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SUMMARY -

During normal operatlons of a nuclear power generatrng statron there are releases of
small amounts of radloactrve materlal to the enwronmer‘t To rnonitor and determme '
the effects of these releases a Radiological Envrronmental Monitoring Program (REMP)
‘has been ‘established for the environment around Adtificial Island where the Salem

- Generating Stations (SGS) and Hope Creek Generating Station (HCGS) are located.
; The results of the REMP are publichad amuallv nra! 'ld'ng a summary and
interpretation of the data collected.
PSEG:'s‘Ma'pIewood Testing Services (MTS‘)' has been respo'hs'ibi'e for the collection
and analysis-of environmental samples during the ‘perigd:_ofﬁl‘anﬁgary: 1,-2007;-through
December 31, 2007, and the results are discussed in this repoit.” The RENIP for
SGS/HCGS was conducted in accordance with the SGS and'HCGS-' Techaical
Specifications/Offsite Dose Calculation Manual. The Lower Limit of Detection (LLD)
values required by the Technical Specifications/ODGM were achieved for this reporting
period. The objectives of the program were also met during this period. The data |
collected assists in demonstrating that SGS and HCGS were operaterI in compllance
- with Technical Specifications/ODCM..

~ Most of the radioactive materials noted in this report are'normally present in the

' envirorrment, either naturally, such as potassium-40, or as a resuit of hon-nuclear
generating station activity, sach as nuclear bomb testing'. Measurements made in the
vicinity of SGS/HCGS were compared to backgreund or control measurements and the
preoperational REMP study performed before Salem Unit 1 became operational.
Samples of air particulates, air iodine, milk, surface, ground and drinking water,
vegetables, game, fodder crops, 'ﬂsh,‘crabs, and sediment-were collected and analyzed.

* External radiation dose measurements were also made in the vicinity of SGS/HCGS

using thermoluminescent dosimeters.



From the results obtained, it can be coricluded that the levels:and fluctuations of - .
radioac_:tivity‘in'e.riv:"ro’nmenta! sambées were as expected for an 'estuarine-en\)irOnment.
No unusual radiological characteristics were observed in the em}ifons of SGS/HCGS = .
during this reporting period. Since these results were comparable to the results
obtained during the preoperational phase.cf ~t-'h¢e program, ‘and with hi.storical results
collected“ §in¢e commercial operationr,:‘v@e‘:céh"t:dnclude"[ha‘t‘ the operation.of:SGS and -
HCGS -had nb"s-igniﬁcant_impa'ct on thé radiological chiaracteristics of the environs of .
‘these stations: - &% 0 R Lo oL ' '

To demonstrate compliance:with Technical Specifications/ODCM (Secﬁons 3/4.12.1 &
6.8.4.h —-1,2,3), samples were.analyzed for.one or rho‘_re"of the following':,gamma :
emittin-g"isotc:‘pes;"trfitium ‘(-H-3’)',ifiodine*-1v31 (I-131), gross beta and gross alpha. -

The results of these énalyses were used to assess the environmental ifnpact of SGS

" and HCGS operations; thereby demonstrating compliance with Technical

' Specifications/lODCM (Section 3/4:11) and- applicable Federal.and State regulatluns
and to verify the adequacy of radioactive effluent control systems.

The results provided in this report are summarized below:

e There were a total of 1419 analyses on 1112 environmental samples durihg 2007,
including diract radiation.dos;e measurements made using 19€-thermoluminescent
dosimeters (TLDs). |

e |n addition to thé detection of. nafurally - occurring isotopes (i.e.Be-?, K-40, Radium
and Th-232) trace levels of H-3 and Cs-137 were also detected. The

-concentrations of these nuclides were well below the Technical Specification

reporting limit.

e Dose measurements made with quarterly TLDs at 31 offsite locations around the
SGS/HCGS site averaged 50 millirems for the year 2007.



The average of the-dose measurements at the control locations (babkgrquhd) was
52 millirems for the year. This was comparable to the predpera{ional phase cf the .
- . program which had én average of 55 millirems per year fer 197 3101976, ... -

Appendix F contains the annual repq;tt:or;\. the status. of the Radiologica! Groundwater
‘Protection -P,ro'gravm' (RGPP).conducted-at ;Sal,e,m_:and-;. Hop'e»\;Creek' Statiorj.s-.,._ 'i'hé RGPP-.
was initiated by PSEG to ‘dete_fmine wheth,er;-grqun;iv((ater at {andf.in the vicinity of Salem
and Hope Créek Stations had been adversely impéCted by any releases of radionuclides
~ and not previously idéntified. The RGPP is a voluntary program'impleme_hted by PSEG in
conjunction with industry initiatives and guidance_; Jtwas concludedwthatthg operation. of
Salem and Hope creek Stations-has had no adverse radiclogical imp:écx.,.on‘the ;
environment from unmonitored or.unpianned releases af,r:adioh;uclides;tdgnpund,watec:
During 200%, PSEG Nucleaf continued ,remediél ‘a,ctiéns for tritium identified in shé!low«
groundwater at Salem Station. These remedial acticns have been,co_hductéd .o
accordance ‘with a Remedial Action Work Plan that.was'approved by the New Jeréey
Department of Environmental Protection — Bureau of Nuclear Enginéering (NJDEP-BNE)
in November, 2004. The GRS is in operation, providing hydraulic control of the pIUme and
effectively removing tritium contaminated grou‘ndv.vater, all monitoring wells are below
100,000 pCi/L at this time. The tritium contaminated groundwater is disposed of in
accordance with Salem Station’s liquidradioac"tive waste disposal prog‘ram. There is no
Ievide_nce or indication that tritium contaminated water above Ground Water Quality
Criteria (GWQC) levels [GWQC is <20;OOO pCi/L] has migrated to the station boundary or

the Delaware River.



THE RADIOLOGICAL ENVIRONVENTAL MONITORING PROGRAM

Lower AIIoways Creek Townshrp, Salem County New Jersey |s the site of Salem (SGS)and

Hope Creek (HCGS) Generatlng Stat|ons SGS consrsts of two operatrng pressurrzed water

nuciear power reactors. Salem Unlt One ha-s a net ratlng of 1169 megawatt electnc(MWe)
and Salem Unit Two has a net ratlng of 1155 MWe ‘The’ Ilcensed core power for both units
is 3459 megawatt thermal (MVVt) HCGS |s a borlrng water nuclear power reactor whrch
has a net rating of 1091 MWe (3339 MW~ | |

SGS/HCGS are Iocated on a man made penlnsula 6n the east bank of the Delaware River.
It was created by the deposrtron of hydraulrc fill from dredgrng operatrons The envrronment
surroundrng SGS/HCGS is charactenzed marnly by the Delaware Rrver and Bay, extensive
tidal marshlands and low-Iylng meadowlands These land types make up approxrmately
85% of the land area within five miles of the srte. Most of the remalnrng land is used for
agriculture [1,2]). More specific information on the demography, hydrology, meteorology, and
land use of the area may be found in the Environmental Reports [1,2], Environmental
Statements [3,4], and the Updated' Final Safety Analysis Reports for SGS and HCGS [5,6].

Since 1968, a radiological environmental monitoring provg‘ramv (REMP) has been conducted
at the SGS/HCGS Site. Startlng in December 1972, more extensive radrologrcal
monitoring programs were initiated. The operational REMP was initiated in December,
1976, when Salem Unit 1 achieved criticality. PSEG's Maplewood Testing Services (MTS)‘
has been involved in the REMP since its inception. ‘MTS is responsible for the collection of
all radiological environmental samples and, from 1973 through June, 1983, conducted a
quality assurance program in which duplicates of a portion of those Samples analyzed by

the primary laboratory were also analyzed by MTS.

From January, 1973, through June, 1983, Radiation Management Corporation (RMC) had
primary responsibility for the analysrs of all samples under the SGS/HCGS REMP and

annual reporting of results.



RMC reports for. the preoperational and operational 'phase of the program are referenced in
this report [7 9]. On July 1,1983, MTS assumed pnmary responSIbrlrty for the analysrs of all
_ samples (except TLDs) and the reportrng of results Teledyne Brown tnglneenng
Enwronmental Serwces (TBE) assumed responsrblllty for thrrd party QA analyses and
TLDs. An addrtronal vendor Controls for Envrronmental Pollutron Inc (CEP) was retarned
to prowde third- party QA analvses and certarn non routrne analyses from May, 1988, until

| June 1, 1992 Currently AREVA NP lnc Envrronmental Laboratory (AREVA) |s the third

" party QA vendor and the laboratory whrch performs the TLD analyses MTS reports for the

operational phase from 1983 to 2006 are- referenced |n thrs report [10]

An overvrew of the 2007 Program is provrded in Table 1 Radroanalytlcal data from ,
samples collected under thrs program were compared wrth results from the preoperatronal r
phase. Differences’ between these perrods were examrned statrstrcally to determlne the

~ effects of statron operatrons This report presents the results from January 1 through
December 31 2007 for the SGS/HCGS REMP .

OBJECTIVES
The objec_tiyes of the ‘Operational REMP are:

e  To fulfill the requrrements of the Radrologrcal Survelllance sectlons of the Technlcal
-Specrfrcatlons/ODCM for SGS/HCGS

e To determine whether any significant increase occurred in the concentration of |

radionuclides in critical pathways.

e To determine if SGS or HCGS has caused an increase in the radioactive inventory of

long-lived radionuclides.

. To detect any change in ambient gamma radiation levels.
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e To verify that SGS and HCGS operationé have no detrimental effects on the health
* and safety of:the pubiic.or on the:environmant. | .

R e

This report, as required by Section 3.9:1.7 ¢fthe Salern: Techaical S'peciﬂcations/GDCM
and Section 6.9.1.6 of the Hope Créek Technital:Specifications/ODCM, summarizes the
findings of the 2007 REMP. Results: of the four-year:preoperational program have bzen:

summarized for comp’éﬁéon“-wfithv»’subsécﬁuernt.‘O‘peratio"nal reports [8]. -

R PR R U T I A
S -r.--{«;‘:;.-_:’.._f P

In order to meet the &biéctives, an cperationai:REMP:was developed. Samples of various
media were selected for mioaitoring :‘dueﬁ‘:to?thesradiologiéal dose impact to human and other
organisms. iThe:Seleciionscf samples:was based on: (1), estab'lishéd critical pa.thways for
the transfeiof radiciiucides ti‘*.{o‘u-grj\xthe' environment to man, aid; (2), experience gained: ,
during the precperational-phase. Sampling locations were determined based on site

meteorology, Delawaie estuarine hydrology, locai demograptiy, and land uses.

Sampling locations were dividéd into two classes, indicator and control. Indicator stations
are those, which are expected to manifest station effects. Control samples are collected at
locations which are believed to be unaffecied by station operations, usually at 15 to 30 -
kilométers distance. Fluctuations in the leveis of radionuclides and direct radiation at
indicator stations' are evaluated with respect to-analogous fluctuations at control staﬁons.
Indicator-ard cortrol-station data are aléo' evaluated relative to preoperational data.
Appendix A describes and surnmarizes, in accordance wi’gh Secfion 6.9.1.7 of the Salem TS

and Section 6.9.1.6 of the Hope Creek TS, the operational program as performed in 2007.

Appendix B describes the coding sy:stem which identifies sample type and location. Table
B-1 lists the sampling stations and the types of samples collected at each station. These

sampling stations are indicated on Maps B-1 and B-2.



DATA INTERPRETATION -
~ Results of analyses are grouped -according»to<sample.:type and presentac.in-Appendix C.
~ All results above the Lower Limit of Detection (LLD) are at a confidence level of 2 sigma.
This represents the.range of values’ intoz.whichiQS%. of;‘}epeated -analyses of the same
sample should fall. As defined in:Régulatory. Guide 4.8; LI.D is the smallest concentration
of radioactive materizl in a sample that will-yield-a net count (2bove system background) -
that will be detected with 95% probability;.with only :5%: p_robability of falsely concluding that
a blank observation represents a "real signal”.” LLD is normally calculated as 4.66 times the
standard deviaticn of the background counting-rate:or Qf the blank sarnple :count, as
appropnate duvuded by counting efficiency, sample size; 2:22 (dpm per p|cocune) the _
radlochemlcal yield when appiicable, the radioactive decay-constant and.the elapsed time .
between sample collection- and time of cocunting. The-Minimum Deteetable.Concentration. .
(MDC) is defined as the smalles! concentration of radioactive.material that.can:be detected
at a given confidence level. The MDC diffeis from the LLD in that the MD)C takes into ..
consideration the interference caused by the presence of other nuclides while the LLD does-

nOt. -

The groupéd data were averaged and standard deviations calculated in accordance with
Appendix B of Reference 16.. Thus, tne‘2 sigma deviations of the averaged data represent.
~ sample and not analytical variability. For reporting and calculation of averages, any result
occurring at or below the LLD is considered to be at that level. When a.group of data was

composed of 50% or more LLD values, averages were nct calculated.

Grab sampling is a useful and acceptable procedure for taking énvironmental samples of a
medium in whichthe concentration of radionuclides is expected to vary slbwiy with time or

~ where intermittent sampling is deemed sufficient to establish the radiological characteriétics
~ of the medium. This method, however, is only representative of the sampled medium for
that specific location and instant of time. As a result, vanatlon in the radlonucllde

concentrations of the samples w:ll normally occur.



Since these variations will tend to counterbalance one another; aveiages based upon -

repetitive grab samples is considefed valid.’ -

> CHIGUALITY ASSURANCE PROGRAM: < = 7 0 o
MTS has a-quality assurance program designed to ens‘ure-‘conﬁdencé in the analytical - -
program. Approximately 10 -15% ot:i-e'total analytical effert is spent on.guality control,:
including process quality control; instrurfidht quality contro;, interlaboratory cross-check:

analyses, and data review."

The quality of the resuits obtained by MTS is ensured by the implementation“of the Quality
Assurance Pfogram as described in the Maplewood Testing Services Quality Assurance
Plan [11] and the Environmental and Chemical Division Procédures Manual. The internal
qualitY’cdntrbl actii}ity of MTS includes the quality control of instrumenteation, equipment and
reagents; the use of reference standards in calibration, documentation of established
procedures and computer programs.\, and analysis of duplicate samples. The éxternal
quality control adtiVity is implemented through participation in both the Analytics and the
Environmental Resource ‘Associates Interiaboratory Cor_nparison’ Programs. (Thé results of
these Interlaboratory 'Compa.rison'Pro'grams are listed in Tables D-1 through D-4 in
Appendix D). MTS’s internal QC results are evaluated in accordance with the NRC,
Resolution Criteria [18]. This critefié is alsb used for the Ahalytics Crosscheck Program
results. Since ERA has its own estabﬁshed performance criteria, MTS utilizes their

comparison data with our results.

RESULTS AND DISCUSSION

The analyticél results of the 2007 REMP samples are divided into categories based on
exposure pathwayS: atmospheric, direct, terrestrial, and aquatic. The analytical results for,
the 2007 REMP are summarized in Appendix A. '
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The data for individual.;sainpleéc.are- presented in Appendix C. The data collected
demonstrates that the SGS and HCGS REMP was conducted-in compliance with the
‘Technical Specifications/ODCM. '

The REMP for the{SGSIHCGSgS'ite.,%has h'ist-"-:nic'a-l‘_!y:i,nc,ludedsémples and analyses not
specifically required by these Stations’ Technical Specifications/ODCM. MTS continues to
. collect and analyze some of these samples: in-arder.io-maintain personnel proficiency in
performing 'these non-routine analyses. These analyses.are referenced.throughout the
'repbrt as Managen.ent Audit samples.. T he,:summany}__,tables:in this. report in¢lude these L

‘additional samples and analyses.

Vo o s h e e e B .t
- : [ (3a PR R T

ATMOSPHERIC . . . S U

Air p'artic";llates were collected on Schleicher-Schuell No. 25 glass fiber filters, with low- .

volume air samplers. s

lodirie was collected from the air by adsorption on triethylene-diamine (TEDA) impregnated
charcoal cartridges connected in series after the air particulate filters. Air sample volumes
were measured with calibrated dry-gas meters and were corrected to standard temperature

and pressure.
Air Particulates {Tables C-1, C--2)

“Air particulate sam'lple's were collected weekly, at 6 locations. Each of the 310 samples (see
Program Deviations) collected for the year were analyzed for gross beta. Quarterly
composites of the weekly samples from each station were analyzed for specific gamma

- emitters. Total data récovery for the 6 sampling stations in 2007 was 99.2 percent.

o Gross beta activity was detected in all of the indicator station samples collected at

concentrations ranging from 9.7 x 10° to-37 x 10™ pCi/m® and in all of the control

9



station samples from 10 -x’10'»‘3-~to{36~x;1 03 pCi/m?. The averages. for the indi(;atof
and control station' samples were 22 and 23 x 10'3~pCi/m3, r‘es;‘)et‘:,tive‘ly.v The. ,
maximum preoperational level.detécted was 920:x 10> pCifm®, with a..r.m,av.erage"of 74
x 10" pCilm®. Results from 1987 to curfent year are plotted on Figure 1 as quarterly
averages. Included along with this plot, for purposes of comparison, is an inset
depicting a pontinuation of this plot from the current year all the way back to 1973.-

o ‘Gamma'spectroscopy, peffoined ori each 'of the 24 quarterly composite.samples -
anélyze&, indicated the -pre's;é‘ncé?of“tl‘x':-:‘natura!!y-occurring radionuclides Be-7 and -
K-49. Aii’oth’é."gémma’émiﬁé}‘s s’e"amhed*for were below.the LLD. 4

- e “Béryllium-7 aitributed 1o cosriic.ray activity in the atmosphere, was detected.in
all 20 indicator station composites that were analyzed, at concentrations ranging
from 68 x 10° to 100 x 107 'pCi/m3, with an average of 83 x 107 pCi/m3. It was
detected in the 4 control station éomposites ranging from 76.x 107 t0:95 x 107
pCi/m3, with an average of 85 x 107 pCi/m3. The maximum preoperational level-

~ - detected was 330 x 10 pCi/m?, with an average of 109 x 10° pCiim®, - -

o Potassium-40 activity was detected in 18 of the indicator station samples, with .
concentrations ranging from 7.1 x 107 to 14 x 10 pCi/m® , with an average of 10
x 10° pCi/m®. K:40 was also detected in 3 control station samples, at
 concentrations of 7.4'X 10 to 16 x 10”°. No preoperational data is available for

comparison.
Air lodine (Table C-3)

lodine in filtered air samples was collected weekly, at 6 locations. Each of the 310 samples

collected (see Program Deviations) for the year was analyzed for I-131.

10



lodine-131 was not detected-in a'ny of the weekly safhpﬁésfanalyzed; -LLD’s for all the
 stations, bott: indicater and'control, rarged from <1.2 x 102 to <9.8 x 10° pCifm®. The
maximum preopeérational feve! detected was 42 x- 10 pCifm..

toa

DIRECT RADIATION ' "oy owinis aed joond sl o,

Ambieiit radiation levels in the environs were measured.with ,._ene;rg‘,'fc_:ompc-‘;fhsate,d CaSO0,
(TN thermolurninescent dosimeters- (TLDs) supplied-and.read by AREVA NP EL. Packets
containing TLDs for quarterly:exposure were placed:in.the owner-controlled area and
‘aro_und the Site at various distances and in each land based meteorological sector. Special
emphasis was placed on special irterest areas such as population.centers, r);_:eaArt?y-

residences; and schools. - _ LR e g B et e e

Direct Radiation (Table C-4)
A total of 49 lbcb?tions were monitored for direct radiation during 2007, i_nclgdi_ng 1:2.Qn-site
Iocat'io_ns, 31 off-site locations within the 10 mile zone, and 6 control locations beyond 10

miles. Effort was made to locate TLDs at:schools and population centers in the area.

Five readings for each TLD (ie; 5 elements).at each location were. taken in order to obtain a
~more statistically valid result: For these measurements, the rad is considered equivalent to
the rem, in accordance with 10CFR20.1004.

The average dose rate for the 31 quarterly off-site indicator TLDs was 4.2 millirads per
~ standard month, while the on-site average was 4.1 millirads per standard month. The
average control rate was similar at 4.3 millirads per standard month. The preoperational

average for the quarterly TLD readings was 4.4 millirads per standard month..

11



In Figure 2, the quarterly average radiation levels of the off-site indicator stations versus the
control statnows are plotted for the penod A987. fhlouch 2007, W|th an inset graph depicting
the current year back to1973." B o et ey

Wi Ty

TERRESTRIAL =~ = ~ PN et e o L o

Milk samples were taken semi-monthly when cows were on pasture and monthly when
cows were not grazing on open pasfu're_;‘ ‘Animals are considered on pasture from April to
November of each year.- Samples were:collected in polyethyiene containers and-
transported in ice-chests: with no-preservatives added:to the milk. . o

A well water sample was: collected monthiy.. Separate iraw'and treated potable water
samples were composited:daily at the City of Salem water treatment plant.. All samples

were collected in new polyethylene containers.

Locally grown vegetable and fodder crops were collected at the time of harvest with the
exception of ornamental cabbage. MTS personnel planted, maintained and harvested this
broad leaf crop in the fall from three locations on site and one across the river. All samples

were weighed and packed in plastic bags.

Soil is sampled every three years at nine locations. Ten core samples were collected at
each location and then composited into one representative sample.

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 I-131 and gamma emitters.

» lodine-131 was not detected in any of the 80 samples analyzed.

12



“LLD’s fer- both the indicator and the control statinn.samples rang=d from <0.1 to 0.8
~pCi/L. The maximum preoperationat luvei detected was 65 pCill. which occurred
following a period of atm_osphericnuclear weapons tests. Results; from 1987 to 2007

are ploﬁed on Figure 3, with an inset graph depicting the current year back to 1973.

e  Gamma sbectroScopy performed on each of the 80 sampiles indicafed the presence.
of the naturally-occurring radionuclides K-40 and Radium. All other gamma emltters
searched for were below the LLD
o Potassium-4C was detected‘iin all 20'samples: Soncen:trat’i':ms,for_the 60 . .

indicator station samples‘rangedkfror'ﬁ-'ﬁ'éOO {01510 pCi/t~,,£»vit!1‘;an average of
1 340 pCi/L. The 20 control station samp|e concentrations ranged from 1250 to
“1410 pCillL, W|th an average of 1330 pCi/L: Themaximum r*reoperatlona| level -
S detected was 2000 pCl/L with an-average of 1437 pCl/! R AT
o Radium was detected in 5 indicator station samplés at concentrations ranging
“from 6 t6' 13 pCi/L, with an.average of 10 pCilL.. The 1 positive control station .
“ sample had a‘éoncentration of 10 pCi/L. Thepreoperational had an average.of
3.8 pCi/l and & range of 1.5'to 11 pCilL. -

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

~ Although wells in the vicinity of SGS/HCGS are not directly affected by plant operations,
water samples were collected monthly from one farm’s well during January through

December of the year Each management audit sample was analyzed for gross alpha

gross beta, tr|t|um and gamma emitters.

¢ - Gross alpha activity was not detected in any of the well water samples. LLD’s "
" ranged from <0:5 to 2.0 pCi/L.
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The ‘maximum preoperatlonal level:detected was 9.6 pCi/l.. ‘There was-no

preoperational average determined-for this analysis. -~ -

Gross beta activity was detected in all'12 well water samples: . Coneentrations for the
samples ranged from 9.3 to 12 pCillL, with an average of 10 pCi/L. The 2007 gross
beta reeults are comparable withithe: pf\,Op srationalresults which ranged from <2.1

© “to 38 pCilL, with an average value-of 9 pCiiL.

-~ Tritium activity wasnot detected in-any.of the well water samples. The LLD'’s ranged
~ fromy <147 to'<158 pC:/' L The maximum preoperatlonal leve detected was 380

~pC|/L There was no preoperatwnal average determined for this- analyS|s

Gamma' Sbébfrbeébpy 'pe'rfc‘rmed on each of tiie 12 well water samples. indicated the
présence of the naturally occurnng radionuclides'K-40 and Radium. Ail ‘other

gamma eémitteis searched for were below the LLD.

o Radium was detected in all 12 of the well water samples-at concentrations
ranging from 86 to 173 pCi/L with an average of 122 pCi/L. The maximum
preoperational level detected was 2.0 pCi/L. There was no preoperational

average determined for this analysis.

‘These values are sirrﬁla'r to those found in the past 18 years. However, as with
the 1989 through 2006 results, they are higher than those found in the
preoperational program. These results are d'ue to a procedural change for
sample preparation. The change results in less removal of radon (and its
daughter products) from the sample. ltis reasonable to"conclude that values .

‘ currently observed are typical for-this regien. [20,21,22]

o Potassmm 40 was detected in 6 of the samples at concentratlons ranglng from
53 to 74 pC|/L and an average of 39 pCi/L.
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The maximum preopeérational level detected was 30 pCi/L..- There was no

-

preoperational average deiermined for this analysis:

:';:“:_.f"- R -'.'»_- . i L]

Potable Water (Drinking Water) (Tables C-8, C-9). -,

e e I i N

Both raw and treated potable water.;samplesrwer;ie}cbllectedcand, composited by Salem

water treatment plant personnel. Each sam[:‘ile consisted of daily aliquats composited into a

monthlyvvsample. The raw water source for this plant is Laurel Lake and its adjacent wells.

These are management audit samples as no liquid effluents discharged from SGS/HCGS

~will directly affect this:; athway Each of the 24 individual samples was analyzed for gross

alpha gross beta, tritium, iodine-131 and gamma emltler°

REEAE AV NS

~Gross alpha activity was detected in 4 raw and 2 treated water.samples at.. -
concentrations of 0.5 to 1.7 pCi/L with an average of.0.7 pCi/L.. LLD's for. the,_
remaining 18 samples ranged from <0.22 to <1.1 pCi/lL. The. maxumum -
preoperatlonal level detected was 2.7 pCi/L. There was no preoperatlonal average

Adetermmed for this analysls

Gross beta activity was detected in all 24 of the raw.and treated water samples. The

raw samples were at soricientratiqns_ranging fram 2.3 t_e 3.4 pCl/L -Concentrations
for the treated water rahged'from 25t03.7 'pCi/L The a‘\/eragve cotleentratien for
both raw and treated was 3.0 pCl/L The maximum preoperatlonal level detected

was 9.0 pCI/L with an average. of 4.2 pCi/L.

