0.8
SA-IDM-1F 1 5110.4. 5.720.5 6.0:£0.6 6.3£0.7 - 5.8+1.0 -
SA-IDM-2F2 34106 ¢ - 3.8:0.4 . 58206 . .4.0804 3.7:05
SA-IDM-2F5 4:0:0.6 " 45506 45506 - ~4.950.5 4.5:0.7 -
SA-IDM-2F3 37303 4.110.4 4.0+0.3 4.5+04 - 4.1:06
SA-IDM-3F2 34203 . 3.8:06 3.840.5 4.310.6 3.940.7
SA-IDM-3F3, "3.3£0.3. 41104 3.8104 . 4.240.6 3.9:0.8
SA-IDM-4F2 3.3:0.4 3.540.4. 37404 4.0£0.7 3:610.7
SA-IDM-5F1 3.5:0.4 41104 40505 - 4.310.4 4.0£0.7
SA-IDM-6F1 29+03 3.210.4 32104 3.810.4 3.310.7
SA-IDM-7F2 26402 3.110.3° 2.0:03 34204 3.040.7
' SA-IDM-10F2 3.9:04 4510.5° 49104 5.0£0.5 4.6£1.0
SA-IDM-11F1 43104 4.7406 49505 5.120.5 4.8:0.7
SA-IDM:12F1 3.9104° 7 | 45105 45805 4:8:0.5 4.4+0.7
SA-IDM-13F2 39104 - - 42:04. 46104 . 5140.6 - 44111
SA-IDM-13F3 38404 . . 4.340.5+ 46405 - 4.940.5; 4.430.9
SA-IDM-13F4 44307 4.930.7.- 5.010.5 5.310.5 '4.910.8
SA-IDM-14F2 41505 - 4.8£0.6 4.9x0.4 5.210.6. 4.710.9
SA-IDM-15F3 4.510.4 5.010.5 52406 ° 5.430.5 5.0:0.8
SA-IDM-16F2 3.540.5 4.0:0.4 40404 43104 " 4.010.6
SA-IDM-1G3 (C) 49105 5.430.6 54405 58407 54407
SA-IDM-3G1 (C) 40105 . 4.710.6 46104, '5.110.6 4.60.9
SA-IDM-10G1(C) 37105 - 4.310.4 44104 47405 43108
SA-IDM:16G1(C) 3.710.5 43105 41305 . 45504 - 42407 °
SA-IDM-3H1 (C) 3.310.3 3.610.3 35404 '4.2105 3.7£0.7 -
SA-IDM-1S1 41104 45104 5.0+0.6 5.5:0.6 48:12
SA-IDM-3S1 © 3.0£0.3 . 3.3:05 3.4:0.4 '3.810.4 3.410.7 -
SA-IDM-254 . 3.70.3 4.110.5 42105 46104 4.1£0.7
SA-IDM-451 3.510.4 41205 42+0.4 46105 4109 |
SA-IDM-15S1 3.2104 . 3.6£0.3 3.510,5 3.910.4 3.5106
SA-IDM-16S1 - 3.810.3° 42104, 4.210.4 46105 4.210.7
SA-IDM-14G1(C) 14,1105 4.610.4 4.8:0.7 5.311.2 4.741.1
AVERAGE 3.811.2 43312 44114 4741.3
GRAND AVG 43114



. TABLEC-5 -
2008 CONCENTRATIONS OF IODINE-131* AND GAMMA EMITTERS™ IN MILK a

Results in Units.of pCill. #/.2 sigina ~ ... . ...

o SAMPLING PERIOD. ' i < GAMMA EMITTERS >
STATION ID START '~ STOP - 1131, . K-40-- ‘RA-NAT
SA-MLK-2G3  V/7/2008  1/8/2008 <03 " 1350470 1147
SA-MLK-13E3 1/7/2008 1/8/2008 - - <G.3" 1310469 <41
SA-MLK-14F4 17712008 1/8/2008 <02 . 1280474 . '8
SA-MLK-3G1(C)  1/7/2008 . 1/8/2008, <02 . 131074
SA-MLK-2G3 2/3/2008 2/4/2008 <03 : 1310472
SA-MLK-13E3 . 2/4/2008  2/4/2008° <025 1360 473 .
SA-MLK-14F4 2/3/2008 . 2/4/2008 <0.2.- 1280166
SA-MLK-3G1(C) ~ 2/3/2008 = 2/4/2008" <02 - 1260 167,
SA-MLK-2G3 3/2/2008 3/32008° <02 . 123070
SA-MLK-13E3 3212008 - - 3/3/2008. 1<02° . 1330472
SA-MLK-14F4 3/2/2008 3/3/2008 - <03« ~ 1330471
SA-MLK-3G1(C)  3/2/2008 3/3/2008 - <03.° 1240473
SA-MLK-2G3 4/6/2008 4172008, <02 . - 1260%74,
SA-MLK-13E3 4/6/2008 4/7/2008. <62 . 1400£75
. . SA-MLK-14F4 4/6/2008 - 4/7/2008 <0.2° 1280 478
SAMLK-3G1(C)  4/6/2008 *  4/7/2008 <02 1280 £72.
SA-MLK-2G3" 412012008  4/21/2008 <0.t: ¢ 1340474
SA-MLK-13E3 4/2012008  4/21/2008 <0.3. ;- 1450 76
. SA-MLK-14F4 4/20/2008 - 4/21/2008 . <0.2-:: 1440 £70-
 SAMLK3G1(C) . 4/20/2008  4/21/2008 = <0.1 . 1330 69:
SA-MLK-2G3 - 5/4/2008 - 5/5/2008° . <03 1360 474
SA-MLK-13E3 5/4/2008 5/5(2008, <02 1430 476
SA-MLK-14F4 5/4/2008 5/5/2008 <03 - 1390473
SA-MLK-3G1(C)  5/412008 5/5/2008' <01 1280 164
SA-MLK-2G3 5/18/2008  5/19/2008 <01. - 1380 74
SA-MLK-13E3  5/18/2008  5/19/2008 ~ <02 1360 £70
SA-MLK-14F4 . 5/18/2008  5/19/2008 ~ '<0.2 = 134068 -
SA-MLK-3G1(C)  5/18/2008  5/19/2008 <041 1330 £72
SA-MLK-2G3 6/1/2008  6/212008 <0.2:" 1360 +74
SA-MLK-13E3 6/1/2008 6/2/2008" <02 - 1300472
SA-MLK-14F4 6/1/2008 6/2/2008 <03+ 1390470
 SAMLK-3G1(C)  6/1/2008 6/2/2008 <02 1200 +70.
- SA-MLK-2G3’ 6/15/2008  6/16/2008 <02° - 1340£70
SA-MLK-13E3 6/15/2008  6/16/2008 <02 . 1270495
SA-MLK-14F4 6/15/2008  6/16/2008 <0.2"° 1460475
SA-MLK:3G1(C)  6/15/2008  6/16/2008 <03 1250 469
. SA-MLK-2G3 7/6/2008  7/7/2008 <02 1360174
. SA-MLK-13E3 7/6/2008 ° 7/7/2008 <02, . 1420472
SA-MLK-14G3 (1)  7/6/2008 7/7/2008 <03 . - 1390169
SA-MLK-3G1(C)  7/6/2008 7/7/2008 <02 1220 £72
SA-MLK-2G3 | 7/20/2008  7/21/2008 <02 1370 472
. SA-MLK-13E3 ‘7/20/2008  7/21/2008 <02 1380'169
SA-MLK-14G3 (1) 7/20/2008  7/21/2008 <0.2° - 1330473

SA-MLK-3G1(C) 7/20/2008 7/21/2008 <0.2 . 123067
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TABLE C-5

2008 CONCENTRATIONS OF I0DINE-131* AND GAMMA EMITTERS** IN MILK

. Results.in Units of pCi/L +/- 2 sigma

*hk

SAMPLING PERIOD o ' <-— GAMMA EMITTERS -—>

STATIONID - - START .STOP .. 1131 *. K-40 RA-NAT
SAMLK-2G3 , . . 8/312008 . 8/4/2008_ <03 1290475 <33
SA-MLK-1 3E‘3 8/3/2008 - - 8/4/2008 . <).2 1380 76 ' <29
SA-MLK-14G3 (1), 8/3/2008 . 8/4/2008 o ,<0'2 1370 69 . <31 .
SA—MLK_-SG“. «(C) . . .8/3/2008..... .8/4/2008 ... )2 v v 1260 £72 <26
SA-MLK-2G3 . 8/17/2008 8/18/2008 <0.2 . ' .1'380 +70 <36
SA-MLK-13E3 8/17/2008 - 8/18/2008 <0.2 130G 75 <3
SA-MLK-14G3 (1) 8/17/2008 8/18/2008 <0.2 1320 74 . <29
SAéMLK-3G1 (C) - 8/17/2008 - - .8/18/2008 -o<0.2 1300 £70 T <29
SA-MLK-2G3 : 9/1/2008 = = 9/2/2008 - <0.2: 1230 £72 <3.4
SA-MLK-13E3  ~ 9/1/2008 - --9/2/2008 " <0.2. _' 1370 169 <3.1
SA-MLK-14G3 (1) 9/1/2008 9/2/2008 <0.3 1120 +89 - <3
SA-MLK-3G1 (C) 9/2/2008 - ---9/3/2008 - <0.3 -»‘139'0 +72 .<2.9
SA-MLK-2G3 9/14/2008 9/15/2008 l i <0.2 1290 169 <3.2

-SA-MLK-13E3 -~ 9/14/2008 '6/15/2008 <02 1430 71 <3
SA-MLK-14G3 (1) 9/14/2008 9/15/2008 <0.2 1390 £74 <31
SA-MLK-3G1(C} . . 9/14/2008 . ,9/152008 - , <02 1270472 <33
SA-MLK-2G3 10/5/2008 10/6/2008 » <0.2 1400 £73 <2.9
SA-MLK-13E3 ‘- - 10/5/2008 - 10/6/2008 - =0.2 1370 £74 . <3.3 -
SA-MLK-14G3 (1) 10/5/2008 10/6/2008 <0.3 1370 176 <3
SA-MLK-3G1 (C) N 10/5/2008 :1 0/6/2008 <0.2 1360 £73 <3
SA-MLK-2G3 10/19/2008 .  10/20/2008 <0.3 ' 1360 +71 o <3.2
SA-MLK-13E3 10/20/2008 © - 10/20/2008 <02 ' .- 12980 71 7 <33,
SA-MLK-14G3 (1) 10/19/2008 10/20/2008 <0.3 1290 £72 <2.8

