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Summary and Conclusions

Thns report on the Rad:olog:cal Enviconmental Monitoring Program conducted for
the Dresden Nuclear Power Station (DNPS) by Exsion covers the period 1. .
January 2013 through 31 December 2013. During that time period 2,023
analyses were performed on 1,885 samples. In assessing all the data gathered
formisreponntwascondudadmmOpemwnofDNPShadnoadvem
radlotog:eel impact on the environment.

in 2013, the Dresden Generating Station releasad 10 the envwonment through
the rad:oachve effluent liquid and gaseous pathways approximately 55 curies of
fission @nd activation gasses, 33 curies of Carbon-14 and approximately 24
curies of tritium. The dose from both liquid and gasedus sffluents was
conservatively calculated for the Maximum Expoud Member of the Public. The
resuits of those mlculaﬁons and their companson tothe. allowabla limits ware as

1. quuld DoeetoaMemberoﬂho Publlcfor2013

- Total Body: 1.22E-08 mrem which is 4.07E-07% of the 3 mrem/year limit.
- Organ:’ 122E-08mths122E—07%oftha10mmmlyearumn

2. Gaseous Dose to a Member.of the Public for 2013

Total Body: 2.19E-02 mrem which is 2.19E-01% ofthe 10 mmdlyoar lumt.
Skin: 5.35E-03 mrem which is'2.68E-02% of the 20mradlyearlumt
Organ (MMM) 9 22E-02 mrem 6 15E~0t% of the 15

3, “bimtnadiauonoosetoaMembaromoPubncforzo13 ,

Total Body: 8.76E+00 mrem which is 3. 50E+01% of 4OCFR190 Limit of
25 mrem/year (Whole Body and Organ).

Thyroid dose: 2.30E-02 mrem which is 3.07E-02% of 40CFR180 Limit of
75 mrem/year limit.

The doses as a result of the radiological effluents released from the Dresden
Generating Station were a very small percentage of the allowable limits, with the
exception of 40CFR190 whole body radiation which was calculated to be 35.0 %
of the 25 mrem/yr limit. The largest component of 40CFR190 dose is
attributable to BWR skyshine from N-18. This value is conservatively calculated
for the hypothetical maximum exposed member of the public.

Surface water samples were analyzed for concentrations of gross beta, tritium
and gamma emitting nuclides. Ground water samples were analyzed for
concentrations of tritium and gamma emitting nuclides. No anthropogenic
gamma emitting nuclides were detected. Gross beta and tritium activities
detected were consistent with those detected in previous years.

Fish (commercially and recreationally important species), and sediment samples
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were analyzed for concentrations of gamma emitting nuclides. No fission or
activation products were detected in fish. Cesium-137 was detected in one
sediment sample at a concentration consistent with leveils observed in previous
years. No power station produwd ﬁssion or actlvation products were found in
sadmm L C

Air particulate sampies were analyzed for eoncomraﬁons of gu&ss beta and
gamma emiiting nuclides. Gross beta mults at the indicator locations were
consistentwiththoseatmecontrbnocahon Ndﬂssoon oracuvation pfoducts
were detected.

High sensitivity I-131 analyses were performed on waukly air sal‘npm All
results were less than the minimum detectable activity for 1131,

Cow milk samples were analyzed for concentrations of 1-131 and gamma
emitting nuclides. All I-131 results were betow the minimum dmctableacuvw
Concentrations of naturally oecumng K40 m found No ﬁssnon or, acuvahon
products were found..

Foodproductsamplesmandmdforconoomraﬂonsofgammaemm
nuclides. No fission.or activation products were detected. -

Environmental gamma radiation measurements were pefforimd quatwly
Optically Stimulated Luminescent Dosimetry (OSLD). Beginning in 2012, Exelon
changed the type of dosimetry used for the Radiological Environmental
Monitoring Program (REMP). Optically Stimulated Luminescent Dosimetry were
deployed and Thermolumingstsnt Dosimetry (TLD) were discontinued. This
change may result in a step change in readings, up or down, depending on site
characteristics. The relative comparison to control locations rémains valid.
OSLD technology is different than that used in a TLD but has the same purpose
(to measure direct radiation).

T T~



Introduction

The Dresden Nuclear Power Station (DNPS), consisting of one retired reactor
and two operating boiling water reactors owned and operated by Exelon
Corporation, is located in Grundy County, liinois. Unit No. 1 went critical in 1860
and was retired in 1978. Unit No. 2 weent critical on 16 Jurie' 1970. Unit'No. 3
went critical on 02 November 1971. The site is located in northemn linois,
approximately 12 miles southwest of Joliet, lilinois at the conﬂumse of the Des
PlamesaMKankakeeRiv.uwhereramﬂnlﬂumsRmr :

Thnsreponooversmmmlymperfonnodby'rdedyne Brown' Engmoenng
(TBE) and Landauer on samples collected during the period 1 January 2013
through 31 December 2013.

An assessment of the station’s redioactive sffiuent monitoring results: and
radiation dose via the principle pathways of exposure resuiting from plant -
emissions of radioactivity including the maximum noble gas gamma and beta gir
doses in the unrestricted area, an annual summary of meteorological conditions
including wind speed, wind direction and atmospheric stability and the rasuit of
the 40CFR190 uranium fuel cydedoseanaiysisformaubndaryearare >
pubﬁshed mmestaﬁonsAnnudRadioacﬁveEMuemmsa Report

A. Wwﬁve of the Radioioglcal Enviranmentsi Monitonng Progtam (REMP)

A

'TMWO"“REWWQO .:._-..';'-.: -
1. Promdedataonmoasmblehvelsofradlahonandmdioacﬁve
materials in the site environs.

2. Evaluate the relationship between quantities of radioactive material
S mmmmmmummmmwmkum

- from principei pethway of exposure.

B. impbmemauonofmomeuva
Thoknpbmemamnofmeomsawonmhshedby
1. menufymgscgniﬁeamomumm"mw

2. Establishing bassline radaological data of media within those
- pathw‘y" .

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

.- i.-operation to asloss Staﬁon radioloulcaleffects (|f any) on man and
Gl the envumnment 4
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Program Description

A.

Sample Collection

Samples for the DNPS REMP were collected for Exelon Nuclearby - -
Environmental incorporated Midwest Laboratory (EIML). This section
describes the general collection methods used by EIML to obtain
environmental sampiles for the DNPS REMP in 2013. Sample locations
and descriptions can be found in Appendix B, Table B~1 and Figures B-1
and B-2. The collection methods used by EIML-are listed in Table B-2.

o7 T CNs T CNe Y

A v AR '

The aquatic environment was évaluated by performiing radiological -
anaiyses on samples of surface water (SW), ground water (GW), fish (F1)
and sediment (SS). Samples were collected from three surface water
locations (D-21, D-52 and D-57) and composited for analysis. Control
locations were D-52 and D-57. Samples were collected quarterly or more
ﬂequenﬂyﬁomtwoweﬂwaterlouﬁons(o-zsando-%) -All samples
were collected in new unused plastic botties, which were rinsed with
source water prior to coliection. Fish samples comprising the flesh of
channel catfish, largemouth bass, common carp and freshwater drum
were collected semiannually at two locations, D-28 and D-48 (Control).
Sediment samples composed of recently deposited substrite were
collected at one location semiannually, D-27.

. h RSO . 2 - ' s :
The atmosphaeric environment was evaluated by performing radiological
analyses on samples of gir particulate and airborne iodine (AP/AI).
Airborne iodine and particulate samples were collectad at fourteen - -
locations (D-01, D-02, D-03, D-04, D-07, D-08, D-10, D-12, D-14, D-45,
D53, D-55, D-56 and D-58). The control iocation was D-12. Airbome
iodine and particulate samples were obtained at each location using a
vacuum pump with charcoal and glass fiber filters attached. - The pumps
were run continuously and sampled air at the rate of approximately one
cubic foot per minute. The air filters and air iodine samples were replaced
weoklyandsommmelaboratoryforane:ysm

Iy
W .. . SN
. N R Ve

o .- LY - [T L e

Milk (M) samples were collected biweekly at one control location (D-25)
from May through October and monthly from November through April. -
There are no milking animals within 10 km (6.2 miles) of the site. All
samples were collected in new unused two gallon plastic botties from the

. ",
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bulk tank at each location, preserved with sodium bisulfite and ghipped -
promptly to the laboratory. Food products (FL) were collected annuatly in
September at five locations (D-Control, D-Quad 1, D-Quad 2, D-Quad 3
and D-Quad 4). The control location was D-Control. Various types of
samples were collected and piaced in new unused plastic bags and sent

to the laboratory for analysis.

Beginning in 2012, Exelon changed the type of dosimetry-used for the
Radiological Environmental Monitoring Program (REMP). Optically
Stimulated Luminescent Dosimetry (OSLD) were deployed and
Thermoluminescent Dosimetry (TLD) were discontinued. This change
may result in a step change in readings, up or down, depending on site
characterigtics. The relative comparison to control locations remains
valid. OSLD technology is different than that used in a TLD but has the
same purpose (to measure direct radiatlon)

Eadwlocaﬁonoonsistodoﬂwoosmsots ThoOSLDloeaﬁonswero
placed on and around the DNPS site as follows:: . -

An inpsr ring consisting of 17 locations (D-58, D-101 D-102 D-103,
D-104, D-105, D-106, D-107, D-108, D-108, D-110, D-111 D-112a,
D-113, D-114, D-115mdD-116)atormﬂnsuhMundary

An guter ring coneisting of 16 locstions (D-201, D-202; D-203, D-204,
D-205, D-208, D207, D-208, D-208, D-210, D-211;.D-212, D-213, D-214,
D-215 and D-216) approximately 5 to 10 km (3.1 to 8.2miles) from the
site.

Wmofoswmatnmalrsampmwom
(D-01, ?602 D-030-040-07D-080-1OD44D-450-530-550-56-
and D-58)

Thebalmdombeaﬁm(o-iz)mentsmecomrolmaosmset.
mo&mmemmqmwmmmmmm
Sample Analysis KRR TR R IRT

This section describes the generai analytical methodologies used by TBE
and EIML to analyze the snvironmental samples for radioactivity for the

DNPS REMP in 2013. The analytieal proceduru used by the laboratories
are listed in Appendix B Table B-2; SETE -

-5-



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

1.

3.
4
5.

Conoentratnons of beta emntters in surface waw and air
pamculates

Concentraﬂom of gamma emitters in ground and surface water, air
particulates, milk; fish, sediment and vegetation.

Concontraﬁmdtrnmmmgroundmdsmfaoowater
COnoaannsMMS‘l maorand milk
Nnbiemsammamdiaﬁonmuvadwsmenvims

Datalmmm

For the purpose of this report, Dresden Nuclear Power Station was
considered operational at initial criticality. In addition, data were
compared to previous years' operationsi data for consistency and '
trending.-. Several factors were important in the interpretation of the data:

The lower limit of detection (L1.D) was defined as the smallest
concentration of radioactive material in a sample that would yieid a
netcomu(abovebackground)mﬂwoutdbedemctedmthonlya
5% probability of faisely concluding that-a blank observation ~ -
represents a “real” signal. The LLD was intended as a before the
fact estimate of a system (including instrumentation, procedure and
sample type) and not as an after the fact criteria for the presence of
activity. All analyses wers designed to achieve the required DNPS
detection capabilities for environmental sample analysis.

The minimum detectable concentration (MDC)iscalculamm
same as the LLD with the exception that the measurement is an
after the fact estimate of the presence of activity. . -

Net activity for a sample was celculatedbysubtrachng background
activity from the sample activity. Since the REMP measures
extremely smali changes in radloactwny in the environment,

background variations may result in samplé ‘activity being lower
than the background activity effecting a negative number. An MDC

-6-




D.

was reported in all cases where positive activity was not detected.

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

For groundwater, surface water, and vegetation twelve nuclides,
Mn-54, Co-58, Fe-59, Co-60, Zn-85, Nb-95, Zr-95 l-131 Cs-134
Cs-137, Ba-140 and La-140 were reported. s

For fish, sediment, air particulate and milk e!aven nuctides. ,
Mn-54, Co-58, Fe-59, Co-80, Zn-85, Nb-95, Zr-95, Cs-134, '
Cs-137, Ba-140 and La-140 were reported.

Means and standard deviations of the msunswere calculated. The
standard deviations represent the variability of measured resuns for
different samples rather than single analysis uncertainty. .

Program Exceptions

For 2013 the DNPS REMP had a sample recovery ratogmaterthén 98%.
Sampbanomdiesaumisudmpmareﬁstqdlpthqppbsm-

'S

Yable D-1  LISTING OF SAMPLE ANOMALIES

Type Code Dats —— _

AP/l D-08 03/01/13 AP filter found damaged; three holes
in filter paper.

AP/ D-10 03/08/13 No. appamm reason for low ro-dmg
of 166.6 hours.

ww D-23 04/12/13 No sample; homecwner absent.

Sw D-21 04/26/13 Compositor pump pit flooded.

SwW D-57 04/26/13 Supply line from river to compositor

oy missing.

AP/ D-01 05/24/13 Low reading of 163.6 hours possibly
due to power outage from storms.

AP/| D-02, D-03 05/24/13 Low reading of 163.9 hours possibly
due to power outage from storms.



Sample Location

Type Code

AP/l D-04 08/24/13 Low reading of 160.5 hours possibly

e duabpowcroutagofrommmn

APt D-07 05/24/13 Lowuﬂlngoﬂmshounposubly

Sk o chaedo power outage from storms.

AP D-08, D-10  05/24/13 Low reading of 164.7 hours possibly
due to power outage from storms.

AP D-56 08/24/13 - ¢ Low reeding of 162.9 hours possibly
duobopmouugefromstonns

AP/ D-58 05/24/13 Wrudingoﬂszshourepmibly
due to power outage from storms.

APA D-03 06/21/13 Low reading of 94.2 hours possibly

oo due to power outage from storm;
station notified.’
AP/ D-08 06/21/13 Low reading of 60.7 hours due to
pump maifunction; electrical
connections discolored possibly due
to lightning. Coliector repiaced
AP D-04 06/28/13 No apperent resson for low neading
of 145.6 hours.
APA D-04 0712113 : No spparent reason for low reading
] of 159.0 hours.

AP/l 0-08 111513 No apparent reason for low reading
) _ of 183.5 hours.

AP D-10 1111513 No apparent reason for low reading

of 1636 hours.



TebleD-2  LISTING OF MISSED SAMPLES
Sample Loeeﬁon ; Colloctlon ~ " Reaton
AP D03° "7 06/28/13 - 07/08/13 No slectriciy. - ' -
AP/l D-03 07/12/13 No obctridty umbb to porform
pump field check.
AP/ D-03 07/18/13 - 08/02/13 No electricity.
APA D-03 08/09/13 No slectricity; unable to perform
pump field check.
AP/i D-03 08/16/13 - 08/30/13 No electricity.
AP/i 0-03 08/06/13 No electricity; unable to perform
pump field check.
AP D-03 09/13/13 Noebemty
OSLD D-216-2 09/13/13 OosLD mlumuﬁdd ‘coliector pisced
spare 1-291883.
APAI D03 09/20/13 - 00/27/13 No electricity.
OSLD D-202-1 09/27/13 OSLD migsing in field during
quarterly exchange; collector piaced
G“WOSLD e
AP/ D-03 10/04/13 : Noeledﬂcﬂy' unabletopeffmm
' pumpﬁeldehodc o
AP/} D-03 1011113 - 10728018 No electricity.
AP/| D-03 1101113 No electricity; unable to perform
pump field check.
APA D-03 11/08/13 ~ 11/22/13 Noqmicuy it
AL >
AP/l 0-03 11720013 , ...Noelqanuty umblptopedonn
-‘pumnﬁﬂdm
AP/ D-03 wosqlsh 12120113 No slectricty. -
AP/I D-03 1227113 - No'sidctricity; unabletoperform

pump field check.



Each program exception was reviewed to understand the causes of the
program exception. Sampling and maintenance errors were reviewed with
the personne! involved to prevent recurrence. Occasional equnpment
breakdowns and power outages were unavoidable. -

The overall sample recovery rate indicates that the appropriate
procedures and equipment are in place to assure reliable program

E.  Program Changes rr
No program changes in 2013. 7 . S - '

IV. Results and Discussion '
1. sm wat" D SRR

Sampies were composited or taken weekly and composited for

analysis at three locations (D-21, D-52 and D-57). Of these

locations only D-21, located downstream, could be affected by

g?fsden.efﬂmm Thobllowmganalyseam
ormed:

Gross Beta

Monthly composites from all locations were analyzed for
concentrations of gross beta (Table C—1.1, Appendix C). Gross
Beta was detected in all samples. The values ranged from 3.2 to
26.2 pCi.  Concentrations detected were consistent with those
getomuinprwiousyeam(ﬁgumsCJ C~2 and C-3. Appendix
).

Tt

Quarterly composites from all iocations were analyzed for tritium
activity (Table C-4.2, Appendix C). 'Three samples at indicator
station D-21 were positive for tritium. - The values ranged from 475
to 887 pCi/l.. Four samples at control station D-57 were positive for
tritium. The values ranged from 618 to 6550 pCi/L.. Concentrations
detected were consistent with those detected in previous years
(Figures C-4, C~5 and C-8, Appendix C).
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Geamma Spectrometry

Monthly composites from all locations were analyzed for gamma
emitting nuclides (Table C-1.3, Appendix C). No nuclides were
detected and alil required LLDs were met.

Ground Water

Mwmbnmmcmhumpmmwwattm
locations (D-23 and D-35). These locations could be affected by

Dresden’s effiuent releases and by sources upstream on.the .-
Kankakes River. mbuowinganamnsmpmﬂmdz y !

All samples were analyzed for tritium activity (Table C—1.1,
Appendix C). Tritium was detected in tweive of sixteen sampies.
The concentrations ranged from 218 to 414 pCil. Concentrations

detected wera consistent with those detected in previous ysars
(Figure C-7, Appendix C).

Gamma Spectrometry

Al samples were analyzed for gamma emitting nuclides (Table
ﬁ--g’z App-ndh(m C). Nonudidumd.tedodmdaumquimd
were

F‘Sh - . a0

Fishsampbscomprmdofehmnolm Iargomouthbaa
common carp and freshwater drum were collacted at two locations
(D-28 and D-46) ssmiannually. Location D-28 could be affected by
Dresden’s effiuent releases. The following analysis was

Gammg Spectrometry

The edible portion of fish samples from both locations was
analyzed for gamma emitting nuclides (Table C-il.1, Appendix C).
Naturally occurring K40wasfoundatboﬂﬂoeaﬁons No ﬁsston or
actwaﬁonpmdudaweredm TR oy

oer,

iy
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Sediment

Aquatic sediment samples were collected at one location (D-27)
semiannually. This downstream location could be affectad by
Dresdensofﬂuentrdeasea Thefouowinganalys'swas :
performed : S

Qemmmm

Sediment samples from the location were analyzed for gamma
emitting nuclides (Table C-IV.1, Appendix C). Cesium-137 was
detected in one sample at a concentration of 187 pCikg dry. The
activity detected was consistent with those detectsd.in previous
years and is likely dus to fallout from above-ground nuclear..
waaponstasﬁm Noamrﬁwmorawvmnprowctsm
detected.

L TP A

AtmosphericEnvimnmem R T T : o

1.

Air Particulates

Continucus air particulate samples were collected from
fourteen locations on a weekly basis. The fourteen locations
were separated into four groups: On-site samplers (D-01, D-
02 and D-03), Near-field sampilers within 3.1 miles of the site
(D-04, D-07, D-45; D-83, D-56 and D-58), Far-fisld samplers
between 5 and 10 km (3.1 and 6.2 miles) from the site (D-
08, D-10, D-14 and D-55) and the Control sampler between
10 and 30 km (6.2 and 18.6 miles) from the site (D-12). The

following analyses were performed:

Waﬂymnmmédfaeommnso.fbeta
ommmmec-wmc-vz Appendix C). -

Datectable gross beta activity was observed at all locations.
Comparison of resuits among the four groups aid in
determining the effects, if any, resulting from the operation
of DNPS. TheresultsﬁomtheOn-&telocaﬁons ranged
from 7.to 57 E-3 pCi/m® with @ mean of 20 E-3 pCi/m°. Th
results from the.Negar-Field locations ranged from § to 54
E-3 pCi/m® with a mean of 20 E-3 pCi/m°. The resuits from

-]
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the Far-Field locations mnged from 6 to 63 £-3 pCim° with a
mean of 21 £€-3 pCi/m®. The results from the Control
location ranged from 5 to 52 E-3 pCi/m® with a mean of 21
E-3 pCi/m®. Comparison of the 2013 air particulate data with
previous years data indicate no effects from the operation of
DNPS. In addition a comparison of the waekly mean values
for 2013 indicate no notable differences among the four .
groups (Figures C-8 through C-14, Appendix C).

Gamma Specirometry

Samples were composited quarterly.and analyzed for-
gamma emitting nuclides (Table C-V.3, Appendix.C). - :
Naturally ocoumng Be-7 due to cosmic ray activity was
detected i in 53 of 54 samples and ranged from 37.5t0 110
€-3 pCi/m®. Naturally occurring K-40 wasdatected inone of
54 samples at a concentration of 24.7 E-3 pCi/m®. No
anthropogenic nuclides were detected and all required LLDs
were met. These samplas were consistent with historical
quarterly results. All other nuclides wers less than the MDC.

‘b.  Airbomne lodine

... Continuous air samples were collected from fourteen
locations (D-01, D-02, D-03, D-04, D07, D-08, D-10, D-12,

cee oo D14, D45, D-53, D-65, D-56 and D-58).and analyzed

.- weekly for 1-131 (Table C-V1.1, Appendix C). Allmsulu
. ._-.:;.--.-_-mlmthantheMDCforMm S

Tm f'.
a Mk .
There are no indicator locations within 10 kilometers of the
station. Sampiles were collected from one control location
(D-25) biweekly May through October and monthly
November through April. The followmg analysesware
. performed 3 y
" Milk samples from the location were analyzed for

concentrations of 1-131 (Table C~VIl.1, Appendix C). No
{-131 was detected and all required LLDs were met.

-13-



Qamma Spectrometry

Each mitk sampie was analyzed for concentrations of
gamma emitting nuclides (Table C-V11.2, Appendix C).

Naturally occurring K-40:activity was 'found in én's;rﬁphs.
No other nuclides were detected and all required LLDs were
met. w7 R R B R R

b. Food Products:

Food product samples were collected at five locations
(D-Control, D-Quad 1, D-Quad 2, D-Quad 3 and D-Quad 4)
when available. Four locations, (D-Guad 1, D-Quad 2,
D-Quad 3 and D-Quad 4) could be affected by Dresden’s
“m offtuent releases. The following analysis was performed:

Gamma Specirometry

Samples from all locations were analyzed for gamma
- emitting nuclides (Table C~Vill.1, Appendix C). No nuclides
were detected and all required LLDs were met.

Ambient Gamma Radmian

Beginning in 2012, Exelon changed the type of dosimetry usad for the
Radiological Environmental Monitoring Program (REMP). Optically
Stimulated Luminescent Dosimetry (OSLD) were deployed and
Themoluminescent Dosimetry (TLD) were discontinued. This changs
may result in a step change in readings, up or down, depending on site
characteristics. The relative comparison to control locations remains
valid. OSLD technology is different than that used in a TLD but has the
same purpose (to measure direct radiation). Forty-six OSLD locations
were established around the sits. Resdhofoswnmmmemsam
wm'rauuc-cxmc-txa Appendnxc

Mostoswmeammmsmbebwaomnhuam Mmarangeof
22.6 to 38.7 mR/quarter. A comparison of the innher Ring, Outer Ring and
Other locations’ data to the Control Location data, indicate that the
ambient gamma radiation levels from the Control location (D-12-01and
D-12-02) were comparabie.

