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Executive Summary

The lllinois Emergency Management AgeliiiyMA) is mandatedwith protecting public health and

safetyand the environmenfrom thepotentially harmful effects oionizing radiation In support of

that mission IEMA conductsradiologicale nvi r on ment al monitoring aroun
nuclear power stations and Zion Nuclear Power Station, which ceased operation in 1997 and is
currently in thedecommissioningrocess

I E M Adadlislogicalenvironmetal monitoring progranhasthree primaryfunctions 1)collecion of
diverse samplefrom carefully chosen locatioren a routine basis, including simultaneous field
surveillance; 2analyzingsamplesfor radionuclides and 3) evaluation of test resulta doth an
annual and historicadbasis

Federal regulations establish standards for protectibrthe publicagainst ionizing radiation from
activities conducted under U.S. Nuclear Regulatory Commission (US NRC) licenses, such as
operation of nuclear powestations. The U.S. Environmental Protection Agency (US ERd)the

lllinois Environmental Protection Agensetdrinking water and Class | groundwatestandards for
several types of radioactive contaminants; the limit for trititmboth drinking water and Class |
groundwater, 20,000 picocuries per lite,used for comparison purposes within this report.

In 205, 667 environmentalsamples were cattedand analyzedor radioactivity The samples
collected by IEMA includedwvater, sedimentsoil, air vegetationand fish. In addition,,220
environmental dosimetrs werestrategicallydeployed arounéach of thewuclearpower station sites
to measure direct radiation.

In 2016 all testresults f or sampl/ es col/ ected as padaoaring|of | E.
program for nuclear power stations were below federagafety standardsand guidelines

As expected,ritium was theonly radionuclide detectedbove natural backgrounattributable to

nuclear powerplant operations Liquid effluent titium is routinely released to the environmead

per each stationds NRC o pvweas detedted in selveratveaterssamples Al t h
none othe sample results exceedawystate orfederal reporting limits.

Environmental dosimetry results providebaseline of ambient gamma radiation levels withii}a
mile radiws of each nuclear power statiand other background reference locations across the state.

In 2016 all test results for ewironmental dosimetry were consistent with historically
established backgroundlevels except for higher readings near spent fuel storage casaszion,
which were expecteddue to the close proximity of some dosimeters to the casks

In parallel with environmental monitoring, IEMA operates a stat¢he-art RemoteMonitoring

System (RM$at all six operatingiuclear powesstations. This oneof-a-kind RMS consists of three
separate subsystems: the Reactor Data Link (RDL), the GaseflusnEfMonitoring System
(GEMS) and Gamma Detection Network (GDN). The GEMSuged to measure and identify
gaseous effluent radioactivity fromach nuclear power statiaffluent stack and the GDN is capable

of measuringlirect radiation in the surrounding environment. EMA G s r aedviroorheatgli ¢ a |
monitoring program independetly monitors the environs aroungkachnuclear power statiorto

ensure releases to the environment are not affecting public health and sRietylts from the
GEMS and GDN are summarized in this report.
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lllinois Emergency Management Agency

Environmental Monitoring Program for Nuclear Power Stations
Report for Calendar Year 204

Introduction

With 1loperating reactors at six nuclear power stations, lllinois is home to more commercial nuclear
power generation than any other state in the country. Altitodirect regulatory authorityor the
operation ofU.S. nuclear power stations rdeswith the U.S. Nuclear Regulatory Commission (US
NRC), the lllinois Emergency Management Agency (IEMA) is mandated with protecting public
health and safety and the emirment from the potentially harmful effects of ionizing radiation. In
support of that mission, IEMAonductsradiologicalenvironmental monitoringn the environs of
I'l'linoisd six oper atlEMAglsonmainthires aadiolqgicalvenvionnentah t | on s
monitoring programat Zion Nuclear Power Station, which ceased operation in 1997 and is currently
undergoing decommissioningControl samplelocationsarechosenin areas where the samples are
not influencedby plant operations. Control locatiosamplesare sampled quarterlgnd the results

are compared with indicator sample results. Control sample are t@k8angchris Lak8tate Park

near KincaidJllinois andair monitoringsamplesare collectedn Springfield,lllinois. Sampleresults

for control locationscan be found in Appendix H.

In addition to draditional6radiologicalenvironmental monitoringlEMA hasa Remote Monitoring
System (RMS) around each nuclear povgtation. I RM®& & san advanced, integrated
computerbased system thacontinually monitors selected plant operational parameters at each
facility and is capable of identifying and measuring the presence of radioactive matestaksoim
effluents and direct radiation ithe surrounding environment. T$oneof-a-kind systemconsists of
three separate subsystems: the Reactor Data Link (RDL), the GasdlmemntEfonitoring System
(GEMS)andthe Gamma Detection Network (GDN).

Data from the RMS is collected and monitoreahtinuously [EMA has developed software to
continually monitor and analyze RMS datnd it provides notification of unusual occurrences to
on-call IEMA personnel.

This repor t radidogical evimnmentavénitasing program including data from the
RMS, for the period Januar20® through December205b6 for the six operating nuclear power
stations in Illinois and the one nuclear power station undergoing decommissioning.

ProgramOverview

Critical pathways for potential radiatioexposure to the public includdirect radiation, airborne,
waterborne, aquatic and ingestionlEMA has strategically identified sampling locationsthat

provide early indication of any potentigliblic healthand safety iss@geregarding Illinois nuclear

power station operation.Data from the program issed to stablish a baseline data set that can be

used to perform exposure assessments in the event of a significant release from a nuclear power
station.

IEMA collects samples frordesignatedindicator samplinglocations on a routine basis. IEMA

analyzeshese amples for the presence of radionuclidesl theresults are evaluatedn both an
annual and historical basis.
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Sample matrices monitored by IEMA inclusierfacewater, sedimentfrom nearby waterwayssoil,
air, vegetatiorand fish. In2016 667 sampleswere collectedanalyzedand evaluated.n addition,
1720 radiologicalenvironmental dosimeters were deployed arouhe nuclear power gations in
lllinois.

Results at a Glance

Federal regulations establish standards for protectadnthe public aganst ionizing radiation
resulting from activities conducted under.& NRC licenses, such as operation of nuclear power
stations. The U.S. Environmental Protection Agency (US EPA) sets drinking water standards for
several types of radioactive contaminantse limit for tritium in drinking water is used for
comparison purposes within this report.

n 2016 all test results Ffor samples coll eclted
program for nuclear power stations were below federaland state safety standards and
guidelines. No radionuclides associated with nuclear powerstation operations, except for
tritium, were detected in samples collected neanuclear power stations. Other radionuclides
detected were naturally occurring.

As stated aboveritium was the only radionuclide detected attributable to nuclear power station
operations. It was detected in several water samples. Tritium is a normal part of the effluent stream
of nuclear power stations and the concentrations detected were well bélewJ& EPA limit for
tritium in drinking water.

Environmental dosimetry test results provideect radiation levels within a0mile radiws of each
nuclear power station

In 2016 all test results for environmental dosimetry were consistent with estalished historical
background levels, except for higher readings near the spent fuel storage casks in Zion, whych
were expecteddue to the close proximity of some dosimeters to the casks.

Limits of Detection

All analytical methods have limitations: anms that are just too small to be detected. The
Minimum Detectable Concentration (MDC) imma a p measure iofidat limitation 6 an estimate

of the lower limit ofdetection It is defined as the smallest quantity that an analytical method has
95% likelihood of detecting. For example, the MDCIfoE MA G s  m &itium andvatdr & 200
picocuries per liter gCi/L). Given a sample with a trittum concentration of 200 pCi/L, our
laboratory would detect that tritium approximately 95 times out of 18@mples with less than 200
pCi/L could be detected, but with less certaintonversely, samples with motiean 200 pCi/L
would be more likely to be detected, approaching 100% as concentrations increase.

Analytical methods are chosen, in part, on tidDC. As a general rule, methods are chosen such
that their MDC is less than 10% of any applicable regulatory limit.

Radiation Exposure Pathways toHumans
Samples collected for the IEM#adiological environmental monitoring program reflect critical

pathways where radionuclides could be transported to and ingeséedi/or inhaledby the genel
population: water, sedimentand fish fom lakes and rivers downstreamnd groundwater from
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nearbywells. Figure 1depicts the different exposure pathways thgiu which people may be
exposed to radiation, or may ingest radioactive material.

Figure 1. Radiation Exposure Pathways tdumans

Gaseous: Effiuents

Depositigy,

Consumption
(milk)

Ingestion!

Water Samples

Nuclear power stations use large volumes of watersamdetimeslischargea portion ofthis water
to rivers and lakes. This discharge is regulated by theNBE and the lllinois Environmental
Protection Agency (IEPA). Impacted bodies of water include the Kankdlkeejs, Rock and
Mississippi iivers, Lake Michigan and Clinton Lake. |IENAalyzessamplesrom these bodiesf

water.

Plant operations can also impact groundter; therefore IEMA also analyzes samples collechenn
wells in and around thenuclear power stabns specifically at Braidwood due to the 2005
groundwater tritium leak Groundvater samples are deicted and analyzed quarterlyWater
samplesareanalyzedfor gross alphagross betatritium and gamma radionuclide§&SeeAppendix J
for radionuclide abbreviations

Tritium (H-3) isthe primary radionuclide released ihe effluent stram of nuclear power plants.

Liquid effluents from the nuclear power stations are released accor dance with th
NRC operating licens& waterwaysas pert h e s t atibrial®alluiast DisichargeElimination
Systempermit, which is issued Yothe IEPAWater samples are analyzed toitium and the results

are compared to the US ERAJIEPA drinkingwater standard of 20,000 pCi/ivhich correspond

to a4 mrem/year limiting dose.

Soil Samples

Radionuclides released into the air would b@eoted to eventually settle to the ground in locations
downwind. IEMA analyzes soil samples collected from land aroundublear power stations Soil
samples are collectegmiannually in thespring and thesummer.Soilsamplesarethen analyzed for
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radioactivity by gamma spectroscopy 7he soil sample results indicated no concentrations of
reactor-produced radionuclides above background.

Historically, environmental soil samples typically cont@ig137 concentrations ranging betweih
0 0.2 pCigas a rsult of atmospheric nuclear weapons testing

Sediment Samples

Radionuclides released into rivers would be expected to accumulate in sediments downstream.
IEMA analyzes sediment samplésat are collected from the rivers and lakes downstreznthe
nucl ear p oeiffleent pairitsa Sediments ére collected sammually in the spring and fall.

All sedimentsamples are analyzed bhgmma spectroscopyHistorically, environmental sediment
samples typically contain €537 concentrationsanging between 0.@ 0.2 pCi/g as a result of
atmosgheric nuclear weapons testinglhe sediment sample results indicated no concentrations

of reactor-produced radionuclides above background

Fish Samples

Fish are excellenbio-accumulatorsof radionudides. Fish samplesre collected from rivers, near
nuclear power station discharge points. At each location, two different species afdisiilected
and are referenced &p-feeders and bottorfeeders.Edible portions of the fislreharvested and
analyzecby gamma spectroscopyhe fish sampleresults indicated no concentrations of reactor
produced radionuclides above background

Vegetation Samples

Radionuclides released tmmospheredeposit on the groundlownwind from thenuclear power
station and aresubsequentlytransported to the root system of plantsPlants may take up or
metabolize radioactive materials in the sdilegetation samplearecollectedin the vicinity of each
power station in the late spring or summer All vegetation samips are analyzed bygamma
spectroscopy The vegetation sample results indicated no concentrations of reactor produced
radionuclides above background.

Air Samples

The Zion Nuclear Power Station permanently ceased operation in February 1998, andrhas bee
storing spent fuel orsite. Due to decommissioning activities, IEMA maintains a network of air
monitoring stations around the Zion Station. Air samples are collected continuously, with the air
filters being changed and analyzed weekly. The air fiiegsanalyzed for gross alpha and bmta
gasflow proportional counting. 7he air sample results indicated no concentrations of reactor
produced radionuclides above background.
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Gaseous Effluent Monitoring System(GEMS)
IEMA continuously monitors gaseeweffluents from all operatinguclearpower stations with the
GEMS which provides automatic, kline, continuous sampling of each nuclear power plant effluent

stack(s). The GEMS measures and identifies particulates, noble gases and iodines oveargeide r

of concentrations, from background levels potential releases of radioactive materiaider
emergencyanditions.

Figure2 below details the remote operation data for the Dresden NucleaoSt&fEMS quipment.

Figure 2. Computer Display of GBMS Data
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The GEMS equipment shown Figures3A and 3Belowwereoriginally designedyy Science
Applications International Corporation§AIC) and redesigned by IEMA persoeh The re
designed units werbuilt, installedandare currentlymaintained by IEMA personnel.

Figures3A and B. Photos of GEMS Equipment
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Ambient GammaMonitoring

IEMA maintains a networlof 415environmental dosimetersround thesix operatingnuclear power
stations and Zion Unlike the environmental samples describpreviously dosimeters do not
provide information on what radionuclides are found in the environment. Instead, dosimeters
provide a direct measurement of the total dose producedllispurces of gamma radiation, including
naturally occurring radionuclides and cosmic raiygegrated over time The dosimeters are arrayed
within a 18mile radius of each plant and are exchanged and analyzed qudyel§MA. The
dosimeters are udeto monitor ambient background levels of gamma radiati@und eaclduring
normalnuclear power statiooperations In additionthe environmental dosimetersan beused to
determine the extent and magnitudé radiation dose to the public following asificant releaseof
radioactivity to the public.

Results for environmental dosimeters analyzed duélfg6are included in the sitgpecificsections

of thisreport. In addition to the quarterly results, which are expressed as the aveitigem per

day, we have used those results to calculate the approximidbeem per yearan individualwould

receiveat that location for an entire year. Those numbers can be compared to the average radiation
exposure to an individual of 62@illirem per year fromvarious sources (according to the 2009

Nati onal Counci l o n RA66.iApproximately B% af that exporedsifrons Repor
terrestrial and osmic radiation (background radiation), and equals approximately #fllgem per

year. The ambiert gamma monitoring results indicated no radiation levels statistically above
background.

Figure4. Sources of Radiation Exposure to Man

Space

(background)
Internal (5 %)

(background)
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Sand Eys
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(background)
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(background) (37 %)
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Reprinted with permission of the National Council on Radiation Protection.émtphM&:SRpublitatorg)
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Gamma Detection Network (GDN)

In addition to placing dosimeters around the nuclear power stations, IEMA manages the GDN
which is a network ofReuterStokesdetectors placed radially around each of the nuclear power
plants to detect gamma radiah levels in the environment. Sixteen detectors surround each nuclear
plant siteand are locatedpproximately 25 miles from the plant. Each sensor is capable of detecting
gamma radiation in the range of small background levels up toetigen per har. Shownin
Figure 5 is an analytical display for the Clinton Nuclear Station with meteorological and GDN
radiation information which canbe utilized by IEMA health physidsts to evaluate enviromental
impacts of a releas€&igure6is a photo of a tyipal GDN field installation.

Graphicrepresentation®f GDN data collecteduring 2016from each ring of detectors around each
nuclear power station are included in the s#pecificAppendicef this report. Each of thet6GDN
stations is coded with different coloron the graph.

Figure 5. Display of Gamma Detection Network around Clinton Nuclear Station

curon _—

Gamma Detection Network Radiation Readings (mR/h) Meteorological Conditions

Wind Direction Dnwd Sector Wind Speed Tower Height

: _ 0.0078 \,,' 0.0083 § Qo0 72l 4 A 253.7 CDE 8.0 MPH 3.5 misec 196 ft

s, 245.3 CDE 63MPH  28msec 33t

0'084 Vertical Stability: A Temperature:  77.8 Deg F 25.4 DegC
88l Horizontal Stability Low: C Horizontal Stability High: D

Last Shutdown On: 05/10/2015 18:06

GEMS Conditions
j Log Count Rate: 0 CPS Chamber Size: 6-LITER

MAIN STACK  GEMS  162.8 kefm RDL 231.0 kefm
STANDBY GAS GEMS 2.9E-03 kefm RDL 1.1 kefm

Release Rates (uCi/sec): (O = Currently Active Part/lod Station

PARTIC IODINE REPORT TIME
O HIRANGEP/I 2.21E+02 2.37E+01 08/12/2016 10:37

O LORANGEP/I 1.61E-04 1.52E-05 08/24/2016 12:33
NOBLE GAS 1.06E+03 08/25/2016 08:42

The GDN provides reatime radiation measurements and the environtaé dosimeters deployed
around the plants are radiation measurements integrated over the period of time they are deployed in
the field (typically three months).
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Figure 6. Typical IEMA GDN Field Installation
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Braidwood Nuclear Power Station

The Bradwood Station consisting of two 3,587 MWt pressurized water reactors owned and
operated by Exelon Corporatidiitxelon), is located in Will County lllinois. Unit 1 went critcal on

May 29, 1987. Unk went critical on March 8, 1988. The site is locatenbrtheastern lllinois, 15
miles southsouthwest of Joliet, lllinois, 60 miles southwest of Chicago and southwest of the
Kankakee River.

