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EXECUTIVE SUMMARY

This Hydrogeologic Investigation Report (HIR) documents the results of
Conestoga-Rovers & Associates' (CRA's) May to July 2006 hydrogeologic investigation
pertaining to the Zion Station (Station). CRA prepared this HIR for Exelon as part of its
Fleetwide Program to determine whether groundwater at and in the vicinity of its
nuclear power generating facilities has been adversely impacted by any releases of
radionuclides.

CRA collected and analyzed information on any historical releases, the structures,
components, and areas of the Station that have the potential to release tritium or other
radioactive liquids to the environment and past hydrogeologic investigations at the
Station. CRA used this information, combined with its understanding of groundwater
flow at the Station to identify the Areas for Further Evaluation (AFEs) for the Station.

Fifteen new monitoring wells were installed, including 11 permanent and 4 temporary
monitoring wells. CRA also collected two rounds of water levels from the newly
installed wells and the surface water staff gauge. All groundwater and surface water
samples were analyzed for tritium, strontium-89/90, and gamma-emitting
radionuclides. Field activities were completed between May and July 2006.

The results of the hydrogeologic investigation are:

e Gamma-emitting radionuclides associated with licensed plant operations were not
detected at concentrations greater than their respective Lower Limits of Detection
(LLDs) in any of the groundwater or surface water samples obtained and analyzed
during the course of this investigation;

e Strontium-89/90 was not detected at a concentration greater than the LLD of
2.0 picoCuries per liter (pCi/L) in any of the groundwater or surface water samples
obtained and analyzed during the course of this investigation;

e Tritium was not detected within any area in or adjacent to the Station at levels above
the United States Environmental Protection Agency drinking water standard of
20,000 pCi/L in any of the groundwater or surface water samples obtained and
analyzed during the course of this investigation;

e Low levels of tritium were detected at concentrations greater than the LLD of
200 pCi/L, which is considered background;

e Tritium was detected in groundwater samples collected from monitoring well
MW-ZN-01S. These concentrations ranged from less than LLD (most recently) to
586 £ 141 pCi/L (lower interval) and 220 £123 pCi/L to 261 %124 pCi/L (upper
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interval). The detected concentrations are significantly less than applicable drinking
water standard. The source of tritium in this location is likely attributable to
historical releases in this area. However, the most recent sample results are within
the range of background concentrations;

e Based on the results of this investigation, tritium is not migrating off the Station
property at detectable concentrations;

e Based on the results of this investigation, there is no current risk from exposure to
radionuclides associated with licensed plant operations through any of the identified
potential exposure pathways; and

e Based on the results of this investigation, there are no known active releases into the
groundwater at the Station.

Based upon the information collected to date, CRA recommends that Exelon conduct
periodic monitoring of selected sample locations.

045136 (22) Zion Station ii CONESTOGA-ROVERS & ASSOCIATES
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INTRODUCTION

Conestoga-Rovers & Associates (CRA) has prepared this Hydrogeologic Investigation
Report (HIR) for Exelon Generation Company, LLC (Exelon) as part of its fleetwide
program to determine whether groundwater at and near its nuclear power generating
facilities has been adversely impacted by any releases of radionuclides. This report
documents the results of CRA's May 2006 Hydrogeologic Investigation Work Plan
(Work Plan), as well as several other investigative tasks recommended by CRA during
the course of the investigation. These investigations pertain to Exelon's Zion Station
(Station) in Zion, Illinois (see Figure1.1). The Station is defined as all property,
structures, systems, and components owned and operated by Exelon LLC and located at
101 Shiloh Boulevard, Zion, Lake County, Illinois. = The approximate property
boundaries are depicted on Figure 1.2.

Pursuant to the Work Plan, CRA assessed groundwater quality at the Station in
locations designated as areas for further evaluation (AFEs). The process by which CRA
identified AFEs is discussed in Section 3.0 of this report.

The objectives of the Work Plan were to:

e characterize the geologic and hydrogeologic conditions at the Station including
subsurface soil types, the presence or absence of confining layers, and the direction
and rate of groundwater flow;

e characterize the groundwater/surface water interaction at the Station, including a
determination of the surface water flow regime;

e evaluate groundwater quality at the Station including the vertical and horizontal
extent, quantity, concentrations, and potential sources of tritium and other
radionuclides in the groundwater, if any;

e define the probable sources of any radionuclides released at the Station;

e evaluate potential human, ecological, or environmental receptors of any
radionuclides that might have been released to the groundwater; and

e evaluate whether interim response activities are warranted.

045136 (22) Zion Station 1 CONESTOGA-ROVERS & ASSOCIATES
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STATION DESCRIPTION

The following section presents a general summary of the Station location and definition,
overview of Station operations, surrounding land use, and an overview of both regional
and Station-specific topography, surface water features, geology, hydrogeology, and
groundwater flow conditions. This section also presents an overview of groundwater
use in the area.

21 STATION LOCATION

The Station is a former nuclear power generating facility that, in the early spring of 1998,
converted both units' generators to synchronous condensers that provide voltage
stability to the northeast Illinois power grid. The Station encompasses approximately
250 acres (Exelon, 2004). Figure 1.2 presents a Station Boundaries and Features plan.

The Station is located on the eastern edge of Zion between 23rd and 29th Streets, from
the Chicago and Northwestern Railroad tracks to Lake Michigan.

The Station is being maintained and monitored under the "SAFSTOR" (safe storage of

components of the nuclear power plant) phase of decommissioning, as is discussed
below.

22 OVERVIEW OF COOLING WATER OPERATIONS

Former Operations

In the mid-1950s, Commonwealth Edison Company (ComEd) purchased about 250 acres
on the eastern edge of Zion. The Station operated as a dual unit pressurized water
reactor plant. A construction permit was issued in December 1968. An operating license
was issued October 19, 1973 for Unit 1 and November 14, 1973 for Unit 2. Commercial
operations commenced in December 1973 for Unit 1 and September 1974 for Unit 2.

Unit1 operations ended on February 21, 1997 and Unit2 operations ended on
September 19, 1996. All fuel was removed from the reactor and placed in the spent fuel
pool on April 27, 1997 for Unit1 and on February 25, 1998 for Unit2. Commercial
operation of the plant ended on January 14, 1998 when the Unicom Corporation and
ComEd Boards of Directors authorized the permanent cessation of operations at the
Station. Exelon submitted the certification of fuel transfer on March 9, 1998. In addition
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to maintaining the synchronous condensers, the Station's employees also monitor the
safe storage of spent fuel.

Discharges from the Station are subject to the requirements of Nuclear Regulatory
Commission (NRC) Operating Licenses DPR-39 and DPR-48. Discharges from the
Station are also subject to regulation under the Illinois Environmental Protection Agency
(EPA) National Pollutant Discharge Elimination System (NPDES) Permit IL0002763.
The NPDES permit provides limits on parameters such as pH, total suspended solids,
and oil and grease.

Cooling Water Operations 1973-1997

The Station is comprised of two nearly identical pressurized water reactors with
supporting facilities. ~ Both primary reactor coolant systems were designed by
Westinghouse Corporation and each is comprised of a reactor vessel and four heat
transfer loops. Each loop contains a reactor coolant pump, steam generator, and
associated piping and valves. In addition, each system includes a pressurizer, a
pressurizer relief tank, interconnecting piping, and the instrumentation necessary for
operational control.

Each Containment Building is cylindrical with a shallow dome roof and has a flat slab
foundation. The entire structure is internally lined with a welded steel plate and
completely encloses the primary coolant system, steam generators, reactor coolant loops,
and portions of the auxiliary and engineered safety feature systems.

Heat produced in the reactor was converted to electrical energy by the power conversion
system between 1973 and 1997. A turbine generator converted the thermal energy of
steam produced in the steam generators into mechanical shaft power and then into
electrical energy.

The exhaust steam from the turbine was condensed and deaerated in the main
condenser. The waste heat in the main condenser was removed by the circulating water
system. Circulating water was withdrawn from Lake Michigan, approximately 450 feet
east of the condensate storage tank, via an intake pipe connected to the circulating water
pumps. After circulating through the plant condensers, the cooling water was routed
back to the lake via discharge lines (ComEd, 1999).

Primary coolant was treated to remove impurities and recirculated through the primary
water (PW) system. Primary coolant was stored in two above ground storage tanks
(ASTs) located on the east side of the Turbine Building.
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Secondary cooling water (condensate cooling water) was treated to remove impurities
and recirculated through the condensate (CD/SC) system. Secondary cooling water is
stored in ASTs located on the east side of the Turbine Building.

Circulating water is drawn from Lake Michigan by way of an intake pipe that extends
approximately a half mile into the Lake. Circulating water is returned to Lake Michigan
by way of two discharge pipes that extend approximately a quarter mile into the lake.

Liquid wastes have been discharged under the NRC permit through the blowdown line,
which is piped to the circulating water discharge pipe located east of the Turbine

Building,.

Voltage Stabilization and SAFSTOR

The Station is being decommissioned under the NRC regulatory process. The Station is
currently in the "SAFSTOR" phase of the decommissioning process where the Station is
maintained in a condition that allows it to be safely stored and subsequently
decontaminated to levels that permit its release for unrestricted use.

2.3 SURROUNDING LAND USE

The Station is located on the shore of Lake Michigan, in the eastern portion of the City of
Zion, and adjacent to the Illinois Beach State Park.

The Illinois Beach State Park is located along the Lake Michigan shoreline and is divided
into a northern unit and a southern unit, with the Station situated between the two units.
The Illinois Beach State Park encompasses 4,160 acres and received approximately
2.75 million visitors in 1998. The Park is considered a natural resource (ATSDR, 2000).

The land located to the west of the Station is generally undeveloped with a limited
number of industrial/commercial facilities present along Deborah Avenue. Residential
areas and the City of Zion downtown are located west of the Chicago & Northwestern
Railroad, which is west of the Station. Lake Michigan borders the Station to the east.
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24 STATION SETTING

The following sections present a summary of the topography, surface water features,
geology, hydrogeology, and groundwater flow conditions in the region surrounding the
Station. The information was primarily gathered from Sections 2.1 and 2.3 of the Zion
Defueled Safety Analysis Report (DSAR) last revision dated October 2004 (Exelon, 2004).
The main references the DSAR relies upon are listed in Section 10.0 of this HIR. CRA
checked and verified all DSAR references that apply to this HIR.

24.1 TOPOGRAPHY AND SURFACE WATER FEATURES

Lake County consists of moraines, outwash plains, lake plains, kames, stream terraces,
flood plains, beaches, and bogs. The county is in the Wheaton Morainal country of the
Great Lakes section of the Central Lowland province. Relief in Lake County was caused
by differences in the thickness of deposits left by the most recent glacier. The land
surface gradually slopes to the south or southeast. The highest point in the county,
957 feet above mean sea level (AMSL), is located on Gander Mountain in the northwest
corner of the county. The lowest point is at the Lake Michigan shore near Waukegan.
Several moraines run through the county. From east to west, they are the Lake Border
Morainic System, the Tinley Moraine, the Valparaiso Morainic System, and the Fox Lake
Moraine. In general, Lake County has a poorly defined drainage pattern. Many
drainage ways terminate in depressions and marshes. The land area falls into four
major watersheds and 26 drainage basins. The Chicago River, Des Plaines River, Fox
River, and Lake Michigan watersheds are all shared with neighboring counties in Illinois
and Wisconsin (NRCS, 2005).

The Lake Michigan shoreline between North Chicago, Illinois and Kenosha, Wisconsin
comprises the Zion beach-ridge plain. The Zion beach-ridge plain consists of linear,
generally coast-parallel mounds of sand and gravel that have been built up by wave
action to extend the coast outward into Lake Michigan. The Zion beach-ridge plain has
a maximum width of approximately 1 mile near the City of Zion (Chrzastowski and
Frankie, 2000). The older dunes become root-bound by vegetation resulting in long lines
of sandy ridges separated by linear marshes.

The main portion of the Station is located on a sand ridge that runs parallel to the Lake
Michigan shoreline as shown on Figure 1.2. The area in the immediate vicinity of the
Station has been leveled and is paved. The ground elevation at the main complex is
591 feet AMSL. The average lake level is 577 feet AMSL. The eastern portion of the

045136 (22) Zion Station 5 CONESTOGA-ROVERS & ASSOCIATES



Revision 1

Station is a beach gently sloping to the Lake Michigan shoreline. The area to the west of
the Station is a low-lying wet area.

Lake Michigan has a surface area of 22,300 square miles, with a mean depth of 276 feet
and a volume of 1,170 cubic miles. Lake Michigan has a natural outlet through the
Straits of Mackinac on the north end of the lake and a second outlet through the Illinois
Waterway near Chicago (USEPA, 1995).

The average surface elevation of Lake Michigan is 577 feet AMSL. The surface elevation
of Lake Michigan varies daily and annually, and is affected by hydrologic and
atmospheric conditions and flow through the two outlets. Water levels in Lake
Michigan typically vary about 1foot in elevation between annual low and high
measurements. Generally, the lowest levels occur in winter when much of the
precipitation is locked up in ice and snow on land, and dry winter air masses pass over
the lakes enhancing evaporation. Levels are highest in summer after the spring thaw
when runoff increases (USEPA, 1995).

The low-lying wet area on the western portion of the Station is in the watershed of the
Dead River, which flows through the marshy swales located to the west of the
longitudinal sand dunes that follow the Lake Michigan shoreline. The Dead River
passes through the Illinois Beach State Park as shown on Figure 1.1. The Dead River
flows into Lake Michigan at a point approximately 2.3 miles south of the Station. The
Dead River was so named because the mouth is periodically blocked by shifting
sandbars on the Lake Michigan shoreline.

Storm water runoff from the switchyard is captured by the perimeter ditch, which is a
drainage channel that follows the Station's outer fence. The perimeter ditch connects to
Lake Michigan to the north and south of the Protected Area (PA). Figure 2.1 presents a
depiction of the perimeter ditch and the stormwater drainage ditches that control
surface water at the Station. On the western portion of the Station property some of
these drainage systems intercept the shallow groundwater. This is not the case on the
eastern portion of the Station property where the stormwater drainage system is located
above the water table as it drops towards Lake Michigan.

24.2 GEOLOGY

This section presents an overview of Station geology based upon the 1967 Foundation
Investigation (Dames and Moore, 1967) and other geologic publications. The Station is
underlain by overburden deposits and a regionally extensive sequence of consolidated

045136 (22) Zion Station 6 CONESTOGA-ROVERS & ASSOCIATES



Revision 1

sedimentary deposits. The major stratigraphic features can be divided into Paleozoic
aged bedrock and Quaternary Period overburden deposits. Figure 2.2 presents a
stratigraphic cross-section representative of bedrock units in Lake County, Illinois.
Figure 2.3 presents a cross-section of the overburden deposits associated with the Zion
beach-ridge plain.

Rocks of the Cambrian through Silurian Periods are marine in origin and were deposited
in a sea that covered all of Illinois (Willman, 1971). The rocks consist of sandstones,
shales, and carbonates for a combined thickness of approximately 2,500 feet. Southerly
long shore currents have eroded the Root River delta and transported the sediments
along the western shore of Lake Michigan to form the Zion beach-ridge plain
(Chrzastowski and Frankie, 2000).

243 HYDROGEOLOGY

Groundwater in the region occurs in shallow glacial, alluvial, and lacustrine deposits.
The shallow water-bearing zone is isolated from the underlying regional bedrock
aquifers by a significant thickness of glacial or lacustrine silts and clays.

Bedrock units form three major aquifer systems in northeastern Illinois. The uppermost
bedrock aquifer consists of the Silurian dolomites. The underlying Maquoketa Group
shales hydraulically separate the Silurian aquifer from deeper units.

The deeper aquifer systems include the Cambrian-Ordovician aquifer group, which
includes the St. Peter and Ironton-Galesville sandstones. The underlying Eau Claire
Formation hydraulically separates the Cambrian-Ordovician aquifer group from the
deeper Mt. Simon Aquifer (Visocky et al., 1985).

The sandstones of the Mt. Simon Formation are not typically used for potable water
because of undesirable characteristics including high concentrations of total dissolved
solids and natural radioactivity. Crystalline basement rock underlies the Mt. Simon
Formation (Visocky et al., 1985).

Lake Michigan acts as a major regional discharge zone for groundwater. The
groundwater flow in both unconsolidated deposits and bedrock units in the region is
generally toward the lake; however, localized pumping induces variations in flow
directions in the bedrock aquifers.
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25 AREA GROUNDWATER USE

A water well inventory compiled as part of this investigation indicates a number of
wells located (or formerly located) near the Station. The locations of wells in the vicinity
of the Station are provided on Figure 2.4. A water well report was prepared using
Illinois water well databases and associated well logs, and is provided in Appendix A.
The well records for locations nearest to the Station (map identifiers 5, 6, and 10) are
mis-located (Map Id. 5%), not a water well (Map Id. 62), or no longer exist (Map Ids. 6
and 10%). With the exception of Map Ids. 6 and 10, the wells identified in the water well
report have not been field verified and it is expected that many of the wells listed have
been abandoned.

The City of Zion provides municipal water to the City residents and the surrounding
area. The City purchases water from the Lake County Public Water District (LCPWD).
The LCPWD obtains its water from Lake Michigan by means of an intake pipe located
approximately 1.1 mile north of the Station and extending 3,000 feet into the Lake. The
City of Zion municipal code requires all improved properties to be connected to the
City's water supply. It is "unlawful for any person to construct, permit or maintain a
private well or water supply system within the City which uses groundwater as a
potable water supply" (City of Zion, 2004). The only exception is for existing wells
constructed prior to March 2, 2004 at properties located more than 100 feet from the
municipal supply system, which must: 1) enter into an agreement with the City, and
2) demonstrate that the well water is unlikely to contain any contaminant at
concentrations exceeding the United States Environmental Protection Agency (USEPA)
drinking water standards (City of Zion, 2004).

The Station is connected to the Zion municipal water supply and does not use
groundwater in its operations. The Illinois Beach State Park is serviced by municipal
water.

1 Map ID 5 is a private water well at Lot #1, Beach Homeland subdivision, Beach Park, Illinois.
The latitude and longitude listed in the ISWS database is inconsistent with the address listed in
the well log (Beach Park is located between Zion and Waukegan).

2 Map ID 6 is an engineering test hole installed by Norm Hester of the ISGS on November 1, 1972.
The total depth was 15 feet. This boring was installed as part of a study documented in Fraser
and Hester (1974).

8 Map ID 10 is a water well installed by F H Ferguson at 'Zion Estates' at an unknown date. The
total depth of the well was 138 feet. The location specified in the well record (42.446046N,
87.800889W) indicates that this well was located on the eastern edge of what is now the Zion
Station. 'Zion Estates' may have been part of the Hosah Beach subdivision (see Bannon-Nilles
2003) which was purchased by ComEd in about 1967. This well is not currently present at the
Zion Station.
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AREAS FOR FURTHER EVALUATION

CRA considered all Station operations in assessing groundwater quality at the Station.
During this process, CRA identified areas at the Station that warranted further
evaluation or "AFEs". This section discusses the process by which AFEs were selected.

CRA's identification of AFEs involved the following components:

e Station inspection on March 22 to 23, 2006;

¢ interviews with Station personnel;

e evaluation of Station systems;

e investigation of confirmed and unconfirmed releases of radionuclides; and

e review of previous Station investigations.

CRA analyzed the information collected from these components combined with
information obtained from CRA's study of hydrogeologic conditions at the Station to
identify those areas where groundwater potentially could be impacted from operations
at the Station.

CRA then designed an investigation to determine whether any confirmed or potential
releases or any other release of radionuclides adversely affected groundwater. This
entailed evaluating whether existing Station groundwater monitoring systems were
sufficient to assess the groundwater quality at the AFEs. If the systems were not
sufficient to adequately investigate groundwater quality associated with any AFE,
additional monitoring wells were installed by CRA.

The following sections describe the above considerations and the identification of AFEs.
The results of CRA's investigation are discussed in Section 5.0.

3.1 SYSTEMS EVALUATIONS

Exelon launched an initiative to systematically assess the structures, systems and
components that store, use, or convey potentially radioactively contaminated liquids.
Maps depicting each of these systems were developed and provided to CRA for review.
The locations of these systems are presented on Figure 3.1. The Station identified a total
of 17 systems that contain or could contain potentially radioactively contaminated
liquids. The following presents a list of these systems.
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System Identification Description
AD Auxiliary Drains
AX Auxiliary Steam
BD Blowdown System
CF Cavity Fill
CW Circulating Water
VC Chemical and Volume Control
CC Component Cooling
CD/SC Condensate and Condensate Storage
MS Main Steam
PW Primary Water
RR Resin Removal
SI Safety Injection
SW Service Water
SF Spent Fuel
TD Turbine Building Drains
WD Waste Disposal
WT Waste Water

After these systems were identified, Exelon developed a list of the various structures,
components and areas of the systems (e.g., piping, tanks, and process equipment) that
handle or could potentially handle any radioactively contaminated liquids. The

structures, components, and areas may include:

e aboveground storage tanks;
e condensate vents;

e areas where confirmed or potential historical releases, spills, or accidental discharges
may have occurred;

e Dpipes;
e pools;
e sumps;

e surface water bodies (i.e., basins, pits, ponds, or lagoons);
e trenches;
e underground storage tanks; and

e vaults.
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The Station then individually evaluated the various system components to determine
the potential for any release of radioactively contaminated liquid to enter the
environment. Each structure or identified component was evaluated against the

following seven primary criteria:

¢ location of the component (i.e., basement or second floor of building);

e component construction material (i.e., stainless steel or steel tanks);

e construction methodologies (i.e., welded or mechanical pipe joints);

e concentration of radioactively contaminated liquid stored or conveyed;
e amount of radioactively contaminated liquid stored or conveyed;

e existing controls (i.e., containment and detection); and

¢ maintenance history.

System components, which were located inside a building or that otherwise had some
form of secondary containment, such that a release of radioactively contaminated liquid
would not be discharged directly to the environment, were eliminated from further
evaluation. System components that are not located within buildings or did not have
some other form of secondary containment were retained for further qualitative
evaluation of the risk of a release of radioactively contaminated liquid to the
environment and the potential magnitude of any release.

Exelon's risk evaluation took into consideration factors such as:

the potential concentration of radionuclides;

o the volume of liquid stored or managed;

e the probabilities of the systems actually containing radioactively contaminated
liquid; and

e the potential for a release of radioactively contaminated liquid from the system

component.

These factors were then used to rank the systems and system components according to
the risk for a potential release of a radioactively contaminated liquid to the environment.
The evaluation process resulted in the identification of structures, components, and
areas to be considered for further evaluation.
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3.2 HISTORICAL RELEASES

CRA also reviewed information concerning confirmed or potential historical releases of
radionuclides at the Station, including reports and documents previously prepared by
Exelon and compiled for CRA's review. CRA evaluated this information in identifying
the AFEs. Any historical releases identified during the course of this assessment that
may have a current impact on Station conditions are further discussed in Section 3.4.

3.3 STATION INVESTIGATIONS

CRA considered previous Station investigations in the process of selecting the AFEs for
the Station. This section presents a summary of the pre-operational radiological
environmental monitoring program (pre-operational REMP), past station investigations,
and the radiological environmental monitoring program (REMP).

3.3.1 PRE-OPERATIONAL RADIOLOGICAL
ENVIRONMENTAL MONITORING PROGRAM

A pre-operational REMP was conducted to establish background radioactivity levels
prior to operation of the Station. The environmental media sampled and analyzed
during the pre-operational REMP were surface water, well water, air particulates, milk,
locally grown vegetables, and aquatic plants and animals (ComEd, 1971). The results of
the monitoring were detailed in the report entitled, 1971 Zion Station Final Safety
Analysis Report, December 1971.

The pre-operational REMP report noted that surface water was sampled at five public
water intakes. Generally, the gross beta radioactivity of Lake Michigan was less than
10 picoCuries per liter (pCi/L) with typical concentrations between 3 pCi/L to 6 pCi/L.
Gross alpha radioactivity was typically less than 3 pCi/L (ComEd, 1971).

Tritium levels in Lake Michigan water were studied in the vicinity of Zion Station
throughout 1970. The concentration of tritium in the surface water samples from the
Lake at Zion ranged from approximately 311 + 20 pCi/L to 374 + 34 pCi/L and averaged
340 pCi/L. There was no statistical difference in average tritium concentrations among
the stations (eight stations from Kenosha to Waukegan) (ComEd, 1971).
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1973 Aerial Radiological Measuring System

An Aerial Radiological Measuring System (ARMS) survey was conducted at the Station
prior to the startup of the reactors in 1973. The ARMS survey was conducted using
small aircraft flying at an altitude between 300 and 500 feet. = Ground-based
measurements were obtained from two locations as part of the study. Tritium
measurements were not included in the ARMS survey (ComEd, 1999).

The ARMS survey showed that cosmic ray exposure rate was substantially less than the
northern Illinois background radiation level (ComEd, 1999).

Soil samples contained small concentrations of uranium-238 and thorium-232.

Cesium-137 activity in soil samples ranged from 0.276 to 0.40 picoCuries per gram
(pCi/g) (ComEd, 1999).

3.3.2 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

The REMP at the Station was initiated in 1973. The REMP includes the collection of
multi-media samples including air, surface water, groundwater, fish, sediment, and
vegetation. The samples are analyzed for beta and gamma-emitting radionuclides,
tritium, iodine-131, and/or strontium as established in the procedures developed for the
REMP. The samples are collected at established locations, identified as stations, so that
trends in the data can be monitored.

An annual report is prepared providing a description of the activities performed and the
results of the analysis of the samples collected from the various media. The latest report
generated was prepared by Station personnel and is entitled Final Monthly Progress
Report to Exelon Nuclear, Radiological Environmental Monitoring Program - 2005. This
report concluded that the operation of the Station had no adverse radiological impact on
the environment. The annual report is submitted to the NRC.

Prior to the cessation of power generation in 1998, surface water samples were collected
at the following six locations along Lake Michigan:

Kenosha, Wisconsin (intake located 10 miles north of the Station);

Lake County Public Water District (intake located 1.1 miles north of the Station);

Waukegan, Illinois (intake located 6 miles south of the Station);

North Chicago, Illinois (intake located 10 miles south of the Station);
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e Great Lakes NTS (intake located 13 miles south of the Station); and
o Lake Forest, Illinois (intake located 16.5 miles south of the Station).

After 1998, surface water samples were collected at the following four locations along
Lake Michigan:

e Kenosha, Wisconsin (intake located 10 miles north of the Station);
o Lake County Public Water District (intake located 1.1 miles north of the Station);
e Waukegan, Illinois (intake located 6 miles south of the Station); and

o Lake Forest, [llinois (intake located 16.5 miles south of the Station).
Lake Michigan surface water data are collected as part of the REMP. Tritium

concentrations in surface water samples from Lake Michigan ranged from
non-detect to 660 pCi/L.

3.3.3 DEFUELED SAFETY ANALYSIS REPORT

In October 2004, Exelon updated the Defueled Safety Analysis Report (DSAR). The
DSAR discusses the overall adequacy of the Station for safety, storing, and handling of
fuel and radioactive waste, and to monitor potential radiological effluent release paths.
It provides information on Station and local characteristics such as geography,
demography, meteorology, geology, and hydrogeology.

The DSAR states that intermittent liquid effluents from the Station will not affect
groundwater supplies in the adjacent area in excess of concentrations in 10 CFR 20 due
to local drainage patterns, release rates, and specific features of the sources of water
supplies.

The DSAR also states that the Station's radioactive liquid waste generated is collected,
treated and either recycled or discharged. Discharged liquid wastes are monitored to
assure compliance with 10 CFR 20. Radioactivity levels should not exceed permissible
concentrations at the cooling water outlet in Lake Michigan. The two closest municipal
water intakes are the LCPWD (approximately 1mile north) and the Waukegan
Waterworks (approximately 6 miles south). The February 2005 REMP report indicates
that there have been no tritium concentrations detected in surface water samples at
concentrations exceeding the lower limit of detection (LLD) of 200 pCi/L.
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3.34 WISCONSIN DEPARTMENT OF HEALTH AND
FAMILY SERVICES MONITORING

The Wisconsin Public Health Statutes 254.41 mandates the Department of Health and
Family Services (DHFS) to conduct environmental radiation monitoring around the
nuclear power facilities that impact Wisconsin. The Station is included in this
monitoring due to its proximity to the Wisconsin border. In the 2004 Zion
Environmental Radioactivity Survey, the Wisconsin DHFS concluded:

e air particulate analysis shows no evidence of influence by the Station on air quality;

e the average yearly exposure of ambient gamma radiation is at background levels
and is comparable to other areas within Wisconsin;

e the surface water samples showed no unusual concentrations of gross beta, gross

gamma, tritium, and strontium;

e the gamma isotopic analysis for surface water indicated radioisotopes below their
respective minimum detectable concentration;

e the gamma isotopic analysis on vegetation detected only a small amount of the
naturally occurring elements potassium-40 and beryllium-7;

e the gamma isotopic analysis for soil detected potassium-40 and cesium-137. These
were also detected in previous years and are naturally occurring (potassium-40) or
attributable to fallout from previous atmospheric nuclear tests (cesium-137); and

e doses of radiation as a result of gaseous and liquid effluent are less than the limits
allowed for an average individual as stated in Federal Regulations.

34 IDENTIFIED AREAS FOR FURTHER EVALUATION

CRA used the information presented in the above sections along with its understanding
of the hydrogeology at the Station to identify AFEs, which were a primary consideration
in the development of the scope of work in the Work Plan. The establishment of AFEs is
a standard planning practice in hydrogeologic investigations to focus the investigation
activities at areas where there is the greatest potential for impact to groundwater.

Specifically, AFEs were identified based on these six considerations:

e systems evaluations;
e risk evaluations;

e review of confirmed and/or potential releases;
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e review of documents;
e review of the hydrogeologic conditions; and

e Station inspection completed on March 22 and 23, 2006.

Prior to CRA completing its analysis and determination of AFEs, Station personnel
completed an exhaustive review of all historic and current management of systems that
may contain potentially radioactively contaminated liquids.

CRA reviewed the systems identified by the Station, which have the potential for the
release of radioactively contaminated liquids to the environment, and groundwater flow
at the Station. This evaluation allowed CRA to become familiar with Station operations
and potential systems that may impact groundwater. CRA then evaluated information
concerning historic releases as provided by the Station. This information, along with a
review of the results from historic site investigations, was used to refine CRA's
understanding of areas likely to have the highest possibility of impacting groundwater.
Where at risk systems or identified historical releases were located in close proximity or
were located in areas which could not be evaluated separately, the systems and
historical releases were combined into a single AFE. At times, during the Station
investigation, separate AFEs were combined into one or were otherwise altered based on
additional information and consideration. This HIR details the AFEs investigated.

Finally, CRA used its understanding of known hydrogeologic conditions (prior to this
investigation) to identify AFEs. Groundwater flow was an important factor in deciding
whether to combine systems or historical releases into a single AFE or create separate
AFEs. For example, groundwater beneath several systems that contain radioactively
contaminated liquids that flows toward a common discharge point were likely
combined into a single AFE. The AFEs were created based on known groundwater flow
conditions prior to the work completed during this investigation.

Based upon its review of information concerning confirmed or potential historical
releases, historic investigations, and the systems at the Station that have the potential for
release of radioactively contaminated liquids to the environment combined with its
understanding of groundwater flow at the Station, CRA has identified four AFEs (see
Figure 3.1).
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AFE-Zion-1: Main Complex Area

This area was identified to evaluate the main area of the facility, which includes the two
containment structures, the Fuel Building that contains spent fuel, the Auxiliary
Building, and the Turbine Building.

AFE-Zion-2: Unit1 (Southern) Aboveground Storage Tank (AST) Area

This area was identified to evaluate the quality of groundwater in the area around the
Unit1 systems including the primary water storage tank, the secondary condensate
tank, oil separator, discharge tunnel, and discharge outfall. This AFE was established
based on information regarding the storage, handling, and historical releases in this

area.