Tritium activity was not detected in any of the raw or treated notable water samples.
LLD's for the raw and treated samples ranged from <137 to <165 pCi/l.. The

maximum preoperational level detected was 350 pCl/L with an average of 179 pCl/L.

lodine-131 measurements were gerformed to an LLD of 1.0 pCilL, even though the
drinking water supplies are not affected by discharges from the Site since the

receiving water body (Delaware Rivet) is brackish and therefore the water is not used
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for hum'an consumption.’ lodirte-’:1f3-1 measuremants for all 24 samples were below -
the LLD’s: These values ranged from: <O 1t0<0.3 pCl/L There was no:;
preoperatlonal data available for companson

the presence of the naturally occurnng radlonuclrdes K-4O and Radlum All other

gamma emrtters searched for were below the LLD

.. The radlonucllde K-4O was detected in 6 of the treated potable waters at
, concentratlons ranqmg from 28 to 55 pCl/L lt was detected in5 of the raw
potable water samples at concentratlons from 34 to 57 pCr/L The average for
. both-raw and treated results was 43 pC|/L LLD’s for the remamlng 13 potable
o _:‘water samples were <14 to <23 pCl/L There was no preoperatlonal data

available for comparison.

RLI Radlum was detected ln 4 of the treated potable waters at concentrations
rangrng from 3 2 to 38 pCl/L It was detected in 1 of the raw potable water
~ samples at a concentratlon of 8.1 pCi/L. The average for all the positive
potable water samples was 14 pCi/lL. LLD’s for the remalnlng 19 samples
were <1.5t0 <5.8 pCl/L The maximum preoperatlonal level detected was 1.4
pCi/L. There was no preoperational average determined for this analysis. The
higher results in the three measurable samples are due to the procedural

change for sample preparation, as discussed in the Well Water section.

»

Vegetables (Table C—10)'

Although vegetables in the region are not irrigated wrth water lnto whrch llqurd plant
effluents have been dlscharged a vanety of food products grown in the area for human

consumption were sampled at 5 indicator stations (16 samples) and 3 control stations (8
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samples) These 'vegetables, collected zs management audlt sarmnples, were analyzed for

gamma emitters and rncluded asparagus, cabbage; sweet corn, peppers, and:-tomatoes.

[

'3 Gamma spectroscopy performed on each of the 24 samples mdrcated the presence of

the naturally-occurrlng radronuclrde K-4O and rn one sample radium. All other gamma

emitters. searched for were below the LL

L oy ettt Lo P °,
RRNCES B frii PR

Potassrum-40 was detected in all 24 samples .Concentrations for the 16 indicator
station samples ranged from 1330 to 2700 pCl/Kg-wet and averaged 2090 pCi/kg-
wet. Concentratlons for the 8 control statlon samples ranged from 1490 to 2670

pC|/kg-wet and averaged 2060 pCl/kg-wet “The' average concentratlon detected

for all samples both indicator. and control ‘was 2080 pu/kg-wet The maximum

.preoperatronal level detected was 4800 pCl/kg-wet wrth an average 61’2140

HEE~

pCi/kg-wet.-

Radrum was detected in 1 of the rndrcator tomato samples at d concentratron of 23
pCr/kg -wet. LLD’s for all the remarnrng vegetable samples both indicator and
control ranged from <2.2 to <10 pCr/L There was no preoperatlonal data

available for comparrson

Fodder Crops ('l"able:C-‘11) :

Although not required by the SGS or HCGS Technical Specifications/ODCM, 3 samples of

crops normally used as cattle feed (silage and soybeans) were collected from three

indicator stations (4 samples) and one control station (2 samples). It was determined that

these products may be a significant element in the food-chain pathway. These fodder

crops are collected as management audit samples and analyzed for gamma emitters. All

four locations from which samples were collected this year are milk sampling stations.
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In addition to the silage and soybean, ornamental cabbage was planted and maintained by
MTS personnel at 3 locations cn.site ahd - in-Delaware, at 3.9 miles. These samples were.
harvested: ‘ih'Decembe‘r 'These hVOQd Ieaf-vegetation samples were deemed necessary |
since there are nolongerany milk f rarms operating.within the 5-km radrus of SGS/HCGS
The closest milk farm we have is Iocated in Odessa, DE at 4.9 miles (7.88 km). "

e Gamma spectroscopy performed on each of the 10 samples indicated the - presence of
the naturally-occurring radionuclides Be-7, K-40 ptus Radium in one sample. All other
* garama emitters searched forwere Lelow the LLD.. ‘

* “Beryllium-7 ‘atiribiited t6 cosmic ‘r'ay activity in thelat.mosphere, was detected:in 3 of
" the indicator silage samples at concentrations from 170 to 506 pCi/kg-wet. !t was
detected in the control station silage sample at 976 pCi/kg-wet. The maximum
precgerationalievel detected for silage was 4700 pCi/kg-wet, with an average of
+ 2000 pCilkg-wet.” Be-7 was not detected in either the indicator nor control station
" soybean samples. The maximum preoperational level detected for soybean
samples was 9300 pCi/Kg-dry. Be-7 was detected-_in all 4 of the ornamental .
cabbage samples at concentrations of 75 to 336 pCi/kg-wet with a combined
-average of 200 pCi/kg-wet. There was no precperational data available for

~ comparison wit_h this‘type of samples.

e Potassium-40 was detected in all 10 of the vegetation station.samples. ‘t’he
combined average for the indicator station samples was 5420pCi/kg—\./vet. The
average for the 2 control station vegetation samples was 11350 pCi/kg-wet. The
average concentration detected for the.silage samples (both indisator and control)
was 4890 pCi/kg-wet. Preoperational results averaged 7000 pcilkg-wet. Results for

~ the soybean samples (indicatorand conirol) was 15100 pCi/kg-wet. Preoperational
soybean resulits averaged 22000 pCifkg-dry. The average concentration of K-40 for
the 4 ornamental cabbage samples was 4100 pCi/kg-wet. There was no

preoperational data available for comparison with these samples.
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+ ° Radium-was detécted’in 1 of tre indiéator‘s'oybean samples at a conéentration of -
“ 15 pCilkg-wet. LLD's for al| the remam ing. vegs ‘at.ion samples, both indicat orand, -
~control, rangedfroim’<7:2 to <14 pCill:::Therewasino preope,rauonal average

availabie for comparison. .. 7 cursii el s

'SOIL (Table'C-12) -~

Soil is sampled every three years at nine stai‘onsyincluding two:contro! -and.analyzed for -
 gamma emitters. Samples are collected at each station, in areas that have been relatively
" undisturbed since the last collection, in order to determine any ,,chan;ge. in the radionuclide

e o R A

inventory of the area. S e e e

e Gamma 'spectroseopy,' perfonmed on-each of the 9 samples, indicated the precence of
the naturally-occurring radionuclides K-40, Radium and Th-232, in additicn to low levels
- of the fission product Cs-137. All other gamma emitters searched for.were _be:!,‘ow the
LLD: | ‘ | | |

. POtassium440 was detected in all.7 of the ‘indicator station samples at concentrations
ranglng from 33000 to 13510 pCi/kg-dry W|th an average of 7700 pC|/'<g dry. - The 2
control station samples had an average of 8150 pCl/kg dry The maximum
.preoperatlonai level detected was 24000 pCi/kg-dry Wlth an average of. 10000

- pCilkg-dry. . '

e Cesium-137 was detected in'5 of the indicator station samples ranging from 76 to
" 196 pCifkg-dry, with an average of 150 pCi/kg-dry. The control station samples had
an average’of 110 pCi/kg-dry. The maximum preoperational level deteeted was -
2800 pCi/kg-dry, with an average of 800 pCl/kg dry Results from 1974 to the current

‘year are plotted on Flgure 7.
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e Radium was detected in all 7 indicator station _s'avrﬁples' in-concentrations-of 259 to .
1155 pCilkg-dry, with an average of 600 pCi/kg;dry. The control sfation‘sam‘ples
showed an average 0f 680 p“C-i/kg -dry. The maximumpreoperationa! level detected
was 1500 pCl’kg-dr/ with an. average cf-876C pCif ‘(g dry

e Thorium- 232 was detected 'n all: of the md'ca*cr station eamples in ranges of 230.to
" 1176 pCilkg-dry, and had an average ‘of 600 pCi/kg-dry. The 2. control station
samples were 739°and 750 pCl/kg dry with-an average of 765 pCl/kg -dry. The

*maximurn preopelatnor‘al level:dctectted was 1400 pCi/kg-dry: ‘with an average of 740

pCl/kg dry

AQUATIC ™ o0 i

Environimental'Consulting Services, Inc'(ECSI) cellected all aquatic samples (with the

exception of the 6S2 shoreline sedimient and February’s alternate surface water locations e
7E1 and 11A1). | |

Surface water samples were collected in new polyethylene containers that were rinsed -

twice with the sampie medium prior to coilection. .

~ Edible fish and crabs are taken by | Qnet and then processed. In prccessing the flesh is
separated from the bone and ‘shell and the flesh placed in sealed containers and frozen ‘

before being transported in'ice chests '

- Sediment samples collected by ECSI were taken with a bottom grab sampler-and frozen in
sealeg. polyethylene containers’ before'being transported.in ice chests. MTS perscnnel
collect location 6S2 shoreline sedirhent on the beach behind the parking area for the

Helicopter Pad.
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Surface Water (Tab!es C-1 3.,-C714, C-15) 0 i T
Surface water samplec wer‘r. eollected monrthly a* 4 lnd'uato stations.and. one centrcl
station in the Delaware estuary.. _O,nellocatlon is at-the outfall area {~hich isthe area where
liquid radioactive effluents from the Salem Station are allowed to be discharged into the
Delaware River) another is downsiream. from the autfall-araa, and another is directly west
of the outfall area at the: mouth of the Appoquinimink:-River. Two upstream locations are in
~ the Delaware River and at the mouth of the Chesapeake: and ‘Delaware Canal the latter
being sampled when the flow is from the Canal,nte;t_t,e,rrver. Station:12C1 , at the mouth of
| the Appoquinimir\k River, serves as the operational control. [Location 12C1 was.chosen
because the physical characteristics of this station more closely resemble those of the
outfall area than do thbse at the farther upstream loeation (1F2). As discussed in the pre-
operational summary reb_ert, due to the tidal nature of this Delaware-River-Bay estuary, -
there are flow rate variations. ‘The further the distance from the boundary between the
Delaware River and the Dclaware Bay (Liston: Pornt) the lower the background levels, the:
~ lower the salinity, lower K-40(A¢\) and lower concentrations of soluble gross beta emitters ],
All surface water samples were analyzed monthly for gross beta, tritium and gamma .

emitters. -

K Gross beta activity was detected in 45 of the _indicator Station samples ranging from 5.4
to 255 pCi/L, with an average of 82 pCi/L; éeta activity was detected in all 12 of the
control station samples with conuentratrons ranging from 16.to 137 pCi/L, with.an
average of 70 pCi/L. The maximum preoperational level detected was 110 pCilL, w'th
an average of 32 pCi/L. Quarterly results for all Iccations are plotted on Figure 4, for

. the years 1987 to 2007, with an inset graph depicting' the current year back to 1973.

e Tritium activity was not detected in any of the control station samples. |t,vvas detected
in 8 of the indicator station sarrlples at concentrations ranging from 170 to 460 pCi/L
and an average of 82 pCi/L. LLD's for the remaining station samples, both indicator
and control, ranged from <150 to <190 pCi/L.. The maximum preoperational level
detected was 600 pCi/L, with an average of 210 pCi/L. |
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Positive results from 1987 to 2007. aré, plotted on Figure 5,-with an-inset graph .-
depicting-the current year back 10 1973
Gamma spectroscopy performed on each of the 47 indicator station and 12 control
statlon surface water samplesiincicatad.the presence of the: naturally oecurring
rad:onuclldes K-40 and Radlum. Al
LLD. -

er gammi em.tters searched for were bnlow the

~ ‘e Potassium-40 was cetected i .samples from the indicator stations at
‘concentrations ranging from 39 to 170 pCI/L and in all 12 of'the contro! stat.on
samples ranging from 44 to 155 pCi/L.. The average for the indicator station
locations was 85 pCi/L, while the average for the control station locations was 88 *
pCi/L. The maxnmum preoperational level detected was 200 pCi/L, with an average
of 48 pC|/L

o ‘Radium-was detected in 2 of the indicator stations:at concentrations of 6.4 and 7.3
pCi/L and an average of 6.9‘pCi/L.- It was detected in 3 ot the controi-location.
samples from 7.4 to 8.4 pCi/L with an average of 7.9 pCi/L. LLD’e for the remaining
‘station.samples, both indicator and control, ranged frorh <1.5to <13 pCi/L. The

rmaximum’ preoberationat«-levei detected was 4 pCi/L with no average determined.

Fish (Table C-15)

‘Edible species of fish were collected semi-annually. at 3 IoCatione. 2 indicator and 1 control,
and analyzed for gamma emitters in flesh. Samples included channel catfish, white catfish,
bluefish, white perch, American shad carp and striped bass. (See explanation of controls

in the surface water section).



e Gamma spectroscopy. performed on each of tiie-4'indicator station samples Aand.‘2 ’
control station samples indicated the presence of the naturally- occuiring radlonuchde
K- 40 AII other gamma emitters searched for were below the LLD
o Potassiurn-40 was Zetected:in:all#sasipics fron thwindicator statiohs at
- ¢oncentrations ranging fror: 3448 ¢ STG féi J/kg-;fvet for an average of 3618
pCllkg-wet K-40 was detected in both samples from. the control location at 3420
and 3700 pCl/kg-wet The average for the control samples was 3560 pCi/kg-wet.
The maxmumpreopelatlonal level det ctad-wee 13000 ;pC,g/;kg-wet, with an average
of 2900.pCikg-wet. L e r e

Blue Crab (Table C-16) . .: -

Blue crab samples were collected twice during the season at 2 Iocatiohs 1.indicator and 1
control,-and the edible portions-were analyzed for gamma emitters. (See explanation of

controls in the surface water section):

¢ Gamma spectros Copy perfoiméd cn the fiesh. of the:indicatcr station.samples and the
control station samples indicated the presence of the naturally- occurnng radlonuchde

K—40 All other gamma emitters searched for were below the LLD.

¢ Potassium-40 was detected in both indicator station samples at concentrations of .
2430 and 3170 pCi/kg-wet. It was detected in both control station sambles at 1390
and 3120 pCl/kg—wet The average for both the indicator and control station samples
was 2530 pCl/kg—wet The maximum preoperational level detected was 12000 -

pCl/kg;wet, with an average of 2835 pCi/kg-wet.
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Sediment: (Table C-17)

Sediment samples w.efevcolIected;semiannu_aIly from 7°locaticns, including 6 ‘ir.wldiéator
stations and 1 cont station; (Locaﬁc;nGSZ--is the only, shoreline sedimentand it is directly
affected by tidal fluctuations) Each of the14 samples.-was analyzed-for gamma emitters. |
Besides the naturally-occurring radionuclides K-40, Be—?,gTh7232'and Radium, trace levels
of the man-made nuclide, Cs-137, Were detected in two sediment locations. These levels
were well within the acceptabl_e;,Ieye[s‘fSp,eciﬁed in-cection 3/4.12.1 of thé Techri‘ical.

Specifications/ODCM. (See’ expla'r;\atieng.qt centrols in the surface water section)

e - . Gamma speciroscopy was performed on each of the 12»indicétor station samples and 2
"control station-samples.:-Except forthe radionuclides listed-above, all other gamma-
emitters searched for were .beloyv_‘,the' L. o . . -
o Ceasium=437 was detected in 2 indicator station samples at concentrations of 32 and

53 pC_i/kg-dr’y. It was not detected .inAany of the control Ast}at!on samples: The .
‘miaximum preoperational levél detected was 400 pCi/kg-dry with an average of 150
pCi/kg-dry. Results from 1987 to 2007 are plotted on.Figure 6, with an inset graph
depicting the current year back tc 1973.

o Cobalt-60 was not detected in any of the sediment samples. LLD's for the 14
samples, indicator and cohtrol, ranged from <5.2 to <150 pCi/kg-dry. Resuits of all
the positive values from 1987 to 2007 are plotted on Figure 6, with an inset graph
depicti'ng the current year back to 1973. There was no preoperational data available

for comparison.

e Beryllium-7 was only detected in one of the indicator station samples at a
concentration of 1711 pCi/kg-dry. It was not detected in either control location. The
maximum preoperational level detected was 2300 pCi/kg-dry. There was no

preoperational average determined for this nuclide.
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"average of 15000 pCl/kg dry. -

Potasksium-40 was detected in allk12. indicator s_tatioh samples at co‘ncentratiohs :
rangihg from 2250 to 20100 pCi/kg-dry, with an average of 8250 pCi/kg-dry.
Conceantrations detected in both of the contrc! station: samples were at 14200 anc

17400 pCilkg-dry. TheaVerageéfC‘r the control station. samples: was1 ‘3650~pf‘i/!'gn .
" dry. The maximum preoperatlonat leve! detected: was21C 00 pul/kg dry with an-

PRI ‘,"_"" e

Radrum was detected in all 12 indicator stationsamples at concentratlons ranglng

" from 217 fo 1050 pCr/kg dry, with an average of’ 530 pCi/kg-dry. Concentrations

detected i in both of the control station samples were at 604 and 614 pCi/kg-dry, with

o an average i 610 pCr/kg dry The grand average for: both the: indicator and control

‘ statron sampies was 550 pCl/kg dry: ‘The maxirhum pre- o')eratronal ie\ el. dehected

was 1200 pCl/kg dry wrth an average of 766 pCl/kg dry:s - s s

Thonum 1232 was deiected iri all-12 mdrcator statlon samok,s at concr—*ntratrons ‘

ranging from 240 to 295 pCilkg- dry with an average of 635 pCl/kq dry

‘Concentrations cetected i in both ‘of{he control statlon aamoles Jvere at 220.and 1050 o

| pCl/kg-dry, with an average of:985 pCrlkg-dry. The grand average fo_r both the

indicator and control station samples was 690 pCi/kg-dry. The maximum pre-

operational level detected was 1300 pCifkg-dry, with an average of 840 pCi/ngdry.
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’ PROGRAM: DEVIATIONS

E R Lo

The foliowing air samplérs. were unavailntierdue to powerloss: v covn o+

T S A e !
P L L RET R e -

STATION - LOCATION:: e :HOURS LINAVAILABLE:

(1) 1F1 - -5.8'mi. N of vent:" 145:9.(1.7% for year)
(2) 16E1 4.1 mi. NNWofvent_. . 149.8(1.8% for year) -

S R A SOy, e
oA . o i3, Mgy

(1) Both.an arr partlculate and an alr |od|ne sanwple were considered lnvalld due to a power
outage at location 1E1 dunng the last week of February, 2007. This power outage was
attributable to. equrpment malfunctron It. was determrned that the pump vanes had
broken into small preces causing, the pump to seize. AIthough this had not happened
before, it was noted that the samplers/pumps had not been overhauled in over three

. . years. MTS personnel decided. to overhaul all the air sampler pumps over the next
several weeks. To avoid this happenrng in the future, all pumps will be placed on an 18-
24 month maintenance schedule. Overall avallabrllty for this air s_amplrng Iocatlon was
98.3% for the year 2007. |

(2) Both an air particulate and an air iodine sample were consrdered invalid due to a power
outage at location 16E1 during the first week of October, 2007. MTS considered this
power outage to be attributable to a blown fuse. It was decided to change the fuses in
all the air samplers over the next several weeks. Overall availability for this air sampling

location was 98.2% for the year 2007.

During the month of February, ice floes in the Delaware River prevented the aquatic
sampling vendor, ECSI, from launching a boat to collect the monthly surface water samples.
Four alternate, land accessible sampling locations were used for this months collection

instead. Since location 1F2 is midpoint in the river, an alternate land was not established.
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. CONCLYSIONS -

The Radiological Environmental Monitoring Program for Salem and Hope Creek Generating
Stations was- conducted during:2007. in"accordznce, with the S,GS and H(‘GS Technical .
Specifications/ODCM. The LLD \ralues required by the Technical Specifications/ODCM
were achieved for tkis reportrng -peroc . -The objectives of the program were also met durrng |
this penod The data collected assr 3ts in demonstrating that SGS and HCGS were
operated in complrance W|th Technrcal Specrflcatlons/ODCM

From the results obtained, it can be concluded that the le\)elé and fluctuations of
radloactrvrty in envnronmental samples were as expected for an estuarme envrronment No
unusual radlologlcal characteristics were observed in the environs of SGSHCGS during this
reportlng period. Since these results were comparable to thé resuits’obtained’ dunng the
preoperatronal phase of the program which ran from 1973 to 1976, and‘with historical--

- results collected since commercral operatron we can conclude that the opuatron of the ~
Salem and Hope Creek Statlons had no srgnlﬂcant |mpact on the radrological characteristics

of the envrrons of that area
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TABLE 1

SALEM AND HOPE CREEK GENERATING STATIONS
RADIOLOGICAL‘ENVIRQNMENTA?‘MQNITORING PROGRAM
~ (Program, Overv:LeW) .

vy e

NUMBER OF REPRESENTATIVE SAMPLES AND

* SAMPLING AND
SAMPLE LOCATIONS - ING

EXPOSURE PATHWAY AND/OR

8¢

SAMPLE - COLLECTION ) TYPE/FREQUENCY* OF
.~~.- FREQUENCY © . . ANALYSIS
1. DIRECT RADIATION Forty-nine routine monitoring stations o terl '
Quarterly Gamma dose/ quarterly

Th 1umi t . with two or more dosimeters placed as
ermoluminescen follows:

Dosimeters R ) s ' e g

An inner ring of stations, one in each’
land based méteorplogical:sectdr (not
bounded by water) in the general area
of the site boundary: 181, 2S2, 284,
3s1, 4s1, 5s1, 6s2, 7s1, 10s1l, 1is1,
1581, 16S1. ' K

An outer ring of stations, one in each
land-based meteorological sector in the
5 — 11 km range (3.12 - 6.88 miles},
from the site (not bounded by or. over
water): 4D2, 5D1, 10D1, 14D1, 15D1,; : ) ‘
2E1l, 3E1, 11E2, 12E1, 13E1l, 16E1l, 1F1, hp . . R
3F2, 4F2, 5F1, 6F1, 9F1, 10F2, 11Fi, SR S
"13F2, 14F2, 14F3, 15F3.° e ‘ : .

The balance of the stations to be

placed in special interest areas such

as population centers, nearby - B . . L .
residences, and schools: 2F2, 2F5, 2F6, B - i R
3F3, 7F2, 12F1, 13F3, 13F4, 14F4, 16F2, ’ . ‘ . -
1G3, 10G1l, 16Gl, 3Hl1. and in one or two

areas to serve as control stations:

3G1l, 14G1.
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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

2. ATMOSPHERIC

a. Air Particulate

b. Air Iodine

3. TERRESTRIAL

a. Milk

b.-well Water
_.(Ground)

‘Samples from 6 locations: .

4 Samples - one sample from close to the
Site Boundary : 581 ’ e

3 Samples in different land based sectors:
1F1, 2F6, 5D1.

1 Sample from.the.vicinity of'a communi ty':
16El. . ‘ i oa s

1 Sample from a control 1obation, as for
example 15-30 km distant and in the least
prevalent wind direction: 14Gl.

Samples from mllklng animals in 3°
locations .within 5 km distance.
are none, then, 1 sample from milking
animals in each of 3 areas between 5 -~ 8
km (3.12 -'5 mlles) distant: 13E3, 14F4,

2G3 (1)

1 Sample from milking animals at a control
location 15 - 30 km distant (9.38 - 18.75
miles): 3G1l.

Samples from''one er 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

Ty T

3El farm’s well, as managemeat Audity

L ,

If there

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

Sehi-monthly

(when animals are on

pasture)

e .

-Monthly

(when animals are
not on pasture)

Monthly

- monthly .

Cross Beta / weekly

Gamma isotopic analysis
/ quarterly composite

-Iodine-131 / weekly

Gamma scan / semi-

. monthly

Iodine-131 / semi-

Gamma scan / monthly
Iodine-131 / monthly

1

'Gamma Scan / monthly

Gross alpha / monthly
Gross beta / monthly
Tritium / monthly



TABLE 1 (cont'd)

SALEM AND HOPE CREEK GENERATING STATIONS
. RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY
AND/OR SAMPLE

NUMBER OF REPRESENTATIVE SAM?LESCANP'SAMPLE
LOCATIONS '

SAMPLING AND
COLLECTION
FREQUENCY

TYPE /FREQUENCY *
OF ANALYSIS

c. Potable Water
(Drinking Water)

d. Vegetables

o€

' e. Fodder Crops

One sample of the.nearest water supply
affected by its discharge (No.groundwater
samples are required as liquid effluents
discharged from SGS/HCGS'do not directly

affect"this pathway) - However -for management

audit, one raw and one treated sample from
nearest unaffected water supply is
required: 2F3

One sample of each principal class of food
products from area.that is 1rrlgated by
water in whlch liquid plant wastes have
been discharged (The Delaware River at the
location of SGS/HCGS.is a brackish water
source and is not ‘used for irrigation of
food products) Management audit samples are
collected from various locations during
harvest: 2F4, 2F9, 3F7, 6F2, 14F3, 1G4,
2G2, 9Gl1l, 3HS.

Although not required by SGS/HCGS ODCM,
samples of crops normally used as cattle
feed (silage-soybeans) were collected as
management audit samples: 14F4, 3Gl. Broad
leaf vegetation (ornamental cabbage) was
planted & collected in lieu of having a
milk farm within 5 km of the Slte w

10D1 181, 1581, 1681 :

. Monthly (composited‘
- daily) »

Annually {(at
harvest)

Annually (at

. harvest) . -

Gross alpha / monthly
Gross beta / monthly
Tritium./- monthly, .
Gamma scan / monthly
Iodiﬁé—l3fr[ monthly

Gamma scan/on collection

R

Gamma scan/on collection



TABLE 1 (cont'd)

SALEM AND HOPE CREEK GENERATING STATIONS
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

Le

'ﬂUMBER OF REPRESENTATIVE SAMPLES AND -SAMPLE

EXPOSURE PATHWAY AND/OR SAMPLING AND

SAMPLE LOCATIONS COLLECTION TYPE/FREQUENCY *
g : ' ' B - ] FREQUENCY _ OF ANALYSIS
£. Soil Although not fequired by ‘SGS/HCGS ODIM, , .