AN

Liquid effluents from the Braidwood Station are released in controlled batches to the Kankakee River
inaccodance to release |limits goverand bhetpkbastas
National Pollutant Discharge Elimination System permis expected, surface water samples taken

near the vicinity of Wilmington lllinois were found to contain dectable levels of tritium due to

liquid effluentreleasesrbm Braidwood Station.

In 2005 it was discovered that a leak in the line that transported effluents to the Kankakee River had
allowed for theunpermitted release of effluents to groundwateBiubsequently H-3 was found in
ground water and a pond outside the boundaries of the plaata resultiEMA continues to analyze

split ground water samples collected by Exelon from two locatimmsite by the turbine building

and in Fditch (Table A1).

Figure 7 is an overview of all sampling locations in the vicinity of the Braidwood Nuclear Power
Station (yellow staiin the centey. The second yellow star near the topFajure7 is the Dresden
Nuclear Power StationResults for all samples colted in the environs of the Braidwood Nuclear
Power Station can be found Appendix A
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Figure 7. Overview of | EMAG6Gs Monitorin
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Dresden Nuclear Power Station

The DresdenNuclear PowerStation consisting of one retireceactor and two operating boiling
water reactors owned by Exelors located in Grundy Countylllinois, approximately12 miles
southwest of Joligtlllinois at the confluence of the Des Plaines and Kankakee rivers where they form

the lllinois River.

Liquid effluents from théDresdenStation are released in controlled batches to liligois Riverin
accordance to release | imits g¢go.WNelguidddichbeleaseshe st a

of radioactive effluents were discharged durinig fleporting period.

Figure8is an overview of all sampling locations in the vicinity of the Dresden Nuclear Power Station
(yellow starin the middle of the mgp The second yellow star near the bottom of Fig@iie the
Braidwood Nuclear Power Statio

Results for all samples collected in the environs of the Dresden Nuclear Power Station can be found
in Appendix B.
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Figure 8. Overview of IEMA Monitoring Locations for Dresden
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Byron Nuclear Power Station

The Byron Station a twounit PWR sfation, is locatedabout two miles east of the Rock River and
approximately three miles southwest of ByronOgle County lllinois. The reactors, operated by
Exelon, are designed to have capacities of 1,268 and 1,241 MW gross, respeltivelybegan
operationon February2,1985andUnit 2 on Januar, 1987.

Liquid effluents from the Byron Station are released to the Rock Riaacordance to release limits
governed by the stationds |license with the NRC

Figure9is an overview of all sampd) locations in the vicinity of the Byron Nuclear Power Station
(yellow star). Results for all samples collected in the environs of the Byron Nuclear Power Station
can be found in Appendix C.
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Figure 9. Overview of IEMA Monitoring Locations for Byron
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Clinton Nuclear Power Station

The Clinton PowerStation (CPS), consisting of one approximately 1,140 MW gross electrical power
output boiling water reactoris located in Harp Township, Dewitt County, lllinois. The site is
located approximately gimiles east of the city of Clinton, lllinois. CPS is owned and operated by
Exelon and became operational in 1987. Unit 1 went critical on February 15, 1987. The site encloses
approximately 13,730 acres of property not owned by Exelon. The planbigegdibn approximately

150 acres. The cooling water discharge floméich discharges to the eastern arm of the lake
occupies an additional 130 acres.

Liquid effluents from the Clinton Station are released into the eastern arm of Clinton L4R80a

acre marmmade coolinglaké n accor dance to release | imits gove
NRC. No liquid batch releases of radioactive effluents were discharged during this reporting period.

The aitflow from Clinton Lakefalls into &lt Creek, a tributary of the Sangamon River.

Figure Dis an overview of all sampling locations in the vicinity of the Clinton Nuclear Power Station
(yellow star). Results for all samples collected in the environs of the Clinton Nuclear Power Station
can be found in Appendix D.
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Figure 10. Overview of IEMA Monitoring Locations for Clinton
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LaSalle Nuclear Power Station

The LaSalleCounty Stationconsists of two boiling water reactors, each rated for 3,546 MWt. Both
units are owned and operateby Exelon and are located in LaSalle County, lllinois. Unit 1 went
critical on March 16, 1982. Unit 2 went critical on December 2, 1983. The site is located in northern
lllinois, approximately 75 miles southwest of Chicago, Illinois.

Liquid effluents from the LaSalle Station are released to the LaSalle cooling kageordance to
release | imits governed b yndfrdmehere tothe lllirmis Biveratai c e n s €
point 3.5 miles north of the station. However, the dischgrgmt is approximately 20 miles

downriver of the DresdeNuclearPower Sation. Effectively, samples taken downstream of Dresden

station are upstream controls for the LaSalle statiowio liquid batch releases were discharged

during this reporting period.

Figure 1is an overview of all sampling locations in the vicinity of the LaSalle Nuclear Power Station
(yellow star). Results for all samples collected in the environs of the LaSalle Nuclear Power Station
can be found in Appendix E.
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Figure 11 Overview of IEMA Monitoring Locations for LaSalle
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Quad Cities Nuclear Power Station

TheQuad CitiesNuclear PoweStation, consisting of two 2,957 MWt boiling water reactors owned

and operated by Exelon, is located in Cordova, lllinois along theiddippi River. Unit 1 went
critical on March 16, 1972. Unit 2 went critical on December 2, 1973. The site is located in
northwestern lllinois, approximatel{82mileswest of Chicago.

Liquid effluents from the Quad Cities Station are releasedth#o adjacent Mississippi Riven
accordance to release | i mits go.Weliguidedtchbeleaséshe st a
of radioactive effluents were discharged during this reporting period.

Figure 2 is an overview of all sampling &t@ns in the vicinity of the Quad Cities Nuclear Power
Station (yellow star). Results for all samples collected in the environs of the Quad Cities Nuclear
Power Station can be found in Appendix F
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Figure 12. Overview of IEMA Monitoring Locations for Quad Cities
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Zion Nuclear Power Station

Zion Station is located next to Lake Michigan in Zion approximat@ymiles north of Chicago.

Prior to 1998, the station utilized two pressurized water reactors to generate electitigyplant

ceased opation permanently in February 1998 and was defueled soon there#iteSeptember

2010, the facility license was transferred from Exelon to ZionSolutions for the express purpose of
expediting the decommissioning of the site. 205, the plantcontinueddecommissioningo levels

that permit release for unrestricted useecommissioning efforts progressed during&i¥id remain

on schedule for 2019end date.The site continues to stoi@ldry casks that store spent nuclear fuel

as well as four dry cls that contain greater than Class C waslhese65 casks are stored on the

on-site Independent Spent Fuel Storage Installation (ISFSI  whi c h fall s wi t h
environmental monitoring area for Zion.

Figure Bis an overview of all sampling kions in the vicinity of the Zion Nuclear Power Station
(yellow star). Results for all samples collected in the environs of the Zion Nuclear Power Station can
be found in Appendix G.
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Badkground Sampling Locations

IEMA has established the environs of Sangchris Lake State &eadoling lake for a cefled power

station,as aBackgroundSampling location To est abl i sh obackgroundo6 r ad
sediment, vegetation arfish samples are collected. In addition, there is an array of environmental
dosimeters around the power plant, similar to what can be found areanldhuclear powesstation.

IEMA routinely collects air samples around the Ziofacility; therefore, a #ickgroundsampling
locationfor air sample$ias been establishedA continuous air sampling station is loedtnear the
IEMA laboratoryin Springfield, and samples are exchanged weekly, similar to the air samplers in the
vicinity of Zion.

Figure 4 is anoverview of all sampling locations in the vicinity $angchris Lake State Park
Results folbackgroundsamples can be found in Appendix H.
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Figure 4. Overview of IEMA Monitoring Locations for Sangchris Lake State Park

5
8 ( i
© I
|
|
New City Rd
Sangchris Edinburg
5 ’ Lakke State
B 3
Park
@ &
£ el
5 | 4 &
e o e——— N | > w
N S %
, A 1
£y =
-

Wk Rd
©

(o4 Pawneg-arroll sép,

I Route 104-E 1650 Nofth-Rd —govey # Kincaid
| & 5 oy,
Z n,
2 B
| = % 5
* B *5Nory,
»
| Y o
=
o
2 |
9 |
& 1 3 =
B : e
2
L 2 z
;
|
|
|
N-35th-Ave , £-1100-North Rd
=
o
Map Key:
’ OsL 5,
* Power Plant B scdiment
B water . Vegetation
* OSL = Optically-Stimulated Luminescence Dosimeter

viskol 2l |llinois Emergency Management Agcy



Appendix A
Braidwood Sanple Results

Table A-1. Tritium in Water Sample Results for Braidwood Area
Results are in picocuries per liter (pCi/L)

Location H-3
Date Result MDC
D5-2
3MBI2016 =MDC 200
55/2016 =MDC 200
QI22/2016 =MDC 200
10/8/2016 =MDC 200
M4
212912016 1020 200
Ga3/2016 948 200
9212016 664 200
10M 262016 588 200
Braidwood Cooling Lake (N)
2MBI2016 =MDC 200
514/2016 =MDC 200
8212016 =MDC 200
TIMTI2016 =MDC 200
Braidwood Cooling Lake (5)
2MBI2016 =MDC 200
514/2016 =MDC 200
gr2/2016 =MDC 200
TIMTI2016 =MDC 200
Kankakee River at Des Plaines Conservation Area Boat Launch
5i4/2016 =MDC 200
gi2/20146 =MDC 200
Kankakee River at Kankakee River State Park Boat Launch
5142016 =MDC 200
BI2/2016 =MDC 200
11412016 =MDC 200
Kankakee River at Wilmington Island Park
2MBI2016 =MDC 200
5i4/2016 =MDC 200
BI2/2016 =MDC 200
11452016 =MDC 200
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TablesA-2. Trending Graphs for Water from the Braidwood Area

(Max value compared to IEPA Class | groundwater standard of 2000 pCi/L)
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Braidwood Cooling Lake at North Boat Launch
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49.45% IEPA Groundwater standard
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Table A-3. Sample Results foGrossAlpha/Beta Screening of Water from the
Braidwood Area
Results are in picocuries per liter (pCi/L)

Location Alpha Beta
Date Result MDC  Result MDC
Braidwood Cooling Lake (N)
2182016 =MDC 216 9.21 4.13
Bi4/2016 2.89 216 8.18 4.13
2212016 =MDC 216 =MDC 4.13
TI7FI2016 =MDC 216 577 4.13
Braidwood Cooling Lake (5)
21820186 =MDC 216 8.83 4.13
5412016 2.25 216 6.17 413
2212016 =MDC 216 5.02 4.13
1172016 =MDC 216 6.44 413
Kankakee River at Des Plaines Conservation Area Boat Launch
Si4/2016 =MDC 2.16 =MDC 413
2212016 =MDC 216 =MDC 413
Kankakee River at Kankakee River State Park Boat Launch
Bi4/2016 =MDC 216 =MDC 413
81212016 =MDC 2.16 =MDC 413
1114120186 =MDC 216 =MDC 413
Kankakee River at Wilmington Island Park
2182016 =MDC 216 4.45 4.13
Bi4/2016 =MDC 216 =MDC 4.13
2212016 =MDC 216 =MDC 4.13
111412016 =MDC 216 =MDC 4.13
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Table A-4. Gamma Spectroscopy Sample Results for Other Radionuclides/ifater from the Braidwood Area
Results are in picocuries per liter (pCi/L)

Location Ba-140 Co-58 Co-60 Cs-134 Cs137 Fe-53 131 Mn-54 Nb-95 In-65 Zr9s
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC

Braidwood Cooling Lake (N)
2M8I2016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2880|=MDC 42 |=MDC 95 |=MDC 87 |=MDC 103
51412016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2880|=<MDC 42 |=MDC 85 |=MDC 87 |=MDC 103
81212016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 16.3 |=MDC 2880|<=MDC 42 |=MDC 95 |=MDC 87 |=MDC 103

111712016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2880|=MDC 42 |=MDC 95 |=MDC 87 |=MDC 103

Braidwood Cooling Lake (5)
2M812016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 16.3 |=MDC 2880|<=MDC 42 |=MDC 95 |=MDC 87 |=MDC 103
51412016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2830|=<MDC 42 |=MDC 985 |=MDC 87 |=MDC 103
81212016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2880|<MDC 42 |=MDC 85 |=MDC 87 |=MDC 103
111712016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2880|=<MDC 42 |=MDC 85 |=MDC 87 |=MDC 103

Kankakee River at Des Plaines Conservation Area Boat Launch

51412016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2880|=MDC 42 |=MDC 95 |=MDC 87 |=MDC 103

81212016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2850|=MDC 42 |=MDC 95 |=MDC 87 |=MDC 103
Kankakee River at Kankakee River State Park Boat Launch

51412016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2830|=<MDC 42 |=MDC 985 |=MDC 87 |=MDC 103

81212016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2880|<MDC 42 |=MDC 85 |=MDC 87 |=MDC 103

111412016 =MDC 1850 |=MDC 53 |=<MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |<MDC 2880|<=MDC 42 |=MDC 95 |=MDC 87 |<=MDC 103

Kankakee River at Wilmington Island Park
2M8I2016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2850|=MDC 42 |=MDC 95 |=MDC 87 |=MDC 103
51412016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2880|<MDC 42 |=MDC 85 |=MDC 87 |=MDC 103
81212016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2850|=MDC 42 |=MDC 95 |=MDC 87 |=MDC 103
111412016 =MDC 1850 |=MDC 53 |=MDC 45 |=MDC 40 |=MDC 39 |=MDC 163 |=MDC 2880|=<MDC 42 |=MDC 85 |=MDC 87 |=MDC 103
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Table A5. Tdal Strontium Results in Water &@nples from the Braidwood Area
Results are in picocuries per liter (pCi/L)