?' At )
1
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Land Use Survey

A Land Use Survey conducted on August 28, 2013 around the Dresden
Nuclear Power Station (DNPS) was performed by EIML for Exelon
Nuclear to comply with Section 12.6.2 of the Dresden Offsite Dose
Calculation Manual (ODCM). The purpose of the survey was to document
the nearest resident or industrial facllity, milk producing animal, and
livestock in each of the sixteen 22 % degree sectors within 10 km (6.2
miles) around the site. ThemmnochmmuirodtqmaDNPs
REMP as a result of this survey. Themsuluofthissumyare Lo
summarized below. , o

AN 1.5. 14 o
B NNE - 08 6.0 e
CNE . 08 5.8 . ,o-
DENE 0.7 1.7 .
EE 1.1 - -
F ESE 1.0 - -
G SE 06 - -
H SSE 0.5 - N -
J8 0.5 - 16.0
KSSW 33 - -
LSW 36 - " 11.3
MWSW 58 . -
NW 38 - 05 -
P WNW 3.7 08 -
QNW 26 08 .-
RNNW 0.8 1.0 . .

Emrata Data

Teledyne Brown Engineering (TBE) provides data results [activity,
uncertainty and minimum detectable concentration {(MDC}]. We are

mquimdtocalculatetheMDCusingamumnercNes

BT
MDA =

2.22 (V)(») (a)(e)
At = counting time for sample (minutes)
-15-




B = background rate of instrument blank (cpm)
2.22 = dpm/pCi or : 2.22 x 10° dpm/uCi

v = volume or mass of sampie analyzed

y = chemical yleld

¢ = efficiency of the counter

The formulas for calculating the activity, uricertainty'and MDC are
contained in the software of the counting equipment. For the gamma
system, when the new detector number 08 was added to the system in
January 2012, the default value of 3.29 was uséd'to calculated the MDCs
on detector 08. Theadwityandunoartalntywerenotaffected The .
mumpllerhasbeenchmgodfrom 329mthareqmred466

When the MDCs are recalculated using 4:66, meMDCvaiueswm -
increase by 41.6%. The greatest impact will be on the short-lived nuclides
which have an LLD requirement, e.g. I-131, Ba-140 and La-140. Which
means there could be some missed LLDs which will be identified in the
Errata Data Appendix table of the 2013 annual report. Thisisnota
reportable issue for the NRC. There is also the possibility that naturally
producednudrdumatmmwdbeeomeamnma eg
Th-228, Th-230, etc. SR

Summary of Results - Im'-mboram'ry comparison ngram

The primary laboratory analyzed Perfonnance Evaluation (PE) samples of
air particulate, gir iodine, milk, soil, vegetation and watet matrices
(Appendix D). The PE sampies, supplied by Analytics Inc., Environmental
Resource Associatés (ERA) and DOE's Mixed Anelyte Performance ,
Evaluation Program (MAPEP), were evaluatéed against the following pre-

seracceptanoeentana _
1. AnatytiesEvaluaﬁonanra

Analytm evaluaﬁomaportproﬁduamtioofhbmﬁorymuns |
and Analytics’ known value. Since flag values are not assigned by

Analytics, TBE-ES evaluates the reported ratios based on intemal
QC requirements, which are based on the DOE MAPEP criteria.

2. ERA Evaluahon Criteria

N T

ERA’s evaluatron report provides an acceptance range for cqntrol
and waming limits with associated fiag values. ERA’s acceptance
limits are established per the USEPA NELAC, state specrﬁc PT

-16-



program requirements or ERA's SOP for the Generation of
Performance Acoeptance Limits, as applicable. The acoeptance
limits are either determined by a regression squation specific to
eaohana!moraﬁxedpemntagalmitpmulgatedunderthe
appropriate robulntofy document e e

DOEEvaluaﬂmCMa

MAPEP’swaluatmmponprovidesanaoeeptaqcerangewnh "
associated flag values. = . W

ThoMAPEPdeﬁnosmreolevehofperfomanco Apceptable
(Rag = "A”), Acceptabie with Waming (flag = “W°), and Not _
Acceptable (flag = *N"). Performance is considered acceptable
when a mean result for the specified analyte is + 20% of the
reference value. Poﬁomanoeisacceptamwnhwammgwhena
manmunfallslnmeramtromﬂm&totso%ofmerefomca
valuo(ue 20%<m<30%) chebiasisgréatﬂmanmw

4

i

For the TBE laboratory, 17aoutof1ssana|ysespéiiéﬁma&§enhe

criteria. Seven analyses (Sr-89 and Sr-90 in milk,

specified scceptance

Co-57, Zn-65 and'Sr-80 in soil, Cs-134 in air patﬁwlateandSr—QOm
vegetation [two low waming in @ row]) did not meet the
acoeptaneoaﬂadaorinbmalQAmamtﬁorhanm

1.

TdsdyneBromEmmaeﬂnnsAnaMesSephmberZOﬁSr—%m
milk resuit of 63.9 pCi/L was lower than the known value of 96.0
pCill. The failure was a result of analyst error and was specific to
the Analytics sample. Client samples for the associated time
period were evaluated and no client samples were affected by this
failure. NCR 13-15

Teledyne Brown Engineering’s Analytics September 2013 Sr-80 in
mitk result of 8.88 pCi/l. was lower than the known value of 13.2
pCil.. The failure was a result of analyst error and was specific to
the Analytics sample. Client samples for the associated time
period were evaluated and no client samples were affected by this
failure. NCR 13-15

3. & 4. Teledyne Brown Engineering’s MAPEP September 2013 Co-57

and Zn-85 in soil were evaluated as failing the false positive test.
While MAPEP evaiuated the resuits as failures, the gamma
goftiware listed the results as non identified nuclides. The two
nuclides would never have been reported as detected nuclides to a
client. MAPEP does not allow laboratories to put in qualifiers for

-17 -



the submitted data nor “less than” resuits. MAPEP evaluates
results based on the relationship between the activity and the
uncertainty. MAPEP spiked the soil sample with an extremely large
concentration of Eu-152, which was identified by the gamma
software as an interfering nuclide, resuiting in forced activity resuits
that were evaluated by MAPEP as detected Co-57 and Zn-65. No
client samples were affected by these failures. NCR 13-14

Teledyne Brown Engineering's MAPEP September 2013 Sr-80 in
soil result of 684 Bq/kg was higher than the known value of 460
Bg/kg, exceeding the upper control limit of 598 Ba/kg. An incomect
Sr-80 resuit was entered into the MAPEP database. The correct
Sr-90 activity of 322 Bq/kg would have besn evaluated as
acceptable with waming. No client samples were affected by this
failure. NCR 13-14

Teledyne Brown Engineering's MAPEP September 2013 Cs-134 in
air particulate activity of -0.570 Bg/sample was evaluated as a
failed false positive test, based on MAPEP's evaluation of the result
as a significant negative value at 3 standard deviations. A negative
number would never have been reported as a detected nuclide to a
Sicent thmforenodm:tsampleswere aﬂacted bythisfadum

R 13-14-- NI

TelodyneBrown MAPEP Sepmmbor 2013 Sr-90 in
vegetation result was ' due to two low wamings in @
row. It appears the September sample was double spiked with
carier, resulting in a low activity. With a recovery of around 50%
lower, the Sr-90 result would have fallen within the acceptance
range. No client samples were affected by this issue. NCR 13-14

-18 -



APPENDIX A

RADIOLOGICAL ENVIRONMENTAL MONITORING
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR FOWER STATION, 2013

NAME OF FACILITY: DRESDEN DOCKET NUMBER:
LOCATION OF FACILITY: MORRIS 1L REPORTING FERIOD:
INBICATOR  CONTROL
LOCATIONS LOCATION

59010 50-237 & 50-2409
ANNUAL 2013
LOCATION WITH HIGREST ANNUAL MEAN (M)

MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN(M) MEAN (M) MEAN (M) STATION # NUMBER OF
PATHWAY SAMPLED ANALYSIS ANALYSIS LOWERLIMIT (F) ()] ® NAME NONROCUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) MEASUREMENTS
SURFACE WATER GR-B 36 4 8s 85 86 D-52 CONTROL 0
(PCVLITER) Qa2 (23128) 1212) DESPLAINES RIVER - UPSTREAM
5.0'13.9) (3.2262) 4.212.0) 1.1 MILES OF SITE
H-3 12 2000 608 2567 2567 D-57 CONTROL 0
()] “3) “e KANKAKEE RIVER AT WiLL. ROAD
(475/687) (613/6550) (618/6550) 2.0 MILES SE OF SITE
GAMMA 36
MN-54 13 <ubp <ub - o
CO-58 15 <D 1D - 1]
FE-59 30 <1LD <D - 0
Co-60 15 <D <Lp - 0
ZN-65 30 <up <D - 0
NB#S | 1 <D <UD - 0

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)



TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2013

NAME OF FACILITY: DRESDEN DOCKET NUMBER: 504010 58-237 & 50-249
LOCATION OF FACILITY: MORRIS IL REPORTING PERIOD: ANNUAL 2013
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN (M)
LOCATIONS LOCATION
MEDIUM OR TYPES OF NUMBEROF  REQUIRED MEAN(M)  MEAN(M) MEAN(M)  STATION# NUMBER OF
PATHWAY SAMPLED ANALYSIS ANALYSIS LOWERLIMIT (F) ® ® NAME NONROUTINE
(UNIT OF PERFORMED  PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) @ALD) MEASUREMENTS
SURFACE WATER ZR9S 30 <LLD LD - 0
(PCULITER)
1131 15 LD <D . 0
CS-134 15 <up <D . °
5
cs-137 18 LD <UD . 6
BA-140 60 <D <4iD - 0
LA-140 1s <LD LD . °
GROUND WATER H3 16 2000 312 NA 312 D-23 INDICATOR 0
(PCULITER) (12116) a2 THORSEN WELL
(215/414) (213/414) 0.7 MILES S OF SITE
GAMMA 16
MN-$4 1] <D NA . 0

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2013

NAME OF FACILITY: DRESDEN DOCKET NUMBER: saot0 50237 & 50-240
LOCATION OF FACILITY: MORRES H. REFORTING PERIOD: ANNUAL 2813
INDICATOR CONTROL LOCATION WITH HBGHEST ANNUAL MEAN (M)

MEDIUM OR TYPES OF NUMBEROF REQUIRED MEAN(M) MEAN(M) MEAN(M)  STATION#
PATHWAY SAMPLED ANALYSIS ANALYSIS LOWERLIMIT @) ® ® NAME NONROUTINE
(UNIT OF PERFORMED  PERFORMED OF DETECTION RANGE RANGB RANGE DISTANCE AND DIRECTION
MEASUREMENT) (LLD) MEASUREMENTS
"GROUND WATER CO-58 5 <UD NA -
(PCULITER)

FE-59 30 <D NA .

0060 15 <D NA .

ZN6S 30 <D NA .

NB-95 15 4D NA -

ZR98 30 4D NA -

31 15 <UD NA .

Cs-134 15 <D NA .

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)



TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2013

NAME OF FACHATY: DRESBEN DOCKET NUMBER: V) S0.137 & S0-29
LOCATION OF FACILITY: MORRIS §1, REPORTING PERIOD: ANNUAL 2913
INICATOR CONTROL LOCATION WITH HIGHEST ANNUAL MEAN (M)
LOCATIONS LOCATION
MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN (M) MEAN (M) MEAN (M) STATION # NUMBER OF
PATHWAY SAMPLED ANALYSIS ANALYSIS LOWER LIMIT (F) &) [L3] NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LLD) MEASUREMENTS
GROUND WATER 5137 M =D NA T o
(PCILITER)
BA-140 60 <1D NA . 0
LA-140 15 <LLD NA - 0
>
4
FISH GAMMA
(PCUKG WET) MN-54 130 <LLD <11D - 0
CO-58 130 <D <LLD - [\
FE-S9 260 <1LD <LLD - [
CO-60 130 <LD 11D - 9
ZN-65 260 <UD <1LD - [1]

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)



v

TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2813

NAME OF FACILITY: DRESDEN DOCKET NUMBER: 59010 58-237 & 55-249
LOCATION OF FACILITY: MORRIS 1L REPORTING PERIOD: ANNUAL 2013
INPICATOR CONTROL LOCATION WITH HIGIEST ANNUAL MEAN (M)
LOCATIONS LOCATION
MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN(M) MEAN (M) MEAN (M) STATION# NUMBER OF
PATHWAY SAMPLED ANALYSIS ANALYSIS LOWERLIMIT (F) ® F) NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) D) MEASUREMENTS
FISH NB-9S NA <1LD <iLD - 0
(PCUKG WET)
ZR9S NA <LLb <LD - 0
Cs-134 130 <D <LLD - 0
Cs-137 150 <1L1D <LLD - 0
BA-140 NA <UD <LLD - 0
LA-140 NA <D <44LD - 0
SEDIMENT GAMMA 2
(PCIKG DRY) MN-54 NA <ub NA - 0
CO-53 NA LD NA - 0

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2013

NAME OF FACILITY: DRESDEN POCKET NUMBER: S0-010 50237 & 50-209
LOCATION OF FACILITY: MORRIS 1L REPORTING PERIOD: ANNUAL 2013
INDICATOR CONTROL  LOCATION WITH HIGHESY ANNUAL MEAN (M)
LOCATIONS LOCATION
MEDIUM OR TYPES OF NUMBEROF  REQUIRED  MEAN (M) MEAN (M) MEAN (M) STATION # NUMBER OF
PATHWAY SAMPLED ANALYSIS ANALYSS LOWERLIMIT (F) ® ® NAME NONROUTINE
(UNIT OF PERFORMED  PERFORMED OF DETECTION RANGE RANGE RANGE DIiSTANCE AND DIRECTION REPORTED
MEASUREMENT) LLD) MEASUREMENTS
g —
SEDIMENT FE-$9 NA LD NA - )
(PCIKG DRY)
CO-60 NA 41D NA . 0
NS NA <LLD NA - 0
NB9S NA up NA . 0
ZR9S NA <4iD NA . 0
cS-14 150 <LD NA . 0
CS-137 180 187 NA 187 D-27 INDICATOR ()
an) 2) DRESDEN LOCK AND DAM - DOWNSTREAM
0.8 MILES NW OF SITE
BA-140 NA LD NA - ()
LA-140 NA <D NA - °

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECT ABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2013

NAME OF FACILITY: DRESDEN
LOCATION OF FACILITY: MORRIS 1l

DOCKET NUMBER:
REFORTING PERIOD:
INDICATOR CONTROL
LOCATIONS LOCATION

$8-019
ANNUAL 2013
LOCATION WITH HIGHEST ANNUAL MEAN (M)

55-237 & S0-49

MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN(M) MEAN (M) MEAN (M) STATION # NUMBER OF
PATHWAY SAMPLED ANALYSIS ANALYSIS LOWERLIMIT (F) (3] ) NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) (LD) MEASUREMENTS
AIR PARTICULATE GR-B 714 10 20 21 2t D-08 INDICATOR 0
(E-3 PCI/CUMETER) (660/661) (33/53) (53/53) PRAIRIE PARK
(557 (5/52) (1/52) 3.8 MILES SW OF SITE
GAMMA 34
MN-54 NA <D <LD - 0
CO-58 NA <D < - 0
F‘ﬁ-” NA <iiLD <4.1D - 0
CO-60 NA <iLb <D - 0
ZN-65 NA <up <UD - 0
NB-9S NA <UD <D - ]
ZR93 NA <lLD <D - 0

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2013

NAME OF FACILITY: DRESDEN DOCKET NUMBER: 50010 90237 & 50249
LOCATION OF FACILITY: MORRIS IL REPORTING PERIOD: ANNUAL 2913
INDICATOR CONTROL LOCATION WITH HIGHEST ANNUAL MEAN (M)
LOCATIONS LOCATION

MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN (M) MEAN (M) MEAN (M) STATION# NUMBER OF
PATHWAY SAMPLED ANALYSIS ANALYSIS  LOWERLIMIT (F) S () (1) NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) @4LD) MEASUREMENTS
AIR PARTICULATE ~ '~ CS-134 50 <lLb <ub - 0
(E-3 PCVCU.METER)

Cs-137 60 <D <D - 0

BA-140 NA <lLD <D - 0

LA-140 NA <LLD <iib - 0
AIR IODINE GAMMA 4
(E-3 PC/CU.METER) 31 70 <D <LLD - 0
MILK 13 20 1 NA <4.LbD - 0
(PCVUITER)

GAMMA 20
MN-54 NA NA <D - 0
CO-58 NA NA <D - 0

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2013

NAME. OF FACILITY: DRESDEN DOCKET NUMBER: So-80 50237 & 50200
LOCATION OF FACILITY: MORRIS H. REPORTING PERIOD: ANNUAL 2803
INBICATOR CONTROL LOCATHON WITH SIGREST ANNUAL MEAN (M)
LOCATIONS LOCATION
MEDIUM OR TYPES OF NUMBER OF REQUIRED MEANM) MEAN (M) MEAN (M) STATION # NUMBER OF
PATHWAY SAMPLED ANALYSIS ANALYSIS LOWERLIMIT (F) ® (3] NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) @LD) MEASUREMENTS
MILK FE-59 NA NA <i1.D - 0
(PCULITER)
€060 NA NA <iLD - 0
INGS NA NA <LLD - 0
NB-95 NA NA <UD - 0
ZR93 NA NA <D - o
CS-134 15 NA <LD - 0
C8-137 18 NA <LLD - 0
BA-140 60 NA <LLD - 0
LA-140 18 NA <1LD - 0

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2013

NAME OF FACILITY

: DRESDEN DOCKET NUMBER: $0-010 50-237 & 50-249
LOCATION OF FACILITY: MORRIS IL REPORTING PERIOD: ANNUAL 2013
INDICATOR CONTROL  LOCATION WITH HIGHEST ANNUAL MEAN (M)
MEDIUMOR TYPESOF NUMBEROF  REQUIRED MEAN(M) MEAN(M)  MEAN(M)  STATION# NUMBER OF
PATHWAY SAMPLED ANALYSIS ANALYSIS LOWERLMIT (F) ® ® NAME NONROUTINE
(UNITOF PERFORMED  PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION REPORTED
MEASUREMENT) D) MEASUREMENTS
VEGETATION GAMMA 10
(PCUKG WET) MN-54 NA <D <D . 0
CO-58 NA D <D - 0
FE-$9 NA <UD <LD . 0
0060 NA <LD <D . 0
ZN6S NA <LD LD - 0
NB-9S NA aLp <un - 0
ZR-95 NA <D <aup - 0
131 60 aup <D . )

. 'IHBMEANANDZSTANDARDPEWA“ONVALUBSARECMULATEDUSNGTHEPOSHTVBVAWES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)
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TABLE A-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL SUMMARY FOR
DRESDEN NUCLEAR POWER STATION, 2013

NAME OF FACILITY: DRESDEN POCKET NUMBER: 50810 50-237 & 50289
LOCATION OF FACILITY: MORRIS L REFORTING PERIOD: ANNUAL 2013
INDICATOR CONTROL LOCATION WITH HIGHEST ANNUAL MEAN (M)
LOCATIONS LOCATION

MEDIUM OR TYPES OF NUMBER OF REQUIRED MEAN(M) MEAN (M) MEAN (M) STATION #
PATHWAY SAMPLED ANALYSIS ANALYSIS LOWERLIMIT (F) ® ) NAME NONROUTINE
(UNIT OF PERFORMED PERFORMED OF DETECTION RANGE RANGE RANGE DISTANCE AND DIRECTION
MEASUREMENT) (LLD) MEASUREMENTS
VEGETATION CS-134 60 <UD <D -
(PCUKG WET)

Cs-137 80 <1LD <D -

BA-140 NA <ubp - <D -

LA-140 NA <LuLb <uLp -
DIRECT RADIATION OSLD-QUARTERLY 368 NA 302 3.4 355 D-110-4 INDICATOR
(MILLI-ROENTGEN/QTR.) 381351 (8/8) (W/4)

2638.7) (24.6733.1) (32.1738.1) 0.9 MILES SSW

* THE MEAN AND 2 STANDARD DEVIATION VALUES ARE CALCULATED USING THE POSITIVE VALUES
FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS IS INDICATED IN PARENTHESES (F)






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






TABLE B-1: Radiclogical Environmaental Monitoring Program - Sampling Locations, Distance and Direction,
Dresden Nuciear Powsr Station, 2013
Location Location Description Distance & Direction
From Site
A __Sursce Water
D-21 Hincis River st EJAE Bridge (indicator) 1.4 miles WNW
0-52 DesPigines River st Wili Road, Upstream (control) 1.1 miles ESE
D-57 Kankakee River at Wi Road (control) 2.0 miles SE
D-23 Thorsen Well, Dresden Road (indicator) 0.7 mies 8
0-35 Dresden Lock and Dam (indicator) 0.8 miles NW
D25 Biros Farm (control) 11.4 mites SW
L—-ij
0-01 Onsite Station 1 (indicator) 0.8 milas NW
D02 Onsite Station 2 (indicator) 0:3 miles NNE
0-03 Onsite Station 3 (indicator) 0.4 milen S
D-04 Caitins Road, on Station property(indicator) 0.8 miles W
0-07 Clay Products, Dresden Road (indicator) 26 mies 8
D08 Jugtown Roadt, Prairie Parks (indicator) 3.8 miles SW
0-10 Goose Lake Road, Gooss Lake Village (indicator) 3.5 miles SSW
D-12 Quany Road, Lisbon (control) 10.5 miles NW
D-14 Center Strest, Channahon (indicator) 3.7 miles NE
D-45 McKinley Woods Road, Channshon (indicalor) 1.7 milss ENE
D-83 Wil Road, Hollyhock (indicetar) 2.1 miles SSE
D-5% Ridge Road, Minooka (Indicator) 43 mies N
D56 VWi Road, Wildieather (indicator) 1.7 miles SE
D-58 Wil Road, Merina (indicator) 1.1 miles ESE
£ _[Fish
D-28 Dreaden Pool of IKinois River, Downstream (indicator) 0.9 milos NNW
D48 DesPiaines River, Upstream (control) 1.2 miles ESE
B Sedieny
D-27 ifincis River at Dresden Lock and Dam, Downstream 0.8 miles NW
(indicator)
Q. Yeostation
Quadrant 1 Chris Locknar 2.8 miles NE
Quadrant 2 Robert Pagliano 3.2 miles SSE
Quadrant 3 Jim Bloom 3.9 miles SSW
Quadrant 4 J.0. Camichasi 1.6 miles NNW
Control Giasscock Farm 12.8 miles ENE
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TABLE B-1: Radiological Environmental Monitoring Program - Sampiing Locations, Distance and Direction,
Dresden Nuciear Power Station, 2013
Locsation Location Description Oistance & Direction
From Site
H.. Environmental Dosimetry - OSLD
Innet Ring
D-58-1 and -2 1.1 miles ESE
D-101-1 and -2 1.0miles N
D-102-1 and -2 1.3 miles NNE
D-103-1 and -2 1.2 miles NE
D-104-1 and -2 1.7 miles ENE
D-105-1 and -2 1.5 miles E
D-108-1 and -2 1.1 miles ESE
D-107-1 and -2 1.4 miles SE
D-108-1 and -2 1.9 miles SSE
D-109-1 and -2 0.8 miles 8
D-110-3 and -4 0.9 miles SSW
D-111-1and -2 0.6 miles SW
D-112A-1 and -2 0.7 miles WSW
D-113-1 and -2 0.0 miles W
D-114-1 and -2 0.9 miles WNW
0-115-1 and -2 0.8 miles NW
D-116-1 and -2 1.0 miles NNW
Qutsc Ring
D-201-1 and -2 48 miles N
D-202-1 and -2 5.1 miles NNE
D-203-1 and -2 4.7 miles NE
D-204-1 and -2 5.0 miles ENE
D-205-1 and -2 40min E
D-208-1 and -2 3.5 miles ESE
D-207-1 and -2 4.2 miles SE
D-208-1 and -2 4.9 miles SSE
0-205-1 and -2 4.1miles S
D-210-1 and -2 4.9 miles S8W
0-211-1 and -2 4.8 miles SW
D-212-3and -4 6.0 miles WSW
D-213-1 and -2 4.5 miles W
D-214-1 and -2 5.0 milgs WNW
D-216-1 and -2 4.8 mies NW
0-216-1 and -2 4.0 milas NNW
Qther Locations
D-01-1and -2 Onsite 1 0.8 miles NW
D-02-1 and -2 Onsite 2 0.3 miles NNE
D-03-1 and -2 Onsite 3 0.4 mides S
D-04-1 and -2 Collins Road, on Station property 0.8 milss W
D-07-1and -2 Clay Products, Dreeden Road 28mies S
D-08-1 and -2 Road, Prairie Parke 3.8 miles SW
D-10-1 and -2 Goose Lake Road, Goose Lake Village 3.5 miles SSW
D-14-1 and -2 Center Strest, Channshon 3.7 miles NE
D-45-1 and -2 McKinley Woods Road, Channahon 1.7 miles ENE
D-53-1 and -2 Wil Road, Hollyhock 2.1 miles SSE
D-55-18nd -2 Ridge Road, Minooks A3 mies N -
D-56-1 and -2 Witi Road, Wiidfeather 1.7 miles SE
D-58-1 and -2 Wil Road, Maerina -1.1 miles ESE
Coatrol N
D-12-1 and -2 Lisbon 10.5 miles NW
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TABLE B-2: Wmmm-mdwmwwm.mmmm,ms

Surface Water Gamms Spectroscopy { Monthly composits EIML-SPM-1, Environmental Incorporated 2 gallon TBE, TBE-2007 Gamma emitting
sample or monthly Midwest Laboratory Sampiing Procedures radicieciope analysis
composiie from weskly | Manust
grab samples. ’

TBE, TBE-2023 Compositing of samples
EML-COMP-01 procedure for compositing
water and milk )

_ Surface Water Grosa Beta Monthly composite EMML-SPM-1, Environmental Incorporated 2 galion YBE, TBE-2008 Gross Alpha and/or
sample or monthly Midwest Laborstory Sampling Procedures 9r0ss beta activity in various matrices
composite from weekly '
grab samples.