AFE-Zion-3: Unit 2 (Northern) AST Area

This area was identified to evaluate the quality of groundwater in the area around the
Unit 2 systems including the primary water storage tank, secondary condensate tank, oil
separator, discharge tunnel, and discharge outfall. This AFE was established based on
information regarding the storage, handling, and historical releases in this area.

AFE-Zion-4: Wastewater Treatment Plant Area

This area comprises the Wastewater Treatment Plant in the northeast corner of the
Station. Groundwater monitoring was initiated in this area of the Station to evaluate the
wastewater treatment and associated systems.
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FIELD METHODS

The field investigations completed for this HIR were completed in May to July 2006.
CRA supervised the installation of monitoring wells and a staff gauge, and collected
samples from the newly-installed monitoring wells and the surface water location. The
field investigations were completed in accordance with the methodologies presented in
the Work Plan (CRA, 2006).

The scope of work presented in the Work Plan included the installation and sampling of
nine permanent monitoring wells and the collection of a surface water sample. Based on
the concentrations of tritium detected in monitoring well MW-ZN-01S, additional
investigative activities were recommended by CRA, and implemented in June and
July 2006. The additional investigative tasks included a second round of sampling at
MW-ZN-01S and the installation and sampling of two permanent and four temporary
monitoring wells. The additional investigative activities provided plume delineation
and additional hydraulic information cross-gradient and down-gradient of MW-ZN-01S.
The groundwater sampling events undertaken as part of the investigation are:

May 24-26, 2006 sampling of MW-ZN-01S through MW-ZN-09S;
June 28, 2006 sampling of MW-ZN-01S (second round);

July 17, 2006 sampling of TW-ZN-100 through TW-ZN-103; and
July 28, 2006 sampling of MW-ZN-10S and MW-ZN-11S.

4.1 STAFF GAUGE INSTALLATION

Figure 4.1 presents the location of the staff gauge installed as part of this investigation.
CRA installed staff gauge SG-ZN-01, which is a notch in a bridge within the Intake Crib.
The Intake Crib is hydraulically connected to Lake Michigan via the intake tunnel that
extends approximately 1/2 mile into Lake Michigan.

4.2 GROUNDWATER MONITORING WELL INSTALLATION

Prior to completing any ground penetration activities, CRA completed subsurface utility
clearance procedures to minimize the potential of injury to workers and/or damage to
subsurface utility structures. The subsurface clearance procedures consisted of
completing an electronic survey within a minimum of 10-foot radius of the proposed
location utilizing electromagnetic and ground penetrating radar technology.
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Additionally, a vacuum soft dig was used to verify utilities were not present at the
proposed location to a depth to 10 feet bgs.

Fifteen new monitoring wells were installed for the fleetwide hydrogeologic
investigation, including 11 permanent and 4 temporary monitoring wells. Monitoring
well construction logs are provided in Appendix B. Figure 4.1 presents the location of
the 15 new monitoring wells. These locations were selected based on a review of all data
provided, the hydrogeology at the Station, and current understanding of identified
AFEs, and modified based on conditions encountered during the investigation.
Table 4.1 summarizes the well installation details.

Specific installation protocols for the permanent monitoring wells are described below:

e the borehole was advanced to the target depth using 4.25-inch inside diameter
hollow-stem augers (HSA);

e anominal 2-inch diameter (No. 10 slot) PVC screen, 10 or 20 feet in length, attached
to a sufficient length of 2-inch diameter schedule 40 PVC riser pipe to extend to the
surface, was placed into the borehole through the augers;

e a filter sand pack consisting of silica sand was installed to a minimum height of
2 feet above the top of the screen as the augers were removed;

e a minimum 2-foot thick seal consisting of 3/8-inch diameter bentonite pellets or
chips was placed on top of the sand pack and hydrated using potable water;

¢ the remaining borehole annulus was sealed to within 3 feet of the surface using pure
bentonite chips (the soft-dig portion of the borehole was backfilled with a mixture of
soil and bentonite); and

e the remaining portion of the annulus was filled with concrete and a 6-inch diameter
protective above-grade casing. The well head was fitted with a water-tight lockable

cap.
Specific installation protocols for the temporary monitoring wells are described below:

e the borehole was advanced to the target depth using a 2-inch direct push technology
(DPT) drill rig;

e anominal 1-inch diameter (No. 10 slot) PVC screen, 15 or 20 feet in length, attached
to a sufficient length of 1-inch diameter schedule 40 PVC riser pipe to extend to the
surface, was placed into the borehole through the DPT casing;

e a filter sand pack consisting of silica sand was installed to a minimum height of
2 feet above the top of the screen as the augers were removed;
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e a minimum 2-foot thick seal consisting of bentonite powder was placed on top of the
sand pack; and

e the remaining borehole annulus was sealed at the surface using bentonite powder or
chips.

The shallow soil borings completed in unconsolidated materials that were to be used for
monitoring well installation were installed using either DPT or 4.25-inch inside diameter
HSA drilling techniques. The borehole depths ranged from 19 to 45 feet bgs. During the
subsurface utility clearance activities described above, the borehole was periodically
examined and the soil types documented. A description was added to each monitoring
well construction log. The overburden soils were classified using the Unified Soil
Classification System (USCS).

4.3 GROUNDWATER MONITORING WELL DEVELOPMENT

To establish good hydraulic communication with the aquifer and reduce the volume of
sediment in the permanent monitoring wells, well development was conducted in
accordance with the procedure outlined below:

monitoring wells were surged using a pre-cleaned bailer for a period of at least
5 minutes;

e aminimum of one well volume of water was purged using a submersible pump;
e the monitoring well was surged for 5 minutes again;
e water was purged from the monitoring well using an electric submersible pump;

e groundwater was collected at regular intervals and the pH, temperature, and
conductivity were measured using field instruments. These instruments were
calibrated daily according to the manufacturer's specifications. Additionally,
observations such as color, odor, and turbidity of the purged water were recorded;
and

e development continued until the turbidity and silt content of the monitoring wells
were significantly reduced and three consistent readings of pH, temperature, and

conductivity were recorded, or a minimum of ten well volumes was purged.

A summary of the monitoring well development parameter measurements is presented
in Table 4.2.
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44 SURVEY

The 15 monitoring wells and surface water gauge were surveyed to establish reference
elevations relative to mean sea level. The top of each well casing was surveyed to the
nearest 0.01 foot relative to the National Geodetic Vertical Datum (NGVD), and the
survey point was marked on the well casing. The survey included the ground elevation
at each well to the nearest 0.10 foot relative to the NGVD, and the horizontal well
location to the nearest 1.0 foot. A reference point was also marked on the concrete at the

surface water elevation measuring location.

The Lake Michigan shoreline was surveyed at the Station using a handheld Global
Positioning System (GPS) with an estimated accuracy of + 12 feet. The GPS survey was
conducted on June 30, 2006.

4.5 GROUNDWATER AND SURFACE WATER
ELEVATION MEASUREMENTS

On May 23, 2006 and July 27, 2006, CRA collected water level measurements from the
monitoring wells and the staff gauge at the Station in accordance with the Work Plan.
Based on the measured depth to water from the reference point and the surveyed
elevation of the reference point, the groundwater or surface water elevation was

calculated. A summary of groundwater and surface water elevations is provided in
Table 4.3.

Prior to the water level measurements, the wells and staff gauges were identified and
located. Once the wells were identified, CRA completed a thorough inspection of each
well and noted any deficiencies. Water level measurements were collected using an
electronic depth-to-water probe accurate to + 0.01 foot. The measurements were made
from the designated location on the inner riser or steel casing of each monitoring well
and reference point on the staff gauge. The water level measurements were obtained
using the following procedures:

e the proper elevation of the meter was checked by inserting the tip into water and
noting if the contact was registering correctly;

e the tip was dried, and then slowly lowered into the well or surface water body until
contact with the water was indicated,;

e the tip was slowly raised until the light and/or buzzer just began to activate. This
indicated the static water level;
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e thereading at the reference point was noted to the nearest hundredth of a foot;
e the reading was then re-checked; and

e the water level was then recorded, and the water level meter decontaminated prior
to use at the next location.

Surface water measurements for Lake Michigan were obtained from the National
Oceanic and Atmospheric Administration (NOAA) gauging stations at Milwaukee,
Wisconsin (Station 9087057), and Calumet Harbor, Illinois (Station 9087044) for the date
and time when the water levels in monitoring wells were measured (NOAA, 2006).

Station Time Period Median Lake Elevation
9087057 Milwaukee May 23, 2006 8:00-13:00 577.99
9087044 Calumet Harbor May 23, 2006 8:00-13:00 577.94
May 23, 2006 8:00-13:00 Average 577.97
9087057 Milwaukee July 27,2006 9:15-11:10 577.91
9087044 Calumet Harbor July 27,2006 9:15-11:10 577.96
July 27,2006 9:15-11:10 Average 577.93
4.6 GROUNDWATER AND SURFACE WATER SAMPLE COLLECTION

CRA conducted one round of groundwater sampling during the hydrogeologic
investigation, with additional samples collected from monitoring well MW-ZN-01S. A
total of 15 monitoring wells were sampled between May 24, 2006 and July 28, 2006.
Eleven new permanent monitoring wells were installed. The sampling was scheduled to
allow for 2weeks to elapse between well development and groundwater sample
collection. Four temporary monitoring wells were installed and sampled in July 2006.

At the monitoring well locations, CRA conducted the sampling using peristaltic pumps
and dedicated polyethylene tubing to employ low flow purging techniques, as described
in Puls and Barcelona (1996).

For permanent monitoring wells with 20-foot screen lengths (MW-ZN-01S through
MW-ZN-08S, MW-ZN-10S and MW-ZN-11S), separate samples were collected from the
lower portion and the upper portion of the screened interval. The lower sampling
interval targets potential releases from deep structural features such as the basement of
the Auxiliary Building. The upper sampling interval targets potential surface and near
surface releases such as spills from the primary cooling water ASTs.
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The groundwater in the monitoring wells was sampled by the following low-flow
procedures:

the wells were located and the well identification numbers were verified;
e a water level measurement was taken;

e the well was sounded by carefully lowering the water level tape to the bottom of the
well (so as to minimize penetration and disturbance of the well bottom sediment),
and comparing the sounded depth to the installed depth to assess the presence of
any excess sediment or drill cuttings;

e the pump or tubing was lowered slowly into the well and fixed into place such that
the intake was located at the mid-point of the well screen, or a minimum of 2 feet
above the well bottom/sediment level;

e the purging was conducted using a pumping rate between 100 to 500 milliliters per
minute. Initial purging began using the lower end of this range. The groundwater
level was monitored to ensure that a drawdown of less than 0.3 foot occurred. If this
criterion was met, the pumping rate was increased dependent on the behavior of the
well. During purging, the pumping rate and groundwater level were measured and
recorded approximately every 10 minutes;

o the field parameters [pH, temperature, conductivity, oxidation-reduction potential
(ORP), dissolved oxygen (DO), and turbidity] were monitored during the purging to
evaluate the stabilization of the purged groundwater. Stabilization was considered
to be achieved when three consecutive readings for each parameter, taken at
5-minute intervals, were within the following limits:

pH £ 0.1 pH units of the average value of the three readings,
Temperature + 3 percent of the average value of the three readings,
Conductivity + 0.005 milliSiemen per centimeter (mS/cm) of the average value

of the three readings for conductivity <l mS/cm and
£0.01 mS/cm of the average value of the three readings for
conductivity >1 mS/cm,

ORP * 10 millivolts (mV) of the average value of the three readings,
DO + 10 percent of the average value of the three readings, and
Turbidity + 10 percent of the average value of the three readings, or a final

value of less than 5 nephelometric turbidity units (NTUs);

e once purging was complete, the groundwater samples were collected directly from
the pump/tubing directly into the sample containers; and
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¢ in the event that the groundwater recharge to the monitoring well was insufficient to
conduct the low-flow procedure, the well was pumped dry and allowed to
sufficiently recharge prior to sampling.

All groundwater samples were labeled with a unique sample number, the date and time,
the parameters to be analyzed, the job number, and the sampler's initials. The samples
were then screened by the Station for shipment to Teledyne Brown Engineering Inc.
(Teledyne Brown).

A sample key is presented in Table 4.4; field measurements for the hydrogeologic
investigation are presented in Table 4.5.

CRA containerized the water purged from the monitoring wells during the sampling, as
well as the water purged from all of the wells during the hydrogeologic investigation.
The water was placed into 55-gallon drums, which will be processed by the Station in
accordance with its NPDES permit.

One surface water sample was collected on May 26, 2006 from Lake Michigan at station
SW-ZN-1, adjacent to the Station. The surface water sampling location is presented on
Figure 4.1.

The surface water sample was collected by directly filling the sample container from the

composite sampler at the determined location until completely filled. A sample key is
presented in Table 4.4.

4.7 DATA QUALITY OBJECTIVES

CRA has validated the analytical data to establish the accuracy and completeness of the
data reported. Teledyne Brown provided the analytical services. The Quality Assurance
Program for the laboratory is described in Appendix C.  Analytical data for
groundwater and surface water samples collected in accordance with the Work Plan are
presented in Appendix D. Data validation reports are presented in Appendix E. The
data validation included the following information and evaluations:

e sample preservation;

sample holding times;

laboratory method blanks;

laboratory control samples;
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e laboratory duplicates;
e verification of laboratory qualifiers; and

o field quality control (field blanks and duplicates).

Following the completion of field activities, CRA compiled and reviewed the geologic,
hydrogeologic, and analytical data.

The data were reviewed using the following techniques:

e data tables and databox figures;
¢ hydrogeologic cross-sections; and

e hydraulic analyses.

4.8 SAMPLE IDENTIFICATION

Systematic sample identification codes were used to uniquely identify all samples. The
identification code format used in the field was: WG - Zion - MW-8L - 052406 -
MS - 001. A summary of sample identification numbers is presented in Table 4.4.

WG - Sample matrix -groundwater
WS - Sample matrix - surface water
Zion - Station code

ZN - Station code

MW-8L - Well location

052406 - Date

MS - Sampler initial

001 - Sample number

4.9 CHAIN-OF-CUSTODY RECORD

The samples were delivered to Station personnel under chain-of-custody protocol.
Subsequently, the Station shipped the samples under chain-of-custody protocol to
Teledyne Brown for analyses.
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4.10 QUALITY CONTROL SAMPLES

Quality control samples were collected to evaluate the sampling and analysis process.

Field Duplicates

Field duplicates were collected to verify the accuracy of the analytical laboratory by
providing two samples collected at the same location and then comparing the analytical
results for consistency. Field duplicate samples were collected at a frequency of one
duplicate for every ten samples collected. A total of three duplicate samples were
collected. The locations of duplicate samples were selected in the field during the
performance of sample collection activities. The duplicate samples were collected
simultaneously with the actual sample and were analyzed for the same parameters as
the actual samples.

Split Samples

Split samples from permanent monitoring wells and surface water were collected for the
NRC for tritium simultaneously with the actual sample at every sample location. Split
samples were delivered to the Station personnel and (if requested) made available to the
NRC. Split samples from the temporary monitoring wells were collected directly by the
NRC and the Illinois Emergency Management Agency (IEMA).

411 ANALYSES

Groundwater and surface water samples were analyzed for tritium and gamma-emitting
radionuclides as listed in NUREG-1301, and strontium-89/90 as listed 40 CFR 141.25.
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RESULTS SUMMARY

This section provides a summary of Station-specific geology and hydrogeology, along
with a discussion of hydraulic gradients, groundwater elevations, and flow directions in
the vicinity of the Station. This section also presents and evaluates the analytical results
obtained from activities performed in accordance with the Work Plan.

51 STATION GEOLOGY

Geologic cross-sections in both a south-north and east-west profile have been developed.
Figure 5.1 displays the cross-section locations across the Station and the cross-sections
are provided on Figures 5.2 and 5.3. These cross-section locations were chosen because
of their close proximity to the AFEs and structures potentially influencing groundwater
flow patterns.

The Station is underlain by overburden deposits and a regionally extensive sequence of
consolidated sedimentary deposits as discussed in Section 2.4.3. In descending order,
the following overburden stratigraphic units have been identified and characterized
during the various Station investigations:

e Upper Sand Unit: Dense to very dense granular soils which range in gradation from
very fine sand to fine to coarse sand, and which contains some gravel and occasional
cobbles and boulders. Depth ranges from the ground surface to an elevation of
approximately 555 feet AMSL.

e Silt-Clay Unit: Hard silt, silty clay, clayey silt, and sandy silt, which contain some
sand and gravel and occasional cobbles and boulders. Depth ranges from
approximately 525 feet to 555 feet AMSL.

e Lower Sand Unit: Dense to very dense sands and silty sands which contain some
gravel, occasional cobbles and boulders, and layers of hard silty clay, clayey silt, and
sandy silt. =~ Depth ranges from approximately 480 feet to 525 feet AMSL
(ComEd, 1969).

The Upper Sand Unit includes the surficial deposits of the Zion beach-ridge plain and
consists of sand and gravel of the Lake Michigan Formation. The Lake Michigan
Formation describes Holocene shallow-water, near-shore beach sediments
predominantly consisting of medium-grained sand with local lenses of sandy gravel,
and containing beds of silt.
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The Silt-Clay Unit is consistent with quiet water lacustrine deposits and may be
associated with post-glacial Lake Michigan (Nipissing Phase).

The Lower Sand Unit is consistent with recurring sequences of beach and quiet water
lacustrine deposits and may be associated with the extreme Lake level fluctuations. As
Lake levels rose, beach deposits moved westward with the shoreline and were followed
by quiet water silt and clay deposits (a transgressive sequence). As Lake levels fell, the
beach moved eastward with the shoreline (a regressive sequence).

The overburden sediments are underlain by Silurian carbonate bedrock of the Niagaran
Series, which was encountered at depths ranging from 102 to 116 feet bgs
(ComEd, 1969). In northeastern Illinois the Niagaran Series includes the Racine, Sugar
Run, and Joliet Formations (Willman et al., 1975). Below the Silurian carbonates lie
Pre-Cambrian through Ordovician sedimentary rocks, including shales, carbonates, and
sandstone. Crystalline basement rock is located at a depth of approximately 2,500 feet.
The sedimentary bedrock strata are generally horizontal with a gentle dip to the east
(Visocky et al., 1985).

Some of the Station structures are constructed to depths of approximately 60 feet bgs.
Excavations were completed from grade, through the Upper Sand Unit and into the
topmost portion of the Silt-Clay Unit. Excavated sands were stockpiled during the
construction and used as backfill (Exelon, 2004), and are considered to be hydraulically
similar to the Upper Sand Unit.

The fifteen new monitoring wells (MW-ZN-01S, MW-ZN-02S5, MW-ZN-03S,
MW-ZN-04S5, MW-ZN-055, MW-ZN-065, MW-ZN-07S, MW-ZN-085, MW-ZN-09S,
MW-ZN-10S, MW-ZN-11S, TW-ZN-100, TW-ZN-101, TW-ZN-102, and TW-ZN-103)
were installed within the Upper Sand Unit or fill, which consists of a primarily
fine-grained sand that overlies the Silt-Clay Unit. The monitoring well logs wells are
presented in Appendix B.

Cross-Section A-A' (Figure 5.2) is a north-south profile through the east side of the
Station. It begins at monitoring well MW-ZN-08S and terminates at MW-ZN-05S. This
cross-section transects AFE-Zion-2, AFE-Zion-3, and AFE-Zion-4. This cross-section also
shows the relationship between the groundwater and the geology, excavated areas, and
reactor containment and building foundations.

Cross-Section B-B' (Figure 5.3) is an west-east profile that runs from monitoring well
MW-ZN-07 through the Station to Lake Michigan and intersects AFE-Zion-1 and
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AFE-Zion-3. This cross-section shows the relationship between the groundwater and
geology, and building foundations.

5.2 STATION HYDROGEOLOGY

This section presents the Station hydrogeology, including groundwater flow direction,
man-made influences on groundwater flow, vertical hydraulic gradients, and lateral
groundwater flow and velocity.

5.2.1 GROUNDWATER FLOW DIRECTIONS

The shallow groundwater flows to the east toward Lake Michigan. The building
foundations restrict the groundwater flow, which causes the groundwater to flow
around the Station. As mentioned previously, the shallow water table intercepts the
stormwater drainage ditches in the west area of the Station property, but does appear to
affect the flow of groundwater to the east and toward Lake Michigan. Groundwater
flow directions for May 2006 are provided on Figure 5.4, flow directions for July 2006 are
provided on Figureb5.5. Both figures present groundwater flow in the shallow
groundwater system. The sheet pile wall limits the flow of groundwater towards Lake
Michigan. Groundwater between the sheet pile wall and the Turbine Building flows to
the north or south around the wall. Although groundwater flow circumscribes the sheet
pile wall, a small component of leakage through the wall is expected.

The sheet pile wall is constructed of MZ-27 steel sheet piling. MZ-27 sheet piling is
comprised of z-shaped sheet steel sections which are 18-inches wide with a 12-inch
offset. The sections are 45 feet long, 3/8-inch thick, and weigh 27 pounds per square
foot of wall.

5.2.2 MAN-MADE INFLUENCES ON GROUNDWATER FLOW

The building foundations of the main complex extend through the Upper Sand Unit and
into the top of the underlying silts and clays. Deep structures include the Reactor
Containment Buildings, the Fuel Storage Building, the Auxiliary Building, the Turbine
Building, and the crib area. The deep building foundations act as hydraulic barriers for
shallow groundwater as is discussed below.
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During the construction of the Station, a sheet pile wall was installed along the Lake
Michigan shoreline to prevent lake water from entering the excavation. The sheet pile
wall was modified over the course of the construction and currently extends to a depth
of approximately 45 feet bgs. The top of the sheet pile wall is lined with boulders and
forms a breakwall, which is shown on Figure 5.3.

Shallow groundwater will flow into the stormwater drainage ditches located on the west
portion of the Station property. However, the groundwater in this area is upgradient of
the PA and areas within the Station that potentially contain tritiated water. As such the
groundwater discharge to these stormwater systems is not expected to be impacted by
tritium.

5.2.3 VERTICAL HYDRAULIC GRADIENTS

The Upper Sand Unit is a high permeability unit that is directly connected to Lake
Michigan, which is a regional discharge feature, and which generally allows unrestricted
lateral groundwater flow. Vertical groundwater flow is limited by the underlying
Silt-Clay Unit, which has a low permeability and is approximately 30 feet thick. To the
extent that vertical flow can occur, the vertical gradient is expected to be upward based
on the artesian pressure observed in the Lower Sand Unit during the 1967 Foundation
Investigation (Dames and Moore, 1967).

524 LATERAL GROUNDWATER FLOW AND VELOCITY

Fifteen monitoring wells were installed at the Station as part of the 2006 hydrogeologic
investigation. Shallow groundwater is present at a depth less than 12 feet bgs in the
Upper Sand Unit. The shallow water-bearing zone is isolated from the underlying
regional bedrock aquifers by the underlying Silt-Clay Unit. The Silt-Clay Unit is
approximately 30 feet thick and extends approximately 15 feet below the deepest
structural feature at the Station.

Shallow groundwater flows is generally towards Lake Michigan. A potentiometric
surface contour map is provided on Figure 5.4 (May 2006) and Figure 5.5 (July 2006).
The hydraulic gradient ranges from 0.001 feet per foot near the switchyard (west of the
Station) to 0.008 feet per foot near the eastern portion of the Station. The hydraulic
conductivity of the surficial sands is expected to be approximately 12 feet per day based
on the median measurement from a study conducted along the Illinois-Indiana border of
the shallow aquifer along Lake Michigan (USGS, 1996). The velocity of the shallow

045136 (22) Zion Station 30 CONESTOGA-ROVERS & ASSOCIATES



Revision 1

groundwater may be roughly approximated using the Station-specific hydraulic
gradient with the literature value for hydraulic conductivity and a typical value for
porosity. Using the hydraulic gradient range of 0.001 to 0.008 feet per foot with a
hydraulic conductivity of 12 feet per day and an assumed porosity of 0.32yields a
velocity range of 14 to 110 feet per year (USEPA, 1996).

5.3 GROUNDWATER QUALITY

CRA personnel collected groundwater samples from fifteen wells. The samples were
analyzed for trittum and additional radionuclides. Teledyne Brown provided the
analytical services. The Quality Assurance Program for the laboratory is described in
Appendix C. The analytical data reports are provided in Appendix D.

The analytical data presented herein have been subjected to CRA's data validation
process. CRA has used the data with appropriate qualifiers where necessary.

The data reported in the figures and tables do not include the results of recounts that the
laboratory completed, except if those results ultimately replaced an initial report. The
tables and figures, therefore, include only the first analysis reported by the laboratory.
Where multiple samples were collected over time, then the most recent result has been
used in the discussion, below.

Two samples were collected from two different elevations in each permanent
monitoring well except for monitoring well MW-ZN-09S. The samples were collected at
16 feet above the well bottom for the upper sample and 3 feet above the well bottom for
the lower sample. At monitoring well MW-ZN-09S there was not a sufficient depth of
water for both samples to be collected and a single sample at MW-ZN-09S was collected
at 3 feet above the well bottom, which is the equivalent of an upper sample in the other

monitoring wells.

5.3.1 SUMMARY OF BETA-EMITTING RADIONUCLIDES
ANALYTICAL RESULTS

A summary of the tritium results for the groundwater samples collected during this
investigation is provided in Table 5.1 and shown on Figure 5.6.

Groundwater samples were collected from the upper and lower portions of the screen in
each monitoring well with a 20-foot screen (MW-ZN-01S through MW-ZN-11S with the
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exception of MW-ZN-09S). Groundwater samples were also collected from Temporary
Wells (TW-ZN-100 through TW-ZN-103). All tritium concentrations were below the
USEPA drinking water standard of 20,000 pCi/L. Tritium was not detected greater than
the LLD of 200 pCi/L in samples collected from 14 of the 15 monitoring wells.
Concentrations of tritium exceeding the LLD of 200 pCi/L were only detected in
groundwater samples collected from monitoring well MW-ZN-01S. The concentrations
of tritium detected in the initial round of sampling were 586 + 141 pCi/L in the lower
portion of the screen and 261+124 pCi/L in the upper portion of the screen.
MW-ZN-01S was re-sampled on June 28, 2006 and the concentrations of tritium were
less than the LLD of 200 pCi/L in the lower portion of the screen and 220 pCi/L in the
upper portion of the screen.

Strontium-89/90 was not detected at concentrations exceeding the LLD of 2.0 pCi/L. A
summary of the strontium-89/90 results for the groundwater samples collected as part
of the investigation that is the subject of this HIR is provided in Table 5.2 and shown on
Figure 5.7.

5.3.2 SUMMARY OF GAMMA-EMITTING RADIONUCLIDES
ANALYTICAL RESULTS

Gamma-emitting target radionuclides were not detected at concentration greater than
their respective LLD. A summary of the gamma-emitting radionuclides results for the
groundwater samples collected as part of the investigation that is the subject of this HIR
is provided in Table 5.2 and presented graphically on Figure 5.7.

Other non-targeted radionuclides are included in the tables but excluded from
discussion in this report. These radionuclides were either a) naturally occurring and
thus not produced by the Station, or b) could be definitively evaluated as being naturally
occurring due to the lack of presence of other radionuclides, which would otherwise
indicate the potential of production from the Station.

5.3.3 SUMMARY OF FIELD MEASUREMENTS

Table 4.5 presents a summary of monitoring well purging parameters collected during
the well purging and sampling activities. These field measurements included pH,
dissolved oxygen, conductivity, turbidity, and temperature. The field parameters were
typical of a shallow sand aquifer. The pH values ranged from 5.51 standard units to
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10.42 standard units. The conductivity was indicative of a shallow water table system
subject to surface water recharge.

Of note were the elevated turbidity readings above 900 NTU collected from the lower
portion of the screen at MW-ZN-04S; however, the elevated turbidity readings are
indicative of the very loose and fine-grained organic material at this well's lower screen
interval, as shown on the MW-ZN-04S stratigraphic log. Overall, the readings were
within the expected ranges for naturally occurring groundwater.

54 SURFACE WATER QUALITY

One surface water sample was collected from Lake Michigan at the location shown on
Figure 4.1. This sample was analyzed for tritium, gamma-emitting radionuclides, and
strontium-89/90. Teledyne Brown provided the analytical services. The Quality
Assurance Program for the laboratory is described in Appendix C. The analytical data
reports are provided in Appendix D.

54.1 SUMMARY OF BETA-EMITTING RADIONUCLIDE
ANALYTICAL RESULTS

Tritium was not detected at concentrations exceeding the LLD of 200 pCi/L. A
summary of the tritium result for the surface water sample collected in this investigation
is provided in Table 5.1 and shown on Figure 5.6.

Strontium-89/90 was not detected at concentration exceeding the LLD of 2.0 pCi/L. The
strontium-89/90 result for the surface water sample collected in this investigation is
provided in Table 5.2 and shown on Figure 5.7.

54.2 SUMMARY OF GAMMA-EMITTING RADIONUCLIDES
ANALYTICAL RESULTS

Gamma-emitting target radionuclides were not detected at concentration exceeding their
respective LLD. A summary of the gamma-emitting radionuclides results for the surface
water sample collected in this investigation is provided in Table 5.2 and shown on
Figure 5.7.

Other non-targeted radionuclides are included in the tables but excluded from
discussion in this report. These radionuclides were either a) naturally occurring and

045136 (22) Zion Station 33 CONESTOGA-ROVERS & ASSOCIATES



Revision 1

thus not produced by the Station, or b) could be definitively evaluated as being naturally
occurring due to the lack of presence of other radionuclides which would otherwise
indicate the potential of production from the Station.

045136 (22) Zion Station 34 CONESTOGA-ROVERS & ASSOCIATES



6.0

Revision 1

RADIONUCLIDES OF CONCERN AND SOURCE AREAS

This section discusses radionuclides evaluated in this investigation, potential sources of
the radionuclides detected, and their distribution.

6.1 GAMMA-EMITTING RADIONUCLIDES

Gamma-emitting target radionuclides were not detected at concentration exceeding their
respective LLD. Other non-targeted radionuclides were also included in the tables but
excluded from discussion in this report. These radionuclides were either a) naturally
occurring and thus not produced by the Station, or b) could be definitively evaluated as
being naturally occurring due to the lack of presence of other radionuclides which
would otherwise indicate the potential of production from the Station.

6.2 BETA-EMITTING RADIONUCLIDES

Strontium-89/90 was not detected in any of the samples collected at concentrations that
were greater than the LLD of 2.0 pCi/L. Tritium was detected in one of the sixteen total
sample locations. Concentrations of tritium ranged between less than the LLD of
200 pCi/L to 586 + 141 pCi/ L.

Since only tritium was detected above the radionuclides' LLDs, the following sections

focus on tritium; specifically, providing general characteristics of tritium, potential
sources, distribution in groundwater, and a conceptual model for migration.

6.3 TRITIUM
This section discusses the general characteristics of tritium, the distribution of tritium in

groundwater and surface water, and the conceptual model of tritium release and
migration.

6.3.1 GENERAL CHARACTERISTICS

Tritium (chemical symbol H-3) is a radioactive isotope of hydrogen. The most common
forms of tritium are tritium gas and tritium oxide, which is also called "tritiated water."
The chemical properties of tritium are essentially those of ordinary hydrogen. Tritiated
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water behaves the same as ordinary water in both the environment and the body.
Tritium can be taken into the body by drinking water, breathing air, eating food, or
absorption through skin. Once tritium enters the body, it disperses quickly and is
uniformly distributed throughout the body. Tritium is excreted primarily through urine
within a month or so after ingestion. Organically bound tritium (tritium that is
incorporated in organic compounds) can remain in the body for a longer period.

