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Executive Summary

The lllinois Emergency Management AgeiiliMA) is mandaedwith protecting public health and

safetyand the environmenfrom thepotentially harmful effects ofonizing radiation In support of

that mission IEMA conducts environmental monitoring for the presence of radionuclides around

'l inoisd six operating nuclear power stdtions .
Zion Nuclear Power Station, which ceased operation in 1997 and is currently undergoing
decommissioning.

| EMAGs environment ahbsthme primaryfunciiomsg 1) golieciog ofalinerse
sampledrom carefully chosen locatioms a routine bsis, including simultaneous field surveillance;
2) testing of samplefor radionuclides and 3) evaluation of test results on both an individual and
long-term basis

Federal regulations establish standards for protection against ionizing radiation rgsdtbm
activities conducted under U.S. Nuclear Regulatory Commission (US 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 contamt&) the limit for tritiumin
drinking water is used for comparison purposes within this report.

In 205, 805samples were catted, teste@gnd evaluatedSampleypes monitored by IEMAnclude
water, sedimentsoil, air,vegetationand fish. In addion, 1649 environmental dosimetrs were
deployed around theuclearpower stations, then collected, tested and evaluated by IEMA.

In 2015 all test results f or sampl es coll ected as part of | E
program for nuclear power statios were below federakafety standards and guidelines

Tritium was theonly radionuclide detectedttributable to nuclear powestation operations It was
detected in several water samples. Tritium is a normal part of the effluent stream of nuclear powe
stations and the concentrations detectegre well below the US EPA limit for tritium in drinking
water.

Environmental dosimetry test results provide a baseline of ambient gamma radiation levels within a
1@mile radits of each nuclear power stati@md other background reference locations across the
state.

In 2015 all test results for ewironmental dosimetry were consistent with established|
background levels except for higher readings near the spent fuel storage casks in Zion, whi,
were expecteddue to the close proximity of some dosimeters fo the casks

g

In parallel with environmental monitoring, IEMA operates a stak¢he-art Remote Monitoring
System (RM$ at all six operating plants. The oneof-a-kind RMS consists of three separate
subsystem: the Reactor Data Link (RDL), the GaseoultuEht Monitoring System (GEMSand
Gamma Detection Network (GDN). The GEMS is capable of identifying and measuring the presence
of radioactive materials leaving each nuclear power statimugh the effluenstack, and the GDN

is capable of measuring radiation in the surrounding environménit environmental monitoring
independently confirms that the environs around the lllinois nuclear power stations treasd
protective of public health, safety and tleavironment. Results 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 208

Introduction

With 1loperating reactors at sixutclear power stations, lllinois is home to more commercial nuclear
power generation than any other state in the country. Although direct regulatory authority over all

U.S. nuclear power stations rdeswith the U.S Nuclear Regulatory Commission (UMRC), the

lllinois Emergency Management Agency (IEMA) is mandated with protecting public health and
safety and the environment from the potentially harmful effects of ionizing radiatiosuplort of

that mission, IEMAconducts environmental monitoringpr the presence of radionuclidesound
I'l'linoisd& six oper atlEMA@lisomaiotdins a monipng program indhe i on s
environs of Zion Nuclear Power Station, which ceased operation in 1997 and is currently undergoing
decommissioning.

In addition to &raditionaléenvironmental monitoring through sample collection and analysis, IEMA

has deployed a Remote Monitoring SystenRMSRMS) aro
is an advanced, integratedomputerbased system that continually anitors selected plant

operational parameters at each facility and is capable of identifying and measuring the presence of
radioactive materials in the surrounding environment.isTdneof-a-kind systemconsists of three

separate subsystems: the ReactaatéD Link (RDL), the Gaseous flefent Monitoring System
(GEMS)andthe Gamma Detection Network (GDN).

Data from the RMS is collected and monitored 24/7. IEMA has developed software to continually
monitor and analyze the RMS data and provide notificatibnrmsual occurrences to arall IEMA
personnel.

Thi s r epor t Eiemimertal Monitbriadetédgdas) including data from the RM$or the
period Januar015through DecembeP015for the six operating nuclear power stations in lllinois
and the oe nuclear power station undergoing decommissioning.

ProgramOverview

Critical pathways for potential radiatioexposure to the public includagestion fran drinking
water and foodstuffeind external gamma radiation from noble gasE8IA hasidentified sampling
locationsthat provide sample types appropriate to determine if a public health or environmental
radiological impact is detected in the environs of tluelear power stationglue to their operation

In addition, st results stablish basefie datathat can be used to perform exposure assessnients
necessary and to compare environmental radioactivity measurements in the evesigmifieant
release of radioactivignywhere in thevorld.

IEMA collects samples frordesignatedsamplinglocations on a routine basis. IEMaAsts these
samples for the presence of radionuclidésst results are evaluatet both anndividual and long
term basis.
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Sample matrices monitored by IEMA includarface and public drinkingvater, sedimentirom
nearby waterways soil, air, vegetatioand fish. In2015 805 samples were collected, testadd
evaluated. In addition, 1649 environmental dosimetrs were deployed around tmeiclear power
stations, then collected, tested and evaluated by IEMA.

ProgramUpdate

In previous years, IEMA relied on a contractor for collection of the vast majority of samples taken in
the environs of nuclear power stationollowing the Fukushima incident, IEMAommencd the
process of moving toward independent sample ctbla. Since then, IEMAasdeveloped and
refinedindependentsampling plansn the environs of the six operating nuclear power statiand

the one nuclear power station ungeing decommissioning. These sampling pladdressall
sample typegsoil, vegetation, water, fish and sedimerahd IEMA collected samples in accordance
with these plans throughouR015 IEMA plans to collect and analyze milk samples beginning in
2017.

In late 20131EMA establishedsangchrisLake State Parknear Kincaid, lllings as a Background
Reference Sitanddeveloped @orrespondingsampling plan. This site was chosgueits distance
from nuclear power stations anitls closeproximity to Springfield. In addition to Sangchris Lake
State Park, the Springfield office ahdtts Street is a Background Reference Site for air sampling.
Test results for samples collectadbothBackground Reference Sites can be found in Appendix H.

Results at a Glance

Federal regulations establish standards for protection against ionizkgation resulting from

activities conducted under US 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 contaminants; the limit fdritium in drinking water is used for comparison purposes
within this report.

n 2015 al / test results for samples coll ected
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 aboveyitium was the oty 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 below the US EP#otimi
tritium in drinking water.

Environmental dosimetry test results provide a baseline of ambient gamma radiation levels within a
1@mile radits of each nuclear power statiamd other background reference locations across the
state.

In 2015 all teg results for environmental dosimetry were consistent with establisheqd
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
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Analysisof Data

Negative numbers in the tables of this report are the values reported by the IEMA Radiochemistry
Laboratory. Each batch of samplesounted with a sample blank to determine a background for
each analytical instrument and each type of mediumdeaimalyzed. That background reading is
then subtracted from the analytical resultvhen the sample has very little radioactivity, subtracting
background values may actually result in a negative number.

Limits of Detection

All analytical methods haveniitations: amounts that are just too small to be detected. The
Minimum Detectable Concentration (MDC) im& a p measure iofidat limitation d an estimate

of the lower limit ofdetection It is defined as the smallest quantity that an analyticahogtthas
95% likelihood of detecting. For example, the MDCIfdE MA & s  m &itium indvatdr s 200
picocuries per liter gCi/L). Given a sample with a tritium concentration of 200 pCi/L, our
laboratory would detect that tritium approximately 95 tirm@ut of 100. Samples with less than 200
pCi/L could be detected, but with less certaintfonversely, samples with motiean 200 pCi/L
would be more likely to be detected, approaching 100% as concentrations increase.

Analytical methods are chosen,part, on their MDC. As a general rule, methods are chosen such
that their MDC is less than 10% of any applicable regulatory liffiite MDCsfor each analytical
methodare not included inthis report.

Understanding a Test Result with a Confidence Interal

Test results in this report contain columns of information labeled Resudt*U (Uncertainty at a

95% confidence level) This is a standard method for reporting laboratory analysis results, and it
allows the reader to look at factors that may affdwe results, or may put the results into
perspective.

What does a tritium result of 519 + 99.5 pCi/L, with 95% confidence, ntaest?the unit, pCi/L, is

used to measure the amount of tritium, in picocuries (pCi), present in one liter (katef. Thus,

the result tells us the analysis foutitat the sample contain§19picocuries of tritium per liter.

However, all measurements have some uncertainty associated withdtsemme range of values

which the analysis, if repeated, could reasonably beargd to be the resultin this case, the

uncertainty is + 99.5 pCi/Lf repeated, the analysis could reasonably be expected to return values as

low as 519 99.5 = 419.5 pCi/L and as high as 519 + 99.5 = 6189 gCeéL. st at ement owith
confidencé tell s us |just how cert ailnthisveaasedhemeisa®%Wabout t
probability that the sample contains between 419.5 and 618.5 picocuries of tritium per liter of water.

Radiation Exposure Pathways toHumans

Samples collectefor the IEMA environmental monitoring program reflect the critical pathways that
radionuclides could be transported to and ingested by the gépepulation: water, sedimengnd

fish rom lakes and rivers downstrearsmd groundwater from nearbyells. Figure ldepicts the
different exposure pathways through which people may be exposed to radiation, or may ingest
radioactive material.
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Figure 1. Radiation Exposure Pathways tdumans
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Water Samples

Nuclear power stations use large volumes of watet discharge this water to rivers and lakes. This
discharge is regulated by the UMRC and the lllinois Environmental Protection Agency (IEPA).
Impacted bodies of water include the Kankakee, lllinois, Rock and Mississippi Rivers, Lake
Michigan and Clinbn Lake. IEMAtests samples from these bodies water and from public
drinking systems that draw their water from them.

Plant operations can also impact groundter; therefore IEMA also analyzes samples collectem
wells in and around thauclearpower statons Groundvater samples are collected and analyzed
quarterly. For all water samples, typically4 3iters are collected per quartekVater samples are
screened for gross alpha and gross beta actaiity,are submitted for gamma spectroscapglysis
including, but not limited to, reacteproduced and naturalipccurring radionuclides such &3,
Ba140, B&/, Ce58,C0-60, Cs134Cs-137Fe59, 131, K0, Mn54, Nb95,Zn-65andZr-95. (See
Appendix Ifor Radionuclide Abbreviations.)

Tritium (H-3) is a normal component of the effluent stream of nuclear power plants. Liquid effluents
from the nuclear power stations are released to waterwmger permit from the IEPA Water
samples are analyzed ftritium and the results are compateo the US EPA drinking water
standard of 20,000 pCi/L.

Soil Samples

Radionuclides released into the air would be expected to eventually settle to the ground in locations
downwind. IEMA analyzes soil samples collected from land aroundublear powe stations Soill
samples are collectesemiannually in thespring and the fall All soils are submitted for gamma
spectroscopy analysiscluding, but not limited tQ reactorproduced and naturallyoccurring
radionuclides such a&c-228, Bal40, BR212Bi-214,Co0-58,C0-60,Cs134Cs-137 Fe59, K40,
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Mn-54, Nb95, Pa234m, PR210Pb-212Pb-214, R&226, Th234, T+208, U235, Zn65and Zr95. It
should be noted that as a remnant of atmospheric nuclear weapons t&S§1i@,7is routinely
observedn soiland sedimenat concentrations of 0.2 pCi/g.

Sediment Samples

Radionuclides released into rivers would be expected to accumulate in sediments downstream.
IEMA analyzes sediment samplt#®at are collected from the rivers and lakes downstrezinthe
nucl ear p oeffleaent paintsa $ediments @e collected sarmually in the spring and fall.

All sediments are submittebr gamma spectroscopy analysisluding, but not limited tg reactor
producedand naturallyoccurringradionuclides such aéc-228, Bal40, BR212, BR14, Ceb8, Ca60,

Cs134, Csl137, F&9, K40, Mn54,Nb-95, Pa234m, PB210, P12, P14, Re226, Th234,

TI-208, U235, Znr65andZr-95. Again it should be noted that as a remnant of atmospheric nuclear
weapondesting,Cs-137s routinely observed in sediment and soil at concentrations @f.R.aCi/g.

Fish Samples

Fish are excellenbio accumulator®f radionuclides. Fish sample®re collected from rivers, near
nuclear power station discharge points. €sch location, two different species of fisere ollected
and are referenced tp-feeders and bottoreeders.Edible portions of the fislvere harvested and
analyzed. Like sediments, fish samplese analyzed for reactggroducedand naturallyoccuring
radionuclides using gamma spectroscamstuding, but not limited to, radionucliés such as BE4O,
Be7, Ce58,Co0-60, Csl34, Cd37, &9, 131, KI0, Mn-54, Nb95, Zn65and Zr-95. The results
showed no concentrations of reacimoduced radionclides above background levels in any of the
sampled fish.

Vegetation Samples

Radionuclides released inthe atmospheravould be expected tdeposit on the groundownwind
from the nuclear power stationand are transported to the root system of plantgen it rains.
Plants may take up or metabolize radioactive materials in the Sédgetation samplesvere
collectedfrom the area arouneach ation in the late summer or fall All vegetation samples
submitted for gamma spectroscopy anaysicluding, but not limited to,reactorproduced and
naturally-occurring radionuclides such 8140, B&/, Cae58, Ce60, Cs134, Cd37, R&9, 131,
K-40, Mn-54, Nb95, Zn65 and Z¥95.

Air Samples

The Zion Nuclear Power Station permanently ceased operatioFebruary 1998, and has been
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 alyzed weekly. The air filters are analyzed for gross alpha and beta
through gas proportional countingBoth Zion and the Springfieldackground site also collect one

air sample weekly on a charcoal cartridge. Cartridges are submitted for gamma spegtros
analysis including, but not limited to reactproduced and naturalkpccurring radionuclides such

as Ber, Cs137,4131, K0, Tel32and Xel31lmAppendix G includes the results of the aartridge

and filter analyss for Zion in 2015 and Appentk H includes comparative results f@&ackground
Reference Sites
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Gaseous Effluent Monitoring System

IEMA continuously monitors gaseous effluents from all operatingjearpower stations with the

GEMS which provides automatic, #ine, continuous sapling of each nuclear power plant effluent
stack(s). The GEMS measures and identifies particulates, noble gases and iodines over a wide range
of concentrations, from background levels potential releases of radioactive materiaider
emergencyanditions.

