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EXECUTIVE SUMMARY

Conestoga-Rovers & Associates (CRA) has prepared this Focused Site Characterization

Report (FSCR) for Exelon Generation Company, LLC (Exelon) to document findings

with regard to the release of tritium into the groundwater at or in the vicinity of the

Exelon Braidwood Nuclear Power Station (Braidwood Station) in Braceville, Illinois.

The purpose of this report is to provide a summary of Site characteristics as they relate

to the sources, migration pathways, and extent of tritium in groundwater at the

Braidwood Station Site. Tritium is the chemical of concern in this focused investigation

because it is the only constituent of the releases that exceeds groundwater standards.

This report is the first step taken to pursue cleanup of tritium in the groundwater in a

process that is in general compliance with 35 [AC 740 and meets the requirements of

35 IAC 742 Tiered Approach to Corrective Action Objective (TACO). 1

The Site, for the purposes of this FSCR, is defined as the areas of tritium-impacted

groundwater resulting from past releases of blowdown line water to groundwater at

vacuum breakers (VB) 1, 2, & 3. This FSCR is for an area of investigation bordered by

the main generating facility to the west, the Cooling Lake to the south, Comet

Drive/Cemetery Road to the east, and Route 53 to the northwest.

Hydrogeology

Groundwater use in the Site area is both in the sand aquifer (20 to 30 feet deep) and in

the deeper bedrock formations used regionally for municipal and private water supplies

(depths of 600 to 1,700 feet). The shallow groundwater flows beneath the Site in a

generally south to north manner, flowing from the Cooling Lake toward the ponds
located north of the Braidwood Station property. The depth to water in this upper

shallow sand aquifer ranges from 5 to 15 feet across the Site. The deeper bedrock water

supply aquifers are separated from the shallow system by a number of regional

aquitards. These barriers include the Wedron Till Formation (located just beneath the

shallow sands) and various shale formations including the Scales Shale, which is over

70 feet thick at the Site and found at depths of 400 feet.

'This report has many references to Illinois environmental statutes and regulations. By referring to
them, we do not intend to imply that they actually apply to the Braidwood tritium releases or have any
legal force or effect with respect to these releases. We take no position on this issue. We recognize that
the Braidwood plant operates under a license issued by the Nuclear Regulatory Commission and is
subject to NRC regulation. We also understand that Exelon Generation Company, LLC takes the position
that NRC regulations, rather than Illinois statutes and regulations, apply to the tritium releases.
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Source of the Tritium

The Site is transversed by the Cooling Lake blowdown line. Within the boundary of the

Site, there are three vacuum breaker valves which were installed on the line to prevent

damage caused by any vacuum that occurs in the pipe. Braidwood Station uses the

blowdown line to return water from the Station Cooling Lake back to the Kankakee

River to reduce the dissolved mineral concentration of the water in the lake. The flow in

this line historically has ranged from 8,000 to 25,000 gallons per minute. This blowdown

line also serves as a permitted discharge point for the Station's sewage treatment plant

and the liquid radwaste system under NPDES Permit No. IL0048321.

Under normal operating conditions at Braidwood Station, the principal radionuclide

discharged from the plant is tritium. The excess plant water that contains tritium is

collected in a liquid radwaste tank and then released periodically to the blowdown line,

which discharges to the Kankakee River. The water flowing continuously in the

blowdown line contains either:

* only lake water that contains ambient tritium; or

" elevated concentrations of tritium if the radwaste tank is discharging or had just

discharged to the line. The source of tritium in the blowdown line is from these

intermittent and short duration discharges from the liquid radwaste tank.

For purposes of this report, the specific "Recognized Environment Concerns" at the Site

are historic failures of three vacuum breaker valves (VB-1, VB-2, and VB-3), which

resulted in the release of tritium to the groundwater beneath the Site. Braidwood

Station records, coupled with the existing groundwater data, indicate that the tritium

detected in the grounidwater in 2005 and 2006 is a direct result of failures at these

vacuum breaker valves, which resulted in subsurface and surface releases of blowdown

line water at VB-1 (1996, 2000, and 2005), VB-2 (2000), and VB-3 (.1998). Pipe integrity

testing and groundwater studies along the full length of the blowdown line at the Site

do not indicate that the line (pipe) itself is the source of the tritium.

Scope of Work

Exelon's initial studies, in the early spring of 2005 found tritium in surface water and

groundwater at the Station. These initial studies included sampling private wells to the

west of the Site within the Village of Godley and sampling surface water from the

perimeter ditch as it flows from east to southwestaround the main generating station.

016841 (12) ii CONESTOGA- ROVERS & ASSOCIATES



The discovery of tritium at concentrations that exceeded the ambient (natural for this

region) concentrations in the perimeter ditch on the east side of the Braidwood Station

property prompted a series of'groundwater studies in the summer and fall of 2005.

Exelon implemented an aggressive and comprehensive groundwater investigation

program in mid-November 2005. This program also included pipe integrity testing over

the full length of the blowdown line. As part of the groundwater studies and the overall

groundwater characterization program 2 Exelon has installed over 265 groundwater

monitoring points, collected over 420 groundwater samples and surface water samples,

and sampled over 47 private wells on multiple occasions. At this specific Site, in the

area of vacuum breakers VB-1, VB-2, and VB-3, Exelon has installed 160 permanent and

temporary wells and collected over 370 groundwater and surface water samples.

Currently, Exelon is continuing an on-going program of private well sampling and

monitoring well sampling at the Site.

The results of the groundwater and surface water studies are presented in this Focused

Site Characterization Report. Based on the results of our investigation, CRA concludes:

* Groundwater flow in the shallow sand aquifer, where the tritium is detected, is from

south to north;

* Groundwater flow is influenced by the perimeter ditch and by the ponds located to

the north and off the Braidwood Station property;

" The underlying deeper groundwater supply aquifers are separated from the tritium

in the shallow sand aquifer by the regional Wedron Formation (clayey till) and,

multiple shale formations, including the 70 foot thick Scales Shale;

" Groundwater flowing from the area on the Braidwood Station property south of

Smiley Road discharges into the large pond located to the north;

* The distribution of tritium (and Cooling Lake water indicators) in groundwater is

consistent with historical releases from three vacuum breakers on the Site;

" The Braidwood Station records of valve failures and releases of water from the three

subject vacuum breakers correlate well with the current distribution of tritium in
groundwater;

" At two small areas on the Site tritium concentrations exceed the 35 IAC 620

groundwater standard (20,000 picocuries per liter (pCi/L)). The first area is

approximately 4.5 acres near Smiley Road, at the southeast comer of the pond and

just west of the blowdown line as it leaves the Station property. The second area is

located north of VB-1 and is less than 2.0 acres.

2 For this Site and other areas at the Braidwood Station (e.g., along the blowdown line and the other
vacuum breakers).
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" The data collected to date indicates that tritium at concentrations which exceeds the

background concentrations (approximately 200 pCi/L) has migrated into and

through the pond north of Smiley Road. The distance from vacuum breakers 2 and 3

to the leading edge of this tritium that exceeds the ambient concentration is

approximately 2,400 to 2,800 feet;

" Only one private well had groundwater samples collected that were above the

ambient levels, but the concentrations at this well were significantly less than the

IEPA groundwater standard;

" In the main areas of groundwater impacted by tritium (i.e., those where

concentrations are above the groundwater standard) the tritium is more

concentrated with depth. The cause of the vertical differences (over a small

saturated interval of 20 feet) is believed to be caused by clean water recharge by

precipitation. The depth to groundwater is at times less than 5 feet below the

ground surface in the areas of tritium impacts and, as such, the upper water table

will be flushed with clean precipitation recharge;

* Deeper private water supply wells downgradient of the main tritium impacts were

sampled and found to have ambient concentrations of tritium. This supports the

role of the regional aquitards (e.g., Wedron clayey till and the Scales Shale) as

vertical barriers to deeper migration of tritium. In addition, the lack of any steep

downward vertical hydraulic gradients in the shallow sand aquifer would minimize

the vertical movement of tritium into the clay;

" Routine monitoring of select groundwater 'and surface water sample points since

November 2005 has indicated stable or decreasing trends in tritium levels in the

groundwater;

* The distribution of tritium in groundwater on the upgradient side (to the south) of

the pond located north of Smiley Road and the distribution of tritium in

groundwater downgradient, or north of the pond, indicates that the pond is acting to

reduce the elevated concentrations of tritium discharging into it along Smiley Road.

This mixing and dilution is supported by tritium dating analyses performed by

Dr. Robert Poreda of the University of Rochester. His analyses of Site data

demonstrated that the pond is mixing on a seasonal basis and therefore is diluting

the tritium that discharges from the south. In other words, the pond has played a

significant role in preventing higher concentrations of tritium from migrating

toward the north; and

" The groundwater flow and tritium migration varies across the Site and is expected to

occur at a rate of 80 to 180 feet per year within the upper sand aquifer.

018841 (12) 
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Exelon is already moving forward with the next phases of work:

" Fill data gaps;

* Implement a groundwater monitoring program; and

* Begin remediation.

The remainder of this Section provides the reader with some of the details of Exelon's

on-going efforts.

Remedial Action Plan

Exelon has begun to develop interim and long-term remedial actions for the

groundwater with tritium in excess of the groundwater standard. An Interim Remedial

Action Plan (RAP) has been prepared to support short term actions that will prevent

further migration of the tritium and will recover tritium from the main areas impacted.

This RAP has been submitted to the IEPA, the Office of the Attorney General, and the

Will County State's Attorney.

Community Relations Plan

Finally, as part of the ongoing private well sampling program, and in consultation with'

the IEPA, Exelon has developed a Community Relations Plan specific to the

groundwater tritium issues at this Site. The Community Relations Plan was submitted

to the IEPA on March 1, 2006. Exelon will implement this plan as well as continue its

on-going coordination with the LEPA, the Nuclear Regulatory Commission (NRC), the

Illinois Emergency Management Agency (IEMA), and the Illinois Department of Public

Health (IDPH).
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1.0 INTRODUCTION

Conestoga-Rovers & Associates (CRA) has prepared this Focused Site Characterization

Report (FSCR) for Exelon Generation Company, LLC (Exelon) to document findings

with regard to the release of tritium into the groundwater at or in the vicinity of the

Exelon Braidwood Nuclear Power Station (Braidwood Station) in Braceville, Illinois

(refer to Figure 1.1). Tritium has been detected in the shallow sand aquifer at levels

above the Illinois Environmental Protection Agency (IEPA) Groundwater Quality

Standards (35 IAC 620 Section 410) in areas east of the main generating facility.

These releases originated at three vacuum breaker (VB) valve locations (VB-1, VB-2, and
VB-3) located along the Cooling Lake's blowdown line. Since the spring of 2005, Exelon

has undertaken extensive efforts to define and characterize these releases, including

extensive sampling of groundwater, surface water, and public wells. As a result of these

efforts, Exelon has defined the lateral and vertical extent of the tritium plume and is able

to identify those areas both on site and off site where tritium levels exceed either the

IEPA groundwater standard of 20,000 picocuries per liter (pCi/L) or the ambient

concentration of 200 pCi/L.

Exelon has notified the IEPA, the Nuclear Regulatory Commission (NRC), the Illinois
Emergency Management Agency ([EMA), and thl Illinois Department of Public Health

(IDPH) of the results and since the spring of 2005 has continuously communicated to

them information on groundwater conditions. On December 16, 2005, the IEPA Bureau

of Water issued a Violation Notice (VN) to Exelon due to the presence of tritium in
groundwater. Exelon responded to this notice in a letter to the IEPA, dated February 2,

2006.

A second VN was issued February 27, 2006, and on March 2, 2006 Exelon met with the

Attorney General's office, the Will County State's Attorney, the IEPA, and the IEMA to

discuss the resolution of this matter. Those discussions are continuing.

The purpose of this report is to summarize .for the IEPA and other interested agencies

the sources, migration pathways, and extent of tritium in groundwater at the Braidwood

Station Site. The only chemical of concern in this focused investigation is tritium.

However, Exelon has sampled and analyzed groundwater for all radionuclides

potentially present and for inorganic parameters potentially associated with blowdown

water, and tritium is the only constituent measured above its groundwater standard.

This report is considered the first step toward pursuing cleanup of tritium in the

groundwater.

016841 12) 
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This FSCR also presents the three dimensional nature of the tritium in groundwater

which has migrated in the shallow sand aquifer, and, as such, will form the basis of

developing a Groundwater Management Zone (GMZ) pursuant to 35 [AC 620

Section 250.
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2.0 SITE DESCRIPTION

2.1 SITE LOCATION AND DEFINITION OF BOUNDARIES

The Site, for the purposes of this FSCR, is defined as the areas of tritium-impacted

groundwater resulting from past releases of blowdown line water to groundwater at

vacuum breakers 1, 2, & 3. The Site therefore includes areas where tritium exceeds the

groundwater standard and where it is detected above the ambient concentration (but

below the groundwater standard). Refer to Figure 2.1 for the general Site boundaries.

As seen on Figure 2.1, the Site is located within the Exelon Generation - Braidwood

Station property and on adjoining properties to the north. The Site is located near or

adjacent to the municipal borders of the Villages of Braidwood, Braceville, and Godley

on the southwestern tip of Will County in Illinois (Figure 1.1).

The area of investigation for this Site is bounded to the south by the Cooling Lake, to the

northwest by Illinois State Highway 53, to the west by the access road to Braidwood

Station, and to the east by Comet Drive/Cemetery Road.

As shown on Figure 2.1, vacuum breaker VB-1 is about 300 feet east of the Station access

road and 50 feet south of the switchyard. VB-2 is approximately 3,000 feet to the east of

VB-1 along the blowdown line, and VB-3 is approximately 600 feet to the northeast of

VB-2 along the blowdown line (Figure 2.1).

2.2 OVERVIEW OF BRAIDWOOD STATION OPERATIONS

Braidwood Generating Station is a two-unit nuclear generating facility capable of

generating 1,120 net megawatts per unit. Units I and 2 are pressurized water reactors

(PWRs) designed by Westinghouse and began commercial operation in July and

October 1988, respectively. A PWR plant consists of three separate loops of fluids. Each

loop is designed to avoid mixing the fluids of one loop with the fluids of another. The

loops are called the primary loop, the secondary loop, and the tertiary loop.

The main purpose of the primary loop is to transfer the energy generated from fission in

the fuel to the secondary loop steam generators. It is a closed loop system. Nuclear

fission creates heat in the fuel. This heat is removed by the flow of reactor coolant water

through the reactor vessel and into the steam generators. The heat is transferred to the

secondary side where steam is generated. The water is then pumped back to the reactor

vessel to cool the fuel again.

016841 (12) 
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The main purpose of the secondary loop is to use the steam generated in the steam

generators to turn the turbine generator, which makes electricity, It is also a closed

system.

The main purpose of the tertiary loop is to use cooler lake water to condense the steam

in the condenser and transfer the heat to the atmosphere. This loop needs makeup water

to operate properly. Makeup water comes from the Kankakee River.

As the steam is condensed in the condenser, the circulating water becomes hotter. The

circulating water is discharged to the Cooling Lake where it loses some of its heat

through evaporation. The now cooler water is then pumped backed to the condenser to

start the loop over again.

2.3 SURROUNDING LAND USE

Land surrounding the Site falls mainly into the agricultural, residential, and recreational
use categories. Residential lots surround the Site to the north, and to the east along

Smiley Road and Center Street. Further to the north, there are several ponds or small
lakes. The center of the Village of Braidwood is approximately 8,000 feet from the Site

measured from Smiley Road. To the northwest of the Site, there are two main highways
(Illinois State Highway 53 and Illinois Route 129) running parallel to each other with a
railroad (Southern Pacific Railroad) between them. Within the southern portion of the

Site is the Cooling Lake that is used as a recreational area in the summer for boating and

fishing by the Illinois Department of Natural Resources (IDNR).

2.4 OVERVIEW OF GROUNDWATER USE IN THE SITE AREA

The groundwater beneath Braidwood Station is not used as a potable resource for its
operations. The Braidwood Station obtains all of its water requirements from the

Kankakee River. There are a numnber of domestic wells near the Site (see Figure 2.2 for

private well locations) that obtain their water from the underlying shallow sand aquifer,
which comprises Quaternary age eolian and lacustrine sands to a depth of

approximately 30 feet below ground surface. These sands overlie glacial drift (till)

deposits that overlie bedrock. The glacial till ranges from clay to gravel but is

predominantly clayey till. The groundwater within this shallow sand aquifer is under
water table conditions with the depth to water ranging from 5 to 15 feet below the land

surface. The shallow aquifer is recharged by precipitation and the groundwater within
the shallow aquifer discharges to nearby surface streams and strip mines. The well
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yields from the shallow aquifer, which range from 2 to 5 gallons per minute (gpm), are

only suitable for domestic or farming purposes.

The Quaternary age deposits (shallow sand aquifer) are underlain by Pennsylvanian

bedrock composed of siltstone, shale, sandstone, clay, limestone, and coal. The

Pennsylvanian strata may locally yield up to 20 gpm from the interbedded sandstones.

The Cambrian-Ordovician aquifer is composed of a number of strata as outlined in

Section 5.0. Water supply wells completed in this aquifer are at depths of over 600 feet.

The next major aquifer is the Mt. Simon, which is found at depths of over 1,400 feet.

Most of the groundwater supply wells within the surrounding area of the Braidwood

Station are finished within these deeper aquifers (depths of 100 feet, and of 600 to

1,600 feet). There are a smaller number of water supply wells that are completed in the

shallow sand aquifer. Further discussion on the Site geology, groundwater use, and

groundwater supply wells is presented in Section 5.0. The Village of Braidwood, which

is approximately 1½ miles north of the Site, provides municipal water via at least one

deep bedrock water supply well that has a depth of over 1,600 feet.
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3.0 BACKGROUND INFORMATION ON THE RELEASES OF TRITIUM

This section of the report provides information documenting the source of the tritium in

the blowdown line, the operation of the blowdown line and the vacuum breaker valves,

and the failures of these valves as they relate to groundwater impacts. The studies

clearly show that the three vacuum breakers located just east of the main generation

facility (VB-1, VB-2, and VB-3) are the source of the tritium. As such, these three

vacuum breakers are considered to be the "Recognized Environmental Conditions", or

"RECs", for the purpose of this Focused Site Characterization Report. The historical

releases from each of these vacuum breakers are documented and discussed further in

Sections 3.2 and 6.4. In addition, integrity testing of the blowdown line and

groundwater studies near the blowdown line (refer to Section 6.4.1) have demonstrated

that the pipe itself is not a REC and that the historical releases of water at the vacuum

breakers fully explain the current distribution of tritium in the groundwater. The

following discussions provide operational and historical information on the blowdown

line and the vacuum breaker valves.

3.1 BLOWDOWN LINE
OPERATION AND RADWASTE TANK DISCHARGES

Braidwood Station employs a blowdown line to return water from the Cooling Lake

back to the Kankakee River for the purposes of reducing the ,dissolved mineral

concentration of the lake water (refer to Figure 1.1). This blowdown line also serves as a

permitted discharge point for the Station's sewage treatment plant and the liquid

radwaste system. Further details on the operation and normal discharges through the

blowdown line are provided in the following sections.

3.1.1 BLOWDOWN LINE DESCRIPTION AND PURPOSE

The blowdown line is constructed of a steel shell that is lined with concrete. The outside

is covered with prestressed steel wire and concrete. The bell and spigot joints have a

rubber gasket that seals the steel shells, and these joints are grouted inside and outside.

The pipe is designed to withstand an internal pressure of 110 pounds per square inch

(psig) but the system normally operates below 20 psig. In addition to the vacuum

breaker valve, there is an air-release valve that allows small amounts of air to be

released from the line so that the larger vacuum breaker does not cycle to relieve this air

(Figure 3.1).
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Braidwood Station uses a Cooling Lake to provide a heat sink for its main condensers.
Since the lake is warm and has a large surface area, it loses much of its water to

evaporation. Evaporation of the water concentrates dissolved and suspended minerals

in the lake. High concentrations of dissolved minerals, especially calcium carbonate, can

result in calcium deposits on the Plant's heat exchangers, reducing their performance.

To reduce the concentration of dissolved minerals in the lake, Exelon discharges roughly

25,000 gpm of water to the Kankakee River through the blowdown line. Historically,

flow rates were as low as 8,000 to 25,000 gpm. Exelon increased blowdown flow over

the years to improve Cooling Lake chemistry. Approximately 48,000 gpm of water is

pumped from the river to the lake, through the 'makeup line' to compensate for losses

due to evaporation and blowdown. The makeup line was installed parallel to the

blowdown line.

Figure 1.1 presents a plan view of the blowdown line as it traverses from west to east

across the Site, just north of the Cooling Lake. Figure 2.1 shows the location of the

blowdown line and the makeup line in the Site area. Figure 3.1 presents a portion of the

profile of the construction of the blowdown line (and makeup water line) and their

placement in the subsurface.

3.1.2 DESCRIPTION OF THE VACUUM BREAKER VALVES

The blowdown line is partly constructed of concrete, and it is not capable of

withstanding any vacuum. Therefore, the pipe is fitted with 11 float-operated vacuum

breaker valves. The makeup and blowdown lines are both fitted with vacuum breaker

valves that allow air to escape as the lines are filled and allow air to enter the pipe when

pressure and water levels in the pipe are low. The valves are 6-, 8-, or 10-inch nominal

size and employ a stainless steel float to open and close the openings. Figure 3.1

presents a schematic of a typical vacuum breaker valve.

3.1.3 PERMITTED DISCHARGES FROM RADWASTE TANKS

Excess plant water that contains tritium is periodically released via the blowdown line to

the Kankakee River. This discharge meets federal requirements. IEPA NPDES Permit

No. IL0048321 allows for liquid radwaste discharges to the blowdown line. In addition,

as required in the NRC's regulations (10 CFR 20, 10 CFR 50, and 40 CFR 190), the

Braidwood Station has developed an Offsite Dose Calculation Model (ODCM), which it

uses to monitor and limit the radioactive effluents from the plant.
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3.1.4 DESCRIPTION OF THE SOURCE OF TRITIUM

Under normal operating conditions at Braidwood Station, the principal radionuclide

discharged from the plant is tritium. Tritium is formed when a neutron is captured by

the boron and/or lithium in the coolant. Excess plant water that contains tritium is

periodically released to the Kankakee River.

3.2 HISTORY OF VACUUM BREAKER RELEASES

This section presents a description of the permitted liquid radwaste discharges to the

blowdown line. This description is followed by a summary of the documented

significant releases at each of the subject vacuum breakers (VB-1, VB-2, and VB-3). The

scope of this report is limited to the tritium releases to the groundwater from vacuum

breakers 1, 2, and 3.

The Liquid Radwaste Discharge Process

Typically the station releases tritiated water every 3 days from the 25,000 gallon liquid

radwaste tank. However, during outages, there can be a release from the tank daily.

Prior to August of 2003, the typical flow rates in the blowdown line were 10,000 to

12,000 gpm. However, after 2003, the average flow rates were 20,000 to 25,000 gpm. The

tritium concentration of water flowing within the blowdown line changes depending on

whether there is a radwaste release tank being discharged at the time of the

measurement. When no tritiated water is being discharged from the storage tank, the

tritium concentration is that of the Cooling Lake, which is essentially ambient or

background.

During a release, the concentration of tritium in the line will be significantly higher. The

average tritium concentration during releases exceeds 1,000,000 pCi/L.Z However, this

is an average of water flowing in the blowdown line for only the period that the

radwaste tank is actually discharging to the blowdown line, which typically ranges

between 60 and 300 minutes. If a composite water sample were drawn by extracting a

small continuous sample from the line (during a longer period when multiple radwaste

tank releases occurred followed by periods of blowdown from the Cooling Lake), then

This average concentration is based upon a calculation performed by Exelon using records of releases
from Braidwood Station, specifically, the blowdown line tritium concentration was derived using actual
isotope and other release data collected from each release tank and the measured (or estimated)
blowdown line flow rate. These records are available at the Braidwood Station.
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the composite concentration would be much less than 1,000,000 pCi/L and on the order

of 40,000 to 100,000 pCi/L depending on the blowdown line flow. 2

Since the tritium concentration of the blowdown line varies, it is important to recognize

that a continuous leak would have an average concentration equal to the composite

concentration of the blowdown line during the time the leak was active. Conversely, a

large leak from a vacuum breaker could happen during a release from the radwaste tank

and not become well mixed before entering the ground. This could account for

concentrations of tritium that exceeded the composite values. The remainder of this

section provides a discussion on the history of leaks from VB-1, VB-2, and VB-3.

Vacuum Breaker 1:

On December 1, 1996, Exelon discovered a leak at VB-1. The leak was in the 1-inch pipe

to the air release valve. The valve had last been inspected in June of 1995 at which time

no leaks had been noticed. The line eventually broke and was repaired in June of 1997.

The volume of water that leaked was not recorded. However, Exelon estimated that the

total leakage from VB-1 was between 120,000 to 380,000 gallons. Since the leak occurred

over many weeks, this leak would have included liquid radwaste release water

(containing tritium) in addition to the water from the Cooling Lake.

On November 20, 2000, Exelon discovered a leak when personnel noticed that water was

flowing upward from the vacuum breaker pit through the manway cover and flooding

the surrounding area. The responsible valve was repaired the next day. Exelon

estimates that this leak was less than 4 million gallons. Sampling data indicate that this

leak contained no tritium, suggesting that the leak likely occurred between releases from

the radwaste tank.

On May 19, 2005, a leak at a rate of approximately 20 drops per minute was discovered

at the pilot (air release) valve seat. The valve had been previously inspected in

November 2004. The total leakage was to be estimated between 60 and 140 gallons. The

repair was completed in October 2005. Again, the concentration of the tritium in the

droplets is estimated to be a composite of flow in the line during 2005. Composite water

(water in the pit) from the pilot valve leak identified in May 2005 was sampled and

analyzed. The water sample contained 51,295 pCi/L of tritium. This was not, however,

a sample of the groundwater, because the water was collected off of components within

2 This is based upon calculations made by Exelon using records from the Braidwood Station. Composite

values were determined using the existing records and applying the rates to the duration of each leak.
Again, these records are available at the Braidwood Station.
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the valve pit and probably represented a composite of tritium levels within the
blowdown line.

Vacuum Breaker 2:

In November 2000, a resident reported flooding of the ditch adjacent to Braidwood
Station to the IEPA, which informed Braidwood Station. Exelon detected a leak from
VB-2 as a result of vacuum breaker valve float failure that was repaired in December
2000. The Station pumped all standing water back into the blowdown line. This leak

was caused by a water hammer, which broke the float in the valve, exposing an 8-inch
opening. Exelon's analysis of their records 30 days prior to isolating this leak reveals:

" The average tritium concentration during releases was 1,305,000 pCi/L.

* The maximum tritium concentration in the pipeline during this period was
3,103,000 pCi/L. 3

" If a composite sample were drawn by extracting a small continuous sample from the
line for the same 30-day period, the composite concentration would be roughly

91,400 pCi/L.

Vacuum Breaker 3:

In December 1998, there was a leak from VB-3 that was caused by a failed vacuum
breaker float. This valve was found leaking due to flooding of the Smiley Road ditch on
December 3, 1998. The valve was repaired on December 4, 1998. This valve was last

inspected in December 1997, and no leakage was noted. The volume of the leak was not
recorded, but was later estimated to be 3 million gallons over a 30-day period.

Exelon's records indicate that the historic releases and their estimated concentrations
were:

* In 1998, the average blowdown line flow rate was 10,000 to 12,000 gallons per
minute.

* In the 30 days prior to discovering the leak at VB-3, there were 24 releases from the
radwaste tanks to the blowdown line.

" For the 30-day period prior to discovering the leak at VB-3, the average tritium

concentration in the blow pipe was 624,000 pCi/L.3

3 It is important to note that by the time these releases discharge into the Kankakee River that the tritium
levels are significantly below the Federal limits as noted in the ODCM.
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" The highest tritium concentration in the pipeline during this period was

1,852,000 pCi/L.3

" If a composite sample were drawn by extracting a small continuous sample from the

line for the same 30-day period, the composite concentration would be

112,000 pCi/L.3

3.3 PREVIOUS GROUNDWATER STUDIES

There are numerous studies of the local geology and groundwater. These studies

provide a comprehensive understanding of the hydrogeologic conditions on the east

side of the Braidwood Station. The remainder of this section presents a brief description

of these previous studies. Additional findings are discussed in Section 5.0.

3.3.1 POWER PLANT DOCUMENTS - UFSAR REPORT

During the construction of the Braidwood Station, a series of comprehensive

investigations of regional and local geology and of surface water and groundwater

conditions were conducted. These studies were performed for a number of purposes

including geotechnical evaluations of the underlying geologic deposits, engineering

designs for the slurry wall around the Cooling Lake, present and future sources of

groundwater, present and future groundwater use, and other engineering and

environmental purposes.

These studies are documented in the Updated Final Safety Analysis Report (UFSAR),

which was prepared by Sargent and Lundy (December 1988). Much of the current

understanding of the geology and the groundwater conditions is based upon the

information in the UFSAR.

3.3.2 2000 DIESEL FUEL RESPONSE

On August 4, 2000, Exelon entered into the Illinois SRP in response to releases of diesel

fuel from the west side of the main generating facility at the Braidwood Station on

June 24, 2000. Beginning in 2001, Exelon initiated studies to address the conditions of

soils, surface water, and groundwater on the northwest corner of the station. These

studies determined the nature of flow in the shallow sand aquifer and its hydraulic

relationship with the perimeter ditch that flows around the station from east to west.
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Exelon submitted a number of documents to the IEPA under the SRP for this diesel fuel
release. On January 27, 2005, the IEPA issued a No Further Remediation (NFR) letter to

Exelon for the diesel fuel release.

3.3.3 2005 INVESTIGATIONS OF
TRITIUM IN GROUNDWATER AND SURFACE WATER

In early spring of 2005, Exelon initiated investigations into the potential occurrence of

tritium in water within the perimeter ditch (the drainage ditch that flows around the

station). Initially, the studies were focused on the area west of the generating station
(near the Village of Godley). Later, however, surface water samples collected upstream

in the perimeter ditch and to the east of the Braidwood Station alsofound tritium above

ambient concentrations. When elevated tritium was detected in the surface water at

locations to the east, Exelon initiated a groundwater investigation based upon its

experiences during the groundwater studies for the diesel fuel spill in 20004.

In the spring of 2005, Exelon initiated a groundwater monitoring program to determine

the source and extent of tritium in the perimeter ditch and in the shallow groundwater

on the east side of the Station. In the fall of 2005, groundwater samples collected at the

northern property line (near Smiley Road) contained elevated levels of tritium that

exceeded background levels (200 pCi/L), but were well below the Illinois groundwater

standard of 20,000 pCi/L. After obtaining these results; Exelon took additional steps to

investigate the source of the tritium and its extent in the groundwater. It installed

monitoring wells at its northern property boundary and other wells downgradient of the

most likely sources of the tritium (vacuum breakers).

In November 2005, Exelon undertook other studies to determine:

* the sources of the tritium in the groundwater;

* the lateral and vertical extent of the tritium in groundwater on and off the property;

and

* when the releases had occurred and whether releases were still continuing.

4 In October 2000, in response to a release of water from VB-2, Exelon installed four shallow monitoring
wells (MW-101 to MW-104) in order to determine the direction and rate of groundwater flow near of
VB-2.
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These studies continued through February 2006 and form the basis of this FSCR and of

the current understanding of the nature and extent of tritium in the groundwater at the

Site.

At the time of this report approximately 300 groundwater samples and surface water

samples were collected from permanent monitoring wells, temporary wells, ponds,

ditches, and private residence wells. In the area downgradient from VB-1, VB-2, and

VB-3, Exelon has sampled 15 private residence wells. Many of the domestic wells are

being sampled routinely.

3.4 CURRENT REGULATORY STATUS

Braidwood Station is subject to a number of regulatory permits and notices. The

remainder of this section discusses the primary permits.

3.4.1 NPDES AND NRC PERMITS FOR THE BLOWDOWN LINE

The blowdown line and the Cooling Lake water makeup line transverse the Site area in

the south. The blowdown line is subject to regulation under the IEPA NPDES Permit

(IL0048321) and the Braidwood Station ODCM. The NPDES permit provides limits on

parameters such as pH, Total Suspended Solids, BODS, Oil and Grease, Total Residual

Chlorine, Total Residual Oxidant, and temperature. The permit also requires

monitoring of parameters such as blowdown discharge flow. The ODCM is the

document required in the NRC's regulations (10 CFR 20, 10 CFR 50, and 40 CFR 190) to

monitor and limit the radioactive effluents from the plant. The ODCM places limits on

concentrations of radioactive effluents released and requires monitoring of the

concentrations of these effluents.

3.4.2 DECEMBER 2005 VIOLATION NOTICE

In a letter dated December 16, 2005, Exelon received a Violation Notice from the IEPA

Bureau of Water. This letter was a response to the tritium that exceeded the 35 [AC 620

groundwater standard (20,000 pCi/L).

Exelon responded to the December 16th Violation Notice in a letter, dated February 2,

2006. In their February 2nd letter, Exelon committed to entering the IEPA SRP and to
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preparing this Focused Site Characterization Report. The February 2nd letter also

contains a schedule to develop deliverables and plans required under the SRP with the

goal of remediating the Site and obtaining an NFR letter. The IEPA's December 16, 2005

Violation Notice letter and Exelon's February 2, 2006 response letter are in Appendix A.

On February 17, 2006, Exelon met with the LEPA to discuss the VN and Exelon's plans to

remediate the tritium. On March 2, 2006, Exelon met with the TEPA, the IEMA, the

Office of the Attorney General, and the Will County State's Attorney to discuss this

matter. As part of this process, Exelon has prepared the FSCR for submittal to the IEPA,

the Office of the Attorney General, and the Will County State's Attorney.

3.4.3 REGULATORY AGENCY COORDINATION

Since the Spring of 2005, when the surface water in the perimeter ditch was found to

contain tritium, Exelon has regularly communicated with these agencies:

" IEMA;

" IDPH;

* NRC;

" IEPA Bureau of Water; and

• Office of the Illinois Attorney General.

In addition, Exelon has been providing these agencies regular updates of investigative

plans, the status of sampling programs, and preliminary analytical data. Both the

preliminary and final analytical results of all groundwater analyses have been provided

to the IEMA and to the NRC as soon as they are available. In addition, since November
2005, Exelon has attended the following meetings:

* December 20, 2005 with the IEPA, IEMA, NRC, and IDPH in Springfield to discuss

the current understanding of the source of the tritium, the known extent of the

tritium, and the future sampling program;

" January 23, 2006 with the IEPA, IEMA, NRC, and IDPH in Springfield to discuss

recent findings and the proposed response and actions to be taken with respect to

the Notice of Violation;

* February 17, 2006 meeting with the IEPA to discuss the compliance commitment

agreement; and

• March 2, 2006 meeting at the Attorney General's office.
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Exelon has also had a number of meetings with local property owners and area

residents. Exelon has developed a Community Relations Plan, and this has been

provided to the IEPA under separate cover (March 1, 2006). As part of this plan, Exelon

held an open house information forum on February 28, 2006 at the Exelon Training

Center along Essex Road. This forum was open to all interested members of the public.
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4.0 SITE-SPECIFIC SAMPLING PLAN -
GROUNDWATER INVESTIGATION OF TRITIUM

4.1 PURPOSE AND SEQUENCE OF INVESTIGATIONS

The investigations of tritium in groundwater at the Braidwood Station began in early

Spring of 2005.5 The initial investigation included drilling and sampling permanent

wells around each of the three subject vacuum breakers (VB-1, VB-2, and VB-3) to

determine groundwater flow directions and the concentration of tritium in the

groundwater. Based upon the results from the monitoring wells installed in July 2005

(MW-105 to MW-109), additional monitoring wells were installed in September 2005

downgradient (to the north) of the vacuum breakers and at the Braidwood Station

property line (MW-110 to MW-113) to determine if tritium above the ambient

concentration was migrating off Site.

The analytical results from monitoring wells at the property line, specifically the tritium

concentrations in MW-113 (the initial sample collected October 19, 2005 had a tritium

result of 4,480 pCi/L), lead to the development of an aggressive investigation program

and an Exelon Task Force to address the presence of tritium on and off the Braidwood

Station property. This program consisted of the installation and sampling of temporary

wells that were installed at shallow and deeper depths within the upper sand aquifer

between November 2005 and February 2006. The goals of the aggressive investigative
program were to determine:

* the source of the tritium;

0 the lateral and vertical extent of the tritium in groundwater on and off site; and

* when the releases had occurred and whether releases were still continuing.

This section of the report provides an overview of the field studies completed from 2005

to the time this report. This section includes the number, location, type, and methods of

sample collection.

Figure 4.1 presents the location of all groundwater monitoring points (temporary wells

and permanent wells). Figure 4.2 presents the locations of surface water bodies sampled

and monitored, including the perimeter ditch and off-property ponds. Figure2.2

presents the locations and identifiers of private, wells sampled as part of the

investigations in the area north of Smiley Road.

5 Groundwater flow was determined in an area near VB-2 during an investigation of the leak from this
vacuum breaker in November 2000.
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4.2 FIELD STUDIES COMPLETED TO DATE

CRA retained Terra-Trace Environmental Services (Terra-Trace) of Lake Bluff, Illinois to

install the temporary wells, Altech Services, LLC (Altech) of Livonia, Michigan to install

the permanent wells, and Boart Longyear Company (Boart) of Schofield, Wisconsin to

install the recovery wells. Drilling investigations began in July 2005 and were

completed in February 2006. A total of 156 wells consisting of 143 temporary wells,

9 permanent wells, and four recovery wells, were installed at the Site during this time

period (four permanent wells had been installed previously in 2000). Figure 4.1 presents

groundwater monitoring locations. Figure 4.2 presents surface water monitoring

locations. Table 4.1 presents monitoring wells specifications.

Three staff gauges (SG-A, SG-B, and SG-C) were installed in three ponds located north

of Smiley Road. Surface water samples were collected from these ponds and the

perimeter ditch.

Single well aquifer testing was conducted at four permanent wells on October 20, 2005

and at two temporary wells on February 2, 2006.

The sections below outline a brief discussion of the field activities performed and work

completed to date. Appendix B provides a complete discussion of the methods used to

perform the field activities.

4.2.1 PERMANENT MONITORING WELL INSTALLATION

CRA oversaw the installation of four permanent monitoring wells (MW-101 through

MW-104) at the Site in November 2000 to determine the direction of groundwater flow.

Five permanent monitoring wells (MW-105 through MW-109) were installed on July 26

and 27, 2005 for groundwater flow and tritium analyses. Four permanent monitoring

wells (MW-110 through MW-113) were later installed on September 18, 2005 as part of

the tritium investigation. All wells except for MW-110 were advanced to 16 feet below

ground surface (bgs). MW-110 was advanced to 20 feet bgs. The monitoring wells were

installed so that the well screen straddled the water table at depths of 15 to 20 feet bgs.

Subsequent sampling of deeper wells indicated a need to install permanent and

temporary monitoring wells deeper and to the bottom of the sand zone (25 to 30 feet
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bgs). Monitoring wells MW-105D, MW-106D, MW-1U1D, MW-112D, and MW-113D

were installed during December 2005 and January 2006 to depths of 24 to 27 feet bgs.

Well completion forms and stratigraphic logs are in Appendix C.

4.2.2 PERMANENT MONITORING WELL DEVELOPMENT

In order to establish good hydraulic communication with the aquifer and reduce the

volume of sediment in the wells, the permanent wells were developed.

4.2.3 TEMPORARY MONITORING WELL INSTALLATION

Beginning in November 2005 and extending through February 2006, 216 shallow and

deep temporary wells were installed using direct push (Geoprobe) methods. The use of

the Geoprobe drilling technique and the installation of temporary 1-inch diameter

monitoring wells allowed easy and fast collection of groundwater levels and

groundwater samples for tritium analyses. Shallow wells range in depth from 11 to

21 feet bgs. Deep wells range in depth from 21 to 41 feet bgs. Deep wells were installed

to the top of the underlying clay layer, the location of which was determined at each

location in one of two ways. The top of the clay layer was identified by using a

Geoprobe macrocore and visually looking at the soil sample retrieved in the macrocore

or by a noticeable change in resistance encountered by the Geoprobe as noted by the

Geoprobe operator.

Well completion forms and stratigraphic logs are in Appendix C.

4.2.4 TEMPORARY MONITORING WELL DEVELOPMENT

In order to establish good hydraulic communication with the aquifer and reduce the

volume of sediment in the wells, the temporary wells were developed.

4.2.5 INSTALLATION OF RECOVERY WELLS

In anticipation of possible hydraulic control or tritium recovery actions, four recovery

wells (RW-1 through RW-4) were installed on December 1 and 2, 2005 as a contingency.

The recovery wells were advanced to reach the top of the underlying clay layer, between

24 to 28 feet bgs.
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Well completion forms and stratigraphic logs are in Appendix C.

4.2.6 RECOVERY WELL DEVELOPMENT

In order to establish good hydraulic communication with the aquifer and reduce the

volume of sediment in the wells, the recovery wells were developed.

4.2.7 GROUNDWATER AND SURFACE WATER LEVEL MEASUREMENTS

The depth to water in each well was measured to the nearest 0.01 foot using an

electronic water level meter. Measurements were recorded after each well installation

and at each sampling event. Surface water level measurements were recorded by

reading the staff gauges (SG-A, SG-B, and SG-C). Currently, water levels at the staff

gauges are read on a routine basis.

The water level data are presented in Table 4.2.

4.2.8 GROUNDWATER SAMPLING AND ANALYSES

A total of 13 permanent, 143 temporary, and four recovery wells were sampled during

this investigation. All 160 permanent, temporary, and recovery wells were sampled and

analyzed for tritium in the Site area. In addition, two samples (RW-1 and RW-2) were

analyzed for total metals and general chemistry. Twenty-four samples (BL-01 through

BL-08, BL-10 through BL-16, BL-10D through BL-17D) were analyzed for sodium and

chloride. The sodium and chloride were analyzed at these sampling points located

along the blowdown line based on general chemistry sample analyses for the blowdown

line. Two samples of water in the blowdown line itself and two background wells were

sampled and analyzed for a full suite of general chemistry parameters. These samples

were collected to look for indication of leaks within the blowdown line. Refer to

Section 6.2 for further discussion. In addition, samples were also analyzed for other

radioisotopes present in the liquid radwaste discharges (refer to Section 4.2.8.1).

Groundwater samples collected for tritium analyses were delivered to an Exelon

representative, who submitted them to Environmental, Inc. of Northbrook, Illinois, to

the IEMA, and to the NRC for analyses. Groundwater samples collected for total metals,

general chemistry, sodium and chloride analyses were hand delivered to First
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Environmental Laboratories, Inc. (First Environmental) of Naperville, Illinois. Results

of tritium analyses and of other radioisotopes analyses are in Appendix D. This

appendix includes copies of laboratory reports from Environmental, Inc., and these are

presented on a CD.

To better evaluate the potential for past leaks or on-going leaks from the vacuum

breakers and from the blowdown line, the general chemistry of the water flowing in the

blowdown line was analyzed. Samples from the blowdown line and from

representative groundwater monitoring locations were analyzed for a set of typical

groundwater quality parameters (e.g., anions, cations, metals, etc.) by First

Environmental. These samples were used to develop a list of indicator parameters

(excluding tritium) for water flowing in the line. These analytical results are discussed

in Section 6.2.

The quality assurance procedures and protocols used by Environmental, Inc. for the

tritium analyses and for the other radioisotopes are in Appendix E. Environmental, Inc.

is the only independent laboratory certified by the State of Illinois to conduct

radiological testing of groundwater.

Monitoring wells were purged prior to sample collection (see Table 4.3 for purging

parameters). Groundwater samples were collected in accordance with the CRA Slow

Purging/Minimal Disturbance Protocols specified in Appendix B. The CRA procedures

were further expanded to address the requirements of Exelon, Environmental, Inc., and

Site conditions. The CRA procedures were supplemented with Exelon's protocols as

specified in Appendix B.

4.2.8.1 OTHER RADIOISOTOPE ANALYSIS OF GROUNDWATER

In addition to the sampling and analysis of the groundwater for tritium, the primary

radioisotope discharged to the blowdown line from the liquid radwaste tank, Exelon

also analyzed for other radioisotopes. The initial set of groundwater samples collected

from the monitoring points were also analyzed for a specific set of radioisotopes that

were present in the liquid radwaste tank, but at much lower concentrations than tritium.

This included sample analysis by Environmental, Inc. for parameters such as Cobalt-58,

Cesium-134, and others. Appendix D provides the results from these specific

radioisotope analyses. In the Site area, over 150 groundwater samples were submitted

to Environmental, Inc. for these specific radioisotope analyses.
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4.2.9 SURFACE WATER SAMPLING

Surface water samples were collected at several locations beginning in November 2005.

On November 30, 2005, two surface samples were collected from the pond located at

Center Street and Smiley Road (surface water locations SW-1 and SW-2). On

December 2, 2005, two surface samples were collected from Fatlan Pond, located west of

Center Street (locations SW-3 and SW-4). Surface water location SW-2 was sampled

again on January 11, 18, and 25, 2006, and February 1, 2006. One surface water sample

was collected from Zimmer Pond, located west of Comet Drive (location SW-5), on

January 30, 2006. Surface sample PW-6P was collected from Scamen Pond on

February 9, 2006. A surface sample was taken from Fatlan Pond on February 9, 2006.

Currently, surface location SW-2 is being sampled on a weekly basis. Figure 4.2

provides surface water sampling locations.

4.2.10 PRIVATE WATER WELL SAMPLING PROGRAMS

Exelon initiated sampling of nearby private wells in November 2005. Since the initial

samples collected on Nbvember 30, 2005, a routine program has been developed and

implemented by CRA. This routine private well sampling program applies to

15 locations (residences) found north of Smiley Road and downgradient of the impacted

groundwater areas (see Figure 2.2).

4.2.11 SINGLE WELL AQUIFER TESTING

Single well hydraulic response tests were performed on site on October 20, 2005 on four

permanent wells (MW-105, MW-107, MW-109, and MW-112). Single well hydraulic

response tests were performed off site on February 2, 2006 on two temporary wells (P-2

and G-2). The response tests were performed in order to determine the hydraulic

conductivity of the aquifer in these areas. The tests were performed using rising head

methods, wherein the water level in a monitoring well is depressed and water level

recovery is monitored over time. A pressure transducer and data logger monitored

water levels. Data obtained from the single well response tests was evaluated using the

methods developed by Bouwer & Rice (1976).

The geometric mean for the test results from October 20, 2005 indicate a site-specific

hydraulic conductivity of 2.5 x 10-2 cm/sec. The geometric mean for the test results from

February 2, 2006 indicate a site-specific hydraulic conductivity of 3.7 x 10-2 cm/sec.

Hydraulic conductivity analyses are in Appendix F.
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4.3 AREA WIDE WATER WELL INVENTORY

CRA collected a water well inventory from the Illinois State Water Survey's Private Well

Database and Public, Industrial, Commercial Survey (PICS) Database in November 2005,

December 2005, and January 2006. The well inventory was collected for the area one

mile north and one mile south of Smiley Road and one mile north and one mile south of

the blowdown line for the area east of vacuum breaker VB-4 to the Kankakee River. The

Private Well and PICS Database queries well records by county, township, range, and

section.

The search included records from Will County, Township 32N, Range 9E and Sections

13 to 17, 20 to 24, and Range 10E Sections 18 and 19. The inventory produced

429 records total; 46 of these records (see Table 4.4) are downgradient (north) of the Site.

The water well inventory provides information about the water well owner, driller, drill

date, depth, and if available address, well type, aquifer type, static water level, and

pump level. A collection of findings from the well inventory is in Appendix G.

4.4 REGIONAL HYDROGEOLOGIC DATA COLLECTION

As part of the characterization of Site conditions, CRA requested regional hydrogeologic

data from the Illinois State Geological Survey (ISGS) and the Illinois State Water Survey

(ISWS). Some of this information has not yet been received but will be incorporated into

future evaluations.

4.5 SAMPLING AND ANALYSIS RELATED TO TRITIUM DATING

Exelon retained Dr. Robert Poreda of the University of Rochester to evaluate the age of

the tritium found in the groundwater at the Site. The main purpose of the tritium dating

analysis was to evaluate whether there was any indication of an active leak from the

vacuum breakers or from the blowdown line. In addition, the results of the tritium

dating analysis was used to confirm the conceptual site model presented in Section 6.0.

Dr. Poreda accompanied CRA to the Site on December 22, 2005 and collected

groundwater samples for his analyses from 14 groundwater monitoring locations across

the Site. These samples were collected from wells completed in the shallow and in the

deep groundwater zone. In addition, the samples were collected across the tritium
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impacted area. Groundwater was purged from temporary and permanent monitoring
wells with the same procedures used for characterization sampling. However,
Dr. Poreda also employed specific sample collection and containerization processes that

are designed to minimize helium diffusion. The samples were then sent to the
University of Rochester laboratory for specialty laboratory analyses. Further discussion
on the sampling techniques, laboratory analyses methods, and the results of
Dr. Poreda's studies are in Appendix H. This appendix also provides background
information and other references on the dating evaluation process.
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5.0 DOCUMENTATION OF FIELD ACTIVITIES -
PRESENTATION OF STUDIES AND ANALYSES COMPLETED TO DATE

This section provides a summary of regional and Site-specific geology and

hydrogeology along with a discussion of vertical hydraulic gradients, groundwater

elevations and flow directions, and overburden aquifer hydraulic conductivity in the

Site area.

5.1 PHYSICAL SITE SETTING

This section provides an overview of the surface and subsurface features of the Site area.

Discussions on regional and local hydrogeology are provided.

5.1.1 REGIONAL TOPOGRAPHY AND SURFACE WATER FEATURES

The site is located within the Kankakee River Basin approximately ten miles from the

confluence of the Kankakee River with the Illinois River (Figure 1.1). In general, the

topography of the area slopes downward to the north toward the Illinois River.

5.1.2 REGIONAL GEOLOGY

The regional geology is composed of a relatively thin overburden layer overlying the

bedrock (see Figure 5.1). The overburden consists of a sand and gravel unit and a glacial

till unit with some lenses of coarse-grained glacial drift. The important bedrock units

can be divided into five general sections:

" Pennsylvanian age siltstone, shale, and coal;

" Silurian dolostone;

" Ordovician shale;

* Ordovician-Cambrian sandstone and limestone/ dolostone; and

" Cambrian Eau Claire shale.

The Pennsylvanian age units are generally horizontal strata that act as an aquitard. The

coal-bearing Carbondale Formation (Colchester Member) within this group was

previously strip-mined in the area of the Site. The strip mining removed the overlying

units to the bottom of this coal seam.
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Beneath the Pennsylvanian siltstone and shale aquitard lies a Silurian-age dolostone

aquifer. The Ordovician shale of the Maquoketa Shale Group separates this dolostone

aquifer from the underlying Cambrian-Ordovician aquifers. The Maquoketa Shale

Group consists of several shale and limestone units that act as an aquitard between the

two bedrock aquifers.

The Cambrian-Ordovician aquifers beneath the Maquoketa Shale Group consist of two

major sandstone aquifers, the Ancell aquifer (composed of the Glenwood Formation and

St. Peter Sandstone) and the Ironton-Galesville aquifer (composed of the Ironton and

Galesville Sandstones). Separating these two aquifers is a confining unit made up

mainly of dolomite and shale with some sandstone. In general, these two units are

considered to be one aquifer and are called the deep bedrock aquifer. The deep bedrock

aquifer is an average thickness of 1000 feet and dips to the southeast (Visocky, 1985).

The Cambrian-age Eau Claire Formation acts as an aquitard that separates the deep

bedrock aquifer from the Mt. Simon aquifer. The Mt. Simon Sandstone is not suitable for

groundwater extraction due to poor water quality (Visocky, 1997).

5.1.3 REGIONAL HYDROGEOLOGY

Groundwater in the region is mainly extracted from three aquifers:

* The sand and gravel overburden deposits;

* The shallow Silurian dolomite; and

" The deep sandstone and dolomite formations of Cambrian and Ordovician age.

There are several private wells screened within the surficial sand unit where well yields

are highly variable. In general, yields range from 20 gpm to 100 gpm; the higher yields

are in areas where the sand and gravel deposits are thickest. The recorded well yields in

the Silurian-age dolostone aquifer are extremely variable, with yields over 1,000 gpm

measured. In general, yields of less than 500 gpm are encountered most often (Schicht

et al, 1976).

The most important aquifer in the region is the Cambrian-Ordovician Aquifer, which is

also called the deep sandstone aquifer. The wells from this aquifer yield approximately

700 gpm. Figure 5.2 presents the groundwater elevations and regional groundwater

flow direction in the bedrock aquifer. As shown, the groundwater in the region flows
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toward Lake Michigan. Near the Site, this means that the regional groundwater flow in

the deep bedrock aquifer is to the north-northeast (Schicht et al, 1976).

5.1.4 SITE-SPECIFIC TOPOGRAPHY AND SURFACE WATER FEATURES

Figure 2.1 presents the relevant surface water features at the Site. The topography at the

Site is generally flat, with a gentle slope to the north. Surface water drains toward the

Exelon and northwest ponds, as well as toward the perimeter ditch.

5.1.5 SITE-SPECIFIC GEOLOGY

The geology beneath the Site consists of a relatively thin overburden deposit that

overlies alternating layers of shale/siltstone and dolostone. Figure 5.3 presents a

generalized south-north geologic cross-section of the Site, and provides a general

overview of the important lithologies of the subsurface.

The overburden at the Site consists of the Equality Formation (silty sand) and the

Wedron Formation (glacial outwash and till). The Equality sand is the surficial unit and

is described as a homogenous, loose, gray to brown sand in borehole logs completed at

the Site. This formation is approximately 20 feet thick at the Site. The Wedron

Formation consists of glacial till and interbedded discontinuous glacial outwash

deposits. At the Site the Wedron Formation ranges from 15 to 20 feet thick. Figure 5.4

presents the top of the clay/ till unit at the Site, which overlies the bedrock. The figure

indicates that the clay unit generally dips to the north, generally following the

overburden groundwater flow direction at the Site.

The bedrock at the Site is generally typical of the regional geology, with the exception

that the Silurian dolostones are not present. The upper bedrock at the Site is

encountered at approximately 40feet below ground surface and consists of

Pennsylvanian siltstone, shale, limestone and coal with a local water-bearing

conglomerate. Strip mining south of the Site has removed the coal and the overlying

units. The mined area has subsequently filled with water and is now a lake. The

important features of the deeper stratigraphic units were presented in Section 5.1.2 and

5.1.3.
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5.1.6 SITE-SPECIFIC HYDROGEOLOGY

In general, there are two aquifers used for water supply near the Site. The first aquifer

consists of the sand in the overburden, and the second aquifer is the

Ordivician-Cambrian sandstone units of the deep bedrock aquifer.

The groundwater in the sand aquifer of the overburden occurs under unconfined (water

table) conditions and ranges in thickness from 20 to 22 feet. The groundwater in this

aquifer is recharged by local precipitation and discharges to local ponds and streams,

and to the bedrock. Water well yields from this aquifer are suitable for domestic use,

and range from 2 to 5 gpm (UFSAR, December 1988).

Over 155 monitoring wells have been installed into the deep and shallow zones of the

overburden aquifer at the Site. Figure 4.A presents the monitoring well network.

Several well nests have been installed in the overburden aquifer not only to determine

the vertical distribution of impacted groundwater, but also the vertical hydraulic

gradient within the aquifer. The calculated vertical hydraulic gradients at the Site are

presented on Figure 5.5 and in Table 5.1. These data indicate that there is no systematic

pattern of vertical hydraulic gradient at the Site.

Table 4.2 presents groundwater elevations. Figures 5.6 and 5.7 present the groundwater

elevations and flow directions in the shallow and deep zones, respectively. The figures

show that groundwater at the Site flows generally north-northwest in both zones of the

aquifer.6 The pattern of groundwater contours and the elevation of the water in Exelon

Pond indicate that there is a significant interaction between the groundwater in the

overburden and the water in the pond. Groundwater elevations south (upgradient) of

the pond are higher than the pond elevation, indicating that groundwater discharges to

the pond. The groundwater elevations measured north (downgradient) of the pond are

lower than the pond level, indicating that surface water recharges the groundwater to

the north. This has important implications for contaminant transport at the Site, because

it indicates that impacted groundwater discharges to the pond, become mixed with

unimpacted surface runoff, and then recharges to the groundwater at a significantly

lower concentration.

The results from single-well response tests indicate that the hydraulic conductivity of

the overburden aquifer is in the range of 2.5x10-2 cm/sec to 3.7x10-2 cm/sec (see

Appendix F). The average horizontal hydraulic gradient in the overburden is 0.002.

6 The groundwater elevation near MW-106 is probably elevated beyond its normal leveldue to localized
mounding caused by nearby ditches and the Cooling Lake.
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Assuming an effective porosity of 0.3, average groundwater velocity in the overburden

aquifer is 80 ft/yr. to 170 ft/yr. The shallow aquifer flow is more influenced by the

recharge and surface water features at the Site, and therefore has the higher

groundwater velocity; the deeper groundwater velocity is closer to the lower end of ihe

range of values.

The Braidwood Station Cooling Lake, which is located on the upgradient side of the Site,

is not in direct contact with the upper sand aquifer, but rather is separated by a slurry

wall that was installed at the time the Braidwood Station was built. The slurry wall was

installed into the Wedron clayey till unit. The Cooling Lake is surrounded by this slurry

wall and is, therefore, isolated from the upper sand aquifer in all areas of the Braidwood

Station property.

The overburden aquifer is separated from the deep bedrock aquifer by approximately

140 feet of relatively impermeable shales. The shale units act as aquitards, limiting the

hydraulic communication between the groundwater in the overburden and the bedrock

aquifer. Most domestic wells in the area are completed within the Glenwood-St. Peter

Formation, which is approximately 600 feet below the ground surface.

As mentioned in Section 5.1.2, there is a history of open-pit coal mining in the region.

As a result of coal mining, there are several small lakes near the Site formed when

abandoned open-pit mines subsequently filled with groundwater and precipitation. The

Cooling Lake south of the facility is one of these lakes. Historical documents indicate

the potential for abandoned mine shafts near the Site. In addition, a hand sketch

provided by an adjacent landowner indicates the presence of a mine shaft and air shaft

in property north of Smiley Road (see Appendix I). It is possible that these abandoned

shafts could act as conduits for impacted water to infiltrate into the water-bearing units

immediately underlying the Wedron till (Carbondale Channel Sandstone) and

immediately overlying the coal seam (Carbondale conglomerate). The coal seams are

found at depths of approximately 100 feet bgs. All of the currently available relevant

information regarding mining shafts in the area is in Appendix I. Further evaluations of

the influence of these historical mining operations on shallow groundwater is presented

in Section 6.4.
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6.0 DESCRIPTION OF THE CHEMICALS OF CONCERN AND SOURCE AREAS

This section presents an evaluation of the source of tritium, its fate in the subsurface, and

its distribution in groundwater.

6.1 GENERAL TRITIUM CHARACTERISTICS

Tritium (chemical symbol 3H) is a radioactive isotope of the element hydrogen. Tritium

is produced naturally in the upper atmosphere when cosmic rays strike air molecules.

Tritium is also produced during nuclear weapons explosions, as a byproduct 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 H20, tritiated water is colorless and odorless. Tritiated water

behaves chemically and physically like non-tritiated water in the subsurface, and

therefore a plume of 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
(3He). This radioactive decay releases a beta particle (high-energy electron). The

radioactivity of tritium is the source of the risk of exposure. The United States

Environmental Protection Agency (USEPA) has established a Maximum Contaminant

Level (MCL) of 4 millirem per year for beta particles and photon radioactivity from

man-made radionuclides in groundwater. This standard applies to public water

supplies (40 CFR 141.1). The average concentration of tritium that is assumed to yield 4

millirem per year is 20,000 pCi/L. If other radionuclides that emit beta particles and

photon radioactivitiy are present in addition to tritium, the sum of the annual dose from

all the radionuclides shall not exceed 4 millirem/year.

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.

Under normal operating conditions at the Braidwood Facility, tritium is the principal

radionuclide discharged from the plant. Tritium is formed when boron and/or lithium
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atoms present in the reactor coolant capture a neutron. Exelon periodically releases

excess plant water that contains tritium to the Kankakee River through the blowdown

line.

Tritium in the groundwater at the Site therefore has two sources: tritium in infiltrating

precipitation (background) and tritium from leaks from the vacuum breakers in the

blowdown line. Background tritium concentrations in groundwater is roughly

200 pCi/L. These background values are discussed in more detail in Section 7.0.

6.2 CHARACTERISTICS OF WATER IN THE
BLOWDOWN LINE - COOLING LAKE WATER QUALITY

Braidwood generating station uses a cooling lake to provide a heat sink for its main

condensers. Since the lake is warm and has a large surface area (over 2,800 acres), it

loses much of its water to evaporation. This evaporation causes the concentration of

dissolved and suspended minerals in the lake to increase.

Table 6.1 presents a comparison of the general chemistry of cooling water samples and

samples from unimpacted groundwater wells. Appendix J presents the laboratory

reports for these analyses. CRA compared Cooling Lake (blowdown line) samples at the

facility and at the outfall to the Kankakee River to groundwater samples collected from

MW-106D and MW-110. As shown in Table 6.1, the chemistry of the cooling water is

generally consistent. More specifically, the concentrations of both chloride and sodium

in the cooling water are significantly higher than in the groundwater samples. There are

differences in the concentrations of other parameters between the cooling water and the

groundwater, but the most significant differences are the chloride and sodium

concentrations. Therefore, CRA used sodium and chloride as indicators of cooling water

impact to the groundwater in the absence of tritium values. These data also show that

the concentrations of metals and general chemistry parameters in the cooling water do

not exceed applicable groundwater standards.

In addition to tritium and general chemistry sampling, Exelon has sampled the

groundwater at monitoring wells for other radionucleides. These data are in

Appendix D. The results indicate that none of the radionucleides exceeded the lower

limit detection in groundwater. Therefore, the only contaminant of concern in the

groundwater at the Site is tritium.
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6.3 DISTRIBUTION OF TRITIUM IN GROUNDWATER AT THE SITE

Figures 6.1 and 6.2 present the estimated horizontal distribution of tritium in the shallow

and deep overburden zones, respectively. The figures show that the highest tritium

concentrations are near VB-2 and VB-3, supporting the conclusion that these two

vacuum breakers are the source of the tritium. The groundwater plume extends north

and west from this area toward Exelon Pond. As the figures clearly show, concentration

northwest of the pond is considerably lower. This indicates the plume is being diluted

by the pond.

There is a smaller source near VB-1, which is immediately east of the facility. As shown

on Figures 6.1 and 6.2, tritium concentrations in this area are much lower than in the

area north of VB-2 and VB-3. The concentrations of tritium decrease quickly to

background levels downgradient of VB-1.

Figures 6.1 and 6.2 indicate that tritium concentrations are somewhat higher in the deep

zone relative to the shallow zone. This is attributed to precipitation infiltration. After

the impacted groundwater begins to migrate away from the source area, infiltrating

precipitation not only forces the impacted water deeper into the aquifer, but also dilutes

the impacted water at the water table. Maximum tritium results are presented on

Figures 6.3 and 6.4 for the shallow and deep overburden, respectively, and in Table 6.2.

The data shows that the maximum extent of the tritium plumes are consistent with those

shown on Figures 6.1 and 6.2.

Figure 6.5 presents the locations of two hydrogeologic cross-sections at the Site.

Hydrogeologic cross-sections A-A' and B-B' are presented on Figures 6.6 and 6.7,

respectively. Figure 6.6 presents a cross-section along the groundwater flowpath from

the Cooling Lake to northeast of the off-Site pond. Figure 6.7 presents a cross-section

perpendicular to groundwater flow near the blowdown line. Both figures indicate that

the greatest tritium values are at depth. However, the Wedron Formation clay till and

the underlying shales act as aquitards, limiting the hydraulic communication between

the groundwater in the overburden and the bedrock aquifer.