Tritium is produced naturally in the upper atmosphere when cosmic rays strike air
molecules.  Tritium is also produced during nuclear weapons explosions, as a
by-product in reactors producing electricity, and in special production reactors, where
the isotopes lithium-7 and/or boron-10 are bombarded to produce tritium.

Although tritium can be a gas, its most common form is in water because, like
non-radioactive hydrogen, radioactive tritium reacts with oxygen to form water.
Tritium replaces one of the stable hydrogen atoms in the water molecule and is called
tritiated water. Like normal water, tritiated water is colorless and odorless. Tritiated
water behaves chemically and physically like non-tritiated water in the subsurface, and
therefore tritiated water will travel at the same velocity as the average groundwater
velocity.

Tritium has a half-life of approximately 12.3 years. It decays spontaneously to helium-3
(®*He). This radioactive decay releases a beta particle (low-energy electron). The
radioactivity of tritium is the source of the risk of exposure.

Tritium is one of the least dangerous radionuclides because it emits very weak radiation
and leaves the body relatively quickly. Since tritium is almost always found as water, it
goes directly into soft tissues and organs. The associated dose to these tissues is
generally uniform and is dependent on the water content of the specific tissue.

6.3.2 DISTRIBUTION IN STATION GROUNDWATER

This section provides an overview of the lateral and vertical distribution of tritium
detected in groundwater at the Station. Tritium was detected in groundwater at
concentrations exceeding the LLD of 200 pCi/L.

Tritium concentrations in groundwater are presented on Figure 5.6. Tritium was only
detected in groundwater samples from monitoring well MW-ZN-01S in May 2006 from
both the upper sampling interval (261 + 124 pCi/L, 22 feet bgs) and the lower sampling
interval (586 141 pCi/L, 35 feetbgs). Tritium was only detected in groundwater
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samples from monitoring well MW-ZN-01S in June 2006 in the upper sampling interval
(220 £123 pCi/L, 22 feet bgs). Tritium was not detected above the LLD of 200 pCi/L in
June 2006 at the MW-ZN-01S lower sampling interval.

6.3.3 CONCEPTUAL MODEL OF TRITIUM
RELEASE AND MIGRATION

This Section presents CRA's conceptual model of groundwater and tritium migration at
the Station.

A conceptual model of groundwater and tritium migration is provided herein. This
model is then used to discuss the recent detections of tritium observed during the
hydrogeologic investigations presented in this HIR.

Groundwater flows within the Upper Sand Unit at the Station in response to the
regional discharge point located to the east of the Station (Lake Michigan).
Groundwater moving within the Upper Sand Unit is separated from the regional
bedrock aquifer zones by the underlying low-permeability Silt-Clay Unit.

Groundwater in the Upper Sand Unit generally flows to the east and discharges to Lake
Michigan. Groundwater flowing in Upper Sand Unit is affected by the building
foundations which, in some cases, extend into the underlying glacial silts and clays. The
sheet pile wall also limits the flow of groundwater towards Lake Michigan. There is no
indication from the HIR investigation that tritium-impacted groundwater is migrating
off the Station property.

6.3.4 ATTENUATION OF TRITIUM WITHIN THE SHALLOW
GROUNDWATER SYSTEM

Tritium in the groundwater system would be affected by the infiltration from
precipitation recharge. This could result in the upper water table zone of the sand
aquifer having lower concentrations of tritium than deeper portions (these upper and
lower zones are only separated by 10 feet).

The permeable nature of the Upper Sand Unit also supports attenuation of the tritium
through lateral groundwater movement. The dispersion of the tritium as it flows
through the Upper Sand Unit along with its natural decay rate will allow for reduction
in concentrations over time and with distance from a release into the groundwater.
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Tritium was not detected at concentrations exceeding the LLD of 200 pCi/L in the four
temporary wells located downgradient of MW-ZN-01S and in surface water sample
collected from Lake Michigan, which is the ultimate receptor of groundwater discharge
from the Station. There is no indication from the HIR investigation that
tritium-impacted groundwater is migrating off the Station property.
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EXPOSURE PATHWAY ASSESSMENT

This section addresses the groundwater impacts from tritium and other radionuclides at
the Station and potential risks to human health and the environment.

Based upon historical knowledge and data related to the Station operations, and based
upon radionuclide analyses of groundwater samples, the primary constituent of concern
(COQ) is tritium. The discussions that follow are restricted to the exposure pathways
related to tritium.

Teledyne Brown reports all samples to their statistically derived minimum detectable
concentration (MDC) of approximately 150 to 170 pCi/L, which is associated with
95 percent confidence interval on their hardcopy reports. However, the laboratory uses
a 99 percent confidence range (+ 3-sigma) for determining whether to report the sample
activity concentration as detected or not. This 3-sigma confidence range typically
equates to 150 (+ 135.75) pCi/L.

Exelon has specified a LLD of 200 pCi/L for the Fleetwide assessment. Exelon has also
required the laboratory to report related peaks identified at the 95 percent confidence
level (2-sigma).

This HIR, therefore, screens and assesses data using Exelon's LLD of 200 pCi/L. As is

outlined below, this concentration is also a reasonable approximation of the background
concentration of tritium in groundwater at the Station.

7.1 HEALTH EFFECTS OF TRITIUM

Tritium is a radionuclide that decays by emitting a low-energy beta particle that cannot
penetrate deeply into tissue or travel far in air. A person's exposure to tritium is
primarily through the ingestion of water (drinking water) or through ingestion of
water-bearing food products. Inhalation of tritium requires the water to be in a vapor
form (i.e., through evaporation or vaporization due to heating). Inhalation is a minor
exposure route when compared to direct ingestion or drinking of tritiated water.
Absorption of tritium through skin is possible, but tritium exposure is more limited here
versus direct ingestion or drinking of tritiated water.
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7.2 BACKGROUND CONCENTRATIONS OF TRITIUM

The purpose of the following paragraphs is to establish a background concentration
through review of various media.

721 GROUNDWATER

Tritium is created in the environment from naturally occurring processes both cosmic
and subterranean, as well as from anthropogenic (i.e., man-made) sources. In the upper
atmosphere, "cosmogenic" tritium is produced from the bombardment of stable nuclides
and combines with oxygen to form tritiated water, which will then enter the hydrologic
cycle. Below ground, "lithogenic" tritium is produced by the bombardment of natural
lithium isotopes ¢Li (92.5% abundance) and 7Li (7.5% abundance) present in crystalline
rocks by neutrons produced by the radioactive decay of uranium and thorium.
Lithogenic production of tritium is usually negligible compared to other sources due to
the limited abundance of lithium in rock. The lithogenic tritium is introduced directly to
groundwater.

A major anthropogenic source of tritium comes from the former atmospheric testing of
thermonuclear weapons. Levels of tritium in precipitation increased during the 1950s
and early 1960s, coinciding with the release of significant amounts of tritium to the
atmosphere during nuclear weapons testing prior to the signing of the Limited Test Ban
Treaty in 1963, which prohibited atmospheric nuclear tests.

7.2.2 PRECIPITATION DATA

Precipitation samples are routinely collected at stations around the world for the
analysis of tritium and other radionuclides. Two publicly available databases that
provided tritium concentrations in precipitation are Global Network of Isotopes in
Precipitation (GNIP) and USEPA's RadNet database. = GNIP provides tritium
precipitation concentration data for samples collected world wide from 1960 to 2006.
RadNet provides tritium precipitation concentration data for samples collected at
Stations through the U.S. from 1960 up to and including 2006.

Based on GNIP data for sample stations located in the U.S. Midwest including Chicago,
St. Louis and Madison, Wisconsin, as well as Ottawa, Ontario, and data from the
University of Chicago, tritium concentrations peaked around 1963. This peak, which
approached 10,000 pCi/L for some stations, coincided with the atmospheric testing of
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thermonuclear weapons. Tritium concentrations showed a sharp decline up until 1975
followed by a gradual decline since that time. Tritium concentrations in Midwest
precipitation have typically been below 100 pCi/L since around 1980.

The RadNet database for several stations in the U.S. Midwest (Chicago, Columbus,
Indianapolis, Lansing, Madison, Minneapolis, Painesville, Toledo, and Welsch) did not
show the same trend, which can be attributed to pre-1995 data handling procedures.
The pre-1995 data were rounded to the nearest 100 pCi/L, which dampened out
variances in the data. The post-1995 RadNet data, where rounding was not applied,
exhibit much more scatter, and similar to the GNIP data, the vast majority of the data
were less than 100 pCi/L.

CRA constructed a non-parametric upper tolerance limit with a confidence of 95 percent
and coverage of 95 percent based on RadNet data for USEPA Region 5 from 2004 to
2005. The resulting upper tolerance limit is 133 pCi/L, which indicates that CRA is
95 percent confident that 95 percent of the ambient precipitation concentration results
are below 133 pCi/L. The statistical confidence, however, must be compared with the
limitations of the underlying RadNet data, which does not include the minimum
detectable concentration for a majority of the measurements. Some of the RadNet values
below 200 pCi/L may be approximated. Nevertheless, these results show a background
contribution for precipitation of up to 133 pCi/L.

7.2.3 SURFACE WATER DATA

Tritium concentrations are routinely measured in large surface water bodies, including
Lake Michigan and the Mississippi River. Surface water data from the RadNet database
for Illinois sampling stations include East Moline (Mississippi River), Moline
(Mississippi River), Marseilles (Illinois River), Morris (Illinois River), Oregon (Rock
River), and Zion (Lake Michigan). As is the case for the RadNet precipitation data, the
pre-September 1995 Illinois surface water data was rounded to the nearest 100 pCi/L,
creating a dampening of variances in the data. The post-1995 Illinois surface water data,
similar to the post-1995 Midwest precipitation data, were less than 100 pCi/L, with the
exception of the Moline (Mississippi River) station.  Tritium surface water
concentrations at this location varied between 100 and 800 pCi/L, which may reflect
local natural or anthropogenic inputs.

The RadNet surface water data typically has a reported 'Combined Standard
Uncertainty' of 35to50 pCi/L.  According to USEPA, this corresponds to a
+70 to 100 pCi/L 95 percent confidence bound on each given measurement. Therefore,
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the typical background data provided may be subject to measurement uncertainty of
approximately + 70 to 100 pCi/L.

724 DRINKING WATER DATA

Tritium concentrations in drinking water from the RadNet database for three Illinois
sampling stations (Chicago, Morris, and East Chicago) exhibit similar trends as the
precipitation and surface water data. As with the precipitation and surface water data,
the pre-1995 data have dampened out variances due to rounding the data to the nearest
100 pCi/L. The post-1995 results show tritium concentrations in samples of drinking
water were less than 100 pCi/L.

7.2.5 EXPECTED TRITIUM BACKGROUND FOR THE STATION

As reported in the GNIP and RadNet databases, tritium concentrations in U.S. Midwest
precipitation have typically been less than 100 pCi/L since 1980. Tritium concentrations
reported in the RadNet database for Illinois surface water and groundwater, at least
since 1995, have typically been less than 100 pCi/L. Based on USEPA Region 5's 2004 to
2005 RadNet precipitation data, 95 percent of the ambient concentrations of tritiated
water in Illinois are expected to be less than 133 pCi/L, based on a 95 percent confidence
limit. Tritium concentrations in surface water and drinking water at the Station are

expected to be comparable or less based on historical data and trends.

Concentrations in groundwater similar to surface water and drinking water are expected
to be less than precipitation values. The lower groundwater concentrations are related
to the age of the groundwater as compared to the half-life of tritium. Deep aquifers in
proximity to crystalline basement rock, however, can potentially show elevated
concentrations of tritium due to lithogenic sources.

The Pre-Operational REMP report noted that lake water was sampled at five public
water intakes. Generally, the gross beta radioactivity of Lake Michigan was less than
10 pCi/L. Typical values from throughout the Lake were between 3 to 6 pCi/L. Gross
alpha radioactivity was typically less than 3 pCi/L (ComEd, 1971).

Tritium levels in Lake Michigan water were studied in the vicinity of Zion throughout
1970 (prior to the construction of the Station). The concentration of tritium in Lake
Michigan near Zion ranged from approximately 311 + 20 pCi/L to 374 + 34 pCi/L and
averaged 340 pCi/L. There was no statistical difference in average tritium levels among
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the sample locations (eight sample locations from Kenosha to Waukegan)
(ComkEd, 1971).

As was noted in Section 7.0, the reporting limits for the tritium results are to an LLD of
200 pCi/L.  This concentration also represents a reasonable representation of
background groundwater quality, given the data for precipitation, surface water, and
drinking water.

Based on the evaluation presented above, the background concentration for tritium at
the Station is reasonably represented by the LLD of 200 pCi/L.

7.3 IDENTIFICATION OF POTENTIAL EXPOSURE
PATHWAYS AND POTENTIAL RECEPTORS

There are two potential exposure pathways for tritium originating in or adjacent to the
Station:

e potential groundwater migration off the Station property to private and public

groundwater users; and

e potential groundwater migration off the Station property to Lake Michigan.

The following section provides an overview of each of these two potential exposure
pathways for tritium in groundwater.

7.3.1 POTENTIAL GROUNDWATER MIGRATION TO DRINKING
WATER USERS OFF THE STATION PROPERTY

Based upon the groundwater and surface water data presented in this HIR,
groundwater flow is to the east towards Lake Michigan. The horizontal extent of the
elevated concentrations of tritium in the direction of groundwater flow has been
established, and is limited to the area around MW-ZN-01S. Tritium was not detected in
the four temporary well installed near the shoreline above the LLD of 200 pCi/L. The
tritium concentrations in groundwater samples collected from MW-ZN-01S ranged from
less than LLD (most recently) to 586 + 141 pCi/L (lower interval), 220 £ 123 pCi/L to
261 +124 pCi/L (upper interval), which are significantly less than the USEPA drinking
water standard of 20,000 pCi/L. No tritium was detected above the LLD (200 pCi/L) in
the other fourteen monitoring wells across the Station. In addition, there are no potable
water supply wells downgradient of the Station or of monitoring well MW-ZN-01S.
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The direction of groundwater flow is east towards Lake Michigan. Tritium was not
detected at concentrations greater than the LLD (200 pCi/L) in the four temporary wells
located downgradient of MW-ZN-01S. There is no potentially complete exposure
pathway, and therefore there is no current risk of exposure associated with groundwater
ingestion off the Station property.

7.3.2 POTENTIAL GROUNDWATER MIGRATION TO
SURFACE WATER USERS

Based upon the groundwater and surface water data presented in this HIR,
groundwater flow is to the east towards Lake Michigan. The horizontal extent of the
elevated concentrations of tritium is limited to the area around MW-ZN-01S. The
tritium concentrations detected in groundwater samples collected from MW-ZN-01S
ranged from less than LLD (200 pCi/L) (most recently) to 586 + 141 pCi/L (lower
interval) and 220+123 pCi/L to 261124 pCi/L (upper interval), which are
significantly less than the USEPA drinking water standard of 20,000 pCi/L. No tritium
was detected above the LLD (200 pCi/L) in the other 14 monitoring wells across the
Station. In addition, no tritium was detected above the LLD (200 pCi/L) in the
downgradient monitoring wells (MW-ZN-11S and TW-ZN-100 through TW-ZN-103)
and the surface water sample collected from Lake Michigan at station SW-ZN-01,
adjacent to the Station.

The Lake County Public Works Department obtains its water for the City of Zion from
Lake Michigan by means of an intake pipe located approximately 1 mile to the north of
the Station and extending 3,000 feet into the Lake. Since tritium was not detected at
concentrations greater than LLD (200 pCi/L) in the four temporary wells and
MW-ZN-11S (which are downgradient of MW-ZN-01S) or the Lake Michigan surface
water sample, there is an incomplete exposure pathway. Therefore, there is no current
risk of exposure associated with ingestion and recreational use off the Station property.

74 SUMMARY OF POTENTIAL TRITIUM EXPOSURE PATHWAYS

There are two potential groundwater exposure pathways for tritium originating at the
Station:

e groundwater migration off the Station Property to private and public groundwater
users (drinking water exposure); and

e groundwater migration off the Station Property to Lake Michigan (drinking water
exposure and recreational exposure).
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Based upon the groundwater and surface water data provided and referenced in this
investigation, none of the potential receptors are at risk of exposure to concentrations of
tritium in excess of USEPA drinking water standard (20,000 pCi/L).

7.5 OTHER RADIONUCLIDES

Target radionuclides were not detected at concentrations greater than their respective
LLDs in the groundwater and surface water samples collected. Other non-targeted
radionuclides were also included in the tables but excluded from discussion in this
report. These radionuclides were either a) naturally occurring and thus not produced by
the Station, or b) could be definitively evaluated as being naturally occurring due to the
lack of presence of other radionuclides which would otherwise indicate the potential of
production from the Station.
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CONCLUSIONS

Based on all of the studies completed to date at the Zion Station, CRA concludes:

Groundwater Flow

The water table is in the Upper Sand Unit. The depth to water ranged from
5 to 14 feet bgs.

The shallow groundwater at the Station generally flows to the east towards Lake
Michigan.

Groundwater flow at the Station 1is affected by the construction
(basements/foundations) of the Reactor, Turbine, and Auxiliary Buildings, which
were constructed into the Silt-Clay Unit. These buildings are barriers to lateral flow.

A sheet pile wall was initially installed to limit the infiltration of Lake Michigan
water into the construction excavation for the main Station buildings. The wall
currently influences groundwater flow on the east side of the Station by diverting
the groundwater around the wall.

Groundwater Quality

None of the detected tritium concentrations in the groundwater exceeded the
USEPA drinking water standard of 20,000 pCi/L.

Tritium was not detected at concentrations greater than the LLD (200 pCi/L) in 14 of
the 15 monitoring wells collected as part of this investigation.

Tritium was detected in groundwater samples collected from monitoring well
MW-ZN-01S. These concentrations ranged from less than LLD (most recently) to
586 £ 141 pCi/L (lower interval) and 220 +123 pCi/L to 261 +124 pCi/L (upper
interval).

Gamma-emitting radionuclides associated with licensed plant operations were not
detected at concentrations greater than their respective LLDs in any of the sample
collected as part of this investigation.

Strontium-89/90 was not detected at concentrations greater than the LLD of
2.0 pCi/L in any sample collected as part of this investigation.

Tritium is not migrating off the Station property.
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Surface Water Quality

e Tritium was not detected in the surface water sample at a concentration greater than
the USEPA drinking water standard of 20,000 pCi/L.

e Tritium was not detected in the surface water sample at a concentration greater than
the LLD of 200 pCi/L.

¢ Gamma-emitting radionuclides associated with licensed plant operations were not
detected at concentrations greater than their LLDs in the sample collected as part of
this investigation.

e Strontium-89/90 was not detected at concentrations greater than the LLD of
2.0 pCi/L in the sample collected as part of this investigation.

AFE-Zion-1: Main Complex Area, AFE-Zion-3: Unit 2 (Northern) AST Area, and
AFE-Zion-4: Wastewater Treatment Plant Area

¢ Gamma-emitting radionuclides associated with licensed plant operations were not
detected at concentrations greater than their respective LLDs in any of the
groundwater samples collected from the monitoring wells in the vicinity of AFEs
Zion-1, 3, and 4.

e Strontium-89/90 was not detected at concentrations greater than the LLD of
2.0 pCi/L in any of the groundwater samples collected from the monitoring wells in
the vicinity of AFEs-Zion-1, 3, and 4.

e Tritium was detected in groundwater samples collected from monitoring well
MW-ZN-01S. These concentrations ranged from less than LLD (most recently) to
586 £ 141 pCi/L (lower interval) and 220 +123 pCi/L to 261 %124 pCi/L (upper
interval). The tritium is localized to the area in the vicinity of monitoring well
MW-ZN-01S. No tritium was detected in the four temporary wells and MW-ZN-11S,
located downgradient of monitoring well MW-ZN-01S. This well is located in close
proximity to AFEs Zion 1, 3, and 4. The source of tritium in this location is likely
attributable to historical releases in this area. However, the most recent sample
results are within the range of background concentrations.

AFE-Zion-2: Unit1 (Southern) Aboveground Storage Tank (AST) Area

e Gamma-emitting radionuclides associated with licensed plant operations were not
detected at concentrations greater than their respective LLDs in any of the
groundwater samples collected from the monitoring wells in the vicinity of
AFE-Zion-2.
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e Strontium-89/90 was not detected at concentrations greater than the LLD of
2.0 pCi/L in any of the groundwater samples collected from the monitoring wells in
the vicinity of AFE-Zion-2.

e Tritium was not detected at concentrations greater than the LLD of 200 pCi/L in any
of the groundwater samples collected from the monitoring wells near AFE-Zion-2.

e There have been no impacts to groundwater from AFE-Zion-2.

Potential Receptors

Based on the results of this investigation?, there is no current risk from exposure to
radionuclides associated with licensed plant operations through any of the identified
potential exposure pathways.

General Conclusions

e Based on the results of this investigation, tritium is not migrating off the Station
property at detectable concentrations; and

e Based on the results of this investigation, there are no known active releases into the
groundwater at the Station.

4 Using the LLDs specified in this HIR.
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RECOMMENDATIONS

The following presents CRA's recommendations for proposed activities to be completed
at the Station.

91 DATA GAPS
Based on the results of this hydrogeologic investigation, there are no data gaps

remaining to support CRA’s conclusions regarding the characterization of the
groundwater regime and potential impacts from radionuclides at the Station.

9.2 GROUNDWATER MONITORING

Based upon the information collected to date, CRA recommends that Exelon conduct
periodic monitoring of selected sample locations.

Temporary Well Abandonment

Four temporary wells were installed on the beach between the sheet pile wall and the
normal high water mark. These temporary wells are not expected to survive the winter
due to storms and ice buildup and should be properly abandoned before the onset of
cold weather.
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Well
Location

MW-ZN-015
MW-ZN-025
MW-ZN-035
MW-ZN-04S
MW-ZN-055
MW-ZN-06S
MW-ZN-075
MW-ZN-085
MW-ZN-09S
MW-ZN-10S
MW-ZN-11S
TW-ZN-100

TW-ZN-101

TW-ZN-102

TW-ZN-103

Notes:

X-coord.

‘ Y-coord.

(Site-Specific Coordinates)

1424319.58
1424278.62
1424216.30
1424212.26
1423805.72
1422629.16
1422858.29
1424335.21
1423689.57
1424100.31
1424383.37
1424390.02
1424414.23
1424432.51
1424431.73

15418801.80
15418640.44
15418443.87
15418356.60
15417820.38
15418474.29
15419254.58
15419294.95
15418596.56
15418949.08
15418979.86
15418713.68
15418779.65
15418865.75
15418705.47

NGVD - National Geodetic Vertical datum

ft bgs - feet below ground surface

PVC - polyvinyl chloride

CRA 45136 (22) Zion Station

TABLE 4.1

SUMMARY OF MONITORING WELL INSTALLATION DETAILS
FLEETWIDE ASSESSMENT

Surface
Elevation
(NGVD)

591.43
591.21
591.54
591.01
585.72
589.78
587.08
585.85
591.18
591.00
586.50
585.30
584.30
584.30
583.70

Reference
Elevation
(NGVD)

594.10
593.78
594.02
593.82
588.64
592.66
589.82
588.73
593.84
593.70
589.50
590.00
588.70
588.60
587.50

ZION STATION
ZION, ILLINOIS

Installation

Date

5/1/2006
5/2/2006
5/2/2006
5/3/2006
5/4/2006
5/5/2006
5/6/2006
5/5/2006
5/5/2006
7/13/2006
7/14/2006
7/7/2006
7/7/2006
7/7/2006
7/7/2006

Boring Screened Interval

Total Depth  Top Bottom | Top Bottom

(ft bgs) (ft bgs) (ft NGVD)
39 19 39 572.43 552.43
45 15 35 576.21 556.21
353 15.3 35.3 576.24 556.24
35 15 35 576.01 556.01
30 10 30 575.72 555.72
30 10 30 579.78 559.78
30 10 30 577.08 557.08
30 10 30 575.85 555.85
19 9 19 582.18 572.18
34 14 34 577.00 557.00
30 10 30 576.50 556.50
22 6.5 215 578.80 563.80
19 4 19 580.30 565.30
21 6 21 578.30 563.30
30 10 30 573.70 553.70

Well
Diameter
(inches)

et s = = RO R NN NN DNNNDNDDNDDN

Page 1 of 1

Well
Construction

2-inch PVC Screen
2-inch PVC Screen
2-inch PVC Screen
2-inch PVC Screen
2-inch PVC Screen
2-inch PVC Screen
2-inch PVC Screen
2-inch PVC Screen
2-inch PVC Screen
2-inch PVC Screen
2-inch PVC Screen
1-inch PVC Screen
1-inch PVC Screen
1-inch PVC Screen
1-inch PVC Screen
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Sample
Location

MW-ZN-01S

MW-ZN-02S

CRA 45136 (22) Zion Station

Date

5/3/2006

5/4/2006

SUMMARY OF MONITORING WELL DEVELOPMENT PARAMATERS
FLEETWIDE ASSESSMENT

Gallons

Well Volume Purged

(gallons)

5.0

3.5

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80

12
18
22
26
30
34
40
44
48

Water
Level

133

13.6

TABLE 4.2

ZION STATION
ZION, ILLINOIS

pH Conductivity Temperature Turbidity

(Std. Units)  (uSfcm) *
NA NA
7.46 757
NA NA
7.38 699
7.20 662
7.31 640
7.33 633

622
7.48 607
7.43 599
7.41 591
7.41 593
7.43 593
7.44 580
7.45 589
7.43 586
7.97 653
7.80 614
7.74 605
7.83 595
7.63 582
7.64 577
7.62 199.5
7.58 95.6
7.57 196.3
7.61 195.1
7.60 96.3

0

NA
17.0
NA
17.0
15.7
16.1
171
16.5
19.2
16.6
16.5
16.3
16.3
17.4
15.9
16.1

125
14.6
14.5
14
13.3
13
12.6
13.3
12.6
12.9
12.8

(ntu) *

NA
> 1000
NA
> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
340
164
164
99.6
95.3
82

> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
896
702

Observations

brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty
brown, turbid, silty

silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
getting less cloudy
getting less cloudy

Pump Type

Peristaltic

Peristaltic

Page 1 of 5
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Sample
Location Date

MW-ZN-03S 5/5/2006

MW-ZN-04S  5/5/2006

CRA 45136 (22) Zion Station

SUMMARY OF MONITORING WELL DEVELOPMENT PARAMATERS
FLEETWIDE ASSESSMENT

Gallons

Well Volume Purged

(gallons)

3.72

12
16
20
24
28
32
36
40
44
48
52

12
16
20
24
28
32
36
40
44
48
52

Water
Level

13.12

14.27

TABLE 4.2

ZION STATION
ZION, ILLINOIS

pH
(Std. Units)

7.44
7.41
7.46
7.43
7.47
7.43
7.43
7.40
7.42
7.40
7.40
7.40
7.41

7.24
7.50
7.51
7.50
7.49
7.50
7.48
7.48
7.47
7.47
7.46
7.46

Conductivity Temperature Turbidity

(uS/cm) *

666
628
608
604
200
192.2
188.8
188.0
186.1
181.3
181.7
178.9
177.0

188.9
185.5
553
179.0
177.6
176.5
175.2
176.0
173.4
173.4
172.2
1717

0

11.3
11.3
10.9
10.5
10.7
10.4
10.7
10.9
10.6
10.5
10.9
10.4
10.4

12.9
12.6
12.8
12.8
12.8
12.8
12.8
12.6
12.6
12.6
12.6
12.6

(ntu) *

> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
834
838
> 1000
> 1000
> 1000
1000

> 1000
> 1000
> 1000
> 1000
689
508
312
267
180
114
85.1
52.8

Observations

cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown

cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
slightly cloudy, brown
slightly cloudy, brown
slightly cloudy, brown
slightly cloudy, brown
slightly cloudy, brown
slightly cloudy, brown

Pump Type

Peristaltic

Peristaltic

Page 2 of 5
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Sample
Location Date

MW-ZN-05S 5/8/2006

MW-ZN-06S 5/8/2006

CRA 45136 (22) Zion Station

4.1

3.52

SUMMARY OF MONITORING WELL DEVELOPMENT PARAMATERS
FLEETWIDE ASSESSMENT

Gallons
Well Volume Purged

(gallons)

5
10
15
20
25
30
35
40
45
50
55
60

3.5
7.0
105
14.0
175
21.0
24.5
28.0
315
35.0
38.5
41.0
44.5
48

Water

Level

25.63

3.52

TABLE 4.2

ZION STATION
ZION, ILLINOIS

pH

(Std. Units)

7.28
7.21
7.22
7.25
7.25
7.25
7.22
7.24
7.23
7.23
7.25
7.25

7.12
7.09
7.08
7.05
7.04
7.35
7.24
7.13
7.07
7.08
7.03
6.99
7.10
7.01

Conductivity Temperature Turbidity

(uS/cm) *

140.0
1415
142.3
140.7
142.2
144.3
147.1
145.2
1445
144.6
144.0
144.0

135.2
133.7
137.6
137.6
139.0
1225
124.7
126.8
128.3
128.5
128.8
132.0
129.1
131.4

0

12.4
12.6
12.8
125
125
12.3
125
12.6
12.7
12.7
12.7
12.6

12.8
10.3
11.0
10.3
10.7
10.8
10.5
10.0
10.3
10.2
10.0
10.5
10.4
10.5

(ntu) *

> 1000
879
> 1000
588.0
228.00
482.00
60.00
32.6
19.7
16
16.2
10.2

> 1000
> 1000
> 1000
> 1000
> 1000
1000
232
> 1000
520
148
> 1000
458
143
137.8

Observations

cloudy, brown
cloudy, brown
cloudy, brown
cloudy, brown
slightly cloudy, brown
slightly cloudy, brown
clear
clear
clear
clear
clear
clear

silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
clearer
clear
clear
silty
silty
clear
clear
clear

Pump Type

Peristaltic

Peristaltic

Page 3 of 5
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Sample
Location

MW-ZN-07S

MW-ZN-08S

MW-ZN-09S

CRA 45136 (22) Zion Station

Date

5/8/2006

5/8/2006

5/8/2006

SUMMARY OF MONITORING WELL DEVELOPMENT PARAMATERS
FLEETWIDE ASSESSMENT

Gallons

Well Volume Purged

(gallons)

4.3

3.86

1.58

4.3
8.6
12.9
16.2
20.5
24.8
29.1
33.4
37.7
42.0
45.3
49.6

3.9
9.8
117
15.6
195
23.4
27.3
31.2
35.1
39.0
42.9
46.8

Water
Level

5.20

8.17

9.89

TABLE 4.2

ZION STATION
ZION, ILLINOIS

pH

(Std. Units)

7.15
7.11
7.11
7.13
7.13
7.05
7.05
7.07
7.07
7.06
7.06
7.04

7.45
7.47
7.40
7.42
7.42
7.41
7.41
7.42
7.33
7.41
7.39
7.42

8.97
9.13
9.18
9.15
9.13
9.00
9.10
9.07
9.09
9.09
9.04

Conductivity Temperature Turbidity

(uS/cm) *

139.5
141.3
137.6
136.1
139.0
138.6
137.6
138.2
113.7
140.1
138.5
139.3

143.6
136.8
138.5
139.4
138.4
138.1
1415
138.1
138.1
138.4
139.3
138.7

158.7
159.7
158.6
156.3
155.3
152.1
1511
150.2
148.6
147.7
147.2

0

10.5
10.7
10.8
10.6
10.7
10.3
10.5
10.3
10.7
10.4
10.8
10.4

13.0
12.8
12.9
13.3
12.6
12.6
13.3
13.0
12.6
13.0
12.4
12.6

11.9
11.7
11.7
11.7
11.7
11.8
11.8
11.8
11.8
11.7
11.7

(ntu) *

> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
872
569
> 1000
520
213
89.7