The GEMS can be controlled remotely during nuclear power plant emergencies to provide flexibility
in sampling. The screen showim Figure 2 below details the remote operation data for the Dresden
Nuclear Statbn GEMS gquipment.

Figure 2. ComputerDisplay of GEMS Data
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The GEMS equipment shown Kigures3A and3Bbelowwereoriginally designedy SAICand re
designed by IEMA persoeh The radesigned units werbuilt, installedandare currently
maintained by IEMA personnel.

Figures3A and B. Photos of GEMS Equipment
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Ambient GammaMonitoring

IEMA maintains a network ob15environmental dosimeters around thix operatingnuclear power
stations and Zion Unlike the environmental samples describpeviously dosimeters do not
provide information on what radionuclides are found in the environment. Instead, dosimeters
provide a direct measurement of the total dose produced by all sources of gamma radidtidingin
naturally occurring radionuclides and cosmic raiygegrated over time The dosimeters are arrayed
within a 18mile radius of each plant and are exchanged and analyzed qualiviA performs the
analysis of the dosimeterdVhile the dosimetes are used to monitor for small changes in ambient
background levels of gamma radiation that could result frutiear power statioractivities, they

also play another important rolén the event of a significant edfte release from a nuclear plattie
environmental dosimeters would be collected, read and used to determine the extent and magnitude
of the release, along with an estimate of the radiation dose that may have been bscitigageneral
public.

Resultstables for environmental dosimeseanalyzed durin@015are included in the sitgpecific
sections of thisreport. In addition to the quarterly results, which are expressed as the average
millirem per day, we have used those results to calculate the approximilitem per year that

would have been accrued by an individual at that location for an entire year. Those numbers can be
compared to the average radiation exposure to an individual om@em per year from various
sources (according to the 2009 National Council on Radigdianot ect i onds Report)
8% of that expsure is from terrestrial andosmic radiation (background radiation), and equals
approximately 49.@énillirem per year.

Figure 4. Sources of Radiation Exposure to Man
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Reprinted with permissior\atitveal Council on Radiation Protection and Me@sipehEDRPpublications.org)
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Gamma Detection Network

In addition to placing dosimeters around the nuclear power stations, IEMA manages the GDN
which is a network ofReuterStokesdetectors phced radially around each of the nuclear power
plants to detect gamma radiation levels in the environment. Sixteen detectors surround each nuclear
plant site at approximately -3 miles from the plant. Each sensor is capable of detecting gamma
radiation n the range of small background levels up to 10 RBhownin Figure 5 is an analytical
display for the Clinton Nuclear Station with meteorological and GDN radiation informatidrich

would beutilized by IEMA health physidsts to evaluate envimmentalimpacts of a releaséigure

6is a photo of a typical GDN field installation.

Graphicrepresentation®f GDN data collecteduring 2015from each ring of detectors around each
nuclear power station are included in the s#pecificAppendicesf this report. Each of thee6GDN
stations is coded with a different colon the graph.

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

0 cuon 1

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

Wind Direction Dnwd Sector Wind Speed Tower Height
2537 CDE 8.0 MPH 3.5 misec 196 ft
2453 CDE 6.3 MPH 2.8 misec 33t

0.0083 ""“ ‘j“ : Vertical Stability: A Temperature:  77.8 Deg F 25.4 DegC
k“"“"‘ dia /Ny @ 8 3 I 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 HIRANGE P/ 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 reaidtime radiation measurements in millirem per hour (em®r), and the
environmental 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

Braidwood Station is located in Will County in northern lllinois, approximatéfymiles south
southwest of Joliet. This station utilizes two pressurized water reactors to genelettricity for
Exelon. Unitl began operation in 1987 anutl2 in 1988.

Liquid effluents from the Braidwood Station are released in controlled batches to the Kankakee
River. In 2005it was discovered that a leak in the line that transportetuefits to the Kankakee
River had allowed for the unlicensed release of effluents to groundwater. As a result, trit8m (H
was found in ground water and a pond outside the boundaries of the plant. As part of its efforts to
identify releases and prevefutture exposure to the public, IEM&ontinues tosanple water from

public waterwaysand analyzes samples to detect any further spread of the plume.

Figure 7 is an overview of all sampling locations in the vicinity of the Braidwood Nuclear Power
Station (yellow starin the cente)y. The second yellow star near the topgF@jure 7 is the Dresden
Nuclear Power StationResults for all samples collected in the environs of the Braidwood Nuclear
Power Station can be found Appendix A.
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Figure 7. Overview & |
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Dresden Nuclear Power Station

Dresden Station is located in Grundy County in northern lllinois, approximdt2igiles southwest
of Joliet at the confluence of the Des Plaines and Kankakee rivers Wwlgrfernm the lllinois River.
This station utilizes two boiling water reactors to generate electricity for Exelon.

Liquid effluents from thé®resderStation are released in controlled batches tollimeis River.

Figure 8 is an overview of all sgting locations in the vicinity of the Dresden Nuclear Power Station
(yellow starin the middle of the mgp The second yellow star near the bottomFigure 8 is the
Braidwood Nuclear Power Station.

Results for all samples collected in the environhiefl@resden 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

Byron Station is located in Ogle County in northern Illinois, approximai&lgiles southwestof
Rockford. This station utilizes two pressurized water reactors to generate electricity for Exelon.
Unit 1 began operation in February 1985 ldni 2 in January 1987.

Liquid effluents from the Byron Station are released to the Rock River.

Figure 9 is an overview of all sampling 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 id\ppendix C.
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Figure 9. Overview of IEMA Mbnitoring Locations for Byron
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Clinton Nuclear Power Station

Clinton Station is located in DeWitt County, approximately six miles east of the city of Clinton in
central lllinois. The station has one boiling water reactor used to generate deéoricxelon.

Liquid effluents from the Clinton Station are released into the eastern arm of Clinton LaRépa 4
acre marmade cooling lake. Outflow from Lake Clinton falls into Salt Creek, a tributary of the

Sangamon River.

Figure D is an oerview 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 iAppendix D.
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Figure 10. Overview of IEMA Monitori ng Locationsfor Clinton
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LaSalle Nuclear Power Station

LaSalle Station is located in LaSalle County, near Marseilles in northern lllinois. This station has two
boiling water reactors used to generate electricity for Exelon. Unit 1 began openakitarch 1982
and Unit 2 in late December of 1983.

Liquid effluents from the LaSalle Station are released to the LaSalle cooling lake and from there to the
lllinois River at a point 3.5 miles north of the station. However, the discharge popyrisxanately

20 miles downriver of the Dresd®&uclearPower Station. Effectively, samples taken downstream of
Dresden station are upstream controls for the LaSalle station.

Figure 1lis an overview of all sampling locations in the vicinity of the Lla$S&iclear Power Station
(yellow star). Results for all samples collected in the environs of the LaSalle Nuclear Power Station
can be found il\ppendix E.
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Figure 1L Overview of IEMA Monitoring Locations for LaSalle
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Quad Cities Nuclear Power &tion

Quad Cities Station is located in Rock Island County in northwestern lllinois, approximately
miles northeast of Moline. This station utilizes two boiling water reactors to generate electricity for
Exelon.

Liquid effluents from the Quad @&s Station are released to the adjacent Mississippi River.

Figure 2 is an overview of all sampling locations in the vicinity of the Quad Cities Nuclear Power
Station (yellow star). Results for all samples collected in the environs of the Quad Cltiekear
Power Station can be found 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@/miles north of Chicago.
Prior to 1998, the station utilized two pressurized water reactors to generate electridigy.plant
ceased operation permanently in February 1998 and was defueled soon thetleaBeptember
2010, the facility license was transferred from Exelon to Zianti®ok for the express purpose of
expediting the decommissioning of the sita.205, the plant remaedin SAFSTOR status allowing

the facility to be safely storedecontaminated and decommissioned to levels that permit release for
unrestricted useDecommissioning efforts progressed during 2015 and remain on schedu01ér a
end dateAlso in 201ZionSolutionsfinishedloadng and transfering 61 dry cask storage containers
with spent nuclear fuel anfibur dry caskstoragecontainers with GreateiThan Class C Véste to the
onsite Independent Spent Fuel Storage Installation (ISFSIT h e I SFSI i s within
environmentamonitoring area for Zion.

Note: Photo of Zion Station prior to decommissioning.

Liquid effluents from the Zion Station wereleased to Lake Michigan at a point near Zion Beach
during the time the Zion Station was operationdEMA continues to sample Lake Michigan water
from this location.

Figure Bis an overview of all sampling locations in the vicinity of the Zion NudRower Station
(yellow star). Results for all samples collected in the environs of the Zion Nuclear Power Station can
be found iMAppendix G.
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Figure 13. Overview of IEMA Monitoring Locations for Zion
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Background Sampling Locations

IEMA has estblished the environs of Sangchris Lake State,Rackoling lake for a cei@ed power

station,as aBackgroundSampling bcation To est abl i sh oObackgrounddé radi:
sediment, vegetation and fish samples are collected. In agditiere is an array of environmental

dosimeters around the power plant, similar to what can be found around the nuclear gatiem.

Since we routinely take air samples around the Zion facility, we have also establBhedysound
Sampling locationfor air samples. A continuous air sampling station is kgtatear the IEMA
laboratoryin Springfield, and samples are exchanged weekly, similar to the air samplers in the
vicinity of Zion.

Figure ¥ is an overview of all sampling locations in the vtgirof Sangchris Lake State Park
Results foibackgroundsamples can be found Appendix H.
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Figure 4. Overview of IEMA Monitoring Locations for Sangchris Lake State Park
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Appendix A
Braidwood Sample Results

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

Location Date Result *U
BD-51 (PW-015) Fatlan Well 4/8/2015 164 |+ 80.2
Braidwood Cooling Lake at N boat launch 1/28/2015] 47 |+ B96
Braidwood Cooling Lake at N boat launch 262015 434 + 778
Braidwood Cooling Lake at N boat launch aref2el 776 |+ 788
Braidwood Cooling Lake at N boat launch 115720158 115 |+ 772
Braidwood Cooling Lake at 5 boat launch 1/28/2015] 551 |+ 785
Braidwood Cooling Lake at S boat launch R2er2015) -114 + 763
Braidwood Cooling Lake at 5 boat launch a/a/201s] 880 |+ T91
Braidwood Cooling Lake at S boat launch 11/4/2015] 166 |+ 998
DSs-02 3M1/2015) 1360 + 810
Ds-02 6/24/2015] 116.0 + 809
Ds-02 8/28/2015) 2290 + 832
Ds-02 101152015 207 + 779
Kankakee R at Des Plaines Cons Area Boat Launch 5262015 411 + T78B
Kankakee R. at Des Plaines Cons Area Boat Launch aref2insl 2620 + 838
Kankakee R. at Des Plaines Cons Area Boat Launch 11/4/2015] 17800 + 117.0
Kankakee R. at Kankakee River State Park boat launch 52620150 411 |+ 778
Kankakee R at Kankakee River State Park boat launch 8/a2015] 210 + 7889
Kankakee R. at Kankakee River State Park boat launch 11/42015] 142 + 990
Kankakee R. at Wilmington Island Park, S end of island above dam 17262015 21.0 '+ 900
Kankakee R. at Wilmington Island Park, S end of island above dam | 5/26/2015] -388 + 755
Kankakee R. at Wilmington Island Park, S end of island above dam 8/5/2015] 548 |+ 781
Kankakee R. at Wilmington Island Park, S end of island above dam 114205 213 |+ 8999
MVW-04 1M1772015] 1690.0 + 1340
MVW-04 4/18/2015] 34200 + 146.0
MVV-04 B/25/2015] 13100 + 1080
MVW-04 10/22/2015) 14400 + 111.0
MW-109 D IM12015) 1500 + 1030
MW-108 D 4122015 854 + 1010
MW-111 DR 3/972015 B898B |+ 797
MW-111 DR 5/6r2015 113.0 + 803
MW-112 D 3972015 119 + 100.0
MW-112 D Sfer20sl 115 + 71T
MW-130 D 3M1/2015) 1830 + 1040
MW-130 D 4122015 366 + 779

*U is Uncertainty at a 95% cormkence level.
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Location Date Result *U
MW-131D 3M1/2015] 1360 + 810
MW-131D 4/12/2015] 126.0 + B80.3
MW-134 D 392015 619 + 1010
MW-134 D 5/B/2015] 682 + 820
PW-00& 11202018 576 + 1020
PW-00& 4/8/2018] 94 + 801
PW-006F /2002015 551 + 1020
PW-006F 4/8/2018] 703 + B1.7F
PW-011 1/20/20158] 432 + 0996
PW-011 4/8/2015] -481 + 7545
PW-013 1/20/2015] 96 + 1010
PW-013 4/8/2015] 164 + 802
PW-016 1202018 312 + 1010
PW-016 4/87/2018] 351 + 808
SW-004 12002018 216 + 1010
SW-004 4/8/2015] 703 + 817

<iNo M8 |llinois Emergency Management Agency
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Tables A-2. Trending Graphs for Water from the Braidwood Area
(Highest results ongraphs indicate percentage of US EPA Drinking Water Standard)
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Braidwood Cooling Lake at North Boat Launch
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49,5% H-3 Drinking Water Standard

Kankakee R. at Des Plaines Conservation Area Boat Launch
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PW-015 Fatlan Well
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MW-112 D