“SA-MLK-3G1 (C} 10/19/2008 1 Q/20/2008 . <0.2 ' 1 1_330 174 <3.1
SA-MLK-2G3 11/2/2008 11/3/2008 <0.2 130b +73 <3.1
SA-MLK-13E3 ;.- 11/2/2008 , , 11/3/2008 - <0.2 . ,'1 310 174 <3.3
SA-MLK-14G3 (1) 11/2/2008 11/3/2008 '<0.2 1270 168 <29 - -
SA-MLK-3G1(C) = 11/2/2008 A 11/3/2008 . <0.2 1390 +75 <2.4
SA-MLK-2G3 1116/2008  11/17/2008 <02 1280 £71 <33
SA-MLK-13E3 11/16/2008 11/17/2008 <0.2 1310 £73 <2.5
SA-MLK-14G3 (1) 11/16/2008 11/17/2008 <0.3 1330 72 <3.1
SA-MLK-3G1 (C)  11/16/2008 11/17/2008 <0.2 1270 +66 <3.2
SA-MLK-2G3 11/30/2008  .12/1/2008 <0.2 1470 £77 <2.7
SA-MLK-13E3 11/30/2008 ' 12/1/2008 " <0.3 1390 +68 <2.9
SA-MLK-14G3 (1) 11/30/2008 12/1/2008 <0.2 1310 74 <34
SA—ML‘K-3G1 (C) . 12/1/2008 12/1/2008 <0.2 1390 74 » _ <§.1
AVERAGE : : S LT 43304130 -

* lodine-131 results are corrected for decay to stop date of collection period & analyzed
to an LLD of 1.0 pCi/L. )
** All other gamma emitters searched for were <LLD,; typical LLDs are given in Table C-19
*** Monthly sample collected during Jan., Feb., March and Dec., when animals are not on pasture.
(C) Control Station : :
(1) Location 14F4 had the barn & milking shed burn down the last week of June. Most of his
cows were sent to Location 14G3 where we collected a sample from July through December.
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TABLE C-6

2008 CONCENTRATIONS OF GROSS ALPHA AND GROSS BETA EMI'ITERS
AND TRITIUM IN WELL WATER (Ground Water)“ '

Results in Units of pCIL. ik, sngma

N

SAM F’LING
_DATE

GROSS

STATION 1D ALPHA

GROSS R
._BETA TRITIUM

SAWWA-3E1 /2802008 - . 12

© SAWWA-3E1 72/25/'2'008 L1107

RN

SAWWA3E1 3/31/2008': <08

SA-WWA-3E1 4/28/2008 » . <0.8

- SAWWA3E1 5/27}2008 <09

SA-WWA-3E1 6/25/2008 <05
| 7/28/2008 QRS

[

SA-WWA-3E1

~ SA-WWA-3ET" 8/25/2008 <1

SAWWA3E1  9/20/2008 . i<t

SA-WWA-3E1 10/25/2009
SAWWA3E1 1112412008 - <09

SA-WWA-3E1" 1212912008 <05 -

~ AVERAGE w e

* Management Audit Sample :, not required by ODCM.

4

1'1120.9 ;ff‘ﬁ’ri-‘:‘:.‘f

dl<ra2n

o142 D

V<1430
<134 -

‘<134.f‘." '. e

<143 i

11‘<142 o

<39 e

© T <140




TABLE C-7
2008 CONCENTRATIONS OF GAMMA EMITTERS® IN WELL WATER™

Resuits in Units of pCilL +/- 2 sigma

‘SAMPLING ™" " "<~-GAMMA EMITTERS —-—>

STATIONID . DATE "i " K40  RA-NAT -
SAWWA-3E1 . '1/28/2008"; <18 T 17847
SA-WWA-3E1 © ops008 - 7. 1504
SAWWA-3E1 so72008 - '<‘.19' 15316
SAVWVASEY - 4perocs . <1 . 25438
SAWWA3E! 52712008 <0 ‘684
SAWWA3E! 6252008 <26 o 6644
SAWWA-3E1 71282008 -4Bi1e B 16244
SAWWASE! ©  8/252008 . e ‘ j1_18:5
SA-WWA-3E1 9/29/2008 - <32 - 984
SA-WWA-3E1 1012512008 J | <25 | - 11414
SAWWASBET 112412008 <5 C gera
SAWWA-3E1 . _12/29/2008'1"}.‘ 61177 - 1855
AVERAGE | D - 138109

* Al other gamma emitters searched for were <LLD; typical LLDs are given in Table C-18.
** Management Audit Samples: not required by ODCM.

3
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TABLE C-8 -

2008 CONCENTRATIONS OF GROSS ALPHA AND GROSS BETA EMITTERS AND TRITIUM
IN RAWAND TREATED POTABLE WATER (2F3)* o

~ Results in Umts of pC|/L +/- 2 sugma

b, o RV

SAMPLUNG — TGROSS ~_GROSS =

TYPE . PERIOD ALPHA BETA " TRITIUM -
RAW 1/1-31/2008 - . <05 27:05 - . <155
TREATED 11-3172008 = <05 24105 <150
RAW 2/1-28/2008 <0.4 31105 <139
TREATED 211-28/2008 = <06 3507 - <140
‘RAW 3/1-31/2008 <04 - . 26105 <143
TREATED | 3/1-312008 . <05 . . 29:06. - <143
RAW 4713012008 - <04 32407 . . <141
TREATED 4/1-30/2008 <06 35107 <143
RAW . . 5/1-31/2008 . <04 31£06 - <139
TREATED ~ 5/1-31/2008 <06 2806 <140
RAW  ° - 6/1-30/2008 = 0.4:03 - - 2:05° <134 .-
TREATED 6/1-30/2008 . <0.3 - 26206 - . <143 . ..
‘RAW - 7/1-31/2008 0504 ~ ~ 25+¢06 . - <134
TREATED 7/1-31/2008 <04  19:05 - - <134
RAW 8/1-31/2008 - <05 29:08°% . <136
TREATED 8/1-31/2008 <06 31408 <135

 RAW  9/1-302008 <05 24106 - <142
TREATED  ° '9/1-30/2008 . <0.5. =~ 22+05 "~ = <143
RAW 10/1-31/2008 - <0.5 2.7+0.6 <141
TREATED 10/1-31/2008 <05 2.2+0.6 <142
RAW - 11/1-30/2008 <04 21105 . <142

' TREATED 11/1-30/2008 <06 . 2806 <144
RAW 12/1-31/2008 10.610.3 3:t06 <142
TREATED 12/1-31/2008 ~  <0.3 26406 <141
AVERAGE . | o
RAW . 27408 | -
TREATED = . - L 2741 | -

'GRAND AVERAGE | - 27109 -

> Managemnent Audit Sample: not required by ODCM.
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TABLE C-9

Vo

2008 CONCENTRATIONS OF IODINE-131* AND GAMMA EMITTERS**_

IN RAW A’\ID TREATED POTABLE WATER (2F3)*"*

Results in Units of pCl/L +/- 2 sigma

GRAND AVERAGE

* lodine-131 analyzed to an LLD of 1.0 pCi/L. :
** All other gamma emitters searched for were <LLD; typical LLDs are given in Table C-18
- *** Management Audit Sample: not requared by ODCM. :

74

'SAMPLING - <—-GAMMA EMITTERS >

TYPE PERIOD 1431 K-40 'RA-NAT
RAW 1/1-31/2008 . <0.1 <18 043
TREATED 113112008 « +<0.2 <18 <26
RAW 2/1-28/2008 <0.3 . 30%14 <22
TREATED 2/1-28/2008 <02 57416 <2.1
RAW 3/1-31/2008 <03 <15 -.<2.1
TREATED -3/1-31/2008 . . <02 75016 331
RAW - '4/1-30/2008  <0.2 51%15 <2
TREATED 4/1-30/2008  * <0.2 43215 542
RAW 5/1-31/2008 .. - <0.2  50£14 L. <18
TREATED 5/1-31/2008 .. . :'<0.2 2810 <2
RAW '6/1-30/2008  <0.1 " 50416 <42
TREATED | 6/1-30/2008 <01 <15 21£3
‘RAW. 711-31/2008 . - -<0.2. <16 <24
TREATED 7/11-31/2008 <02 <10 <18 !
RAW 7 8/1-31/2008 ' . <0.2 823 <25
TREATED 8/1-31/2008 ~i- - <0.3 S <2
RAW -9/1-30/2008 . . -<0.2 .. 57218 <3
TREATED 19/1-30/2008 - : - <02 <18 <2
RAW 10/1-31/2008 . <0.2 41£13 <3
TREATED 10/1-31/2008 <03 57416 <2.1
RAW 111302008 <03 "' 4315 <17
TREATED 11113012008 | | <0.1 Y4015 <15
RAW 42/1-31/2008 + © "5.<0.2 i 53+14 <17
TREATED 12/1-31/2008  : + <0.3 © ... <15 - 24%2
AVERAGES .
RAW ; - 36436 ;
TREATED - - 36£30 ;

33436 -



TABLE C-10

. 2008 CONCENTRATIONS OF GAMMA EMITTERS* IN VEGETABLES**
: " " 'Results in Units of pCifkg-(Wet) +/-2 sigma

SAMPLING . . . .- .. <—GAMMA EMITTERS >

'STATIONID  DATE SAMPLE TYPE ~ K-40. RA-NAT
SA-FPV-2F9 ~ °  5/3/2008 - Asparagus 1860+148 . ' . '<8.3
SA-FPV-2G2 (C) ~  6/3/208 . Asparagus  2060+184 . - '<7.3 :
SA-FPL-3H5 (C) - 4/30/2008 . Asparagus 2160188° -7 gt