) samples of soil were collected as Every 3 years Gamma scan/on

- management audit samples 6S2, 2F¥9, 5F1, (2007-2010-2013) - collection
10Di, 16El, 13E3, 14F4, 2G3, 3Gl :

'4._AQUATIC ENVIRONMENT One sample upstream: 1F2 o :
S : One sample downstream: 7EL. . . Monthly

Gross Beta/monthly

a. Surface Water One sample outfall: -11Al . Y Gaama scan/monthly
: One sample cross-stream (mouth of § . o N Tritium/monthly**

Appoquinimink River): 12C1 @ - e e - oy

And an addltlonal location in the o
Chesapeake & Delaware Canal: 16F1

" : TR SR -

b. Edible Fish One sample of each commercially and % Cine A U .

recreationally important species™in” e Semi- Gahmaescan (flesﬁ)/
vicinity of plant dischaige area: 11A1' annually collection -
One sample of same sp°c1es in, area not :'~;a}h N . L e

influenced by plant discharge: 1261 @

' And an additional location downstream: 7E1

One sample of each commercially and ' : ' .;‘, ‘ Croen
recreationally important species. in . .. Semi- -
-vicinity of plant discharge area: “11A1 0 - annually

c. Blue-Crabs . C
Gamma scan (flesh)/
collection

One sample of same species in area not ..

influenced by plant dlscharge 12C1 ?ﬂ““ﬂi]

-
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TABLE 1 (cont'qd)

SALEM AND HOPE CREEK GENERATING STATIONS
RADIOLOGICAL ENVIRONMENTAIL, MONITORING PROGRAM

e

. - e - - e e . . SAMPLING AND. - L .
NUMBER OF REPRESENTATIVE SAMPLES AND SAMPLE COLLECTION TYPE /FREQUENCY *

-

*

* %

(1)

(2)

EXPOSURE PATHWAY
LOCATIONS
/OR S LE FREQUENCY OF ANALYSIS
d. Sediment One sample from downstream area: 7El Semi- Gamma scan/on
One sample from cross-stream area: 12C1 annually collection

One sample from outfall area: 11Al
. One sample from upstream area: 1F2
One sample from a control location: 12C1%?
One sample from shoreline area: 6S2.
- One sample from Cooling Tower Blowdown: 15Al1
.- -And an additional location of south storm -
drain discharge line: 16Al

Except for TLDs, the quarterly analy51s is performed on a comp051te of individual samples;collected_during the '
quarter. - E ) -
Tech Specs/ODCM require quarterly analysis but due to the trltlum leak at Salem, it was decided to analyze
surface waters on a monthly basis for tritium. ) L T T et T
While these milk locations are not within the 5 km range, they are the closest farms in the Site vicinity.
Since broad leaf vegetation is acceptable in lieu of milk collections, MTS perscnnel planted and harvested
ornamental cabbage (Brassica oleracea) at three locations on Site (151 1581, 16s81) and one across the river
in Delaware (10D1).

Station 12Cl was made the operational control (1975) for aquatlc samples since the physical characteristics
of ‘this station more closely resemble those of the outfall area than do those at the upstream location
originally chosen. This is due to the 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 sampling
locations further upstream show significantly lower background levels. due to estuarlne tldal flow plus lower
K40 and Beta Activity.
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FIGURE 1
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FIGURE 2
AMBIENT RADIATION - OFFSITE vs CONTROL STATION
- 1987 THROUGH 2007
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FIGURE 3
IODINE - 131 ACTIVITY IN MILK
1987 THROUGH 2007

IODINE-131 ACTIVITY IN MILK
1973 THROUGH 2007
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FIGURE 4
‘GROSS BETA ACTIVITY IN SURFACE WATER
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FIGURE 5
TRITIUM ACTIVITY IN SURFACE WATER
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FIGURE 6
CESIUM-137 & COBALT-60 ACTIVITY IN AQUATIC SEDIMENT
1987 THROUGH 2007
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FIGURE 7

CESIUM -137 ACTIVITY IN SOIL 1974 THROUGH 2007
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SALEM GENERATING STATION - DOCKET 50-272/-311
HOPE CREEK GENERATING STATION DOCKET NO. 50-354

SALEM COUNTY, NEW JERSEY JANUARY 1, 2007 to DECEMBER 31, 2007

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
: Performed ' (LLD)* ** . ] ) Measurements
1. AIRBORNE )
Air Particulates Beta 310 6.0 22 (258 /258) 14G1 11.8 mi WNW 23 (52/52) 23 (52/52) 0
(10 pCifm®) _ - (10-37) ©(10-36) (10-36)
Gamma
Be7 24 20 83 (20/20) 16E1 4.1 mi NNW 88 (4/4) 85 (4/4) 0
(68-100) ' (72-100) (76-95)
K-40 24 11.0 10 (18/20) 14G1 11.8 mi WNW 12 (3/4) 125'(3 /4) 0
- (7-14) , (7-16) (7-16)
Air lodine 1-131 310 9 - <LLD, - ‘ <LLD ’_’_<LLD‘ 0
(10° pCiim®) : » , g
{I DIRECT - . .
Direct Radiation Quarterly 196 - 42 (172/172) 1F15.8miN 56 (4/4) 43.(24/24) 0
(mrad/std. month) Badges ' (2.8-6) (5:16) (3.2-5.6)

Il TERRESTRIAL . _
Milk 1-131 80 04 <LLD - <LLD <LLD 0
(pCilL) : ‘ -

Gamma - e S . : N
K-40 80 32 . 1340 (60/60) 13E34.9miW 1390 (20/20) 1330 (20/20) 0
. (1200-1510) ' © (1290-1460)  (1250-1410) o
RA-NAT 80 85 10 (5/60) 14F4 7.6 mi WNW 11 (1/20) - 10 (1/20) 0
S (6-13) ‘ (11-11) (10-10)

13E3 4.9 miW 11 (1/20)
(11-11)
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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, 2007 {6 DECEMBER 31, 2007

Lower  All Indicator Locations Location with Highest Mean

MEDIUM OR PATHWAY Analysis And . Controt 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
. Performed (LLD)* - : B s Cen E I Measurements
Il TERRESTRIAL S o
Well Watér _Alpha 12 26 <tLLD - <tLD - ‘No Control 0
“(pCilL) . o _ Location
Beta 12 1.0 10 (12/12) 3E1 4.1 miNE 10 (12°12) No Control’ 0
. -~ (9.3-12) o (9.3-12§* - - Location’ :
H-3 12- . 158 .. <LLD - <D *° No'Control’ 0
e Lodation
Gamma . . : : AL e .
K-40 12 31 60 (6/12) 3E14.1miNE 60 (6/12) No Control 0
(53-74) : (53-74) Location
RA-NAT 12 4.7 122 (12/12) 3E141miNE 122'(12/12) . No Control o
(86-173) ) (86-173) . Location ’
Potable Water Alpha 24 1.5 0.8 (6/24) 2F38.0mi _NNE 0.8'(6/24) No Controi 0
(pCilL) 0.5-1.7) : : (0.5-1.7) Location .?
Beta 24 1.0+ 3 (24/24) 2F3 8.0 mi NNE 3 (24/24)  No Control 0
(2.3-3.7) : (2.3-3.7) . Location
H-3 24 156 <LLD - <LLD No Control 0
. o Location
Gamma ’ ’
K-40 24 34 43 (11/24) .- 2F3 8.0 mi NNE -43 (11/24). NoControl . .. "0...
_ (28-57) ' (28-57) ~ Location I
1131 24 04 <LLD - <LLD No Control ST
: ) - L ' _ -Location '
RA-NAT 24 47 14 (5/24) "2F3 8.0 mi NNE 14 (5/24)  No Control -0
’ (3-38) : : . -.(3-38) - “Location
Fruit & Gamma : .
Vegetables K-40 24 55 2090 (16/16) 15F4 7.0 mi NW 2500 (2/2) 2060 (8/8) 0
(pCifKg-wet) (1330-2700) (2460-2530)  (1490-2670)



YA 4

SALEM GENERATING STATION

HOPE CREEK GENERATING STATION

SALEM COUNTY, NEW JERSEY

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

DOCKET 50-272/-311

DOCKET NO. 50-354

JANUARY 1, 2007 to DECEMBER 31, 2007

[

. MEDIUM OR PATHWAY Analysis And Lower Al 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

Performed (LLD)* . v - Measurements
RA-NAT 24 17 23 (1116) 2F9 7.5 mi NNE - 23 (1/4) LLD C 0
(23-23) . (23-23) -

Il TERRESTRIAL
Fodder Crops Gamma ' o : ’
(pCilKg-wet) Be-7 10 66 240 (718) 3G117miNE S 976 (1/2) 976 (1/2) 0

- . ' (75-506) (976) ) (9?6-976)
K-40 10 32 5420 (81/8) 3G1 17 mi NE 11350 (2/2) 11350 (2/2) 0
: (2460-15800) ‘ (8390-14300) (8390-14300)
RA-NAT 10 17 .15 (1/8) 14F4 7.6 mi WNW 15°(1/2) <LLD” . 0
Soil Gamma S T
(pCifkg (dry) K-40 9 70 7700 (7 17) 14F4 7.6 mi. WNW 13510 (1/1) 8150 (2/2) 0
. (3300-13510) (13510-13510)  (7796:6510)
Cs-137 9 33 150 (5/7) 10D1 3.9 mi. SSW 196 (17/1) 110-(212) 0]
(76-196) (196-198) (67-123)
RA-NAT 9 50 600 (717) 14F4 7.6 mi. WNW 1155 (/1) - '680°(2/72) - . O
(259-1155) . (1155-1155) {671-694)
Th-232 9 50 600 (7/7) 14F4 7.6 mi. WNW 1176 (A /1) 765 (2/2) 0
(230-1176) - (1176-1176) (739-790)

IV AQUATIC - : o T e e e . v e
Surface Water Beta 59 ENER 82 (46 /47) 7TE145miSE 137 (12112) 70 (12112) RV RS
(pCilL) ) _ (5.4-255) ) R (33-255) (16-137)

H-3 . 59 170 239:(8 /47) ©.oTE145 m)i.;S_E--:ﬂ w260 (4112) <LLD : 0
(170-460) ' R (180-460) T : -
Gamma e e Nt ame e . - - P, . . e P .
K-40 59 31 85 (46 /47) 7E14.5mi SE 102 (12/112) 88 (12/12) 0
(39-170) o . o ... (46-170) (44-155)
RA-NAT 59 47 6.9 (2/147) " "12C1 2.5 mi. WSW+ 79 (312) 79 (3112) 0
(6.4-7.3),, (7.4-8.4) (7.4-8.4)
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RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

SALEM GENERATING STATION DOCKET 50-272/-311
HOPE CREEK GENERATING STATION DOCKET NO. 50-354

SALEM COUNTY, NEW JERSEY JANUARY 1, 2007 to DECEMBER 31, 2007

.

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
Performed (LLD)* > B - Measurements
IV AQUATIC
Blue Crabs Gamma ) : o
(pCifkg-wet) K-40 4 55 2800 (2/2) 11A1-0.2 mi. SW 2800 (2/2) 2255 (2/2) 0
(2430-3170) (2430-3170)  (3390-3120) -
Edible Fish - Gamma - - : E et
(pCi/kg-wet) K-40 6 55 3620 (4/4) 7E14.5mi. SE © 3645 (2/2)  3590.(2/2)
(3440-3740) (3550-3730)  (3420-3700)
Sediment :
(pCitkg-dry) Gamma . . T
Be-7 14 301 1710 (1/12) 16F1 6.9 mi. NNW 1710 (1/2) .. <tLD
(1710-1710) ' (1710-1710} _
K-40 14 55 8250 (12/12) 16F1 6.9 mi. NNW 18050 (2/2) 15650 (2/2)
(2250-20100) : (16000-20100) (14200-17100)
Co-60 14 25 <LLD - : ¢ <LLD
Cs-137 14 - 54 43 (212) 16F1 6.9 mi. NNW 53 (172) ©<LLD
(32-53) (53-53) o
RA-NAT 14 5.0 550 (12/12) 16F1 6.9 mi. NNW 810 (2/2) 610 (2/2) 0
(217-1050) (566-1050) (604-614)
Th-232 14 . 81 635 (12/12) 12C1 2.5 mi. WSW 985 (2/2) 985 (2/2) 0

(240-995) (920-1050) (920-1050)

* LLD listed is the lower limit of detection which we endeavored to achieve during this reporting period. In some instances nuclides 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 Testing 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
stahons The next three letters are for the medla sampled.

AIO = Air lodine IDM = Immersion Dose (TLD)
APT = Air Particulate ' MLK = Milk .

ECH = Hard Shell Blue Crab PWR= Potable Water (Raw)
ESF = Edible Fish PWT = Potable Water (Treated)
ESS = Sediment SOL = Soll

FPL = Green Leafy Vegetables ~° SWA= Surface Water

FPV = Vegetables (Various) VGT = Fodder Crops (Various)
GAM= Game (Muskrat) , WWA = Well Water

The last four symbols are a location code based on direction and distance from a
standard reference point. 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; e.g., 2=NNE,
3=NE, 4=ENE, etc. The next digit is a letter which represents the radlal distance from
the reference point:

4-5 miles off-site
5-10 miles off-site
10-20 miles off-site
>20 miles off-site

On-site location
0-1 miles off-site
1-2 miles off-site
2-3 miles off-site -
3-4 miles off-site

OOwW>Prwm

i u « 1 u
IGMm
o un

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

reactor site at a radial distance of 4 to 5 miles off-site, (therefore, radial distance E). The

number 1 indicates that this is sampling station #1 in that particular sector.
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TABLE B-1
SAMPLING LOCATIONS

Specific information about the individual sampling locations are given in Table B-1. Maps B-1
and B-2 show the locations of sampling stations with respect to the Site. A Portable Global
Positioning System (GPS) was used to provide the coordinates of sampling locations. The Datem
used was WGS 84. ) ’ i E . - P

cs

ST .
COSEION STATION LOCATION LATITUDINAL LONGITUDINAL - 'SAMPLE TYPE
: N DEG. MIN. SEC  DEG. MIN. SEC s
181 -0.55mi. N-of vent - 39 - 28 - 16 75 - 32 - 13 IDM, VGT
282 0.4 mi. NNE of vent; Lamp Pole 65 Near HC Switch 39 - 28 - 07° 75 - 32 - 00 DM -
254 gégg mi. NNE of vent A . 39 - 28 - 18 75 - 31 - 54 IDM
381 . 0.58 mi. NE of vent - SR "'39 2728 - 08 ' 75 - 31 - 41 IDM
4s1 0.60 mi. ENE of vent . 39 - 28 - 02 75 - 31 - 33 IDM
581 1.0 mi. E of vent; site access road ; 39 - 27 - 38 75 ~: 31~ 08 ¢ AIO,APT,IDM - .
682 . 0.2 mi. ESE of vent; area around Helicopter Pad 39 - 27 - 43 75 —,3£}= 55 IDM, SOL, ESS
781 0.12 mi. SE of vent; station personnel gate 39-- 27 - 44 75 - 32°- 03 IDM
1081 0.14 mi. SSW of vent; inlet cooling water bldg. 39 - 27 - 41 75 - 32 - 10.: IDM
1181 0.09 mi. SW of vent; service water inlet bldg. 39 - 27 - 43 75 - 32:7 12 IDM
1581 0.57 mi. NW of vent , . ' 39 - 28 - 10 75 - 32 - 32 IDM, VGT
1681 0.54 mi. NNW of vent ] ' 39 - 28 - 13 75 - 32 - 26 IDM, VGT
11A1 0.2 mi. SW of vent; outfall area 39 - 27 - 59 75 - 32 - 25 ECH, ESF, ESS, SWA
"11A1A 0.17 mi. SW of vent; Located at the plant barge 39 - 27 - 41 75 - 32 - 02". Altefdéte’sWA
i5a1 g};pmi. NW of vent; cooling tower blowdown 39 - 27 - 67 75 - 32 - 19 - ESS
discharge line outfall ] _ ' g . .
16A1 0.7 mi. NNW of vent; south storm drain discharge 39 - 28 - 24 75 - 32 - 58 ESS
12C1 %%gemi: WSW of vent; west bank of Delaware River‘ 39 - 27 - 22 75 - 34 - 08 ECH, ESF, ESS, SWA
12C1iAa 3.7 mi. WSW of vent; Located at the tip of 39 - -30 - 17 75 - 34 - 48 Alternate SWA
Augustine Beach Boat Ramp , oL -
4D2 3.7 mi. ENE of vent; Alloway Creek- Neck Road ) 39 - 29 - 18 75 - 32 - 11 IDM
SD1 - 3.5 mi. E of vent; local farm 39 - 28 - 24 75 - 28 - 22 ATIO,APT, IDM
10D1 3.9 mi. 8SW of vent; Taylor’s Bridge Spur 39 - 24 - 37 - 75 - 33 - 44 ) IDM,SOL,VGT
14Dl 3.4 mi. WNW of vent; Bay View, Delaware ‘ 39 - 29 - 02 75 - 35 - 31 - 'IDM
15D1 3.8 mi. NW of vent; Rt. 9, Augustine Beach 39 - 30 - 08 75 - 35 - 02 IDM
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TABLE B-1 (cont’d)
STATION _ ‘
CODE STATION LOCATION LATITUDINAL LONGITUDINAL SAMPLE TYPE
: . . Lo DEG. MIN. SEC DEG. MIN. GSEC ]
2E1 4.4 mi. NNE Of_ vent; local farm 39 - 31 - 23 75 - 30 - 26 IDM
3E1 4.1 mi. NE of vent; local farm 39 - 30 - 07 75 - 28 - 41 GAM, IDM, VGT, WWA,
- . ’ i B ' FPV
7E1 4.5 mi. SE of vent; 1 mi. W of Mad Horse Creek 39 - 25 - 087 75 - 28 - 64 ESF,ESS, SWA
7E1A 8.87 mi. SE of vent; Located at the end of 39 - 22 - 57 75 - 24 - 24 " Alternate SWA
Bayside Road o _ _ T
11E2 5.0 mi. SW of vent; Rt. 9 39 - 24 - 20 75 - '35 - 33 IDM
12E1 4.4 mi. WSW of vent; Thomas Landing 39 - 26 - 52 75 - 36 - 59 IDM
13E1 4.2 mi. W of vent; Diehl House Lab 39 - 27 - 59 75 = 36 - 44 IDM
13E3 - 4.9 mi. W of vent; Joseph Vari, Odessa, DE - 39 - 27 - 17 75 - 37 - 30 . MLK, FPV,VGT, SOL
16E1 4.1 mi. NNW.of vent; Port Penn 39 - 30 - 47 75 - 34 - 34 " AIO,APT, IDM, SOL
1F1 5.8 mi. N of vent; Fort Elfsborg 39 - 32 - 43 75 - 31 - 05 'ATO, APT, IDM
1F2 7.1 mi. N of vent; midpoint of Delaware River 39 - 33 - 08 75 - 32 - 54 SWA
2F2 8.7 mi. NNE of vent; Corner of 5 & Howell, 39 - 34 - 38 75 - 28 f 04 IDM
Salem . . . ' S N
2F3 8.0 mi. NNE of vent; Salem Water Company 39 - 33 - 40 75 - 27 --18 PWR, PWT
2F5 7.4 mi. NNE of vent; Salem High School 39 - 33 - 27 75 - 28.r:31 IDM )
2F6 7.3 mi. NNE of vent; Southern Training Center - 39 - 33 - .43 .75 - 28 =-.48 AIO,APT, IDM
2F9 7.5 mi. NNE of' vent; Tilbury Farms , 45 S. 39 - 33 - 55 - 75 =729 =230 :FPV, FPL, SOL
: Tilbury Rd; Salem. o . " , L
2F10 9.2 mi. NNE of vent; Lewis Messer Farm, 1027 39 - 35 - 35 775 -,29 - 35 FPV, FPL
South Broadway  (Rt. 49) Pennsville EE . T
3F2 5.1 mi. NE of vent;Hancocks Bridge Municipal Bld = 39 - 30 - 25 . 15 27 -.36 . IDM
3F3 8.6 mi. NE of vent; Quintqn Township School » 39 - 32 - 38 75 - 24 - 45 " IDM
3F6 6.5 mi. NE of vent; #324 Salem/Hancocks Bridge 39 - 32 - 03 75 L 28 - 00 " FPV,FPL
Road : . i o Ca Lo _ . S
3F7 7.2 mi. NE of vent; 55 Beasley Neck Road, RD#3 39 -232 - 07 757 25 .- 46 FPV, FPL
4F2. 6.0 mi. ENE of vent; Mays Lane, Harmersville 39 - 29758 75 - 26 % 03 IDM
SF1 6.5 mi. E of vent; Canton. 39 - 28 - 22 S 75 - 24 - 59 IDM, SOL
6F1 6.4 mi. ESE of vent; Stow Neck Road 39 - 26 - 24 75 - 25 - 09 IDM
7F2 9.1 mi. SE of vent; Bayside, New Jersey 39 - 22 - 56 75 - 24 - 17 IDM
9F1 5.3 mi. S of vent; D.P.A.L. 48912-30217 ‘39 - 23 - 03 "757-"32 - 32 IDM
10F2 5.8 mi. SSW of vent; Rt. 9 - © 39 °-723-- 01 75 - 34 - 09 IDM
11F1 6.2 mi. SW of vent; Tayldr’'s Bridge Delaware "39 7L ‘2472 44 75 -237 - 37 “IDM -
12F1 9.4 mi. WSW of vent; Townsend Elementary School 39 - 23 - 47 75 - 41 - 18 IDM .
13F2 6.5 mi. W of vent; Odessa, Delaware. ' 3% .- ,27 - 18 75 - 39 - 21 IDM



STATION

4]

CODE . STATION 'LOCATION: """~  LATITUDINAL LONGITUDINAL SAMPLE TYPE
A L ’ ég ; DEG™>MIN. SEC DEG. MIN. SEC

13F3 9.3 mi. W of vent; Redding Middle School, : 39 - 27 - 14 75 - 42 - 32 IDM

Middletown, Delaware - . .
13F4 9.8 mi. W of vent; Middletown, Delaware o 39 - 26 - 51 . 75 - 43 - 07 IDM
14F2 6.6 mi. WNW of vent; Boyds Corner . 39 - 30 < 00 .75 - 38 - 59 . IDM
14F3 5.4 mi. WNW of vent; local farm . R ‘ 39 7ﬁ29 - "33 75 - 37 - 55 FPV, FPL
14F4 7.6 mi. WNW of vent; local farm . , " "39°- 30 - 44 . 75 - 40 - 52 MLK, VGT, SOL
15F3 5.4 mi. NW of vent ‘ . v L 39 - 30.--58 775 - 36 - 36 IDM

- : B < o . )

15F4 7.0 mi. NW of vent; local farm; 388 Port Penn Road; 39 —-31 - 21 75 - 38 - 31 FPV

Delaware o : . T - C ; .
16F1 6:9 mi. NNW of vent; C&D Canal- . 7 39.- 337+ 55 . 75 - 34 - 25 ESS, SWA ;
16F1A 6.84 mi. NNW of vent; Located at.the C&D Canal tip - 39 ~°33 - 34 ©75 - 33 = 56 Alternate SWA'
16F2 8.1 mi. NNW of vent; Delaware City Public School - - 39 - 34:- 18 E75 - 35 - 25 IDM ;“
1G3 19 mi. N of vent; N. Church St. Wilmington, Del ~ ' 39 - 44°- 16 175 - 32 % 31" IDM '

. (0ld Swedish Church Yard Park) . . S0 ’ L T S

1G4 10.8 mi. N of vent; (Dads Produce) Rte. 49, South . 39 .- 37.- 54 275 = .3077745¢ FPV

Broadway, Pennsville - e o : e = E
2G2 13.5 mi. NNE of vent; Moore’'s Market; 324 Pointers 39 - 38 - 19 ©75 - 26 - 10} FpV K

~ Auburn Road (Rt. 540), Salem, NJ 08079 LA . Co [T N

2G3 12 mi. NNE of vent; Asa Caldwallader,-Waldac Farms, 39 --36 - 21 © 75 - 24 - 53 MLK, FPV, VGT ._-

Corner of Routes 540 & 45, Mannington;. NJ* - - : T I _ : : :
2G4 11.3 mi. NNE of vent; large family garden; 498 Rt " 39 - 36 - 02 :75 < 25 - 21 FPV R

45 & Welchville Rd,Mannington, NJ ) : ; ‘ o : A
3G1 ‘ 17 mi. -NE of vent; Mr. Lee Williams Farm : -39 -..35 - 56_ 75 +16. - 47, IDM, MLK, VGT,:SOL
10G1 12 mi. SSW of vent; Smyrna, Delaware : . 39.- 18 - 13 _ 75 - 36 - 05 iDM
14G1 11.8 mi. WNW of vent; Rte. 286; Bethel Church Road;’ 39 -"31 - 18 75 - 46 - 30 ATO,APT,IDM

Delaware , - \ . : : 2
16G1 15 mi. NNW of vent; Across from Greater Wilmington 39 - 40 - 38 75 - 35 - 35. IDM i

Airport . T , 7 : . e N
3H1 32 mi. NE of vent; National Park, New Jersey - | 39 - 51 - 36 75 - 11 - 06 IDM » "

- 23 FPL, FPV

3H5 25 mi. NE of vent; Sorbello Farm Market, Rt 77 7739 - 41 - 02 75 — 12-

NOTE: All station locations are referenced to the midpoint of the two Salem Units’ Vents. The coordinates of this
location are: Latitude N 39° - 27’ - 46.5” and Longitude W 75° - 32’ - 10.6". :

All Game (GAM), Vegetables(FPV & FPL} and Végetation (VGT), are management audit sambles. They are not required by
the Salem & Hope Creek Stations’ Tech Specs nor listed in the Station’s ODCM. Vegetable samples are not always
collected in consecutive years from the same farmer since they rotate the type of crop they grow.
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APPENDIX C
DATA TABLES
Appéndix C presenté the analytical results of the 2007 Radiological Environmental

Mo‘nitori‘ng Program for the period of January 1 to December 31, 2007.