500

r 5/16/2016 m - 5/10/2016
o
c
m
s b
3 g
3 - m Py
o ! : W
g ) T 12/27/2014 w® \Mr - | 12/27/2014
1e] ..DH,
£ [s]
- r i !
£ T
5 £
m L |
2 8/14/2013 e " Ny ” 8/14/2013
S , ,
< , _
-
|- \“‘ W
) 44142012 ' — 4/1/2012
o \
Q \
. W 1‘1"’,
— L _ 11/18/2010 2 a o 11/18/2010 8
a P ! a
)
[ 7/6/2009 L 7/6/2009
b\ .-,..I...I..-......P I
K 2/22/2008 , \\ _ 2/22/2008
/ i
! - — |
10/16/2006 ' 10/10/2006
5/28/2005
5/28/2005
[=] [=] [=] [=] [=]
& 8 8 8 ° 8 8§ §RERER°FEEE T
(1/13d) uopesuaouo) gy :\_u&_.o_umb_.uu:ou,m:_ o

lllinois Emergency Management Agency

38 of 126




MW-109 D
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MwW-131 D

39.1% H-3 Drinking Water Standard
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Table A-3. Sample Results foGrossAlpha/Beta Screening of Water from the

Braidwood Area
Results are inpicocuries per liter (pCi/L)

Location Alpha Beta
Date Result *U |Result *U
Braidwood Cooling Lake at N boat launch
1/28/2015 18 + 14 85 + 27
512612015 41 + 14 60 + 23
8152015 23 + 15 42 + 23
11/5/2015 21 + 14 60 + 23
Braidwood Cooling Lake at § boat launch
1/28/2015 09 + 14 1.7 + 25
5/26/2015 33 + 14 53 + 23
8/5/2015 19 + 14 51 + 23
11/4/2015 26 + 16 45 + 24
Kankakee R. at Des Plaines Cons Area Boat Launch
512712015 08 + 13 01 + 22
8152015 06 + 14 32 + 23
11/4/2015 22 + 186 39 + 24
Kankakee R. at Kankakee River 5tate Park boat launch
5/26/2015 08 + 1.3 29 + 23
8/5/2015 00 + 1.3 24 + 23
11/4/2015 08 + 15 40 + 24
Kankakee R. at Wilmington Island Park, S end of island above dam
1/28/2015 26 + 15 24 + 25
512612015 g5 + 13 16 + 22
8152015 07 + 14 36 + 23
11/4/2015 07 _* 15 29 + 24

*U is Uncertainty at a 95% confidence level.
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Table A-4. Gamma Spectroscopy Sample Results for Other Radionuclides in Water from the Braidwood Area

Results are in picocuries per liter (pCi/L)

Location Ba-140 Be-7 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1-131 K-40 Mn-54 Nb-95 Zn-65 Zr-95
Date Result U |Result “U |Result *U |Result U |Result “U |Result *U |Result U |Result “U |Result *U |Result U |Result “U |Result *U |Result U
Braidwood Cooling Lake at N boat launch

1/28/2015 -108 + 84 36 + 135 06 + 18 19 + 17 11 + 04 + 186 21+ 37 -03 + 31 (1680 + 294 | 04 + 17T 00 + 17 16 + 37 10 + 29
512612015 160 + 440 | 190 + 140 | -24 + 16 04 + 11 01 + 04 + 10 11 + 30 | 440 + 600 | 30 + 1650 | 10 + 12 02 + 26 12 + 25 19 + 27
8/5/2015 56 + 87 -16 + 80 11+ 11 11+ 13 0.3 + 03 + 11 32 o+ 21 16 + 48 [ 240 + 10| 02 + 10 01 + 14 25 + 22 27 o+ 21
11/5/2015 -1.0 + 260 | -210 + 13.0] 03 + 15 16 + 14 -0.3 + 01 + 13 07 _+ 37 00 + 230|630 + 140 12 + 14 28 + 22 00 + 286 54 + 29
Braidwood Cooling Lake at S boat launch

1/28/2015 48 + 157 | 50 + 235| 03 + 33 02 + 33 04 + 34 05 + 31 23 + 65 32 + 57 | 640 + 412 15 + 33 07 + 33 04 + 67 31 + 563
5/26/2015 40 + 400 | 70 + 130 | 12 + 24 01 + 17 10 + 17 03 + 17 03 + 54 | 280 + 340 130 + 270 | -09 + 20 28 + 34 17 + 40 11 + 37
8/5/2015 50 + 100|120 + 110 04 + 14 -38 + 15 15 + 13 08 + 11 05 + 37 -38 + 45 | 340 + 160 18 + 1.1 08 + 18 14 + 31 1.0 & 27
11/4/2015 40 + 330 30 + 130 05 + 23 12 + 1.7 00 + 17 02 + 17 24 + &1 00 + 280 | 310 + 210 15 + 20 11+ 28 1.9 + 42 07 _+ 37
Kankakee R. at Des Plaines Cons Area Boat Launch

512712015 70 + 220 | -34 + 02 07 + 12 18 + 10 03 + 10 | -01 + 10 | D2 + 35 30 + 150 150 + 160 01 + 09 27 + 18 15 + 24 01+ 21
8/5/2015 94 + 97 | 113 + 75 1.0 £+ 10 03 + 11 1.7 + 08 18 + 10 | 23 + 24 24 + 41 90 + 170| 09 + 089 22 + 11 08 =+ 23 18 + 17
11/4/2015 200 + 220)] 30 + 120 27 + 14 01+ 13 01+ 12 12 & 10 | 37 + 386 -40 + 180 [ 350 + 150 31 + 12 31+ 20 45 + 24 16 + 286
Kankakee R. at Kankakee River State Park boat launch

5/26/2015 830 + 490 40 + 150 | 08 + 15 17 + 14 1.0 + 45 + 11 90 + 49 30 + 600 (640 + 130| 03 + 14 32 + 24 08 =+ 27 96 + 27
8/5/2015 13 + 84 |-100 + 89 09 + 10 08 + 08 1.0 + 03 + 08 37 o+ 21 14 + 48 190 + 110 00 + 09 05 + 13 22 + 18 17 o+ 18
11/4/2015 20 + 340 50 + 130 17 + 23 12 + 1.8 20 + 08 + 17 73 + 59 | 110 + 3.0 [ 670 + 180 -21 + 19 32 + 29 04 + 43 20 + 39
Kankakee R. at Wilmington Island Park, S end of island above dam

1/28/2015 82 + 131 78 + 174 13 + 24 07 + 27 04 + 25 14 + 20 | 02 + 67 29 + 43 | 420 + 314 06 + 24 16 + 27 17 + &7 04 + 47
5/26/2015 40 + 490 | 10 + 235| 13 + 35 28 + 29 12 + 289 41 0+ 22 47 + 92 20 + 333630 + 294 | 11 + 24 43 + 45 02 + 65 13 + 61
8/5/2015 -01 + 83 51 + 886 11 + 10 | 02 + 09 04 + 08 04 =+ 08 -1.0 + 24 66 + 46 240 + 160 | 12 + 10 16 + 12 08 + 21 20 + 186
11/4/2015 -240 + 230 ] 100 *+ 130 ] 07 * 186 -09 + 15 -0.1 + 13 24 + 12 49 + 34 30 + 200|610 + 140 08 + 1.3 -46 + 23 54 + 26 -34 + 30

*U is Uncertainty at a 95%onfidence level.
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Table A-5. Soil Sample Results for Braidwood Area
Results are in picocuries per gram (pCi/g)

Location Ac-228 Ba-140 Bi-212 Bi-214 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 Mn-54

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U
Braidwood Cocling Lake at § boat launch

5/26/2015 11 + 00 00 + 03 11 + 02 10 + 00 00 + 00 00 + 00 00 + 00 00 + 00 00 + 00 | 191 + 05 00 + 00

8/5/2015 08 + 00 00 + 04 09 + 02 07 + 00 00 + 00 00 + 00 00 + 00 00 + 00 00 + 00 | 162 *+ 05 00 + 00
Evans-Judge Preserve

5/26/2015 02 + 00 04 + 02 04 + 01 02 + 00 00 + 00 00 + 00 00 + 00 01 + 00 00 + 00 | 113 + 04 00 + 00

8/5/2015 02 + 00 01 + 01 02 + 01 02 + 00 00 + 00 00 + 00 00 + 00 01 + 00 00 + 00 | 11 + 04 00 + 00
Wilmingten Island area

5/26/2015 06 + 00 02 + 04 06 + 041 09 + 00 00 + 00 00 + 00 00 + 00 0z + 00 00 + 00 | 148 + 04 00 + 00

8/5/2015 05 + 00 00 + 041 04 + 01 06 + 00 00 + 00 00 + 00 00 + 00 01 + 00 00 + 00 | 124 + 04 00 + 00
Location Nb-95 Pa-234m Pb-210 Pb-212 Pb-214 RA-226 Th-234 TI-208 U-235 In-65 ZIr-95

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U
Braidwood Cooling Lake at S boat launch

5/26/2015 00 + 00 03 + 11 17 + 04 11 + 00 11 + 00 + 02 07 + 04 10 + 00 01 + 00 00 + 00 00 + 00

8/5/2015 00 + 00 02 + 12 90 + 110] 09 + 00 08 + 00 + 0.2 04 + 10 07 + 00 01 + 00 00 + 00 00 + 00
Evans-Judge Preserve

5/26/2015 00 + 00 05 + 08 06 + 01 02 + 00 02 + 00 04 + 01 03 + 04 02 + 00 00 + 00 00 + 00 00 + 00

8/5/2015 0.0 + 00 04 + 08 32 + 64 02 + 00 03 + 00 05 + 041 12 + 06 02 + 00 00 + 00 00 + 00 00 + 0.0
\Wilmingten Island area

5i26/2015 00 + 00 18 + 08 + 04 06 + 00 10 + 00 + 02 09 + 03 05 + 00 01 + 00 00 + 00 00 + 00

8/5/2015 00 + 00 089 + 09 + 01 05 + 00 06 + 00 + 01 06 + 02 05 + 00 01 + 00 00 + 00 00 + 00

*U is Uncertainty at a 95% confidence level.
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Table A-6. Sediment Sample Results for Braidwood Area
Results are in picocuries per gram @i/g)

Location Ac-228 Ba-140 Be-7 Bi-212 | Bi-214 Co-58 | Co-60 Cs-134 Cs-137 Fe-59 K-40 Mn-54
Date Result *U |Result *U Result *U |Result “U Result *“U |Result *U Result *U |Result *U Result *“U |Result *“U Result *U |Result *U
Braidwood Cooling Lake at N boat launch
5/26/2015 01+ 0.1 0.0+ 1.2 + 05+ 0.3 03+ 01 01+ 0.0 0.0+ 0.0 0.0+ 0.0 0.0+ 00| 02+ 011 107 + 0.9 0.0+ 0.0
8/28/2015 0.3+ 00 04+ 0.3 0.1+ 0.1 0.1+ 0.1 0.2 + 0.0 0.0+ 0.0] 0.0 + 0.0 0.0+ 0.0 0.0+ 0.0 0.0+ 0.0 124+ 0.4 0.0 + 0.0
Kankakee R. at Kankakee River State Park boat launch
5/26/2015 06+ 01 00+ 02 + 06+ 03 10+ 01 00+ 0.0 00+ 0.0 00+ 0.0 01+ 0.0 00+ 01 155+ 09 00+ 0.0
8/5/2015 03+ 00 01+ 0.1 0.8+ 0.1 04+ 0.1 0.6+ 0.0] 0.0+ 0.0 0.0+ 0.0) 0.0+ 0.0] 0.1+ 0.0] 0.0+ 000 140+ 0.5 0.0+ 0.0
Kankakee R. at Wilmington Island Park, S end of island above dam
5/26/2015 08 + 00 -10+ 0.7 31+ 0.2 09+ 0.2 14+ 0.0 00+ 0.0 0.0+ 0.0 0.0 + 0.0 0.1+ 0.0 00+ 01 169 + 06 0.0+ 0.0
8/5/2015 07+ 0.0 01z 0.1 0.9+ 0.1 06+ 0.1 1.0+ 0.0] 0.0+ 0.0] 0.0+ 0.0) 0.0+ 0.0] 0.1+ 0.0 0.0+ 0.0 169+ 0.5 0.0+ 0.0
Location Nb-95 Pa-234m Pb-210 Pb-212 Pb-214 Ra-226 Th-234 TI-208 U-235 Zn-65 Zr-95
Date Result *U  |Result *U Result *U |Result “U Result U |Result *U  Result *U |Result *U Result *U |Result U Result *U
Braidwood Cocling Lake at N beat launch
5/26/2015 00+ 0.1 21+ 31 0.5+ 0.3 02+ 0.0 04+ 0.1 07+ 0.4 03+ 0.3 02+ 0.1 0.0+ 00| -02+ 0.1 01+ 0.1
8/28/2015 00+ 0.0 21+ 0.7 38+ 6.5 02+ 0.0 02+ 0.0 02+ 0.1 03+ 06 02+ 0.0 00+ 0.0 00+ 0.0] 00+ 0.0
Kankakee R. at Kankakee River State Park boat launch
5/26/2015 00+ 0.0 15+ 1.9 1.8+ 0.6 07 + 0.0 1.1+ 0.1 1.3+ 0.4 1.0+ 0.8 06 + 0.1 01+ 00| -01+ 0.0] 0.0+ 0.0
8/5/2015 0.0+ 0.0 0.8 + 1.0 1.2 + 0.1 0.4 + 0.0 0.6+ 0.0 1.2+ 0.1 05+ 0.1 0.3+ 0.0 0.1+ 0.0 0.0+ 0.0] 0.0+ 0.0
Kankakee R. at Wilmington Island Park, S end of island above dam
5/26/2015 | 00+ D.0| 18+ 1.5 27+ 0.2 1.0+ 0.0 16+ 0.0 24+ 02 1.1+ 0.2 0.8+ 0.1 01+ 0.0 0.0+ 0.0] 0.0+ 0.0
8/5/2015 0.0+ 0.0) 1.0 + 1.1 9.0+ 11.0 0.8+ 0.0 1.2 + 0.0) 1.8 + 0.2 0.7 + 1.0 0.7 + 0.0) 0.1+ 0.0 0.0+ 0.0] 0.0+ 0.0)

*U is Uncertainty at a 95% confidence level.
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Table A-7. Fish Sample Results for Braidwood Area
Results are in picocuries per kilogram (pCi/kg)

Location Ba-140 Be-7 Co-58 Co-60 Cs-134 Cs-137 Fe-59

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U

Braidwood Plant Effluent (Bottom Feeder)