AVERAGE . - o . 20804310 L
SA-FPL-3H5 (C) 7/125/2008 . Cabbage = 18504160 <8.9
J. L - ) v . ) ' e “ -
AVERAGE - S 18504160, ... -
- SA-FPV-2F9  7/26/2008 . “'Com | 2000:142 Fh ¢ <98
SA-FPV-2F10 _ 7/26/2008 .. -Com C2110£159 . . <72
SA-FPV-3F6 ~ 8/3/2008 ", Gom - 20904149 . .. <5
SA-FPV-2G2 (C) 7/19/2008 Corn 21408153 ~ <77
SA-FPV-9G2 (C) . 8/7/2008 -+ * ‘Com | 2150£163 . 0 <8.3
SA-FPV-3H5 (C) - 719/2008. . ::Com L 21904159 Uil <82 - NiiiT
SA-FPV-15F4 . TH1/2008 . .. Com - 22701159 . <84
AVERAGE - 21508130 1 b
SA-FPV-2F9 7/26/2008 - . Peppers * 16204151 T <o
SA-FPV-2F9 - © 8/3/2008 . " Peppers 14101148 “: - <8.8
SA-FPV-2F10 7/26/2008 - :Peppers . 1370147 . ... <98
SA-FPV-3F7 - 7/27/2008 . - ‘Peppers © - 15504146 .<93‘
SA-FPV-2G2 (C) (7/19/2008 .- Peppers . 1430#145 - <B.1
SA-FPV-9G2 (C) ~  8/7/2008 - Peppers A750:149 U kr2.
SA-FPV-3H5 (C) 719/2008  Peppers - ' 13801139 - .- <738
AVERAGE . - o S1500£200 ¢ 0 -
SA-FPV-2F10 7/26/2008 ., Tomatoes 7108121, . <61
SA-FPV-3F6 7/27/2008  Tomatoes | 22104154 C.U . <66
SA-FPV-3F7 : 7/27/2008  Tomatoes 24204165 < <7.8
- SA-FPV-2G2 (C) 7119/2008 Tomatoes 22404164 7 7. T8
SA-FPV-2G4 (C) . 7/27/2008 -  : Tomatoes | 18304140 070 <7
SA-FPV-9G1 (C) 8/3/2008 Tomatoes 19304152 - <78
SA-FPV-3H5 (C)  7/19/2008 . Tomatoes 1900£145 - - <82
 SA-FPV-15F4 8/3/2008 ' - Tomatoes 2020143 <76
- SA-FPV-2F9 7/26/2008 . . Tomatoes 26203162 = <6.4 .
AVERAGE R 21004580 -
GRAND AVERAGE ' o o 19401660 -

* All other gamma emitters searched for were <LLD; typical LLDs are given in Table C-18.
** Management Audit Sample: not required by ODCM. .
(C) Control Station



TABLE C-11

2008 CONCENTRATIONS OF GAMMA EMITTERS* IN FODDER CROPS **

. Resuits in Units of pCi/kg (wet) +/- 2 sigma

" <o GAMMA EMITTERS —— >

- SAMPLING :

STATION ID DATE SAMPLE TYPE Be-7 K-40 RA-NAT -
SA-VGT-181 12/18/2008 | Ornamental Cabbage <62 - 3280253 <12
SA-VGT-10D1 12/18/2008 Ornamental Cabbage 167153 ‘24201227 <12
SA-VGT-1581 12/18/2008 Omamental Cabbage <60 ~ 2300£204 <12
SA-VGT-1651 . 12/18/2008  Ornamenta! Cabbage <92 29704233 <12
AVERAGE : : - 27401920 -
SA-VGT-2G3 10/1-11/17/08 Silage 2551522  3060+210 <6.4
SA-VGT-3G1(C}  10/1-11/17/08 Silage - » 137:32.8 .. 2030£107 - <5.3
SA-VGT-13E3 .. 10/1-11/17/08 “Silage v 142437 . 32204169 <6:2
SA-VGT-14G3  10/1-11/17/08 Silage 231£30.4 1970£91 = <36
AVERAGE ' 190£120 277041290 -
SA-VGT-14F4  10/17/2008 . Soybéans. . <265 - 16200:285 <12
SA-VGT-3G1(C)  11/28/2008° Soybeans =~ <757 13100262 115
AVERAGE ' - 1470014384 -

* All other gamma emiitters searched for were <LLD; typical LLDs are given in Table (3-18.

** Management Audit Sample: not required by ODCM.
(C) Control Station
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TABLE C-12

- 2008 CONCENTRATIONS OF GROSS BETA EMITTERS IN SURFACE WATER

Results in Units of pCi/L +/- 2 sigma

GRAND AVERAGE; -

SAMPLING ~ SA-SWA-11Al  SASWA-12C1 SSAT-QE:/?\%% SA-SWA-1F2  SA-SWAE! - AVERAGE
DATE (Control) ' :
- January 8748 6717 425 214 146211 © 73196
February 8418 . 4345 '34}_:6 7 18i4 ;:i- 9148 | 54164
‘March 6317 5146 5116 a4 9049 53150
April 435 2444 BL TV A 1 7887 . 34156
© May 79+¢8 5046 426 134511 §?367£83
June 5617 3816 3316 114510 | f 52473
July 121£10 6617 6127 164413 | 882106
August 116£10 - 7248 'ési}s 186;15‘;;};' §g§4;i16~4 '
- September - 202822 125812 120£12 88+10 330:28 E 1934220
October 23417 11910 f02¢0 . . 7748 302422 | 1674193
~ November 262424 158418 a7 Coketa 212421 74s129
December 79410 6019 - 4618 Cares © gos11 . if62144}\
'AVERAGE 1264172 73181 6281 40460 161167

1924148



TABLEC-13

2008 CONCENTRATIONS OF GAMMA EMITTERS* IN SURFACE WATER

" Results in Units of pCill: +/- 2 sigma

= SAVPLING

78

 STATIONID ... ool DATE.o K-40 .~ RA-NAT
SA-SWA-1F2 1/7/2008 75418 <2.7
SA-SWA-7E1 *117/2008 160220 6.413
SA-SWA-11A1 “1/7/2008 " 86116 <27
SA-SWA-12C1(C) - 1/7/2008 9717 - <26
SA-SWA-16F1 1/7/2008 9318 <2.3
SA-SWA-1F2 ", 2/4/12008 76218 - <5.2
SA-SWA-7E1 > 2/4/2008 ., 9218 <2.6
SA-SWA-11A1 .. '2/4/2008 13122 <2:2
SA-SWA-12C1 (C) '2/4/2008 - 7 B3t16 <2.1
SA-SWA-16F1 2/4/2008 61216 <2.3
SA-SWA-1F2 3/3/2008 CT o B1219 L <28
SA-SWA-7E1 . 3/3/2008 T 9115 <22
' SA-SWA-11A1 * 3/3/2008 ... 5519 <22
SA-SWA-12C1(C) ** 3/3/2008 . 66216 <2
SA-SWA-16F 1 " 3/3/2008 T 52417 <2.5
SA-SWA-1F2 ~ 4/8/2008 51315 <1.9
SA-SWA-7E1 " " 4/8/2008 010918 <2.3
. SA-SWA-11A1 © 4/8/2008 .. 9515 <3
SA-SWA-12C1(C) | 4/8/2008 - 81217 <1.9
SA-SWA-16F1 4/8/2008 5112 <2.2
SA-SWA-1F2 5/5/2008 S 5917 <1.7
SA-SWA-7E1 © 5/5/2008 121222 <1.9
SA-SWA-11A1 " '5/5/2008 10320 <5.6
SA-SWA-12C1(C) _ '5/5/2008 CTTR7 <2.2
SA-SWA-16F1 ©5/5/2008 71116 <2.1
SA-SWA-1F2 . 6/5/2008 56112 <1.8
SA-SWA-TE1 . 6/5/2008 109121 <17
SA-SWA-11A1 6/5/2008 9015 <2.2
SA-SWA-12C1(C) 6/5/2008 6915 6.11
SA-SWA-16F1 6/5/2008 65£16 <2.1
SA-SWA-1F2 7/7/2008 - 89217 <2.4
SA-SWA-7E1 7/7/2008 89119 <2
SA-SWA-11A1 7/7/2008 12021 <17
 SA-SWA-12C1(C) 7/7/2008 71116 <6.6
SA-SWA-16F1 71712008 80119 <17 .



TABLE‘"C-13
2008 CONCENTRATIONS OF GAMMA. EMITTERS® IN SURFACE WATER

Results in-Units of pCi/l. +/+2 sigma

11/7/2008

SA-SWA-1F2

‘SA-SWA-7E1 ... ... 11/7/12008
SA-SWA-11A1 111712008
SA-SWA-12C1 (C) ~11/712008
SA-SWA-16F1 ~..1117/12008
SA-SWA-1F2° . 12/3/2008
SA-SWA-7E1 .., 12/3/2008
- SA-SWA-11A1 .. 12/3/2008
‘SA-SWA-12C1(C) "7 12/3/2008
SA-SWA-16F1 .. 12/3/2008

AVERAGE

I :M"__;?j.'_SAMPt‘tNG“""""‘ —GAMMA EMITTERS-—:=:->
STATION ID .. -DATE . K-40 .. RA-NAT
SA-SWA-1F2. .. 8/4/2008 . . 87£20 <17
SA-SWA-7E1 ... -8/4/2008 C157+20 <15
SA-SWA-11A1 " _8/4/2008 ... 9420 <21
SA-SWA-12C1(C) . 8/4/2008 .. 88%17 <22
' SA-SWA-16F1 . .8/4/2008 . 81218 <2.2'
. SA-SWA-1F2 ~...9/2/2008 S 126%16
- SA-SWA-TE1 . - 9122008 . 125+21
SA-SWA-11A1 . 18/2/2008 128422
SA-SWA-12C1(C) " 9/2/2008 110418
SA-SWA-16F1 . . 9/2/2008 ... 81216
- SA-SWA-1F2. ... 10/7/2008 ... BT18
SA-SWA-TE1 . .. .1017/2008 0128421
SA-SWA-11A1 10/7/2008 - 16624
SA-SWA-12C1(C) =« :10/7/2008 o 79422
"SA-SWA-16F1 - ... 10/7/2008 113218

* Al other gamma emitters searched for were <LLD fyplcal LLDs are glven in Table .8
(C) Control Station - S .
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TABLE C-14
2008 CONCENTRATIONS OF TRITIUM IN SURFACE WATER

Results in Units of pCi/L +/- 2 sigma

o : < » STATIONID N >
SAMPLING SA-SWA-11A1 SA-SWA-12C1 SA-SWA-16F1 SA-SWA-1F2. SA-SWA-7E1 AVERAGE
- PERIOD (Control) :

)

January <140 <140 <140 <400 <i0 o
 February <140 <140 <140 " <146":’ : {i4q Lo
March <140 <140 <140 <140 S
April <140 <140 <140 <140 <140 T
May <150 <150 <150 <150 <150 Co
June = - <150 <140 C <140 <4so <40 -
ay <140 <140 <140 <140 a0
Augiist <130 <130 <130 ‘ <‘130 %136 -
September <130 <130 <130 <130 <130 ;
October = <135 <150 <140 <40 <140 S
Novémber 150490 210190 <140 <140 <id0 -

'December <140 . <140 <140 14080 <130 - -



‘TABLE C-15
2008 CONCENTRATIONS OF GAMMA EMITTERS* IN EDIBLE FIS‘H'

Resu.lt_svin Units of pCi/kg (wet).+/- 2 sigma

o ~ GAMMA EMITTERS
(FLESH) .-
| SAMPLING o
STATION ID PERIOD K-40
SA-ESF-7E1 - 6/5/2008 © 36004200 °
SA-ESF-11A1 . . 6/5/2008 . - 3320£180 °
SA-ESF-12C1 (C) 6/5-6/2008 ' 3540£190
- AVERAGE | 3490290 ¢ '
SA-ESF-7E1 - o008 . 37308200 0
SA-ESF-11A1 . -910-10/08/08 - 3720200 ¢ .
SA-ESF-12C1 (C) 0/4/2008 ~3770£190
AVERAGE - 3740450 -
GRAND AVERAGE ST 36104340