Location Date Huclide Result MDC
Braidwood Cooling Lake (S) B412016 Strontium =MDC 1.3
Kankakee River at Des Flaines Conservation Area Boat Launch B4f2016 Strontium =MDC 1.3
Table A-6. Soil Sample Results for Braidwood rka
Results are in picocuries per gram (pCi/g)
Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-50 Mn-54 Nb-95 In-65 Zras
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
Braidwood Cooling Lake (S)
51412016 =MDC  1.31 |=MDC 0.04 |=MDC 0.03 |<MDC 003 |=MDC 003 |=MDC 013 |<MDC 0.04 |<MDC 0.08 |=MDC 008 |=MDC  0.11
BI2/2016 <MDC 1.31 |=MDC  0.04 |=MDC 0.03 |<MDC 003 |=MDC 003 |=MDC 013 |<MDC 0.04 |=MDC 0.08 |=MDC 0.08 |=MDC  0.11
Kankakee River at Kankakee River State Park Boat Launch
51412016 <MDC  1.31 |=MDC  0.04 |=MDC 0.03 |<MDC 003 | 0.07 003 |=MDC 013 |=MDC 0.04 |=MDC 0.08 |=MDC 0.08 |=MDC 0.11
BI212016 =MDC  1.31 |=MDC 0.04 |=MDC 0.03 |=MDC 003 | 008 003 |=MDC 013 |=MDC 0.04 |=MDC 0.08 |=MDC 008 |=MDC 0.1
Kankakee River at Wilminogton Island Park
51412016 <MDC  1.31 |=MDC 0.04 |=MDC 0.03 |<MDC 002 | 008 003 |=MDC 013 |<MDC 0.04 |<MDC 0.08 |<MDC 008 |=<MDC  0.11
BI2/12016 <MDC  1.31 |=MDC 0.04 |=MDC 0.03 |<MDC 003 | 018 003 |=MDC 013 |<MDC 0.04 |<MDC 0.08 |=MDC 008 |=MDC  0.11
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Table A-7. Sediment Sample Results for Braidwood Area
Results are in picocuries per gram (pCi/g)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 Mn-54 Hb-95 n-65 Ir85
Date Result MDC Result MDC Resuit MDC Result MDC Resuit MDC Result MDC Result MDC Result MDC Result MDC Result MDC
Braidwood Cooling Lake (N)
Bi4/2016 =MDC 106 | =MDC 0.04 |=MDC 003 |=MDC 002 | =MDC 003 |=MDC 011 | =MDC 003 | =MDC 007 |=MDC 007 | =MDC 0.08
81212016 =MDC 106 |=MDC 0.04 |=MDC 003 |=MDC 002 | =MDC 003 |=MDC 011 | =MDC 003 | =MDC 007 |=MDC 007 | =MDC 0.08
Kankakee River at Kankakee River State Park Boat Launch
Bi4/2016 =MDC 106 | =MDC 0.04 |=MDC 003 |=MDC 002 | =MDC 003 |=MDC 011 | =MDC 003 | =MDC 007 |=MDC 007 | =MDC 0.08
312120186 =MDC 1.06 | =MDC 004 | =MDC 003 |=MDC 002 | 0.0¥ 003 |=MDC 017 |=MDC 003 | =MDC 007 |=MDC 007 | =MDC  0.08
Kankakee River at Wilmington Island Park
BA2016 =MDC 1.06 | =MDC 004 | =MDC 003 |=MDC 002 | 010 003 |=MDC 017 | =MDC 003 | =MDC 007 |=MDC 007 | =MDC  0.08
81212016 =MDC 1.06 | =MDC 004 |=MDC 003 | 004 002 | 008 003 |=MDC 0171 |=MDC 003 | =MDC 007 |=MDC 007 | =MDC 0.08
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Table A-8. Vegetation Sample Results for Braidwood Area
Results are in picocuries pegram (pCi/kg)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1-131 Mn-54 Nb-95 Zn-65 Zr-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Resuit MDC Result MDC Result MDC Result MDC Result MDC
Braidwood Cooling Lake (%)
51412016 =MDC 370 | =MDC 014 | =MDC 009 | =MDC 0710 | =MDC 008 | =MDC 040 | =MDC 4410 | =MDC 010 | =MDC 020 | =MDC 028 | =MDC 024
81212016 =MDC 370 |=MDC 014 |=MDC 009 |<=MDC 010 |<MDC 008 |=<MDC 040 |<MDC 410 |=MDC 010 | =MDC 020 |=MDC 028 |<=MDC 024
Kankakee River at Kankakee River State Park Boat Launch
51412016 =MDC 370 |=MDC 014 |=MDC 009 |=<MDC 010 |<MDC 008 |=MDC 040 |=MDC 410 |=MDC 010 | =MDC 020 |=MDC 028 |<=MDC 024
BI212016 =MDC 370 | =MDC 014 |=MDC 009 |=MDC 010 |=MDC 008 |=MDC 040 |=MDC 410 |=MDC 010 | =MDC 020 | =MDC 028 |=MDC 024
Kankakee River at Wilmington Island Park
51412016 =MDC 370 | =MDC 014 | =MDC 009 | =MDC 010 | =MDC 0.08 | =MDC 040 |=MDC 410 | =MDC 010 | =MDC 020 | =MDC 028 | =MDC 024
B8/2/12016 =MDC 370 | =MDC 014 |=MDC 009 |=MDC 010 |<MDC 008 |=MDC 040 |=MDC 410 | =MDC 010 | =MDC 020 | =MDC 028 |=MDC 024
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Table A-9. Braidwood Gamma Detection Network Results
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Key for Braidwood GDN Stations:

— Station A StationE  — StationJ — Station M
— StationB — StationF Station K — Station P
— Station C — StationG — StationlL StationQ
— StationD = StationH = StationM  — StationR
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Table A-1Q0 Summary of Ambient Gamma Results for Braidwood Area

Quarter 1 | Quarter 2 | Quarter 3| Quarter 4 |[Annual Expc-surel
Location miRiday mRiday | mRiday mRiday mRiyear
BROOA 0.13 012 0.14 0.12 4563
BROOS 0.0% 011 0.13 0.10 39.24
BROOS 0.11 011 0.13 012 43.44
BRO10 011 0.11 0.08 3711
BRO12 0.07 0.06 0.08 0.07 25.55
BRO14 0.06 0.07 0.08 0.06 2582
BRO1S 0.06 0.06 0.07 0.05 21.44
BRO1E 0.08 0.07 0.09 0.07 27.92
BROAT 0.07 0.07 0.05 2263
BRO20 0.07 0.07 0.028 0.06 2545
BROZS 0.08 0.03 0.10 0.08 30.66
BROZT 0.08 0.02 0.09 0.06 2874
BROZ9 0.08 0.06 0.08 0.08 26.65
BRO31 0.06 0.03 0.028 0.07 26.01
BRO32 0.07 0.06 0.09 0.05 2418
BRO33 0.07 0.02 0.09 0.08 25.02
BRO34 011 011 0.13 0.10 39.88
BRO3S 0.12 0.13 0.10 42 45
BRO3E 0.06 0.06 0.07 0.05 21.72
BRO3T 0.07 0.07 0.10 0.08 2584
BRO3S 0.0% 0.07 0.08 0.06 2511
BRO3S 0.11 011 0.12 011 40.61
BRO40 0.14 011 0.13 011 44 35
BRO41 0.08 0.06 0.09 0.06 26.10
BRO42 0.10 0.10 0.10 35.01
BRO43 0.06 0.06 0.07 2373
BRO44 0.06 0.07 0.028 0.06 2418
BRO4S 0.06 0.06 0.08 0.07 2345
BRO45 0.06 0.07 0.06 21.78
BRO4T 0.07 0.07 0.03 2555
BRO42 0.07 0.05 0.028 0.06 23.91
BRO4S 0.07 0.08 0.06 2519
BROSO 0.08 0.03 0.10 0.07 30.57
BROS1 0.06 0.03 0.05 2348
BROS52 0.06 0.02 0.09 0.05 25.37
BROS3 0.10 0.09 0.14 0.10 33.06
BROS4 0.05 0.06 0.07 0.05 21.44
BROSS 0.08 0.07 0.07 0.06 2528
BROSE 0.07 0.09 0.09 0.09 30.65
BROST 0.10 012 0.11 30 54
BROSS 011 0.11 011 4027
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Guarter 1 | Quarter 2 | Quarter 3 | Quarter 4 [Annual Exposurel
Location | mR/day | mRiday | mRiday | mRiday mRiyear
BR-RSA 0.08 0.05 n.02 0.07 24.00
BR-RSB 0.0v7 0.02 n.orv 0.07 2528
BR-RSC 0.05 0.08 n.aor 0.05 23.18
BR-RSD 0.7 0.08 n.08 0.05 2454
BR-RSE 0.08 0.08 n.02 0.07 2373
BR-RSF 0.05 0.08 n.02 n.02 2382
BR-RSG 0.09 0.08 0.09 0.08 29.65
BR-RSH 0.08 0.08 012 0.08 3276
BR-RS. 0.08 0.09 012 0.10 35.59
BR-RSK 0.05 0.08 n.02 0.08 2253
BR-RSL 0.7 0.08 0.09 0.08 25.55
BR-RSM 0.08 0.08 n.02 0.05 2227
BR-RSHM 0.08 0.08 n.or 0.0s 2281
BR-RSP 0.0v7 0.07 n.02 0.08 2473
BR-RSQ 0.05 0.04 n.or 0.05 15.44
BR-BSR 0.09 0.10 0.05 33.09

Blanks in the table indicate that dosimeters were missing at the end of the quarter.
Annual Exposurecolumn baseé on averages of all available data.
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Appendix B
DresdenSample Results

TableB-1. Tritium in Water Sample Results foDresdenArea
Results are in picocuries per liter (pCi/L)

Location H-3
Date Result MDC
Des Plaines River at Channahon
2MB3I2016 =MDC 200
5/4/2016 =MDC 200
8212016 =MDC 200

11420186 =MDC 200
Des Plaines River at McKinley Woodd

54/2016 =MDC 200
BI2/2016 =MDC 200
111442016 =MDC 200
Heideke Lake
BI4/2016 =MDC 200
BI2/2016 =MDC 200
| & M Canal at Channahon
51412016 =MDC 200
BI2/2016 =MDC 200

111412016 =MDC 200
Ninois River at Dresden Lock & Dam

2182016 =MDC 200
5412016 =MDC 200
8122016 524 200

111472016 =MDC 200
Minois River at Morris

2820186 =MDC 200
51412016 =MDC 200
81212016 570 200

111452016 =MDC 200
Well at Dresden Lock & Dam

2M82016 =MDC 200
51412016 =MDC 200
BI212016 =MDC 200

111442016 =MDC 200
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Tables B2. Trending Graphs for Water from theDresdenArea
(Max value compared to IEPA Class | groundwater standard of 20,000 pCiyL
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Des Plaines River at McKinley Woods
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Heideke Lake Bank Fish Area
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Well at Dresden Lock and Dam
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Table B-3. Sample Results for Alpha/Beta Screening of Water from tligresdenArea
Results are in picocuries per liter (pCi/L)

Location Alpha Beta
Date Result MDC Result MDC
Des Plaines River at Channahon
2M8/2016 =MDC 22 6.5 4.1
BI4/2016 =MDC 22 4.6 4.1
BI2120716 =MDC 22 | =MDC 4.1
111402016 =MDC 22 6.5 4.1
Des Plaines River at McKinley Woods

BI4/2016 =MDC 22 4.3 4.1

BI2120716 =MDC 22 | =MDC 4.1

111442016 =MDC 22 6.8 4.1
Heideke Lake

BI4/2016 =MDC 22 44 4.1

BI2120716 =MDC 22 | =MDC 4.1
| & M Canal at Channahon

BI4/20716 =MDC 22 449 4.1

BI2/2016 =sMDC 22 | =MDC 4.1

1142016 =MDC 2.2 45 4.1
llinois River at Dresden Lock & Dam
21812016 =MDC 2.2 5.0 4.1
51412016 =MDC 22 | =MDC 4.1
2212016 =MDC 22 | =MDC 4.1
11M4i2016 =MDC 22 | =MDC 4.1
llinois River at Morris
218120186 =MDC 22 6.3 4.1
51412016 =MDC 2.2 6.0 4.1
BI212016 =MDC 22 4.3 4.1
111412016 =MDC 2.2 55 4.1
\Well at Dresden Lock & Dam

21812016 12.8 2.2 17.1 41
AM12016 101 22 16.5 4.1
5412016 10.9 2.2 16.6 41
BI212016 16.3 22 15.4 4.1

111412016 4.6 2.2 14.2 41
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TableB-4. Gamma Spectrosipy Sample Results for Other Radionuclides in Water from th®resdenArea
Results are in picocuries per liter (pCi/L)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1131 Mn-54 Nb-95 Zn-65 Ir-9s5
Date Result MDC Result MDC Resuit MDC Result MDC Result MDC Result MDC Resuit MDC Result MDC Result MDC Result MDC  Result MDC

IDBS Plaines River at Channahon
2/18/2016 =MDC 234 | <MDC 82 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 <MDC 10 =MDC 9.8 =MDC 111
51412016 =MDC 234 | =MDC 82 =MDC 438 =MDC 42 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111
8/2/2016 =MDC 234 | <MDC 82 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 <MDC 10 =MDC 9.8 =MDC 111
111472016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 4.1 =MDC 10 =MDC 9.8 =MDC 111

|Des Plaines River at McKinley Woods

51412016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111

8I212016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 42 =MDC 36 =MDC 16 =MDC 420 | =MDC 41 <MDC 10 =MDC 9.8 =MDC 111

1114/2016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 <MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111
|Heideke Lake

51412016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111

8212016 =MDC 234 | =MDC 8.2 =MDC 438 =MDC 42 =MDC 36 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111
18 M Canal at Channahon

51412016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 42 =MDC 36 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111

8/212016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111

111472016 =MDC 234 | <MDC 82 =MDC 438 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =<MDC 10 =MDC 9.3 =MDC 111

|linois River at Dresden Lock & Dam
2/18/2016 =MDC 234 | <MDC 82 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 <MDC 10 =MDC 9.8 =MDC 111
5412016 =MDC 234 | =MDC 8.2 =MDC 438 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111
8/2/2016 =MDC 234 | <MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =<MDC 10 =MDC 9.8 =MDC 111
1114/2016 =MDC 234 | <MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | <=MDC 4.1 =MDC 10 =MDC 9.8 =MDC 111

|inois River at Morris
2/18/2016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111
51412016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 42 =MDC 36 =MDC 16 =MDC 420 | =MDC 41 <MDC 10 =MDC 9.8 =MDC 111
8/2/2016 =MDC 234 | =MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 <MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111
1114/2016 =MDC 234 | =MDC 8.2 =MDC 438 =MDC 42 =MDC 36 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111

VWell at Dresden Lock & Dam
2118/2016 =MDC 234 | <MDC 8.2 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =<MDC 10 =MDC 9.8 =MDC 111
51412016 =MDC 234 | <MDC 8.2 =MDC 438 =MDC 42 =MDC 3.6 =MDC 16 =MDC 420 | <MDC 41 =<MDC 10 =MDC 9.3 =MDC 111
81212016 =MDC 234 | <MDC 82 =MDC 438 =MDC 42 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 <MDC 10 =MDC 9.8 =MDC 111
111412016 =MDC 234 | <MDC 82 =MDC 4.8 =MDC 4.2 =MDC 3.6 =MDC 16 =MDC 420 | =MDC 41 =MDC 10 =MDC 9.8 =MDC 111
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Table B5. Total Strontium Results for Water SamplesCollected

Results are in picocuries per liter (pCi/L)

in the Dresden Area

Location Date Nuclide Result MDC
llinois River at Dresden Lock & Dam 5412016 Strontium =MDC 15
Minois River at Maorris B412016 Strontium =MDC 15
TableB-6. Soil Sample Results fdbresdenArea
Results are in picocuries per gram (pCi/g)
Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 Mn-54 Nb-95 n-65 Ir-as
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
Heideke Lake
51412016 <MDC 106 | =MDC 004 | =MDC 003 |=MDC 003 | 005 005 |=MDC 012 |=MDC 004 |=MDC 008 |=MDC 008 | =MDC 011
81212016 «MDC 106 | =MDC 004 | =MDC 003 |=MDC 003 | 006 005 |=MDC 012 |=MDC 004 |=MDC 008 |<MDC 008 |=MDC 011
Minooka Community High School
51412016 «MDC 106 | =MDC 004 | =MDC 003 | =MDC 003 |=MDC 005 |=MDC 012 |=MDC 004 |=MDC 008 |=<MDC 008 |=MDC 011
TableB-7. Sediment Sample Results fdbresdenArea
Results are in picocuries per gram (pCi/g)
Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 Mn-54 Nb-95 Zn-65 7r-as5
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC
Des Plaines River at Channahon
BI4/2016 =MDC 076 |=MDC 003 |=MDC 002 |=MDC 002 | 005 002 |=MDC 009 |=MDC 002 |=MDC 005 |=MDC 005 |=MDC 006
21212016 =MDC 076 |<MDC 003 |=MDC 002 |=MDC 002 |<=MDC 002 |=MDC 009 |<MDC 002 |=<MDC 005 |<MDC 005 | <MDC 0.06
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Table B-8. Vegetation Sample Results fdbresdenArea
Results are in picocuries pemgram (pCi/g)

Result MDC Result MDC Result MDC  Result MDC  Result MDC  Result MDC  Result MDC

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 11131 Mn-54 Hb-95 In-65 Ir-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC
Heideke Lake
5/4/2016 =MDC 37 |=MDC 01 |=MDC 01 |=MDC 01 |=MDC 01 |=MDC 03 |=MDC 43 |=MDC 01 |=<MDC 02 |=MDC 02 |=MDC 02
81212016 =MDC 37 |=MDC 01 |=MDC 01 |=MDC 01 |=MDC 01 |=MDC 03 |=MDC 43 |=MDC 01 |=<MDC 02 |=MDC 02 |=MDC 02
Minooka Community High School
5i4i2016 | =MDC 37 =MDC 0.1 =MDC 0.1 =MDC 0.1 =MDC 0.1 =MDC 0.3 =MDC 4.3 =MDC 01 =MDC 0.2 =MDC 0.2 =MDC 0.2
Table B 9. Fish Sample Results for Dresden Area
Results are in picocuries per kilogram (pCi/kg)
Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1131 Mn-54 Nb-85 In-65 Ir95
Date