8/5/20145 |-8[}_[} + 11[}_[}|-99_[} + 600 ] 68 + 65 10 + 63 76 + 567 |-140 + 55 80 + 170

Braidwood Plant Effluent (Tep Feeder)

8/5/2015 -400 + 1100] -420 + 600 | 161 + 72 -42 + 68 48 + 63 -i4 + 66 10 + 190

Location 1-131 K-40 Mn-54 Nbh-95 Zn-65 Zr-95

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U

Braidwood Plant Effluent (Bottom Feeder)

8/5/20145 |64_0 * 850 |3010_0i 1500 -03 * 61 32 * 02 10 * 150 | 250 * 120

Braidwood Plant Effluent (Top Feeder)

8/5/20145 |69_[} * 860 |301[}_[}i 1600 49 * 61 20 * 110| 70 * 130 ] 280 * 140

*U is Uncertainty at a 95% confidence level.
Table A-8. Vegetation Sample Results for Braidwar Area
Results are in picocuries per kilogram (pCi/kg)

Location Ba-140 Be-7 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1-131 K-40 Mn-54 Nb-95 Zn-65 Zr-95
Date Result *U |Result *U |Result *U |Result *U |Result *U |Result U |Result *U |Result U |Result *U |Result *U |Result *U |Result *U |Result U
Braidwood Cooling Lake at § boat launch
5/26/2015 01 + 04| 13 + 04|00 + 00|00 + 00|00 + 00|00 + 00|01 + 01|00 + 03 |280 + 17|00 + 00| 00 + 01| -01 + 01 ] 00 + 01
8/5/2015 01 + 01|60 + 02|00 + 00 00 + 00 o0 + 00|00 + 00 00 + 00|00 + 00122 + 0400 + 00] 00 + 00 ] 00 + 00] 00 + 0O
Evans-Judge Preserve
5/26/2015 01 + 03|08 + 02|00 + 00|00 + 00|00 + 00|00 + 00|00 + 01|00 + 01 |213 + 12| 00 + 00| 00 + 00| -01 + 01 | 00 + 0O
8/5/2015 00 + 0122 + 01|00 + 00 oo + oo oo + o0 oo + 00 |00 + 00|01 + 00166 + 056 00 + 00| 00 + 00| 00 + 00| 00 + 0O
Wilmington Island area
5/26/2015 | 01 + 04 (11 + 04|00 + 00|00 + 00|00 + 00|00 + 00 -01 + 01| 02 + 03 |240 + 16| 00 + 00| 00 + 01| 00 + 01| 00 + 01
8/5/2015 01 + 01|26 + 02|00 + 00 oo + o00ofoo + o0o0foo + 00 o0 + 0101 + 01132+ 06]o00 + 00]o00 + 00] 00 + 01] 00 + 00

*U is Uncertainty at a 95% confidence level.
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Table A-9. Braidwood Gamma Detection Network Results

* qRhy

Key for Braidwood GDN Stations:

— Station A StationE  — Station ) — StationN
— StationB — StationF Station K — Station P
— StationC — StationG — StationlL StationQ

StationD = StationH = Station M = StationR
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Table A-1Q Summary of Ambient Gamma Results for Braidwood Area

Quarter1 | Quarter 2 | Quarter 3 | Quarter 4 | Annual Dose
Location | mrem/day | mrem/day | mrem/day | mrem/day | mremiyear
BEROO1 0.104 0.144 0137 46.8
BRODS 0.093 0.099 0.118 0.102 376
BRODS 0.108 0.086 0.126 0.124 40.5
BRO10 0.080 0.077 0.124 0101 35.8
BRO12 0.064 0.062 0.080 0.073 255
BRO14 0.071 0.056 0.083 0.067 253
BRO15 0.049 0.066 0.065 0.058 21.7
BRO16 0.072 0.049 0.099 0.083 276
BRO17 0.066 0.070 0.084 0.059 255
BROZ0 0.080 0.062 0.084 0.060 26.1
BRO25 010 0.057 0.106 0.095 32.8
BROZT 0.067 0.058 0.082 0.069 252
BROZ29 0.076 0.060 0.088 0.067 26.6
BRO3 0.058 0.036 0.073 0.075 221
BRO32 0.070 0.050 0.068 0.055 222
BRO33 0.082 0.060 0.088 0.083 28.6
BRO34 010 0.075 0.124 0.110 374
BRO35 010 0.094 0.144 0.122 42 1
BRO36 0.064 0.062 0.089 0.055 246
BRO37 0.070 0.060 0.076 25.1
BRO38 0.073 0.071 0.081 0.077 276
BRO39 0.093 0.106 0117 0.109 38.8
BRO40 0112 0.114 0.159 0.118 459
BRO41 0.075 0.064 0.085 0.071 26.9
BRO42 0.085 0.100 356
BRO43 0.058 0.073 0.075 25.1
BRO44 0.063 0.044 0.086 0.054 225
BRO45 0.069 0.037 0.072 0.065 222
BRO46 0.067 0.040 0.093 0.051 229
BRO4T 0.068 0.045 0.064 21.5
BRO48 0.067 0.049 0.081 0.055 23.0
BRO49 0.069 0.027 0.079 0.061 21.5
BRO50 0.080 0.071 0112 0.083 316
BRO51 0.051 0.038 0.074 0.060 20.3
BRO52 0.090 0.063 279
BRO53 0.105 0.096 0.123 0.094 38.1
BRO54 0.059 0.078 0.082 0.055 25.0
BRO55 0.074 0.054 0.085 0.072 26.0
BRO56 0.091 0.075 0.092 0.086 31.4
BROST 0.123 0.126 0117 44 5
BRO58 0.100 (0.089 0.135 0.113 39.9
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Quarter1 | Quarter 2 | Quarter 3 | Quarter 4 | Annual Dose
Location | mrem/day | mrem/day | mrem/day | mrem/day | mremlyear
BR-RSA 0.060 0.053 0.076 0.069 23.5
BR-RSB 0.055 0.049 0.075 0.050 20.9
BR-RSC 0.0a7 0.075 0.079 0.068 255
BR-RSD 0.059 0.069 0.078 0.064 24 6
BR-RSE 0.067 0.041 0.080 0.066 23.2
BR-RSF 0.059 0.073 0.061 23.5
BR-RSG 0.077 0.045 0.090 0.064 252
BR-RSH 0.077 0.081 0.096 0.087 311
BR-RSJ 0.092 0.086 0113 0.086 34 .4
BR-RSK 0.070 0.075 0.085 0.055 26.0
BR-RSL 0.065 0.062 0.086 0.080 26.7
BR-RSM 0.064 0.060 0.076 0.068 24 .5
BR-RSN 0.051 0.055 0.078 0.062 22 4
BR-RSP 0.053 0.039 0.075 0.059 20.6
BR-RSO) 0.062 0.048 0.071 0.047 20.8
BR-RSR 0.064 0.099 0.074 28.8

Blanks in the tablendicate that dosimeters were missing at the end of the quarter.
Annual Dose column based 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 lite (pCi/L)

Location Date | Result *U
Des Plaines K. at Channahon St. Park (1&M Canal Trail) 1/28/2015] -321 '+ 760
Des Plaines K. at Channahon 5t. Park (1&M Canal Trail) H272015| BAOD + 1010
Des Plaines K. at Channahon St. Park (1&M Canal Trail) 8/6/2015] 502 |+ T80
Des Plaines K. at Channahon 5t. Park (1&M Canal Trail) 11/4/2015] 5896 |+ 786
Des Plaines F. at McKinley Woods Will Co. Forest Preserve | 5/27/2015] 47 '+ 8990
Des Plaines K. at McKinley Woods Will Co. Forest Preserve | B/6/2015] 350 '+ 805
Des Plaines F. at McKinley Woods Will Co. Forest Preserve | 11/4/2015] -925 '+ 972
Heideke Lake Bank Fish area 526/2015] 401 '+ 998
Heideke Lake Bank Fish area a8/er2018] 233 |+ 802
|&M Canal above Chann. St. Park S272Mmel 47+ 990
|&NM Canal above Chann. 5t. Park 862015 261 |+ 773
|&M Canal above Chann. St. Park 11/4/2015] 1080 + 799
lllinois R. at Dresden Island Lock and Dam 1/28/2015] -350 + 886
lllinois K. at Dresden Island Lock and Dam 52e/2015] 418.0 + 1080
lllinois R. at Dresden Island Lock and Dam B/6/2015] 3660 + 892
lllinois K. at Dresden Island Lock and Dam 11/4/2015] 323.0 + 1070
lllinois R. at Morris boat launch (Rie 47 bridge) 1/28/2015] 00 |+ 894
lllinois K. at Morris boat launch (Rte 47 bridge) 526/2015] 208.0 + 1040
llinois R. at Marris boat launch (Rte 47 bridge) B/6/2015] 3430 + 88T
lllinois K. at Morris boat launch (Rte 47 bridge) 11/4/2015] 1940 + 104.0
Well @ Dresden Island Lock & Dam 262015 543 |+ 977
Well @ Dresden Island Lock & Dam 8/6/2015] 350 |+ 805
Well @ Dresden Island Lock & Dam 11/4/2015] 4.7 + 993

*U is Uncertainty at a 95% confidence level.
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Tables B2. Trending Graphs for Water from theDresdenArea
(Highest results ongraphs indicate percentage of US EPA Drinking Water Standard)
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Des Plaines River at McKinley Woods

0.93% H-3 Drinking Water Standard

AL

1/31/2016

7/15/2015

12/27/2014

6/10/2014

11/22/2019
1]

[=]

5/6/2013

10/18/2012

4/1/2012

300

(=]
(=]
o~

g ° 8 8

- -

(1/12d) uonenuaouo) g4

9/14/2011
8
"

Heideke Lake Bank Fish Area

0.36% H-3 Drinking Water Standard

/
\

200

o
)
—

D D D D m
[=] w sl
— ! —

(1/12d) vonenuaduo) ¢H

-150

1/31/2016

7/15/2015

12/27/2014

6/10/2014

11/22/20134

o

5/6/2013

10/18/2012

4/1/2012

9/14/2011

lllinois Emergency Management Agency

52 of 126



lllinois River at Dresden Island Lock and Dam

16.5% H-3 Drinking Water Standard

o 1/31/2016
W 7/15/2015
- 12/27/2014
V
lw 6/16/2014
L 1172202008

=1
]
=]

I\

B 5/6/2013

F 10/18/2012

A 3 4/1/2012

2
g

9/14/2011
S m & m 9o
M oSN N =

mmmmmmmom
) (1/12d) uonenuasuo) gy

Well @ Dresden Lock and Dam

0.4% H-3 Drinking Water Standard

/I

1/31/2016

7/15/2015

12/27/2014

6/10/2014

Date

11/22/2013

5/6/2013

10/18/2012

44112012

150

' —
|

(1/12d) vonenuasuo) ¢y

g

lllinois Emergency Management Agency

53 of 126



TableB-3. Sample Redts for Alpha/Beta Screening of Water from theDresdenArea
Results are in picocuries per liter (pCi/L)

Location Alpha Beta
Date Result *U |Result *U
Des Plaines R. at Channahon S5t. Park (I1&M Canal Trail)
112812015 03 + 14 30 + 26
52712015 01 + 14 46 + 23
86,2015 07 + 13 39 + 23
11/4/2015 10 + 13 54 + 23
Des Plaines R. at McKinley Woods Will Co. Forest Preserve
52712015 08 + 14 49 + 23
86,2015 09 + 13 55 + 25
11/4/2015 1.1 + 13 56 + 23
Heideke Lake Bank Fish area
5262015 02 + 14 34 + 272
8/6/2015 10 + 13 63 + 25
I1&M Canal above Chann. 5t. Park
52712015 01 + 14 24 + 272
8162015 06 + 13 65 + 25
11/4/2015 1.1 + 13 57 + 23
lllinois R. at Dresden Island Lock and Dam
1/28/2015 11 + 14 42 + 26
52612015 05 + 14 21 + 272
8162015 03 + 13 50 + 25
11/4/2015 14 + 13 44 + 23
lllinois R. at Morris boat launch (Rte 47 bridge)
112812015 14 + 14 62 + 28
5/26/2015 01 + 14 28 + 272
8/6/2015 05 + 13 47 + 25
11/4/2015 09 + 13 51 + 23
Well @ Dresden Island Lock & Dam
5/26/2015 127 + 18 136 + 25
8/6/2015 126 + 18 133 + 27
11/4/2015 115 + 17 118 + 25

*U is Uncertainty at a 95% confidence level.
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TableB-4. Gamma Spectroscopy Sample Results for Other Radionuclides in Water from tBeesdenArea

Results are in picocuries per liter (pCi/L)