> 1000
1000
628
> 1000
898
898
898
387
198
101
75.2
50.9

> 1000
> 1000
> 1000
484
245
> 1000
277
44.7
13.10
9.93
8.67

Observations

silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray
silty, gray

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

cloudy, gray
septic odor
septic odor
septic odor
slightly cloudy, gray
slightly cloudy, gray
slightly cloudy, gray
slightly cloudy, gray
clear, septic odor
clear, septic odor
clear, septic odor

Pump Type

Peristaltic

Peristaltic

Peristaltic
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SUMMARY OF MONITORING WELL DEVELOPMENT PARAMATERS
FLEETWIDE ASSESSMENT

Sample

Gallons

Location Date Well Volume Purged

(gallons)

MW-ZN-10S 7/14/2006 4

MW-ZN-11S 7/14/2006 3

Notes:

* pS/cm - microSiemens per centimeter
“ ntu - nephelometric turbidity units

"purged 90 gallons from well before taking readings

CRA 45136 (22) Zion Station

90*
94
98

102

106

Water
Level

13.58

10.5

TABLE 4.2

ZION STATION
ZION, ILLINOIS

pH

(Std. Units)

6.89
7.18
7.26
7.34
7.37

7.47
7.31
7.35
7.36
7.31
7.31
7.28
7.28
7.33
7.33
7.27
7.27
7.36
7.27

913.0
776.0
738.0
748.0
738.0

863.0
842.0
839.0
832.0
828.0
806.0
654.0
827.0
503.0
791.0
802
799
792
798

0

16.7
15.0
14.0
13.8
13.8

17.3
16.8
16.1
16.2
16.0
16.0
16.7
15.9
16.7
16.4
16.2
15.6
15.6
15.7

Conductivity Temperature Turbidity
(uSfcm) *

(ntu) *

151.00

132.00

281.00
112
75.5

>1000
>1000
>1000
243
162
88.80
>1000
258.00
83.7
52
105
50
23.6
22

Observations

cloudy

cloudy

cloudy
clear
clear

cloudy, brown

cloudy, brown

cloudy, brown
clear
clear
clear
clear
clear
clear
clear
clear
clear
clear
clear

Pump Type

Peristaltic

Peristaltic
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SUMMARY OF GROUNDWATER AND SURFACE WATER ELEVATIONS

Lake Michigan (average)

Lake Michigan (average)

Notes:

NGVD - National Geodetic Vertical datum

CRA 45136 (22) Zion Station

Sample
Location

MW-ZN-015
MW-ZN-025
MW-ZN-035
MW-ZN-045
MW-ZN-055
MW-ZN-065
MW-ZN-075
MW-ZN-085
MW-ZN-095

Sample
Location

MW-ZN-01S
MW-ZN-025
MW-ZN-035
MW-ZN-045
MW-ZN-055
MW-ZN-065
MW-ZN-075
MW-ZN-085
MW-ZN-095
MW-ZN-10S
MW-ZN-115
TW-ZN-100

TW-ZN-101

TW-ZN-102

TW-ZN-103

TABLE 4.3

FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS
May 23, 2006
Reference Depth to Water Groundwater
Elevation (ft Below Elevation
(NGVD) Reference) (NGVD)
594.10 14.41 579.69
593.78 13.48 580.30
594.02 12.84 581.18
593.82 13.23 580.59
588.64 6.67 581.97
592.66 7.71 584.95
589.82 5.02 584.80
588.73 8.73 580.00
593.84 9.99 583.85
577.97 - -
July 27, 2006
Reference Depth to Water Groundwater
Elevation (ft Below Elevation
(NGVD) Reference) (NGVD)
594.10 14.80 579.30
593.78 13.78 580.00
594.02 13.37 580.65
593.82 13.23 580.59
588.64 8.01 580.63
592.66 9.47 583.19
589.82 6.47 583.35
588.73 9.30 579.43
593.84 11.13 582.71
593.67 13.72 579.95
589.47 10.65 578.82
590.01 10.62 579.39
588.68 10.27 578.41
588.58 10.33 578.25
587.49 9.03 578.46
577.93 - -

Pagelof1
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CRA 45136 (22) Zion Station

TABLE 4.4 Page 1 of 2
SAMPLE KEY
FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS
Sample Location ™ Sample Identification QC Sample Date Matrix Analyses
MW-ZN-085(L) WG-Zion-MW-8L-052406-MS-001 5/24/06 Groundwater Tritium / Target Radionuclides
MW-ZN-045(U) WG-Zion-MW-4U-052406-MB-002 5/24/06 Groundwater Tritium / Target Radionuclides
MW-ZN-08S(U) WG-Zion-MW-8U-052406-MS-003 5/24/06 Groundwater Tritium / Target Radionuclides
MW-ZN-045(L) WG-Zion-MW-4L-052406-MB-004 5/24/06 Groundwater Tritium / Target Radionuclides
MW-ZN-075(U) WG-Zion-MW-7U-052406-MS-005 5/24/06 Groundwater Tritium / Target Radionuclides
MW-ZN-07S(L) WG-Zion-MW-7L-052506-MS-007 5/25/06 Groundwater Tritium / Target Radionuclides
MW-ZN-065S(L) WG-Zion-MW-6L-052506-MS-009 5/25/06 Groundwater Tritium / Target Radionuclides
MW-ZN-035(U) WG-ZN-MW-ZN-03U-052506-D5-01 5/25/06 Groundwater Tritium / Target Radionuclides
MW-ZN-035(U) WG-ZN-MW-ZN-03U-052506-DS-02 Duplicate (01) 5/25/06 Groundwater Tritium / Target Radionuclides
MW-ZN-035(L) WG-ZN-MW-ZN-031L-052506-DS-03 5/25/06 Groundwater Tritium / Target Radionuclides
MW-ZN-025(U) WG-ZN-MW-ZN-02U-052606-DS-04 5/26/06 Groundwater Tritium / Target Radionuclides
MW-ZN-015(U) WG-ZN-MW-ZN-01U-052606-DS-05 5/26/06 Groundwater Tritium / Target Radionuclides
MW-ZN-025(L) WG-ZN-MW-ZN-02L-052606-DS-06 5/26/06 Groundwater Tritium / Target Radionuclides
MW-ZN-015(L) WG-ZN-MW-ZN-01L-052606-DS-07 5/26/06 Groundwater Tritium / Target Radionuclides
MW-ZN-09S WG-ZN-MW-ZN-(09-052606-DS-08 5/26/06 Groundwater Tritium / Target Radionuclides
MW-ZN-095 WG-ZN-MW-ZN-(09-052606-DS-09 Duplicate (08) 5/26/06 Groundwater Tritium / Target Radionuclides
MW-ZN-065(U) WG-Zion-MW-6U-052606-MS-011 5/26/06 Groundwater Tritium / Target Radionuclides
MW-ZN-055(L) WG-Zion-MW-5L-052606-MS-013 5/26/06 Groundwater Tritium / Target Radionuclides
SW-ZN-1 WS-Zion-Lake-052606-MS-015 5/26/06 Surface Water Tritium / Target Radionuclides
MW-ZN-055(U) WG-Zion-MW-5U-052606-MS-017 5/26/06 Groundwater Tritium / Target Radionuclides
MW-ZN-10S(L) WG-ZN-MW-ZN-10L-072806-MS-005 7/28/2006 Groundwater Tritium / Target Radionuclides
MW-ZN-10S(U) WG-ZN-MW-ZN-10U-072806-MS-003 7/28/2006 Groundwater Tritium / Target Radionuclides
MW-ZN-10S(U) WG-ZN-MW-ZN-10U-072806-MS-004 7/28/2006 Groundwater Tritium / Target Radionuclides
MW-ZN-115(L) WG-ZN-MW-ZN-111L-072806-TL-002 7/28/2006 Groundwater Tritium / Target Radionuclides
MW-ZN-115(U) WG-ZN-MW-ZN-11U-072806-TL-001 7/28/2006 Groundwater Tritium / Target Radionuclides
TW-ZN-100 GW-071706-JL-TW-ZN-100 7/17 /2006 Groundwater Tritium / Target Radionuclides
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Sample Location ™
TW-ZN-101
TW-ZN-102
TW-ZN-103

Notes:

QC - Quality Control

Target Radionuclides: 5r-89/90, Mn-54, Co-58, Fe-59, Co-60, Zn-65, Nb-95, Zr-95, Cs-134, Cs-137, Ba-140, and La-140

Sample Identification
GW-071706-JL-TW-ZN-101
GW-071706-JL-TW-ZN-102
GW-071706-JL-TW-ZN-103

Duplicate (08) - Duplicate of sample number in parenthesis

CRA 45136 (22) Zion Station

TABLE 4.4

SAMPLE KEY

FLEETWIDE ASSESSMENT

ZION STATION
ZION, ILLINOIS

QC Sample

Date
7/17 /2006
7/17/2006
7/17/2006

Matrix
Groundwater
Groundwater

Groundwater

Page 2 of 2

Analyses
Tritium / Target Radionuclides
Tritium / Target Radionuclides
Tritium / Target Radionuclides
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Sample

poo 1
Location

MW-ZN-01S(U)

MW-ZN-01S(U)

MW-ZN-015(L)

MW-ZN-015(L)

CRA 45136 (22) Zion Station

Date

5/26/2006

6/28/2006

5/26/2006

6/28/2006

Minutes

Purged

10
15
20
25
30

10
15
20
25
30
35
40
45
50
55

10
15

10
15
20
25
30
35
40
45
50
55

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS

Water

Level

14.67
14.67
14.67
14.67
14.67
14.67

14.57
14.57
14.57
14.57
14.57
14.58
14.57
14.58
14.58
14.58
14.59

14.65
14.65
14.65

14.57
14.58
14.57
14.58
14.57
14.56
14.56
14.57
14.56
14.56
14.56

FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS
Flow Rate pH Conductivity
(mLImin)  (Std. Units) (uSlem) *
200 6.33 822
200 6.62 812
200 7.03 810
200 7.08 822
200 7.07 821
200 7.12 814
305 7.53 877
305 7.54 889
305 7.56 896
305 7.58 901
305 7.60 905
305 7.59 908
305 7.59 910
305 7.60 910
305 7.60 910
305 7.61 912
305 7.63 911
310 6.92 847
310 6.98 843
310 7.00 841
310 7.46 1550
310 7.45 1490
310 7.48 1239
310 7.53 1152
310 7.54 1096
310 7.54 1065
310 7.54 1036
310 7.54 1032
310 7.54 1030
310 7.55 1028
310 7.54 1028

Temperature
0

15.01
14.45
1442
14.81
14.85
14.78

15.61
15.56
15.58
15.65
15.59
15.55
15.55
15.65
15.54
15.66
15.67

14.71
14.64
14.62

15.94
15.90
15.67
15.57
15.76
15.81
15.64

15.7
15.75
15.76
15.89

Turbidity
(ntu) °

NM
5.38
5.36
5.13
544
5.36

4.51
4.25
3.80
3.81
423
445
4.65
1145
11.67
11.83
12.03

3.01
1.67
0.36

48.0
321
16.1
9.90
8.00
5.61
4.63
4.52
231
1.78
1.71

DO
(mg/L)

0.71
0.54
046
0.55
0.53
0.51

0.7t
0.60
0.50
0.47
0.44
041
0.36
0.39
0.38
0.39
0.39

0.46
0.42
043

0.59
0.49
0.41
0.39
0.35
0.33
0.33
0.31
0.31
0.30
0.30

ORP

333.10
114.3
-11.2

-100.0

-101.6

-104.4

NM
NM
NM
NM

NM
NM
NM

NM

-81.0

-85.1

-88.1

NM

NM

NM

NM

NM
NM

Pump Type

Peristaltic

Peristaltic

Peristaltic

Peristaltic
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Sample

.o
Location

MW-ZN-025(U)

MW-ZN-025(L)

CRA 45136 (22) Zion Station

Date

5/26/2006

5/26/2006

Minutes

Purged

10
15
20
25
30
35
40
45
50

10
15
20
25
30
35
40
45

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS

Water

Level

13.89
13.89
13.89
13.89
13.89
13.89
13.89
13.89
13.89
13.89

13.61
13.61
13.61
13.61
13.61
13.61
13.61
13.61
13.61

FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS
Flow Rate pH Conductivity
(mL/min) (Std. Units) (uSlem) *
250 7.36 585
250 7.40 582
250 7.10 583
250 6.68 585
250 6.39 587
250 6.21 585
250 6.36 583
250 5.89 585
250 5.82 585
250 5.72 585
220 6.57 596
220 6.51 598
220 6.27 600
220 5.95 601
220 5.84 601
220 6.47 597
220 6.69 594
220 6.69 599
220 6.67 599

Temperature

°C)

10.43
10.55
10.87
10.96
10.99
10.92
10.93
11.12
11.11
11.05

11.24
11.42
1151
11.60
11.63
11.39
11.23
11.33°
11.32

Turbidity
(ntu) 3

NM
NM
NM
5.43
NM
NM
NM
5.52
528
6.03

NM

NM
4.99
7.73
0.00
2.19
0.00
0.00

DO
(mg/L)

7.3
5.6
0.54
0.45
0.43
0.42
0.39
0.4
0.4
0.39

0.78
0.74
0.71
0.67
0.65
0.59
0.57
0.57
0.56

ORP

264.5
2234
240.9
369.8
437.8
477.7
491.1
537.1
541.3
545.4

400.1
402.2
4271
461.7
484.5
467.5
439.7
412.6
413.0

Pump Type

Peristaltic

Peristaltic
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Sample

P
Location

MW-ZN-035(U)

MW-ZN-035(L)

MW-ZN-045(U)

CRA 45136 (22) Zion Station

Date

5/25/2006

5/25/2006

5/24/2006

Minutes

Purged

10
15
20
25
30
35
40
45
50
55

10
15
20
25
30
35
40
45
50

10
15
20
25
30

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS
FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS

Water

Level

13.55
13.55
13.55
13.55
13.55
13.55
13.55
13.55
13.55
13.55
13.55

13.45
13.45
13.45
13.45
13.45
13.45
13.45
13.45
13.45
13.45

NM
NM
NM
NM

Flow Rate
(mL/min)

280
280
280
280
280
280
280
280
290
290
290

370
370
370
370
370
370
370
370
370
370

NM
NM

NM

pH
(Std. Units)

6.94
6.34
6.10
5.96
583
5.79
574
5.72
5.46
5.58
5.51

5.77
5.75
593
5.67
5.89
5.79
5.82
5.73
5.79
5.80

6.60
7.04
7.15
7.20
7.26
7.27

Conductivity
wSicm) 2

740
749
745
741
738
738
738
740
744
741
738

733
737
730
750
759
762
766
769
764
766

812
689
670
643
642
640

Temperature
¢0)

10.56
10.37
10.50
10.39
10.45
10.47
10.55
10.61
10.57
10.48
10.48

10.72
10.72
10.55
10.63
10.71
10.56
10.75
10.64
10.60
10.55

129
13.0
12.9
13.1
13.0
12.8

Turbidity
(ntu) 3

28.1
0.20
0.26
0.0

0.78
1.24
151
193
1.50
117
1.62

349
321
250
50.6
26.7
11.1
7.42
7.99
7.88
8.07

40.60
29.60
23.60
21.30
215
19.3

DO
(mg/L)

591
1.99
218
1.99
1.85
1.87
1.86
1.81
0.55
0.48
0.48

0.37
0.37
0.36
0.37
0.35
0.33
0.33
0.33
0.32
0.31

NM
NM
NM
NM
NM
NM

ORP

222.9
400.6
467.4
506.1
579.3
527.4
536.0
540.2
571.4
569.4
571.7

613.7
617.7
610.2
630.7
621.6
632.8
631.2
636.8
635.9
636.0

NM

NM
NM

Pump Type

Peristaltic

Peristaltic

Peristaltic
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Sample

;o1
Location

MW-ZN-04S(L)

MW-ZN-055(L) *

CRA 45136 (22) Zion Station

Date

5/24/2006

5/26/2006

Minutes

Purged

10
15
20
25
30
35
40

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS

Water

Level

NM
NM
NM
NM
NM
NM

NM

FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS
Flow Rate pH Conductivity
(mLimin)  (Std. Units) uSlem) ’
NM 7.14 769
NM 7.11 774
NM 7.10 789
NM 7.13 785
NM 7.16 781
NM 717 787
NM 7.14 774
NM 7.13 780
175 9.08 902
175 9.38 902
175 9.75 903
175 9.97 902
175 10.11 899
175 10.22 899
175 10.35 899
175 10.39 898
175 10.37 897
175 10.35 896
175 10.34 894
175 10.34 893
175 10.31 893
175 10.33 894
175 10.33 892
175 10.26 893
175 10.27 892
175 10.16 890
175 10.15 893
175 10.15 893
175 10.18 893
175 10.20 893
175 10.23 895

Temperature
(§(®)

14.5
14.2
13.6
13.8
13.8
13.4
13.0
12.8

12.99
13.07
13.15
13.09
13.23
13.47
13.67
13.68
13.83
13.77
13.54
13.36
13.78
13.91
13.66
13.82
13.53
13.92
14.03
14.13
14.13
14.15
14.11

Turbidity
(ntu)

> 1000
> 1000
> 1000
> 1000
> 1000
> 1000
979
980

900
750
650
500
400
350
280
240
190
170
140
130
110
90
75
70
60
55
55
45
40

36

DO
(mg/L)

NM
NM
NM
NM
NM
NM
NM
NM

421
1.36
1.01
0.84
0.75
0.72
0.66
0.70
0.62
0.61
0.58
0.56
0.54
0.53
0.53
0.51
0.50
0.74
0.62
0.56
0.54
0.53
0.53

ORP

NM
NM

NM
NM
NM
NM

41.2
39.1
35.0
319
28.3
26.3
222
19.1
16.9
15.2
133
112
10.6
3.0
3.4
4.5
0.1
1.7
1.6
26
31
44
6.3

Pump Type

Peristaltic
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Sample

. 1
Location

MW-ZN-055(U)

MW-ZN-065(L)

CRA 45136 (22) Zion Station

Date

5/26/2006

5/25/2006

Minutes

Purged

15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105

10
15
20
25
30
35
40
45
50
55
60

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS
FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS

Water

Level

NM
NM

NM
NM

NM
NM

NM

NM

NM
NM

NM

NM
NM

NM
NM
NM
NM
NM

NM

Flow Rate

(mL/min)

175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175
175

175
175

175
175
175
175
175
175
175
175
175
175
175
175

pH

(Std. Units)

9.40
949
9.53
9.58
9.63
9.66
9.69
9.72 4
9.75
9.86
9.84
9.90
9.95
10.00
10.06
10.04
10.23

10.37
10.42

711
6.95
6.61
6.46
6.44
6.16
6.24
6.05
6.04
5.98
5.83
6.08

Conductivity
(uSlem) 2

924
906
901
897
896
901
901
901
900
900
901
899
898
897
896
896
897

899
894

1073
955
876
864
869
871
870
867
865
868
868
868

Temperature

°C)

12.71
12.83
13.23
13.44
13.58
13.45
13.61
1349
13.78
13.29
13.22
13.09
13.24
13.16
13.13
13.15
13.22
13.18
13.33

12,51
12.04
11.82
11.75
11.84
11.92
11.76
11.56
11.67
11.83
11.86
11.90

Turbidity
(ntu) *

32
140
250
230
190
170
130
120

85

65

60

55

55

45

45

39

40

30

30

180
130
90
i3
180
130
90
39
7.4
22
29
21

DO
(mglL)

1.34
1.0
0.85
0.76
0.70
0.68
0.63
0.62
0.56
0.53
NA
0.81
0.60
0.56
0.52
0.51
0.50

0.51
0.49

2.20
1.42
1.25
1.03
0.94
0.84
0.79
0.76
0.73
0.70
0.73
0.69

ORP

81.6
67.5
52.6
429
28.7
23.6
17.1
9.4
8.0
1.8
NA
3.0
12
4.3
-6.8
-10.8
-12.7

-12.6
-14.9

99.6
105.3
114.8
105.8

96.8

91.6

82.9

82.9

78.5

69.5

66.6

59.5

Pump Type

Peristaltic

Peristaltic
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Sample

Location '

MW-ZN-065(U)

MW-ZN-065(U)

CRA 45136 (22) Zion Station

Date

5/25/2006

5/26/2006

Minutes

Purged

5
10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95

100
105
110
115

10
15
20
25
30
35
40
45
50
55
60

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS

Water

Level

NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM

FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS
Flow Rate pH Conductivity
(mLimin) (Std. Units) (uSlem)
200 9.12 839
200 9.19 835
200 9.15 837
200 9.24 836
200 9.25 835
200 9.30 836
200 9.34 835
200 9.36 833
200 9.50 831
200 941 831
200 9.38 828
200 9.38 828
200 9.41 827
200 9.53 823
200 9.66 822
200 9.52 823
200 9.39 821
200 9.38 819
200 9.08 820
200 9.39 820
200 9.42 819
200 944 818
200 9.47 820
175 8.47 816
175 8.58 814
175 8.58 816
175 8.51 820
175 853 820
175 8.58 818
175 8.64 817
175 8.66 818
175 8.68 818
175 8.67 817
175 8.68 818
175 8.63 818

Temperature
(o)

11.42
1113
11.15
11.20
11.32
11.33
11.23
11.15
11.25
10.99
11.04
11.06
10.97
11.09
11.02
11.09
1113
11.20
11.02
10.82
10.87
10.93
10.69

10.05
9.71
9.73
9.66
9.78

10.04
9.94
9.93

10.00

10.03

10.10

10.15

Turbidity
(ntu)

NA
NA
NA
1100
850
650
600
550
550
450
450
450
390
340
300
240
170
160
140
110
95
95
90

40
26
28
27
65
140
200
190
180
190
170
150

DO
(mg/L)

1.62
1.14
117
0.97
0.86
0.80
0.75
1.12
0.84
0.76
0.72
0.68
0.67
0.63
0.61
0.61
0.59
0.56
0.60
0.71
0.65
0.61
0.58

2.79
1.99
1.56
1.26
1.11
1.02
0.93
093
091
0.86
0.86
097

ORP

84.1
81.2
78.4
67.9
54.3
41.6
35.6
30.3
26.8
25.4
24.1
229
22.4
21.1
17.6
15.7
15.8
14.5
16.2
15.3
16.4
17.1
18.1

123.5
1214
1259
131.1
127 4
120.2
118.3
117.5
116.5
116.2
115.2
114.1

Pump Type

Peristaltic

Peristaltic
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Sample

. 1
Location

MW-ZN-075(U)

MW-ZN-075(L)

MW-ZN-08S(L)

CRA 45136 (22) Zion Station

Date

5/24/2006

5/25/2006

5/24/2006

Minutes

Purged

10
15
20
25
30
35
40

10
15
20
25
30
35
40
45
50
55
60
65
70
75

[$1]

10
15
20
25
30
35
40
45

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS
FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS

Water

Level

NM
NM
NM
NM
NM
NM
NM
NM

NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM
NM

NM

Flow Rate
(mL/min)

200
200
200
200
200
200
200
200

200
200
200
200
200
200
200
200
200
200
200
200
200
200
200

250
250
250
250
250
250
250
250
250

pH

(Std. Units)

8.37
8.74
8.78
8.81
8.80
8.79
8.85
9.00

7.58
7.67
8.05
8.45
8.60
8.70
8.77
8.79
8.84
9.11
8.65
9.36
9.49
9.56
9.67

7.23
7.50
7.55
7.61
7.64
7.69
7.76
7.81
7.80

Conductivity
uSlcm) 2

872.0
871.0
873.0
876.0
880.0
874.0
873.0
875.0

878
878
879
881
881
888
900
905
908
907
907
906
906
907
910

771
773
771
771
774
775
775

778

Temperature
0

10.40
9.96
9.79
9.74
9.64
9.78

10.17

10.72

11.34
11.35
11.40
11.79
1193
11.90
11.89
11.85
1191
12.16
12.05
11.95
11.86
12.27
12.21

1155
11.15
1113
11.16
1129
11.38
11.55
11.63
11.70

Turbidity
(ntu) 3

95
85
60
70
110
210
200
200

550
700
750
650
650
250
130
85
55
50
50
40
36
40
35

48
5.1
3.0
29
2.3
1.8
1.6
1.1
14

DO
(mg/L)

3.18
1.49
1.22
1.10
1.04
091
0.93
0.78

148
1.18
1.02
0.96
0.88
0.84
0.79
0.75
0.74
0.70
242
1.07
0.84
0.72
0.70

284
157
142
1.24
1.20
1.06
0.96
091
0.86

ORP

144.0
130.4
129.6
129.0
128.2
124.7
121.4
106.8

149.5
130.6
121.8
109.5
104.1
1024
98.2
96.8
95.3
84.4
78.0
69.7
66.1
61.0
55.8

2449
238.2
2478
242.1
2279
2229
225.7
2209
2254

Pump Type

Peristaltic

Peristaltic

Peristaltic
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Sample

P 1
Location

MW-ZN-085(U)

MW-ZN-09S

MW-ZN-10U

CRA 45136 (22) Zion Station

Date

5/24/2006

5/26/2006

7/28/2006

Minutes

Purged

10
15
20
25
30
35

10
15
20

10
15
20
25
30
35
40
45
50
55
60

70

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS
FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS

Water

Level

NM
NM
NM
NM
NM
NM
NM

10.73
10.73
10.73
10.73

13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72

Flow Rate
(mL/min)

250
250
250
250
250
250
250

350
350
350
350

200
200
200
200
200
200
200
200
200
200
200
200
200
200

pH

(Std. Units)

7.83
7.49
7.88
8.05
8.02
8.16
8.07

8.23
8.35
8.36
8.35

7.22
7.16
7.16
717
7.18
7.20
7.23
7.26
7.28
7.29
7.29
7.29
7.30
7.29

Conductivity
(uSlcm) 2

737
744
755
759
762
774
775

358
357
357
358

0.577
0.555
0.543
0.544
0.550
0.553
0.553
0.548
0.549
0.546
0.548
0.551
0.551
0.551

Temperature
0

11.65
11.60
11.38
11.67
12.06
11.92
11.84

12.32
12.34
12.36
12.34

13.10
12.85
12.76
12.81
1291
13.07
13.08
12.93
12.95
13.01
13.15
13.21
13.18
13.19

Turbidity
(ntu) *

6.6
4.1
33
3.0
24
29
27

0.80
0.56
0.52
0.54

10.50
4.04
7.11

13.30

17.00

13.10

11.10

11.50
7.55
7.04
6.44
6.34
434
412

DO
(ing/L)

217
140
112
0.90
0.82
0.75
0.71

221
0.03
0.00
0.00

1.68
0.95
0.94
0.86
0.79
0.83
0.84
1.21
0.66
0.46
0.43
0.45
0.48
0.47

ORP

218.7
221.0
214.2
214.1
217.5
208.4
213.6

366.6
388.3
393.1
398.7

-73.9
-78.5
-77.1
-84.4
-85.9
-82.5
-85.5
-88.8
927
941
-93.2
949
-96.1

Pump Type

Peristaltic

Peristaltic
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Sample

|
Location

MW-ZN-10L

MW-ZN-11U

MW-ZN-11L

CRA 45136 (22) Zion Station

Date

7/28/2006

7/28/2006

7/28/2006

Minutes

Purged

10
15
20
25
30
35
40
45
50
55
60
65

15
20
25
30
35
40
45
50

20
25
30
35
40
45
50
55
60
65
70
75

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS
FLEETWIDE ASSESSMENT

Water

Level

13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72
13.72

10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65

10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65
10.65

Flow Rate

(mLimin)

200
200
200
200
200
200
200
200
200
200
200
200
200

250
250
250
250
250
250
250
250

250
250
250
250
250
250
250
250
250
250
250
250

ZION STATION

ZION, ILLINOIS
pH Conductivity

(Std. Units) wSlem) *
7.51 0.660
7.36 0.617
7.39 0.608
7.36 0.607
7.35 0.603
7.33 0.600
7.36 0.595
7.35 0.594
7.36 0.592
7.38 0.590
7.35 0.585
7.35 0.583
7.37 0.581
8.02 NM
7.86 NM
7.80 NM
7.71 NM
7.66 NM
7.63 NM
7.60 NM
7.58 NM
7.78 NM
7.84 NM
7.87 NM
7.85 NM
7.80 NM
7.75 NM
7.72 NM
7.67 NM
7.65 NM
7.61 NM
7.60 NM
7.59 NM

Temperature

)

15.02
14.39
14.38
14.55
14.68
14.76
14.66
14.70
14.81
14.78
14.74
14.74
14.79

15.7
15.8
16.0
16.0
155
153
153
15.2

14.93
14.78
14.93
14.96
14.86
1497
14.97
14.99
14.88
15.02
16.08
15.10

Turbidity
(ntu) >

15.60
7.56
19.10
17.90
15.20
15.50
13.80
13.10
11.10
11.00
9.40
9.33
8.21

26
34.1
32.0
23.0
15.8
103

6.1

44

19.0
10.7
7.4
5.3
41
3.7
3.1
2.0
17
1.2
1.0
1.0

DO
(mg/L)

4.07
191
0.86
0.67
0.51
0.45
0.39
0.38
0.36
0.34
0.34
0.31
0.33

94
7.4
6.4
57
52
5.0
48
4.6

139
119
9.7
8.9
8.2
75
36.5
94
78
66.6
6.3
6.1

ORP

-112.2
-107.3
-103.5
-104.6
-101.6
-103.3
-103.9
-103.6
-103.9
-105.0
-103.1
-104.3
-104.9

-29.8
-30.5
-39.80
-35.7
-38.7
-40.1
-43.1
-43.1

-1.6
-34
-10.9
-12.8
-23.4
-27.8
-36.8
-37.0
-41.2
-43.9
-44.7
-46.1

Pump Type
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Sample

L1
Location

TW-ZN-100

TW-ZN-101

TW-ZN-102

TW-ZN-103

Notes:

! Sample locations include the well identifier followed by a sample depth indicator of 'U’ for the upper portion of

Date

7/17/2006

7/17/2006

7/17/2006

7/17/2006

Minutes

Purged

10
15

10
15

10
15

10
15

TABLE 4.5

SUMMARY OF MONITORING WELL PURGING PARAMATERS

Water

Level

10.62
10.62
10.62

10.27
10.27
10.27

10.33
10.33
10.33

9.03
9.03
9.03

the screen or 'L’ for the lower portion of the screen.
% 1S/cm - microSiemens per centimeter

3 ntu - nephelometric turbidity units

NM = Not Measured

CRA 45136 (22) Zion Station

FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS
Flow Rate pH Conductivity
(mLimin) (Std. Units) uSlem) ’
7.89 1875
7.69 163.7
7.64 163.3
7.70 179.9
7.68 179.8
7.50 181.1
7.75 143.4
7.85 135.9
7.87 138.3
7.93 186.1
7.73 182.5
7.59 180.5

Temperature

°0)

20.7
20.3
10.7

21.0
20.8
20.3

209
20.6
20.7

209
202
19.8

Turbidity
(ntw) *

NM
NM
NM

NM
NM
NM

NM
NM
NM

NM
NM
NM

DO
(mg/L)
NM
NM
NM

NM

NM

NM
NM
NM

ORP

NM
NM
NM

NM

" NM

NM

NM

NM

NM

NM

Pump Type
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TABLE5.1 Pagelof1

ANALYTICAL RESULTS SUMMARY - TRITIUM IN GROUNDWATER AND SURFACE WATER

FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS
Sample Location Sample Identification QC Sample Sample Date Tritium (pCi/L) Result Error

MW-ZN-01S(L) WG-ZN-MW-ZN-01L-052606-DS-07 5/26/2006 586 +/-141
MW-ZN-01S(L) GW-062806-PG-02 6/28/2006 ND (200) -

MW-ZN-015(U) WG-ZN-MW-ZN-01U-052606-DS-05 5/26/2006 261 +/-124

MW-ZN-015(U) GW-062806-PG-01 6/28/2006 220 +/-123
MW-ZN-02S(L) WG-ZN-MW-ZN-02L-052606-DS-06 5/26/2006 ND (200) -
MW-ZN-025(U) WG-ZN-MW-ZN-02U-052606-DS-04 5/26/2006 ND (200) -
MW-ZN-03S(L) WG-ZN-MW-ZN-03L-052506-DS-03 5/25/2006 ND (200) -
MW-ZN-035(U) WG-ZN-MW-ZN-03U-052506-DS-01 5/25/2006 ND (200) -
MW-ZN-035(U) WG-ZN-MW-ZN-03U-052506-DS-02 Duplicate (01) 5/25/2006 ND (200) -
MW-ZN-04S(L) WG-ZION-MW-4L-052406-MB-004 5/24/2006 ND (200) -
MW-ZN-045(U) WG-ZION-MW-4U-052406-MB-002 5/24/2006 ND (200) -
MW-ZN-055(L) WG-ZION-MW-5L-052606-MS-013 5/26/2006 ND (200) -
MW-ZN-055(U) WG-ZION-MW-5U-052606-MS-017 5/26/2006 ND (200) -
MW-ZN-06S(L) WG-ZION-MW-6L-052506-MS-009 5/25/2006 ND (200) -
MW-ZN-065(U) WG-ZION-MW-6U-052606-MS-011 5/26/2006 ND (200) -
MW-ZN-075(L) WG-ZION-MW-7L-052506-MS-007 5/25/2006 ND (200) -
MW-ZN-075(U) WG-ZION-MW-7U-052406-MS-005 5/24/2006 ND (200) -
MW-ZN-08S(L) WG-ZION-MW-8L-052406-MS-001 5/24/2006 ND (200) -
MW-ZN-085(U) WG-ZION-MW-8U-052406-MS-003 5/24/2006 ND (200) -
MW-ZN-09S WG-ZN-MW-ZN-09-052606-DS-08 5/26/2006 ND (200) -
MW-ZN-09S WG-ZN-MW-ZN-09-052606-DS-09 Duplicate (08) 5/26/2006 ND (200) -
MW-ZN-10S(L) WG-ZN-MW-ZN-10L-072806-MS-005 7/28/2006 ND (200) -
MW-ZN-10S(U) WG-ZN-MW-ZN-10U-072806-MS-003 7/28/2006 ND (200) -
MW-ZN-10S(U) WG-ZN-MW-ZN-10U-072806-MS-004 7/28/2006 ND (200) -
MW-ZN-115(L) WG-ZN-MW-ZN-11L-072806-TL-002 7/28/2006 ND (200) -
MW-ZN-115(U) WG-ZN-MW-ZN-11U-072806-TL-001 7/28/2006 ND (200) -
SW-ZN-1 WS-ZION-LAKE-052606-MS-015 5/26/2006 ND (200) -
TW-ZN-100 GW-071706-JL-TW-ZN-100 7/17/2006 ND (200) -
TW-ZN-101 GW-071706-JL-TW-ZN-101 7/17/2006 ND (200) -
TW-ZN-102 GW-071706-JL-TW-ZN-102 7/17/2006 ND (200) -
TW-ZN-103 GW-071706-JL-TW-ZN-103 7/17/2006 ND (200) -

Notes:

Samples analyzed by: Teledyne Brown Engineering, Inc.