TBE, TBE-2023 Composhiing of sampiss
EIML-COMP-01 procedure for compositing

Surface Water Tritium Quarterty composite of | EIML-SPM-1, Environmental incorporated S00m ' TBE, TBE-2011 Tritlum analysis in
monthly composite Mideest Laboratory Sampling Procedures : drinking waler by liouid scintitation
samples.

TBE, TBE-2023 Compositing of samples
EML-COMP-01 procadure for compositing
waler and mik

Ground Water Gamma Spectroscopy | Quarterly grab samples. | EIML-SPM-1, Environmental 2 galion TBE, TBE-2007 Gamme emitting
Micdwest Laboratory Sampling Procedures radioisotope analysis

Ground Water Teitum Quarterly grab samples. { EIML-SPM-1, Environmental incorporated $00 mi YBE, TBE-2011 Tritium snalysis in
Midwast Laboratory Sempling Procedures drinking water by liquid scintiliation

Fish Gamma Spectroscopy | Samples collacied tuice | EIML-SPM-1, Environmental incorporated 1000 grams (wet) TBE, TBE-2007 Gamma emitling
snnually via Midwest Laboratory Sampling Procedures radicisotope analysis
electroshocking or other | Manuat

Sadiment Gamma Spectroscopy | Semi-annual grad EIML-8PM-1, Environmental 500 grams (dry) TBE, TBE-2007 Garmma emitting
samples Midwest Laborstory Sampiing Procedures radicisolope analysis




|

TABLE B-2: Radiological Environmental Monitoring Program ~ Summary of Sample Collection and Analytical Methods, Dresden Nuclear Power Station, 2013
Sample Analysis Sampling Method Collection Procedure Number Sample Size
Medium

Dredging Spoils | Gamma Spectroscopy | Annual grab samples if mmt.mmm 500 grams (dry)

- LS raebs ¢ b ot aber .
)
] 4 4% 1

. e ,
0N

Food Products




Figure B-1 :
Dresden Station inner Ring OSLD Locations, Fish, Water, and Sediment Location, 2013
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Figure B-2
Dresden Station Fixed Alr Sampling and
OSLD Sites, Outer Ring OSLD Locations and Milk Location, 2013
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Table Cd.1 CONCENTRATIONS OF GROSS BETA IN SURFACE WATER SAMPLES
COLLECTED IN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCULITER & 2 SIGMA

COLLECTION D-21 D52 D-57
PERIOD

02/01/13 - 02122113 - 71217 7617 138222
03/01/13 - ON29/M3 . 50 2 1.8 89 221 32218
04/05/13 - 04/726/13 74168 (1) 90218 64217 (1)
05/03/13 - 083113 ; 184 £ 26 9.0 £ 22 35418
0800713 . 08228113 . 75216 92£17 282£29
07/08/13 - 07/26/13 74217 92218 7517
08/02/13 - OM/30M3 § 83218 89 220 52218
o083 - 092743 T 52218 42£18 <26
10/04/13 - 10726043 7 90¢18 6842186 8718
110113 - 11720113 71215 8216 70218
12006113 - 122713 79217 102 ¢ 19 68 ¢ 16

MEAN 88170 86 239 83 £ 130
Table C4.2 CONCENTRATIONS OF TRITIUM IN SURFACE WATER SAMPLES

COLLECTED IN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013
RESULTS IN UNITS OF PCILITER £ 2 SIGMA

COLLECTION o-21 D-52 087
0104113 - 3 + 15 <190 1100 ¢ 1
04/05/13 - O&/28/13 < 183 < 194 618 2 153
0705113 - 02713 663 2138 <165 0550 606
100413 - 122713 475 £ 139 < 180 2000 2 249

MEAN _ 608 ¢+ 232 - 2567 2 5433

THE MEAN AND TWO STANDARD DEVIATION ARE CALCULATED USING THE POSITIVE VALUES
(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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Table C43 CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES
COLLECTED IN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCULITER % 2 SIGMA

SITE COLLECTION Win-54 Co-58 fFe-59 Co60 In-65 Nb-85 2r-85 131 Cs-134 Cs-137 Ba140 La140

PEI .

12 - 01 < < < 11 < < < < < 15 <4 <8 < < 11
0172813 - 02/22/13 <4 <3 <7 <3 <7 <4 <7 <9 <3 <4 <22 <7
0222113 - 03/29113 < § <5 <12 <5 <11 <8 <10 <13 <4 <6 < 3% < 11
032913 - OW26/13 < § <4 <12 <5 <10 <4 <7 <13 <4 <5 < 32 <8
042613 - 05/31H3 <8 <6 <10 <$§ <1 <7 <1 <13 <§ <$ <37 <10
0531113 - 06/28/13 <4 <4 <7 <4 <8 <4 <8 <9 <4 <4 <19 <8
06/26/13 - O7/6113 < 8§ <6 <13 <4 <11 <§ < 10 <13 <6 <6 < 32 < 10
07/26/13 - 0BOI13 <6 <68 <13 <5 < 11 <8 < 11 <13 <5 <§ <33 < 12
08730/13 - 092TH3 < § <4 < 10 <§ <10 <8 <7 <15 <4 <5 <31 <10
Q92713 - 1W/26MM3 <6 <4 <11 <5 <9 <5 <10 <13 <$ <5 <29 <10
10/25/13 - 112913 < § <§ <11 <§ < 11 <5 <9 < 14 <$ <5 < 32 < 12
11720013 - 12727113 <3 <3 <7 <3 <7 <4 <§ < 14 <3 <3 <27 <8

MEAN - - - - - - - - - - - -
D52 0104113 - 0128113 <2 <2 <4 <2 <3 <2 <3 <6 <2 <2 <12 <3
0201/43 - Q2218 <3 <3 <6 <3 <$ <3 <§ <9 <3 <3 <18 <5
03/01/13 - 0372913 <4 <4 <8 <3 <8 <4 <7 < 11 <4 <4 <24 <$§
O405/13 - 0426113 <6 <8 < 12 <5 <12 <7 <9 <14 <8 <6 <32 <9
05/03/13 - 0513113 < § <5 <10 <85 <8 <5 <9 < 14 <8 <§ <28 <8
06/07/113 - 06/28113 <4 <4 <9 <4 <9 <4 <8 <10 <4 <4 <23 <8
07K06/13 - 0712613 <6 <§ <13 <8 <10 <6 <12 <14 <5 <6 < <13
08/02/13 - 08/30/13 <« 3 <$ <8 <4 <7 <8 <9 <Ml <4 <4 <24 <10
09/06/13 - 09273 < 4 <5 <9 <5 <10 <$§ <10 <12 <4 <5 <28 <10
100413 - 1025813 <7 <6 <15 <7 <13 <6 <g <15 <5 <$ <3 <13
110113 - 112043 < 4 <8 <9 <4 <8 <5 <9 < 14 <4 <5 <27 <9
120813 - 1227113 <3 <4 <8 <3 <6 <4 <8 <14 <3 <3 <28 <9
MEAN - - - - . - - - - - - -

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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Table C4.3 CONCENTRATIONS OF GAMMA EMITTERS IN SURFACE WATER SAMPLES
COLLECTED iN THE VICRITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCILITER ¢ 2 SIGMA

SITE COLLECTION Mn-54 Co58 Fe-50 Co60 68 ] Zr85 131 Cs-134 Cs-137 Bai40 L2140

PERIOD

D57 1 12 - 01253 <4 < <1y = < < < < <1 <4 < Y <9
0125113 - /22113 < 4 <4 <8 <4 <7 <4 <7 <9 <4 <4 3‘2‘ <8
02/22/113 - 03/29/13 < 4 <4 <8 <3 <9’ <4 <8 < 11 <4 <4 . <24 <8
03/29/13 - 04/26/13 <5 <5 <8 <5 <10 <5 <10 <13 <5 <5 <N <11
042613 - OSB3 <86 <$§ <12 <§ < 12 <6 <9 <13 <$ <§ <33 <11
05/3113 - 06/28113 <3 <4 <? <3 <7 <3 <8 <9 <3 <3 <21 <8
06/28/13 - 0772613 <5 <5 < 10 <5 <1 <8 < 10 < 12 <4 <6 < 3B <9
07/26113 - 068/30/13 <4 <$§ < <5 <10 <5 <9 <13 <4 <5 : <3 <10
08730/M3 - 0W27/13 <4 <8 <11 <6 <9 <$5 <9 < 14 <§ <4 i <38 <10
0N27H3 - 10/25/113 <5 <5 <11 <4 <1 <6 <8 <13 <5 <5 i<28 <11
102513 - 1120113 <4 <4 <10 <4 <8 <4 <7 <11 <3 <4 "< 27 <10
MRY3 - 122TH3 <3 <4 <10 <4 <7 <s <8 <14 <3 <s fe27 <9
MEAN - - - - - - - - - - - -

{1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION



Table C41.1 CONCENTRATIONS OF TRITIUM IN GROUND WATER SAMPLES
COLLECTED IN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCIAITER £ 2 SIGMA

COLLECTION o-23 D-35
PERIOD
0141113 - 0111113 218 £ 125 < 185
02/07/13 - 02/07/13 414 £ 120
03/08/13 - 03/08/13 250 + 118
04/10/3 - 04119113 (1) 286 £ 118 <178
051013 - 05/10/13 385 £ 129
08/14/13 - 08/14113 311 2 120
07M2/13 - 07/12/13 2232134 <104
08/09/13 - 08/00/13 302 £ 116
08/13/13 - 0OM3N3 289 £ 134
10/14/13 - 10111113 351 £ 135 <182
1108/13 - 11/08/43 321 £ 118
1211313 - 121313 35 £ 141
MEAN 312 £ 131 .
i
i
Dok
%
4
i
B

i
S

Samz

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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Yables C-1.2
SITE COLLECTION
PERIOD
HIA3 - 011113

D23

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION

02007113 - G20TH3
03/06/13 - 030813
O4/1913 - 041913
05/10/13 - 0SMOM13
06/14/13 - 06/14/13
7112113 - 0711213
08/09/13 - 08/09/13
091313 - 01313
101113 - 10MHIM3
110813 - 110813
121313 - 1211313

MEAN
O3 - O3
04112113 - 0412113
07112113 - Q712113
104113 - 10113

CONCENTRATIONS OF GAMMA EMITTERS IN GROUND WATER SAMPLES

COLLECTED N THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PC/LITER £ 2 SIGMA

m

Mn-54 Co-58
<§ <4
<3 <3
<3 <3
<8 <8
<3 <3
<3 <3
<@ <§
<8 <6
<4 <4
<2 <2
<8 <8
<7 <8
<8 <5
<3 <3
<$ <5
<2 <2

Fo53 Co60 In65 N>-95

<¥
<7
<8
< 14
<8
<8
<15
<13
< 10
<4
<13
< 18

<12
<8
< 10
<8

<

<3
<4
<@
<3
<3
<5
<8
<4
<2
<8
<6

<6
<3
<4
<2

<7
<7
<M
<6
<6
<11
<!l
<9
<4
<11
< 12

< 11
<8
<12
<3

<

<3
<4
<6
<3
<3
<6
<8
<$
<2
<6
<7

<8
<3
<8
<2

g8

<
<8
<6
<10
<6
<5
<11
<11
<7
<3
<10
<13

<9
<8
<§
<4

1131 Cs-14 Ce-137
<14 < <
<9 <3 <3
<9 <3 <4
< 14 <8 <5
<8 <3 <3
<? <3 <3
<14 <$ <5
< 14 <$ <5
< 14 <4 <4
<11 <2 <2
< 14 <5 <6
< 10 <8 <7
<14 <§ <5
<14 <3 <3
< 12 <5 <4
<11 <2 <2

Ba-140 La-140
< <
<3 <§
< <7
<3 <10
< 20 <7
< 18 <8
< 41 <9
<3 <13
<27 <10
<19 <8
< 34 <9
<3t <12
< 32 <10
<28 <10
<31 < 14
< 19 <8
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Table C-i8.1 CONCENTRATIONS OF GAMMA EMITTERS IN FiSH SAMPLES
COLLECTED IN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCI/KG WET 2 2 SIGMA

SITE COLLECTION Mn-54 Co-58 Fo-59 Co60 Zn-65 Nb-85 05 Cs-134 Cs-137 8a-140 La-140
D28

Freshwater Drum 050113 < 65 < 68 < 149 < 59 < 119 < 85 < 130 < 61 < 70 < 1196 < 122
LargemouthBass OS0IM3 < 75 < 96 < 248 <72 < 178 < 105 < 168 <74 < 84 < 1280 < 440
Common Carp 1002113 < 50 < 57 < 145 < 50 < 110 < 45 < 101 <43 < 44 < 480 < 150
Largemouth Bass  10/02/13 < &2 <89 < 135 < 54 < 128 <76 < 141 < 58 <72 < 548 < 168

MEAN - - - - - - - - - - -

D48

Channel Catfish 050113 < 35 <41 < 114 <3 <73 < 46 <7 < 35 < 3 < 520 < 249
Common Carp 0503 <75 < 93 < 180 <G8 < 140 < 88 < 175 < 74 <76 < 1154 < 264
Common Carp 1002/13 < 61 < 58 < 148 < 81 < 117 < 64 < 114 < §7 < 62 < 504 < 153
largemouth Bass  1002/13 < 67 < 67 < 147 <70 < 147 < &2 < 132 < 88 < g4 < 6687 < 182
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Table CIV.1 CONCENTRATIONS OF GAMMA EMITTERS IN SEDIMENT SAMPLES
COLLECTED W THE VICINTY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PC/KG DRY 2 2 SIGMA

. o«
B

SITE COLLECTION WMn-54 Co-58 Fo-80 Co60 ZnE5 ND-G5 Zs 95 Cs134 °©  Cs-137 80-140 La-140

PERIOD .
D27 0sMON3 <87 <62 <150 <58 <134 <M <89 <4 <5 <833 <213
1004/13 < o4 <8 <226 <128 <184 <121 <170 <& 1872104 <778 <219

W ep el T DL



Table C-V.1

COLLECTION
RIOD
01/04/13 - 01711113
01/1113 - 01/18/13
01/16/13 - 01/26/13
01/25/13 - 02/01/13
0201/13 - 02/08/13
0208/13 - 02/18/13
02/15/13 ~ 02/22/13
02/22/13 - 03/01/13
03/01/13 - 030W13
03/08/13 - 03/15/13
03/1513 - 03/22/13
03/22/13 - 032013
03/20/13 - 0413
04/06/13 - 04712713
0412113 - 04M9/13
04/16/13 - 04/268/13
04/26/13 - 06/03/13
05/03/13 - 08110/13
08/10/13 - 08/17/13
051713 - 05/24/13
05/24/13 - 06731113
0531113 - 08N07/13
06/07/13 - 06/14/13
08/14/13 -~ 08/21113
068/21/13 - 08/28/13
00/28/13 - 07/05/13
07/05/13 - 07TM2/13
07/12/13 ~ 07/19/13
07118113 - 07726113
07/26/13 - 080213
0802/13 - 080W13
08/00/13 - 08/16/13
08/18/13 - 0823113
08/23/13 - 08/30/13
08/30/13 - 09/06/13
09/06/13 ~ 0O/1/13
098/13/13 - 08/20/13
09/20/13 - 0927113
09/27/13 - 10/04/13
10/04/13 - 1011/13
101113 - 10118113
10/18/13 - 1025013
1072513 -~ 110113
110113 - 10813
1108/13 - 111613
1115113 - 11722113
11/22/13 - 11/29/13
11/29/13 - 1206/13
12/06/13 - 12/13/13
121313 - 1272013
12/20/113 - 12727113
1227113 - 01014

MEAN

CONCENTRATIONS OF GROSS BETA IN AIR PARTICULATE SAMPLES
COLLECTED IN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

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

0-01 B07 D45 083 D-56 D58
40 t6 37 ¢90 3826 38+6 48 £ 6 396 41 ¢ 8 3z6 40 ¢t 6
28¢5 226 0¢6 268 425 22¢5 20:8 27+ 6 228
1624 18¢+8 1728 2125 21 ¢ 5 1324 17 ¢ 8 18 +5 17 +8
331z6 Nzb B=z26 B=zs 2T 5 27 ¢+ 8 224 3125 31zx5
31¢$ 315 825 2:+5 Bz6 25 2418 325 341z5
1524 21 £ 5 21z5 1828 18z4 2015 2018 195 201228
204 1624 1924 189¢4 XX ) 17T+4 19¢+4 1924 8z4
1524 1324 1424 16x4 1124 1024 1524 04 1224
124 914 104 44 024 8¢4 1224 1524 13¢4
1825 17¢5 186285 1546 17 286 1725 1118 155 1325
215 1824 17¢4 724 1824 184 17324 20¢5 17 24
84 724 824 1Mt4 <$§ 8+t4 84 6z24 914
25 024 205 1724 1524 24 ¢85 204 16 24 14 x4
Mzd 1324 1234 1124 V4 1224 1324 1424 1314
8+4 824 8z24 64 %4 1224 824 623 824
13256 M1z24 198 1726 2025 528 114 165¢6 14285
1324 218 245 R2=z25 524 21 £5 2425 184 184
1324 11 ¢4 1724 1224 1924 X 14 % 4 12224 1224
1524 18 ¢4 924 19¢t4 12 z4 16 2 4 17 x4 524 1324
(1724 (1)15¢4 (1) 1724 (1) 1724 (1) 424 1724 104 (1)1324 (1) 1824
135 1425 M124 1485 1124 526 1324 924 1324
94 84 1024 924 1224 1024 1124 104 14 ¢ 4
184 1624 1824 6¢4 194 1724 614 1724 104
1324 1524 (1) 1427 1224 168 24 x4 1M1¢24 1424 1024
1724 424 M (H1428 1224 1024 1424 124 1224
N9z4 1224 .9 924 10%¢4 1124 11t4e 12124 M4
424 19125 (1) (1) 198 1Bzs 19¢5 17 +8 18 26 1824
124 1024 (1) 824 13¢24 024 104 104 1124
1024 424 1) 924 524 %24 14 ¢4 1024 LX)
184 1424 (1) 2024 19=4 174 10124 6z4 17 24
x4 1024 1) 1824 1424 424 514 144 1624
174 1724 ) 1924 18 ¢4 1924 1824 1624 1524
27+ 8 205 1) 20%+8 2015 05 228 025 Wb
2728 2825 ) 248 27+5 238 2526 215 268
13¢4 424 1) 1524 524 1024 1124 168+4 44
M5 43 26 4] 416 Bz5 325 Bz5 32+5 Wss
20t4 2024 (1) 2014 1924 18 x4 20124 18z4 424
1724 13524 1) 17 24 524 18+d4 1924 15 +4 184
2316 245 )] 225 415 1824 20286 208 2015
21 ¢ 4 18 14 (4)] 2124 28¢5 2124 2256 24 ¢5 2t 4
21 24 218 %)) 2415 218 2418 212 4 2418 236
024 t4 1) 6esd 18+ 4 6z4 524 19 z24 1864
2128 28125 4)] 2126 26125 2325 215 2128 2525
24 21 2 4 (4] 224 27+ 8 24 2515 415 256
205 74 1) L EX 1724 1824 21285 1624 174
16+4 1724 1 1825 21 ¢ 65 1324 18+5 106 21 ¢ 5
2024 1824 1)) 23 ¢ 5 21 2 4 25 17 x4 20t4 245
K Y 4028 (1 44 26 B+6 42+6 41 26 43 28 3926
37 +s 2:5 (1) 4215 Vb 925 b5 B:S 386
88 308 1) 3125 3215 2025 N8 3058 2815
2425 25 (1) 8:z85 28¢5 0:z28 2425 5+8 255
2015 25+6 (%)) 3025 25 205 25128 2325 26+5
20 £ 18 2017 20 £ 22 21 ¢+ 19 21 2 19 19 £ 17 2 1218 20 218 20 £ 18

cRove ! | GROUP I

THE MEAN AND TWO STANDARD DEVIATION ARE CALCULATED USING THE POSITIVE VALUES
(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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Table C-V.1 CONCENTRATIONS OF GROSS BETA iN AIR PARTICULATE SAMPLES
COLLECTED i THE VICINITY OF ORESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF E-3 PCICU METER £ 2 SIGMA

COLLECTION GROUP I} leroup v
PERIO 14 D58
01/04/13 - 01M1113 4246 . 443168 4028 Bze 37s6
01/11/13 - 01118/13 ags . 24%86 28 2885 248
011613 - 0128113 17 4 8 225 1725 1524 1928
012513 - 020113 35 ¢ 5 3326 85 %525 2725
020113 - 0208143 26 %5. 3326 38286 28¢5 M5
02/08/13 - 021513 18 £ 4 1824 174 1724 195
021513 - 012213 13t 4 17¢4 17¢4 19¢4 1724
0222115 - 030113 (1) 92 4 1Bse 1124 1224 1924
0301/13 - 03/08/13 924 ()11 24 1124 1124 104
030813 - 03/15/13 17 £ 6 17¢5 168 1725 1625
0318/1S -~ 03722113 19 ¢ 5 1924 2014 2025 1925
022113 - 03/29113 724 Bz24 624 o4 724
03/20/13 - 0463 202 4 1824 1724 2024 2124
04005/13 - 041213 152 4 12¢4 13¢4 He4e 94
04/12/13 - 0410718 8¢4 10¢4 9z4 84 §3:3
04/19M3 - 04/26/13 202 S 15286 1225 1425 1228
04/26/13 - 050313 2225 184 21¢5 228 1824
05/03/13 - OSHO/13 18 + 4 12¢4 1424 1444 1424
0511013 - 0SM7TH3 17 ¢ 4 1524 1424 1824 124

OS5/17/13 - 06724713 (1) 1324 (1) 13 ¢ 4 1724 LR ) 1824
06/24/13 - 0831113 1324 1328 1224 104 %25
06/31/13 - 08KT/13 10zx4 1124 16524 104 16524