Location Ba-140 Be-7 Co-58 Co-60 Cs-134 Cs-137 Fe-69 1-131 K-40 Mn-54 Nb-96 Zn-65 ZR-95
Date Result “U_ |Result “U_|Result “U_|Result “U_ [Result “U_|Result “U_ |Result “U_|Result “U_|Result “U_ [Result “U_|Result “U_|Result “U_|Result “U
Des Plaines R. at Channahon St. Park (1M Canal Trail)
1/28/2015 57 + 80 24 + 143 | 14 + 19 01+ 158 19 + 18 08 + 186 00 =+ 33 07 + 31 220 + 216 | 00 =+ 17 04 + 19 18 + 29 07 + 33
512712015 -260 + 431 -20 + 235 | -31 + 25 07 + 24 01 + 22 22 + 22 26 + 13 | 200 + 333 |-400 + 353 | 01 + 24 20 + 37 -12 + 51 1.2+ 47
8/6/2015 -127 + 986 63 + 74 -03 + 1.0 10 + 10| -08 + 09 11+ 1.0 11 + 25 59 + 45 80 + 160 -058 + 09 27 + 13 28 + 22 38 + 18
11/4/2015 33.0 + 180] -20 + 100 14 + 13 07 _+ 08 01 _+ 089 0.0 + 09 01 + 30 70 + 160 [ 420 + 170] 01 + 10 | 13 + 16 08 + 22 39 + 18
Des Plaines R. at McKinley Woods Will Co. Forest Preserve
5/27/2015 290 + 372 | 40 + 235 16 + 27 06 + 22 12 + 24 06 + 19 23 + 57 |-140 + 353 | 730 + 204 | 03 + 22 21 + 39 46 + 49 05 + 51
8/6/2015 21 + B4 25 + 854 01 + 1.0 06 + 08 08 + 1.0 02 + 09 -08 + 23 41 + 50 | 278 + 94 02 + 09 09 + 13 44 + 17 16 + 19
11/4/2015 60 + 240] 330 + 120 10 *+ 17 -08 + 186 23 + 13 08 + 11 26 + 47 | 110 + 160 ] 120 + 180 ] 1.3 + 13 07 + 286 23 + 40 | 41 + 34
Heideke Lake Bank Fish area
5/26/2015 10 + 392 63 + 182 | 08 + 24 22 + 1 09 + 22 + 18 14 + 61 50 + 294 | 70 + 353 | 08 + 22 13 + 31 04 + 49 356 + 43
8/6/2015 130 + 110 B0 + 100 ] 13 + 15 23 + 1 04 + 42+ 141 50 + 35 05 + 46 | 230 + 170 ) 03 + 13 01 + 18 74 + 441 24 + 27
1&M Canal above Chann. St. Park
5/27/2015 140 + 353 | 70 + 196 | 18 + 25 01+ 4] 03 + 20 05 + 186 1.7 + 841 100 + 314 [ 330 + 196 | 1.0 + 19 22 + 358 -18 + 39 -1.3 + 43
8/6/2015 68 + 9.0 71 + 95 -08 + 11 -1.3 + 14 04 + 14 12+ 11 31+ 28 92 + 48 | 160 + 110) -02 + 09 08 + 13 29 + 20 14 + 20
11/4/2015 70 + 210|150 + 120 ] 09 + 14 16 + 09 01+ 3 05 + 10| 41 + 36 |-1560 + 180 | 370 + 160 | 15 + 1.2 20 + 22 05 + 24 04 + 26
lllinois R. at Dresden Island Lock and Dam
1/28/2015 19 + 88 32 + 159 21 + 19 09 + 22 05 + 22 08 + 18 07 + 39 36 + 33 | 550 + 255 01 + 20 17 + 22 12 + 35 17 + 35
5/26/2015 230 + 490 -30 + MO 06 + 23 09 + 18 04 + 17 10 + 186 04 + 59 | 550 + 520 ]-210 + 290 | 01 + 19 14 + 31 -16 + 38 -3.0 + 39
8/6/2015 17+ 91 35 + 886 01+ 11 11 + 1.0 05 + 08 07 + 09 06 + 24 -49 + 485 30 + 170| 04 + 09 14 0+ 12 28 + 20 | 21 + 17
11/4/2015 -33.0 £ 200 ] -110 + 110 [ 156 *+ 13 16 + 1.1 01+ 11 01 _+ 10 13 + 28 | 220 + 180 80 + 130] 01 + 10| 19 + 19 468 + 21 33+ 27
lllinois R. at Morris boat launch (Rte 47 bridge)
1/28/2015 31 + 86 28 + 149 | 14 + 20 14 + 22 01 + 20 05 + 20| 05 + 39 05 + 31 260 + 216 01 + 19 02 + 20 | 22 + 43 22 + 35
5/26/2015 210 + 392|118 + 169 | 14 + 24 08 + 20| 02 + 20 08 + 18 22 + 63 50 + 274|240 + 333 11 + 18 -08 + 35 24 + 49 05 + 41
8/6/2015 11 + 90 | -32 + 89 01 + 11 03 + 12 09 + 10 | -01 + 11 26 + 24 71 + 51 40 + 120)| 06 + 10 | -06 + 14 08 + 21 12 + 19
11/4/2015 240 + 200 ] 135 + 93 1.1+ 13 1.7 + 10 | 06 + 10 18 _+ 09 11 + 32 | 120 + 140 170 + 180 | 04 + 10 | 22 + 17 -1.8 + 25 -05 + 22
Well @ Dresden Island Lock & Dam
5/26/2015 30 + 500| 1.0 + 120 | 02 + 24 03 + 17 10 + 18 11 + 158 53 + 66 | 470 + 600 | 70 + 230 | 04 + 19 -03 + 35 02 + 42 16 + 43
8/6/2015 10 + 100] 24 + 91 16 + 141 21+ 12 06 + 11 21 + 10| 21 + 25 79 + 59 | 190 + 120 10 + 10 06 + 15 -18 + 23 11 + 21
11/4/2015 220 + 190 ] 40 + 100 [ 04 =+ 12 01 + 09 30 + 10 + 08 47 + 28 80 + 170 ] 460 + 110] 02 + 09 36 + 17 13 + 19 01 + 22

*U is Uncertainty at a 95% confidence level.
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TableB-5. Soil Sample Results fdbresdenArea
Results are in picocuries per gram (pCi/g)

Location Ac-228 Ba-140 Bi-212 Bi-214 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 Mn-54

Date Result “U [Result “U [Result “U |Result "U |Result “U |Result *U |Result “U |Result “U [Result *U |Result "U |Result U
Heideke Lake Boat Launch

5/26/2015 07 + 00 01 + 03 1.0 + 01 14 + 00 00 + 00 00 + 00 00 + 00 00 + 00 01 + 00 | 222 + 08 00 + 00

BI6/2015 06 + 00 01 + 01 05 + 01 10 + 00 00 + 00 00 + 00 00 + 00 01 + 00 00 + 00 163 + 05 00 + 00
Minooka Comm HS

5272015 0 + 00 01 + 04 13 + 02 13 + 00 00 + 00 00 + 00 00 + 00 01 + 00 01 + 00 167 + 05 00 + 00

8/6/2015 1.1+ 00 01 + 041 1.0 + 02 1.2 + 00 00 + 00 00 + 00 00 + 00 01 + 0.0 00 + 00 177 + 05 0.0 + 00
Location Nb-95 PA-234m Pb-210 Pb-212 Pbh-214 Ra-226 Th-234 TL-208 U-235 Zn-65 ZR-95

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U
Heideke Lake Boat Launch

5/26/2015 00 + 00 06 + 10 16 + 05 08 + 00 165 + 00 29 + 02 11 + 04 07 + 00 02 + 00 00 + 00 00 + 00

8/6/2015 00 + 00 07 + 141 16 + 02 06 + 00 11 + 00 20 + 02 10 + 02 06 + 00 01 + 00 00 + 00 00 + 00
Minooka Comm HS

5272015 00 + 00 09 + 12 + 02 10 + 00 + 00 25 + 02 14 + 03 10 + 00 02 + 00 00 + 00 00 + 00

8/6/2015 00 + 00 05 + 120 + 120 11 + 00 + 00 24 + 03 21 + 1.1 08 + 00 01 + 00 00 + 00 00 + 00

*U is Uncertainty at a 95% confidence level.
TableB-6. SedimentSample Results foDresdenArea
Results are in picocuries per gram (pCi/g)

Location Ac-228 Ba-140 Be-7 Bi-212 Bi-214 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 Mn-54

Date Result *U |Result *U |Result U |Result *U |Result *U |Result *U |Result *U |Result U |Result *U |Result U |Result *U |Result *U
Dresden Lock and Dam

bBI26/2015 11 + 01 1.0 £+ 12 + 10 + 03 18 + 01 00 + 00 01 + 00 01 + 00 01 + 01 00 + 041 191 + 1.1 00 + 00

8/28/2015 09 + 0.0 06 + 05 19 + 02 08 + 02 1.3 + 0.0 00 + 00 00 + 0.0 00 + 00 0.1 + 00 00 + 00 19.5 + 06 00 + 0.0
Location Nb-95 PA-234m Pb-210 Pb-212 Pb-214 Ra-226 Th-234 TL-208 U-235 Zn-65 ZR-95

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U
Dresden Lock and Dam

5/26/2015 00 + 00)] 39 + 28| 46 + 05|11 + 01|21 + 01|34 + 05|11 + 06|10 + 01| 02 + 00| 01 + 00| 00 + 0O

8/28/2015 00 + 00 -04 + 13 27 + 04 10 + 00 14 + 00 30 + 03 08 + 04 08 + 00 02 + 00 00 + 00 00 + 00

*U is Uncertainty at a 95% confidence level.
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TableB-7. Vegetation Sample Results fdbresdenArea
Results are in picocuries per kilogram (pCi/kg)

Location Ba-140 | Be-7 Co58 |  Co-60 Cs-134 Cs-137 Fe-59
Date Result *U  Result *U |Result *U  Result *U |Result *U |Result *U |Result *U
Heideke Lake Boat Launch Area
5/26/2015 00 + 0.1 10 + 02 00 + 00 00 + 00 00 + 00 00 + 00 00 + 0.1
8/6/2015 08 + 045 48 + 04 00 + 00 01 + 00 00 + 00 00 + 00 0z + 01
Minooka Community High School
52712015 01 + 02 36 + 04 00 + 00 00 + 00 00 + 00 00 + 00 01 + 01
8/6/2015 01 + 02 27 + 02 00 + 00 00 + 00 00 + 00 00 + 00 0o + 00
Location -131 K-40 Mn-54 Mb-85 Zn-65 ZR-85
Date Result *U |Result *U  Result *U |Result *U  Result *U |Result *U
Heideke Lake Boat Launch Area
52612015 00 + 0.1 239 + 13 00 + 00 00 + 00 00 + 01 00 + 00
B/6/2015 01 + 03 2356 + 12 o0 + 00 00 + 01 00 + 01 01 + 01
Minooka Community High School
52712015 00 + 01 275 + 16 00 + 00 00 + 00 00 + 01 00 + 00
B/6/2015 01 =+ 01 96 =+ 04 00 + 00 00 + 00 00 + 00 00 + 00

*U is Uncertainty at a % confidence level.
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Table B8. Gamma Detection Network Results for Dresden Area
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Table B-9. Summary of Ambient Gamma Results f@resdenArea

Quarter1 | Quarter2 | Quarter 3 | Quarter 4 |Annual Dose
Location | mrem/day | mrem/day | mrem/day | mrem/day | mremlyear
DRO01 0.066 0.099 0.071 0.062 2718
DR0O02 0.057 0.095 0.075 0.058 26.01
DRO0O3 0.064 0.119 0.085 0.071 30.93
DRO04 0.121 0.133 0.1 0174 4818
DROO7 0.073 0.128 0.082 0.063 3157
DR0O0Y 0.078 0.105 0.092 0.064 3093
DR0O13 0.068 0.119 0.089 0.088 3322
DRO20 0.086 0.119 0.1 0.088 3586
DR021 0.05 0.093 0.072 0.053 24 46
DR0O22 0.05 0.087 0.06 0.065 2391
DR023 0.072 0.078 0.091 0.05 26.55
DR025 0.05 0.056 0.063 0.046 19 62
DR0O26 0.047 0.068 0.088 0.05 23.08
DR0O27 0.062 0.077 0.091 0.084 28.65
DR031 0.066 0.063 0.076 0.061 24 27
DR033 0.056 0.063 0.058 0.061 21.81
DR0O36 0.085 0.092 0113 0.114 36.87
DR0O39 0.092 0.118 0.111 0.108 3815
DR0O40 0.109 0.124 0.134 0.1 42 61
DR041 0.084 0.087 0.083 0.089 31.320
DR043 0.096 0127 0.113 0107 40 42
DR0O46 0.049 0.048 0.054 0.053 18.62
DR048 0.095 0.101 0.092 3504
DRO50D 0.051 0.069 0.07 0.079 24 55
DRO52 0107 0.108 0117 40.52
DR053 0.074 0.082 0.07 27.50
DRO56 0103 0.103 0.104 0.106 3796
DROGD 0.089 0.087 0.072 3017
DR0OG2 0.057 0.1 0.104 0.097 32 67
DR0OG5 0.102 0111 0.124 0.103 4015
DROG6 0.041 0.085 0.077 0.064 2436
DROE8 0.078 0.081 0.083 0.078 2920
DRO70D 0.063 0.069 0.093 0.104 30.02
DRO73 0.081 0.12 0117 0.085 3677
DRO75 0.073 0.103 0.111 0.097 35.04
DROT6G 0.039 0.045 0.066 0.073 20.35
DROT7 0.06 0.092 0.105 0.089 31.587
DROT8 0.08 0.103 0.113 0.102 36.32
DRO8D 0.09 0.123 0113 0123 40.97
DR081 0.067 0.105 0.108 0.116 36.14
DR0&2 0.076 0.104 0.099 33.95
DR0O&3 0.069 0.089 0.098 0.087 32.30
DR084 0.069 0.108 0.086 0.086 31.94
DRO87 0.087 0.091 0.096 0.102 34 31
DR089 0.064 0.098 0.082 29 68
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Quarter 1 | Quarter 2 | Quarter3 | Quarter 4 | Annual Dose
Location | mrem/day | mrem/day | mremfiday | mrem/day | mremlyear
DR091 0 065 0104 0.088 0073 3011
DR093 0066 0.092 0099 0.07 2984
DR095 0.078 0.113 0.107 0.101 36.41
DRO96 0.083 0.083 0.1 0.082 31.76
DR097 0.103 0.134 0.124 0.109 42 89
DR098 0.055 0.085 0.061 0.06 23.82
DR0%9 0105 0109 0118 0109 40.33
DR100 0.075 0.09 0.108 0.098 33.95
DR102 0.069 0.131 0.107 0.104 37.50
DR103 0.103 0.114 0.132 0.133 43.98
DR104 0.117 0.116 0.132 0.128 44.99
DR105 0.048 0.067 0.064 0.062 22.08
DR106 0035 0 068 0.064 2032
DR107 0.075 0.09 0.074 29.08
DR108 0.088 0.07 0.105 0.106 33.67
DR109 0.092 0.13 0.12 0.097 40.06
DR110 0.054 0.047 0.066 0.056 20.35
DR111 0.057 0.058 0.066 0.067 22.45
DR112 0072 0102 0.098 0.088 32 85
DR113 0.098 0.125 0.13 0.113 42 61
DR114 0.086 0.129 0.144 0.128 44 .44
DR115 0.092 0.118 0.107 0.095 37.60
DR116 0.053 0.068 0.08 0.082 25.82
DR117 0.074 0.082 0.077 28.35
DR118 0 061 0.088 0075 0074 2718
DR-RSA 0.088 0.107 0.085 0.096 34.40
DR-RSB 0.1 0.126 0.104 0.101 39.33
DR-RSC 0.096 0.098 0.134 0.107 39.69
DR-RSD 0.099 0.11 0.121 0.113 40.42
DR-RSE 0.07 0.082 0.1 30.66
DR-RSF 0058 0.075 0078 0.089 2738
DR-RSG 0.056 0.107 0.081 0.09 30.48
DR-RSH 0.048 0.067 0.072 0.057 22.36
DR-RSJ 0.064 0.101 0.091 0.081 30.75
DR-RSK 0.07 0.118 0.081 0.084 32.21
DR-R3L 0074 0111 0.085 0.101 3385
DR-RSM 0102 0155 0133 0136 4800
DR-RSN 0.053 0.092 0.065 0.046 23.36
DR-RSP 0.071 0.096 0.092 0.078 30.75
DR-R3Q 0.064 0.113 0.087 0.075 30.93
DR-R5R 0.08 0.125 0.118 0.106 29.15