(1) Sample locations include the well identifier followed by a sample depth indicator of 'U' for the upper portion of
the screen or 'L' for the lower portion of the screen.

ND () - Not detected at a concentration above the LLD. Value in parentheses is the LLD.

LLD - Lower limit of detection.

- - Non-detect value, +/- value not reported.

q014al-XT-WG-all-45136-30-MC
8/10/2006

CRA 45136 (22) Zion Station Revision 1



Sample Location ™ :

Sample Identification:
Sample Date:

Target Radionuclides

Barium-140
Cesium-134
Cesium-137
Cobalt-58
Cobalt-60
Iron-59
Lanthanum-140
Manganese-54
Niobium-95
Strontium-89/90 (Total)
Zinc-65
Zirconium-95

Non-Target Radionuclides

Actinium-228
Potassium-40

Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.

Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

TABLE 5.2

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER
FLEETWIDE ASSESSMENT

MW-ZN-01S(L)
WG-ZN-MW-ZN-01L-052606-DS-07
5/26/2006

x
=]

Z
o
KR RCRERO RS R R=R =]

o
SORBERERERRREER
Se-

35.23
53.04

ND () - Not detected at a concentration above the LLD. Value in parentheses is the LLD.

LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.
Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

MW-ZN-01S(L)
Result
Error

+/-10.3
+/-34.2

ZION STATION
ZION, ILLINOIS

MW-ZN-01S(U)
WG-ZN-MW-ZN-01U-052606-DS-05
5/26/2006

z Z
oo
P e = T PO
KERC G RERORG RR=R =

»

Z22722222ZZZ
OUguoouoouogo

P OSDRRRYRRR

se

RNI
RNI

MW-ZN-01S(U)
Result
Error

MW-ZN-02S(L)
WG-ZN-MW-ZN-02L-052606-DS-06
5/26/2006

z Z
oo
P e = T PO
RERC G RERORG R R=R =

»

22322222ZZZ
OUguoouoouogo

P OSDRERRRYRRR

se

RNI
81.03
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MW-ZN-02S(L)
Result
Error

+/-42.45

q014al-XT-WG-all-45136-30-MC
8/10/2006
Revision 1



Sample Location ™ :

Sample Identification:
Sample Date:

Target Radionuclides

Barium-140
Cesium-134
Cesium-137
Cobalt-58
Cobalt-60
Iron-59
Lanthanum-140
Manganese-54
Niobium-95
Strontium-89/90 (Total)
Zinc-65
Zirconium-95

Non-Target Radionuclides

Actinium-228
Potassium-40

Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.
ND () - Not detected at a concentration above the LLD. Vali
LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.

Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

TABLE 5.2

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER
FLEETWIDE ASSESSMENT

MW-ZN-025(U)
WG-ZN-MW-ZN-02U-052606-DS-04
5/26/2006

ND (60)
ND (10)
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30)
ND (10)

RNI
73.65

MW-ZN-025(U)
Result
Error

+/-44.47

ZION STATION
ZION, ILLINOIS

MW-ZN-03S(L)
WG-ZN-MW-ZN-03L-052506-DS-03
5/25/2006

ND (60)
ND (10)
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30)
ND (10)

RNI
RNI

MW-ZN-03S(L)
Result
Error

MW-ZN-03S(U)
WG-ZN-MW-ZN-03U-052506-DS-01
5/25/2006

ND (60)
ND (10)
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30)
ND (10)

RNI
RNI

Page 2 of 10

MW-ZN-03S(U)
Result
Error

q014al-XT-WG-all-45136-30-MC
8/10/2006
Revision 1



Sample Location ™ :

Sample Identification:
Sample Date:

Target Radionuclides

Barium-140
Cesium-134
Cesium-137
Cobalt-58
Cobalt-60
Iron-59
Lanthanum-140
Manganese-54
Niobium-95
Strontium-89/90 (Total)
Zinc-65
Zirconium-95

Non-Target Radionuclides @

Actinium-228
Potassium-40

Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.

ND () - Not detected at a concentration above the LLD. Vali

LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.
Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER
FLEETWIDE ASSESSMENT

ZION STATION

ZION, ILLINOIS

MW-ZN-03S(U)
WG-ZN-MW-ZN-03U-052506-DS-02

5/25/2006
Duplicate

ND (60)
ND (10) U*
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30) U*
ND (10)

RNI
RNI

MW-ZN-04S(L)
WG-ZION-MW-4L-052406-MB-004
5/24/2006

[N
TRERER=]

Z Z

S} S}
SORBERRERRREER
KRR =R RS RGNS R KR =

RNI
85.89

MW-ZN-04S(L)

Result
Error

+/-44.24

MW-ZN-04S(U)
WG-ZION-MW-4U-052406-MB-002
5/24/2006

[N
axoo

Z Z

S} S}
SORBERRERRREER
ceclueuuxee

RNI
RNI
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MW-ZN-04S(U)

Result
Error

q014al-XT-WG-all-45136-30-MC
8/10/2006
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TABLE 5.2

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER

Sample Location ™ : MW-ZN-055(L)
Sample Identification: WG-ZION-MW-5L-052606-MS-013
Sample Date: 5/26/2006
Units
Target Radionuclides
Barium-140 pCi/L ND (60)
Cesium-134 pCi/L ND (10)
Cesium-137 pCi/L ND (18)
Cobalt-58 pCi/L ND (15)
Cobalt-60 pCi/L ND (15)
Iron-59 pCi/L ND (30)
Lanthanum-140 pCi/L ND (15)
Manganese-54 pCi/L ND (15)
Niobium-95 pCi/L ND (10)
Strontium-89/90 (Total) pCi/L ND (2)
Zinc-65 pCi/L ND (30)
Zirconium-95 pCi/L ND (10)

Non-Target Radionuclides @

Actinium-228 pCi/L RNI
Potassium-40 pCi/L RNI
Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.
ND () - Not detected at a concentration above the LLD. Vali
LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.

Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

FLEETWIDE ASSESSMENT

ZION STATION
ZION, ILLINOIS

MW-ZN-05S(L) MW-ZN-055(U)
Result WG-ZION-MW-5U-052606-MS-017
Error 5/26/2006

- ND (60)
- ND (10)
- ND (18)
- ND (15)
- ND (15)
- ND (30)
- ND (15)
- ND (15)
- ND (10)
- ND (2)
- ND (30)
- ND (10)

- RNI
- RNI

MW-ZN-06S(L)
WG-ZION-MW-6L-052506-MS-009

5/25/2006

ND (60)
ND (10) U*
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10) U*
ND (2)
ND (30) U*
ND (10)

RNI
RNI

Page 4 of 10

MW-ZN-06S(L)
Result
Error

q014al-XT-WG-all-45136-30-MC
8/10/2006
Revision 1



TABLE 5.2

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER

Sample Location ™ : MW-ZN-065(U)
Sample Identification: WG-ZION-MW-6U-052606-MS-011
Sample Date: 5/26/2006
Units
Target Radionuclides
Barium-140 pCi/L ND (60)
Cesium-134 pCi/L ND (10)
Cesium-137 pCi/L ND (18)
Cobalt-58 pCi/L ND (15)
Cobalt-60 pCi/L ND (15)
Iron-59 pCi/L ND (30)
Lanthanum-140 pCi/L ND (15)
Manganese-54 pCi/L ND (15)
Niobium-95 pCi/L ND (10)
Strontium-89/90 (Total) pCi/L ND (2)
Zinc-65 pCi/L ND (30)
Zirconium-95 pCi/L ND (10)

Non-Target Radionuclides @

Actinium-228 pCi/L RNI
Potassium-40 pCi/L RNI
Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.
ND () - Not detected at a concentration above the LLD. Vali
LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.

Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

FLEETWIDE ASSESSMENT

ZION STATION
ZION, ILLINOIS

MW-ZN-06S(U) MW-ZN-075(L)
Result WG-ZION-MW-7L-052506-MS-007

Error 5/25/2006

- ND (60)
- ND (10) U*
- ND (18)
- ND (15)
- ND (15)
- ND (30)
- ND (15)
- ND (15)
- ND (10)
- ND (2)
- ND (30)
- ND (10)

- RNI
- RNI

MW-ZN-075(U)
WG-ZION-MW-7U-052406-MS-005

5/24/2006

ND (60)
ND (10) U*
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30) U*
ND (10)

RNI
RNI

Page 5 of 10

MW-ZN-075(U)
Result
Error

q014al-XT-WG-all-45136-30-MC
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Sample Location ™ :

Sample Identification:
Sample Date:

Target Radionuclides

Barium-140
Cesium-134
Cesium-137
Cobalt-58
Cobalt-60
Iron-59
Lanthanum-140
Manganese-54
Niobium-95
Strontium-89/90 (Total)
Zinc-65
Zirconium-95

Non-Target Radionuclides @

Actinium-228
Potassium-40

Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.

ND () - Not detected at a concentration above the LLD. Vali

LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.
Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

TABLE 5.2

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER

MW-ZN-08S(L)
WG-ZION-MW-8L-052406-MS-001

5/24/2006

ND (60)
ND (10) U*
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30)
ND (10)

RNI
RNI

FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS

MW-ZN-085(U)
WG-ZION-MW-8U-052406-MS-003
5/24/2006

ND (60)
ND (10)
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30)
ND (10)

RNI
69.37

MW-ZN-08S(U)

Result
Error

+/-45.71

MW-ZN-09S
WG-ZN-MW-ZN-09-052606-DS-08
5/26/2006

ND (60)
ND (10)
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30)
ND (10)

RNI
RNI
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MW-ZN-09S
Result
Error

q014al-XT-WG-all-45136-30-MC
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Sample Location ™ :

Sample Identification:
Sample Date:

Target Radionuclides

Barium-140
Cesium-134
Cesium-137
Cobalt-58
Cobalt-60
Iron-59
Lanthanum-140
Manganese-54
Niobium-95
Strontium-89/90 (Total)
Zinc-65
Zirconium-95

Non-Target Radionuclides

Actinium-228
Potassium-40

Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.
ND () - Not detected at a concentration above the LLD. Vali
LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.

Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

TABLE 5.2

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER

MW-ZN-09S
WG-ZN-MW-ZN-09-052606-DS-09
5/26/2006
Duplicate

ND (60)
ND (10)
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30)
ND (10)

RNI
RNI

FLEETWIDE ASSESSMENT

MW-ZN-09S
Result
Error

ZION STATION
ZION, ILLINOIS

MW-ZN-10S(L)
WG-ZN-MW-ZN-10L-072806-MS-005

7/28/2006

[N
TRERER=]

Z Z

S} S}
SORBERRERRREER
KRR =R RS RGNS R KR =

RNI
RNI

MW-ZN-10S(L)
Result
Error

MW-ZN-10S(U)
WG-ZN-MW-ZN-10U-072806-MS-003
7/28/2006

83.66

Page 7 of 10

MW-ZN-10S(U)
Result
Error

+/-42.25

q014al-XT-WG-all-45136-30-MC
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Sample Location ™ :

Sample Identification:
Sample Date:

Target Radionuclides

Barium-140
Cesium-134
Cesium-137
Cobalt-58
Cobalt-60
Iron-59
Lanthanum-140
Manganese-54
Niobium-95
Strontium-89/90 (Total)
Zinc-65
Zirconium-95

Non-Target Radionuclides @

Actinium-228
Potassium-40

Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.

ND () - Not detected at a concentration above the LLD. Vali

LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.
Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

TABLE 5.2

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER

FLEETWIDE ASSESSMENT
ZION STATION
ZION, ILLINOIS
MW-ZN-10S(U) MW-ZN-10S(U) MW-ZN-11S(L) MW-ZN-11S(L) MW-ZN-115(U)
WG-ZN-MW-ZN-10U-072806-MS-004 Result WG-ZN-MW-ZN-11L-072806-TL-002 Result WG-ZN-MW-ZN-11U-072806-TL-001
7/28/2006 Error 7/28/2006 Error 7/28/2006
ND (60) - ND (60) - ND (60)
ND (10) U* - ND (10) U* - ND (10) U*
ND (18) - ND (18) - ND (18)
ND (15) - ND (15) - ND (15)
ND (15) - ND (15) - ND (15)
ND (30) - ND (30) - ND (30)
ND (15) - ND (15) - ND (15)
ND (15) - ND (15) - ND (15)
ND (10) - ND (10) - ND (10)
ND (2) - ND (2) - ND (2)

ND (30) U* - ND (30) - ND (30) U*
ND (10) - ND (10) - ND (10)
RNI - RNI - RNI
RNI - RNI - RNI

Page 8 of 10
MW-ZN-115(U)
Result
Error

q014al-XT-WG-all-45136-30-MC
8/10/2006
Revision 1



Sample Location ™ :

Sample Identification:
Sample Date:

Target Radionuclides

Barium-140
Cesium-134
Cesium-137
Cobalt-58
Cobalt-60
Iron-59
Lanthanum-140
Manganese-54
Niobium-95
Strontium-89/90 (Total)
Zinc-65
Zirconium-95

Non-Target Radionuclides @

Actinium-228
Potassium-40

Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.
ND () - Not detected at a concentration above the LLD. Vali
LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.

Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

TABLE 5.2

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER
FLEETWIDE ASSESSMENT

SW-ZN-1
WS-ZION-LAKE-052606-MS-015
5/26/2006

ND (60)
ND (10)
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)

ND (2)
ND (30)
ND (10)

RNI
106.8

SW-ZN-1
Result
Error

+/-48.41

ZION STATION
ZION, ILLINOIS

TW-ZN-100
GW-071706-JL-TW-ZN-100
7/17/2006

[N
TRERER=]

Z Z

S} S}
SORBERERERRREER
KRR =R RS RGNS R KR =

RNI
RNI

TW-ZN-100
Result
Error

TW-ZN-101
GW-071706-JL-TW-ZN-101
7/17/2006

[N
axoo

Z Z

S} S}
SORBERRERRREER
KRR =R RS RGNS R KR =

RNI
RNI

TW-ZN-101
Result
Error

TW-ZN-101
GW-071706-]JL-TW-ZN-101
7/17/2006
Re-run

RNI

Page 9 of 10

TW-ZN-101

Result
Error

q014al-XT-WG-all-45136-30-MC

8/10/2006
Revision 1



Sample Location ™ :

Sample Identification:
Sample Date:

Target Radionuclides

Barium-140
Cesium-134
Cesium-137
Cobalt-58
Cobalt-60
Iron-59
Lanthanum-140
Manganese-54
Niobium-95
Strontium-89/90 (Total)
Zinc-65
Zirconium-95

Non-Target Radionuclides

Actinium-228
Potassium-40

Notes:

Samples analyzed by: Teledyne Brown

(1) - Sample locations include the well

identifier followed by a depth indicator

of 'U' for the upper portion of the screen

or 'L’ for the lower portion of the screen.

(2) - Radionuclide is naturally occurring.

RNI- Radionuclide Not Identified during analysis.
ND () - Not detected at a concentration above the LLD. Vali
LLD - Lower limit of detection.

U* - Compound/ Analyte not detected.

Peak not identified, but forced activity
concentration exceeds Minimum

Detectable Concentration and 3 sigma.

- - Non-detect value, +/- value not reported.

CRA 45136 (22) Zion Station

Units

pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L
pCi/L

pCi/L
pCi/L

ANALYTICAL RESULTS SUMMARY - RADIONUCLIDES IN GROUNDWATER AND SURFACE WATER
FLEETWIDE ASSESSMENT

TW-ZN-102
GW-071706-]JL-TW-ZN-102
7/17/2006

ND (60)
ND (10)
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30)
ND (10)

RNI
RNI

TW-ZN-102
Result
Error

TABLE 5.2

ZION STATION
ZION, ILLINOIS

TW-ZN-103
GW-071706-JL-TW-ZN-103

7/17/2006

ND (60)
ND (10)
ND (18)
ND (15)
ND (15)
ND (30)
ND (15)
ND (15)
ND (10)
ND (2)
ND (30)
ND (10)

RNI
RNI

TW-ZN-103
Result
Error

Page 10 of 10

q014al-XT-WG-all-45136-30-MC
8/10/2006
Revision 1
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APPENDIX A

WATER WELL INVENTORY RECORDS

A1l  BANKS 2006 WATER WELL REPORT
A2 ISWSLOGS

045136 (22) Zion Station



Revision 0

A1  BANKS 2006 WATER WELL REPORT

045136 (22) Zion Station



Banks

Information

Water Well Report

Solutions, Inc. June 7, 2006

CLIENT

Conestoga-Rovers & Associates
8615 W Bryn Mawr Avenue
Chicago, IL 60631

SITE

Zion Generating Station
Zion, IL
Lake County
060706-001

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com

Copyright 1998 by Banks Information Solutions, Inc.




Water Well Report
Map of Wells within 1 Mile

(Withheld)



Information

. Solutions, Inc.

Water Well Report

DETAILS .

1209702313

1709700030

-

62

1/111950

1209702312

1 709700033

1209702317

170970003 1

82’

1/1/1952

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703
512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com

Copyright 1998 by Banks Information Solutions, Inc.




™

panks Water Well Re port

Information

Solutions, Inc. - DETAILS

1209702314
1709700034

I

N/A
1569 '

1209702316 -'
1709700032

N/A

1025 "
N/A

1209702051
1709700036 .

N/A
175"
N/A

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, inc.




™

senke Water Well Report
Information '
Solutions, Inc. : DETAILS
1209737424
1709700039
N/A
180"
N/A

1209726844

1709700040

City of Zion

N/A

15°

11/1/1972

-87.81565 -

42.44982

1209702319

1709700041

N/A

154

N/A

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0058 FAX 512.478.1433 e-mail banks@banksinfo.com

Copyright 1998 by Banks Information Solutions, Inc.




= | Water Well Report

information

Solutions, Inc. ~ DETAILS

1209702320
1709700042
Hotel Zion Home
N/A
. 225"
raplelionDate il [ N/a
ongliude: -87.8231

a 42.44804 -

1209702926
1709700043
N/A
120"
8/7/1969

1209703060
1709700044

142"

11/20/1970

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




™

Water Well Report

" DETAILS

1209702322
1709700045
Zion Estates
N/A

138 ¢

NA
-87.80146
42.44612

1209702292
1709700065

N/A
266"
9/1/1940

1209725154
1709700070
Busch & Larson
N/A

219"

1/1/1976
-87.82809
4246127

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Banks Watér Well Report

Information

Solutions, Inc. | DETAILS

1209725155
1709700071
Busch & Larson
N/A

195

1/24/1977
-87.82865
42.46128

1209733751
1709700088
N/A
160"
9/30/1977

I

1209703280
1709700075

N/A

322" .
7/1/1971

P.O. Box.12851, Capitol Station, Austin, T 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.

e
CENE B
a..:,n.\s.j_,.‘“}&.«-\'v bzl &




Information

Solutions, Inc.

-~ Water Well Report

™

DETAILS

1209702617

1709700066

I

N/A

146 *

1/1/1963

1209702618

1709700067

N/A

160"

1/1/1963

1209702619

1709700068

)

N/A

137

1/1/1963 -

P.OC. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703
512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com

Copyright 1998 by Banks Information Solutions, Inc.




Information

™

Solutions, Inc. . _ DETAILS

§ Banks ~ Water Well Report
\ .

1209702798

1709700069

N/A

315

5/1/1968

1209703883

1709700074

N/A

127!

10/27/1972

1209703399

1709700076

N/A

242

10/1/1971

P.O. Box 12851, Capﬁtol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Information

Water Well Report

™

Solutions, inc. | | DETAILS

1209724153

1709700077

Si Henarichs Agency

N/A

138"

11/12/1973

-87.82705

42.4684

1209726697

1709700080

N/A
s 4| 145"

s,
-]

1 - 9/21/1978

1209726818

1709700081

!

N/A

274"

12/1/1977

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Information

panke - Water Well Report

Solutions, Inc. DETAILS

1209725157
1709700073

N/A
190"
- 12/1/1976

1209727962
i | 1709700084

N/A
168"
2/14/1986

1209733750

1709700087

Veterans A&ihinistration 265

N/A

150"

12/8/1983 : )
-87.82514

42.46636

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

'512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Information

Water Well Report

™

Solutions, Inc.

DETAILS

1209702287

1709700090

N/A o

119!’

1/1/1940

1209727833

NA

1709700108

35!

11/30/1985

1209702288

1709700091 .

Camp Logan -

"N/A

110'

1/1/1941

-87.80954

42.46519

P.0. Box 12851, Capitol Station, Austin, TX 78711

© 700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks information Solutions, Inc.




. Water Well Report

DETAILS

1209702615
1709700094

N/A
66 '
1/1/1963

1209702796
1709700096

N/A
160"
8/11/1968 .

1209702797
1709700097

N/A
80"
4/5/1968

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




N/A

127"

11/18/1976

‘ ™
senke Water Well Report
Information : A
Soluiions, inc. DETAILS |

i209725066
1709?00098

1209702614

1709700093

N/A

130

1/1/1963

1209703882

1709700101

Pitcher Construction Co.
N/A ’

138"

4/3/1973

-87.81686

4247065

P.O. Box 12851, Capito! Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com

Copyright 1998 by Banks Information Solutions, Inc.




| Water Well Report

Solutions, Inc. ' DETAILS -

1209703416
1709700104

N/A
141"
11/1/1971

1209724152
1709700105
Sihendnick Agency
N/A |
266"

1/1/1974
-87.82027

42 4628

1209702616
1709700095
N/A

177!
1/1/1963 -

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com .
Copyright 1998 by Banks Information Solutions, Inc.




Information

Solutions, Inc.

Water Well Report

DETAILS

: '\};‘)"ER = ?= oy [w

SHd ¥

3

T
AL
—

1209703881

¥ s 2

1709700100

N/A

134

6/2/1972

11209703921

1709700102

N/A

143"

5/1/1973

1209724846

1709700106

Busch & Larson

"N/A

199

6/12/1976

-87.81931

4246291

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

§12.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright. 1998 by Banks Information Solutions, Inc.




™

Information

Banks Water Well Report

Solutions, Inc. | DETAILS

1209724252
1709700107

N/A
167"
71171974

1209729270
1709700109

N/A
46"
3/3/1987

1209728125
1709700110

N/A
136"
5/15/1986

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

"512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




™

‘Water Well Report

DETAILS

1209703077
1709700092

N/A
77"
1/1/1971

1209724431
1709700099

N/A
61'
4/1/1975

]

. 1209703357
1709700103

N/A
147"
9/1/1971

P.C. Box 12851. Cépital Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




panks Water Well Report

Information

Solutions, Inc. DETAILS

1209731926
1709700111

N/A
56"_
2/10/1989

1209733748
1709700113

N/A
49
'5124/1979

k209733747
1709700112

N/A

89"
4/2/1979

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




™

Banks | Water Well Report

Information

Solutions, Inc. | DETAILS

1209733749
1709700114

N/A
116"
4/5/1977

'.‘"

1209702911
1709700115

N/A
123"
1/3/1969

n

1209702795
1709700117

I

N/A

180"
11/15/1968

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




s ~ Water Well Report

Information

Solutions, Inc. | ~ DETAILS

1209702993
1709700116

N/A
125"
11/21/1969

1209733746

1709700118

"Progressive Builders
N/A

104"

9/27/1979

-87.80505

%2.46026

1209702454

1709700123

N/A

225"

2/1/1968

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.-




panke Water Well Report

"Information

Solutions, Inc. , DETAILS

1209702802

1709700128

N/A

147"

11/1/1968

1209733862

1709700191

N/A

156"

10/5/1979

1209702803

1709700129

N/A

146"

12/1/1968

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

5$12.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Banks
Information

Soiutions, |

™

Water Well Report

ne. | | DETAILS

1209733861
1709700190

N/A
195"
5/25/1979

&
\a
i

oot

Eaiifudiey

: Depicer oy,
'.}‘.’ fl:.’&a i?:gu’ i

1209735998
1709700209

J & E Builders
N/A

160

8/9/1990
-87.82687
42.43084

AFYEST
b So eSSl

1209736004
1709700215
N/A
163"

4/12/1989 .

P.O. Box 12851, Capitol Station, Austin, TX 78711

700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com

Copyright 1998 by Banks information Solutions, Ing.




Banks
information

Solutions, Inc.

Water Well Report

DETAILS

1209736295 -

1709700218

N/A

187"

7/19/1991

i

1209725067

1709700130

Busch & Larson

N/A

198"

11/1/1976

-87.83021

42.43512

1209724432

1709700131

N/A

220"

12/5/1975

P.O. Box 12851, Capitbl Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin._ TX 78703

. 512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




e Water Well Report

Information

Solutions, Inc. DETAILS

1209738419
1709700231

N/A

165"
7/20/1994

1209737098
1709700237

N/A
159
8/10/1992

1209745167
1709700240

" Extra Value Liquors
Public Supp]y. '
y .
N/A
-87.82689

142.42902

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@bankéinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




™

m | Water Well Report

Information

Solutions, Inc, - DETAILS

1209745166
1709700241
Al's Tap
Public Supply
0' 1

N/A
-87.82684

1 42.42902

1209725159

1709700133

N/A
152"

2/1/1977

1209703079
1709700138

N/A
165"
1/1/1971

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0058 FAX 512.478.1433 e-mail banks@bahksinfo.com
' Copyright 1998 by Banks Information Solutions, Inc.

o




Information

Solutions, Inc.

Water Well Report

DETAILS

1209703281

1709700144

N/A

65"

5/1/1971

1209702623

1709700125

N/A

185"

1/1/1963

1209724711

1709700146

Hamms Concrete

N/A

232"

10/1/1974

-87.83257

42.43445

P.O. Box 12851, Cap.itol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Water Well Report

Solutions, Inc. _ DETAILS

Information

1209729070
1709700164

N/A
215!
2/9/1987

1209738345
1709700227

N/A
190"
7/6/1994

1209737096
1709700235

N/A
269’
6/25/1992

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, inc.




™

Banks ~ Water Well Report

Information

Solutions, Inc. DETAILS

1209702625
1709700127

N/A
¢ 176
on.Daf&fii] | 1/1/1963

ety

tonghuden

i

1209727858
1709700168

N/A
174"
3/13/1986

- 1209737741
1709700229

N/A
1 180"

8/5/1993

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




™

Water Well Report

DETAILS

1209701450
1709700119

Lotz Construction
N/A

144"

6/1/1970
-87.82746
42.43267

1209729422 -
1709700172

!

N/A
150
6/16/1987

1209733854
1709700183

|

N/A
142" ' .
§/12/1980

I

P.0O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




T™

panks - Water Well Report

Information

‘Solutions, Inc. DETAILS

1209735994
1709700205

C & S Builders
N/A

157"
1/10/1991
-87.82925
42.43267

1209735996
709700207 .
N/A

43"

9/20/1990

1209736294
1709700217

N/A
180"
6/1/1991

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Bake Wat_e'r Well Report "

Information

Solutions, Inc. . DETAILS

1209728546
1709700153

N/A

225
10/7/1986

1209730365
1709700165

153"
4/25/1988

1209733858
1709700187
R.L. Humphres
N/A

155"
6/28/1976

i | -87.83052
e | 443177

i,
i LT A TS

+  P.0O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




pamke Watér Well Report "

Information

Solutions, Inc. ' DETAILS

1209733860
1709700189

N/A
170"
11/15/1980

1209733865
1709700194
Pitcher Construction
N/A |
166

2/24/1975
-87.83052
42.43177

1209733866

1709700195

Pitcher Construction
- N/A

166"

6/16/1975

-87.83052

4243177

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Information

Water Well Report

Solutions, Inc. DETAILS

1209733867
1709700196

Pitcher Construction Co.
N/A

169"

10/11/1976

87.83047

42.43177

L (e e

LCIgIICle

1209736002
1709700213
‘Lucy's Appliances
N/A

155"

11/9/1990
-87.83052
4243177

1209736005
1709700216

N/A
166 '

9/28/1990

P.O. Box 12851, Capitol Station, Austin, TX 78711
700-N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com

Copyright 1998 by Banks Information Solutions, Inc.




information

Water Well Report

Solutions, Inc.

DETAILS

1209738700

1709700199

N/A

180"

9/15/1983

1209724485

1709700135

]

N/A

186"

8/1/1975

"' "" i Blpo S

1209724592

1 709700 139.

N/A

173"

9/1/1975

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703 )
512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Banks

Information

Water Well Report

™

Solutions, Inc.

DETAILS

1209703922
1709700143

N/A
176"
3/1/1973

it [ NA |

1209727421
1709700156

175"

7/31/1985

1209727949

1709700171

Brooks Builders
N/A .