** All other gamma emitters-searched for were <LLD; typical LLDs are given in Table .C-18 ’
(C) Control Station . : ' . . '
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- TABLE C-16
2008 CONCENTRATIONS OF GAMMA EMITTERS* IN CRABS

Results in Units of pCi/kg (wet) +/- 2 sigma

T T GAMMA EMITTERS ——>
©UUUSAMPLINGT Ut (FLESH) :

STATION.ID ~ PERICD- . - K-40 . RANAT
SA-ECH-11A1 -6/23-7/01/2008, .~ 2460160 . . 1616
- SA-ECH-12C1(C)  6/23-7/01/2008. - 2530£150 . 24310
AVERAGE - .- 25008100 - - 2010
' SA-ECH-11A1 8/28-9/02/2008  2600£170  <7.8
_ SAECH-12C1(C)  B/28-9/02/2008 2690180 <8
AVERAGE . o so .. 2650£130 .. - -

' GRAND AVERAGE . T 25708200 -

*All other gamma emitters searched for were <LLD; Typical LLDs are giver
Table c-18. . . ‘ o
(C) Control Station
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- TABLE C-17
- 2008 CONCENTRATIONS OF GAMMA EMITTERS* IN SEDIMENT

Results in Unlts of pC|/kg (dry) +/- 2 sugma :

@ SAMBLING. .\ oo i :

STATIONID _ DATE ~_‘Be K40 Co60 ™ Ce437 " RANAT - Th-232 -
SA-ESS-6S2 6192008, . <541 1330:113 UM<0 U100 242411 277426
SA-ESS-7E1 5/30/2008 233499 124004337 <29 220 768820 838456
SA-ESS-11A1 5/30/2008 <35 200081237 <79 <47 - 321411 35528
SA-ESS-15A1 '5/30/2008 157468 . 49208243 © 1471 <14 135914 532446
SA-ESS-16A1 5/30/2008 <90  5520:199 <61 . <12 574415 734447
SA-ESS-12C1(C) . 5/30/2008 <63 ~ 11900£323 <93 = <12 . /670420 89755
SA-ESS-16F1 5002008 <128 67808217 <11 <74 20012 360430
AVERAGE - . 650048500 - - .0 i.450£380 570510
SA-ESS-6S2 11/24/2008 ‘308+55. 3040141 <46 <38 °7 42177 301122
SA-ESS-7E1 11/20/2008 <69  11800:352 <14 <27 . 663125 850472
SA-ESS-11A1 112012008 . <67, 55008237 <17 _ <97 342414 44640
SA-ESS-15A1 11/20/2008 <60 - 4450£198  <7.6 <15 726211 . 409+32
SA-ESS-16A1 . - 11/20/2008 <67 - 4550:207 <16 <64 813318 958444
SA-ESS12C1(C) ~ 11/20/2008 <35  7230#196 - <12.- <66 246191 443134
"SA-ESS-16F1 U 1172012008 <112~ 8470:280 <81 <27 374414 - 487:39
AVERAGE - a - 640086000 - - - 400:490 5604500
GRAND AVERAGE . 850087100 - . 4304430 5604480

* All other gamma emitters searched for were <LLD typical LLDs are given in Table C-18 .
(C) Control Station :
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TABLE C-18°

2008 MAPLEWOOD TESTING SERVICES .
LLDs FOR GAMMA SPECTROSCOPY

SAMPLE TYPE: < P AIReiericiinmens>  CemeramnnieWATER ommeesiemaic®  Coemmens MILK -—mev >
. IODINE - PARTICULATES . GAMMA SCAN  IODINE  GAMMA SCAN IODINE
ACTIVITY: © 10-3pCi/m3 ' 10-3.pCi/m3  /  pCiL: © pCilL pCi/L , ‘pCi/L
GEOMETRY: -~ ~ 47ML 13 FILTERS ‘3.5 LITERS 1I00ML - 3.5LITERS 100 ML ~
COUNT TIME: - 120MINS 500 MINS F00O MINS .~ 1000MINS. 500 MINS ~ 1000 MINS
DELAY TOCOUNT: - 2DAYS . 5DAYS " 7DAYS 3DAYS - : 2DAYS 2 DAYS
NUCLIDES
BE-7 - 20 12 - 18
NA-22 - - C 032 1.6 - 6.0 -
K-40 - i - 9 -34 - 32 -
CR-51 ’ . 16 s} - 20 -
MN-54 - - . "0.36 1.2 - 32 -
CO-58 . 031 22 . - . .29 .
FE-59 » : - S 078 .27 - 9.8 -
CO-60 o - b 028 2.6 - 59 -
ZN-65 - - 054 3.6 S 1T .-
ZRNB-95 - - 0.54 - 32 I 39 . -
MO-99 ) . 38 86 - 15 -
RU-103 o - 0.30 1.2 - 1.6 -
RU-106 . B 28 215 - 28 -
AG-110M - ' 039 2.2 - 3. -
SB-125 T - 086 2.8 - 4.8 -
TE-129M o - 12 60 - 87 -
31 8.5 068 29 033 3.1 033
“TE-132 e - 23 : -5 : - 9.8 . -
BA-133 - 024 12 - 19 ' -
Cs-134 - . - 0.30 109 - 24 -
CS-136 - - 0.36 " 32 - S 21 ‘ -
CS-137 - 035 1.1 - 32
BALA-140 - 13 16 - 5.3 -
CE-141 - ©70.20 3.0 - 32
CE-144 - 0.70 15 - 44 -
RA-NAT - : 1.10 6.6 - 51 - -

TH-232 =~ . C12 100 - : 14 -
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" TABLE C-18 -(Cont'd) .

2008 MAPLEWOOD TESTING SERVICES: =
LLDs FOR GAMMA SPECTROSCOPY : -

SAMPLETYPE: - FOODPRODUCTS- :VEGETATION - = FISH&CRAB . .  SEDIMENT.
GAMMA SCAN . _ GAMMA SCAN .. GAMMA SCAN - GAMMA SCAN

ACTIVITY: .pCikg WET . pCikgWET .. . pCilkg WET. pCikgDRY
GEOMETRY: o ¢ 500ml - '3.5LITER © 7500 ml o 500ml
COUNT TIME: 500 MINS - 'S00MINS . S00MINS 500 MINS
DELAY TO COUNT: " 3DAYS .7 DAYS ~-5DAYS - 30 DAYS
NUCLIDES

BE-7 o 92 75" 75 . 128
NA-22 ' 89 . 18 99 24
K40 70 BT A s 55 .-
CR-51 S 55 : 25 T4 - 99 .
MN-54 10 10 47 14
CO-58 : 5.6 75 . .66 18
FE-59 o .20 . A - 16 14 24
CO-60 22 ' 2 16 T 150 .29
ZN-65 .o .20 W25 13 L 19
ZRNB-95 18 68 10 34
MO-99 . - 251 _ 227 o206 90500
RU-103 /6.5 c4.2- o L67 14
RU-106 S 65 ;36 »- 38 o ' 68
AG-11l0M 0 - ca12 e 9 , 20
SB-125 . . 18 < 8.1 S 14 Y
TE-129M 328 ‘ 210 S 229 ; 575.
I-131 - 7.9 ~ 6.3 . e 104 80 .
TE-132° 23 o 7.8 S 4030
BA-133 73 3.6 g o4130 14.0
CS-134 : 64 37 . 38 o 7
CS-136 89 4.0 co 34 o 40

- CS-137 A 24 5.8 S22 27
BALA-140 : 30 .-23 97 : . 139

" CE-141 1T 46 .90 L 19
CE-144 . 32 S T I C18 .40
RA-NAT S & ‘ Q2 24 ' 5.0
TH-232 Lo 73 39 : .44 ‘ 8.1
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APPENDIX D

SUMMARY< OF RESULTS FOR ANALYTICS, ENVIRONMENTAL
RESOURCE ASSOCIATES, AND AREVA E-LAB INTERLABORATORY
COMPARISON PROGRAM

Appehdix Drlfpresents a summary of the analytical results for the 2008
Analytics and Environmental Resource Associates (ERA) Interlaboratory
Comparison Program plus the TLD QA Data for AREVAE-LAB. -

TABLE OF CONTENTS

' TABLE N

_NO. TABLE DESCRIPTION _ PAGE
D1 _Analytics Results: Gross Alpha/Beta in Water, Gross Beta 91

in Air Particulate filters, Iodlne in Air Samples, and Trltlum
_in Water Samples’

D2 ‘Analytics Results: Gamma Emitters in Water and Mllk 92
Samples 4 . :
D3 S Analytlcs Results Gamma Emltters in Alr Pamculate and . - 93
- - Soil Samples - :
D4 | 'ERA Results: Gamma Emitters in Water, Gross Alpha/Beta 94 |

_in Water, Tritium Analysus in Water, and Iodlne Analysus in
Water Samples _

- D5 Percentage of Individual TLD Results That Passed - 95
: AREVA- E-Lab Internal Criteria -

" D6 Third Party TLD Testing Performance Criteria = - 95
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TABLE D-1 |
RESULTS FOR ANALYTICS ENVIRONMENTAL CROSS CHECK PROGRAM

Gross Alpha and Gross Beta Emitters In Water (pCi/l), Iodlne In Air Samples (pCl/m 3,

Gross Beta In Air Particulate Filter (pCi/m°), And

~Tritium Analysis In Water (pCi/L)

MTS

Ratio

Date Sample | Sample , Rel\glrsted Knb(Nﬁ N MTS/ :
MM-YY Code Media ‘ Nuclide Value ‘Va‘lue . Resolqtion Analytics - ‘ Eval.uation
03-2008 B683 APT Beta 83.7- v 71. 60 ©1.18 - AAcceptabIe
03-2008 H684 : WAT H-3 4078 4010 60 1.02 ‘Ac'ceptable

- 03-2008 1687 AlO 1-131 60.7 éO 60 1.01 Acceptable
06-2008" . B691 - APT i Beta 41 42‘ : 66_ ' 0.98 - Acceptable
06-2008 AB692 - WAT Alpha 158.5 : © 194 - 60 - 0.62 ‘~/.\cceptable

. Beta . 191.6 169 - .60 1.13 Acceptable
06-2008 1693 AlO -' -131 80.1 85 21 0.95 - Acceptable
06-2008 H695 WAT H-3 13084 13000 60 1.01 Acceptable
08-2008 1698 AIQ ) |-131 91.5' ‘89 ' 60 1.03 . Apceptable
09-2008 H700 WAT" © - H-3 ’ 1116‘1 11400 »60 0.98 _ Acceptable
09-2608 | AB701 WAT Alpha 143 52 60 094 Ac.:ceptable