08/07TH3 - 0B/14/13 21 24 224 1824 1724 1624
08/14/13 - 08/21713 (1) 18 2 7 13 ¢4 1924 85 424
06721113 - 0B/28/13 1724 14 2 4 1224 134 15+ 4
08728/13 - 0708/13 W4 13z24 M“Mz4 124 1124
07/05M13 - OT/12/13 1728 181256 18+5 8¢5 21 ¢85
07213 - OTM9IN3 924 1224 1224 oz4 12¢4
O7TM9/13 - OT/20/13 1524 1824 1724 %24 16z4
07/28/13 - 0802/13 8¢4 1724 524 154 17 24
08/02/13 - 08013 "M +4 1524 74 M4 1724
08K9/13 - 08/16/13 1824 18 ¢4 16¢4 1924 1824
08/16/13 - 08/2313 338 728 285 218 325
08/23/13 - 08/30/13 28128 2625 21:5 24285 20¢6
08/30/13 ~ 09/06/13 15¢4 184 1 ¢4 248 15¢4
0V08/13 - 09/13/13 B35 - 3M=2S B2s 40=zx6 W:5
06/13/13 - 09/20/13 Bss 184 1924 24 225
09/20/13 - 09/27/13 194 1824 524 1624 1524
oW27113 - 10/04/13 1724 2015 525 2815 2125
10/04/13 - 10/11113 <X 2125 212 4 21 2 4 26
101113 - 1011813 2k5 255 278 225 418
10/18/13 - 10/25/13 1824 1524 1324 17 ¢4 74
10725113 - 110113 26 x5 2635 2015 1826 20:5
1101113 - 110813 2525 265 1924 2728 25
1108/13 - 1116/13 (1) 17 24 (1) 18 2 5 19¢5 2525 2+5
111813 - 112213 B=x5 2025 21+ 6 6524 164
1172213 -~ 11/26/13 21 25 2 + 4 184 2024 2024
11720113 - 12/06/13- 41 £ 6 48 £ 6 42+ 6 zo 43+ 8
1208/13 - 12113 =5 3Bz6 3328 W= 398
12/13/13 - 1272013 315 29286 205 26 26 28z26
1272013 - 1227113 2025 23 ¢ 8 225 2866 2628
1212113 - 01/03/14 2525 2125 205 2838 4325
t
MEAN ' 21;18 21219 . 20219 20 £ 18 21+ 18

THE MEAN AND TWO STAND_ARD DEVIATION ARE CALCULATED USING THE POSITIVE VALUES
(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION

C9
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Table C-V.2 MONTHLY AND YEARLY MEAN VALUES OF GROSS BETA CONCENTRATIONS IN AIR

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

GROUP | - ON-SITE LOCATIONS GROUP i - NEAR-FIELD LOCATIONS GROUP i - FAR-FIELD LOCATIONS GROUP IV - CONTROL LOCATION

Yt

- PERIOD " 250 PERIOD 25D w; 25D PERIOD 28D
1228/12 - 02/01/13 '18 57 N2> 1272812 - 0201113 179 M 2 24 12/28/12 - 1713 1% 88 33225 122812 - 2O1M3 1 2 3227

COLLECTION' ' . NN MAX _MEAN ¢ COLLECTION MIN NAX - MEAN ¢ .. COLLECTION - o MIN MAX MEAN 2 COLLECTION MIN MAX MEAN

02001113 - 0301/13 13 31 20:z213 0201113 - 03/01/13 10 3B 20z214 0013 - 001/ 9 3B 19z216 020113 - 0IN13 199 34 20:18
03/01/13 - 08/20413 7 20 1329 0¥01/13 - O3/2W/13 ¢ 20 13:8 0MO1/13 - 03/20/13 6 20 t4:210 CNO1M3 - 03/28/13 7 % 13210
0%/29/13 - O5/O3/13 24 1wz 0¥29/13 - 080313 5 20 #5310 03/26/13 - 0S0V13 8 28 1B8:10 OJV20/13 - 05/03/13 § 21 N=212
050¥/13 - 08/31/13 1M1 19 16528 0S/00/13 - O5/3Y/13 9 19 1428 05/03/13 - 05313 10 18 =z4 05/0%/13 - 06/31/13 4 18 1522
053113 - os/as/y 8 18 1327 08/31/13 - 08/28/13 9 19 1325 QW/31/13 - 08/20/13 10 22 18527 05I113 - 06/20/13 4 #®© W22
08/28/13 - 08/02/13 10 15 1426 08/26/13 - 0802/13 6 20 w4=z27 08/28/13 - 08213 9 18 1526 0828/13 - 08/02/13 11 21 1B 28
08X02/13 - 0B/3/13 16 29 221212 08/02/13 - 08/30/13 M XN 2:12 0813 - 08213 1“4 3B 23213 08/02/13 - Q8/30/13 17 2 U218
08/30/13 - 1004/13 139 &8 221 08/30/13 - tOOW13 10 38 21218 0830/13 - 100413 11 &0 2216 0813 - 1004/13 5 8B 2217
1004/13 - 110113 % 28 20123 1004/13 - 11013 15 28 2127 1004713 - 1101/13 13 21 2128 10/04/13 - 11/01/13 7 22 2421
110113 - 112913 8 2 1928 11013 - 112913 N 7 2027 110713 - 12013 1% 271 2127 10113 - 12813 5 2 20137
1129/13 - 010314 2 40 30212 112013 - 010314 2 4 31218 19729113 - O10N14 2t 4 32215 112013 - 0103/14 24 Q8 N:18
122812 - OI0V14 7 & 2218 12726112 - 01/03/34 $ 54 20118 12720112 - 0103/18 ¢ 8 21:218 1220/12 - 010314 § 5 2121
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Table C-V.3 CONCENTRATIONS OF GAMMA EMITTERS IN AIR PARTICULATE SAMPLES
COLLECTED IN THE VICHITY OF DREBDEN NUCLEAR POWER STATION, 2013

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

SITE COLLECTION Mn-54 Co-58 Fe-58 Co-60 Zn6S ND-85 -85 Cs-134  Cs-137 Ba-140 La-140

PERICD
- < < < < < < < < <
03/29/13 - 08/28/13 <2 <3 <7 <2 <S5 <3 <5 <2 <2 < 50 <21
06728113 - 1004113 <2 <4 <5 <2 <7 <3 <7 <3 <2 <75 <8
100413 - 010314 <3 <3 <8 <3 <8 <3 <8 <2 <3 < 45 <17
MEAN - - - - - - - - - - -
D02 1212812 - 03/29/13 <3 <4 <6 <4 <9 <3 <8 <3 <2 < 66 <29
03/29/13 - 0672813 <2 <3 <9 <3 <5 <3 <5 <2 <3 <83 <21
06/28M13 - 10/04/13 <2 <3 <4 <2 <$ <3 <6 <3 <2 <R <3
1004/13 - 0103714 <3 <3 <?7 <3 <8 <4 <@ <4 <3 < 48 <10
MEAN - - - - - - - - - - -
D03 12128112 - 03729/13 <3 <4 <10 <3 <@ <4 <$ <3 <2 <58 <2
032913 - 06728113 <3 <4 <8 <2 <7 <q <9 <3 <3 <84 <2
06/26/13 - 1004113 (1) - - - - - - - - - - -
1004/13 - 004 (1) - . - - - - - - - - -
D04 122812 - 0329/13 <3 <§ <8 <3 <7 <4 <7 <3 <3 < 55 <2
03/29/13 - 08728/13 <4 <§ <15 <$ <7 <$5 <7 <3 <4 < 80 <5
06/28/13 - 100413 <2 <3 <7 <2 <6 <4 <H <2 <2 <72 <
1004113 - 0103/14 <5 <@ < 14 <$ <9 <4 <8 <4 <4 <72 <24
MEAN - - - - - - - - - - -
D07 12128112-'031_29!13 <3 <3 < 10 <3 <7 <3 <6 <3 <3 < 58 <
032913 - 06/28/13 <3 <3 <8 <3 <$ <3 <6 <2 <3 <73 <23
06/268/13 - 1004113 <3 <3 <10 <3 <7 <4 <7 <2 <3 < 110 < 52
100413 - 0103714 <3 <3 <7 <3 <§ <3 <6 <3 <2 < 48 < 12
MEAN - - - - - - - - - - -

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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Table C-V.3

Co-58
SITE COLLECTION = Mn54

D-10

D12

D-14

12 -
0329113 - osmng
062813 - 10/041
100413 - 01703114

MEAN

122812 - oamn:
Q2013 - 06/28/1

06/2813 - 10/04/13
100413 - 0103/14

MEAN

122812 - C¥29A13
0372913 - oarzang
06/26/13 - 10/04/1

100413 - 01/03/14

MEAN

1272812 - 03/291:
03/28113 - Ov28/1

06728113 - 100413
10/0413 - 0103/14

MEAN
1222812 - Wg
OV29/3 - 06/28/1
06/28/13 - 10/04/13
10/04/13 - 01014

MEAN

SIGMA
METER £2
RESULTS iIN UNITS OF E-3 PCIICU

<

<3
<3
<4

<2
<3
<3
<3

<3
<2
<2
<4

<3
<2
<2
<3

<3
<2
<2
<3

<

<3
<3
<5

<3
<4
<3
<3

<4
<3
<3
<8

<3
<3
<3
<3

<4
<3
<4
<$

ND-95
Fe59 Co0 In6s5

<1
<11
<8
<14

<10
<9
<12
<7

<9
<§
<8
<10

<10
<§
< 12
<6

<3
<@
< 10
<12

<

<3
<3
<5

<2
<3
<3
<3

<3
<3
<2
<4

<2
<2
<3
<2

<3
<3
<3
<4

<

<7
<8
<7

<7
<6
<5
<4

<7
<5
<8
<9

<$§
<8
<§
<6

<7
<§
<8
<11

<4
<3
<3
<5

<4
<§
<3
<3

<4
<3
<3
<5

<4
<)
<3
<3

<3
<3
<3
<§

Zr 85 Cs-134  Cs-137

<

<7
<4
<9

<7
<6
<§
<8

<8
<4
<$§
<?

<7
<5
<6
<7

<5
<4
<8
<10

<

<2
<2
<4

<3
<3
<3
<3

<3
<2
<3
<4

<2
<3
<2
<3

<3
<2
<3
<3

<

<3
<2
<4

<3
<3
<2
<2

<3
<2
<2
<4

AAAA

NRwNoN

A
A A A
WDNNN

Ba-140

<

< 58
<89
< 67

<80
<77
< 85
<43

< 68
< 47
<72
< 50

<73
< 57
< 116
< 52

<82
< 54
<73
<85

La-140

<

<35
<28
<22

<24
<3t
<48
<17

<
<17
<3
<27

< 40
<3
<48
<19

<2
<28
<%
<31
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Table C-V.3 CONCENTRATIONS OF GAMMA EMITTERS N AIR PARTICULATE SAMPLES
COLLECTED IN THE VICHNITY OF DRESDEN NUCLEAR POWER STATION, 2013

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

.-

SITE  COLLECTION Mns4  Co58 Fe59 Co-60 nes 95 2r95 Cs134  C3137 . Bai40 La-140
PERIOD oo

D53 12!28/15 -0@'29/1! <g <4 <= <2 <! <4 <7 <! “<5 <|’4"||;-| :.” < '29""“."
0329/13 - 06/2813 <3 <3 <9 <2 <9 <3 <6 <3 <2 <8, . <48
06/28M13 - 10/04/13 <2 <3 < 11 <2 <g <3 <5 <2 <2 <&) ' <38
10/04/13 - 010314 <4 <4 <13 <$§ <10 <§ < 10 <4 <4 <67/ <25

D55 1212812 - 032013 <3 <4 <9 <3 <8 <4 <5 <3 <2 <er: i <24
032913 - 06/28/13 <3 <4 <9 <3 <8 <3 <6 <3 <2 <68 <16
06728/13 - 1M04/13 <3 <3 <6 <3 <5 <4 <5 <3 <2 <0% <28
10/04/13 - 01/03M14 <2 <3 <7 <3 <86 <3 <5 <3 <2 <45 <11
MEAN - - . - - - - - - - . -

D56 122812 - 032913 <19 <1 <68 <2 <3 <1 <4 <2 <1 <35 <15
03/29/13 - 06/28/13 <2 <3 <4 <2 <6 <2 <8 <2 <2 < 48 - < 17
062813 - 100413 <4 <8 < 14 <3 <5 <$§ <9 <3 <3 < 141, <38
1004/13 - 0103/14 <4 <§ <1 <3 <11 <§ <8 <4 <3 <g5° <27

D58 1272812 - 029113 <2 <3 <8 <3 <3 <4 <5 <2 <2 <7: <8
03/20M13 - 068/28/13 <3 <4 <10 <3 <7 <5 <7 <4 <3 <8 < 38
06/28/13 - 100413 <3 <$ <1 <4 <9 <5 <9 . <3.. <3 . <142 <57
100413 - 0103/14 <2 <3 <5 <% <8 <3 <6 <2 <3 <44 <12



Table C-V1.1 CONCENTRATIONS OF 1131 IN AIR IODINE SAMPLES
COLLECTED IN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

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

COLLECTION GROUP | } GROUP ii
PERIOD %ﬁl¢m % D-07 ao.s;s D-56 D-68
- <

01/04113 - 011113 < 17 < 40 < 43 <43 <43 < 40 <30 < 30 <30
01/1113 - 011813 < 17 < 43 < 43 <43 < 41 <38 <38 < 10 <38
01/18/13 - 01/25/13 < 10 <27 <27 <28 <28 < 32 <1 < 21 <2
01/25/43 - 020113 < 14 <38 <35 < 38 < 38 <34 < 32 <M <18
020113 - 0208/13 < 11 <29 <29 <28 <0 < 30 <2 <22 <22
02/08/13 - 02/16/13 < 21 < 61 < 8t <82 < 60 < 39 <38 <39 < 39
02/18113 - 0222113 <9 <23 <23 <23 <23 <24 < 17 <17 <17
02/22/13 - 0301113 < 30 < 12 < 30 < 30 <30 <34 <21 <21 <2
03/01/13 - 030813 < 9 < 24 <204 <24 <24 <28 <19 <19 <19
0/0/13 - QIIBM3 < 41 < 41 < 18 < 41 < 40 < 45 <37 <y < 38
CV16/13 - Q2213 < 11 <20 <29 < 30 <30 <35 < 44 < 44 <44
03/22/13 - 0X/28/13 < 28 <27 <27 <10 <28 <27 <7 < 27 <27
03/29/13 - 0405/13 < 14 <28 <25 <24 <25 <34 <18 <18 < 19
04/05/13 - 04213 < 38 <38 <38 < 38 <15 < 38 <34 <34 <34
0412113 - QN3 < 11 <29 <29 <2 <28 <2 <24 < <23
O4/19/13 - O420/13 < 14 <20 < 20 <20 <20 <27 < 31 <30 <30
04/26/113 - O5M3/13 < 13 <34 <3 <34 <34 < 40 <30 <30 <20
05/03/13 - O5/10/43 <« 37 <35 <35 <37 « 42 <18 <37 < 36 <38
05/10/13 - 0511713 < 17 <48 < 48 < 48 < 45 <38 <25 <27 <27
O5/17/13 - O5/24113 <15 (1) <27 (1) <2T (1) <28(1) <21 (1) <30 <33 <33(1) <3N
05/24/13 - 053113 < 16 < 39 < 39 < 39 <39 <45 < 30 < 30 < 30
05/31/13 - 0BOTN3 < 9 <24 <24 <24 <24 <34 <40 < 40 <40
06/07/13 - OB/14/13 < 11 <28 <28 <28 <28 <23 <2 <27 <27
08/14/13 - 08/21/13 < 13 <38 <80 (1) <34 <3 < 11 < 31 <3 <3
08/21/13 - 0872813 <7 <19 {1) <23{(1) <20 <23 <27 <27 <27
08/28/13 - OTOS5H3 < 3t <3 1) < 3 <3 <35 < 10 <35 <38
070313 - OTM2113 <23 < 80 1) <84 (1) <02 < §8 <58 < 56 <58
07112113 - O7TI13 < 31 < 31 (1) < 31 < 31 <37 <¥ <37 <37
07119113 - 07/26113 < 1§ <38 " <38 <38 <38 < 37 <38 <38
07/28/113 - 08/02/13 < 64 <64 (1) <84 < 64 <47 <48 <19 < 48
08/02/13 - 08013 < 15 < 40 1 <39 < 40 <33 < 38 <38 <3
08013 - 08/16M3 <38 <35 4] < 35 <35 <28 < <28 <12
08/16/13 - 08/23/13 <« §2 <53 4)] < 52 <53 <43 < 41 < 41 < 17
08/23/13 - 0B/30/13 < 11 <27 {1) <27 <27 <28 < 31 < 31 <30
08/30/13 - 0O/06/13 < 25 < @5 (4] <64 <85 <39 <85 <58 < 56
06/06/13 - 0113 <25 <10 1) <25 <25 <25 <33 <3 <33
08/13/13 - 0020/113 < 40 < 41 (1) <41 < 41 < 50 <48 < 48 <0
0%/20M13 - 092713 <63 <83 ¢} <24 < @85 <85 <58 <58 < 58
08/27TH3 - 1004/13 < 42 <42 (1) < 42 < 42 < 35 < 34 < 34 <18
10/04/13 - 101113 < 87 <83 4)) <87 <28 < 02 <48 <48 < 48
10/1113 - 10/1813 <69 <89 M <69 <69 <98 <65 <65 <27
10/18/13 - 1072613 < 87 <58 (1) <§7 <58 <50 < 60 < 60 <60
10726113 - 110118 <25 <685 (4}) < 84 <88 <58 < 52 < 52 < 52
110113 - 1108/13 <68 <69 1) < 69 <70 < §2 <83 <62 < 82
11/00/13 - 11116113 < 17 <45 ) < 48 <45 < 46 < 44 < 44 <44
1116013 - 112213 < 84 <54 1) < 54 < 54 <45 <45 <45 < 45
11/22/13 - 11120113 < 28 < 60 ) < 80 < 80 < 88 <87 < 68 < 68
11/20/13 - 12/08/13 < 70 <70 (¢)] <70 <70 <68 <70 <70 <70
1208/13 - 121313 < 28 <88 (1 <87 <8 <68 < 87 < @7 < 88
121313 - 172013 <65 <65 H < @5 <65 <27 <84 <84 <64
12/20/13 - 1227113 <68 < g8 (¢}] <88 < 69 <38 <65 <65 < 685
12271113 - 0103/14 < 32 <30 4)) < 32 < 32 <6 <25 < 60 < 60
MEAN - - - - - - - - -

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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Table C-\V1.4 CONCENTRATIONS OF i-131 IN AIR IODINE SAMPLES
COLLECTED i THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF E-3 PCI/CU METER £ 2 SIGMA
COLLECTION GROUP 1lI IGROUP v

PERIOD D-08 D-10 D-14 D-1
Q104113 - 01141113 < 18 < 40 <40 <30 < 40
01/1113 - 01118/13 < 2% <29 <28 <37 <2
01/18/13 - 012813 < 14 <32 < 33 <22 <33
01/26/113 - 02001113 < 38 < 38 < 38 < 34 <38
0201/13 - 0208/13 < 13 <30 <30 <23 < 30
02/08/13 - 02/16/113 < 18 <39 < 30 <39 <39
02/185113 - 02222/13 < 10 <24 < <18 <24
0222113 - 001113 <16 (1) <M (1) <34 <21 <34
0301713 - 0308/13 < 11 < 28 <28 <19 <28
03/08/13 - ON15/13 < 19 < 45 <45 <37 < 48
01813 - 0322113 < 15 <38 <34 < 48 <35
03/22/13 - 0V29/13 < 14 <27 < <27 <7
03/2013 - 0MO5/13 < 17 <33 <34 <20 <M
O4/05/13 - O4/12113 < 18 <38 <38 < 34 <38
041213 - 04/16/13 <9 <21 <2 <23 <2
04/19/13 - 04726/13 < 11 <27 <29 < 3t <27
04/26/13 - 0509/13 < 17 < 40 < 40 < 30 < 40
05/03/13 - O/10/113 < 42 <18 <43 <37 <43
05/10/13 - OBMTN3 < 15 < 38 <37 <27 <3
O5/17/13 - 0524/13 <31 (1) <30 (1) <30 <33 <13
0524113 - OS31113 < 19 < 48 < 46 < 30 < 44
05/3113 - 08/07/13 < 35 <35 < 14 < 38 <34
06/07H43 - 06/14/13 < 10 <24 «23 <27 <23
06/14/13 - 08/21/13 <B4 (1) <24 <25 <33 <25
06/21113 - OB/28/13 < 20 <2 <3 <27 <23
oB/28M3 - 0705113 <3 <38 <38 < 35 <38
07/06/13 - OTH2/13 < 82 < 58 <68 < 88 <58
0TH2/13 - OTMOM3 <20 <20 <20 <14 <22
07/10M3 - O7/26113 < 38 <37 <37 <38 <38
07/28/13 - 0BN2113 < &7 < 58 <58 < 47 <58
08/02/13 - 08BM3 < 40 <34 <34 <3 <34
08/09/13 - O/16113 < 44 <44 <43 <28 <43
08/18/13 - O8/23113 < 44 < 44 <48 <43 < 46
08/23/13 - OB/30M13 <« 27 <28 <28 <3 <2
08/30/13 - OBOG/13 < &5 <39 <37 < 68 <X
08/08/13 - 09M13M3 <28 <25 <25 <38 <8
09/13/13 - 00V20/13 < 857 < 57 < 57 <49 < 58
0/20/13 - 09721113 <65 <53 < 51 < 58 <853
0%/27/13 - 10/04/13 <28 <28 <20 <35 <28
10/04/13 - 10/1113 <68 <08 <84 <48 <68
10/11113 - 1011818 < 53 < 53 <353 < 88 <8
10018713 - 10/25/13 < 22 < 82 <50 < 87 <51
10/25/13 - 110113 < @6 <58 <59 < §5 <58
110113 - 110813 <52 <22 <52 < 83 < 52
1108/13 - 1MAS/13 <47 (1) <47 (1) <48 <45 <43
111613 - 1122113 < 45 < 45 < 45 < 45 <19
112213 - 11720113 < 80 < 68 <68 < §8 <88
11/29/13 - 12008113 < 68 < 88 <0 < 81 <68
12/08/13 - 1213/13 < 69 <88 <88 <8 < §8
1211313 - 12720113 < 58 < 58 < 50 <85 <58
1220113 - 12727113 < 67 <87 < 68 <89 <07
1227113 - 0103/14 < 48 < 48 < 49 <83 < 49

MEAN - - . - -

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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Table C-Vii.1 CONCENTRATIONS OF 1-131 IN MILK SAMPLES COLLECTED IN
THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCILITER 2 2 SIGMA

CONTROL FARM
COLLECTION D-25
01%#% < U!
0207118 <07
03/07/13 <07
04/04/13 <08
05/02/13 <07
o5/16e/13 <07
08/30/13 <06
06/13/13 <08
08/27/13 <038
o7Han3 <06
07/25/13 <07
08/08/13 < 0.7
08/22/13 <08
0W08/13 <08
09/19/13 < 0.9
1003/13 <08
1061713 <09
10/31/13 <06
111413 <0.7
12/08/13 <08

ST T wle e
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Table C-ViL.2

b85S
Ings
Co-58 Fe-58 Co60
Mn-54
SITE COLLECTION
".‘-.‘ 9

D-25

01/04/13
02/07/13
030713
040413
05KR/13
0516/13
05/30/13
06/13/13
0672713
7213
0772513
08/08/13
08722113
00513
0V19/13
10/03/13

101713
7 1033

111413
120813

<7
<5
<5
<6
<8
<8
<8

<§

<5

<§

<8

€7

<5
<8
<6
<7
<2
<7
<§
<7

N MILK SAMPLES
TRATIONS OF GAMMA EMITTERS
CONCEN

2013
OF DRESDEN RUCLEAR POWER STATION,
VICINITY
TED N THE
COLLEC

JLITER £ 2 SIGMA
RESULTS IN UNITS OF PCULITE

<8
<6
<8
<$
<6
<7
<8
<7
<6
<5
<6
<7
<5
<7
<7
<7
<2
<7
<@
<6

<20
< 14
<13
<14
<15
<18
<13
<15
< 14
<11
<14
<18
<10
<16
<13
<4
<8
<16
<15
< 17

<10
<7
<6
<8
<7
<7
<7
<8
<7
<$
<7
<7
<8
<9
<8
<7
<3
<?
<6
<9

<18
<11
<13
< 12
<15
< 14
<13
<13
<13
<10
<13
<15
<10
<15
< 14
<15
<$
< 14
<15

<8
<7
<6
<8
<6
<7
<5
<7
<7
<§
<7
<8
<5
<7
<7
<7
<3
<7
<6
<8

La-140
Cs-134 Cs-137 Bot0
Zr-98

< 13
< 10
< 10
<13
< 11
<9
<9
<11
<10
<9
<t
<13
<9
<13
<11
< 10
<4
< 14
<12
< 12

<$
<5
<§
<8
<$
<§
<6
<$
<8
<4
<@
<8
<5
<6
<6
<$
<2
<6
<4
<8

<7
<5
<6
<6
<8
<§
<6
<7
<6
<5
<6
<7
<$§
<8
<6
<6
<2
<7
<6
<7

<46
<
<38
<
<40
<
<27
<28
<%
<31
< a4
<49
<%
<%
<42
<45
<20
<42
<81
<45

<18
<9
<7
<12
< 12
<13
<8
<9
<10
<8
<14
<13
<8

<

< 11
<8
<6
<15
< 14
<9



81-0

Table C-Vill.4 - CONCENTRATIONS OF GAMMA EMITTERS IN VEGETATION SAMPLES
' COLLECTED IN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013 -

RESULTS IN UNITS OF PCI/KG WET # 2 SIGMA

SIE COLLECTION Mn-54 Co-58 Fo-59 Co-60 2n66 ND-95 r9s 1-131 Cs-134 Cs-137 Ba-140 La-t40
Cabbage oWIN3 <11 <9 <28 <13 <24 <1 <21 <49 <9 <10 <9 <30
Potstoes 043 <10 <10 <3 @ <17 <R <12 <23 <49 <10 <1 < 102 <21
Boets - 09/ <10 <12 <27 <14 <27 <12 <20 < 54 <§ R 3 ] <93 <25
Cabbage 0MV13 <10 <11 <28 <12 <24 <11 <21 «< §1 <9 <10 < 90 <25
MEAN - - - - - - - - - - - -
D-QUAD 2
Boets 09413, <9 .  <10. <26 . <10 .<18 < 10 < 17 < 41 <8 <9 <79 <24
Broccoll T 0wy . <10 <t < ‘<13 <28 <11 <20 <61 <1 <10 < 88 <28
MEAN - - - - - - - - - - - -
D-QUAD 3
Brussel sprouts 013 < 10 <1 <27 <10 < <1 <15 <44 <8 <20 <9 <19
Radishes 08/14/13 <9 <13 <3 <14 <28 <12 < 22 <45 <9 <1 < 96 <22

. . .. . { . ' . N s M ) .