194"

4/1/1986

-8§7.83044

42.42855

P.O. Box 12851, Capitbl Station, Austin, TX 78711
700 N. Larmar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 “e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




panke Water Well Report

Information

Solutions, Inc.. ' DETAILS

1209735999
1709700210

L

o N/A
im&?ﬁi‘ g | 168
! mf 4/27/1990

1209736000
1 709700211

N/A
200"
3/22/ 1990

1209736001
1709700212

N/A
156"
10/27/1989

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc,




™

s | \Water Well Report

Information

Solutions, Inc. : DETAILS

1209726713

1709700163

' y‘i éL g Nva
RN TR K AR - 160 '

8/1/1978

1209737885
1709700221

N/A

175"
10/15/1993

1209738706
1709700223
Ram Builders
N/A

182"
1/23/1995
-87.83414
42.4345]

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703 .

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




™

Water Well Report

DETAILS

1209737740
1709700228

Eerudd

{
il 13

;_vf‘, @g" ; -' Sy N/A
RN 170
7/2/1993

|

1209725218
1709700136

N/A
167"

41/191

1209727931

1709700170

N/A
222"
2/10/1986

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




™

same ~ Water Well Report

Information

Solutions, Inc. - DETAILS

1209736482
1709700220

N/A
172
12/17/1991

Tate. | 1209737425
“Banks |H 1709700224
.--:.#p
pa Of: We N/A
Ohile: 170"
Y 10/2/1992

1209703010

1709700120

N/A
190"
10/1/1969

P.O. Box 12851, Cépitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




‘Water Well Report

DETAILS

Information

Solutions, Inc.

1209729906
1709700157

N/A
169"
8/17/1987

1209727465
-1709700158

|

N/A
164"
7/20/1985

.

1209730397
1709700166

N/A
196"
11/11/1987

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

- 512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc,




Banks -~ Water Wéll Repoft

Information

Solutions, Inc. o " DETAILS

TR
late. 1D

T

2 | 1209733855
1709700184

N/A
55°
12/23/1982

1209738624
1709700222
Ram Builders
N/A

172"
9/20/1994
-87.83289
42.4336

1209738151
1709700225
Ram Builders
N/A '
170"
3/14/1994
-87.83203
42.43365

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




™

panks Water Well Re port

Information

Solutions, Inc. - DETAILS

1209702314
1709700034

I

N/A
1569 '

1209702316 -'
1709700032

N/A

1025 "
N/A

1209702051
1709700036 .

N/A
175"
N/A

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, inc.




™

Water Well Report

DETAILS .

1209737424
1709700039

. N/A
180"

<
>

1209726844
1709700040

N/A
15
11/1/1972

- 1209702319
1709700041

N/A
154
N/A

P.0O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703
512.478.0059 FAX 512.478.1433 e.mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Information

Solutions, Inc.

Water Well Report

DETAILS

1209727174

1709700175

L

220"

3/11/1985

1209733851

1709700180

Busch & Larson

N/A

198"’

3/2/1979

-87.82992

424311

1209737097

1709700236

N/A

168"

6/10/1992

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Banks
Information

Solutions, Inc.

Water Well Report

™

DETAILS

1209727293

1709700239

N/A

175"

2/19/1990

1209747796

1709700246

IL Beach Park/Concession

N/A

8!

1/18/2002

-87.80718

4243252

1209747797

1709700247

IL Beack Park/Concession

‘N/A

15"

7/18/2002

-87.80718

4243252

P.O. Box 12851, Capitol Station, Austin, TX 78711

700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Information

Solutions, Inc.

Water Well Report

™

DETAILS

1209747800

1709700249

IL Beack Park/Concession

N/A

8l

7/18/2002

-87.80724

42.43251

1209747799

1709700248

IL. Beach Park/Concession

N/A

15"

- 7/18/2002

-87.80658

42.43023

1209747798

1709700251

IL Beach Park/Concession
N/A '

15'

7/18/2002

-87.80658

42.43023

P.O. Box 12851, Capito! Station, Austin, TX 78711

700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Sofutions, Inc.




Water Well Report

DETAILS

1209702324
1709700252

N/A
149"
N/A

1209702325
1709700253

N/A
156
N/A

1209702321
1709700254
Beach State Park
N/A '
510"

N/A

-87.80473
42.43066

rogh Sy
o
e

P.O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703
512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




™

Banks ‘Water Well Report

Information

Solutions, Inc. ' DETAILS

Pt

1209747795

1709700255

IL Béach Park/Concession
N/A '
8"

7/18/2002

.87.80472

42.43249

P.0O. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.




Water Well Report

SUMMARY

The Banks Information Solutions, Inc. Watar Well Repo}r is prepared from a:nstmg state water well databases and
additional file data/records research conducted at Texas’ regulatory authoritias. Submission of driller's log records
upen completion of a drilled water well became mandatory in 1985. The state of Texas has processed these records
into severa! different filing systems within two state regulatory authorities. The water wel! files, records and map
locations are maintained by the Texas Commission on Environmental Quality {TCEQ) and the Texas Water
Devetopmant Board (TWDB). Actual water well site locations of this report are geocoded and geoplotted directly from
the drilling.records, drilling schedules, and driller's logs and maps submitted by the water well driller and maintained
at these two primary water weli regulatory authorities. Below is a description of the four filing systems utilized for well
drilling records. '

Texas Water Development Board mainiains a file system of located water well Iocatuons These well fi Ies are water well
- gite locations that have been verified with a field inventory inspection by TWDB personnel. The wells are assigned a
State |dentlfication Number unique to that well and plotted on county base maps, U.5.G.S. 7.5 minute tepographical .
quadrangle maps, and in-house geographic information system. Records will also include analytical data attached wuth
each drilling record. This is the current protocol for maintaining water well records within the TWOCB.

The Texas Commission on Environmental Quality maintains a file system of plotted partially numhered and un-
numbered water well locations. Plotted water well filos are water waell site locations that have been determined from
map information submitted on water well logs and subsequently piotted on TWDB counly highway base maps. This
type of mapping and filing procedure ceased in June 1986. Partially numbered water wel! files are water well site
locations processed from 1986 through 1990. These wells-are provided a State Identification Number which
establishes the well location somewhere within a 2.5 minute quadrant of a 7.5 minute quadrangle map, but the site
location has never been pracisely mapped or verified by a State of Texas staff member. Un-numbared water well files
are water well site locations that have been processed since June 1990, These well records are filed solely on their
county location and are not provided a State Identifiation Number nor are they mapped. This is the current protocol for
maintaining water well records within the TCEQ.

Banks Information Solutions, Inc. has performed a thorough and diligent search of all wells recorded with the Texas
water Development Board and the Texas Commission on Environmental Quality. All mapped locations are based on
informaticn obtained from the TWDB and the TCEQ. Although Banks performs quality assurance and quality control on
all research projects, we recognize that any inaccuracies of the records and mapped well locations could possibly be
traced to the appropriate regulatory authority or the water well driller. Many water well schedules may have never been
submitted to the regulatory authority by the water well driller and, thus, may explain the possible unaccountability of
private drilled wells. it is uncertain if the above listing provides 100% of the existing weil locations within the area of
review. Therefore, Banks Information Solutions, Inc. cannot gaurantee the accuracy of the data or well location(s) of
those maps and records maintained by Texas® regulatory authorities.

P.0. Box 12851, Capitol Station, Austin, TX 78711
700 N. Lamar, Suite 200 Austin, TX 78703

512.478.0059 FAX 512.478.1433 e-mail banks@banksinfo.com
Copyright 1998 by Banks Information Solutions, Inc.
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Parmit Date:

00033001

Fermit N:
COMPANY Alco 0f1 & Gas Corp.
FARM
DATR DRILLED ¥O.
" BLEVATION 6450L . COUNTY Wo. 01312
LOCATIOR NE SW SB . .
_LATITUDR LONGITUDE

COUNTY Lake API 120970231200
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Pages 1

ILLIROIS STATE GEQLOGICAL SURVEY

Water Nell

Top

Botton

Total Depth

Driller‘s Log filed

Parmit Data.

1569

COMPARY
FARM Shiloh Park
DATE DRILLED
BLEVATION 648GL
LOCATION
LATITUDR 42. 449874

COUN'TY Lake

Alco 01l & Gas Corp.

COUNTY HO. C2)4i4.

LONGITUDR - 87.835145
API 120970231400

.21

- 46N - 12B

¥
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Page 1 ILLINOIS STATE GEOLOGICAL SURVEY N
Top |Bottom o
Tetsl Depth 1025
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Survey Sample Study filed
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Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water Well ~

Top {Bottom

Total Depth

Driller's Log filed

Pormit Datel

Permit M

175

COMPANY

FARM Heat Plant

DATE DRILLED

BLEVATION 6150L

LOCATION NE SE SE
LATITUDE €2.445324

COUNTY Lake

KO.
COUNTY NO. 02051

LONGITUDE - 87.825693
API 120970205100

21 - 46N

128

DR ]

e

MBI -

Q0038001
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:
:
3
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ILLINGIS STATE GEOLOGICAL SURVEY

Page 1
lariv-t- Water Wall Yop Bothtom
existing well o 140
rock 140 180
Toktal Dapth 180
Caaing: 4" S5TREL 11K from 0' to 140°
Size hole below cazing: 4°
Wacer from rock at Q' ro 180°. .
Static level 110° below casing top which ia 1' above GL|
Pumping leval 115' when pumping at D gpm for 2" heura

& capacit

. Permanent pump inatelled sc 175' on June 20; 1992, with
: of 10 gpm

Addrase of wall: i
Aeach Park, IL

Aaddirional.
location info:

Location source; Location from permic

Pormit Date: June §, 1092

COMPANY Grose, Eugene J.

FARM

DATR DRILLED RO,

SLEVATION 0

.. LOCATION S¥ SW NEB

LATITUDE

COUNTY Lake

COUNTY WD, 237424

LONGITUDE -
API 120973742400

23 - 46N - 12E

1

JURAR

00035001




. Page 1 ILLIROIS STATE GEOLOGICAL

En.g.lnnnring Tenk

£i11

organie¢ rich sand
medium sand
probably till at

coaree mand

Total Depth

* Pernlt Data:

Permit #:

15

34

14
15
35

15

COMRPANY Henter, Norm, 1.8.G3.S

FARM Cicy of Zion B
DATE BRILLAD November 1, 1372 ND. 34
ELEVATION © COUNTY NO. 26844

LOCATION
LATITUDE 42.4457%2

COUNTY Lake

LONGITDDE - 87.81560S
APT 120572684400

22

- 486N

(R

RO04000]




1 ILLINOIS

STATE GEOLOGICAL SURVEY

Waktar Well

- : Top

Boticam

Total Depth

priller*s Log filed

1514

Pormit Datas Peroit #:
COMFPANY Fergueaon P H o
FARN .
" DATE DRILLXD W "
- ELRVATION 611GL COUNTY KO, 02219

W2 5
42.4462106

LOCATION
LATITUDE

COUNTY Lake

LONGITUDS - 87.823011

API 120870231500 & 22 - 46N - 12E

W

00041001

Il

I(
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ILLINOIS STATE GEOLOGICAL SURVEY

Waber Wall

Top Beoktom

‘Tetal. Depth

Driller s Log filed

Pormit Date:

225

Pormit #:
COMPANY Ferguson F # '
FARM Horel #ion Home
DATE DRILLED NO.

ELEVATION 630GL
LOCATION W™ SW
LATITUDE = 42.44B017

LONGITUDE - 87.821003
COUNTY Lake

API 120970232000

COUNTY NHo. 02320

22 - 46N - 12E

I

I

00042001

Il




Pags 1}

J— —— +

ILLINOIS STATE GEOLOGICAL SURVEY

Watar Wall

Top

Botton

1ill; yellow clay
topsoll

yellow clay

sand

very sandy clay
blua clay

sand & some gravel
gravel
limestone
Totml Dapth
Casirg: S GALV TaC 14.81 from ¢' to 9%¢
Size hole below casing: 5~

Water from limestone at $9' to 120’

Static level 1%* below casing top which i 1' above GL
Pumping level 50' when pumping at 20 gpm for 0 hours
Permanent purp installed at 63' on , with a capacity of

priller’s Log [iled
Location source: Location {rom permit

T
50
78
85
99

M
50
78
95
43
121

120

FParmit Date Permit ki T9H1

COMPANY Reovar Water Well Servic -

FARM '

DATE DRILLED Auguet 7, 1?69 . HO.

ELEVATICK 590GL COUNTY NO. 02926

LOCATION S50'S 800°'E ww/c E
LATITUDE voxa1rons SN

COUNTY Lake API 120270292600 23 - 46N - 12E

Il

Ty

Q0043001




ILLINCIS STATE GEOLQGICJ.\L SUR\:TEY

Pags 1

Water Well 'L:op Bottom
aand - 0 14
blug clay 34 48
hardpan 48 83
rand 83 g1
hardpan 91 102
limeatone 102 142
Totsl Depth 142
Cosing: 4" GALY T4C 10.85 PPP from 0* te 102'

Size hole below cssing: 4"

Water from limestone at 102' to 142°.

Sractic level 10' below casing top which is 1' above QL

Pumping level 142' when pumping at 2 gpm for 0 houre

Permanent pump installed at 126°* on . with a c¢apacity of € gpm

briller'a Log filed

Locacien source: Location from permit

Pormit Date: October 28, 1376 Permit #: 104971

COMPANY Hoover Water Well Servic - i
‘g P i
DATE DRILLED November 20, 1870 HO. -
BLEVATION 596GL . COUNTY NO. 03060 ]
LOCATION S50'S 1150°E i/c MW . -
LariTone i roNeITUDE 4.

COUNTY Lake APTI 120970306000 23 - 46N - 12E

TN

00044001




Page 3

ILLINOIS STATE GEOLOGICAL SURVEY

Watar Well

Top

Bottom

Total bapth

Driller*s Log filed

Parmit Dater

134

= COMPANY. Ferguaon F H

o irm Zion Eetates

DATE DRILLED :
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"/LATITUDE 42.446045
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API 120870232200
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Cpege 3 ILLINOIS STATE GEOLOGICAL SURVEY

HWater Wull_ . - Tap .. Béttom L
. _ . ot - P p MoucL R
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Paga 1

ILLINOIS STATE GEOQLOGICAL SURVEY

Water Well

=
o Top |Bortgm -

Tatal Dapth

Driller's Log filed

Parmit bates

219

Paroit #: 0

. COHPLNY _Bognen, Henry, Jr.
) l?AR.H Bugeh & Largon
DATE DRILLED January 1, 1976
BLEVATION 0

LOCATION 200°'S line,
LATITUDR ~ 42.46125D"

COUNTY  Lake

NO. .
COUNTY NO. 25154

SU'E line of SW NE SE
LONGITUDR-~ 87.837997

API 120872515400

16 - 46N - 12R

L




Pege 1 ILLINCIS STATE GEOLOGICAL SURVEY

Watar Wall . . Top Botton
hrown clay ' ' g 8
blue clay B 13
gravel ' 11 15 .

) sandy blue clay 15 920
hardpan 90 108
soft blue clay 108 123
gravel . . 129 131
limastons 131 155
Total Depth . 195
Casing: (5" PVC from 0’ to 112’ . .

5" STEBL from 112' to 133
Size hole below casing: 5"

Water Irom limestone at 0' ta 0°*.

Static level 85' below casing top which 1s 1' above Gl
. Pumpirig level ©' when pumping at 5 gpm for O hours

Drillar's Log filed . N

Addrees of well.: 1405 Winthrep

Location eource: Location from permit

/
[
=]
==
1
_—
—
Farmit Dates Decembar 8, 197§ Peroit §: 55497
CONPANY Eenry Boysen Co./Lichter, 'J, P,
PARM Busch & Larson
DATE DRILLED January 24, 1977 NO.
ELBVATION 0 COUNTY ND, 25155
- ,LOCATION 200°S line, 200'E line of 54 NE SE

LATITUDE 42.461252 LONGITUDE - B7.828555
COONTY Lake ' API 120872515%00 16 - 459 - 128B




" ILLINOIS STATE GEOLOGICAL SURVEY

Paga }
Privats Water ¥ell Top Bottom
sand ¢ 25
sand & clay 25 140
gravel 140 160
Total Depth 160
Casing: 4" OLV #11 from @' to 0*
Sizc hole below casing: 4°
Watey from grnvef at 140’ to 160'.
Static level 90' bhelow casing top which le 1' above GL
Punping level 95' when pumping at 10 gpm for 2 hours

f 10 gpm

Permanent pump installed at 126' on , with a capacity o

Addicional Lot 3, Ravine Acres gubdivieion.

location info:

Locatlon source: Fisld verified

i

Q0088001

Permit Date: Auguet 2, 1377 Permit ¥: 64534

CONPANY  Oross, Eugens J,

U

DATE DRILLED Saptembar 14, 1577 NO.
COUNTY NQ. 33751

- ELEVATION 0
LOCATION 2240'N line, 490'W line of SE NE
LATITUDE" LONGITUDE

16 - 46N - 12B

COUNTY Lake API 120373375100




Page i

ILLINOIS STATE GEOLOGICAL SURVEY

Watsr Wall

Top Bottoa

Tatal Depth

Driller's Log flled

Permic Data:

a2z

Parmic #: O
COMPANY  Hoower Watcr Well Servie
PARM A
DATE DRILLEDJuly 1, 1971 Ko. -

ELEVATION ¢ COUNTY NRO. 03280

LOCATICN Pmmu
LATITUDE 10NGT TUD el

COUNTY Lake APT 120570328000

16" - 46N - 12B

UAAIRAAE

L.




Page 1

: ' ILLINOIS STATE GEOLOGICAL SURVEY -

Water. Wall.

Top jbottem

LRy

Totel Depth
"' “friller'e Log filed

148

LATITODE

COUNTY Lake g
i -
] 1)

Lonuy oD S

. aPI 120970261700 .

%
-~ A v
P
it
. .
)
. !
Fermit Date: =
coxrun_c_ ~HBoover Water. Hall\ Servic‘ - "
TR o
- ‘DATE DRILLED January 1. 1963, . © woLt
" BLEVATION €48GL COUNTY. HO.. 02617
-. LOCATION - SB SE NE . : — 1

Il

[0

00066001

|




Page 1

ILLINOIS STATE GECLOGICAL

Water !f\al'.l

o N
Total I‘Jcpfﬁ YL

168 Liled i

DATE DRILLBD January
BLEVATION 6420L

LOCATION SE SE NE
LATITQDI
COUNTY  Lake i

ARy - . oo Y

1

1, 1863 RO.

COUNTY HO. 02618

APLj 120970261800 46N -

oY

12B

TR

Il

00067001

o
)
W




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water \'loll . N o Top-
[ A L H
Tetal Dapth”
i - N
i« ordllerts-bog fllea, T T e
. . . a .
h - + - . . -
B FINRY A 1
fea ! - N ! .‘l
' - LN | .
N " .
v Permit, peter. =, - Ferndt #: O

*Hodver Water Well Servie

© 77 7 bare DRILLED Junuary 1, 1363 " mo. e L
ELEVATION 63aGL - . COUNTY NQ. oz61% .
< LoCATION  SE SE NB _: ]
. Lecats .
- LATITUDE - - oraxroos (D

»v COUNTY Lake_": N APYI 120970261900 16 - 46N - 12R

A "




Page 1 : II..-LIHOIS STATE GEOLOGICAL SURVEY

Water Well - i Top
APBE R A N
Total. Dopkh’ .

i
ll
1

o I
. - v
2
; =
B D
[~
. . [=]
H PR o
P ke . :

Permit #: ©

"'DATE DRILLED May 1, 1968

BLEVATION 0... . . .
"y LOCATION 2520°¥ ine, $0'W 3ina ofsmi -
- wrmo P overron: JEEEEPS
‘=, COUNTY Lake - - API; 120970279800 15 - 46N - 12B




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water Well r Top Bottam

repenil ) ’ ) [} 2
osandy clay 2 85
Blua.clay . 8s 100
hardpan . 100 120
limeatone i : . . 12¢ 127
Totsl Dapth - . 127
Casing: 5% GALV 15¥% from 0' to 120'

Size hole helow casing: 5°

Water from limestone at 120' to 137'.

Scacic level 60’ below casing top which §s 1* above Gl
Pumping level §0' when pumping at 10 gpe for 2 hours
Pormanent pump inpralled at 105 on , with a capacity of 10 gpm

Driller's Log filed

roscions) . S ——

location infe:

Location source: Platbook verified

00n74001

Permit Dater September 25, 1972 Permlt #:c 20167

COMPANY  Oross, Emil E. . :

nu

DATR DRILLED October 27, 1872 .

ELEVATION 640QL . COUNTY RD. 03883 b
LOCATION S5E SE HE i , bk i

wrrre: S wnairee I -

COUNRTY Lake API ‘12037038.8300 16 - 46N - 128




Tags 1 'ILLINCIS STATE GEOLOGICAL SURVEY

Watey Wall

Tep

Botton

Total Dapch

Driller*s Log filed

Permit Date:

Parnit &

]

COMPANY Hoover, L. R,

FARM

DATE DRILLED Q¢taber 1,

ELEVATION ©

1971 KO,
COUNTY RO. 03399

LOCATION 75'N line, 50'E line of SE

LATITUDE
COUNTY Laks

LONGITUDR
API 120870339900

16 - 46N

- i2E

LA

00076001

I




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water Well . fop Bottom
yellow sand & gravel . : ’ [} 24

gravel 24 (%]

hardpan, dry gravel 42 29

sand, gravel, blue clay : 89 127

Yarge gravel & boulders 127 138

Total Dapth. . ) 138

Caming: %" OGALV TLC 14.81 PPP from 0' to 138"

Size heole below gasing: 5°

Mater from large gravel at 127' to 134°.

Stacic level 75° below casing top which is 1' above GL
Pumping level 135' when pumping at 3 gpm for 0 hours
Permanent pump inatalled at 126’ on . with a capacity of B gpm

briller's Log filed
Lacation source: Locatlon frem permit

—
—
——
fr——
—
—
——
—
SE———
—
nlt—
———
—

——}

I

00077001

|

Parmit Date: October 10, 1973 Permit #, 25435

COMPANY  Hoover, L. R. T T

PARN &1 Renarichs hgency : ;

DATE DRYLLED November 12, 1573 NO,

ELEVATION 0 (X)Ul?"l'!' HO. 24153 S B
LOCATION 33150°S 450'W NE/c NE

LATITUDE 42.4£8423 LGNGITUDE + BY7.827003

COUNTY Lake APT 120872415300 16 - 46N - 12E




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water Wall

Top Bottom

gravel

sand

hardpan

blue clay

hardpan

limestone

Tot;l Dapth

Casing: 5 GALV 156 from D' Lo 130"
Size hole halow casing: 5"

Water from limastono at 130 to 145,
Static level 75° below ceaing top which is 1' above GL
Pumping level 130 when pumping at 10 gpm For 4 houra

Permanent purp inatalled at 140' on September 30, 1576.
capacicy of 10 gpm

Driller's Log filed
Locstlon source: Platbook verified

_ Parmit Dater SJeptember 21, 1978

Parnic #1 757980

[ 4

4 20
20 90
20 127
127 130

130 148
145

wich a

COMPANY Gross, Emil E.

PARM .

DATE DRILLED September 21, 157B RO.

ELEVATION O COUNTY MG, 26657

LOCATION

LATITURE ' Lonsrroo: S

COUNTY Lake APY 120972665700 1

6 ~ 46N - 12E

I

—
F——

had
=]
o
g
=3
(=3

|

|




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Wetar Well Top Bottom

Total Dapth 274

Driller's Log filed

LN

00081001

Permit Data: : Fermit #; 0

COMPANY Hoocver, L. R.

FARM
DATE DAILLED December 1, 1877 HO. -

ELEVATION 0 ] COUNTY WO, 26018

LOCATION 100'M-1d0e, 330'W lne of WN 5E SE

LATITODE LORGITUDE

COUNTY Lake API 120972681800 18 - 46N - 128




Page 1 ILLINOGIS STATE GEOLOGICAL SURVEY

Water Well

Top Bottom

Total Depth

Driller-s Log tlled

Fermit Date:

COMPANY Hoover Hater Well Servic

PARM >
DATE DRILLED Pecember 1, 1976 NO.
ELXVATION 0 COUNTY WO. 25157

LOCATION 6S6'H line, 325'E 1lpe of SE
LATITUDE * LONGITUDE - ‘

COUNTY Lake API 120%72515700

16 - 46N -, 12R

I

00073001

|




Page 1

ILLINOIS STATE GEOLOGICAL SURVEY

Private Water Well

Top

Bottom

pandy clay

hardpan

clay

stoney ¢lay

elick clay

gravel

limeacone

Total Depth

Casing:

5 A9TH A-53 T&C 154/FT from &' to 129°

Size hole below casting: 5"

Water from rock at 0' te 0°.

Pumping level 129' when pumping at 8 gpm for 1 hour

Additional

locatian infa: 3nd Afdiclen

Locstion eourc¢e: Location from permit

Parmit Date:

February 24, 1986 Permit Wi

Static level 100' below fasing top which is 1' sbove GL

Lot B8, Sheridan Lake View sulklivision.

129

R4

22
2
10

107

127

129

€2
70
- 107
127
129

168

168

22

COMPARY
FARN

DATE DAILLED February 14, 1986 Ho.
COUNTY NO. 27962

rosarrioe N

API 120972796200

Hoover, Lonnoy R.

ELEVATION ©

LOCATION SE NE SE
LATITUDR

COUNTY Lake

16

46N - 12E

U

00084001

Il




Fage 1 ~ ILLINOIS STATE GEOLOGICAL SURVEY

Private Water Woll Top Bottem

black dirt . o 1

yellow clay 1 15 .

hardpan . 15 15

blua clay 75 124

limestone ) C 124 1s0

Tats) Dapth ' ) 150 '
Caning: 5" GALV from 0* to 150°

Size hole below casing: '

Water from limestone act 124' to 150°. .

Stacic level 35' Below casing top which is 1" above GL
Pumping level 147' when pumping at 3 gpm for O hours
Permanent pumg installed at 1477 on , with a capacity of 11 gpm

location into:

Location pource: Pleld verified

00087001

Permit Date: December 2, 1983 Permit #: 11q645

"COMPANY  Grops, Michael

PARK Veterans Adminlstration 265

DATE DRILLED Decembér 8, 1983 NO. .
" BLEVATION © COUNTY NQ. 33750

LOCATION 205048 lrinu, 70'W line of NW SW

LATITUDE 42.466137 LONGITUDE - 37.825087

COUNTY Lake API 120973375000 1§ - 46N - 12E




Pags 1 ILLINOIS STATE GEOLOGICAL SURVEY

Watar Wall

Top Bottom

Total bepth

Driller‘s Log Clled

Parmit Datas:

Permit #1 0
COMPANY  Graen M L I
PARM | f
DATE URILLED Jnnun;y 1, 1940 NO. 1 o
BLEVATION O ) COUNTY NO. 022687

LOCATION 420°N line, 1800'E line of Su
- LATITUDE “Snuiling, LonGITUDE -,

COUNTY Lake API 120870228700

15 - 46N - 128

00090001




foge 1 ILLINOIS STATE GEOLOGICAL SURVEY

Frivate Wotor Well

Top Bettom

fill dirtc

yellow clay

gand & gravel

blue clay

hardpan

sand

Tokal Depth

Caning: 5" ASTM A120 T/C 15%/FT from '0' te 51!

Screen: 4' of 54 dismeter 12 slat
Grout: CLAY SLURRY from 0 to 20.
5ii1e hole below casing: 5*

Water from eand at S0' te 55°.
Stacic level 22' below casing top which is 1' above GL
Pumping level 22' vhen pumping at 18 gpm for 2 houre

Parmanent pump installed at 45" on November 10, 1985, w
’ capacity of @ gpm

Addicional ’ Lot 21, Kellog'as Homeslte subdivision.
location intp; Block 2 ’

t.ocation source: Field verified

o 2
2 1z
12 - 18
15 a3
3 50
so 55
55

th a

658

Permit Daks: November 27, 1985 . Permit ¥ 123

COMPANY Boyce.. Kennsth D.

FARM

DATE DRILLED Hoverber 30, 1985 NO.
BLEVATION 0 COUNTY HO. 278233
LOCATION

LATITUDE LONGITUDE

CQU'NTY Lake APLI 120872782200

15 - 46N - 128

——
Smpe——
——
—
A p—
p——
A —
n——
—
e
e ]

Il

00L0B001




Pags 1 ILLINOIS STATE GEOLOGICAL SURVEY

wWater Wall

Top |Bottow
topsoil & 1
sand 1 k13
blus clay 6 L1
gravel 11 118
Total Dapth 110

Casing: 4.5%" GALV from 0' to 110¢
Slze hole below casing: 4.5+

Watar From gravel ar 56 to 114*.

Static lavel 4' below caeing top which io ©' above GL
Pumping level 10° when puaping at 15 gpn for 15 hours
Driller‘e Log filed

Pernic Dater Parmit B: ©

COMPANY - Boyeen, Henry, Jr,

FARM Camp Logan

PATE DRILLED January 1, 1941 HO.
RLB.VATIOH o COUNTY RO, 02288
LOCATION  2310°S 930'W NB/c NE -
LATITUDE 42.465117 LONQITUDE - 87.809448
COUNTY Lake ' API 120970228800

15 - 46F - 128

WA

00091001




Pags 1 - ILLINOIS STATE GEOLOGICAL SURVEY

Waker Well

Top |Bottom

Total Depth

priller's Log filed

Perait Date:c Pormit ¥

€6

COMPANY Hoover Water Well Servic

FARN

DATE DRILLED January 1, 1963

NO.

ELEVATION £216t COUNTY HO. 02615

LOCATION  &W HW SW

rarirree NP ronaxroee ™

COUNTY Laka . APT 120970261500 15

46N - 12E

gmgd.ooi




ILLINOIS STATE GEOLOGICAL SURVEY

Poga 1
Water Well ’ Top Bot.t.;m
sand . X o 11
blue clay . 11 31
hardpan ¥ . n T4

blue clay : 74 06 '
hardpan . BE 103

blue clay . 163 134

limeatone ' 134 160

Total Dapth i 16890

Casing: 4% GALV TaC 10.B9% from 0° to 134°

Size hole below caning: 4+

Water Erom limestone at 134° te 160° .
Static level 40' below Casing top which is 1' above Gl
:

Pumping level 120' when pumping at 10 gpm far O hours

Driller’s Log [iled
Location source: Platbook verified

iy

I

L

Parmit #, NF*DSz

Permit Date: :

COMPANY Hoover Wacer Well Servic
PARM " i,

DATE DRILLED August i1, 1964 No.
COUNTY NHO. 02736

BLFVATION 0 :
LOCATION '1100'N line, 750'2 line of KW
LATTTODR A, rowcrToz - - '

o 15 - 46N - 128

COUNTY Lake APY 120970278600




Pags 1 ILLINOIS STATE GEOLOGICAL SURVEY

Watar Wall . Top Bottoa
sand Q 10
blue clay 10 71
gravel 1 ;L]
Total Dapth 80
Casing: 4" OALY TeC 10.99% from 0°' to 77!

" Screen: 3' of 4* diameter 20 alot

Size hele Pelow casing: 4*

Water from gravel at 71' to 80°'.

static level 45" below caeing top which 18 1' above GL
furping level 50' when pumping at 11 gpm for 0 hours
Permanant pump inetalled at 63* on , with a capacity of (8 gpm

Orillar‘e Log filed
Lotation gQur¢e: Platbook verifjed

MRV

00097001

Fermit Date: Parmit #; NPI1T41

COMPANY Hoover Water Well Servic

FARN :
DATR DRILLED April 5, 1968 ) . No. 1
ELEVATION 640CGL COUNTY Ho. 0273%

wr: QP oo P

COUNTY | Lake - APT 120870279700 15 - 46N - 12K




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

vater wa1 Botkom
sand 5
gravel & clay h¥1)
gravel 124
1imea|:on_e 127
Total Depth 127

Casing: §" GALV T&C 14 .81 PPF from ' to 1724

Sire hole bnlow casing: 5*

Water from limestone at 124" teo 127,

Static level 33 below coeing top which is 1' above GL

Fumping level 75' when pumping at 10 gpm for 0 hourg
Permanent putp installed at 105!
. capacity of 8 gpm
Driller's Log filed

Logation source: Location from permit

Pearmit Date: October 1%, 1976

on November 25, 1976,

. Permit #1 53%

COMPANY . Hoover, L. R.
FARM

DATE PRILLED November 18, 1376 NO.