Beta 169 134 60 1.26 Disagree
12-2008 | AB706 WAT Apha 52 _11;1 ' 60 0.46 Disagree

Beta 228‘ 204 - 60 1.12 Acceptable
1'2-2008‘ 1707 AIO -131 54 . 54 60 1.01 Acceptable
12-2008 H705 , \.NATv 4 H-3 101 54 10200 60 1.00 ‘ Acceptable -
12-2008 B709 APT Beta 127 1;9 - ‘60 - 1.07 Acceptable )

91




TABLE D-2

Gamma Emitters in Water And Milk (pCi/L)

RESULTS FOR ANALYTICS ENVIRONMENTAL CROSS CHECK PROGRAM

» MTS MTS Ratio
Date Sample | Sample o | “"Reporied | ~ Known o © MTS/ i
MM-YY Code - Media Nuclide Value . Value Resolution _Analytics . | Evaluation
032008 | G685 | WAT. |  Crs1 350 386.0 80 1,01 Accepiabie
— ~Nin-54 8o | 780 60 112 Accepiable
Co58 59 56 63 1.04 Acceptable
Fe59 860 31 60 1.08 Acceptable
Cob0 190 188 - 60 1.01 Acceptable
Znes 16 | 108 ) 107 “Accepiabie
1131 L 70 60 1,00 Acceptable
; T34 94 - | 100 60 094 Acceptable
£ Csis7 | . 121 | 116~ 60 104 Acceptable
Ce141 | 1986 | 18 | 60 101 “Acceptable _
032008 | Ges8 | MK | Crs1 | 3673 35 €0 101 | Acceptable
T [ | w8 | 1033 | o4 R 110 Acceptable
“Cos8 | 726 |, 7T 60 102 Acceptable
) Fo50 103 |- 102 60 1.08 Acceptable
: 1 Cos0 2407 | 23 &0 1.02 Acceptable
- Zn65 1467 | 137 0 107 ~Acceptable
W3 | 605 |60 60 1,00 Acceptable
Ce134 w3 |T 125 60 0.4 Acceptable
Cs137 | A5t0 | 146 60 703 Acceptable
n —Coial | 2493 | 249 60 1,00 ~Acceptable
122008 | G708 | WAT |  Crbi " 303 | 288 60 1,05 Acceptable
— [ Mnsa | 181 | 478 60 102 Acceptable
T CoB8 | 127 122 =760 T.04 Acceptable
" Fe59 124 T 60 1.06 Acceptable
“Cos0 | 160 | 18 | - 60 T.02 Acceptable
~Zn-65 719 [+ 214 60 102 Acceptable
131 6 64 60 0.99 Acceptable
- Cs-134 48 157 60 ~0.94 Acceptable
Cs-137 138 - 140 60 ‘ 0.99 Acceptable
Ce1a1 228 224 60 102 Acceptable
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TABLE.D-3

Gamma Emltters in Soil {pCi/g-dry):And-Air Particulate
Samples (pCl/m )

RESULTS FOR ANALYTICS ENVIRONMENTAL CROSS CHECK PROGRAM

Date

MTS

Sample |

Code

‘Sample -

MTS

. Reporied. A ke

s ®
L

- Resolution:

“*Ratib

S MTSL. = -

MM-YY

Media

Ni..xcllide

Value )

'Analytics .

Evaluation

032008

G686

o Seil -

Cr-51

Y T N

89

" Acceptabie

“Mn-54

011.54 — D ,.:.... g o

113

’ Acceptable

"Co-58

SR A

705

“"Acceptable

. Fe-59

T i

R T R o

Acceptable -

Co-60

098 |

“Acceptable -

Zn-65

T 0199

101 T

““Acceptable |-

Cs-134

X T R )

~Acceptable

Cs-137

0321 77T

T8 T

~ AGceptable =

" Ce-141 T}

‘0:345 e S, e y

0% T

“Acceptable -

06-2008

G694 .

T APT

ST

b 1;27. ety BN

"Disagree -

VI

T30

. ‘bisagree

o568

- 78 T _.,7.

T20

T~ Acceptable

Fe-59

130 -

‘Disagree

"Co-60

- .1,2;,-_“ o

K

" "Aéceptab|e

Zn-65

123

“1.“Acceptable

Cs-134

~T0.95

" “Acceptable

Cs-137

1220 T

"Acceptable

BTV

T 60

T

[ Acceptable

- 09-2008

- G699

SOIL

Cr-51

BT ,.

0997

'“'"'At;.ceptable

Mn-54

= ..0329

““Acceptable

Co-58

" Acceptable

Zn65 |

0.632

C1.01

T Fe-59 0304 | . 0286 ° 60 T106 | Acceptable
Co60 | 0453 0464 | 60 098 Acceptable

Acceptable

G i3 —————es

©70.459

0.92

‘Acceptable

TCs137 |

"0.416°

1.04

Acceptable

~ Ce-141"

o319

©1.02

Acceptable

93




TABLE D-4
RESULTS FOR ENVIRONMENTAL RESOURCE ASSOCIATES (ERA) PROFICIENCY

TESTING PROGRAM

¢

Gamma Emltters in Water (pC|/L) Groes Alpha and Beta in Water (pCI/L) Iodlne 131

Analy3|s in Water (pCl/L) and Trltlum in Water (pCi/L),

_MTS

MTS ERA ,
~ Date Sample ~ | -~ Sample R - Reported Assigned .Acceptance I :
MM-YY - Code Media ‘Nuclide - ~ . Value Value Limits Evaluation
01-2008 AB682 WAT Alpha 13:9 14.8 7.15-21.2 Avcceptable
Beta 211 225 13.7-30.6 Acceptable
04-2008 H690 - WAT H-3 © 11946 12000 10400 - 13200 Acceptable
04-2008 1689 WAT 131 294 28.7 13,9336 Acceptable
07-2008 G697 WAT Ba-133 461 %56 381518 Acceptable
Co-60 - 287 257 - ..22.3-31 . . Acceptable
Cs-134 - | . 883~ 932 . ©75.6-102.0 - Acceptable
" Cs-137 - - 55.3 . 546 - 49.1:52.9 Acceptable
Zn-65 106.7 98.8 88.8-118.0 Acceptable
7-2008 AB696 WAT -Alpha 19.8 30.7 ; 156.7-40.0 ‘Acceptable
Beta 24.8 25.8 16.1-33.7 Acceptable
10-2008 AB703 WAT Alpha 17:8 269 13.6-35.5 Acceptable
Beta 32.8 38 -25.1-45.5 Acceptable
12-2008 1702 WAT 131 30 28.1 23.4-33.0 Acceptable
12-2008 H704 WAT H-3 ) 22_20.3 2220 1830-2460 Acceptable
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TABLE D 5

PERCENTAGE OF INDIVIDUAL TLD RESULTS THAT PASSED AREVA E LAB INTERNAL
' CRI'IIERIA to : :

Dosimeter Type e Number % Passed Blas | _%, Passed_Precision
, L - Tested : Criteria . - Criteria
Panasonic Environmental TLDs .. . 90 ‘... 100 . iR _,1‘(‘)0

- TABLE D-6.. o

THIRD PARTY TLD TESTING PERFORMANCE CRITERIA

Dosrmeter Type o Exposure ANSI Category % (Bras + SD)

i T Period o
Panasonic Envrronmental TLDs - . FH2008 R 27 +- 1.0
Panasonic Environmental TLDs, ..~ TTSH 2008 LT Ty 1T # 14

* Performance crrterra are the same as the internal crltena DT T e e e e
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- APPENDIXE |

'SYNOPSIS OF 2.00‘8 LAND us'Ef CENSUS

- A'land use census was conducted in each of the 16 meteorologlcal sectors to |dent|fy
- ‘within a distance of 8 km (5 mrles) the location of the. nearest mllk animal, the nearest
residence, and the nearest garden of greater than 50m? (500ft ) producing broad leaf ‘
~ vegetation.- In accordance with Salem and Hope Creek ODCMs the census was performed

" using a door to door survey, vrsual survey and by consultrng wrth Iocal agnculture A

- authorities.

- Milk Nearest - Vegetable
- e Animal . -~ Residence =~ -~ - Garden =~ -
.Meteorological July, 2008 ... July, 2008 - July, 2008
Sector Km (mlles) Km (mlles) . Km (miles)
N t@None - ' .None o None ' =

~NNE - " None. .- . = Nome -~ ~ None .

~ NE None L64(40) . . 7.8(49)
- ENE None: . -, 5.2(3.6) - None

E . None" '~ None .- None
'ESE " None ‘None ~~ None
.. SE. "~ None . - None " 'None -
SSE ~+ None ‘None None

s - None ‘None . - None
SSW .. " " None 5.5 (3.4) ~ None
sSw None - 6943 - 71 (4. 4)
WSW None 74 44) & 4.4).
‘W 7.8(49) 6.5 (4.0) ~“None

©~ WNW None :5.5(34) . None
NW - - None - = 59@7) None

- NNW - - None 684.2) . None

CoNe

C ey

“ The 2008 Land Use Census results are summarlzed in the above table. A comparlson' S

. of the identified locations from the 2008 table with the 2007 table shows that no new
nearest milk animal, nearest resident, or nearest vegetable garden (500 Ft2) with
broadleaf vegetation were |dent|f ed. Therefore no formal dose evaluatlon or changes
to the ODCMs are requrred -
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2008 Radiological Groundwater Protection Program (RGPP)
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~Introduction

: Thrs is the annual report on the status :of the Radiological Grounduvater Protection |

' Program (RGPP) conducted at Salem and Hope Creek Generating Stations. This'report
covers the RGPP groundwater samples collected from the PSEG site in 2008. This report
also describes any changes to th1s program and provides the radiochemical analysis ‘
results for groundwater samples collected during the 2008 reportmg year. The 2006
PSEG Annual Radiological Environmental Operating Report (AREO‘R) was the first
report that provided a des_(:ripti’on of the RGPP (PSEG, 2007). Both the 2006 and 2007
AREORs eontained information and detailed descriptions of the RGPP in Appendix F.
Thls report contains a summary of the previous annual report description and the results

~ of the 2008 long-term groundwater-samplmg program.