Using the most recent groundwater results, CRA calculated the mass of tritium in the

overburden groundwater. The mass of tritium in the groundwater was determined at

vacuum breakers VB-1 and at VB-2 and VB-3 (combined), with results of 0.19 Curies (Ci)

and 2.05 Ci, respectively, or 2.24 Ci total on Site. The tritium mass was calculated by

measuring the area the plume covers in the deep and shallow groundwater zones

(Figures 6.1 and 6.2). The data are in Appendix K.
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Periodic tritium analyses have been performed at selected locations at the Site to

determine the variability in the data. In general, samples were collected weekly at each

location. The locations involved in the periodic sampling program are presented on

Figure 4.1, and the tritium results are presented in Table 6.3. Specifically, samples have

been collected routinely at groundwater monitoring locations P-4, P-4D, P-13D, BL-9,

BL-9D, S-2, S-2D, C-2, and C-2D, and at surface water sample locations SW-2 and Alpha

Gate (on the perimeter ditch north of VB-1).

Appendix D shows tritium concentrations and groundwater elevations over time for the

weekly sampling locations. The weekly tritium resuilts indicate that tritium

concentrations fluctuate over time, and the concentrations tend to vary with the

groundwater elevation. In general, the tritium concentrations show a negative

correlation with groundwater elevation in the locations south of Exelon pond (P-4, P-4D,

P-13D, BL-9, and BL-9D on Figure D.1 of Appendix D), and a positive correlation with

groundwater elevation in the locations north of Exelon Pond (S-2, S-2D, C-2, and C-2D

on Figure D-2 of Appendix D). The negative correlation south of the pond is likely due

to the fact that the increase in water level is from (non-tritiated) infiltrating water

diluting the groundwater tritium. The tritium concentrations in the locations north of

the pond are much closer to ambient atmospheric values in the area (200 pCi/L). This

means that the precipitation infiltrating to the ground (raising the groundwater level)

may have higher tritium concentrations than the groundwater and therefore tritium

concentration increases with the increase in infiltrating water. The tritium

concentrations in the surface water locations (SW-2 and Alpha Gate) fluctuate over time

but do not appear to have a significant trend over time.

Groundwater samples from the private wells PW-10 and PW-11, which are completed in

the deep bedrock north of the Site, indicate that tritium is at or below the background

concentration in the deep bedrock aquifers. Samples from the private wells PW-7, PW-9,

PW-14, and PW-15, which are completed in the channel sandstone deposits or the

conglomerate, indicate that tritium is also below the background concentration in the

channel sandstone deposits and the conglomerate. Maximum tritium results in all the

private wells on site are presented in Figure 6.8 and in Table 6.4.

6.4 CONCEPTUAL MODEL OF TRITIUM RELEASE AND MIGRATION

This section summarizes the current understanding of the mechanism for tritium

releases to the groundwater at the Site and presents the conceptual model.
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The historical data indicate that there were several releases of tritiated water from the
vacuum breakers. In each case, water from the blowdown line was released to the

surface and downward into the subsurface.

The surface releases from VB-2 and VB-3 flooded the low-lying area between the valves

and Smiley road. The area that flooded is bounded by the mounded dirt covering the
blowdown pipe on the east and south, Smiley Road to the north, and an estimated

300-400 feet to the west. The exact westerly boundary is not known but is estimated

based on the topography of the area. This is generally the area where the most

concentrated part of the groundwater plume is detected today. Releases from VB-1
flowed in groundwater toward the Site perimeter ditch.

The observations of Station personnel and the construction of the vacuum breaker valve
vaults (valve pits) both suggest .that water was not only released to the ground surface

but also discharged vertically downward into the groundwater table. The vacuum

breaker vaults are round concrete vaults or valve pits which extend down to the top of
the blowdown line. There is no sealed bottom on these round concrete structures in

order to allow access to the valve extending off the main blowdown pipe and to allow

access to the pipe itself. The bottom of the vacuum breaker vaults is filled with gravel to
allow the shallow water table to come into the vault under high water table conditions

and to allow collected water to drain out the bottom. Therefore, when the valve failures

occurred, most of the water released would have flowed downward within the vacuum

breakervault and recharged the water table through the bottom. Consequently, most of

the blowdown line water was released to the subsurface as well as to the land surface in
releases from the vacuum breakers.

The groundwater data collected also support the mechanism that a significant

component of flow from releases was downward into the vacuum breaker vault (valve

pit). Under this scenario, a portion of the tritium released from the vacuum breakers

entered the groundwater near the vacuum breaker location and then traveled with
groundwater at the estimated velocity of 80 ft/yr. to 170 ft/yr. In a sense, the vacuum

breaker vaults would act as dry wells to allow the tritium to enter the groundwater

(vertically) at a rate faster than normal subsurface infiltration.

There is evidence of this downward migration pathway in the detections of blowdown
line indicators or fingerprints (sodium, chloride and tritium) at a few of the deeper'

temporary wells installed downgradient of VB-2 and VB-3, specifically, at BL-9D and

BL-10D located near VB-2 and the deeper temporary wells located 300 to 500 feet

downgradient (north-northwest) of VB-3. In the case of VB-3, the subsurface
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mechanism occurred for a short time and allowed elevated levels of tritium to enter into

the groundwater instantaneously, and then the discharge stopped.

The overland flow of water resulted in the source areas from each release extending

much further downgradient than would be expected if the impacted water was only

released directly to the groundwater at the blowdown line. This pattern of tritium

appears to mimic what would have occurred for a continuous leak if the blowdown line

was responsible for the tritium in the groundwater. Other evidence shows that

continuous release is not the case, however. The tritium dating results are inconsistent

with a slow continuous leak in the blowdown line (see Appendix H). Tritium dates in

the deep overburden near the blowdown line are consistent with a leak that occurred in

or around 2000. As described in the Poreda report, the shallow groundwater tritium

date is consistent with diffusion of helium from deeper groundwater, but not with a

recent release.

Exelon also collected groundwater samples adjacent to the blowdown line (near VB-2) to

determine if the pipe was leaking. These groundwater samples were analyzed for

tritium, sodium, and chloride. These results, which are presented in Table 6.5, indicate

that the concentrations are similar to those in the background wells. This means that

there is no continuous leak from the blowdown line near VB-2 and that the release was

from the vacuum breaker failures.

The surface area of the plume and maximum distance from VB-2 and VB-3

(approximately 2,600 feet) gives the appearance that the releases occurred prior to 1998

if groundwater flow velocity is approximately 80 ft/yr. to 170 ft/yr. This is also

somewhat misleading because the groundwater discharges to and mixes with Exelon

Pond. In effect, the impacted water takes a "short cut" in the pond and, therefore, travels

much further and faster than under normal groundwater flow conditions.

This rapid migration is supported by the groundwater contours that indicate a strong

influence from the pond (Figures 5.6 and 5.7) and is also supported by the tritium dating

data. These results for the water north of the pond indicate that the starting dates of the

water were reset by equilibration with the atmosphere. This equilibration with the

atmosphere could only have occurred in the pond, and therefore the tritiated water must

be mixing with the surface water, releasing its 3He. This mixing not only has the effect

of rapidly moving the impacted water further downgradient (to the north side of the

pond), but also reducing the tritium concentration through dilution.

Despite the fact that the release at VB-1 occurred before those at VB-2 and VB-3, the

plume at VB-1 is much smaller. This is because the release at VB-1 was smaller than the
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other releases. It is also likely due to the fact that much of the shallow groundwater,

which is migrating north from VB-1, is being intercepted by the perimeter ditch. A small

portion of the tritiated groundwater discharges to the ditch and is carried off Site to the

west. The deeper groundwater plume appears to be much smaller than expected based

on its age and concentration, which may indicate that the ditch is also intercepting some

of the deeper water.

The historical mining operations in the area (Appendix I) present the possibility that

abandoned shafts or old exploration borings may act as conduits to the deeper

water-bearing bedrock layers. However, the groundwater contours at the Site do not

show any areas where this is occurring. Further, the chemistry from the private wells in

the area do not contain concentrations of tritium that exceed background levels. In

summary, based upon existing Site data the primary migration pathway of tritium has

been laterally through the shallow sand aquifer from the north to the south and not

downward into deeper hydrogeologic units.
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7.0 ENDANGERMENT ASSESSMENT

This Section of the report addresses the releases from the Recognized Environmental

Conditions (the failed vacuum breakers) and any potential risks to human health and

the environment. The intent of this section is to describe the potential risks from any

completed exposure pathways.

In summary, based upon historical knowledge and data of the Braidwood Station

operations and based upon chemical analyses in the blowdown line and in groundwater

samples, the only Chemical of Concern is tritium. The discussions that follow are

focused on the exposure pathways related to tritium.

7.1 HEALTH EFFECTS OF TRITIUM

Tritium 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 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 through skin absorption.

Once tritium enters the body, it disperses quickly and is uniformly distributed

throughout the body. Tritium is excreted from the body through the urine, with a

biological half-life of 10 days, the same as for water.

A person's exposure to tritium is primarily through the ingestion of water (drinking

water) or through ingestion of waterbearing 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 the skin is possible, but

tritium exposure is more limited here versus direct ingestion or drinking of tritiated

water.

Tritium is weakly radioactive. It decays by emitting a low-energy beta particle that

cannot penetrate deeply into tissue or travel far in air. It poses a potential health hazard

only if it is taken into the body. The beta particle emitted by tritium when it decays is a

form of ionizing radiation. For radiation protection purposes, all radiation exposure is

considered to increase the risk of developing cancer, and the risk is considered to be

proportional to dose, even at low levels for which there is no conclusive scientific

evidence of radiation effects.
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The EPA considers tritium to be one of the least dangerous radionuclides because it

emits very weak radiation and leaves the body relatively quickly. Since tritium is almost

always found in water, it goes directly into soft tissues and organs. The associated dose

to these tissues is generally uniform and dependent on the tissues' water content.

Tritium does not concentrate in any one organ; therefore, the dose is spread through the

entire body.

7.2 GROUNDWATER STANDARD

The ingestion of tritium through drinking of potable water is a potential exposure route

at this Site (refer to Section 8.4). Currently, the IEPA relies on a USEPA groundwater

standard for tritium of 20,000 pCi/L (35 IAC 620 Section 410 (e)). The following is the

basis of this standard per this section of the Act:

Beta Particle and Photon Radioactivity

Except due to natural causes, the average concentration of beta particle and

photon radioactivity from man-made radionuclides shall not exceed a dose

equivalent to the total body organ greater than 4 torem/year in Class I

groundwater. If two or more radionuclides are present, the sum of their dose

equivalent to the total body, or to any internal organ shall not exceed

4 mrem/year in Class I groundwater except due to natural causes.

Except for the radionuclides listed in subsection (e)(3), the concentration of

man-made radionuclides causing 4 mrem total body or organ dose equivalent

must be calculated on the basis of a 2 liter per day drinking water intake using

the 168-hour data in accordance with the procedure set forth in NCRP Report

Number 22, incorporated by reference at Section 620.125(a).

Except due to natural causes, the average annual concentration assumed to

produce a total. body or organ dose, of 4 mrem/year of the following chemical

constituents shall not be exceeded in Class I groundwater:

Critical Standard

Constituent Organ (pCi/L)

Tritium Total Body 20,000

Strontium-90 Bone Marrow 8
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Thus, the concentration of tritium in groundwater should not exceed the 20,000 pCi/L

level at a potable water supply. Tritium concentrations that will protect human health

are less than 20,000 pCi/L. CRA uses this standard for comparison purposes,

comparing the analytical results presented in this report to the standard.

The surface water quality criteria for tritium (20,000 pCi/L) is based upon the same

evaluation presented above as it addresses the ingestion and absorption exposure routes

during recreational use of general resource surface water bodies. This standard is used

herein for comparison purposes. Exelon will develop Site specific objectives under

separate cover as discussed in Section 9.3.

7.3 SITE SPECIFIC BACKGROUND
CONCENTRATIONS OF TRITIUM IN GROUNDWATER

At the Braidwood Station, the background, or ambient, concentrations of tritium in the

groundwater occur where there have been no releases. Specifically, background

concentrations should occur in those areas of the shallow sand aquifer that are either

upgradient of the vacuum breakers or downgradient but outside the plumes. Based on

these criteria, the background concentration is 200 pCi/L. This conclusion is based upon

a number of evaluations and assessments.

Dr. Robert Poreda, University of Rochester, who is an expert in the field of tritium

dating, indicated that.his testing in Nebraska and Wisconsin showed typical background

values of 100 pCi/L. However, the background at Braidwood would likely be slightly

higher given its location downwind of the Quad Cities, LaSalle, and Dresden Nuclear

power plants. According to Dr. Poreda, the upper limit for rainfall he has measured is

200 pCi/L.

In addition, information on background concentrations of tritium in groundwater were

obtained from a Michigan Department of Environmental Quality study.7 According to

this study, concentrations in Michigan groundwater today may be on the order of 160 to

320 pCi/L. Consequently, the assumption that background at the Site is 200 pCi/L is

reasonable.

Finally, the laboratory that is currently performing the analysis of tritium in the

groundwater samples collected at this Site has a lower limit of detection of 200 pCi/L.

This is a practical quantification limit above which the laboratory has confidence in their

7 "Use of Tritium in Assessing Aquifer Vulnerability" available at

http://www.deq.state.mi.us/documents/deq-dwrpd-gws-wpu-Tritium.pdf
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quantitative estimate. Any result below this concentration is an estimate. The estimated

values provided by the laboratory are still, nevertheless, at concentrations that are less

than the 200 pCi/L background at this Site.

7.4 EXPOSURE ROUTE EVALUATIONS

The potential exposure point pathways and potential receptors for tritium that was

released from the three vacuum breakers (VB-1, VB-2, and VB-3) are discussed in the

following sections. CRA has identified any incomplete and complete exposure

pathways.

7.4.1 IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS
AND POTENTIAL RECEPTORS

There are two mechanisms for tritium in the blowdown line water to reach the

groundwater from the failed vacuum breakers:

" Direct discharge from the valve into the valve vault and downward into the

groundwater table; and

* Overflow of the water from the top of the vault, through the manhole, and onto the
land surface. Subsequently, the ponded water infiltrates downward to the water

table.

7.4.1.1 DIRECT DISCHARGE SCENARIO

The complete exposure routes or pathways for tritium migration to potential receptors

for the first scenario, direct discharge to the groundwater, include:

1.1 Groundwater flow to the north (downgradient direction) to private water supply
wells;

1.2 Groundwater flow to the north and subsequent discharge into the ponds north of

Smiley Road; and

1.3 Groundwater flow to the north from VB-1 and into the perimeter ditch, which

then flows north and west.
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Under the first release scenario, direct discharge to the groundwater from the vacuum

breaker, the potential receptors include off-property users of the shallow sand aquifer

and recreational users of the northern off-Site ponds. In addition, there could be a

potential worker exposure to tritium in the perimeter ditch, which is on Exelon's

property.

7.4.1.2 OVERFLOW SCENARIO

The complete exposure routes or pathways for tritium migration to potential receptors

for the second scenario, overland surface flow, include:

2.1 Direct contact with standing or ponded water on the Braidwood Station Property

at the time of the spill;

2.2 Seepage into the underlying vadose zone and into the groundwater;

2.3 Direct contact with surface water ponded at the time of the spill in the ditch

south of Smiley Road;

2.4 Groundwater flow to the north (downgradient direction) to private water supply
wells;

2.5 Groundwater flow to the north and into the ponds north of Smiley Road; and

2.6 Groundwater flow to the north from VB-1 and into the perimeter ditch, which

then flows north and west.

Under the second release scenario, the potential receptors include Braidwood Station

workers, contact with surface water ponded in the ditch on the south side of Smiley

Road, off-property well users, and recreational users of off-property ponds. Also, there

is the potential scenario where a worker could be exposed to tritium in the perimeter

ditch. These potential receptors and the identified exposure routes are discussed in the

following sections.

The water would be ponded or pooled on the surface before it seeped into the

underlying soils. There is approximately 5 to 8 feet of unsaturated soils (vadose zone)

above the water table. The ponded water would seep through these soils to the water

table. As such, a small percentage of this water would initially remain in the soils above
the water table after the spill. However, since tritium has characteristics of water it will

not sorb onto the soil particles. Rather, it will remain as part of the residual water left in

the soil pores. This residual tritium will eventually be flushed downward to the water
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table. The infiltration of rain or snow melt will reduce the residual saturation by two

methods:"

* Flushing of pore water with tritium out of the soil column into the underlying water

table; and

* Dilution of the residual tritium levels with recharge.

The likelihood of the unsaturated soils containing significant levels of tritium in pore

water over any extended period is unlikely. The reduction of any residual tritium in the

soil column should be rapid given the approximately 12 inches of precipitation recharge

each year in Illinois (35 IAC 742). As such, the expected concentration of tritium in the

soil column should be in the range of ambient concentrations for rain water (160 to

320 pCi/L)9 and significantly below the groundwater standard (20,000 pCi/L).

Given the physical conditions with regard to residual tritium in the soil column; this

exposure pathway is incomplete. Direct contact with tritium in soils beneath the former

spill areas10 is not a complete pathway because:

* This area is within the boundaries of the Braidwood Station property and, therefore,

access is restricted to Exelon employees;

* This is not an active, operational area ýof the facility and as such subsurface

excavations or other construction work is not performed that might expose workers
to the subsurface soils; and

0 Braidwood Station excavation protocols would require health and safety monitoring

and preventative measures to eliminate exposure to soils that might have unsafe

radiological conditions.

In summary, the soil exposure route to tritium in the Site area is incomplete.

Once in the groundwater, the tritium will migrate to the north with groundwater flow

away from the vacuum breakers. There is no exposure route for the ingestion of

groundwater on Exelon's property. The Station receives its potable water from the

Kankakee River (approximately 5 miles east of the Site). In addition, Exelon's property

is considered an industrial property, and existing zoning and other institutional controls

These mechanisms apply both to the water that ponded on the Braidwood Station property and to the
water that ponded in the small ditch south of Smiley Road.

Use of Tritium in Assessing Aquifer Vulnerability, http://wvww.epa.state.il.us/water/tritium.hltml,
Illinois Environmental Protection Agency, Bureau of Water, October 1997.
10 Including the small ditch south of Smiley Road.
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would prevent the installation of potable water supply wells on the property. Therefore,

there is no complete exposure route for groundwater ingestion on Exelon's property.

Groundwater containing tritium will migrate to the north (downgradient) of Exelon's

property and onto adjacent private property. There are a number of private land owners

to the north where the residential water supply is provided by private wells completed

in the shallow sand aquifer. These shallow water supply wells are considered potential

pathways. The land that is directly north of Smiley Road (where the Exelon Pond is

located) is owned by the Braidwood Station. As such, the small area where there are

exceedences of the groundwater standard does not have potable water wells in the

shallow sand aquifer. However, migration of tritiated groundwater farther to the north

of this is a potential exposure pathway.

Currently, there are no private water supply wells with tritium that exceed the

groundwater standard. In addition, no private property contains groundwater with

tritium at a concentration that exceeds the groundwater standard. These observations

are based upon a wealth of groundwater data collected as part of this study.

To evaluate future conditions, CRA modeled the potential migration of the existing

tritium located south of Smiley Road to the property to the north. BIOSCREEN, a

USEPA analytical model, assessed the migration of tritium found within the main
"plume" area south of Smiley Road. Appendix L presents the data used, the

assumptions made, and the results of the analytical simulations. Figure 7.1 presents a

graphical representation of the BIOSCREEN modeling for tritium. This figure depicts

the shape of the extent of migration of the tritium from the area south of Smiley Road

toward the north. Even with very conservative assumptions, the BIOSCREEN model

predicts that tritium concentrations in groundwater under private property north of

Smiley Road will not exceed the groundwater standard. Consequently, future exposure

of private well users to tritium concentrations that exceed the groundwater standard is

also incomplete. As a result of this modeling, Exelon concluded that no additional well
owners require notification of potential impact to their wells.

The water well inventory, discussed in Section 4.3 and provided in Appendix G,

indicates that there are a number of private and public (Village of Braidwood) water

supply wells that are completed in the deep regional aquifer. These deep aquifers are

found at depths of 100 to 1,600 feet bgs. Exelon has sampled 10 private water supply

wells completed in the deeper aquifers and analyzed the groundwater as part of this

investigation (see Figure 2.2 for the location of the deeper wells). For example, private

wells PW-10 and PW-11 are downgradient of the main area of tritium-impacted

groundwater. As can be seen in Appendix G and on Figure 6.8, these deeper wells did
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not contain tritium that exceeded background. This is to be expected because the

vertical movement of tritium into deeper formations is restricted by the following three

regional aquitards (refer to Figure 5.1):

* The Wedron Formation of clayey till, which directly underlies the upper sand

aquifer;

* The shales of the Carbondale Formation and the Spoon Formation; and

0 The Scales Shale of the Maquoketa Group.

These three layers represent regional vertical barriers to groundwater flow. Moreover,

the presence of these barriers eliminates the potential for tritium to migrate to the deep

bedrock aquifers; therefore, the exposure pathway to deep bedrock water supply wells

is incomplete.

It is possible that the former coal mining activities could have breached the shallower of

the regional aquitards (Wedron Formation). Mining activities such as mine shafts,

airshafts, and exploration holes would not have, however, breached the 70 to 80 feet

thick Scales Shale Formation. This shale is. found at a depth of over 200 feet bgs beneath

the Site. Consequently, the Scales Shale would be a barrier to vertical groundwater flow

to the regional aquifers. Again, the assertion that this pathway is functionally

incomplete is supported by the results of sampling deeper bedrock wells. Tritium was

not detected above background levels in any of these deeper wells.

Tritium has been found in surface water at the Site on three occasions. The first occasion

was during the actual releases from the individual vacuum breakers when the water

ponded on the land surface for a short time on the Braidwood Station property." The

second situation occurred when groundwater, containing tritium, discharged to the

pond to the north of Smiley Road. The third situation occurred, in the case of the VB-1

area, when groundwater flowed into the perimeter ditch.

In the first situation, the potential for exposure no longer exists because the ponded

water has seeped into the underlying soils and into the groundwater. The depth to the

groundwater is at least 5 to 8 feet bgs at the Site. It is very unlikely that the water table

will rise above the ground surface and create a surface water situation in the future.

Consequently, worker exposure (direct contact) on the Braidwood Station property to

water ponded on the land surface is not possible. In addition, any further exposure

beyond the initial ponding of water in the ditch to the south of Smiley Road is

II And to some extent in the ditch located south of Smiley Road.
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non-existent for the same reason. Any surface water in this ditch currently represents

normal street run-off from the adjacent roadway and surrounding areas.

The second situation involves the transport of elevated levels of tritium in groundwater

off the Braidwood Station property and into the pond to the north of Smiley Road. The

pond is on private property,' 2 has been used for recreational purposes in the past, and

can be anticipated to be used for recreational purposes in the future. Therefore, there is

a potential for direct contact and ingestion exposure to tritium by recreational users of

this pond.

The third scenario involves the flow of tritium in groundwater from VB-1 into the

perimeter ditch that flows to the north. The perimeter ditch is located within the

boundaries and fence line of Exelon's property. As such, the only exposure would be

worker exposure (direct contact) during maintenance or monitoring activities.

7.5 SUMMARY OF EXPOSURE ROUTES

In summary, there are three complete exposure routes for tritium:

* Groundwater ingestion by private well users when the wells are completed in the

shallow sand aquifer;

" Recreational users of the ponds north of Smiley Road; and

" Braidwood Station workers involved with maintenance and monitoring of the

perimeter ditch.

At this time, based upon the wealth of groundwater and surface water data provided in

this report, none of the receptors at the above exposure points are at risk. The

concentration of tritium in the groundwater or surface water at any of these three

exposure points is significantly below the 20,000 pCi/L standard for groundwater.

Specifically, there is no private property in the Site area with a groundwater

concentration of tritium that exceeds the groundwater standard (20,000 pCi/L) in the

shallow sand aquifer' 3. The surface water samples collected from Exelon pond14 and the

12 The pond directly north of Smiley Road (Exelon Pond) is on property recently purchased by Exelon and

is now part of the Braidwood Station property. Exelon is constructing a fence to prevent use of the pond
for recreational purposes, and the land will have its deed restricted to prevent the use of groundwater for
potable purposes.
13 There is an area at the southeast comer of the pond directly north of Smiley Road that contains tritium
that exceeds the groundwater standard. However, Exelon owns this land and restrictions are in place to
prevent the installation and use of shallow wells on this property.
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other nearby ponds to the northwest and northeast have not contained tritium that

exceeds the 20,000 pCi/L groundwater criteria: Likewise, concentrations of tritium

measured in surface water samples from the perimeter ditch as it flows off the Site have

all been at levels less than the 20,000 pCi/L groundwater criteria. In summary, although

there are three potentially complete exposure routes for tritium migration from the RECs

(historic vacuum breaker releases), there has not been an exposure to those receptors.

Further, predictive calculations indicate that there will not be an exposure to these

receptors in the future.

14 This pond is currently owned and controlled by Braidwood Station.
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8.0 CONCLUSIONS

The purpose of this report is to provide the IEPA a summary of Site characteristics as

they relate to the sources, migration pathways, and extent of tritium in groundwater at

the Braidwood Station Site.

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

* Groundwater use in the Site area is both in the upper shallow sand aquifer (20 to

30 feet deep) and in the deeper bedrock formations used regionally for municipal

and private water supplies (depths of 600 to 1,700 feet).

a The upper, shallow groundwater flows beneath the Site in a generally south to north

manner, flowing from the Cooling Lake toward the ponds located north of the

Braidwood Station property.

0 Depth to water in this upper shallow sand aquifer ranges from 5 to 15 feet. The

deeper bedrock water supply aquifers are separated from the shallow system by a

number of regionally identified aquitards.

* Braidwood Station employs the blowdown line to return water from the Cooling

Lake back to the Kankakee River. This blowdown line also serves as a permitted

discharge point for the Station's sewage treatment plant and liquid radwaste system.

0 The discharges from liquid radwaste contain tritium.

0 Historical failures at the three vacuum breaker valves (VB-1, VB-2, and VB-3) have

resulted in the release of tritium to the groundwater at this Site. The distributions of

tritium in groundwater at this Site are consistent with historical releases from these

three subject vacuum breakers.

0 There are two localized areas on the Site where tritium is detected above the

groundwater standard (20,000 pCi/L). The first area is south of Smiley Road and

downgradient of VB-2 and VB-3 is approximately 4.5 acres. The second area is north

of VB-1 and is less than 2.0 acres.

0 Tritium above the background. or ambient concentration (assumed to be 200 pCi/L

in this study) has migrated into, and through, the pond located north of Smiley

Road. The distance to the leading edge of the tritium plume (above the ambient

concentration) from the source (VB-2 and VB-3) is approximately 2,400 to 2,800 feet.

* Deeper private water supply wells that are downgradient of the main tritium plume

contain ambient concentrations of tritium. Regional aquitards act as vertical barriers

to migration of tritium from surficial aquifers to deeper bedrock aquifers. This

finding is consistent with an understanding of vertical groundwater flow.
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* There are three complete exposure routes, or pathways, for tritium migration at the

Site involving the following receptors:

" Groundwater ingestion by private weU users

• Recreational users of the ponds

* Braidwood Station workers

* At this time, based upon the wealth of groundwater and surface water data

provided in this report, none of the above receptors are at risk.

* A BIOSCREEN model (a future migration analysis) indicates that even under

conservative assumptions, the elevated concentrations of tritium will not migrate to

private property at levels that exceed the groundwater standard.

In summary, CRA believes that the information collected to date is sufficient to develop

future documents to support remediation of the Site. The nature of the sources, the

extent of the contamination, the fate and transport of the contamination, the

identification of complete exposure routes and receptors, and the future potential for

migration have been well characterized.

The studies performed to date are sufficýint to begin remedial action planning and

develop remedial objectives. There are, however, some minor data gaps that need to be
filled as part of the remedial action planning process. These requirements are clearly

stated in the next section.
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9.0 PLAN OF ACTION

The following discussion presents a plan of proposed activities intended to be

completed in the near future.

9.1 FILL DATA GAPS

There are no significant data gaps with regard to characterization. However, there are

some items that need to be addressed to better define potential remedial actions. For

instance, additional water level and tritium data collection within and around the

perimeter ditch would be useful for developing controls to prevent further tritium

migration. Also, additional water level monitoring near the pond north of Smiley Road

will be helpful in understating the hydraulics of the pond and its use in a remedial

action. The pond north of Smiley Road has been instrumented with a pressure

transducer to continuously monitor the water levels.

9.2 GROUNDWATER MONITORING

Exelon will prepare a plan to install new monitoring wells and abandon temporary

wells. In addition, this plan will outline the frequency of monitoring and analyses for

the permanent monitoring well network. Trigger levels of tritium concentrations will be

developed and discussed in this plan. Eventually, this plan will be integrated with the

remedial action selected for the Site and its operation and monitoring requirements.

Exelon will install permanent 2-inch diameter monitoring wells to be part of the long

term, routine, groundwater monitoring program. Some temporary wells will be

plugged and abandoned.

9.3 REMEDIATION

The tritium concentrations in groundwater and surface water at the Site were compared

to the 20,000 pCi/L standard provided in 35 IAC 620 Section 4.10 (e). This standard is

for a Class I groundwater as characterized by 35 IAC 620 Section 210. The groundwater

in the shallow sand aquifer is considered a Class I aquifer based upon its hydraulic

properties and its use as a potable water supply in the Site area.

01e841 (12) 
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Exelon will prepare a Remedial Objectives Report (using the guidance provided

35 IAC 740), which will be used to develop a Remedial Action Plan (RAP) for this Site.

CRA anticipates that procedures presented in the Tiered Approach to Corrective Action

Objectives (TACO) (35 IAC 742) will be use to develop these Remedial Objectives.

Data gathering activities to be undertaken include:

* Pumping and water level monitoring at the existing Recovery Wells to better assess

the hydraulic properties for the shallow sand aquifer;

* Depth-specific sampling in the pond located north of Smiley Road to better estimate

tritium concentrations if the pond is to be pumped; and

* Sampling of groundwater for general chemistry and other parameters which might

be required for design purposes or for regulatory requirements.

Exelon has already initiated a feasibility study of various potential remedial actions.

One option that can be implemented quickly easily is pumping the surface water from

Exelon Pond, piping the water to the south, and discharging the water (untreated) into

the blowdown line at VB-2. A similar approach is being considered for the smaller

tritium plume near the perimeter ditch and north of VB-I. Here, the surface water in the

perimeter ditch or a recovery well would also be pumped and piped directly to the

blowdown line at VB-l15

This remedial action is meant to be an interim or time critical remedy that will then

become part of a long term remedial action plan. In other words, this remedy can be

implemented soon, but other remedial components such as additional groundwater

pumping, discharge to the new blowdown line, or monitored natural attenuation will

take longer.

These interim remedies (either the pond-to-blowdown line or pumping the plume near

the perimeter ditch-to-blowdown line) have been selected because they will achieve

these goals:

" Design and construction that can be completed quickly;

* Regulatory review is currently proceeding;

• These remedies prevent further migration of the groundwater with tritium above the

20,000 pCi/L standard past the pond or into the perimeter ditch;

15 At this time Exelon is considering either upgrading the existing blowdown line and its vacuum breaker
valves or perhaps installing a new blowdown line.
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* A system which prevents the further off-Site migration of residual tritium greater
than 200 pCi / L;

" This system will slow, if not stop, the migration of tritium above the background
standards to private property north of the Exelon Pond; and

* This system will reduce the mass of tritium in the groundwater.

At the time of this report Exelon has been in discussion with the IEPA, the Office of the
Attorney General, and the Will County State's Attorney regarding this interim remedial
action.
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TAu " 4,1 . .8e I Of 5

SUMMARY OF PERMANENT AND TEMPORARY MONITORING WELL SPECIFICATIONS

EXELON GENERATION
BRAIDWOOD STATION

Ground Top of Riser Boring Screen Screen Top Screen Bottom WVell Stickup

Well Sm face Elevation Total Depth Interval Elevation Elevation Diameter Well Height

Number (NGVD)' (NGVD) (ft BGS)' (ft BGS) (NG VD) (NGVD) (inches) Material (ft AGS) 3

A-] 594.28 597,00 15.0 10 to 15 584,28 579Q28 1 PVC4  2.72

A-1D 594.32 597.34 25.0 20 to 25 574.32 569,32 1 PVC. 3.02

B-01 594.58 598.65 15,0 10 to 15 584.58 579.58 1 PVC 4.07

6-01D 594.69 596.53 28,0 23 to 28 571.69 566,69 1 P1VC 1.84

BL-01 600.38 605.58 17.0 12 to 17 588.38 583.38 1 PVC 5.20

BL-02 600.16 604.84 14.5 9.5 to 14.5 590.66 585.66 1 PVC 4.68

BL-03 600.60 604.50 23.0 18 to 23 582.60 577.60 1 PVC 3.90

BL-04 599.76 601.91 14.5 10 to 15 589,76 584.76 I PVC 2.15

BL-05 599.76 602.60 21.0 16 to 21 583.76 578.76 1 PVC 2.84

BL.06 597.74 601,83 15,0 10 to 15 587.74 582,74 1 PVC 4,09

BL-07 597,57 601.08 15.0 10 to 15 587.57 582.57 1 PVC 3.51

BL-08 598.53 602.29 15.0 10 to 15 588.53 583.53 1 PVC 3.76

BIL09 5  599.75 602.75 12.5 7.5 to 12.5 592.25 587.25 1 IVC *3.00

BL-09 599.60 602.49 22.0 16 to 21 583.60 578.60 1 IVC 2.89

BL09D 599.65 600.36 29.0 - 24 to 29 575.65 . . 570.65 1 PVC 0,71

BL-10 602.49 605.37 15.0 10 to 15 592,49 587.49 1 PVC 2.88

BL-10D 602.43 605,16 32.0 27 to 32 575.43 570,43 1 PVC 2.73

BL-11 597.47 600.65 15.0 10 to 15 587.47 582.47 1 PVC 3,18

BL-I ID 597.34 599.09 28.0 23 to 28 574.34 569,34 1 PVC 1.75

BL-12 598.03 601.60 15.0 10 1o 15 588B03 583.03 1 PVC 3.57

BL-12D 598.10 599.87 28.0 23 to 28 575.10 570.10 1 PVC 1.77

Bl-13 598.07 601.37 15,0 10 to 15 588.07 583.07 1 I'VC 3,30

IIL-13D 598.05 600.82 24.5 19.5 to 24.5 578,55 573,55 1 PVC 2.77

BL.14 597.34 601.26 15.0 10 t0 15 587,34 582.34 1 PVC 3.92

BL-14D 597,46 599,90 26.5 21.5 to 26.5 575,96 570.96 1 PVC 2.44

BL-15 597.29 600.98 15.0 10 to 15 587.29 582.29 1 PVC 3.69

BL-15D 597.54 598.50 24.0 19 to 24 578.54 573.54 1 PVC 0.96

BL-16 597.12 600.30 15.0 10 to 15 587.12 582.12 1 PVC 3.18

BL-16D 597.28 598.17 24.0 19 to 24 578.28 573.28 I PVC 0.89

BL-17 597.01 597.62 14.5 9.5 to 14.5 58751 582,51 1 PVC 0.61

BL-17D 597.01 598.11 25.0 19 to 24 578.01 573.01 1 PVC 1.10

BL-18 596.82 597.59 14.5 9.5 to 14,5 587,32 582.32 1 PVC 0,77

BL-18D 596.66 598.57 27.0 22 to 27 574.66 569.66 1 PVC 1.91

BL-19 594.94 595.55 9.0 4 4to 9 590.94 585.94 1 PVC 0.61

BL-19D 595.06 596.93 28.2 23.2 to 28.2 571.86 566.86 1 PVC 1.87

BL-20D 596.89 600.45 29.0 23 to 28 573,89 568.89 1 PVC 3.56

CRA 016841(12)



TABLE 4.1 A 4age 2 of 5

SUMMARY OF PERMANENT AND TEMPORARY MONITORING WELL SPECIFICATIONS
EXELON GENERATION

BRAIDWOOD STATION

Ground Top of Riser Boring Screen Screen Top Screen Bottom Well Stickup

Well Surace Elevation Total Depth Interval Elevation Elevation Diameter Well Height

Number (NGWD)' (NGVO) (ft BGS) 2  (ft BGS) (NGVD) (NGVD) (inches) Material (flAGS)3

C-1 595.00 595,78 14.0 9 to 14 586.00 581.00 1 PVC 0.78
C-ID 595.00 595.87 25,0 19 to 24 576.00 571.00 1 PVC 0.87

C-2 606,94 610,91 15.5 10.5 to 15.5 596.44 591.44 1 PVC 3,97

C.2D 606.82 609.03 27.5 22.5 to 27.5 584.32 579.32 1 PVC 2.21
D-I 599.64 603.69 15,0 10 to 15 589.64 584,64 I PVC 4.05

D-ID 599.82 603.77 27.0 22 to 27 577,82 572.82 1 PVC 3.95

D-2 598.78 601.92 12.0 7 to 12 591.78 586,78 1 PVC 3.14
D-21) 598.65 601.47 28.0 22 to 27 576.65 571.65 1 PVC 2.82

D-3 599.00 602.48 12.0 7 to 12 592.00 587.00 I PVC 3,48
D-3D 598.91 602.22 28.0 22 to 27 576.91 571.91 1 PVC 3.31

D-4 598.48 602.55 15.0 10 to 15 588.48 583,48 1 PVC 4.07

D-5) 598.58 602,27 12.0 7 to 12 591.58 586,58 1 PVC 3.69

F-I 595,27 596.25 14.0 9 to 14 586.27 581,27 1 PVC 0,98

F-Il) 595,27 596.19 25.0 19 to 24 576.27 571,27 1 PVC 0,92

F-2D 594.05 597.26 25,0 20 to 25 574.05 569.05 1 PVC 3.21

F-3D 594.59 597.36 25.0 20 to 25 574.59 569,59 1 PVC 2.77

F-4D 595,57 599.59 29.5 24.5 to 29.5 571.07 566.07 1 PVC 4.02

F-SD 593.38 595.96 27.0 22 to 27 571.38 566,38 1 PVC 2.58

F-61) 595.05 597.28 27.5 22.5 to 27.5 572.55 567.55 1 PVC 2.23

F-7D 594.38 596,37 28.0 23.to 28 571.38 566.38 1 PVC 1.99

F-8D 594.60 598.42 26.0 21 to 26 573.60 568.60 1 PVC 3.82

G-I 590.70 595.35 14.5 9.5 to 14.5 581.20 576.20 1 PVC 4,65

G-2 590.24 590,82 14.5 9,5 to 14.5 580.74 575,74 1 PVC 0.58

G-21 590.05 590.65 25.0 19 to 24 571,05 566,05 .1 PVC 0,60

G-3 592.34 592.93 14.5 9.5 to 14.5 582.84 577.84 1 PVC 0,59

MW-101 599.49 602.77 10.0 5 to 10 594,49 589.49 2 PVC 3.28

MW-102 602.42 605.70 11.0 6 to 11 596.42 591.42 2 PVC 3.28

MW-103 595.72 598.84 8.0 3 to 8 592.72 587.72 2 PVC 3.12

MW-104 596.60 598.80 8.0 3 to 8 593.60 588.60 2 PVC 2.20

MW-105 597,29 600.74 16.0 5 to 15 592.29 582.29 2 PVC 3.45

MW-105D 597.22 598.20 24.0 19 to 24 578.22 573.22 1 PVC 0.98

MW-t06 599.60 602.73 16.0 5 to 15 594,60 584.60 2 PVC 3.13

MW-106D 599.70 601.81 27.0 22 to 27 577.70 572.70 1 PVC 2.11

MW-107 599.85 603.24 16.0 5 to 15 594.85 584.85 2 PVC 3.39

MW-l08 599.76 603.10 16.0 5 to 15 594.76 584.76 2 PVC 3.34

MW-109 598,81 601.23 16.0 5 to 15 593.81 583.81 2 PVC 2.42

CRA 06P 1 (12)



I

TABtt 4.1

SUMMARY OF PERMANENT AND TEMPORARY MONITORING WELL SPECIFICATIONS
EXELON GENERATION
BRAIDWOOD STATION

Iage 3 of S

Well

Number

MW-I 10
MW-I]1

MW-Ill1D
MW-112

MW-1 12D
MW. 113

MW- II3D
P-1
P-2

P-2D
P-3
P-4

P-4D
PAD

P-SD
P-6
P-7
P-8
P-9
P-10
P-I0
P-12

P-13D
P-14

P-14D
PS-I
PN-2
PS-3
PS-4
PS-5
PS-6

RW-I
RW-2
RW-3
RW-4
S-I

Ground lop of Riser

Surface Elevation

(NGVD)' (NG VD)

604,01
603.29
603.17
598.57
598.61
596,10
596,14
594.90
595.65
595.88
595,69
595.69
596.46
596.34
596.34
597,57
599.77
595.49
598.55
596,08
595.19
595.56
596.11
596.52
596.65
543.95
542.12
547.16
547.78
548,41
543.94
596.68
596,59
596,24
596.31
594.99

607.27
607.20
605.05
602.62
600.85
599.77
596.90
595,59
596.27
596.55
596.26
597.14
599.22
597.06
599.37
597.85
600.24
596,24
599.19
596,58
596.23
596.13
598.76
599.14
598.50
546.13
546176
550.09
548.90
550.24
147.40
599.36
599.30
599.19
598.77
595.60

Boring
Total Depth
(ft BGS)2

20.0
16.0
26.5
16.0
26.0
16.0
25.0
14,5
14.5
24.0
14.5
14.5
27.0
15.0
27.0
14.5
14.5
14.5
14.5
14.5
14.5
14.5"

27.0
15.5
28.0
12.0
11.0
12.0

13,75
13.0
12.0
28.0
25.0
24.0
24.0
14,5

Screen

Interval

(ft iGS)

9.5 to 19.5
5.5 to 15,5

21.5 to 26,5
5.5 to 15.5
21 to 26

5.5 to 15.5
19 to 24

9,5 to 14.5
9.5"to 14.5

18.5 to 23.5
9.5 to 14.5
9.5 to 14,5
22 to 27
10 to 15
22 to 27

9.5 to 14.5
9.5 to 14.5
9,5 to 14.5
9.5 to 14.5
9.5 to 14.5
9.5 to 14.5
9.5 to 14,5
22 to 27

10.5 to 15.5
23 to 28
6 to 11
5 1to 0
6 to 1

8.75 to 13.75
8 to 13
7 to 12
5 to 25
4 to 24
4 to 24
4 to 24

9.5 to 14.5

Screen Top
Elevation

(NCVD)

594.51
597.79
581.67
593.07
577.61
590.60
577.14
585.40
586.15
577.38
586.19
586.19
574.46
586.34
574.34
588.07
590.27
585.99
589.05
586.58
585,69
586.06
574.11
586.02
573,65
537,95
537.12
541,16
539.03
540.41
536.94
591.68
592.59
592.24
592.31
585.49

Screen Bottom
Elevation

(NGVD)

Well Stickup

Diameter Well Height

(inches) Material (ft AGS)'

584.51
587.79
576.67
583.07
572,61
580,60
572.14
580.40
581.15
572,38
581.19
581.19
569.46
581.34
569.34
583.07
585.27
580.99
584.05
581.58
580.69
581.06
569.11
581.02
568.65
532.95
532.12
536.16
534,03
535.41
531.94
571.68
57259
572.24
572.31
580.49

2
2
2
2
1
2

4
4
4
4

1

PVC
PVC
PVC
PVC
PVC
Pvc
Pvc
PVC
PVC

PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC

3.26
3.91
1.88
4.05
2.24
3.67
0,76
0.69
0.62
0.67
0.57
1.45
2.76
0.72
3.03
0.28

0.47
0.75
0.64
0.50
1.04
0.57
2.65
2.62
1.85
2.18
4,64
2.93
1.12
1.83
3.46
2.68
2.71
2.95
2.46
0.61

CRA 016641 (12)



TABLt 4.1 1I.6,4 o[ 5

SUMMARY OF PERMANENT AND TEMPORARY MONITORING WELL SPECIFICATIONS
EXELON GENERATION

BRAIDWOOD STATION

Ground Top of Riser Boring Screen Screen Top Screen Bottom Well Stickup

Well Surface Elevation Total Depth lnte'al Elevation Elevation Diameter Well Height

Number (NGVI)) (NG lq)) (ft BGS)2  (ft BGS) (NGVD) (NGVD) (inches) Material (ft AGS)3

S-ID 594,94 596.92 28.0 22 to 27 572.94 567.94 I PVC 1.98

S-2 592.72 593.32 14.5 9.5 to 14,5 583,22 578.22 1 PVC 0.60

5-21) 592.72 593.98 24.0 18.5 to 2315 574.22 569.22 1 PVC 1.26

S.3 592.65 593.37 14.5 9.5 to 14,5 583,15 578.15 1 PVC 0.72

S-4 594.23 594,63 14.5 9.5 to 14.5 584.73 579.73 1 PVC 0.40

S-4 D 593.91 596.67 25.5 19.5 to 24.5 574.41 569.41 1 PVC 2.76

S-5 592.76 593,44 14.5 9.5 to 14.5 583.26 578,26 1 PVC 0.68

S-6 594.99 595.57 14.5 9.5 to 14.5 585,49 580,49 1 PVC 0.58

S-7 593.54 594.73 13.6 8.6 to 13.6 584.94 579.94 1 PVC 1.19

S-7D 593.50 596,53 27.5 22.5 to 27,5 571.00 566.00 1 PVC 3,03

VB-1-1 602.14 605.62 15.0 10 to 15 592,14 587.14 1 PVC 3.48

VB-1-ID 602,14 604.52 32.0 27 to 32 575.14 570.14 1 PVC 2.38

VB-I-2 599.94 604K65 15.0 10 to 15 589.94 584.94 1 PVC 4.71

VB-1-2D 600.02 601.89 28.0 23 to 28 577.02 572.02 1 PVC 1.87

VB-1-3 599.64 603,61 15.0 10 to 15 589.64 584.64 1 PVC 3.97

VB-I-13D 599.55 601.95 27,5 22,5 to 27.5 577.05 572.05 1 PVC 2.40

VB-I-4 599.32 601.50 15.0 10 to 15 589.32 584.32 1 PVC 2.18

VB-1-41) 599.93 602.01. 28.0 23 to 28 576.93 571,93 1 PVC 2.08

,VB-1-5 600.,7 603.85 15,0 10 to 15 590.17 585.17 1 PVC 3,68

"B.-1-5D• 600.26 602.29 28.0 23 to 28 577.26 572.26 1 PVC 2.03

VB-I-6 602.16 605.34 15.0 10 to 15 592.16 587,16 1 PVC 3.18

V1-1-6D 601.86 605.53 28,0 22 to 27 579.86 574.86 1 PVC 3.67

VII.B17 600,60 603.62 15.0 10 to 15 590.60 585,60 1 PVC 3.02

VB-1-7D 600.48 602.80 26.2 21.2 to 26,2 579.28 574,28 1 IVC 2.32

VB-I-8 600.32 603.36 15,0 10 to 15 590.32 585.32 1 PVC 3,04

V13-1-81) 600.15 602.49 26.0 21 to 26 579.15 574.15 1 PVC 2.34

Iv'B.1-9 598.92 601.86 15,0 10 to 15 588.92 583.92 1 PVC 2.94

VB-1.9D 598.69 601.61 27.0 22 to 27 576.69 571.69 1 PVC 2.92

VB-2-1 601.27 605.71 15.0 10 to 15 591.27 586.27 1 PVC 4.44

VB-2-2 596.82 600.16 15.0 10 to 15 586.82 581.82 1 PVC 3.34

VB-2.2D 596.49 598.95 30.5 24.5 to 29.5 571.99 566.99 1 PVC 2.46

VB-2-3 595.95 600.16 15.0 10 to 15 585.95 580.95 1 PVC 4.21

VB-2-4 596.08 600.82 15.0 10 to 15 586.08 581,08 1 PVC 4.74

VB-2-5 595.76 599.82 15.0 10 to 15 585.76 580.76 1 PVC 4,06

VB-2-5D 595.76 596.78 25.0 19 to 24 576.76 571.76 1 PVC 1.02

VB-2-6 596.01 601.44 15.0 10 to I5 586.01 581,01 1 PVC 5.43

CRA Ol064 (12)



TABLr 4,1 r.6e 5 of.5

SUMMARY OF PERMANENT AND TEMPORARY MONITORING WELL SPECIFICATIONS

EXELON GENERATION
BRAIDWOOD STATION

Well

Number

VB-2-6D
VB-2-7

V13-2-7D

VB-2*8
VB-2-9

VB3-2-9D
VB-3-1

VB-3-2
V13-3.3

V13-34
VB-3-4D
VB-3-5
V13.3-6
VB-3-7

VB-3-7D
VB-3-8

V13-3-91).
VB-3-10

VB-3-10D

Ground
Suface

(NG VD)

596.01
600.51
600.51
598.18
596.31
596.26
596.38

596.49
596027

596.18
596.18

595,94
595.89
596.24
596.24
596.44
595,68

596,43
596.49

Top of Riser
Elevation

(NGVD)

596,77
602.04
602.28
599.05
599,48
599,93
600.99
601.51

600.03
601.37

600.82
599.24
599.18
599,49
597.04
599.51

596.62
599.28

598,44

Boring
Total Depth

(ft GS) 2

25.0
15.0
26.0
15.0
14.0
28.0
15.0

15.0
15.0

15.0

25.0
15.0
15,0

12,0
25.0
12.0
25.0
1130
23.5

Screen
Interval

(ft BGS)

19 to 24
10 to 15
20 to 25
10 t I5
9 to14

21 to 26
10 to 15

10 to 15
10 to 15
10 to i5
20 to 25
10 to 15

10 to 15
7 to 12

19 to 24
7 to 12

19.5 to 24.5

8 to 13
18,5 to 23.5

Screen Top
Elevation

(NGOW)

577.01
590.51
580.51
588-18
587,31
575.26
586.38

586.49
586.27
586.18
576.18
585.94
585,89
589.24
577.24

589.44
576.18
588.43
577,99

Screen Bottom
Elevation

(NGW.)

572.01
585.51
575.51

583.18
582.31
570.26
581.38

581.49
581.27
581.18
571.18

580.94
580.89
584.24
572.24
584.44
571,18
583.43
572.99

Well
Diameter

(inches)

1

.1

Well
Material

PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC
PVC

Stickup
Height

(flAGS)3

0.76
1.53
1.77
087
3.17
3.67
4.61
5.02
3.76
5.19
4.64
3,30
3.29
3.25
0,80
3.07
0.94
2.85
1,95

NGVD- National Geodetic Vertical datum
2 ft BGS- feet below ground surface

3 FT AGS- feet above ground surface

PVC -polyvinyl chloride

Well was abandoned and replaced

Survey data incomplete

CR A 01684 if2)



TABLE 4.2 Page I of 9

SUMMARY OF GROUNDWATER ELEVATIONS
EXELON GENERATION
BRAIDWOOD STATION

Top of Casing
(ft ansl)2

Depth to Water
(ft btoc) 3

Groundwater Elevation
(ft ams!)Monitoring Location Date

A-1
A-1

A-ID
A-ID
BL-01
BL-01
BL-02
BL-02
BL-03
BL-03
BL-04
BL-04
BL-05
BL-05
BL-06
BL-06
BL-07
BL-07
BL-08
BL-08
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09

BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-10
BL-10

BL-10D
BL-10D
BL-1I
BL- 11

BL-11D
BL-11D
BL-12
BL-12

BL-12D

CRA 016841 (12)

1/10/2006
1/11/2006
1/10/2006
1/11/2006

11/15/2005
1/5/2006

11/15/2005
1/5/2006

11/15/2005
1/5/2006

11/15/2005
1/5/2006

11/15/2005
1/5/2006

11/15/2005
1/5/2006

11/15/2005
1/5/2006

11/15/2005
1/5/2006

11/15/2005
12/21/2005
12/23/2005

1/5/2006
1/11/2006
2/1/2006

2/10/2006
2/15/2006
12/21/2005
12/23/2005
1/5/2006

1/11/2006
2/1/2006

2/10/2006
2/15/2006
11/15/2005
1/4/2006

12/15/2005
1/4/2006

11/15/2005
1/3/2006

12/15/2005
1/3/2006

11/15/2005
1/3/2006

12/15/2005

597.00
597.00
597.34
597.34
605.58
605.58
604.84
604.84
604.50
604.50
601.91
601.91
602.60
602.60
601.83
601.83
601.08
601.08
602.29
602.29
602.49
602.49
602.49
602.49
602.49
602.49
602.49
602.49
600.36
600.36
600.36
600.36
600.36
600.36
600.36
605.37
605.37
605.16
605.16
600.65
600.65
599.09
599.09
601.60
601.60
599.87

9.01
9.01
9.33
9.33
13.43
13.09
12.92
12.59
13.34
12.91
10.93
10.50
11.77
11.39
11.00
10.63
10.28
10.11
11.40
11.13
11.82
11.40
11.31
11.18
11.01
10.65
10.44
10.35
9.40
9.35
9.21
9.08
8.68
8.48
8.37
14.29
14.03
14,89
13.81
9.70
9.41
7.82
7.56
10.41
10.05
8.54'

587.99
587.99
588.01
588.01
592.15
592.49
591.92
592.25
591.1.6
591.59
590.98
591.41
590.83
591.21
590.83
591.20
590.80
590.97
590.89
591.16
590.67
591.09
591.18
591.31
591.48
591.84
592.05
592.14
590.96
591.01
591.15
591.28
591.68
591.88
591.99
591.08
591,34
590.27
591.35
590.95
591.24
591.27
591.53
591.19
591.55
591.33



TABLE 4.2 Page 2 of 9

SUMMARY OF GROUNDWATER ELEVATIONS'
EXELON GENERATION
BRAIDWOOD STATION

Top of Casing Depth to Water Groundwater Elevation

Monitoring Location Date (ft amnsl) (ft btoc) 3  (ft amsl)

BL-12b 1/3/2006 599.87 8.40 591.47
BL-13 11/15/2005 601.37 10.27 591.10
BL-13 1/3/2006 601.37 9.94 591.43

BL-13D 12/15/2005 600.82 9.39 591.43
BL-13D 1/3/2006 600.82 9.17 591.65
BL-14 11/715/2005 601.26 9.91 591.35
BL-14 1/3/2006 601.26 9.65 591.61

BL-14D 12/15/2005 597.46 8.49 588.97
BL-14D 1/3/2006 597.46 8.26 589.20
BL-15 11/15/2005 600.98 9.98 591.00
BL-15 1/3/2006 600.98 9.57 591.41

BL-15D 12/16/2005 598,50 6.20 592.30
BL-15D 1/3/2006 598.50 6.92 591.58
BL-16 11/15/2005 600.30 9.40 590.90
BL-16 1/3/2006 600.30 9.05 591.25

BL-16D 12/16/2005 598.17 7.10 591.07
BL-16D 1/3/2006 598.17 6.92 591.25
BL-17 12/1/2005 597.62 6.47 591.15
BL-17 12/5/2005 597.62 6.50 591.12
BL-17 1/3/2006 597.62 6.37 591.25

BL-17D 12/12/2005 598.11 7.21 590.90
BL-17D 1/3/2006 598.11 6.80 591.31
BL-18 12/1/2005 597.59 6.71 590.88
BL-18 1/3/2006 597.59 6.52 591.07
BL-19 12/1/2005 595.55 5.04 590.51
BL-19 1/3/2006 595.55 4.93 590.62

BL-20D 12/21/2005 600.45 9.40 591.05
BL-20D 12/23/2005 600.45 9.56 590.89
BL-20D 1/4/2006 600,45 9.16 591.29

C-1 12/12/2005 595.78 7.21 588.57
C-1 1/3/2006' 595.78 6.78 589.00

C-AD 12/12/2005 595.87 7.35 588.52
C-ID 1/3/2006 595.87 6.79 589.08
C-2 1/24/2006 610.91 9.00 601.91
C-2 2/1/2006 '610.91 8.50 602.41
C-2 2/10/2006 610.91 8.56 602.35
C-2 2/15/2006 610.91. 8.70 602.21

C-2D 1/24/2006 609.03 7.09 601.94
C-2D 2 / 1 / 2006 609.03 6.75 602.28
C-2D 2/10/2006 609.03 6.76 602.27
C-2D 2/15/2006 609.03 6.90 602.13

D-1 12/6/2005 603.69 12,10 591.59
D-1 1/4/2006 603.69 11.90 591.79

D-1D 12/22/2005 603.77 12.10 591.67
D-1 D 12/23/2005 603.77 12.04 591.73
DAD 1/4/2006 603.77 12.00 591.77

C RA 01641 (12)



TABLE 4.2 Page 3 of 9

SUMMARY OF GROUNDWATER ELEVATIONS 1

EXELON GENERATION
BRAIDWOOD STATION

Top of Casing

(ft amsl) 2
Depth to Water Groundwater Elevation

(ft btoc) 3 (ft amsl)Monitoring Location Date

D-2
D-2

D-2D
D-2D
D-3
D-3

D-3D
D-3D
D-4
D-5
D-5
F-1
F-1

F-iD
F-1D
F-2D
F-3D
F-3D
F-4D
F-5D
F-6D
F-7D
F-8D
G-1
G-1
G-2
G-2

G-2D
G-3
G-3

MW-101
MW-101
MW-101
MW-101
MW-101
MW-101
MW-102
MW-102
MW-102
MW-102
MW-102
MW-103
MW-103
MW-103
MW-103
MW-103

CRA 0 I.R41i (12)

12/5/2005
1/4/2006

12/22/2005
1/4/2006

12/2/2005
1/4/2006

12/23/2005
1/4/2006
1/5/2006
12/2/2005
1/5/2006

12/12/2005
1/3/2006

12/12/2005
1/3/2006
1/9/2006
1/9/2006

1/12/2006
1/24/2006
1/24/2006
1/24/2006
1/24/2006
1/24/2006
12/6/2005
1/5/2006
12/6/2005
1/5/2006
1/26/2006
12/6/2005
1/5/2006

7/28/2005
8/15/2005
9/30/2005
11/11/2005
11/15/2005
1/5/2006
7/28/2005
8/15/2005
11/11/2005
11/18/2005
1/5/2006

8/15/2005
10/17/2005
11/11/2005
11/15/2005

1/5/2006

601.92
601.92
601.47
601.47
602,48
602.48
602.22
602.22
602.55
602.27
602.27
596.25
596.25
596.19
596.19
597.26
597.36
597.36
599.59
595.96
597.28
596.37
598.42
595.35
595.35
590.83
590.83
590.65
592.93
592.93
602.77
602.77
602.77
602.77
602.77
602.77.
605.70
605.70
605.70
605.70
605.70
598.84
598.84
598.84
598.84
598.84

10.52
10.31
9.95
9.76
11.05
10.85
10 71
10.60
11.09
10.86
10.57
7.40
7.19
7.35
7.10
7.26
8.57
8.67
10.87
6.65
9.26
8.48
9.70
5.55
5.03
5.31
4.81
3.65
7.25
6.85

12.25
11.01
11.49
11.67
11.60
11.35
13.17
13.78
13.79
13.79
13.78
6.90
7.78
7.81

7.70
7.75

591.40
591.61
591.52
591.71
591.43
591.63
591.51
591.62
591.46
591.41
591.70
588.85
589.06
588.84
589.09
590.00
588.79
588.69
588.72
589.31
588.02
587.89
588.72
589.80
590.32
585.52
586.02
587.00
585.68
586.08
590.52
591.76
591.28
591.10
591.17
591.42
592.53
591.92
591,91
591.91
591.92
591.94
591.06
591.03
591.14
591.09



TABLE 4.2 Page 4 of 9

SUMMARY OF GROUNDWATER ELEVATIONS
EXELON GENERATION
BRAIDWOOD STATION

Top of Casing
(ft ansl) 2

Depth to Water
(ft btoc) 3

Groundwater Elevation
(ft amsl)

Monitoring Location Date

MW-104
MW-104
MW-104
MW-104
MW-104
MW-105
MW-105
MW-105
MW-105
MW-105
MW-105
MW-105
MW-105

MW-105D
MW-105D
MW-105D
MW-106
MW-106
MW-106
MW-106
MW-106
MW-106

MW-106D
MW-106D
MW-107
MW-107
MW-107
MW-107
MW-107
MW-107
MW-107
MW-108
MW-108
MW-108
MW-108
MW-108
MW-108
MW-108
MW-109
MW-109
MW-109
MW-109
MW-110
MW-110
MW-110
MW-1 10

CFLA 016841 (12)

7/28/2005
8/15/2005

11/11/2005
11/18/2005
1/5/2006

7/28/2005
8/15/2005
9/30/2005
10/17/2005
11/11/2005
11/15/2005
1/4/2006
1/5/2006

12/15/2005
12/16/2005
1/4/2006

7/28/2005
8/15/2005

11/11/2005
11/14/2005
1/4/2006
1/5/2006

12/16/2005
1/4/2006

7/28/2005
8/15/2005
9/30/2005
10/17/2005
11/11/2005
11/15/2005
1/5/2006

7/28/2005
8/15/2005
9/30/2005
10/17/2005
11/11/2005
11/15/2005
1/5/2006

7/28/2005
8/15/2005
11/11/2005
1/5/2006

11/11/2005
11/14/2005
11/15/2005

1/3/2006

598.80
598.80
598.80
598.80
598.80
600.74
600.74
600.74
600.74
600.74
600.74
600.74
600.74
598.20
598.20
598.20
602.73
602.73
602.73
602.73
602.73
602.73
601.81
601.81
603.24
603.24
603,24
603.24
603.24
603.24
603.24
603.10
603.10
603.10
603.10
603.10
603.10
603.10
601.23
601.23
601.23
601.23
607.27
607.27
607.27
607.27

7.67
9.72
8.77
8.75
8.59
7.82
8.38
9.50
9.19
9.41
9.30
6.05
6.05
6.76
6.81
6.48
9.13
9.66
10.71
10.82
10.42
6.48
9.84
9.52
9.62.
9.93
10.41
10.55
10.70
10.71
10.42
10.72
10.89
11.31
11.42
11.24
11.18
12.90
9.70
9.91
10.58
10.41
19.16
19.28
19.19
19.46

591.13
589.08
590.03
590.05
590.21
592.92
592.36
591.24
591.55
591.33
591,44
594.69
594.69
591.44
591.39
591.72
593.60
593.07
592.02
592.31
591.91
596.25
591.97
592.29
593.62
593.31
592.83
592.69
592.54
592.53
592.82
592.38
592.21
591.79
591.68
591.86
591.92
590.20
591.53
591.32
590.65
590.82
588.11
587.99
588.08
587.81



TABLE 4.2 Page 5 of 9

SUMMARY OF GROUNDWATER ELEVATIONS
EXELON GENERATION
BRAIDWOOD STATION

Top of Casing Depth to Water Groundwater Elevation

Monitoring Location Date (ft amnsl)2  (ft btoc) 3  (ft amsl)

MW-110 1/4/2006 607.27 19.46 587.81
MW-111 11/11/2005 607.20 16.78 590.42
MW-Ill 11/15/2005 607.20 16.74 590.46
MW-l11 1/4/2006 607.20 16.55 590.65

MW-I1ID 1/9/2006 605.05 14.35 590.70
MW-112 11/11/2005 602.62 12.19 590.43
MW-112 11/15/2005 602.62 12.13 590.49
MW-1 12 1/3/2006 602.62 11.77 590.85
MW-112 1/4/2006 602.62 11.77 590.85

MW-112D 1/9/2006 600.85 9.89 590.96
MW-113 11/11/2005 599.77 8.87 590.90
MW-113 11/15/2005 599.77 8.75 591.02
MW-113 12/5/2005 599.77 8.89 590.88
MW-113 1/3/2006 599.77 8.97 590.80