ELEVATIOR 0 COUNTY NO. 25066

LOCATICN
LATITUDE
COUNTY Lake

LONGITULE
API 120972506600

00098001

[N




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Watar Wall

Top

Bottam

Total Dapth

Driller's Log filed

Parmit Pate: Fermit #t

o

130

" COMPANY Hoover Mater wWell Servic’

ey . S

DATE DRILLED January 1, 1363 . NO .

ELEVATION 6130L COUNTY BO. 02614
LGCATION NE NE HW

wrrror P overrooe 4

COITY  Lake API 120970261400

1s

AR

00093001,




ILLINOIS STATE GEOLOGICAL SURVEY

Water Wall

Tep Botton

topeoil
aand & hardpan

gravel

Total Dapth

Caaing: 4* GALY 11§ from 0' to 136°
Screen; 3' of 4" diameter 20 clot
‘Size hole Below caaing: 4-°

wWater from gravel at 3132' Lo 13e'.

gcatic level 15° below caeipg top which is 2' above GL
Pumping level 40' when pumping at 12 gpm' for & haurs
Permanent pump irstalled st 63° on , with a capacity of

bDriller*s Log filed
Location pource: Location fram permic

3 132
132 138

138

10 gpm -

Permit Dates:  Parmit &1 NFY

8309

COMFANY Gross, Emll E.

FPARM Pitcher Constructian Co.

DATE DRILLED April 3, 1573 No.
ELEVATION 0 COUNTY NO. 03882

LOCATION NE NE MW
LATITUDE 42.470622

COUNTY Lake

LONGITUDE - 87.816769
API 120870388200

15 - 46N - 12ER

00101001




rage 1 ILLINOIS STATE GEOLOGICAL SURVEY

Watar Well

Top

Battoo

Total Depth

Driller's Log filed

Permit Dates Pormit §: ¢

141

COMPANY Hoover, L. R,

FARM

DATE DRILLED November 1, 1971 WO,
ELEVATION 0 COUNTY HO. 03416
LOCATION m

LATITUDE oo
COUNTY Lake API 120970341600

15 - 46N - 12E

. 00104001

|




: . Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water Well o Tep |Bottem

Totel Depth ) 266

Driller's Log filed

e

Pornit Date: Farmit §, 0

COMPANY Hoover, L. R.

P A i mexnun

DATZ DRILLED Januaty 1, 1§74 ¥o.
BLEVATION 0 COUNTY NO. 29152 -
LOCATION "

LATITODES LONGITUDE -

COUNTY Lake API 120972415200, 15 - 46N - 12B




ILLINOIS STATE GEOLOGICAL SURVEY

Pags 1
Mater Wall Top Hottom
Totel Dapth 137

Driller's ‘Log filed .

00095001

Poruit Dacas Permit #1 O

COMPANY Boover Water Well Servic

N

DATB DRILLED Janusry i, 1963 WO
COUNTY WOo. 02616

ELEVATION 6210L

LOCATION NW NE SW )
.
wrro: DS owrro: QUM

COUNTY Lake API 120870261600 15 - 46N - 12E




. tepsoil

Total Dapth

GEQLOGICAL SURVEY

ILLINGIS STATE

Page 1

water HWell

Top |Bottom

asand
hardpan
blue clay

gravel

Caning: 4% OALV 11§ from. 0' Lo 134"

Water from gravel at 13D' to 134°.
static level 85° bello-r casing top which is 1' abowve QL

Pumping level 65* when pumping ar t6 gpm for 4 hours

Permanent pump installed at B4' on vith a capaclity of

Driller's Log £iled . )
location info:

Location source: Locstion from permit

Permit #: NFY4790

14 as
-3 130
110 134

134

14 gpm

Pexmit Date:

COMPANY Oross, Emil E.

PARM

. DATE DRXLLED June 2, 1972 NG.

COUNTY KO. 03881

LOMGITUDE . -

API 120970388100

BLEVATION 0
LOCATION NE Sw
LATITUDE
COUNTY Lake

15 - 46N -

12R

o




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water Woll

Botten

Total Dapth

Driller's Log filed

Permit Date: Parait # 0

1)

COMPANY Hoover, L. R.

FARN
DATE DRILLED May 1, 1§73 Ho.
ELEVATION 0. - COUNTY ND, 03921

LOCATION —
" LATITUDE o11vns - S

COUNTY Lake API 120570352.100

[N

00102001

Il




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Warer Well

Top Bottom

topaoll

brown ¢lay

brown clay, gravel
blue ¢lay., gravel
graval B

plus clay, heavy graval
hardpan

blue clay

limestone

Total Depth

Casing: 5* PVC from 0' 10 109
F* BLACK [rom 103' to 130'

Size hole below casing: 4.75%

Water from limastcone st 127' to 135°.
Stacic level 110' below casing top which ie 1' above GL

Driller's bLog tiled
Address of well: Winthrop Court

Location source: Location from permit

Parmlt Date: June 10, 1976 i Foermit #: 4B3

33

3
19
65
100

127

13
19
65
1c0

127

199

COMPANY Henry Boyeen Co./Lichter, .-J.P.
FARM Buech & Larson
DATE DRILLED June 13, 1376 KO.

" BLEVATION 0 COUNTY HOD. 24846
LOCATION-. 156'3 1ine, 325'N line of KW NE SW
LATITUDE 42.462885 LONGITUDE - €7.815262
COUNTY Lake ' API 1209724846500

15

- 46N -

12B

FI

00106001




Page 1 ILLINCIS STATE dEOi.OGICAL SURVEY

Water Well Top |Bottom

Total Dspth - 187

Drillerts Log filed

LRGN

00107001

|

Permit Dates - Permitc #: O

CONPARY Hopver, L. R.

FARM "

DATE DRILLED July 1, 1574 NO.

BLEVATION 0O ’ COUNTY KO. 24252

LOCATION 2
LATITUDS /Ry, LONGITUDE -

COUNTY Lake API 120972425200 15 - 46N - 12E




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Private Hakbar Well

Top Dot tam

yellow clay
aand
hardpan
brown clay

sand-gravel
Total Depth
Caning: 4° OMLY STEEL 11H from ' to 44°

Screen: 3' of '4* diameter 15 alat
Size hole below casing: 4-

wWater from sand-gravel at 43' to 46'.

Stotic level 18* belowv casing top which g 1' above GL
Pumping level 1B' when pumping at 10 gpm for O heurs
* Permanent pump installed at 30' on , with a capacity of

Addrees of Hﬂl“

Location source: Pleld verified.

Farmit Dats: Hareh 27, 1587 Parmit #: 134

Addicional m
location info:

12 19
18 40
i0 43

43 46

16 gpa

221

COMPANY Qroes, Michael
e o

DATE DRILLED March 3, 1987 NO.
BLEVATIOR 0 COUNTY NO. 25270

LOCATION
LATITODE LONGITUDE

COUNTY Lake API 120972927000

15 - 46N - 12E

AR

00109001

II




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Private Watsr Well Tep Bottam
gravel, sand & clay [ 20
sandy clay 20 60

" hardpan 1] 76
1incatone 102 102
clay 76 102
no record 107 136
Total Dapth K 136
Casing: Er ASTH A-%3 TaC 15K/FT from 0°' co 102
§ize hole below caging; S=
water from rock at 0' to 0',

Static level 40" below casing tep which ie 1* above OL
Pumping level 126' when pumping at 2 gpm for 1 hour
Permanent pump insgalled ar 126' on May 15, 1986, with capacity

of 4 gpm

Additionnl o ——

locstion infe: WENENNENNR
Addreso of well: <SRN

Location source: Fileld vorified

Parpit Date: April 22, 1586 Parmit #: 321

294

COMFPANY Hoover, Lonny R.

PARN
DATE DRILLED May 15, 198§ NoO.
BLEVATION © COUNTY NO. 28125

LOCATION
LATITUDE LONGITODE

COUNTY Lake API 120272812500

18 -~ 46N - 12B

IMMRONAE

00110001




ILLINOIS STATE GEOLOGICAL SURVEY

Fags 1
Watar Well Tap Bottom
Total Dapth 2 -
Driller‘s lLog filed
1
—
————
————
——
0 e
——
a—
f—
Em—
N
_0
——
— g
==3
e
_——0
Pearmit Datet Farcit #: O
COMPANY Koover Water Well Jexrvig
PARM SR,
DATE DRILLED January 1, 1871 HO.
ELEVATION 0 . COUNTY NQ. 03077 e
LOCATION
LATITUDE LONGITUDE - -
- 468 - 128

COUNTY Laks API 1208703067700 15




Pags 1 ILLINQIS STATE GEOLOGICAL

Nater Well

Top Bottom

Total Dapth €1
Driller's Log filed

(GG

00095001

Parmit Date:

FPormit #: 0
COMPANY Moover, L. R,
FARN i . :
DATE DRILLED April 1, 1875 o i '
ELBEVATION 0 < COUNTY NO. 24431 i
LOCATION o
LNTITUDY N, LONGITDR - N,

COUNTY Lake

API 120972443100 15 -~ 46N - 12B




Page 1 ILLINOIS STATE GEOLOGICAL

Waktar Wall

SURVEY

Total Depth

prillec'eo Log filed

Permit Data:

Permit A1 O
COMPANY Hoaver, L. R. f
PARM SR -
DATE DRILLED Septamber 2, 1973 HO.
ELEVATION 0 COUNTY NO, 03357

LocaTion AN,
LATITUDE SN LONGITUDE -
COUNTY Lake API 120970335700

A P

15 - 46N - 12B

orem—]
———p—-
—
—
———
———
—
—_—
E———
E—

L

|




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Frivate Watsr Well Top Bottam
yellow clay o 16
blue clay & graval 16 51
coarse sand 51 56
Tokal .Dapth 5€
Casing: 4% GALV STEEL 118 from 0' to 54°
Screen: 4' of 4® diameter 15 slot
Site hole below casing: +*

Water from coarse pand at 51' tao S6'.
Statie level 16' below caping top which is 1' above GL .
Pumping leval 18' when pumping at 0 gpm for 0 hourw
Permanent pump inacalled at 20' on , with s capacicy of gpmn
Addrens of well: ~
Locntion oource: Location from permit

Permit Dste: January 17, 1989 Permit #; 00HB4D
COMPANY Grass, Michasl

nu S

DATE DRILLED Pebruary 10, 1589 NO.

ELTVATION 0 COUNTY NQ. 11526

LOCATION NW SE NW ‘

unmm: QP oo AP

_COUNTY Lakas . API 12DB73192§DO 15 - 46N - 12E

U

00111001




ILLINCIS STATE GECLOGICAL SURVEY

Page 1
Private Mater wWall . Top Bottom ’
" s
sand ° 30
hltf!pnn 30 43
eoarpe sand 43 [ 49
49

Total Depth . .

Casing: 4" GALY STL T&C 14.03k from 0° to 46

Screen: 4° of 4° diamecer 15 slot
Size hole below casing: 4

Water from ¢oarse sand at 41' o 49°,

Statie level 35' below eaping top which is 1' abeve OL
Pumping level 15' whon pumping at 14 gpm for 1 hout

Permanent pump ineacalled at 38'- on Auguet 29, 1975, wit
capacity of 8 gpm

b oA

Locatien sourte: Locacion from parmit

I

iy

90222

Permit Dates

October 9, 1978 © Permit ¥

COMPANY Hoover, Lonny R,

o G -

DATE URILLED Nay 24, 1573 NO.
ELEVATION © COUNTY HD. 23748

LOCATION
LATITUDR
COUNTY Lakas

LONGITUDE -
API 120573374800 15 - 46N - 12E




Pags 1 ILLINOIS STATE GEOLOGICA

L SURVEY

Private Water Mell Top Bottom
top aoil- ﬂ_ 2
gand 2 9
blue Ll 37
gravel 37 18
btue 3s 1]
gravel-sand 1] F¥]
blue-hardpan §7 a2
gravel coaraoe 52 89
Total Dapth :E:]
Casing: 5% PVC frem 0° to 67°
Screen: 3° of 5" diamater 10 slot
9ize hole balow caping: 5
Water frem gravel ar B2' to 59'

Static Jevel 15 below caelng top which ia 1' abave L

Pumping level 0' when pumping ac 1o gpm Lor § houres

Permanent pump imptalled at 60¢ on April 3, 1879, with capacity
of 0 gpm

hddreso of well: -

Location eource: Logatlon from permit

Pormit Dates Feébruary 22, 1979 Pernit #: Bigos

COMPANY Gaffke, Qecrge E, - -

e —

DATB DRILLED April 2, 1578 o,

BLEVATION © COUNTY NO. 1377 B

o ————

LATITUDE LONGITUDE

COUNTY Lake API 120573374700 15 - 46N - 128

0011200




- CQUNTY ‘Lake

Page 1 ILLINCIS STATE GEOLOGICAL SURVEY

Privatn Water Well

Top

top soil
aand & clay
blue hardpsn
blue clay
hardpm?

gravel

" Total Depth

Casingr 4° GALV 11H from 0' vo 116!
Size hole below casing: 47

¥ater from gravel at 115' to 116°’.

Static leval 45' below casing tep which is 1’ above GL
Pumping level 45' when pumping at i} gpm Eox O houra
Pexmanent pump installed at 63‘ on , with a capacity of

Locatipn source: Location From permit

Pormit Date: March 29, 1977 Pszmit #: 503

29

85
105
115

gpm

95
105
115
116

115

COMPANY Grose, Zmil B.

no S

DATE DRILLED April 5, 1977 N
ELEVATION ¢ COUNTY RO. 33749

LOCATION
LATITUDE LONGITUDE

API 120973374500

15

- 46N - 12E .

IIRVIRERND

00114001




rage 1 ILLINOIS STATE GE

OLOGICAL SURVEY

Wator Well

Top Botban
sand [i] L]
sand & gravel 7 13
pandy blue clay 32 90
aoft b_lue clay 30 111
gravel, some water 111 120
gr.avel, water 124 121
Total Depth 123
casing: 5" GALV T&C 14,B1 from B to 123°
Size hole baslow casing: 5%
water from graval at 120’ to 121,
Stacic level 18" below casing top which ls 1* above GL
Pumping level 24! when pumping at 20 gpm for ¢ hours
Pemunc.m. pump inptalled ar 42' on-, with o capacicy of |8 gpn;

priller's Log f£iled
Location source: Platbook verified

Permit Data: June 11, 15969 Pernit #1 764

COMEANY Hoover Water Well Servic

FARM

DATE DRILLED July 3, 1969 - Ho.
FLEVATION © ' COUNTY MO, 02911
LOCATION r

LATITUDB LONGLTUDE -

COUNTY Laks API 120870291100

14

- 46N - 1ZB

——
Fr—
——
—
———
fror
—_
—
——t
——
n—
—
——

I

00115001




ILLINOIS STATE GéDi.OGICAL SURVEY

Poge 1

Water Wall Top Bottom
sand a as
hu_dpan 1% Bl
blue clay T 8% 128
limeptone 128 180
Totsl Depth 180
Caping: 5* GALV T&C 14.8]1 from 0' to 128°
Sirs hole below casing: 5*
Water from limestone ab 128°' to 180'.
s\-,?c_lc level 14' below casing top which lp 1' above GL
Pumping level 180' whan pumping st 3 gpm for © hours
Permanent pump installed ac 168" on , with a capacity o

oriller's Log f£iled
Location agurce: Location from permit

F 8 gpm

Permit Dater Permit #:1 6287
COMPANY Hoover Water Well Servic |
FARM

DATE DRILLED November 15, 1968 NO. 1

s

ELEVATION © COUNTT NO. 02795

LOCATION (=3
woncirn: (NP

LATITUDE
COUNTY Lake API 120970278500

14 - 46N - 1ZR

00117001




Page 1 ILLINOIS STATE GEQLOGICAL SURVEY

Water Woli Top Bottom
gand . o 33

blua clay . kR 46

wvery sandy clay 46 57
hard, dry clay . . 57 20

eand {dead) . 10 867
soft blue clay 86 o9

gravel LS 100

limestone 100 125

Total Depth 125

Laving: 5* GALV T&C 14,81 PPF from 0' te 100"

S5ize hole below caning: S-

Wapsr from limeatons at 100' to 125¢.

Scatic level 20’ below casing top which is 1' above GL
Pumping level 2%' when pumping at 30 gpr for 0 hours
Driller's Log filed

Location source: Location from permit

AT

I

00116001

Pormit Dake: Pernit ¥: 8087

COMPANY Hoover Mater Well Servic

FARM
DATE DRILLED November 21, 1869 . ND.
BLEVATION 0 COUNTY RO. 02993 - -

LOCATION
LATITUDR wosartone SN

COUNTY Lake API 1209702895300 14 - 46N - 128




ILLINOIS STATE GEOLOGICAL SURVEY

Pages 1

Private Water Well Top Bottan

top soll o 2

brown 2 9

blue clay k] 59

gravel 98 104
104

Total Depth

Caaing: 5% PVC from -2 o 99°
Screen: 3' of §° diameter 10 slot
Size hole below caping: 5=

Wacer trom gravel at $9' to 104°',
Static level 76* below casing top which is 1*' above GL
Pumping level 0 when pumping at 10 gpm for 0 hours

Permanant pump installed at $6° on October 15, 1979, with a
capacity of 10 gpm

sadicions) :

lacatien info:

Location source: Location from permit

I

I

L

Parmit Date; September 10, 1579 Parmit #: 895947
COMPANY Oaffke, George E.

PARM Progrespive Bullders

DATE DRILLED Septembsr 27, 1579 " wo. -
ELEVATION ¢ . COUNTY NO, 33746

LOCATION 125'H line, S50'E line of NW 8W SW

LATITUDE 42.460237 LONGITUDB - B87.804357

COUNTY Lake API 120873374600 14 - 46N - 12B




Pege 1 ILLINOIS STATE GEOLOGICAL SURVEY

ﬂn;.t Wall Tep Bottem

Total Pepth 225

priller’s Log flled

R

Parmit #1 O

Parmit Date:

COMPANY Hoover Water Well fervie

PRI 4>
¥o. 1

DATE DRILLED Februsry 1, 1568 "
COUNTY RO. 02454 et

ELEVATION ©

LOCATION
LATITUDR

COUNTY Laka

LONGITUD2

API 120870245400 28 - 46N - 128




ILLINOIS STATE GEOLOGICAL SURVEY

Faga 1

Water Wall Top Boktaz

Totml Papth 147

Driller‘'s Log filed

U

00128601

Parmit Dates Parmit #1 0

CONPARY Hoover HWater Well Servic

o S

DATE DRILLED Novamber 1, 1868 HO. 1
ELEXVATION © COUNTY NOQ, 01602

LOCATION b
LATITUDE saxroor P
- 46F - 1ZRB

COUNTY Lake APT 120870280200 28




bage 1 ~ ILLINOIS STATE GEOLOGICAL SURVEY

Private Wator Well

Top Bottom

gravel

yellow clay

hardpan

limeatone

Totsl Dapth .

casing: 4* GALY STBEL from 0' to 142
S5ize hele below c¢asing: 4°

Hater {rom limeotone at 142 o 156°.
statle level 112' below casing top which is 1' above GL
pumplng level 117' when punping at $ gpm for 0 hours
Permanent pump inetalled at 130' on , with & capacicy o

Locatlon source: Location from permit

¢ 10
10 15
15 |- 142
142 156
156
[ 10 gpm

78

Ferpit Date: Ocrober 3, 197% Parmit #: 534

COMPANY Qrosa, Emil E.

PARM

DATE DRILLED October 5, 1379 NO.
BLEVATION 0 © COUNTY HOD. 23862
oo
LATITUDB LONGITUDE -

COUNTY Lake API 120873386200

bomie

28 - 46N - 128

i

00191001




Pogs 1 ILLINOIS STATE GEdLOGICAL SURVEY

¥ater Wall Top Bottom
Totul Depth 146
Driller's Log filed
Fermitc Dace: Farnit #: ¢
LOMPANY Hogver Water Well Servi
nw G
DATE DRILLED Decesber 1, 1568 MO, 1t
ELEVATION 0 COUNTY NO. DZ803 R S e
LOCATION . .
LATITUDE Lovarroe - ™

APY 120970280300 28" - 46N - 128

COUNTY Lake

IR0

00129001




Private Watar Wall

TLLINQIS STATE GEQLOGICAL SURVEY

brown «lay

Top

blus clay-mxd gravel

limestone

Total Dapth

Caring: $* PVC from -1' Lo 111

S* BLACK STEEL from 131' co 152°
5izs hole below casing: 5%
Kater from limestone st 1531' to 195°.
static level 93' below casing top which is 1° above GL
* pumping level O when pumping at 12 gpm fer 0 hours
Permancat pump instslled at 120" on June 4, 1979, with

of 10

. Addreee of well: ~

gpa

Location source: Locatlon Irom permic

Pormit Dats: May 22, 1%79

Parmit &: BSH74
COXPANTY

Bottos
0 10
10 is1
151 19%
155
capacity

Gaffke, Deorge B.

* PARM

DATE DRILLED May 15, ]97.9

NO.
ELEVATION ©

COUNTY HO.
LOCATION -

13861 [ S PN

LatiTonE <

Lorazrooz o
COUNTY Lake

API 120873386100

»

28 - 46N - 12E

00190001

AR




vage 1

ILLINOIS STATE GEOLOGICAL SURVEY

Private Watsr Well

Top

Botlkom

cop soil & £ill

. sand .
yellow clay

blus clay

sand

hardpan

blue clay
limmstone, gravel

limeecone
Tetal Dwpth
caning: §* ASTM A-120 T&C 1S#FT from 0 o 1315°

Grout: CLAY SLURRY !ro.m 0 ko 20.

Size hole below cesing: 5-

Water from limestone at 135 I:o_lSO'l.

ceatic level 11§' below casing top which is 1’ sbove QL

Pumprlng level 125° when pumplng at 11 gpm for ¢ hours

permanent pump installed at 158' on August 15, 19%80, wi
- capacity of 8 gpm

Additional n.
1-- nxion info:

) "o L. - )
addrees of vell:g

Location source: Locatloh from permit

Permit Date: April 3, 1930 FPormlt ¥

135

th a

12
22
S5
50
120
122
1318
160

180

LMW

00209001

I

ll

COMPANY
FARM

poyce, Ranneth D.

¥ & E Builders

DATE DRILLAD Auguwet 5, 1530 ®0.
ELEVATION © : COUNTY NO. 35898
LOCATION NE SE SE
LATITUDE 4%.430811

COUNTY Lake

LONGITUDE - 87.816778
API 120973599800

28 - 46N

- 128




Page 1 ILLINCIS STATE GEOLOGICAL

SURVEY

Water Wall

Tep | Dortem

Total Depkh ~

Driller's Log filed

Peroit Date: Parzit #:

0

158

COMPANY Boyaen, Henry, Jr.

FARM Buach & Larson

PATE DRILLED Novenber 1, 1976 NO,
ELEVATION O COUNTY KO. 25067
LOCATION 1060'N 1line, 75°W lipe of NW NE SB
LATITUDE 42.415096 LONGITUDE - 87.83011%
COUNTY Lake API 1205972506700

ORI PR

28 - 46N - 12B

m—
—
—
m—
—
—
—
T———

|

00130001

|




. Page } ILLINOIS STATE GEOLOGICAL SURVEY
Water Wall ) 1 "~ top |Bobtem
yellow clay : ' ’ ) [} 14
stoney gray <lsy : 14 25
gray clay - 23 64
avoney gray clay 64 . 187
sofc gray cley 107 123
limestone gravel 121 122
limestone 122 120
220

Total Depth

. Casing: 5" GALV TiC 14.914/FT frem 0'_ o 127*

Size hole below casing: 5°

Water from llmestane at 122° £o 220°.

Staric level 95 below casing tep which 1s 1¢ above GL
Punping level 175' when pumping at 4 gpm for 0 hours

Driller's Log Eiled
Location source: lLocation from permic

iy

Parmit Date: September 25, 1574 Permit #: 33348
CONPANY Roovar, L. R,

FARM R

DATE DRILLED December 5, 1575 HD. ”
BELEVATION 0 COUNTY NO. 24432 N

LOCATIOR

LATITUDE - LONGITUDE .-

COUNTY Lake APT 120972443200 28 - 46N - 12E




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

i = =

Private Water Wall

Top potktom
clay o 20
gand & clay 20 165
clay 105 145

'.rock 145 165
Tatal Depth 165

. Casing: 5" STEEL 1S4/FT from Q' to 345°
Grout: BENTOMITE CHIPS from 0 te 20.

Size hole below casing: ‘57

Water Erom Tock At 145' to 165°.

scatic level 120' below caelng top which le 1' ahove OL

Pumping level 125' when pumping at ¢ gpm for 2 nours

Fermanent pump fnepalied at 140' an July 28, 1954, with|a capacit
of 10 gpm

additional i :

lccation info;: M. .

Location source: Logation from permit

purmit Date: June 22, 1354 Pormit 1

COMPANY Gross, Rugene J.

FARM

DATE DRILLED July 20, 1354 NO.

BLEVATION © COUNTY NO. 38419

Location SE SE SE e

LATITUDE ’ LONG1TUDR - -

COUNTY Loke API 120972841900 28 - 46N - 12B

Al

i




Page 1

ILLINOIS STATE GEOLOGICAL SURVEY

Privats WNater Wall

Top Botton

sand
sand & clay
. elay

gravel

Total Dspth

Caring: S+ STEEL 158 from 0' to 159

Grouvt: SLURRY from 0 to lﬁ.
Size hole below caping: 5”7

Nater from gravel at O' to 15%*.
Static level 100' below casing top which is 1' above GL
Purping level 110° when pumping st O gpe for 1 heurs

permpnent pump inatalled at 140' on August 14, 1932; wi
capscity of 10 gpm

location info:

addreas of well:

o)

Locetion wource: Logation. frem permic

Permit Date: August 3, 13932

hoa

28

20 | 130
110 155
155 155
159

Pearmit 1
COMPANY Grose, Bugene J.
PARM
DATR DRILLED hugust 10, 1882  ° KO.

ELEVATION 0 COURTY HO. 37098

LOCATION 5B SE SE

LATITUDE

P Y
COUNTY Lake .

API 120973709800 28

46N - 12B

LA

00237001




Pags 1 ILLINOIS STATE GEOLOGICAL SUYRVEY

Noocammunity - Public Waker Wall

Tap Bottam

Tetal Depth

Peranlc Date:

Formit #: '
COMPALTY .
FARM . Excra Value Liguors
DATE DRILLED NO. - -
ZLEVATION © ) COUNTY NO. 45167

LOCATION SE SB SE
LATITUDE 42.4289%5

COUNTY  Lake

LONGITUDE - B7.826730
API 120974516700

28 - 46N - 12B

MR

00240001

Il




Puge 1

ILLINOIS STATE GEOLOGICAL SURVEY

Noncommunity - Public Water Well

Top

Toral Dapth

MR

00241001

Parnit Date: ‘Parmit #: .
COMPARY

FARM Rl's Tap

DATE DRILLRD ) XO.

BLEVATION 0 COTNTY MO, 45166 -

LOCATION SE SE SE ’ e
LATITUDE 42.42893% . LONGITUDE - 87.826790

COUNTY Lake API 120974516600

28 - 46N - 12R




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water Well Tap 1aetton
Totel Dapth 152
Drillerc‘s Log filed

Pexmit Date: ' ) Fornit #r O

COMPANY Boover Water Well .Servic '

FARN

DATE DRILLED February 1, 1977 HO.

ELEVATION ¢ COUNTY NO. 25159 i
LOCATION .
LATITUDR LONGITUDE

COUNTY Lake API 120972515%00 28 - 46N - 128

JWNARHI

00133001




bage 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water Wall

Top Bottem

Total Depth

Driller's Log filed

Permit Dake:

165

e Parmit #1 O

COMPANY  Hoover Water Well Servic :
PARM A :
DATE DRILLED Janusry 1, 1$71 NO, u
ELEVATION 0 COUNTY ND. 03079

LOCATION

LATITUDE

LONGITUDR
API 120970307800

COUNTY Lake

28 -~ 46N - 12R

I

no138001

L]




Page 1

Water Well .

ILLINCIS STATE GEOLOGICAL SURVEY

Torsl Depth

Top

Bottam

Driltler’a Log {iled

Pormit Date:

[ 3

Parmitv W#r 0

COMPANY Hoover Water Well Servic T
PARM, ' :
DATE DRILLED May 1, 1571 Ho. -
ELEVATION © ’ COUNTY NO. 03201.

LOCATION ' g
LATITUDE LONGITUDR - .
COUNTY Lake API 120970328100 28 - 46N

12E

(R

00144001




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY
Water Weoll Tep Bottem ©
Tatal Dapth 185

Driller's Log filed

e

00125001

Parmit Date: Permit #1 O

COMPANY Hoover Water Well Servic . vdaren

e

DATE DRILLED Jgnuary 1, 1%63 NO.
COUNTY HO. 0262}

BLEVATION £500L

LOCATION | NE NW SE
urito: S LONGITUDE

COUNTY Lake API 120970262300 28 - 468 - 128




Page 1 ILLINCIS STATE GEOLOGICAL SURVEY

¥atar Woll

Top

Total Dapth

Driller's Log filed

Permit Trate: Parmic ¥:

0

COMPANY Hoover, L. R.
FARM Hamma Concrete
DATE DRILLED October 1, 13974 N0,
ELBEVATION O COUNTY RO. 24711

LOCATION  350°N line, 750°W line of SB
LATITUDE  42.434422 LONGITUDR - 87.032475
‘,, d

COUNTY Lake

API 120972471100-

28 - 46N

AZE

AR

60146001




pags 1 ILLINOIS STATE GEOLOGICAL SURVEY

Private Water Wall

Top |Bottom

£i11 & black dirc
sand

yellow clay & pand
blue clay

medium gravel sand
herdpan

limestcne

Totel Depth
Casing: S* ASTM Al20 T/C 15#/FT from D' Lo 150°

Grout: CLAY SLURRY from O to 20,
Size hole below caming:” 5

Water from limestone at 150°' to 215°¢.
Staric level 110' balow casing top which ig 1' above GL
Pumping level 150 when pumping at 2 gpm for 3 hours

o 2

2 8

8 20
30 [ 5o
50 51
51 150
150 215
215

Permanent pump inscalled at 200' on February 4, 1587, with a
capacity of & gpm
* Additlionsl
location info:
Lecacion source: Fleld werified
Parmit Date: February 4, 1587 Farmit #: 12§31%

COMPANY Boyce, Kenneth 0.