The RGPP was mltrated by PSEG in 2006 to determine whether groundwater at and in
the v1cm1ty of Salem and Hope Creek Statlons had been adversely impacted by any
releases of radionuclides related to nuclear station operatlons. The RGPP is a voluntary ’
program implemented by PSEG in eonjunction with the nuclear industry initiatives and
associated guidance (NEI; i007). Although it is designed to be separate, the RGPP
.complements the existing Radiological Environmental Monitoring Program and
Radioactive Effluent Technical Specification programs. The long-term groundwater-
sampling program is one of the key elernents of the RGPP that provides for early leak
detection. The other key elements that comprise the RGPP and contribute to publlc safety

are splll/leak preventlon and effective remedlatlon

In 2002, operations personnel at Salem Generating Station identified a release-of
radioactive liquids from the Unit 1 Spent Fuel Pool to the environment. PSEG developed
a Remedial Action Work Plan (RAWP). This RAWP was reviewed by the U.S. Nuclear
Regulatory Commission (USNRC) and approved by the New Jersey Department of
Environmental Protection - 'Bureau of Nuclear Engineering (NJDEP-BNE). In
aecordance with the RAWP, a Groundwater Recovery System (GRS) has been installed
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and is in operation to remove the groundwater containing tritium. This system was

‘ désigned‘ to reduce the rﬁigrati(m of the tritium plume towards the plant boundary. The

GRS is fully discussed in the quarterly Remedial Action Plan Reports (RAPR) provided

to the state and the U.S. Nuclear Regulatory Commission by PSEG. The information and

data associated with the GRS is not iricluded in the annual _RGPP reports. It should be

- noted that five shared monitoring wells (We'll IDs AL, T, U, Y and Z) are included in
"both the GRS monitoring and RGPP long-term sampling programs to ensure that the two

programs are comprehensive.
Groundwater Pathways

PSEG’s Salem and Hope Creek Generating Stationss are located in a flat, largely
undeveloped region of southern New J ersey. The Sites are bordered on the west and
south by the.Delaware River Estuary and on the east aﬁd north by extensive marshlands.
Both of the sites obtain cooling water from the Délaware River Estuary and discharge it .

back to this Estuary. . -

The two sites are underlain by over 1,00 feet of inter-layered sand, silt and clay.
The Salem and Hope Creek sites derive potable and sanitary water from deep wells in the

Potomac-Raritan-Magothy (PRM) formations, greater than 600 feet below the surface.

There are 10 potablz wells ofﬂoéite within at least one mile. The nearest potable sﬁpply

- rwell is located 3:65 miles away in the state of Delaware. In the vicinity: of the site there is

no public water supply wells-or p:rivate wells that ‘can be impacted by radionuclides

~ associated with nuclear station operations.

A.  Objectives for the RGPP - . . -

The long-term sampling program objectives are as follows:

1. Identify suitable locations to monitor and evaluate potential impacts from
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station operationé before signiﬁcanf radiological impact to the environment or
" - potential drinking water sources can occur. .i: o . ‘
2. Understand thé'local'hydro-gcolbgiq:régime in the vicinity of the station and
* maintain up-to-date knowledge of flow-patterns:on:the surface and shallow
subsurface. S S RVCR EFLL S S E o AP T et
3. Perform routine water sampling from strategic. locations and evaluate. |

radiochemical ‘analysis results.

4. Repdft new leaks, spills, or other detections with potential radiologiéal

- significance toﬁstakéhol‘ders‘“in"'ai'timely manner,..; < oo s
. 5. Regularly evaluate analytical results.to identify adverse trends. ... o

6. Take necessary corrective actions to protect groundwater resources. © -

[II.  Long-term Groundwater.Sampling PrograrnﬁDésc'ription o

A Sample Collection - f.v P P PV

This section describes the general sampling methodologies used to-collectiwater
.samples from monitoring wells forthe:Salem and Hope: Creek ,Genefatings Stations
- RGPP. Ini 2006, the RGPP monitoring wells (Tables liand 2; MoriitOringWell
Construction Details) W,ereiinstalled;and‘ developed for both Salem and Hope
Creek as part of the Site Tﬁtium Investigation (ARCADIS, 2006A and 2006B).
Gfodeater 'sarhplés were collected from all new fnonitorir;g wells, as well as
, the five pre-existing wells located at 'Salem'.‘(AL, T, 'U, YA& 7). qut Engineers |
and Laboratory Technicians from PSEG Maplewood Testing Services (M.TS_)
~ collected these groundwater :Samplcs. Sampling protocols were consistent with*
- U;S; Environmental P;otectibn-Agency(U SEPA) and NJDEP guidance; a
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- modified low-fiow samipling methodology was used, This methodology is
 consistent with. protocols established for the Salem GRS investigation. The initial
- groundwater sampling begaa approximately two weeks following the completion

" of well development activities, i

' In May 2006, after the Site Hydrological Investigation was ‘complétied the long-

term groundwater-sampling program was initiated. The Hope Creek RGPP

- monitoring wells are currently sampled semi-annually (BL, BT, BO, BP, BR and

BS) and quarte‘ﬂy‘ (BH, BI, BJ, BK, BM, BN and BQ). The Salem RGPP
monjtor_ing wells are currently sampled semi-annually (BA, BB, BC, BD, BE, BF,

" BG and BU), quarterly (AL, T and U) and monthly (Y and Z). The sampling
‘frequencies that are-specified in the RGPP procedures may be modified by the

PSEG RGPP Manager for purposes of adaptive'management of the RGPP.

~ However, sampling ‘and analysis shall not occdr less frequently than semi

annually. |

- Two deviations occurred in the RGPP sampling program during 2008. The

deviations were for Salem Well BC @d Hope Creek Well BN. The Salem

‘monitoring well BC,-which is sampled semiannually, could not be sampled Huﬁng

= the October 2008 sampling campaign due to a recent security modification. This
“modification prevented safe accesstothe well. This safety concern is being

: " evaluated and the necessary corrective actions will be taken. .

. The -Hope Creek Well BN which iy required to be sampled quarterly was not

- collected during the second quarter. ‘This well location was thouglit to have a

semi-annual sampling fréquency: A quarterly sampling frequency is appropriate
for-well BN because it’s tritium concentrations are trending upward. Well BN will

be sampled quarterly in 2009.

B. Sample Analysis
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This section doscribes»the general analytical r_ncthodo‘logies used to. arlalyze the

- water samples for radioactivity for the Salerrt and Hope Creek: Genérating Stations
‘RGPP.. Grouﬂdwator samples-were. manaly.z_,od_for,pLantérqlated gamma emitting
radionuclides (every samp]e), tritium (every:sample) and total strontium
(annually) by a radiocbemical analytical 'laboratory In order to achieve the stated
RGPP objectives, the long-term- groundwater-samplmg program includes the

following measurements.and analyses: -

* Concentrations of gamma emittingiradionuclides in water by gamma

SPECIIOSCOPY.. it - sz vl ey e

- ‘
=" Concentrations of tritium in: water by filtration/distillation and liquid -

‘scintillation. - i tnoas el o e ta 0

. Concentratrons of strontrum in water by chemical separatlon and llquxd

scintillation. -

The tritium. analysis ‘results..vrepdrt.ed: in-Tables 4A and 4B were obtained from
PSEG MTS laboratory located in: MaplewoothJ ;The gamma Spectroscopy and |
-‘total Sr analysis results are obtained from.T eledyne ‘Brown Engineering (TBE) |
' Laboratory located:in Knoxville;"TN.- Analytical- laboratories are-subject to
internal quality assurance programs and mter-laboratory cross-check programs.
The inter- laboratory cross-check ‘pr‘ogram for. the/RGPP samples is conducted
' betwoér) the BSEGf:MTS.laboratory and the TBE laboratory (triti-txr’n aﬁalysis
. only)."Station personnel rev1ew and evaluate all analytrcal data deliverables

obtamed from these laboratories upon receipt.
C. Data Evaluation -

‘This section describes the method used to evaluate the analytical results for RGPP
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samples obtained at the Salem and Hope Creek Generating Stations site.

Analytical data results are reviewed for adverse trends or anomalous data.

Investigations and notifications are made as required by RGPP program

procedures; The radiological data for groundwater collected during the

preoperational phase of the stations were used as a baseline with which current

~ operational data were compared. Several factors are important in the

interpretation and evaluation of '.the‘fadioiogical data:

1.

Lower Limit of D;'etect'io}l}; P

The lower limit of detection (‘I:LD) is speciﬁed by federal regulation as a -

" minimum sen31t1v1ty vaiue that must be achieved routlnely by the
4 analytlcal method. The env1ronmenta1 LLD spemﬁed in the Offsite Dose
i 'Calculatlon Manual‘(ODCM) for tritium is 3,000 pCl/L'(ODCM Table

1_4.'12-1 for Salem and Table'14.12:1-1 for Hope Creek). However, for the
RGPP all tritium analyses are performed with the lower LLD of 200

pCyVL. All otHer nuclides Minifn'ﬁih“ Detectable Concentrations (MDCs)

meet or are below the LLDs speciﬁed in the ODCM. For 2008 RGPP, the

Spemﬁed in the ODCMs o

Laboratory Méasurements Uncértainty

1
RTINS

Statistically, the exact value of a measurement is expressed as a range with

a stated level of confidence. The convention is to report results with a

" 95% level of confidence. ‘The’uhcertaint)" comes from the counting system

measurement, calibration standards, sample volume or weight

_measurements, sampling uncertainty and other factors.

Analytical uncertainties are reported at the 95% confidence level in this

. RGPP report to be consistent with the uncertainties reported in the

110



AREOR for the RGPP.

.‘Groundwater Data Oualitv.‘Analysis

- Groundwater samp‘_les___"general_ly consist of at least four aliquots. These
split samples were either submitted to a laboratory or held as back up

samples as described in the MTS sampling prooedures.

One of the groundwater samples'is submitted to the respective ‘station’s _

. onsite chemrstry laboratory for tr1t1um and. garnma spectroscopy analysis. If
these. scans mdlcated that tr1t1um concentratrons is below 10, 000 pCi/L and
.no, plant-related gamma ¢ emltters were present (all RGPP samples met this
cnterla) then the second sample is sent to the MTS Laboratory for tritium
analysrs The. on-s1te Chemlstry laboratory s screenmg analysis for all 2008
RGPP groundwater samples were below 10 OOO pC1/L for tr1t1um and no

: _plant-related gamma ¢ em1tters were present above the assocrated LLDs
'specrﬁed in the ODCM

The third split. sample is submltted to the TBE Laboratory for tntrum
gamma spectroscopy and total Sr analysrs Durmg 2008, the tr1t1um
concentratron results for- those wells that had results above the mmrmum
detectable concentratrons were compared The PSEG MTS and TBE tritium
results on split samples were found to have a relatrve percent drfference
‘within + 10%.
The forth split sarnple is held as a back;ap sample‘s.until all the analytical .
:results were received and determmed to be valrd In the event that the
results were believed to be questlonable or sample results ‘were lost, the
back-up sample would be submitted for analysis. In addrtron, this back-up

.sample can be used to verify-a samples analytical result when needed. .

111



IV.