MW-113D 12/14/2005 596.90 6.12 590.78
MW-113D 1/3/2006 596.90 6.13 590.77

P-1 12/1/2005 595.59 5.08 590.51
P-1 1/5/2006 595,59 5.02 590.57
P-2 12/2/2005 596.27 5.95 590.32
P-2 1/3/2006 596.27 5.81 590.46
P-2 1/4/2006 596.27 5.81 590.46

P-2D 12/12/2005 596.55 6.26 590.29
P-2D 1/3/2006 596.55 6.08 590.47
P-2D 1/4/2006 596.55 6.08 590.47
P-3 12/2/2005 596.26 6.08 590.18
P-3 1/5/2006 596.26 5.91 590.35
P-4 12/l/2005 597.14 6.41 590.73
P-4 12/6/2005 597.14 6.50 590.64
P-4 1/3/2006 597.14 6.41 590.73
P-4 1/11/2006 597.14 6.31 590.83
P-4 1/18/2006 597.14 6.28 590.86

P-4 1/25/2006 597.14 6.21 590.93
P-4 2/1/2006 597.14 5.95 591.19
P-4 2/10/2006 597.14 5.98 591.16
P-4 2/15/2006 597.14 6.00 591.14

P-4D 12/23/2005 599,22 8.68 590.54
P-4D 1/3/2006 599.22 8,63 590.59
P-4D 1 /11/2006 599.22 8.55 590.67
P-4D 1/18/2006 599.22 8.50 590.72
P-4D 1/25/2006 599.22 8.48 590.74
P-4D 2/1/2006 599.22 8.06 591.16
P-4D 2/10/2006 599.22 8.20 591.02
P-4D 2/15/2006 599.22 8.28 590.94
P-4D 2/22/2006 599.22 8.16 591.06
P-5 12/1/2005 597.06 6.48 590.58
P-5 1/3/2006 597.06 6.45 590.61

CF,', 0168141 112)



~:;~ 
-~

TABLE 4.2

SUMMARY OF GROUNDWATER ELEVATIONS'
EXELON GENERATION

BRAIDWOOD STATION

Page 6 of 9

Monitoring Location Date

P-5D
P-5D
P-6
P-6
P-6
P-7
P-7
P-8
P-8
P-8
P-9
P-9
P-10
P-I0
P-1 I
P-11
P-12
P-12

P-13D
P-13D
P-13D
P-13D
P-13D
P-13D
P-13D
P-13D
P-13D
P-14

P-14D
PS-1
PS-1

PS-2
PS-2
PS-3
PS-3
PS-3
PS-4
PS-5
PS-6

RW- 1
RW- I
RW-2
RW-2
RW-3
RW-3
RW-4

CRA 016&41 (12)

12/23/2005
1/3/2006
12/1/2005
1/5/2006
1/18/2006
12/1/2005
1/5/2006

12/1/2005
12/6/2005
1/5/2006

12/5/2005
1/5/2006
12/5/2005
1/5/2006
12/5/2005
1/5/2006

12/5/2005
1/5/2006

12/23/2005
1/3/2006

1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/10/2006
2/15/2006
2/22/2006
1/24/2006
1/24/2006
12/22/2005
1/4/2006

12/22/2005
1/4/2006

12/22/2005
12/23/2005
1/4/2006
1/9/2006

1/10/2006
1/10/2006
12/1/2005
1/5/2006
12/1/2005
1/5/2006

12/2/2005
1/5/2006
12/2/2005

Top of Casing
(ft amsl) 

2

599.37
599.37
597.85
597.85
597.85
600.24
600.24
596.24
596.24
596.24
599.19
599.19
596.58
596.58
596.23
596.23
596,13
596.13
598.76.'
598.76
598.76
598.76
598.76
598.76
598.76
598.76
598.76
599.14
598.50
546.13
546.13
546.76
546.76
550.09
550.09
550.09
548.90
550.24
547.40
599.36
599.36
599.30
599.30
599.19
599.19
598.77

10.22
8.91
7.30
7.41
6.18
9.58
9.52
5.63
5,74
5,59
8.75
8.44
6.54
6.23
6.55
6.20
6.79
6;49
8.34
8.25
5.26
5.20
8.16
7.90
7.98
8.00
8.02
6.40
7.89
6.77
7.88
10.21
9.65
10.65
14.15
14,06
10.90
10.91
7.51
7.42
8.23
8.68
8.44
8.48
8.37
8.12

Depth to Water Groundwater Elevation
(ft btoc) 3 (ft amtsl)

589.15
590.46
590.55
590.44
591.67
590.66
590.72
590.61
590.50
590.65
590.44
590.75
590.04
590.35
589.68
590.03
589.34
589.64
590.42
590.51
593.50
593.56
590.60
590.86
590.78
590.76
590.74
592.74
590.61
539.36
538.25
536.55
537.11
539.44
535.94
536.03
538.00
539.33
539.89
591.94
591.13
590.62
590.86
590.71
590.82
590.65



TABLE 4.2

SUMMARY OF GROUNDWATER ELEVATIONS'
EXELON GENERATION

BRAIDWOOD STATION

Page 7 of 9

Monitoring Location

RW-4
s-1
S-1

S-ID
S-2
S-2
S-2
S-2
,-2
S-2

S-2
)-2D

S-2D
S-2D
S-2D
S-2D
S-2D
5-2D
S-3
S-3

S-4
5-4
-4D
5-5
5-5
S-6
5-6
S-7

5-7D

SG-2
SG-3
SG-A
SG-A
SG-A
SG-B
SG-B
SG-B
SG-B
SG-C
SG-C
SG-C
SG-C

VB-I-ID
VB-I-ID
VB-1-2

Date

1/5/2006
12/5/2005
1/5/2006
1/26/2006
12/5/2005
1/3/2006
1/5/2006
2/1/2006

2/10/2006
2/15/2006
2/22/2006
12/12/2005
1/3/2006
1/5/2006
2/1/2006

2/10/2006
2/15/2006
2/22/2006
12/5/2005
t/5/2006

12/5/2005
1/5/2006

1/26/2006
12/5/2005
1/5/2006
12/5/2005
1/5/2006

1/24/2006
1/24/2006
8/15/2005
8/15/2005
8/15/2005
2/1/2006

2/10/2006
2/15/2006
1/25/2006
2/1/2006
2/10/2006
2/15/2006
1/25/2006
2/1/2006
2/10/2006
2/15/2006
12/16/2005
1/4/2006

11/15/2005

Top of Casing
(ft amsl)

598.77
595.60
595.60
596.92
593.32
593.32
593.32
593.32
593.32
593.32
593.32
593198
593.98
593.98
593.98
593.98
593.98
593.98
593,37
593.37
594.63
594.63
596.67
593.44
593.44
595.57
595.57
594.73
596.53
594.08
594.85
594.51
589.78
589.78
589.78
589.75
589.75
589.75
589.75
585.93
585.93
585.93
585.93
604.52
604.52
604.65

Depth to Water
(ft btoc)3

7.97
7.50
7.06
7.87
5.22
4.68
4.70
3.80
3.98
4.04
4.08
6.14
5.30
5.35
4.37
4.56
4.62
4.65
5.29
4.78
5.69
5.25
7.75
4.25
3.85
6,72
6.31
4.98
6.80
0.19
0.15
0.00
1.39
1.40
1.20
1.00
1.10
1.19
1.19
1.01
1.11
1.21
1.50

12.34
12.30
12.75

Groundwater Elevation
(ft amnsl)

590.80
588.10
588.54
589.05
588.10
588.64
588.62
589.52
589.34
589.28
589.24
587.84
588.68
588.62
589.61
589.42
589.36
589.33
588.08
588.59
588.94
589.38
588.92
589.19
589.59
588.85
589.26
589.75
589.73
593.89
594.70
594.51
591.17
591.18
590.98
590.75
590.85
590.94
590.94
586.94
587.04
587.14
587.43
592.18
592.22
591,90



TABLE 4.2 Page 8 of 9

SUMMARY OF GROUNDWATER ELEVATIONS.'
EXELON GENERATION
BRAIDWOOD STATION

Top of Casing Depth to Water Groundwater Elevation
Monitoring Location Date (ft amsl) 2 (ft btoc) 3  (ft amisl)

VB-1-2 1/5/2006 604.65 12.39 592.26
VB-1-2D 1/10/2006 60i.89 9.40 592.49
VB-1-2D 1/13/2006 601.89 9.40 592.49
VB-1-3 11/15/2005 603.61 11.97 591.64
VB-1-3 1/5/2006 603.61 11.72 591.89

VB-1-3D 1/10/2006 601.95 9.67 592.28
VB-1-3D 1/13/2006 601.95 9.65 592.30
VB-1-4 11/15/2005 601.50 10.62 590.88
VB-1-4 1/5/2006 601.50 10.31 591.19

VB-1-4D 1/13/2006 602.01 8.90 593.11
VB-1-5 11/15/2005 603.85 12.52 591.33
VB-1-5 1/5/2006 603.85 12.21 591.64

VB-1-5D 1/10/2006 602.29 10.30 593.55
VB-1-5D 1/13/2006 602.29 10.29 592.00
VB-1-6 11/22/2005 605.34 14.38 590.96
VB-1-6 1/5/2006 605.34 14.11 591.23

VB-1-6D 1/10/2006 605.53 14.20 591.33
VB-1-6D 1/13/2006 605.53 14.30 591.23
VB-1-7 11/22/2005 603.62 12.44 591.18
VB-1-7 1/5/2006 603.62 12.15 591.47

VB-1-7D 1/9/2006 602.80 11.20 591.60
VB-1-8 11/22/2005 603.36 1.2.15 591.21
VB-1-8 1/5/2006 603.36 11.75 591.61

VB-I-8D 1/9/2006 602.49 10.52 591.97
VB-1-9 11/22/2005 601.86 10.76 591.10
VB-1-9 1/5/2006 601.86 10.37 591.49

VB-1-9D 1/10/2006 601.61 9.84 591.77
VB-1-9D 1/13/2006 601.61 10.91 590.70
VB-2-1 11/15/2005 605.71 14.87 590.84
VB-2-1 1/5/2006 605.71 14.57 591.14
VB-2-2 11/15/2005 600.16 8.80 591.36
VB-2-2 12/5/2005 600.16 8.89 .591.27
VB-2-2 1/4/2006 600.16 8.60 591.56

VB-2-2D 12/21/2005 598.95 8.05 590.90
VB-2-2D 12/23/2005 598.95 8.00 590.95
VB-2-2D 1/4/2006 598.95 7.83 591.12
VB-2-3 11/15/2005 600.16 9.03 591.13
VB-2-3 1/5/2006 600.16 9.22 590.94
VB-2-4 11/15/2005 600.82 10.00 590.82
VB-2-4 1/5/2006 600:82 9.95 590.87
VB-2-5 11/15/2005 599.82 9.20 590.62
VB-2-5 1/3/2006 599.82 9.30 590.52

VB-2-5D 12/14/2005 596.78 6.02 590.76
VB-2-5D 1/3/2006 596.78 6.61 590.17
VB-2-6 11/15/2005 601.44 10.80 590.64
VB-2-6 12/5/2005 601.44 10.93 590.51

CRA 016M4 (12)
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SUMMARY OF GROUNDWATER ELEVATIONS'
EXELON GENERATION
BRAIDWOOD STATION

Top of Casing Depth to Water Groundwater Elevation
Monitoring Location Date (ft amsl) 2  (ft btoc) 3  (ft arnsl)

VB-2-6 1/3/2006 601.44 7.94 593.50
VB-2-6D 12/14/2005 596.77 6.12 590.65
VB-2-6D 1/3/2006 596.77 6.11 590.66
VB-2-7 12/14/2005 602.04 11.19 590.85
VB-2-7 1/4/2006 602.04 10.99 591.05,

VB-2-7D 12/14/2005 602.28 11.39 590.89
VB-2-7D 1/4/2006 602.28 11.26 591.02
VBB-2-8 12/14/2005 599.05 8.27 590.78
VB-2-8 1/5/2006 599.05 8.02 591.03
VB-2-9 1/10/2006 599.48 8.49 590.99
VB-2-9 1/12/2006 599.48 8.49 590.99

VB-2-9D 1/10/2006 599.93 9.69 590.24
VB-2-9D 1/12/2006 599.93 9.69 590.24
VB-3-1 11/15/2005 600.99 9.83 591.16
VB-3-1 1/5/2006 600.99 9.75 591.24
VB-3-2 11/15/2005 601.51 10.22 591.29
VB-3-2 1/5/2006 601.51 9.98 591.53
VB-3-3 11/15/2005 600.03 9.05 590.98
VB-3-3 1/5/2006 600.03 8.79 591.24
VB-3-4 11/15/2005 601.37 10.58 590.79
VB-3-4 12/5/2005 601.37 10.43 590.94
VB-3-4 1/3/2006 601.37 10.33 591.04

VB-3-4D 12/14/2005 600.82 9.79 591.03
VB-3-4D 1/3/2006 600.82 9.57 591.25
VB-3-5 11/22/2005 599.24 9.44 589,80
VB-3-5 1/5/2006 599.24 7,94 591.30
VB-3-6 11/22/2005 599.18 8.60 590.58
VB-3-6 1/5/2006 599.18 8.28 590.90
VB-3-7 12/2/2005 599.49 8;19 591.30
VB-3-7 12/14/2005 599.49 5.72 593.77
VB-3-7 1/3/2006 599.49 7.91 591.58

VB-3-7D 12/14/2005 597,04 5.72 591.32
VB-3-7D 1/3/2006 597.04 5.45 591.59
VB-3-8 12/2/2005 599.51 8.20 591.31
VB-3-8 1/5/2006 599.51 7.82 591.69

VB-3-9D 12/13/2005 596.62 6.37 590.25
VB-3-9D 1/4/2006 596.62 5.64 590.98
VB-3-10 12/16/2005 599.28 8.22 591.06
VB-3-10 1/3/2006 599.28 7.88 591.40

VB-3-10D 12/16/2005 598.44 7.28 591.16
VB-3-10D 1/3/2006 598.44 7.07 591.37

Water level data through March 1, 2006
2 ft amsl - feet above mean sea level

-'ft btoc - feet below top of casing

CRA\ 0 16941 (12)



TABLE 43 Page I of 34

SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Well

Identifier

A-1
A-1
A-I

A-1D
A-ID
A-ID

BL-01
BL-01
BL-OI

BL-02
BL-02
BL-02
BL-02

BL-03
BL-03
BL-03

BL-04
B L-04
1IL-04

BL-05
BL-05
BL-05

BL-06
BL-06
BL-06

Water

Date Level

1/11/06
1/11/06
1/11/06

1/11/06
1/11/06
I/11/06

11/17/0,5
11/17/05.
11/17/05

11/17/05
11/17/05
11/17/05
11/17/05

11/18/05
11/18/05
11/18/05

11/18/05
11/18/05
11/18/05

11/18/05
11/18/05
11/18/05

11/18/05
11/18/05
11/18/05

9,01

9.33

13,43

12.92

13.34

10.93

11.77

11.00

Minutes

Purged

10
12
14

10
13
16

5
10
15

5
10
15
20

5
10
15

5
10
15

5
10
15

5
10
15

pit

(Std. Units)

7.11
7.06
7,01

6.64
7.15
7.20

6.59
6,62
6,64

6.48
6.43
6.39
6.40

7,25
7.06
7,01

6.70
6.62
6.60

6.73
6.59
6.54

6.70
6,61
6.57

Conductivity

(PSicm1)

766
802
814

555
559
560

345
348
339

425
421
416
415

280
296
294

499
524
520

694
697
687

435
436
437

Temperature

(I0Q

11.67
11.61
11.48

10.22
10.86
10.89

15.74.
15.61
15.60

*

13.36
13.20
13.17
13,21

17,73
17.75
17.78

17.42
17.41
17,44

15,57
15,58
15.46

15.33
15.38
15,37

Turbidity
(ntl) 2

Observations

slightly cloudy
slightly cloudy

clear

slightly cloudy
slightly cloudy
slightly cloudy

cloudy
slightly cloudy
slightly cloudy

cloudy
slightly cloudy

clear
clear

cloudy
slightly cloudy

clear

clear
clear
clear

cloudy
cloudy

slightly cloudy

slightly cloudy
slightly cloudy
slightly cloudy

Pump Type

peristaltic
perislaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristallic
peristaltic

peristaltic
peristallic
peristaltic

peristallic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

4'

if

CUA 016841 (121
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Well Water Minutes ptt Conductivity Temperature Turbidity Observations Pump Type

Identifier Date Level Purged (Std, Units) (.Scim) (0C) (1tu) 2

BL-07 11/18/05 10.28 5 6.97 656 15.75 slightly cloudy peristaltic

lL-07 11/18/05 10 6,77 648 15.77 * clear peristaltic

BLO0 11/18/05 15 6.71 643 15.76 clear peristaltic

BLO08 11/18/05 11.40 5 7.40 220 14,91 * slightly cloudy peristaltic

BL-08 11/18/05 10 7.32 217 14,92 slightly cloudy perislallic

BL08 11/18/05 15 7T28 215 14.92 slightly cloudy peristaltic

BL-09 11/18/05 11.82 1 
sand filled well screen- DRY

8L-9 12/23/05 11.31 10 8.50 335 13,90 slightly cloudy peristaltic

BL-9 12/23/05 13 8.50 346 14.20 slightly cloudy peristaltic

BL-9 12/23/05 16 8,50 346 14.20 clear peristaltic

BL-9 I/11/06 11.01 10 8.38 369 14.20 clear peristaltic

BL-9 1/11/06 13 8.40 362 1390 clear perislaltic

BL-9 1/11/06 16 8.40 361 13,80 clear peristaltic

BL-9 1/18/06 * 10 7.00 467 12.39 * clear peristaltic

BL-9 1/18/06 13 7.18 466 12.37 clear peristaltic

BL-9 1/18/06 16 731 466 12-30 clear peristallic

BL-9 2/15/06 10,35 10 7,25 307 1350 clear peristaltic

BL-9 2/15/06 13 7.26 307 13.60 * clear peristaltic

BL-9 2/15/06 16 7.27 307 1370 * clear peristaltic

BL-09 1/25/06 10 8,33 359 9,90 51.7 clear peristaltic

BL-09 1/25/06 15 8.38 346 10.40 36.2 clear peristaltic

BL-09 1/25/06 20 837 348 10.50 19,6 clear peristaltic

BL-09 2/1/06 10.65 10 7.22 319 14.20 clear peristaltic

BL-09 2/1/06 13 7.24 313 14.50 clear peristaltic

BL-09 2/1/06 16 7.26 312 14.70 * clear peristaltic

UR A O016841 (12)
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SUMMARY Of MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

1BRA IDWOO D STATION

Well Water Minutes p H Conductivity Temperature Turbidity Observations Pump Type

Identifier Date Level Purged (Std, Units) (AtSlcm) (00 (1tb) 2

BL-09 2/9/06 10,44 5 6.61 414 12.18 clear peristaltic

BL-09 2/9/06 t0 6.51 413 12.21 clear peristaltic

BL-09 2/9/06 15 6.52 413 12.29 clear peristaltic

KL-09 2122106 10.23 10 7.34 278 11.90 clear peristaltic

BL-09 2/22/06 13 7.23 186 12.30 clear perisla~lic

BL09 2/22/06 16 7,20 186 12.30 clear peristaltic

BL-09 3/1/06 8.21 10 8.01 192 13.80 clear peristaltic

BL-09 3/1/06 13 8,0t 192 13.80 clear peristaltic.

BL-09 3/1/06 16 8.01 192 13.80 clear peristaltic

B L-09 3/7/06 10.20 10 8,00 190 13.00 * clear peristaltic

BL-09 3/7/06 13 7.99 190 13]10 clear peristaltic

BL-09 3/7/06 16 7,99 190 13.10 clear peristaltic

KL-91) 12/23/05 9.35 10 7.95 560 13.02 * slightly cloudy perislalli'

BL-9D 12/23/05 13 7.70 569 13,28 clear peristaltic

BL-91) 12/23/05 16 7.57 569 13.32 clear peristaltic

BL-9D 1/11/06 9.08 10 8.05 515 13,90 clear peristaltic

BL-9D 1/11/06 13 7.97 519 13.90 clear perislallic

BL-9D 1/11/06 16 7.95 519 13.90 clear perislaltic

VL-91) 1/18/06 10 6-76 651 12,51 clear peristaltic

IIL-9D 1/18/06 12 6.70 640 12.09 * clear perislallic

BL-9D 1/18/06 14 6.72 641 12.09 clear perislaltic

BL-9D 2/15/06 8.37 10 7.18 443 14.10 clear peristallic

-L-9D 2/15/06 13 7.18 444 14.30 clear peristallic

BL-9D 2/15/06 16 7,18 444 14.30 * clear peristaltic

BL-090 1/25/06 10 8.30 485 10.20 51 clear peristaltic

KL-091) 1/25/06 15 8.28 491 10.70 32.8 clear peristaltic

BL-09D 1/25/06 20 8.27 499 11.20 26.7 clear peristaltic

ro, AIýAll f I )I
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Well

Identifier

BL-09D
BL-09D
BL-09D

BL-09D
BL-09D
BL-09D

BL-09D
BL-09D
BIL-09D

BL-09D
BL-09D
BL-09D

BL-09D
BL-09D
BL-09D

1L-10

BL-I1
BL-10

BL-10
BL-10
BL-10

BL- 101)

BL-10D
BL-IOD

Water

Date Level

2/1/06
2/1/06
2/1/06

2/9/06
2/9/06
2/9/06

2/22/06
2/22/06
2/22/06

3/1/06
3/1/06
3/1/06

3/7/06
3/7/06
3/7/06

11/17/05
11/17/05
11/17/05

1/4/06
1/4/06
1/4/06

1/4/06
1/4/06
1/4/06

8.68

8.48

8.27

8.21

8,25

14.29

Minutes
Purged

10
13
16

5
10
15

12
15
18

10
13
16

12
15
18

10
15

pH

(Sid, Units)

7.07
7.11
7.13

6.22
6.18
6.18

6.95

6.88
6.86

7.81
7.78
7,75

7,72
7.68
7.61

7.21
7.20
7.22

7.11
7.32
7.39

7.01
7.04
7.06

6.80
6.66
6.61

Conductivity
(PS/cm)

450
451
450

632
635
636

377
377
379

478
478
478

464
466
466

210
208
207

414
236
235

670
668
669

425
423
422

Temperature
(0C)

14.90
15.00
15.10

13.06
13.17
13.20

12.60
12.60
12,70

14:20
14,20
14,20

13.40
13.50
13,50

15,74
15,70
15.66

12,19
13,55
13.50

13.94

14.00

14.03

16.64
16,75
16.70

Turbidity
(nt,l) 2

Observations

clear
clear
clear

clear
clear
clear

clear
clear
clear

clear
clear
clear

clear
clear
clear

Pump Type

peristaltic
perislallic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic

peristaltic
peristaltic

peristaltic
perislaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

14.03 10
13
16

slightly cloudy
* clear
* clear

* clear
* clear
* clear

* slightly cloudy
*, clear

clear

13.81

9.70

10
13
16

5
10
15

BL-11 11/17/05
BL-11 11/17/05
[31,lI 11/17/05

F*A rm4j 1121

slightly cloudy
clear
clear



TABLE 4.3

SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Page ) of 34

Well
iden tifier

IlL-Il

O•L-IID i

BL-IlD I:BL-11D D:

BL-1D

BL-121
BL-12 4

BL-12
BL-12
BL-12

BL-12D
BL-12D i:

B-12D1
BL-12D
BL-132

BL-132
BL-13i
BL-3 11BL-I3 1I

BL-13 1
BL-13

CRAWS410•l{2)

Water

Oate Level

1/3/06
1/3/06
1/3/06

21/15/05
2/15/05
2/15/05

1/3/06
1/3/06
1/3/06

11117/05
1/17/05
1/17/05

1/3/06
1/3/06
1/3/06

2/15/05
2/15/05
2/15/05

1/3/06
1/3/06
1/3/06

1/17/05
/17/05
/17/05

1/3/06
/3/06
/3/06

9,41

7,82

7,56

10.41

10.05

8.54

8.40

10T27

9.94

Minutes
Purged

5
8
tl

30
33
36

5
8
11

5
10
15

10
13
16

24
27
30

10
13
16

5
10
15

10
13
16

pH
(Std. Units)

7.21
7.21
7.19

7,60
7.50
7.39

7.18
7,17
7,17

6389
6.78
6.73

6l81
6,83
6,82

7.35
7,35
7,34

6.88
6.82
6.77

6.87
6.68
6.62

7.24
7.21
7,19

Conductivity
(pS/cm)'

371
373
375

414
411
412

364
366
361

360
357
355

335
329
315

418
419
418

429
427
418

515
505
502

423
415
415

Temperature
(10

13.80

14.10
14.30

14.70
14.80
14.39

14.70
14.60
14.70

16.73
16.74
16.72

14.23
14,22
14.25

14,89
14,73
14.85

Turbidity
(1tu) 2

36.9
28.2
19,9

56.8
47,9
36.2

clear
clear
clear

clear
clear
clear

cloudycloudy
clear

Observations Pump Type

cloudy
slightly cloudy

clear

slightly cloudy
slightly cloudy

clear

peristalticperistaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

clearclear
clear

clear
clear
clear

14,65
14.68
14.70

18.12
17.95
18.08

13,10
13.60
13.90

32.7
24.2
17.8

cloudy
slightly cloudy
slightly cloudy

clearclear
clear
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

WVell

ilentifier

BI-13D
3-131D

BI-13D

BL-13D
BL-13D
BL-13D

BL-14
BL-14
BL-14
BL-14

BL-14
BL-14
BL-14

BL-14D
BL-14D
BL-141)

BL-14D
BL-14D
BL-14D

BL-15
BL-15
KL-15

BL-15
13L-15
BL-15

Water

Date Level

12/15/05
12/15/05
12/15/05

1/3/06
1/3/06
1/3/06

11/17/05
11/17/05
11/17/05
111/17/05

1/3/06
1/3/06
1/3/06

12/15/05
12/15/05
12/15/05

1/3/06
1/3/06
1/3/06

11/17/05
11/17/05
11/17105

1/3/06
1/3/06
1/3/06

9.39

9.17

9,91

9.65

28.71

8.26

9,98

9.57

Minutes

Purged

42
45
48

5
8
II

5
10
15
20

10
13
16

45
48
51

10
13
16

5
10
15

10
13
16

pH
(Std, Units)

7.07
7.10
7.12

7.17
7,16
7.15

7,01
6.97
6.94
6,93

6.93
6.99
6,99

7.07
7.07
7.08

6.53
6.63
6,61

7.08
6.99
6,95

7.26
7,26
7.26

Conductivity

(lS/cm)

470
471

472

399
400
403

235
231
289
287

301
302
303

463
464
465

519
520
520

350
347
354

271
262
265

Temperature

(0C)

15.28
15.24
15,18

14.80
14.70
14.50

17.53
17.62
1742
17.44

14.58
14,62
14.62

14.77
14.77
14.86

15.04
15,21
15,35

Turbidity
(1itu) 2

47.1

34,3
26.7

clear
clear
clear

Observations Pump Type

•t

cloudy
clear
clear

cloudy
cloudy
cloudy

slightly cloudy

clear
clear
clear

clear
clear
clear

slightly cloudy
slightly cloudy

clear

slightly cloudy
clear
clear

peristaltic
perislaltic
peristaltic

peristaltic
peristaltic
peristakic

perislaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
perislaltic
peristaltic

peristaltic
peristaltic
perislaltic

peristalt ic
peristallic
peristaltic

peristaltic
peristaltic
peristaltic

17.20
17.37
17.25

13,50
14.10
14.20

33.6
22,6
16.8

clear
clear
clear

"0t 1, al I fl I 1'71
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SUMMARY OF MONITORING WELL PURGING PARAMETERS
EXELON GENERATION
BRAIDWOOD STATION

Well

Identifier

BL-15D
BL-15D
BL-15D

BL-15D
BL.15D
BL-15D

BL-16
BL-16

BL-16

BL-16
BL-16.

BL-16

BL-16D
BL-16D
BL-16D

BL- 16D
BL- 16D
BL-16D

BL-17
BL-17
BL-17

BL-17

BL-17
BL-17

Water

Date Level

12/16/05
12/16/05
12/16/05

1/3/06
1/3/06
1/3/06

11/17/05
11/17/05
11/17/05

1/3/06
1/3/06
1/3/06

12/16/05
12/16/05
12/16/05

1/3/06
1/3/06
1/3/06

12/1/05
12/1/05
12/1/05

12/5/05
12/5/05
12/5/05

6,20

6.92

9,40

9.05

7.60

6.92

6.47

6.50

6.37

Minutes
Purged

10
13
16

5
8
11

5

10
15

10
13
16

10
13
16

10
13
16

10
15
20

5
10
15

10
15
20

8.20
8.15
8.12

7.24
7.23
7.22

6,57
6,45
6.47

6.70
6.64
6.61

8,39
8,35
8.33

6.75
6.91
6.93

7.43

7,37
7.32

7.28
7.23
7.26

7.65
7.61
7,61

pH Conductivity

(Std. Units) (AS/icin)

309
310
312

299
316
302

580
571
570

655
653
652

256
251
250

301
301
303

412
409
407

355
350
360

275
275
274

Temperature
(IC)

14.60
15.20
15,20

14.70
14.80
15.20

17.47
17.50
17.46

13.28
13.33
13.35

13.00
14.20
14.70

Turbidity
(ntu) 2

18.2
15.6
11.4

Observations

clearclear
clear

clear
clear
clear

slightly cloudyclear
clear

clearclear
clear

clear
clear
clear

Pump Type

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristallic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristallic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
perisialtic
peristaltic

peristaltic
perislallic
peristaltic

14,53
14.63
14,62

14.30
14.80
15.20

14.40
14.20
14.20

14,00
14.20
14.20

slightly cloudyclear
clear

slightly cloudy, grayslightly cloudy, gray
slightly cloudy, gray

*

*.

BL-17 1/3/06
BL-17 1/3/06
BL-17 1/3/06

CRA 01641 (12)

clearclear
clear
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Well

Identifier

BL-17D
IL-17D

11L-17D
3L- I 7D
BL- 171)

water

Date Level

12/12/05
12/12/05

1/3/06
1/3/06
1/3/06

7.21

6,80

Minutes

Purged

I0
13

10
15
20

Ptt

(Std, Units)

8.37
8.29

8.11
8.15
8.16

Conductivity

(ASIci)

222
215

209
207
207

Tempersture

(00

Turbidity

(0111) 2

Observations Pump Type

BL-18
BL-18
BL-18

11L-189
BL-18D
I BL-18D

[L-19

BL-19D
KL-190

BL-19D

11-20D
1L-20D
BL-20D

BL-20D
1L-20D
BL-201)

12/1/05
12/1/05
12/1/05

2/7/06
2/7/06
2/7/06

12/1105
12/1/05

12/1/05
2/7/06
2/7/06
2/7/06

12/23/05
12/23/05
12/23/05

1/4/06
1/4/06
1/4/06

6.71 10
15
20

7.07 10
13
16

5.04

4.90

9.56

9.16

10
15
20
10
13
16

10
12
14

10
13
16

6.94
7.28
7.40

7.52
7.42
7,39

7,44

7,37
7,36
7,50
7,39
7,35

7,54
7.50
7.45

7.36
7.31
7,26

529
519
521

244
179
177

565
556
555
270
261
256

411
398
390

320
296
310

14.60
15.10

14.60
14.70
14.80

14.10
14.70
14,70

17.40
18.40
18.40

12.30

12.20
12,00
14.60
14.50
15.10

cloudy
cloudy

cloudy
slightly cloudy

clear

clear
clear
clear

cloudy, gray
cloudy, gray

slightly cloudy, gray

peristaltic
peristaltic

perislaltic
peristaltic
peristaltic

peristaltic
perisfallic
peristallic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic
peristaltic
peristaltic

perislallic
peristatic
perislaltic

peristaltic
perislaltic
peristaltic

cloudy, gray
slightly cloudy, gray

slightly cloudy, gray
cloudy

slightly cloudy
slightly cloudy

14.33
14.48
14.50

13.10
13.60
13.90

13.60
13.40
13.53

clear
clear
clear

clear
clear
clear

28.1
21.7
17.2

C-I
C-I
C-1

12/12/05
12/12/05
12/12/05

7.21 10
13
16

7.46
7,45
7.41

584
584
585

slightly cloudy
clear
clear

peristallic
peristaltic
peristaltic

CRA01684i (12)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GEN ERATION

BRAIDWOOD STATION

Well Water Minutes p11 Conductivity Temperature Turbidity Observations Pump Type

Identifier Date Level hirged (Std. Units) (pSlcm) ' (0C) (ntu) 2

C-ID 12/12/05 7.35 10 7.83 551 13.30 cloudy peristaltic

C-11D 12/12/05 13 7.81 556 13.20 cloudy peristaltic

C-ID 12/12/05 16 7.73 563 12-50 * cloudy perisiallic

C-ID 1/3/06 6.79 5 7.70 584 13.10 * clear peristaltic

C-ID 1/3/06 10 7.71 578 13.10 clear peristaltic

C-1D 1/3/06 15 7.73 578 13.10 ,clear peristaltic

C-2 1/24/06 9.00 7 6,31 456 10.87 * clear peristaltic

C-2 1/24/06 10 6.31 450 10.93 clear peristaltic

C-2 1/24/06 13 5.97 449 10.93 clear peristaltic

C-2 2/1/06 8.50 10 6.73 305 12,80 clear peristaltic

C-2 2/1/06 13 6.58 302 12.80 * clear peristaltic

C-2 2/1/06 16 6.49 306 12.80 clear peristaltic

C-2 2/9/06 8.56 5 5,48 392 10.11 . slightly cloudy peristaltic

C-2 2/9/06 10 5.42 394 10.05 * slightly cloudy peristaltic

C-2 2/9/06 15 5.37 395 9.95 * clear peristaltic

C-2 2/15/06 8.70 10 6.55 294 11,50 clear peristaltic

C-2 2/15/06 12 6,53 294 11.60 clear peristaltic

C-2 2/15/06 14 6.52 294 11.60( clear peristalic

C-2 2/22/06 8.63 12 5.96 193 11.00 * clear peristaltic

C-2 2/22/06 15 5.95 194 10.90 * clear peristaltic

C-2 2/22/06 18 5,93 196 10.90 * clear peristaltic

C-2 3/2/06 10 6.86 191 11.10 * clear peristaltic

C-2 3/2/06 13 6.80 192 11.10 * clear peristaltic

C-2 3/2/06 16 6.77 193 11.10 * clear peristaltic

C-2 3/7/06 8.60 5 6.64 420 9.70 peristaltic

C-2 3/7/06 10 6,29 417 9.47 * perislallic

C-2 3/7/06 15 6.25 417 9.53 * perislaltic

C.RA016841 (.2)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Well

Identifier

C-21)

C-21)

C-21)
C-21)

C-2D)
* C-21)

C-21)

C-21)
C-21)

C-2l)

C-21)
C-21)

C-21)

C-2D
C-2D
C-21)

D- I
D-1
D-1

Date

1/24/06
1/24/06
1/24/06

2/1/06
2/1/06
2/i/06

2/9/06
2/9/06
2/9/06

2/15/06
2/15/06
2/15/06

2/22/06
2/22/06
2/22/06

3/2/06
3/2/06
3/2/06

3/7/06
3/7/06
3/7/06
3/7/06

12/6/05
12/6/05
12/6/05

Water

Level

7.09

6.75

6.76

6.90

6.85

Minutes

Purged

10
13
16

10
13
16

5
10
15

10
13
16

10
13
16

pH

(Std. Units)

6.84
6.76
6.70

7.15
7.11
7,10

6,26
6.08
6.03

7,14
7.11
7.11

664
6,56
6,54

7.22
7.01
7.00

6.53
6,81
6,82
6,84

6.96
6.95
6,95

Conductivity

657
665
664

443
442
441

621
618
620

432
436
436

372
371
370

185
185
185

654
664
665
665

480
486
482

Temperature
(10

Turbidity

(1ntu) 2

Observations

12.13
12.13
12.10

13.30
13.30
13.50

10,80
11.11
10,88

12.70
12.70
12.70

11.60
11,80
11.90

12,20
12.20
12.20

10.42
10.71
10.76
10.80

13.10

13.10
12.90

clear
clear
clear

slightly cloudy
slightly cloudy

clear

very cloudy
slightly cloudy

clear

clear
clear
clear

clear
clear
clear

clear
clear
clear

Pump Type

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

* 10
13
16

6.82

12.10

10
15
20
25

10
15
20

CRA 016841 (Ii)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Well

Identifier

D-1
D-1
D-I

D-II)
D[-ID
DI-ID

D-ID
D-11)
D- 11
D--IlD
D-2
D-2
D-2"

D-2
D-2
D-2

D-21)
D),21)
D-2D

D-3
D-3
D-3

[D-3
D-3
D-3

D-3D
D-3D 12
D-3D 12

CPRA016841 (12)

Water

Date Level

1/4/06
1/4/06
1/4/06

1/4/06
[/4/06
1/4/06

12/23/05
12/23/05
12/23/05
12/23/05
12/5/05
12/5/05
12/5/05

1/4/06
1/4/06
)/4/06

1/4/06
1/4/06
[/4/06

12/2/05
12/2/05
12/2/05

1/4/06
1/4/06
1/4/06

2/23/05
/23/05
/23/05

11.90

12.00

12.04

10,52

10,31

9.76

11.05

10,85

10.71

Minutes
Purged

10
15
20

10
12
14

10
13
16

10
15
17

7
9
11

10
13
16

10
15
20

10
13
16

10
12
14

pH1

(Std. Units)

7,71
7.63
7.61

6.83
6.81
6.75

7.70
7.65
7.64

6.95
7.13
7.28

6.35
6.33
6.31

6.87
6.71
6,62

7.58
7,36
7.36

6.49
6.38
6.39

7.22
7.13
7,11

Conductivity

(jS/ct)1

513
512
512

1053
1057
1058

770
776
780

764
460
684

9335
932
932

1414
1412
[413

653
656
659

329

399
386

756
772
778

Temperature

(00

12.00
12.00
12.00

1.,45
11,55
11.64

Turbidity
(taw) 2

Observations Pump Type

104
19.7

clear
clear
clear

13.20
13.10
13.00

10.20
10.10
10,20

9,90
9.94
9.96

12.17
12.21
12.24

13.10
14.00
14.10

11.75
11.70
11.74

slightly cloudy
slightly cloudy

clear

clear
clear
clear

clear
clear
clear

cloudy
slighlly cloudy
slightly cloudy

slightly cloudy
slightly cloudy

clear

slightly cloudy
clear
clear

peristaltic
peristaltic
peristaltic

per is (a [tic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
perista Itic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
perislaltic
peristaltic

peristaltic
peristaltic
peristaltic

13.16
13.23
13.14
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SUMMARY OF MONITORING WELL PURGING PARAMETERS
EXELON GENERATION

BRAIDWOOD STATION

Well

Identifier

D-3D

)D-3D

D-5
LD-5
D)-5

i'd
F-I

F-I

F-I

F-1

F-1I
F-I)

F-1ID

F-2D

F-2D
F-2D

F-3I)

F-3D
F-3D

F-3D
F-3D

F-31)

• Water

Date Level

Minutes

Purged

1/4/06
1/4/06
1/4/06

12/2/05
12/2/05
12/2/05

12/12/05
12/12/05
12/12/05

1/3/06
1/3/06
1/3/06

12/12/05
12/12/05
12/12/05

1/3/06
1/3/06
1/3/06

1/9/06
1/9/06
1/9/06

1/9/06
1/9/06
1/9/06

1/12/06
1/12/06
1/12/06

10.60 10
13
16

10-86

7,40

7,19

10
15
20

10
13
16

10
13
16

pH
(Slit, Units)

6.73
6.69
6.69

7,81
7.60
7.57

7.33
7.29
7.30

7.05
7.28
7.32

Conductivity
(jSlcm) 1

728
802
812

635
651
652

766
759
763

839
837
826

Temperature
0C

12.62
12.68
12.69

Turbidity
(ntu) 2

7.35

7,10

7.26

8.57

8.67

4

8,07
7,80
7.59

7,95
7,92
7.87

7.01
6.98
6.93

7.57
7.60
7.61

7.42
7.38
7.35

Observations

594
592
589

652
652
651

501
501
500

357
347
346

289
275
278

12,00
12.20

1230

14.40
14,50
14.30

12.92
12.98
12.97

14.80
14.50
14.30

13.57
13.59
13.60

12.77
12.70
,12,54

14,65
14.22
14.14

12.80
12,77
12.85

slightly cloudy
clear
clear

cloudy
cloudy
cloudy

cloudy
slightly cloudy
slightly cloudy

slightly cloudy
slightly cloudy

clear

slightly cloudy
slightly cloudy

clear

slightly cloudy
clear
clear

Pump Type

peristaltic
peristaltic
peristaltic

peristaltic
perislallic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic

peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristallic

peristaltic
peristaltic
peristaltic

4 clear
* clear

clear

4 slightly cloudy

* clear

clear

* clear

* clear
* clear

CRA M4 P iU)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS
EXELON GENERATION
BRAIDWOOD STATION

Well

Identifier

F-4D
F-4D
FAD

F-51)
F-5D
F-51D

F-6D
F-6D
F-6D

F-7D
F-7D
F-7D

F-8D
F-8D
F-81

G-1
G-1
c-I

G-2
G-2
G-2

G-2D
G-2D
G-21)

G-3
G-3
G-3

Water

Date Level

1/24/06
1/24/06
1/24/06

1/24/06
1/24/06
1/24/06

1/24/06
1/24/06
1/24/06

1/24/06
1/24/06
1/24/06

1/24/06
1/24/06
1/24/06

12/6/05
12/6/05
12/6/05

12/6/05
12/6/05
12/6/05

1/26/06
1/26/06
1/26/06

12/6/05
12/6/05
12/6/05

10.87

6.65

9.26

8.48

9.70

5.55

5.31

3.65

7.25

Minutes

Purged

15
18
21

10
13
16

10
13
16

10
12
14

10
13
16

10
15
20

10
15
20

10
15
20

10
15
20

pH
(Std, Units)

6.77
6.70
6.71

7.41
7.09
6.95

6.41
6.86
6.82

6.89
6.88
6.82

7,14
6.48
6.95

7.71
7.51
7.36

7.78
7.78
7.63

7.89
7.86
7.83

7.56
7.63
7.35

Conductivity

(•S/cm)

567
569
570

.619

637
626

592
589
587

761
813
856

557
.554
556

614

618
624

487
481
491

493
502
511

525
495
490

Temperature

(°0

11,09
10.91
10.98

12.00
12.27
12.26

13.51
13.68
13.49

12.39
12.21
12.21

13.12
13.03
12.99

13.00
13.40
12.80

12.60
13.10
12.30

11.70
10.90
11.10

14.30
13.90
13.20

cloudy
slightly cloudy
slightly cloudy

Turbidity

(nti) 2

Observations

4
clear
clear
clear

cloudy
cloudy

slightly cloudy

clear
clear
clear

Pump Type

perislaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

perislaltic
perislaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristallic

peristaltic
peristaltic
peristaltic

perislaltic
peristaltic
Peristaltic

peristaltic
peristallic
peristaltic

slightly cloudy
clear
clear

cloudy
slightly cloudy
slightly cloudy

slightly cloudy
slightly cloudy
slightly cloudy

slightly cloudy
clear
clear

CRA 016841 (12)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS
EXELON GENERATION

BRAIDWOOD STATION

Page 14 of 34

Well

Identifier

MW-101
MW-101

MW-103
MW-103
MW-103
MW-I03

MW-105
MW-105
MW-105
MW-105

MW-105
MW-105
MW-105

MW-105D
MW-105D
MW-1051)

MW-10051)
MW-1051)
MW-105D

MW-106
MW-106
MW-106
MW-106

MW-106
MW-106
MW-106

Water

Date Level

11/15/05
11/15/05

11/15/05
11/15/05
11/15/05
11/15/05

1t/15/05
11/15/05
Ilt15105
11/15/05

1/14/06
1/4/06
1/4/06

12/16/05
12/16/05
12/16/05

1/4/06
1/4/06
1/4/06

11/14/05
11/14/05
11/14/05
11/14/05

11.60

7.70

9.30

6.05

6.81

6.48

10,82

Minutes
Purged

5
6

5
15
20
25

5
10
15
20

10
13
16

10
13
16

10
13
16

10
15
20
25

10
13
16

pH
(Sid, Units)

6.96

7.17
7.23
7.19
7.22

7.06
7.15
7.17
7.17

7.34
7,27
7,24

8.18
8.02
7.92

7.17
7.14
7.14

8.14
7.87
7,73
7,73

7,27
7.27
7.25

Conductivity

(ASIcni) 1

151

340
341
340
341

554
475
464
457

354
357
360

378
382
382

366
368
368

323
316
318
323

317
309
309

Temperature
(10

13.70

12.20
12,20
12.60
12.20

15.30
15.50
15,50
15.50

12.60
12.80
12.80

14.20
14.50
14.30

13.80
14.20
14,30

13.70
14,60
14.70
14.60

10,40
10.30
10.40

38.8 clear with suspended particles
DRY

Turbidity
(ntu) 2

Observations

10t
64.3
21.2
13.1

117
63.2
36.4
20.5

18.1
11.3
8.4

cloudy with suspended particles
slightly cloudy with suspended particles

clear with suspended particles
clear

cloudy
slightly cloudy

clear with suspended particles
clear

clear
clear
clear

clear
clear
clear

Pump Type

peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

*.

2216
17.5
15.2

7.17
7,74
8.95
5.17

16.7
12.2
9.8

clear
clear
clear

clear
clear
clear
clear

clear
clear
clear

1/4/06 10.42
1/4/06
1/4/06

CRA D068411 2)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Well

Identifier Date

MW-106D 12/16/05
MW-106D 12/16/05
MW-106D 12/16/05

0W-106D
MW- 106D
0W-106D

MIW-107
N1IW- 107
NRV-107
MW-107

0W-108
MW-l08
MW-108

MW-hO0
mW-1IO
M0- 11

1/4/06
1/4/06
1/4/06

11/16/05
11/16/05
11/16/05
11/16/05

11/16/05
11/16/05
11/16/05

11i /14/05
11/14/0,5
11/14/05

Water

Level

9.84

9.52

10.71

11.18

19,28

Minutes pH1
Purged (Std. Units)

Conductivity Temperature
01Scm)! , G0

Turbidity

(n1u) 2

10
13
16

10
13
16

5.00
o0.0o

15.00
20,00

5,00
10.00
15.00

10
20
25

7.94
7.81
7.76

7.18
7.14
7.13

7.41
7.46
7.48
7.50

6.98
7.02
7.03

7.14

7,24
7.31

467
471
473

435
438
442

415
405
402
401

782
773
773

950
878
866

12.20
12.60
12.90

11.30
11.60
11.70

14.00
14.80
14.30
14.20

14.30
13.80
13.70

13.60

13,60
13.30

13,80

13.20
12,50
12.50
12.60

11.27
11.23
11.22

clear
clear
clear

clear
clear
clear

20.1
1638
12.5

29.8

12.6
8.73
5,75

2.74
2.52
3.16

11
5.03
3.6

3,18

6,05
3,24
2,53
2.42

Observations

clear with suspended particles
clear
clear
clear

Pump Type

NIMW-IIO 11/14/05 19.26 30 7.33 860

MW-HO 11/16/05 19,19 5,00 7(06 1024

" IVMW-] O 11/16/05 10.00 7,09 lOll

MW-l10 11/16/05 15,00 7,09 1008

MW-110 11/16/05 20.00 7.12 1002

MW-10 1/4/06 19.46 .5 7,08 1105

MW-I10 1/4/06 10 7,07 1105

MW-l10 1/4/06 15 7.06 1105

clear
clear
clear

clear
clear
clear

clear

clear
clear
clear
clear

clear
clear
clear

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

4

peristaltic
peristaltic
peristaltic

CRA 0I1W (l2)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Well

Identifier

MW-lII
MW-1ll
MW-Ill
MW-1Il
MW-Ill

MW-IlI
MW-Ill
MW-Ill
MW-Ill

Water Minutes pH1

Date Level Purged (Std. Units)

Conductivity Temperature

(PS/cm) (0C)

Turbidity

(ntu) 2
Observations Pimp Type

MW-11ID
i MW-111D

NI W-Il1D

MW-112

MW-112
MW-I12
MW-112

MW-112
MW-112
MW-112

MW-112

MW-112D
NMW-112D
MW-112D•! MW-112D

11/15/05
11/15/05
11/15/05
11/15/05
11/15/05

1/4/06
1/4/06
1/4/06
1/4/06

1/9/06
1/9/06
1/9/06
1/9/06

11/15/05
11/15/05
11/15/05

1/4/06
1/4/06
1/4/06
1/4/06

1/9/06
1/9/06
1/9/06
1/9/06

16.74

1655

14.35

12.13

11.77

9.87

5
10
15
20

10
13
16

10
13
16

5
10
15

5
8
11

15
18
21

5
10
15
20

7.12
7,59
7.64
7.66

7.30

7,33
7.33

7.69
7.85
7.88

7.11
7.15
7.16

7.26
7.23
7.20

7.19
7.12
7.06

300
181
160
159

118
116
116

345
346
345

402
386
384

335
339
340

678
683
686

13.90
13.80
13.80
13.80

11.80
12.20
12.20

15.36
14.90
14.83

15.00
15.10
15.10

10.80
10.90
11.20

14.97
14.66
14.41

*

*t

slightly cloudy
slightly cloudy

clear

slightly cloudy
clear
clear

5.89
2,96
1.87
1.55

11.3
9.5
7.8

clear
clear
clear
clear

clear
clear
clear

65.3
28.7
20.5

18.7
16.4
13.8

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
perislallic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

clear
clear
clear

cloudy
slightly cloudy
slightly cloudy

* MW-l13 11/15/05
MW-113 11/15/05
MW-113 11/15/05
MW-113 11/15/05
MW-113 11/15/05

CRA 016t41112)

8,75 6,95
6,96
6.95
6.95

615
586
568
571

12.60
12.60
12.80
12.80

17.5
10.4
7.53
4.76

clear
clear
clear
clear
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'SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Well

Identifier

MW-1 13
MW-I13
MW-I 13
MW-I13

MW-I13
MW-I13
MIW- 113
MW-113
MW-113

MW-I 13D
MW-1 13D
MW-113D
MW-I 13D

MW-113D
MW-113D
MW- 13D

P-I
P-1
P-1
P-1

P-2
P-2
P-2

P-2
P-2
P-2

Date

12/5/05
12/5/05
12/5/05
12/5/05

1/3/06
1/3/06
1/3/06
1/3/06
1/3/06

12/14/05
12/14/05
12/14/05
12/14/05

1/3/06
1/3/06
1/3/06

12/1/05
12/1/05
12/1/05
12/1/05

12/2/05
12/2/05
12/2/05

1/3/06
1/3/06
1/3/06

Water

Level

8.89

8,97

6.12

6.13

5.08

5.95

5.81

Minutes

Purged

5
10
15

15
18
21
24

10
13
16

10
13
16

10
15
20

15
20
25

10
13
16

pH

(Std. Units)

7.14
7.13
7.13

7.52
7.48
7,45
7.44

7.90
7.90
7,77

7.40
7.39
7.38

7.21
7.46
7,54

8.47
8.56
8.55

8.41
8.63
8175

Conductivity

(PS/cm)

484
477
483

556
509
509
505

432
431
429

422
418
418

432
427
424

478
363
352

391
393
395

Temperature
(0C)

11.70
11.70
11.50

10.90
11.20
11.50
11.40

12.70
12.10
12.20

12.20
12.40
12.40

15,70
16.40
16.70

15.60
T7.50

18.00

15.65
15.67
15.70

Turbidity
(ntu)

Observations Pump Type

35.2
24.1
19.2
17.8

clear
clear
clear
clear

clear
clear
clear

cloudy
clear
clear

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristallic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

51.7
39,3
26.7

cloudy, gray
cloudy, gray
cloudy, gray

cloudy
slightly cloudy
slightly cloudy

slightly cloudy
slightly cloudy

clearI"

CRA O1641 (12)
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TABLE4.3

SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Page 18 of 34

Well Water Minutes

Identifier Date Level Purged (Stt:

pH Conductivity Temperature Turbidity Observations Pump Type

(PS/cm) I (C) (1t0) 2

11-21)
P-21)
P-21)

11-21)
11-21)

P-3
P-3
P-3

11-4
P*4
V-4

P-4
P-4
P-4

P-4
P-4
PA
P-4

PA

P-4
P-4

P-4

P-.4
P-4

12/12/05 6.26
12/12/05
12/12/05

1/3/106 6,08
1/3/06
1/3/06

12/2/05 6.08
12/2/05
12/2/05

12/1/05 6.41
12/1/05
12/1/05

12/6/05 6,50
12/6/05
12/6/05

1/3/06 6.41
1/3/06
1/3/06
1/3/06
1/3/06

1/11/06 6.31
1/11/06
1/11/06

10
13
16

10
13
16

10
15
20

10
15
20

10

15
20

10
15
20
25
30

10
13
16

8.02
7,93
7.89

8.23
8.15
8.07

7.25
7.24
7.17

6.55
6.50
6.50

5.78
5.95
5,97

7:22
7.07
6.94
6.89
6.88

7.16
7.04
7.00

5.83
5,75
5,69

369
364
381

412
412
412

742
760
762

923
931
922

665
714
716

727
723
754
761
761

760
762
763

1043

1044
1047

17,80
17.90
16.90

17.73
17.76
17.78

16.40
17.80
17.70

14,20
14.80
15.00

12.00
13.80
13.60

11.90
12.30
12.60
12.70
12.70

12.40
12.30
12.20

slightly cloudy
clear
clear

slightly cloudy
clear
clear

cloudy, dark
cloudy
cloudy

slightly cloudy, gray
slightly cloudy, gray

clear

peristaltic
peristaltic
peristallic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

clear
clear
clear
clear
clear

clear
clear
clear

clear
clear
clear

1/18/06 6.28 10
1/18/06 13
1/18/06 16

10.29
10.31
10.20

CRA016841 (12)



TABLE 4.3 Page 19 of 34

SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Well Water Minutes pH Conductivity Temperature Turbidity Observations Pump Type

Identifier Date Level Purged (Std, Units) (AS1cm) (°C) (ntu) 2

P4 1/25/06 6.21 10 7.37 753 9.20 195 slightly cloudy peristaltic

P-4 1/25/06 15 7.04 775 9.30 122 clear peristaltic

P-4 1/25/06 20 7.06 769 10.00 78.3 clear peristaltic

P-4 1/25/06 25 7.00 772 9.80 56.4 clear peristaltic

P-4 2/1/06 5.95 10 6.99 674 12.20 * clear peristaltic

P-4 2/1/06 13 6.66 682 12.40 clear peristaltic

P-4 2/l/06 16 6.46 683 12,40 clear peristaltic

P-4 2/9/06 5.98 5 5.49 1131 10.11 * clear with yellow tint peristaltic

P-4 2/9/06 10 5.43 1130 10.15 * clear with yellow tint peristallic

P-4 2/9/06 15 5.38 1132 10.16 clear with yellow tint peristaltic

P-4 2/15/06 6.00 10 7,14 748 11.20 clear, yellow tint peristaltic

P-4 2/15/06 -13 6,90 747 11.40 clear, yellow tint peristaltic

P-4 2/15/06 16 6.75 752 11.40 clear, yellow tint peristaltic

P-4 2/22/06 6.06 10 7.24 1043 9.50 * clear peristaltic

P-4 2/22/06 13 6.88 1064 10.00 * clear peristaltic

P-4 2/22/06 16 6.80 1068 1.00 * clear peristaltic

P-4 2/22/06 19 6.72 1079 10.10 * clear peristaltic

P-4 3/1/06 5,95 10 7,57 793 11,40 * clear, yellow lint perislallic

P-4 3/1/06 13 7.49 802 10.60 clear, yellow tint peristaltic

P-4 3/1/06 16 7.45 796 10.80 clear, yellow tint peristallic

PI4 3/7/06 6.00 10 7.22 762 10.50 clear, yellow tint peristaltic

P-4 3/7/06 13 6.86 760 10.70 clear, yellow lint perislaltic

P-4 3/7/06 16 6.83 760 10.70 * clear, yellow tint peristaltic

-41) 12/23/05 8.68 10 7.93 671 12.80 * cloudy peristaltic

P-4D 12/23/05 13 7.86 673 13.20 * slightly cloudy peristaltic

P-4D 12/23/05 16 7.82 681 13.20 * clear peristaltic

CRA01641 (12)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Well Water Minutes pH Conductivity Temperature Turbidity Observations Pump Type

Identifier Date Level Purged (Std. Units) (pS/cm) (00 (ntu)

P-41) 1/3/06 8.63 12 7.70 691 13.00 slightly cloudy peristaltic

11-4D 1/3/06 17 7.69 691 13,00 * slightly cloudy peristaltic

P-4D 1/3/06 22 7,69 688 13.00 * clear perislaltic

P-D 1/11/06 8.55 10 7,67 672 12,90 slightly cloudy peristaltic

P-4D 1/11/06 13 7.71 672 12.70 * slightly cloudy peristaltic

P-4D 1/11/06 16 7.72 670 12.70 * clear peristaltic

P-4D 1/18/06 8.50 10 6,48 947 11,40 * clear peristaltic

P-4D 1/18/06 13 6.48 945 11.57 * clear peristaltic

P-4D 1/18/06 16 6,48 943 11.60 clear peristallic

P-4D 1/25/06 8.48 10 7.94 336 9.90 cloudy peristaltic

P-41) 1/25/06 15 7.86 264 10.10 * slightly cloudy peristaltic

PA-4D 1/25/06 .20 7.84 208 10.00 * slightly cloudy peristaltic

P.41) 2/1/06 8.06 10 7.28 551 13.30 * clear peristaltic

P-4D 2/1/06 13 7,20 539 13.70 * clear perislaltic

P-4D 2/1/06 16 7.16 536 13.80 * clear peristaltic

P-4D 2/9/06 8.20 , 5 6.45 789 11.60 * cloudy peristaltic

P-4D 2/9/06 10 6.27 789 11.81 * slightly cloudy peristaltic

P-4D 2/9/06 15 6.24 788 11.68 * clear peristaltic

P-4D 2/15/06 8.28 10 7.31 562 .11.90 * clear peristaltic

P-4D 2/15/06 13 7.26 561 12.20 * clear peristaltic

P-4D 2/15/06 16 7,22 564 12.30 * clear peristallic

P-4D 2/22/06 8.16 1.0 6.85 821 11.30 * cloudy perislaltic

P-4D 2/22/06 13 7.25 794 11.90 * cloudy peristaltic

P-4D 2/22/06 16 7.29 782 11.80 cloudy peristallic

P-4D 2/22/06 19 7.30 784 12.10 * cloudy peristaltic

CRA 016•41 (12)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Well Water Minutes pH Conductivity Temperature Turbidity Observations Pump Type

Identifier Date Level Purged (Std. Units) (pS/cm) (0C) (ntu) 2

P-4D 3/1/06 8.19 12 7.98 648 12,90 clear peristaltic

P-41) 3/1/06 15 7.92 643 12.90 * clear peristaltic

P-4D 3/1/06 18 7.82 641 12.90 * clear peristaltic

P-4D 3/7/06 8.23 15 7.18 605 12.90 clear peristaltic

P-4D 3/7/06 18 7.19 603 13,00 * clear peristaltic

P-4D 3/7/06 21 7.20 602 13,00 clear peristallic

P.5 12/1/05 6,48 10 6.79 845 14.30 * clear peristaltic

P-5 12/1/05 15 6.67 800 14.90( clear peristaltic

P.5 12/1/05 22 6.65 804 15.40 * clear peristallic

P-5 1/3/06 6.45 10 7.38 675 12.60 clear peristaltic

P-5 1/3/06 15 6.96 679 13.20 * clear peristaltic

P-5 1/3/06 20 6.95 686 13.20 clear peristaltic

P-5 1/3/06 25 6.94 686 13,20 * clear peristaltic

P-5D 12/23/05 10.22 10 7.65 453 12.86 clear peristaltic

P-5D 12/23/05 12 7.22 457 13.11 clear peristallic

P-SD 12/23/05 14 7.15 458 13.13 * clear peristallic

P-5D 1/3/06 8,91 15 7.71 514 13.60 * clear peristaltic

P-SD 1/3/06 20 7,71 515 13.60 clear peristaltic

P-SD 1/3/06 25 7,70 520 13.60 * clear peristaltic

P-6 12/1/05 7.30 10 7.15 655 13.70 * cloudy, gray peristaltic

P-6 12/1/05 15 7.13 659 13.90 slightly cloudy, gray peristaltic

P-6 12/1/05 20 7.11 669 14.30 slightly cloudy, gray' peristaltic

P-6 1/18/06 6.18 10 6.37 234 9,97 * clear peristaltic

P-6 1/18/06 12 6.20 237 10.34 * clear peristaltic

P-6 1/18/0)6 14 6.10 235 10.33 clear peristaltic

CRA04141 I2)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

'4

Well Water Minutes pH Conductivity Temperature Turbidity Observations Pump Type

Identifier Date Level Purged (Sid, Units) (ASIcni) 1 (0C) (utu) 2

P-7 12/1/05 9,58 10 6.80 1257 13.70 cloudy, gray peristaltic

P-7 12/1/05 15 6.71 1272 13.90 * slightly cloudy, gray peristaltic

1P-7 12/1/05 20) 6.74 1268 14.20 slightly cloudy, gray peristaltic

1P-8 12/1/05 5.63 10 6.90 644 13.90 * slighltly cloudy, gray peristaltic

P-8 12/1/05 15 6.96 627 14.90 * slightly cloudy, gray, peristaltic

P.8 12/1/05 20 6.95 623 14.60 slightly cloudy, gray peristallic

P-8 12/6/05 5.74 10 6.43 498 14.00 * peristaltic

P-8 12/6/05 15 6.45 503 14.60 peristaltic

P-8 12/6/05 20 6.43 518 14.40 * peristaltic

P-9 12/5/05 8.75 10 7T07 229 12.70 * slightly cloudy peristaltic

P-9 12/5/05 15 6.68 229 12.10 * clear peristaltic

P-9 12/5/05 20 6.64 227 12,30 clear perislaltic

P-9 12/13/05 10 7.04 221 13.40 clear peristaltic

P-9 12/13/05 13 6.75 220 13.30 clear peristaltic

P-9 12/13/05 16 6.51 223 12.90 clear peristaltic

P-10 12/5/05 6.54 10 8.04 466 13.90 cloudy peristaltic

P-10 12/5/05 15 8.07 451 14.10 clear peristaltic

P-10 12/5/05 20 7.96 458 13.70 clear peristaltic

P-11 12/5/05 6.55 10 7.90 645 12.60 * cloudy peristaltic

P-I 12/5/05 15 7.84 640 14.10 clear peristaltic

P-Il 12/5/05 20 7.74 637 13.90 * clear peristaltic

P-11 12/5/05

P-12 12/5/05 6.79 10 7.90 554 12.60 slightly cloudy peristaltic

P-12 12/5/05 15 7.66 557 14.30 * clear peristaltic

P-12 12/5/05 20 7.49 569 13.70 clear peristaltic

CRA016841 (12)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

. Well

Identifier

P-13D
P-13D
P-13D

P-13D
P-13D
P-13D

P- 130
P-131)
P-13D

P-13D
P-13D
P-13D

P-13D
P-13D
P-13D
P-13D

P- 13D
P-13D
P-13D

P-13D
P-13D
P-13D

P-I3D
P-13D
P-13D

Water

Date Level

12/23/05
12/23/05
12/23/05

1/3/06
1/3/06
1/3/06

1/11/06
1/11/06
1/11/06

1/18/06
1/18/06
1/18/06

1/25/06
1/25/06
1/25/06
1/25/06

2/1106
2/I/06
2/1/06

2/9/06
2/9/06
2/9/06

2/15/06
2/15/06
2/15/06

8.34

8.25

5.26

5.20

8.16

7.90

7.98

7.99

Minutes

Purged

10
13
16

l0
15
20

10
13
16

17
20
23

10
15
20
25

10
13
16

5
1o
15

10
13
16

pH
(Std, Units)