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

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

Location Date Result *U
DnS Lowden State Park Boat Ramp W of Rock River 4/30/2015] 234 + 802
DnS Lowden State Park Boat Ramp W of Rock River 7/8/2015] 846 + 791
DnS Lowden State Park Boat Ramp W of Rock River 10157205 413 + 782
DnS Public Parking W of Rock River 4/30/2015] 747 + 816
Dn&S Public Parking W of Rock River 7/8/2015| 732 + 7848
Dn&S Public Parking W of Rock River 1015205 276 + 76.3
Oregon Park East 10M15/2M5 779 + 790
Pool of the Rock R., Oregon 4/30/2015] 257 |+ 803
Pool of the Rock R., Oregon 7/8/2015| 66.1 + 1000
Pool of the Rock R., Oregon 10/M15/2015] -207 + 76.5
Rock R. Boat Ramp Near the Lake Louise Sample Point 4/30/2015] 304 + 804
Rock R. Boat Ramp Near the Lake Louise Sample Point 7/6/2015] -14.2 |+ 986
Rock R. Boat Ramp Near the Lake Louise Sample Point 10157205 115 + 774
Rock R., DnS of the Intersection With Woodland Creek (UpS) 4/30/2015] 21.0 '+ 801
Rock R., DnS of the Intersection With Woodland Creek (UpS) 7/8/2015] 496 + 1000
Rock R., DnS of the Intersection With Woodland Creek (UpS) 10152015 -20.7 + 76.5
Rock R., Just UpS of the Byron Cooling Water Discharge (UpS) 4/30/2015) 7.0 + 798
Rock R., Just UpS of the Byron Cooling Water Discharge (UpS) 7/6/2015] 401 |+ 999
Rock R., Just UpS of the Byron Cooling Water Discharge (UpS) | 1011520151 00 + 771
Woodland Creek, UpS of the Intersection With Rock R. (UpS) 4/30/2015] 327 |+ 805
Woodland Creek, UpS of the Intersection With Rock R. (UpS) 7/8/2015] 26.0 '+ 995

*U is Uncertainty at a 95% confidence level.
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Tables G2. Trending Graphs for Water from the Byron Area
(Highest results ongraphs indicate percentage of US EPA Drinking Water Standard)
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Pool of the Rock River, Oregon, IL
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Table G3. Sample Results for Alpha/Beta Screening of Water from the Byron Area
Results are in picocuries pr liter (pCi/L)

Location Alpha Beta
Date Result *U |Result *U
DnS Lowden State Park Boat Ramp W of Rock River
4/30/2015 03 + 13 19 + 22
7182015 05 + 13 34 + 23
10/15/2015 02 + 14 33 + 21
DnS Public Parking W of Rock River
4/30/2015 06 + 13 25 + 22
7182015 04 + 13 39 + 23
10/15/2015 02 + 14 58 + 22
Oregon Park East
10/15/2015 07 + 14 30 + 22
Pool of the Rock R., Oregon
4/30/2015 00 + 13 24 + 22
71812015 10 + 14 22 + 22
10/15/2015 04 + 14 35 + 22
Rock R. Boat Ramp Near the Lake Louise Sample Point
4/30/2015 07 + 13 46 + 23
71812015 07 + 13 25 + 22
10/15/2015 02 + 14 31 + 21
Rock R., DnS of the Intersection With Woodland Creek (UpS)
4/30/2015 02 + 13 13 + 22
7182015 03 + 14 28 + 23
10/15/2015 02 + 14 21 + 21
Rock R., Just Up5S of the Byron Cooling Water Discharge (UpS)
4/30/2015 06 + 13 41 + 23
7182015 03 + 13 18 + 22
10/15/2015 07 + 14 50 + 22
Woodland Creek, UpS of the Intersection With Rock R. (UpS)
4/30/2015 04 + 13 28 + 22
71872015 07 + 13 06 + 22

*U is Uncertainty at a 95% confidence level.
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TableC-4. Gamma Spectroscopy Sample Results for Other Radionuclides in Water from tBgron Area
Results are in picocuries per liter (pCi/L)

Location Ba-140 Be-7 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1131 K-40 Mn-54 Nb-85 Zn-65 Zr-85

Date Result “U |Result “U |Result “U |Result “U |Result “U |Result “U |Result “U |Result “U |Result “U |Result “U |Result “U |Result “U |Result U
DnS Lowden State Park Boat Ramp W of Rock River

4/30/2015 89 + 122 | 72 + 1581 | -03 + 19 04 + 17 -05 + 19 03 + 09 + 39 -59 + 63 | 330 + 216 03 + 19 08 + 22 22 + 358 25 + 33

718/2015 50 + 160|150 + 120 15 + 14 07 + 14 02 + 13 34+ 13 -07 + 31 80 + 120] 20 + 140 02 + 12 1.0 + 18 03 + 24 02 + 286

10/15/2015 150 + 150|160 + 110 ]| 01 + 13 14 + 1.1 05 + 11 16+ 39 + 30 )180 + 110 50 + 150 ] 01 + 11 20 + 17 45 + 26 40 + 22
DnS Public Parking W of Rock River

4/30/2015 14 + 145 113 + 182 07 + 20 | 01 + 24 1.7 + 22 -09 + 22 23 + 55 38 + 65 | 530 + 274 | 02 + 24 04 + 25 50 + 53 09 + 41

71812015 40 + 120 -223 + 92 03 + 141 02 + 09 7 + 09 04 + 09 30 + 26 42 + 79 | 180 + 170 -02 + 10 | -04 + 13 24 + 21 07 + 17

10/15/2015 60 + 68 91 + 86 31+ 10 ] -03 + 1.0 11+ 10 | 02 + 11 27+ 2.1 62 + 33 | 150 + 120 -02 + 10 | 03 + 13 02 + 2.1 06 + 2.1
Oregon Park East

10/15/2015 | 62 + 86 38 + 715 11 + 09 16+ 10 01 + 10 25 + 10 11+ 25 46 + 36 | -330 + 170 | 18 + 09 26+ 13 48 + 24 24 + 18
Pool of the Rock R., Oregon

4/30/2015 23 + 125] 31 + 137 | -07 + 19 -4 + 20 | 04 + 19 -12 + 19 -03 + 47 -01 + 53 | 100 + 314 -11 + 18 06 + 24 35+ 47 1.0 + 35

7/8/20158 120 + 120| -38 + 93 02 + 141 10 + 08 07 + 10 | 01 + 09 31 + 23 73 + 81 60 + 100 -08 + 089 -15 + 15 -15 + 20 | 29 + 22

10/15/2015 73 + 79 | 53 + 83| 07 + 11 27 + 08| 14 + 09 ] 11 + 09| 01 + 22 ] 07 + 42 | 320+ 160] 01 + 09| 07 + 12 ] 05 + 21| 38 + 17
Rock R. Boat Ramp Near the Lake Louise Sample Point

4/30/2015 65 + 138 | 45 + 143 | 23 + 02 + 20 10 + 17 10 + 18 05 + 49 -16 + 55 10 + 333 | 04 + 1T 14 + 22 13 + 41 03 + 35

71812015 50 + 120 110 + 100 | -37 + -02 + 12 05 + 10| -14 + 09 33 + 24 -14 + 89 | 350 + 120 01 + 1.0 21 + 158 46 + 22 1.0 + 22

10/15/2015 60 + 420] 10 + 120 -07 =+ 03 + 08 06 *+ 10 ] 11 + 09 0.0 + 34 | 500 + 590|261 + 99 -08 + 08 00 + 23 18 + 20 14 + 25
Rock R., Dn§ of the Intersection With Woodland Creek (UpS)

4/30/2015 18 + 123| 26 + 155| 11 + 19| 02 + 16 | 16 + 20| 04 + 16| 18 + 39| 32 + 55 280 + 196| 02 + 18| 10 + 22 | 20 + 37| 03 + 35

71812015 22 + 81 64 + 68 04 + 10 06 + 10 | 06 + 10 05 + 10 04 + 25 53 + 35 | 110 + 180 14 + 09 06 + 12 05 + 23 05 + 18

10/15/2015 -12.0 + 100 [ 55 + 76 -03 + 1.0 04 + 1.0 03 + 1.0 22 + 09 20 + 27 19 + 44 40 + 180 | 08 + 08 08 + 14 02 + 22 34 + 19
Rock R., Just UpS of the Byron Cooling Water Discharge (UpS)

4/30/2015 38 + 123 )| 768 + 181 | 05 + 22 03 + 20 | 04 + 18 04 + 17 27 + 43 57 + 59 -80 + 314 ) 03 + 20 | -08 + 20 32 + 37 11+ 31

7/8/2015 280 + 140 50 + Mo| 058 + 12 | 10 + 11 17 + 11| 09 + 11| 26 + 33| 3p + 93 |50 + 140 11 + 13 | 08 + 16 | 13 + 24 | 19 + 23

10/15/2015 38 + 88 72 _+ 89 06 *+ 11 03 + 11 05 + 10 12+ 10 14 + 23 68 + 49 [ 340 + 110 | 06 + 10 07 + 14 62 + 23 02 + 20
Woodland Creek, Up$ of the Intersection With Rock R. (UpS)

4/30/2015 132 + 157 | 40 + 172 | -09 + 24 + 20 16 + 22 -12 + 22 25 + 53 -06 + 6.1 420 + 274 | 02 + 24 -15 + 25 -1+ 47 09 + 37

7/8/20158 0.7 + 87 00 + 78 05 + 1.0 + 1.1 21 + 10 | -08 + 1.0 23 + 24 07 + 37 3.0 + 160 ] -08 + 09 03 + 13 -1.3 + 24 i1 + 19

*U is Uncertainty at a 95% confidence I&éve
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TableC-5. Soil Sample Results faByron Area
Results are in picocuries per gram (pCi/g)

Location Ac-228 Ba-140 Bi-212 Bi-214 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 Mn-54

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U
Flood Plain NE of intersection of N River & N German Church (NE Quadrant)

4/30/2015 05 + 00 01 + 02 04 + 02 04 + 00 0.0 + 00 00 + 00 00 + 00 01 + 00 00 + 00 92 + 06 0.0 + 00

7/8/2015 06 + 00 ] 01 + 02 04 + 01 06 + 00 00 + 00 00 + 00 00 + 00 01 + 00 00 + 00 | 108 + 04 00 + 00
Lot SE of intersection of W Pond & N Main (NW Quadrant, Leaf River)

4/30/2015 07 + 01 0.0 + 02 08 + 03 07 + 00 0.0 + 00 00 + 00 00 + 00 01 + 00 00 + 00 | 134 + 08 0.0 + 00

7/8/2015 07 _+ 00 01 + 01 06 + 01 07 _+ 00 00 + 00 00 + 00 00 + 00 01 + 00 00 + 00 | 128 + 04 00 + 00
Lowden State Park (SW Quadrant)

4/30/2015 08 + 01 01 + 02 07 + 03 07 + 01 0.0 + 00 00 + 00 00 + 00 01 + 00 00 + 00 | 124 + 08 0.0 + 00

7/8/2015 08 + 00 0.0 + 02 12 + 02 09 + 00 0.0 + 00 00 + 00 0.0 + 00 01 + 00 00 + 00 | 142 + 05 0.0 + 00
Nachusa Grasslands Area (UpW)

4/30/2015 04 + 00 01 + 02 04 + 02 04 + 00 0.0 + 00 00 + 00 00 + 00 01 + 00 00 + 00 68 + 05 00 + 00

7/8/2015 04 + 00| 041 + 01 05 + 01 05 + 00 0.0 + 00 00 + 00 0.0 + 00 01 + 00 00 + 00 82 + 03 0.0 + 00
Southwest of Rockford (DnW)

4/30/2015 08 + 01 01 + 02 08 + 02 07 + 00 0.0 + 00 00 + 00 00 + 00 02 + 00 00 + 00 | 138 + 08 00 + 00

7/8/2015 09 + 00 ] -03 + 02 08 + 02 09 + 00 0.0 + 00 00 + 00 0.0 + 00 02 + 00 00 + 00 | 136 + 05 0.0 + 00
Location Nb-95 Pa-234m Pb-210 Pb-212 Ph-214 Ra-226 TH-234 TI-208 U-235 Zn-65 Zr-95

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U
Flood Plain NE of intersection of N River & N German Church (NE Quadrant)

4/30/2015 00 + 00 02 + 186 10 + 02 05 + 00 05 + 00 1.1 + 02 07 + 03 04 + 01 01 + 00| -01 + 00 00 + 00

71812015 00 + 00 ) 04 + 09 -33 + 86 05 + 00 07 + 00 11 + 02 13 + 08 05 + 00 01 + 00 0.0 + 00 0.0 + 00
Lot SE of intersection of W Pond & N Main (NW Quadrant, Leaf River)

4/30/2015 00 + 00 06 + 19 08 + 05 06 + 01 07 + 00 12 + 03 03 + 05 06 + 01 01 + 00 00 + 00 0.0 + 00