FARM
DATE DRILLED Pebruary 5. 1987 NO.
BLEVATION 0 COUNTY No. 29070

LOCATION ;
LATITUDR LOKGITODE -

COUNTY Lake API 120972907000

28 - 46N - 12B

00164001




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

P:ivat-‘l]tit Hall Top

sondy clay

sand & gravel:

plue clay, hardpan, & boulders
groval

limeotone

Total Depth
Caping: 5" STEEL from 0' to 160!

grout: BENT/NG MESH from 0 to 11,

Water from ilmearone at 1§0° to 196°.

static level 137’ below cesing top which is 1' above QL
pamping level 170' when pumping at 7 gpm for 0 hours

Permanent pump installed acr 180* on’, with a capacity o

hddicional
locacion info:

Location asurce: Location from permic

00227001

Parmit Date: Juna 21, 1994

COMPANY Gxoems, Michael
‘PARM

DATE DRILLEDJuly 6, 1998 %o.
BLEVATION 0 ' COUNTY NG. 38345
LOCATION NE NW SE

LATLTUDE - ronarroox NP

COUNTY Lake APT 120973934500 28 - 46N - 12%




Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Privato Water Wall

Top Bottom
limestone ] 269
Total Depth 269

Site hola beolow casing: 5™

water from limestona at 235' Lo 263°.

gtatic level 1§5' below caming top which is 1' above GL

Pumping level 268 when pusping at 2 gpm for 3 houre

permanant pump inetalled at 268' on June 26, 1%32, with
: of 5 gpm

Addicional 4
location info: _ .

Location source: L_?cat'.ion. from pormit

a gapacic

Permit Date; June 3, 1952} Parmit N
COMP ANY Boyce, Kennsth 0.

FARK

DATE DRILLED June 25, 1992 NO.
ELEVATION O o COUNTY.ND. 37096
LOCATION NE NW SE

LATITUDE LONGITUDE

COUNTY Lake API 120973709600 28 - 46N - 12B

00235001

[N




Pags 1 ILLINOIS STATE GEOLOGICAL

SURVEY

Hater Wall

Top Bottom

Total Dapth

Driller's Log filed

Parmit Dakte:

Permit #: 0

176

CONPANY

Hoover Water Well Servic

FARM

DATE DRILLED January 1, 1963

NO.

BLEVATION 6290L

COU'NTY* NO. 02625
LOCATION SB 5w S@

wrrroe @

LONGITUDR

COUNTY Lake API 120970262500 28

- 46N - 12R

JAARAAALA

00127001

|




Page 1 ILLINCIS STATE GEOLOGICAL SURVEY-

Privets Water Well Top Bottom
yellow clay [ 20
rlue clay 20 60
hardpan 60 135
line ledge 135 140
limcatone 140 174
Total Depth 1749
Casing: 5" QALY WELL Lrom D' to 140°
Size hole helow c¢asing: 5"

Water from limestones ab 140' to 1747,

Static level 110 below caping top which 18 3' above GL

Pumping level 11¢' when pumping at 5 gpm for 0 hours

Permancent pump installed at 165' on . with a capacity of 0 gpm
Location adurce: Locasticn from permdc

Fermit Date: Decembar 11, 1985 Parmit §: 121770

CONPANY Gross, Michael i H
PARK :

PATRE DRILLED March 13, 198§ NO. i
BLEVATION 9- COUNTY NO. 27858

LOCATION

LATITUDE. LONGITUDE

COUNTY Lake 28 - 46N 128

AP 120972785800

IR

00168001

il

|




Page 1

ILLINOIS STATE GEOLOGICAL SURVEY

pPrivate Water Well

Top Bot o

top soil
vellow clay
gravel & sand
blue ¢lay
gravsl

blue clay
gravel & sand
blue clay
gravel & sand
hardpan
rubble
limesatona
Totsl Depth
Caping: Sk ASTM A-53 T/C ASE/FT from G' Lo 164"
Groug: E!L.AY SLURRY from ¢ to 20.

Size haole below casing: S°

water from limescone et 164' vo 180°. .
Seatic leval 138° below caning top which is 1' above GL
Pumping level 165* when pumping at & gpm for 2 hourse

sermanent purp lnstelled at 1768° on Ruguet 6, 1993, wit
of 8 gpm

location info:

Address of well: -

o 2

2 9

8 12

12 30
30 L]
34 56
56 &1
£1 97
97 103

103 149
149 164
164 180
-1e0

b a capacity

Pexmit Datas July 7, 1993 Pernit W
COMPANY Boyce, Kenneth D.

FARM

DATE DRILLED August 5, 1981 -~

BLEVATION O COUNTY NO. 37741

LOCATION SB SW SE
po—— oncrroee - D™

COUNTY . Lakse API 120973774100

28 - 46N - 1B

Il

ll

G

00229001
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Water Well Top

Total Depth

priller's Log flled

00119001

FParmit Date,

COMPANY Heaver Weter Well Servic
FARM Lotz Conat

@ .
DATE DRILLED June 1, 1570 No.
BLEVATION 0 COUNTY NO. D1450

LOCATION 1000'N line, SO00'E line of SE
LATITUDE 42.432601 ) LONGITUDE - £7.827410

COUNTY Lake API 120870145000 28 - 46N - 12E
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of 10 gpm

hdditiconal Lot 4. Shaton Park 2 subdivision.
locacion info: Block M1

Location pource: Location from permit

114

Private Water Well Top Botbom
top soll 1] 2
sand 2 39
blue clay 1% 33
hardpan EE] 95
gravel 95 98
hardpan L 114
blue clay 114 118
rubble 119 121
limestone 121 1506
Total Dmpth 150

" casing: S+ ASTM A-120 T/C 15¢ from 0' to 121°

Grout: CLAY SLUBRY from O to 20.
5i2e hole below casing: 5*

Water From limeatene ot 121' te 150°. -
static level 105' below casing top which le i* above Gl
Pumping level 105‘ when pumping at 19 gpe for 2 houro
permanent pump inptalled at 1a5‘' on June 16, 1987, with|s capacic

Pernit Dates RApril 23, 1587 Parmit #: 12]

COMPAMY Boycee, Kenneth D.

FARM LY

.nnn DRILLED June 16, 1587 N,
ELEVATION © ' COUNTY NG, 29422

LOCATION WE SE

wriroo: P wovcrrone D

COUNTY Lake AFI 120572242200

28 - 46N - 128

MR

00172001
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Private Water Well Top Hottoo
gvl, sand, <lay mix o 8
yallow clay 8 15
blue clay 15 50
hardpan 50 140
ljmestone 140 142
Total Dapth 142

Caeing: 4" GALY STEEL #11 from O' bo 14D
Size hole below casing: 4
Water from limascone at 140' co 142%. .

Static leval 112' below casing top which .is’ 1' above GL

Pumping level 125* when pumping at 3 gpm for ¢ houra

locatien info:

Location source: Location from permit

P_.rnu Dater June 17, 1980 Permit #: 54121

COMPANY Gross, Enil E. .

FARM

DATE DRILLED August 13, 1830 Ho. 7

ELEVATION 0 ' COUNTY NO, 33854 e
LOCATION

LATITUD! LONGITUDE

28 - 46N - 12R

COUNTY Lake - API 1205713385400

[

00183001

1l
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pPrivata Water Well

Top Bottan
pand 0 1o 1
clay 1o 60
gravel & clay 14 T
rock 156 187
Totsl Dapth 157

Caning: 5" STHEL ¥15 from O' Lo 156
Size hole belov casing: 5"

¥ater from at 0° Lo 157°.
Seatic lewvel 100° kelow casing top which is 1' above GL
Pumping level 110° when pumping st 0 gpm for 2 hourae
Permanent putp installed st 140°' on January 11, 1391, wlth a

. capacity of 10 gpm
Additional -,

Lot #3, F.H. Bartlect subdivision,
location infe: -

Addreea of well: 10205 W, Chicago Ave.
: Beach Patk, IL

Location pouree: Location from permit

—
———
T—
—
am—
—
—
—_—
p———
————
em—
o
—
——tt
——
—_—
e
S——

QOZO5001

Il

Parmit Date: January 2, 1991

Parmit
COMPANY gross, Bugene J. N
FARMN C & S Bulldere .
DATE DRILLED January 30, 1891 NO. T
BLEVATION © COUNTY RD. 35994 N i
LOCATION SW NE SE i ‘ ;
LATITUDE 42.432642 LONGITUDK - 87.829198

COUNTY Lake API 120973595400 2B - 46N - 12B
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Privste Water Woll Top Bottom

clay ¢ 10
clay & sand 10 38
gravel 38 43
Total Dapth 43

Caping: 5* STEEL 11# from 0" to O

Screen: 4' of 4~ diameter 20 slot

Size hola balow casing: 4*

Wacar [rom at 4)' to 0f.

Static level 20' below casing top which is 1' above GL

Pumping level 30' when pumplng at © gpm for 2 hours

Permanent pump inatalled &t 40’ on September 21, 1950,
' énpacity of 10 gpin

. —
location infeo: . o

pith a

Addrave of well: '

Location source: Locatlon from permit

NMIAEIAN

00207001

Permit Dats) July 3, 1330 Parmit

COMPANY Qroas, Bugene J. ' H i
FARN W =
DATE DRILLED September 20, 1350 ¥o. T
BLEVATION © : : COUNTY ND, 35996

LOCATION SW NE SE ’

LATITUDR - LONGITTDR -

COUNTY Lakas ' API 120973589600 28 - 46N - 12E
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Privats Watur MWell . Top Battom
yellow clay . ) ] 10
blue clay sand ) 10 100
elay o 100 146
rock - 146 180
Total Cepth . 120
.Casing: 5¢ STEEL #15 from 0°' to 146'

Site hole below casing: §*

Wacter from rock at 140° te 170'.

Static level 140° below caming top which ie 1' mbove GL

Pumping level 15¢' when pumping at 0 gpm for 2 hours

Parmanent pump inacalled at 170° on June 10, 1991, withia capacit
of 10 gpm '

Address of well:

Location sgurce: Locatlon from permit

MITHA

00217001

Perpit Date:s May 23, 19292 - Parmit #:

COMPANY  Grose, Eugene J. ’ o

FARM

DATE DRILLED June 1, 1531 NO.

ELEVATIOH © COUNTY NO. 36294  [wiefories
LOCATION NE NB SE

wuno: QY oo, QP ,
COUNTY Lake APl 12"0973529400 28 - 46N - 12E
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Private Water Wall

Top

block dirt

yellow clay & eand
blue clay

medium gravel sancg
hardpan
blue clay
hardpan '
rubble
limestone
Total Dapth
Casing: S* ASTM A120 T/C 158/FT from 0* to 169’
Grout: CLAY SLURRY from ¢ Lo 20,

Size hole below casing: 5"

Water from limeotone at 185' to 225'.

static level 115' below caping top which i 1' above GL
Pumping level 1BS' when pumping &t 2 gpom ftor 2 hours

Permanent pump installed at 225' on October 8, 1986, wi
capacity of & qpm

Addicienal
location info:

Locacion gource: Location fross permit

Parmit Patas Auguet 28, 1584, Fermit #: 124

i0
52
sS4
175
184
187
189

th &

52
54
178 .
1B4
187
188
228

2125

COMPANY Boyce, Kenneth I+,

PARM
DATE DRILLED October 7, 13988 NO.
ELEVATION © COUNTY NO. 28546
LOCATION SE

LATITUDE - LONQITUDE -

COUNTY - Lake API 120572854600

29 -

46N - 128

[

0y

|

00153001
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Privote Hater Well

Top Bottam

black dire

sand ' '
gravel

med gvl sand & gvl

hardpan

blue clay

limeatons rubble

Limestone
Total Depth

Caslng: 5" hSTM A120 T/C SH/FT from O' to 136" -
Grout: CLAY SLURRY from ¢ to 20.
Size hole below caoing: 5"

Weter from liméstone st 136" to 153°. .
Statlc level B9' below casing top which ie 1* above GL
Pumping level 100’ when pumplng at 15 gpm for 2 hours
Permanant purp ingtalled at 1507 on April 26, 1988, wit
of 8 gpm

location infe:

Location scurce: Locatien from permit

Farmit Pate: HNovember 17, 1987

Parmit #: 13'5376

257
27
124
135

136

a capacity

s
27

124

135 .

13e

153

153

CONPANY Boyce, Keaneth D,
PARM

LATE DRILLED April 25, 1sé8 HO.

BLEVATION 0 COUNTY HO. 10365
LOCATION $E

LATITUDE - LONGITUDE -

COUNTY Lake API 120973036500

28 -

46N -

128

00165001




Poge 1 ILLINOIS STATE GEOLOGICAL SURVEY

Privats Water Woll Top  |Pottom
sand o 65
pand & clay €5 120
gravel & clay 120 140
gravel 140 155
Total Depth 155
Casing: 4" GALV K11 from 0 to 0’

Size hole below caming: 4°

Water from gravel ar 140" to 1557,

Sratic level 125' below casing top which 1s 1' above OL

Pumping level 130' when pumping at S gpm for 2 hours

permanent pump inatalled at 140' on , with a capacil:y'o 10 gpm
Addicional

location info:

Location source: Location from pormit

Parmit Date: Juhe 2, 1976 - pacmit #1 47475

COMPANY  Oross, Bugene J.

FARM
DATR DRILLED June 28, 1376 NO.
ELEVATION D : COUNTY NO. 33858

LocaTION SE

.LATITUD LONGITUDE -

CODNTY Lake ’ API 120973385800

28 - 46N - 12E

UGN

00187001

|

N
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Page L

Private Water Well Top Bottan
black dirt o 1
yollew clay 1 11
blue elay 31 £31
pand 91 126
¢lay 120 170
Totel Depth 170
Caning: 4" OALV-11W frem 0° to 170°

Sire hole below casing: 0%

Water from gravel at 160' to 170",

Static level 3’ below c<asing top which is 1' above GL

Pumping leval 1?0' when pumping 4t 10 gpm for 1 hour

Permanent pump inatalled at 146' on November 12, 1580, yvich a

gapacity of 10 gpm

Additianal

location info:

Location source: Location from permit

Pereit Dotmi- Geptember 25, 1980 Parmit 96:152

COMPANY Grosa, Eugene 9. ' . i
PARK ”
DATE DRILLED November 15, 1980 NO. -
RLEVATION O COUNTY NO. 33860 R
LocaTIion 38 : N -
LATITTDR - LONGLTUDE -

COUNTY Lake API 120973386000, 28 - 486N - 12B

——
—
—
——
rrr—
——
Se—
=
——
n——

00189001
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Private Wator Well

Top |Bottam

brown clay
blua clay
hargpan

rock

Total Dapth

Caping: 4% GALY 11 from 0' to O°
Siza hole below c.ulng: 4"

Water Erom rock at 160' to 166*,° i
Seacic level 30 below casing top which is 1' above GL
Pumping lewval 130 when pumping at 16 gpm for 2 hours
Permanent pump instolled ar 126' on , with & capacity o

Rdditional Lot 4, Sheridan Road Park subdivision.
location ipfo: Block #14

Lacatlon sourcs: Location from permit

a-

n

0 10
e | are
no 160
160 166
..166

10 gpm

Pormlit Date: February 10, 1975

Parmik ¥:1 36000

CONPANY Gross, Eugene J.

PARN Pitcher Constructien

DATE DRILLED February 24, 1575

RO,

ELEVATION © COUNTY NO. 33865

LATITUDE 42.431744 LONGITUDE - 87.830421

COTNTY Lake

APT 120573386500 28 - 46N - 128

LINHIMHAAR

00194001
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Privats Wator Well Tap Botbem
brown clay 0 ie
blue clay 10 11¢
hardpan 110 180
rock 160 166
Total Despth 186
Casing: 4% GALY k11 {rom Q' to Q'

Size hole below casing: 4=

Water-fTom rock a3t 160' to 166° .

stacie level 100" below caging top which is 1' above GL

Pumping level 120’ when pumping at 10 gpm for 2 hours

Permanent pumg lnstalled at 126°' on , with a capacity of 1C gpm
Additional Lot 2, Sheridan Read Park subdivision.

locaticon info: Block #i6 N

Locatlon eource: Location from permib

Pernmit Dete: February 10, 1575 Permit Wi 356(

Cmﬂ;m Groog, Bugens J, H
FARM Pitcher Conotruction -
DATE DRILLED Juna 36, 1975 NO. !
BLEVATION ¢ COUNTY HO. 1186% ;
LOCATION 5E !
LATITODE 42.4317¢4 LONGITUDE - 87.830421

COUNTY Laka API 1208733886600 - 46N - 1R

m—
e—
t—
e ———
=
—
—
—
e —
I
—
rirrm——

00195001

I

H
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Private Watar Wall Top Botbam
T
sand [ 20
gand & clay 20 120
clay 120 162
Tock 162 169
Total Depth 169
Caning: 4" GALY B3t from O' to 0
Size hole below cesing: 47
Watér from rock at 162°. to 169°.
Static level 100' below casing top which is 1' sbove GL
Pumping level 100' when pumplng st 1¢ gpm for 2 houra
Permanent pump inatalled at 126' on , with a capacity of 10 gpm
Addicional Lot S, Sheridan Road Park nubdivlsiuA.
locatien info: Block ¥14
. Addrese of well: Iilinois & Garnett
Location source: Location from permit
Parmit Dater July 27, 1976 ’ Permit #: 500
COMPANY  Groesb, Bugene J. .
FARM Pitcher Construction Co.
DATE DRILLED October 11, 1976 NO.
ELEVATION 0 COUMTY MO, 33867
LOCATION SE
LATITUDE 42.431744 LONGITUDE - B7.830422
COUNTY Lake API 120973386700 - 46N - 12RB

[IARRIEAN

00196001

-
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private Warar Well Top Bottaom
top poil & fill 0 2
sand ' 2 13
yellow clay 12 22
blue clay 22 56
aand 56 1]
hardpan 60 122
blue clay 122 147
rubble 141 149
limestone 149 158
Total Dapth . 155
caning: 5+ ASTH B-53 TAC 1SH/FT [rom O £o 149"
arouvt: CLAY SLURRY from G to 20.

gize hols below caping: 5"

water from limestone at 145' to 13567,

gtatic leval L30' below casing top which 1a 1' above GOL

Pumplng level 140' when pumping ar 9 gpm for 2 houre

permanent pump installed at 15C' on November 12, 1950, vith a

c.pncil:y of B gpm

addicional Lot #l, F. H. Bartlscts subdivision.

location info: 18t Addicion

Location source: Location from permic

permikt Dater July 3, 13990 Permit ¥:

CTOMPANY Boyce, Kenneth D.

FPARM . Lucy's hppliances
DATE DRILLED Hovember 5, 1930 ND.
ELEVATION 0 COUNTY NHO. 16002

LOCATION SE
LATITUDE 42.431744 LONGITUDE - 67.630421

COUNTY Lake . API 120973600200

29 - 46N - 12IE

MAVAMAN

00213001
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Private Watar Well

£ill & black dirc
pand & yellov clay
blue clay

menly annd
hardpan

;nea.ly sand
hardpan '

mealy sand
hardpan

mealy sand
hagdpan

rubble

limestona

Totsl Depth
Cosing: 5% ASTM A«120 TLC 1S#FT from 0' to 156°

Grout: CLAY SLURRY from O to 20.
Size hole balow casing: 5*

YU

water Lrom limeetone at 156' to 166'. .
static level 130' below casing top which ie 1' above GL

runpling level 140 when pumping at 8 gpm 'for 2 hours
pPermanent pump inetalled at 165 on September 24, 1950,
capacicy of B8 gpm

o
location infa: :

Fermit Date: Bpril 12, 1990

00216001

COMPANY Boyce, Kenneth D.

FAR AR

DATE DRILLED September 20, 1350 NO.

' COUNTY NO. 26005

BLEVATION 0

LOCATION SE
wrrs D woroxvee NN

COUNTY Lake API 120973600500
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Privats Water Well

Locatlon source:

Parmit bate: Auwguat 2, 1983

Location from permit

Top Botbom
yellow clay ] 10
hardpan 10 80
blun ¢lay eo 100
hardpan 100 150
grovel 150 158
limeotone 158 180
Total Dapth 180
Caning: 5* STEEL fxom 0° L& 185¢
S5ize hola below coaing: ov
water from limeatone st ©' Lo 0'.
scatic level 5 belpw casing top which is 120' above GL
pumping ievel 120' when pumping at 20 gpm for 0 houras
Permanent pump installed at 180' on , with a capacity of 11 gpm

Permit 1 108530
COMPANY ~ Orpes. Michael
FARM
DATE DRILLAD September 15, 1983 NO. _

BLEVATION O
LOCATION
LATITUDE

COUNTY Lake

COUNTY KO, 33870

API 1205723387000

28 - 46N - 128

[N

00199001

10
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Fage 1

Watar Well

Top iBottem

186

Total Depth

Driller's Log filed

Permit Date: Parmit #: O
COMPANY Hoover, L. R. )
PARM
DATE DRILLED August 1, 1975 o,
ELEVATION 0 COQUNTY HOQ, 24488
LOCATION ‘
LATITUDE
API 120972448500 28 - 46N - 12B

COUNTY Lake

b
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Water Well

Top Bortom

Totsl Dapth

Driller's Log filed

Peralt Dates ' ) Parmit #:

]

17

COMPANY Hoover, L. R,

PARM °

DATH DRI.LL.ID Sepcember 1, 19573 NO.
ELEVATION 0 COUNTY NO. 24592
LOCATICN

LATITUD LONGI TUDE

COUNTY Lake API 120972459200

28 -~ 46W - 12B

00139001
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Matar Wall

Top Bottan

Totsl Dapth

Driller's Log filed

Formit Date: Parmit #:

176

COMPANY Howver, L. R.

FARM
DATR DRILLED May 1, £973 Ho.
ELEVATION © COUNTY NO. 03522

LOCATION
LATITUDE LONGITUDS

COUNTY Lake. , MPI 120570392200

28

—

Pl
[=]
[=]
m
bt
-
L=}
[+




ILLINOIS $TATE GEOLOGICAL SURVEY

Page 1
Private l'ﬂtlr Wall o ° Top Bottom
no racord . 0 170
drift (sand) 170 175
178

‘Tatal Dapth
Canlng: 47 ASTM TRC 11.134/FT from ' to 175*

Size hole below casing: 4~

Warer from sand at 174" ta 175°.

Static level 140' below casing top which is 1' abave QL
Pumping level 165' when pumping at 12 gpm for ? hours
Location pource: Location from permit

WK

iy

Permit Dste: June 25, 15B8S. Parmit #: 114522
COMPARY Hoover, Lonny R,

PARM

DATE DRILLED July 13, 1985 NO.

ELEVATION 0 COTNTY NO. 27421

LOCATION 5% 5B 5B
LATITODE - LONGITUDE -

COUNTY Lake APTI 120972742100 28 - 46N - 12B
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Privats Mater Well

Top Bottam

brown clay
brown sand
blue clay
gravel

blue clay

sand '

blue clay
broken rock
limestone
broken rock sand

limeatone
Total Depkh

Cnping: 5* PVC from 0' to 115
5* .BLACK STEBL from 116’ to 13§

8lze hole below casing: S*

“acer from limescons at 337" to 194°.

Static level 86 below casing top which is 0° above GL

Pumping level 0' when pumping at 10 gpm for 0 houre

Permanant puomp lnetalled at 120' om April 10, 1986, wit
ol 15 gpm

Addreps of well: _

Location pource: Lecation from permit

13
40
42
49
b2 )
132
134
136
137

h a capacity

13
40
42
LE
51
13z
134
13é
137
194

154

Permit Dater February 19, 1986 permit #: 124314
" COMPANY Gaffke. George E. H
FARM Brooks Builders

DATE DRILLED April 1, 1966 NO.

ELEVATION 0 COUNTY HO. 27949 -

LOCATION 150'8 1ina, 25'W line of GE SE
LATITUDB 42.428%239° LONGITUDE - 87.8102349

COUNTY Lake API 120972794900

28

46N -

12E

(RN

00171001
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Private Wotar Well

Caping: §“ ASTM A-53 T&C 158/FT from L' co 154!

Grout: CLAY SLURRY frem O to 20.

size hole below casing: 5~

Wacer from limestone at 154' to 168°'.

Static level 125* below casing top which is 1' above GL

Pumping lavel 127' «hen pumping at i0 gpm for 2 hours

Permanent pump installed at 165' on April 30, 1550, wit
. : of 8 gpm

locatlen info:

. . . Addrees .oE wnll: “

Location source: Location Erom peumit

Pormlt Date: October 13, 198% Permit B: 01§

h a capaci

212

TCp Bottom
£411 & black dirt o 2
sand & ysllow clay 2 21
blue clay 21 40
hardpan 40 89
mealy sand s 85
hardpan 35 151
limeactons, gravel 151 154
limestone 154 168
Totsl Depth pL1]

COMPANY Boyce, Kenneth D.

PARM
DATE DRILLED April 27, 1830 wo.
ELBVATION © COUNTY WD. 35993

LOCATION SW SE SE

:.Jrumx- LONGITUDE -

COUNTY Lake API 120973598500

28 - 46N

- l28

VNN

- 00210001
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Page 1

Private Watar Well

Top Bot toam

COUNTY Lake APT 120973600000 28 - 46N

black diet & fil1 o 2
yellow ¢lay & mealy sand 2 T
blue clay 19 55
" herdpan 55 160
graval & rubble 160 188
limestone 188 204
Total Depth 200
Casing: 5" ASTM A-53 T&#C 158/FT from 0' to 188"
Grout: CLAY SLURRY from 0 to 20,
Size hole below caging: 5"
warar from limeotone at 1B8' to 200°.
Static leval 130 helow casing top which i 1' above 6L
Pumping level 150' when pumping at 10 gpm for 10 hours .
Permanent pump inatalled at 142' on March 23, 1950, with a capacity
of B gpm
location info: .
Address of vell:—
Locacion poupce: Location, Erom permit
permit Dete: Dotober 13, 1983 Permit #: 019213
COMPANY Bayce, Xenneth D,
FARM
DATE DRILLED March 22, 1850 KO,
ELEVATION 0 COUNTY WO. 36000
LOCATION _SH SE SE )
LATITUDE - wrsrroos (NN '
- 12B

00211001
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Private Water Well ' * Tap Dok tom
top soil . : o 2
yellow clay & pand 2 g
yellow clay . 9 15
blue clay 15 50
hardpan 50 120
blue cloy: 129 148
rubble 148 153
limestone . 182 156
Total Depth 156
Coning: 5" A3TH A-53 T&C 150/FT from Q' to 153°

Grout: CLAY SLURRY from 0 to 20.
Water from limestons at 90' to 0'.
Permanant pump installed ab 148°' on Octaober 30, 1988, with a

: capacity of 8 gpm

Addicional
locatien into:

Mdress of well: - : B

Location source: Locatien Lycm permit

HHN

00212001

Permpit Date: October 13, 1989 Permit #: D19214

COMPANY Boyce, Kenneth D.

FARN

DATE DRILLED October 27, 158% NO.
BLEVATION 0 CODNTY NQ. 36001

LOCATION 5w SE SE
LATITUDE - LOWG1TUDH -

ACDUH'I‘Y Laka API 120873600100 28 - 46N - 12E
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Watar Wall Zop Bottom

Total Dapth 160

Driller's Log filed

Ll

00163001

I|

Parmit Date: Pormit #: 0O

COMPANY  Hoover, L. R.

FARM
DATE DRILLRD Auguat 1, 1978 NO.
ELEVATION © COUNTY NO. 26711

LOCATION Tl
H !
LATITUDR HQITUDE

COUNTY -Lake API 120972671300 28 - 46N - 12E




Page 1
Private Watsr Well Top Bottom
sandy clay 0 1]
tlay & gravel 8y 120
cloy 120 1€8
rock .148 178
Total Depth 1758
Casing: - 5" STEEL 154 from 0' to 168’
Grout: SLER from 0 to LS.
Size hole below casing: 5"
gcatic lavel 110" below caping top which is 1' above GL
Pumping level 12¢' when pumping at 0 gpm for I houre
Permanent purp installed at 168' on November 1, 1933, wich a

' capacity of 7 gpm
locetion info:
adress ot ucll:-
Location oource: Locvatlen from permit
Farmit Date1 Seprember 27, 1991 Parwit K

COMPANY arose, Eugene J.

e

DATE DRILLKD October 15, 1993 NO.

BLEVATION O COUNTY NO. 17885

LOCATION NW NW SE .
ware: (P oo P

COUNTY Laks APX 1209737BB500

28 - 46N - 12E
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Page 1
private Hater Wall Top Bottam
clay ¢ 60
clay & sand 60 12%
clay & gravel 125 175
grav'el' 175 182
Tocal Tepth 182
Capning: 5" 9TBEL 15¥ from &' to 182"
Grout: BENTGNITE from 0 to 20.
Size hole below caslng: 5%
wWoter trom gravel at 175* to 182°.
Static level 110' belaw casing top which ia ' above GL
Pumping level 120' when pumping at C gpm for 2 hours

th a

Permanent pump .inu_al]nd at 140' on January 27, 1995, w
capagity of 10 gpn

Addicianal

location Info:  Dlock W15

Rddress of well; 10398 W, Illinoid
Beach Park, 1L "

Location source: Locatlion from pexmit

Parmit Date; December 1, 1934 Permit b

Lot E/2 N1, Sheridan Rd. Park subdiviasion.

COMPANY Groasa, Eugene J.
FARM RAM Buildern

DATE DRILLED January 23, 1895 NO.

ELXVATION ¢ COUNTY NO. 38706

LOCATION NW WW SE
LATITUDE 42.434431 LONGITUDE - 07.834046 -

COUNTY Lake API 120973870600

28 - 46N - 128

iy




ILLINQIS STATE GEOLOGICAL SURVEY

Page |
Privats Nater Wall ' Top Bottom
clay & ssnd 0 60
clay 60 105
clay & pand 105 150
‘mand & gravel 15D 170
170 )

Total Depth

Casing: 5" STEEL 154 from O' to 1&8°

Soreen: 4' of 4™ diameter 20 slot
Grout: SLER from O to 18. .
Size hole below casing: 4"
Water from growel at 168' co 170°.
Sratic level 120’ belew caning ctep which 1p 1' above GL
Purping level 130° when pumping at 0 gpm £or 2 hours
Permanent pump inecatled at 165" on July 6, 1991, with capacity!
- * of 16 gpm ’

lecatlon info:

Location source: Lpcation from permit

A

00228001

|

Permit Dates Jupe 22, 19393 P"'-.“L: '
com;m "ross, Eugene J. | )
PARM
DATE DRILLED July 2. 1993 NO.
BLEVATION © COUNTY NO. 37740 -

. LOCATION NW )W SE A | .

LATITUDR LONGITUDE
COUNTY "Lake API 120873774000 28
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ILLINOIS STATE GEOLOGICAL SURVEY

Watear Wall

Top

Bottoo

Toral Deptb

Drillar's Log filed

Pormit Date:

Poermit #1 0

167

COMPANY
FARM

Hoover, L. R.

DATE DRILLED Rpril 1, 1977

ELEVATION 0
LOCATION
LATITUDE

COUNTY Lake

NOG.

COUNTY NO. 25218

LONGITUDR
API .120972521800

28

46N -

128

LT

00136001




ILLINOIS STATE GECLOGICAL SURVEY

Pags 1

Private Watsr Well Top Bottam
sand & gravel . o 20
hardpan 20 4z
mod sand 42 50
hardpan 50 14
oud eand ) . T a5
blue ;:1ay b5 120
blua clay & gravel ‘ 129 183
limestone ) 1;3 222
Total Depthk 222
Caslng: 5" GALY STEEL 15k from 0' ro 143

Siza hole below caming: S*

Kater from limeptone at 163° to 222°.
Static lawvel 110' below caning top which is 1' above GL
Pumping level 220* when pumping at 1 gpm for 3 hours

Persapant pump instalied ar 220° on , with a capacity of 16 gpm

Lotation gource: Fleld verified
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Persit Date: February 7, ¥93§ Pormit #: 1274257

COMPANY arggs, Michael

e

DATE DRILLBD Pebruary 10, 1986 RO,

ELEVATICN © COUNTY HO. 27831

LOCATION

LATITUDR LONGI TUDE

COUNTY Laks : API 130372793100 28 - 4‘6N - 12B




Fage 1 ILLINOIS STATE GEOLOGICAL SURVEY

Frivato Watsr Wall

Tap

Bottem

clay

clay & sand

clay

rock

Total Depth

Caoing: 5" STERL 15# from 0' to 152'
Size h