Result MDC Result MDC Result MDC Result MDC

inois River (bottom feeder fish

8ME6/2016 |<MDC 53000 | =MDC 86 =MDC 7 =MDC 33 =MDC 291 | =MDC 390 | <MDC 570000| <MDC a7 =MDC 300 | =MDC 99 =MDC 189
inois River (top feeder fish)
8ME6/2016 |<MDC 53000 | =MDC 86 =MDC 7 =MDC 33 =MDC 291 | =MDC 390 | <MDC 570000| <MDC a7 =MDC 300 | =MDC 99 =MDC 189
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Table B10 Gamma Detection Network Results for Dresden Area
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Key for Dresden GDN Stations:

— StationA StationE  — Station) — StationM
— StationB — StationF Station kK — StationP
— StationC — StationG  — StationlL StationQ
— StationD = StationH = Stationm  — StationR
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TableB-1L Summary of AmbieniGamma Results foDresdenArea

Quarter 1 Quarter 2 | Quarter 3 | Quarter 4 [ Annual Exposure
Location mRiday mRiday | mRiday | mR/day mRlyear
DRO0A 0.05 0.08 0.07 0.08 21.81
DROO0Z 0.05 0.05 0.09 0.07 2382
DROO3 0.08 0.08 0.09 n.o8 2774
DROO04 0.09 0.09 010 010 34.86
DROOT 0.08 0.08 0.09 0.07 2655
DROOGS 0.08 0.08 0.09 n.o8 274592
DRO13 0.09 0.08 0.09 0.07 30.48
DROZ20 0.09 n.08 011 n.o8 32.94
DRO21 0.07 0.05 010 0.07 2545
DROZ2 0.07 0.08 0.07 2350
DROZ3 0.05 0.07 0.07 0.08 2345
DRO25 0.08 0.06 0.07 0.06 2
DRO2S 0.05 0.08 0.09 0.08 24 45
DROZT 0.09 0.08 010 0.07 2874
DRO31 0.08 0.07 n.08 n.o8 2502
DRO33 0.05 0.04 0.07 0.04 18.98
DRO3S 0.08 0.09 011 010 33.40
DRO3S 0.1 013 011 4283
DRO40 012 0.09 011 011 38.33
DRO41 0.08 0.07 0.10 0.09 31.39
DRO43 0.1 012 012 41.98
DRO45 0.05 0.05 0.08 19.95
DRO42 0.1 n.08 012 0.09 3877
DROS0 0.07 0.07 n.08 n.o8 2758
DROS2 0.10 0.09 0.13 0.10 37.60
DROS3 0.05 0.08 0.07 0.04 20.44
DROSS 0.10 0.10 37.23
DROS0 0.08 n.08 012 n.o8 32
DROG2 0.09 0.09 012 0.09 3422
DRO&S 0.1 0.09 0.12 0.10 38.42
DROGS 0.07 0.08 0.09 0.08 2473
DROG2 0.08 n.08 0.09 n.o8 31
DROTO 0.09 n.08 010 n.o8 3267
DROT3 0.08 n.08 010 0.09 32.03
DROTS 0.09 0.08 0.10 0.09 33.40
DROTS 0.08 0.08 0.09 2585
DROTT 0.05 0.07 010 n.o8 2838
DROTE 0.10 0.09 012 010 37.69
DROZ0 0.1 0.1 012 011 40.33
DRO&1 0.09 n.08 011 0.09 33.40
DRO&2 0.10 0.10 014 011 41.52
DRO&3 0.08 n.08 010 010 32.39
DRO24 0.08 0.09 010 010 34.04
DRO&T 0.08 0.09 011 3455
DROEY 0.07 0.09 0.10 0.08 31.03
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Quarter 1 | Guarter 2 | Quarter 3 [ Quarter 4 |Annual Exposurel
Location | mRiday | mR/day | mRiday | mRiday mRiyear
DROS1 n.ov 0.07 0.07 n.08 2510
DRO%3 n.08 0.08 0.10 n.02 2874
DROSS 0.05 0.09 011 n.08 33.03
DRO%S 0.05 0.10 0.10 n.08 34.40
DROST 010 0.10 013 011 40.79
DRO%E n.08 0.0v7 0.08 n.08 2418
DRO%S 0.1 013 43.44
DR100 n.08 0.08 0.10 0.09 31.85
DR102 010 0.11 0.14 .10 4125
DR103 0.1 012 0.14 014 4572
DR104 010 0.10 013 013 41.51
DR105 0.08 0.08 0.08 n.or 23
DR108 0.08 0.08 0.08 0.05 2028
DRAOT n.02 0.08 0.10 n.02 312
DR108 0.05 0.10 011 36.99
DR109 012 0.09 011 011 3878
DR110 0.0s 0.08 0.07 0.05 21.44
DR111 n.08 0.0v7 0.08 n.08 23¥
DR112 010 0.08 011 11 35.86
DR113 010 012 013 011 41.52
DR114 0.1 0.11 0.14 012 43.29
DR115 010 0.10 012 012 32.60
DR115 n.orv 0.05 0.7 n.aor 2454
DR117 0.05 0.09 0.10 n.08 32.30
DR1128 n.0s 0.05 0.10 n.02 2774
DR-RSA n.02 0.08 0.10 0.05 32.30
DR-RSB 0.05 0.10 011 011 3568
DR-RSC 0.05 0.10 012 0.09 3532
DR-RSD 011 0.10 013 012 4125
DR-RSE n.o7 0.09 0.10 n.02 30.66
DR-RSF n.ov 0.05 0.08 n.or 25592
DR-RSG 0.08 0.08 0.09 n.or 2728
DR-RSH n.0s 0.08 n.or 2373
DR-RSJ n.02 0.0v7 0.1 n.02 30.93
DR-RSK n.08 0.7 011 n.or 30.39
DR-RSL n.08 0.09 0.09 n.08 3112
DR-RSM 012 011 0.14 013 4563
DR-RSN n.08 0.05 0.07 0.05 2059
DR-RSP n.ov 0.7 0.07 n.08 25458
DR-R30Q n.08 0.08 0.10 0.09 32.03
DR-RSH 0.05 0.08 0.10 0.08 322

Blanks in the table indicate that dosimeters were missing at the end of the quarter.
Annual Exposurecolumn based on averages of all available data.
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Appendix C
Byron Sample Results

TableC-1. Tritium in Water SampleResults forByron Area
Results are in picocuries per liter (pCi/L)

Location H-3
Date Result MDC
Lowden State Park Boat Ramp
72016 =MDC 200
412812016 =MDC 200
TI2B2016 =MDC 200
10/5/2016 =MDC 200
Oregon Park East
72016 =MDC 200
412812016 =MDC 200
TI2B2016 =MDC 200
10/5/2016 4210 200
Pool of the Rock River, Oregon
72016 =MDC 200
41282016 =MDC 200
TI2812016 =MDC 200
10052016 5530 200
Public Parking W. of Rock River
172016 =MDC 200
412812016 =MDC 200
TI28/12016 =MDC 200
10/5/2016 =MDC 200
Rock River Byron Boat Ramp
72016 =MDC 200
412812016 =MDC 200
TI2B2016 =MDC 200
10/5/2016 =MDC 200
Rock River, Up5 of the Byron Cooling Water Discharge
72016 =MDC 200
412812016 =MDC 200
TI2B2016 =MDC 200
10/5/2016 =MDC 200
Rock River, Dn S of Woodland Creek
72016 =MDC 200
412812016 =MDC 200
TI2812016 =MDC 200
10052016 =MDC 200
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Tables G2. Trending Graphs for Water from theByron Area
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Pool of the Rock River, Oregon, IL
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Rock River, Downstream Public Parking (West Side)
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Table G-3. Sample Rests for Alpha/Beta Screening of Water from the Byron Area

Results are in picocuries per liter (pCi/L)

Location Alpha Beta
Date Result MDC Result MDC
Lowden State Park Boat Ramp
172016 =MDC 22 |=MDC 42
42812016 =MDC 22 |=MDC 42
TI2812016 =MDC 22 |=MDC 42
100512016 =MDC 22 |=MDC 42
Oregon Park East
1712016 =MDC 22 |=MDC 42
4/2812016 =MDC 22 |=MDC 4.2
TI22I2016 =MDC 22 |=MDC 42
100572016 =MDC 22 |=MDC 4.2
Pool of the Rock River, Oregon
172016 =MDC 22 |=MDC 42
42812016 =MDC 22 |=MDC 42
TIZBI2016 =MDC 22 |=MDC 42
10/5/2016 =MDC 22 |=MDC 42
Public Parking W. of Rock River
1712016 =MDC 22 |=MDC 42
42312016 =MDC 22 |=MDC 42
TI2812016 =MDC 22 |=MDC 42
100512016 =MDC 22 |=MDC 42
Rock River Byron Boat Ramp
1712016 =MDC 22 |=MDC 42
4/2812016 =MDC 2.2 4.8 4.2
TI22I2016 =MDC 22 |=MDC 42
100572016 =MDC 22 |=MDC 4.2
Rock River, Up5% of the Byron Cooling Water Discharge
172016 =MDC 22 |=MDC 42
42812016 =MDC 22 |=MDC 42
TIZBI2016 =MDC 22 |=MDC 42
10/5/2016 =MDC 22 |=MDC 42
Rock River, DnS of Woodland Creek
1712016 =MDC 22 |=MDC 42
42312016 =MDC 22 |=MDC 42
TI2812016 =MDC 22 |=MDC 42
100512016 =MDC 22 |=MDC 42
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Table C-4. Gamma Spectroscopy Sample Results for Other Radionuclides in Water from tBgron Area

Results are in picocuries per liter (pCi/L)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 131 Mn-54 Nb-95 Zn-65 Zr-9s
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
ILowd en State Park Boat Ramp
172016 =MDC 211 |=MDC 6.3 |=<MDC 45 |<MDC 42 |=<MDC 3.8 |=MDC 16 |<=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |<=MDZ 113
412812016 =MDC 211 |=MDC 63 |=<MDC 45 |=MDC 42 |=MDC 38 |=MDC 16 |=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
712812016 =MDC 211 |=MDC 63 |=<=MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<MDC 4 =MDC 96 |=MDC 104 |=MDC 113
10/5/2016 =MDC 211 |=MDC 63 |=<MDC 45 |=MDC 42 |=MDC 38 |=MDC 16 |=MDC 286 |=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
Oregon Park East
712016 =MDC 211 |=MDC 6.3 |=<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
4/28/2016 =MDC 211 |=MDC 63 |=<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 286 |=<=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
TI28/2016 =MDC 211 |=MDC 63 |<mMDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 286 |=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
10/5/2016 =MDC 211 |=MDC 6.3 |=MDC 45 |=MDC 42 |=MDC 38 |=MDC 16 |=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |=MDCZ 113
|Pool of the Rock River, Oregon
712016 =MDC 211 |=MDC 63 |<mMDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 286 |=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
412812016 =MDC 211 |=MDC 6.3 |=MDC 45 |=MDC 42 |=MDC 3.8 |=MDC 16 |=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |=MDZ 113
712812016 =MDC 211 |=MDC 6.3 |<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<MDC 4 =MDC 96 |=MDC 104 |=MDC 113
10/5/2016 =MDC 211 |=MDC 63 |=<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
|Public Parking W. of Rock River|
1712016 =MDC 211 |=MDC 6.3 |<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<MDC 4 =MDC 96 |=MDC 104 |=MDC 113
412812016 =MDC 211 |=MDC 63 |=<=MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<MDC 4 =MDC 96 |=MDC 104 |=MDC 113
TI28/2016 =MDC 211 |=MDC 63 |<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 286 |=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
10/5/2016 =MDC 211 |=MDC 6.3 |=MDC 45 |=MDC 42 |=MDC 38 |=MDC 16 |=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |=MDCZ 113
|Rock River Byron Boat Ramp
1712016 =MDC 211 |=MDC 63 |=<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 286 |=<=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
4/28/2016 =MDC 211 |=MDC 6.3 |=MDC 45 |=MDC 42 |=MDC 3.8 |=MDC 16 |=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |=MDCZ 113
712812016 =MDC 211 |=MDC 6.3 |<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<MDC 4 =MDC 96 |=MDC 104 |=MDC 113
10/5/2016 =MDC 211 |=MDC 63 |=MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<MDC 4 =MDC 96 |=MDC 104 |=MDC 113
|Rock River, Up5 of the Byron Cooling Water Discharge
1712016 =MDC 211 |=MDC 6.3 |<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<MDC 4 =MDC 96 |=MDC 104 |=MDC 113
412812016 =MDC 211 |=MDC 63 |=<=MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<MDC 4 =MDC 96 |=MDC 104 |=MDC 113
TI28/2016 =MDC 211 |=MDC 63 |=<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 286 |=<=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
10/5/2016 =MDC 211 |=MDC 6.3 |=<MDC 45 |<MDC 42 |=<MDC 38 |=MDC 16 |<=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |=MDCZ 113
|Rock River, DnS of Woodland Creek
1712016 =MDC 211 |=MDC 63 |=<MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 286 |=<=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
4/28/2016 =MDC 211 |=MDC 6.3 |=<MDC 45 |<MDC 42 |=<MDC 3.8 |=MDC 16 |<=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |<=MDZ 113
712812016 =MDC 211 |=MDC 63 |=<MDC 45 |=MDC 42 |=MDC 38 |=MDC 16 |=MDC 296 |=MDC 4 =MDC 96 |=MDC 104 |=MDC 113
10/5/2016 =MDC 211 |=MDC 63 |=MDC 45 |=MDC 42 |=<MDC 38 |=MDC 16 |=MDC 296 |=<MDC 4 =MDC 96 |=MDC 104 |=MDC 113
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Table C-5. Total Strontium Resulks in Water Samples @llected in the Byron Area
Results in picocuries per liter (pCi/L)

Location Date Nuclide Result MDC
Public Parking W. of Rock River 412812016 Strontium =MDC 1.3
Lowden State Park boat ramp 412812016 Strontium =MDC 1.3
Table C-6. Soil Sample Results fdByron Area
Results are in picocuries per gram (pCi/g)
Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 Mn-54 Hb-95 In-65 r95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC
Lot SE of intersection of W Pond & N Main {Leaf River)
412812016 =MDC  1.35 | =MDC 004 |=MDC 003 |=MDC 002 | 012 004 |=MDC 011 |=MDC 003 |=MDC 0.07 |=MDC 007 |=MDC 0.10
TI2812016 =MDC 1.35 | =MDC 004 | =MDC 003 |=MDC 002 | 010 004 | =MDC 0171 | =<MDC 003 | =<=MDC 007 | =<MDC 007 | <MDC  0.10
Lowden State Park
712812016 |~=|'-.-1DC 135 |=MDC 004 | =MDC 003 |=MmDC 002 | 018 004 |=MDC 0717 |=MDC 003 |=MDC 007 |=MDC 007 | =MDC 0.10
Lowden State Park Boat Ramp
412812016 |~=|'-.-1DC 135 |=MDC 004 |=MDC 003 |=MDC 002 | 020 004 |=MDC 0711 |=MDC 003 |=MDC 007 |=MDC 007 |=MDC 0.10
Southwest of Rockford
4/2312016 =MDC 1.35 | =MDC 004 | =MDC 003 |=MDC 002 | 028 004 |=MDC 011 |=MDC 003 | =MDC 007 |=MDC 007 | =MDC 0.10
712812016 =MDC  1.35 | =MDC 004 |=MDC 003 |=MDC 002 | 028 004 |=MDC 011 |=MDC 003 |=MDC 007 |=MDC 007 |=MDC 0.10
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Table C-7. Sediment Sample Results fddyron Area
Results are in picocuries per gram (pCi/g)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 Mn-54 Nb-95 Zn-65 r-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
Oregon Park East
4/28/2016 =MDC 075 | =MDC 0.03 |=MDC 003 | =MDC 002 | =MmDC 005 |=MDC 009 |=MDC 003 |=MDC 005 |=MDC 007 |=MDC  0.09
712812016 =MDC 075 |=MDC 003 |=MDC 003 |=MDC 002 |=MDC 005 |=MDC 009 |=MDC 003 |=MDC 005 |=MDC 007 |=MDC 0089
Rock River, UpS of the Byron Cooling Water Discharge
42812016 =MDC 075 | =MDC 003 |=MDC 003 |=MDC 002 | 010 005 | =MDC 009 |=MDC 003 | =MDC 005 | =MDC 007 |=MDC 0.09
TI2B/2016 =MDC 075 |=MDC 003 |=MDC 003 |=MDC 002 |=MDC 005 |=MDC 009 |=MDC 003 |=MDC 005 |=MDC 007 |=MDC 009