TABLE

_NUMBER ' B TABLE DESCRIPTION , ’ - - PAGE
ATMOSPHERIC ENVIRONMENT
AIR PARTICULATES
- C1 2007 Concentrations of Gamma Emitters in Quarterly Composites .
: Of AIr PartiCUlates. .........oov e FRRO 63
C-2 2007 Cbncentrations of Gross Beta Emittérs in Air ParticUIates ........................... 64
AIR IODINE
C-3 2007 Concentrations of lodine-131 in Filtered Air.................... 66
DIRECT RADIATION
THERMOLUMINESCENT DOSIMETERS
C-4 2007 Direct Radiation Measurements - Quarterly TLD Results.............. e, 68
TERRESTRIAL ENVIRONMENT
MILK
C-5 2007 Concentrations of lodine}131 and Gamma Emitters in Milk.......................... 69
WELL WATER
C-6 2007 Concentrations of Gross Alpha and Gross Beta Emitters,
and Tritium in Well Water.......... e, 71
c-7 2007 Concentrations of Gamma Emitters in Well Water.................... ........... e 72
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DA%A 'l"ABLES" {cont'd.)

NUMBER TABLE DESCRIPTION PAGE
TERRESTRIAI:ENVIRONMENT (cont'd)
POTABLE WATER ‘
C-8 2007 Concentrations of Gross Alpha and GrossBeta Emitters, .
and Tritium in Raw and Treated Potable Waters.................c.coii i, 73
c-9 2007 Concentrations‘of lodine 131 and Gamma Emitters in Raw and
Treated Potable Water. ... e e 74
FOOD PRODUCTS
C-10 2007 Concentrations of Gamma Emitters in Vegetables................... [ 75
FODDER CROPS
Cc-1 2007 Concentrations of Gamma Emitters in Fodder Crops.................. I . 76
C-12 2007 Concentrations of Gamma Emitters in Soil..................... b 77
AQUATIC ENVIRONMENT
SURFACE WATER
C-13 2007 Concentrations of Gross Beta Emitters in Surface Water..................... 78
C-14 2007 Concentrations of Gamma Emitters in Surface Water.............. N 79
C-15 2007 Concentrations of Tritium in Quarterly. Composites of Surface
LA = (=] TR 81
EDIBLE FISH
C-16 2007 Concentrations of Gamma Emitters‘in‘ EdibleFish............................... 82
BLUE CRABS
C-17 2007 Concentrations of Gamma Emittersin Crabs................... ... ... 83
SEDIMENT
C-18 2007 Concentrations of Gamma Emitters in Sediment.................................... 84
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DATA TABLES (contd.)

TABLE

NUMBER _TABLE DESCRIPTION ’ PAGE

.- . SPECIAL TABLES " . %7

LLDs
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+ Spectroscopy ... L R e

EUBE A R e 85
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'I_'able C1

2007 CONCENTRATVIONS_O'F GAMMA EMITTERS*
IN QUARTERLY COMPOSITES OF AIR PARTICULATES

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

Sampling Period

STATION <- Gamma Emitters. ->
iD " Start Stop Be-7 K40
SA-APT-5S1 12/26/2006" -to! '/ 3/26/2007 .. 7024 1014
SA-APT-1F1 12/26/2006 o  3/26/2007 8045 - 9£2
SA-APT-2F6 12/26/2006 to  3/26/2007 - 68t5 1413
SA-APT-5D1 12/26/2006 to  3/26/2007 ' 74%4 11£2
SA-APT-16E1 12/26/2006 to - 3/26/2007 72+4 <4
SA-APT-14G1(C) - 12/26/2006 to  3/26/2007 7645 <7
SA-APT-5S1 3/26/2007 to  6/25/2007 85+4 842
SA-APT-1F1 3/26/2007 to  6/25/2007 8915 113
SA-APT-2F6 3/26/2007 to  6/25/2007 9045 1042
SA-APT-5D1 3/26/2007 to  6/25/2007 - 8645 1143
SA-APT-16E1 3/26/2007 to  6/25/2007 10045 112
SA-APT-14G1(C) 3/26/2007 to  6/25/2007 9245 1123
SA-APT-5S1 6/25/2007 to  9/25/2007 9545 943
~ SA-APT-1F1 6/25/2007 to  9/24/2007 93+4 102
SA-APT-2F6 6/25/2007 to  9/24/2007 " 9244 8+2
SA-APT-5D1 6/25/2007 to  9/25/2007 8415 <4
SA-APT-16E1 6/25/2007 to  9/24/2007 0845 1243
SA-APT-14G1(C)  6/25/2007 to  9/24/2007 9545 1644
SA-APT-5S1 9/25/2007 to  12/26/2007 74+4 1243
SA-APT-1F1’ 9/24/2007 to  12/26/2007 .-  79%5 . 124
SA-APT-2F6 9/24/2007 to  12/26/2007 7414 742
SA-APT-5D1 9/25/2007 to  12/26/2007 7544 943
SA-APT-16E1 9/24/2007 to  12/26/2007 81+4 743
SA-APT-14G1(C) 9/24/2007 to  12/26/2007 77+4 - 743
AVERAGE 83+19

1046

* All other gamma emitters searched fbr were <LLD; typical LLDs are given in Table C-19.

(C) Control Station
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 TABLEC-2

- 2007 CONCENTRATIONS OF GROSS BETA EMITTERS/IN AIR PARTICULATES
~ Results in Units of 10°° pCi/m® +/- 2 sigma

¥9

: < - — STATION ID - >
Control . o e . :
MONTH  SA-APT-14G1 SA-APT-16E1 SA-APT-1F1 SA-APT2F6 SA-APT-5D1 SA-APT-5S1 AVERAGE
January 2142 1642 1842 1842 1742 1642 1814
1743 - 1843 1542 15£2 16+3 1643 1612
1942 1842 16£2  16%2 182 1742 17+3
2142 1842 1942 1742 1742 18+2 18£3
21+2 222 232 23+2 2242 22+2 2242
February 272 2822 2612 2612 24+2 - 27%2 2612
2242 2242 2342 2443 25+3 . 2433 23%2
2812 2642 - 26%2 © 25x2 2422 - 23#2 25%4
1622 1542 M - 1412 1742 1882 1643
March 14+2 1412 1342 1642 1442 1042 134
' 2443 2542 2642 21£2 -~ 29#3 2342 - 25%5
2342 2142 2242 2242 20£2 2442 22%2
_ 1822 1412 1812 19+2 . 1542 1542 164
April 212 2042 202 202 . 1742 . 20%2 2043
1442 1442 1542 1542 12£2 13+2 143
1322 11£2 1142 1212 12£2 1042 1242
1242 10£2 1042 1122 102 1042 1041
May 18+2 1712 1612 L1742 162 1642 1742
1612 1442 162 1742 1512 1442 15+3
1612 1412 1642 1542 1342 1242 1443
2312 2242 . 29#2 - 28%2 19+2 2242 248
28+2 26%2 2742 ©30%2 2442 2442 26+4
June 2122 192 . 20%2 2242 1612 - - 18+2 - 1924
19£2 212 19%2 192 1742 . 20%2 . 1943
1622 1842 2042 1942 18+2 1522 1724

2442 S 2142 23+2 22+2 20+2 © 24%2 - oo 2243 -
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TABLE C-2

2007 CONCENTRATIONS OF GROSS BETA EMITTERS IN AIR PARTICULATES
- Results in Units of 10° pCi/m® +/- 2 sigma

< . ‘ STATION 1D — >

: Control L . . L
MONTH  SA-APT-14G1 SA-APT-16E1 SA-APT-1F1 SA-APT-2F6 SA-APT-5D1 SA-APT5S1 AVERAGE
July  26+2 - 2582 2442 232 2042 2442 2414

2142 22427 . 25£2 2312 2242 2542 23:3
3613 3082 28+3 28+3  28%2 3043 3646
2842 2642 2442 2542 2342 2842 2614
2112 19+2 2142 2112 1642 162 195
August 3243 3413 3742 33£2 34+2 3453 - - 344
3413 3413 33:3 3243 2843 3543 335
3243 28+2. 2742 2942 2642 . 282 . . 284
10£2 1242 1242 1242 1242 1£2 1121
September  36%2 3182 . 3112 3342 2942 2842 3116
3413 33+3 3343 3443 3043 30£3 . 3244
212 o 23#2 19+10 19+2 1982 20#2 204
27£2 | 2412 2142 26+2 2442 26%2 2414
3543 3243 3242 3412 28+3 - 313 3215
October 16+2 (1), 1642 16+2 1642 1532 1641
232 2112 19£2 20£2 19+2 582 206
34:3 - 3242 - 33£2 292 2742 2842 3146,
. 23+2 2142 - 2242 2142 2042 2612 2244
November 2842 28+2 2742 2842 22 27#2 2742
2432 2442 26+2 2242 2542 2242 2433
2482 2242 2642 2122 202 - - 25%2 234
2542 2412 242 25%2 22¢2 2742 2443
December = * * " 2912 © 5082 ©20%27 | 2432 e 244D - - 2742 - ‘_27t5_‘
- 1942 19+2 . 20#2 182 Mex2 2242 1912
2112 L 21%2 - o202 . 22¢2 202 2242 2142
31£2. - 2242 2082 - . . oTaRAT L 3axd - 27420 2746
AVERAGE 23+13 22412 22812 22812 . - 2111 2113 276

_.GRAND AVERAGE.. -~ . 22412

(1) Power outage; results not included in averages. See program deviations.
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TABLE C-3

2007 CONCENTRATIONS OF I0DINE-131* IN FILTERED AIR
Results in Units of 10° pCi/m®

. <- STATION'ID >

Control ' .

MONTH SA-AIO-14G1 SA-AIO-16E1 SA-AIO-1F1 SA-AIO-2F6 SA-AIO-5D1 SA-AlO-551

January <51 <2.8 <1.7 <43 <29 <17
: <4 .4 <43 <3.8. <46 <3.8 <2.4

<2.9 <1.9 <36 <26 <3.8 <3.4
<2.8 <3.2 <3.5 <4.1 <29 <3.1
<22 <3.3 <1.8 <42 <8.8 <37
February <3.5 <3.2 <3 <26 <28 - <4.5
<2 <17 <3.3 <6.9 <26 <2.1
<3.7 <3.6 <3 "<1.6 <23 <2
<45 <3” M <6.2 <45 <42
March <51 <1.8 <2.5 <3.9 <41 <32
<4.5 <3.9 <5.8 <4.2 <23 <42

<5.6 . <31 <35 <25 <2.8 <13 -
<5.7 . <22 <33 <2.4- <21 <3.8
April <35 <49. <26 <2.1 <5.6 <3.1
- <3 <54 <2.3 <3.2 <4.2 <34
<2.7 <87 <8.3 <53 . <19 <44
(2) <96 <96’ <8 <9.8 <8.4 <8.9
May <3.5 <22 <4.4 <7.1 <2 <34
<4.9 <1.6. <23 - <24 <1.6 <3.6
<1.4 <3.3 <6.4 <6.8 <2.3 <3.8
<71 <45 <3.1 <27 <24 <39
<2.6 <1.7 <2.9 <1.9 <47 <3
June <9.5 <45 <2.8 <5 <3.6 <3.2
<2.4 <3.5 <3.8 <2 <3.9 <2
<8.1 <2.5° <3.9 <2 <1.6 . <43

<49 <2.4 - <46 <31 <3.7 <7i‘7'. v
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TABLE C-3

- 2007 CONCENTRATIONS OF IODINE-131* IN FILTERED AIR
Results in Units of 10 pCi/m®

< STATION 1D >
Control : : : '
MONTH SA-AIO-14G1° - SA-AI0-16E1  SA-AIO-1F1 SA-AIO-2F6 . SA-AIO-5D1 SA-AIO-5S51
July <3.3 <1.8 <3.9 <2.9 <3.9 <2
<3.1 <3 <4.4 <2.6 <4.3 <4.9
<4.2 <3.4 <4.5 <3.7 <4.2 <4
<27 <3.6 <3.6 <34 <29 <3
<2.4 <3.3 <3.1 <34 <28 <52
August <3 <2 <2 <23 <2.5 <2.1
~ <15 <4 <2.9 <4.2 <3.1 <22
<7.9 <28 <2.3 <3.2 <2.9 <43
<2.4 <3.5 <41 <2.7 <16 <27
September <3 <25 <4 <38 <3.7 <y
<4.7 <24 % <24 <39, <36 <3t
<25 <15 <2 <2.8 <3.8 <13
<1.8 <23 <22 <55 <2.7 <3,
October <35 <48 <1.3 <4.3 2.7 6.9
<3.3 (1) <27 <23 <5.4 <3.9
<22 <2 <2. <36 <4.9 <532
- <48 <16 .. <37 <15 <2.4 <4
<14 <25 <7.9 <39 <47 <3.5
November (2) <77 <6.1 <6.2 <59 64 . <59
@) - . <82 <6.9 <9 <71 <7.3 <7.2
<5.1 <6 <17 <3 <8.1 <2.1
<1.6 <23 . <24 <25 <42 <4
December <33 <3.3 /<378 <12 <17 <22
o <15. <26 <6.1 <43 <4.1 <16
<4.9 <3.7: <14 . <28 <1.9 <2
. <35 - <2 <74 " LUSZAT e T o<34. - <49
*1-131 results are corrected for decay to sample stop date T

(1) Power Outage See program deviations.
(2) Samples analyzed by AREVA NP Envtronmental Laooratony



TABLE C4

2007 DIRECT RADIATION MEASUREMENTS - QUARTERLY TLD RESULTS

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

* The standard month = 30.4 days.

L

L

arR

JAN' APR’
STATION -~ = i, to.. to
B MAR * ~ JUN::
SAIDM-252 4.620.5 T84103
SA-IDM-581 3.3:0.4 13.320.3
SA-IDM-6S2 47106 481067
SA-IDM-7S1 5.1:0.5 56104
SA-IDM-10S1 3.7:05
SA-IDM-1181 3.4103
SA-IDM-4D2 - 44104 .
SA-IDM-5D1 - . 3.840:3
SA-IDM-10D1 45403 -
SA-IDM-14D1 3.9:0.4.
SA-IDM-15D1 44+04 .
SA-IDM-2E1" : 4.0£04.
SA-IDM-3E1. 320.. 134202
SA-IDM-GF1 430, 4710.3
SA-IDM-11E2 4.210.8° 45403 -
SA-IDM-12E1 4.210:4 '4.4103
SA-IDM-13E1 3.3104 '3.5¢0.4
SA-IDM-16E1 42406 +4.320.5
SA-IDM-1F1 5.110.4 56405 .
SA-IDM-2F2- 3.440.3 1 3.550.4
SA-IDM-2F5 4.0£0.3 43403
SA-IDM-2F6 3.610.6 ,4.0£0.4
SA-IDM-3F2 3.310.5 3.7¢0.3
SA-IDM-3F3 3.540.6 3.610.3
SA-IDM-4F2 3.320.3 3605
SA-IDM-5F1 3.540.2 3.840.3
SA-IDM-6F1 3.0£0.3 . 3.240.4
SA-IDM-7F2 29404 7 2.910.2
SA-IDM-10F2 - 4.110.3 4.410.7
SA-IDM-11F1 43103 45404
SA-IDM-12F1 - 41103 42404
SA-IDM-13F2 3.940.3 "4.0+0.3
SA-IDM-13F3 3.840.5 40105
SA-IDM-13F4 4.110.4 41404
'SA-IDM-14F2 4.320.7 4504
SA-IDM-15F3 4510.4 4.910.8
SA-IDM-16F2 3.640.3 3.8:0.5
SA-IDM-1G3 (C) 48405 :5.120.4
SA-IDM-3G1 (C) 4.110.3 T 44404
SA-IDM-10G1(C) 4.0+0.3 42403
SA-IDM-16G1(C) 3.6£0.6 4.010.4
SA-IDM-3H1 (C) 3.240.3 3.640.4
SA-IDM-1S1 4.320.4 4510.5
SA-IDM-3St1 3.2+0.4 3.240.4
SA-IDM-254 3.740.4 *4.020.4
SA-IDM-4S1 3.740.2 4.010.4
SA-IDM-1551 - 3.320.4 '3.440.5
SA-IDM-16S1 3.9+0.5 41405
SA-IDM-14G1(C) 42+0.4 4.440.4
AVERAGE 3.9¢1.1 41112

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

(C) Control Station
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UL ocT”
to. to ELEMENTS
 SEP DEC. “AVG .
" 03105 5.0£0.7 50405
35104 38405 3.4105
5.0405 5.3+0.5 5.0£0.6
53105 - 5.60.7 5.40.6
3.3104 39105 '3.540.7
310103 3.4405 32105
45105 - 47105 44106
414013 . 42404 39406
5.0+0.4 5.30.6 47410
3.9:0.3 42404 3.940.5
- 4.610.4 4.9+0.5 4.540.8
43104 4510.4 42106
3.5¢0.4 3.910.3 3.540.5
4.840.7 5.210.5 48406
47404 5.140.5 4610.7
47404 5.0+0.8 46107
3.740.4 4.0£0.4 3.60.5
44404 4.940.7 4.410.6
5.610.5 6.0£0.7 5.610.7
3.420.3 - 3.8+0.4 3.5+0.4
44405 47406 43106
40105 43104 4.040.5
3.740.3 3.9:0.5 3.7¢0.5
3.7:0.3 42407 3.740.6
36104 4.110.4 3.610.7
3.840.4 42405 3.810.6
3.2:0.3 3.740.5 3.320.5
2.910.3 3.310.4 3.0£0.4
46104 4.740.5 45106
49105 5.010.8 47406 -
4.3+0.5 4.810.4 © 4.310.6.
43405 46105 4.240.7
45105 47406 4.3£0.8
44404 47105 43106
47405 5:130.4 4.610.7
5.110.7 5.140.5 4.910.6
4.110.4 46105 40409 -
5.140.4 5.620.5 5.240.7
45108 5.0£0.6 4.540.8
43403 47406 4340.6
3.920.3 4.410.4 4.0£06
35404 3.910.4 3.540.6
45405. 49104 4540.5
33104 34206 3.310.3
3.9403 44108 4.0£0.6
41405 - 43105 4.0£0.5
3.640.3 3.840.5 3.540.5
41104 43305 4103
4.5+0.4 4.9:06 45+0.6
42413 45412
GRAND AVG 42413



TABLE C-5

2007 CONCENTRATIONS OF IODINE-131* AND GAMMA EMITTERS** IN MILK

Results in-Urits-of nCHL.4/-2.5igma ... .

ik

SAMPLING PERIOC¢

<---- GAMMA EMITTERS >

69

1310 468

STATION ID START: STOF: : K-407 - > RA-NAT
- ) ) R ,‘-.) T N : Vo

SA-MLK-2G3 .~ 7 1/2/2007. = 1/3/2007. . 1270 472 <31
SA-MLK-13E3 - 1/1/2007 1/2/2007. - - 11410 75 <31
SA-MLK-14F4 14/2007.  1/2/2007. " 1410 £73 <29
SA-MLK-3G1 (C) 1/2/2007 1/3/2007." : 131070 <3
-SA-MLK-2G3: 2/5/2607 2/6/2007 © 0@ 1230'£72 <3
SA-MLK-13E3 2/412C07° +  2/5/2007 1400 +72 <34,
SA-MLK-14F4 2/412007 2/5/2007 11270 470 <33
SA-MLK-3G1(C)  2/5/2007 2/6/2007 - 1250 £72 . <28
SA-MLK-2G3 3/5/2007 3/6/2007 1280 +71 <32
SA-MLK-13E3 3/4/2007 3/5/2007 1330 £74 <24
SA-MLK-14F4 3/412007 3/5/2007 1330'+70 <33
SA-MLK-3G1(C)  3/5/2007 3/6/2007 126079 - <34 -
SA-MLK-2G3 4/1/2007 4212007 1340 £72. <38 .

© SA-MLK-13E3 - 4/1/2007 4/2/2007 1410 £69 <35 .
SA-MLK-14F4 . 4112007 4/2/2007° 1330.474 <23 ... "
SA-MLK-3G1(C)  4/1/2007 41212007 1400 £72 <33 ",
SA-MLK-2G3 4/15/2007  4/16/2007 <02 -~ 1320474 <34
SA-MLK-13E3 4152007  4/16/2007 <02 1410 £71: <A
SA-MLK-14F4  4/15/2007  4/16/2007 <03 1270 +69- <29,
SA-MLK-3GT(C) ~ 4/15/2007  4/16/2007 - <0.2 1280 +71 <29 oL
SA-MLK-2G3 5/7/2007 5/8/2007 <02, 1240 £70 <55
SA-MLK-13E3 5/6/2007 5/7/2007 <03 | 1370474 <24
SA-MLK-14F4 - 5/6/2007 5/7/2007 <02 1310 +74 <3
SA-MLK-3G1(C)  5/7/2007 5/8/2007 <02 1380473 <28
SA-MLK-2G3 5/21/2007  5/22/2007 <0.2 1230 +71 <52
SA-MLK-13E3 5/20/2007  5/21/2007 <02, 1350 +68 <33
SA-MLK-14F4 5/20/2007  5/21/2007 <03 1300 £72 <29
SA-MLK-3G1(C)  5/21/2007  5/22/2007 <02 - 1300 £74 <27
SA-MLK-2G3 6/4/2007 6/4/2007 <0.1° 1270 +69 <33
SA-MLK-13E3 6/3/2007 6/4/2007 <0.2 - 1200 £74 <61
SA-MLK-14F4 6/3/2007 6/4/2007" <02 1380 £73 <3.1
SA-MLK-3G1(C)  6/3/2007 6/4/2007 <03 1290 +71 <31
SA-MLK-2G3 6/18/2007  6/19/2007 <02 1380 £70 <5.2
SA-MLK-13E3 6/17/2007  6/18/2007 <0.2 1350 +73 <32
SA-MLK-14F4 6/17/2007  6/18/2007 <02 1300 £70 <23
SA-MLK:3G1(C)  6/18/2007  6/19/2007 <02 1310 74 <31
SA-MLK-2G3 7/9/2007  7/10/2007 <02 1330 £70 <43
SA-MLK-13E3 71812007 71912007 <0.3 1420 £75 <23
SA-MLK-14F4 7/8/2007  7/9/2007 <0.3; 1350 +71 <37
SA-MLK-3G1(C)  7/9/2007  7/10/2007 <0.2 1260 +69 <29
SA-MLK-2G3~ 712212007 7/23/2007 <0.2 1510 477 <48
SA-MLK-13E3 712212007 7/23/2007 <02 11390 £72 <3
SA-MLK-14F4 7/22/2007  7/23/2007 <0.2 1290 466 <35
SA-MLK-3G1(C)  7/23/2007  7/23/2007 <03

<3.3



TABLE C-5

2007 CONCENTRATIONS OF I0DINE-131* AND GAMMA EMITTERS* IN MILK

- Results-inUnits of pCi/l. +/--2 sigma -

2

SAMPLING PERIOD < GAMMA EMITTERS >

STATION ID START _ _..STOP . ... 131 _ _ K40 RA-NAT
SA-MLK-2G3 . . . .8/6/2007. __.8/12007, . ...<O1 .. . 137070 <33

SA-MLK-13E3 8/5/2007 - '~8/6/2007 ., <0.2 1380174 <28

SA-MLK-14F4 -.-.8/5/2007 . - 8/6/2007 ;503 1270 £70 <3.2
SA-MLK-3G1(C) 8/6/2007. - L42007.- .. w602 .. . .. 1360467 . . <36
SA-MLK-2G3 8/20/2007  .8/21/2007 . <0.2 1360 £74 <36
SA-MLK-13E3 '8/19/2007 ' 8/20/2007 "<0.2 1390 73 <32
SA-MLK-14F4 8/19/2007  8/20/2007 <0.3 1360 66 <33
SA-MLK-3G1(C)  8/20/2007  8/21/2007 <03 . 1390 £72 <3.3
SA-MLK-2G3 ©9/3/2007 .., 9/4/2007 <0.2 1320 272 . 13 +4
SA-MLK-13E3 ~ ~ 9/3/2007 " ©9/4/2007 <0.2 1400 +59 <6.8
SA-MLK-14F4  9/3/2007  9/4/2007 <0.3 - 1280 170 <9.1
SA-MLK-3G1 (C) 9/3/2007 . 9/4/2007 <0.2 1340 175 <44
SA-MLK-2G3 . 9/17/2007  9/18/2007 <0.1 1340 73 6 +3
SA-MLK-13E3  * ° 9/16/2007 * '9/17/2007 <0.3 1310 167 1143
SA-MLK-14F4 9/16/2007  9/17/2007 <0.2 1270 70 11 24
SA-MLK-3G1(C) .~ 9/17/2007 .  9/18/2007 <0.2 1300 72 10 13
SA-MLK-2G3 9/30/2007  10/1/2007 <0.3 1410 75 712
SA-MLK-13E3 - 9/30/2007 " 10/1/2007 <0.2 1410 175 <3.9
SA-MLK-14F4 9/30/2007 - 10/1/2007 <0.1 - 134067 <3.9
SA-MLK-3G1 (C) .. . 9/30/2007 | 10/1/2007 <0.2 1300 68 <4.3
SA-MLK-2G3 10/14/2007  10/15/2007 <02 1330 166 <39
SA-MLK-13E3 10/14/2007  .10/152007 = <02 .. -1400 74 . <4
SA-MLK-14F4 10/14/2007  10/15/2007 <02 1420 £75 <39
SA-MLK-3G1(C) ~ 10/14/2007  10/15/2007 <0.2 1410 +72 <9.7
SA-MLK-2G3 (1) 11/4/2007  11/5/2007 <0.7 1300 249 <6.2
SA-MLK-13E3 (1)  11/5/2007  11/5/2007 <0.7 1420 37 <4.7
SA-MLK-14F4 (1) 11/4/2007  11/5/2007 <0.8 1200 £34 <4.9
SA-MLK-3G1 (C)(1) 11/4/2007  11/5/2007 <0.8 1340 +37 <5.2
SA-MLK-2G3 11/19/2007  11/20/2007 <0.1 1260 169 <44
SA-MLK-13E3 11/19/2007  11/20/2007 <0.2 1460 70 <4.4
SA-MLK-14F4 11/18/2007  11/19/2007 <0.3 1440 74 <36
SA-MLK-3G1(C)  11/18/2007  11/19/2007 <0.2 1400 £77 <33
SA-MLK-2G3 12/3/2007  12/4/2007 <0.2 1240 £73 <36
SA-MLK-13E3 12/2/2007  12/3/2007 <0.2 1450 £73 <6
SA-MLK-14F4 12/2/2007  12/3/2007 <0.3 1230 165 <42
SA-MLK-3G1(C) 12/3/2007  12/4/2007 <0.2 1350 70 <41
AVERAGE - - 1340 £130 -

* 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) Samples analyzed by AREVA NP Environmental Laboratory.
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.TABLEC-6 .