_ ' MEAN - - - - - - - - - - - -
DQUAD 4 ’
Cabbage 05/14/13 <7 <7 <20 <8 <17 <9 <14 <38 <6 <6 <65 < 18
Carrots 0814113 <11 <16 < 44 < 14 <35 < 14 <27 <5 < 12 <11 <120 <28



Table C-1X.1 QUARTERLY O8LD RESULTS FOR DRESDEN NUCLEAR POWER STATION, 2013
RESULTS IN UNITS OF MREM/QUARTER & 2 STANDARD DEVIATIONS

STATION MEAN JAN - MAR APR - JUN JUL - SEP OCT - DEC
0-01-2 314241 33.1 287 329 30.7
D-02-1 334 2 14 33.2 33.1 34.4 329
D-02-2 340 £33 35.2 320 385 332
D-03-1 276 £ 63 289 265 314 245
0-03-2. 275448 28.4 24.2 299 278
D-04-1 324 £ 52 330 204 356 31.7
D-04-2 31.1 222 31.1 302 26 30.3
0-07-1 302 + 66 313 26.4 33.0 30.0
D072 30.7 4 52 a7 276 337 208
D-08-1 31.8 250 318 288 34.9 319
D082 319 £43 319 292 344 322
0-10-1 31.7 2 8.1 33.2 287 34.3 306
D-10-2 30.7 £ 63 325 26.4 335 30.5
D-12-1 203 £ 54 28.8 285 33.1 268
D-12-2 269239 202 246 274 28.2
D-14-1 284 3 50 30.4 258 306 272
D-14-2 209 £ 47 30.8 25 320 30.4
D45-1 329£78 345 20.1 374 3068
D45-2 33.8 2 60 341 30.0 37.0 333
D-53-1 279 2 3.1 282 259 208 278
D-53-2 272138 279 25.1 205 263
D551 309 ¢ 1.4 306 3068 320 308
D852 207474 318 24.9 334 288
D-56-1 262 239 272 249 284 243
D-56-2 267 ¢ 4.1 282 25.0 28.7 248
D-58-1 263 +42 288 242 278 24.7
D582 270+ 63 280 29 304 266
D-101-1 315 2 5.7 33.3 279 342 0.7
D-101-2 20.0 1 6.4 288 25.3 3.1 287
D-102-1 323458 332 20.3 356 309
01022 320 £ 4.3 326 289 339 324
D-103-1 30.1 £51 314 217 330 28.1
D-103-2 30.1 £ 4.3 31.0 27.1 321 30.2
D-104-1 312288 339 279 329 30.1
D-104-2 335 2 8.2 344 289 387 2.1
D-105-1 30.2 £ 58 316 26.1 328 30.1
D-105-2 318245 323 28.4 336 320
D-108-1 288 £ 60 30.5 258 311 276
D-108-2 270 + 56 284 236 300 26.1
D-107-1 265 3 49 280 24.1 29.1 247
D-107-2 280 2 44 284 258 309 269
D-108-1 31.9 £ 39 323 20.3 34.0 310
D-108-2 285 £ 4.8 278 27.1 321 272
D-100-1 306 2 4.6 30.0 276 329 317
D-109-2 315 483 32.1 200 350 30.0
D-110-3 333 2 4.1 338 30.4 353 338
D-1104 355 ¢ 5.2 36.7 2.1 38.1 38,0
D-111-1 340 240 34 320 36.8 339
D-111-2 311249 318 303 4.1 283
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Table CX.1 QUARTERLY OSLD RESULTS FOR DRESDEN NUCLEAR POWER STATION, 2013
RESULTS IN UNITS OF MREM/QUARTER £ 2 STANDARD DEVIATIONS

STATION MEAN JAN - MAR APR - JUN JUL - SEP OCT-DEC
D-113-2 300 258 30.3 26.1 33.1 30.6
D-114-1 . w5288 249 28.9 256 315 aze
D-114-2 0.1 £52 30.8 264 20 278
D-115-1 T 310249 317 278 334 31.3
D-115-2 319237 31.9 30.2 345 . T
D-116-1 . 33.0 269 327 2.1 78 . . 328
D-118-2 336 158 486 208 3.2 340
D-201-1 347249 34.0 27 374 ()
D-201-2 353 2 4.7 38.7 328 3.7 3))
020241 318247 327 21 331 28
D-2022 ' ¢ B LYY 31.1 309 1 nUasy o 309
D-203-1 R AEY T A 31.9 278 335 3.1
0-203-2 297 234 315 281 30.7 284
D-204-1 20002 30.8 256 323 273
D-204-2 270+ 53 28.5 245 30.0 25.1
D-205-1 283160 30.3 4.5 31.0 272
D-205-2 29587, 28.7 269 336 288
D208 30.4 ¢ A8 296 274 N9 306
D-206-2 - 30244 30.9 215 328 207
D-207-%' " 284 235 29.0 258 27 200
D-207-2 30.0 £ 4.2 30.1 2718 ... 28 201
D-208-1 285439 28.1 240 279 258
0-208-2 256 2 34 268 238 279 2.2
D-208-1 260 2 6.1 272 26 288 258
D208-2, - - - 209-347 279 . 243 %8 258
D-210-1 - 301261, ., 34 25 X 335 289
D210-2 = 209245 =~ 208 268 32.1 30.7
D11t | 306254 . 303 285 44 200
‘D214-2 '30.6 x 4.6 - 32 26.1 334 295
D-212-3 210244 205 244 279 26.1
D-2124 282238 R X A 268 30.7 267
D2131 - - 272368 284 - - 229 296 279
D2132 © - ¢ 264283 . 276 232 29.3 258
D-214-1 S, 380277 M7 30.1 7.7 206
‘D214-2 - - 3M9s90 . 8 280 372 283
D-215-1 M1 242 u.2 310 356 355
D2152 . . 7 334432 M4 320 344 314
D2161 - . 206%29 - . 228 - 279 4] 308
D216-2- - - -319237 - . 326 207 312 34.0
D-112A-1 28382 274 2.1 328 207
D112A2 .-  .209 249 . 30.8 288 326 292

(1) SEE PROGRAM EXCEPTIONS SECTION FOR EXPLANATION
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TABLE C-X.2 MEAN QUARTERLY OSLD RESULTS FOR THE INNER RING, OUTER RiNG, OTHER
AND CONTROL LOCATIONS FOR DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF MREWQUARTER 1 2 STANDARD DEVIATION OF THE STATION DATA

COLLECTION INNER RING OUTER RING OTHER CONTROL
APR-JUN 274 £ 48 272456 277464 266255
JUL-SEP 333149 323467 320251 303181
OCT-DEC 209 + 54 289152 20853 286508

. 't
"

TABLE C4X.3 mvwmsmmmmmm
uucu.empowenﬂmon. C

RESULTS IN UNITS OF MREMDUARTER

LOCATION SAMPLES PERIOD PERIOD  PERIOD MEAN
ANALYZED $280.
INNER RING 138 .9 . 4 ¢ 6.
OUTER RING 128 228 n7 20.7 £ 686
OTHER 88 242 374 304 263
CONTROL 8 246 31 201251

INNER RING STATIONS - D-101-1, D-101-2, D-102-1, D-102-2, D-103-1, D-103-2,
D-104-1, D-104-2, D-105-1, D-105-2, D-108-1, D-108-2, D-107-1, D-107-2, D-108-1,
D-108-2, D-109-1, D-108-2, D-110-3, D-110-4, D-111-1, D-111-2, D-112A-1,
D-112A-2, D-113-1, D-113-2, D-114-1, D-114-2, D-115-1, D-118-2, D-116-1,
D-116-2, D-58-1, D-58-2

OUTER RING STATIONS - D-201-1, D-201-2, D-202-1, D-202-2, D-203-1, D-203-2,
D-204-1, D-204-2, D-205-1, D-208-2, D-206-1, D-208-2, D-207-1, D-207-2, D-208-1,
0-208-2, D-209-1, D-209-2, D-210-1, D-210-2, D-211-1, D-211-2, D-212-3, D-2124,
D-213-1, D-213-2, D-214-1, D-214-2, D-215-1, D-218-2, D-216-1, D-218-2

OTHER STATIONS - D-01-1, D-01-2, D-02-1, D-02-2, D-03-1, D-03-2, D-04-1, D-04-2,
D-07-1, D-07-2, D-08-1, D-08-2, D-10-1, D-10-2, D-14-1, D-14-2, D-45-1, D-4S5-2,
D-53-1, D-§3-2, D-65-1, D-55-2, D-56-1, D-56-2

CONTROL STATIONS - D-12-1, D-12-2
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| FIGURE C-1 |
SURFACE WATER - GROSS BETA - STATION
D-52 (C) COLLECTED IN THE VICINITY OF DNPS, 2000 - 2013

D82 (C) DesPilaines River at Will Road
18
14 4 ” .
12 “ A ” v Y : Y 0]0

6 N v Q | |

4 1 ' g

24

0 v v v ‘ J
01-28-00 11-10-02 08-23-05 08-05-08 03-19-11 12-30-13

DUE TO VENDOR CRANGE {N 2005, < VALUES ARE LLD VALUES JANUARY THROUGH JUNE 2005 AND MDC VALUES
AFTER JULY 2005
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FIGURE C-2
SURFACE WATER - GROSS BETA - STATION D-54 (C) and D-§7 (C)
COLLECTED IN THE VICINITY OF DNPS, 2003 - 2013

D-84 (C) Kankakes River

o " 2 b &
v . v

018103 - 122608 144704 101105 000408 072007

L J

D-87 (C) Kankakes River st Wi Rosd

0 -t *

07-2608 012208 071800  01-12-11 070812  01-02-14.

DUE TO VENDOR CHANGE IN 2005, < VALUES ARE LLD VALUES JANUARY THROUGH JUNE 2005 AND MDC VALUES
AFTER JULY 2008

D&LOCATIONREMOVEDFRWPROGWJUNE 28, 2007 AND REPLACED WITH D-67
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FIGURE C-3
SURFACE WATER - GROSS BETA - STATIONS D-21 and D-81
COLLECTED IN THE VICINITY OF DNPS, 2000 - 2013

0-21 Hinole River ot EJAE Bridge

" s 2

042707 082708 122800 043011 083012  1231-13

D81 Dreaden Lock & Dem

01-28-00 08-28-01 033103 10-30-04 08-01-08 01-01-08

0-21 PLACED INTO SERVICE ON MARCH 30, 2007, REPLACED D-§1 *

D-51 LOCATION REMOVED FROM PROGRAM JUNE 29, 2007 AND REPLACED WITH D-21
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FIGURE C4
SURFACE WATER - TRITIUM - STATION
D-52 (C) COLLECTED IN THE VICINITY OF DNPS, 2000 - 2013

D-82 (C).Des Pisines River at Will Road

o

033100 123002 092005 082008  03-30-11 122813

DUE TO VENDOR CHANGE IN 2008, < VALUES ARE LLD VALUES JANUARY THROUGH JUNE 2005 AND MDC VALUES
AFTER JULY 2005
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FIGURE C-§
SURFACE WATER - TRITIUM - STATION D-54 (C) AND
D-57 (C) COLLECTED IN THE VICINITY OF DNPS, 2003 - 2013

D-54 (C) Kankakee River

oL
388888338

4

032803 020304 121104 101908 082708  07-0507

Location shared with Sraidwood Station (BD-10),

D87 (C) Kankakee River st Wil Road

poia

P YEBEES

122006 022108 042400 062810 032811 102012  12:31-13

DUE TO VENDOR CHANGE IN 2008, < VALUES ARE LLD VALUES JANUARY THROUGH JUNE 2005 AND MDC VALUES
AFTER JULY 2005

D-57 NEW STATION JULY 24, 2008. REPLACED D-54 ON JUNE 28, 2007
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FIGURE C$
SURFACE WATER - TRITIUM - STATIONS D-21 and D-81
- COLLECTED IN THE VICINITY OF DNPS, 2000 - 2013

D-21 Hiincle River st EJAR Sridge

pCL
338888338

062007  10-1808 020310 052411 091012 122013

D81 Oreeden Lock & Da

1800 -
1600 -
1400
1200

ﬁmoo-

8888

033100 10801 050703 112308  08.1208  12-30-07

D-21 REPLACED D-51 JUNE 29, 2007

D-51 LOCATION REMOVED FROM PROGRAM JUNE 29, 2007 AND REPLACED WITH D-21
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FIGURE C-7
GROUND WATER - TRITIUM - STATIONS D-23 and
D-35 COLLECTED IN THE VICINITY OF DNPS, 2000 - 2013

D-23 Tharsen Well

1000 +

010800 102802  O8-11.08 052808 031611  12-30-13

D-35 Draundett Lotk and Dem

010800 102602  OB11-05 052808  OS1511 123013 - -

DUE TO VENDOR CHANGE IN 2008, < VALUES ARE LLD VALUES JANUARY THROUGH JUNE 2005 AND MDC VALUES
AFTER JULY 2005
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FIGURE C-8
AIR PARTICULATES - GROSS BETA - STATIONS D-01 and
D-02 COLLECTED IN THE VICINITY OF DNPS, 2000 - 2013

D01 Onsite Station

0.0 4 . - - v .
010800 102602 081305 053108 031011 010414

D42 Onsite Station 2

03-19-11 01-04-14

D-02 No sampias; power was restored on 09-16-05.
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FIGURE C-9
AIR PARTICULATES - GROSS BETA - STATIONS D-03 and
D-04 COLLECTED IN THE VICINITY OF DNPS, 2000 - 2013

£203 Onsite Station' s -
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FIGURE C-10
AIR PARTICULATES - GROSS BETA - STATIONS D-07 and
D-12 (C) COLLECTED IN THE VICINITY OF DNPS, 2000 - 2013

D07 Clay Procucts, Dresden Roed

010800 1028602 081308 053108 031011 010414

D-12 (C), Quarry Read, Lisbon
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700
60.0
50.0
40.0
0.0
200 4
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009 -+ * y $ —f
01-08-00 10-26-02 08-13-05 05-31-08 03-18-11 01-04-14

40E-03 pCivm3
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FIGURE C-11
AIR PARTICULATES - GROSS BETA - STATIONS D48 and
D-83 COLLECTED IN THE VICINITY OF DNPS, 2000 - 2013

D-48 McKinisy Woods Road, Channshon
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FIGURE C-12
AIR PARTICULATES - GROSS BETA - STATIONS D-08 and
D-10 COLLECTED IN THE VICINITY OF DNPS, 2005 - 2013

D-08 Juglown Aoed, Prairie Parke
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0-10 Guone Lake Mead, Geses Laks Village
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FIGURE C-13
AR PARTICULATES - GROSS BETA - STATIONS D-13 and
D-14 COLLECTED IN THE VICINITY OF DNPS, 2005 - 2013

0-13 Minooka

10E-03 pCUm3
8
-]

00 4 ¢ 4 + 4 4
01-07-05 07-07-06 01-04-08 07-04-08  01-0107 07-01-07

D14 Conter Street, Channahon

10603 pCims

2 e e
a2

00 ¢ * > . o
01-07-05 10-25-08 " 08-11-08 05-29-10 03-18-12 12-31-13

D-13 TAKEN OUT OF SERVICE JUNE 28, 2007 AND REPLACED WITH D-55
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FIGURE C-14
AIR PARTICULATES - GROSS BETA - STATIONS D-85 and
D-86 COLLECTED N THE VICINITY OF DNPS, 2006-2013

D-88 Ridge Roed, Minooke

700

004 > + o ejeoratmermsimsamneral
01-08-08 08-13-07 03-19-09 10-24-10 05-30-12 01.04-14

008 Wil Road, Widisather

072508 012008  07-1708  01-12-11 070812  01-04-14

- D-55 NEW STATION DECEMBER 30, 2005 REPLACED D-13 JUNE 29, 2007
D-58 NEW STATION JULY 25, 2006
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FIGURE C-18
AIR PARTICULATES - GROSS BETA - STATIOND-88
- COLLECTED IN THE VICINITY OF DNPS, 2011-2013

D-88 Will Road Marins
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D-58 NEW STATION IN MAY OF 2011
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APPENDIX D

INTER-LABORATORY COMPARISON
PROGRAM
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TABLE D-1 ANALYTICS ENVIRONMENTAL RADICACTIVITY CROSS CHECK PROGRAM
TELEOVNE SROWN ENGINEERING, 2013
(PFAGE 10OF S)

March 2013 E10477 Mtk Sr-89 pc. 120 0.7 1.20 A
§r-80 pciL 921 1.0 0.84 A

E10478 Mik M31. pcin. 871 100 0.87 A
Co-141 pCin. 186 187 0.99 A

Cr-51 pcL 483 412 0.8 A

Cs-134 poiL 201 214 0.94 A

Cs-137 peiL 262 266 0.88 A

Co-58.. pciL 200 208 0.96 A

Mn-54 poA. 215 208 103 A

Fe59 pCin. 268 262 1.08 A

mnes pciA 311 301 1.03 A

Co-80 pCL, 304 400 0.98 A

£10480 AP Ce-141 pCi %3 958 1.00 A
Cr51 pCl 264 241 1.0 A

Ce-134 pCi 123 100 113 A

Cs-137 Ci 142 138 1.04 A

Co58 pCi 112 100 1.08 A

Mn-5¢ oCl 118 108 1.08 A

Fo-59 oCi 139 129 1.08 A

Zne5 pCi 183 153 1.07 A

Co-80 pCi 212 204 1.04 A

E10479 Charcoal 131, pCi 90.1 928 0.97 A
€10481 Water . FoS5 PCIAL 1840 1800 0.97 A
June 2013 E10564 K 8109 poA 110 95.0 116 A
Sr-80 pciL 158 1. 0.3 A

E10545 MiK 131 pciL. 8 955 0.97 A
Co-141 pciA 831 20.4 0.92 A

Cr-81 poi. 253 260 1.01 A

Co-134 pciL 118 125 0.94 A

Ca-137 poiL 143 151 0.95 A

Co-58 pcA. 874 84.0 093 A

Mn-54 pcL 1M 172 0.99 A

Fe-89 pCiL 125 120 1.04 A

In6s poL 220 217 1.0 A

Co-60 poiL. 169 178 0.97 A

E10547 AP Co-141 pCl. 568 50.7 1.00 A
Cr-51 pCi 168 187 1.07 A

Ce-134 pCi 85.2 78.4 1.09 A

Cs-137 pCi 101 94s 1.07 A

Co-58. pCi 627 %89 1.08 A

Mn-54 pCi 128 108 1.18 A

Fe-59 pCi 85.7 78.0 1.14 A

Znes pCi 169 136 1.24 w

Co-60 pCi 116 110 1.05 A

E10546 Chercoal 1181 pCi 88.5 89.7 0.96 A
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TABLE D ANALYTICS ENVIRONMENTAL RADICACTIVITY CROSS CHECK PROGRAM
TELEDYNE BROWN ENGINCERING, 2013
{PAGR 20F 3}

June 2013 £10549 Water Fe-55 pCin 1610 1610 1.00 A
September 2013 E10648 Milk 8r-89 pCIA 839 98.0 0.67 N
Sr-80 pCiL 8.88 13.2 067 N1
£10647 itk 1131 pCiL 939 98.3 0.96 A
Ce-141 pCiL NA 2
Cr-81 pClL 272 an 0.68 A
Cs-134 pCiUL 180 72 0.87 A
Cs-137 pCinL 125 13 0.85 A
Co-58 pCinL 108 108 0.97 A
Mn-54 pCiL 138 139 0.99 A
Fe-59 pCL 128 130 0.98 A
Zn-85 peiL 264 268 0.89 A
Co-80 pCit. 187 196 0.85 A
£10672 AP Ce-141 pCi NA @)
Cr-51 pCi 208 223 093 A
Cs-134 pCi 143 139 1.03 A
Ces-137 pCi 108 105 1.01 A
Co-58 pCi 87.0 86.5 1.12 A
Mn-54 pCi 116 112 1.04 A
Fe-59 pCi 986 103 0.94 A
88 pCi 219 214 1.02 A
Co-60 pCi 168 158 1.08 A
E10848 Charcoal 1-131 pCi 763 74.7 1.06 A
€10873 Water Fe-55 pCUL 1780 1690 1.08 A
Decsmber 2013 E10774 Milk Sr-89 pCiAL 073 83.8 1.04 A
Sr-90 pCiL 133 128 1.03 A
E10778 Mik =131 pCiL 89.7 96.1 0.93 A
Co-141 pCiL 8998 110 09 A
Cr-51 pCilL 297 297 1.00 A
Cs-134 pCUL 129 142 091 A
Cs-137 pCiL 126 128 1.00 A
Co-58 pCVL 116 112 1.04 A
Mn-54 pCuL 167 168 089 A
Fe-59 pCiL 17 10 1.08 A
Zn-8s pGiUL 757 741 1.02 A
Co-60 pCiL 141 147 0.98 A
gtwormn AP Ceo-141 pCi 85.1 88.0 0.97 A
E , Cr-51 pCi 278 238 1.17 A
Cs-134 pCi 123 114 1.08 A
Cs-137 pCi 102 101 1.01 A
Co-58 pCi 84.4 89.9 0.94 A
Mn-54 pCi 132 135 0.98 A
Fe-59 pCi 101 88.3 1.14 A
Zn-65 pCi 508 595 0.85 A
Co-60 pCi 118 118 1.00 A
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TELEDYNE BROWN ENGINEERING, 2013
(PAOR I OF 3)