Table C-8. Vegetation Sample Results fdByron Area

Results are in picocuries pegram (pCi/g)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 131 Mn-54 Nb-95 In-65 Zr-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
Lot SE of intersection of W Pond & N Main (Leaf River)
412812016 =MDC 8.0 |=MDC 02 |=MDC 01 |=MDC 02 |=MDC 0.2 |=MDC 0.6 |=MDC 136 |=<MDC 02 |=<MDC 04 |=<MDC 03 |=<MDC 04
TI28/2016 =MDC 8.0 |=mDC 02 |=MDC 01 |=MDC 02 |=MDC 0.2 |=MDC 0.6 |=MDC 136 |=MDC 0.2 |=MDC 04 |=MDC 03 |=MDC 04
Lowden State Park
TI2812016 |<I'u1DC 80 |=MDC 02 |=MDC 01 |=MDC 02 |=MDC 02 |=MDC 06 |=<MDC 136 |=<MDC 02 |<MDC 04 |=<MDC 0.3 |=<MDC 04
Lowden State Park Boat Ramp
412812016 |<I'u1DC 30 |=MDC 02 |=MDC 01 |=MDC 02 |=MDC 02 |=MDC 06 |=<MDC 136 |<MDC 02 |<MDC 04 |<MDC 03 |=<MDC 04
Southwest of Rockford
412812016 =MDC 8.0 |=MDC 02 |=MDC 01 |=MDC 02 |=MDC 02 |=MDC 06 |=MDC 136 |=<MDC 02 |=<MDC 04 |<MDC 03 |=<MDC 04
TI2812016 =MDC 8.0 |=MDC 02 |=MDC 01 |=MDC 02 |=MDC 0.2 |=MDC 0.6 |=MDC 136 |=<MDC 02 |=<MDC 04 |=<MDC 0.3 |=<MDC 04
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Table G9. Gamma Detection Network Results for Byron
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TableC-10 Summary of Ambient Gamra Results forByron Area

Quarter 1 | Quarter 2 | Quarter 3| Quarter 4 |[Annual Exposurel
Location mRiday | mRiday | mR/day | mRiday mRlyear
B 001 0.08 0.09 010 0.09 31.66
By 003 0.08 0.7 n.orv 0.08 2438
By 004 0.07 0.08 n.02 0.08 221
By 005 0.0v7 0.09 0.09 0.02 2593
By 006G 0.08 .10 n.orv 0.08 29.93
By 00T 0.7 0.7 0.08 0.08 25.10
By 008 0.08 0.09 n.ov 0.09 30.48
By 011 0.08 0.07 n.ov 0.02 2785
BY013 0.10 011 012 0.09 37.96
BY014 0.7 0.09 n.orv 0.08 27.38
BY 015 0.08 0.1 011 35.41
By 018 0.0v7 0.07 n.ov 0.02 2537
BY020 0.09 12 010 0.10 374
By 022 0.09 0.09 010 0.10 35.41
BY023 0.08 011 0.09 0.08 3285
By 026 0.0v7 0.02 010 0.09 31.48
By 027 0.10 012 011 40.52
By 025 0.08 0.09 010 0.09 3239
BY030 0.07 0.08 0.1 0.10 3287
BY033 0.09 011 0.09 0.10 35.59
BYv034 0.7 .10 0.05 0.08 30.11
BY035 0.7 0.08 0.08 2543
BY 037 0.07 0.08 0.07 25.18
By 040 011 013 012 012 4252
By 041 0.08 .10 n.orv 0.08 29.47
By 044 0.07 0.08 n.orv 0.08 2785
By 045 0.08 0.09 0.09 0.0v7 29.47
BY045 0.08 0.08 0.05 0.08 27.83
BY050 0.10 .10 0.1 0.10 37.69
BY051 0.08 0.08 0.09 0.07 2592
BY052 0.08 0.08 0.05 0.09 31.48
BY 053 0.09 0.09 n.08 0.10 33.49
BY 055 0.09 013 0.1 0.10 39.15
By 056 0.09 n.02 0.09 0.10 3239
BY0ST 0.09 0.10 0.1 0.10 3541
By 058 0.08 0.09 n.08 0.10 32.30
BY 059 0.08 0.10 0.1 0.09 MTT
B060 0.08 0.10 0.09 0.10 4.
BY061 0.1 0.10 013 0.1 41.52
By 062 0.09 011 010 011 35.95
By 063 0.10 012 010 0.10 38.51
By 064 0.10 0.09 010 012 33.50
By 065 0.09 011 0.05 0.10 3577
By 066 0.07 0.10 0.05 0.10 3276
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Quarter 1 | Quarter 2 | Quarter 3 [ Quarter 4 |Annual Exposurel
Location | mRiday | mRiday | mRiday | mRiday mRiyear
BY 067 n.08 0.10 0.09 0.09 3322
BY 062 0.09 0.10 0.08 0.09 3276
BY'069 0.1 0.10 .10 35.50
BY 070 0.05 0.10 011 0.09 35.86
By 071 n.orv 0.08 0.08 n.08 2774
BY072 0.09 011 011 011 33.60
BY'073 010 0.1 0.08 0.05 33.76
By074 0.05 0.09 0.09 32.85
BY07S n.08 0.11 0.09 .10 3422
BY 075 n.ov 0.08 0.08 028 45.90
BY077 n.02 0.1 0.09 3385
BY07E 010 0.09 n.08 31.88
BY 079 n.orv 0.07 0.05 n.or 2383
BY'080 n.0s 0.05 0.07 n.or 2345
BY-RSA n.08 0.0v7 0.08 n.02 25458
BY-R5B n.08 0.10 0.08 0.09 30.66
BY-R3C 0.08 0.07 0.07 n.08 2508
BY-RSD n.02 0.10 0.08 0.09 31.66
BY-RSE n.02 0.09 0.07 n.02 2838
BY-RSF n.08 011 011 .10 3595
BY-R3G n.08 0.10 0.08 n.or 30.48
BY-RSH n.ov 0.09 0.08 0.09 2966
B%-RSJ n.02 0.09 0.08 .10 31.76
BY-RSK 0.05 0.10 0.09 0.09 3385
BY-RSL 0.08 0.09 31.03
BY-RSM 0.0s 0.05 0.04 0.05 18.34
BY-RSN n.08 0.08 0.08 0.08 2217
BY-RSP n.08 0.09 0.09 n.08 30.30
BY-R30 0.10 0.09 0.09 3322
BY-RSR 0.10 0.11 012 012 40.52

Blanks in the table indicate that dosimeters were missing at the end of the quarter.
AnnualExposurecolumn based on averages of all available data.
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Appendix D
Clinton Sample Results

TableD-1. Tritium in Water Sample Reslts for Clinton Area
Results are in picocuries per liter (pCi/L)

Location H-3
Date Result MDC
Bridge over Lake at Route 1489
132018 <MDC 200.0
SI2412018 <MDC 200.0
TH22018 <MDC 200.0
10018720158 <MDC 200.0
Bridge over Lake at Route 43
132016 <MDC 200.0
SI2412018 <MDC 200.0
TH22018 <MDC 200.0
101872018 <MDC 200.0
Effluent Flume at Route 1489 bridge
132018 <MDC 200.0
SI2412018 =MDC 200.0
TH22018 <MDC 200.0
1041872018 <MDC 200.0
Mascutin Recreation Area (Restaurant)
Si2412016 <MDC 200.0
TH22018 <MDC 200.0
Horth Branch at Route 54 Bridge
1132018 <MDC 200.0
SI2412018 <MDC 200.0
TH22018 <MDC 200.0
1001872018 <MDC 200.0
HNorth Fork Creek
132018 <MDC 200.0
SI2412018 <MDC 200.0
TH22018 <MDC 200.0
1041872018 <MDC 200.0
Parnell Boat Ramp
SI2412018 <MDC 200.0
TH22018 <MDC 200.0
1001872015 <MDC 200.0
Salt Creek Dns From Spilheay
132018 <MDC 200.0
SI2412018 <MDC 200.0
TH22018 <MDC 200.0
10018720158 <MDC 200.0
Well #7 at Weldon Springs Park
SI2412018 <MDC 200.0
TH22018 <MDC 200.0
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Tables D2. Trending Graphs for Water from theClinton Area
(Max value compared to IEPA Class | groundwater standard of 20,000 pCiyL
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North Fork Creek

5 5
o B
8 = = ﬂ _
+ _ - 6/18/2020
- 6/18/2020
=1
m
- 9/22/2017
£ a/22f2017
3 T M
m "1 a r
=
2 ~ |
g u‘ £ N 12/27/2014
m ] - 12/27/2014 m -
< r 2
& 4 L —
2 [ = 21
[ — o = T - 4/1/2012
= - aj1/2012 =
= — 11 o & =
——— A m —_—
. - g
- m
- 7/6/2009 o L 7/6/2000 @
®
- g ¢
a 2
<l 3
10/10/2006 P b - 10/10/2006
N S
£ 4
[®] —*
F 1/14f2004 A
S 1/14/2004
Av
+ V| 4/19/2001 tﬂ“l.ll
.Yln. 4/19/2001
it 7/24{1998 4 vll.
- 7/24f1998
10/28/1995
? 8 R 8 ? e
B4 & 4 2 10/28/1995
(1/10d) uonesyusouo) gH 2 2 2 2 2 8 R °
o) s} ] o~ - -
(1/1od) uonesyuasuol gy

lllinois Emergency Management Agcy

69 of 123




Salt Creek Downstream from Spillway
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Clinton Lake at Parnell Boat Ramp
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Mascutin Recreation Area Well
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Table D-3. SampleResults for Alpha/Beta Screening of Water from th€linton Area
Results are in picocuries per liter (pCi/L)

Location Alpha Beta
Date Result MDC Result MDC
Bridge Over Lake at Route 1489
132016 <MDC 22 | =<MDC 39
5124/2018 <MDC 22 | =MDC 35
TH22018 <MDC | 22 | <MDC 39

10182018 «MDC 22 | =MDC 35
Bridge Over Lake at Route 43

132016 «MDC 22 | =MDC 359
S24/2016 <MDC 22 | =MDC 35
TM22018 <MDC 22 | =MDC 359

10182018 =MDC 22 | =MDC 39
Effluent Flume at Route 1489 bridge

1132018 <MDC 22 | =MDC 35
512472016 <MDC 22 | =MDC 35
TH22018 <MDC 22 | =MDC 35

10182018 <MDC 22 | <=MDC 39
Mascutin Recreation Area (Restaurant)

5/24/2016 <MDC 22 | =MDC 39

71212016 <MDC | 22 | <MDC 39
Horth Branch at Route 54 Bridge

1132016 <MDC 22 | =<MDC 39

5/24/2016 <MDC 22 | =MDC 35

722016 <MDC | 22 | <MDC 39

10MB2018 =MDC 22 | =MDC 39
North Fork Creek

1132018 <MDC 22 | =MDC 35
324720168 <MDC 22 | =MDC 35
TH22016 <MDC 22 | =MDC 35

1001872016 <MDC 22 | =<MDC 39
Parnell Boat Ramp
5/24/2016 «MDC 22 | «MDC 39
722018 <MDC 22 | =MDC 39
1001872016 <MDC | 22 | <MDC 39
Salt Creek Dns From Spillway)

113206 <MDC 22 | =MDC 35
512472018 <MDC 22 | =MDC 35
TM22018 <MDC 22 | =MDC 35

10182018 «MDC 22 | =MDC 35
Well #7 at Weldon Springs Park
52412018 <MDC 22 | =MDC 3.5
722018 <MDC 22 | <MDC 35
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TableD-4. Gamma Spectroscopy Sample Results for Other Radionuclides in Water from tGé&nton
Results are in picocuries per liter (pCi/L)

Area

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1134 Mn-54 Nb-95 Zn-65 Zr-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC  Result MDC Result MDC
Bridge Over Lake at Route 1483
11312016 <MDC 142 | =MDC 55 <MDC 44 | <MDC 42 | =MDC 38 | =MDC 15 <MDC 173 | =MDC 4 <MDC 85 | <MDC 98 | <MDC 96
5/2412016 <MDC 142 | <MDC 5.5 <MDC 44 | <MDC 42 | <MDC 38 | =MDC 15 <MDC 173 | =MDC 4 <MDC <MDC 98 | =MDC 96
TH2/2016 <MDC 142 | <MDC 5.5 <MDC 44 | <MDC 42 | <MDC 38 | =MDC 15 <MDC 173 | =MDC 4 <MDC <MDC 98 | =MDC 96
10M8/2016 <MDC 142 | =MDC 5.5 <MDC 44 | <MDC 42 | =MDC 38 | =MDC 15 <MDC 173 | =MDC 4 <MDC 8.5 <MDC 9.8 | <MDC 9.6
Bridge Over Lake at Route 48
11312016 <MDC 142 | <MDC 5.5 <MDC 44 | <MDC 42 | <MDC 38 | =MDC 15 <MDC 173 | =MDC 4 <MDC 85 | <MDC 98 | =MDC 96
S/2412016 <MDC 142 | =MDC 5.5 <MDC 44 | <MDC 42 | =MDC 38 | =MOC 15 <MDC 173 | =MDC 4 <MDC <MDC 98 | =MDC 96
TH2120186 <MDC 142 | =MDC 55 <MDC 44 | =MDC 42 | =MDC 38 | <=MDC 15 <MDC 173 | =MDC 4 <MDC <MDC 88 | =MDC 96
10M8/2016 <MDC 142 | =MDC <MDC 44 | <MDC 42 | =MDC 38 | =MDC 15 <MDC 173 | =MDC 4 <MDC 85 | <MDC 9.8 | =MDC 9.6
Effluent Flume at Bridge Route 1489
11312016 <MDC 142 | =MDC 55 | =MDC 44 | <MDC 42 | =MDC 38 | =MOC 15 <MDC 173 | =MDC 4 <MDC 285 | <MDC 98 | =MDC 96
S/2412016 <MDC 142 | =MDC 55 | <MDC 44 | =MDC 42 | =MDC 38 | <=MDC 15 <MDC 173 | =MDC 4 <MDC <MDC 88 | =MDC 96
TH2120186 <MDC 142 | =MDC 5 | =MDC 44 | =MDC 42 | =MDC 38 | <=MDC 15 <MDC 173 | =MDC 4 <MDC <MDC 88 | =MDC 96
10M18/2018 <MDC 142 | =MDC 5.5 <MDC 44 | <MDC 42 | =MDC 38 | =MDC 15 <MDC 173 | =MDC 4 <MDC 85 | <=MDC 9.8 | =MDC 9.6
Mascutin Recreation Area (Restaurant)
S/2412016 <MDC 142 | =MDC 55 | <MDC 44 | =MDC 42 | =MDC 38 | <=MDC 15 <MDC 173 | =MDC 4 <MDC 25 | =MDC 88 | =MDC 96
711212016 <MDC 142 | =MDC 55 | =MDC 44 | <MDC 42 | =MDC 38 | =MDC 15 <MDC 173 | =MDC 4 <MDC 85 | <=MDC 9.8 | =MDC 9.6
North Branch at Route 54 Bridge
11312016 <MDC 142 | =MDC 55 | <MDC 44 | =MDC 42 | =MDC 38 | <=MDC 15 <MDC 173 | =MDC 4 <MDC 25 | =MDC 88 | =MDC 96
S/2412016 <MDC 142 | =MDC 55 | <MDC 44 | =MDC 42 | =MDC 38 | <=MDC 15 <MDC 173 | =MDC 4 <MDC <MDC 88 | =MDC 96
TH212016 <MDC 142 | =MDC 5 | <=MDC 44 | <MDC 42 | =MDC 38 | <=MDC 15 <MDC 173 | =MDC 4 <MDC <MDC 9.8 | <=MDC 96
10M18/2018 <MDC 142 | =MDC 5 <MDC 44 | =MDC 42 | =MDC 38 | <MDC 15 <MDC 173 | =MDC 4 <MDC 285 | =MDC 9.8 | =MDC 9.6
North Fork Creek
11312016 <MDC 142 | =MDC <MDC 44 | <MDC 42 | =MDC 38 | <=MDC 15 <MDC 173 | =MDC 4 <MDC 285 | <MDC 9.8 | <=MDC 96
52412016 <MDC 142 | =MDC <MDC 44 | <MDC 4.2 | =MDC 3.8 | =MDC <MDC 173 | =MDC 4 <MDC <MDC 9.8 | =MDC 9.6
TH212016 <MDC 142 | =MDC <MDC 44 | <MDC 4.2 | =MDC 3.8 | =MDC 15 <MDC 173 | =MDC 4 <MDC <MDC 9.8 | =MDC 9.6
10/18/2016 <MDC 142 | =MOC 55 | <MDC 44 | <MDC 42 | =MDC 38 | <MDC 15 <MDC 173 | =MDC 4 <MDC 8.5 <MDC 9.8 | <=MDC 9.6
Parnell Boat Ramp
52412016 <MDC 142 | =MDC 55 | <MDC 44 | <MDC 4.2 | =MDC 3.8 | =MDC 15 <MDC 173 | =MDC 4 <MDC 8.5 | <=MDC 9.8 | =MDC 9.6
TH212016 <MDC 142 | =MDC 55 | <MDC 44 | <MDC 4.2 | =MDC 3.8 | =MDC 15 <MDC 173 | =MDC 4 <MDC <MDC 9.8 | =MDC 9.6
10/18/2016 <MDC 142 | =MOC 55 | <MDC 44 | <MDC 42 | =MDC 38 | <MDC 15 <MDC 173 | =MDC 4 <MDC 8.5 <MDC 9.8 | <=MDC 9.6
Salt Creek Dns From Spillway
11312016 <MDC 142 | =MDC 55 | <MDC 44 | <MDC 4.2 | =MDC 3.8 | =MDC 15 <MDC 173 | =MDC 4 <MDC 8.5 | <=MDC 9.8 | =MDC 9.6
52412018 <MDC 142 | =MDC 5 | =MDC 44 | =MDC 4.2 | =MDC 3.8 | =MDC 15 <MDC 173 | =MDC 4 <MDC =MDC 9.8 | =MDC 9.6
TH22018 =MDC 142 =MDC 55 =MDC 44 =MDC 42 =MDC 3.8 =KMDC 15 =MDC 173 =MDC 4 =MDC =MDC 9.3 =MDC 9.6
10M8/2016 <MDC 142 | =MDC 5.5 <MDC 4.4 | <MDC 4.2 | =MDC 3.8 | <MOC 15 <MDC 173 | =MDC 4 <MDC 2.5 | <MDC 9.8 | =MDC 9.6
VWell#7 at Weldon Springs Park]
52412018 <MDC 142 | =MDC 5.5 <MDC 44 | =MDC 4.2 | =MDC 3.8 | =MDC 15 <MDC 173 | =MDC 4 <MDC 8.5 | =MDC 9.8 | =MDC 9.6
711212016 <MDC 142 | =MDC 5.5 <MDC 4.4 | <MDC 4.2 | =MDC 3.8 | <MDC 15 <MDC 173 | =MDC 4 <MDC 8.5 <MDC 9.8 | <MDC 9.6
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Table D-5. Total Strontium Results for Water Samples Collected in the Clinton Aea
Results are in picocuries per liter (pCi/L)