-2007 CONCENTRf\TIONS OF GROSS ALPHA AND., GROSS BETA EMITTERS ‘

AND TRITIUM IN WELL W/-\TE:R o

cos aResults in Umts of,p..(‘-ll'_.» +/.-' ?.. SigmAT

SAMPLING GROSS|

STATION ID' ~ DATE. ALPHA _TRITIUM

SA-WWA-3E1 1302007 . <0.7 <155

SA-WWA: 39 2026/2007 . <15 <151

SAWWA-3E1 | 32602007 <07 et
SA-WWA-3E1  4/30/2007 . <0.7 ' " csg

- SA-WWA:3E1 5/20/2007 . <0.7 <158

SA-WWA-3E1 6/25/2007 g4l
‘ TSA'WWA'3E1 7/30/2007  <1.5_ - ,. 1050.9 Cctae

. SA-WWA-3E1 8272007 <2 g1 :' e <148
CSAWWASET - 91262007 <18 Cios09 o <‘1A4’7'
© SA-WWA-3E1 10/29/2_'007 s fi0s - <1ag
-.'SA-‘WWA73lE.1 ~ 11/26/2007 56.7 “ N '_1!010.9 "   <-1 a9

SAWWABE1  12/26/2007 <0.7  © 100.9 <148

' AVERAGE _— I 1041 -
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"

! TABLE C:7

2007 CONCENTRATIONS OF GAMMA EMITTERS" INWELL WATER:

* Results in Units of pCilL. +/- 2 sigma

s

o o,

- SAMPLING - ; <--—GAMMA EMITTERS ---->
STATIONID ™™ ™ ™ ~™"DATE™

e A - RA_NAT "

SA-WWA-SE; ' 1/30/200%':?}’5" - ‘7}&2“2 - o ‘8615
SAWWASE! . 202602007 53422 " 10015
SAWWA-3ET G :.3/26/20_0-i7'1 o <7 L e85
SAWWASET 4/30/200‘7{‘;”; o | 5321  '17,‘3.4:6
SA-WWA3E1 i, ..5/29/200% o 573200 16416
SAWWASE! . '6/25/206?7 <13 . o6e4
SA-WWA-3E1 . 713002007 9. 13124
SA-WWA-3E1 8/27/200% " <17 = | 107&6
SAWWAZE! 9250007 a8 1114
SA-WWA-3E1 f 1012072007 [ <9 12424
SA-WWA-3E1 1112612007 ... 67£20 1466

SAWWA-3E1  12/26/2007 56417 1234

AVERAGE o - ' 122155

* All other gamma emitters searched for were <LLD; typical LLDs are given in Table C-19. ‘
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TABLE.C-8 °

2007 CONCENTRATIONS OF GROSS ALPHA AND GROSS BETA EMITTERS AND TRITIUM
IN RAW AND TREATED POTABLE WATER :

A T

Results in Units of pCi/l. +/- 2 sigma
~BAMPLING .-~ -GROSS-.~ - —-GROSS.

" TYPE "PERIOD - ““ALPHA BETA % % TRITIUM
RAW. U AAT007 7 T 06503 TSRS T T <150
TREATED 1/1-31/2007 <04 .. 26£05 .. © <151
RAW 2/1-28/2007 <05 7" '34:08 <145
TREATED  2/1-28/2007 <06 32406 - <149

. RAW 3/4-312007  0.8:0.4 31:06.:.5 .0 <150

- TREATED 3/1-31/2007 06403 . 3.3%06 <147
RAW 4/1-30/2007 <03 2806 <153
TREATED 411-30/2007  1.7+05. 34106 .- . <162
RAW '5/1-31/2007 - 06203 29106 <165
TREATED 5/1-31/2007 <0.3 27106 - <185 T ue
RAW - 6/1-30/2007. <0.7 29:0.6 - <149 il e
TREATED 6/1-30/2007 <0.8 2.540.6 <151
RAW ' 7/1-31/2007 <0.8 25106 <147
TREATED 7/1-31/2007 <09 31%07.. . <148
RAW  8/1-31/2007 <0.9 31106 <146
TREATED 8/1-31/2007 <11 29406 <141
RAW 9/1-30/2007 <0.9° 32406 <147
TREATED- 9/1-30/2007 <1 3+0.6 <148
RAW 10/1-31/2007" <0.2 31406 <137.
TREATED 10/1-31/2007 <03 3.740.6 - <138

RAW 11/1-30/2007  <0.3 2.30.5 <155
TREATED 11/1-30/2007 <0.3 29405 <140

' RAW 12/1-31/2007 0.5+0.3 2.9+0.5 <155
TREATED 12/1-312007 . <03 3+0.5 <145

- AVERAGE
RAW ‘ L 29406 ;
TREATED - 3:07 -
GRAND AVERAGE - 30.7 ;
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TABLE C-9

2007 CONCENTRATIONS OF IODINE-131* AND GAMMA-EMITTERS**
IN RAW-AND TREATED POTABLE WATER

: "‘Rveéiﬁits"in Units~of pCi/L +/- 2 sigma -

o N

SAMPLING 7> ., <=—-GAMMA EMITTERS >

TYPE . PERIOD " .c1-131 oz K-40 . RA-NAT
RAW 11-31/2007 = <0.3 54+17 <18
TREATED 1/1-31/2007 0.2 5515 <1.9
RAW 2/1-28/2007 -+ <0.3 SRR <23
TREATED 2/1-28/2007 " <0.1 <23 <35
RAW |3/1-31/2007 s+ 0.3 <20 <18
TREATED 3/1-31/2007 <03 - <16 <21
RAW 4/1-3012007  7<0.2 34+13 <21
TREATED 4/1-30/2007 - <0.2' 3613 <2.1
RAW CEM-31/2007 ¢ <02 <21 <16
TREATED ©5/1-31/2007 + - :<0.1 . <16 3+1
RAW 6/1-3012007 | ".<0.2 B <19
TREATED 16/1-30/2007 . <0.3 28111 102
RAW 711-31/2007 <0.2 | 46£17 <16
TREATED 71-31/2007 - <0.3 39+13 . <15
RAW 8/1-31/2007 , <02 S <19 <58
TREATED 811-31/2007 . <02 o <15 12+4
RAW 9/1-30/2007 - <0.2 ©OB7T#19 - 843
TREATED 9/1-30/2007 <0.2 O AAx14 00 3813
RAW 10/1-31/2007 - <0.3 <20 . <29
TREATED 10/1-31/2007 <02 <14 A9
RAW 11/1-30/2007 <0.3 <16 <2
TREATED 11/1-30/2007 <02 <15 <26
RAW 12/1-31/2007 - <0.2 38+10 <2.4
TREATED 12/1-31/2007 <03 4013 <36
AVERAGES |
RAW - - S
TREATED - S . o
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-19.
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TABL EC-0

2007 CONCENTRATIONS OF GAMIVA EMITTERS* IN VEGETABLE&
Results in"Units of pCilkg (Wet) +/- 2 sigma i -

SAMPLING.. o0 T S GAMMA EMITTERS —>
STATIONID ., DATE .~ SAMPLETYPE -~ K40 -~ RANAT
SA-FPV-2F9 © "B/14/2007 it psparagus 17502159 .: . i <6.8
SA-FPV-2G2 (C).. - 7 5/21/2007 ~  “Asparagus .  :1860x173 77 <10
AVERAGE . e ftozte0 -
" SA-FPL-2F10 © 711712007 . Cabbage . 1860496 , . <35
SA-FPL-3F6 - 7/17/2007 " Cabbage ©22700£110 . - <32
SA-FPL-3F7 711712007 . .Cabbage . 23504172 - <82
SA-FPL-3H5 (C) 7/147/2007 ~ Cabbage ~ ° '1990#93 =/ .- <3.9
AVERAGE - 2230760 ., ... -
SA-FPV-2F9 7117/2007 " Com 2140148 7 <61 .
. SA-FPV-2F10 711712007 Comn - 2370£151 .00 . <B5
SA-FPV-3F6 711712007 Comn - . 2700£175 . - 1 <69
SA-FPV-2G4 (C) 7/17/2007 Comn 2320+146 . <6
SA-FPV-3H5 (C) 711712007 ~ Comn 2150+146 <78
SA-FPV-15F4 7/30/2007 Corn '2530¢163 " <73
AVERAGE | 23708440 . . -
SA-FPV-2F9 7172007 © Peppers . 1820£159 - <93
SA-FPV-2F10 7/17/2007 Peppers 1850163 <22
- SA-FPV-3F6 7/17/2007 - Peppers 13304148 <9.5
SA-FPV-3F7 7/17/2007 . "Peppers 19001156 <10
SA-FPV-2G2 (C) 7/17/2007 . Peppers 1490164 <9.5
SA-FPV-3H5 (C) = 7/17/2007 . Peppers 1700164 <19
AVERAGE ' , © 1680+450 . -
SA-FPV-2F10 . 7117/2007 Tomatoes 16902241 <7.5
SA-FPV-3F7 7/17/2007 Tomatoes 2070+147 7.2
SA-FPV-15F4 7/30/2007 ‘Tomatoes 2460153 <9.8
SA-FPV-2F9 " 711712007 Tomatoes 19204139 2318
SA-FPV-2G4 (C) . 7/17/2007 Tomatoes . 23204153 <5.7
SA-FPV-3H5 (C) 712712007 Tomatoes 26704165 <85
_ AVERAGE 2190£730 -
GRAND AVERAGE : 2080760 -

* All other gamma emitters searched for were <LLD; typical LLDs are-given in Table C- 19
(C) Control Statlon
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-+, TABLE C-11
2007 CONCENTRATIONS OF -GAMMA Ei\«‘lleERS*.:IN FODDER CROPS
 Results in Units of pCitkg (wet) +- 2 sigma ...

et

CUTTLOLRARS L I R A T Wl e 8B VUL K S+ w ot L

~ SAMPLING s <eeere-- GAMMA EMITTERS ----emmm->
STATIONID DATE . SAMPLETYPE '~ Be-7 "K-40 .~ RA-NAT
SAVGT-1S1  12/14/2007. Ornamental Cabbage - 7534 3710190 <8.1
SA-VGT-10D1  12/14/2007 Ornamental Cabbage 336161 4060235 -, <14
SA-VGT-1551  12/14/2007 Ornamerital Cabbage 272447 38901182 <77
SA-VGT-16S1  12/14/2007, Ormamental Cabbage  112+34 4740£194 <9.3
AVERAGE' ". & e .. 2004250 4100900 -
SAVGT-263  10/8/2007 Silage ©'209+36 3860163 <72
SA-VGT-3G1(C) 10/8/2007" - Silage © 976£105 8390310 <13
SA-VGT-13E3  10/8/2007 Silage 17039 24601132 <8.1
SA-VGT-14F4  10/1/2007 " Silage 506464 4840192 <93 -
AVERAGE: - L . 4704740 48905060 -
SA-VGT-14F4  10/8/2007 Soybeans <26 158004277 155
SA-VGT-3G1(C)  12/4/2007 Soybeans <25 143004276 <8.2
AVERAGE - 15100821200 -

* All other gamma emitters searched for were <LLD; typical LLDs are given in Table C-19.
{C) Location 3G1 is the Control Station.
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TABLE C-12

2007 CONCENTRATIONS OF GAMMA EMITTERS* IN SOIL

Results in Units of pCitkg (dry) +/- 2:sigma-." 1.~

SAMPLING * - SRR

STATION ID DATE K-40 Cs-137 Ra-NAT ([ Th-232
SA-SOL6S2.7 . 10/11/2007 30204360 ~-  <20.. 250:25. 230844
" SA-SOL-2F9 1011172007 5510:470  163t36 = 414237 7 423256 "
SA-SOL-5F1 10/11/2007  3300£720 *° 1933497 585472 ' 400£110°
SA-SOL-10D1® 10112067  * 9100£1200 - .196462...- 892495  880+160
SA-SOL-16E1™  10/11/2007 86304710 - - <33 " 475%47 - 566+81: - -
SA-SOL-13E3 ¥ 10/11/2007 9960£710 76+25 422+42 . - 536%73
SA-SOL-14F4 10/11/2007 13510£770  12931- 115560 1176287
SA-SOL-2G3 (C) " 10/11/2007 8510+820 97+34 67159 739197
SA-SOL-3G1(C) ™ 10/11/2007 7790£770 | 123:36 69459 . 79089
GRAND AVERAGE ' 7800£6350  110+130 620550

640£580. --

* All other gamma emitters searched for were <LLD; typical LLDs are given in Tablé C-20

(C) Control Station

*(1) All soil samples analyzed by AREVA, NP Environmental Laboratory
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TABLE C-13

2007 CONCENTRATIONS OF GROSS BETA EMITTERS IN SURFACE WATER

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

< : T STATION D S——— SEU. .
SAMPLING ~ SA-SWA-11A1  SA-SWA-12C1 SA-SWA-16F1  SA-SWA-1F2 " SA-SWA-7E1 * .. "AVERAGE " '
DATE (Control) : : N
January 3413 3613 1642 1442 ' 69+5 . 34144
February (1) 206416 128413 . 121213 (1) 218417 1682101
March 958 5916 3645 19+4 .o 11558 65480
April - 28¢5 . 2045 . 7#4 . . <59 . 2‘2:54%:‘6?' : ;;_-23139 i
May | 1844 1644 1084 <5.4 3315 16422 .
June 5116 597 4016 13¢4 . 9589 5250
Juy 11019 6547 6247 3816 152613 85191
August 162812 100£9-. . '85:8 - 8ass 192615 . 126s97,.
September - 134%11 11069 6247 ST 218s1s o 115e134
October 19914 137411 gos9 9018  255¢18 j. 1565140
November 7917 7047 667 4916 187£13 N 91;111%
December 9848 3515 ' 3615 1544 5246 | 47462
AVERAGE 101£128 70:83 53:72 . . 30860 1374153
GRAND AVERAGE 78126

(1) Land.accessible alternate surface water sampling locations were used for this month's collection. See Program Deviations.




TABLE C-14
2007 CONCENTRATIONS OF GAMMA EMITTERS* IN SURFACE WATER

Results in Units of pCill +/- 2 sigma

SAMPLING T GAMMA EMITTERS s

STATIONID . .. DATE \ K-40 ____RA-NAT
SA-SWA-1F2 S 14312007 i 43313 . - <15,
SA-SWA-7E1 C 7 /32007 ¢y e 77414 <27
SA-SWA-11A1 1/3/12007 Cor 6417 <21
SA-SWA-12C1(C) . 1/3/2007- 57816 ' <17
SA-SWA-16F1 o 11312007 5515 _ <1.9
SA-SWA-1F2 (1) oy - (1 - N
SA-SWA-TE1 (1) Y 2/26/2007 - . 1708200 0 <17

- SA-SWA-11A1 (1) - - 2/26/2007 - . 1382200 © <18,

~ SA-SWA-12C1(C) (1) . . 2/26/2007 15520 - T.4%2
SA-SWA-16F1 (1) 2/26/2007 135121 ©<21
SA-SWA-1F2 , . .3/712007 - "7 6917 RS S
SA-SWA-7E1 3/7/2007 - TAR1T . . o <22 0
SA-SWA-11A1 © 3/7/2007 - 80£20° R Y AR
SA-SWA-12C1(C) 3/7/2007 102419 S <17
SA-SWA-16F1 ©3/7/2007 49116 . <23.
SA-SWA-1F2 : 4/2/2007 C 48%21 T 19
SA-SWA-7E1 , 1/2/1900 - - 46£17 . <1.9 *
SA-SWA-11A1 : ~4/2/2007 8521 : <16
SA-SWA-12C1(C) 4/2/2007 o 51%14 <19
SA-SWA-16F 1 4/2/2007 - 4212 <16

- SA-SWA-1F2 - .. 5/9/2007 49114 - - <16
- SA-SWA-7E1 - '5/9/2007 - - 74116 <17
SA-SWA-11A1 ~ 5/9/2007 - ©49+12 _ . <22
SA-SWA-12C1(C) . " 5/9/2007 " 4412 VR
SA-SWA-16F1 5/9/2007 S 3912 <19
SA-SWA-1F2 / 6/7/12007 54£17 - <15
SA-SWA-7E1 " B/712007 120x19 <17
SA-SWA-11A1 6/7/2007 88+15 .o<21
SA-SWA-12C1(C) = . 6/7/2007 9321 <1.€
SA-SWA-16F 1 6/7/12007 67116 <17
SA-SWA-1F2 . 7/6/2007 - 78420 <18
SA-SWA-7E1 7162007 - 9918 <17
SA-SWA-11A1 7/6/2007 68120 , <2
SA-SWA-12C1(C) ©7/6/2007 0 T 6917 - - 17

SA-SWA-16F1 . T 7/6/2007 75177 <2
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TABLE C-14

2007 CONCENTRATIONS OF GAMMA EMITTERS* IN SURFACE WATER

7

Results in Units of pCilL +/- 2 sigma

SAMPLING <eme-GAMMA EMITTERS >

STATIONID . DATE K-40 RA-NAT
SA-SWA-1F2 ., 8/7/12007 . 110+19 <4.6
SA-SWA-7E1 - 8/7/2007 144421 T <21
SA-SWA-11A1 8/7/12007 53+18 .. <3
SA-SWA-12C1(C) ~ 8/7/2007 . 6517 <16
SA-SWA-16F1 : -8/7/2007 7019 . <22
SA-SWA-1F2 - ' :79/4/2007" <34 <27
SA-SWA-7TE1+ - 7 1.9/4/2007 T 12524 <2.3
SA-SWA-11A1 ' ' 9/4/2007 13118 6.412
SA-SWA-12C1(C) - 9/4/2007 121418 : 8+3
SA-SWA-16F 1 - 9/4/2007 119118 , <6.2
SA-SWA:1F2: . 10/4/2007 48+19 ‘ <25
SA-SWAZ7E1 "~ 10/4/2007 C117219 ; <2
SA-SWA-11A1 " 10/4/2007 140417 7.3x2
SA:SWA-12C1(C) 10/4/2007 133+20 <24
SA-SWA-16F 1 10/4/2007 68+15 <24
SA-SWA-1F2 -(2) . 11/5/2007 6938 <10
SA-SWA-7E1 (2) 11/5/2007 93+46 \ <13
SA-SWA-11A1 (2) 11/5/2007 96148 ' <12
SA-SWA-12C1 (C) (2) 11/5/2007 7657 . , <13
SA-SWA-16F1 (2) 14/5/2007 60+41 <12
SA:SWA-1F2 . 121512007 <20 <2.8
SA-SWA-TE1 12/5/2007 - 90+17 <24 .
SA-SWA-11A1 - 12/5/2007 104120 L2
SA-SWA-12C1(C) 12152007 89+17 8.443
SA-SWA-16F1 : 12/5/2007 7014 <2.6

AVERAGE - 82168 -

* All other gamma emltters searched for were <LLD; typical LLDs are glven in Table C-19
(C) Control Station
(1) Alternate surface water locations used for this month's collectnon
See Program Deviations.
(2) Samples were analyzed by AREVA NP Envxronmental Laboratory.

80



18

TABLE C-15
2007 CONC{_—;_NTRATIONS OF TRITIUM IN SURFACE WATER;

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

_ p : STATION ID i >
SAMPLING SA-SWA-11A1 SA-SWA-12C1 SA-SWA-16F1 SA-SWA-1F2 SA-SWA-7TE1  AVERAGE
PERIOD (Control) : ‘

January <170 <170 <160 <160 <j7o o

February (1) <150 <140, <150 1 <180 -

March <150 <50 <150 c<as6 <150 "

April  290+100 <150 <160 <150 . 460100 _ |

May * 190100 <150- © <150 <150 - 180£90 - o

June <170 . <160, Co<170 <,17§ <170 |

Juy <50 <is0 _':‘-;<1,50 ) 150 S ’:1500

August <150 <15(5~ C <150 aso ozose0 -
September <150 <150 <150 . <140 <150 -
October 17090 <40 . <140 <140 180s00 - o
November - <150 N <150 : <150 <150 L <140 | | - -
December -~ 220+90 a0 T <10 . %igb e T
(1) Samples were collected at alternate land accessed vsittes_‘ Seé Program lsgviati'onég. |

A - | 2



TABLE C-1€
2007 CONCENTRATIONS -OF GAMMA EMITTERS™ IN EDIBLE FISH
Rasuiis in Units of pCilkg (wet).+/- 2 sigma-

B R e e I U T

GAMIMIA EMITTERS
... (FLESH)

STATIONID . . PERIOD.:". ' K-40
SA-ESF-7TE1 - 5/8-30/2007 © 35602200
SA-ESF-11A1 - 5/8-30/2007 34404210
SA-ESF-12C1(C) -+ 5/8-30/2007 3420190
AVERAGE =~ . ' 3470150
SA-ESF-7TE1 9/19/2007 3730+200
SA-ESF-11AT* =" 9/19/07-9/25/2007 . 3740£200
SA-ESF-12C1 (C) 9/18/2007 3700190
AVERAGE I 3720240
GRAND AVERAGE _ 3600290

** All other gamma emitters searched for were <LLD; typical LLDs are given in. Table C-19
(C) Control Station . :
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TABLE C:17 .
2007 . CONCENTRATIONS OF GAMMA EMITTERS* IN CRASS -~

Rsults ih Units of pCitkg (wety +/- 2 sigma

GAMMA EMITTER

s o e,

STATIONID:. . -, - PERIOD . K-40

it

SA-ECH-11A1 o 7/23/2007".

e 22020015 3170190
SA-ECH-12C1 (C) T 7R3 T

"7'3120¥190

AVERAGE L Cpotr e 3150470

SA-ECH-11A1 . 8/30/2007 .- 2430£160 - .
SA-ECH-12C1 (C) « 8/30/2007 13904120

AVERAGE | - | 191021470

GRAND AVERAGE . 253041660 . . =

* All other gamma emitters searched for were <LLD; Typical LLDs are given in
Table C-19. : :
(C) Control Station
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TABLE C-18

2007 CONCENTRATIONS OF GAMMA EMITTERS* IN SEDIMENT

Results in U

£l iR

S
T

U oe K
Ve T

nité of pCi/kg (dry) +/- 2 sigma

SAMPLING <2707 - 5+ D0 i 2 0 %8 L o
STATION ID DATE = Be-7 K-40 Co-60 Cs-137 RA-NAT  Th-232
SA-ESS-6S2 6/25/2007 <72 2250142 <5.4 <519  478%20.2 641:32.7
SA-ESS-7TE1 6/27/2007 <88 " 12900+371 <5.9 <281  735+#20.5 9954662 .
SA-ESS-11A1 ~ = 6/27/2007- - <66 " 8140%269 <6.8 T 32t8  466:16.8 6641504
SA-ESS-15A1 | 6/27/2007 <1167 3820201 <7.3 7<9.08  543$17.9 69139
SA-ESS-16A1 6/27/2007 <909 6530233 <11 <59 632+16.8 936162.8
SA-ESS-12C1(C) " 6/27/2007 <74 14200389 <11 <10.2  614+23.4 1050+53
SA-ESS-16F1 _  _"'6/27/2007 1710¥160 16000£456 - <11 53+t11  566+23.8 .864+67.6
AVERAGE 9100£10700 - - 580+190  830+340.
SA-ESS-6S2™M . 10/29/2007 <360 2560660 <49 <51 217456 240140
SA-ESS-TE1™ " 10/17/2007 <691 8500£1230 . <59 <71 604493 . 560%160
SA-ESS-11A1™M = 10/17/2007 <302 4230+560 <33 <22 31340 342170
SA-ESS-15A1 W 10/17/2007 <360 8060820 <50 <38 426448 648+88
SA-ESS-16A1 ™ 10/17/2007 <300 5910+510 <30 <30 60437 521+72
SA-ESS-12C1 (C) ™" 10/17/2007 <470 17100£1300 <64 <49 604+69  920+39
SA-ESS-16F1 ! 10/17/2007 <1500 201002400 <150 <120 10504160 521+72:
AVERAGE - 9500+13200 - - 5504540 540440
- 9300+11500 - - 560+390  690+490

GRAND AVERAGE

* All other gamma emitters searched for were <LLD; typical LLDs are given in Table C-19

(C) Control Station

(1) Samples were analyzed by AREVA NP Environmentai Laboratory.
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TABLE C 19

2007 MAPLEWOOD TESTING SERVICES
" LLDs FOR GAMMA SPECTROSCOPY

AT S Al s s ienstuns

SR—.

. ATER—-——-->

<o MILK:

111

85

SAMPLE TYPE: o> - i
C IODINE. PARTICULATES :GAMN‘A aCAN V!ODINE . GAMMA SCAN IODINE
ACTIVITY: 10-3 pCiim*® 107 pCirm® pCilL _ pCilL ' :
GEOMETRY: 47 ML 13 FILTERS “35[ITER 100 ML . 35LITER oML .
- COUNT TIME: ' 120 MINS 500 MINS 1000 MIN 1000 MINS 500 MINS 1000 MINS o
DELAY TO COUNT: 2 DAYS . 5 DAYS __7__QAYS_,, .>,¢3'D‘A,Yﬁ_: 2 DAYS
NUCLIDES
BE-7 - .20 16 - 27 -
NA-22 - 0.37 1.8 - 52 -
K-40 - 9 34 - 32 -
CR-51 . - 17 15 - 36 -
MN-54 - - 0.31 - 16 - 32 -
CO-58 - 0.40 1.8 - 50 -
FE-59 - 0.61° 43 10 -
CO-60 - 10.33 . 35 - 6.3
ZN-65 - 0.70 5.2 11 -
ZRNB-95. - 041 3.1 - 10 -
MO-89 - 127 240 . 8.3 -
RU-103 - - 0.32 1.6 - 38 -
RU-106 - 1.9. 21 - 9.0 -
AG-110M - 0.43 2.7 - 15 -
SB-125 - 0.64 3.5 - 6.7 -
TE-129M - 13 59 - 126 -
-131 9.6 0.85 5.2 0.34 5.5 0.79
TE-132 - 45 3.9 - 39 -
BA-133 - 0.22 1.5 - 35 -
CS-134 - 0.20 1.5 - 34 -
CS-136 - -0.48 3.0 - 3.7 -
CS-137 - 10.53 1.3 - 2.7 -
BALA-140 - 1.5 9.0 - 21 -
CE-141 - 0.19 2.7 - 4.3 -
CE-144 - 0.76 113 - 4.2 -
RA-NAT - 1.2 6.2 - 9.7 -
TH-232 - 1.4 - 18 . -



TABLE C-19 (Cont'd)

2007 MAPLEWOOD TESTING SERVICES

- LLD5 FOR GAMMA &

vl

PMECTROSCOPY

FOOD

(1) All Soil samples were analyzed by Areva NP Environmental Laboratory.