8.09
7.89
7.82

7.70
7.68
7.67

7,81
7.72
7,71

656
6.40
6.45

7,47
7.68
7,71
7.70

7.39
7,20
7.12

6.21
6.07
6,04

7,45

7.34
7.26

Conductivity

(PS/cm)

812
809
809

825
827
827

863
821
818

1114
1113
1113

790
789
788
786

775
692
689

1045
1043
1043

664
664
667

Temperature

(0C)

Turbidity

(nt1) Z

Observations Pump Type

14,10
13.90
13.90

14.00
14.00
14.00

13.50
13.60
13.70

9.61
11.63
11.67

1170
11.20
10,90
11.00

13.70
14.30
14.40

11.69
11,77
11.60

slightly cloudy
clear
clear

I,

clear
clear
clear

clear
clear
clear

clear
clear
clear

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
perislallic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

132
82.1
57.2
42.5

slightly cloudy
clear
clear
clear

clear
clear
clear

clear
clear
clear

clear
clear
clear

13,00
13.20
13.20

*'

CRA 016841 (12)



TABLE 4,3

SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Page 24 of 34

Well

Identifier

11-13D
P-13D
P-1313

P-13D
P-13D
P-13D

P-13D
P-13D
P-13D
P-13D

P-14
P-14
P-14

P-J4D
P-14D
P-14D

S-1

S-I

5-1D

S-ID
S-lD
SA1D
S-ID

S-2
S-2
S-2

Water

Date Level

2/22/06
2/22/06
2/22/06

3/l/06
3/1/06
3/1/06

3/7/06
3/7/06
3/7/06
3/7/06

1/24/06
1/24/06
1/24/06

1/24/06
1/24/06
1/24/06

12/5/05
12/5/05
12/5/05

1/26/06
1/26/06
1/26/06
1/26/06

12/5/05
12/5/05
12/5/05

8.02

7.90

7.93

6.40

7.89

7.50

7.87

5.22

Minutes

Purged

10
13
16

12
15
18

10
13
16
19

10
13
16

10
13
16

10
15
20

10
15
20
25

10
15
20

pH

(Std. Units)

7.54
7.57
7.46

8.81
8.36
8,27

7.90
7.61
7.46
7.44

6.76
6,70
6.69

7.02
6.86
6,79

7.52
7.86
8&01

8.54
8.45
8.39
8.36

7.81
7,62
7.68

Conductivity

($SIcn)

915
905
919

768
769
763

770
715
708
705

514
515
515

509
512
511

377
380
383

306
304
307
306

546

553
553

Temperature
(00

Turbidity
("ti) 2

Observations Pu nip Type

10.00
10.50
10,70

13.20
12.50
12.80

13,00
13,40
13.10
13.10

12.26
12,41
12.26

14.48
14.46
14.36

13.10
13.50
13.80

slightly cloudy
clear
clear

clear
clear
clear

clear
clear
clear
clear

clear
clear
clear

clear
clear
clear

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

slightly cloudy
clear
clear

13.80
13.50
13.20
13.00

12.50
12.50
12.50

537
521
507
503

cloudy
cloudy
cloudy
cloudy

slightly cloudy
clear
clear

CRA01441 (12}
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Well Water Minutes phi Conductivity Temperature Turbidity Observations Pump Type

Identifier Date Level Purged (Std, Units) (ASIcni). (°C) (1ntu) 2

S-2 1/3/06 4068 10 7.27 630 12.15 * clear peristaltic

S-2 1/3/06 13 7.25 629 12,18 * clear perislaltic

5-2 1/3/06 16 7.10 628 12.20 clear peristaltic

5-2 2/1/06 3.80 10 7,10' 496 12.20 clear peristaltic

S-2 2/1/06 13 7.03 497 12.20 clear peristaltic

S-2 2/1/06 16 7.01 495 12.30 clear peristaltic

5-2 2/9/06 3.98 5 10.37 689 10.37 clear peristaltic

S-2 2/9/06 10 10.36 688 10.36 * clear peristaltic

5-2 2/9/06 15 10.37 688 10.37 clear peristaltic

S-2 2/15/06 4'04 10 7.09 483 11.60 clear peristaltic

S-2 2/15/06 13 7.08 483 11.60 clear peristaltic

S-2 2/15/06 16 7,07 482 11.70 * clear peristaltic

S-2 2/22/06 4.08 10 7.49 649 10.20 * cloudy peristaltic

5-2 2/22/06 13 7.42 642 10,20 clear peristaltic

S-2 2/22/06 16 7.43 630 10,40 * clear peristaltic

S-2 3/1/06 3.91 10 7.35 532 10.60 * clear peristaltic

S-2 3/1/06 13 7,34 537 10.60 * clear peristaltic

5-2 3/1/06 16 7.34 535 10.70 clear peristaltic

S-2D 12/12/05 6.14 10 7,98 403 12.90 slightly cloudy peristaltic

S-21) 12/12/05 13 7,87 388 1340 slightly cloudy peristaltic

S-21) 12/12/05 16 7.86 389 13.10 * slightly cloudy peristaltic

S-20 1/3/06 5.30 10 6.90 406 12.90 * slightly cloudy peristaltic

S-20 1/3/06 13 7.08 406 12.94 * clear peristaltic

S-2D 1/3/06 16 6.98 407 12.96 clear perislaltic

5-20 2/1/06 4.37 10 7.10 326 13.70 * clear peristaltic

S-20 2/1/06 13 7.10 325 13.80 * clear peristaltic

S-21) 2/1/06 16 7.11 326 13.70 * clear peristaltic

CRA01 I1 (12)
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TABLE4,3

SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Page 26 of 34

Well Water Minutes

Identifier Date Level Purged (Sh

pH1 Conductivity Temperature Turbidity Observations Pumnip Type

(AS/cm) ) (0C) (ntu) 2

S-2D 2/9/06 4.56
S-21) 2/9/06
S-2D 2/9/06

S-2D 2/15/06 4.62
S-2D 2/15/06
S-2D 2/15/06

S-2D 2/22/06 4.65
S-2D 2/22/06

S-2D 2/22/06

S-2D 3/1/06 4.50
S-2D 3/1/06

S-2D 3/1/06

S-3 12/5/05 5.29

S-3 12/5/05

S-3 12/5/05

S-4 12/5/05 5.69

S-4 12/5/05

S-4 12/5/05

S-4D 1/26/06 7,75
S-4D 1/26/06
S-41) 1/26/06

S-5 12/5/05 4.25

S-5 12/5/05
S-5 12/5/05

S-6 12/5/05 6.72

S-6 12/5/05
S-6 12/5/05

5
10
15

10
13
16

10
13
16

10
13
16

10
15
20

10
15
20

10
15
20

10
15
20

6.11
6,13
6.13

7.24
7.20
7,19

7.62
7.58
7.57

8.01
8.10
7.87

7.90
7.80
7.65

7.98
7.86
7.76

8.10
8.05
8.00

8.20
8.14
8.07

427
428
428

317
318
318

397
393
398

383
362
365

450
447
447

597
599
598

419
402
403

392
377
389

11.88
11.87
11.98

13.00
13.20
13.20

11.70
11.70

11.80

12.90
12.00
12.00

12.90
13.30
13.30

11.80
12.40
12.20

12.80
12.50
12.40

11.10
12.10
12.20

11.70
12.40
12.10

clear
clear
clear

clear
clear
clear

cloudy
cloudy
cloudy

clear
clear
clear

clear
clear
clear

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristallic
peristaltic

peristaltic
peristaltic
perislaltic

peristallic
peristaltic
peristaltic

peristaltic,
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

63,8
48.7
32.4

cloudy
cloudy

clear

slightly cloudy
clear
clear

slightly cloudy
slightly cloudy
slightly cloudy

slightly cloudy
clear
clear

10
15
20

7.90
7.79
7.75

449
454
452

*'
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-4
SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Well

Identifier

Water

Date Level

S-7
S-7
S-7

S-7D
S-7D
S-7D

VB-I-1
VB-I-I

V13-1-1
V13-I-1
V13-I-1

VB3-1-ID
VB-I-ID
VB-I-ID
VB-I-ID

VB-1-2D

V13-1I-11D

VB-I-2D
VB-1-2D

VB-1-3
VB-1-3
V6-I1-3

V8-1-31
VB.I-3

YB-I.-3D

VB-1-3D
VB-I-3D

1/24/06
1/24/06
1/24/06

1/24/06
1/24/06
1/24/06

11/16/05
11/16/05
11/16/05

1/4/06
1/4/06
1/4/06

12/16/05
12/16/05
12/16/05

1/4/06
1/4/06
1/4/06

1/13/06
1/13/06
1/13/06

11/16/05
11/16/05
11/16/05

1/13/06
1/13/06
1/13/06

4.98

6.80

13.30

13,00

12.34

Minutes

Purged

10
13
16

l0
13
16

10
12
14

5

10
15

13
16
19

10
13
16

10
13
16

10
12
14

10
12
15

PH
(Std, Units)

6.64
6.62
6.61

7.71
7.19
7.12

7.77
7.68
7.63

8.06
8.05
8.02

7.47
7,55
7.56

7.02
7.01
7.00

7.16
7.18
7.14

7.33
7.24
7.27

7.20
7.21
7.21

Conductivity
(l•Slcm)I

693
698
698

469
471
473

1061
1057
1054

835
831
827

545
554
559

644
644
645

636
643
651

313
311
312

661
654
660

Temperature

(°0
Turbidity

(nti) 2
Observations

9.28
9.26
9.21

10.87
1105
10.70

17.72
17.62
17.74

13.30
13.20
1340

13,77
14,20
14.24

13.62
13.85
13.87

12,72
12.80
12.83

13.24
13.40
13,43

12,65
12.60
12,59

clear
clear
clear

clear
clear
clear

clear
clear
clear

845

Pump Type

clear
clear
clear

peristaltic
peristaltic
peristaltic

perislallic
peristaltic
peristaltic

peristaltic
perislaltic
perislaltic

peristaltic
peristaltic
perislallic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

perislallic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

slightly cloudy
slightly cloudy

clear

slightly cloudy
clear
clear

9.40

11.97

9.65

*

*

*

*

*

clear
clear
clear

clear
clear
clear

CRAO16l (121
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Page 28 of 34

Well

Identifier

VB-1-4
VII-1-4
VB-1-4

VB-I-4D
VB-1-4D
VB3-1-4D

VB-I-5
VB-I-5
VB-1-5

VB-1-5D
VB-I-5D
V13-1-5DVB- ISD

VB-1-6
VB-1-6
V1371-6

VB-I-6D
VB-1-6D
VB-1-6D

VB-1-7
VB-1-7
VB-1-7

VB-1-7D
VB-1-7D
VB-1-7D

VB-1-8
VB-1-8
VB-1-8

Water

Date Level

11/16/05
11/16/05
111/16/05

1/13/06
1/13/06
1/13/06

11/16/05
11/16/05
11/16/05

1/13/06
1/13/06
1/13/06

11/22/05
11/22/05
11/22/05

1/13/06
1/13/06
1/13/06

11/22/05
11/22/05
11/22/05

1/9/06
1/9/06
1/9/06

11/22/05
11/22/05
11/22/05

10.62

8.90

12,52

10.29

14.38

14.30

12.44

11.00

12.15

Minutes

Purged

10
12
14

25
30
35

10
12
14

10
13
16

10
13
16

10
13
16

10
13
16

10
13
16

10
13
16

pH

(Std, Units)

7.44
7.42
742

7.07

7,01
7.10

6.96
6.92
6.92

8.02
7,95
7.92

7,97
8.05
8.07

8.49
8.49
8.40

8.16
8,04
7,97

7,32
7.19
7,14

7,05
7.19
7.09

Conductivity

(pS/cm) ,

458
456
454

924

929
931

770
765
769

562
558
562

191
175
172

271

268
267

267
264
264

658
702
719

731
739
744

Temperature

(10C

13.40
13.42
13.22

10.40
10.71
10.92

Turbidity
(ntu) 2

Observations Pump Type

clear
clear
clearI"

slightly cloudy
clear
clear

13.52
13.15
13.14

13.20
13.20
13.20

13.88
13.69
13.54

13.80
13.10
13.10

14.01
13.99
13.71

14.50
14.77
13,98

clear
clear
clear

slightly cloudy
slightly cloudy

clear

slightly cloudy
clear
clear

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristalkic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristallic
peristaltic
peristaltic

clear
clear
clear

slightly cloudy
slightly cloudy

clear

slightly cloudy
slightly cloudy

clear

cloudy
cloudy

slightly cloudy

12.72
12,86
12.84

CRA016841 (W)}
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Well

Identifier

VB-1-8D
V1-1-8D
VB-1-8D

VB-1-9
VB1-1-9
VB-1-9

VB-1-9D
VB-1-9D
VB-1-9D

VB-2-1
VB-2-1
VB-2-1

VB2-2
VB-2-2
VB-2-2

:,1• VB-2-2
VB-2-2
VB-2-2

VB-2-2
VB-2-2
VB-2-2

VB-2-2

V13-2-21
VB-2-2D
VB-2-2D

S VB-2-2D

Water

Date Level

1/9/06
1/9/06
1/9/06

11/22/05
11/22/05
11/22/05

1/13/06
1/13/06
1/13/06

11/15/05
11/15/05
11/15/05

11/15/05
11/15/05
11/15/05

12/5/05
12/5/05
12/5/05

1/4/06
1/4/06
1/4/06
1/4/06

12/23/05
12/23/05
12/23/05

10.52

10.76

14.87

8.80

8.89

8.60

8.00

Minutes

Purged

10
13
16

10
13
16

10
13
16

10
12
14

10
12
14

10
15
20

15
18
21
24

10
12
14

pH
(Std, Units)

7,13
7.07
7.01

7,13
7.18
7.12

7.42
7.42
7.39

7.94
8.49
8.51

7.32
7.28
7.27

7.24
7.31
7.32

7,47
7.38
7.32
7.28

7.41
7.37
7.40

Conductivity

(AScki)

788
803
801

582
572
566

423
440
442

146
142
140

593
593
593

472
480
488

468
476
473
477

429
430
431

Temperature
(0C)

14,36
14.76
14.05

12.06
12.37
12.46

11.20
11.35
11.30

Turbidity
(ntu) 2

Observations

cloudy
clear
clear

clear
clear
clear

13.90
14.13
14.11

14,07
13.83
13.79

11.60
11.70
11.90

10.60
10.70
10,60
10.70

11.33
11.33
11.33

slightly cloudy
clear
clear

slightly cloudy
clear
clear

Pump Type

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

clear
clear
clear

17,2
12.8
9.5
8.6

clear
clear
clear
clear

clear
clear
clear

CRA 016841( 12)



TABLE 4.3 Page 30 of 34

SUMMARY OF MONITORING WELL PURGING PARAMETERS
EXELON GENERATION

BRAIDWOOD STATION

Well Water Minutes pH Conductivity Temperature Turbidity Observations Pump Type
Identifier Date Level 'Purged (Std, Units) (#S1cm) (°0 (nt0)

VB-2-2D 1/4/06 7.83 5 7.21 355 11.50 42.8 cloudy peristalticV3-2.2D 1/4/06 8 7.20 357 11.60 36.4 cloudy peristaltic
V8.2-2D 1/4/06 11 7.19 353 11,80 29.1 cloudy peristaltic

VB-2-3 11/15/05 9.03 10 6.80 574 13.22 clear peristaltic
VB-2-3 11/15/05 12 6.82 572 13.23 clear peristaltic
VB-2.3 11/15/05 14 6.83 569 13.23 * clear peristaltic

Vl-2-4 11/15/05 10,00 10 7.61 455 13.42 * slightly cloudy peristaltic
VB-2-4 11/15/05 12 7.57 458 13.45 * slightly cloudy peristaltic
VB-2-4 11/15/05 14 7.50 456 13,16 * clear peristaltic

VB-2-5 11/15/05 9.20 10 6.65 585 12.99 c clear peristaltic
VB-2-5 11/15/05 12 6.66 585 13.27 clear peristaltic
VB-2-5 11/15/05 14 6.65 584 13.28 clear peristaltic

VB-2-5 1/3/06 9.30 10 6.44 657 9.09 * clear peristaltic
VB-2.5 1/3/06 12 6,42 656 9.10 * clear peristaltic
VB-2-5 1/3/06 14 6.42 657 9.06 * clear peristaltic

VB-2-5D 12/14/05 6.02 27 7.29 443 11.00 clear peristaltic
V13-2-SD 12/14/05 30 7,27 444 10.75 clear peristaltic
VB-2-5D 12/14/05 33 7.27 444 10.49 * clear peristaltic

VB-2-SD 1/3/06 6.61 10 6.70 495 11,80 * clear peristaltic
V13-2-SD 1/3/06 12 6.72 495 11,81 * clear peristallic
V1-2-5D 1/3/06 14 6,76 497 11.81 clear perislaltic

VB-2-6 11/15/05 10.80 10 6,42 472 13,67 clear perislaltic
V13-2-6 11/15/05 12 6.17 470 13.66 * clear peristaltic
V13-2-6 11/15/05 14 6.14 470 13.65 * clear peristaltic

VB-2-6 12/5/05 10.93 10 6.50 430 12.20 * * peristaltic
VB-2-6 12/5/05 15 6.48 430 11.90 peristaltic
VB-2-6 12/5/05 20 6,51 420 12.10 * * peristaltic

CR, 016841 (12)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS
EXELON GENERATION

BRAIDWOOD STATION

Well

Identifier

VB-2-6
VB-2-6
VB-2-6
VB-2-6
VB-2-6
VB-2-6

V1-2-6D
VB-2-6D
VB-2-6D

VB-2-6D
VB-2-6D
V13-2-6D
VB-2-6D

VB-2-7
VB-2-7
VBI-2-7

VB-2-7
VBI-2-7
VB-2-7

VB-2-7D
VB-2-7D
V13-2-7D

VB-2-7D
VB-2-7D
VB-2-7D

V B-2-8
V8-2-8
VB-2-8

Water

Date Level

1/3/06
1/3/06
1/3/06
1/3/06
1/3/06
1/3/06

12/14/05
12/14/05
12/14/05

1/3/06
1/3/06
1/3/06
1/3/06

12/14/05
12/14/05
12/14/05

1/4/06
1/4/06
1/4/06

12/14/05
12/14/05
12/14/05

1/4/06
1/4/06
1/4/06

12/14/05
12/14/05
12/14/05

7,94

6.12

6.11

11A19

10.99

11.39

11.26

8,27

Minutes
Purged

5
8
11

14
17
20

30
33
36

5
8
11
14

2
5
8

15
18
21

33
36
39

5
8
11

12
15
18

pH
(Std, Units)

7,47
7.10
6.91
7.18
7.14
7.11

7.62
7.61
7,63

6.92
7.02
7.11
7.12

8.55
8.20
8.20

7.36
7,41
7.41

8.09
8.01
7.95

7.43
7.41
7.40

7.95
7.82
7.85

Conductivity
(pS1cm)1

433
279

416
426
420
408

263
265
264

252
242
244
238

170
175
175

144
139
142

212
211
214

148
149
149

262
262
262

Temperature

(0C

11.10
11.10
11.10
11.20
11.10
11.20

11.43
11,65
11,65

12.30
12.40
12.70
12.80

Turbidity
(ntu)2

48.4
39.8
26.2
20H9
18.5
16.7

33.8
27.4
23,6
20.1

Observations

cloudy
clear
clear
clear
clear
clear

slightly cloudy
slightly cloudy

clear

12.65
12.70
12.63

12.40
12.70
12.80

12.18
12.21
12.34

13.00
13.30
13.20

13.41
12.69
12.42

13.6
10.8
8.2

29.3
2217
16.9

clear
clear
clear
clear

clear
clear
clear

clear
clear
clear

clear
clear
clear

clear.
clear
clear

clear
clear
clear

Pump Type

peristaltic
peristaltic
peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
perislaltic
peristaltic

peristaltic
peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

CRA016841 •12)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS
EXELON GENERATION

BRAIDWOOD STATION

Well Water Minutes pH Conductivity Temperature Turbidity Observations Pump Type

Identifier Date Level Purged (Std. Units) (p.51cm) 1 (C (ntu) 2

VB-2-9 1/12/06 8.49 10 6.70 501 13.01 slightly cloudy peristaltic

VO-2-9 1/12/06 13 6.39 509 12,93 slightly cloudy peristaltic

VB-2-9 1/12/06 16 622 509 12.31 clear peristallic

V13-2-9D 1/12/06 9.69 10 7.17 313 14.10 * cloudy peristaltic

VB-2-9D 1/12/06 13 7.18 313 14.07 * cloudy peristaltic

VB-2-9D 1/12/06 16 7.16 310 14.07 cloudy peristaltic

VB-3-1 11/15/05 9.83 10 7,29 608 14.10 clear peristaltic

VB-3-1 11/15/05 12 7.24 607 14.02 clear peristaltic

V-3-1 11/15/05 14.00 7.23 608 14.01 clear peristaltic

VB-3-2 11/15/05 10.22 10 7.04 1002 14.69 clear peristaltic

VI-3-2 11/15/05 12 7.02 997 14,66 clear peristaltic

VB-3-2 11/15/05 14 6.99 994 14.68 * clear peristaltic

VB-3-3 11/16/05 9.05 10 6.44 951 12,43 * clear peristaltic

VB-3-3 11/16/05 12 6.39 949 12.54 * clear peristaltic

VB-3-3 11/16/05 14 6.30 936 12.45 clear peristaltic

VB-3-4 11/16/05 10.58 10 5.94 907 12113 * clear peristallic

VB-3-4 11/16/05 12 5.84 900 12.13 * clear peristaltic

VB-3-4 11/16/05 14 5.80 898 12.16 * clear peristaltic

VB-3-4 11/16/05

VB-3-4 11/16/05

VB-3-4 12/5/05 10.43 10 6,34 680 9.50 * * peristaltic

VB-3-4 12/5/05 15 6.36 670 9,70 * peristaltic

VB-3-4 12/5/05 20 6.29 684 9.80 * , peristaltic

VB-3-4 1/3/06 10.33 10 5.96 875 8,51 clear peristaltic

VB-3-4 1/3/06 13 5.82 880 8,47 * clear peristaltic

VB-3-4 1/3/06 16 5.73 886 8.49 * clear peristaltic

CRA016841(12)
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SUMMARY Of MONITORING WELL PURGING PARAMETERS

EXELON GENERATION

BRAIDWOOD STATION

Well

Identifier

VB-3-4D
VB-3-4D
V: VB-3-4DU

V11-3-41)
VB-3-4DU
VB-3-4D

VB-3-5
VB-3-5
VB-3-5

VB-3-6
VB-3-6
VB-3-6

VB-3-7
V B-3-7
VB-3-7

VB-3-7
VB-3-7
VB-3-7

VB-3-7
VB-3-7
VB-3-7

V1-3-7D
VB-3-7D
VB-3-7D

VB-3-8
V B-3-8
VB-3-8

Water

Date Level

12/14/05 , 9.79
12/14/05
12/14/05

1/3/06
1/3/06
1/3/06

11/22/05
11/22/05
11/22/05

11/22/05
11/22/05
11/22/05

12/2/05
12/2/05
12/2/05

12/14/05
12/14/05
12/14/05

1/3/06
1/3/06
1/3/06

1/3/06
1/3/06
1/3/06

12/2/05
12/2/05
12/2/05

9.57

9,44

8.60

8.19

5.72

7.91

5,45

8.20

Minutes

Purged

40
43
47

10
13
16

10
13
16

10
13
16

10
15
20

15
18
21

10
13
16

10
13
16

10
15
20

I pH

(Std, Units)

7.62
7.60
7.60

7.05
7.06
7.05

7.28
7.27
7,33

7.24
7.12
6.93

7.66
7.09
6.94

7.74
7.71
7.68

6.76
6.25
6.12

7,34
7.27
7.23

8.09
8.15
8.15

Conductivity

(AS/ci)

333
334
334

357
358
358

272
146
261

757
777
779

203
195
194

232
231
231

243
242
241

252
251
250

313
318
304

Temperature

(00

12,03
11.97
11.97

11,82
11.87
11.79

13.43
13,72
13.73

*

clear
clear
clear

clear
clear
clear

Turbidity

(ntu) 2
Observations

12.38
12.75
12.79

11.30
11.40
11.50

11.72
11.66
11.62

9.27
9.10
9.09

11.56
11.58
11.60

11.80
11.10
12.30

cloudy
cloudy

slightly cloudy

cloudy
slightly cloudy

clear

cloudy
cloudy
cloudy

clear
slightly cloudy
slightly cloudy

Pump Type

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

clear
clear
clear

clear
clear
clear

cloudy
cloudy
cloudy

CRA 016841 (12)
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SUMMARY OF MONITORING WELL PURGING PARAMETERS

EXELON GENERATION
BRAIDWOOD STATION

Well

Identifier

VB-3-9D)
V11-3-91)
V13-3-91)

VB-3-91)
V6-3-391)
V13-3-91)

VB-3- 10
VBI-3-10
VB-3-10

V13-3-10
V13-3- 10
VB-3-10

VB-3-IOD)
V13-3-101)
VB-3-lOD)

V13-3-1l01)
VB-3-I01)
V13-3-10D

Date

12/13/05
12/13/05
12/13/05

1/4/06
1/4/06
1/4/06

12/16/05
12/16/05
12/16/05

1/3/06
1/3/06
1/3/06

12/16/05
12/16/05
12/16/05

1/3/06
1/3/06
1/3/06

Water

Level

6.37

5.64

8.22

7.88

7.28

7.07

Minutes

Purged

35
38
41

10
13
16

15
20
24

15
18
21

20
23
25

10
13
16

pH
(Std, Units)

7.64
7.50
7.39

7.27
7.22
7.17

7.42
7,39
7.25

7.17
7.18
7.16

7.35
7,37
7,32

7.19
7.18
7.18

Conductivity
(AS/cm)1

700
710
726

550
549
550

258
154
172

683
684
686

579
585

574

540
543
542

Temperature
(0C)

10.70
10.30
10.36

11.90
12.20
12.40

10.03
10,10
9,37

10.90
11.00
11.00

10.51
10.83

12.40
12.50
12,30

Turbidity

(1tu) I
Observations Pump Type

36.2
28.4
21.5

cloudy
cloudy
cloudy

cloudy
cloudy
cloudy

cloudy
cloudy
cloudy

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
peristallic
peristaltic

peristaltic
peristaltic
peristaltic

peristaltic
perislallic
peristaltic

24.4
20.7
17.2

clear
clear
clear

clear
clear
clear

*I

57.1
423
28,9

cloudy
cloudy

clear

1ft BTOC- feet below lop of casing
2 mS/cm -millisiemens per cenlimeter

3 NTU - nephelometric turbidity units

4 * -Not measured

CRA 016841 (12)



Location Name I
Record Number Total Depth Address

Elev Rate
Status (Ft) Elev Ref Formation Top Bottom (gpm)

REC-222
REC-237
REC-191
PW-3
REC-62
PW-8
PW-2
PW-1

PW-13
REC-314
REC-40
REC-151
PW-15
PW-7

REC-221
REC-239
REC-65
REC-180
PW-14~-9
-,C-67
REC-158
REC-201
REC-61
REC-73
REC-63
REC-64
REC-99
REC-104
REC-107
REC-159
REC-66
REC-241
REC-277
REC-268
REC-275

PW-10

REC-2
PW-12
PW-4
PW-5
PW-6
REC-37

14

14

19
20

27
28

31

32

33

38

40

40
40

40

48

5o

56

60
60
60

65

65

65

75

75

79

80

80
86

90
100

106

110

125

350

470

675

680

1647

281 Carol Lane, Braidwood WATER 0

270 Carol Lane WATER 0

300 Francis, Braidwood WATER 0

W. Smiley

50' N line, 2650' W line Section 17, T. WATER 0

S. Center St.

25131 W. Smiley Rd., Braidwood WATER 0

25141 W. Smiley Rd., Braidwood WATER 0

34714 Comet Dr.

160 Bobby Lane, COMET ESTES, WATER 0

Route 113 and Park Road, Braidwood WATER 0

WATER 0

S. Center St.

380 Comet Dr.

306 Comet Dr., Braidwood WATER 0

34420S Charles Lane, Braidwood WATER 0

330'S line, 330'W line section 17, T32. WATER 0

Lot 27-28 Comet Estates Subd. WATER 0

S. Center St.

S. Center St.
'WATER 0

Cemetery Road, Braidwood WATER 0

WATER 593

50' N line, 1300' W line Section 17, T.: WATER 0

Route #1 Braceville WATER 0

30' W line, 1800' N line Section 17, T. WATER 0

330'S line, 330'E line of NW NW secti WATER 0

311 W. Odell St. WATER 0

WATER 0
WATER 0

Cemetary Road, Braidwood WATER 0
WATER 0

LOT 57 WATER 0

360 Cemetary Rd, Braidwood WATER 0

LOT 22 FAIR OAKS WATER 0

LOT 21 FAIR OAKS SUBD. WATER 0

34711 S. Center St., Braidwood WATER 0

38038 S. Center St., Braidwood WATER 0

WATER 577

376 Comet Dr.

S. Center St.
388 Comet Dr.

gravel 10 14
4 sand point 10 14

sand 0 19

Shallow -

0 0
Shallow bedrock -

sand/gravel 21 31
sand & gravel 22 32

S sand/gravel 33 38

limestone 10 40

0 0
Shallow sand - -

Shallow sand - -

sand rock 32 48

shale 10 50
0 0

sandstone 38 60

01 0

sandstone 35 65

GL sandstone 38 65
0 0

sandstone 43 75

0 0

limestone 50! 80

shale 61 86

sandstone 46 90

sandstone 40 65
0 0

shale 45' 110
- limestone - shale 60 125
- shale & limestone 60 350
. limestone 260 470
- sand 655 675
- St. Peter 615 680

GL 0 0

Shallow bedrock - -

Shallow sand -

limestone, shale 71 80

0
0

0

15

10
20

0
0

10

8
10

10

10
4
10
10

0
0
0
0
12
0

WATER 0 20



TABLE 5.1 Page I of 2

SUMMARY OF VERTICAL GRADIENTS AT WELL CLUSTER LOCATIONS
EXELON GENERATION
BRAIDWOOD STATION

Monitoring Groundwater Elevation Screen Bottom Elevation Vertical

Location Date (ft amsl) (ft amsl) Gradient (ft/ft) 2

BL-09 1/11/2006 591.48 587.25
BL-09D 1/11/2006 591,28 570.65 -0.01
BL-10 1/4/2006 591.34 585.28

BL-10D 1/4/2006 591.35 570,43 0.00
BL-11 1/3/2006 591.24 580.97

BL-11D 1/3/2006 591.53 569.34 0.02
BL-12 1/3/2006 591.55 581,03

BL-12D 1/3/2006 591.47 570.10 -0.01
BL-13 1/3/2006 591.43 583.07

.BL-13D 1/3/2006 591.65 564.55 0:01

BL-14 1/3/2006 591.61 579.34
BL-14D 1/3/2006 589.20 570.96 -0.29
BL-15 1/3/2006 591.41 579.79

BL-15D 1/3/2006 591.58 573.64 0.03

BL-16 1/3/2006 591.25 580.12

BL-16D 1/3/2006 591.25 573.28 0.00
BL-17 1/3/2006 591.25 582.51

BL-17D 1/3/2006 591.31 573.01 0.01
C-1 1/3/2006 589.00 581.00

C-1 D 1/3/2006 589.08 571,00 0.01
D-1 1/4/2006 591.79 584.64

DA-D 1/4/2006 591.77 572.82 0.00
D-2 1/4/2006 591.61 583.78

D-2D 1/4/2006 591.71 571.65 0.01
D-3 1/4/2006 591.63 584.00

D-3D 1/4/2006 591.62 571.91 0.00
F-I 1/3/2006 589.06 581.27

F-ID 1/3/2006 589.09 571.27 0.00

G-2 1/5/2006 586.02 575.74
G-2D 1/26/2006 587.00 566.05 0.10

MW-105 1/5/2006 594.69 581.29
MW-105D 1/4/2006 591.72 573.22 -0.37
MW-106 1/5/2006 596.25 583.60

MW-106D 1/4/2006 592.29 572.70 -036
MW-111 1/4/2006 590.65 587.29

MW-111D 1/9/2006 590.70 576.67 0.00
MW-112 1/4/2006 590.85 582.57

MW-112D 1/9/2006 590.96 572.11 0.01

MW-113 1/3/2006 590.80 580.10
MW-113D 1/3/2006 590.77 572.14 0.00

P-14 1/24/2006 592.74 581.02

P-14D 1/24/2006 590.61 568.65 -0.17

P-2 1/4/2006 590.46 581.15

CRA 016&41 (12)



TABLE 5.1

SUMMARY OF VERTICAL GRADIENTS AT WELL CLUSTER LOCATIONS

EXELON GENERATION
BRAIDWOOD STATION

Page 2 of 2

Monitoring
Location

P-2D
S-1

S-ID
S-4

S-4D
5-7

S-7D
VB-1-2

VB-1-2D
VB-1-3

VB-1-3D
VB-1-4

VB-1-4D
VB-1-5

VB-!-5D
VB-2-2

VB-2-2D
VB-2-5

VB-2-5D
VB-2-6

VB-2-6D
VB-2-7

VB-2-7D
VB-2-9

VB-2-9D
VB-3-10

VB-3-10D
VB-3-4

VB-3-4D
VB-3-7

VB-3-7D

Groundwater Elevation Screen Bottom Elevation
(ft amsl)1 (ft amsl)Date

1/4/2006

1/5/2006

1/26/2006

1/5/2006

1/26/2006

1/24/2006

1/24/2006

1/5/2006

1/13/2006
1/5/2006

1/13/2006
1/5/2006

1/13/2006
1/5/2006

1/13/2006

1/4/2006

1/4/2006

1/3/2006

1/3/2006
1/3/2006

1/3/2006

1/4/2006

1/4/2006
1/12/2006

1/12/2006
1/3/2006

1/3/2006

1/3/2006

1/3/2006

1/3/2006
1/3/2006

590.47
588.54
589.05
589.38
588.92
589.75
589.73
592.26
592.49
591.89
592.30
591.19
593.11
591.64
592.00
591.56
591.12
590.52
590.17
593.50
590.66
591.05
591.02
590.99
590.24
591.40
591.37
591.04
591.25
591.58
591.59

572.38
580.49
566.94
579.73
569.41
579.94
566.00
584.94
572.02
584.64
572.05
584.32
571.93
585.17
572.26
581.82
566.99
580.76
571.76
581.01
572.01
585.51
575.51
582.31
568.26
583.43
572.99
581.18
571.18
581.74
572.24

Vertical
Gradient (ft/ft)2

0.00

0.04

-0.04

0.00

0.02

0.03

0.15

0.03

-0.03

-0.04

-0.32

0.00

-0.05

0.00

0.02

0.00

ft amsl - feet above mean sea level

ft/ft - feet per feet; positive value denotes discharge area; negative value denotes recharge area

CRA 0 16941 (12)



TABLE 6.1

SUMMARY OF GENERAL WATER QUALITY IN LOWDOWN LINE AND BACKGROUND GROUNDWATER SAMPLES
EXELON GENERATION

BRAIDWOOD STATION

Blowdown Line Unimpacted Groundwater
Sample Location: AtRiver Inside Plant MW.IO6 MW.II-
Sample tD: GIV.111405-DCOO4 GW-11405-DC-OOI GW.111405-DC.O03 GW.I111405-DC-002
Sample Date: Illinois Standards 1111412005 I1/1412005 1111412005 1111412005

Units Class I
Wet

Alkalinity mg/L 320 300 170 570
Chloride mg/L 200w 96 100 ND(5) NDI5)
Nitrate mg/L 10,01 0.14 0,12 0.28 0.21
Phosphate (as PO') mg/L 0.92 0.86 0.06 ND(0,0l)
Phosphorous mg/L 0.3 0,28 0.02 ND(O,01)
Sulfide mgiL ND(0.05) ND(0.05) ND(0,05) ND(0,05)

Metals

Aluminum mg/L 0.21 0018 0.015 0A1

Antimony mg/L 0.006' ND(0.006) ND(0,006) ND(0.006) ND() 006)

Arsenic mg/L 0,05 0,006 ND(O.002) ND(O.002) 09007

Barium mg/L 2.0' 0H034 0.035 0.016 0,098

Beryllium mg/L 0.004' ND(O0.001) ND(0,001). ND(0,001) NDI0.00)

Boron mg/L 20' 0.36 0.35 0.03 0.26

Cadmium mg/L 0,005' ND(OO01) ND(OO001) ND(0.001) ND(O0.O01)
Calcium mg/L 155 156 52,7 193

Chromium mg/L 0l. ND(0,001) ND(O-I0) ND(0.001) ND(0.000

Cobalt mg/L 1,.0 ND(0,001) ND(0,001) ND(0,001) 0.005

Copper mg/L 0,65' ND(0.001) ND(0.WO1) ND(0,001) ND(0,001)

Iron mg/L 5.0' 0.17 0.17 0.01 6.31

Lead mg/L 0.0075' ND(0,002) ND(O.002) ND(0.002) ND(0,002)

Magnesium mg/L 78,5 77.7 18.8 30,9

Manganese mg/l 0.15ý 0.018 0.019 0.056 ND(OD001)
Molybdenum mg/L 0.01 0.01 ND(0,01) ND(0,01)

Nickel mg/L 0.1' 0.007 ND0,001) ND(0.001) 0,003

Potassium mg/L 9.5 9.5 1.9 25.3

Selenium mg/L 0.05' ND(0.002) ND(0,002) ND(0.002) ND(0,002)

Silver mg/L 0.05' ND(U.001) ND(0,00I) ND(0,001) ND(0,00I)

Sodium mg/L 48.4 48.1 2.70 4.9

Thallium ig/L 0,002' ND(0.002) N'D(0,002) ND(0.002) ND(0.002)

Vanadium mg/L 0,049 ND(O.01) ND(0,01) ND(O/0,) ND(0,01)

Zinc mg/lt 5,1' ND(0.005) ND(0.005) 0.029 0.017

Va lue.listed is also the Groundwater Quality Standard for this chemical pursuant to 35 1ll1 Adm, Code 620.4 l0 for Class 1 Ground water or 35 ill, Adm. Code 620,420 for Class 11 Ground water.
S. .. .Exceeds Illinois Standards Class I

CRA 001 (12)



TABLE 6.2 Page I of 9

SUMMARY OF TRITIUM CONCENTRATIONS IN
MONITORING WELLS AND SURFACE WATER SAMPLES'

EXELON GENERATION
BRAIDWOOD STATION

Monitoring Location

A-1
A-1D
B-01

B-01D
BL-01
BL-02
BL-03
BL-04
BL-05
BL-06
BL-07
BL-08
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09

BL-09 (recount)
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D

BL-09D (recount)
BL-10
BL-10

BL-10D
BL-10D (recount)

BL-1OD
BL-11
BL-11

BL-11D
BL-11D
BL-12
BL-12

BL-12D
BL-12D
BL-13

Sample Date

1/11/2006
1/11/2006
2/20/2006
2/20/2006
11/17/2005
11/17/2005
11/18/2005
11/18/2005
11/18/2005
11/18/2005
11/18/2005
11/18/2005
12/23/2005
1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/9/2006
2/15/2006
2/22/2006
3/1/2006
3/1/2006

12/23/2005
1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/9/2006
2/15/2006
2/22/2006
3/1/2006
3/1/2006

11/17/2005
1/4/2006

12/15/2005
12/15/2005
1/4/2006

11/17/2005
1/3/2006

12/15/2005
1/3/2006

11/17/2005
1/3/2006

12/15/2005
1/3/2006

11/17/2005

33
60
64
46
70
156
0
40
102
114
39
90

4701
5270
5049
4809
4689
4932
4393
4086
3404
3486

23097
22016
21230
20383
20171
20428
19778
18018
16980
16403
295
-104
8259
7885
7535

61
13

-213
-27
126
-39
-31
-35
76

Tritium Result (pCiIL)

- '-.- I'll



TABLE 6.2 Page 2 of 9

SUMMARY OF TRITIUM CONCENTRATIONS IN

MONITORING WELLS AND SURFACE WATER SAMPLES 1

EXELON GENERATION
BRAIDWOOD STATION

Monitoring Location Sample Date Tritium Result (pCi/L)

BL-13 1/3/2006 -16

BL-13D 12/15/2005 -150

BL-13D 1/3/2006 9

BL-14 11/17/2005 70

BL-14 1/3/2006 -37

BL-14D 12/15/2005 -187

BL-14D 1/3/2006 -91

BL-15 11/17/2005 1178

BL-15 1/3/2006 146

BL-15D 12/16/2005 -38

BL-15D 1/3/2006 -49

BL-16 11/17/2005 4058

BL-16 1/3/2006 3364

BL-16D 12/16/2005 -85

BL-16D 1/3/2006 -91

BL-17 12/1/2005 25

BL-17 12/5/2005 105

BL-17 12/6/2005 183

BL-17 1/3/2006 -44

BL-17D 12/12/2005 28

BL-17D 1/3/2006 -126

BL-18 12/1/2005 108

BL-18D 2/7/2006 121

BL-19 12/1/2005 37

BL-19D 2/7/2006 95

BL-20D 12/23/2005 -76

BL-20D 1/4/2006 -117
C-1 12/12/2005 85
C-1 1/3/2006 -80

C-1D 12/12/2005 158

C-1D 1/3/2006 -140

C-2 1/24/2006 -48

C-2 2/1/2006 105

C-2 2/9/2006 162

C-2 2/15/2006 38

C-2 2/22/2006 82

C-2D 1/24/2006 147.

C-2D 2/1/2006 221

C-2D 2/9/2006 320

C-2D 2/15/2006 351

C-2D 2/22/2006 589

D-1 12/6/2005 92

D-1 1/4/2006 -13

D-1D 12/23/2005 -147

D-1D 1/4/2006 -141

D-2 12/5/2005 125

rQA ni(jui im



TABLE 6.2

SUMMARY OF TRITIUM CONCENTRATIONS IN

MONITORING WELLS AND SURFACE WATER SAMPLES'
EXELON GENERATION

BRAIDWOOD STATION

Page 3 of 9

Monitoring Location

D-2
D-2

D-2D
D-2D
D-3
D-3

D-3D
D-3D
D-4
D-5

Ditch at Culvert
Ditch at Culvert
Ditch at Culvert
Ditch at Culvert

Ditch by Alpha Gate
Ditch by Alpha Gate
Ditch by Alpha Gate
Ditch by Alpha Gate
Ditch by Alpha Gate
Ditch by Alpha Gate

Ditch by GW-1
Ditch by GW-1
Ditch by GW-1

DS-10
DS-1 1
DS-11
DS-1a
DS-lb
DS-lb
DS-1 b
DS-lb
DS-2
DS-2
DS-2
DS-2
DS-3
DS-3
DS-3
DS-3
DS-4
DS-4
DS-4
DS-5
DS-5
DS-6
DS-7

Sample Date

12/6/2005
1/4/2006

12/23/2005
1/4/2006
12/2/2005
1/4/2006

12/23/2005
1/4/2006
12/6/2005
12/2/2005

12/22/2005
2/15/2006
2/22/2006
3/1/2006
1/12/2006
1/19/2006
1/26/2006
2/2/2006
2/9/2006

2/16/2006
2/15/2006
2/22/2006
3/1/2006

5/20/2005
5/5/2005

5/27/2005
5/10/2005
5/10/2005
5/27/2005
7/14/2005
9/22/2005
5/5/2005

5/27/2005
7/14/2005
9/22/2005
5/27/2005
6/14/2005
7/14/2005
9/22/2005
6/14/2005
7/14/2005
9/22/2005
7/14/2005
9/22/2005
5/20/2005
5/27/2005

Tritium Result (pCiIL)

59
-165
-91
-36
137
-168
4674
5110

91
73

1007
468
306
670
-30
107
77
23

201
123
36
100
-10
49
28

ND0
44
10
40
59

-2.34
438
682
1690
1740
786
35

226
289
99

-22.6
72.3
-46.2
-41.1

65
78

CRA 016841 (12)



TABLE 6.2 Page 4 of 9

SUMMARY OF TRITIUM CONCENTRATIONS IN

MONITORING WELLS AND SURFACE WATER SAMPLES '
EXELON GENERATION
BRAIDWOOD STATION

Monitoring Location Sample Date Tritium Result (pCiIL)

DS-8 5/10/2005 51

DS-8 5/27/2005 166

DS-9 5/20/2005 65

F-1 12/12/2005 104

F-1 1/3/2006 -44

F-1D 12/12/2005 139

F-ID 1/3/2006 -56

F-2D 1/9/2006 684

F-2D 1/12/2006 546

F-3D 1/9/2006 1689

F-3D 1/12/2006 1689

F-4D 1/24/2006 -22
F-5D 1/24/2006 1512

F-6D 1/24/2006 689

F-7D 1/24/2006 575
F-8D 1/24/2006 872

G-1 12/6/2005 133

G-2 12/6/2005 87

G-2D 1/26/2006 67

G-3 12/6/2005 81

GW-1 2/9/2006 20

GW-2 2/9/2006 57
MW-101 3/24/2005 41

MW-101 7/28/2005 -397
MW-101 10/19/2005 -52.8

MW-101 11/15/2005 !57

MW-102 3/24/2005 58

MW-103 3/24/2005 132

MW-103 8/15/2005 3010

MW-103 10/20/2005 2660

MW-103 11/15/2005 2497

MW-104 3/24/2005 397

MW-104 7/28/2005 142

MW-105 7/28/2005 563

MW-105 10/17/2005 384

MW-105 11/15/2005 729

MW-105 1/4/2006 169

MW-105D 12/16/2005 -69

MW-105D 1/4/2006 -120

MW-106 7/28/2005 8.77

MW-106 1/4/2006 -35

MW-106D 12/16/2005 -115

MW-106D 1/4/2006 -25
MW-107 7/28/2005 158

MW-107 9/30/2005 124

MW-107 10/17/2005 129

r. iAIAM4 t 17,



TABLE 6.2 Page 5 of 9

SUMMARY OF TRITIUM CONCENTRATIONS IN

MONITORING WELLS AND SURFACE WATER SAMPLES1

EXELON GENERATION
BRAIDWOOD STATION

Monitoring Location Sample Date Tritium Result (pCiIL)

MW-107 11/15/2005 269

MW-108 7/28/2005 18.2

MW-108 9/30/2005 43.8

MW-108 10/17/2005 -29.4'

MW-108 11/15/2005 91

MW-109 7/28/2005 238

MW-109 9/30/2005 305

MW-110 10/20/2005 137

MW-110 11/15/2005 93

MW-110 1/4/2006 -104

MW-111 10/19/2005 -44.0

MW-111 11/15/2005 224

MW-111 1/4/2006 -78

MW-111D 1/9/2006 -66

MW-112 10/19/2005 -33.0

MW-112 11/15/2005 167,

MW-112 1/4/2006 -127

MW-112D 1/9/2006 -111
MW-113 10/19/2005 4480

MW-113 11/15/2005 4830

MW-113 12/5/2005 4009

MW-113 12/6/2005 3598

MW-113 1/3/2006 4008

MW-113D 12/14/2005 4835

MW-113D 1/3/2006 4772

P-1 12/1/2005 2484

P-2 12/2/2005 4344

P-2 1/3/2006 2045

P-2D 12/12/2005 2599

P-2D 1/3/2006 2384

P-3 12/2/2005 3258

P-4 12/1/2005 33041

P-4 12/6/2005 25311

P-4 1/3/2006 19317

P-4 1/11/2006 15937

P-4 1/18/2006 12165

P-4 1/25/2006 9588

P-4 2/1/2006 6621

P-4 2/9/2006 4412

P-4 2/15/2006 3045

P-4 3/1/2006 3479

P-4D 12/23/2005 59592

P-4D 1/3/2006 48493

P-4D 1/11/2006 47095

P-4D 1/18/2006 50308

P-4D 1/25/2006 38965

rR A 01A941 (121
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TABLE 6.2

SUMMARY OF TRITIUM CONCENTRATIONS IN

MONITORING WELLS AND SURFACE WATER SAMPLES'

EXELON GENERATION
BRAIDWOOD STATION

Page 6 of 9

Monitoring Location

P-4D
P-4D
P-4D
P-4D
P-4D

P-4D (recount)
P-4S
P-5
P-5

P-5D
P-5D

P-6
P-6
P-7
P-8
P-8
P-9
P-9
P-9

P-9 (recount)
P-10
P-10
P-1 I
P-11
P-12
P-12

P-13D
P-13D (recount)

P-13D
P-13D
P-13D
P-13D
P-13D
P-13D
P-13D
P-13D
P-13D

P-13D (recount)
P-14

P-14D
PS-1
PS-1
PS-2
PS-2
PS-3
PS-4

Sample Date

2/1/2006
2/9/2006

2/15/2006
2/22/2006
3/1/2006
3/1/2006
2/22/2006
12/1/2005
1/3/2006

12/23/2005
1/3/2006

12/1/2005
1/18/2006
12/1/2005
12/1/2005
12/6/2005
12/5/2005
12/6/2005
12/13/2005
12/13/2005
12/5/2005
12/6/2005
12/5/2005
12/6/2005
12/5/2005
12/6/2005
12/23/2005
12/28/2005

1/3/2006
1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/9/2006

2/15/2006
2/22/2006
3/1/2006
3/1/2006
1/24/2006
1/24/2006

12/22/2005
1/4/2006

12/22/2005
1/4/2006
1/4/2006

1/10/2006

32551
34828
39339
44547
45640
40895
2841
6621
6166
2402
2165
450
110
1210
2998
2212
1346
-90
ill
27

1934
1723
1681
1476
1535
1622

226468
225231
228283
229838
223754
217122
226034
233668
229926
230133
230793
214892

2537
2388
-18
-89
-89
15

-137
30

Tritium Result (pCiIL)

rv A (fl-fAi mil



TABLE 6.2

SUMMARY OF TRITIUM CONCENTRATIONS IN

MONITORING WELLS AND SURFACE WATER SAMPLES'
EXELON GENERATION
BRAIDWOOD STATION

Page 7 of 9

Monitoring Location

PS-6
RW-1
RW-1
RW-2
RW-2

RW-2 (10 ft)
RW-2 (10.6 ft)
RW-2 (20 ft)

RW-2 (20.6 ft)
RW-2 (25 ft)
RW-2 (25 ft)

RW-3
RW-4

S-1
S-1

S-1D
S-2
S-2
S-2
S-2
S-2
,-2
S-2
S-2

S-2D
S-2D
S-2D
S-2D
S-2D
S-2D
S-2D
S-3
S-3
S-4
S-4

S-4D
S-5
5-5
S-6
S-6
S-7
S-7D
SG-1
SG-2
SG-3
sw-1

Sample Date

1/12/2006
12/1/2005
12/4/2005
12/1/2005
12/4/2005

12/13/2005
12/6/2005
12/13/2005
12/6/2005
12/6/2005
12/13/2005
12/2/2005
12/2/2005
12/5/2005
12/6/2005
1/26/2006
12/5/2005
12/6/2005
1/3/2006
2/1/2006
2/9/2006

2/15/2006
2/22/2006
3/1/2006

12/12/2005
1/3/2006
2/1/2006
2/9/2006
2/15/2006
2/22/2006
3/1/2006
12/5/2005
12/6/2005
12/5/2005
12/6/2005
1/26/2006
12/5/2005
12/6/2005
12/5/2005
12/6/2005
1/24/2006
1/24/2006
7/28/2005
7/28/2005
7/28/2005

11/30/2005

287
2396
7855
33736
88778
54111
58621
171166
170024
223888
246442

197
380
-21
83

1287
95
88
62
183
237
190
172
85
225
-2
193
177
185
168
74
145
57

1280
1086
2111
2023
1874
679
411
1373
1546
61.3
1970
-21.4
2464

Tritium Result (pCi/L)

CPA 016841 (12!



TABLE 6.2

SUMMARY OF TRITIUM CONCENTRATIONS IN

MONITORING WELLS AND SURFACE WATER SAMPLES'
EXELON GENERATION
BRAIDWOOD STATION

Page 8 of 9

Monitoring Location

SW-2
SW-2
SW-2
SW-2
SW-2
SW-2
SW-2
SW-2

SW-2 (recount)
SW-3
SW-4
SW-5
SW-6
VB-1

VB-I-1
VB-I-1

VB-i-ID
VB-I-ID
VB-1-2

VB-1-2D
VB-1-3

VB-1-3D
VB-1-4

VB-1-4D
VB-1-5

VB-1-SD
VB-1-6

VB-1-6D
VB-1-7

VB-1-7D
VB-1-8

VB-1-8D
VB-1-9

VB-1-9D
VB-2-1
VB-2-2
VB-2-2
VB-2-2
VB-2-2

VB-2-2D
VB-2-2D
VB-2-3
VB-2-4
VB-2-5
VB-2-5

VB-2-5D

Sample Date

11/30/2005
1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/15/2006
2/22/2006
3/1/2006
3/1/2006
12/2/2005
12/2/2005
1/30/2006
2/9/2006
5/27/2005
11/15/2005
1/4/2006

12/16/2005
1/4/2006

11/17/2005
1/13/2006

11/15/2005
1/13/2006

11/15/2005
1/13/2006
11/15/2005
1/13/2006

11/22/2005
1/13/2006

11/22/2005
1/9/2006

11/22/2005
1/9/2006

11/22/2005
1/13/2006

11/15/2005
11/15/2005
12/5/2005
12/6/2005
1/4/2006

12/23/2005
1/4/2006

11/15/2005
11/15/2005
11/15/2005
1/3/2006

12/14/2005

Tritium Result (pCiIL)

2347'
2938
2504
2441
2626
2434
808
2243
2142

96
83
76
41

51295
1194
425
-49
-132
337
238
206

19431
384

7424
130

22928
95
41
140

-116
57

10877
107

3370
207
6193
5832
5569
5232

3445
4037
3940
3664
4270
3834

64

0

N

CRA 016841 (12)
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TABLE 6.2 Page 9of 9

SUMMARY OF TRITIUM CONCENTRATIONS IN

MONITORING WELLS AND SURFACE WATER SAMPLES
EXELON GENERATION
BRAIDWOOD STATION

Monitoring Location

VB-2-5D
VB-2-6
VB-2-6
VB-2-6
VB-2-6

VB-2-6D
VB-2-6D
VB-2-7
VB-2-7

VB-2-7D
VB-2-7D
VB-2-8
VB-2-9

VB-2-9D
VB-3

VB-3-1
VB-3-10
VB-3-10

VB-3-10D
VB-3-10D

VB-3-2
VB-3-2 (repeat)

VB-3-3
VB-3-4
VB-3-4
VB-3-4
VB-3-4

VB-3-4D
VB-3-4D
VB-3-5
VB-3-6
VB-3-7
VB-3-7

VB-3-7D
VB-3-7D
VB-3-8

VB-3-9D
VB-3-9D

Sample Date

1/3/2006
11/15/2005
12/5/2005
12/6/2005
1/3/2006

12/14/2005
1/3/2006

12/14/2005
1/4/2006

12/14/2005
1/4/2006

12/14/2005
1/12/2006
1/12/2006
5/11/2005
11/15/2005
12/16/2005
1/3/2006

12/16/2005
1/3/2006

11/15/2005
11/15/2005
11/16/2005
11/16/2005
12/5/2005
12/6/2005
1/3/2006

12/14/2005
1/3/2006

11/22/2005
11/22/2005
12/2/2005
1/3/2006

12/14/2005
1/3/2006

12/2/2005
12/13/2005
1/4/2006

102
2132
2348
1979
1412
56
44
-47
-60
-52
-53

-103
78
-65

1521
5959
8473
12076
70773

108736
32830
26686
43894
58489
43708
40654
29286

747
790
95

53572
169

-126
-79
-205
171

21715
19605

Tritium Result (pCiIL)

1 Results through March 1, 2006

CRA016841 (12)
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TABLE 6.3

SUMMARY OF WEEKLY RESULTS FOR TRITIUM IN KEY MONITORING WELLS
AND THE PERIMETER DITCH

EXELON GENERATION
BRAIDWOOD STATION

Page 1 of 2

Monitoring Location

BL-09
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09
BL-09

BL-09 (recount)
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D
BL-09D

BL-09D (recount)
C-2
C-2
C-2
C-2
C-2

C-2D
C-2D
C-2D
C-2D
C-2D

Ditch by Alpha Gate
Ditch by Alpha Gate
Ditch by Alpha Gate
Ditch by Alpha Gate
Ditch by Alpha Gate
Ditch by Alpha Gate

P4
P4
P-4
P-4
P-4
P-4
P-4
P-4
P-4
P-4

P4D
P4D

Sample Date

12/23/2005
1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/9/2006

2/15/2006
2/22/2006
3/1/2006
3/1/2006

12/23/2005
1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/9/2006

2/15/2006
2/22/2006
3/1/2006
3/1/2006
1/24/2006
2/1/2006
2/9/2006

2/15/2006
2/22/2006
1/24/2006
2/1/2006
2/9/2006
2/15/2006
2/22/2006
1/12/2006
1/19/2006
1/26/2006
2/2/2006
2/9/2006

2/16/2006
12/1/2005
12/6/2005
1/3/2006
1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/9/2006
2/15/2006
3/1/2006

12/23/2005
1/3/2006

Tritium Result (pCi/L)

4701
5270
5049
4809
4689
4932
4393
4086
3404
3486

23097
22016
21230
20383
20171
20428
19778
18018
16980
16403

-48
105
162
38
82

147
221
320
351
589
-30
107
77
23
201
123

33041
25311
19317
15937
12165
9588
6621
4412
3045
3479
59592
48493

CRA 016841 (12)



TABLE 6.3

SUMMARY OF WEEKLY RESULTS FOR TRITIUM IN KEY MONITORING WELLS

AND THE PERIMETER DITCH'
EXELON GENERATION
BRAIDWOOD STATION

Page 2 of 2

Monitoring Location

P-4D
P-4D
P-4D
P-4D
P-4D
P-4D
P-4D
P-4D

P-4D (recount)
P-13D

P-13D (recount)
P-13D
P-1 3D
P-13D
P-13D
P-13D
P-13D
P-13D
P-13D
P-13D

P-13D (recount)
S-2
S-2
S-2
S-2
S-2
S-2
S-2
S-2

S-2D
S-2D
S-2D
S-2D
S-2D
S-2D
S-2D
SW-2
SW-2
SW-2
SW-2
SW-2
SW-2
SW-2
SW-2

SW-2 (recouwt)

Sample Date

1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/9/2006

2/15/2006
2/22/2006
3/1/2006
3/1/2006

12/23/2005
12/28/2005
1/3/2006
1/11/2006
1/18/2006
1/25/2006
2/1/2006
2/9/2006

2/15/2006
2/22/2006
3/1/2006
3/1/2006
12/5/2005
12/6/2005
1/3/2006
2/1/2006
2/9/2006

2/15/2006
2/22/2006
3/1/2006

12/12/2005
1/3/2006
2/1/2006
2/9/2006
2/15/2006
2/22/2006
3/1/2006

11/30/2005
1/11/2006
1/18/2006
1/25/2006
2/1/2006

2/15/2006
2/22/2006
3/1/2006
3/1/2006

47095
50308
38965
32551
34828
39339
44547
45640
40895

226468
225231
228283
229838
223754
217122
226034
233668
229926
230133
230793
214892

95
88
62
183
237
190
172
85
225
-2

193
177
185
168
74

2347
2938
2504
2441
2626
2434
808

2243
2142

Tritium Result (pCiIL)

Results through March 1, 2006

CRA 016641 (12)



TABLE 6.4

SUMMARY OF TRITIUM CONCENTRATIONS IN PRIVATE WELLS '

EXELON GENERATION
BRAIDWOOD STATION

Monitoring Location Date Tritium Result (pCi/L)

PW-1 11/30/2005 -26

PW-2 11/30/2005 48

PW-3 11/30/2005 25

PW-3 2/2/2006 -63

PW-4 12/2/0005 43

PW-5 12/7/2005 9

PW-5 1/19/2006 -12

PW-5 1/30/2006 28

PW-6 2/2/2006 -4

PW-6P2  12/8/2005 142

PW-6P2  2/7/2006 128

PW-7 12/7/2005 -58

PW-8 12/3/2005 1151

PW-8 12/6/2005 1524

PW-8 12/8/2005 1367

PW-9 12/5/2005 142

PW-10 12/7/2005 72

PW-11 12/5/2005 99

PW-11 2/2/2006 12

PW-12 12/7/2005 44

PW-13 12/7/2005 -62

PW-13 1/30/2006 38

PW-14 12/14/2005 -118

PW-14 1/30/2006 56

PW-15 12/14/2005 -51

Results through March 1, 2006

2 Surface water (pond) sample

CRA 016841 (12)
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TABLE 6.5

SUMMARY OF INDICATOR PARAMETER SAMPLES IN THE B LOWDOWN LINE, BACKGROUND
GROUNDWATER, AND MONITORING WELLS NEAR THE BLOWDOWN LINE

EXELON GENERATION
BRAIDWOOD STATION

Monitoring Location:

At River (blowdown line)
Inside Plant (blowdown line)

MW-106 (unimpacted)
MW-110 (unimpacted)

BL-01
BL-02
BL-03
BL-04
BL-05
BL-06
BL-07
BL-08
BL-10

BL-10D
BL-11

BL-1I1D
BL-12

BL-12D
BL-13

BL-13D
BL-14

BL-14D
BL-15

BL-15D
BL-16

BL-16D
BL-17D

MW-105D

Sample Date:

11/14/2005
11/14/2005
11/14/2005
11/14/2005
11/18/2005
11/18/2005
11/18/2005
11/18/2005
11/18/2005
11/18/2005
11/18/2005
11/18/2005
11/18/2005
12/15/2005
11/18/2005
12/15/2005
11/18/2005
12/15/2005
11/18/2005
12/15/2005
11/18/2005
12/15/2005
11/18/2005
12/16/2005
11/18/2005
12/16/2005
12/13/2005
12/16/2005

Sodium (mg/L)

48.4
481
2.70
4.9
2.5
3.3
2.8
4.3

5,7
2.8
2.8
1.6

10.8
22.6
2.3
4.7
2.6
3.5
2.1
2.8
2.6
3.0
8.9
3.0
2.6
2.4
3.5
2.6

Chloride (mg/L)

96
100

ND(5)
ND(5)
ND(5)

6
ND(5)
ND(5)

8
ND(5)

16
ND(5)
ND(5)

26
ND(5)

6.0
ND(5)

5.0
ND(5)
ND(5)
ND(5)

5.0
6

ND(5)
54

ND(5)
ND(5)

5.0

CRA 016841 {12)
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APPENDIX A

CORRESPONDENCE BETWEEN EXELON AND THE ]EPA BUREAU OF WATER
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY

1021 NO'rH GRAND AvtEuf EAST, P.O. Box 19276, SWN'Glct1. It I IN() 62794-9276 - (-)17) 782-3397

)AMts R. THONWSOCN. CNIUE, 1 0VVu S R.N001 Pu, Si,,F i 1 -300, C.HICA;, IL 6()60 1 - (.1121 814.6026

Rc)t R. BLAG(.)j'VW'H, GOVERNOR DcLiCLAA P. ScOTT, D[R•coIR

217/785-0561

December 16. 2005
CERTIFIED MAIL # 7004 2510 0001 8648 9027

RETURN RECEIPT REQUESTED

Exelon Generation - Braidwood I t ]

Attn: John Petro [ E O3
RR I Box 84
Braceville, IL 60407 " -

Re: Violation Notice: EXELON GENERATION - BRAIDWOOD STATION
Violation Notice No.: W-2005-00537

Dear Mr. John Petro:

This constitutes a Violation Notice pursuant to Section 31(a)(1) of the Illinois Environmental
Protection Act, 415 ILCS 5131(a)(1), and is based upon review of available information and
investigation by representatives of the Illinois Environmental Protection Agency ("Illinois EPA").