Location Date Huclide Result MDC
Bridge over Lake at Route 48 1M 32016 Strontium | =MDC 14
Effluent Flume at Bridge Route 1489  1M13/2016 Strontium | =MDC 14

TableD-6. Soil Sample Results fo€linton Area
Results are in picocuries per gram (pCi/g)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 Mn-54 HNb-95 In-65 Zras
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC

Mascoutin Recreation Area
512412016 =MDC 038 | =MDC 003 | =MDC 0.03 | =MDC 0.03 0.05 004 | =MDC 009 | =MDC 0.03 | =MDC 005 | =MDC 0.08 | =MDC 0.08
TM212016 =MDC 038 | =MDC 003 |=MDC 003 |=MDC 003 |=MDC 004 | =MDC 009 |=MDC 003 |[=MDC 005 | =MDC 0.08 | =MDC 0.08

North Branch at Route 54 Bridge|
RI26/2016 =MDC 038 |=MDC 003 |=MDC 003 |=MDC 003 0.04 004 | =MDC 009 |=MDC 003 |=MDC 005 |=<MDC 008 | =MDC 0.08
THM212016 =MDC 038 | =MDC 003 |=MDC 0.03 |=MDC 0.03 0.06 004 | =MDC 009 |=MDC 0.03 | =MDC 005 | <MDC 0.08 | =MDC 0.08

North Fork Creek
BI2412016 =MDC 038 | =MDC 003 | =MDC 003 | =MDC 003 | =MDC 004 | =MDC 009 | =MDC 003 | =MDC 005 | =<MDC 008 | =MDC 0.08
TH2120186 =MDC 038 | =MDC 003 | =MDC 003 | =MDC  0.03 0.09 004 | =MDC 009 | =MDC 003 | =MDC 005 | =MDC 0.08 | =MDC 0.08

Weldon Springs Entrance
BI24/2016 =MDC 038 | =MDC 003 |=MDC 0.03 |=MDC 0.03 010 004 | =MDC 009 | =MDC 0.03 | =MDC 005 | <MDC 0.08 | =MDC 0.08
TM212016 =MDC 038 | =MDC 003 |=MDC 003 |=MDC 003 |=MDC 004 | =MDC 009 |=MDC 003 |[=MDC 005 | =MDC 0.08 |=MDC 0.08
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TableD-7. Sediment @mple Results forClinton Area
Results are in picocuries per gram (pCi/g)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 Mn-54 Nb-95 Zn-65 £r-9s
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC

Effluent Flume at Route 1489
TH2/2016 =MDC 029 |=MDC 002 | =MDC 003 |=MDC 002 |=MDC 003 |=MDC 007 | =MDC 003 | =MDC 004 | =MDC 007 | =MDC 007

Horth Fork Creek
SI24/2016 =MDC 0.29 | =MDC 002 | =MDC 003 | =MDC 0.02 0.06 003 | =MDC 007 | =MDC 003 | =MDC 004 | =MDC 007 | =MDC 0.07
TH22016 =MDC 029 | =MDC 002 | =MDC 003 | =MDC 0.02 0.05 003 | =MDC 007 | =MDC 003 | =MDC  0.04 | =MDC 007 | =MDC  0.07

Parnell Boat Ramp
BI24/2016 =MDC 029 | =MDC 002 | =MDC 003 | =MDC 002 | =MDC 003 | =MDC 007 | =MDC 003 | =MDC 004 | =MDC 007 | =MDC  0.07
TH2/2016 =MDC 029 |=MDC 002 | =MDC 003 |=MDC 002 |=MDC 003 |=MDC 007 | =MDC 003 | =MDC 004 | =MDC 007 | =MDC 007

Table D-8. Fish Sample Results fo€linton Area
Results are in picocuries per kilogram (pCi/kg)

Location Ba-140 Co-58 Co-60 Cs-134 Cs137 Fe-59 -131 Mn-54 Nb-95 In-65 Zr-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC  Result MDC  Result MDC  Result MDC  Result MDC  Result MDC

(Clinton Lake (bottom feeder)
411312016 |=MDC 530 | =MDC 36 =MDC 35 =MDC 34 =MDC 275 | =MDC 92 =MDC 350 | =MDC 32 =MDC 54 =MDC 79 =MDC 75

Clinton Lake (top feeder)
41312016 |dMDC 530 |=MpCc 36 |<MDC 35 |<mDC 24 |=mDC 275 |<=MDC 92 |=mDC 350 |=MDC 32 |=MDC 54 |=MDC 79 |<MDC 75
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TableD-9. Vegetation Sample Results fo€linton Area

Results are n picocuries pergram (pCi/g)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe 59 1131 Mn-54 Nb-95 In-65 7ras
Date Resuit MDC Result MDC Result MDC Result MDC Result WMDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
Mascoutin Recreation Area
5i24/2016 =MDC 33 |=MDC 02 |=MDC 02 =MDC 0.2 «MDC 02 |=MDC 05 |=MDC 33 |=MDC 02 |=MDC 03 |=MDC 03 |=MDC 04
TM212016 =MDC 33 |=MDC 02 |=MDC 02 =MDC 0.2 =MDC 02 |=MDC 05 |=MDC 33 |=mMDC 02 |=MDC 03 |=MDC 03 |=MDC 04
North Branch at Route 54 Bridge
5/24/2016 =MDC 33 |=MDC 02 |=MDC 02 =MDC 0.2 «MDC 02 |=MDC 05 |=MDC 33 |=mMDC 02 |=MDC 03 |=MDC 03 |=MDC 04
TM2/2016 =MDC 33 |=MDC 02 |=MDC 02 <MDC 0.2 =MDC 02 |=MDC 05 |=MDC 33 |=<mMDC 02 |=MDC 03 |=MDC 03 |=MDC 04
North Fork Creek
5/24/2016 =MDC 33 | =MDC 02 |=MDC 02 =MDC = 0.2 =MDC 02 |=MDC 05 |=MDC 33 |=mMDC 02 |=MDC 03 |=MDC 03 |=MDC 04
TM2/2016 =MDC 33 |=MDC 02 |=MDC 02 <MDC 0.2 <MDC 02 |=MDC 05 |=MDC 33 |=<mMDC 02 |=MDC 03 |=MDC 03 |=MDC 04
Weldon Springs Entrance
5/24/2016 =MDC 33 |=MDC 02 |=MDC 02 <MDC 0.2 <MDC 02 |=MDC 05 |=MDC 33 |=<MmMDC 02 |=MDC 03 |=MDC 03 |=MDC 04
TH2/2016 =MDC 33 |=MDC 02 |=MDC 02 <MDC 0.2 <MDC 02 |=MDC 05 |=MDC 33 |=<MDC 02 |=MDC 03 |=MDC 03 |=MDC 04
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Table D-10 Gamma Detection Network Results for Clinton
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TableD-11. Summary of Ambient Gamma Results f&Zlinton Area

Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 | Annual Exposure
Location mR/day mR/day mR/day mR/day mRiyear
CP001 0.10 0.10 0.11 0.09 36.87
CPOo03 0.08 0.10 0.10 0.08 33.40
CPO0G 0.07 0.08 0.10 0.08 29.93
CPo0g 0.07 0.09 0.09 0.08 3075
CPO11 0.09 012 0.11 0.11 38.69
CPO13 0.07 0.08 0.09 0.06 27 47
CPO16 0.09 0.11 0.14 0.10 39.24
CPO18 0.10 012 0.13 0.10 41.06
CPO149 0.10 0.11 0.11 0.11 39.24
CPo22 0.08 0.11 0.13 0.04 33.40
CP025 0.10 012 0.11 40.76
CPO27 0.08 0.09 0.11 34.43
CP028 0.08 0.11 0.13 0.09 3732
CP031 0.09 0.11 012 0.09 36.68
CPO32 0.09 0.11 012 38.57
CP033 0.08 0.07 0.09 0.08 29.29
CP034 0.08 0.11 012 0.10 3741
CP035 0.09 0.09 0.10 33.34
CPO36 0.09 0.10 0.13 0.10 3778
CPO37 0.10 012 0.13 0.10 39.79
CP038 0.09 0.10 0.11 0.07 33.67
CP039 0.10 012 0.13 0.11 41.79
CPO40 0.09 0.13 0.11 0.09 38.05
CP041 0.08 012 0.11 0.10 37.05
CPO42 0.10 0.11 0.11 0.09 37.60
CPO43 0.10 0.09 0.11 0.09 35.13
CPO44 0.10 012 0.10 0.10 38.87
CPO45 0.09 012 012 0.09 38.05
CPO46 012 012 012 0.09 41.88
CPO47 0.10 0.13 0.13 0.10 42 16
CPO48 0.11 0.10 0.13 0.10 38.51
CPO449 0.08 0.10 0.10 0.10 3477
CPOs0 0.11 012 012 0.09 30.42
CP051 0.10 0.11 0.10 0.09 36.50
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Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 | Annual Exposure
Location | mRiday mRiday mRiday mRiday mRiyear
CP-R3A 0.10 0.10 013 39.06
CP-RSB 0.10 011 0.10 0.08 34.68
CP-R3C 0.09 0.09 013 0.08 3531
CP-R3D 0.0a 011 013 0.10 33.87
CP-R3E 0.08 0.10 012 0.08 3404
CP-RSF 0.07 0.08 0.0a 0.0a 30.66
CP-R3G 0.09 0.10 011 0.08 333
CP-R35H 0.10 012 011 0.10 38.33
CP-R3J 0.10 012 011 4027
CP-R3K 0.10 0.0a 012 0.10 3778
CP-R3L 0.09 011 011 0.10 36.41
CP-R3M 0.0a 0.10 012 0.0a 35.85
CP-R3N 0.09 0.10 012 0.10 37.60
CP-REP 0.0a 0.10 0.10 0.08 3312
CP-R30Q 0.08 0.09 012 0.08 32 67
CP-R3R 0.0a 0.10 011 0.0a HMTT

Blanks in the table indicate that dosimeters were missing at the end of the quarter.
Annual Exposurecolumn based on averages of all available data.
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Appendix E
LaSalleSample Results

TableE-1. Tritium in Water Sample Results folLaSalleArea
Results are in picocuries per liter (pCi/L)

Location H-3
Date Result M
lllinois River at Allen Park, South Ottawa
1612018 <MDC 200.0
4272018 411.0 200.0
TI2TI2016 <MDC 200.0
100420186 <MDC 200.0
Hog Run Creek near L5-49
&/2TI20G <MDC 200.0
TI2TI20M6 <MDC 200.0
10042018 =MDC 200.0
lllinois River at Illini State Park
1602016 <MDC 200.0
42712016 418.0 200.0
TI2TI206 <MDC 200.0
1042016 =MDC 200.0
lllinois River near Route 170 Bridge
16802016 =MDC 200.0
42712018 4240 200.0
100420186 275.0 200.0
linois River at Middle East Conflicts Wall Memorial, Marseilles
10802016 <MDC 200.0
42712016 350.0 200.0
TIZTI20NG <MDC 200.0
10042016 <MDC 200.0
Seneca, llinois Boat Launch
1612016 <MDC 200.0
4272016 3850 200.0
TI2TI20M6 2540 200.0
100402016 =<MDC 200.0
Illinois River at Starved Rock State Park
TI2TI2016 217.0 200.0
100420186 1120.0 200.0
VWaupecan Creek near L5-5
&/2TI20G <MDC 200.0
TI2TI20M6 <MDC 200.0
10042018 =MDC 200.0
VWolf Creek near L5-18
4272016 <MDC 200.0
TI2TI20M6 <MDC 200.0
10042016 <MDC 200.0
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Tables E2. Trending Graphs for Water from theLaSalk Area
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Ottawa

n

t Allen Park

Illinois Rivera

8
By
c 52
w | M
‘
”f
——
P—
"]
\ |
L
lll!
T
||./

r 3/6/2017

- 8182016

- 1/31/2016

- 7/15/2015

- 12/27/2014

F 6/10/2014

Fi11f22/2013

uq 5/6/2013

- 10/18/2012

Fafif2012

1600

g B § B 8

- =

[1/10d) uopesausouo) gH

1400

9/14/2011

[=]