SAMPLE TYPE: PRODUCTS 'VEGETATION. ... sol FISH & SHELLFISH SEDIMENT
 ACTIVITY: pCilkg WET ¢, PCIKQMET.S 7 2 UpCikg DRY' "/ pCilkg VIET pCilkg DRY
GEOMETRY: 3.5 LITER 3.5 LITER 500 mi 500 mt 500 mi
COUNTTIME: - ROOMINS . ... SOOMINS . ... ... 33MINS _  500MINS 500 MINS
DELAY TOCOUNT:  * 3DAYS b+t & .7pAYSL. . 30DAYS(1) -il':  '5CAYS 30 DAYS

~ NUCLIDES . e _ N

BE-7 e 66 " 30 47 301
NA-22 5 16 57 . 7.3 16
K-40 70 32 70 55 55
CR-51 20 79 1100 43 183
MN-54 2.8 12 57 6.0 16
CO-58 4.2 8.5 102 7.8 29
FE-59 10 14 140 38 30
CO-60 10 8 77 20 25
ZN-65 12 14 270 19 26
ZRNB-95 8.2 11 170 15 23
MO-99 69 81 6600000 433 124000
RU-103 3.4 4.0 100 4.4 BRI
RU-106 49 44 520 36 106
AG-110M 16 24 91 11 18
SB-125 9.0 13 110 12 22
TE-129M 155 300 2000 . 204 1160
1-131 35 9.3 560 9.6 93
TE-132 7.0 23 160000 16 3270
BA-133 33 7.6 220 14 1
CS-134 2.5 8.2 134 7.3 7.0
CS-136 7.5 9.8 640 7.8 44
CS-137 6.8 8.9 80 13 54
BALA-140 10 30 650 25 182
CE-141 3.7 8.0 140 6.9 23
CE-144 14 35 360 34 47
RA-NAT 14 17 120 14 5.0
TH-232 30 40 150 36 8.1
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APPENDIX D

SUMMARY OF RESULTS FOR ANALYTICS AND ENVIRONMENTAL
RESOURCE ASSOCIATES INTERLABORATORY COMPARISON
PROGRAM

Appendix D presents'a summary of fhe analytical results for the 2007
Analytics and Environmental Resource Associates (ERA) Interlaboratory
Companson Program.

TABLE OF CONTENTS

TABLE ' : '
NO. o TABLE DESCRIPTION PAGE
D-1 Analytics Results: Gross Alpha/Beta in Water, Gross Beta - 91
. in Air Particulate filters, lodine in Air Samples, and Tritium

in Water Samples

D-2 Analytics Results: Gamma Emitters in Water and Milk 92
Samples

D-3 Analytics Results: Gamma Emitters in A|r Particulate and 93
So:l Samples

D-4 - ERA Results: Gamma Emitters in Water, Gross Alpha/Beta 94

in Water, Tritium Analysis i in Water, and lodine Analysis in
Water Samples
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- TABLE D-1
RESULTS FOR ANALYTlCS ENVIRONMENTAL CROSS CHECK PROGRAM

Gross Alpha and Gross Beta Emltters In Water (pCilL), Iodme In Alr Samples (pCilm?),

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

Tritium Analysis In Water (pCi/l)

MTS

- MTS Ratio
Date Sample Sample Reported Known ) MTS/
MM-YY Code Media Nuclide Value Value . .| . Resolution Analytics Evaluation
03-2007 B655 APT Beta 94.7 - 87.7 30 1,...1.08 Acceptable
03-2007 HB657 WAT - H-3 4997 5010 30 1.00 Acceptable
032007 | 1660 AIO (-131 75.0.. 70.1 30 1.07 Acceptable
06-2007 B663 APT Beta 90.8 799 30 114 Acceptable
06-2007 | AB664 WAT Alpha 209.6 164 30 1.28 Acceptable
Beta 1935 148 . 30 1.31 Acceptable
06-2007 1665 AIO 1-131 79.8 79 30 1.01 Acceptable
06-2007 H667 WAT H-3 9538 9040 30 1.06 Accepfable
09-2007 1670 - AlO 1-131 68.7 - 69.7 60 - 0.99 Acceptable
092007 | H672 | WAT B3 | 12285 | 12000 80 702 | Acceptable
09-2007 | AB673 WAT Alpha 92.0 "+ 109.0 60 0.84 Acceptable
Beta 1971 204.0 60 ~0.97 Acceptable
122007 | AB676 | WAT Alpha 1411 158 60 0.89 Acceptable
Beta 228.2 200 60 1.14 Acceptable
12-2007 1677 AIO 1-131 73.4 - 74.2 60 0.99 Acceptable
12-2007 H679 WAT H-3 8987 9020 60 1.00 Acceptable
12:2007 | B680 APT - Beta 87.2 77.5 60 1.12 Acceptable

91




TABLE'D-2

i

siGamma Emttters in Water And Mllk (pCI/L)

RESULTS FOR ANALYTICS'ENVIRONMENTAL: CROSS CHECK PROGRAM

T TS | —MTS Ratio
Date Sample Samiple " 7] “Reported- s Known e e MTS/ .
MM-YY Code - Media Nuchde Valpe,, Value Resolution Analytics | Evaluation
032007 | G658 | WAT . Cr—51 767 [ 3450 ~30 101 | Acceptable
Mn54 | 16617 158.0 30 1.05 Acceptable
Co58 | 869 - 858 30 101 | Acceptable
Fe59 | 990 91.7 30 108 | Acceptable
Co60 | 1310 132.0 30 099 | Acceptable
' Zn-65 . 9127 - 869.0 T30 1.05 Acceptable
B A 89.8 30 113 | Acceptable
] | Csi34 | 943 971 30 097 | Acceptable
vvvvvv Cs137 | 2000 204.0 30 102 Acceptable
Ce-141 2653 258.0 S 30 103 Acceptable
032007 | G656 | MILK | Cr51 246.0 245.0 730 1.00 Acceptable
N Mn-54 192.7 182.0 30 1.06 Acceptable
Co 58 101.7 988 30 103 Acceptable
Fe59 | 1127 106.0 30 106 | Acceptable
T Co60 148.0 152.0 30 0.97 Acceptable -
Zn65 | 10400 1000.0 30 .04 Acceptable
131 957 85.2 30 113 Acceptable
Cs-134 105.7 112.0 30° 0.94 Acceplable
Cs137 | 2400 234.0 30 103 Acceptable
Ce141 3053 297.0 30 1.03 ‘Acceptable
122007 | G678 | WAT Cr51 | 5420 572 50 0.95 Acceptable
' Mnba | . 2217 312 60 1.05 Acceptable
Co58 | 196.0 194, 60 1.01 Acceptable
Fe-59 , 168.0 166 - 60 1.01 "Acceptable
Co60 | 2293 236 60 097 Acceplable
Zn-65 2710 261 . 60 1.04 Acceptable
131 724 716 60 701 Acceptable
Cs134 | - 1430 753 60 093 Acceptable
Cs137 | 1927 185 60 1.04 Acceptable
Ce-141 152.0 60 0.97 Acceptable
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“ TABLED-2--
RESULTS FOR ANALYTICS ENVIRONMENTAL CROSS.CHECK PROGRAM -

Gamma Emitters in Soil (p‘Ci/‘gf-dry)‘Ar.ud' Air-Particulate

Samples (pCi/m”)

MTS ]

MTS | R VT I Ratio
Date Sample | Sample ’ == " |--Reported- (- --Known = - L.0.0 o o - MTS/ . o
MM-YY |.. Code Media - | = Nuclide _Value- Vaiue | Bes_olution Analytics | Evaluation
032007 | G659 | - Soi Cr51 0.268 - T 711 Acceptable |
5 “Mn-54 0.203 0.130- | 30 T413 | Acceptable
" Cos8 | 0401 0097 | 30 1.04 Acceptable
Fe-59 "0.124 0104 . | 30 120 | Acceptabie
Co60 0.153: 0.150 TE30. 1.02 Acceptable
Zn-65. | -.0.991. 0.983. R 1.01° Acceptable -
Cs-134 | 0102 | 0410, [, .30~ 7| 083 | Acceptable -
Cs-137 0371 0.325 T30 "33 | Acceplable
Ce-141 | 0373 0292 T30 =107 - | Acceptable
062007 | G666 APT Cr-51 3250 3220 30 101 | Acceptable
' Mn-54 125.7 105.0 .30 "1.20 . Acceptable--
Co58 1350 - 125.0 © 30 1.09 Acceptable ' |-
Fe-59 1267 105.0 30 1.21 Acceptable
Co-60 152.7 150.0. 30 1.02" Acceptable -
Zn-65 250.7 21C.0 30 119 Acceptable
Cs134 “1323 152.0 30 087 Acceptable
Cs-137 | 1167 106.0 .30 1:10 Acceptable -
Ce-141 | 1270 126.0 30 1.01 Acceptable
092007 | G671 SOIL Cr-51 0.453 0.391 60 116 Acceptable
. M54 | 0259 0.227 80 T114  |-Acceptable -
Co-58 0.166 0.154 60 1.08 Acceplable
Fe-59 0.178 0.149 60 1.19 Acceptable
Co-60 0211 0.200 60 1.06 Acceptable
Zn-65 0.328 0.273 60 - 1.20 Acceptabie
Cs-134 0.206 0.199 60 ~1.04 Acceptable
Cs-137 0.330 0.273 60 1.21 Acceptable
Ce-141 0.313 0.285 60 110 Acceptable
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TABLE D-4
RESULTS FOR ENVIRONMENTAL RESOURCE ASSOCIATES (ERA) PROFICIENCY

TESTING PROGRAM

Gamma Emitters in Water (pCi/L), Gross Alpha and Beta in Water (pCi/L), lodine-131

Analysis in Water {pCi/L); and Trit!

urm in Water (pCilL),

MTS MTS ERA
Date Sample Sample Reported Assigned Acceptance
MM-YY Code Media * Nuclide Value Value Limits Evaluation
S ; . |
04-2007 H662 WAT Lot .H-.'3; 8023, | . - §_960. . 6660 - 9450 Acceptable
04-2007 1661 WAT 131 16.3 18.9 13.7-24.1 Acceptable
07-2007 G669 WAT Ba-133 19.6 19.4 10.7 - 28.1 Acceptable
Co-60 35.3 335 24.8-422 Acceptable
Cs-134 65.5 68.9 60.2-~776 Acceptable
Cs-137 61.0 - 61.3 526-70.0 Acceptable
Zn-65 60.7 54.6 452 -64.0 Acceptable
07-2007 AB668 WAT Alpha 17.3 271 15.4-38.8 Acceptable
' ~ Beta 14.1 11.5 2.8-202 Acceptable
10-2007 AB675 WAT Alpha 39.0 - 58.6 30.6-729 Acceptable
Beta 17.8 .9.73 4.3 -18.2 Acceptabie
10-2007 1674 WAT 1-131. 31.3 28.9 24 -338 Acceptable
: ; : o
10-2007 H681 - WAT H-3 ' 10037 9700 8430- 10700 | Acceptable
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APPENDIX E

SYNOPS.IS OF 2007 LAND USE CENSUS

A land use census was conducted to identify, within a distance of 8 km (5 miles), the
location of the nearest milk animal, the nearest residence, and the nearest garden of
greater than 50m? (500ft2) producing broad leaf vegetation, in each of the 16 metéorological
sectors. e . 4

Tabulated below are the results of these surveys:

Milk Nearest Vegetable
Animal Residence Garden

Meteorological July, 2007 July, 2007 July, 2007

Sector “Km (miles) Km (miles) Km (miles)
N None None None
NNE " None - None None
NE None 6.4 (4.0) ~ None
ENE None 52 (3.2) None
E None 8.7 (56.4) None
ESE None None None

SE "None. .. .. ... Nonme -, = .. None

SSE None None None
S None None None
SSW None 5.5(3.4) None
SW None 6.9 (4.3) None
WSW None 7.1(4.4) None
W 7.8 (4.9) 6.5 (4.0) None
WNW - None 5.5(34) None
NW None 5.9(3.7) " None
NNW None 6.8 (4.2) None
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APPENDIX F

RADIOLOGICAL GROUNDWATER PROTECTION
~ PROGRAM
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I. Summary and Conclusions s . S e

This is the annual report on the status of the Radiological Groundwater

Protection Program (RGPP) conducted at Salem and Hope Creek Stations. This
' report contains significant background information and programmatlc

descriptions, reflects changes to this program; and provides the data and

‘information representative of the reporting year. .

The RGPP was initiated by PSEG Nuclear LLC (PSEG) to determine whether
groundwater at and in th’e’v,icinity of Salem and Hope Creek Stations had been
adversely impacted by any releases of radionuclides and not previoUst'
identified. The RGPP is a vdluntary program implemented by PSEG in

| conjunction with industry initiatives and guidance that is designed to
complement the existing Radiological Environmental Monitoring Program and
Radioactive Effluent Release Report programs. This report covers the RGPP
grouhdwater samples collected from the environment in 2007. All analytical

results for 2007 monitoring are included in Tables 4A and 4B.

Salem Generating Station identified a release from the Unit 1 Spent Fuel Pool
in 2002, and has implemented‘ the'RemediaI Action Work Pian (RAWP)
reviewed by the USNRC and approved by the New Jersey Department of
Environmental Protection (NJDEP) Bureau of Nuclear Engineering (BNE). Only
tritium activity was identified from this release; neither Strontium nor plant- *
rela;(ed gamma emiﬁers were identified in monitoring well water.samples. In
accordance with the RAWP, a Groundwater Recovery System (GRS) has been

- installed and is in operation to remove the tritiated water and maintain
containment of the contaminated pIUme to prevent migration to the plant
boundary. The GRS is fully discussed in the quarterly Remedial Action Plan

- Reports (RAPR.) provided to the regulatory agencies and the information is not
included in the RGPP. |
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Five specific monitoring‘wélls are included in both the GRS monitoring and -
RGPP to ensure program comprehensiveness. In asse_ssing all the data
gath’ered:for_»thisareport;-it;.v,\_gés concluded that the-operation. of Salem and Hope
‘Creek Stations kas had no adverse radiological-impact on the. ,enVironment from
.-unmonitored or unplannea r_eleasesr. of radionuclidesito.groundwater. Historical
unplanned and unmonitorad: relzases on site are maintained in"accordance with
federal regulation 1OCFR50'.:7‘5;',;('Q: - and-are shown in Table 8. There are no.
‘known active release's;imoithe groundwater at Salem:or Hope Creek Stations.
Gamma-emittingrradionuclides associated.with licensed plant operations were
not-detected at-concentrations greater than their respective Environmental
Lower Limits of Detection (LLDs),as specified in the Offsite . Dose Calculation
Manual (ODCM) in any of the groundwater samples. In the case of tritium,

- RSEG specified that its laboratories achieve a-lower limit of detection

significantly lower than that required by federal regulation.

Strontium-89/90 was. not detected at a concentration greater than the LLD of
2.0 Pico Curies per liter (pCi/L) in ]a'ny of the groundwater samples tested.
“ritium was not detected in any of the groundwater br suffacewater samples at
- concentrations greatar than the United States Environmental Protection Agency
(USEPA) drinkingwater _standa'r'd,of: 20,000 pCi/L. Low levels of tritium were
detectad at coricentrations: greater than.the LLD.of.200 pCi/L in 10 of the 26
groUndWater monitoring locations. The tritium concentrations were all below the
Environmental LLD specified.in the GDCM. Most of the tritium that was
detécte.d in groundwater-at Salem,js believed to be the result of isolated
historical releases, and at Hope Creek the investigation does not incicate an
increasing trend or an unmonitored release pathway to the groundwater. To
facilitate trending, additional samples are collected to ensuré the trend analysis

hés a robust basis.
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Intréduction ¢ EURELIE I N AR VA SR

T P A Il T S S L

PSEG's Salem:ard Hope Creek generating siations ave located in a -

- flat, largely undeveioped tégior of southern-New. Jersey. The Station"s_-

. ‘are bordered on the west and-sout:sby the Delaware.River Estuary and

on the east and neith by extensive inarshlands: The: Stations both .

* Gbtain cooling water from ‘and discharge codiing.waterto the: Delaware
" River. The Statioas are underlain by:over1;000:feet:of interlayered

" sand, siltand clay. The uppermost 55 feet:of.these geologic formations

does not transimit appreciable quantities of grouhdwater. The Stations

~ draw potable water from wells greater than 300 feet below ground- .

'surface. There aré no off-site wells within“at least one’ mile of thesite.

The nearest poiable supply weil is located 3.65 miles "away in the state

of Delaware. "~ - J

_ Investigation into a release of tritiatec water froim the xsp_ent fuel pool at

Salem-was initiated in 2002. The mechanism for the release and

" pathway taken by the tritiated water-have been identiﬂ_ed and controiled.
" Groundwater remediation ‘began in 2004 with the Groundwater Recovery
f'-System~~(GRS)-énd is ongoing. Tfitiuw::ha$'nbt.migrated to thé‘property
: 'boundary nor to geologic formations deeper than the shallow water-
~ bearing unit on,éite-, and there is no complete exposure bathway to
B human$~br biota resulting from this release. The GRS and related results
. are reported separately to the reguiatory agencies.and are nct included

in this report.
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A.

Objective of the RGPP

" The lonhg-ternt objectives of tha’RGPP.are ws follows: .»

. .
N T
g IRELIE N TN

. ldentify suitable locations to monitor and evaluate potential impacts

from station apzratiows before significant radiological impact to the

tenvironment'drpotential drinking water sources can occur.

.
LI

‘Undergiandithe local hydrogeologic regime in the vicinity of the

~station‘and>maintain. up-to-date knowledge of flow patterns on the

©* surfate’andy shallow subsurface. . -

U
e E -

"Performi rottine water sampling and radiological-analysis of water

-from'seéiected locations.. -

Report new leaks, spills, or other detections with potential radiological

significance to stakeholders in a ﬂtimeiy.manrae‘r. o

' Regularly assess analytical results to ideniify: adverse trends. - -

sy

- Take necessary corrective -actions to protect groundwater resources.
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B. Implementation of thé Objectives

The objectives.icentified havi been impl:—zma:nted; at.Salem-gnd Hope
Creek Generating Stations as discussed below: '

1. PSEG -pérsohnel,-pen‘ormedu,a“ssy-'stei:nat?;je.naiysis of all stru_ctures,'
o sys‘tems\and.system componéhts;that;handle plant-related .

. ‘_:radidnuclides to identify which of,these posed a potential risk with -

- respect to the release of .ra,diolégicak«comtajmi@@nts;_to the
en\/iron'ment.e,-The programi was designec.to.ensurs.that PSEG fully -
understands the safety.and :reliépiﬁty.of:»the,.e,qu_ipfragnt that stores,
processes, and’ conveys radio’acﬁvely contaminated water. It also
serves to satisfy PSEG, its stakeholders;-and the-suriounding

. Community, that PSEG operates and maintains station equipment

and systems with a high degree of integrity.

The systéi‘natic risk 'evaluation.'was performed: to defermine which
systems, structures and compornents at the stations have the most

significant petential te release radionuclides to the environment. Each
of the 97 Salem and 137 Hope Creek facility systems was analyzed
by the system engineers and system managers to identify and rate
the potential risk of reléase of radionuclides. Detailed evaluation
criteria, including the potential exposure for all piping', tanks, valves,
sumps, and water bodies, were used to evaluate each system and
syStem component. The system bomponents were rated based upon:’

_ 1) the degree of severity of a potential release, based upon
concentration, flow rate or volume, if a release occurred from the

- specified component, 2) likelihood of the occurrence. of such a failure,

and 3) the ability to detect the release should such a failure occur.
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o AI:.systgms;and,,cqmponents that screened in were targeted as
- ..+ -potential sourges, during development of the,monitori'nAg program. -
e ;,Thefe we;re;f1;6;S‘alem_;gégystems and 24 Hope Creek systems that
- . . screered;in fear,;,f‘urthe’r-;e\'.a‘!.u,at‘icjn.‘ These systems ar,,éx.id,entified in
" .. Tables 6 ahd’_']:’tsb;‘““. D R ”i |
- 2.PSEG Salem;_mnd;;H@pégCreek Generating. Stations performed
.. evgluationg and m«éas_urements to determine_the geological and
» hydreganlo:vics! ,characteristics applicable to meeting the objective of
the.RGRP. The following Qéctions provide information regarding the
setting of the stations, including land use, environmental'setting,

| precipitation and draihage‘, local geology and local hydrogeology.

;. a: - lLand Use" |

'PSEG.owns avnd/'or,c_ontrols‘an.approximately.740-acre area of
Artificial Island thatincludes-the stations. This area contains
administrative :and-.supp:orti.fac-ilities,:used_ by botF the Salem_ and ...
Hope Greek~Stationé; ir.i,cl'uding the Salem and-Hope Creek Switch
Yards, Administrative Support Buildings and 367- acfes of
uncommitted, undeveloped Iand.’T'he zoning-classification for the
stations is industrial. The land adjacent is zoned for industrial and

residential or agricultural use.
b. - 'Environmental Setting:

Beginning in the early twentieth century, The United States Army
Corps of Engineers (USACOE) created the land upon which the

stations are located.
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- So-cailed Artificial Island was created By depositing hydraulic dredge
spoils from' a "shippingA 'eh‘an.hél'in' tha'Delawaie. Ri*«ﬂar?Estuary ihto a
“diked area established around' natural sarid biarin the estuary. The -
stations are Tocated n that potonioiAirtificial Islanc bordering the
Delaware Estuary. The entire area of Artificial Island is within the
Delaware River's estu.arine zone, as defined -‘by‘the'DeIawére River

* Basin Commiission {Zone'5). In the vicinityJf the stations: water in the
estuary is tidal and brackish, with the saliniiy*varying with both the
tides and seasonaily from almost fr‘e‘s"l'-.'vxi'at'(;%s't@‘-ld@?«;t@st galtWater. Prior
to constructi_dn, the property known as Artificial isiandiwas
undeveloped, low-lying land. ' '

c. Topography and Station Drainage

The topography at the stations is essentially flat with limited local relief.
The average eIeVation of the site is épproximately 9 ft above mean sea
level (msl). Storm water is' mainaged:in accordance with thg New Jersey
Poliutant Di"sbha.rge Eflimination 'Sys'i'em'(NJPDES) permits and Storm
Waier PollutionPrevention Pian. Storm water»isvco‘llected in:storm-
drains and routed to th:e Delaware River for discha‘rgé. Storm water from
the major petrocleum storage ‘handling areas is'routed to an oil/water

separator prior to discharge.
d. Climate and Precipitation
Salem County is located in southwestera New Jersey. The county's

climate is-considered to be humid and temperate, as the climate in this

county is readily influenced by its proximity to the Delaware Bay.
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oo Coasta! storms are not uncommon in this region and.can produce high
e =rwinds-:andzhaavyé:nainfall; which can.result in wind:damage and flooding

~inlow-lyingraress sie L g5, e

U.:,", Dhas A, ‘ s ey e Lo . .
I AR vl RSO T s 5

Wind direction in this regicn is:dependent upon the season; during the
summer, winds'are'zty;picaily:-:framé1he=Sbuthwe,;st?WhiIe during the winter
winds are commonly-from-the northiwvest. Temperatu_reé vary:by season
and:the maximum expected high:temperature.for a given year is 100
degrees #ahreriheit, while the minimum ‘expec‘ted yearly low

+ temperature-is.micus 2 degrees Fahrenheit. The average annual

-precipitation-total is 39.9 inches: - -~
e toen o Geology

> :The ,sataﬁons are located in the Atlantic Coastal Plain Physiographic
" Province. This area is characterized by relatively flat to gently undulating
terrain, underiain by unconsclidated sediments that increase in thickness
to the southeast. These sediments range in age from Holocene fo
Cretaceous (0 to 146 million years -old), are primarily comprised of clay,:
silt, sard, and gravel, and are generally classified as cohtinental,
coastal, or marine in nature. Published geologic mapping indicates that
the basement rock beneath thesz sediments(in the area of the stations)
" is metamorphic schist of the Wissahickon Formation, which is Pre-
~Cambrian in age (570 to. 900 million years-old). The"At,_Ianti_c-Coastal
Plain Physiographic Province, which is' characterizad by.a southeasterly
- dipping wedge of:uncohsolidated»sediments:»c:onsisting of clays, silts,
sands, and gravels that thicken in a seaward direction. Thé.Cretaceous
and Tertiary age sediments that‘o,verlie‘-the bedrock strike 'northeast-.
southwest and dip gently to the southeast between 10 and 60 feet per

mile.
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T he unconsolidated overburden at the Sa’lem.-'and*Hdpe- Creek portions
. ,bof Artificial Is!and'cons‘is’t'of--a'pproximatélyﬁ=-25~.,feeit oﬂ:dnédge.spoils,
“engineered fill material, tidal r'nars.h deposits e:nd riverbed deposits. The
' e'nginéeréd fill, cor_npvosed mainly of silt, silty clay, sand, and gravel, was
«uséd_'~tb‘- replaéev,'th'e dredge spoilsduring the construction ‘pe'riod of the
 stations. Due vto;the'{composi‘tion ;'ar'ijd.‘nat‘ur:efofethe engineered fill, the
- hydraulic conductivity of this maferiai";iS"éxpe‘cted ‘to be very low, thus
fimiting the ability of the subsurface:materials:to-transmit a.significant
quantity of groundwéterx Below ihe en‘gine’erediﬁll’theré is an
approximéte five-foot iayer of tida}: marsh:deposits-consisting. of silty
peat, énd organic silt and meaduw mat, '~vhich is sensianfining.
Beneath the tidal marsh deposits, there are approximately ten feet of
discontinuous Quaternary Age riverbed deposits wkich consi:t of sand
and gravel. The engineered fill, the tidal. marsh deposits, and the riverbed

deposits :combine to forim the challow watér—bearir::-g zon:.Beneath the

"~ shallow water-bearir:g zone, iy order of incre.asing depth, are‘the

following geologic formations (Figure 4). .~ . -~ - ..