December 2013 E10778 Charcoal 1131 pCl 847 80 1.05 A
€10778 Water  Fe-88 pCA. 2010 1910 . 1.05 A

¥

(1) Mk Sr-89/90 - The felure was due (o enalyst erros. NO clent samples wers effected by this faikre. NCR 13-15
(2) The sampie wa3 not spiked with Ce-141.
(a) Teledyne Brown Engineering reported resull.
(D) The Analytics known vaiue is equal (0 100% of the parameler present ins the standard as dstermined by gravimetric antor
volumetric measwrements mace duning standerd preparaiion.
(¢c) Ratio of Telecyne Brown Engineering to Analytica results.
{d) Analytics evaluation based on TBE intemel QC Emits:
A= Acceptable, reported result falls within ratio kimits of 0.00-1.20.
WeAcoepteble with waming, reported resuit falls within 0.70-0.80 or 1.20-1.30.
N = Not Acceptable, raported result falls outsice the ralic kmits of < 0.70 and > 1.20.
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TABLE D-2 ERA ENVIRONMENTAL RADIOACTIVITY CROSS CHECK PROGRAM
TELEDYNE BROWN ENGINEERING, 2013
PAOR10F 1)

May 2013 RAD-93 - Water  Sr-89 poL 483 413
$r-90 pCL. 183 239

Be-133 pciAL 819 821

Cs-134 pCL. 408 428

Cs-137 pPCAL M0 &7

Co-80 pCIL 618 659

Zn8s pCiL 202 180

GrA pCiL. 342 408

Gr-8 pciL 180 218

131 pCiL. 238 238

U-Nat pciL 604 6812

H-3 pCA. 3870 4050

MRAD-18 Fiter  GrA . pCiMiter Lost during processing

November 2013 RAD-95 Water  5r89 peiA 285 219
$r-90 pCt 143 18.1

80133 pom. 572 542

Ce-134 pciA. 833 887

Cs-137 pon. 201 208

Co-80 pcL 104 102

Zn85 pciL 381 333

Gr-A pciL 208 428

Gr-8 D poit 301 2.2

131 CpCHL ¢ 234 236

U-Nat . pCW- 883 6.24

"3 . pCiL. 17880 17700

MRAD-18 Filter GrA pCifier 330 830

(a) Telecyne Brown Engineering reporied resut! ’ :
(b) The ERA known vaiue is equal o 1mammmlnuwnmbymmnm
mmmmmm
(c) ERA evaluation:  ©
Asacosptable. Reported resuft fas within the Waming LimRs.
NA=not acceptable. Reported result falis outaide of the Control Limits.
CExcheck for Emor. Reported result falle within the Control Lints and oulside of the Waming Limit

D-4

144-28.2
128-215
4.7 - 59.9
71.1-054
186 - 228
918-114
300 - 389
222-843
208-389
19.6-28.0
4.70-7.44
15500 - 19500

278-129
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TABLE D-3 DOE'S MIXED ANALYTE PERFORMANCE EVALUATION PROGRAM (MAPEP)

.08 588 4.10-7.61
-0.0104 )]

128 1.64 1.16-2.13
4.38-8.13

29.1 30.0 21.0-39.0
us 316 22.1 -41.1
0.0353 (1)

246 23.58 16.51-30.65
245 (63
0.0337 )
0.193 . 1)

812 @ 1.2 5.05-9.39

38.1 346 242-450

Co-80
Mn-54
§r-90
Zn68
September 2013 13-MaW29 Water Cs-134
_— Ce-137
Co-67
Co-60
H-3
Mn-54
K-40
§r-90
Zn-85

1.13 0.701 0.210-1.182
761 594 297-891

TELEDYNE BROWN ENGINEERING, 2013
PAOR 108 2
Mmr mar w w m Value ﬂ Value g) E& Evaiuation ﬁ
March 2013 " 13-Mawzs Water Cs-134 Bq 21.0 244 17.1-317 A
Cs-137 BqL 0.0446 (1) A
Co-57 8qr. 26.3 309 21.8-40.2 A
Co-60 Bgl. 18.2 1956 13.69-2643 A
3 Bg; 508 607 385-.659 A
Mn-54 Bot: 287 274 19.2-358 A
K40 Bg/l 209 . T - ‘A
§r-90 Bt - 1038 105 74-137 A
Zn65 BaL 20.2 304 21.3-3956 A
13-GrW28 Water GrA . N .- % 274 2.31 069-393 A
Gr8 Bt 158 130 65-198 A
13-MaS28 Soll Cs-184 " Ba/kg 859 887 621 - 1153 A
Cs-137 " Ba/kg 833 587 411-763 A
Co-57 -—Bokg 0256 . W A
Co-60 Ba/kg 738 691 484 - 698 A
Mn-54 8g9kg. 0671 " B A
K-40 . Bakg 714 6253  437.7-8129 A
Sr-90 Ba/kg 442 628 440-816 w
2n-85 Bakg 1057 995 697 - 1204 A
13-RdF28 AP Cs-134 Sg/sample 1.73 1.78 1.25-2.31 A
Cs-137 Bgeample 273 260 1.82-3.38 A
Co-57 Bgsample 2.38 238 165-3.07 A
Co-60 Sg/sample 0.0302 Do DA A
Mn-54 Bosample 4.36 426 208-554 A
8r-90 Bysample 143 149 1.04 - 1.94 A
In-65 Basampie 3.4 313 2.19-4.07 A
13-GiF28 AP Gr-A Bgsample 0.787 1.20 0.38-2.04 A
Gr8 Bgsample 0.871 0.88 043-128 A
13-Rdv2s Vegetation Cs-134 Basample 0.187 m A
Ce-137 7.39 6.87 481-8.93 A
Co-57 9.87 868 6.08-11.28 A
A
A
W
A
A
A
A
A
A
A
A
w
A
A
A

TR §§§§§§

13-GrW29e Water Gr-A
A N : Gr-8.

2



TAGLE D-3 DOE'S MIXED ANALYTE PERFORMANCE EVALUATION PROGRAM (MAPEP)

TELEDYNE SROWN ENGINERNING, 2013
(PAGR2OF D)
mnwvgr w uii W % V:I:.o H Valus (bz m Evalustion (c)

September 2013 13-MaS29 Soll Cs-134 8a/kg 1180 1172 820 - 1524 A
Cs-137 Bg/kg 1100 977 884 - 1270 A

Co-57 Bykg 870 m N@
Co-60 Bg/kg 502 481 316 - 586 A
Mn-54 Ba/kg 758 874 472- 876 A
K-40 Bg/kg 798 633 443 - 823 w

$r-90 BaAg 684 460 322-688 N@

Zn8s Bakg 210 ) N@

13-RdF29 AP Ce-134 Bo/sample -0.570 ")) N®
Cs-137 Bg/sample 285 27 19-356 A
Co-57 Bysample 3.30 34 24-44 A
Co-80 Sqsample 241 23 16-3.0 A
Mn-54 Bg/sample 365 35 25-46 A
$r-90 Bg/sample 140 1.81 1.27-2.35 w
n-85 Bg/sample 290 27 19-35 A
13-GrF20 AP Gr-A Bgsampls 0872 08 03-15 A
Gr-B Bg/sample 157 1.63 082-245 A
13-RaV20 Vagetation Cs-134 Bosampls 5.29 520 364-6.78 A
Cs-137 Bg/sample 7.48 6.60 462-858 A
Co-57 Bo/sample 0.0129 0 A
Co-80 Bysample 0.0523 ) A
Mn-54 Bo/sample 8.78 7.88 §52-10.24 A

5r-60 Bg/sample 163 232 162-3.02 W@
In85 Bg/sample 3.18 263 1.84-3.42

3

(1) False posfiive test.

{2) Soil, Co-57 & Zn-65 identiNed by gamma softwere a8 not detected, MAPEP evelisated s faling the faise posiive taet. A large concentralion of
Eu-152 was spiked inio the semple, causing inferference in the anelysis. Gamma software recognized the interference and ideniified hem as
not detected. MAPEP does not allow clients (0 enter non-celect designation. NCR 13-04
Soll, Sr-90 - incorect results were submitted 10 MAPEP. Actual result was 332 ba/kg, which i3 with the acceptance range. NCR 13-04
AP, Cs-134 - MAPEP eveluated the -0.570 as e faiied felse posiiive test. No client sampies were alfected by theee faiures. NCR 13-04
Vegetation, Sr-90 - it appears that the carrier was double spiled into the ssmple, resulting in the low activily for this sample. NCR 13-04

{a) Telectyne Brown Engineering reportad result

(b) The MAPEP known vaiue is equal to 100% of the parameler present in the standard as delermined by grevimetric and/or
volumetric measurements mede during standard preparation.

(¢) DOEMAFEP evaluation: A=acceptable, Weacceptable with waming, Nenot soceptable.
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Due to an incorrect setting on gamma detector 08, 3.29 rather than 4.66
was usad in the MDC calculation. Nonconformanoce 13-07 was initisted
and comective actions have been implemented to address this issue. All
samples counted on detector 08 were reprocessed using the correct
calculation. As a result, ali MDCs for these samples have increased by
41.6%. The previously reported activities and uncertainties were not
affected. in soma cases, the increased MDC resulted in missed LLDs. All
sampies with MDCs affected by this issue are listed below. The samples
with missed LLDs are shown in the table for 2011, 2012, and 2013. AN
other required LLDs were met.
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2011

START | END | REQUIRED | REVISED :
CLIENT DATE DATE _{ MATRIX NUCLIDE | _MOC MDC UNITS
11 09/30/11 | 12/30/11 | Alr Particulste ¢ * ¢ *
11D-56 0930111 | 12/30/11_| Air Particutate * N * *
*Required LLDs were achieved.
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2012

START | END REQUIRED | REVISED
CUENT 1D DATE | OATE | MATRIX NUCLIDE | MDGC MDC UNITS
1012012 12/30/11 | 0/30/12 | Air Particulate . * * *
1Q12 D45 12/30111 | 03/30/12 | Air Particulate * * . ¢
1Q12 D-55 1213011 | 0930112 | Air Particulate * * . .
| D-35 0113112 | 01113/12 | Ground Water | 1131 <15 <17.1 poiL
| D-35 011312 | 011312 | Ground Water g-‘uo <:s «i@ gg‘u_l.c
 D-87 01/27/12 | 02/24/12 | Suiface Waler
D25 03/01/12 | 03/01/12_{ Mtk * * ¢ *
DN-MW-DN-1188 03/20/12 | 03/20/12 | RGPP * * * *
2Q120-07 03/30112 | 06/28/12 | Air Particutate ¢ ¢ * *
| D-23 08/11/12 | 05/1412 | GroundWater | 1131 <1§ <18 peinL
| D-23 05/11/12 | 05/11/42 | Ground Water | La-140 <18 <152 _pein
| D-25 051712 | 0811712 | Mk * * * *
DN-SW-DN-103 082112 | 06121112 | RGPP 131 <15 <21.08 pCin.
DN-MW-DN-1161 08/23/12 | 05/23/12 | RGPP 1131 <15 <19.63 pein.
| DN.DSP-107 05/28/12 | 05/20/12 | RGPP > > : :
DN-MW-DN-1018 05/20/12 | 05/20/12 | RGPP 1-131 <15 <18.58 pein
DN-SW-DN-1138 06/04/12 | 08/04/12 | RGPP 131 <18 <19.87 pCin
DN-DSP-132 06/05/12 | oams/12 | RGPP 131 <15 <21.14 peiL
| D28 08/26/12 | 06/26/12 | Mk ¢ * *
| 3012 D45 08/20/12 | 08728/12 | Air Particulets ¢ * *
| 3Q12D-56 08/20/12 | 08/28/12 | Air Particuiste : : .
| D-25 0713112 | 0713412 | Mikk La-140 <15 <16.43 pCiL
| D25 08/09/12 | 08/08/12 | Mk * * * *
DN-SW-DN-1181 0822112 | 08/22/12 | RGPP =131 <18 <166 pcin
DN-DSP-107 08227112 712_| RGPP 1131 <18 <19.14 poIL.
| D26 09/068/12 | 08/06/12 | Mk * * * *
D-CONTROL (rosien) | OW/16/12 | 08/15/12 | Vegetation * * * .
| D-QUAD 3 eets) 08/22/12 | 0v22/12 | Vegetation * * * *
4012 D-02 0912812 | 122812 | Alr Particulate * * * *
4Q12D-55 09/28/12 | 12/28/12 | Al Particulate * * * *
| D-25 1011812 | 101812 | wak 18-140 <18 <18.27 pein.
| DN-MW-DN-1081 10/2312 | 10223112 | RGPP 1-131 <16 <21.2 poIL
DN-MW-DN-1081 102312 | 1072312 | RGPP __La-140 <16 <20.36 pCiL
| DN-DSP-108 10724112 | 10124112 | RGPP F131 <15 <17.93 poIL |
| DN-DSP-108 10124112 | 10/24/12 | RGPP La-140 <15 <18.69 pcin.
| D57 10/26/12 | 1173012 | Surfece Water ¢ * * *
| DN-MW-DN-124S 10/30/12 | 10730112 | Ground Water |  1-131 <16 <17.16 pciL
D-25 | 1101112 | 110112 | Miik La-140 <15 <17.01 poiL
*Required LLDs were achieved.




2012

START | END REQUIRED | REVISED
CLIENT ID DATE | DATE | MATRIX NUCLIDE | MDC MDC UNITS
| D-21 1130112 | 12/28/12 | Surfaco Water | 1131 <18 <19.04 peiL.
| D-21 11/30/12 | 12/28/12 | Surface Water | La-140 <18 <17.67 poIN.
L [ ] L 2 | ]
D25 12/07/12 | 12/07/12 | Milk
| MWY-DN-1418 1212112 | 1212412 | RGP 1131 <16 <20.05 pCiL.
*Required LLDs were achieved.




START | END REQUIRED | REVISED
IENT ID DATE | DATE | MATRIX NUCLIDE | MDC MDC uNTS
D25 01/04/13 | 01704113 | Mitk La-140 <15 <16.26 ponL.
D28 030713 | 0307113 | Mik * * ¢ .

*Required LLDs were achieved.
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L Summaery and Conclusions

Dresden Station is situated on approximately 600 acres of land that borders the lllinois
River to the north and the Kankakee River {0 the east. This land is referred to as the
owner-controlied area. The Dreaden power plant itself takes up a smali parcel of the
owner-oontroﬂedmandlswrroundodbyamumyfema Theaewrnyfence
deﬁneswhattsknownasmemm(PA) -

The Dresden power plant has experienced leaks from underground lines and spills from
systems containing radioactive water over its 50 year history. These incidents have
created a number of areas of localized contamination within the PA. The liquid '~
scintillation analyses of groundwater in many of these areas show measurable
concentmronaoftritium(H-a)

Dmadenpamdpatodmaﬂmmdmmbgicimommindwngmsmof
2006.in an effort to characterize groundwater movement at each site. - This investigation
#is0 compiled a list of the historic spills-and leaks as well as & detgiled analysis on
groundwater hydrology for Dresden Nuclear Generation Station. Combining the tritium
concentration in a locally contaminated ares with the speed and direction of groundwater
in the vicinity can produce a contaminated groundwater piume projection. . if the plume of
contaminated groundwater passes through the path of a groundwater monitoring well, it
can be anticipated that the tritium concentration in this wefl will increase to some
maximum concentration, then decrease over time.

The fleetwide Hydrogeologic investigation Report (HIR) shows that groundwater
movement on the Dresden site is very siow. in addition, therw is a confining rock layer,
the Maquoketa Shdohy«.mssfemwowmesuﬂawmmm
movementbelowthasdepm _

DmsdenhasamwcwalenystemmammhdbyMMpweususoom
deep) that were installed about 50 years ago south of the PA. Samples taken from
domestic water supply have never shown any detectable tritium concentration.

Tritium has a halif-life of 12.3 years.. This means that 40 years from now 90% of the
tritium on site today will have decayed away 10 more stable elements. Given the limited
volume of contaminated groundwater on site, radioactive decay, slow groundwater
movement, and dilution effects, the conclusion of the HiR is that the operation of
Dresden Nuclear Power Station has no adverse radiological impact on the environment.
As a result there is little potential for contaminated groundwater on site to affect off-site
drinking water.
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Dresden hasa Radiological Groundwater Monitoring Program (RGPP) that provides .
long-term monitoring intended to verify the flest-wide hydrogevlogic study conclusions.
Dmsdenusesdew!opedgromdwahrmﬂundsuﬂacemrumphminm
RGPP. .

The Dresden RGPP.was estabiished in 2008 and there have been no significant -
changes to this program. Thisprogrundoosnotmctmopmﬁonofmeplantand
isindependentofmeREMP* Cna

Devalopad groundwahrwum amwd!smminudluspmyhrmonitoﬂng
groundwater. These wells are equipped with screens and are properly sealed near the
surface to avoid surface water intrusion. The wells were designed in accordance with
appropriate codes and developed:in accordence with appropriate standards and
procedures. Dresden has.groundwater monitoring wells identifisd as “shallow” (depths
from 15 to 35 fest), “Intermediate” (depths from 35 to 55 feet) and “desp” (depths
beyond 100 feet).- All welis installed to. a depth greater than 100 feet (“deep” welis)
were found to be dry and removed from the RGPP. Surface water sample points are
identified sample locations in the station’s canals snd cooling pond.

There are 98 sampling points in the RGPP:

Dresdenhau?devdopodgmundwammmmwm\mthemwm
(PA). Some of these wells form a ring just insida the security fence sndthe -
remanmngwellswere instalied near underground plant system piping that oontams-

"~Drosdenhaa30davdopadgmundwutermon«oﬁngmusouts:dethePAma
. ma;ortydwhiemomannuustmmmpmmeterofmepmpeny

Dmsdonhas 1 sutfacewatermonitonng locations on the owner-controlied area
sampled as part of the Dresden RGPP.

Dresden has 4 precipitation weter monitoring locations sampled as part of the
Dresden RGPP. -An-additional 8 locations were studied in 2011 through 2012, but
only 4 locations are ourremly permanently a pan of the RGPP program.
Dresden hasssenhnelwoﬂs Thosewe!lsarenotoonstmcturedmcodeor
developed to a standard. The ma;onty of these wells are idie and only used for
qualitative troubleshooting. . - " .- :
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The Dresden site-specific RGPP procedure identifies the historic ‘events’ that would
affect the individual RGPP sample results. This procedure identifies threshold values
for each sampla point, which if exceeded, could be an indication of a new spill from an
above ground system or a new leak in an underground pipe containing tritiated water.
The RGPP sample points are currently sampled on a frequency determined by the well
detection category in accordance with site document EN-DR-408-4160, Dresden RGPP
Reference Material. During 2013, there were 578 analyses that were performed on 251
samples from 74 sampling points.

Sentinel Wells, sometimes referred to as “baby welis” are welis that were imtalled to
monitor local shallow groundwater; typically in associated with a historic underground
pipe leak. These wells are not constructed to code or developed to a standard.. Most
sentinel wells are from 6 to 12 feet deep and consist of 2° PVC pipe without screens..
These wells are categorized as idle wells and ane used only for troubleshootmg

purposes.

Dresden has two basic storm water runoff sewer systems within the P.A: one
storm-system routes to the east, then north and discharges into the Unit 1 intake canal,
the second storm-system routes to the west, then north, through a large Oil/Water
Separator and discharges to the hot canal. Both the Unit 1 intake canal and the hot
canal eventually route to the cooling pond. The Dresden Station RGPP has eught
RGPP surface water sampling points to monitor these eystoms

A.  Objectives of the RGPP :

The Objective of the RGPP is to provide long-term monitoring intended to verify the

fleet-wide hydrogeologic study conciusions. The objective of the site-specific RGPP is

?19 provsdep ide indication of short-term changes to groundwater tritium concentrations within
A.

if isotopic results of groundwater samples exceed the thresholds specified in this
pmeedurencouldbeanindncahonofanewspmmmabovemundsystemora
new leak in an underground ptpecontammgmaedwater N

Specific Objectives lnclude

1. Perform routme water sampling and raduologwalanalysisofmfrom
selected locations.

2. Report new leaks, spills, or other detections with potential radiological
significance to stakeholders in a timely manner.

3. Regularly assess analytical results to identify adverse trends.
.3-



D.

Take necessary corrective actions to protect groundwater resources.

Implemenuhon of the Ob;eetms

DresdenNucleowerStaﬁonwmoonﬁnm(oparformrouﬁmsamphm

.+ and radiological anaiysia of water from sslected locations.

-." : Dmsdm Nudurmsuﬁon hammnented procodumto :denhfy
-, and-report new leaks, spills, mmmmmmw
wogignificance ina timely manner. . -

Dresden Nuclear Power Station staff and consuiting hydrogeologist

' ~_ mcsunalybcdmsu&sonmonwngbmtmdenﬂfyadmmm

lfnnadwmmndingmunmmmmnandyﬂm!mﬂsb
identified; further investigation wilt be undartaken. lfmeinmauon
idanuﬁesaloakorunvdonuﬁadspm wmmmmmube

implementod. - )

Dresden has a Radiological Groundwater Monitoring Program (RGPP) that
provides long-term monitoring intended to verify the fleet-wide hydrogeologic
study conclusions. Dresden uses 89 developed groundwater wells and surface
wamwnplopommmaRGPP

g

Samprollocﬁm
SamewonaunbefounmeabbA-1 AppendixA

Water samples are collected in accordance with the schedule
delineated in the Dresden site-specific RGPP procedures.

.- Analytical laboratories are subject to internal quality assurance -
-programs, industry crosscheck programs, as well as nuclear.

w0 industry sudite: Station personnel review and evaluate the

analytical results

Characteristics of Tritum (H-3)

Tritium (chemical symbol H-3) is a radioactive isotope of itydrogen. The most
common form of tritium is tritium oxide, which is aiso called "tritiated water.” The

-4-



chemical properties of tritium are essentially those of ordinary hydrogen.

Tritiated water behaves the same as ordinary water in both the environment and
the body. Tritium can be taken into the body by drinking water, breathing sir,
eating food, or absorption through skin. Once tritium enters the body, it
disperses quickly and is uniformly distributed throughout the body. Tritium is
excreted primarily through urine with a clearance rate characterized by an
effective biological half-life of about 14 days. Within one month or so after
ingestion, essentially all tritium is cieared. Organically bound tritium (tritium that
is incorporated in organic compounds) can remain in the body.for a lofger
period.

Tritium is produced naturally mttnupperatmosptmomncosmicvays strike
air molecules. Tritium is also protiuced during nuclear wespons explosions, as a
by-product in reactors producing electricity and in special production reactors,
where the isotopes lithium-7 and/or boron-10 are-activated to produce tritium.
Like normal water, tritiated water is coloriess and odorless. Tritiated water
behaves chemically and physically like non-tritiated water in the subsurface and
therefore tritiated water wifl travel at the same velocity as the average

groundwater velocity.

Tritium has a halif-lite of approximately 12.3 years. it decays spontensously to
helium-3 (3MHe). This radioactive decay releases a beta particle (low-energy
electron). mmmmdumumnmmammmm
exposure to tritium. Tritium emits very weak radiation énd leaves the body
relatively quickly. Since tritium is almost always found as water it goes directly
into soft tissues and organs. Theassocsateddoutommuecbmmv
uniform and is dependent on the water contént of the specific tissue.

Program Description -3
A.  Sample Analysis

This section describes the general analytical methodologies used by Teledyne
Brown Engineers (TBE) to analy2e the environmental samples for radioactivity
for the Dresden Nuclear Power Station RGPP in 2013.

In order to achieve the stated obbcuves tho curfom program includas lhe o
following analyses ; . L SRR
1. Conwntratuons otgammh anwltem lngroundwaﬁerand surfaoo
water.
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10.

Concentrations of strontium in groundwater.