The Illinois EPA hereby provides notice of violations of environmental statutes, regulations or
permits as set forth in Attachment A to this letter. Attachment A includes an explanation of the
activities that the Illinois EPA believes may resolve the specified violations, including an estimate of
a reasonable time period to complete the necessary activities. However, due to the nature and
seriousness of the violations cited, please be advised that resolution of the violations may also
require the involvement of a prosecutorial authority for purposes that may include, among others, the
imposition of statutory penalties.

A written response, which may include a request for a meeting with representatives of the Illinois
EPA, must be submitted via certified mail to the Illinois EPA within 45 days of receipt of this letter.
The response must address each violation specified in Attachment A and include for each, an
explanation of the activities that will be implemented and the time schedule for the completion of
each activity. Also, if a pollution prevention activity will be implemented, indicate that intention in
any written response. The written response will constitute a proposed Compliance Commitment
Agreement ("CCA") pursuant to Section 31 of the Act. The Illinois EPA will review the proposed
CCA and will accept or reject the proposal within 30 days of receipt.

If a timely written response to this Violation Notice is not provided, it shall be considered a waiver
of the opportunity to respond and meet. and the Illinois EPA may proceed with a referral to the
prosecutorial authority.

R•< .l t -4302 Nnrlh I. N air• S, pte• Rw• kif,#<l. 11 v 1 0" •10 1 illI j7 :7 10 D- fD.t- i, .- f \. , ). .... •jr ,! t, )I e: Pltmv,., HI "11•• .1% 9.-.W,1J).
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Page 2 of 2
EXELON GENERATION - BRAIDWOOD STATION
VN W-2005-00537

Written communications should be directed to BEVERLY BOOKER at the ILLINOIS EPA,
BUREAU OF WATER, CAS #19, P.O. BOX 19276, SPRINGFIELD, ILLINOIS 62794-9276. All
communications must include reference to this Violation Notice number. W-2005-00537.

Questions regarding this Violation Notice should be directed to Gary Forsee at 217/785-0561.

Sincerely,

Michael S. Garretson, Manager
Compliance Assurance Section
Bureau of Water

Attachment

cc: Melburg, Peg



PAGE NO. 1 OF 2
ATTACHMENT A

EXELON GENERATION - BRAIDWOOD STATION, VIOLATION NOTICE NO. W-2005-00537:

Questions regarding the violations identified in this attachment should be
referred to Gary Forsee at (217) 785-0561.

A review of information available to the Illinois EPA indicates the following
violations of statutes, regulations, or permits. Included with each type of
violation is an explanation of the activities that the Illinois EPA believes
may resolve the violation including an estimated time period for resolution.

Groundwater Quality
No person shall cause, threaten, or allow the release of any contaminant to a
resource groundwater such that treatment or additional treatment is necessary
to continue an existing use or to assure a potential use of such groundwater,
or such that the existing or potential use of such groundwater is precluded.
Exelon Generation - Braidwood Station must cease and decease of any further
violations of the Act.

Violation
Date

12/12/05

Rule/Reg.

12/07/05

Violation
Description
Sampling results indicate violations of Section 12 of the Act,
the General Prohibition Against Use Impairment of Resource
Groundwater, and the causing of the groundwater quality standard
of tritium (20,000 pCi/L) to be exceeded during the time period
and at the location(s) designated below:

RW-2 10.5 ft. depth 58,621 pCi/L
RW-2 20.5 ft. depth 170,024 pCi/L
RW-2 25 ft. depth 223,888 pCi/L

Section 12(a), and (d) of the Act, 415 ILCS 5/12, 35 Ill. Adm.
Code 620.115, 35 Ill. Adm. Code 620.301 Ca) (1) and (2), and 35
Ill. Adm. Code 620.410(e) (3).

Sampling results indicate violations of Section 12 of the Act,
the General Prohibition Against Use Impairment of Resource
Groundwater during the time period and at the location(s)
designated below:

Private well located at horse barn North of pond
2,152 pCi/L

Section 12(a), and (d) of the Act, 415 ILCS 5/.2, 35 Ill. Adm.
Code 620.115, and 35 Ill. Adm. Code 620.301(a) (1) and (2).

Rule/Reg.
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PAGE NO. 20OF 2
ATTACHMENT A

EXELON GENERATION - BRAIDWOOD STATION, VIOLATION NOTICE NO. W-2005-00537:

Violation
Date

12/06/05

Rule/Reg.

12/01/05

Violation
Description
Sampling results indicate violations of Section 12 of the Act,
the General Prohibition Against Use Impairment of Resource
Groundwater, and the causing of the groundwater quality standand
of tritium (20,000 pCi/L) to be exceeded during the time period
and at the location(s) designated below:

VB-3-4 58,489 pCi/L
VB-3-3 43,894 pCi/L
VB-3-2 32,830 pCi/L
VB-3-6 53,572 pCi/L
P-4 33,736 pCi/L
RW-2 33,736 pCi/L

Section 12(a), and (d) of the Act, 415 ILCS 5/12, 35 Ill. Adm.
Code 620.115, 35 Ill. Adm. Code 620.301(a) (1) and (2), and 35
Ill. Adm. Code 620.410(e) (3).

Sampling results indicate violations of Section 12 of the Act,
the General Prohibition Against Use Impairment of Resource
Groundwater during the time period and at the location(s)
designated below:

Pond located just north of
Smiley Rd. and west of the 2,347 pCi/L
blow-down line. 2,464 pCi/L

Section 12(a), (d), and (f) of the Act, 415 ILCS 5/12.Rule/Reg.



Exelein.
Exclon Gentration Company, LLC vww.exeiencozrp.ccrn
BSTaidwood Station Nuclear
350oo South Rt S3, Suite 84

Braceville. IL 6o4o7-9619

February 2, 2006
BW060011

Ms. Beverly Booker
Illinois Environmental Protection Agency
Bureau of Water, CAS #19
P. O. Box 19276
Springfield, IL 62794-9276

Subject: Braidwood Station
Response to Violation Notice W-2005-00537

Reference: Letter from Illinois EPA, 'Violation Notice: Exelon Generation -
Braidwood Station," dated December 16, 2005

Dear Ms. Booker:

In the referenced letter, the Illinois Environmental Protection Agency (Illinois EPA) issued a
Violation Notice to Exelon Generation Company, LLC (Exelon) regarding groundwater quality at
Braidwood Station and adjoining property. The Violation Notice is based on sampling results
obtained between December 1 and December 12, 2005, that indicate the level of tritium
exceeds the standards set forth in Section 12 of the Illinois Environmental Protection Act and
the Illinois Pollution Control Board's regulations.

The enclosure to this letter contains Exelon's response to the Violation Notice. The response
describes our actions to protect and inform the public, cease the release of tritium to
groundwater, prevent future release of tritium to the groundwater, and our plans to address the
elevated levels of tritium in the existing groundwater.

In accordance with 415 ILCS 5/31, "Notice; complaint; hearing;" subdivision (a)(2)(C), Exelon
-requests a meeting with representatives of the Illinois EPA to discuss this matter. We will
contact the Illinois EPA to arrange this meeting.

This written response is being submitted within 45 days of Exelon's receipt of the Violation
Notice via certified mail (i.e., December 20, 2005). By submitting this response, Exelon is not
admitting that it has violated the Illinois Environmental Protection Act or the regulations of the
Illinois Pollution Control Board. If you have any questions about this response, please contact
Kenneth Ainger at 630 657-2800.

Respectfully,

Keith J. Poison
Site Vice President
Braidwood Station

VIA CERTIFIED MAIL
RETURN RECEIPT REOUESTED



ENCLOSURE

RESPONSE TO VIOLATION NOTICE W-2005-00537

I. Violation Notice Allegations

On December 16, 2005, the Illinois EPA issued the following in a violation notice to
Exelon Generation Company, LLC:

Groundwater Quafity

No person shall cause, threaten, or allow the release of any contaminant to resource
groundwater such that treatment or additional treatment is necessary to continue an
existing use or to assure a potential use of such groundwater, or such that the existing or
potential use of such groundwater is precluded. Exelon Generation - Braidwood Station
must cease and decease of any further violations ol the Act.

Violation Violation
Date Description

12/12/05 Sampling results indicate violations of Section 12 of the Act, the General
Prohibition Against Use Impairment of Resource Groundwater, and the
causing of the groundwater quality standard of tritium (20,000 pCi/L) to be
exceeded during the time period and at the location(s) designated below:

RW-2 10.5 ft. depth 58,621 pCI/L
RW-2 20.5 ft. depth 170,024 pCi/L
RW-2 25 ft. depth 223,888 pCi/L

Rule/Reg. Section 12(a), and (d) of the Act, 415 ILCS, 5/12, 35 II1. Adm. Code
620.115, 35 II1. Adm. Code 620.301(a)(1) and (2), and 35 III. Adm. Code
620.410(e)(3).

12/07/05 Sampling results indicate violations of Section 12 of the Act, the General
Prohibition Against Use Impairment of Resource Groundwater during the
time period and at the location(s) designated below:

Private well located at horse barn North of pond 1,151 pCi/L
Rule/Reg. Section 12(a), and (d) of the Act, 415 ILCS 5/12, 35 III, Adm. Code

620.115, and 35 01. Adm. Code 620.301(a)(1) and (2).

12106/05 Sampling results indicate violations of Section 12 of the Act, the General
Prohibition Against Use Impairment of Resource Groundwater, and the
causing of the groundwater quality standard of tritium (20,000 pCi/L) to be
exceeded during the time period and at the location(s) designated below:

VB-3-4 58,489 pCi/L
VB-3-3 43,894 pCi/L
VB-3-2 32,830 pCi/L
VB-3-6 53,572 pCi/L
P-4 33,736 pCi/L
RW-2 33,736 pCi/L



Rule/Reg. Section 12(a), and (d) of the Act, 415 ILCS 5/12, 35 III. Adm. Code
620.115, 35 I1l. Adm. Code 620.301(a)(1) and (2), and 35 111. Adm. Code
620.41 0(e)(3).

Violation Violation
Date Description

12/01/05 Sampling results indicate violations of Section 12 of the Act, the General
Prohibition Against Use Impairment of Resource Groundwater during the
time period and at the location(s) designated below:

Pond located just north of
Smiley Rd. and west of the 2,347 pCI/L
blow-down line. 2,464 pCi/L

Rule/Reg. Section 12(a), (d), and (f) of the Act, 415 ILCS 5/12.

II. Exelon Response

The following response describes our actions to protect and inform the public, cease the
release of tritium to groundwater, prevent future release of tritium to the groundwater,
and our plans to address the elevated levels of tritium in the existing groundwater. In
order to further assist the Illinois EPA in an understanding of site conditions, we are
including in Attachment 1 a summary of key investigative data collected to date at the
site. These data summaries are considered preliminary, as we are collecting additional
data and continuing our evaluations, and include:

1. A base map of monitoring locations and key site features.
2. Groundwater level contour maps of the shallow and deep zones of the upper

aquifer.
3. Estimated tritium concentrations presented in contour maps of the shallow and

deep zones.
4. A hydrogeologic cross-section.
5. A table summarizing permanent and temporary well monitoring specifications.
6. A table summarizing sample results for tritium analyses from wells in the site

area; and
7. A table summarizing tritium results from samples collected at private wells.

Protection and Notification of the Public

Exelon's first priority in response to this issue is the protection of the public. When we
determined in late November 2005 that tritium in groundwater had likely migrated off the
Braidwood Station property, we notified potentially affected residents. Door-to-door
initial notifications were made to inform them of the status of our investigation, present
them a fact sheet from the U. S. EPA regarding tritium, offer to sample their private wells
for the presence of tritium, and respond to their questions and concerns. The results of
the private well sample analyses, conducted by an independent laboratory, were
provided to the residents. On December 12, 2005, Exelon conducted a meeting with the
potentially affected local residents to update them on the status of our ongoing
investigation, explain future actions and address their questions and concerns. In
addition, we have met individually with a number of residents to address specific
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concerns. A second round of door-to-door updates was conducted with the potentially
affected residents on December 29, 2005, during which we provided those residents a
copy of our December 29, 2005 news release and invited them to another update
meeting which was held on January 26, 2006.

In addition to sampling private wells, Exelon obtained permission from potentially
affected residents to drill temporary wells on their property, and to sample water from
ponds on their property to determine the migration of the tritium in groundwater.
Exelon's plume characterization team continued sampling, analyzing and notifying
adjoining land owners until the leading edge of the tritium was identified. Exelon has
sampled over 31 private wells, drilled and sampled over 150 monitoring wells on and off
the property, and sampled nearby surface water ponds offsite to laterally and vertically
identify the distribution of tritium in the groundwater.

In order to identify potential users of groundwater in the down-gradient direction of flow
(which is to the north) from the blowdown pipeline, Exelon initiated a comprehensive well
inventory and well records search. This search is being conducted through the Illinois
State Water Survey and includes groundwater users that can be identified within a one
mile radius of the blowdown pipeline. The location of the wells, their use, depth and
construction are being compiled for future evaluations. This well inventory, along with
previously identified well users (private residences where wells have already been
sampled), will form the basis of Exelon's notification list. This list will identify additional
private, as well as public, water supply users that would be notified if it is determined
there is a potential for impact to their water supply wells,

Cessation of Release of Tritium to Groundwater

Liquid radioactive effluent releases into the Braidwood Station circulating water
blowdown line were suspended on November 23, 2005. This action was taken until
additional information could be collected and testing conducted to ensure the integrity of
the pipeline at all locations. Braidwood Station has not processed any liquid radioactive
effluents through the circulating water blowdown pipeline since November 23, 2005.

As a result of suspending liquid radioactive effluent releases into the circulating water
blowdown pipeline, temporary 20,000 gallon water storage tanks are being used to store
liquid radioactive effluents onsite until new radioactive waste processing equipment is
made operational.

An acoustical leak detection test was completed on January 6, 2006 to verity the
integrity of the circulating water blowdown pipeline. A tethered acoustical sensor head
inserted into the pipe was carried by the circulating water blowdown flow providing leak
detection as it traversed along the pipeline length. The sensitivity of the sensor was
determined by Exelon Engineering to detect a one gallon per minute leak under normal
operating blowdown line pressure. One anomaly was identified at the end of the pipeline
near the Kankakee River. This area was excavated and a visual inspection of the
exposed pipe determined there was no leak.

Although there have been no liquid radioactive effluent releases through the circulating
water blowdown pipeline since November 23, 2005, because the vacuum breaker valves
installed along the length of the blowdown pipeline have been a source of leaks and
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spills, a daily visual inspection of the blowdown pipeline is being conducted to verify no
gross leakage.

In addition, Exelon has completed the following activities.

" Installation and sampling of over 30 shallow (approximately 15 ft. deep) and over 20
deep (approximately 25 ft. deep) monitoring points adjacent to the blowdown
pipeline.

* Laboratory analyses of over 60 samples for tritium as a direct indicator of leakage
from the blowdown pipeline and 45 samples for chloride and sodium which have
been established as an indicator of the Braidwood Station cooling lake water flowing
in the blowdown pipeline.

" Measurement of water levels along the blowdown pipeline and comparison with the
regional, shallow groundwater table to determine if significant leaks are creating a
mounding effect on the water table.

• Comparison of the three dimensional distribution of tritium in the groundwater to the
plumes located south of Smiley Road to determine if it correlates with an on-going, or
active release from the blowdown pipeline.

The above activities have relied upon groundwater data collected to date near and
down-gradient of the blowdown pipeline. None of the data have indicated to Exelon and
to its hydrogeologic experts that tritium measured in the groundwater on and off property
has come from an active leak in the circulating water blowdown pipeline or vacuum
breakers.

Prevention of Future Release of Tritium to Groundwater

Exelon is taking several actions, as described below, to. prevent future releases of tritium
into the groundwater. These include a potential design change involving discharge of
liquid effluent into an additional circulating water blowdown pipeline, a project to
significantly reduce the overall liquid discharge of tritium from Braidwood Station, and, in
the event of a future spill, procedure changes to create a more effective response to
minimize the impact to the environment.

Liquid effluents will not be introduced into the current circulating water blowdown
pipeline unless leakage from this pipeline and vacuum breaker valves can be prevented
with a high level of confidence. Exelon is currently exploring options for an alternate
pipeline for discharge of liquid radioactive effluents that would maintain the current
discharge point, but eliminate concerns with the existing circulating water blowdown
pipeline and vacuum breaker valves.

Additionally, a project is underway at Braidwood Station to minimize liquid radioactive
effluent releases into the circulating water blowdown pipeline in the future with the
installation of new water processing equipment in the radioactive waste system. These
improvements include state-of-the-art technologies in reverse osmosis and an additional
unit to recycle existing liquid radioactive waste inventory into water that meets our quality
requirements for the reactor coolant system. Also, Braidwood Station intends to install a
means of converting liquid effluents to gaseous effluents.
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Exelon is also looking into methods of reducing the production of tritium through various
changes in reactor core configuration and primary water chemistry. These include
potential changes in the reactor fuel rod design, 'burnable poisons" in the reactor core,
and fuel cycle length, Exelon is also partnering with its vendors to explore possible new
technologies in tritium separation.

Finally, in the event of a future spill, the following actions are being taken to improve
Exelon's response and minimize the impact to the environment.

1. A corporate environmental manager was assigned the action to institutionalize
Exelon's tritium environmental spill response knowledge. The manager will
utilize input from the various functional areas to develop an integrated set of
procedures to mitigate and remediate spills with the potential to contain
radioactive isotopes. Appropriate personnel will be trained on these procedures.
A review of the effectiveness of the procedure development and training will be
conducted at a suitable interval following completion.

2. The knowledge of Braidwood Station personnel regarding environmental
regulations and reporting requirements will be enhanced with additional training,.
Training programs for personnel in the Operations, Chemistry/Environmental,
and Radiation Protection Departments will be analyzed to determine additional
knowledge requirements to address low level radioactivity spill reporting and
personnel will be trained and tested on the changes. General training for all
employees will be reviewed to identify any needed changes.

3. Exelon's applicable procedures/programs will be reviewed to ensure the Illinois
regulations governing radioactive contamination of groundwater are correctly
reflected and implemented in those documents.

Plans to Address Elevated Levels of Tritium in Existing Groundwater

Exelon proposes to address the elevated levels of tritium in existing groundwater
through the Illinois EPA's Site Remediation Program (SRP). Participation in the SRP will
include the following.

1. Conduct of a focused site investigation to characterize the extent of
contamination. The investioalion will focus on tritium. Since November 2005,
Exelon has conducted extensive sampling as described above, and is
currently evaluating the results to determine if additional sampling is
necessary. A well survey, as described above, consistent with SRP rules and
Illinois EPA policy, will also be included. Prior to submitting the final Site
Investigation Report, Exelon will contact the Illinois EPA SRP staff to obtain
input on any additional needs. The Site Investigation Report will be
submitted as soon as possible, but no later than March 24, 2006.

2. Development of remedial objectives. As part of this step, Exelon will not only
evaluate compliance with Part 620.410(e)(3), but risk to the public as well.
Work on developing a Remedial Objectives Report (ROR) will commence as
soon as possible, and will be submitted no later than 30 days after Illinois
EPA approval of the Site Investigation Report.
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3. Preparation of a Remedial Action Plan. Based on the results of the Site
Investigation and the Remedial Objectives Report, a Remedial Action Plan
(RAP) will be prepared and submitted. Options are currently being evaluated
which include pumping areas of high concentration and returning these
waters to the circulating water system. The RAP will include a schedule for
all activities from startup to completion, and also provide for quarterly reports.
This plan will be submitted within 30 days of approval of the Remedial
Objectives Report.

4. Submission of a Remedial Action Completion Report (RACR). Once the RAP
is approved, the final remedial design will commence within 30 days and the
final RACR will be submitted within 30 days of completion.

The site has not yet been precisely identified, but generally is shown as the area on
figures 4 and 5. Areas separate from this site, to the east along the routing of the
blowdown pipeline, are currently being investigated.

As part of the overall strategy to address this issue, a community relations plan is being
implemented. The plan builds on Braidwood Station's existing community outreach
program that has been used, as described above in this response, to conduct multiple
communications to keep the public informed. Exelon intends to continue this effort,
The community relations plan includes development of a website with access to a fact
sheet on the Braidwood tritium issue, a telephone hotline for interested members of the
public to acquire information on the issue, and an upcoming community information
night. The actions in our community relations plan may be adjusted over time, as the
circumstances of this issue evolve. Our current community relations action plan will be
submitted by March 1,2006.

6



tie
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Figure 6
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Page of 6DRAFT TABLE I

MONITORING WELL
CONSTRUCTION SPECFICATIONS

EXELON GENERATION
BRAIDWOOD STATION

Well BoMnig Ground Well Well Screen Top of Rise Screen Top Screen Bottom Stick

Ninber Total Depth Sjrfce, Diameter Material Interval Elevation Elevation Elevation up

(ft. BGS)1 (NGhVD) (inches) (ft fGS) (NC VD) (NGVID) (NG VD) (ft ACS)

MW.I01 10,0 599.49 2 PVC 5 to 10 602.77 594.49 589.49 3.28

M W- 102 11.0 602.42 2 PVC 6 to 11 605.70 596.42 591.42 3.28

MW-103 8.0 595.72 2 PVC 3 to 8 598.84 592.72 587.72 3.12

MW-104 8.0 596,60 2 PVC 3 to 8 598,0 593.60 588.60 .2,20

MW-105 16.0 597.29 2 IPC 11 to 16 600,74 586,29 581.29 3,45

MW-105D 24.0 597.22 1 PVC 19 24 598,20 578.22 573.22 0,98

MW-106 16.0 599.60 2 PVC I Ito 16 602.73 i8860 583,60 3,13

MW-016) 27.0 599.70 1 PVC 22 to27 601,81 577.701 572.70 2.11

MW-107 16.0 599.85 2 PVC 11 to 16 603.24 588.85 583,85 3,39

MW-l08 16.0 599,76 2 PVC 1 to 16 603,10 588.76 583.76 334

MW-109 16.01 598.81 2 PVC 11 to 16 601.23 587.81 582.81 2,42

MW-I10 20,0 604.01 3 PVC 9.5 to 19.5 607.27 594.01 584.01 326

MW-11 16.0 6(0329 4 PVC 5.5 to 15.5 607,20 597.29 587.29 3,91

M W- I11) 2635 603 17 1 PVC 21.5 to 26.5 6015,05 581.67 576.67 1.88

MW-112 160 598.57 5 PVC 5,5 to 15.6 602,62 592,57 582,57 4.05

MW-112I.) 26.5 598.61 1 PVC 21.5 to 26.5 6001.85 577.11 572.11 2.24

MW-113 16,0 596.10 6 PVC 5.5 to 15.7 599.77 590.10 580,10 3,67

MW- 1131) 24.0 596.14 I PVC 191o 24 596,90 577.14 572.14 0.76

VB-2-1 15,0 60127 1 PVC 10 to 15 605.71 591,27 586,27 4.44

VB2-2 15.0 596.82 1 PVC 10 to 15 600,16 586.82 581.82 3.34

VB-2-21) 295 596.49 1 PVC 24,5 to 29.5 598.95 571.99 566,99 2.46

VB-2-3 15.0 595.95 1 PVC 10O 15 600,16 585.95 580.95 4.21

VK2-4 15.0 596.08 1 PVC 10 to 15 600.82 586.08 581,08 4.74

V1B2.5 15,0 595.76 1 PVC 10 to 15 599,82 585.76 580.76 4.06

VB-2-5D 24.0 595.76 1 .PVC 19 to 24 596.78 576.76 571.76 1.02

VB-2-6 15.0 596.01 I PVC 10 lo 15 601,44 586.01 581.01 5.43

VB-2-6D 24.0 596.01 1 PVC 19 1o 24 596.77 577.01 572.01 0,76

VB-2-7 15.0 600.51 1 PVC 101o 15 602,14 . 590.51 585.51 1.53

(RA 1A I Ir•eilaion I -TI
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TABLE 1

MONITORING WELL
CONSTRUCTION SPECIFICATIONS

EXELON GENERATION
BRAIDWOOD STATION

Well
N'umnber

Boring
Total tDepth

(ft BGS)'

Groundt
Stir fare

(N C VD1,)

Well Well Screen
f)iameter

(inches)

Material Interval

(ft GS)

Top of Riser
Elevation

(NGVD)

Screenr Top
Elevation

(NM vt))

Screen Bottom Stick
Elevation Up

(NGVV) (fl AGS)

VB-2 -71)

V 8-2-8

V 8-2-9

VBI-3-1

VB-3-2

VB8-3-3
VII-3-4

VB-3-4D

V 8-3-5

VB0-3-6

VB8-3-7
V8-3-71)

V B3-3-8

VH-3-91)

V B3-3- 10

V 8-3- 1 (D

VB-l-1l

V 1- 1- I D

V 8-1-2

kliI- 1-21)

V8-11-3
V13-1-31)

VB-I1-4

VB-i*4 D
VB-1-5

VB- I-5D
Vil- 1-6

25.0
15,0

14.0
28,0

15.0
15.01

150

15.0

25,0

15.0

1.5.0

14.5

24.0

14-5

24,5

13.0

23.5

15,0

32.0

15.0

28.0

15.0

27.5

15.)

28.0
15,0

28.0

15.0

'600.51
598.18

596.s'

596.49

596.27

596.18
596.18

596.,24

596,24
596.44

595.68

596.43

596.49

602.14

599.94
4

599.64
0

599.32

60017

PVC 20 to .5
PVC 10to15

PVC 9to 14

PVC 231o28

PVC 10 to 15

PVC 10to15
PVC 10 to 15

PVC lOol0

PVC 20 to 25

1 PVC 10 to 15

1 PVC 10to15

1 PVC 9.5 to 14.5
PVC 191o24

IPVC 9.5 to 14,5

PVC 19,5 to 240
PVC 8to 13

PVC. 18.5 to 23.5

PVC 10 to 15

PVC 27to32
PVC l0 to 15

PVC 23 to 28

PVC 10to 15

PVC 22.5 to 27,5

PVC 10to15

PVC 23 to 28

PVC 10 to 15
PVC 23to28
PVC 10 to 15

602.28
599,05

60)099
601.51
600.03
601.37

600.82

599.49
597.01

599.51

,596.62
599.28
599,44
605.62

604.65

603.61

601.50

603.85

605.34

580.51
588.18

586.38
586.49
586.27
586.18
576.18

586.74
577.24

586.94
377,18

588.43
577.99

592.14
*

589.94

58964
4

589,32

0
590.17

575,51 1.77
583,18 0.87

581.,38
581,49

58127
581,18
571,18

581.74
572.24
581.94
572.18
583,43
572.99
587.14

4.61
5.02

3.76

5.19

4.64

3.25

0,80

3,07

0,94

2.85
1,95

3.48

584,94 4,71

584.64 3.97

4 4

58432 2,18

585,17 3.68
4 I.
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TABLE I

MONITORING WELL

CONSTRUCTION SPECIFICATIONS
EXELON GENERATION
IIRA1DWOOD STATION

well
Number

Boring
Totlf Depth

(ft Rcs)I

Grovrul Well Well Screen
Surface Diameter Material Interval

(NGVD) (inclhes) (ft BGS)

Top of Riser Screen Top Screen Bottom Stick
Elevation Elevation Elevation Up

(NGVD) (NGVID) (NGVD) (flAGS)

VB.1-61)

VB.I.7D
VB3-1-71)
VB.1-8

VB-I-SD

Vii- 1-91)VB-l-9

VR-I-91.)

RW-1

RW-2

RW-3

RW-4

111.-2

RI..3

BL-4

1I.-5

BL-8
tIL.95

BL-9

RA 1 1013BIlLID

IULIll)

lL- 12

RIL-121)

( RA 1(Aul I i'n~t~tlili 3JII

27.0

15.0

26.5
15.0

26.5
15.0

27.0

25.0
24.11

24,0

24.0

17.0
14.5
23.0
11.5
21.0

16.5
14.0
18.0

12.5

21,0

29,0
17.0
32.0
16.5
28.11
17,0
28,0

600.48

600.15

596.68

596.59

596.24

596.31

600.38

600.16

600.60

599,76

599.76

597,74

597,57

598,53

59975

599.61

599.65

602.49

60243

597,47

597,34

598,03

598,10

PVC 22 to 27

PVC l0 to 15

PVC 21.5to265

PVC 10 to 15
PVC 21.5 to 26.5

PVC 10 to 15

PVC 22 to 27

I'VC 5 (1)25

PVC 4 to 24

PVC 4 to 24

PVC 4 to 24

PVC 12 to 17

PVC 9.5 to 14,5

PVC IS to 23

PVC 10 to 15
PVC 16to21

PVC 11.5 to 16.5

PVC 91o 14
PVC 13 to 18

PVC 7.5 to 12.5
PVC 16to21

PVC 24 to 29

PVC 12 to 17

PVC 27 to 32

PVC 115 to (6.5

PVC 23 to 28

PVC 12to17

PVC 23 to 28

6W3.62
602,80

603.36

602.49

601,86

599,36

599.30

599.19

598.77

605.58

604.84

604,50
601.91

602.60

601.83

61(1.08

602.29

602.75

602.49

600.36

605.37

605.16

600.65

599.09

601.60

599.87

578.98

578.65

591.68

591,59

592.24
59231

588.38
590.66
582,60
589.76
583.76

586.24

588.57
585.53

59225
583.60

575.65
590,28

575.43

585,97

574.34
586,03
575.10

573.98 2.32
4 4

573.65 2.34
# I

572
571.59

572,27

572.31

583.38

585.66

577.60

584.,76

578.76

581.24

583.57

58053

587.25

578.60

570.65

585.28

570.43

580.97

569.34

581.03
570.10

2.68
2.71

2.95

2.46

5.20
4,68

3,90

2,15

2.84

4.09

3.51

3.76

3.00

2.89

0.71

2,88

2.73

3.18

1.75

3.57

1.7/
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TABLE I

MONITORING WELL

CONSTRUCTION SPECIFICATIONS
EXELON GENERATION
BRAIDWOOD STATION

Well
Number

Boring
Total Depth

(ft BC,,s)

Ground
Surface

(NGVD)

Well Well Screen Top of Riser

Diameter Material biterval Elevation

(inches) (ft BGS) (NGVD)

Screen Top
Elevation

(NGVD)

Screen Bottom Stick

Elevation tip

(NGIV) (ft AGS)

BL*141

131"-141.

IIL-16

BL1- 16D)

K.L 17)

K-171)

131,- 201I)

P-2

P-2D

PA)

P-60

P.7
P-8
p.9

P-10

P-12

15.0

24.5

18.0

26.5

17.5

21.0
17.0

24.11

14.5

24.0
14-5

9.0

28.0

14.5

14.5

23.5

14.5

14,5

27.1

15,0

27.0

14,5.

14.5

14.5

14.5

14.5

14,5

14.5

598.07

598.05
597.34

597.46

597,29

597.5$

597.12

597,28

597.01

597,.01

596.82

594.94

596.89

594.90

595.65

595.88

595,69

596,46

596.34
4

599.77

595.49

598.55

596.0N

595.19

595,56

PVC 10 to 15

PVC 19.5 to 24.5

PVC 13 to 18

PVC 21.5 to 26 5

PVC 12.5 to 17,5

PVC 19 to 24

PVC 12 to 17

PVC 19to24

PVC 9,5 to 14,5

PVC 191t24

PVC 9.5 to 14.5

PVC 4 to 9

PVC 23to28

PVC 9.5 TO 14.5

PVC 9.5 TO 14.5

PVC 18.5 to 1.5

PVC 9.5 TO 14.5

PVC 9,5 TO 14.5

PVC 22 to 27

PVC IO to 15

PVC 22 to 27

PVC 9.5 to 14.5

PVC 95 to 14.5

PVC 9.5 to 14.5

PVC 95 to 14.5

PVC 9.5 to 14.5

PVC 9.5 to 14.5

PVC 9.51o 14.5

601.37
600.82

601.26

599.90
600,98

598.50
600.30

598.17
597,62

598,11
597.59

595,55
600.45

595.59
596.27
596.55

596.26
597.14

599.22

597.06

599.37
597.85

600.24

596,24
599.19
596.58
596.23
596,13

588.07
565,55

584.34

575.96

584.79

578.54

585.12

578.28

587.51

578,01

587.32

590,94

573.89

585.40

586,15

577.38

586.19

574.46

574,34

590,27

585.99

589.05

586.58

585.69

586,06

583.07
564.55

57934

570.96

579.79

573,64

580.12

573.28

582.51

573.01.
582.32

585.94

568.89

580.40

581.15

57238

581.19

3.30
2.77

3.92

2.44

3,69

1.96

3.18

0.89

0,61
I., R)
0.77

0.61

3.56

(1.69

0,62

0.67

0.57

569.46 2,76

569.34 3.03

585.27
580.99
584.05
581.58
580.69
581.06

0.47
0,75
0.64
0.50
1.04
0,57
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DRAFT

TABLE 1

MONITORING WELL
CONSTRUCTrION SPEC[IFCATIONS

EXELON GENERATION
BRAIDWOOD STATION

well
Number

Boriny
Total Depth

(ft m6S),

1-131)
P-14,

P-141)

D-1
D-1D

D-2
1)-2l)

D-3
[>31)

D)-4

DD-5

S-4D
5-2

%21)

5-3

(94

54D

5-5

5,6
.-7

-71)

c-I
(;-2

G-2D

G-3

:-1

F-1D

27.0
15.5
28.0
15.0
27.0
15.0

27.0
15.0
27.0

15(0
15.0
14.5

28.0
14.5
23.5

14.5
14.5

24.5
14.5
14.5
136

27.5
14.5
14,5
24.0
14.5
14.0

24.0

Ground
Surface

(NG VT))

596.11

599.64

599.82
598K78

598.65

599,0M
598.91

198.48

598.58

594.99

592.72

592.72

592.65

594.23

592,76

594.99

590,70

590.24

592.34

595.27

595.27

Well Wel Screen Top of Riser
Diameter Material Interval Elevation

(inches) (ft BGS) (NGVD)

*1

PVC 22 to 27

PVC 10,5 to 15.5

PVC 23 to 28

PVC 10 to 15
PVC 22 to 27

PVC 10 to 15

PVC 22 to 27

PVC 10o0 15

PVC 221o 27

PVC 10 to 15

PVC 10 to 15

PVC 9.5 to 14.5

PVC 23 to 28

PVC 9.5 to 14,5

PVC 18.5 to 23.5

PVC 9.5 to 14.5

PVC 9,5 to 14.5

PVC 19.5 to 24.5

PVC 9.5 to 14,5

PVC 9.5 to 14.5

PVC 8,6 to 1336

PVC 22.5 to 27.5

PVC 9,5 to 14.5

PVC 9.5 to 14.5

PVC 19 to 24

PVC 9.5 to 14.5

PVC 9 to 14

PVC 19 to 24

598.76

603.69

603.77

601.92

601,47

602.48

602.22

602.55

602.27

595.60

593.32

593.98

593.37

594.63

593,44

595.57

595.35

590.82

592.93

596.25

596.19

574.11

589.64

577.82

588.78

576-65

589,00

576.91

588.48

588.58

585,49

583.22

574.22

583.15

584,73

4

583.26

585.49

581.20

580.74

582.84

586.27

576.27

569.11 2.65

Screen Top
Elevatiot

(NGVD)

Screen Bottom Stick
Elevation lip

(NGVD) (fl AG6,S)

584.64
572.82

583.78

571.65

584.00
571.91

5K3.48

583.58

580.49

578,22

569.22

578,15

579,73

578.26

580,49

576.20

575,74

577,84

581.27

571.27

4.05
3.95

3.14

2.82

3.48

3.31

4.07

3.69

0.61

0.60

1,26

0.72

0,40

0.68
0.58

4.65

0.58

0.59

0,98

0,92

CRA 1•41 I'41 n''nlatim 3. TI
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TABLE I

MONITORING WELL

CONSTRUCTION SPECIFICATIONS

EXELON GENERATION
BRAIDWOOD STATION

Well
Numbler

Boring Ground Well Well Screen Top of Riser Screen Top Screen Bottom Stick

Total Depth Surface Diameter Material Interval Elevation Elevation Elevation Up

(ft BGS)' (NGVD)' (inches) (ft BGS) -(NGVD) (NGVD) (NGVD) (fl AGS)

F-61)

F-7D

C-1
C-ID

C,-2
C-21)

AV

25.0
25,0

29,5

27.0
27.5

28.0
26.0
14.0
24.0
15.5
27.5
15.0

25.0

594,05

594.59

595.00

595.00

PVC 20 to 25

PVC 20 to 25

PVC 24.5 to 29.5

PVC 22 to 27

PVC 22.5 to 27.5

PVC 23 to 28

PVC 21t o26

PVC 9 to 14

PVC 19 to 24

PVC 10.5 to 15.5

PVC 22.5 to 27.5

PVC 10 to 15

PVC 20 to 25

597.26
597.36

4

4

595.78

595.87

574.05
544.59

586.00

576.00

569.05 3.21
539.59 2.77

44

581.00 0.78

571.00 0,87
+ 4

Notes '

ft BGS - feet below ground surface
2 NGVD- National Geodetic Vertical Datum

PVC - polyvinyl chloride

above ground surface

Abandoned

ground surface not ),el shot, survey data incomplete

R A 1 I,11 I'fl•' ,il, ."11
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TABLE 2

SUMMARY OF TRITIUM RESULTS
IN MONITORING WELLS
EXELON GENERATION
BRAIDWOOD STATION

Location

A-1
A-ID
BL-01
BL-02
BL-03
BL-04
BL-05
13L-06
BL-07
BL-08
BL-09
BI.-09D
BL-10
BL,-10D
BL- 11
BL-1 ID
BL-12
BL-12D
BL-13
BL-13D
BL-14
BL-14D
BL-15
BL-15D
BL-16
BL-16D
BL-17
BL-170
BL-18
BL-19
BL-20D
C-.
C-ID
C-2
C-2D
D-1
D-1D
D-2
D-2D
D-3
D-3D
D-4
D-5
Ditch at Culvert
Ditch by Alpha Gate
F-I
F-i D

Sample Name

OW01 I 106-MB-A-1
GWO11106-MB-A-ID
GW-111705-JK-BL-01
OW-I 11705-JK-BL-02
GW-i 11805-JK-BL-15
GW-111805-JK-BL-14
GW-l 11805-JK-BL-13
GW-I 11805-JK-BL-12
GW-111805-JK-BLt-l1
GW- 111805-JK-Bl.-10
GW-012506-JL-BL-9

GW-012506-JL-BL-9D
GW-010406-JL-BL-10

GW-010406-J L-BL-i0D
GW-010306-JL-IL- I I

GW-010306-j L-BL-1 1 D
GW-010306-JL-BL-12

GW-010306-j L-BL-1 2D
GW-010306-jL-BL-13
GwW-C0I306-jL-BI..-1 3D
GW-010306-J L-BL-14

OW-0l0306-JL-BL-14D
CW-010306-JL-BL-1,5

GW-010306-JL-BL-15D
GW-0lC306-)L-BL-16
GW -01 0306-JL-BL_-16D
GW-010306-JL-BL-17

GW-0C10306-J L-BL-1 7D
GW-120105-DS-BL-18
GW-120105-DS-BL- 19
GW-010406-J 13-B1--20D

G W-01 0306-j L-,-- 1
GW-010306-JL-C- ID
GW-012406-MB-C-2

GW-012406-MB-C-2D
OW-010406-JL-D-1

GW-010406-JL-D-ID
GW-010406-J L-D-2

GW-010406-JI.-D-2D
GW-010406-JL-D-3

OW-0l 0406-J L-I)-3D
GW-120605-JRB- D-4
GW-1 20205-MK- D-5

Ditch at Culvert-1 2 /2 2 /05-
Ditch by Alpha Gate-0]/12/0 6

GW-010306-J1.-F-1
GW-010306-1L-F-'ID

Sample Date 3H-Tritium (pCiIL)

1/11/2006
1/11/2006
11/17/2005

11/ 17/2005

11/18/2005

11/18/2005
11/18/2005

11/18/2005

11/18/2005

11/18/2005

1./25/2006

1/25/2006
1/4/2006
1/4/2006

1/3/2006

1/3/2006

1/3/2006

.1/3/2006
1/3/2006

1/3/2006
1/3/2006

1/3/2006

1/3/2006

1/3/2006

1/3/2006

1/3/2006

1/3/2006
1/3/2006

12/1/2005
12/1 12005

1,/4/2006
' /2006

1/3/2006

1/24/2006

1/24/2006.
1/4/2006

1/4/2006

1/4/2006

1/4/2006

1/4/2006

1i / 4/2006

12/6/2005

12/2/2005

12/22/2005

1 /12 / 2006
1/3/2006

1i3/2006

33
60
70

156
0
40

102
114
39
90

4809
20383
-104
7535
13
-27
-39
-35
-16
9

-37
-91
146
-49

3364
-91
-44
-126
108
37

-117

-140
-48
147
-13

-141
-165
-36
-168
5110

91
73

1007
-30
-44
-56
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TABLE 2

SUMMARY OF TRITIUM RESULTS

IN MONITORING WELLS

EXELON GENERATION
BRAIDWOOD STATION

Location

F-2D
F-3D
F-4D
F-SD
F-6D)

F-7D
F-SD
G-1
G-2
G-3
MW-101
MW-101
MW-102
MW-103
MW-103
MW-104
MW-105
MW-105D
MW-106
MW-106D
MW-107
MW-108
MW-109
MW-110
MW- 11I
MW-11lD
MW-112
MW-1 12D
MW-1 13
MW-1 13D
P-1

P-IO
P-11I

P-12
P-13D
1-14
P-14D
P-2
P.2D

P-3
P-4
P-4D
P-5
P-5D
P-b
P- 7
P-8

Sample Name

GW-0l 1206-MB-F-2D
GW-01 1206-MB-F-3D
GW-012406-MB-F-4ED
GW-012406-MB-F-5D
GW-012406-MB-F-6D
GW-012406-MB-F-7D
GW-012406-MB-F-8D

GW-120605-JL-G-1
GW-120605-JL-G-2
GW-120605-)L-G-3

GW-111505-JK-17-Dup
GW-111505-JK-17

MW-102
GW-111505-JK-13ýDup

GW-111505-JK-13
MW-104

GW-010406-IL-MW-105
GW-010406-JL-MW-105D
GW-010406-JL-MW-106

GW-010406-JL-MW-106D
GW-111605-JK-19
GW- 1 1605-JK-20
GW-093005-DC-03

GW-010406-JK-MW110
GW-01O406-JIL-MW-11I

GW010906-MB-MW111 D
GW-010406-JL-MW-1.12

GW010906-MB-MWl112D
GW-0]0506-JL-MW-113

GW-010306-JL-MW-1 13D
GW-120105-r.)-P-I
CW-120605-J1L,,P-10
GW-120605-JL- P-l1
GW-120605-JI.-'-12

GW-012506-JL,-P-13D
GW-012406-M B-P-14

GW-012406-MB-P-I4D
GW-010306-JL-P-2

GW-010306-JL-'P-2D
C;W-120205-MK-P-3
GW-012506-JL-P-4

GW-012506-JL-P-4D
GW-010306-) L- P-5
;WV-010306-JL-P-5D

GW-01 I1806-MB-P-6
GW- 120105-DS-'-!7
CW-120605-JL.-P-S

Sample Date
1/12/2006
1/12/2006
1/24/2006
1/24/2006
1/24/2006
1/24/2006
1/24/2006
12/6/2005
12/6/2005
12/6/2005
11/15/2005
11/15/2005
3/24/2005
11/15/2005
11/15/2005
7/28j2005
1/4/2006
1/4/2006
1/4/2006
1/4/2006

11/15/2005
11/15/2005
9/30/2005
1/4/2006
1/4/2006
1/9/2006
1/4/2006
1/9/2006
1/3/2006
1/3/2006
12/1/2005
12/6/2005
12/6/2005
12/6/2005
1/25/2006
1/24/2006
1/24/2006
1/3/2006
1/3/2006
12/2/2005
1/25/2006
1/2-5/2006
1/3/2006
1 / 3 / 2006
1/18/2006
12/1/2005
1Ib//2005

3H-Tritimn (pCilL)
546

1689

-22
1512
689
575
872
133
87
81
162
157
58

1970
2497
142
169

-120
-35
-25
269
91
305

-104
-78
-66

-127
-111
4008
4772
2484

1476
1622

217122
2537
2-388
2045
2384
3258
9588

38965
6166
2165
110
1210

2212

CRA 1ý,sll *, '.-
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TABLE 2

SUMMARY OF TRITIIJM RESULTS
IN MONITORING WELLS

EXELON GENERATION
BRAIDWOOD STATION

Location

P-9
P-9
PW-6P

RW-2
RW-2
RW-2

RW-3
RW-4
S-1
S-2
5-2D
S-3
S-4
S-5
",-6

S-71

SG-3
sw-i
SW-2
SW-3
SW-4
yB-1

yB-I -11

VB- 1-2
VB-1-21)
VB-7-3
X'B-1-30.
VB-i1-4
V B-I-40)
VB-1-5
VB-i-5D

VB-1-6D
VB- 1-7D
VB-1-7D
Vl3-1-7D
VB-1-80

VPP-1-9
V3- 1-91)
VB-2-l
V'13-2-2
VB1-2-2D

Sample Name

GVW-121305-JL-P-9-recount
GW-121305-JL-P -9
Pond-12/08/05
RW-1-12/04/05

GW-121305-JL-RW2@20'
GW-121305-JL-RW2@r25'
GW- 121305-ItL-RW2@10*

GW-120205-JL-RW-3
GW-1 20205-JL-RVW-4

GW-120605-jL-S-1
GW-O 10306-JL-S2

GW-010306-JL-S-2D
GW-120605-JL-5-3
GW-120605-J1.,-S-4
OW- 120605-IL-5-5
GW-120605-JL-S-6

GW-012406-NMB-S-7
GW-012406-MB-5-7D

SG-2
SG-3

Lake # 1-11/30/05
G W-0] 2506-J L-SW-2

GVV-120205-NW-FTL-Lake
GW-i 20205-SE-FTL- Lake

VB-1-05/27/2005
GW-010406-JL-VBI-I

GW-010406-JL-VBI-1D
GCW-1.1 1705-jK-VBi-2

GW-01i1306-MB-VB1-2D
OW-1 11605-DC-VBi1 -3

GW-01 1306-MB-V 111-3D
GW-% 11605-DC-VBJ-4

GW- 011306-MB-VB1-4D
GW-J J605-DC-VBI-5
GW-011306-JL-VB'I-5D
GW-112205-JL-VB1-6

GW-01 1306-JL-VBI1-6D
GW-112205-JI.-V131-7

0W010906-MB-VB1-7D
O W-] 12205-JL-VB 1-8

GW0Oi906-MB-VB1-SD
GW-1 12205-]L-V81-9

OW-01 1306-M B-VB1-9D
O W-1 11505-lDC-V1b2-1-Dup

GW-010406-I I.-V1B2-2
(',V-00406-1L-VB2-2D

12/13/2005
12/13/2005
12/8/2005
12/4/2005
12/13/2005
12/13/2005
12/13/2005
12/2/2005
12/2/2005
12/6/2005
1/3,'2006
1/3/2006
12/6/2005
12/6/2005
12/6/2005
12/6/2005
1/24/2006
1/24/2006
7/28/2005
7/28.12005
7/28 '2005
11/30/2005
1/25/2006
12/2/2005
12/2/2005
5/27/2005
1/4/2006
1/4/2006

11/17/2005
1/13/2006
11/15/2005
I/13/2006
11/15/2005
1/13/2006

11 /15./2005
1/13/2006

11/22/2005
1/13/2006

11/22/2005
1/9/2006

11/22/2005
1/9/2006

11/22/2005
1/13/2006

11/15/2005
1 /4/2006
1/472006

27
111
142

7855
171166
246442
54111

197
380
83
62
-2
57

1086
1874
411
1373
1546
61.3
1970

-21,4
2464
2441

96
83

51295
425

-13u
337
238
206

19431
384
7424
130

22928
95
41
140

-116
57

1.0877
107

3370
2.38
5232
4037

Sample Date 3H-Tritium (pCilL)
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TABLE 2

SUMMARY OF TRITIUM RESULTS
IN MONITORING WELLS
EXELON GENERATION
BRAIDWOOD STATION

Location Sample Name Sample Date 31i-Tritium (pCiIL)

VB-2-3 GW-I I 1505-DC-VB2-3-Dup 11/15/2005 3460
VB-2-3 GW-1 1 1505-DC-VB2-3 11 / 15/2005 3940
VB-2-4 GW-1 11505-DC-VB2-4-Dup 11/15/2005 3350
VB-2-4 GW-111505-DC-VB2-4 11/15/2005 3664
VB-2-5 GW-010306-IL-VB2-5 1/3/2006 3834
VB-2-5D GW-010306-JI.-VB2-5D 1/3/2006 102
VB-2-6 GW-010306-J L-VB-2-6 1/3/2006 1412
VB-2-6D GW-010306-J L-VB-2-6D 1/3/2006 44
VB-2-7 GW-010406-JL-VB2-7 1/4/2006 -60
VB-2-7D GW-010406-JL-VB2-7D 1/4/2006 -53
VB-2-8 GW-121405-JS-VB-2-8 12/14/2005 -103
VB-2-9 GW-011206-MB-VB2-9 1/12/2006 78
VB-2-9D GW-011206-MB-VB2-9D 1/12/2006 -65
VB-3 VB-3-05/11/2005 5/11/2005 1521
VB-3-1 GW- 111505-DC-VB3-1 11/15'!2005 5959
VB-3-1 OW-I 1 1505-DC-VB3-1-Dup 11/15/2005 5460
VB-3-10 GW-010306-JL-VB3-10 1/3/2006 12076
VB-3-10D GW-01 0306-JIL-VB3-IOD 1/3/2006 108736
V B-3-2 GW-111505-DC-VB3-2 11/15/2005 32830
VB-3-3 GW-111605-DC-VB3-3 11/16/2005 43894
V\B-3-4 G W-010306-JL- VB3-4 1/3/2006 29286
VB-3-4D GW-010306-JL-VB3-4D 1/3/2006 790
VB-3-5 GW-112205-JIL-VB3-5 11/22/2005 95
VB-3-6 GW-] 12205-JL-VB3-6 11/22/2005 53572
VB-3-7 GOV-O10306-JL-VB3-7 1/3/2006 -126
VB-3-7D GW-0t0306-JL-VB3-7D 1/3/2006 -205
VB-3-8 GW-i 20205-MK-VB-3-8 12/2/2005 171
VB-3-9D GW-010406-JL-VB3-9D 1/4/2006 19605

C RA l~I sI;P ., I-
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TABLE3

SUMMARY OF TRITIUM RESULTS
AT PRIVATE WELLS

EXELON GENERATION
BRAIDWOOD STATION

Location Sample Date 3H-Tritium (pCiIL)

PW-1 11/30/2005 -26

PW-2 11/30/2005 48

PW-3 11/30/2005 25

PW-4 12/2/2005 43

PW-5 1/19/2006 -12

PW-7 12/7/2005 -58

PW-8 12/8/2005 1367

PW-9 12/5/2005 142

PW-1O 12/7/2005 72
PW-11 12/5/2005 99

PW-12 12/7/2005 44

PW-13 12/7/2005 -62

PW-14 12/14/2005 -118

PW-15 12/14/2605 -51
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APPENDIX B

FIELD PROCEDURES
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1.0 SITE-SPECIFIC SAMPLING PLAN

This appendix provides a discussion of the methods used to perform field

activities at the Braidwood Station during the investigation of tritium in

groundwater.

1.1 PERMANENT MONITORING WELL INSTALLATION

Installation procedures for the permanent monitoring wells are outlined below:

i) Monitoring wells were installed using 41,4-inch inside diameter hollow stem

augers.

ii) Upon reaching the target depth, a 10-foot length of No. 10 slot, 2-inch

diameter polyvinyl chloride (PVC) well screen and sufficient PVC riser

pipe to extend above the ground was installed in the borehole;

iii) A filter sand pack consisting of silica sand was inserted to a general height

of 1 to 2 feet above the well screen; and

iv) The short length of borehole annulus remaining above the sand pack was

sealed using 3/8-inch diameter bentonite chips.

The permanent wells were fitted with a protective casing and locking cap.

1.2 PERMANENT MONITORING WELL DEVELOPMENT

in order to establish good hydraulic conmmunication with the aquifer and reduce

the volume of sediment in the wells, the permanent wells were developed. Well

development was conducted in accordance with the procedures outlined below:

i) Water was purged from the well using a peristaltic pump and dedicated

tubing.

ii) 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.

iii) Development continued until the turbidity of the monitoring wells was

significantly reduced and three consistent readings of pH, temperature, and
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conductivity were recorded, or a minimum of ten well volumes were

purged.

1.3 TEMPORARY MONITORING WELL INSTALLATION

Shallow and deep temporary monitoring wells were installed using direct push

(Geoprobe) methods. Shallow wells range in depth from 11 to 21 feet bgs. Deep
wells range in depth from 21 to 41 feet bgs. Deep wells were installed to the top

of the underlying clay layer, the location of which was determined at each

location in- one of two ways. The top of the clay layer was identified by using a

Geoprobe macrocore and visually looking at the soil sample retrieved in the

macrocore or identified by a noticeable change in resistance encountered by the

Geoprobe and noted by the Geoprobe operator.

Installation procedures for the temporary monitoring wells are outlined below:

i) Upon reaching the target depth, a 5-foot length of No. 10 slot, 1-inch

diameter PVC well screen and sufficient PVC riser pipe to extend above the
ground surface was installed in the borehole;

ii) A filter sand pack consisting of silica sand was inserted to a general height

of 1 to 2 feet above the well screen;

iii) Under certain drilling conditions, approximately 2 gallons of water was

added to the borehole to keep sand from coming into the boreholes; land

iv) the short length of borehole annulus remaining above the sand pack was

sealed using 3/8-inch diameter bentonite chips.

The temporary wells were fitted with watertight caps.

1.4 TEMPORARY MONITORING WELL DEVELOPMENT

In order to establish good hydraulic communication with the aquifer and reduce

the volume of sediment in the wells, the temporary wells were developed. Well

development was conducted in accordance with the procedures outlined below:

Heaving sands were often encountered during drilling and installation of the temporary wells.
In order to compensate for the upflow of sand into the Geoprobe core, clean water was added to
create a downward head during the installation of the PVC casing.
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i) Water was purged from the well using a peristaltic pump and dedicated

tubing. Two gallons of water was added during well installation; therefore,

two times that amount of water needed to be purged to ensure

groundwater samples would be representative of the underlying

groundwater.

ii) 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.

iii) 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 were purged.

1.5 INSTALLATION OF RECOVERY WELLS

The recovery wells were advanced to reach the top of the underlying clay layer,

between 24 to 28 feet bgs.

Installation procedures for the recovery wells are outlined below:

i) Recovery wells were installed using 6V,4-inch inside diameter hollow stem

augers.

ii) Upon reaching the target depth, a 20 foot length of No. 10 slot, 4 inch

diameter PVC well screen and sufficient PVC riser pipe to extend to the
ground was installed in the borehole;

iii) A filter sand pack consisting of silica sand was inserted to a general height

of 1 to 2 feet above the well screen; and

iv) The short length of borehole annulus remaining above the sand pack was

sealed using 3/8-inch diameter bentonite chips.

The recovery wells were fitted with watertight caps and locking caps. All soil

cuttings were containerized into 55-gallon drums, sealed, labeled, and retained

on Site.

O(6&4( (12) 
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1.6 RECOVERY WELL DEVELOPMENT

In order to establish good hydraulic communication with the aquifer and reduce

the volume of sediment in the wells, the recovery wells were developed. Well

development was conducted in accordance with the procedures outlined below:

i) Water was purged from the well using a disposable bailer; and

ii) Two well volumes where removed from the well.

1.7 GROUNDWATER AND
SURFACE WATER LEVEL MEASUREMENTS

The depth to water in each well was measured to the nearest 0.01 foot using an

electronic water level meter that was cleaned prior to use at each well. To
minimize sample turbidity, the water level meter probe was lowered slowly
when measuring the total depth of the well. Measurements were recorded after

each well installation and at each sampling event. Surface water level
measurements were recorded by reading the staff gauges.

1.8 GROUNDWATER SAMPLING AND ANALYSES

Groundwater samples were collected from permanent, temporary, and recovery
wells. Groundwater samples collected for tritium analyses were delivered to an

Exelon representative, who submitted them to Environmental, Inc. of

Northbrook, Illinois, to the Illinois Emergency Management Agency (IEMA), and
to the NRC for analyses. Groundwater samples collected for total metals, general

chemistry, groundwater quality, sodium, and chloride analyses were hand
delivered to First Environmental Laboratories, Inc. (First Environmental) of

Naperville, Illinois.

1.8.1 CRA GROUNDWATER SAMPLING PROTOCOLS

Groundwater samples were collected in accordance with the CRA Slow

Purging/Minimal Disturbance Protocols specified below.

i) A new pair of disposable latex gloves was used for each sample.
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ii) The depth to Water in each well was measured to the nearest 0.01 foot using
an electronic water level meter. In order to minimize sample turbidity, the
probe of the water level meter was lowered slowly to measure the total

depth of the well.

iii) Prior to sampling, each well was purged using a peristaltic pump. New

tubing was used at each well. The well was purged at a low rate to

minimize draw down and sediment agitation.

iv) Permanent and temporary monitoring wells were purged by time intervals.

v) Field measurements of temperature, pH, conductivity, and turbidity of the
purged water were obtained and recorded in three time intervals.

vi) After purging for 13 to 20 minutes, water samples were collected using the

peristaltic pump. Containers were rinsed three times and filled after the
third time of rinsing.

vii) Recovery wells were sampled by using a disposable bailer. Two well
volumes were removed prior to sample collection.

The title page of each logbook contained the following information:

* person to whom the logbook is assigned;

" logbook number;

" project name;

" project start date; and

* end date.

Entries into the logbook contained a variety of information. At the beginning of

each day's logbook entry, the date, start time, weather conditions, and the names
of all sampling team members present were entered. The names of individuals
visiting the Site or field sampling .team and the purpose of their visit were also

recorded in the field logbook.

All field measurements obtained and samples collected were recorded. All
logbook entries were'made in ink, signed, and dated with no erasures. If an
incorrect logbook entry was made, the incorrect information was crossed out

with a single strike mark that was initialed and dated by the person making the

erroneous entry. The correct information was entered into the logbook adjacent
to the original entry.
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Whenever a sample was collected or a measurement is made, a detailed

description of the location was recorded in the logbook. Photographs taken at a
location, if any, were noted in the logbook. All equipment used to obtain field

measurements was recorded in the field logbook. In addition, the calibration

data for all field measurement equipment was recorded in the field logbook or

on the appropriate Field Data Record Form.

The equipment used to collect samples, time of sample collection, sample

description, volume and number of containers, and preservatives added (if

applicable) were recorded in the field logbook. Each sample was uniquely

identified using the sample nunmbering system developed for this Site.

The following packaging and shipping procedures were used to ensure that the

chain-of-custody of samples collected for chemical analysis remains intact:

1. The field sampler is personally responsible for the care and custody of the

samples until they are transferred to another person or the laboratory. As

few people as possible will handle the samples.

2. All sample containers will be identified by using sample labels that include

the unique sample identification number and the date and time of

collection. Sample labels will be completed for each sample using

waterproof ink.

3. A properly completed chain-of- custody form will accompany samples. The

sample identification numbers and required analyses will be listed on the

chain-of-custody form. ihen transferring the possession of samples, the

individuals relinquishing and receiving the samples will sign and record

the date and time on the form. The chain-of-custody form documents

sample custody transfers from the sampler to another person, to the

laboratory, or to/from a secure storage area.

4. Samples will be properly packaged for shipment and dispatched to the

laboratory for analysis with a separate signed chain-of-custody form

enclosed in each shipping cooler. Shipping coolers will be secured with

custody tape for shipment to the laboratory. The custody tape will be

covered with clear plastic tape to prevent accidental damage to the custody

tape.

5. If samples are collocated (split) with a government agency or other entity,

it is the respo77sibility of that entity to prepare its own chain-of-custody

form for the samples. Information regarding the identity of the entity and

the samples that are being collocated will be recorded in the field logbook.
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6. The chain-of-custody form identifying its contents will accompany all

sample shipments. The chain-of-custody form is a four-part

carbonless-copy form. The form is completed by the sampling team, which,

after signing and relinquishing custody to the shipper, retains the bottom

(goldenrod) copy. The shipper, if different than the sampling team

members, retains the pink copy after relinquishing custody to the

laboratory. The yellow copy is retained by the laboratory and the fully

executed white copy is returned as part of the data deliverables package.

7. If the samples are sent by common carrier, a bill of lading (e.g., FedEx

airbill) will be used and copies will be retained as permanent

documentation. Commercial carriers are not required to sign the

chain-of-custody form as. long as the form is sealed inside the sample cooler

and the custody tape remains intact.

The above procedures were further expanded to address the requirements of

Exelon, Environmental, Inc., and Site conditions. These are presented below.

1.8.2 EXELON GROUNDWATER SAMPLING PROTOCOLS

In addition to the above CRA standard protocols, the procedures were

supplemented with Exelon's protocols as specified below.

1) Sampler shall start with clean empty bottles.

2) Purge the well to stabilize the pH, conductivity, and temperature.

3) Label the sample bottles with the location and date.

4) Obtain a peer check on the label, location, well #, etc., for the first bottle

filled at each well.

5) Rinse the bottles 3 times.

6) Fill at least three (3) bottles for each sample.

7) Log each' sample and number of containers on the 4-part Chain of Custody

form.

8) The sampler relinquishes all sample containers to an Exelon employee and

signs/dates the 4-part Chain of Custody form as "RELINQUISHED BY".

(}16b41 12) 
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9). The Exelon employee receives all sample containers and signs/dates the

4-part Chain of Custody form as "RECEIVED BY".

10) The sampler retains the Shipper Copy (Pink) and the Sampler Copy

(Goldenrod) of the 4-part Chain of Custody form.

11) The Exelon employee retains the Fully Executed Copy (White) and the

Receiving Laboratory Copy (Yellow) of the 4-Part Chain of Custody form.

12) The Exelon employee relinquishes at least I container of each sample to the

Environmental Inc. representative and signs/dates the 4-part Chain of

Custody form as "RELINQUISHED BY". The Exelon employee shall note
in the remarks column the number of containers of each sample

relinquished.

13) The Environmental Inc. representative receives the sample containers and

signs/dates the 4-part Chain of Custody form as "RECEIVED BY".

14) The Environmental Inc, representative retains the Receiving Laboratory

Copy (Yellow) of the 4-part Chain of Custody form.

15) The Exelon employee retains the Fully Executed Copy (White) of the
4-Part Chain of Custody form.

16) The Environmental Inc. representative delivers the sample(s) to

Environmental Inc. Midwest Lab.

17) The Exelon employee relinquishes all sample containers to the Exelon

Tritium Team clerk and signs/dates the 4-part Chain of Custody form as

"RELINQUISHED BY".

18) The Exelon Tritium Team clerk receives the sample containers and

signs/dates the 4-part Chain of Custody form as "RECEIVED BY".

19) The Exelon Tritium Team clerk retains the Fully Executed Copy (White) of

the 4-Part Chain of Custody form.

20) The Exelon Tritium Team clerk shall place one container of each sample in

a locked file cabinet drawer labeled "SAMPLES FOR NRC".

21) The Exelon Tritium Team clerk shall place one container of each sample in

a locked file cabinet drawer labeled "SAMPLES FOR IEMA"

22) When requested by the NRC, the Exelon Tritium Team clerk shall

relinquish containers from the drawer labeled "SAMPLES FOR NRC"
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and sign a suitable Chain of Custody form provided by the NRC

identifying the samples relinquished.