- Kirkwood Formation --";Fhex.Kirkwo‘Qd‘F’Ormation"'intthévvic’inityeof the site
.. consists of dark, gray to brown clay; with scme silt and layers of fine-
grained micaceous quartz'sand. Itis épproximalely. 15 feet thick and

- occurs from approximately 40 to 55 feet below ground surface (bgs).

~ Vincentown Formation — The Vincentown Formatior:occurs from a

- . depth of-approximately 55 feet bgs to a depth of 135 feet bgs and
- corsists of a competent, greenish-gray;, fine-tc-medium sand with some

- silt, sheil fragments, feldspar and giauconite.
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Hornerstown Formation — The Hornerstown Formation is""highly

glaubonitic, clayey, dark green sand that contains small percentages of
_quartz grains and apatite pellets. The‘Ho»rnerstc_gwn’-' Formation

unconformably overlies the Navesink Formation and is unconformably

" overlain by the Vincentown: Fermation. The Hornerstown Formation

ceeurs from approximately 135 to 445 feet bgs. -

¢ 'Navesink Fbrma’ticn ~ The Navesink Fogm_aition,is characterisﬁcally

glauconitic.sand:with varying amourits of silt and.clay. It is brown or dark
N gfeen to blue-black and has a shell*bed at its base. The upper part of the

‘formation is lees glauconitic, more clayey; more micaceous, and lighter in

T coiorthan the deeper. strata: The Navesink Formation-conformably

= foverlies the Mount Lauret Sand (State of ‘New Jersey Department of

~"Conservation and Economic Development, 1969). The contact with the

- --overlying Homerstown ‘Formation is gradational. The Navesink

" Formation is encountered from-approximately: 148 to 170 feet bgs.

Mount Laurel-Wenonah Formation — The Mou-nt'LaureI-Wenonah

Formation.consists of clayey, .med,ium—grainé'd sand with:some gravel,
" feldspar and glauconite. In the vicinity of the stations, the Mount
‘Laurel-Wenonah Formation is approximately 100 feet thick and occurs
from 170 to 270 feetbgs. . = - . e '

Beneath the Mount Laurel-Wenonah Formation, more than 1,000 feet of

Upper Cretaceous sediments overlie the crystalline bedrock. The Upper

‘Cretaceous sediments include in descending order: the Marshalltown
Formation (gray, fine sa&1d); the Englishtown Formation. (ye"ow-brown,
fine'sand); the Woodbury Clay {dark gréY; stiff, silty clay); the .
Merchantville Formétion (dark green clay}; the Magothy Formation

(coarse to fine silt with littie fine sand);
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l
and the Raritan and Potomac Formations (ihtérbedded sand, gravelly
sand and:clay). R
f. - . “Hydrogeology:': »+ :l:. R L
- There are four primsry water,-b@a'l.-'i::;gizone,sfunderlyivng the-stations, the
shallow water-bearing zone and three aquifers:-1) the Vincentown
- Formation; 2) the Mount Laure|-Wenonah Formations; and, 3) the
Potomac-Raritai-Magothy Formations: The:shallow wéter-fbearihg zone,
which consists of the dredgé',s'poils,i,engine‘ere}dsfjll‘, tidal mar"sh‘deposits
and the discontinuous‘Quaternary riverbed deposits, occurs between
approximately 10 and 40 feet bgs. In general, the dredge spoils,
engineered fill and tida} marsh‘deposits-are;charéctefj;ed:by,high porosity "
and low permeability. Occasional lenses of'sand withing_th'e; dredge spoils
may cbntain perched water within a few feet of the ground surface. The
groundw’ater in the'sﬁal__l_ow water-bearing zone is generally brackish, with
flow generally to the scuthwest under a gradient of approximately
0.007 feet/foot.
. - The Kirkwond f-armation is encountered at,‘-apb[oxima;tely.;ﬂ_() féet bgs.,
in the vicinity of the stations. In this location, the Kirkwcod Formation
.cdnsists of Miocene clays and acts as a confining layer, separating the
‘shallow water-bearing zone from the pnderiyi’ng Vinhcentown Formation.
The Kirkwood Formation in this vicinity may be discontinuous due to '

“excavation that was conducted to enable the construction.

~ The Vincentown: Formation, whiéh‘ot:curs_fromaap'proximately 55 to 135
feet bgs in this vicinity, is a semi-confined to confined aquifer.
Groundwater in the Vincentown Formation generally flows from north to

south under a gradient of approximately 0.003 feet/foot.

113



The Vincentown Formation supplies potable water to domestic wells
“located upgradient in eastern Saiem County, where groundwater in the

~ adquifer is moderately hard with-high izon.content: Saltwater intrusion into
_thé“*aquifeaf occtirs along the Delaware Riverin western-Salem County,

~ however, rendering water quality brackish and nori-potable. The
Hornerstown and Navesink confining units separate the Vincentown
Formation from the:Mount Laurel-Wenorah Formations. The Mount
Laurel-Wenonat aquwa occurs from approxirﬁately 135 to 170 feet bgs.
Both potable ang' ‘fi‘r,efwéﬁter suppty wells at the stations are screened in

this formatiori-as weli‘as the PRM aquifer. .« .
g. Groundwater Use

- As described above, severai geologic formations beneath. Artificial

‘ Is!and‘ccntain transmissive units.and are capable of supplying a
useable quaritity of water.. The shallow and manmade geologic units
beneath the Station are not transmissive and groundwater within the
shailow zone is not used for putable or non-potable purp’oses.
Moreover, in the general vicinity of the station there are no public water
supply-wells-or.private wells completed in the Vincentown Formation. ..
The station derives its.potable and sanitary water from the Mount
Laurel-Wenonah and/or PRM formaticns, where supply
wells for both Salem and Hope Creek are completed at depths of
approximately 300 to 1,100 ft bys. The nearest public water supply well

is located approximately 3.5 miles from the station in Delaware.

3. PSEG has procedu‘rali‘zed the cqmmiﬁnent to sample the RGPP
-monitoring welis twice per year for tritium and plant related gamma
isotope concentrations and annually for strontium. The results of analyses
performed in 2007 are discussed in Section [V and includéd in Tables 4A
and 4B.
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- Samples of surface water from the Delaware River viater.are collected
monthly byPSEGfa_s' part of the existing site <_R<E.MPJ bﬁogram. Therefore,
it was n'bt conéideredfnécessary‘tof;inAc;orpqrate*DelawareA PRiver sampling
into the RGPP. ., g R R R C

‘4, PSEG has |mplemented new:procedures to identify and report
- new Ieaka spiils, or other detections with potentia! radiological
5|gn|f|cance in a: timely inanner. Nc new-leaks;.spills, or other
~ detections with potentlal radaologmal significe. nce to: stakeho'ders
were identified in 2007.
' 5. PSEG regularly assesses analytlcal results to identify adverse
trends. The mve,stlgatlon mntuated at-Hope Creek exemplifies this
commitment, where Hope Creek initiated the-investigaticn-at tritium
concentrations in groundwater- ='|gn|f|c ntly-below the QODCM
“Environmental L..D with limited data for trending to 2nsure timely and
effectlve responbe to unexplained results.. Investhatuon results are

dlscus:,ed in Sectien IV..* .o e

6. PSEG:WEII take all-necessary corrective actions to protect

groundvs)'ater resources. | -
Radi‘o'nuclide Evaluation Stratégies
1. - Evaluation Strategy for Tritium

" The strategy approved in the Salem;GR.S RA'NP is applied to
the in'terpretation of tritium data generated during the RGPP:

115



{

If tritium is detected m groundwater samples from Station monitoring
wells at concentrations above 3,000 pCi/l (ODCM LLD), further

evaluation of the source and extent of tritium, strontium and plant-

related gamma emitters will be completed. Additionally, PSEG has

implemented-procedures:defining escalating investigations at tritium

concentrations-between 200 pCi/l-.and-3,000 pCi/L: T hese procedures

‘define the investigative criteria for each specific monitoring .well based

on the background tritium concentration to ensure the proper

ihvestigation is initiated to rﬁee_t the objectives of the RGPP.

. P
L LA P IR L

.2:. =Evaluation: Sttategy for Strontium

T. 2 .
. I .
[T R e e, .
LERRS [ R N

.+PSEG madea decision to add total Strentium (Sr) as an analyte for
w et groundwater samples. AnalySes_ were perfermed for total Sr, which
~« “includes both -Strontium-89 and ,Strdntium 90. The detection of Strontium

above 2.0 cCi/L (the lower quantitation limit), was established by PSEG -

* asa further investigation criteridn;_detections ator above this

concentration would result in implementation-of the investigative

measures outlined above. . -

‘3. . Evaluation Strategy for Plant-Related Gamma Emitters

- Plant related gamma emitters are analyzed by multi-channel gamma

spectroscopy to the Environmental LLD-specified-in the ODCM. The
results of the.analyses would also be used to assess any-plaht-related

radionuclides detected-in groundwater. If analytical results suggest

: specific,:sources are likely, these sources will be further investigated to

enable mitigation of releasés to the environment. The ODCM
Environmental LLDs were applied and no detections above these

concentrations have occurred.
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Any detection of a pl_aht—related garrima emitter above the ODCM
concentration wouid be‘inVes‘ﬁgated?
Characteristics of Tritium (H;g-) v B T e
Tritium"(chemiéai symbol H-’B)‘??:‘s“fa¥x‘=ad-icactiVe isotope of hydrogen. The
most common form of tritium:is tritium -oxide; which is'also called |
"tritiated water.":The chemicai pr"ob'e/rztie's”i'i'of.-.ﬁr.'i‘tium are essentially those
of ordinary hydrogen.” -~ R

Tritiated water béhaves-‘thé same és ordinary water in both the
environment and the bedy. Tritium can De-taken:into the bo’dy by

“drinking water, breathing air, eating food, or absorption through skin.
Once tritium enters the body,it disperses quickly and isunifc)rmly
distributed throughout the body: Tritium is excreted *pri'marélyﬁ through '-
urine with & clearance rate characterized by an effective bhiological half-
life of about 14 days. Within one month or so after ingestion, essentially
all tritium is cleared.:Crganically bound tritium (ritium thatis

“incorporated in organic compounds) can .rémainvinithe-body for a longer

-period.

Tritium is prbduced ‘naturally in'the upper atmosphere when cosmic rays
strike air molecules. Tritium is also produced during nuclear w'eapons‘ :
explosions, as'a by-preduct in reactors p-rdducing. electricity', and in
special production reactors, where the isotopes lithium-7 and/or boron-
*10 are activated to produce tritium. Like normél water; tritiated water is
*  colorless and odorless. Tritiated water behaves chernically-and
physically‘ Iike'nontritiated water in the subsurface,_‘and ,_ther_efdre tfitiated
“water will travel at the same velocity a3 the average grouhdyvater
velocity. - | ‘
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Tritium has a half-life of approximately 12.3 years: it decays -
spontaneously to helium-3 (He-3). This radioactive decay releases a
beta particle (low-energy electron). The:radioactive decay of tritium is the

source of the health risk from exposure to tritium. Tritium is one of the

: jeast dangerousi radionuclides because it emits very weak radiation and

‘leaves the body:relatively quickly. Since tritium-is almost always found

as water, it goes'directly:into soft tissues.and organs. The -associated

dose to these tissues is generally uniform and is dependent on the

- water ¢ontent of the specific tissue.
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Program De'scripti‘c").n B

Ty

This section describes the’fge'nera%vaj{nalytiz:al:.’methodalogies used to :
“analyze the environmentat samples fosradioactivity for the Salem

. and Hope Creek Gz2nerating Station RGRP .in:2007.

“In-order to achieve the stated objectives, the current program includes

the following analyses:

e Concentrations of gamma emitters in groundwater. -
.’ COncentrations of strontium in'groundwater.
» Concentrations of tritium in groundwater.

As noted above, samples of surface water from the Delaware River
water are collected monthly by PSEG as part of the existing site REMP
program. Therefo're, Delaware River samplingv.is hot incorporated into
" the RGPP. | '

~ I Sampling

Groundwater samples were collected from all monitoring wells. These
samples were collected by PSEG Maplewood Testing Laboratory
Technicians. Consistent with USEPA and NJDEP guidance, a modified
low-flow sampling methodology was used. This fnethodology is

consistent with protocols established for the Salem GRS investigation.
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‘ Groundwater samples were analyzed for plant-related gamma emitting
radionuclides, and tﬁtium, and annually for total strontium by a qualified
. laboratory:: Samples were collected in April and Cctober 2007 for the
saméipa‘rameter@ffrorh-_fall 26 RGPP:we!_Is;.-"We'lIv,details are shown on
Tables.1 and.‘:2‘_f.';z‘lv_é:e;:":".z;»::-f:“ - ‘

e

The 26 wells:in:the RGPP ‘are sampled at a- minimum of twice per
year. Samples of wéter .are collected, ‘managed, transported. and
analyzed in accordance with approved procedures following EPA
methods. Sample iocations, sample colleciicn frequencies and
analyﬁcal frequenciesare controlled in accordance with approved
station"%p'rocedu‘res.'Gontrac_tdr and/or station personnel are trained in
>the do:'il’é:ction;2?preaerv§tion mariagement; ahd shipment of samples, as
well as in documentation of sampl.ing events. Analytical laboratories are
éubject to internél quality assurance programs and 'ihdustry cross-check.
“prograrmns. Station personnel review and evaluate all analytical data

" deliverables as datarare received.: Analytical data results are reviewed

© “for adverse trends, or.anomalous data, field measurements are

‘reviewed to monitor-for changes to‘liydrcgeologic conditions.

B.  Data Interpretation

The radiologicai data collected during the history of the stations in the
groundwater were used as a baseline with which current operational

data were compared: Several factors are i,r‘nportant in fhe interpretation
of the data:-_
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BT Lower Limi.t.of Detection .- - .= ';’.’ri....i

A L T
Y

- The: lower limit of detection (LLD) is specified 1 federal re.gﬁiation asa
minimum sensitivity Vaiue~‘thatiﬁ\ust-he achigvae routinely by the
.‘analytical parameter. Thé Environmental LLD specifiedin the ODCM
for tritium is 3,000 pCi/L (ODCM Table 14.12-1 for Salem and Table
14.12.1-1 for Hope Creek;. For th’é‘fRGPP,aII _t'riitium*a\n;glyvses' are
performed with the LLD of 200 pCilLe + .« -l

2. Lébo'fa'tO'MMeasurements Unceeﬂaint<;'<;.“:"f; S S
e CoMnew UTTLLETLL L

The estimated uncertainty in measurement of iitiurr inses .

environmental sarnples is- frequently on the order :)f "C°/, cf-the

measuremenlvalue S B AT R S L

Sfatistically;ithe: exact value of:a:measuremant is expressed-as a range
with a stated level of c‘onfidence- The convention is to report results with
" a 95% levelof confidence. The ncertainty comes from calibration

standards, sampie volume or welght mea%uremerts sampling

o Auncertalnty and other factors

e e
L1

‘Analytical uncertainties are répongd at the 95% confidence level in this

repoit-for r'epqri'ihg_ consistency-with the AREOR. .

:3. - Groundwater Quality Data Analysis

~ Groundwater samples generally consisted of at least four aliquots,
- denoted as "A", "B", and "C" samples and the NJDEP-BNE split sample.
' These samples were either submitted to alaboratory or held as back up

“samples as described in the following section.
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Groundwéter "A" samples were submitted _fo the station's onsite
chefnistry-,laborgtory for tritium 'and garhrﬁa scans: If these scans

- sjndicated that tritium concentrations Wer_ve;, below 10,000 pCi/L and no

- plant-related gamma emitters Wepe'pres,entf(all—RGPP sambles met this
criteria), then:the "'B" sampies; were;submitted to TeledYne Brown

-+ analytical laboratory for-low-level-analysis. "C" samples were held as
back up until:the: analytical results were receiVed and determined to be
accurate andvalid.:n the event that the results were believed to be
questionable;the C" samples were submitted for analysis.. However,
none were required |n 2007. Sample aliquots were also periodiéally

transmitted to the PSEG Maplewood Testing Services laboratory for

comparison and quality verification. Additionally a split sample from each

well was submitted to the NJDEP-BNE d‘esignated laboratory, Eberline

-~ Services; for analysis regardless of the screening concentration,

.-+ according to the request of the BME. Results for these samples will be

- provided by Eberline Services to the NJDEP-BNE. - -

C. Background Ana!y.sfs '
A ore-operational »radiolggi__cal;environmentalmon.itoring ['Jro,gram,;(pre;-
operétional REMP.) was conducted to establish background radioactivity
levels prior-tc operationof the Staﬁon. The pre-opeérational REMP did not
address the groundwater at the facility from a radicnuclide standpoint.
Subsequent natural and anthropogenic events and activities, such as
half-life, nuclear bomb testing,‘and Chernobyl, have altered the
radiological environmental character. Some of the anthrepogenic impacts
- Were cleafly identified during the Salem GRS investigation by age-dating
- characterization of low-level tritium concentrations. Anthropogenic
| impacts have also been historically noted in Annual Rvadiologicial :

Environmental Operating Reports (ARECRS).
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" Backgrouhd--evaluation for each 'm'o"r“\itorinng'el!~was;"e‘o‘nduct'ed using

“ adjacent well concentrations, upgradient concentrations, areal gradient

-imp3cts from. construction, and similar-factors#A factorto be considered
in the RGPP i$ the very’iow tevel:of tritiumin the groundwater and the
mablllty 0 reasonably perform reproducnble analyses at a lower level

‘than 200 pu/L..Sa‘nee plant-related .radlonuchaes have not been detected

iR thegf()undwater-" even in ine known’area at the Salem GRS, the ..

' ’--"’hlstoncal bac,\ground value is ' not-detected":and’ thele is essentially no.

"~ .comparative data ST e GRS

T Creationi of Tritium L i TR AT T R

* Tritium is created ‘in the environment fro:n: naturally o:cc_lj'.‘ri'i.:“.;g processes |
”"'b.o"tH”ébshi‘c and subterrancan,; as Qveil as '”POﬁ')‘an*'hropogef\ic (i.e., man-
. made) sources. In thz upper atmospnere "Cosmogenic” tritium is ’
- produced from the bombardment-of--stable nuclides and combines with
oxygen to form tritiated water, whicﬁh!will then enter the hydrologic cycle.
Below ground, "lithogenic" tritium is pvro'du‘ced by the bombardment of
natural lithiurri presem in crystalline-rocks-by:neutrons produced by the
radloactlve decay of naturally abundant uranium and thorlum Lithogenic
production of tritium is usually negligible compared to other sources due
‘to the limited- abundance of lithium m rock. The Ilthogenlc ta itium is

: |mroduced dlrectiy te gloundwatu

A major anthropogenic’ source of t'rit’iumand strontium-90 comes from the
: fofr”ne‘r atmospheric testing of thermonuclear weapons: Levels of tritium
“in.precipitation increased signif'i}cantly during the .19505,'5’"‘5 early 1960s;

and later wiﬁh additionali testing, resulting in the releaee of significant

amounts of tritium to the atmosphere.
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The Canadian heavy water nuclear power reactors, other commercial
' power reactors, nuclear research and weapons production continue to
“cinflagnce tritium concentrations in the. envirvo‘riment. 5 ’

) TS Vo R A A

2. Precipitation Data

Precipitation samples are routinely collected-at stations *ardund the world

for the analysis of tritium and other radionuclides. Two publicly available

- databases that provide tritium concehtratiohs inv precipitation are Global
‘Network of lsctopes in Precipitation.(GNIP) and USEPA's RadNet .

- database: GNIP provides t‘ritium'-pre-c'ipi.ta}tion concentration data for

samples collected world wide from 1960 to 2007. RadNet provides

* fritium: precipitation 'éoncentration data for samgles collected at stations

" *througr ot the:ﬁ-U.S."%rcm 19€0 up to and including 2007. Tritium

- “‘toncentrations peaked arcund 1963. This peak, which apprbached

++.10,000 pCi/L for some stations, coincided with:the étmospheric testing
+‘of thermonuclear weapons. Tritium:concentrations in surface water
-showed a sharp decline up until 1975 followed by a gradual decline
since that time. Tritium concentrations in wells may still be above the
200.pCi/L detection limit from the external causes described above.
Water from pre\)ious' years and decades is néturaliy_éaptured in.
groundwater, so some well water. sources today are affected by the

surface water from the 1960s that was elevated in tritium.
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Results and Discussion:

The locations of the ‘wells relative to major:plant ccmpanents. are shown

' in Figures 1 and 2. The analytical results are shown on Tables 4A and

4B.

A. - Groundwater Results . - v rosg ol 5y r
Sa'mp!e'sx were}-collected;from RGPP ‘monitgring-wells-throughout the
year in-accordance vith the station. radiologizg!-groundwatzr protection
program. Analytical results and anomalies :,a:re.;di‘sjeu;_sseg,.b,e,l,ow.
Tables 4A and 4B pu"esent~'the:grouhd~ water qualitv-anaiytical results

from the 26 RGPP wells. The groundwzter samples-were analyzed for

| ti‘itgum, vstront}ium and plant-‘-r.elat_ed ‘gamr'na emitters by Teledyne-Brown.

-The lower quaniitatior: limits for tritium and strontium were 200 pCi/L

and 2.0 ;-pCi/L, respectively. Gamma emitting isotopes-were analyzed to

fhe LED.shown in Table 3, plant-related gamma emitters were not

‘detected during the investigation. ..

Tritium at Salem Generatina. Station -+ ..« -

The resulis of the laboratory analysis indicate that {ritium was detected
(i.e., reported at a'cohcentrafioo above the lower quantitation limit of 200
pCi/L) in groundwater within the shallovs) water-bearing zone (i.e., riverbed
deposits) in three of the Salem monitoring wells samp}led'. The sampled

wells included all of the "B Series" wells, and existing wells T, U, Y, Z and

'AL. Detection of tritium occurred in wells AL, and Z and BD, which i

located just outside the cofferdam. The tritium conicentrations in these
wells were above the quantitation limit, reported as 243 pCi/L, 264 pCi/L
and.217 pCi/L respectively.
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The concentration of tritium detected in these wells is greater than an
rorder-of magnitude below the ODCM LLD of 3,000 pCi/L. The tritium
concentrations are being monitored ‘and trended in these wells

through semi-annual sarnpling. No adverse trend has been observed.

Tritium at Hope Creek Generating Station - . -

.Hope, Creek Generatinq Station has observed Iow concentrations
of trltrum |n ceriarn weIIs and anomalous trrtlum concentratrons in

other specrfrc wells

. Basec on the 2006 tritium resuits, Sample frequencies Were'increased

on specrfrc wells in accordance with the evaluation protocol discussed
o 'rn Sectron I.c above and Statron procedures Tritium was detected
(concentratron greater than 200 pCr/L) in wells BM, BN, and BQ at
concentrations ranglng from < 200 pCl/L to 326 pCi/L. Tritium was
detected in the range of < 200 pCr/L to 481 pCi/l at Well BJ, located
down gradrent of the CST These Iow concentratrons of tritium were
‘evaluated and determrned not to be indicative of an adverse trend,
these wells are belng monrtored semi- annually and the results will

continue to be evaluated

Wells BH, BI, and BK have presented anomalous tritium concentrations,
ranging from < 200 pCi/L to 967 pCi/L during this reporting period.

. Confirmatory analyses were inconclusive and more recent analyses
show a significant reduction in the reported tritium concentrations.
Laboratory quality assurance and'quatity control have been evaluated
and determined not to be the source of the anomalous data. To ensure
adequate trending and evaluations, sampling frequency for these wells
was increased as shown in Table 4A. These analytical results showed

no adverse trends:
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Strontium
_ Total strontium .including Sr-89 and Sr-90,.was not-detected.above the
LLD of 2 pCi/L.in.any RGPP. well sample.; -~ o+ oz -

Gamma Emitters

‘No plant-related gamma emitters were detected to above the ODCM
Environmental LLDs in any RGPP weli'sanipies. Naturally occurring
Potassium-40 was detected in 7 of the wells'sampled.

I NS PACH:

- B. Leaks, Spills, and Releases =

No significant leaks, spllls or releases occurred or, were detected

_7r

during this monitoring. penod

C. - Tr_ends .

There have been no adverse trends |dent|f|ed through the RGPP
during this reportmq perlod
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D. Investigations

Salem Generating Station

The tritium detections.at-Salem: Gegn,efafi,ng Station weré evaluated
and determined to be.greater than an order of magnitude below the
Fu_rth‘erﬂln_yest\i_gatiqq Criteria: The investigation included validation of
“the results through independent analysié and is continuing through
semi-annual monitoring of the wells for tritium concentration and

evaluation of the resuilts.-

Hope Creek Generating Station -

The tritium detections at Hope Creek Generating Station were
evaluated and determined to be less than an order of magnitude
below the Further Iri‘veStigat'ion Criteria. Other than Well BJ all other
wells included in this investigation showed significantly lower in tritium
concentrations. The'investigation included validation of the re.sults
through independent analysis and is continuing through semi-annual
monitoring of the wells for tritium concentration and evaluation of the

results.
E.  Projected RGPP Activities

The RGPP will be continued in 2008, being modified as required to
adaptively manage the program to meet the objectives. Sampling will
continue on the following schedule (in addition to the specific wells
which exceed the LLD of 200 pCi/L being sampled quarterly for

tritium concentration at Hope Creek):
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Tritium will be analyzed at least twice each calendar year to
an LLD of 200 pCi/lL; R T it
Plant-related gamma emitters will be ahalyzed semi-
annually to the ODCW Envitenmental LLD: and;

Strontium will be ana'lyz‘édf‘féh"ﬁuany' as tét-’él"strcntium- if the
total strontium is greater thaii'2.6 pCi/l.a separate anaIyS|s
will be performed specmcally f5r-Stronium-89 and

strontium-90. -~ - ¢ ° R e
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Table1 Monitoring Well Construction Details, Hope Creek Generating Station

! Installation | Construction } Diameter | Total Depth| Monitoring MP MP Monitoring B
Well ID Date Details (inches) | (feetbgs) | * Interval Elevation | Elevation Purpose - Source Targets
‘ ) . (feet bgs) | (feet RPD)| (feet msl) )
Well BH May-06 Sch-40 PVC 4 37.0 27 - 37 97.92 8 Perimeter NA
Weli Bl May-06 Sch-40 PVC 4 38.5 '285-385 938.6 9.68 Source : Facilities; Piping
Well BJ May-06 Sch-40 PVC 4 38.0 ‘ 28-38 100.23 10.31 Source Condensate Storage & Transfer; Facilities; Piping
Weli BK May-06 Sch-40 PVC 4 38.5 -285-385] 98.19 8.27 Perimeter NA
Well BL May-06 Sch-40 PVC 4 35.0 25-35 99.71 9.79 Perimeter NA
Well BM May-06 Sch-40 PVC 4 38.0 28 - 38 99.76 9.84 Source Facilities; Piping
Well BN May-06 Sch-40 PVC 4 12.5 75-12.5 102.64 12.72 Source Auxiliary Boiler Building; Piping
Well BO May-06 Sch-40 PVC 4 36.0 - 26 - 36 97.98 8.06 Perimeter/Source Building Sewage
Well BP May-06 Sch-40 PVC 4 38.0 . 28 - 38 99.06 9.14 Perimeter/Source Building Sewage
Well BQ May-06 Sch-40 PVC 4 42.0 . 32-42 102.16 12.24 Source Auxiliary Boiler Building; Dry Cask Storage Building; Piping
Well BR May-06 Sch-40 PVC 4 - 40.5 .30.5-40.51 104.28 14.36 Perimeter/Source Piping; Dry Cask Storage Building
Well BS May-06 Sch-40 PVC 4 35.0 . 25-35 100.55 10.63 Upgradient . NA
Well BT May-06 Sch-40 PVC 4 385 . |285-385] 99.60 9.68 Upgradient NA
-‘Notes: .
MP Measuring Point )
bgs Below ground surface
RPD . Relative to plani-datum - -
mst. .. Relative to mean sea level (NAVD 1988)
NA . Not apphcable !