7/8/2015 0.0 + 00 05 + 10 92 + 95 07 _+ 00 09 + 00 16 + 02 20 + 09 06 + 00 01+ 00 0.0 + 00 0.0 + 00
Lowden State Park (SW Quadrant)

4/30/2015 0.0 + 00 0.0 + 20 04 + 05 05 + 01 07 + 00 13 + 04 07 + 05 07 + 01 01 + 00 00 + 00 0.0 + 00

7/8/2015 -0.1 + 00 09 * 11 12 + 02 09 + 00 10 + 00 16 + 02 06 + 02 08 + 00 01 + 00 00 + 00 0.0 + 00
Nachusa Grasslands Area (UpW)

4/30/2015 00 + 00 15 + 15 10 + 02 04 + 00 04 + 00 10 + 02 06 + 03 04 + 01 01 + 00 00 + 00 0.0 + 00

7/8/2015 0.0 + 00 20 + 086 06 + 03 04 + 00 05 + 00 08 + 01 06 + 03 04 + 00 01 + 00 0.0 + 00 0.0 + 00
Southwest of Rockford (DnW)

4/30/2015 0.0 + 00 04 + 186 12 + 07 09 + 00 08 + 00 + 04 10 + 086 07 + 01 01 + 00 00 + 00 0.0 + 00

7/8/2015 0.0 + 00 02 + 12 40 + 11.0) 08 + 00 1.0 + 00 + 0.2 3 + 10 07 + 00 01 + 00 0.0 + 00 0.0 + 00

*U is Uncertainty at a 95%

confidence level.
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TableC-6. Sediment Sample Results fdyron Area
Results are in picocuries per gram (pCi/g)

Location Ac-228 Ba-140 Bi-212 Bi-214 Co-58 Co-60 Cs-134 Cs-137 Fe-59 K-40 Mn-54

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U
Oregon Park East

10/15/2015 | 02 + 00 00 + 01 02 + 0.1 02 + 00 00 + 00 00 + 00 00 + 0.0 00 + 00 00 + 00 60 + 02 00 + 0.0
Pool of the Rock R., Oregon

4/30/2015 | 02 + 00 -01 + 01 04 + 02 03 + 00 00 + 00 00 + 00 00 + 0.0 00 + 00 00 + 00 59 + 05 00 + 0.0
Rock R., Just UpS of the Byron Cooling Water Discharge (UpS)

4/30/2015 02 + 00 00 + 01 03 + 0.1 02 + 00 00 + 00 00 + 00 00 + 00 00 + 00 00 + 00 51 + 04 00 + 00

7/8/2015 01 + 00 -01 + 01 01 + 01 01 + 00 00 + 00 00 + 00 00 + 00 00 + 00 00 + 00 52 + 02 00 + 00
Location Nb-95 Pa-234m Pb-210 Pb-212 Pb-214 Ra-226 Th-234 Ti-208 U-235 Zn-65 Zr-85

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U
Oregon Park East

10/15/2015 | 00 + 00 03 + 06 01 + 02 01 + 00 02 + 00 04 + 01 03 + 01 02 + 00 00 + 00 00 + 00 00 + 0.0
Pool of the Rock R., Oregon

4/30/2015 | 00 + 00 06 + 1.3 26 + 22 03 + 00 03 + 00 07 + 02 04 + 05 02 + 00 00 + 00 00 + 00 00 + 0.0
Rock R., Just UpS of the Byron Cooling Water Discharge (UpS)

4/30/2015 00 + 00 07 + 12 02 + 01 01 + 00 02 + 00 03 + 02 02 + 01 02 + 00 00 + 00 00 + 00 00 + 00

7/8/2015 00 + 00 -04 + 06 02 + 01 01 + 00 01 + 00 02 + 0.1 01 + 0.1 01 + 00 00 + 00 0.0 + 00 00 + 00

*U is Uncertanty at a 95% confidence level.
TableC-7. Vegetation Sample Results fdByron Area
Results are in picocuries per kilogram (pCi/kg)

Location Ba-140 Be-7 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1-131 K-40 Mn-54 Nb-96 Zn-65 Zr-95

Date Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U |Result *U
Flood Plain NE of intersection of N River & N German Church (NE Quadrant)

4/30/2015 | 02 + 03 56 + 05 00 + 00 00 + 00 00 + 00 00 + 00 00 + 01 00 + 01 130 + 12 00 + 00 00 + 00 00 + 01 00 + 01

T/8/2015 06 + 04 58 + 03 00 + 00 00 + 00 00 + 00 00 + 00 00 + 01 00 + 03 154 + 07 00 + 00 01 + 00 00 + 01 01 + 00
Lot SE of intersection of W Pond & N Main (NW Quadrant, Leaf River)

4/30/2015 03 + 05 29 + 07 00 + 01 00 + 01 00 + 01 00 + 01 00 + 01 01 + 02 229 + 18 00 + 01 00 + 01 01 + 01 01 + 041

7/8/2015 04 + 07 45 + 05 00 + 00 00 + 00 00 + 00 00 + 00 01 + 01 01 + 06 165 + 09 00 + 00 00 + 01 01 + 041 01 + 041
Lowden State Park (SW Quadrant)

4/30/2015 01 + 05| 28 + 06 ] 00 + 01)o0 + 00|00 + 01|00 + 00|00 + 01 [-02 + 02276 + 20|00 + 01|00 + 01] 00 + 01|00 + 01

7/8/2015 02 + 08 43 + 05 00 + 00 00 + 00 00 + 00 00 + 00 01 + 041 06 + 05 126 + 07 00 + 00 01 + 04 0.1 + 01 00 + 041
Nachusa Grasslands Area (UpW)

4/30/2015 02 + 04 40 + 04 00 + 00 00 + 00 00 + 00 00 + 00 00 + 01 02 + 02 212 + 14 00 + 00 00 + 00 01 + 041 00 + 041

T/8/2015 00 + 08§ 97 + 05 00 + 00 00 + 00 00 + 00 00 + 00 00 + 01 0.7 + 05 140 + 08 00 + 00 00 + 01 00 + 041 00 + 041
Southwest of Rockford (DnW)

4/30/2015 00 + 04 21 + 04 00 + 00 00 + 00 00 + 00 00 + 00 00 + 01 00 + 02 245 + 16 00 + 00 00 + 01 00 + 041 00 + 041

7/8/2015 03 + 04 63 + 03 00 + 00 0.0 + 00 00 + 00 00 + 00 02 + 041 01 + 03 157 + 0.7 00 + 00 00 + 00 00 + 01 01 + 041

*U is Uncertainty at a 95% confidence level.
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Table G8. Gamma Detection Network Results for Byron
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TableC-9. Simmary of Ambient Gamma Results foByron Area

Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 | Annual Dose
Location | mrem/day | mrem/day | mrem/day | mrem/day | mremlyear
BYOO1 0.09 0.088 0.104 0.089 33.85
BY0O3 0.082 0.057 0.083 0.071 26.74
BYOO04 0.076 0.085 0.115 0.084 32.85
BY005 0.085 0.08 0.082 0.076 29.47
BYOO0& 0.094 0.081 0.093 0.08 31.76
BYOO7 0.09 0.083 0.099 0.073 31.48
BYOO8 0.082 0.069 0.105 0.074 30.11
BYO11 0.086 0.085 0.09 0.056 28.93
BY013 0.096 0.11 0.142 0.097 40.61
BYO14 0.093 0.071 0.097 0.076 30.75
BY015 0102 0194 0.082 45 99
BY018 0.076 0.054 0.091 0.068 26.37
BY020 0.11 0.093 0.122 0.094 38.23
BY022 0107 0.096 0122 0105 39 24
BY023 0.103 0.075 32.49
BY026 0.102 0.082 0.106 0.086 34.31
BY027 0114 0.084 3614
BY029 0.102 0.094 0.102 0.09 35.41
BY030 0.112 0.087 0.104 0.095 36.32
BY033 0.109 0.088 0.116 0.089 J6.68
BY034 0.087 0.078 0.108 0.077 31.94
BY035 0.072 0.055 0.103 0.086 27.01
BY037 0.082 0.068 0.079 0.061 26.46
BY040 0.122 0.094 0.126 0.089 39.33
BYO4 0.088 0.07 0.093 0.086 30.75
BY044 0.078 0.075 0.074 0.069 27.01
BY045 0.091 0.085 0.107 0.068 32.03
BY049 0.077 0.061 0.094 0.078 28.29
BY050 0.083 0.097 0.115 0.105 36.50
BYO51 0.075 0.078 0.094 0.085 28.47
BY052 0.088 0.086 0.103 0.098 34.22
BY053 0.09 0.115 0.097 36.74
BY055 0116 0.1 0127 0.101 40 52
BY056 0.09 0.071 0.096 31.27
BY057 0.113 0.096 0.118 0.088 37.87
BY058 0.085 0.081 011 0.095 3385
BY059 0.104 0.1 0.12 39.42
BY0G0 0.098 0.108 37.60
BYO&1 0.111 0.106 0.161 0.112 44.71
BY0g2 0.095 0.095 0.108 0.107 36.96
BY0&3 0.102 0.103 0.119 0.114 39.97
BY0&4 0.094 0.111 0.143 0.106 41.43
BY0G5 0.099 0.099 0.104 0.099 36.59
BYO0G6 0.1 0.083 0.114 0.083 34 68
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Quarter 1 | Quarter 2 | Quarter 3 | Quarter 4 |Annual Dose
Location | mrem/day | mrem/day | mrem/day | mrem/day | mrem/year
BYOGT 0.094 0.082 0.111 0.076 3312
BY0GS 0.091 0.082 0.122 0.082 34.40
BY0&G9 0.1 0.077 0.109 0.081 33.49
BYO70 0.09 0.076 0.118 0.102 3522
BYOT71 0.068 0.058 0.083 0.07 25 46
BYOT?2 0.1 0.109 0.122 0.102 39 51
BYOT3 0.102 0.093 0.111 0.094 36.50
BYOT74 0.095 0.092 0.113 0.11 3741
BYOT75 0.086 0.073 0.109 0.078 31.587
BYOT76 0.088 0.057 0.093 0.074 28.47
BYOT7 0.082 0.08 0.105 0.087 32.30
BYO78 0.092 0.09 0.113 0.093 35.41
BYOT79 0.08 0.06 0.088 0.066 2683
BY080 0.063 0.066 23.54
BY-RSA 0.092 0.072 0.087 0.086 30.75
BY-RSB 0.088 0.086 0.1 0.063 30.75
BY-RSC 0.068 0.069 0.085 0.08 27.56
BY-RSD 0.098 0.088 0.106 0.1 3577
BY-RSE 0.08 0.072 0.094 0.08 29.75
BY-RSF 0.093 0.097 0.121 (0.099 37 41
BY-RSG 0.081 0.089 0.101 0.074 31.48
BY-RSH 0.1 0.089 0.116 0.079 35.04
BY-RSJ 0.071 0.087 0.1 0.097 32.39
BY-RSK 0.1 0.081 0.108 0.087 34.31
BY-RSL 0.066 0.091 0.09 0.083 30.11
BY-RSH 0.067 0.059 0.074 0.05 22 81
BY-RSN 0.068 0.056 0.07 0.057 22.90
BY-RSP 0.076 0.064 0.104 0.08 29 57
BY-RSQ 0.084 0.07 0.116 0.093 3312
BY-RSR 0.116 0.099 0.121 0.11 40.70

Blanks in the table indicate that dosimeters were missing at the end of the quarter.
Annual Dose column based on averages of all available data.
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Appendix D

Clinton Sample Results

TableD-1. Tritiumin Water Sample Results forClinton Area
Results are in picocuries per liter (pCi/L)

Location Date |Result *U
Clinton Lake: Bridge Over Lake At Rie 1489 1/22/2015] -58.4 + 88.1
Clinton Lake: Bridge Over Lake At Rte 1489 4/1/2015| -189 + 088
Clinton Lake: Bridge Over Lake At Rie 1489 7/1/2015) 70 + 798
Clinton Lake: Bridge Over Lake At Rte 1489 10/6/2015] 596 + 786
Clinton Lake: Bridge Over Lake At Rie 48 1/22/2015] -11.7 + 893
Clinton Lake: Bridge Over Lake At Rie 48 4/1/2015] 284 + 0899
Clinton Lake: Bridge Over Lake At Rie 48 /172015 210 + 802
Clinton Lake: Bridge Over Lake At Rie 48 10/6/2015] 502 + 7380
Clinton Lake: North Branch @ Rte 54 Bridge [1/22/2015] 70 + 8938
Clinton Lake: North Branch @ Rte 54 Bridge 4/1/2015] 308 + 0999
Clinton Lake: North Branch {@ Rte 54 Bridge 7/1/2015] -236 + 0985
Clinton Lake: MNorth Branch @ Rte 54 Bridge |10/6/2015( 252 + 776
Clinton Lake: Parnell Boat Ramp 4/1/2015) 237 + 0998
Clinton Lake: Parnell Boat Ramp 7/1/2015] -23.4 + 789
Clinton Lake: Parnell Boat Ramp 10/6/2015| 46 + 765
Effluent Flume @ Bridge Rt 1489 1/22/2015 -374 + 887
Effluent Flume @ Bridge Rt 1489 4/1/2015] 504 + 783
Effluent Flume @ Bridge Rt 1489 7/1/2015] -140 + 792
Effluent Flume @ Bridge Rt 1489 10/6/2015| 252 + 776
Mascutin Recreation Area Well 4/1/2015] 21.3 + 997
Mascutin Recreation Area Well 7/1/2015] 280 + 804
North Fork Creek 4/1/2015] 160 + 773
North Fork Creek 7/1/2015] 236 + 0996
North Fork Creek 10/6/2015 69 + 771
Salt Creek DnS From Spillway 1/22/2015] 93 + 898
Salt Creek DnS From Spillway 4/1/2015] 639 + 1010
Salt Creek DnS From Spillway 7/1/2015] -444 + 783
Salt Creek DnS From Spillway 10/6/2015] 365 + 776
Well#f At Weldon Springs Park 7112015 210 + 802
Well#7 At Weldon Springs Park 10/6/2015( 114 + 769