Concentrations of tritium in groundwam surface water and
precipitation water..

Conoentratlons of gross alpha and gross beta in groundwater.
'Coneontrahons of Am-241 in groundwater.
Concentrations of Cm-242 and Cm-243/244 in groundwater.

Concentrations of Pu-238 and Pu-239/240 in groundwater.
Concentrations of U-233/234, U-235 and U-238 in groundwater.
Concentrations of Fe-56 in groundwater.
Concentrations of Ni-83 in groundwater.

B. Data Interpretation

_Theradlologimldata odbmdpdortoomdenuudearPowerStaﬁon becoming
operational were used as a baseline with which these operational data were
compared. For the purpose of this report, Dresden Nuclear Power. Station was
_cons:demdoperationalatmhalaihwity Severalfactoummmmme
mtemmuonoﬂhedata :

The Lower Limit of Detection (LLD) is the minimum sensitivity value
that must be achieved routinely by the analytical parameter.

The estimated uncertainty in measurement of tritium in

environmental samples is frequently on the order of 50% of the
measurement value.

Statistically, the exact value of a measurement is expressed as a .

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

results with a 95% level of confidence. The uncertainty comes

from calibration standards, sample volume or weight -

measurements, sampling uncertainty and other factors. Exebn
-6-



reports the uncertainty of a measurement crested by statistical
process (counting error) as well as afl sources of error (Total
Propagated Uncertainty or TPU). Each result has two values
calculated. Exslon reports the TPU by following the result with pius
or minus % the estimated sample standard deviation as TPU that is

obtained by propagating all sources of analytical uncertainty in -
measuremens. et .‘ - R

Anaiytical uncertainties are reported at the u%'mm eve! in
masmponformpmﬂngcmﬂsthcywimumAREOR

Gammsmoopymwmmucmypedumpbm o
groupodas!om ) Con

Forgmundwmmmm“mcﬁdu 60—7 l(-40 Mn-54,
Co-58, Fe-59, Co-60, Zn-65, Nb-95, zr-ss !-131 Co-134 Cs-137,
Ba-140mdu-14omnponod

C. Background Analyms i

A pre-operational radiolegical environmental monitoring program (pre-operational
REMP) was conducted to establish background radioactivity leveis prior to
operation of the Station. The snvironmental media sampied and analyzed during
mopmwaﬂomlREMP-mmm,Mmm,
surface water, marine life and food stuffs. The results of the monitoring were -
detailed in the report entitied, Emmnmmmmuuonnommm
NudoarPowerNudurPoWersmﬂon Cotmmmlhadhonc«nm Annual
Report 1988, May1987 T

1.

Backgmund Coneontrahom of TMum

Theputposaofmofonowingdmmnntowmmam ) S
background measurements-of tritium in various media performed
%ﬁmwmumwmm
(

a. Tritmm Pmducﬁon .

Tﬁhumaacnnedmmoomirommm«ommtumyoowmng

processes both cosmic and sublerranean, as well as from

anthropogenic (i.e., man-made) sources. In the upper::

atrmosphers,. tritium is produced from the

bombardment of stable nuclides and combines with oxygen
-7-
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to form tritiated water, which will then enter the hydrologic -
cycle. Bslow ground, “lithogenic” tritium is produced by the
bombardment of natural lithium present in crystalline rocks
by neutrons produced by the radioactive decay of naturally
abundant uranium and thorium. Lithogenic production of
tritium is usually negligible compared to other sources due to
the limited abundance of lithium in rock. The lithogenic
triuum is mtroduoed directly to groundwater '

A major anhropogenic source of tritium and strontium-so
comes from the former atmospheric testing of thermonuclear
weapons. Levels of tritium in precipitation increased
significantly during the 1950s and earty 1960s, and!atorwnh
additional testing, resulting in the release of significant -
amounts of tritium to the atmosphere. The Canadien heavy
water nuclear power reactors, other commercial power
reactors, nuclear résearch, and weapons production
continue to influence tritium concentrations in the
environment.

Precipitation Data
samples are routinely collected at stations

-Precipitation
around the worild for the analysis of tritium and other

radionuclides. Two publicly available databases that provide
tritium concentrations in precipitation are Global Network of
Isotopes in Precipitation (GNIP) and USEPA’s RadNet
database. GNIP provides tritium precipitstion concentration

-~ data for samples collected worldwide from 1960 to 2008.
- RadNet provides tritium precipitation concentration data for
- samples coliected at stations throughout the U.S. from 1880

up to and including 2008. Based on GNIP data for sample
stations located in the U.S. Midwest, tritium concentrations
peaked around 1983. This peak, which approached 10, 000
pCiL. for some stations, oomadedwumthoamphenc

. ' _tesﬁng ofmermonuclearmapom

* Fritium conoentra!tons in surfaco water showed a sharp
7 dechne up until 1975 followed by a graduel decline since
*+ - that time. “Tritium concentrations i Midwest pmapitation

' have typically been below 100 pCi/L since around 1980. -

“*. - Tritiumy concentrations in wells may still be above the 200- -

pCi/l. detection limit from the external causes described
-8-



majority were instatied in areas of historic spills or close to piping
containing tritiated water (Table B-1.1, Appendix B).

Samples were collected and analyzed for strontium-89 and strontium-80 -
activity (Table B-1.1, Appendix B). Strontium-89 was not detected in any of
the samples. Strontium was detected at a concentration greater than 1

pCi/L at two sampling locations (DSP-108 and MW-DN-105-S). The
concentrations ranged from 1.5 to 4.9 pCill.

Gross Alpha and Gross Beta analyses in the dissolved and suspended
fractions were performed on groundwater samples throughout the
sampling year in 2013. Gross Alpha (dissolved) was detected in ten
groundwater locations. The concentrations ranged from 1.3 to 15.6 pCilL..
Gross Alpha (suspended) was detected in one groundwater location at a
concentration of 1.0 pCilL. Gross Beta (dissolved) was detected in 32 of
the groundwater locations. The concentrations ranged from 2.7 to 46.8
pCifk.. Gross Beta (suspended) was detected in one groundwater location
at a concentration of 30.2 pCiL.. The conocentrations of Gross Alpha and
Gross Beta, which are slightly above detectable levels, are considered to
be background and are not the result of plant effluents.

Gamma Emitters
-occurring K-40 was detected in two samples. The concentrations

Nagturally.
ranged from 37 to 65 pCill.. Noothorgammaumthngnudadeswe
detected (Table B-1.2, Appendix B).

Harg-To-Detacts

Hard-To-Detect analyses were performed on two groundwater locations to
establish background leveis. The analyses included Fe-55, Ni-63,
Am-241, Cm-242, Cm-243/244, Pu-238, Pu-239/240, U-233/234, U-235
and U-238. The isotope U-233/234 and U-238 was detected at one of the
two groundwater monitoring locations. The concentration of U-234 was
1.0 pCi/L. and the concentration U-238 was 0.39 pCi/l. (Table B-1.3,
Appendix B). The concentrations detected are considered background.

All other hard-to-detect nuclides were not detected at conoantrat!ons
greater than their respective MDCs N

-10-



- above. Water from previous years and decades is naturally
captured in groundwater, 80 some well water sources today
are affected by the surface water from the 1960s that was
elevated in tritium.

IR X Sufface Water Data

AL Tﬁﬁumoonoontmtiommreubnelymeasundinlamo

o, - .. surface water bodies, including Lake Michigan and the

e .-+ Migsissippi River. llfinois surface water data were typically
less than 100 pCi/l.

The radio-analytical laboratory is counting tritium results to
- an Exelon specified LLD of 200 pCi.. Typically, the jowest
- . positive measurement will be reported within a range of 40 -
. - ..240 pCill or. 140 £ 100 pCil.. These sample resuits cannot
.- be distinguished as different from background at this .
v mﬂmﬂﬂp.;. A Ca e oeav o e

Ruum andbheunlon

msmmm.m:mmmmm
(RGPP)inZOOS cm, o

A Groundwater Rosulu

Qmmm

Samples were collected from on-site welis throughout the year in
accordance with Dresden’s RGPP. Analytical results and anomalies are
discuspad below.

T. -I. . ' L

Tmumconcammnsniheshallowand mamedwwaquerae stabie
or decreasing over time. Tritium concentrations in MW-DN-124S and
MW-DN-124] continue to be closely monitored for the existing plume in
this area. The few wells that exceed the United States Environmental -
Protection, Agency (USEPA) drinking water standard (and the Nuclear
Regulatory. Commission:Reporting Limit) of 20,000 pCl/L are located
onsite and are not available as a drinking water source. Although tritium
is detectad in a large number of these wells, it is important to note that the

-9-



Surface Water Resuits
Surface Water

Sampies were collected from eleven surface water locations throughout
the year in accordance with the station radiological groundwater protection
program. Analyhcal results and anomalies are discussed below.

Tritium
Samples from all locations were analyzed for tritium activity (Table B-11.1,

Appendix B). Tritium values ranged from the detection limit to 4,740 pCiA.
The measurable concentrations of tritium are from an upstream source.

Strontium

g;tmplesmnotanalyndfwstronﬁmnacﬁvnyﬂmmn Appem«x

Samples were not anslyzed for Gross Aipha and Gross Beta in 2013.
No gamma emitting nuclides were detected (Table B-11.2, Appendix B).
Hargd-To-Detects

Samples were not analyzed for Hard-To-Detect snalyses in 2013.
Pmcipitationwmmml@

Brecipitation Water

mmmmmmmmicatgmmmmmm
program. Analytical results and anomalies are discussed below.

Tritium

Samples from 4 locations were analyzed for tritium activity (Table B-ll.1,
Appendix B). Tritium was not detected in any samples.
-11-



Drinking Water Well Survey
No drinking water well surveys were conducted in 2013.
Summary of Results - Inter-Laboratory Compatison Program

inter-Laboratory Comparison Program results for TBE are presented in
the AREOR.

Leaks, Spills, and Releases

There were no leaks, spiils or releases of radioactive material in 2013.
Trends

The elevated tritium concentrations are expected for the wells in the
vicinity (MW-DN-124S and MW-DN-1241) as the plume continues to
reside in this area.

Overall, tritium concentrations in the shallow and intermediate aquifers are
decreasing over time.

investigations
No additional investigation conducted in 2013.
Actions Taken
1. Compensatory Actions
No compensatory actions were required in 2013.
2.  Actions to Recover/Reverse Plumes

No actions were taken in 2013 by Dresden Station in an effort to
reverse plume movement.

-12-
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TABLE A-1: Radivlogical Groundwater Protaction Program - Sampling Locations,

Dresden Nuciesr Power Station, 2013
Site Site Type Locetion
OSP-105 Monitoring Waell 30 foet oast of the sast wall of the EM Shop
DSP-106 Monitoring Well 85 feet east of sast wall of EM Shop
DSP-107 Monitoring Well 9 fest asst of the esst Unit 1 Fusi Pool wall
DSP-108 Monitoring Well 40 1t emst of the Unit 1 Sphers
08P-117 Monitoring Welt  Northeast of Unit 1 Sphere; 825 feet west of Ross Bridge
DSP-121 - Monitoring Well 72 feet north of 2/3 intake Canal fence
Dsp-122 Monitoring Well 50 feet north of the Radwasts Tank Farm
DSP-123 Monitoring Well  Northeast comer of the Unit 1 Off-gas Buliding
DSP-124 Monitoring Well 9 feet sauth of Floor Drain Collector Tank
DSP-126 Monitoring Welt  Northeast comaer of the Unit 2/3A CST
pSP-126 Monitaring Well 21 fest northwest of the nortiwest bend in road bahind Training Building
DSP-147 Monitoring Well 325 fest west of Telemetry Bridge
DSP-148 Moniforing Well 130 feet southeast of the Flow Reguiating Station building
DSP-149R Monitoring Well 35 fest south by southwest of the 138 KV yand fencs
DSP-150 Monitoring Well 85 fest eest of the northeast comer of the Unit 1 Spent Fuel Poot pad
DSP-151 Monitoring Well 85 feet north of the northesst comer of the Storeroom
DSP-152 Monitoring Well 210 feet south by southeast of the southeast comer of Maintenanoce Gerage
DSP-183 Monitoring Welk 150 fest east of the southesst comer of liquid hydrogen tank farm fence
DSP-154 Monitoring Well 33 feet west of the track; 165 fest sast of the Security Checkpoint
DSP-156 Monitoring Well 70 fest east by northeast of the northwest comer of 138 KV yard fence
DSP-167-1 Monitoring Well 25 feet south of the south edge of the Employee Parking lot :
DSP-157-M Monitoring Well 26 feet south of the south edge of the Employes Parking iot
DSP-157-8 Monitoring Well 25 feet south of the south adge of the Emiployee Parking lot
DSP-1584 Monitoring Well 53 feet weet of the Kankakee River; 33 fest weet of the cinder track
DSP-158-M Monitoring Wall 53 fest west of the Kankakee River; 33 fest west of the cinder track
DSP-188-8 Monitoring Well 50 feet west of the Kankakes River, 33 fest wast of the cinder track
DSP-159-1 Monitoring Well 250 feat west of the Thorsen house; 450 ft south of the piant access gate
DSP-159-M Monitoring Well 250 fest west of the Thorsen houes; 450 ft south of the plant access gate
DSP-1598-8 Monitoring Well 251 fest west of the Thorsen houss; 450 ft south of the plant access gate
MW.DN-1014 Monitoring Well 80 fast north of the Unit 1 Diessl Fusl Storage
MW-DN-101-8 Monitaring Well 60 feet north of the Unit 1 Diessl Fusi Siorage
MW-DN-102-} Monitoring Well 12 feet south of the southesst comer of the MUDS Buliding
MW-DN-102-8 Monitoring Welt 13 fest south of the southeast comer of the MUDS Building
MW-DN-103-1 Monitoring Well 280 foat west of the northwest comer of N-GET Bullding
MW.DN-103-S Monitoring Well 281 fest west of the northwest comer of N-GET Buliding
MW-DN-104-S Monitoring Welt 50 fest north of Radwaste Tank Farm
MW-DN-105-S Monitoring Welt 65 fest north of the northeast comar of the Storeroom
MW-DN-108-S Monitoring Well 76 fast north of the 2/3 intake Canel fonce; east of the Unit 1 intaks Canal
MW-DN-107-8 Monitoring YWell 15 feet west by southwest of the Unit 1 CST
MW-DN-108-1 Monitoring Wel! 7 fest southwest of the southwest comer of the Unit 1 Cribhouse
MW-DN-100-4 Monitoring Well 8 fest narth of Chemistry Building
MW-DN-109-S Monitoring Well 8 fest north of Chemistry Building
MW-DN-110-4 Monitoring Well 25 feat west of the Wasts Water Treatment (WWT) Building
MW-DN-110-S Monitoring Well 25 fest west of the Wasie Water Treatment (WWT) Building
MW-DN-111-8 Monitoring Well O feot sast of the Fioor Drain Collector Tank
MW.DN-112- Monitoring Well 100 feet south of the Chemistry Building
MW-DN-112-8 Monitoring Well 100 feot south of the Chemistry Building
MW-DN-113- Monitoring Well 90 fest west of the southwest comer of the Administration Bullding
MW-DN-113-S Monitoring Well  ©1 fest west of the southweast comer of the Administration Bullding
MW-DN-114- Monitoring Well 50 foet east of the Unit 1 Clean Deminersiized Water Tank
MW-DN-114-S Monitoring Wel 8 feet southwest of the Radiation protection Dept west access doors
MW.DN-115-1 Monitoring Well 11 feet south of Instrument Maintenance Shop
MW-DN-115-8 Monitoring Well 12 feat south of instrument Meintenance Shop
MW-DN-116- Monitoring Well 75 fest south of the Caigon Buiiding roil-up door
MW-DN-116-S Monitaring Well 75 foet south of the Caigon Buliding roll-up door
MW-ON-117-1 Monitoring Well 35 feet esst by northeast of the Unit 1 Stack
MW-DN-118-S Monitoring Well  Southeast comer of the Unit 1 Fuel Pool
MW-DN-110-i Monitoring Well 20 fest sast by northeast of the Unit 1 Sewage Ejector Building
MW-DN-119-§ Monitoring Well 21 feet east by nartheast of the Unit 1 Sewage Ejecior Bullding
MW-DN-120-1 Monitoring Well 45 feet north by northeast of the Ross Bridge railing
MW-DN-120-8 Monitoring Well 46 feet north by northeast of the Ross Bridge railing
MW-DN-121-S§ Monitoring Well 7 fest west of the dirt road; 42 feet east of the 345KV yard fence



MW-DN-1224

MW-DN-122-8
MW-DN-1234

MW.DN-123-8
MW.-DN-1244

MW-ON-124-S
MW-DN-125-8
MW-DN-128-S
MW-DN-127-§
MW-DN-134-S
MW-DN-138-5
MW-DN-138-S
MW-DN-137-8
MW-DN-140-S
MW-DN-141-8
MW-DN-MD-11

OSP-131
DSP-132

SW-DN-101
SW-DN-102
SW-DN-103
SW-DN-104
SW-DN-105
SW-DN-108

FW-1

FW4
FW-§
FW-8
FW-7

FW-9

FW-10
FW-11
FW-12

Surface Water
Surface Water
Surfacs Weter
Surface Water
Surfece Water

150 feat north of Colling Road; northeast of the G.E. Fuel Storage Facility
150 fest north of Collins Roadt; northeast of the G.E. Fuet Storage Facility
400 foat west of the Thorsen houss; west of the Cold Cenal

400 foet west of the Tharesn house; west of the Cold Canal

10 feat south of the liquid nitrogen inerting tanks

10 fest south of the iquid nitrogen inerting tanks

40 feot sast of 2/3 B CST

15 fest south of fence anound Unit 2/3 A CST and B CST (outside of fence)
20 fost south of Unit 3 HRSS

20-ft North of Mausoleum Buliding

20-t East of Mausoleun Building

14.5-t South of Meusoleurn Builiing

20-ft West of Mausoieum Building

East of MW-DN-1045 at SW comer outaids of 2/3 crib house

North of ‘A" Wasts Tank next to 2/3 main chimney

Piping located between Condensate Storage Tanks.

Storm water — 35 ft NE of the Unit 2/3 heating boiler 150,000 galion diese! fus! storage
tank. 15 ft W of the hot canal fenoe ~ undemesth Security Block

Storm water - 150 ft NE of the Unit 1 Sphere. The sewer is in the middie of the road with
& solid cover (no siots). There are two other sewers in the vicinity with solid covers on
them, but both have the word “SANITARY” on the cover. The sawer is 86 ft SE of the
Unit 1 diesel fusl transfer shed.

Unit 2/3 intaka (DSP50) at the Ross Bridge

Unit 2/3 Discherge (D5P20) at the Telemetry Bridge

Unit 2/3 Return Canal at the to the intake Canal

Cold Canal (DSP34A) at the Cooling Tower wallkway bridge

Hot Canal (DSP348B) st the Cooling Tower walloway bridge

Caoling Pond - Pool 1l at the east side of the Covered Bridge

40 foat southwest of Unit 2/3 Off-gas Filter Building acoess door; north end of gusrdrail
50 foet East of Offem Feed Trailer

South of Stock Truck Bay roliup deor

Southeast comer of Unit 3 RB interiock

East of Unit 273 Intake Ross barier

North of Unit 1 Chimney

Southeast of Unit 2 TB Trackway

Southwast comer of 2/3 CST on fence

South of MUDS Building on Security fance

At the fence &t the northwast comer of the SBO Building

30 feet aast of the east wail of the EM shop; at the stanchion for RGPP well DSP-108
60 fest southeast of the southwest comer of the Admin Building; on the security fence
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TABLE B4.1

DSP-123
DSP-123
DSP-123
DSP-124
DSP-124
DSP-124
DSP-124
DSP-125
DSP-125
DSP-125
DSP-125
DSP-128
DSP-147
DSP-148
DSP-148
DSP-148
DSP-148
DSP-149 (R)
DSP-149 (R)
DSP-148 (R)
DSP-148 {R)
DSP-150
DSP-150
DSP-150
DSP-150
DSP-151
DSP-151 .
DSP-151
DSP-15%

oTRY13
o/14/1d
102313
022713
0000/13
08/13/13
1002213
03/04/13
08/07/13
08/14/13
10/23/13
QU2IM3
08/14/13
08/1613
10/20/13
006/13
080513
08/12/13
10026/13
06/10/13
06/04/13
03/08/13
08/03/13
08/18/13
10/28/13
o/08/13
08/03/13
08/19/13
10/268/13
03/05/13
06/13/13
08/15/13
10/24/13
03/05/13
08/1313
08/15/13
1072413

Recount

CONCENTRATIONS OF TRITIUM, STRONTIUM, GROSS ALPHA, AND

GROSS BETA iN GROUNDWATER SAMPLES COLLECTED IN THE

VICINITY OF DRESOEN NUCLEAR POWER STATION, 2013
RESULTS IN UNITS OF PCIAITER 1 2 SIGMA

252-x 118
< 184
2490 2 311
2310 z 281
2200 + 289
1830 & 240
2900 £ 351
2880 ¢ 336
2580 ¢ 305
2530 = 308
T48 = 187
917 £ 150

930 ¢ 148
801 + 144
520 ¢ 139
630 = 143
1030 ¢ 172
797 + 143
79t ¢ 150
1080 x 263
1720 £ 224
1620 + 292
1630 2 220
1350 = 200
4160 2 439
3680 2 413
3960 £ 448

< 195
217 &2 119
259 & 118

< 179

< 168

< 171

< 194
312 2 183

< 178
202 £ 122

< 198
454 £ 128
197 ¢ 118
244 £ 118

< 198

< 168

< 189

< 182

< 198

< 169

< 168

< 178

<78

<86
<848

<88

<76

<32

<40

B-1

<10 <12
<08 <07
<08 <10
18207 <14
1.5 £ 04
1.7 207
24 %07 <79
<09 <17
<10 <88

<08

<04

<04

4212 11
7313

123 £ 15

182 £ 39

118218

372 £ 63

<13

<18

<20

<16

<38



TABLE B-.1

CONCENTRATIONS OF TRITIUM, STRONTIUM, GROSS ALPHA, AND

GROSS BETA IN GROUNDWATER SAMPLES COLLECTED IN THE

VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013
RESULTS IN UNITS OF PCULITER & 2 SIGMA

< 187
310 2 134
< 188
854 £ 153
940 ¢ 151
856 & 147
831 ¢ 149
< 178
<M
< 193
< {78
< 172
«< 187
< 190
< 179
<178
< 108
< 187
< 180
< 189
< 184
< 187 )
< 170 :
" 261 & 116
< 180
< 178
< 108
< 161
< 181
< 172
308 £ 124
250 ¢ 118
< 181
< 190
<17
< 170
< 168
< 1680
< 189
< 169
541 £ 148
888 £ 157
< 186
< 169
< 193
201 £ 128
< 189

<35

<72

<92

<74

<91

<08

<38

<34

<38

<37

B-2

<08

<06

<07

49
<09
<09
<05

<09

<09

£ 08

<08

<03

19208 <05

166 293 <19

<05

123 £ 18

99 £18

36 08

Q2292

129 £ 14

27 + 08

167 19

<0.8

<18

<18

<18

<14



TABLE 8.1

MW-DN-11041
MW-DN-1104
MW-DN:110-§
MW-DN-110-S
MW-DN-110-5
MW-DN-110-8
MW-DN-111-S
MW-DN-111-8
MW-ON-111-8
MW-DN-111-8
MW-DN-1124
MW-DN-112+4 -
MW-DN-1124
MW-DN-1124
MW-DN-112-§
MW-DN-112-8
MW-DN-112-$
MW-DN-112-§
MW-DN-113-4
MW-DN-113+
MW-DN-113+
MW-DN-1134
MW-DN-113-8
MW-DN-113-8
MW-DN-113-§
MW-DN-113-S
MW-DN-1144
MW-DN-1144
MW-DN-114-4
MW-DN-114-}
MW-DN-114-S
MW-DN-114-8
MW-DN-114-5
MW-DN-114-S
MW-DN-115-]
MW-DN-1164
MW-DN-1154
MW-DN-115-4
MW-DN-116-S
MW-ON-115-8
MW-DN-115-8
MW-DN-115-S
MW-DN-116+4
MW-DN-116-
MW-DN-116-1
MW-DN-116
MW-DN-116-8
MW-DN-116-S
MW-ON-116-S

081313
1012213
0212713
08/08/13
06/1313
1072213
0227113
08/14113
0a/16/13
1025113
022713
06/08/13
08/13/13
102213
02127113
08/06/13
08113
1022113
03/08/13
08/14/13
08/16/13
10124113
03/05/13
06/14/13
08/16/13
1024113
030813
08/06/13
0811313
1022113
03/05/13
06/06/13
08113
1021113
03/06/13
081313
08/1513
102413
03/08/13
06/13/13
08/1613
10724113
022113
06/07/13
08/14/13
1072213
02127113
06/0713
08/14/13

CONCENTRATIONS OF TRITIUM, STRONTIUM, GROSS ALPHA, AND
GROSS BETA IN GROUNDWATER SAMPLES COLLECTED IN THE
VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCULITER £ 2 SIGMA

< 187

< 183

< 187

< 172

< 183

< 100
385 £ 134
351 ¢ 122

< 173
232 £ 130

< 185

< 170

< 173

< 192

< 186

< {72

< 170

< 192

<178

< 188

< 188

< 169

< {78

<169

< 160

< 189

5600 + 607

7600 ¢ 833
5150 £ 580
7100 £ 755
< 178
208 = 117
< 151
< 190
433 & 131
355 + 122
< 143
72 ¢ 14
< 174
< 168
< 190
< 1M
216 2 123
220 s 117
1270 ¢ 104
1210 £ 179
403 £ 134
430 ¢ 129
254 + 128

<838

<80

< 8.2

B-3

<07

<08

<07

<08

<268 <04

16 £ 09 <05

36+ 18 <05

<72 <38

80222 <13

112214 <14

188 £ 18 <14



TABLE 8.1 CONCENTRATIONS OF TRITRIM, STRONTIUM, GROSS ALPHA, AND
GROSS DETA IN GROUNDWATER SANPLES COLLECTED IN THE
VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCVLITER £ 2 SIGMA

COLLECTION
. DATE. . .