‘Results and Discussion -

The locations of the RGPP monitoring viells are illustrated on the aerial mapé for Hope

Creck and Salem in Figures 1 and 2, réspectively. The Monitoring Well Construction

" Details f(_)r Hope Creék and Salemrare provided in Tables.] and 2, respectively. The
- relevant groundwater parameters used to evaluate the groﬁndwater data are provided in
~ Table 3 Relevant Groundwater Evaluation:Criteria: Salem and Hope Creek Genefating
‘Stations.' The Lower Limit of Detection (LL'D).\ is defined as the smallest concentration of
L radiéabti'ire‘ ‘material.in a sampie that will yield a net count, above system background, that
- will be detected'w:ith' 95%‘prqbability with only 5% i)robability of fa}_sely concluding that
a blank observation represents a "real" signal. The Reporting Level is the level of plant

" preduced radioactive material i an environmental sampling mediumn (averaged over any

calendar quai‘tei') from a specified location that requires a 30-day written report to the

U. S. Nuclear Reguiatory‘COrmrlxissioh: ~“The 2008 Groundwater Tritiurh ‘Analytical

~ Results for Hope Creek Generating Station are shown in Table 4A. The 2008

- 'Groundwater Tritiuth Analytical Results for:Salem Generating Station are shown in Table

4B: During 2008, none of the-groundwater sample results exceeded the Reporting Levels
inTable3. . = " & oo Lo : ‘

-A. - “Groundwater Results .-~

*. Samples were collected from RGPP monitoring wells during 2008 in accordance

'With'th‘e' station:and MTS ‘procedures for theradiological‘ groundwater protection
program with the exception of Salem RGPP monitoring well:BC and BN. Well

BC was sampled once instead of semiannually due to a safety concern associated
with a recent Security Modification. This safety concern is being-evaluated and

' the safety hazard will be moved back to allow safe access. The Well BN was not

sampled during the second quarter. This well location was thought'to have a
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- semi-annual sampling frequency. Well BN will be sampled quarterly in 2009.

The MTS Laboratory in Maplewood, NJ analyzed the groundwater samples for
triti_um. TBE Laboratory in Knoxville, TN analyzed the groundwater samples for
plant-related tritium, gamma emitters and total strontium. Analytical results and

anomalies, if any, are discussed below.

Tritium at Hope Creek Generating:Station - = == .- TR

The results of the laboratory .analy.ﬁis’ indicate that tritium was, detected, i.e,
reported at a.concentration-above the.RGEP«‘LLD 0f 200 .pCi/L, in sile,Gl?P
.monitoring wells. The tritium iboncehtrations;; measured at:-wells:BH, BI,-BJ, BK, |

BM, and BN ranged from <200 pCi/L to 934.pCi/L during 2008.. - - . i -

- Tritium was detected:at well BH.inthe range.of <200, pGi/L 10,736 pCi/L., Well
‘BH is :'Iocat_ed-'down gradient-of -ft-he‘r C:.Qnden»satfé;Stprage ‘Tank (CST) near the -
southwest protected area boundary and is a perimeter-well.. Tritium was deteéted '
at well Bl in the range of 227 pC1/L t0:678: pCl/L ,,W‘ell BJ is located due west of
thc“react_or containment anldsvisra':sﬁntinel well. Tritium was detec.:,,ted at well BJ in
the range-of <200 pCi/L to 934-pCi/L.-Well BJ is;also located: down gradient of
the CST and is a sentinel well. Tritium was detected at well BK in the range of
<200 pCi/L to 798 pCi/L. Well BK is also ‘locafed due west of the reactor
containment and-is a perimeter well._ Tritium wasidetected at wellBM inthe
range of <200 pCi/L to 258 pCi/L. Well BM is also located west 6.f the Unit 2 .
Reactor Building and.is a sentinel well.. Tritium was detected at well BN in the
~range of 238 pCi/L t0:423-pCi/L: Well BN is located northeést of the Material

‘Control Center and is a sentinel well: -

These low. concentrations of tritium were evaluated and determined not to be
indicative of an adverse trend as shown in Figure 3 - Hope Creek Tritium Trends:

Wells BH; BI,-BJ, BK, BM, BN. These wells are being sampled quarterly and the
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results will contiﬁue to be evaluated. These tritium concentrations are all well -
below the ODCM Reporting Limit of 30,000 pCi/L. Monitoring is underway for
alternate sources considered to be a potential contributor to these anomalous
results, such as aﬁalysis of the yard drainage systems, the service water system,
the precipitation from the roof areas near the plant vents, and other similar

potential sources.

Tritium at Salem Generating Station

The results of the laboratory analysis indicate that tritium was'detected, le.,

- ‘reported at a concentration above the RGPP LLD of 200 pCi/L, in five RGPP
monitoring wells. The tritium concentrations mieasured at wells AL, BD, BE, BG
and Z ranged from <200 pCi/L to 659 pCi/L during 2008.

* Tritium was detected at well AL in the range of 366 pCi/L to 426 pCi_/L. Well AL
is also located south of .the‘Salem '.1- containment and is a sentinel well. The tritium
concentration in well BD ranged from 264 pCi/L to 323 pCi/L. Well BD was
installed to-monitor groundwater qué‘li«ty adjacent to and downgradient of the
Refueling, Auxiliary, and"Primary Water Storage tank area and is a sentinel well.
Tritium was detected-at:-well BE in the:range of <200 pCi/L to 659 pCi/L. Well
- BE is also located due west of the Salera 2 containment and is a perimeter well.
.. Tritium was-detected at well BG in the range of <200 pCi/L to 322 pCi/L. Well
-.BG is located northwest of the Salem 2 containment anid is a perimeter'well.
* Tritium was detectéd at well Z in"the range of <200 pCi/L to 289 pCi/L. Well Z is

.also located due west of the Salem 1 Spent Fuel Pool and is a perimeter well.

- These low concentrations of tritium were evaluated. and determined not to be
indicative of an adverse trend as shown in'F igure 4 — Salem Tritium Trends:
Wells AL, BD, BE, BG, Z. The concéntration of tritium detected in these wells is
well below the:ODCM Reporting Limit of 30,000 pCi/L.  The tritium

concentrations in these wells are being monitored and trended.: No adverse trends
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have been observed.

. Gamma Emitters

" No plant-related gamma emitters were detected in any ‘RGPB.well éampied in
2008. Naturally occurring Potassium-40 was detected in several of the wells

* sampled during 2008.
Strontium

Total strontium, mcludlng Sr-89 and Sr-90, was-not detected:in any RGPP well
- sampled durlng 2008. . e ’

Investigations

An elevated tritium concentration:was measured in tne water from the Unit 2
Turbine Building Emergency.Sump at Hope Creek-Station. This resulted in a
Tritium Investigatibn being conducted during:the last quarter. of 2008.

On November 7, 2008, as-part-of a station evaluation for:an inereaée in plant
water usage, water in"the Unit 2 Emergency Sump:was-sampled. The results |
identified a tritium concentratlon 0f 40,990 pCl/L in the water from the Unit 2
Emergency Sump:: One of the apurpose_slfor thls, sump is-to collect the
condensation from ‘the. Unit2 Turbine Building HVAC. It was determined that
this sump had been drained.on or.about November 3;:2008 and released through
cooling tower blowdown to the Delaware River. Qperations Department.
personnel-{.W‘ere notified immediately-. Equipment Operaters ‘tagged out the sump

preventing any more inadvertent discharges. -

A calculatlon was performed to determine the potentlal concentration of trltlum S

T that could have been released to the Delaware River. ‘This calculatlon was based
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on the max1mum tritium concentration and volume of water found in the Unit 2
Emergency Sump. Based on this calculation, which included the dilution
associated with the water in the blowdown line, the amount released is greater
than an order of magnitude below the reportable concentration listed in the '

ODCM.

A Preript-llwestigation- was initiated and a team was formed. The team’s charter
‘was to investigate and determine the source (s) of Trltlum to the sump.. This team
‘ worked mdependem but not-exclusive from the Demmerdllzed Water Usage Team

mentioned previously..

* "The team evaluated eleven failure modes for the ,somce of the Tritium in the Unit

2 Emergeﬁc‘y-sump; Of the eleven-failure modes identified, four were determined
by the team to be the greatest potential sources of Tritium. InA addition, the team

- performed a review of P&IDs drawings and visually inspected all potential

~ solirces to-the.sump. Mo ancmalous inputs.to the sump were identified.

Chemistry personnel obtained additional water samples from the 1C Lift Station,
" Low'Volume Oily Waste, and fhe'Cooling Tower blowdown. Results were less

- “than LLD for all sampies.“.—fl"his is consistent with historical analysis results of

""'tntnum cencentration in these sy tem T

*The Tritium Investigation team validated all.open failure modes and concluded
" - that the most probable:source for the-tritium is.the recycling of monitored gaseous

- effluents; from the offgas stack through the normal Turbine Building HVAC

- System condensate drains.” Tritium concentrations are monitored prior to all -

- future pump-outs of fhis sump: If sump concentrations are in excess of 3000
- pCi/L the sump.contents will be processed through the Lignid Radwaste System.

The investigation found no indication of a release to groundwater from this sump.
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C. RGPP 2008 Status

The RGPP long-term sampling program will be modiﬁed as required in 2009 to effect
changes asa result of the recent tritium concentrations and to adaptlvely manage the
" program to meet the RGPP objectives. :Baseline sampling and.analysis ._of groundwater
will continue on the following schedule: = i, st
e Tritium will be analyzed at least twice-each calendar year.to an LLD of 200 pCl/L ;o
- o Plant-related. gamma emitters will be analyzed seml—annually to the
Environmental LLDs spec1ﬁed in the ODCM and, o
e Strontium will be analyzed annually as:total strontium;.if gghe;,__totai :s_tronti'um is

greater than 2".0‘p‘Ci'[L*:strontihm—'89,z-and strontium-90 analysis will be performed.

RGPP'm‘onitofing well sample frequencfy;Wi‘lvl :be':'adj;u'stedsbased;on~.an‘a’lybtiealbresults, but i
in no event less than twice per year :In addition;:several locations will undergo an
investigation into the ﬂuctuatlng tritium concentrations:

- ‘During October t&ough December. dfsQOOS%PSEG Cheémistry Dcpartment;persomel
conducted a self assessment of the RGPP.-The’ assessmentzawasr.perforrned:{o identify
areas of the program that meets the intent of Nuclear Energy Institute: NEI'07-07,

“Industry Groundwater Protectionllnitiativ‘e - Final Guidance Document,”August 2007

“(NEJ, 2007). This self-assessment identified. program strengths, opportunities for

- performance improvement, and program: dcﬁciencieé, and previded‘reCofnmendatibns.
These recommendations are. currently: being implemented. : It is, e‘xpec.t_ed.that completion x

~ of these recommended actions-will improve RGPP-conformance with the NEI-07-07 |

" Objectives for the Indusiry Ground Water Protection Initiaﬁve (GPI). This in turn would -

" strengthen the -RGPP implementation and contribute to overall program excellence.
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D.  Impacts to Groundwater: Past Spilis.and Leaks
Historical unplanned and unmonitored releases on site are listed in Table 5, Salem and
‘Hope Creek 10CFR50 75(g) Data. There are curren tly no known active releases into the

groundwater at Salem or Hope Creek Statrons. E

. In-conclusion, the operatlon of Salem ano Hope Creek Stations has had no adverse
radiological 1mpact on the envr'onmen' irom unmonltored or unplanned releases of

radionuclides to groundwater.
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Table1 Hope Creek RGPP Monitoring Wells: Construction Details

NAD 83 .