*U is Uncertainty at a 95% confidence level.
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Tables D2. Trending Graphs for Water from theClinton Area
(Highest results ongraphs indicate percentage of US EPA Drirlkg Water Standard)
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North Fork Creek
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Salt Creek DnS from Spillway
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Mascutin Recreation Area Well

0.67% H-3 Drinking Water Standard
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Results are in picocuries per liter (pCi/L)

TableD-3. Sample Results for Alpha/Beta Screening of Water from tl@&inton Area

Location Alpha Beta
Date Result *U |Result *U
Clinton Lake: Bridge Over Lake At Rte 1489
112212015 06 + 14 49 + 27
41172015 06 + 13 27 + 24
7172015 00 + 14 16 + 22
10/6/2015 10 + 15 41 + 22
Clinton Lake: Bridge Over Lake At Rte 48
112212015 1.7 + 14 52 + 27
41172015 07 + 13 22 + 23
7172015 08 + 13 35 + 23
10/6/2015 06 + 14 37 + 22
Clinton Lake: North Branch @ Rte 54 Bridge
112212015 08 + 14 32 + 26
41172015 04 + 13 14 + 23
7172015 01 + 14 24 + 22
10/6/2015 02 + 14 14 + 22
Clinton Lake: Parnell Boat Ramp
41172015 07 + 13 11 + 23
712015 04 + 13 qJ + 22
10/6/2015 01 + 15 19 + 22
Effluent Flume @ Bridge Rt 1489
112212015 00 + 13 21 + 26
41172015 09 + 13 06 + 23
7172015 01 + 14 22 + 22
10/6/2015 07 + 14 35 + 272
Mascutin Recreation Area Well
41172015 08 + 13 10 + 23
71172015 07 + 13 18 + 22
North Fork Creek
41172015 06 + 13 09 + 23
7172015 01 + 14 12 + 22
10/6/2015 08 + 15 31 + 22
Salt Creek DnS From Spillway
112212015 12 + 14 44 + 27
41172015 12 + 14 18 + 23
712015 04 + 14 11 + 22
10/6/2015 06 + 15 43 + 22
Well#7 At Weldon Springs Park
712015 02 + 14 04 + 22
10/6/2015 08 *+ 15 23 + 22

*U is Uncertainty at a 95% confidence level.
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TableD-4. Gamma Spectrasopy Sample Results for Other Radionuclides in Water from th€linton Area
Results are in picocuries per liter (pCi/L)

Location Ba-140 Be-7 Co-58 Co-60 Cs-134 Cs-137 Fe-59 1-131 K-40 Mn-54 Nb-86 Zn-65 Zr-95
Date Result *U |Result *U |Result *U |Result *U |Result *U [Result *U |Result *U |Result *U |Result *U |Result *U [Result *U |Result *U |Result *U
Clinton Lake: Bridge Over Lake At Rte 1489
1/22/12015 22 + 112 ] 185 + 151 11 + 1.9 04 + 19 13 + 18 01 + 18 -1.3 + 39 29 + 47 |1670 + 294 | 06 + 18 15 + 20 | 116 & 41 24 =+ 27
4/1/2015 100 + 196 | 90 + 216 ]| 28 + 25 -18 + 29 1.3 + 27 01 + 25 21 + 55 43 + 122 | 490 + 314 | 08 + 24 07 + 33 -09 + 49 1.0 + 47
7172015 60 + 130 53 + 94 01 + 13 07 + 11 04 + 11 05 + 10 22 + 25 |-104 + 91 180 + 110 | 05 + 11 09 + 15 18 + 21 12 + 22
10/6/2015 40 + 230] -70 + 1301 01 + 22 1.2+ 20 + 17 08 + 186 09 + 45 3.0 + 1680 ] 350 + 200 | 07 + 18 06 + 28 04 + 38 286 + 35
Clinton Lake: Bridge Over Lake At Rte 48
1/22/12015 34 + 145 | 42 + 184 | 05 + 25 08 + 27 03 + 25 05 + 24 26 + 63 04 + 47 | 350 + 274 | 03 + 24 16+ 34 09 + 61 46 + 47
4/1/2015 54 + 157 | 28 + 168 1.3 + 1.9 1.0+ 17 11 + 19 08 + 186 63 + 49 -33 + 102 | 170 + 196 | -08 + 17 20 + 25 18 + 37 22 + 39
7172015 50 + M0| 29 + 75 01 + 10| 11 + 11 04 + 10 27 + 10 58 + 28 31 + 54 | 150 + 180 | 05 + 08 20 + 14 04 + 23 08 + 18
10/6/2015 290 + 100 | 47 + 98 2.0 + 1.2 03 + 11 0.9 + 11 11+ 141 47 + 286 11+ @58 11.0 + 110 -08 + 1.0 05 + 186 24 + 22 -8 + 258
Clinton Lake: North Branch @ Rte 54 Bridge
1/22/12015 30 + 196 | 100 + 235 1.0 + 37 10 + 33 06 + 31 00 =+ 31 02 + 78 05 + 86 | 380 + 431 | 07 *+ 35 08 =+ 37 26 + 69 15 + 58
4/1/2015 170 + 216 | 50 + 196 ] 1.9 + 298 1.0+ 27 18 + 27 05 + 22 19 + 67 18 + 92 | 370 + 294 | 12 + 25 -38 + 33 3.0 + 641 21 + 47
7172015 20 + 340 | 40 + 120 37 + 22 00 + 186 03 + 18 09 + 186 12 + 52 00 + 270| 50 + 260 | 02 + 20 04 + 30 | 02 + 45 47 + 34
10/6/2015 20 + 150 ] 40 + 110 18 + 13 08 + 12 23 + 141 10 + 141 -1.2 + 33 25 + 98 | 320 + 140 18 + 13 33 + 17 06 + 286 03 + 24
Clinton Lake: Parnell Boat Ramp
4/1/2015 118 + 172 | 89 + 178 ]| -03 + 22 08 + 24 04 + 22 03 =+ 22 63 + 563 07 + 106 | 310 + 216 | 02 + 22 34 + 25 1.1+ 41 13 + 43
7/1/2015 -80 + 120 | 42 + 82 00 + 10 ] -03 + 11 05 + 1.0 03 + 09 -31 + 34 -1.0 + &7 20 + 170 12 + 08 14 + 1.4 14 + 24 20 + 18
10/6/2015 340 + 120 | 60 + 110| 15 + 15 19 + 14 13 + 14 02 + 11 44 + 36 04 + 62 | 490 + 160 | 25 + 14 35 + 19 52 + 29 13 + 286
Effluent Flume @ Bridge Rt 1489
1/22/2015 48 + 112 | 60 + 147 12 + 19 06 + 20 | 12 + 22 00 + 22 36 + 41 22 + 51 40 + 216 | 05 + 20 | 13 + 24 28 + 37 -18 + 39
4/1/2015 03 + 174 | 46 + 188 | 07 + 24 03 + 22 0.7 + 24 04 + 19 29 + 47y 24 + 98 | 560 + 235 | 10 + 22 10 + 29 1.7 + 39 05 + 43
7/1/2015 11.0 + 140 10 + 110 ] 11 + 1.3 02 + 13 20 + 14 07 + 141 08 + 341 03 + 89 10 + 180 | 08 + 12 37 + 186 40 + 23 11+ 23
10/6/2015 20 + 110 ] 59 + 81 05 + 10 06 + 10 07 + 10 [ 18 + 10 54 + 25 07 + 54 |-320 + 170 | 13 + 08 13 + 13 05 + 24 27 + 18
Mascutin Recreation Area Well
4172015 118 + 192 | 37 + 147 ] 41 + 20 31 + 19 11 + 18 156 + 18 30 + 51 43 + 78 | -280 + 333 | 03 + 18 03 + 24 54 + 43 01 + 39
7/1/2015 80 + 120 ) 83 + 93 08 + 11 08 + 09 -0.8 + 11 07 + 08 01 + 22 1.9 + 81 459 + 99 -1.4 + 1.0 14 + 1.4 -1.9 + 20 -1.2 + 20
MNorth Fork Creek
4/1/2015 -199 + 169 | 32 + 165 1.9 + 22 04 + 17 1.0 + 18 14 + 17 02 + 45 17 + 84 | 310 + 314 | 056 + 20 00 + 22 24 + 41 19 + 341
7/1/2015 230 + 110 | 52 + 89 04 + 11 07 + 09 0.7 + 09 17 + 089 05 + 26 66 + 79 [-110 + 160 | 06 + 1.0 22 + 13 03 + 241 00 + 18
10/6/2015 360 + 160 20 + 110| 02 + 14 14 + 14 14 + 13 06 + 12 31 + 33 90 + 110520 + 150 ]| 03 + 11 33 + 19 30 + 24 38 + 25
Salt Creek D.S. From Spillway
1/22/2015 16 + 131 87 + 1698 | 02 + 22 09 + 22 04 + 22 09 + 20 | 20 + 47 03 + 51 20 + 274 | 07 + 22 02 + 25 07 + 45 19 + 44
4/1/2015 70 + 196 | 90 + 196 -21 + 24 14 + 2458 00 + 24 17 o+ 22 40 + 53 28 + 106 | 40 + 333 | 06 + 25 13+ 27 -03 + 53 12 + 39
7/1/2015 80 + 110 | 45 + 97 1.2+ 141 04 + 141 -0.8 + 11 07 + 141 20 + 23 62 + 66 160 + 120 01 + 1.0 11 + 14 30 + 20 01 + 20
10/6/2015 93 + 99 | -114 + 91 05 + 10 02 + 08 0.7+ 14 01 + 09 34 + 24 25 + 62 10 + 120 17 + 08 02 + 14 54 + 24 18 + 20
Well#7 At Weldon Springs Park
7172015 72 + 99 58 + 87 07 + 11 07 + 09 16 + 10 00 + 08 03 + 22 06 + 66 | 242 + 99 -08 + 09 098 + 14 10 + 18 28 + 189
10/6/2015 -13.0 + 120 | 50 + 100]) 03 + 11 01 + 12 0.5 + 1.1 07 + 11 47 + 31 -4.1 6.5 70 + 170] -03 + 13 -0.4 1.5 12 + 258 21+ 21

*U is Uncertainty at a 95% confidence level.
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TableD-5. Soil Sample Results fo€linton Area
Results are in picocuries per gram (pidy)

Location AC-228 BA-140 Bl-212 Bl-214 Co-58 CO-60 C5-134 C5-137 FE-59 K-40 MN-54

Date Result “U | Result “U_ |Result *U_|Result *U_|Result “U_|Result “U_ |Result “U_|Result *U_|Result *U_|Result “U | Result U
Clinten Lake: North Branch @ Rte 54 Bridge

7/1/2015 | 08 + 00 00 + 02 08 + 02 08 + 00 00 + 00 00 + 00 00 + 00 00 + 00 00 + 00] 1563 + 05 00+ 0.0
Mascoutin Recreation Area

4/1/2015 1.1+ 01 00 + 02 1.1 + 03 1.1 + 01 00 + 00 00 + 00 00 + 00 00 + 00 00 + 00 161 + 09 00 + 0.0

7/1/2015 11 + 00 02 + 02 09 + 02 13 + 00 00 + 00 00 + 00 00 + 00 00 + 00 00 + 00])] 1565 + 05 00 + 0.0
North Fork Creek

4/1/2015 08 + 01 02 + 02 09 + 03 07 + 01 00 + 00 00 =+ 00 00 + 00 01 + 00 01 + 01 159 + 10 00 + 00

7/1/2015 05 + 00 02 + 01 05 + 01 06 + 00 00 + 00 00 + 00 00 + 00 01 + 00 00 + 00])] 134 + 04 00 + 0.0
Weldon Springs Entrance

4/1/2015 10 + 01 01 + 02 13 + 03 10 + 01 00 + 00 00 + 00 00 + 00 01 + 00 00 + 01 159 + 10 00 + 0.0

7/1/2015 22 + 01 -04 + 04 23 + 04 25 + 01 00 + 00 00 + 00 00 + 00 02 + 00])] -01 + 01 333+ 141 00  + 0.0
Location NB-95 PA-234M PB-210 PB-212 PB-214 RA-226 TH-234 TL-208 U-235 Zn-65 ZR-95

Date Result *U |Result *U |Result *U |Result *U | Result *U |Result *U |Result *U |Result *U |Result *U |Result *U | Result *U
Clinton Lake: North Branch @ Rte 54 Bridge

7/1/2015 | 00 + 00 15 + 12 11 + 02 08 + 00 10 + 00 19 + 02 11 + 02 07 + 00 01 + 00] -01 + 00 00 + 0.0
Mascoutin Recreation Area

4/1/2015 00 + 00 10 + 20 15 + 08 12 + 01 12 + 00 23 + 05 14 + 08 09 + 01 01 + 00 00 + 00 00+ 00

7/1/2015 00 + 00 05 + 14 20 + 130) 12 + 00 14 + 00 21 + 03 27 + 12 10 + 01 01 + 00 00 + 00 00 + 0.0
North Fork Creek

4/1/2015 00 + 00 12 + 22 13 + 06 07 + 01 07 + 00 16 + 04 10 + 06 07 + 01 01 + 00 00 + 00 00 + 0.0

7/1/2015 00 + 00 04 + 10 10 + 041 06 + 00 06 + 00 11+ 041 06 + 02 06 + 00 01 + 00 00 + 00 00  + 0.0
Weldon Springs Entrance

4/1/2015 00 + 00 43 + 24 19 + 03 1.1 + 01 12 + 01 24 + 04 14 + 05 1.0 + 01 02 + 00 00 + 00 00 + 0.0

7/1/2015 00 + 00 30 + 26 ] 132 + 151 23 + 01 28 + 01 50 + 05 25 + 18 21+ 01 03 + 00])] -01 + 01 00 + 0.0

*U is Uncertainty at a 95% confidence level.
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TableD-6. Sediment Sample Results fatlinton Area
Results are in picocuries per gram (pCi/g)

*U is Uncertainty at a 95% confidence level.

TableD-7. Fish Sample Results fo€linton Area
Resuts are in picocuries per kilogram (pCi/kg)

*U is Uncertainty at a 95% confidence level.
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