5.65% IEPA Groundwater standard

Date
t Starved Rock State Park

Illinois Rivera

==4=Concentration
Max Value
—MDC

[\
\ |

|

7

g § 8§ § B8

[1/10d) uonjeszuaouo) g4

r3/6/2017

- B/18/2016

F1/31/2016

F 7/15/2015

F12/27/2014

Date

- 6/10/2014

F11/22/2013

- 5/6/2013

- 10/18/2012

- 4/1/2012

9/14/2011

lllinois Emergency Management Agcy

84 0f 123




Hog Creek Run

== Concentration

Max Value

e B DV C

0.28% IEPA Groundwaterstandard

- 10/17/2016

- 9/27/2016

- o/7/2016

- 8182016

- 7/29/2016

Date

- 7/9/2016

- 6/19/2016

F 5/30/2016

F5/10/2016

- 4/20/2016

250.00

8
[=]
5]
—

00.00

(2]
(1/12d) uoniesu

8
g

aouo03] £H

8

3/31/2016

8

Waupecan Creek

=#—Concentration
—— Max Value

e MDY C

0.56% IEPA Groundwater standard

r 10/17/2016

- 9f27/2016

- af7f2016

- 8182016

b 7/29/2016

Date

F 7/9/2016

- 6192016

- 5302016

- 5102016

- 4/20/2016

250.00

200.00

8 8
2 g

(1/12d) uonrequsouo] g4

3/31/2016

g
=}

lllinois Emergency Management Agcy

850f 123



250.00

200.00

=
n
=4
3

H3 Concentration [pCi/L)
8
8

3
g

0.00

Wolf Creek

0.34% IEPA Groundwater standard

aT0Z f0E, /¥

9T0Z/0T/5 -

9T0Z /0E/S -

aT0Z /61,9 4
9T0Z/6/¢
9T0Z f62/L -

Date

9T0z fBT/8

=#—Concentration

Max Value

e WD C

X2l |llinois Emergency Management Agcy




Table E-3. Sample Results for Alpha/Beta Screening of Water from theSalleArea
Results are in picocuries per liter (pCi/L)

Location Alpha Beta
Date Result MDC Result MDC
lllinois River at Allen Park, South Ottawa
1062018 <MDC 22 <MDC 42
42712018 <MDC 22 <MDC 42
TI2TI2018 <MDC 22 <MDC 42
100472018 <MDC 2.2 <MDC 42
Hog Run Creek near L5-49
42712018 <MDC 22 <MDC 42
TI2TI2018 <MDC 22 <MDC 42
100472018 <MDC 2.2 <MDC 42
llinois River at lllini State Park
1/6/2018 22 22 47 42
42712018 <MDC 2.2 5.6 42
TI2TI2018 <MDC 22 <MDC 42
100472018 <MDC 22 49 42
lllinoiz River near Route 170 Bridge
162018 <MDC 22 <MDC 42
4272018 <MDC 22 5.4 42
100472018 <MDC 22 <MDC 42
lllinois River at Middle East Conflicts Wall Memorial, Marseilles
1062018 <MDC 22 4.8 42
42712018 <MDC 22 <MDC 42
TI2TI2018 <MDC 22 <MDC 42
100472018 <MDC 2.2 <MDC 42
Seneca, lllinois Boat Launch
10612016 <MDC 22 <MDC 42
42712018 <MDC 22 4.9 42
TI2TI2018 <MDC 22 <MDC 42
100472018 <MDC 22 <MDC 42
Mlinois River at Starved Rock State Park
TI2TI2018 <MDC 2.2 <MDC 42
100472018 <MDC 22 <MDC 42
Waupecan Creek near L5-5
42712018 22 22 <MDC 42
TI2TI2018 <MDC 22 <MDC 42
100472018 <MDC 22 <MDC 42
Wolf Creek near L5138
42712018 <MDC 2.2 <MDC 42
TI2TI2018 <MDC 22 <MDC 42
100472018 <MDC 22 <MDC 42
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Table E-4. Gamma Spectroscopy Sample Results for Other Radionuclides in Water from thaSalleArea
Results are in picocuries per liter (pCi/L)

Ianatinn Ba-140 Co-58 Co-60 Cs-134 Ce-137 Fe-59 1131 Mn-54 Nb-95 Zn-65 Zr-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
llinois River at Allen Park, South Ottawa
11612016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 398 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.8
4ZTI20M6 <MDC 168 <MDC 5.3 <MDC 47 =MDC 4.4 =MDC 39 <MDC 136 | <MDC 236 =MDC 39 =MDC 87 <MDC 8.6 <MDC 9.8
712712018 <MDC 188 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 85 | <MDC 8.3
100472016 <MODC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC 87 | <MDC 85 | <MDC 8.3
Hog Run Creek near L5-49
412712016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.3
712712016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 398 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.8
10/4/2016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.8
lllinois River at lllini 5tate Park]
11812016 <MDC 188 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 85 | <MDC 8.3
42712018 =MDC 168 =MDC 53 =MDC 47 =MDC 44 =MDC 39 <MDC 136 | <MDC 238 =MDC 39 =MDC 87 =MDC 8.6 =MDC 9.3
TIZTI20M6 <MDC 168 <MDC 5.3 <MDC 47 =MDC 4.4 =MDC 39 <MDC 136 | <MDC 236 =MDC 39 =MDC 87 <MDC 8.6 <MDC 9.8
100472016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.3
llinois River near Route 170 Bridge
1/8/2016 =MDC 168 =MDC 53 =MDC 47 =MDC 44 =MDC 39 <MDC 136 | <MDC 238 =MDC 39 =MDC 87 =MDC 8.6 =MDC 9.3
412712016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.3
100472018 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC 87 | <MDC 85 | <MDC 8.3
lllinois River at Middle East Conflicts Wall Memorial, Marseilles
1082016 <MDC 168 <MDC 5.3 <MDC 47 =MDC 4.4 =MDC 39 <MDC 136 | <MDC 236 =MDC 39 =MDC 87 <MDC 8.6 <MDC 9.8
412712018 <MDC 188 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 85 | <MDC 8.3
TIZTI201M8 =MDC 168 =MDC 53 =MDC 47 =MDC 44 =MDC 39 <MDC 136 | <MDC 238 =MDC 39 =MDC 87 =MDC 8.6 =MDC 9.3
10472018 =NMDC 168 =MDC 5.3 =MDC 47 =MDC 4.4 =MDC 39 <MDC 136 | <MDC 238 =MDC 39 =MDC 8.7 =NMDC 8.6 =MDC 9.8
Seneca, lllinois Boat Launch
11612016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 398 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.8
4ZTI20M6 <MDC 168 <MDC 5.3 <MDC 47 =MDC 4.4 =MDC 39 <MDC 136 | <MDC 236 =MDC 39 =MDC 87 <MDC 8.6 <MDC 9.8
TI2712016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.3
100472018 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC 87 | <MDC 85 | <MDC 8.3
Illinois River at Starved Rock State Park
712712016 <MDC 168 | <MDC 53 | <MDC 47 | <MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | <MDC &7 |<MDC &6 | <MDC 9.3
100472016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.3
Waupecan Creek near L5-5
4ZTI20M6 <MDC 168 <MDC 5.3 <MDC 47 =MDC 4.4 =MDC 39 <MDC 136 | <MDC 236 =MDC 39 =MDC 87 <MDC 8.6 <MDC 9.8
TI2712016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.3
100472018 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC 87 | <MDC 85 | <MDC 8.3
Wolf Creek near L5-18
412712016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.3
712712018 <MDC 188 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 85 | <MDC 8.3
10/4/2016 <MDC 168 | <MDC 53 | <MDC 47 | =MDC 44 | <MDC 38 | <MDC 136 | <MDC 235 | <MDC 3% | =MDC &7 | <MDC 86 | <MDC 9.8
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Table E5. Total Strontium Results for Water Samples Collected in the LaSalleréa
Results are in picocuries per lite(pCi/L)

Location Date Huclide Result MDC
Ninois River at lllini State Park 412TI2016 Strontium 06 1.3

Nlinois River near Route 170 Bridge 4272016 Strontium ns 1.3

Table E-6. Soil Sample Results fdraSalleArea
Results are in picocuries per gram (pCi/g)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 Mn-54 Nb-95 Zn-65 Zr9s
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC

Iini State Park
42712016 =MDC 058 | =MDC 004 | =MDC 004 | =MDC 003 0.23 004 | =MDC 011 | =MDC 003 | =MDC 006 | =MDC 008 | =MDC 008
TIZTI2016 =MDC 058 | =MDC 0.04 | =MDC 004 | =MDC 003 0.1z 004 | =MDC 011 | =MDC 003 | =MDC 006 | =MDC 008 | =MDC  0.08

Lot off of Kinsman Road
42712016 =MDC 058 | =MDC 004 | =MDC 004 | =MDC 003 018 004 | =MDC 011 | =MDC 003 | =MDC 006 | =MDC 008 | =MDC  0.08
TIZTI2016 =MDC 058 | =MDC 0.04 | =MDC 004 | =MDC 003 0.14 004 | =MDC 011 | =MDC 003 | =MDC 006 | =MDC 008 | =MDC  0.08

VWolf Creek near L5-18
42712016 =MDC 058 | =MDC 0.04 | =MDC 004 | =MDC 003 0.15 004 | =MDC 011 | =MDC 003 | =MDC 006 | =MDC 008 | =MDC  0.08
TIZTI2016 =MDC 058 | =MDC 004 | =MDC 004 | =MDC 003 011 004 | =MDC 011 | =MDC 003 | =MDC 006 | =MDC 008 | =MDC 008
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TableE-7. Sediment Sample Results fdraSalleArea
Results are in picocuries per gram (pCi/g)

Location Ba-140 Co-58 Co-60 Cs-134 Cs137 Fe-59 Mn-54 Nb-95 In-65 Ir9s5
Date Result MDC Result MDC Result MDC Result MDC  Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
Allen Park, South Ottawa
412712016 =MDC 069 | =MDC 002 | =MDC 002 | =MDC 002 | =MDC 002 | =MDC 007 | =MDC 002 | =MDC 004 | =MDC 0.05 | =MDC 0.06
TI2T7I2016 =MDC 069 |=MDC 002 |=MDC 002 | =MDC 002 |<MDC 002 |=MDC 007 | =MDC 002 |=MDC 004 | =<MDC 005 | <MDC 006

Middle East Conflicts Wall Memorial, Marseilles
412712016 |<MDC 069 | =MDC 002 | =MDC 002 | =MDC 002 | =MDC 002 | =MDC 007 | =MDC 002 | =MDC 004 | =MDC 005 | =MDC  0.08

Seneca, lllinois Boat Launch
412712016 =MDC 069 | =MDC 002 | =MDC 002 | =MDC 002 | =MDC 002 | =MDC 007 | =MDC 002 | =MDC 004 | =MDC 005 | =MDC 006
TI2712016 =MDC 069 |=MDC 002 |=MDC 002 |=MDC 002 |=MDC 002 | =MDC 007 | =MDC 002 |=MDC 004 | =MDC 005 | =MDC 006

Waupecan Creek near L5-5
412712016 |=:MDC 069 | =MDC 002 | =MDC 002 | =MDC 002 | =MDC 002 | =MDC 007 | =MDC 002 | =MDC 004 | =MDC 005 | =MDC 0.08

Table E-8. Vegetation Sample Results fdraSalleArea
Results are in picocuries pegram (pCi/g)

|Locaﬁon Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1131 Mn-54 Nb-95 Zn-65 Zr-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC Result MDC  Result MDC Result MDC  Result MDC

JHog Run Creek near LS-49
412712016 =MDC 26 | =MDC 0.2 | =MDC 0.1 =MDC 01 =MDC 01 | =mDC 0.4 | =MDC 20 | =MDC 01 =MDC 02 |=mDC 03 |=MDC 0.3
TI27I2016 =MDC 26 | =MDC 0.2 | =MDC 0.1 =MDC 0.1 =MDC 01 | =MDC 0.4 | =MDC 20 | =MDC 01 =MDC 02 | =MDC 03 |=MDC 0.3

[liini State Park
412712016 =MpCc 26 |=MDC 02 |=MDC 01 |=MDC 01 |=MDC 01 |=MDC 04 |=MDC 20 |=MDC 01 |=MDC 02 |=MDC 02 |=MDC 0.3
712712016 =MpC 26 |=MDC 02 |=MDC 01 |=MDC 01 |=MDC 01 |=MDC 04 |=MDC 20 |=MDC 01 |=MDC 02 |=MDC 03 |=MDC 0.3

JLot off of Kinsman Road
4127120186 =MDC 26 | =MDC 0.2 | =MDC 0.1 =MDC 01 =MDC 01 =MDC 04 | =MDC 2.0 =MDC 01 =MDC 02 =MDC 03 | =MDC 0.3
TI2TIZ016 =MDC 26 | =MDC 0.2 | =MDC 01 =MDC 01 =MDC 01 =MDC 04 | =MDC 20 =MDC 01 =MDC 0z =MDC 03 | =MDC 0.3

Wolf Creek near L5-18
412712016 =MDC 26 | =MDC 0.2 | =MDC 0.1 =MDC 0.1 =MDC 01 | =MDC 0.4 | =MDC 20 | =MDC 0.1 =MDC 0.2 | =MDC 03 | =MDC 0.3
TI2TI2016 =MDC 26 | =MDC 0.2 | =MDC 0.1 =MDC 01 =MDC 01 | =MDC 04 | =MDC 20 |=MDC 01 =MDC 02 |=MDC 03 |=MDC 0.3
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Table E9. GammaDetection Network Results for LaSalle
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TableE-10 Summary of Ambient Gamma Results faraSalleArea

Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 | Annual Exposure
Location mRiday | mRiday mRiday mRiday mRiyear
LS00 0.10 0.11 0.10 0.10 3778
L3002 0.0% 012 0.10 0.10 37.32
Ls003 0.10 0.11 011 0.10 3778
LS004 011 0.11 011 0.13 41.70
LS005 0.10 0.11 0.11 0.10 37.41
L3007 011 012 0.10 35.91
LS009 0.09 0.09 0.0% 0.11 34.04
LE011 0.10 0.11 0.12 0.10 3842
L0142 0.09 0.08 0.10 0.02 30.93
L3014 0.0% 0.11 011 0.03 35.32
L0115 0.13 012 0.11 43.07
LS016 0.02 0.09 0.02 30.54
L2017 011 0.15 0.12 0.11 44 59
L3013 011 012 012 0.11 41.15
LS019 0.09 0.12 011 0.10 38.05
LS021 0.07 0.09 0.10 0.09 3258
L3023 0.10 012 0.10 39.30
Ls024 011 0.13 0.10 41.49
L5025 011 0.10 0.12 0.09 38.51
Ls027 0.02 0.10 0.08 327
L5030 0.0% 012 012 0.10 39.42
L3031 0.03 0.03 0.07 0.09 2865
L5034 0.07 0.09 0.07 0.06 2719
LS036 0.10 0.13 0.13 0.12 4334
L3037 011 0.11 012 0.10 39.79
L5033 0.10 0.12 011 0.11 40.06
L5039 0.02 0.09 0.09 327
LS040 0.09 0.10 0.11 0.09 34 58
L5041 0.0% 0.13 011 012 39.88
LS042 0.10 0.14 012 0.13 44 59
L5043 011 0.12 011 012 40.28
LS048 0.14 0.12 0.11 44 53
L3047 0.10 012 0.10 0.10 39.15
L5043 0.09 0.10 012 0.10 37.23
LS049 0.10 0.10 012 30.42
LS050 0.09 0.09 0.09 3297
L3051 011 0.10 0.13 40.54
LS052 0.10 011 0.11 33.08
L5053 0.10 0.12 0.10 0.10 37.06
LS054 0.09 0.10 0.09 0.02 33.12
L3055 011 0.14 0.10 0.10 4218
L5056 0.03 0.10 0.0% 0.09 32.03
LS057 0.09 0.11 0.11 0.13 35 69
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Quarter 1| Quarter 2 | GQuarter 3 | Quarter 4 | Annual Exposure
Location mRiday mRiday | mRiday mRiday mRiyear
LS-RSA 0.09 011 0.10 0.09 35.41
L5-RSH 0.09 012 012 011 39.15
LS-RSC 0.10 014 012 011 41.75
LS-RSD 0.10 .10 0.11 0.10 38.51
LS-RSE 0.09 .10 0.1 0.10 35.04
LS-RSF 0.10 013 012 011 41.34
L5-R5G 0.09 .10 0.10 0.10 35.13
L5-RSH 0.10 011 0.10 011 38.05
LS-RS) 0.08 011 0.1 011 37.80
LS-RSK 0.1 013 012 0.10 41.70
LS-RSL 0.09 .10 013 0.10 37.96
LS-RSM 012 014 013 0.14 4335
L5-RSHM 011 .10 0.09 011 3769
LS-RSP 0.1 .11 014 0.1 42.43
L5-R50Q 0.10 .10 0.11 0.10 3877
LS-RSR 0.10 012 0.12 0.11 40.51