North American Datum 1983

119

. C
. ) _ : i o Total ; .
Installation | Construction | Diameter | - Depth Monitoring MP MP ____Monitoring

Well ID Date Details | (inches) | (feet bgs) “Interval Elevation Elevation Purpose Source Targets

' ' (feetbgs) | (feet RPD) | (feet msl)
Well BH May-06 . |. Sch-40PVC. | 4 370 | 27-37 | ‘g792 8 Perimeter NA
Well BI May-06 Sch-40,__PVC'f: 4 . 385 28.5-38.5 906 9.68 Source | Facilities; Piping
Well BJ May-06 | Sch-40PVC 4 38.0 ° 28-38 Source " Condensate Storage &

- - . 100.23 10.31 . ) Transfer; Facilities; PlplnL
Well BK May-06 | Sch-40-PVC’ 4 385 . A28.5:- 385 | - gg19 6.27 Perimeter NA -
Well BL May-06 Sch-40 PVC* 4 350 .| +25-35 | gg971- 9.79 Perimeter | NA': )
WellBM | May-06 . | Sch-40PVC- 4 | 380 | 28-38 | .go7s 0.84 " Source | Facilties; Piping
_Well BN May-06 Sch-40 PVC 4- o125 |- 75+ ‘12 5.:'5. S T “ Source - | Auxiliary Boiler Bunldmg,
- S e T | 10264 12.72 . o .| Piping
Well BO - May-06 Sch-40 PVC -4 [T 360 26 36 =+ i g7.08 8.06 Perimeter/Source |: Building Sewage
Well BP May-06 .| Sch-40PVC" 4. 1. 380 | & 28 ‘38 ._.1_' . 199.06 914 Perinieter/Source | Building Sewage
Well BQ | ' May-06 - Sch-40 PVC. 4= |- 420 7| ,32 ~ 42 3 T 7 : Source - 1-Auxiliary Boiler. Building; Dry ‘
L S SR . S S P | 1102.16 12.24 - ' _Cask Storage Building; Piping |
Well BR May-06 Sch-40.PVC: |-~ 4= |~ 405 ‘305 40 5~,, ‘ o ;Penmeter/Source - | Piping; Dry Cask Storage
e SR PR R S I .| 10428 1436 | ‘Building
‘Well BS. May-06 | Sch-'4Q PVC. | - 4 1350 S 25- 35 | - 10055 10.63 Upgradlent ;;.v NA™
Well BT May-06 Sch40PVC | 4 385 | 285-385 | g9g0 9.68 -~ Upgradient - |-NA
Notes: , , ;

MP Measuring Point’ -~ 3

bgs Below ground surface

RPD - Relative to plant datum

msl Relative to mean sea level (NAVD 1988)

NA Not applicable




. Table 2. Salem RGPP Monitoring Wells: Construction Details

120

Constructio
Installation n Diameter | Total Depth | Monitoring MP MP Monitoring
Well ID Date Details - (inches) (feet bgs) Interval Elevation E_Ievatibn Purpose Source Targets
(feet bgs) {feet RPD) (feet msl)
well T Jun-03 | Sch-40 PVC 2 31.2 212-312 | . 10413 14.21 Source Facilities; House Heating Bir
Well U May-03 | Sch-40PVC 2 32.2 27.2-322 | - 9857 8.65 Source Facilities; House Heating Bir
Well Y Sep-03 | Sch-40PVC 2 37.0 27.0-350 |  101.81 11.89 Perimeter NA
- Well Z Sep-03 | Sch-40PVC 2 37.5 375315 10186 " | i1.94 Perimeter NA
Well AL . | Jan-04 | Sch-40PVC 2 253 | 153-253 | 99.13 9.21 Perimeter . | NA
Well BA May-06 Sch-40 PVQ 4 38.5 29.5-39.5 101.07 1115 - Perimeter | NA
Well BB May-06 Sch-40 PVC 4 470 137 -47 99.38 0.46 . . Perimeter ‘NA E
Well BC May-06 -Sch-40 PVC 4. 380 ' .|..-28-38 S L Source / Périmeter | Facilities; RAP Tanks;
- : 98.78 - 8.86 .. Piping _
Well BD May-06 Sch-40, P.V’C‘ 4 405 '30.5-405 | - T Source - Facilities; RAP Tanks;
- ) . . o . ©8.78 8.86 o Piping
Well BE May-06 Sch-40 PVC 4 370 | 27-37 | ggaq 8.39 Perimeter NA
Well-BF May-06 | Sch-40 PVC 4 425 325-425 9911 . 619 " Perimeter NA
Well B{G May-06 Sch-40 PVC 4 37.0 127 -37 100 16.08 Perim_eter NA
Well BU May-06 | Sch-40 PVC 2 36.0 - 26 - 36 10016 10.24 Upgradient NA
Notes:
Measuring
MP Point -
bgs Below ground surface
RPD Relative to plant datum ~
msl 'Relative to mean sea level (NAVD 1988)
NA Not applicable _
NAD 83 North American Datum 1983




‘Table 3. Relevant Groundwater Evaluation Criteria: Salem ahd_Hope Creek Generating S“tations

S S . S PSEG ODCM
_ Isotope . . | RGPPLLD (pCilL) Reporting Level
o : (pCilL)

TR

__Tritium Conc. (pCilL) R . 200 e - . 30,000

__Total Strontium (pCi/L) 20 , 8
: Mn.54ﬁ;: ‘ o 15 R e . -1000

“Fes9 . | 80 1T 400

,...:_}‘tc_‘:a:so IR ISR I - '300.
Y Zhi65 S T IR T IO I ' 300

i

Nb-9§ . . ... .o |Te s AT v b et 400

. ,Zr'95 S , e b Jon :15 R ; 2 G 200

Bat40 -~ .. - oot oe0 o o 2000

Ladd0 .~ - T o |15 oo e o Ta00

* Informal Report, ODCM Reporting Lirmit 30,000 pCiL

121




Table 4A. Analytical Results for Tritium in Groundwater:
. Hope Creek Generating Station

’

Well ID | Sample Data |Tritium Conc.|| Well ID | Sample Data | Tritium Conc.
- (pCi/L) (pCi/L)
© 03/19/2008 . 736 03/24/2008 - | <200
, 06/12/2008 <200 , 06/12/2008 <200
BH 109/23/2008 © <200 BM 09/23/2008 258
11/11/2008 <200 ‘ -, 117112008 <200
12/18/2008 <200 12/18/2008 <200
_ 03/24/2008 5717 03/24/2008 - 319
© 06/12/2008 o241 06/12/2008 NS
- BI 09/23/2008 Coo227 BN 09/15/2008 372
11/11/2008 . 592 11/12/2008 238
12/18/2008 © 678 12/30/2008 423
03/19/2008 <200 B'o' 04/16/2008 <200
- .06/12/2008 -<200 0 10/27/2008 <200
BJ - 09/23/2008 .. .934 '
11/11/2008 200 . ? @)‘4/}6/2008 ' 52’00
12/18/2008 . <200 . 10/27/2008 . <200
03/19/2008 611 03/24/2008 - <200
. 06/12/2008 <200 09/15/2008 <200 °
BK 09/23/2008 <200 BGQ 11/12/2008 <200
11/11/2008 798 ' . 12/30/2008 <200
12/18/2008 © <200
BL 04/22/2008 <00 - BR‘ | 4162008 <200
_10/30/2008 <00 - “10/27/2008 <200
1 . 0411672008 <200 : .04/16/2008 <200
BT : — T BS — -
10/27/2008 - - <200 - . 10/27/2008 <200

‘Bold concentration value indicates tritium le

NS Not Sampled
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Table 4B Analytical Results for Tritium in-Groundwater: -

Salem Generating Station

‘ :Tri{ium-’ e T2 PR ey A D “Trit‘iu.m
WellID | SampleDate | Conc. || WelllD | Sample Date | 'Conc.
N (pCi/L). || S ATy , m(pCi/I.)
" 01/23/2008 < | c. 366 o . :01/16/2008 <200
©04/22/2008 - . 375 Co | si0s28r008 |- <200
AL 07/16/2008 . . - 426 U:- . 07/16/2008 .- - <200
10/20/2008 - 396 10/20/2008 <200
04/17/2008 <200 || _
BA 10/20/2008 . <200 v
‘ o | ~03/13/2008 <200
_ , | -04/22/2008 .- .-<200
: 04172008 . | . <200 -, :05/15/2008 " .. | - <200 -
BB .. 10/20/2008 . . <200 " 06/24/2008 . | . <200
- . 07/172008 | <200
- 104/17/2008 - | . <200 oy 08/19/2008 - | <200
BC 102172008 NS | Yo 09/03/2008 | <200
. o . 10/18/2008 ¢ | <200
~ 0472212008 © 323 : " 11/21/2008 <300
BD 10/20/2008 264 || . 12/23/2008 1200
BE. 04/17/2008 <200
_ 10/21/2008 659 3
‘ 04/17/2008 <200 _
. BF 10/21/2008 <200 03/13/2008 <200 .
f 0412212008 <200
BG 04/22/2008 322 I 05/15/2008 <200
' 101212008 - <200~ - 06/24/2008 <00
. - 071772008 . | <200 -
04/16/2008 <200 7|t osnonoos T | <200 ¢
BU —l . Z 1 '
‘ 10/27/2008 t <200 " 09/03/2008 * |~ <200~ -~ f ¢
o " 101872008 278
01/16/2008 <200 “11/21/2008 289
T 04/22/2008 - <200 12/23/2008 253
07/16/2008 <200 '
10/21/2008 <200

Bold concentration value above RGPP Administrative Reporting Level 200 pCi/L.
NS Not Sampled
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)
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Apr-95 T ‘k,and oalem rom th con
o Evaporator released from Hope
- Creek's South Plant Vent
Jun-01 : | Salem Unit 1 RWST Nozzle Leak
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Flgure 3 Hope Creek Tritium Trends Wells BH, BI, BJ, BK, BM, BN
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Figure 4 Salem Tritium Trends: Wells AL,BD, BE, BG, Z
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