23) The NRC representative shall receive the containers from the drawer
labeled "'SAMPLES FOR NRC" and sign the applicable Chain of Custody

form.

24) The Exelon Tritium Team clerk shall retain a copy of the signed Chain of
Custody form provided by the NRC.

25) When requested by the IEMA, the Exelon Tritium Team clerk shall
relinquish containers from the drawer labeled "SAMPLES FOR IEMA"
and sign a suitable Chain of Custody form provided by the IEMA
identifying the samples relinquished.

26) The IEMA representative shall receive the containers from the drawer
labeled "SAMPLES FOR JEMA" and sign the applicable Chain of
Custody form.

27) The Exelon Tritium Team clerk shall retain a copy of the signed Chain of
Custody form provided by the IEMA.

28) The Exelon Tritium Team clerk shall maintain a log (hardcopy and/or

electronic) of all samples placed in the locked cabinets. As a minimum,for

each sample the log shall identify:

a) Sample ID

b) Sample Date

c) Date sample was placed in NRC cabinet

d) Date sample was place in IEMA cabinet

e) Date sample was relinquished to the NRC representative and the NRC
representative's name

J) Date sample was relinquished to the IEMA representative and JEMA

representative's name

1.9 SURFACE WATER SAMPLING

Surface water samples were collected as grab samples. Sample bottles were
placed into the pond, rinsed three times, and filled half way. The samples were
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delivered to an Exelon representative, who shipped them to Environmental, Inc.

and the IEMA for chemical analysis of tritium.

1.10 PRIVATE WATER WELL SAMPLING PROGRAMS

Exelon initiated sampling of nearby private wells in November 2005. This

routine private well sampling program is for 15 locations (residences) found

north of Smiley Road and downgradient of the impacted groundwater areas.

The following describes the procedures listed to sample the 15 wells presented

on Figure 2.2.

A letter from CRA explaining the voluntary private well residential sampling

program was hand delivered to the nearby Braidwood residents by Exelon.

Residents were requested to sign an access agreement to allow CRA onto their

property to sample their well. Once access was granted, sampling was

conducted. Water samples were collected from an outside, unsoftened faucet, if

available. If an outside faucet was not available the sample was collected from

inside the resident's home. Before collecting a water sample the faucet was run

for 15 minutes. After 15 minutes, three 500-milliliter bottles were each rinsed

three times each and then filled to the top. The bottles were delivered daily to an

Exelon representative, who shipped one bottle to Environmental, Inc., one bottle

to the IEMA, and one bottle to the NRC for independent testing. Once results

were obtained, a copy of the final laboratory reports was provided to the resident

along with an explanation of the test results.

1.11 SINGLE WELL AQUIFER TESTING

Single well hydraulic response tests were performed using rising head methods,

wherein the water level in a monitoring well is depressed and water level

recovery is monitored over time. A pressure transducer and data logger

monitored water levels. Data obtained from the single well response tests was

evaluated using the methods developed by Bouwer & Rice (1976).
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APPENDIX C

MONITORING WELL STRATIGRAPHIC AND INSTRUMENTATION LOGS
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STRATIGRAPHIC AND INS-RUMENTAI ION LOG
(OVERBURDEN) Page of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: A-1
PROJECT NUMBER: 16841 DATE COMPLETED: January 11.2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE ....

DPHDEPTH SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH MONITOR WELL .....
ft BGS ft BGSt ,.-.1 u

-j

w

SP SAND, fine grained, brown

-2

Bentonite
Chips

-4

-6 Well
Casing

18

Sand Pack

12 1 Well
Screen

-2,25*

Borehole
-14

E ~END OF BOREHOLE @ 15.Oft BGS 10 WELL QETAIS

16 Screened interval:
10.0 o 15.0o1 BGS

Length: 511

Diameter: li
Slot Size: 10

-18 Materal PVC

0.0 to 9.011 BGS
material: Benlonite Chips
Sand Pack:

-20 9.0 to 15.011805
Material: Global k15

-22

r24

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 oI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: A-1D
PROJECT NUMBER: 16841 DATE COMPLETED: January 10, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

HDEPTH SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DTH MONITOR WELL ,,11 BGS ft BGS c . u

..... .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ w > o

______ _____________________________________ _________________ _____

SP SAND, fine grained, brown

-2

-4

-6

-8

10

12

14

16

18

-20

-22

-24

-26

-28

, 30

32

34

36

r -38

B
C

C

2.
B

WELL DETAILS
Screened interval:

20.0 it 25.011 BGS
Length: 5f1
Diameter: lin
Slot Size: 10
Material: PVC
Seal:

entonite
hips

Well
asing

and Pack

Well
creen

25'
orehole

25.0
END OF BOREHOLE @ 25.Oh BGS

0

I.)

4

0-

0

0.0 to 19,01t BGS
Malerial: Bentonite Chips
Sand Pack:

19.0 tO 25,0ft BGS

Material: Global #5

0,
cc

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-06

PROJECT NUMBER: 16841 DATE COMPLETED: November 17, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV.

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS If MONITOR WELL ( J .
ft BGS AMSL W W c-

TOP OF CASING 601.8 i 5 u 0
GROUND SURFACE 597.7 Z L)

SP SAND, fine grained, brown

-2

-4

--6

--8

-10

-12

-14

--16

--18

-20

"22

E

-2 4

Bentonite
Chips

1 " Well
Casing

Sand Pack

I* Well
Screen

2,25'
Borehole

WELL DETAILS
Screened interval:

5873 7to 582.711 AMSL
10.0 to 15.0f1 BGS

Length: 518
Diameter:. in
Slot Size: 10
Material: PVC
Seal:

597.7 to 588.711 AMSL
0.0 to 9.0it BGS

Material: Bentonite Chips
Sand Pack:

588.7 to 582.7f8 AMSL
9.0 to 15.08f BGS

Malerial: Global #5

I

ENJD OF BOREHOULE @ 15.11 tt(,

Or

0.

0
C.,

C.,

Cii

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENTr EL'EVA'TION lABLE
C.
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0

0
Ur

STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Pae 1 of1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-07

PROJECT NUMBER: 16841 DATE COMPLETED: November 17, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV.

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL u
ft BGS AMSLz 8n W

TOP OF CASING 601.1 M
GROUND SURFACE 597.6k

SP SAND, fine grained, brown

2

-4

-6

10

-12

14

-16

-18

-20

-22

-24

Bentor
Chips

1 Wel
Casin1

Sand I

1 We
,scree•

2.25"
Borel•

WELL DETAILS
Screened interval:

587.6 1o 582.81t AMSL
10.0 to 15.Ofl BGS

Length: 5f1
Diameter. 1In
Slot Size: 10
Material: PVC
Seal:.

597.6 to 588.61" AMSL
0.0 to 9.0ft BGS

Material: Bentonite Chips
Sand Pack:

588.6 to 582.611 AMSL
9.0 to 15.0fl BGS

Milerial: Global #5

lile

Pack

It
n

Dole

582,6
END OF BOREHOLE @ 15.0f1 BGS

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page 1 of1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-08
PROJECT NUMBER: 16841 DATE COMPLETED: November 17, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV.DEPft BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL JAMSL Z doJ (r w

TOPOFCASING 60Z30
GROUND SURFACE 598.5 Z .

Ir

Sr Om,,NU, III gri0IntJ, IJIyn

2

-4

6

-10

12

-14

-16

-18

-20

-22

-24

Bentonite
Chips

1" Well
Casing

Sand Pac

1' Well
Screen

2.25'
Borehole

WELL DETAILS
Screened interval:

588.5 to 583.5ft AMSL
10.0 to 15.011 BGS

Length: 5ft
Oianeter. 1in
Slot Size: 10
Malerial: PVC
Seal:

598.5 to 589.511 AMSL
0.0 to 9.Of BGS

Material: Bentonite Chips
Sand Pack:

589.5 to 563.5fl AMSL
9.0 to 15.0n1 BGS

Material: Global #5

k

583.5
END OF BOREHOLE @ 15.0f1 BGS

0

CL

C-
0t

NO4TES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-09

PROJECT NUMBER: 16841 DATE COMPLETED: December 21, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. T
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL '
ft BGS __________________ ___ ________ cc~

TOP OF CASING 602.5 It 00
GROUND SURFACE 599.6 Z 0u

' _ ... . ., ' .' v//, /Ix

SP SAND, fine grained, brown

-2

4

-6

8

10

-12

-14

-16

20

22

-24

26

28

-30

- BentoriteChips

- Sand Pack

-" Well
Screen

- 2.25'
Borehole

577.6

0

I-)

END OF BOREHOLE @ 22.Ott BGS WELL DE1AILS
Screened interval:

583.6 to 578.6f1 AMSL
16.0 to 21,011 BGS

Length: 5ft
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

599.6 to 584.6ft AMSL
0.0 to 15,0ft BGS

Material: Bentonite Chips
Sand Pack;

564.6 to 577.6ft AMSL
15.0 to 22.O0f BGS

Malerial: Global #5

u

I-,
0
0J
0
w

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pagel of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-9D
PROJECT NUMBER: 16841 DATE COMPLETED: December 21, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLEDT STRATIGRAPHIC DESCRIPTION 8 REMARKS ft MONITOR WELLftBSAMSL tr
TOP OF CASING 600,4 :

GROUND SURFACE 599,7 a:
' -. , /, " _-

2

4

L6

-8

10

12

"14

-16

-18

-20

-22

24

26

-28

-30

•-32
0-

.,:

• -- 36

40

42

36
C)

D 3
CD 4

5P SAND*LJ "nei grained, brown

Bentor
Chips

I" Wei
Casing

SandI

Z4 Wei
Screer

2,25*
Boreah

WELL DETAILS
Screened interval:

575.7 to 570,7ft AMSL
24.0 Io 29,011 BGS

Length: 5fl
Diamneter. lin
Siot Size: 10
Material: PVC
Seal:

599.7 to 575,7h1 AMSL
0.0 to '3.Olt BGS

Material: Bentonite Chips
Sand Pack:

576.7 to 570.711 AMSL
23.0 Io 29.0Oft BGS

Material: Global #5

rile

II

aIr

nt

570.7
END OF BOREHOLE @ 29,0h BGS

NOTES: MEASURING POINT ELEVAITIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I Of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-10

PROJECT NUMBER: 16841 DATE COMPLETED: November 17, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. I SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
BGS AMSL

TOP OF CASING 605.4 CC L) <

GROUND SURFACE 602,5 l W. WZ -- Ix

SP SAND, fine grained, brown

2

-4

-6

-8

-10

12

14

16

-18

-20

-22

-24

Bentonite
Chips

-1 Well
Casing

Sand Pack

1' Well
Screen

2.25"
Boreho4e

WELL DETAILS
Screened interval:

592.5 to 587,5fl AMSL
10,0 to 1I5.0f BGS

Length: 511
Diameter: 1in
Slot Size: 10
Malerial: PVC
Seal:

602,5 to 593.5ft AMSL

0.0 to 9.0ft BGS
Material: Bentonile Chips
Sand Pack: -

593.5 to 587.5f1 AMSL
9.0 to 15.0fl BGS

Material: Global #5

k

587.5
END OF BOREHOLE @ 15.Oft BGS

a9

0u

0

M

NOTES: MEASURING POIN7 ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

W



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME:, EXELON GENERATION HOLE DESIGNATION: BL-10D

PROJECT NUMBER: 16841 DATE COMPLETED: December 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZ\WICK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS It MONITOR WELL
ft BGS AMSL -"j W

TOP OF CASING 605.2 D

GROUND SURFACE 602.4 :D LLJ

• , ., +.v//h 7/;Z

2

-4

-6

-8

10

12

-14

16

-18

-20

22

24

26

28

-30

32

-34

•36

r- 3 8

7-40

-42

-44

SP SAND, fine grained, brown

Bentc
chips

1*WI
Cashr

Sand

1"Wi
Scre

2.25'
Boret

WELL DETAILS
Screened interval:

575.4 to 570.4f1 AMSL
27.0 to 32011 BGS

Length: 5ft
Diameter: 1in
Slot Size: 10
Material: PVC
Seal;

onita

all
ig

Pack

ell

en

hole
570A4

I-

0

C-.

0
,..

END OF BOREHOLE @ 32.011 BGS

602.4 to 577.4fl AMSL

0.0 to 25.0M1 8GS
Material: Sentonite Chips
Sand Pack:

577.4 to 570.41l AMSL

25.0 to 32.011 BGS
Material: Global 45

C-

a,
C-
Ut

L-'L

NOTES: MEASURING POINI ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

C).



STRATI(

PROJECT NAME: EXELON GENERATION

PROJECT NUMBER: 16841

CLIENT: EXELON

LOCATION: BRAIDWOOD, ILLINOIS

DRILLING CONTRACTOR: TERRA.TRACE

DEPTH STRATIGRAPHIC DESCRIPT11: BGSI

GRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

HOLE DESIGNATION: BL-1 1
DATE COMPLETED: November 17, 2005

DRILLING METHOD: GEOPROBE

FIELD PERSONNEL: D. CRUICKSHANK

Page 1 of I

SAMPLE
ION & REMARKS

ELEV.
ft

AMSL
MONITOR WELL

TOP OF CASING 600.7
GROUND SURFACE 597.5

-2

-4

6

-8

10

-12

14

16

18

-20

22

-24

SP SAND, fine grained, brown

Bentoi
Chips

1* Wel
Casing

Sand

7 1 We
Scree

2.25"
Boreh

WELL DETAILS
Screened interval:

587.5 to 582.511 AMSL
10.0 to 15.011 BGS

Length: 5ft
Diameler, 1in
Slot Size: 10
Material: PVC
Sealt

597.5 to 588.511 AMSL
0,0 to 9.0ft BGS

Material: Bentonite Chips
Sand Pack,

58E.5 to 582,5ft AMSL
9.0 to 15.lam BGS

Materal: Global #5

z

-J SAPL

Z

o '

w >

nite

It

Pack

11
n

ole

582.5

END OF BOREHOLE @ 15.01` BGS

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0'1



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-11D
PROJECT NUMBER: 16841 DATE COMPLETED: December 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH
ft BGS

STRATIGRAPHIC DESCRIPTION & REMARKS
ELEV.

It
AMSL

SAMPLE
MONITOR WELL

I
TOP OF CASING

GROUND SURFACE
599.1
597.3

IJ -.
SP SAND, fine gramned, brown

2

4

-6

10

-12

-14

-16

-18

-20

-22

-24

-26

ck

0)

cc

z

-28 END OF BOREHOLE @ 28.01f BGS WEL DEAILWELL DE'TAILS

Screened interval:

30 574.3 to 569,3t AMSL
23.0 to 28.0ft BGS

Length: 5ft
-32 Diameter. 1in

Slot Size: 10
Material: PVC

-34 Seal:
597.3 to 576.311 AMSL
0.0 to 21.0ft BGS

-36 Material: Bentonile Chips
Sand Pack:

- 576.3 to 5669.3ht AMSL

-38 21.0 lo 28.01f BGS
- Material: Global #5

-40

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-12

PROJECT NUMBER: 16841 DATE COMPLETED: November 17, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: 0. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION S REMARKS ft MONITOR WELL •
t BGSAMSL

TOP OF CASING 601.6 A

GROUND SURFACE 598.0 9 w

St- SAND, Tine graneo, Drown

-2

-4

6

-8

10

12

.14

16

18

20

22

-24

Sentorate,
Chips

I' Wenl
Casing

Z-l Sarnl

I" We
Scree:

2.25"
Boreh.

WELL DETAILS
Screened interval:

568.0 to 583.0ft AMSL
10.0 to 15.011 BGS

Length: 5l1
Diameter. lin
Slot Size: 10
Material: PVC
seal:

598.0 to 589.0ft AMSL
0.0 to 9.0ft BGS

Material: Bentonite Chips

Sand Pack:
589.0 to 583,011 AMSL
9.0to 15.011 BGS

Material: Global #5

Pack

n

Ole

583.0
END OF BOREHOLE @ 15.0ft BGS

0.

a-)

cc

W- ____ - ________________________________ ____ 11.....l

cc
07

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-12D
PROJECT NUMBER: 16841 DATE COMPLETED: December 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

ft BGS AMSL
w M

TOP OF CASING 599.9 n • J
GROUND SURFACE 598.1

2

4

6

-12

-14

-16

-18

-20

-22

-24

-26

-28

-30

-32

-34

-36

-36

-40

SP- SAND, fine graineo, Drown

Ben
Chip

1* V
Casi

San,

Scre

2.25
Bore

WELL DETAILS
Screened interval;

575.1 to 570,1ft AMSL
230 to 28.011 SGS

Length: 5fl
Dianeter. tin
Siot Size: 10
Material: PVC

Sea):

While
is

fell
~ng

Pack

oeil
en

*hole
570.1

END OF BOREHOLE @ 28.0ft BGS
, , o ,

0

0

U

iU

0

598.1 to 577. 1l AMSL

0.0 to 21.0tt BG5
Matenalt: Benlonite Chips

Sand Pack:

577,1 to 570.111 AMSL

21.0 to 28.0"1 BGS
Material: Global #5

a3
NOTES: MEASURING POINT ELEVAI IONS MAY CHANGE: REFER "O CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 o,

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: 'BLL-13

PROJECT NUMBER: 16841 DATE COMPLETED: November 17, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD; ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTG STRATIGRAPHIC DESCRP, ION & REMARKS ft MONITOR WELL
fBGS AMSL a w e

W .5

TOP OF CASING 601.4 0

GROUND SURFACE 598.1 z z
..... . . . .z . ,-zw

SP SAND, line gratned, brown

-2

4

-6

-8

10

-12

14

-16

18

20

K22

-24

Bento
Chips

, We
• Casint

Sand

1 We
Scree

2.25'
Borah

WELL DETAILS
Screened interval:

588.1 to 583.1ft AMSL
10.0 to 15.11f BGS

Length: 5fi
Diameter. lin
Slot Size: 10
Material: PVC
Seat:

598.1 to 589.1ft AMSL
0.0 to 9,Oft BGS

Material: Bentonite Chips
Sand Pack:

589.1 to 583.1ft AMSL
9.0 to 15,0ft BGS

Material: Global #5

nile

Pa1

Pack

n1

ole

583.1
END OF BOREHOLE @ 15.01f BGS

0

0

_________ I _________________________________________________________________ I. _________ .1 _______________________________

NOTES: MEASURING POINTI ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-13D
PROJECT NUMBER: 16841 DATE COMPLETED: December 15. 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD. ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
I! DPTHELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS 1` MONITOR WELL SAMPLE
AMSL • =W

GOUP OF CASING 600.8 1 U _____

GROUND SURFACE 598.1 D• LL n"

,~~ , 
a:.....J{

SP SAND, fine grained, brown

-2

-4

6

-8

-10

12

14

16

-15

20

22

24

-26

-25

30

-32

-34

36

Bentonite
Chips

I' Well
Casing

Sand Pack

1- Well
Screen

B-- 2.25
Borehole

573.6
END OF BOREHOLE @ 24.511 BGS

0

Cl
0
C-,

Cl
C-C

C-

0

C-,
0

WELL DETAILS
Screeneo interval:

578.6 to 573.6ft AMSL
19.5 to 24.5ft BGS

Length: 51t

Diameler, 1in
Slot Size: 10
Materiel: PVC

Seal:
598.1 to 580,611 AMSL

0.0 to 17.511 BGS
Material: Bentonile Chips

Sand Pack:

580.6 to 573.6h1 AMSL
17.5 to 24.511 BGS

Material: Global a5

z

0=

NOTES: MEASURING POINI ELEVAlIONS MAY CHANGEý REFER TO CURRENT ELEVAI ION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page l1 of

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-14

PROJECT NUMBER: 16841 DATE COMPLETED: November 17, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD; ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
fBGS AMSL ,,,________

TOP OF CASING 601.3 11 LL
GRUDSRFC 9.3M W u

______________~ 
~ ~ ___________________________Z___________________ 1 _

SP SANU, fine graineC, brown

2

-4

-6

-10

-12

14

-16

-18

-20

-22

-24

Rento;
Chips

I * Wei
Casinr

Sand

1, We
Scree,

2.25'
Boreh

WELL DETAILS
Screened interval:

587.3 to 582.3ft AMSL
10,0 to 15.0n BGS

Length: 5ft
Diameter 1in
Slot Size: 10
Material: PVC
Seal:

597.3 to 588.311 AMSL
0.0 to 9.01f BGS

Material: Bentonite Chips
Sand Pack:

588.3 to 582,35t AMSL
9.0 to 15.011 BGS

Material: Glooal I5

n~te

Pack

It

n

Ole

582.3
END OF BOREHOLE @ 15.0fl BGS

0

a)

0

a:
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-14D

PROJECT NUMBER: 16141 DATE COMPLETED: December 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ET BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

It BGS AMSL -, --

TOP OF CASING S99.9 19 :
GROUND SURFACE 597,5 nJ _

' . . . .onte

-2

-4

6

8

10

12

14

16

-18

20

-22

24

-26

-28

30

-32

-34

-36

SP SAND, fine grained, brown

Chips

, lWell

h- Sand Pack

1 -w ell,
Screen

-- 2.25-
Borehole

571.0
END OF BOREHOLE @ 26.5fl BGS

D

C.

0

0

WELI, DETAILS
Screened interval:

576.0 to 571 .Of AMSL
21.5 to 26.5A1 BGS

Length: 511
Diameter. 1in
Slot Size: 10
Material: PVC

Seal:
597.5 to 57B.0t1 AMSL
0.0 to 19.511 BGS

Material: Bentonite Chips
Sand Pack:

578.0 to 571.Oft AMSL
19.5 to 26.5ft SGS

Material: Global V5

5
Z.

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-15

PROJECT NUMBER: 16841 DATE COMPLETED: November 17, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: 0. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE
DPHELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONISOR WELL
t GSAMSL IX -j W

TOP OF CASING 601.0 .-GROUND SURFACE 597.3 uj W

,SP SANE), fine graineo, brown

-2

-4

-6

-B

-10

-12

14

-16

18

-20

22

-24

Bentonite
Chips

-1 Well
Casing

Saend Pack

I' Well
Screen

2.25'
Borehole

WFLL DETAILS
Screened interval:

587.3 to 582.3ft AMSL
10.0 to 15. Ot GS

Length: 5ft
Diameler. 1in
Slot Size: 10
Material: PVC

Seal:
597.3 to 588E311 AMSL

0.0 to 9.011 BGS
Material: Bentonite Chips
Sand Pack:

508.3 to 582.3t1 AMSL
9,0 to 15,01 BGS

Material: Global P5

k

582.3
END OF BOREHOLE @ 15.0f1 BGS

0

(D
0

G.

a.

WCa.
a.

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE, REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME:EXELON GENERATION HOLE DESIGNATION: BL-15D

PROJECT NUMBER: 16841 DATE COMPLETED: December 16, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD. ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLESTRATIGRAPHIC DESCRIPTION & REMARKS I ft MONITOR WELL ,ft BGS GAC,

TOP OF CASING 598,5
GROUND SURFACE 597.5n

Iz _ .

-2

4

6

-10

-12

-14

-16

-18

ý20

-22

-24

-26

-28

-30

-32

-34

P' SANU, fine grained, Drown

Chips

1' We
Casini

Sand

a-- IWe
Scree.

- 2.25-
Boreh

WELL DETAILS
Screened interval:

578.5 to 573.5ft AMSL

19.0 to 24.0ft BGS

Length: Sit

Diameter. 1in
SIc Si2e: 10

Malenal: PVC

Seat:

597.5 to 580,5fi AMSL

0.0 to 170fi BGS

Material: Senlonile Chips

Sand Pack:

580.5 to 573.5fl AMSL
17.0 to 24 Ott BGS

Material: Global 05

nile

ntt

Pack

II
n

ole
573,5

END OF BOREHOLE @ 24.0ft BGS

CD
UD

0

IIJ

-- 26c28_:--30-- 
32345cca,

cc

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-16
PROJECT NUMBER: 16841 DATE COMPLETED: November 17, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE
DPHELEV. SAMPLE

tSTRAIGRAPHIC DESCRIPTION REMARKS ft MONITOR WELL .....
ftBSAMSL cr WT

TOP OF CASING 600.3 W
GROUND SURFACE 597.1 [ 1.-I

.~ , Z

SP SAND, fine grained, brown

-2

-4

6

-8

-10

-12

-14

-16

-18

-20

-22

- 24

Bentonite
Chips

1 Well
Casing

Sand Pac

-1 Wel
Screen

2.25"
Borehole

WELL DEOTAIL
Screened interval:

587.1 to 582.111 AMSL
10.0 to 15.011 BGS

Length: 51f
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

597.1 to 58, 1It AMSL
0.00 o 9.01 BGS

Material: Bentonite Chips
Sand Pack:

588.1 to 582,1ft AMSL
9.0 to 15,ft BGS

Malenal: Global #5

k

582.1
END OF BOREHOLE @ 15.0ft BGS

6

0

Q.,

_____________________________________________________________________ .1

Cj

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-16D
PROJECT NUMBER: 16841 DATE COMPLETED: December 16, 1958

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
DEPTH ELEV. SAMPLE

STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLft BGS AMSL • - W

TOP OF CASING 596.2 _ j

GROUND SURFACE 597.3 M
. . . . . . , , ., , ... . ,-

SP SAND, fine grained, brown

-2

-4

6

-8

10

12

14

16

-18

20

22

24

-26

-28

K30

- 32

-34

."j
Bentonite
Chips

11 lwell
Casing

-- Sand Pack

I" Well
Screen

"- 2.25"
Borehole

573.3
END OF BOREHOLE @ 24,Oft BGS

0

0.

WELL DETAILS
Screened interval.

578.3 to 573.3ft AMSL
19.0 to 24.Oft BGS

Length: 511

Diameter: lin

Slot Size: 10
Material: PVC

Seel:
597.3 to 580.3ft AMSL

0.0 to 17.0!h BGS

Material: Bentonite Chips

Sand Pack:

580.3 to 573.3ft AMSL
17.0 to 24.01f BGS

Material: Global #5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



PROJECT NAME: EXELON GI

PROJECT NUMBER: 16841

CLIENT: EXELON

LOCATION: BRAIDWOOD, ILL

DRILLING CONTRACTOR: TE

STRATtGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

ENERATION HOLE DESIGNATION: BL-17

DATE COMPLETED: December 1, 2005

Page 1 of 1

INOIS

RRA-TRACE

DRILLING METHOD: GEOPROBE

FIELD PERSONNEL: J. LUZWICK

DEPTH
ft BGS

STRATIGRAPHIC DESCRIPTION & REMARKS
ELEV.

ft
AMSL

MONITOR WELL

TOP OF CASING
GROUND SURFACE

597.6
597.0

SP SAND, fine grained, brown
............. . +

-2

4

-6

-8

-10

-12

-14

"16

18

-20

-22

-24

-26

-28

END OF BOREHOLE @ 14.5fl BGS
582.5

WELL DETAILS
Screened interval:

587.5 to 582,5ft AMSL
9.5 to 14.5ft BGS

Length: 5f8
Diameter. I in
Slot Size: 10
Maternal: PVC
Seal:

597,0 to 589,58t AMSL
0,0 to 7.58t BGS

Material: Bentonite Chips
Sand Pack:

589.5 to 5825ft AMSL
7.5 to 14.5f BGS

Matenal: Global #5

0
(.1

4

0

0
0

______________________________________________________________________ £ ________ L ~ ____ 1 ~l I

0= NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-17D

PROJECT NUMBER: 16841 DATE COMPLETED: December 12, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
EL EV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS fLMONITOR WELLS

ftBGS AMSL

ROP OF CASING 598.' ,
GROUND SURFACE 597.0

SP SAND, fine grained, brown

-2

-4

-6

10

12

-14

-16

-18

-20

-22

-24

-26

-28

-30

-32

-34

-36

-38

Bentc
Chips

1L We
Casir

Banc)

I'W
Sce

Borel

WELL DETAILS
Screened interval;

578.0 to 573.0ft AMSL
19.0 to 2&.0fl BGS

Length: 5ft
Diameter lin
Slot Size: 10
Material: PVC
Seal:

nile

'9

Pack
,il

oil
on

hole

t

Top of clay at 25 ft bgs
572.0

END OF BOREHOLE @ 25.0M1 BGS

0

0.
ii:
0
U
4

U

5,

-. 4
-4

'0

V
0

597.0 to 579.0ft AMSL
0.0 to 18.fMt BGS

Material: Bentonite Chips

Send Pack:

579.0 to 572,0ft AMSL

18.0 to 25.Oft BGS

Material: Global 05

zI I _____________________________________-______IL-

c5
W0

'0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION IABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(O V ER B U R D EN ) P age I O il

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-18

PROJECT NUMBER: 15841 DATE COMPLETED: December 1, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD. ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA.TRACE
ELEV. SAMP

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL _ _ ______J

TOP OF CASING 597.8 z
GROUND SURFACE 596.8

SP SAND, fine grainea, Drown

2

-4

-6

-8

10

-12

14

16

18

20

-22

-24

-26

-28

Bentc
Chips

1" We
Casin

Send

1 *We

Scree

2 25"
Boreh

WELL DETAILS
Screened interval:

587,3 to 582.3ft AMSL
9.5 to 14,5fl BGS

Lengthi 5ft
Diameter: lin
Slot Size: 10
Material: PVC
Seat:

596.8 to 589.31t AMSL
0.0 to 7.511 BGS

Material: Bentonile Chips
Sand Pack:

589.3 to 582.3fl AMSL
7.5 to 14,5ft BGS

Material: Global I5

nile

Pack

il
n

Ole

582.3
END OF BOREHOLE @ 14.5ft BGS

I-a
C,
a

4

C.,

a
C,
U,

(I,

a
0

z

C: NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0.



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page lof

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-19

PROJECT NUMBER: 16841 DATE COMPLETED: December 1, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD. ILLINOIS FIELDPERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLfBGS AMSL _,, 5 .
TOP OF CASING 595., I u

GROUND SURFACE 594.9 Jj

-2

-4

-6

-10

-12

-14

-16

-18

-20

-22

-24

-26

28

SP SAND, fine grained, brown K

585.9

Bentonite
Chips

I* Well
Casing

Sand Pack

1* Well
Screen

2.25*
Boreho4le

WELL DETAILS
Screened Interval:

590.9 to 585.9ft AMSL
4.0 to 9.Oft BGS

Length: 511
Diameter. lin
Slot Size: 10
Materal: PVC
Seal:

594.9 to 592.9qf AMSL
0.0 to 2.01f BGS

Matenel: Bentonite Chips
Sand Pack:

592.9 to 585.9ft AMSL
2.0 to 9.011 BGS

Material: Global 95

k

END OF BOREHOLE @ 9.01f BGS

0

co

0

zý' 1

0

NOTES: MEASURING POINI ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVA1TION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: BL-20D

PROJECT NUMBER: 16841 DATE COMPLETED: December 21, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL .....
ft BGS AMSL w

TOP OF CASING 600.5 Z • >
GROUND SURFACE 596.9 /1,.77 • "-

SP SAND, fine grained, brown

-2

-4

6

-10

-12

-14

-16

-18

20

22

-24

-26

-28

-30

-32

-34

-36

- 38

- 40

-42

Bentontte
Chips

1" we".
Casing

=.a Send Pack

. ... . .. . W ell
Screen

2.25'
Borehole

WELL DETAILS

Screened interval:

573.9 to 568.9fl AMSL

23.0 to 28.Oft BGS

Length: 5n1

Diameter: 1in

Slot Size: 10

Material: PVC

Seal:
596.9 to 575.96t AMSL

0.0 to 21.0ft BGS

Material: Benlonite Chips

Sand Pack:

575.9 to 567.9h AMSL

21.0 to 29.011 BGS

Material: Global #5

567.9
END OF BURLHUL)LI (, 2U,11~ ljt•

01

C,
a.
0
C,

I.,

a.
in
U,

1±

0
2

0
a.
a.

No!TES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page i of

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: C-1

PROJECT NUMBER: 16841 DATE COMPLETED: December 12, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J, LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

AMSL W w.
rOP OF CASING 595.8 L u

GROUND SURFACE 595.0 W -U ~z n

-2

4

6

10

112

-14

16

1B

20

22

0

-24

SP" SAND, nne gralned, brown Sat
BenIC

Chips

1" We

-- Sand

1, We

Scree

Soreh

WELL DETAILS
Screened interval:

586.0 to 581 Oft AMSL
9.0 to 14,0ftBGS

Length: 5ft

Diameter. lin
Slot Size; 10

Material: PVC

Seal:
595.0 to 587.0ff AMSL

0.0 t 8.0ft BGS

Material: Bentonlule Chips

Sand Pack:

587.0 to 581.011 AMSL
8.0 to 14.Oft BGS

Material: Global #5

rtrill

al

Pack

ote

581.0
END OF BOREHOLE @ 14.Ofi BGS

==OSW0
1z

NOTES: MEASURING POINT ELEVA7TIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: C-1D

PROJECT NUMBER: 16841 DATE COMPLETED: December 12, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK
.DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE+DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL _ _ -j _

TOP OF CASING 595.9 to
GROUND SURFACE 595.0 D

.~~~~~ Z ,.......•

SP SAND, fine grained, brown

-2

-4

6

-8

-10

12

14

-16

-18

20

22

24

-26

.28

-30

32

34

-36

-38

- Benlonite
Chips

-- 1Well
Casing

Sand Pack

- "Well
Screen

2.25'
Borehole

570.0
END OF BOREHOLE @ 25.Dfi BGS

0

I-
0
C,
C.

0
C,

C,'

C.
C,

w
x
I-
0

CD
0
-J

Clay at 25 It BGS

WELL. DETAILS
Screened interval:

576.0 to 571.011 AMSL
19.0 to 24.011 BGS

Length: 511
Diameter: lin
Slot Size: 10
Material: PVC
Seal:

595.0 to 577.Ot AMSL
0,0 to 18,011 BGS

Material: Bentonite Chips
Sand Pack:

577.0 to 570.011 AMSL
18.0 to 25,Oft BGS

Materal: Global #5

__________ L _____________________________________________________________________ .J _________________________________

0

07:

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: C-2

PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DT STRATIGRAPHIC DESCRIPTION &REMARKS t MONITOR WELL ... ............. AMSL •, W • • u

TOPOFCASING 610.9 E I=I = I,.
GROUND SURFACE A06L -D wJ[ ~~Z_ r

P SANDu, rine gralned, brown

12

-4

10

-12

-14

-16

18

-20

-22

24

Bentonite
Chips

1" Well
Casing

Sand Pack

I" Well
Screen

2.25'
Borehole

WELL DETAILS
Screened interval:

596.4 to 591.40 AMSL
10.5 to 15.5ft BGS

Length: 511
Diameter. 1 in
Slot Size: 10
Material: PVC

Seal:
606.9 to 597.4ft AMSL
0.0 Io 9,511 BGS

Material: Bentonite Chips
Sand Pack:

597.4 to 591.411 AMSL

9.5 to 15.511 BGS

Material: Global #5

k

591.4
END OF BOREHOLE @ 15.5tt BGS

ii I

ED
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: C-2D

PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL,

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ET BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLftBGS AMSL w= • -

TOP OF CASING 609.0 I - C
__GROUND SURFACEE66.8 _.J

SP SAND, fine grained, brown

-2

-4

-6

10

-12

-14

:-16

-20

22

-24

-26

:28

30

-32

-34

-36

-38

-40

Bentonlte
Chips

-1 Well
Casing

Sand Pack

-, Well
Screen

2.25"
Borehole

0

579,3
END OF BOREHOLE @ 275ft BGS WELL DETAILS

Screened interval:
584.3 to 579:3ft AMSL
22.5 to 27,5ft BGS

Length: 5ft
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

606.8 to 585,311 AMSL
0.0 to 21.5Sf BGS

Material: Bentonite Chips
Sand Pack:

585.3 to 579.3ft AMSL
21.5 to 27.5ft BGS

Malerial: Global #5

O NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC.AND INSTRUMENTATION LOG
(OVERBURDEN) Page of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: D-1
PROJECT NUMBER: 16841 DATE COMPLETED: December 2, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
DETHELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS in MONITOR WELL -.

ft BGS AMSL -MNOW

GROUND SURFACE 599.6 0j4

SP SANU, tne graine, Drown

--2

-4

6

-8

-10

12

-14

16

18

20

- 22

-24

Bent
Chip

I"W

Casi

SanL

Scre

2.25
Bore

WELL DETAILS
Screened interval:

589.6 to 584.6ft AMSL
10.0 to 15.0fl BGS

Length: 5fl
Diameter. 1in
Slot Size: 10
Material: PVC
Seal:

onnte
*6

all
ng

j Peck

'ell
en

hole

END OF BOREHOLE @ 15.0Oh BGS
584.6

I-
01
0
C:

0

C.
C,
*1
-J

0
-J
-J
4

V
0
-J

599,6 to 590.6fl AMSL
0,0 to 9.0fl BGS

Material. Beenionile Chips

Sand Pack:

590.6 to 564.6f1 AMSL

9.0 to 15.0f1 BGS

Material: Global #5

'C

NOTES: MEASURING POINT ELEVATlONS MAY CHANGE: REFER TO CURREN' ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pae I ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: D-ID
PROJECT NUMBER: 16841 DATE COMPLETED: December 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLft BGS AMSL x1 W
TOP OF CASING 603,8 

> z,
GROUND SURFACE 599.8 I 

-,,
___ ____ ___ ____ ____ __ I IL ____ i

SP SAND, fine grained, brown

2

-4

-6

-8

L10

12

-14

-16

-18

-20

-22

-24

-26

-28

-30

-32

-34

-36

38

-40

E.,

- Bentonite
Chips

- V Well
Casing

- Sand Pack

- 1 Well
Screen

2.25-
Borehole

0

I,

0

571.8
END OF BOREHOLE @ 28.0fl 8GS WELL DETAILS

Screened interval:
577.8 to 572.811 AMSL
22,0 to 27.Oft BGS

Length: 5ft
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

599.6 to 576.8ft AMSL
0,0 to 21.011 BGS

Material: Bentonite Chips
Sand Pack:

578.8 to 57" .61i AMSL
21.0 to 28.Oft BGS

Material: Global 85

D
M

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

0



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: D-2
PROJECT NUMBER: 16841 DATE COMPLETED: December 2,2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
DEPTH ELEV. SAMPLE

STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLft BGS AMSL _u

TOP OF CASING 601.9 • W >
GROUND SURFACE 598.8 1

SP SAND, fine grained, brown

-2

-4

•6

-8

-10

-12

-14

-16

--18

-20

-22

-24

Benton'
Chips

1 Well
Casing

Sand Pi

1I Well
Screen

2.25'
Borehot

WELL DETAILS
Screened Interval;

591.8 to 586.8fl AMSL
7.0 to 12.011 OGS

Length: 511
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

598.8 to 592,811 AMSL
0.0 to 6.0h1 BGS

Material: Bentonile Chips
Sand Pack:

592.8 to 586.8fl AMSL
6.0 to 12.01f BGS

Material: Global #5

acli

Ce

I 586.8
END OF BOREHOLE @ 12.Ott BGS

0

L:

0

31-

ui
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

'-'1



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: D-2D
PROJECT NUMBER: 16841 DATE COMPLETED: December 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD. ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ET GSI STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

ftB SAMSL 

IX___ _ _ 
-

TOPOF CASING 601.5 I I
GROUND SURFACE 59817 >•L--

SP SAND, fine grained, brown

2

-4

-6

-8

-10

-12

-14

-16

_1B

-20

-22

-24

-26

-28

-30

-32

-34

36

38

40

E- Bentonite
Chips

- lWell
Casing

0

ci

C-

C

ci

ii

C-

C,

0

C,
0
z

570.7
END OF 8OREHOLE @ 28.0ft BGS

-- Send

S"We
Scree

2.25*
EBoreh

W.ELL DETAILS

Screened inlervalt

576.7 1o 571.711 AMSL

22.0 to 27.011 BGS

Length: 5ft
Diameter: 1in

Slot Size: 10

Material: PVC

Seal:

598.7 to 577.711 AMSL

0.0 to 21.011 BGS

Material: Bentonite Chips

Sand Pack:

577.7 to 570.711 AMSL

21.0 to 28.M BGS
Material: Global #5

Pack

11
nl

'ote

NOTESý MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

- L_ -



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of I

PROJECT NAME: -EXELON GENERATION HOLE DESIGNATION: D-3

PROJECT NUMBER: 16841 DATE COMPLETED: December 2,2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft__ _______________________ AMSL___________

TOP OF CASING 6025.5 M
GROUND SURFACE 599.0 1

-2

-4

-6

-8

-10

-12

-14

16

-- 18

02

20

22

- 24

SP SAND, fine grained, brown

Bentorilte
Chips

1. Well
Casing

* Sand P,,.-

1'Well
Screen

2-25'
BOrehole

,,WELL DETAILS
Screened Interval;

592.0 to 587.011 AMSL
7.0 to 12.Oft BGS

Length: Sft
Diameter. tin
Slot Size: 10
Material: PVC
Seal:

599.0 to 593,0DI AMSL
0.0 to 6.0h1 BGS

Material: Bentonile Chios

Sand Pack:
593,0 to 587.01t AMSL
6.0 to 12.011 BGS

Material: Global 05

k

587.0
END OF BOREHOLE @ 12.Oft BGS

0W NOTES: MEASURING POINT ELEVATIONS MAY.CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) page 1 of

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: D-3D

PROJECT NUMBER: 16841 DATE COMPLETED: December 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
" :ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ftLEV MONITOR WELL
ftBGS AMSL & f

TOP OF CASING 602.2 •

GROUND SURFACE 598,9 = - •... Z
SP SAND, fine grained, brown

2

-4

-6

-8

-10

-12

-14

-16

-18

-20

-22

-24

-26

-28

-30

-32

-34

- 36

-38

-40

Bentonite
Chips

1' Well
Casing

Sand Pack

1' Well
Screen

2.25"
Borehole

WELL DETAILS
Screened interval:

576.9 to 571.911 AMSL
22.0 to 27.0fBGS

Length: 56f
Diameter: lin
Slot Size: 10
Material: PVC
Seal:

598,9 to 577.9fl AMSL
0.0 to 21.011 BGS

Material: Sentonile Chips
Sand Pack:

577.9 to 570.9ft AMSL
21.0 to 280Of1 BGS

Material: Global #5

570.9
END OF BOREHOLE @ 28.0f1 BG5

DJ

a3

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER 10 CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I Of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: D-4

PROJECT NUMBER: 16841 DATE COMPLETED: December 2, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL W,

TOP OF CASING 602.6 , .
GROUND SURFACE 598.5

SP SAND, fine grained, brown

-2

-4

6

-8

10

-12

14

16

18

•- 20

r

r-22

-24

Elentat
Chips

1I Wel
Casing

Sand I

-1 We
Screel

2.25"
Boreh

WELL DET AILS
Screened interval:

58B.5 to 583.5ft AMSL
10.0 to 15.Oft BGS

Length: 5ft
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

598.5 to 589,5ft AMSL
0.0 to 9,0Ot BGS

Material: Benlornle Chips
Sane, Packý

589.5 to 583.51t AMSL
9.0 to 15.011 BGS

Material: Global #5

mite

Packr

11
n

ole

583.5
END OF BOREHOLE @ 15.0ft BGS

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

01



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I o I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: D-5

PROJECT NUMBER: 16841 DATE COMPLETED: December 2,2005

CLIENT: FEXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
DPHELEV. SAMPLEDEPt STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

AMSL I w,

TOP OF CASING 602.3 C -
GROUND SURFACE 598.6 W L_Z .

SP SAND, fine grainei, brown

-2

-4

6

8

10

-12

14

-16

18

-20

-22

-24

Bentoi
Chips

1 Wee
Casint

Sandl

1 Wei
Screes

2.25"
Boreh

WELL DETAILS
Screened interval:

591,6 to 586.61% AMSL
7.0 to 12.011 BGS

Length: 511
Diameter, lin
Slot Size: 10
Materlst: PVC
Seal;

598.6 to 592.6ft AMSL
0.0 to 6.0f1 BGS

Material: Bentonite Chips
Sand Pack:

592.6 to 586.6f8 AMSL
6.0 to 12.0fl BGS

Material: Global #5

g

Pack

n

•ole

586.6
END OF BOREHOLE @ 12.0ft BGS

L:

NOTES: MEASURING POINT ELEVATIIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0,



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: F-1
PROJECT NUMBER: 16841 DATE COMPLETED: December 12, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLNG CONTRACTOR: TERRA-TRACE
ELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

ft BGS AMSL

TOPNOF CASRNG 5965.3 2 5GROUND SURFACE 595.3 D• • n"•

. , .. .•.. ' ...

SP SAND, fine grained, brown

-2

4

-6

-8

-10

-12

14

16

18

-20

-22

-24

Bentonite
Chips

1" Well
Casing

Sand Pack

7 1 Well
Screen

* - 2,25"
Borehole

WELL DETAILS
Screened Intervalt

586.3 to 581.3f1 AMSL
9.0 to 14,0A BGS

Length: 5ft
Diameter: 1 in
Slot.Size: 10

Material: PVC

Seal:

595.3 to 587.3fl AMSL

0.0 to 8.0fl BGS
Material: Bentonite Chips

Sand PacX:

587.3 to 581.3ft AMSL

8.0 to 14.08 5GS
Material: Global #5

581.3
END OF BOREHOLE @ 14.Oft BGS

__________________________________________________________________________ a ___________ - - ~a. , .........-~ ~

Z

!V

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) P

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: F-1D
PROJECT NUMBER: 16841 DATE COMPLETED: December 12, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD. ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
f BGS AMSL ,_,, =

TOPOFCASING 596.2 _ ' ) •
GROUND SURFACE 595.3 W

+ -- o
-- • .. . . .I I. .• ;• .//n

SP SAND, fine grained, brown

2

4

-6

10

12

14

-16

-18

20

22

24

-26

-28

-30

32

-34

36

38

-40

- Bentordle
Chips

- " Well
Casing

- Sand Pack

- V1 Well
Screen

w- 2.25*
Borehole

570.3
- END OF BOREHOLE @ 25.0ft BGS

Clay at 25 ft BGS

0

I.

7-

WELL DETAILS
Screened interval:

5715.3 to 571.311 AMSL
19,0 to 24,011 BGS

Length: 511
Diameter lin
Slot Size: 10
Material: PVC
Seal:

595.3 to 577.3f1 AMSL
0.0 to 18.011 BGS

Material: Bentonite Chips
Sand Pack:

577.3 to 570.31t AMSL
18.0 to 25.0f1 BGS

Material: Global #5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
to



STRATIGRAPHIC AND INSTRUMENTATION LOG I
(OVERBURDEN) Par 1lo i

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: F-2D
PROJECT NUMBER: 16841 DATE COMPLETED: January 9, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAiDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ELEV. MONIOR WELLSAMPLE
ft BGS AMft

TOP OF CASING 597.3 mL
GROUND SURFACE 594.1 _

SP SAND, fine grainei, brown

2

4

-6 Benlonille
Chips

10

12 11 well
Casing

14

-16

20

20m Send Pack

1 Well
Screen
2.25'4 Borehole

END OF SOREHO LE 25.01fl EGS WL EAL

26 WELL DEAL

-26 Screened interval:574.1 to 569 • t n AMSL

20.0 to 25.01M BGS
-28 Leng" 5f.

- ~Diameter, 11n

-30Slot Sime 10
30 Malarial: PVC

Seal:
-32 594.1 to 575.11ft AMSL.
- 00.0t 19.011 BGS

Malerial: Benlonile Chips
34 Sand Pack:

575.1 to 569.1f1 AMSL
19.0 to 25.0"- BGS"

S36 Malarial: Global #5

-38

40

NOTES- MEASURING POINT ELEVA71ONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

Ci



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: F-3D
PROJECT NUMBER: 16841 DATE COMPLETED: January 9, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE

ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL.... ~ ~~AMS ...... ,
RTOPUOF ASING 597.4 CC• -- I ,
GOUND SURFACE 594.6 I I

4. - -

.2

-4

6

10

-12

-14

SP SAND, tine grained, brown

C.

a

0.

0

Vi

U,

0

20

-22

-24

-26

-28

-30

-32

-34

-36

-38

-40

sento

1"WE
Casii

Send

I* We
Stree

2.25,
B~oreh

WEL DETAILS
Screened Interval:

574.6 to 569.6ft AMSL
20.0 to 25.011 BGS

Length: Sit
Diameter. lin
Slot Size: 10
Material: PVC
Seat:

594.6 to 575,6ft AMSL
0.0 to 19.011 BGS

Material: Benlonite Chips
Sand Pack:

575,6 to 569.6f1 AMSL
19.0 to 25.01f BGS

Material: Global #5

nite

ell
9t

Pack

rn

rOle

569.6
END OF BOREHOLE @ 25.,0f BGS

=ii.l I. __________ I. I _____ I. _____ ~ I

0
cc

Ix

L"

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: F-4D

PROJECT NUMBER: 16541 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE
P ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL -J w

RTOP OF CASING 599.6 L )
GROUND SURFACE 585.6

SP SAND, fine grained, brown

-2

4
--6

-8

-12

-14

-18

-20

-22

-24

-26

-28

- 30

-32

-34

-36

-38

-40

-42

-44

Bentonite
Chips

I Well
Casing

566.1
END OF BOREHOLE @ 29.5ft BGS

Sand

1* We
Screey

2.25"
Borahl

WELL DETAILS
Screened interval:

571.1 to 566.1fl AMSL

24.5 to 29,5ft BGS

Length: 511
Diameter. iin

Slot Size: 10
Matenal: PVC

Seal:

595.6 to 572,1ft AMSL

0.0 to 23.511 8GS
Material: Bentonite Chips

Sand Pack:

572.1 to 566. ift AMSL

23.5 to 29.5ft SGS
Material: Global 05

Packt

Die

1-
FO
a:

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0I



2 ~ -~

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: F-5D

PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE _ __ _.

DEPTH ELEV. SAMPLE
ET BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL -

ft BGS AMSL I u

TOP OF CASING 596,0 LZ
GROUND SURFACE 593.4

,- . . I ;

SP SAND, fine grained, brown

-2

4

-6

-1o

-12

-14

16

118

"20

-22

-24

'26

-28

30

-32

34

36

38

-40

-42

Bent
Chip

Sand
1.W

=1j Scret

L . Barer

WELL DETAILS
Screened interval:

571,4 to 566,4ft AMSL
22.0 to 27,011 BGS

Length: 5fk
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

onite

ell
'9

IPackt

ell

an

note

566.4
END OF BOREHOLE @ 27.,Ml BGS

0

0

'C

593.4 to 572.4ft AMSL
0.0 to 21.Of BGS

Material: Bentonite Chips
Sand Pack:

572.4 to 566.4ft AMSL
21.0 to 27.0ft BGS

Material: Global #5

Uj

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



4&&
:7

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of I

PROJECT NAME,. EXELON GENERATION HOLE DESIGNATION: F-6D
PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N, KUHL

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSLj

TOP OF CASING 597.3 M jo
GROUND SURFACE 595.1

.. ..... .J n r - I

2

-4

.6

-8

12

14

16

18

-20

-22

-24

-26

-28

-30

-32

-34

-36

:-38

-40

-42

SP SAND, fne grained, brown

.Bento
Chips

1' We
Casini

-m-. Sand

V We
Scree

*. . Boreh

WELL DETAILS
Screened interval:

572,6 to 567.6ft AMSL
225 to 27.5ft BGS

Length: 5ft
Diameter. tin
SIoI Size: 10
Material: PVC
Seal:

595,1 to 57361`1 AMSL
0.0 to 21.5A1 BGS

Material: Bentonite Chips
Sand Pack:

573.6 to 567.6ft AMSL
21.5 to 27.5ft BGS

Material: Global #5

nite

Pack

i1
n

ole
567,6

END OF BOREHOLE @ 27.5ft BGS

-- ____________________________________________________________________ I- -~

0

NOTES. MEASURING POINT ELEVATIONS MAY CHANGE: REFER T0 CURRENI ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pag I ol 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: F-7D
PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE ......

DEPTH ELEV. SAMPLEDEPT .. ... -. •^ ,• ,...... ....... ... .......... I ..... LL

It BGS 0 1 mmI I\ ~l'1' Lclmcyr l I iLr• c c •I 1%r\P A1
AMSL I'V N"•I Um./'• VV I" ...

TOP OF CASING 596.4
GROUND SURFACE 594.4

-2

-4

-6

-8

10

-12

14

-16

-18

-20

22

24

-26

-28

-32

-34

-36

-38

-40

-42

SP SAND, tine grained, brown

566.4
END OF BOREHOLE @ 28,0ft BGS

0

Lx
C

4

LI

0.
0
C,:

Lx

0

4

(5
0
2

WELL DETAILS
Screened intervatl:

571.4 to 566,411 AMSL
23,0 to 28,Of BGS

Length: 5f1
Diarneter, 1in
Slot Size: 10
Material: PVC
Seal:

594A4 to 572.411 AMSL
0.0 to 22,01t BGS

Material: Bentonite Chips
Sand Pack:

572.4 to 566,411 AMSL
22,0 to 28.0fl BGS

Material: Global #5

LY f
NOTES MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

- I



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: F-BD

PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ETH BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL .....

ft _ __ _ __ _ __ _ __ _ AMSL __ _ __ _

TOPOF CAING 598.4 M
GROUND SURFACE 55W. =Mz r- .

.. .. .. z .. . ...• .. , , .. . . . .. , ...

SP SAND, fine grained, brown

-2

-4

6

8

-10

-12

-14

-16

18

-20

-22

24

-26

-28

-30

32

.34

"36

-38

-40

Bentor
Chips

1" Wel
Casing

Sand

1' Wei
Screer

2.25*
Borebt

WELL DETAILS
Screened Interval:

573.6 to 56&6ft AMSL
21.0 to 26.011 BGS

Length: 51(
Diameter, 1in
51a Size: 10
Material: PVC
Seal:

594.6 to 574,61f AMSL
0.0 to 20.01f BGS

Material: Bentonite Chips
Sand Pack:

574.6 to 568.6ft AMSL.
20.0 to 26.01f BGS

Material: Global #5

Hite

peac

It

END OF BOREHOLE @ 26.tft BGS 568.6
566.6

LI
a

Ix
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

[OL-- -- -



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: G-1

PROJECT NUMBER: 16841 DATE COMPLETED: December 6, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
DP IELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS .......... _ AMSL i V 1

TOP OF CASING 55.9 5
GROUND SURFACE 590.7

SP SAND, fine grained, brown

2

-4

-6

8

-10

12

-14

16

-18

-'20

22

24

Bento
Chips

1 We
Casir

Send

1' We
Scree

2.25'
Boreh

WELL DETAILS
Screened interval:

581,2 to 576.2n1 AMSL

9.5 to 14.5ft BGS

Length: 5it

Diameter. lin

Slot Size: 10

Materiai: PVC

Seat:

590.7 to 582.2lt AMSL

0.0 to 6.5ft BGS

Material: Bentonite Chips

Sand Pack:

582.2 to 576.2it AMSL

8.5 to 14.5ft BGS

Material: Global #5

nPac

Pack

11
n

Ole

J 576.2
END OF BOREHOLE @ 14.5ft BGS

Di

0~

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: G-2
PROJECT NUMBER: 16841 DATE COMPLETED: December 6, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV.! SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS t MONITOR WELLSP
ft BGS AMSL M WEL

GROUND SURFACE 590.2 j' z z

SP SAND, fine grained, brown

-2

-4

-6

-8

-10

-12

-14

-16

-18

-20

22

-24

Bento,
Chips

1lo We,
CGasinj

Sand

1" We
Scree

- 2.25'
Borahi

WELL DETAILS
Screened interval:

580.7 to 575.7ft AMSL
9.5 to 14.5ft BGS

Length: 51f
Diameter: lin

Slot Size: 10
Material: PVC
Seal:

590.2 to 581.7ft AMSL
0.0 to 8.5ft BGS

Material: Bentonite Chips
Sand Pack:

581.7 to 57S,7fl AMSL
8.5 to 14,5ft BGS

Materalt Global #5

Ntle

Il

Paci

oIt
n

•Ole

F7.7!~
END OF BOREHOLE @ 14.5ft BGS 5757

I-

0:

WI

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER "0 CURRENT ELEVATION TABLE

CI



C..

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: G-2D

PROJECT NUMBER: 16841 DATE COMPLETED: January 26, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: M. BORKOWSKI

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL M ORE

TOP OF CASING 590.7 z
GROUND SURFACE 590.1 ZJ.. I E .

. . . . . . . , . • , ., -

2

-4

-6

-8

10

12

14

"16

18

-20

-22

24

26

-28

30

32

34

-36

38

40

SP SAND, fine grained, brown

Bentoritte
Chips

-" Well
Casing

- Sand Pack

- IWell
Screen

- 2.25'
Borehole

565.1
END OF BOREHOLE @ 25.011 BGS

Resistance at 25 ft BGS

0

0.

0

WELL DETAILS
Screened interval:

571.1 to 566.1It AMSL
19.0 to 24.011 BGS

Length: 5ft
Diameter. lin
Slot Size: 10
Material: PVC
Seat:

590.1 to 572.1Il AMSL
0.0 to 18.011 BGS

Malerial: Bentonite Chips
Sand Pack:

572.1 to 565.111 AMSL
18.0 to 25.0ft BGS

Matenal: Global #5

0

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
.(OVERBURDEN) Page I of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: G-3
PROJECT NUMBER: 16841 DATE COMPLETED: December 6. 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLft BGS AMSL -j w

TOP OF CASING 5929GROUND SURFACE 592.3 t Z

SP SAND, fine grained, brown

-2

-4

-6

-8

10

-12

-14

-16

-18

-20

-22

-24

Chips

*Casiil

- -Sand

I' We
&croee

2.25-
Boreh

WEL•t DETAILS
Screened interval:

582.8 to 577.8f5 AMSL
9.5 to 14.511 BGS

Length: 5ft
Diameter: lin
Slot Size: 10
Material: PVC
Seal:

592.3 to 583.8ft AMSL
0.0 to 8,5ft BGS

Material: Bentonite Chips
Sand Pack:

583.8 to 577.1ft AMSL
8&5 to 14.5f1 BGS

Material: Global #5

nile

II

Pack

it

n

ole

577.8
END OF BOREHOLE @ 14.5ft BGS

C
C,
a.
a.
0

a.

U

C.

U,

a.
uj

0

a,
'A,

C,
0

Q:

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG.

(OVERBURDEN) Page 1 of l

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW-101

PROJECT NUMBER: 16841-07 DATE COMPLETED: November 27, 2000

CLIENT: EXELON DRILLING METHOD: 4 114" HSA

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: K. DUWAL

DRILLING CONTRACTOR: BOART LONGYEAR DRILLER: JIM BERTHOLD

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft BOREHOLEAt BGS AMSL U "

TOP OF CASING 602.8 co CL • •

GROUND SURFACE 599.5 5 1. -z
....... ~ ~ zL...ii

(PAA•5 J& TOPSUIL
GRASS.&.T.P.OI

SP-SAND, fine grained, poorly graded, tan with
orange, moist

r2

-4

-6

-8

-10

-12

-14

- saturated at 4.5ft BGS

599.3

BENTONITE
CHIPS

2' DIAMETER
WELL
CASING

C" DIAMETER
BOREHOLE

SAND PACK

2" DIAMETER
WELL
SCREEN

WELL DETAILS
Screened interval:

594C5 to 589.5f5 AMSL
5.0 to 10.0ft BGS

Length: 5h1
Diameter: 2in
SlotSize: 10
Material: Perforated Schedule 40
PVC
Sand Pack:

596.0 to 589.011 AMSL
3.5 to 10.511 BGS

Material: #30 SAND

I5$

235

x 0

0

0335

0

589.0
END OF BOREHOLE @ 10.5tiBGS

Z5
NOTES; MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION IABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW-102
PROJECT NUMBER: 16841-07 DATE COMPLETED: November 27, 2000

CLIENT: EXELON DRILLING METHOD: 4 1/4" HSA

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: K. DUWAL

DRILLING CONTRACTOR: BOART LONGYEAR DRILLER: JIM BERTHOLD

ELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft BOREHOLEft BGS AMSL n-u-

TOP OF CASING 605.7 . a.
GROUND SURFACE 602.4 Z z r,, CL

•R R. TOZPSOlIl

SP-SAND. fine grained, poody graded, tan with
some orange, moist

-2

-4

-6

-8

-10

-12

,--14

602.2

- saturated at 6.5ft BGS

BENTONITE
CHIPS

2" DIAMETER
WELL
CASING

"0- B"DIAMETEF
BOREHOLE

SAND PACK

2" DIAMETEF
WELL
SCREEN

WELL DETAILS
Screened interval:

596,4 to 591.4h1 AMSL
6,0 to 11.0 f BGS

Length: 51t
Diameter: 2in
Slot Size: 10
Material: Perforated Schedule 40
PVC
Send Pack:

596.4 to 590."11 AMSL
4.D to 11,511 BGS

Material: #30 SAND

=t

75$

sss

453S

7x
0

0

0

0

C, 590.9
END OF BOREHOLE @ 11.5fi BGS

=c

CD

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of i

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW-103

PROJECT NUMBER: 16841-07 DATE COMPLETED: November 28, 2000

CLIENT: EXELON DRILLING METHOD: 4 1/4" HSA

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: K. DUWAL

DRILLING CONTRACTOR: BOART LONGYEAR DRILLER: JIM BERTHOLD
DPHELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS. E1 BOREHOLE SP

. BGS AMSL -,,>

TOP OF CASING 598.8 1 U 1 I E
GROUND SURFACE 595.7 cc

Silty Sand with vegetation, dark gray xIxx x
x x
x xx x

SP-SANP, fine grained, Poolly graded, tan,

-2

-4

-6

-8

10

12

1

--14

SP-SAND, fine grained, poorly graded, tan,
moist

- saturated at 2.01t BGS

F..

594.7

587,2

BENTONITE
CHIPS

2wDIAMETER

WELL
CASING

B'DIAMETER]
BOREHOLE

SAND PACK

2'DIAMETER
WELL
SCREEN

WELL DETAILS
Screened interval:

592.7 to 587.7ft AMSL
3.0 to &0ft BGS

Length: 5ft
Diameter: 2mn
Slot Size: 10
Material: Perforated Schedule 40
PVC

Sand Pack:
593.7 to 587.2A1 AMSL
2,0 to 8.5h1 BGS

Material: #30 SAND

Iss

2SS

0

0

END OF BOREHOLE @ 8.511 BGS

wj

NOTES: MEASURING POINT ELEVAI IONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW-104
PROJECT NUMBER: 16841-07 DATE COMPLETED: November 28,2000

CLIENT: EXELON DRILLING METHOD: 4 1/4" HSA

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: K. DUWAL

DRILLING CONTRACTOR: BOART LONGYEAR DRILLER: JIM BERTHOLD

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft BOREHOLE ....ftGS AMSL w

'TOP OF CASING 598.8

GROUND SURFACE 596.6

Silty Sand with vegetation, dark gray

SP-SAND, fine grained, poorly graded, tan,
moist

- saturated at 2,011 BGS-2

-4

--6

x x
x x

Z.