Blanks in the table indicate that dosimeters were missirtgeend of the quarter.
Annual Exposurecolumn based on averages of all available data.
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Appendix F
Quad Cities Sample Results

TableF-1. Tritium in Water Sample Results foiQuad Cities Area
Results are in picocuries per liter (pCi/L)

Location H-3
Date Result MDC
Mississippi River at Albany
5MB8I2016 =MDC 200
812412016 =MDC 200
12212016 =MDC 200
Mississippi River at Cordova
5812016 =MDC 200
82412016 =MDC 200
12212016 =MDC 200
Mississippi River at Lock & Dam 14
212016 =MDC 200
5MBI2016 =MDC 200
BI24/2016 =MDC 200
12212016 =MDC 200
Mississippi River at Port Byron
2112016 =MDC 200
BMBI2016 =MDC 200
BI24/2016 =MDC 200
12212016 =MDC 200
Mississippi River at Rapid City
BMBI2016 =MDC 200
BI24/2016 =MDC 200
12212016 =MDC 200
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Tables F2. Trending Graphs for Water from the Quad Cities Area
(Max value compared to IEPA Class | groundwater standard of 20,000 pCiyL
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iRiver at Albany (Upstream)
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Table F-3. Sample Results for Alpha/Beta Screening of Water from the
Quad CitiesArea
Results are in pcocuries per liter (pCi/L)

Location Alpha Beta
Date Result MDC Result MDC
Mississippi River at Albany
B/MB/2016 =MDC 22 42 4.1
BI24/2016 =MDC 22 | =MDC 4.1
1112212016 =MDC 22 | =MDC 41
Mississippi River at Cordova
BMB/2016 =MDC 22 | =MDC 41
BI24/2016 =MDC 22 | =MDC 4.1
1112212016 =MDC 22 | =MDC 41
Mississippi River at Lock & Dam 14
2112016 =MDC 22 | =MDC 41
BMB/2016 =MDC 22 | =MDC 4.1
8/24/2016 =MDC 22 | =MDC 41
112212016 26 22 5.3 4.1
Mississippi River at Port Byron
2112016 =MDC 22 | =MDC 4.1
BIM8/2016 =sMDC 22 | =MDC 4.1
BI24/2016 =MDC 22 | =MDC 4.1
112212016 =sMDC 22 | =MDC 4.1
Mississippi River at Rapid City
BMB/2016 =MDC 22 | =MDC 4.1
BI24/2016 =MDC 22 | =MDC 41
112212016 =MDC 22 42 4.1
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Table F-4. Gamma Spectroscopy Sample Results for Other Radionuclides in Water from tQeiad Cities Area

Results are in picocuries per liter (pCi/L)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1-131 Mn-54 Mb-95 In-65 Zr-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC
Mississippi River at Albany
5/18/2016 <MDC 171.0 | <MDC 55 |<MDC 44 |<MDC 44 |<MDC 4.0 |=<MDC 17.1 |<MDC 2540 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
8/24/2016 <MDC 171.0 | <MDC 55 |=<MDC 44 |<MDC 44 |=MDC 4.0 |<MDC 17.1 |<MDC 254.0 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
11/22/2016 |<MDC 171.0 | <MDC 5.5 |<MDC 4.4 |<MDC 4.4 |<mDC 4.0 |<mDC 171 |<MDC 254.0 |<MDC 4.1 |<MDC 86 |<MDC 9.5 |<MDC 10.4
Mississippi River at Cordova
5/18/2016 <MDC 171.0 | <MDC 55 |<MDC 44 |<MDC 44 |<MDC 4.0 |=<MDC 17.1 |<MDC 2540 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
8/24/2016 <MDC 171.0 | <MDC 55 |=<MDC 44 |<MDC 44 |=MDC 4.0 |<MDC 17.1 |<MDC 254.0 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
11/22/2016 |<MDC 171.0 | <MDC 5.5 |<MDC 4.4 |<MDC 4.4 |<mDC 4.0 |<mDC 171 |<MDC 254.0 |<MDC 4.1 |<MDC 86 |<MDC 9.5 |<MDC 10.4
Mississippi River at Lock & Dam 14
2/1/2016 <MDC 171.0 | <MDC 55 |<MDC 44 |<MDC 44 |<MDC 4.0 |=<MDC 17.1 |<MDC 2540 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
5/18/2016 <MDC 171.0 | <MDC 55 |<MDC 44 |<MDC 44 |<MDC 4.0 |=<MDC 17.1 |<MDC 2540 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
8/24/2016 <MDC 171.0 | <MDC 55 |=<MDC 44 |<MDC 44 |=MDC 4.0 |<MDC 17.1 |<MDC 254.0 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
11/22/2016 |<MDC 171.0 | <MDC 5.5 |<MDC 4.4 |<MDC 4.4 |<mDC 4.0 |<mDC 171 |<MDC 254.0 |<MDC 4.1 |<MDC 86 |<MDC 9.5 |<MDC 10.4
Mississippi River at Port Byron
2/1/2016 <MDC 171.0 | <MDC 55 |<MDC 44 |<MDC 44 |<MDC 4.0 |=<MDC 17.1 |<MDC 2540 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
5/18/2016 <MDC 171.0 | <MDC 55 |=<MDC 44 |<MDC 44 |=MDC 4.0 |<MDC 17.1 |<MDC 254.0 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
8/24/2016 <MDC 171.0|<MDC 55 |<MDC 44 |<MDC 44 |=MDC 4.0 |=MDC 17.1 |<MDC 254.0 |<MDC 4.1 |=<MDC 8.6 |<MDC 95 |<MDC 104
11/22/2016 |<MDC 1710 |<MDC 5.5 |<MDC 44 |<MDC 44 |<MDC 4.0 |<MDC 17.1 | <MDC 254.0 |<MDC 4.1 |<MDC 8.6 |<MDC 9.5 |<MDC 10.4
Mississippi Riverat Rapid City
5/18/2016 <MDC 171.0 | <MDC 55 |=<MDC 44 |<MDC 44 |=MDC 4.0 |<MDC 17.1 |<MDC 254.0 |<MDC 4.1 |<MDC 8.6 |<MDC 95 |<MDC 104
8/24/2016 <MDC 171.0|<MDC 55 |<MDC 44 |<MDC 44 |=MDC 4.0 |=MDC 17.1 |<MDC 254.0 |<MDC 4.1 |=<MDC 8.6 |<MDC 95 |<MDC 104
11/22/2016 |<MDC 1710 |<MDC 5.5 |<MDC 44 |<MDC 44 |<MDC 4.0 |<MDC 17.1 | <MDC 254.0 |<MDC 4.1 |<MDC 8.6 |<MDC 9.5 |<MDC 10.4
Table F-5. Total Strontium Results for Water Samples Collected inlie Quad Cities Aea
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Results in picocuries per liter (pCi/L)

Location Date Huclide Result MDC
Mississippi River at Cordova 5182016 Strontium | =MDC 1.3
Mississippi River at Rapid City  5M8/2016 Strontium | =MDC 1.3




Table F-6. Soil Sample Results foQuad Cities Area

Results are in picocuries per gram (pCi/g)

Location Ba-140 Co-58 Co-60 Cs-134 Cs-137 Fe-59 Mn-54 Nb-95 In-65 7rg5
Date Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC Result MDC  Result MDC Result MDC  Result MDC
Corner of 150th and 266th
51812016 =MDC 035 | =MDC 002 |=MDC 002 |=MDC 002 014 003 | =MDC 007 | =MDC 002 | =MDC 004 | =MDC 005 | =MDC 006
BI24/12016 =MDC 035 | =MDC 002 |=MDC 002 |=MDC 002 020 003 | =MDC 007 | =MDC 002 | =MDC 004 | =MDC 005 | <MDC 006
MHear RS-C
51812016 =MDC 035 | =MDC 0.02 | =MDC 0.02 | =MDC 0.02 0.08 0.03 | =sMDC 007 | =MDC 002 | =MDC 0.04 | =MDC  0.05 | =MDC  0.06
BI24/12016 =MDC 035 | =MDC 002 |=MDC 002 |=MDC 002 010 003 | =sMDC 007 | =MDC 002 | =MDC 004 | =MDC 005 | =MDC 006
TableF-7. Sediment Sample Results fdpuad Cities Area
Results are in picocuries per granpCi/g)
Location Ba-140 Co-58 Co-60 Cs-134 Cs137 Fe-59 Mn-54 Nb-95 In-65 ra9s
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC  Result MDC Result MDC  Result MDC
Mississippi Riverat Rapid City
5i18/20186 |<MDC 022 | =MmbDC 002 |=MDC 002 |=MDC 001 |=MDC 002 | =MDC 005 | =MDC 002 | =MDC 003 | =MDC 004 | =MDC 005
Table F-8. Fish Sample Results foQuad Cities Area
Results are in picocuries per kilogram (pCi/kg)
Location BA-140 Co-58 COo-60 C5-134 C5137 FE-59 131 MHN-54 NB-95 In-65 ZIR-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC  Result MDC
Mississippi River (bottom feeder)
6/9/2016 |<MDC 123 |=MDC 26 |<MDC 34 |=MDC 32 |=MDC 267 |=MDC 65 |=MDC 314 |=<MDC 289 |=MDC 29 |=MDC 68 |<MDC 52
Mississippi River ({top feeder)
6/9/2016 |<MDC 123 | =MDC 26 =MDC 34 =MDC 3z =MDC 267 | =MDC 65 =MDC 314 | =MDC 289 | =MDC 29 =MDC 68 =MDC 52
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Table F-9. Vegetation Sample Results foQuad Cities Area

Results are i picocuries pergram (pCi/g)

|Location Ba-140 Co-58 Co-60 Cs-134 Cs137 Fe-59 1-131 Mn-54 Nb-95 Zn-65 Zr-95
Date Result MDC Result MDC Result MDC Result MDC Result MDC  Result MDC Result MDC Result MDC  Result MDC  Result MDC  Result MDC
|Corner of 150th and 266th
5M18/2016 =MDC 113 | =MDC 007 | =MDC 008 | =MDC 006 | =MDC 006 |=MDC 018 |=MDC 102 | =MDC 0.06 | =MDC 011 | =MDC 014 | =MDC 0.14
8/24/2018 =MDC 113 | =MDC 007 |=MDC 008 | =MDC 006 |=MDC 006 |=MDC 018 |=MDC 102 |=MDC 0.06 | =MDC 011 | =MDC 014 | =NMDC 0.14
JHear RS-C
5M8/2016 =MDC 113 | =MDC 007 |=MDC 006 | =MDC 006 | =MDC 006 |=MDC 018 |=MDC 102 |=MDC 0.06 | =MDC 011 | =MDC 014 | =MDC 0.14
8/24/2018 =MDC 113 | =MDC 007 |=MDC 008 | =MDC 006 |=MDC 006 |=MDC 018 |=MDC 102 |=MDC 0.06 | =MDC 011 | =MDC 014 | =NMDC 0.14
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Table F10 Gamma DetectiorNetwork Results for Quad Cities
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Table F-1L Summary of Ambient Gamma Results f@puad Cities Area

Quarter 1| Quarter 2| Quarter 3| Quarter 4 | Annual Exposure
Location mRiday | mRiday | mRiday | mR/day mRiyear
Qcom 0.10 0.09 0.09 010 3422
Qcoos 0.08 0.08 0.10 0.08 30.11
Qcoo7 0.08 0.08 0.09 0.09 32.30
Qacoo 0.05 0.08 0.07 0.08 2254
QcoA 0.05 0.05 0.05 0.05 18.71
Qacomz 0.05 0.08 0.07 0.05 21.72
Qacoi4 0.05 0.08 0.07 0.08 21.81
Qcoie 0.05 0.05 0.07 0.08 2062
Qcoig 0.1 0.10 0.10 0.09 37.05
Qcozs 0.09 0.09 0.10 0.09 3376
Qcoz2e 011 012 4271
QCozy 0.08 n.08 011 0.07 25593
Qcoze 0.05 0.08 n.o8 0.08 2482
QCoz2e 0.09 n.08 0.09 0.07 25593
Qcox 0.07 n.08 0.07 0.07 2715
Qaco3z 0.07 0.07 0.07 0.07 2528
Qco3s 0.08 0.07 0.08 0.07 2582
Qco34 0.05 0.07 0.07 0.07 2435
Qco3s 0.08 n.08 010 0.08 30.75
Qcoar 0.05 0.08 n.o8 0.07 25159
Qaco3s 0.07 0.07 0.09 0.07 2545
QCco3g 0.05 0.05 0.07 0.07 23.35
Qco4o 0.09 0.09 0.11 0.10 35.50
Qcod 0.08 0.09 0.09 0.08 2865
Qaco4z 0.08 0.07 010 0.07 3020
Qco4s 0.07 0.08 n.o8 0.08 27T.M
Qco4ds 0.07 n.08 010 0.08 2547
QC045 0.09 0.05 0.07 0.07 2655
QCco4s n.08 0.09 0.09 31.03
QCo4s 0.09 0.07 n.o8 0.08 2838
Qcoso 0.08 0.08 n.o8 0.05 2537
QCos 0.07 0.07 0.09 0.08 2893
Qcosz 0.08 0.09 010 0.09 31.57
Qcos3 0.05 0.05 0.08 0.05 2117
Qcos4 0.08 n.08 0.07 0.09 2893
Qcoss 0.07 0.07 0.08 0.07 2719
Qcoss 0.05 0.05 0.08 0.08 20T
QCos? 0.07 0.07 n.o8 0.05 24.00
Qcoss 0.08 0.07 n.o8 0.07 2747
QCoss 0.08 n.08 0.09 0.09 30.75
QCos0 0.07 0.09 0.07 0.07 27.38
QCcos 0.07 0.07 0.10 0.09 2911
Qacos2 0.10 0.10 011 010 3214
Qcos3 0.08 n.08 0.09 0.07 2511
Qcos4 0.07 0.08 0.08 0.07 2774
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Quarter 1| Quarter 2 | Quarter 3 | Quarter 4 | Annual Exposure
Location mRiday mRiday mRiday | mR/day mRiyear
Qcoss 0.07 n.08 0.08 010 30.57
Qcoss 0.10 0.10 010 010 36.59
Qcos? 0.10 0.0% 010 010 35.31
Qcosa 0.10 0.11 0.09 37.35
QC-REA 0.07 0.0% 0.09 2044
QC-RSB 0.08 n.08 0.0% 0.09 30.30
QC-RSC 0.06 0.07 0.07 0.07 2454
QC-RSD 0.07 0.08 0.08 n.07 2665
QC-RSE 0.07 0.0% 0.0% 011 3294
QC-RSF 0.07 0.06 0.08 0.08 24.00
QC-RSG 0.07 n.08 0.08 n.08 2874
QC-RSH 0.0% 0.10 0.0% 0.07 31.03
QC-RSJ 0.08 0.0% 010 0.09 32.85
QC-RSK 0.07 n.08 0.0% 0.07 27582
QC-R5L 0.10 0.11 0.0% 0.08 34.95
QC-RSK 0.0% 0.0% 010 0.09 33.76
QC-RSN 0.06 n.08 0.08 0.08 24 45
QC-RSP 0.08 011 0.10 0.08 33.58
QC-RS0 0.07 0.10 0.11 010 3458
QC-RSR 0.07 0.08 0.08 0.05 25.82

Blanks in the table indicate that dosimeters were missing at the end of the quarter.
AnnualExposurecolumn based on averages of all availdhla.
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Appendix G

Zion Sample Results

TableG-1. Tritium in Water Sample Results for Zion Area

Results are in picocuries per liter (pCi/L)

Location H-3
Date Result MDC
Lake Michigan N. of site
1512016 =MDC 200
4M19/2016 =MDC 200
TM9i2016 =MDC 200
1018120186 =MDC 200
Lake Michigan 5. of site
1512016 =MDC 200
41972016 =MDC 200
THN9/2016 =MDC 200
101812016 =MDC 200
£-25 outlet to Lake Michigan
1512016 =MDC 200
41972016 =MD 200
TM9i2016 =MDC 200
1018120186 =MD 200

Tables G2. Trending Graphs for Water from theZion Area
(Max value compared to IEPA Class | groundwatertandard of 20,000 pCi/L)
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