MW-DN-118.8  10/22/13 320 ¢ 128

MW-DN-118-§ 030413 1370 ¢ 104

MW-DN-118-S  06/13/13 594 £ 135 <77 <07 <12 <05 84214 <186
MW-DN-118-S  O8/16/13 343 £ 132

MW-DN-118-S  10723/13 45 1 129

‘MW-DN-1194  03/04/13 '< 169

MW-ON-1194  0607/13 2212122 <38 <07 36£17 10207 230219 <14
MW-DN-1194  08/14113 < 188

MW-DN-1184  10/23/13 313 2 122

MW-DN-118-§  03/04/13 < 181

MW-DN-118-8  3/8/2013 <84 <09 <08 <10 185313 <17
MW-DN-119-8§ 0807/13 < 159 <28 <048 <18 <08 81214 <14
MW-DN-119-S  08/14/13 < 190

MW-DN-118-8  10/23/13 < 178

MW-DN-1224  0810/13 < 188

MW-DN-122-§  068/10/13 < 185

MW-DN-1244  03/068/13 43500 2 4390 <79 <07

MW.DN-1244  08/14/13 51500 £ 5190 <78 <09 <34 <07 334 239 <20
MW-DN-124-1  08/18/13 43700 4410

MW-ON-1244 1072513 40800 4100

MW-DN-124-8  03/08/13 23100 £ 2360 <97 <08

MW-DN-124-§  06/14/13 0690 £ 711 <72 <07 <17 <08 12118 <18
MW-DN-124-8  08/16/13 8750 & 920

MW-DN-124-S  10/25/13 8350 + 980

MW-DN-125-S  03/08/13 <173

MW.DN-125-§ 068/14/13 258 + 119 <76 <08 <18 <08 54213 <13
MW-DN-125-S  08/18/13 < 189

MW.DN-125-S  10/25/13 < 178

MW-DN-126-S  03/05/13 : 1180 2 178

MW-DN-126-8  08/14/13 65 £ 138 <84 <09 127272<18 354 £68 <39
MW-DN-126-S  08/16/13 389 ¢ 133

MW-DN-126-S  10/24/13 Original 908 = 167
MW-DN-126-§  10/24/13 Recount 938 ¢ 162

MW.DN-127-§ 0305/13 283 ¢ 124

MW-DN-127-8 08/14/13 413 £ 127 <80 <09 <24 <08 112 +28 <18
MW-DN-127-8  08/168/13 < 192

MW-DN-127-§  10/24/13 < 176

MW-DN-134-S  03/09/13 < 176 <69 <07 <17 <09 101114 <18
MW-DN-134-8  06/04/13 < 163 <34 <07 26214 <05 76214 <18
MW-DN-134-S  08/19/13 < 178

MW-DN-134-S  10/26/13 < 173

MW.-DN-135-S  03/08/13 < 172 <72 <08 286211 <11 116 £14 <17
MW-DN-135-§  08/04/13 < 161 <38 <090 42 £13 <08 168+ 16 <186
MW.DN-135-8  08/19/13 <178

MW-DN-135-8  10/28/13 < 173

MW-DN-136-S  03/09/13 <177 <78 <08 <23 <04 1386t 18 <10
MW-DN-138-S  08/04/13 < 162 <48 <09 33221<08 116 £1.7 <18



TABLE 84.1

SITE

COLLECTION

DA

MW.DN-138-8  08/19/1

MW-DN-136-S
MW-DN-137-8
MW-DN-137-8
MW-DN-137-S
MW-DN-137-S
MW.ON-140-5
MW-ON-140-S
MW-DN-140-8
‘MW-DN-140-S
MW.ON-140-8
MW-DN-141-8
MW:DN-141-8
'MW-DN-141.8
MW.DN-141-8

-

o

1072413
c3/0%/13
06/04/13
081613

=
113

03/08/13

08/06/13
0811313
12213
02727113
08704113
08M¥13
102213

T T

-

R3¢

feDILE st I Y s

TIuah BT ek IR ¢ 1T al (Y.

SR PN

CONCENTRATIONS OF TRITIUM, STRONTIUM, GROSS ALPHA, AND
GROSS BETA IN GROUNDWATER SAMPLES COLLECTED 1N THE
VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCILITER 1 2 SIGMA

< 178
< 173
< 178
< 100
< 178
< 188
1740 2 226

1610 & 200
1170 + 187
508 2 141
1180 % 183

2300 = 279
- 707 = 149
1280 2 188

<06
<40

<78

<39

B-S

<09
<08

<07

A A
<35 <13
<16 <06

668 £38 <18

<08 <08

488 : 65

74 210

17.7 £ 48

168 £13

<38
<20

302 +38

<18



TABLE B-.2 CONCENTRATIONS OF GAMMA EMITTERS IN GROUNDWATER SAMPLES -
COLLECTED N THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCILITER £2 SIGMA -

SIE COLLECTION “Be-7 K40 Mn84 CoS58 FeS9 Co60 Zn85 NOBS 2r05 1131 Cs-134 Cs137 Ba140 La-140
TE

DSP105 - - 06M3M3 ™ <35 <69 - <4 <3 <9 . <4 <7 <4 <7 < 12 <3 <4 < 24 <8

DSP-106 08/15/113 <37 <§§ - <4 <4 <9 <4 <9 <5 <7 <13 <3 <4 <2 < 12
DSP-105 - 1023113 < 14 < 14 <1 <2 <3 <1 <3 <2 <3 <7 <1 <2 <13 <4
DSP-108 0304113 < 30 < 54 <3 <4 <§ <4 <7 <4 <7 <14 <3 <3 <27 < 10
OSP-108 - 08MIN3 <39 <43 <4 <5 <10 <4 - <9 <5 <9 <12 <4 <4 <27 <9
DSP-108 081513 <28 <2 <3 <3 <7 <2 <6 <3 <5 <9 <3 <3 <21 <6
DSP-10B © - 10723713 <18 <3 - <9 <2 <3 <2 <3 <2 . <3 <7 <1 <2 <14 . <4
DSP-107 Q30413 <3 <85 <5 <4 <9 <3 <9 <4 <7 <14 <4 <4 <27 <13
DSP-107 - 0833 < 42 <88 - <4 <5 < 10 <4 <8 <§ <9 <12 <4 <5 <20 < 10
DSP-107 - 08M8§M13 <37 <75 <4 <4 <8 <4 <7 <4 <7 < 14 <3 <4 <20 <8
DSP-107 1072313 < 18 < 14 <2 <2 <4 <2 <3 <2 <3 «8 - <2 <2 < 14 <5
DSP-108° 030413 <37 <3 <3 <4 <8 <3 - «7 <4 <7 <13 <3 <3 <29 <9
OSP-108 - 0811313 <48 < 85 <4 <$ <10 <4 <8 <4 <8 <15 <4 <5 <32 <9
DSP-108 ' oTRIN3 <22 <20 <2 <2 <5 <2 <4 <2 <4 <12 <2 <2 <20 <7
DSP-108 " 08M4M3 <38 < 40 <4 <5 <10 <4 <8 <5 <3 <15 <4 <4 <35 < 10
DSP-108 - 1072313 <20 <34 <2 <2 <5 <2 <4 <2 <4 <10 <2 <2 <18. <8
DSP-123 - 0304/13 <4 <2 <3 <4 <8 <4 <6 <4 <7 <13 <4 <3 <25 <7
DSP-123 0607TN3 < 42 <82 <§ <8 < 11 <$ <9 <§ <10 <13 <$ <4 <28 <11
psSP123 + 0BM4M3 <35 - <83 <4 <4 <§ - <3 <8 - <§ <B < 1§ <q <4 <28 < 1
DSP-123 - 102343 <21 <34 <2 <2 <5 <2 <4 <2 <4 < 11 <2 <2 <19 <8
DSP-125 '~ 08M05/13 <28 <20 <3 <3 <6 <2 <$§ <3 <5 < 10 <3 <3 <20 <6
DSP-126 06/1Q/13 <31 <33 <4 <4 <9 <3 <8 <4 <6 < 14 <3 <3 < 30 < 10
DSP-147 0604/13 <23 <5 <3 <3 <6 <2 <$ <3 <§ <8 <2 <3 <18 <5
DSP-154 osMo3 <3 <25 <3 <4 <8 <4 <6 <4 <6 <13 <3 <3 <28 <8
DSP-1574 (M) 08/10/13 <28 <25 <3 <3 <7 <3 <6 <3 <5 < 11 <3 <3 <24 - <7
DSP-157-8 08/10/13 <30 < <3 <3 <8 <3 <7 <3 <8 < 12 <3 <3 <26 <8
OSP-1594 06/18/13 < 14 < 12 <{ <% <3 <1 <3 <1 <3 <5 <9 <1 <14 <3
OSP-159-§ 06/18/13 < 16 222 < <2 - <4 <1 <3 <2 <3 <8 <1 <2 < 12 <4
MW-DN-1014 030U13 <32 <A <3 <3 <8 <3 <7 <4 <7 <12 <3 <3 <24 <9
MW-ON-1014 06/07/13 <48 <33 <4 <5 <10 <4 ' <10 <5 <9 <13 <4 <5 <30 <7
MW-DN-1014 08/14/13 <38 <30 <4 <4 <§ <3 <8 <4 <7 <15 <3 <4 <28 . <9
MW-DN-1014 ~ 1072313 < 18 < 18 <2 <2 <4 <2 <4 <2 <3 <9 <2 <2 < 16 <5
MW-DN-1018  03/04/13 <38 <08 <4 <4 <9 <4 <7 <4 <8 < 14 <4 <3 <28 <10
MW-DN-101-8 0607113 <33 <3N <4 <4 <8 <4 <7 <4 <7 < 10 <3 <4 <25 - <8
MW-DN-101-8 - 08/14113 < 35 <70 <4 <4 <8 <4 <7 <4 <7 < 14 <3 <4 <29 <9
MW-DN-101-8 102313 <24 < 49 <2 <3 <7 <2 <5 <3 <§ <12 <2 <2 <23 <8

MW-DN-1024 - 06/14/13 <25 < 30 <3 <3 <7 <3 «<§ <3 <5 <7 <3 <3 < 18 <8



4

TABLE B4.2 CONCENTRATIONS GF GAMMA ENITTERS IN GROUNDWATER SAMPLES
COLLECTED IN THEVICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCULITER £ 2 SIGMA

SITE COLLECTION Be-7 ‘K40 MnS4 CoS58 FoS8 CoB80 2Zn8S MNOOS  Z2r95 1-131 Cs-134 Cs-137 Ba140 La»140
MW-DN-1034  08/10/3 <39 <30 <4 <4 <g <5 <8 <4 <8 <18 <4 <$ <33 <10
-MW-DN-103-§  :08/10/13 <37 <76 <4 <4 <8 <4 <7 <4 <7 <13 <3 <3 < 24 <9
" MW-DN-108-S 068X03/13 <2 <25 <3 <3 <8 <2 <§ <3 <5 <10 <2 <3 <2t <8
- MW.DN-108-1 00413 <3 <37 <4 <4 <9 <4 <8 <8 <§ <13 <4 <4 <30 <9
- MW-DN-1084 0607TM3 < 41 < 40 <$ <5 <H <5 < 10 <5 <8 <12 <4 <4 <28 <9
NEW-DN-1084 06/1413 <35 <R <4 <4 <10 <3 <8 <4 <7 <15 <4 <4 < 31 <8
MW-DN-1084 1022113 <20 < 17 <2 <2 <5 <2 <4 <2 <3 < 10 <2 <2 <18 <6
MW-DN-1094 08/06/13 < 3t <29 <3 <3 <7 <3 <§ <3 <7 <8 <3 <4 <19 <7
MW-DN-109-8 06/06/13 <3 < 49 <3 <3 <8 <3 <6 <3 <5 <7 <2 <3 <18 <6
MW-DN-1134 0BM4/13 <48 <§ <5 <5 < 12 <5 <9 <$ <10 <11 <85 <5 <33 <9
MW-DN-113-S 06/14/13 <35 <y <4 <4 <10 <4 <6 <4 <7 < 10 <4 <4 <7 <8
MW-DN-116+4 0212713 <M < 30 <4 <4 <8 <§5 <8 <4 <7 <13 <4 <4 <27 <8
MW-DN-118-4 08073 <33 <36 <4 <4 <8 <4 <7 <4 <7 <$§ <4 <4 <18 <6
MW-DN-1164 08/14/13 <32 <24 <3 <3 <7 <3 <7 <3 <@g < 12 <3 <3 <28 <8
MW-DN-116- 10/22/13 <19 < 18 <2 <2 <§ <2 <4 <2 <4 < 10 <2 <2 < 18 <6
MW-DN-116-8 0227113 < 40 <3 <3 <$ <10 <4 <8 <4 <8 < 14 <3 <4 <28 <9
MW-DN-116-S 080713 <38 < 98 <$ <8 <11 <4 <10 <$§ <8 <11 <4 <5 <28 <8
MW-DN-116-8 06/14/13 <37 66242 <4 <4 <9 <4 <8 <5 <? < 14 <3 <4 < 30 <12
MW-DN-118-8 102213 <20 <18 <2 <2 <5 <2 <4 <2 <4 <11 <2 <2 <20 <6
MW-DN-118-S 03/04/13 <40 < 3@ <4 <§ <10 <4 <7 <5 <8 <15 <4 <$§ <0 <8
MW-DN-118-8 06/1713 < <3 <4 <4 <9 <4 <9 <4 <8 < {1 <4 <4 <3 <9
MW-DN-118-8 068/15/13 <D <33 <3 <4 <9 <4 <9 <5 <7 <13 <4 <4 <3 <9
UW-DN-118-8 102313 <20 < 38 <2 <2 <8 <2 <48 <2 <4 < 10 <2 <2 <19 <6
MW-ON-1194 08KI713 <3 <30 <4 <4 <7 <4 <7 <4 s <M1 <3 <4 <24 <7
MW-DN-119-5 060713 <% <38 <4 <§ <9 <4 <8 <4 <7 <12 <4 <4 <27 <8
MW-DN-1224 os/10M13 <28 <25 <3 <3 <7 <3 <6 <3 <$ < 11 <3 <3 <21 <6
MW-DN-122-8 Qalton3 < 32 < 32 <3 <4 <7 <3 <7 <3 <7 < 12 <3 <48 <28 <9
MWDN-124-1 06/14/13 <33 < 42 <3 <4 <8 <& <8 <4 «7 < 10 <3 <4 <24 <7
MW-DN-124-4 1072513 <19 < 38 <2 <2 <4 <2 <4 <2 <4 <9 <2 <2 < 7 <6
MW-DN-124-8 06/14/13 <34 < 69 <4 <3 <7 <4 <8 <4 <7 <9 <4 <4 <20 <8
MW-DN-124-S 10/25/13 <54 < 54 <85 <$§ <13 <6 < 10 <6 <11 <14 <8 <7 <39 < 14
MW-DN-125-§ 06/14113 < 44 < 104 <8 <8 <13 <5 <! <§ < 10 <13 <5 <5 <31 < 12
MW-DN-126-8 08/14/13 <35 <76 <4 <4 <9 <3 <8 <4 <8 <9 <4 <4 <25 <8
MW-DN-127-8 081413 < 41 < 86 <8 <6 < 11 <5 <9 <8 <9 < 14 <$§ <$§ <34 < 12
MW-DN-134-S 03013 <45 < 108 <$ <8 <14 <§ < 11 <6 <8 <13 <5 <5 < 27 <8
MW-DN-134-S 08/04113 <25 <45 <3 <3 <7 <3 <§ <3 <$ <9 <2 <3 <20 <7

MW-DN-135-8  03/09M3 <34 <73 <4 <4 <8 <4 <8 <4 <8 <9 <4 <4 <2 <8
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TABLE B4.2 CONCENTRATIONS OF GAMMA ENITTERS IN GROUNDWATER SAMPLES )
COLLECYED iN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCILITER £ 2 SIGMA

SITE COLLECTION  Be- ‘K40 Mn54 Co58 Feb9 Co60 Zn65 'NbO5 2r95 113t Cs-134 Cs137 Ba140 L3140
MW.DN-136-8 030913 <82 <109 <5 <6 <13 <§ <12 <8 <10 <12 <6 <5 <3 <1
MW-DN-136S 080413’ <2 <» <3 <3 <7 <3 <8 <3 <4 <9 <2 <3 <19 <7
MW-DN-137-S 03/09/13 < 41 <45 <4 <§ <P <4 <9 <8 <8 <11 <4 <4 <28 <7
MW-DN-137-8 06/04/13 <23 <24 <2 <2 <8 <3 <$ <3 <5 <8 <2 <3 <17 <35
MW-DN-140-S 030613 < 44 <43 <$ <5 < 1% <4 <9 <5 <9 <15 <$ <5 <32 <10
MW-DN-141-8 0306/13 < 42 < 40 <4 <4 <9 <4 <9 <5 <9 < 14 <4 <5 < 30 <9
MW-DN-141-8 06/06/13 <33 <89 <3 <4 <7 <3 <6 <4 <7 <10 <4 <4 <28 <6



64

TABLE B4.3

CONCENTRATIONS OF HARD TO DETECTS IN GROUNDWATER SAMPLES
COLLECTED N THE. VICINIT\' OF DRESDEH HUCLEAR POWER STATION 2013

RESULTS IN UNlTS OF PClILIT ER2 2 SlGMA

SITE COLLECTION Am-241 Cm-242 Cm-243/244 Pu-238  Pu-2390240

DATE
1
MW-DN-1244 06/14/13
MW-ON-124S 030613
MW-DN-1248 0671413

<. < 0.4 <Q. < Q. < 0.
<02 <007 <006 < 0.06 < 0.07
<00 < 0.08 < 0.02 < 0.08 <004 -
<01 <011 < 0.14 < 0.07 < 0.07

U-234

<

<013
< 0.06

U-235

<
< 0.4
< 0.0

097 2 0.32 <01

u-238

<0.08
< 0.09
<0.04
039z 020

Fo-55 NG3
<97 - <
< 108 <386
< 12 <37
-< 148 <33



TABLE B-il.1 CONCENTRATIONS OF TRITIUM ¥ SURFACE WATER SAMPLES COLLECTED
1N THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

- RESULTS IN UNITS OF PCILITER 2 2 S8IGMA

. COLLECTION
SITE DATE H-3
W
DSP-131 - 08/18/13 208 2 127
DSP-131 " 081313 205 116
DSP-131 5 102113 <178
DSP-132 * 03/08/13 < 194
DSP-132 - 08M8/13 < 188
'DSP-132 L 08/13113 < 167
0SP-132 102113 265 & 124
SW-DN-101 =, 03/08/13 1150 & 178
SW-DN-101 * 08013 215 ¢ 110
SW-DN-101 . 08110113 4740 £ 531
‘SW-DN-101 " 1012813 747 £ 148
'SW-DN-102 ¢ 63/08/13 1510 & 200
SW-DN-102 < 06/03/13 485 = 125
SW-DN-102 - 08/16/13 4550 £ 512
SWDN-102 102813 2720 ¢ 320
SW-DN-103 03/08/13 694 £ 154
SW-DN-103 08/03/13 501 £ 126
SW-DN-103 10819113 4660 ¢ 523
SW-DN-103 ¥ 10128113 2810 £ 309
SW-DN-104 - 03/08/13 733 £ 154
‘SW-DN-104 08/03/13 488 £ 125
SW-DN-104 . 08193 4880 £ 525
SW-DN-104 = - 1028/13 2630 2 312
SW-DN-105 . 03/08/13 870 2 161
SW-DN-105 0803/13 651 ¢ 128
SWDN-105 . 08MOV13 : 4830 & 520
SW-DN-105 | 1072813 2060 £ 314
BW-DN-106 - 03/08/13 775 ¢ 167
SW-DN-108 08/03/13 569 ¢ 127
SW-DN-108 - 08/19/13 4010 2 457

SW-DN-108 : 10/28/13 2080 £ 334

[

e Al ST

.o T

'

B-10
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TABLE B-l1.2 CONCENTRATIONS OF GAMMA EMITTERS [N SURFACE WATER SAMPLES
COLLECTED IN THE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2013

RESULTS IN UNITS OF PCIAITER £ 2 SIGMA

SITE COLLECTION 8e-7 K40 M54 ColS8 FefS Co60 ZIn65 NS5 Zr95 131 Cs-138 Cs-137 82140 La140
DATE -
< < < < < < < < < < < <
DSP-132 06/18/13 < 16 <16 <2 <2 <4 <2 <4 <2 <3 <@ <2 <2 <14 <$
DN-SW-DN-101  08/03/13 <22 < 41 <2 <2 <4 <2 <4 <2 <4 <8 <2 <2 <17 <4
ON-SW-DN-102  08/03/13 <17 < {7 <2 <2 <4 <2 <4 <2 <3 <8 <2 <2 < 14 <§
DN-SW-DN-103  0803/13 <4 < 47 <4 <5 <8 <3 <9 <5 <7 < 14 <4 <4 <28 <10
DN-SW-DN-104 08/03/13 <38 < g7 <4 <4 <8 <3 <7 <5 <8 <15 <4 <4 <3 <7
DN-SW-DN-105 06/03/13 < 3t <25 <3 <3 <7 <3 <7 <4 <8 <13 <3 <3 <27 <7
DN-SW-ON-108  06/03/13 <28 <20 <2 <2 <$ <2 <5 <3 <5 <1 <2 <3 <21 <8



TABLE B-ili.1 CONCENTRATIONS OF TRITIUM IN PRECIMNTATION WATER SAMPLES
COLLECTED IN TNE VICINITY OF DRESDEN NUCLEAR POWER STATION, 2012

RESULTS IN UNITS OF PCIAITER 2 2 SIGMA

COLLECTION
SITE ___DATE H3
TR
FW.10 0800713 < 180
FW-1 081313 < 160
FW12  0B/1413 < 168

B-12