595.6

568.1

BENTONITE
CHIPS

-- 2 DIAMETER
WELL
CASING

8" DIAMETER
BOREHOLE

-- SAND PACK

-- 2 DIAMETER
WELL
SCREEN

iss

2S5

x 0

0

I

END OF BOREHOLE @ 8.5ft BGS

-10

-12

-14

WELL DETAILS
Screened interval:

593.6 to 588,6'l AMSL
3.0 to 8R01 BGS

Length: 5fl
Diameter: 2in
Slot Size: 10
Material: Perlorated Schedule 40
PVC

Sand Pack:
594,6 to 588.6fi AMSL
2.0 to 80flt BGS

Material: 030 SAND

Wi
0 NOTES: MEASURING POINI ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 oll

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW-105

PROJECT NUMBER: 16841-07 DATE COMPLETED: July 27, 2005

CLIENT: EXELON DRILLING METHOD: 4 1/4" HSA

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: DAVID CRUICKSHANK

DRILLING CONTRACTOR: ALTECH DRILLER:, DAN', _ _ _ _ _

DEPTH ELEV. SAMPLE
ft STRATIGRAPHIC DESCRIPTION & REMARKS Ift I MONITOR INSTALLATIONflBGS AMSL W '

TOP OF CASING 6AM.S {jjj F, ___

GROUND SURFACE 597,3 W '
GR njT z

-2

-4

-6

-B

-10

-12

-14

-16

2
-18

-- 20

GRASS & TOPSOIL. organic, brown/black

SP-SAND, trace mica, fine grained,
homogeneous, loose, tan brown, dry to moist

- wet at 3.5ft BGS

- compact at 4.Oft BGS

- saturated, gray to brown at 5.5`1 BGS

597.1

- BENTONITE
CHIPS

2" DIAMETEF
WELL
CASING

87 DIAMETEF
BOREHOLE

SAND PACK

Z* DIAMETER
WELL
SCREEN

WELL DETAILS
Screened interval

592.3 to 582.3M1 AMSL
5.0 to 15,0 i BGS

Length: 1011
Diameter: 2in
SloISizeý 10
Material; Perioraled Schedule 40
PVC
Sand Pack:

594.3 to 581.31t AMSL

3.0 to 16.0fi BGS

Material: W• SAND

R

R

R

iss

2ss

333

453

553 I

7

7

14

11

9

.10

9

NIA

N/A

N/A

N/A

NIA

NIA

NIA

N/A

USs

7ss

CL
Cr
0'
0

ass

I
END OF BOREHOLE @ 16,0h BGS

581.3

ww
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page I of I
PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW-105D

PROJECT NUMBER: 16841 DATE COMPLETED: December 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR. TERRA-TRACE
DEPTH ,ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL ....
f t B G S 

-A M S L 
L

TOP OF CASING 598.2 L9GROUND SURFACE 597.2 L u• •

SP SAND, fine grained, brown

-2

-4

6

12

-14

-16

18

20

-22

-24

-26

-28

-30

-32

-34

-36

-38

Bentonite
Chips

V Well
Casing

Sand Pack

I' Well
Screen

2.25'
Borehole

WEL. DETAILS
Screened interval:

578,2 to 573.21" AMSL
19.0 to 24,0l BGS

Length: 5ft
Diameter. 1in
Slot Size: 10
Material: PVC
Seal:

597.2 to 580.211 AMSL
0.0 to 17.011 BGS

Matenal: Benlonite Chips
Sand Pack:

580.2 to 573.211 AMSL
17.0 to 24.0ft BGS

Material; Global 05

k

573.2
END OF BOREHOLE @ 24.0ft BGS

e

I.

.3

0

___________ I __________________________________________________________________________ a ___________0
I NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0

0



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 o 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW-106D

PROJECT NUMBER: 16841 DATE COMPLETED: December 16, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DTELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL -

Mt BGS

TOP OF CASING 601.8 -
GROUND SURFACE 599.7 .', W.>

SP SAND, fine graine , brown

2

-4

-6

-8

-10

-12

14

116

-18

-20

-22

ý24

26

-28

-30

-32

-34

-36

-38

-40

-42

~-Bentonlte
Chips

-V Well
Casing

Sand Pack

1- Well
Screen

e- 2.25'
Borehole!572.7

END OF BOREHOLE @ 27.011 BGS !WELL DETAILS
Screened interval:

577.7 to 572.711 AMSL

22.0 to 27.0ft BGS
Length: 5ft
Diameter lin
Slot Size: 10
Material: PVC
Seal:

599.7 to 579.711 AMSL
0.0 to 20.Oft BGS

Material: Bentontle Chips
Send Pack:

579.7 to 572.7ft AMSL
20.0 to 27.011 BGS

Material: Global V5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER 'TO CURRENT ELEVATION TABLE

wi
0.



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW-106
PROJECT NUMBER: 16841-07 DATE COMPLETED: July 27, 2005

CLIENT: EXELON DRILLING METHOD: 4 114" HSA

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: DAVID CRUICKSHANK

DRILLING CONTRACTOR: ALTECH DRILLER: DAN

DEPTH ELEV. SAMPLEft BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR INSTALLATIONft B SA M S L rr -
TOP OF CASING 602.7 .I a _ -

W W
GROUND SURFACE 599.5 1 it

r_ ; . ,_ _§ z° _,I

GRASS & TOPSOIL, black

-2

-4

6

-8

112

-14

-20

SP-SAND, trace mica. fine grained,
homogeneous, very loose, tan brown, moist

- wet at 3.5f1 BGS

- saturated at 7.0fl BGS

599.4

BENTONITE
CHIPS

2" DIAMETER
WELL
CASING

6- DIAMETER
BOREHOLE

SAND PACK

20 DIAMETER
WELL
SCREEN

Screened interval:
594.6 to 584.611 AMSL
5.0 to 15.0Ot BGS

Length: 10ft
Diameter: 2in
Slot Size: 10
Material: Perforated Schedule 40
PVC
Sane Pack:

596.6 to 583.6l AMSL
3.0 to 16.0f1 8GS

Material: #5 SAND

!

2SS

3SS

x

x

x

x

N/A

NIA

NIA

NIA

N/A

N/A

NIA

N/A

Zss

fiss

7ss

oss

0

0.
0
C-,

C-,'

I,

0
a,
-J

9

in

C,
0

z
LCJ
S

in

6

583.6
END OF BOREHOLE @ 16,0ft BGS

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page I of I

PROJECT NAME: 'EXELON GENERATION HOLE DESIGNATION: MW-108

PROJECT NUMBER: 16841-07 DATE COMPLETED: July 26, 2005

CLIENT: EXELON DRILLING METHOD: 4 1/4" HSA

LOCATION: BRACEVIL'LE, ILLINOIS FIELD PERSONNEL: DAVID CRUICKSHANK

DRILLING CONTRACTOR: ALTECH DRILLER: DAN ...... _.

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR INSTALATIONft ags AMSL u "• E

TOP OF CASING 603.1

GROUND SURFACE 599.8 0:

- (_'A~5~ .. , . . ..
•RA££ & 7OPSC'IL

-2

-4

-6

-B

-10

-12

-14

-16

-18

20

SP-SAND, trace mica, fine grained, loose, tan
brown, dry

- black, organic at 1.8af BGS

-moist at 5.011 BGS

- saturated at 7 Oft BGS

599.6

WELL. DETAILS

Screened interval:

BENTONITE
CHIPS

2" DIAMETER
WELL
CASING

- "DIAMETER
BOREHOLE

SAND PACK

2* DIAMETER
WELL
SCREEN

Iss

2ss

4S5

5sss

liss

7SS

x

x

NIA

N/A

NIA

NIA

N/A

N/A

NIA

NIA

11 I

0

10

583.8
END OF BOREHOLE @ 16.0ti BGS

594.8 to 584.BtV AMSL
5.0 to 15.00h BGS

Length: 1011

Diameter: 2in

Slot Size; 10

Material: Perloraled Schedule 40

PVC

Sand Pack:

596.8 to 583.8f1 AMSL

3,0 to 16.01f BGS
Material: #5 SAND

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW-109

PROJECT NUMBER: 16841-07 DATE COMPLETED: July 26, 2005

CLIENT: EXELON DRILLING METHOD: 4 1/4" HSA

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: DAVID CRUICKSHANK

DRILLING CONTRACTOR: ALTECH DRILLER: DAN

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR INSTALLATIONft GS AMSL cc - U.1

TOP OF CASING 601.2 O W ,

GROUND SURFACE 598.8 0

-2

-4

-6

8

10

-12

-14

-16

-18

-20

- GRASS & 'TOPSOIL
SP-SAND, trace mica, fine grained,
homogeneous, tan brown, dry to moist

- moist to wet, daN brown at 5.5fi BGS

- NO RECOVERY at 8.0f1 BGS

. saturated at 9.0ft BGS

598.6

WELL DETAILS
Screened interval:

BENTONITE
CHIPS

2* DIAMETER
WELL
CASING

8" DIAMETER
BOREHOLE

SAND PACK.

2 DIAMETER
WELL
SCREEN

iss

25S

35S

455S

5ss

fiSS

Iss

ass

x

7

9

16

N/A

N/A

NIA

NIA,

NIA

N/A

NfA

N/A

8

13

13

0
e
C-
cc
0
0

cc

C-

0

vi

0

END OF BOREHOLE @ 16.0ft BGS

593'8 to 583.8ft AMSL
5.0 to 15.011 BGS

Length: 10h1
Diameter: 2in
Slot Size: 10
Material: Perloraled Schedule 40
PVC
Sand Pack:

595,8 to 582.8fl AMSL
3.0 to 16.0fl BGS

Material: 95 SAND

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON-BRAIDWOOD HOLE DESIGNATfION: MW-110

PROJECT NUMBER. 16841-07 DATE COMPLETED: September 18, 2005

CLIENT: EXELON DRILLING METHOD; PROBEJAUGER

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: 0. CRUICKSHANK

DRILLING CONTRACTOR: ALTECH DRILLER: CHRIS

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS BOREHOLE
ft BGS RMt BGS B O -j __" _

GRASS & TO0PSOIL t-- 0.2

-2

-4

-6

-- 8

-10

-12

-14

-16

-18

-20

-22

-24

SP-SAND, fine grained, trace gravel, trace
small cobbles, tan brown, moist

- wet, iron staining at 85t1 BGS

. black staining at 10.511 BGS

- saturated at 14.0M1 BGS

- BENTONITE
CHIPS

2" DIAMETER
WELL
CASING

8' DIAMETER
BOREHOLE

* SAND PACK

2" DIAMETER
WELL
SCREEN

WELL DETAILS
Screened interval;

9.5 to 19.5ft BGS
Length: 1011
Diameler: 2in
Slot Size: 10
Material: Perforated Schedule 40
PVC

Sand Pack:
7.5 to 20.Oft BGS

Malerial: 05 SAND

top

rGp

'OP

P/S

P/S

P/S

P/S

P/S

NA

P/S

NA

NA

NA

NA

NA

NA

NA

NA

NA

'OP

8OP

t9GP

P/S

P/S

0

-4

P/S

JPtS

20.0
END OF BOREHOLE @ 20.0h1 BGS

NOTESý MEASURING POINI ELEVAI IONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0



.2

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of 1

PROJECT NAME: EXELON-BRAIDWOOD HOLE DESIGNATION: MW-i 11

PROJECT NUMBER: 16841-07 DATE COMPLETED: September 18, 2005

CLIENT: EXELON DRILLING METHOD: PROBE/AUGER

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: ALTECH DRILLER: CHRIS

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH BREHOLE SAMPLE

f- BGS f1BGS -. . ..I lo .:

GRASS & TOPSOIL

2

-4

-6

-8

-10

-12

-14

-16

-18

-20

-22

-24

SP-SAND, fine grained, trace gravel, trace
emall cobbles. tan brown, moist

- wet, dari( brown at 7.O"t BGS

- saturated at 10.0ft BGS

(3.2

BENTONITE
CHIPS

4- 2" DIAMETER
WELL
CASING

8' DIAMETER
BOREHOLE

SAND PACK

2- DIAMETER
WELL
SCREEN

WELL DETAILS
Screened interval:

5.5 to 15.5ft BGS

Length: loft
Diameter: 2in
Slot Size: 10
Maletial: Perforated Schedule 40
PVC

Sand Pack:
3.5 to 16,01` BGS

Material: #5 SAND

Ilrp

2GP

3GP

P/S

P/S

P/S

P/S

NA

NA

NA

NA

NA

NA

NA

NA

SGP

7GP

aOP

,P/S

P/S

P/S

P/S

C-
0r
0
L)

d.)

END OF BOREHOLE @ 16.0ft BGS
16,0

b
a:
DI

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: MW- 110
PROJECT NUMBER: 16841 DATE COMPLETED: January 9, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

D ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL a -

ft BGS AMSL W.

TOP OF CASING 605.1 x
GROUND SURFACE 603.2 x k"

. . . .... "Z, . . . .

-2

4

6

8

10

-12

-14

-16

18

-20

-22

-24

-26

-28

-30

-32

-34

-36

-38

-40

SP SAND, ttne grained, brown

Bentor
Chips

1" Wel,
Casintg

Send I

l" Wel
Screer

2.25'
Borehc

WELL DETAILS
Screened interval:

581.7 to 576.711 AMSL
21.5 Io 26.5ft BG$

Length: 5ft
Diameter- litr
Slot Size: 10
Material: PVC
Seal:

603.2 to 582.711 AMSL
0.0 to 20.511 BGS

Material: Bentonite Chips
Sand Pack:

582.7 to 576.711 AMSL
20.5 to 26.5ft BGS

Material: Global #5

nile

Pack

ale

576,7
END OF BOREHOLE @ 26.5ft BGS

D= NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

I -



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page l ofi

PROJECT NAME:, EXELON GENERATION HOLE DESIGNATION: MW-1i12D
PROJECT NUMBER: 16841 DATE COMPLETED: January 9,2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE.

STRATIGRAPHIC DESCRIPTION & REMARKS 11 MONITOR WELL
ft BGS , AMSL _j

TOP OF CASING 600.9 .)

GROUND SURFACE 598.6 Z

SP SAND, tfine graine , Drown

-2

-4

-6

-B8

-10

:-12

-14

-16

-20

-22

-24

-26

-28

-30

-32

-34

3 .6

-38

-40

Bentonite
Chips

- 1* Wetl
Casing

572.6
END OF BOREHOLE @ 26.0ft BGS

0

0

.o •Sand

1 We
Scree

2-- 2.25'
Boreh

WELL DETAILS
Screened interval:

577.6 to 572.6ft AMSL
21.0 to 26.0,1 BGS

Length: 5ft
Diameter iin
Slot Size: 10
Material: PVC
Seal:

598.6 to 578.6f1 AMSL
0,0 to 20.011 BGS

Material: Bentonite Chips
Sand Pack:

578.6 to 572.6ft AMSL

20.0 to 26.011 BGS
Malerial: Global #5

Pack

Ole

I NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

Dco

0'



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1,ol 1

PROJECT NAME: EXELON-BRAIDWOOD HOLE DESIGNATION: MW-1 12

PROJECT NUMBER: 16841-07 DATE COMPLETED: September 17, 2005

CLIENT: EXELON DRILLING METHOD: PROBE/AUGER

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: 0. CRUICKSHANK

ri-ig COtN.TRACTOR: ALTECH DRILLER: CHRIS

DPHDEPTH BOEOESAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DTBOREHOLE ... SA
Il OGS ft BGS w -_

GRASS & TOPSOIL , 0.2

SP-SAND, trace gravel, small rocks, tan v:.. NA

brown. moist
-2" BENTONITE

CHIPS

2GP P/S NA

4 . ." 2- DIAMETER
-4 WELL

CASING N•: J3GP P/S NA

-6 -wet a 6.o0 BGS
' DIAMETER 4GP P/S NA

BOREHOLE

8
saturated, gray at 8.5ft BGS "..

SAND PACK 5GP I/SNA

-10 :::

."P P/S

1208L- 2' DIAMETER
WELL

Z .SCREEN
.GP PIS NA

14

. P/S NA

-16 END OF BOREHOLE l"1ft 8GS WELL DETAILS

Sctenled interval:
55 to 15.5ft BGS

Length: 1011
-18 Diameter: 2in

Slot Size: 10
Material: Perforated Schedule 40
PVC

Send Pack:
-20 3.5 to 16011 BGS

Malerial: #5 SAND

- 22

-24

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON-BRAIDWOOD HOLE DESIGNATION: MW-1 13

PROJECT NUMBER: 16841-07 DATE COMPLETED: September 18, 2005

CLIENT: EXELON DRILLING METHOD: PROBEIAUGER

LOCATION: BRACEVILLE, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: ALTECH DRILLER: CHRIS

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH BOREHOLE SAMPLE

.=,,

___ ~WI I W.. .. ...2 a .

- GRASS & TOPSOIL /•- 0.2 i ______- - -

-2

-4

-6

8'

-10

-12

-14

-- 16

ou--18

or

0-

F-20

-- 22

0-24

0,
a

SP-SAND, fine grained, trace gravel, some
small cobbles. tan brown, moist

- saturated, dark brown, small gray patches at
4.Oft BGS

__ BENTONITE
CHIPS

- 2 DIAMETER
WELL
CASING

8" DIAMETER
BOREHOLE

SAND PACK

- 2 DIAMETER
WELL
SCREEN

iGP

ZG$'

3GP

4Q'

P/S

P/S

P/s

P/S

NA

NA

NA

NA

NA

NA

NA

NA

5GP

7GP

P/S

P/S

P/S

P/s

END OF BOREHOLE @ 16.Of BGS
16.0

WELL DETAILS
Screened interval:

5,5 to 15,5t1 BGS
Length: 10ft
Diameler: 2in
Slot Size: 10
Material: Perforaled Schedule 40
PVC
Sand Pack:

3,5 to 16.0ft 6GS
Material: PS SAND

oFcr1
ml
cr1
WI

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



PROJECT NAME: EXELON GE

PROJECT NUMBER: 16841

CLIENT: EXELON

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

ENERATION HOLE DESIGNATION: MW-113D

DATE COMPLETED: December 14, 2005

DRILLING METHOD: GEOPROBE

Page 1 of 1

LOCATION: BRAIDWOOD, ILLINOIS

DRILLING CONTRACTOR: TERRA-TRACE

FIELD PERSONNEL: J. LUZWICK

DEPTH
ft BGS

STRATIGRAPHIC DESCRIPTION & REMARKS
ELEV.

ft
AMSL

MONITOR WELL

TOP OF CASING
GROUND SURFACE

596,9
596.1

I

-2

4-

6

8

-10

-12

-14

-16

-18

-20

-22

-24

-26

-28

-30

-32

-34

-36

-38

-40

SP SAND, fine grained, brown

END OF BOREHOLE @ 25.Oft BGS
571.1

Clay at 25 ft BGS

0-

0

WELL DETAILS
Screened Interval:

577.1 to 572,1ft AMSL
19.0 to 24.0tn BGS

Length: 5ft
Diameter. 1in
Slot Size: 10
Material: PVC
Seat:

596.1 to 578.1In AMSL
0.0 to 18,0ft SGS

Material: Bentonite Chips
Sarnd Pack:

578.1 to 571.1fl AMSL
18.0 to 25.01f BGS

Material: Global #5

0'
IT NOTES: MEASURING POINT ELEVATIONS MAY CHANGE. REF ER TO CURRENT ELEVATION TABLE
co



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of 1

PROJECT NAME: EXELON GENERATION HOLE, DESIGNATION: P-1 I
PROJECT NUMBER: 16841 DATE COMPLETED: December 1, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. SOUTTER

DRILLING CONTRACTOR: TERRA-TRACE

D ELEV. SAMPLEfT BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
AMSL __ _ _ > f.

TOP OF CASING 595.6
GROUND SURFACE 594.9

,,, . , ... . .

SP SAND, fine grained, brown

-2

-4

-6

12

-14

-16

-18

-20

-22

S Bentont
Chips

V Well
Casing

Sand Pi

1"Welt
Screen

2.25'
Borehol

WELL DETAILS
Screened inletval:

585.4 to 580.4ft AMSL
9.5 to 14,51t BGS

Length: 511
Diameter. lin
Slot Size: 10
Material: PVC
Seat:

594.9 to 587.4ft AMSL
0.0 to 7.5fl SGS

Material: Bentonite Chips
Sand Pack:

587.4 to 580.4ft AMSL
7.5 to 14.511 BGS

Material: Global #5

to

a

580.4
END OF BOREHOLE @ 14.5ft BGS

, m I

0

0

0
-j

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-2
PROJECT NUMBER: 16841 DATE COMPLETED: December 2,2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLINGCONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS fI MONITOR WELL

AMSL L
__ __ ____ ____ __ _ I IiIi I

________~~~~~~~~~~~O IF CASING________________________ 596,3_

SP' SANU, one graine, Drown

-2

-4

-6

-10

-12

Bentoi
chips

V" Wet
Casing

Send I

I' Wei
Screei

2.25'
Soreh~

WELL DETAILS
Screened interval:

586.2 to 581.2ft AMSL
9.5 to 14.5ft BGS

Length: 511
Diameter, 1in
Slot Size: 10
Material: PVC
Seal:

595.7 to 568.2ft AMSL
0.0 to 7.5ft BGS

Materal: Bentonite Chips
Sand Pack:

588.2 to 561.2ft AMSL
7.5 to 14.5ft BGS

Material: Global #5

nite

Ia

Pack

II
13

ole

581.2
END OF BOREHOLE @ 14.511 BGS

)TES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG.
(OVERBURDEN) Page 1 ofl

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-2D

PROJECT NUMBER: 16841 DATE COMPLETED: December 12, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLEDEPTH STRATGPH'C DESCRIPTION & REMARKS -I MONITOR WELLftBGs AMSL ,=, -
TOP OF CASING 596.6 I = , -

GROUND SURFACE ~595. I 1.i!-
SP SAND, fine grained, brown

-2

-4

116

8

10

-12

14

16

128

-20.

-22

-24

1-26

-28

-30

-32

Bentor
Chips

1* Wet
Casing

SandI

1' We:
Screet

2.25,
Borenl

WELL DETAILS
Screened interval:

577.4 to 572.4ft AMSL
18.5 to 23.5ft BGS

Length: 5ft
Diameter. 1in
Slot Size: 10
Material: PVC
Seat:

595.9 to 578.4ft AMSL
0.0 to 17.5ft BGS

Material: Bentonite Chips
Sand Pack:

578.4 to 571.9f1 AMSL
17.5 to 24.01f BGS

Material: Global #5

mite

ole

571.9

0

IL
;W

0.

END OF BORE:HOLE @ 24.Ofl B5

W.

D:co
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-3
PROJECT NUMBER: 16841 DATE COMPLETED: December 2, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE ... __ '_........ ._AMPLE

DETHELEV, SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS AS MONITOR WELLft BGS AMSL • < •

TOP OF CASING 596.3 1 W
GROUND SURFACE 595.7 Z + i"

SIP SANU, fine grained, DrOWn

-2

4

-6

-8

--10

-12

-14

-16

-18

-20

-22

Bentoi
Chips

1- Wei
Casinr

-- Sand I

I* We
Screel

2.25"
Boreh

WELL DE AIL~
Screened interval:

586.2 to 581.261 AMSL
9.5 to 14.5f1 BGS

Length: Sft
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

595,7 to 588.211 AMSL
0.0 to 7.511 BGS

Matertal: Benlonite Chips
Sand Pack:

588.2 to 581.21` AMSL
7.5 to 1•.5hi BGS

Matenal: Global 1$5

nite

Pack(

nI
n

ole

581.2
END OF BOREHOLE 9 14,5ft BGS

0

CL

(L

I ______
W.

CD NOTES: MEASURING POINT ELEVAT1 IONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

bi



-<4

PROJECT NAME: EXELON GE

PROJECT NUMBER: 16841

CLIENT: EXELON

LOCATION: BRAIDWOOD, ILL

DRILLING CONTRACTOR: TE

STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK)

ENERATION HOLE DESIGNATION:' P,4

DATE COMPLETED: December 1, 2005

DRILLING METHOD: GEOPROBE

INOIS FIELD PERSONNEL: D. SOUTTER

Page 1 of 1

RRA-TRACE

DEPTH 1 STRATIGRAPHIC DESCRIPTION & REMARKS
ft BGS

TOP OF CASING
GROUND SURFACE

SP SAND, fine grained, brown

-2

-4

-10

12

14

-16

lB1

20

-22

END OF BOREHOLE @ 14.5ht BGS WELL DETAILS
Screened interval:

556.2 to 581111 AMSL
9,5 to 14.5ft BGS

Length: 5ft
Diameter, 1in
Slot Size: 10
Material: PVC
Seat:

0

I-

C-L

595.7 to 588.211 AMSL
0.0 to 7.5f1 BGS

Material: Bentonite Chips
Sand Peck:

5B8.2 to 581.211 AMSL
7.5 to 14.511 BGS

Material: Global #5

J

0

NOTES MEASURING POINT ELEVATIONS MAY CHANGE: REFER "O CURRENT ELEVATION TABLE

a, -



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-4D
PROJECT NUMBER: 16841 DATE COMPLETED: December 20, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS It MONITOR WELL - .-.

ft AMSL __ _ - W

TOP OF CASING 599.2 • wUJ >
GROUND SURFACE 596W5 III W

2

4

6

8

10u

-12

-14

r-16

L18

-20

-22

-24

-26

-28

-30

-32

-34

-36

SP- SANU, fne rl8aintm, urown

Ll

Bentonlte
Chips

*1 Well
Casing

- Sand Pack

- 11well
Scteen

2,25"
Borehole

I-

a.
a:
C
C-)

a:
0

a.

a.

SC
SC
C,

0

z
0
a:
SCa:

END OF BOREHOLE @ 27.0fl BGS WELL DETAILS
Screened interval:

574.5 to 569.5ft AMSL
22.0 to 27.01 BGS

Length: 511
Diameter. lin
Slot SIze: 10
Material: PVC
Seal:

596.5 to 576.5ft AMSL
0.0 to 20.Oft BGS

Material: Bentonite Chips
Sand Pack:

576.5 to 569.51 AMSL
20.0 to 27,Oft 1G

Matenal: Global #5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) p 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-5

PROJECT NUMBER: 16841 DATE COMPLETED: December 1, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. SOUTTER

DRILLING CONTRACTOR: TERRA-TRACE
ELEV.

8GS STRATIGRAPHIC DESCRIPTION & REMARKS ft :MONITOR WELL • ):
AMSL Z M W

TOPUOF CASING 5971 'I M5 uO n,"

GROUND SURFACE 596.3 Z 0

SP SAND, fine grained, brown

-2

4

-6

18

-10

-12

14

r16

Bento
Chips

1enWe

Casin

Sand

1 We
Scree

2.25*

Ulf 
Borahi

WEILL DETAILS
Screened interval:

586.3 to 581.3ft AMSL
10.0 to I5.011 BGS

Lerngth: 5fl
Diameter: I in
Slot Size: 10
Material: PVC
Seal:

596.3 t0 585.3ft AMSL
o00 to 8.0ft SGS

Material: Bentonite Chips
Sand Pack,

5B8.3 Io 581.3ft AMSL
8.0 to 15.01f BGS

Material: Gifobal #5

nite

Pack

11

ole

END OF BOREHOLE @ 15.01l BGS

Q

12
P1

-20

-22

I1 I____ 1L C 1 ______

0r

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN), PageI of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-5D

PROJECT NUMBER: 16841 DATE COMPLETED: December 20, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J, LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ET BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

____GS_ IAMSL . .. . _ _

TOP OF CASING 599A4I .

GROUND SURFACE 5%6.3 §X •

-2

-4

-6

"10

-12

-14

-16

20

22

-24

26

-28

30

-32

-34

-36

SP SAND, fine grained, brown

- Bentonite
Chips

V- Weft
Casing

- Sand Pack

- " Well
Screen

u

CL-

0
_j

569.3
END OF BOREHOLE @ 27.011 BGS

L¶LF Boreh•

WELL DETAILS
Screened interval:

574.3 to 569.311 AMSL
22.0 to 2701ft BGS

Length: 5fl
Diameter. lin
Slot Size: 10
Material: PVC
Seal:

596.3 to 576,3f1 AMSL
0.0 to 2001't BGS

Material: Bentonite Chips
Sand Pack:

576.3 to 569.3f1 AMSL
20.0 to 27.011 BGS

Material: Global #5

Ole

I I
C

w
0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: .EXELON GENERATION HOLE DESIGNATION: P-6

PROJECT NUMBER: 16841 DATE COMPLETED: December 1, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. SOUTTER

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS DEPTH MONITOR WELL SAMPLE

ft BGS ft BGSTT
DEPTHW .... ' ... 1 ...

• •iO

___ ___ -4
SP SAND, fine grained, Drown

-2

-4

-6

-8

10

-12

-14

-16

-18

-20

-22

K

Bento
Chips

1' We
Casin

Send

" We• • )!• '-2.25Scree

2.25'
Boreh

WELL DE7AILS
Screened interval:

9.5 to 14.5ft BGS
Length: 5ft
Diameter: in
Slot Size: 10
Material: PVC
Seal:

0.0 to 7.511 BGS
Material: Bentonite Chips
Sand Pack:

7.5 to 14.5f1 BGS
Material: Global #5

nite

9

Packt

n

ole

14.5
END OF BOREHOLE @ 14.5ft BGS

I-
0
C,
0.
0
C.)

C,

0.

to

0
0

5-

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-7
PROJECT NUMBER: 16841 DATE COMPLETED: December 1, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION:. BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. SOUTTER

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLESTRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLft BGS AMSL W

GROP OF CASING 60-.2
GROUND SURFACE 599.8

_ _ n__ _ _ _ _ _ _ _ _ - 4
. SP SANU, fine grained, Drown

-2

-4

-6

-8

10

12

-14

-16

-18

-20

-22

Bento
Chips

11 We
Casin

-q- San'

1" We
Scree

Boreb

WELL DETAILS
Screened interval:

590.3 to 585.3ft AMSL
9.5 to 14,51`1 BGS

Length: 5f1
Diameter: fin
Slot Size: 10
Material: PVC
Seal:

599.8 to 592.31t AMSL
0.0 to 7.5ft BGS

Material: Bentonite Chips
Sand Pack:

592.3 to 585.31% AMSL
7.5 to 14.5ft BGS

Material: Global 115

nite

9

packr

Il
n

ate

585.3
END OF BOREHOLE.@ 14.5f1 BGS

I-.
ciz
C,

0:

toj I . I__________________________________ I 1_________________

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pag I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-8

PROJECT NUMBER: 16841 DATE COMPLETED: December 1, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. SOUTTER

DRILLING CONTRACTOR: TERRA-TRACE "

D ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL ,

TOP OF CASING 596.2 W

GROUND SURFACE 595.5 l'- i-z_ ~ _

•SP SAND, fine gralneo. DroWn

2

4

-6

-10

12

-14

L

-16

F-1

-20

-22

Benton
Chips

Casing

- Sand F

I VWei

Screen

WELL DETAILS
Screened interval:

586.0 to 581.0ft AMSL
9.5 to 14,51 BGS

Length: 51
Diameter. 1in
Slot Size: 10
Materiel: PVC
Seal:

595.5 to 588.0ft AMSL
0.0 to 7.5f8 BGS

Material: Bentonite Chips
Sand Pack:

588.0 to 581.0fl AMSL
7.5 to 14.5f1 BGS

Material: Global 05

itie

'ack

I

Dle

581.0
END OF BOREHOLE @ 14.5h1 BGS

cc

C.

0

21 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _- - , -. - - -

S. NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND-INSTRUMENTATION LOG
(OVERBURDEN) Page 1 ofl

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-9

PROJECT NUMBER: 16841 DATE COMPLETED: December 5, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J, LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
fTBGS STRATrGRAPHIC DESCRIPTION& REMARKS ft MONITOR WELL ".BGS ~AMSL

TOP OF CASING 599.2 1
GROUND SURFACE 598.6 D n

, .. . ., z

SP SAND, fine grained, brown

-2

-4

-6

10

-12

-14

-16

--18

- 22

Bentortl
Chips

V1 Well
Casing

Sand Pa

1, Well
Screen

2.25"
Boreholl

,WELL DETAILS

Screened Interval:
589.1 to 584.1ft AMSL
9.5 to 14.5ft SGS

Length: 511
Diarneter. lin
Slot Size: 10
Material: PVC
Seal:

598.6 to 590.1f AMSL
0.0 to 8.5ff BGS

Material: Bentonite Chips
Sand Pack:

59.0.1 to 584.1 it AMSL
8.5 to 14.5ft BGS

Material: Global #5

0

e

584.1
END OF BOREHOLE @ 14.5ft BGS

0
V

V

U,

C.

uj 1
0 NOTES. MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO'CURRENT ELEVATION TABLE

01



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNA*lION: ý P-1 0

PROJECT NUMBER: 16841 DATE COMPLETED: December 5, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONSLOR WELL

TOP OF CASING 596.6 * 6L

GROUND SURFACE 596.

-2

-4

-- 6

-- 8

-10

-12

--14

--16

--18

--20

--22

SP SAND, fne grained, Drown

Bentonit
Chips

1. Well
Casing

Sand Pi

I':\ --P'•t• 1"we"
Screen

-- 2.25*

WELLDETAILS
Screened interval:

586.6 to 581.6ft AMSL
9,5 to 14.5ft BGS

Length: 591
Diameter, 1in
Slot Size: 10
Matenal: PVC
Seae:

596.1 to 587,6ft AMSL
0,0 to 8.5ft BGS

Material: Bentonite Chips
Sand Pack:

587.6 to 581,6ft AMSL
8.5 to 14.511 BGS

Malenal: Global #5

e

ack

581.6

e

END OF BOREHOLE @ 14.5ft BGS

CL

0

__________ L -

a:

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER "TO CURRENT ELEVATION TABLE

01 __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-I1

PROJECT NUMBER: 16841 DATE COMPLETED: December 5, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

D R ILLIN G C O N T R A C T O R : T E R R A -T RA C E E LEV . S A M PLE
EPHELEV. SML

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL ' ,,
III SURF AMSL I5: eW

TOP OF CASING 596.2 Z;
GROUND SURFACE 595.2 It

SP SAND, fine grained, brown

-2

[4

-6

-B

10

-12

-14

-16

-18

-20

-22

Benloni
Chips

" Welt
Casing

Sand P:

I' Well
Screen

2.25"
Borehol

WELL DETAILS
Screened interval:

585.7 to 580.7f8 AMSL
9.5 to 14.5ft BGS

Length: 5f1
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

595.2 to 586.7f AMSL
0.0 to 8.Sf1 SGS

Material: Bentonite Chips
Sand Pack:

586.7 to 580.711 AMSL
8,5 to 14.511 BGS

Material: Global #5

it

BOX~

le

580.7
END OF BOREHOLE @ 14.5ft BGS

C,

(L

~0

C.

C.

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0,



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-12

PROJECT NUMBER: 16841 DATE COMPLETED: December 5, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV, SAMPLE
ET BS STRATIGRAPHIC DESCRIPTION & REMARKS IfI MONITOR WELL

ftBGS AMSL, -MJ

TOP OF CASING 596.1
GROUND SURFACE 595.6 - >z

SP SAND, fine grained, brown

-2

-4

6

K10

-12

-14

-16

-18

-20

-22

I

Bentonri
Chips

1' Well
Casing

Sand P

I - vWeti
Screen

2.25-
Borehol

WELL DETAILS
Screened interval:

586.1 to 581.1fIt AMSL
9.5 to 14,511 BGS

Length: 511
Diameter IIn
Slot Size: 10
'Material; PVC
Seat:

595.6 to 587. IfI AMSL
0.0 to 8.5ft BGS

Material: Bentonite Chips
Sand Pack:

510.6 to 581.1ft AMSL
85.0 to 14.5ft BGS

Material: Global #5

to

ack

ae

END OF BOREHOLE @ 14.5fl BGS

V

0

0.

ftý I - -

a:

W:

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

0.



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME:EXELON GENERATION HOLE DESIGNATION: P-13D
PROJECT NUMBER: 16841 DATE COMPLETED: December 20, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
DPHELEV, SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS fL MONITOR WELL
ft MOITRGELAMSL _x _ W

TOP OF CASING 598.8 1 w
GROUND SURFACE 596.1I I-

-2

-4

-8

-12

-14

-16

-18

-20

-22

-24

-26

-28

-30

-32

-34

-36

SP SAND, Tine gralneo, brown

__Bentoi

Chips

1V We
Casini

...;0 -Sand

V"We
Scree

2.25"
Boreh

WELL DETAILS

Screened irnerval:
574,1 to 569 If AMSL

7220 0o 27.Mo eGS
Length: 5fl

Diameter: irin

Slot Size: 10

Material: PVC
Seal:

596.1 to 576,1ft AMSL

0.0 to 20,0(M BGS

Material: Bentonite Chips

Sand Pack:

576.1 to 569.1h1 AMSL
20.0 to 27.011 BGS

Material: Global #5

nIte

Packc

11
n

Die

L)

0

569.1
END OF BOREHOLE @ 27.Ofi BGS

a:
a:

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0 -



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-14

PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS MLcw

TO P O F C ASIN G , 5991 I=w= =
GROUND SURFACE 596.5 CI E ' 1 "

T-OCAIG AMS ________

SP SAND, fine grained, brown

-2

-4

-6

--8

-10

-12

-14

--16

-18

-20

-22

-24

END OF BOREHOLE @ 15.5ft BGS

581.0

bento,
Chips

- Wel
Casing

Sand

V We
Scroel

2.25°
Borehl

WELL DETAILS

Screened interval:

586.0 to 581.0ft AMSL

10.5 to 15.5ft BGS

Length: 5ft

Diameter: 1in

Slot Size: 10

Material: PVC

Seat:

596.5 to 587.0Oh AMSL

0,0 to 9,5ft BGS
Material: Benlonite Chips

Sand Pack:

587.0 to 581.0ft AMSL

9.5 to 15.511 8GS

Material: Global #5

nI
n

ole

Pack

nite

I-.

cc
C
I-,

cc

a
C,.
U,

C.

*0

C,
0

Z I __________________________________ I

m NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATtGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: P-14D
PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS Et MONITOR WELL
ft BGS AMSL __ - u

TOP OF CASING 590.5 6
GROUND SURFACE 596.7 .J . I u _ ____

........ ~~~ ~~~ "" k , + , v v/ I/ . ..

-2

-4

-6

-8

-10

-12

-14

-16

-18

-20

-22

-24

-26

-28

-30

-32

-34

-36

-38

-40

SP SAND, fine grained, brown

I

- entonlte
Chips

'- Well
Casing

568.7
END OF BOREHOLE @ 28.Dft BGS

0

0
q

Sand

Scree

2.25"
Boreh

WELL DETAILS
Screened inlerval:

573.7 to 568.7fl AMSL
23.0 to 28.011 BGS

Length. 51t1
Diameter; 1in
Slot Size: 10
Material: PVC
Seal:

596.7 to 574,71f AMSL
0.0 to 22.01M BGS

Material: Bentonite Chips
Sand Pack:

574.7 to 568.7ft AMSL
22.0 to 28.0ft BGS

Material: Global 115

Pack

it
n

Ole

I. ____________________________________________________________________ U .J J ~ J. - -
W0

m
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: PS-1

PROJECT NUMBER: 16841 DATE COMPLETED: December 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: M. BORKOWSKI

DRILLING CONTRACTOR: TERRA-TRACE
DEPTH ELEV. SAMPLE

STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL -.- uJ
fl BGS I T

TOP OF CASING 546,1 CD I , - I

GROUND SURFACE 544.0 i0
SP SAND, fine grained, brown

2

4

-6

18

10

-12

~-14

-16

-18

-20

-22

-24

Bento
Chips

1 * we• ~Casin•

Sand

Boreh

WELL DETAILS
S•reened inLerval:

538.0 to 533.0ft AMSL
6.0 to 11.0f1 BGS

Length: 5ft
Diameter fin
Slot Size: 10
Material: PVC
Seal:

544.0 to 539.0(M AMSL
0.0 to 50Oft BGS

Material: Bentonile Chips
Sand Pack:

539.0 to 532.0ft AMSL
5.0 to 12.01t BGS

Material: Global #5

nite

g1

Pack

tI

ole

532.0
END OF BOREHOLE @ 12.Ofl BGS

I-.
0
ea:a:
0
'-I

a:
LI

a.
C,
U,
-J

a:
uJ
I
I-
0

C,

0
2 5

a:

a:

NOTES: MEASURING POINT ELEVA7IONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0,



~:i~

STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: PS-2
PROJECT NUMBER: 16841 DATE COMPLETED: December 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: M. BORKOWSKI

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL -

ftGSTOP OF CASINGj 54,
GROUND SURFACE 542.1 >

SP SAND. fine grained, brown

-2

-4

-6

-8

10

12

14

-
16

r-18

-20

-22

- 24

Chips

1. We

Sendi

I-~ We

2.25*
Borah

WELL DETAILS
Screened Inletval:

537.1 to 532 1ft AMSL
5.0 to 10.0ft GS

Length: 5ft
Diameter. 1In
Slot Size: 10
Material: PVC
Seal:

542.1 to 538.1f1 AMSL
0.0 to 4.Of BGS

Material: Bentonilte Chips
Send Pack:

538.1 to 531.11f AMSL
4.0 to 1.0fl BGS

Material: Global #5

plea

III
n

ole

531.1
END OF BOREHOLE @ 11.011 BGS

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

~0



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: PS-3

PROJECT NUMBER: 16841 DATE COMPLETED: December 21, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: M. BORKOWSKI

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

ft BGS AMSL u

TOP OF CASING 550.1 ix

GROUND SURFACE 547.2 W l >

SP SAND), fine grainO, Drown

-2

4

6

-10

12

-14

F16
-20

-22

-24

Bentr
Chips

Casin

0. Sand

V We
- Scree

2.25'
Borel

WELL DETAILS

Screened Interval:
541.2 to 536.211 AMSL
6.0 to I .0fI BGS

Length: 5ft
Diameter. lin
Slot Size: 10
Material: PVC
Seal:

547.2 to 542.2ft AMSL
0.0 to 5.01% BGS

Material: Bentonite Chips
Sand Pack:

542.2 to 535.211 AMSL
5.0 to 12.011 BGS

Material: Global 05

mile

Pack

n

lole

535.2
END OF BOREHOLE @ 12,Oft BGS

0

0.

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pag I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: PS-3

PROJECT NUMBER: 16841 DATE COMPLETED: December 21, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: M. BORKOWSKI

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL W>

GROUND SURFAC 547.2 / _)TOPOF CASIN 541 f

SP SAND, tine grained, brown

-2

4

-6

-8

10

12

14

-16

-18

-20

-22

--24

Bentonrte
Chips

1 "Well
Casing

Sand Pad

1. Well
Screen

2,25"
Borehole

WELL DETAILS
Screened interval:

541.2 to 536.211 AMSL
6.0 to 11.oft BGS

Length: 5ft
Diameter. 1in
Slot Size: 10
Material: PVC
Seal:

547.2 1o 542.21t AMSL
0.0 to S.0ft BGS

Material: Benlonite Chips
Sand Pack:

542.2to535.2f1 AMSL
5.0 to 12.0ft BGS

Material: Global #5

:k

535.2
END OF BOREHOLE @ 12.Oft BGS

I-
0
(3
0.
0
(3
4
(3

0.
9
Co
-J

w
I
I-
0

4

CO

C,
0
.4
2
w
0

CO

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRAT)GRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 ofI.

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: PSI-4

PROJECT NUMBER: 16841 DATE COMPLETED: January 9, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL ...
ft BGS AMSL _ , -

TOP OF CASING 548.9 ,
GROUND SURFACE 547.8 1....... Z

SP SAND, fine grained, brown

-2

4

-6

-8

-10

-12

-14

-16

-18

-20

-22

-24

Bentori
Chips

l* Well
Casing

Sand P

1 I Well
Screen

2.25*
Borehol

WELL DETAILS

Screened Interval:
539.0 to 534.Oft AMSL
8.8 to 13.811 BGS

Length: 5ft
Diameter ,in
Slot Size: 10
Material: PVC
Seal:

547.8 to 540.0Of AMSL
0.0 to 7.811 BGS

Material: Bentonite Chips
Sand Pack:

540.0 to 534.01f AMSL
7.8 to 13.811 BGS

Maleral: Global #5

te

ack

le

END OF BOREHOLE @ 13.8ft BGS
534.0

L)

L)

C.

0

[ Z ____4 I

Cr

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



I ~

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: PS-5
PROJECT NUMBER: 16841 DATE COMPLETED: January 10, 2006
CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N, KUHL

DRILLING CONTRACTOR: TERRA-TRACE
DEPTH ELEV. SAMPLE

ET BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

TOP OF CASING 550.2 ] j .(

GROUND SURFACE WA8. :3 ,

SP SAND. fine grained, brown

-2

-4

-6

10

12

-14

-16

-18

-20

-22

-24

Bentonite
Chips

1V Well
Casing

Sand Pad

1" Well
Screen

2.25'
Borehole

WELL DETAILS

Screened Interval:
540.4 to 535,411 AMSL

8.0 to 13.Oft BGS

Length: 511
Diameter: 1in
Slot Size: 10
Material: PVC

Seal:
548.4 to 541.041 AMSL

0.0 to 7.0n1 BGS

Material: Bentonite Chips
Send Pack:

541.4 to 535.4ft AMSL

7.0 to 13.011 BGS

Matenal: Global #5

:k

I~~

535.4
END OF BOREHOLE @ 131Oft BGS

n4 I_____ L &L__________________

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I o I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: PS-6

PROJECT NUMBER: 16841 DATE COMPLETED: January 10, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE

fDEIGS STRATIGRAPHIC DESCRIPTION & REMARKS IfI MONITOR WELL
___BGS_..... AMSL w

TOP OF CASING 547.4 m

GROUND SURFACE 543.9 LU

. '" .'"" ...... , • ' . .. lr/ i,,

SP SAND, fine grained, brown

-2

4

6

-8

10

-12

-14

16

-18

20

22

-24

531.9

Bentonl•

Chips

1" Well
Casing

Sand Pi

I" Well

Screen

2.25"
Borehol

WELL DETAILS
Screened Interval:

536.9 to 531,9f1 AMSL
7.0 to 12.0ft BGS

Length: 511
Diameter. lin
Slot Size: 10
Material: PVC
Seal:

543,9 tO537.gft AMSL
0.0 to 6.0ft SGS

Material: Bentonite Chips
Sand Pacr:

537.9 to 531.9ft AMSL
6.0 to 12.0ft.BGS

Material: Global #I5

te

adk

e

END OF BOREHOLE @ 12.0O1 BGS

0

0.

0

W
a:

a:

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: RW-1
PROJECT NUMBER: 16841 DATE COMPLETED: December 1, 2005

CLIENT: EXELON DRILLING METHOD: 6W ID HSA

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: BOART LONGYEAR

Pamg I of 1

DEPTH
ft BGS

STRATIGRAPHIC DESCRIPTION & REMARKS
ELEV.

ft
AMSL

FOP OF CASING 599.4
GROUND SURFACE 596.7

2-

4

-6

-10

-12

14

-16

18

-20

22

-24

-26

-25

-30

-32

-34

:36

-438

-40

SP SAND, fine grained, no plasticity, black,
moist

- brown at 2.Oft BGS

- wet at 6.0ft BGS

- saturated at &0ft BGS

- moist at 10.Mf BGS

-wet at 12.0fl BGS

gray at 20.Oft BGS

i , J IL -• J

CL SILTY CLAY, trace sand, soft, low- n lasticitv. oray. moist
Iff 569.2

568.7

END OF BOREHOLE @ 28.Oft BGS
WELL DETAILS
Screened interval:

591.7 to 571.711 AMSL
5.0 to 25.0ft BGS

Length: 20ft
Diameter 41n
Slot Size: 10
Material: PVC
Seal:

595.7 to 593,711 AMSL
1.0 to 3.Oft BGS

Material: Bentonite Chips
Sand Pack,

593.7 to 568.7ft AMSL
30 to 28.0O1 BGS

Mate'nal: Badger #40

M, I I -

NOTES: MEASURING POINT ELEVA7TIONS MAY CHANGE; REFER 10 CURRENT ELEVATION TABLE

I.;



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: RW-2

PROJECT NUMBER: 16841 DATE COMPLETED: December 1, 2005

CLIENT: EXELON DRILLING METHOD: 6%" ID HSA

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: BOART LONGYEAR
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION 6 REMARKS ft MONITOR WELL ...
ft BGS AMSL W ,

w R

TOP OF CASING 59M3 §

GROUND SURFACE 596.6 M

-2

-4

-6

10

12

14

16

18

-20

22

-24

-26

-28

-30

-32

-34

-36

Blind drilled
vg Bento

Chips

A We
Casinl

Sand

4* We
Scree

10,13

WELL DETAILS
screened interval'

592.6 to 572.611 AMSL
4.0 to 24 Ott BGS

Length: 2011
Diameter. .
Slot Salae 10
Material: PVC
Seal:

596.6 to054601 AMSL
0.0 Io 2.011 BGS

Material: Benlonite Chips
Sand Pack:

594.6 t0 571061 AMSL
2,0 to25.011 BGS

Material: Badger #40

nite

Packm

orehote

'Top of clay at 25 ft bgs

END OF BOREHOLE @ 25.0Oh BGS
571.6

t-I I

00

NOTES: MEASURING POINT ELEVA'TIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: RW-3
PROJECT NUMBER: 16841 DATE COMPLETED: December 2, 2005

CLIENT: EXELON DRILLING METHOD: 61W ID HSA

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: BOART LONGYEAR

ETELEV. SAMPLEDPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL ,
ft_ __ AMSL __

TOP OF CASING 599.2 .. M , C'
GROUND SURFACE 596.2 j W j .- uJ >. ~z lz .

2

-4

-8

-10

-12

-14

-16

-18

20

-22

24

-26

-28

-30

-32

-34

-36

Blind drilled

Top of clay at 24 ft bgs

Bentonite
Chips

4" Well
Casing

Sand Pad

4* Well
Screen

we- 10* Bore' Ole

572.2
END OF BORLHOLE @d 24,011 BGS WELL DETAILS

Screened interval:
592.2 to 572.2ft AMSL
4.010 24.011 BGS

Length: 20ft
Diameter: 4in
Slot Size: 10
Material: PVC
Seat:

596.2 to 594.2ft AMSL
0.0 to 2.01f BGS

Material: Bentonite Chips
Sand Pack:

594.2 to 572,211 AMSL
2.0 to 24,011 BGS

Material: Badger 040

_________ J ____________________________________________________________________ A _________________________________ __________

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 Of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: , RW-4

PROJECT NUMBER: 16841 DATE COMPLETED: December 2,2005

CLIENT: EXELON DRILLING METHOD: 6%" ID HSA

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: BOART LONGYEAR

EPTH ELEV.. SAMPLE
DT STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
___ ___ AMSL

GROUND SURFACE 596.3 J ' j• •
TOP P CAING 98I

2

4

6

-10

1 .2

14

16

-18

20

-22

-24

-26

-28

30

cL 32
~0

34

S36

Blind drilled

Top of clay at 241 h bgs

END OF BOREHOLE @ 24.01f BGS

Bentc
Chips

4'"Wi
Casin

Sand

4*We
Scree,

10'13i

"r2 " I

WELL DETAILS
Screened interval:

592.3 to 572.3ft AMSL
4.0 to 24.M BGS

Length: 20-,
Dia.eter:. 4in
Slot Size: 10
Material: PVC
Seal:

596.3 to 894.311 AMSL
0.0 to 2011t BGS,

Material: Benlonite Chips
Sand Pack:

594.3 to 572.3M AMSL
2.0to 24 Oft GS

Material: Biadger #40

'9

Packi

u,

orehole

572,3

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: S-1

PROJECT NUMBER: 16841 DATE COMPLETED: December 5,2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLft BGS AMSL "

GROP OF CASIN 595. _ I "

GROUND SURFACE 595.0 .1 O F AIG55. lASL___t__j~ -

SP SAND, fine grained, brown

-2

-4

-6

-B

-10

12

-14

-16

-18

-20

-22

-24

Senior
Chips

1" Wel
Casing

Sand I

I* Wel
Screef

2.25"
Borehi

WELL DETAILS
Screened interval:

585.5 to 580.511 AMSL
9.5 to 1A.511 BGS

'Length: 511
Diameter: 1 In
Slot Size: 10
Material: PVC
Seel:

595,0 Ic 586.5ft AMSL
0,0 to 8-51t BGS

Material: Bentonile Chips
Send Paci:

586.5 to 580.5f1 AMSL
8.5 to 14.5ft BGS

Material: Global #5

ite

Pack

u
n

de

580.5
END OF BOREHOLE @ 14.5ft BGS

0

I-

0

Lu I - .
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



§ , )STRATIl

PROJECT NAME: EXELON GENERATION

PROJECT NUMBER: 16841

CLIENT: EXELON

LOCATION: BRAIDWOOD, ILLINOIS

GRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

HOLE DESIGNATION: S-iD
DATE COMPLETED: January 26, 2006

DRILLING METHOD: GEOPROBE

FIELD PERSONNEL: M. BORKOWSKI

Page 1 of 1

NTRACTOR: TERRA-TRACE

STRATIGRAPHIC DESCRIPTION & REMARKS
ELEV.

fL
AMSL

MONITOR WELL

i I .... . ... . B .... .....
TOP OF CASING 596.9

GROUND SURFACE 1 594.9

w

z

-J

SAMPLE

LU

w

wr k

SP SAND, fine grained, brown

-10

-12

-14

-16

18

-20

-22

24

-26

-28

-30

-32

-34

•-36

-38

-40

-42

J

- entonite
Chips

- CWeiI
Casino

566.9
END OF BOREHOLE @ 28.0fl BGS

I-
0

0

I
uJ

0

0

0.

Sand

11 we~
Screei

2.25'
soreta

WELL DETAILS
Screened interval:

572.9 to 567,9N AMSL
22.0 to 27.0ft BGS

Length: 5f1
Diameter, Iin
Slot Size: 10
Maternal: PVC
Seal:

594.9 to 573.911 AMSL
0.o to 21.Oft BGS

Material: Bentonite Chips
Sand Pack:

573.9 to 566.9ft AMSL

21.0 to 28.01ft BGS
Material: Global #5

Pack

r1

•a

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: S-2

PROJECT NUMBER: 16841 DATE COMPLETED: December 5, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK,

DRILLING CONTRACTOR: TERRA-TRACE

DEP ELEV. SAMPLE
TH 8G5 STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL - -ft BGS AMSL • • •

TOP OF CASING 593.3 M > E.

________~GRUN SURFACE________________________ 592.7__ I' ____>

SP SAND, fine grained, brown

-2

4

-6

-8

-10

-12

14

16

18

20

-22

24

Beno
Chips

1 We
Casin1

Sand

-we
Scree

-- 2,25'
Boreh

WELL DETAILS
Screened interval:

582.7 to 577.7ft AMSL
10.0 to 15,011 BGS

Length: 511
Diameter, 1in
Slot Size: 10
Material: PVC
Seal:

592.7 to 583.7ft AMSL
0.0 to 9.Oft BGS

Material: Bentonile Chips
Sand Pack:

583.7 to 577.7ft AMSL
9.0 to 15.0Of BGS

Matenal: Global #5

Mie

Pack

It
n

ole

577.7
END OF BOREHOLE @ 15.0f1 BGS

Cl 1 __________________________________________________________________________ I J............. a .a-............-* ~

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

"I



STRATIGRAPHIC AND, INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: S-2D

PROJECT NUMBER: 16841 DATE COMPLETED: December 12, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ftBGS TOPAMSL _________

GOUNOF CASING 594.0 t
GROUND SURFACE' 592.7 Z IX •

Z

2

4

6

8

10

12

-14

16

-20

22

24

26

0 28
0

30

9-32
c,

34

0-
N 36

38

SP SAND, fine graine , brown

Sento

Chips

I' We
Casint

Send

V* We
Scresi

2.25'
Boreh

WELL DETAILS
Screened interval:

574.2 to 569.2ft AMSL
18.5 to 23.5f1 BGS

Length: 5ft
Diameter. 1in
Slot Size: 10
Material: PVC
Seal:

592.7 to 575.2ft AMSL
0.0 to 17.5ft BGS

Material: Bentonite Chips
Sand Pack:

575.2 to 568.7ft AMSL
17.5 to 24,01t BGS

Material: Global #5

nlte

Pack

II
n

ole

56W.7
END OF BOREHOLE @ 24.0ft BGS

Clay at 24 h BGS

NOTES: MEASURING.POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: S-3

PROJECT NUMBER: 16841 DATE COMPLETED: December 5, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
fT BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ftBGS AMSL C- Mwj >

TOP OF CASING 593,.,
GROUND SURFACE 592.7 III

. ..... <....

SP SAND, fine grained, brown

-2

-4

6

-8

10

12

-14

-16

-18

--20

-22

-24

I I

- Bentonite
Chips

- 1 Well
Casing

575.2
END OF BOREHOLE @ 14.5ft 8GS

Sand

1I Wei! Scree,

2.25"
Borent

WELL DETAILS
Screened interval:

583.2 to 578.2ft AMSL
9.5 to 14.511 BGS

Length: Sf1
Diameter. lin
Slot Size: 10
Material: PVC
Seal:

592.7 Io 554.211 AMSL
0.0 to 8.511 BGS

Material: Bentonite Chips
Sand Pack:

584.2 to 578.211 AMSL
8.5 to 14511 SGS

Materiat: Global #5

Paeck

1I
nI

t

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Pag I ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: . S4

PROJECT NUMBER: 16841 DATE COMPLETED: December 5,2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
DEPTH ELEV. SAMPLE

STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL .....
ftGs AMSL GS

TOP OF CASING 594.6 W u
GROUND SURFACE 594.2 . M ;r

,,,~ ,,Z,-

SP SAND, fine grained, brown

-2

4

-6

-1

-10

-12

-14

-16

-18

-20

- 22

-24

Bento
Chips

1"We

Casini

Sand

1"We
Scree

2.25"
Boreh

WELL D•ETAIL.
Sc.reened interval:

584.7 to 579.71t AMSL
9.5 to 14.511 BGS

Length: 5ft
Diameter,.. Itn
Slot Size: 10
Material; PVC
Seat:

594.2 to 585.711 AMSL
0.0 to 6.5ft BGS

Material: Bentonile Chips
Sand Pack:

585,7 to 579,711 AMSL

8.5 to 14.5ft BGS
Material: Global 05

Its

Pack

oI

ole

579.7
END OF BOREHOLE @ 14.5ft BGS

(.
I-

0.

0

LTI I -

0

0

NOTES:, MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: S-4D

PROJECT NUMBER: 16841 DATE COMPLETED: January 26, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: M. BORKOWSKI

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS It MONITOR WELL

GTOP OF CASING 596.A _ _:: _ _ _

GROUND SURFACE 593.9 JiL -

SP SAND, fine grained, Drown

-2

-4

-6

-8

- 10

-12

-14

-16

-18

-20

-22

-24

-26

-28

- 30

-32

-34

-36

-38

-40

Bentorilte
Chips

-I" Well
Casing

Sand Peck

- 1Well
Screen

--2 25'
Borehoile

558.4
END OF BOREHOLE @ 25.5ft BGS WELL DETAILS

Screened interval:

574.4 to 569.4ft AMSL

1P.5 to 24.5ft 6GS

Length: 511

Diameter. 1 in

Slot Size: 10

Matenal: PVC

Seal:

593.9 10 575.41% AMSL

0,0 to 18.511 BGS

Material: Bentonlite Chips

Sand Pack;

575.4 to 568.4ft AMSL

18.5 to 25.5fl BGS

Material: Global #5

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION 1ABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 olI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: S-5

PROJECT NUMBER: 16841 DATE COMPLETED: December 5, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS f1 MONITOR WELLII BGS AMSL I- wj

TOP OF CASING 593.4 Q
GROUND SURFACE 592.8 1- Wz _Z

SP SAND, fine grained, brown

-2

4

-14

-6

-- 8

-10

712

14

16

18

-20

- 22

--24

Bentonile
Chips

11 well
Casing

-v •Sawa" Pae

= Vý I-Weil
Screen

-- 2.25-
Borehole

WELL DETAILS
Screened inlerval:

5833 to 57.31`1 AMSL
9.5 to 14.51t SGS

Length: 511
Diamneter. tin

Slot Size: 10
Materal: PVC
Seal:

592,8 to 584.3ft AMSL
0,0 to &.5A BGS

Material: Bentonite Cnips
Sand Pact(:

584.3 to 578.31t AMSL
8.5 to 14.5ft BGS

Material: Global a5

k

578.3•
END OF BOREHOLE @ 14.5fi BGS

ii. F- -*- - - .a - .d~ - - - ~ -
0

Cr

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: S-6
PROJECT NUMBER: 16841 DATE COMPLETED: December 5, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA.TRACE

DF PTH I I ELV . SAMPLE
ft BGS STRATJ1 i ANjHIL. DESCRIPTIO- N & RELMARKSj

AMSL
MONITORU WE.LL

TOP OF CASING
GROUND SURFACE

595.6
595.0

-4
SP SAND, fine grained, brown

-2

-4

16

-8

- 10 ck

a
I-aa
a.

0

U

a

w
I.-

a
0

-12

-14

--16

-18

-20

-22

-24

END OF BOREHOLE @ 14.5ft BGS WELL DETAILS
Screened intervel:

585.5 to 580,5ft AMSL
9.5 to 14.511 BGS

Length: 5ft
Diemeiter. 1in
Slot Size: 10
Material: PVC
Seal:

595.0 to 586.5ft AMSL
0.0 to'8,5ft BGS

Material: Bentonite Chips

Send Pack:
586.5 to 580.5ft AMSL
8,5 to 14.5ft BGS

Malenal: Global #5

a

0x

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: S-7

PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLEIET STRATIGRAPHIC DESCRIPTION & REMARKS Ift MONITOR WELL - - -AMSL

I 1W
TOP OF CASING 594.7

GROUND SURFACE 593.5 ;z

SP SAND, fine graine .brown

-2

4

-6

-8

10

12

L_1
-14

718

-20

-22

-24

Bento
Chips

1-We
Casin,

Sand

1*We
Scree

2.25*
Borah

WELL DETAILS
Screened inlerval:

584.9 to 579.91n AMSL

8.6 to 13.6fl BGS

Length: 51ft
Diameter. lin

Slot Size: 10
Material: PVC

Seal:
593.5 to 585.9ft AMSL

0.0 to 7.6ft BGS

Material: Bentonile Chips

Sand Pack:

585.9 to 579;911 AMSL

7.6 to 13.6f1 BGS

Material: Global #5

nhte

11

Peek

II
n

579.9
END OF BOREHOLE @ 13.6ft BGS

'. -I l . - - ~

U)

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page lotf

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: S-7D
PROJECT NUMBER: 16841 DATE COMPLETED: January 24, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft B-- AMSL " U

GOP OF CSASEG 593.5 Ito
GROUND SURFACE 593,5 US §

_ _ . . .. . . ." '. .. ._ , /•

2

4

.6

-8

-10

-12

-14

-16

-18

-20

-22

-24

-26'

-28

-30

-32

-34

-36

-38

-40

-42

SP SAND. fine grained, brown

Bentonite
Chips

-, Well
Casing

Sand Pack

- VWell
Screen

2.25"
Bo8rehole

566.0
END OF BOREHOLE L 27.5ft BGS WELL DETAILS

Screened interval:
571.0 to 566,011 AMSL
22.5 to 27 .Sf BGS

Length: 5ft
Diameter. I in
Slao Size: 10
Material: PVC
Seal:

593.5 to 572.0ft AMSL
0.0 to 21.5ft BGS

Material: Bentonite Chips
Sand Pack

572.0 to 566.0f1 AMSL
21.5 to 27.5ft BGS

Material: Global #5

•mfl

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

U



STRATIGRAPHIC AND I!
(OVERB

PROJECT NAME: EXELON GENERATION.

PROJECT NUMBER: 16841

CLIENT: EXELON

LOCATION: BRAIDWOOD, ILLINOIS

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS
ft BGS

TOP OF CASING
GROUND SURFACE

SP SAND, fine grained, brown

41STRUMENTATION LOG
URDEN)

HOLE DESIGNATION: VB-I-1
DATE COMPLETED: November 16, 2005

DRILLING METHOD: GEOPROBE

FIELD PERSONNEL: D. CRUICKSHANK

Page 1 of 1

SAMPLE
MONITOR WELL

-2

-4

-6

-10

-12

-14

-16

-18

-20

-22

-24

r .,.