- NAD 83,

North American Datum 1983
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Table 2. Monitoring Well Construction Details, Salem Generating Station, Hancock's Bridge, New Jersey

Installation Construction Diameter | Total Depth Monitoring MP MP Monitoring
Well ID Date Details (inches) (feet bgs) Interval Elevation Elevation Purpose Source Targets
(feet bgs) (feet RPD) (feet ms!)
Welt T Jun-03 Sch-40 PVC 2 31.2 21.2-31.2 104.13 14.21 Source Facilities; House Heating Blr
Well U May-03 Sch-40 PVC - 2 32.2 27.2-32.2 98.57 8.65 Source Facilities; House Heating Bir
Well Y Sep-03 Sch-40 PVC Y 37.0 27.0-35.0 101.81 11.89 Perimeter NA
Well 2 Sep-03 Sch-40 PVC 2 37.5 27.5-375 101.86 11.94 Perimeter NA
Well AL Jan-04 Sch-40 PVC .2 25.3 15.3-25.3 99.13 9.21 Perimeter NA
Well BA May-06 Sch-40 PVC 4 39.5 295-39.5 101:07 11.15 Perimeter NA
Well BB May-06 Sch-40 PVC 4 47.0 37 -47 99.38 9.46 Perimeter NA
Well BC May-06 Sch-40 PVC 4 38.0 28 - 38 98.78 - 8.86 Source / Perimeter Facilities; RAP Tanks; Piping
Well BD May-06 Sch-40 PVC 4 40.5 30.5-40.5 98.78 8.86 R _ Source Facilities; RAP Tanks; Piping
Well BE May-06 Sch-40 PVC 4 37.0 27-37 98.31 8.39 Perimeter NA
Well BF May-06 . Sch-40 PVC 4 42.5 32.5-42.5 99.11 9.19 Perimeter NA
Well BG May-06 _ Sch-40 PVC | 4 37.0 27 --37 100 ~10.08 - Perimeter - NA
Well BU May-06 Sch-40 PVC . 4 36.0 26 - 36 100.16 10.24 Upgradient NA
Notes:
MP Measuring Point
bgs Below ground surface
RPD Reilative to plant datum
mel. Relative to mean sea level (NAVD 1988} -
NA -Not applicable,

" 'NAD 83 :

North American Da_tu}n 1983




~ Tabie 3. Reievaiit-Grouiidwater Screening Criteria, Salem and.Hope:Cre_ek

. .. Generating Stations

v ,:: “w ie o=

Pogie

isotope™ ~ "

~~RGPPLLD (pCilty) -|. '

[ TR
BRI

PSEG Reporting Level
- (pCilL)

. Tritiuxﬁ Conc.(pCMQ i

200

... 3000*

Total Strontium {pCi/L)---

2.0

8

Mn-54 - .

15

1000 - -

Fe"59 \4-.“

.30

400

Co-60

15

300

Zn65 - - -

30

- 300

 Nb-95 """

15

400

Zr o5

15

200

... Cs13& .

15

30

- . C8-137. .- .. - N

18

50

Ba-140

60

200

" La-140

200

' Intérmal Report, ODCM Repirt at 30,000 pCilL

B
[
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Table 4A. Groundwater Tritiuirn Analytical Resuilts,
.- . -Hope Creek Generating Station_ .. . .

‘ o R

IR LR
i me v ;

Tritiu}n Coﬁé." ! Tritium Conc.:

 Well 1D Sample Date (pCilL) ___WellID Sar:qplé Date (pCilL) -
Jan-07 967 ’ : : Jan-07 | <200

Feb-G7 476 | ET 1 Feb-07... 1~ =200

B ~ Mar07 | <200 S g T Maro7 ] <200 -
S Apro7 ~_ 301 C e [T TApro7T T T 728

- Jan-07 - - 475 - . S Jan07 . | 347

Feb-07. . 284 ...+ | .. Feb-07: <200

Apr-07° 214 ' T Apr-G7.. ~| <200 -

Oct-07 ' 350 1 R e =X _

o’

-~ Jan-07 g 402 BO "k . Apr-07" <200

Feb-07 ass | | P2 oct07 | <200
B8J "~ Mar-07 481 S e S NS
Apr-07 269

Oct-07 <200 o Apr-07. <200

BP Oct-07 - <200

Jan-07 <200

Feb-07 ' <200 , ‘ Jan-07 <200

BK Mar-07 <200 - Feb-07 326
- Apr-07 . <200 BQ Mar-07 ' <200

Oct-07 383 Apr-07 <200
o Oct-07 = | <200

Apr-07 - ‘ <200 ) Apr-07 <200

BL BR

Oct-07 <2Q0 - -~ Oct-07 <200

Apr-07 <200 Apr-07 <200

BT BS

Oct-07 <200 ' Oct-07 - <200
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Table 4B Groundwater Tntlum Analytlcal Results

Salem Generatmg Statlon

Pk o Tﬂtw\m Conc S . . Trifium
Well ID Sample Date | (pClIL) ~ ‘WellID . || Sample Date [Conc. (pCi/L)
Jan-07 <200, .. L Jan-07 . <200
AL . Apr-07 f?ff‘-‘24.3f.¢_,‘ ) ‘U ; vApr-07.' ‘ <200
Jul-07 203 . : Jul-07 <200
Oct-07 %200 Oct-07 : <200 -
Apr-07 - '} <200
BA May-07-" - it 12200
Oct-07 2200 Jan-07 <200
R e Feb-07 <200
BB Apr-07 ’ } ' <200 Mar-07 <200
Oct-07. " - ¢ <200 . Apr-07 <200
‘May-07 <200
BC Apr-07 <200 v J'un-p7 <200
Oct-07 . <200 Jul-07 <200
- e Aug-07 <200
BD Apr-07 25(_;‘ : Sep-07 <200
Oct-07 . 264 , " Oct-07 <200
f L Nov-07 <200
£ ~ Apr-07 . <200 Dec-07 <200
B Oct-07 © <200
g BF Apr-07 <200 . )
- Oct-07 - <200 Jan-07 <200
‘ ‘ ‘ Feb-07 <200
iB s Apr-07 <200 Mar-07 <200
c Nov-07 <200 . Apr-07 217
o May-07 <200
" BU Apr-07 <200 7_' Jun-07 <200
Oct-07 <200 Jul-07 <200
B ‘ Aug-07 <200
. Jan-07 <200 - Sep-07 <200
T - Apr-07- <200 .- | Oct-07 <200
Jul-07 . <200 Nov-07 <200
Oct-07 <200 <200

. Dec-07
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Table 5. Groundwater Elevations, ‘Sa!em and Hope Creek ,G_e,neréting Stations -

-

’

. : Depth to Depth to ] S o
Well .. ... | Reference Point . Wiater Water-Level Water-Level . Water Water-Levei - Water-Lovel
ldentification| Location | Elevation - (ft btoc) ‘Elevation (tt rpd) | Elevation (ft msl) (ft btoc) Elevation (ft rpd) | ‘Elevation (ft msl)
: ' {NGVD 1988) 16-May-07 . 16-May-07 16-May-07 01-Aug-07 01-Aug-07 01-Aug-07
Well T SGS °14.21 11,67 1 92.46 254 13.59 90.54. . - 0.62
Well U - |SGS 8.65 - .8.27 : .NA ~ 0.38 6.24 92.33 241
Well Y SGS 11.8G: - - 105 - . 91.31 1138 10.62 914 .. 1.48
Well Z 5GS 11.94 | 10.52. -91.34 : 1.42. 10.44 91.42° 1.5
Well AL SGS 9.21 AL 92.02 2.1 5.99 92.14 2232
Well BA SGS 11.15 - 9.71 91.36 1.44 8.79 91.28 1.6
Well BB SGS 9.46 8.53 90.85 0.93 8.31 '91.07 ¢ 1.15
Well BC- SGS 8.86 7.31 91.47 . 1.55 7.35 91.47 1.51
- {WellBD SGS 8.86 7 91.78 -1.86 7.21 91.57 . 168
- |Well BE SGS 8.39 6.6 91.71 1.79 6.73 91.68 . .. : 1.6€
Well BF SGS 9.19 7.4 91.71 1.79 7.58 9163 . < - 1.51
Well BG SGS 10.08 7.73 92.27 2.35 . 8.03 91.97 ° 278
Well BH HCGS 8 - 6.33 91.59 . 1.67 _6.49 9143 . - 1.51
Well BI HCGS 9.68 7.13 92.47 2.55 7.19 9141 & - 2.4¢
Weli BJ HCGS 10.31 7.24 92.99 3.07 7.42 92.81 © - 2.8¢9
Well BK [HCGS 8.27 - . 6.25, C . 9194 . 2.02 6.25 ..91.94 - . 208
Well-BL |HCGS . ... 979 4829, 1 - - 9142 e '8.43 i 9128 ¢ - 136
Well BM HCGS ... $ 984 L NAL P NAT _._NA ‘79 COTE6 7 w194
Well BN . HCGS - 11272 ’648 "~ 86.16 .. Sl 6.24 761 - 9503 15 . . 5
Well BO HCGS ; 8.06 - NA- CONATTH CONATT-T CNAE T TTENAS T Te NA
Weli BP HCGS - 914 ~ 8.54 - 9052 ¢ i 106 i8.34 . 9072 0 F T Q8
Well BQ HCGS 12.24. NA NA - “NA - NA - NA - P : NA
1Well BR HCGS 14.36 ; 12.44 91.64 A72 . 4276 ¢ ) o 91b2 | 1.6
Well BS HCGS 10.63 i 7.77 : 9278 ¢ 286 . 7.98 92,57 2.65
WellBT - -~ |HCGS - 9.68 ¢ - 659 . 93.01 -'3.09 7 926 .., 2.63
Well BU - JSGS 10.24 ] 732 92.84 112.92.4 7.65 90.51 P 253
Notes - . ' C -
“ftbgs < - Feet below ground surface. L
ft rpd - Elevation (in feet} relative to plant datum. N S ’
ftamsl  Feet above mean sea level (NAVD 1988). e R
) . Mean tide level at Artificial Island is O 1" feet (NAVD 1988) ‘ :
NA ~ Data not available : y f .
UTM Unable to monitor (No accecs) | 2 ;
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Table 6. Llst of Systems of RGPP Interest end General Locatlon and Descnptlon of System Hope Creek ;

e i

B Generatmg Station

D TR o e

System Name

System lD

System Descrlptlon/Locatlon

Core Spray System

“IBE -

5o Provrdes support. to- nuclear reaction process; housed within the Contammenl Dome.

Reactor Core Isolation System BD ... - |Provides s‘x;injic:)rt-io_.nﬁ?l'éérireéetiti_n';préees"s_; housed within thé Containment Dome.
Fuel Pool Cooling and Cleanup ~ |EC . .. ~Provides support to nuclear reaction process; housed within the Containment Dome.
Filtration, Recirculation, and GU . ..., - |Provides support to nuclear reaction’ process; housed within the Containmént Dome.
Ventilation System (FRVS) . : RIS SR ' . : :
Containment Atmosphere ('ontro] GS .-~ . : |Provides:support to nuclear reaction process; housed within the Containment Dome.

System

[

Reactor Bunldmg HVAC System

’

. .:GR( L

Provides support to nuclear reaction process; housed within the Containment Dome.

Lube Oil Storage and Transfer

Located within the Outer Containment Building.

System

— Ty LT

SL

Reactor.Building Pressure Relief ,; "|Located within ;he Outer Con"la'inment Building...!....0. )
System___ ‘ ' '
Auxiliary Burldmg HVAC,System |GH: Located.at the boundary between the Outer Contammem Building and the Hope
(Radwaste Area) ) Creek Service/Radwaste Building. ',
. quund Radwaste System HB Located within the Radwaste Building. ..
Radioactive Laundry: .. |nA JLocated within the Radwaste Building.
Auxiliary Bulldmg HVAC System GL . |Located-within the Radwaste Building.
(Service Area) . o | e
Building and Equxpment Drains * - |HG Located within the Turbine Building.
Turbine Building HVAC System |GE Located within the Turbine Building. .
Condensate Storage and Transfer |AP/BN Contains and transfers water used in cooling applications; located outside of the
System L 3 ) sheetpile adJacent to the Outer Containment Bulldmg )
Residual Heat Removal System ~IBC Contains and transfers water used in.cooling apphcanons located outside of the
. A ' sheetplle ad]acent to the Outer Containment Building. :
Service Water System EA Provides raw water from the Delaware River; located within sheetpile trench.
Storm Drainage System LB Collects precipitation runoff.
Building Sewage System LA Processes waste water generated from sink drains and other comfort facilities at the
Station.
Auxiliary Boilers FA/FB Provide additional power to Station. .
Circulating Water System DA Supports cooling process; located within containment trenches and containment
. sleeves.
Cooling Tower DB Supports cooling process for steam turbines.
Low Volume Oily Waste LE Oily water from oil storage tank contaminant basins
High Pressure Cooling Injection  |BJ

Cooling support to nuclear reaction process

System
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Table 7. List of Systems of RGPP lnterest and General Locatlon and Descrlptlon of System Salem Generatmg

- tatlon T LAt

e

System Descrlpuon/Locatmn

System Name System ID
Auxiliary Feedwater. AF . IProvides feedwater to supplement steam generatxon progess. Storage tanks located on the
. . ) west side of the Auxiliary Building, situated above the cofferdam.
Building and Yard BD * |Located within and atound the Turbine:Building and througliout the Station yard.
Drains | U . _ -
Feedwater and CN/FW Contaifis and-transfersiwater ttdiisported to stcam generator from turbines; located inside the_
Condensate, .. ... Turbine Building and between the Containmént Dome and the Turbine Building.
Condensate Polishing CP. Contains and'transfers condensate fromthe Turbine Building to the proximalTy]ocated
L N . Condensate Polishing Buildings. -

Chemical Volume - CcvC Provides support to the nuclear process water: management systems; housed within and
Control . . adjacent to the Auxiliary Building and wnthm the Containment Domes. '
Circulating Water cw Non contact cooling-water for the condensat.on process; runs from the’ Delaware Rlver to the

” . Turbine Building. : i )
Demineralized Waterr  |DM Provides support to Reactor Coolant System; located adjacent to! the Auxnhary Building.
Steam Generator Drains- |GBD J|Provides support to the steam generation process; located within the Containment Domes and
and Blowdown ‘fruns to the Waste Basin to the south and to the Turbine Buxldmg L
House Heating Boiler HHB Steam source for building heating; located to: ‘the north of the Turbme Building
Non- Radloactwe Liquid {LW Liquid Waste lines that'run from the Turbine Building south and &ast to Clanﬁers I and 2 and
Waste an the equalization basin, N . :
Main Steam MS - Contains and transfers steam from thc Gcnerator to the Turblrf*s lo\,ated within'the

. " Containment Domes and run to_the Turbme Building. : .

Spent Fuel Pool Cooling }SF Supports storage and transfer of spent’ fuel located within the Fuel Handllng Buildings. -
Safety Injection Si Provides support to the nuclear réaction process storage’ tanks located on the:west side ofithe,;

Auxiliary Building, situated above the cofferdam. . R

Service Water.... Sw | Provndes raw water from the Delaware Rlver located south and east of the Contamment
. ' B R Domes. B : o
Radioactive Liquid WD Located. thhm the Auxnhary Bunldmg
Drains s S : ' Sy e,
WL . - |Radioactive liguid waste system located prmarlly in the Contammcnl Dome and the

Waste Liquid.

Auxiliary Butldmg
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~ Table 8 Salem and Hope Creek 10

KB ;—H::":'." R T Sal

FR 50.75(¢) Data

Spill/Discharge

Quantity(ies) Spilled

Location of Spill/Discharge |

Descrlptlon o

_ Dlscharged P
Apr-95 ~ 88 mCi Hope Creek and Salem - Steam from the Decon Solutlon
‘ - Evaporator released from pre
_ ‘ o Creek's South Plant Vent.
Jun-01 ~5Ci Unit 1 RWST Salem Un|t 1 RWST Nozzle Leak
Sep:02 ! 5 Ci * ' Ground west of Unit 1 Spent Blockage of the Sﬁent_Fuel Pool
- ' F.Fuel Building : liner's "tell-tales" causéd backup of I -
contaminated water through
. : building seams - :
Jan-05 - No discharge to the Hope Creek rooms 3133, Water from inside the Waste
environment 3135, 3129 and 5102 Sludge Phase Separator Tank
In front of Salem Unit 2 Burst site glass during opération.

May-_t))?

2.8 milli Curies'of Cs 137 .

condensate polisher

Resin blown through, walI |nto )
switchyard .




6¢€l

Reth\Meme: G\APROJECT\PSERE\Hopa Crask Ut 1 — T\ Codd\2007-03-15\FIG~01 HOPE CREEK — STATION LAYOUT.dng
Qurent Ploimje: ——

2 . Pt Dale\Timec 3/18/2007 &31 A

Poge Set Up Name: ——

o =]

SCALE: 1"=500

BL A\  NONTORNG WELL (NSTALLED IN APRL 2006)

WELL T® NONTORNG WELL SCREENED IN THE SHALLOW,
WATER-BEARING UNIT OUTSIDE THE LINITS OF THE
COFFERDAM, 35 FEET DEEP— TYPICAL

Il ~rmre SHEET PILE
| SS==55S SERVICE WATER PIPING

.:::.WAMGMMET

§ — —s~— — STORM SEWER PIPING
CATCH BASIN
MANHOLE (STORM SEWER)
REINFORCED CONCRETE PIPE
NEAN TIOE LEVEL

|~.’§f¢‘30n

st

© 2007 ARCADSS Q&M Inc.

A= U
RGN

Projact Divostr
P. MILIONIS

Tz Morgar
ICEYRE

Tedinins! Reviswy
C. SHARPE

STATION LAYOUT

HANCOCK'S BRIDGE, NEW JERSEY




ovl

e PROPERTY BOUNDARY
| BLA\  vonmoRNG WELL (NSI‘ILLED IN APRIL 2006)
WELL RE O NCERED AL WITHN THE
COFFERDAM, 20 FEET DEEP
(WELLS M, . O, )
WELL SO TMSE‘ samm%rm 'rAaf.s, 4
AGUIFER OUTSIDE THE
; currsanstnr 33 FEET DEEP
WELL L@ MONTORING 7 % SCREENED m
,‘ 'FEEI'-DEEP (wﬂ]j ‘K, L. P; Qa V)
1. WELL BF, WELL BG AND WELL BU
WITH SALEM UNIT I INVESTIGATION. -
i L5
1 |
o
o
3
g | Qe a
! : ik g e
z s i e : s
g -—-..\..._
2
i
i PSEG NUCLEAR, LLC P—
ol g | @ SALEM GENERATING STATION g P
e ARCADIS e
3! ! s TeryDie STATION LAYOUT .
fi| © [~ r.tmn:-:a‘n'o‘o Fo 267685-1801 ‘
T C. SHARPE V. arcadis-Us.com HANCOCK'S BRIDGE, NEW JERSEY




24°

Pali\ieser G\PRERI\PSERS\S 6 Moottty Geperf\Figra\i-03 FOTESIEETRG SRFIE 1P 0-18-0kdcy
Qurat Fsighr ——eee )

132 QIS Teh)
Drfig o Locpiom 2Pt B\ /1/2507 120 P

g 881 Up Weme —— -

MONITORING WELL SCREENED IN
THE ENGINEERED FILL WITHIN THE
COFFERDAM, 20 FEET DEEP

(WELLS M, N, O, R)

MONITORING WELL SCREENED IN
THE , WATER TABLE
AGUIFER OUTSIDE THE

MONITORING WELL SCREENED IN
THE VINCENTOWN FORMATION, B0
FEET DEEP (WELLS'K, L, P, Q, 'V.) ™™

TP, LD, 0.1 (4088)
-4l FeamEn
7 ' SALEM/ HOPE CREEK GENERATING STATION o :f““"s"m
g e ©) ARCADIS 'POTENTIOMETRIC SURFACEMAP ~ ~ | e
| = o SEPTEMBER 28, 2006 e
| — e HANCOCKS BRIDGE, NEW JERSEY ’




A4"
Peb\lems: QVFROECT\PSERS\SY) OF odliwring sperf\Rgue\FB-03 POTDTMETC SIBFGE 18P 9-18-08.d0g
[y P —

2 Pl Bole\Time 3/18/2007 1:50 P

Pogn Sut Up Mame: ——

AN g

Y

THE VINCENTOWN FORMATION, B0
FEET DEEP (WELLS K, L, P, Q, V.)

e e

T~
A SALEM / HOPE CREEK GENERATING STATION ....:.‘.mmm
’! s POTENTIOMETRIC SURFACE MAP 8 27
af SEPTEMBER 28, 2006 =
Q 5 Newiown, Pa 18040 3
. H :‘::;" Tok: 267/885-1800 Fac 267/685-1801 NG




at

1625 (LMS Teoh)  Peth\Wame: Gi\APROJECT\PSEAG\Slte GW Nonitoring Report\Figures\other\FIG~04 SALEM 1,2 ~ STRATIGRAPHY COLUMN.dwg
LanghomePit Dote\Time: 3/19/2007 8:20 PM Current Piotayle: ACS—Nario—imperial—CTB.dtie Set Up

Version:
Neme:

Acad
Vser

F
0 HYDRAULIC
L =0 10 \ .‘“.””"%
e —— . oo
—501 pm—— R v s S
MAASTUN_ FORMTION \
-1w- T 7\ Lo .'"...
DREDGE SPOL s
-1501 = T ———M e
HORRERSTOWN-NWESINK AQUITARD REDENK SO 5 FNERBED DEPOSIT o
— e 5 :
—200- AQUFER w.
WOUNT (AUREL SN
LAUREL-WEND ‘ m
-250‘ b e
WENOWNH FORIION '
-300- e .“.
i it
G - B et
2 W — i 3 T
& —400 Ton— ~ |
£ ]
g —450 MAGOTHY AQUIFER oY : P ey :
§ ~oo
:
E —600+ TP N—_ ;
~  —6501 .
E .
o
—-7504 leeomEsE
s UPPER RARITAN AQUIFER RARTIAN FORMATION 1
-850
—900-
—1,0004 -
VEOLE RN CLAY
—1,050-
-1,100
-1,150 - e NP0O057
MIDDLE RARTAN
-1,200 SALEM MARCH,
BASEMENT PSEG
e Yo C
RGN NUCLEAR, LLC =
2 COUNTY. JERSE
_ ]
i P.MLIONS CK'S BRIDGE, SALEM ~
b= STRATIGRAPHY COLUMN ==
o Todmied Revimg 4
C. SHARPE )

142




DELTA SHELF

Acod Versio 16,20 {LNS Tooh) Peih\fioma. GIAPROJECT\PSERG\Site OW Nontoring Repor\Figuren\otner\FIG—04 SAEN 1,2 — STRATICRAPHY COLUMN.dwg

User Nome  Orafting at LonghomePid Osto\Tima: 3/19/2007 ©:20 PN Curecnt Pistmle: ACS-Mono~imporial—CTO.qMge Set Up Name: ——~—~

142

HYDRAZLC FLL ™ \ .
—emroarrmEr————————fe———] | TN |
—50{ KRXWO00 FORSATION 9 ™~ 1 T N
—100; VINCENTOWN FORMATION o -,\ = .
- - e - ZTHI. S—
150 HORNERSTOMN-NOESIK ATIRND . f [ o
e e e [l Y SRR ) S SR -
—2004 . ‘ ROT0D .
LAVREL-VENONAH AGUFER . '
—250
-300 Lo T ) I S D A N I —
o —350- ———
g el I R e e
8 -400{4 = |} 4 1 | {1 ™
a ] MERCHANTVALE FORIRTION
g —450- s I T M. '
£ —500] }
T}
E
] =550+
o
@
b —800- UPPER RARTAN CLAY
&
~ ~6504
E —700-
o
-7501
—800- UPFER RARIIAN AQUIFER 1 hmm-
~850 i ‘P‘
~9001 '
MDGLE RARTN CLAY
-1,0504 .
-1,1004
-1,150 ©
MIODLE RARIT MIFER
-1,200
BHTRENT
Aven ismgr Projack Nurmbicr
PSEG NUCLEAR, LLC
8 Rom % SALEM NP000571.0021
= ol PRCADIS pr=s
P.MLIONS A 10 MARCH, 2007
g [ et STRATIGRAPHY COLUMN [+
§ |weme Sults 300
N Tek magi‘go Fasc 26T/885-1801 ' 4
C. SHARPE wew.aradis-us.com HANCOCK'S BRIDGE, SALEM COUNTY, NEW JERSEY