587.1

END OF BOREHOLE Q 15.0ft BGS

0

WELL DETAIL$
Screened interval:

592.1 to 587.1If AMSL

10.0 to 15.01 BG$

Length: 5f1

Diameter. lin

Slot Sime: 10
Material: PVC

Seat:

602,1 to 593,1ft AMSL

0.0 to 9.0of BOS

Material: Benlornile Chips

Sand Pack:

593,1 to 587,1f AMSL

9,0 to 15.0fl BGS

Material: Global #5

LCj

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page I of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-1 D

PROJECT NUMBER: 16841 DATE COMPLETED: December 16, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. ;I
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL > W

TOP OF CAIN 604. IX VAMSL Z WC

GROUD o URcACEL 60.1X J*GROUND SURFACE 602.1 • [ion

. . .. . . cr1 lF / . ..

2

-4

6

-10

-12

-14

16

-18

-20

22

-24

-26

-28

3D

- 32

-34

-36

-38

-40

-42

-44

-46

SP SAND. fine graineci, brown

Bento
Chips

V We
Casin

Sand

-w-- I We
Scree

2.25"

WELL DETAILS
Screened interval:

575.1 to 570.1ft AMSL
27.0 to 32.0tt BG5

Length: 5ft
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

602.1 to 577.1ft AMSL
0.0 to 25.0t1 BGS

Material: Benlonite Chips
Sand Pack:

577.1 to 570.1fl AMSL
25.0 to 32.011 BGS

Material: Glooal #5

nilte

Pack

n

•ole
570.1

END OF BOREHOLE @ 32.0/1 BGS

a:
0

1.

u0

U
0

0lM

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page I of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-2

PROJECT NUMBER: 16841 DATE COMPLETED: November 16, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH IELEV. SAMPLE
ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS If MONITOR WELL .

-AMSL Ix < WTOP OF CASING 60.7 ro>
GROUND SURFACE 599.9 Wz j

SP SAND, Tine grained, brown

2

4

-6

-10

12

-14

16

-18

-20

-22

24

- Bentonite
Chips

- 1Well
Casing

END OF BOREHOLE @ 150ft BGS
584.9

Sand

V We
Scree

2.25'
Boreh

WELL DETAILS
Screened interval:

589.9 to 5849111 AMSL

10.0 to 15. ft BGS

Length: 5f ,

Oiameter lin

Slot Size: 10
Material: PVC

Seal:

599.9 to 590.911 AMSL

0.0 to 9.08t BGS

Material: Bentonite Chips

Sand Pack:

590.9 to 584.911 AMSL

9.0 to 15.0M BGS

Material: Global a11

Pack

n

iOle

0

Ix
u-

cn

0

I. _____ A __________________ L ___ I ___ I I

0

ui

3I1

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-2D

PROJECT NUMBER: 16841 DATE COMPLETED: January 13, 2006

CLIENT: EXELON DRILLING METHOD. GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL -.....

fl BGS AMSL I- 1W

tOP OF CASING 601.9 L) • I -
GROUND SURFACE 600.0

SP SAND, fine grained, brown

2

4

-6

-8

12

14

-16

18

20

-22

-24

26

- Bentonite
Chips

- 1" Well
Casing

0

L)

0
-j

-28

-30

-32

-34

-36

-383

-40

END OF BOREHOLE @ 28.0ft BGS
572.0

Sand

-- ,1 Wei
Stree

2.25"
Boreh

WELL DETAILS
Screened interval:

577.0 to 572.Oft AMSL
23.0 to 28.Ot BGS

Length: 5ft
Diameter: fin
Slot Sime: 10
Material: PVC
Seal:

600.0 to 578.fl AMSL
0.0 to 22.Dft BGS

Material: Bentonite Chips
Sand Pack;

578.0 to 5721Mft AMSL
22.0 to 28.Oft BGS

Material: Global 05

Olte

Z ____I _ I._____________________________________ __________________

0

2

NOTES MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

'-'I.



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 oI I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-3

PROJECT NUMBER: 16841 DATE COMPLETED: November 16, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE.

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA.TRACE . •

DEPTH ELEV. I"SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS I MONITOR WELL
ft BGS AMSL '" ___

TOP OF CASING 603.6
GROUND SURFACE 59".6 1 W

.. .. .. I . n4 wL.

SP SAND, fine grained, brown

-2

4

-6

-8

-10

-12

14

16

-18

-20

22

-24

-- Sento

Chips

1. INW
Casin

Sand

I' 1We
Scree

* .* 2.25-

*- Boreb

WELL DETAILS
Screened interval:

589.6 to 564.6ft AMSL
10.0 to 15.0ft BGS

Length: 6f1
Diameter, lin
Slot Size: 10
Material: PVC
Seal:

599k6 to 590,61f AMSL
0.0 to 9.01t BGS

Matenal: Bentonite Chips
Sand Peck:

590.6 to 584.6ft AMSL
9.0 to 15.0h BG5

Material: Global $5

111te

Pack

,ole

584.6
END OF BOREHOLE @ 15,Oit BGS

0

e.
0
C-)

C-,

e
-J

a,

U,

0

0 NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
Ix

ca



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-3D
PROJECT NUMBER: 16841 DATE COMPLETED: January 13, 2006

CLIENT; EXELON . DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE ELEV.
DET 11ELEV. ISAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL SAMPLE

It BG AMSL I - w,
. ... . . . ...... ... .. .. .L I

TOP OF CASING
GROUND SURFACE

602.0
599.6 n ZI

SP SAND, IIrn0 g•rned, brown
I

I I

Chips

- I Welt
Casing

572.1
END OF BOREHOLE @ 27.511 BGS

Sand I

11wet
Scree,

WELL DETAILS
Screened lntervalý

577.1 to 572 Itt AMSL
22.5 to 27.5fl BGS

Length: 5ft
Diameter. lIn
Slot Size: 10
Material: PVC
Seal:

599,6 to 57B.ift AMSL
0.0 to 21.5ft BGS

Matenal: Bentonite Chips
Sand Pack:

578.1 to 572.1t AMSL
21.5 to 27.5f1 BGS

Material: Global V5

DI

34

36

38

40

ASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

U,



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-4

PROJECT NUMBER: 16841 DATE COMPLETED: November 16, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE ___

DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

AMSL 1 I -

TOP OF CASING 601.5
GROUND SURFACE 599.3 Z )

I Iz::.z

SP SAND, fine grained, brown

-2

-4

-6

-10

-12

-14

-16

-18

-20

-22

-24

Bentonite
Chips

-a1sWel
Casing

584.3
END OF BOREHOLE @ 15.Oft BGS

Sand

1 We
Scree

2.25"
boreh

WELL DETAILS
Screened interval:

589.3 to 584.3f8 AMSL
10.0 to 150. BGS

Length: 5ft
Diameter, 1In
Slot Size: 10
Material: PVC
Seal:

599.3 to 590.3ft AMSL
0.0 to 9.0n1 BGS

Material: Bentonite Chips
Sand Pack:

590.3 to 584.3ft AMSL
9.0 to 15.Oil BGS

Material: Global #5

Pack

n

•ole

I-

C

0.

0
V

V

0.

In

-4

a

0
0
2

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

UL



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-.4D

PROJECT NUMBER: 16841 DATE COMPLETED: January 13, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLItBGS AMSL g •
TOP OF CASING 602.0 Lu 0 '

GROUND SURFACE 599.9

SP SAND, fine grained, brown

-2

-4

--6
Bentonite

8 chips

12

-14 1' Well
Casing

-16

-20

-22

Sand Poch

-24
I* Well
Screen

-26 :.2
Borehote

25 571.9
26END OF BOREHOLE @ 28,I08 BGS WELL DETAILS

Screened interval:

30 576.9 to 571-.9ft AMSL
23.0 to 28.01t BGS

- Length: 5fe

-"iDiameter: Csn
Slot Size: 10

- Material: PVC
-34 Seal:
- 599.9 to 577,9n AMSL

0.0 Io 22.0f BGS
"Material: Bentonite Chips

- ~Sanid Pack:

-38 577.9 to 571,9ft AMSL
22.0 to 28.08 BGS

•Material: Global #5

:40

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0



PROJECT NAME: EXELON GE

PROJECT NUMBER: 16841

CLIENT: EXELON

LOCATION: BRAIDWOOD, ILL

DRILLING CONTRACTOR: TEl

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

ENERATION HOLE DESIGNATION: VB-1-5
DATE COMPLETED: November 16. 2005

DRILLING METHOD: GEOPROBE

INOIS FIELD PERSONNEL: D. CRUICKSHANK

Page 1 of 1

RRA-TRACE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKSft BGS
SAMPLE

MONITOR WELL

GR(

SP SAND, fine grained. brown

2

4

6

-8

10

12

14

-16

-18

-20

-22

- 24

ick

58•5.2
END OF BOREHOLE @ 15.0ft BGS

I-
0
0

C
U

U

0.
0
ii,

0
-4

WELL DETAILS
Screened interval:

590.2 to 585.211 AMSL
10iO to 15.0ft BGS

Length:t
Diameter. lin
Slot Size: 10
Material: PVC
Seal:

600.2 to 591.21t AMSL
0.0 to 90Oft BGS

Material: Bentonite Chipr
Sand Pack:

591.2 to 585.2ft AMSL
9.0 to 15 0ft BGS

Material: Global #5

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

I..,



I(V STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)' Pag 1Of1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1 -5D

PROJECT NUMBER: 16841 DATE COMPLETED: January 13, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE ELEV.

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS fL MONITOR WELL SAMPLE

ft BGS AMSL _ - W w

TOP OF CASING 602.3 2 Q

GROUND SURFACE 600.3 Z
, ., ,,__ _ _ _ __ .- _ _ 4 .- -

SP SAND, fine grained, brown

-2

-4

6

-10

-12

-14

-16

-18

-20

22

-24

-26

-28

-30

-32

-34

-36

-38

-40

-- Bentonite
Chips

" VWell
Casing

572.3
END OF BOREHOLE @ 28.Oft BGS

Sand Pack

I'Well
Screen

Borehole

WELL DETAILS
Screened Interval:

577.3 to 572.3ft AMSL
23.0 to 28.01f BGS

Length: 5ft
Diameter: in
Slot Size: 10
Material; PVC
Seal:

600.3 to 578.3ft AMSL
0.0 to 22.0f1 BGS

Material: Bentonite Chips
Sand Pack:

578,3 to 572.3ft AMSL
22.0 to 280Oft BGS

Material: Global 95

I
0

wr

NOTES7 MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION IABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-6
PROJECT NUMBER: 16841 DATE COMPLETED: November 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV.
DEPTH STRATIGRAPHIC DESCRIPTION S REMARKS ft MONITOR WELL M >-ft BGS AMSL W "1 c

TOP OF CASING 605.3 r 00 3
GROUND SURFACE 602.2 Z UM

rt

SP SAND), tine granea, brown

-2

-4

-6

-8

-10

12

-14

-16

18

-20

•22

-24

Sento
Chips

Casin

Sand

1'We
Scree

2.25'
Boreh

WELL DETAILS
Screened interval:

592.2 to 587.2ft AMSL
10.0 to 15.011 BGS

Length: 511
Diameter. tin
Slot Size: 10
Material: PVC
Seal:

602.2 to 594.211 AMSL
0.0 to 8.0f6 BGS

Material: Sentonite Chips
Sand Pack:

594.2 to 587.2ft AMSL
8.0 1o 15.061 BGS

Material: Global #5

nite

'II
9

Packi

11
nt

Ole

587.2
END OF BOREHOLE @ 15.0ft BGS

cc

L6

f

0
0r

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-6D
PROJECT NUMBER: 16841 DATE COMPLETED: January 13,2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL -
ft BGS AMSL U. W w

TOP OF CASING 60,5 IX U
GROUND SURFACE 601.9 ,"

2

4

6
:8

-10

-12

14

1,6

-20

22

24

"26

L28

-30

-34

-36

-36

-40

•SP SANU. Tine grained, well sortae, gray/brown

Bento
Chips

1" We
Casin

Sand

I' We
Scree

2.25'
Bareh

WELL DETAILS
Screened intervat

579.9 to 574.9f1 AMSL
22.0 to 27 Oft BGS

Length: 5fl
Diameter: in
Slot Size: 10
Material: PVC
Seal:

601.9 to 580.91t AMSL
0.0 to 21.011 BGS

Matenal: Bentonile Chips
Sand Pack:

580.9 to 573.9fl AMSL
21.0 to 28.01f SGS

Material: Global #5

nite

ll

i P/S

- coarse grained sand, trace fine gravel, no fine
grained sand at 23.8ft BGS

- 2-inch laver of cobbles at 26.8ft BGS

Pack

n

oie

P/S

i
i

F
P/S

CL SILTY CLAY. trace gravel, hard, low
-N plasticiWt, ray. dry

574.9

573.9
J

END OF BOREHOLE @ 28.0ft BGS

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK) Page of

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-7

PROJECT NUMBER: 16841 DATE COMPLETED: November 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD. ILLINOIS FIELD PERSONNEL: J. LUZWICK

Ik,,, ,tr_ rnhJT•A(TflR: TERRA•-TRACE

I
ELEV.

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL • >-

fi BGS AMSL Z (
0rE

TOP OF CASING 603.6 5 0 0 ,"
GROUND SURFACE 600.6 w0l

SP SAND, fine grained, brown

-2 Bentonite
Chips

-4

11 Well
Casing

-6

-8
Sand Pack

-10

. .1 
2 

1 W e ll
Screen

-14 
2.25*
Borehole

END OF BOREHOLE @ 15.Oft BGS58.
- WELL DETAILS

- 16 
Screened interval

590.6 to 585.611 AMSL
10.0 to 1 5 011 BGS

Length: 5ft

a Diameter. lin

-18 Slot Size: 10
- Material: PVC

Seal:
600.15 to 592.6ft AMSL

-20 0.0 to $,0t1 BGS
Material: Bentonite Chilps
Sand Peck:

592.61to585.6ft AMSL
8.0 to 15'011 BGS

-22 Material: Global #5

-24

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

01

4

C'

ulMI



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-70

PROJECT NUMBER: 16841 DATE COMPLETED: January 9. 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS f1 MONITOR WELL-
ftBGS AMSL _________ A

TOP OF CASING 602.8
GROUND SURFACE 600.5

-2

-4

-6

-12

114

-16

18

-20

-22

-24

-26

-28

-30

-32

-34

-36

-38

SP SAND, fine grained, brown

- Bentonite
Chips

- lWell
Casing

- Sand Pack

- IWell
Screen

,- 2.25'
Borehole

............. T m I 574.3
END OF BOREHOLE @ 26,2ft BGS

0

L)

C,,

U

WELL DETAILS
Screened interval:

579.3 to 574.3f1 AMSL
21.2 Io 26.2ft BGS

Length: 511
Diameter: Iin
Slot SiZe: 10
Material: PVC
Seal:

600.5 to 580.5ft AMSL
0.0 to 20.0M1 BGS

Material: Benlonile Chips
Sand Pack:

580.5 to 574.3ft AMSL
20.0 to 26.211 BGS

Material: Global #5

I I
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page I of

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-8

PROJECT NUMBER: 16841 DATE COMPLETED: November 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE ELEV -.
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS hL MONITOR WELL

ft BGS AMSL Z W Z

_0P OF CASING 60. _ _ n" f_) 0_
GROUND SURFACE 600.3 ]l,

2

-4

-6

-8

-10

-12

14

16

18

- 20

Q,
4

22

24

SP SAND, Tine graine , brown

Bentc
Chips

1~We
Casin

Sand

Mi IWe
Scree

2,25-
Borah

WELL DETAILS
Screened inlervBl:

590.3 to 5t5.3fl AMSL
10.0 to 15.Ofl SGS

Length: 5fl
Diameter; 1in
Slot Size: 10
Material: PVC
Seel:

600.3 to 592.3ft AMSL
0.0 to 8,0t BGS

Material: Bentonite Chips
Sand Pack:

592.3 to 585.3ft AMSL
8.0 to 1501N BGS

Material: Giooal 05

nIte

9

Pack

nl
n

ole

585,3
END OF BOREHOLE @ 15.Oh BGS

U
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

M



(§ ) STRATI(

PROJECT NAME: EXELON GENERATION

PROJECT NUMBER: 16841

CLIENT: EXELON

LOCATION: BRAIDWOOD, ILLINOIS

GRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

HOLE DESIGNATION: VB-1-8D
DATE COMPLETED: January 9, 2006

DRILLING METHOD: GEOPROBE

FIELD PERSONNEL: J. LUZWICK

Page 1 o0i

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS
ft BGS

TOP OF CASING
GROUND SURFACE

MONITOR WELL

SP SAND, fine grained, brown

-2

-4

-12

14

-16

-20

-22

-24

i26

-30

-32

-34

-36

-38

574.2

ck

END OF BOREHOLE @ 26.0f1 BGS

C.

0

'C

C.,

C.
CD

IL,

1,
0

WELL DETAILS
Screened interval:

579.2 to 574.2ft AMSL

21,0 to 26.0ft BGS

Length: 5ft

Diameter. lin

Slot Size: 10

Material: PVC

Seal:

600.2 to 580.2h1 AMSL

0.0 io 20.O0l BGS

Material: Bentonite Chips

Sand Pack:

580.2 to 574.2fl AMSL

20.0 to 26,011 BGS

Material: Global #5

j____ I ________________________________________ . ____
WC

'.41.

NOTES_ MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

0



STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-1-9

PROJECT NUMBER: 16841 DATE COMPLETED: November 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
DEPT JELEV.
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL x >-ft BGS AMSL z W r, e

TOP OF CASING 601.9 L: () rr
GROUND SURFACE 598.9 wU

SP SAND, tine grained, brown

-2

-4

-6

-- 8

-10

-12

Bento
Chips

1" We
Casin

Sand

Scree

Boreh

WELL DETAILS
Screened interval:

588,9 to 583.9,9 AMSL
10.0 to 15.01f BGS

Length: 5ft
Diameter: in
Slot Size: 10
Material: PVC
Seal:

596.9 to 590.911 AMSL
0.0 to 8.0,h BGS

Material: Bentonite Chips
Sand Pack:

590.9 to 583.911 AMSL
8.0 to 15.011 BGS

Material: Global P5

)nite

PacIl

It

0

L)

P

-14

--16

-18

-20

-22

-24

583.9
END OF BOREHOLE @ 15.,f0 BGS

ole

F
0

NOTES MEASU

0

RING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB1-90

PROJECT NUMBER: 16841 DATE COMPLETED: January 13, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
fT BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMISL____

TOP OF CASING 601.6 2 (z,, ,,, .

GROUND SURFACE 598L7
, ,,_ ,_......._ ...... _ _ _ -

SP SAND, fine grained, brown

-2

-4

-6

-8

-12

-14

-16

-18

-20

-22

-)A

I Bentoi
Chips

1 We
Casinr

Sand

I* We
Scree

2.25*S.oren

WELL DETAILS
Screened interval:

576.7 to 571.711 AMSL
22.0 to 27.0ft BGS

Length: 5ft
Diameter. 1in
Slot Size: 10
Material: PVC
Seal:

598.7 to 577.7ft AMSL
0D0 to 21.Mft BGS

Material: Bentonite Chips
Sand Pack:

577.7 to 571.7T1 AMSL

21,0 to 27.0fl BGS
Material: Global #5

rate

II

571.7

Pack

11
n

ole

END OF BOREHOLE @ 27V1ft BGS

SURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE
Z)

wj

01



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2,1

PROJECT NUMBER: 16841 DATE COMPLETED: November 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE
ELEVý SAMPLE

STRATIGRAPHIC DESCRIPTION REMARKS ft MONITOR WELL
ftBGS AMSL W

TOP OF CASING 605.7 M --

GROUND SURFACE 60t3 D
w

_____________~~~ 
~ _______________________________________________ I _____________

-2

4

-10

-12

14

-16

-18

-20

-22

-24

SP SANU, tine gralneo, brown

1- Bentonite
Chips

- 1 Well
Casing

566.3

END OF BOREHOLE @ 15.0ft BGS

Sand

I- We
Scree

Boren

WELL DETAILS
Screeried Interval:

591.3 to 586.3ft AMSL

10.010to 15.0f BGS
Length: 511
Diameter. lin
Slot Size: 10
Material: PVC
Seal:

601.3 to 592.3ft AMSL
0.0 to 9.0"1 BGS

Material: Benlonite Chips
Sand Pack:

592.3 to 586.3ft AMSL
9.0 to 15,0ft BGS

Matenal: Global #5

Pack

ii

an

•ole

c,
0:

0
iI
I
i
i

_________ .1 _____________________________________________________________________ L _________ .1 __________________________________ L......L _____ I ____ I I

a
0:

ai

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pag 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-2D
PROJECT NUMBER: 16841 DATE COMPLETED: December 21, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
h BGS clvv r1Q

AMSL
MuIllI IVINI VYr.LL

TOP OF CASING
GROUND SURFACE

599.0
596.5

.4-
SP SAND, fine grained, brown

-2

-4

6

8

10

12

14

-16

-18

-20

-22

24

26

-28

-30

-32

34

-36

-38

r.40

-42

-44

566.0
END OF BOREHOLE @ 30.5h BGS WELL DETAILS

Screened interva:
572.0 to 567.01) AMSL
24.5 to 29.5ft BGS

Length: 51l
Diameter: 1in
Slot Size: 10
Material: PVC
Seat:

596.5 to 574.Dn1 AMSL
0.0 to 22.5ft BGS

Material: Bentonite Chips
Sand Pack:

574.0 to 566.0ft AMSL
22.5 to 30.5f1 BGS

Matenal: Global #5

w
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

u .



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-2

PROJECT NUMBER: 16841 DATE COMPLETED: November 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL - ,,
ft BGS AMSL __W

TOP OF CASING 600.2 m L
GROUND SuRFACE 596.8 ZL

SP SAND, fine grained, brown

-2

4

-6

-10

-12

-14

-16

-18

-20

-22

-24

Bento
Chips

~Casinj

K -. A Sand

Z" We
Scree

* - 2.25-
Boreh

WELL DETAILS
Screened interval:

586.8 to 581,Bft AMSL
10.0 to 15.01t BGS

Length: Sf1
Diameter:, in
Slot Size: 10
Material: PVC
Sea):

596.8 to 587.8ft AMSL
0.0 to 9.0fi BGS

Material: Bentonite Chips
Sand Pack:

587;8 to 581.8ft AMSL
9.0 to 15.0ft BGS

Maleral: Global #5

Hile

Pack

n

role

END OF BOREHOLE @ 15,0ft BGS
581.8

0

0.

0
V)

-1
_j

NOTES_ MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

u



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-3

PROJECT NUMBER: 16841 DATE COMPLETED: November 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: 0. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE

ft BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLfl BGSAMSL W:-' k

TOPUOF CASING 600.2
GROUND SURFACE 596.0

SP SAND, fine grained, brown

-2

-4

-6

-8

10

12

14

16

-18

-20

-22

-24

Bentor
Chips

1" Wel
CasinI

Sand I

1" We:
Scree

2.25"
Boreh

WELL DETAILS
Screened interval:

586,0 to 581.011 AMSL
10.0 t1 15,0n BGS

Length: 5ft
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

596.0 to 587.0ft AMSL
0.0 to 9.01f BGS

Material: Bentonite Chips
Sand PacM:

587.0 to 581.Oft AMSL
9.0 to 15.0ft BGS

Material: GioDal #5

nite

Pack

ol
n

oie

581.0
END OF BOREHOLE @ 15.01 BGS

w,

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



PROJECT NAME: EXELON GE

PROJECT NUMBER: 16841

CLIENT: EXELON

LOCATION: BRAIDWOOD. ILL

DRILLING CONTRACTOR: TEF

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN)

ENERATION HOLE DESIGNATION: VB-2-4

DATE COMPLETED: November 15, 2005

DRILLING METHOD: GEOPROBE

INOIS FIELD PERSONNEL: D. CRUICKSHANK,

RRA-TRACE

Page I of a

DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL ....-.-

,. AMSL _.1 • u

TOP OF CASING 6D0.8 W L)
GROUND SURFACE 596.1 II

_ _ _ __ _ _ _J L _ _-~z
SP SAND, fine grained, brown

-2

-4

-6

-12

14

-16

18

-20

-22

-24

- Bentonite
Chips

- 1 Well
Casing

END OF BOREHOLE @ 15.Mfl BGS
•1.1581.1

Sand

1. We
Scree

do- 2.25"
Boreh

WELL DETAILS
Screened intervaln

586.1 to 581. 1f AMSL
10.0 to 15.0M BGS

Length: 511
Diameter. lin
Slot Size: 10
Material: PVC
Seal:

596.1 to 587.1ft AMSL
0.0 to 9.0tt BGS

Material: BentorAte Chips
Sand Pack:

587.1 to 581 Aft AMSL
9.0 to 15.0f1 BGS

Material: Global #5

Pack

ole

I-
0

0
I-)
Ia

C.,
'I-i

C.,
0
-J

W,0
Ir
D

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-5
PROJECT NUMBER: 16841 DATE COMPLETED: November 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ET STRATIGRAPHIC DESCRIPTION & REMARKS Ift MONITOR WELLftBGs A T.,=

" F

GROUND SURFACE 595.81 _

,L . . . ,.... , , . , . .. NZ

SP SAND, fine grained, brown

-2

4

-6

8

10

12

14

16

-18

-20

-22

-24

Bentor
Chips

1" Wel
Casing

SanM I

=0-. V Wet
Scree:

2.25*
BoreN

WELL DETAILS
Screened interval:

585.B to 580.8fA AMSL
10.0 to I .Oft GS

Length: 5ft
Diameter: 1in
Slot Size: 10
Matenal: PVC
Seal:

595.8 to 586.811 AMSL
0.0 to 9.Oft BGS

Material: Bentonite Chips
Sand Pack:

586.8 to 580.8ft AMSL
9.0 to 15.0fl BGS

Matehial Global #5

~It

Peck

I

END OF BOREHOLE @ 15.Oft BGS
580.8

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

C.



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-5D

PROJECT NUMBER: 16841 DATE COMPLETED: December 14, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS . MONITOR WELL
ft BGS AMSL _ • W

ft ~~C MOIORWLLL
TOP OF CASING 596.8 1Q.GROUND SURFACE 595.8 W ,-•

SP SAND, fine grained, brown.

-2

-4

-6

-8

-10

-12

-14

-16

-18

-20

-22

-24

-26

-28

-30

-32

-34

-36

Bentoi
Chips

1 We!
Casin1

SandI

V We!
Screet

225'
soreh

WELL DETAILS
Screened interval:

576.6 to 571.8ft AMSL
19.0 to 24,0f1 BGS

Length: 5fT
Diameter: lin
Slot Size: 10
Material: PVC
Seal:

595.8 to 577.8f1 AMSL
0.0 to 18.0h1 BGS

Material: Bentonite Chips

Sand Pack:
577.8 to 570.8ft AMSL
18.0 to 25.011 BGS

Material: Global #5

tIte

Ole

570.8
END OF BOREHOLE @ 25.Ot BGS

ci
ri
I.-
C
c~.
0~
0
0

0
U,
-J
-i

0
C

Z I I
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION "TABLE

0,



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-6
PROJECT NUMBER: 16841 DATE COMPLETED: November 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

DPHELEVý SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

fiGS _______________AMSL _______

TOP OF CASING 601.4 L)~I
GROUND SURFACE 586.04 4w >

SP SAND, fine grained, brown

-2

-4

-6

8

10

12

-14

-16

-18

-20

-22

-24

Bentor
Chips

1"Wel
Casing

Sand

1I Wel
Scree,

2.25B

WELL DETAILS
Screened interval:

586.0 to 581.0ti AMSL
10.0 to ¶5.0ft BGS

Length: 5f1
Diametr. in
$lo Si2e: 10
Material: PVC
Seal:

596.0 to 587,0O1 AMSL
0.0 to 9.011 BGS

Material: Bentonite Chips
Sand Pack:

587.0 to 581.0ft AMSL
9.0 to 15,0M1 BGS

Material; GIobal #5

nite

Pack

Ie
n

Ole

581,0
END OF BOREHOLE @ 15.M11 BGS

I-
0
I,
a

0

a
(.3

a
(D

a,
0

5Ca
Z)Wwx

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0 L



STRATIGRAPHIC AND INSTRUMENTATION LOG
(!9) (OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-6D
PROJECT NUMBER: 16841 DATE COMPLETED: December 14, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK •

DRILLING CONTRACTOR: TERRA-TRACE ELE_._SAMPLE

DEPTHELEV. ISAMPLESDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL _ j W.

TOP OF CASING 596.8 ujLGROUND SURFACE 596.0 W -
. . . . . . . . . ,, . .

2

-4

6-

-8

1 0

-12

-14

18

-20

22

-24

26

-28

-30

-32

-34

- 36

SP SANL), fine grained, brown

Bentonite
Chips

1- Well
Casing

Sand Pack

I, Wee
Screen

2.25"
Borehole

571.0
END OF BOREHOLE @ 25.0Oh BGS

0
t~.
a-

0

a:
C-,

0.

(I,
-J

w
C,

0
z

Clay at 25 ft BGS

WELL DETAILS
Screened interval:

577X0 to 572.0;1 AMSL
19.0 to 24.0Of BGS

Length: 51t
Diameter: in
Slot Size: 10
Material: PVC
Seal:

596.0 to 578.011 AMSL
0.0 to 18.0ft BGS

Material: Bentonile Chips
Sand Pack:

415.0 to 571.0ft AMSL
181..0 to 25.0f1 BGS

Malerial: Global #5

Lu
NOIES: MEASURING POINT ELEVAN IONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-7

PROJECT NUMBER: 16841 DATE COMPLETED: December 14, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
fBGS AMSL ,,

GROUND SURFACE 600.5 -

SP SANU, fine grainea, brown

-2

-4

-6

-8

-14

-16

-18

-20

-22

-24

Bento
Chips

Caaint

Send

W Ve
Scree

-- 2.25"
Boreh

WELL DEFTAILS
Screened interval:

590.5 to 585.51f AMSL
10.0 to 15.Of1 BGS

Length: 511
Diameter: lin
Slot Size: 10
Material: PVC
Seal:

600.5 to 591.5ft AMSL
0.0 to 9-0f1 BGS

Material: Bentonite Chips
Sano Pack:

591.5 to 585.5ft AMSL
9.0 to 15.011 BGS

Material: Global #5

nite

Pack

585.5

II
n

ole

END OF BOREHOLE @ 15.0fl BGS

C
q
a.
C

4

a.
1,
"I

e
e

CD
C

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0'



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-7D

PROJECT NUMBER: 16841 DATE COMPLETED: December 14, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
ft STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

4 AMSL a: _-j_

TOP OF.CASING 602.3 ajGROUND SURFACE 600.5 L

SP SAND, fine grained, brown

-2

-4

6

12

-14

16
-18

-20

22

-24

-26

-28

-30

-32

-34

-36

- 38

Bentonlie
Chips

1" Well
Casing

END OF BOREHOLE @ 26.0ft BGS

Clay at 26 ft BGS

C-

03

0

Sand Pac

Z",'t. ---- ',Well

Screen

-o- 2.25*
Borehole

WELL DETAILS
Screened interval:

580.6 to 575.5ft AMSL
20.0 to 25.Oft BGS

Length: 5f1
Diameter: fin
Slot Size: 10
Material: PVC
Seal:

600.5 to 581.5ft AMSL
0,0 to 19.0f1 BGS

Material; Bentonite Chips

Send Pack:
581.5 to 574.5ft AMSL
19.0 to 26.Oft BGS

Material: Global #5

k

03I NTS ESRN ON LVTOSMYCAG;RFRT URN LVTO AL



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-8
PROJECT NUMBER: 16641 DATE COMPLETED: December 14, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

D R IL L IN G C O N T R A C T O R : T E R R A -T R A C E E L E V . S A M P L E
DPHELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLft BGS AMSL -

TOP OF CASING 599.1 a:W
GROUND SURFACE 598.2 n M-

SP SAND, line grainedV, brown

-2

4

-6

10

-12

-14

16

-18

-20

- 22

-24

- Bentonite
Chips

I'Well
Casing

Sand

1W
Screi

2.25'
Borea

WELL DETAILS
Screened interval:

588.2 to 5B3,2"1 AMSL
10.0to 15,011 BGS

Length: 5ft
Diameter: lin
Slot Size: 10
Material: PVC
Seal:

IPack

ell

hiole

583.2
END OF BOREHOLE @ 15.0fI BGS

El

0

L-

598.2 to 589.2f1 AMSL
0.0 to 9.Oft 6GS

Material: Bentonite Chips

Sand Pack:

589.2 to 5832ft AMSL

9.0 to 15.011 BGS
Material: Global #5

__________ ___________________________________________________________________________ ~. ___________________________________ J -...---J. ~ I. - A ___________

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Pag 1 o 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: -VB-2-9

PROJECT NUMBER: 16841 DATE COMPLETED: January 12, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

DPHELEV. 
SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

ttBGS AMSL '_

GROUND SURFACE 598.3W>

SP~ SAND, tine grained, brown

-2

4

6

-10

-12

14

-16

16

20

-22

-24

- entc

V* We
Camn

Send

V//A -- 1 We

Scret

-- 2.25'

Boreh

WELL DE7ALS
Screened intervael

587.3 to 582.3ft AMSL
9.0 to 14.0'" BGS

Length: Stt
Diameter. 1 in
Slot Size: 10
Material: PVC
Seat:

596.3 to 588.3il AMSL
0.0 to 8.0t1 BGS

Material: Benoaite Chips

Sand Pack:
58&3 to 582.3ft AMSL
8.0 to 14.0,t BGS

Mateal: Global #5

nite

*11

Peek

n

Cie

582.3
END OF BOREHOLE @ 14,Oft BGS

Ix,

0.

0 NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-2-9D

PROJECT NUMBER: 16841 DATE COMPLETED: January 12, 2006

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: N. KUHL

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH I Afl-0DW.f NCCPQM,-4K 9 M n ELEV. SAMPLEDEPTH e'rD^'f,% . A Iti LJIcJtir,r , i ILJI ,0 f ^kVflrO =.. ,,, .•,

ft BGS Mm T'Q It

AMSL
MU4I'4I UJr' "V LL

TOP OF CASING 599.9
GROUND SURFACE 596.3

SP SAND, fine grained, well sorted, brown

2

4

-6

-8

10

-12

-14

-16

-18

-20

-22

24

-26

-28

-30

-32

-36

38
r
-40

P/SI

Ck
P'S

P/s.2-inch thick gravel and cobble layer with trace
sand at 26.Oft BGS r- 570.1

CL SILTY CLAY, trace gravel, hard, low
-- , inastirltv. Orav, dry

0

0-

END OF BOREHOLE @ 28.Oft BGS

568.3
WELL DETAILS
Screened interval:

575.3 to 570.3ft AMSL
21.0 to 26.0ft BGS

Length: 511
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

596.3 to 576.3ft AMSL
0.0 to 20.0hf BGS

Material: Bentonite Chips
Sand Pack:

576.3 to 568.3ft AMSL
20.0 to 28.0Of BGS

Material: Global #5

4- 4. _________ 4. ~ K
0
ix
D:

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-1

PROJECT NUMBER: 16841 DATE COMPLETED: November 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D.CRUICKSHANK

RI ING' C.•NTRACTOR: TERRA-TRACE

ELEV. SAMPLEDEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLft BGS AMSL

TOP OF CASING 601,0 - -J>
GROUND SURFACE 5964 z

SP SAND, fine grained, brown

-2

Sentonite
Chips

-4

6 -1 well
Casing

10 ::!:

Sand Pack

12 "':~I " "well

Screen

14 2.25
Borehole

END OF BOREHOLE @ 15.Oft BGS 581.4
WELL DETAILS

S16 ,Screened interval:
586.4 to 581.4ft AMSL
10.0 to 15,Oft BGS

Length: 51f
Diameter, lin

-18 Slot Size: 10
Material: PVC
Seal:

596.4 to 587.4ft AMSL

-20 
0.0 to 9.01 BGS

Material: Bentonite Chips
Sand Pack:

587.4 to 581.4ft AMSL
9.0 to 15.0f8 BGS

-22 Material: Global #5

-24

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

I-

0

f.

0

,j

S

0



STRATIGRAPHIC AND INSTRUMENTATION LOG

(OVERBURDEN) Page 1 ofI

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-2

PROJECT NUMBER: 16841 DATE COMPLETED: November 15, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE
DEPTH ELEV. SAMPLE
DETHG STRATIGRAPHIC DESCRIPTION & REMARKS fl MONITOR WELL ,fBGS AMSL I.W

TOP OF CASING 601.5 MI r
GROUND SURFACE 596.5 "-4.- . ,

+ + ' . " . .' . . ... . ...

SP SAND, fine grained, brown

-2

4

-6

-8

-10

12

14

-16

r*

-18

-20

S22

-24

Bent
Chip

1 "W

-4 Sand

Scr,

2.25"
Bore

WELL DETAILS
Screened interval:

586,5 to 5681.5ft AMSL
10.0 to 15.Oft BGS

Length: 5ft
Diameter:. in
Slot Size: 10
Material: PVC
Seat:

anite

ell

Pack

/ell
ne

hole

581.5
END OF BCOREHOLE CD 15.0ft BGS

596.5 to 587,5ft AMSL
0.0 to 9.Of BGS

Maleral: Bentonite Chips
Sand Pack:

587.5 to 581.5ft AMSL
9.0 to 15.011 BGS

Material: Global #5

0
ix
Z
W

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page I of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-3
PROJECT NUMBER: 16841 DATE COMPLETED: November 16, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH
fi BGS STRATIGRAPHIC DESCRIPTION & REMARKS

ELEV.
ft

AMSL
MONITOR WELL

I
TOP OF CASING 600.0

GROUND SURFACE 1 596.3

-2

-4

-- 6

-8

-10

-12

-14

16

18

-20

-22

-24

SP SAND. fine grained, brown J

w

Z
I

SAMPLE

l`F :-)u

- Bentonite
Chips

-- Well
Casing

581.3
END OF BOREHOLE @ 15,Oft BGS

Sand

1' We
Screei

2.25"
BoreI'

Screened Interval:
586.3 to 581.311 AMSL
10.0 to 15,0ft BGS

Length: Sit
Diameter. tin
Slot Size: 10
Material: PVC
Seal:

596.3 to 587.3ft AMSL
0.0 to 9.0ft BGS

Material: Bentonite Chips
Sand Pack:

587.3 to 581.311 AMSL
9.0 to 15,0ft SGS

Material: Global #5

Pack

n

0

0

(n

Z

,OTES•: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Poge i of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3"4
PROJECT NUMBER: 16841 DATE COMPLETED: November 16, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: D. CRUICKSHANK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL .. " . -ft BGs AMSL

TOP OF CASING 601A4: L
GROUND SURFACE 596.2 W•

Z

SP SAND, fine grained, Drown

-2

4

-6

--8

-10

-12

-14

-16

-18

-20

- 22

-24

i Bentonite
chips

-* Well
Casing

END OF BOREHOLE @ 15,011 BGS

Sand

1" We
Scree

%.--- 2.25'
Boreh

WELL DETAILS
Screened interval:

586.2 to 581 .211 AMSL
10,0 to 15,0of BGS

Length: 5f
Diameter 1in
Slot Size: 10
Material: PVC
Seat:

596.2 to 587.2f. AMSL
0.0 to 9.0ft BGS

Material: Bentonite Chips
Sand Pack:

587.2 to 581.211 AMSL
9,0 to 15.01f BGS

Material: Global #5

Pack

i1
n

Ole

D,
NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-4D

PROJECT NUMBER: 16841 DATE COMPLETED: December 14, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

ET BGS STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ftBGS AMSL x __ W____

TOP OF CASING 600.8 u
GROUND SURFACE 596.2 •

SP SAND, fine grained, brown

-2

-4

-6

8
-10

12

14

-16

-18

-20

22

24

r-26

-28

-30

-32

-34

-36

-38

- entonite
Chips

I* Well
Casing

571.2
END OF BOREHOLE @ 25.0ft BGS

Sand<V We
225*

WELL DETAILS
Screened interval:

576.2 to 571.2ft AMSL
20.0 to 25.Oft BGS

Length: 5ft
Diameter; 1in
Slot Size: 10
Material: PVC
Seal:

596.2 to 577.2ft AMSL
0.0 to 19.Mtt BGS

Material: Bentonite Chips
Sand Pack:

577.2 to 571.211 AMSL
19.0 to 25.01l BGS

Material: Global 95

Pack

~t ~ _____________________________________________________________________ ~. .1. - ~ -.------ '-------.---. ~ -.-.- I ~.1

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE

0



STRATIGRAPHIC AND INSTRUMENTATION LOG

(BEDROCK) Page 1 o01

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-5
PROJECT NUMBER: 16841 DATE COMPLETED: November 22, 2005
CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

ELEV.
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL M >-ftBGS AMSL "z•

TOP OF CASING 599.2 5 u 0oC)
GROUND SURFACE 595.9 Iz .

I'74Wm Ir

SP SAND2, Tine grained, brown

2

4

-6

8

10

Bentonil
Chips

V well
Casing

Sand P

te

ack

n.)

I-)

Ecr(0

10

12' Well
-1 Screen

14 -a-
"" Borehole

END OF BOREHOLE 1 15.011 BGS
WELL DETfAILS

16 Screened interval:
585,9 to 580,9f1 AMSL
10.o to 15.0fl BGS

Length: 511
Diameter: lin

-18 
S lo t S ize: 10

Material: PVC
Seal:

595.9 to 567.9ft AMSL
0.0 Io 8.0f1 BGS

-- 20 Material: Bentonite Chips
Sand Pack:

- 587.9 to 5B0,911 AMSL
.80 to 15.01hBGS

-- 22 Material: Global t5

-24

NOTESý MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(BEDROCK) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-6

PROJECT NUMBER: 16841 DATE COMPLETED: November 22, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH 
ELEV.

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELLflBS'AMSL Z Mui

TOP OF CASING 599. M =),() ,°
GROUND SURFACE 595.9 Z I L

TOP F CAING*599.

SP SMANU, Tflre grainle, brown

-2

-4

6

-8

10

12

-14

-16

-18

20

-22

-24

Bento
Chips

Casin

Sand

1* We

Scree

-2.25"

Borah

WELL DETAILS
Screened interval:

585.9 to 5809t1 AMSL
10.0 to 15.Mft BGS

Length: 51t
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

595,9 to 587.9M1 AMSL

0.0 to 8,0ft BGS
Matenal: Benlonite Chips
Send Pack:

587.9 to 580.9ft AMSL
8.0 to 15.011 BGS

Material: Global 615

'9

Pack

n

ole

580.9
END OF BOREHOLE @ 15.0ft BGS

0.

>

Li

ci
ci

NOIES: MEASURING POINT ELEVAt IONS MAY CHANGE: REFER T1 CURRENT ELEVAI ION TABLE

cc



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page 1 of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-7
PROJECT NUMBER: 16841 DATE COMPLETED: December 2,2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
Dt STRATIGRAPHIC DESCRIPTION & REMARKS fl MONITOR WELL " "

. g sA M S LX

TOP OF CASING 5j9.5 MM W L
GROUND SURFACE .96.2

SP SAND), fine grained, brown

-2

-4

6

-B

10
L

Bentanite
Chips

1I Well
Casing

Sand Pac

1I Well
Screen

2.25
Borehole

WELL DETAILS
Screened interval:

589.2 to 584.2ft AMSL
7.0 to 12.01t BGS

Length: 5ft
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

596.2 to 590.2ft AMSL
0.0 to 6.0ti BGS

Materal; Bentonite Chips
Send Pack:

590.2 to 584.2f( AMSL
6.0 to 12.011 BGS

Malterial: Global 05

:k

0

a:
cc,

0

-12

-14

-16

-18

-20

-22

-24

END OF BOREHOLE @ 12.011 BGS

Zi I..______ ____
W.

01

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE; REFER TO CURRENT ELEVATION TABLE



2

STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pe

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-7D
PROJECT NUMBER: 16841 DATE COMPLETED: December 14, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
ELEV. SAMPLE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL ____ _.__ _,.W

TOP OF CASING 597.0 r9 • • )GROUND SURFACE 59,82 =
__I

_____ _ _ _ __ ..... __ _ __ _ _ __ _ __ _ _ __ _ _ r_ _ ....... ..... __ __ _ _____

SP SAND, fine grained. brown

2

-4

-6

-8

10

12

14

16

18

:-20

-2.2

-24

-26

-28

-30

-32

-34

-36

-38

- Bentonite
Chips

- 1 Well
Casing

- Sand Pack

- 1* well
Screen

- 2.rh25'
Borehole!

571.2
END OF BOREHOLE @ 25.0Df BGS WELL DETAILS

Screened Interval:
577.2 to 572.211 AMSL
19.0 to 24,011 BGS

Length: 5ft
Diameter. 1in
Slot Size: 10
Matenal: PVC
Seal:

596.2 to 578.21t AMSL
0.0 to 18.011 BGS

Material: Bentonite Chips
Sand Pack:

578.2 to 571.21f AMSL
18.0 to 25.01t BGS

Material: Global #5

-I _______________________________________________________________________________________ L ____________________________________

0

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) pa 1 of I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB3-8
PROJECT NUMBER: 16841 DATE COMPLETED: December 2, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE
DEPTH ELEV. SAMPLE

STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
AMSL

I Im
TOPOF CASING 599.5 Ix ,

GROUND SURFACE 596.4 _1
_ _ .1 _ _ _- I _

SP SAND, tine grained, brown

-2

4

-10

12

14

K16

-18

-20

-22

-24

Bent
Chips

11 W,~Cash"

Sand

1WI
-. Scree

2.25-
Bore

WELL DETAILS
Screned interval:

589.4 to 584.Af AMSL
7.0 to 12,Oft BGS

Length; 5ft
Diameter. lin
Slol Size: 10
Material: PVC
Seel:

orilte

0l
19

Pack

all
In

*iote

584A4
END OF BOREHOLE @ 12.0ft BGS

596A4 to 590,4ft AMSL
0.0 to 6.0tl SGS

Material: Bentonite Chips

Sand Pack:

590.4 to 584.4ft AMSL

6.0 to 12,0i BGS

Material: Global #5

(x

0

-cc

c0

0

0•

~t. L

cx

cx

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Pag I of 1

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-9D
PROJECT NUMBER: 16841 DATE COMPLETED: December 13, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE .,,

ELEV. SAMPLE
DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL
ft BGS AMSL -J

w > •" . I
TOPUOF CASING 596.6 ._

GROUND SURFACE 595J JL
-2

-4

6

-8

-10

12

-14

16

-18

20

-22

-24

-26

28

30

-32

~-34

-36

-38

SP SAND, fine grained. brown

Bentonite
Chips

1 Well
Casing

570.7

END OF BOREHOLE @ 25.0ft BGS

Sand

1, We
Scree

2.25'
Boreh

WELL DETAILS
Screened interval:

576.2 to 571.21f AMSL
19.5 to 24,5ft BGS

Length: 5f1
Diameter: 1in
Slot Size: 10
Material: PVC
Seal:

595.7 to 577.21t AMSL
0.0 to 18.5ft BGS

Material: Benlonite Chips
Sand Pack:

577.2 to 570.7ft AMSL
18.5 to 25.0(M BGS

Materal: Global 05

Pack

II
n

ale

01

0

0

D
Im
Ir

!NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVAT ION TABLE



STRATIGRAPHIC AND INSTRUMENTATION LOG
(OVERBURDEN) Page o• I

PROJECT NAME: EXELON GENERATION HOLE DESIGNATION: VB-3-10
PROJECT NUMBER: 16841 DATE COMPLETED: December 16, 2005

CLIENT: EXELON DRILLING METHOD: GEOPROBE

LOCATION: BRAIDWOOD, ILLINOIS FIELD PERSONNEL: J. LUZWICK

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH ELEV. SAMPLE
STRATIGRAPHIC DESCRIPTION & REMARKS ft MONITOR WELL

AMSL 1% - wu

GROUND SURFACE 596.4_x

SP SAND. fine grained, brown

-2

-4

-6

10

12

14

-18

-20

-22

-24

Bentonite
Chips

1'-Well
Casing

Sand Pack

VWell
Screen

- 2.25'
Borehole

WELL DETAILS
Screened interval:

588.4 to 583.4ft AMSL
8.0 to 13.0ft BGS

Length: 5Et
Diameer l"in
Slot Size: 10
Material: PVC

Seal:
596.4 to 589.4ft AMSL
0.0 to 7.Oft BGS

Material: Bentonite Chips
Sand Pack:

589.4 to 583.4ft AMSL
7.0 to 13.0h1 BGS

Material: Global 05

END OF BOREHOLE @ 13.0ft BGS
583.4

0
L-
4

'0

0
-j

__________ t. ____________________________________________________________________ - _________

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE;,REFER TO CURRENT ELEVATION TABLE



SSTRATIGRAPHIC AND Ir
(OVERB

PROJECT NAME: EXELON GENERATION

PROJECT NUMBER: 16841

CLIENT: EXELON

LOCATION: BRAIDWOOD, ILLINOIS

DRILLING CONTRACTOR: TERRA-TRACE

DEPTH STRATIGRAPHIC DESCRIPTION & REMARKS

ft BGS
TOP OF CASING,

GROUND SURFACE

4STRUMENTATION LOG
URDEN)

HOLE DESIGNATION: VB-3-10D
DATE COMPLETED: December 16, 2005

DRILLING METHOD: GEOPROBE

FIELD PERSONNEL: J. LUZWICK

Page 1 of 1

MONITOR WELL
-J

0•Ur

SP SAND, fine grained, brown

-2

4

6

8

-10

-12

-14

-16

-18

-20

222

26

-28

-30

-32

1
-34

-36

573.0
END OF BOREHOLE @ 23.511 BGS

u

0

WELL DETAILS
Screened interval:

578,0 to 573.011 AMSL

18.5 to 23.5ft BGS

Length: 5ft

Diameter. in

Slot Size: 10

Material: PVC

Seal:
596.5 to 580.0ft AMSL

0.0 to 16.5ft BGS

Material; Bentonite Chips

Sand Pack:
580W0 to 573,Oft AMSL

16.5 to 23.5ft BGS

Material: Global #5

a
ir
D
m
ir

NOTES: MEASURING POINT ELEVATIONS MAY CHANGE: REFER TO CURRENT ELEVATION TABLE

0. -
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APPENDIX D

RESULTS FROM RADIOISOTOPE ANALYSES

D.1 TRITIUM

D.2 OTHER RADIOISOTOPES

016841 (12)
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ENVIRONMENTAL, INC. QUALITY ASSURANCE PROGRAM
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QUALITY POLICY

Itis the policy of the Environmental, Inc., Midwest Laboratory to perform

all technical work In accordance with specific written requirements. The

requirements are contained in the quality assurance program manual, technical

procedures and- study plans. This policy applies to all employees of

Environmental, Inc. and will be enforced in all areas of the laboratory. If it Is

determined that the needs of the laboratory or our clients are not 'adequately

met, the requirements may be revised.

AUTHORIZATION AND APPROVAL

The Quality Assurance Program defined herein has been approved by

the management of Environmental, Inc., Midwest Laboratory. The Quality

Assurance Manager is authorized to develop and. implement the procedures

required to attain these goals. This program defines the quality related

operations of the Environmental, Inc., Midwest Laboratory.

Quality Assurance Manager f4 2.L
S. A. Coorlim

Laboratory Manager
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1.4 DUTIES

The duties of various levels of responsibility are listed below: Duties may be delegated to
qualified personnel.

1.4.1 Laboratory Managqer

1.4.1.1 Provide quality control of all analytical results.

1.4.1.2 Establish, maintain and review analytical procedures.

1.4.1.3 Write and I or approve programming for data reduction.

1.4.1 A Hire personnel sufficient to handle -sample work load.

1.4.1.5 Review contract specifications and monitor laboratory compliance to the
specifications.

1.4.1.6 Assist in training personnel.

1.4.1.7 Provide general supervision to- assure good laboratory practice is
followed.

1.4.1.8 Effect and monitor required corrective actions subsequent to external and
Internal audits.

1.4.2 QualitvAssurance Manaoer

1.4:2.1 Maintain and/or review control charts for instrument performance and
backgrounds. Investigate any out-of control conditions and Issue
corrective action requests when necessary.

1.4.2.2 Maintain up to date postings and provide proper notification and training
in accordance with applicable regulations and contract commitments.

1.4.2.3 Perform and maintain QA / QC scheduled checks.

1.4.2.4 Investigate and initiate non-conformances or out-of control conditions and
issue corrective action requests when necessary.

1.4.2.5 Maintain a schedule formin-house quality control samples. Review spike,
blank and cross-check results. Initiate corrective action for non-
conformances and out of limit results.

1.4.2.6 Participate in all client and agency audits.

1.4.2.7 Effect and monitor required corrective actions subsequent to external and
internal audits.

1-2



Revision 1, 10-01-03

1.4.3 Proiect Coordinator

1.4.3.1 Compile and review reports of analyses to clients.

1.4.3.2 Review data for accuracy and reasonableness.

1.4.3.3 Assist in quality control of analytical results.

1.4.3.4 Review contract specifications and monitor laboratory compliance to
specifications.-

1.4.3.5 Assist in audits by contractors.

1.4.4 Laboratory Supervisor

1.4.4.1. Ensure that analytical procedures are followed.

1.4.4.2 Assist the Laboratory Manager in maintaining quality control.

1.4.4.3 Inspect laboratory notebooks.

1.4.4.4 Train personnel.

1.4.4.5 Schedule work of laboratory including quality control samples.

1.4.4.6 Prepare standard reference material and check sources for calibration of
equipment. Establish counter efficiencies as required.

1.4.4.7 See that good laboratory and housekeeping practices are followed.

1.4.4.8 Inform management of problems or the need for equipment maintenance
or personnel. Order necessary supplies.

1.4.4.10 Inspect the work of technicians at hold points, if necessary, to assure
accuracy of analyses.

1-3
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1.4.5 Laboratory Technician

1.4.5.1 Perform analyses in accordance with analytical procedures.

1.4.5.2 Follow good. laboratory practices and maintain clean, organized work
area.

1.4.5.3 Enter all data on a work sheet according to an identifying number
specifying the analysis, dates of analysis and data necessary to trace
accuracy of measurement.

1.4.5.4 Schedule sample counting so that delivery dates may be met.

1.4.5.5 Inform supervisor of supplies required and any problems with equipment
used.

1.4.5.6 Perform required calibration or performance tests, on instrumentation
which could affect accuracy of measurement.

1.4.5.7 Perform quality control samples, as required, for recertification.

.1.4.5.8 Follow safe laboratory practice, including knowledge of fire regulations
and actions required in case of a chemical or radioactive material spill.

1.4.6 Counting Room

1.4.6.1 Schedule sample counting and data reduction. Perform special requests
for data reduction and sample counting as needed.

1.4.6.2 Run performance checks and background measurements as required.

1,4.6.3 Maintain adequate supplies for functioning of counting room
instrumentation. Order liquid nitrogen and other counting room gases, as
required.

1.4.6.4 Maintenance and repair of counting room equipment.

1.4.6,5 Perform energy and efficiency calibrations, as required. Establish counter
efficiencies, as required. Inform management If these are not within
prescribed limits.

1.4.6.6 Review data for accuracy and reasonableness. Check for compliance to

contract specifications.

1.4.6.7 Maintain instrumentation files.

1-4
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SECTION 2.0 QUALITY ASSURANCE PROGRAM

CRITERIA I1 IN NRC 10 CFR 50. APPENDIX B

2.1 PURPOSE

To describe the specific objectives of the Environmental, Inc; Midwest Laboratory Quality
Assurance Program (QAW-1).

2.2 PROGRAM OBJECTIVES

The QAP is designed to provide the necessary procedures and actions taken by
management to ensure that results of studies and analyses are acceptable to both clients
and regulatory agencies. The specific objectives are as follows:

2.2.1 To ensure that technical personnel who collect and analyze samples and
generate data are adequately trained.

2.2.2 To provide confidence In the methods, techniques, and procedures used to.
collect and analyze samples and generate data.

2.2.3 To provide assurance that methods, techniques, and procedures are documented
and approved.

2.2.4 To ensure'that groups and individuals who collect and analyze samples and
generate data comply with contractual specifications and quality
assurance/control requirements in performance of their work.

2.2.5 To ensure that the required QA/QC documentation is generated and that such
records are adequate and complete.

2.2.6 To ensure that prompt correclive. action measures are implemented by
management to correct conditions of unacceptable quality.

2.2.7 To provide a quality assurance documentation file which is identifiable and
traceable to each item.

2.3 PROGRAM REQUIREMENTS

Individual and General Subcontractor agreements must identify any applicable quality
assurance requirements to be incorporated in the supplier's quality assurance program.
Procurement documents must require the supplier to incorporate appropriate quality
assurance program requirements into their subtier procurement documents. All
procurement documents and any changes to these documents are reviewed and
approved prior to release by the Project Manager or his/her designee.

Technical procedures are prepared for all activities involving the following:

2,3.1 Performance, calibration, and maintenance of field and laboratory equipment.

2.3.2 Sample collection, analyses, storage, and disposition.

2.3.3 Data collection, reduction, processing, storage and disposition.
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2.4 PERSONNEL QUALIFICATIONS and TRAINING

Laboratory procedures are performed by qualified personnel. The qualifications and
training necessary to become a staff member at EIML are as follows:

2.4.1 Qualifications

The qualifications necessary to become a staff member of Environmental, Inc.
are listed in the Quality Control Program (QCP-1).

2.4.2 Training

Personnel shall be trained in the principles of the quality assurance program or
other quality programs as they apply to their duties. The Quality Assurance
Manager or a qualified designee shall perform quality assurance program
training.

Personnel shall be trained in quality control and analytical procedures before
analyzing samples submitted by clients. Training shall be performed by the
laboratory supervisor or a qualified designee and documented on Orientation and
Training Form, GOF:A-8, and shall consist of the following steps:

2.4.2.1 Employees shall familiarize themselves with the written procedures.

2.4.2.2 Observe the procedures as performed by a qualified analyst.

2.4.2.3 Performance of the procedure under the instructions of a qualified
analyst.

2.4.2.4 Demonstration of competence in the procedure by analysis of quality
control samples, with the attainment of specified precision and accuracy.

2.4:3 Certification

Personnel shall be considered certified to a procedure upon completion of
training. The laboratory supervisor or qualified designee will review the data and
the analyst's technical understanding of the procedures.
If employee performance during training is acceptable, the certification form
(GOF:A-8) shall be completed, including a description and the number of the
procedure for which the person is being certified, signed, and dated by the
laboratory supervisor or qualified designee. Each procedure for which a
technician is certified shall be listed separately. A copy of the certification form for
each technician shall be kept on file and available for inspection.

2.4.4 Performance Review

Annual performance reviews shall be conducted to ensure that laboratory
performance is in accordance with quality assurance requirements, written
procedures end accepted laboratory practice. Performance reviews shall be
documented on Form GOF/A-29.

2-2



Revision 1, 10-01-03

SECTION 3.0 DESIGN CONTROL

CRITERIA Ill IN NRC 10 CFR 50. APPENDIX B

Design control Is not applicable.
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SECTION 4.0 PROCUREMENT DOCUMENT CONTROL

CRITERIA IV IN NRC 10 CFR 50, APPENDIX B

4.1. PURPOSE

To describe the quality provisions to be incorporated into procurement documents for the
purchase of materials, equipment and services.

4.2 RESPONSIBILITY

The department responsible for purchase of materials, equipment and/or services shall
identify and document quality provisions as required on procurement documents (e.g.,
agreements, purchase requisitions/orders). 'This is the responsibilty of the Laboratory
Manager.

4.3 QUALITY PROVISIONS

Provisions to be included in the various. types of procurement documents are described
as follows:

4.3.1 Work Scope

A statement of the scope of the work to be performed by the supplier shall be
included in procurement documents for calibration services, instrument repair
services and all agreements.

4.3.2 Technical Requirements

Procurement documents shall contain or reference applicable, technical
requirements that describe the material, equipment or service to be furnished.
These requirements may include equipment specifications, drawings, codes,
regulations, procedures, instructions and required quality assurance
documentation.

4.3.3 Documentation Required

Procurement documents must reference those documents and records to be
submitted by the supplier to EIML for information, review-or approval.,

4.3.4 Quality Assurance Requirements

All procurement documents and any changes to these documents are reviewed and
approved by the Quality Assurance Manager or designee prior to release. All
purchase orders for quality related. items must include a reference to the reporting
requirements of 10 CFR 21 and, when applicable, traceability to known standards.

Subcontractor agreements may identify additional quality assurance program
requirements to be incorporated into sub-tier procurement documents (e.g.
10CFR50, App. B).
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SECTION 5.0 INSTRUCTIONS, PROCEDURES, AND DRAWINGS

CRITERIA V IN NRC 10 CFR 50, APPENDIX B

5.1 PURPOSE

To describe responsibilities and requirements for the preparation of manuals and study
plans.

5.2 RESPONSIBILITY

The Laboratory Manager or designee is responsible for the preparation of procedures
manuals and study plans.

5.3 REQUIREMENTS

Technical procedures may be presented in either quality control manuals, procedures
manuals, sampling manuals., study plans, or other document type.

5.3.1 Title Page

Each manual or study plan shall contain a title page with the following
information, as appropriate:

5.3.1.1 Document type and Document title.

5.3.1.2 Approver's signature,

5.3.1.3 Revision number and date.

5.3.1.4 A statement of proprietary nature, if applicable.

5.3.2 Study Plans

A Study plan, prepared for a client, shall describe the activities or tasks to be
accomplished, and contain the following information:

5.3.2.1 Client name.

5.3.2.2 Project title and Project number.

5.3.2.3 Contractual background and/or commitments.

5.3.2.4 Statement of work to be accomplished.

5.3.2,5 Federal, State, or local regulations or regulatory guides to be
satisfied, as applicable.

The Proposal, accepted by the client, satisfies most requirements for. a study
plan.
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5.4 QUALITY ASSURANCE

All quality related documents undergo a periodic review. The time between successive
reviews shall not exceed 36 months. The reviewer documents the review of the quality
related document by completing the information on the Document Review Log. The
review Is performed to ensure that:

5.4.1 The latest edition for all technical procedures are included.

5.4.2 Technical procedures support the requirement of the EIML Quality Assurance
Manual.

5.4.3 Technical procedures are updated to reflect changes In methods or operations
of the laboratory.
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SECTION 6.0 DOCUMENT CONTROL

CRITERIA VI IN NRC 10 CFR 50, APPENDIX B

6.1 PURPOSE

To describe the controlled and non-controlled copies of the quality-related documents
and procedures and the Individuals responsible for their preparation, review, approval,
issuance, revision, and distribution. These documents mayinclude procedure manuals,
quality contro/assurance manuals, document change notices, study. plans, etc.

6.2 LIST OF DOCUMENTS

The documents and the individuals responsible for preparation, review and approval are
identified in the Quality Assurance Program Manual sections as listed below:

Procurement Documents QAP 4.0
Study Plans QAP 5.0
Technical Procedures QAP 5.0
Supplier Documents QAP 7.0
Quality Inspections QAP 10.0
'Project Reports QAP 10.0
Calculation Control Procedures QAP 10.0
Test Programs CAP 11.0
Calibration Records CAP 12.0
Sample Control Procedures CAP 13.0
Data Control Procedures QAP 13.0
Record Storage CAP 13.0
Nonconformance Reports CAP 15.0
Quality Assurance Records CAP 17.0

6.3 DOCUMENT DISTRIBUTION PROCEDURES

6.3.1 Documents and procedures distributed internally to EIML personnel shall be
Issued as CONTROLLED documents. Recipients of documents •shall
acknowledge receipt by initialing the Document Control Log. Individuals
distributing revised documents shall physically remove older versions of the
document at the time of distribution to ensure that only the latest revisions
remain in the laboratory.

6.3.2 Procedures distributed externally shall be marked NON-CONTROLLED and
shall be issued for information only. The distribution list shall be kept on file.
Acknowledgment by the recipient is not required.

6.3.3 Record the individual to whom the document is distributed and their affiliation,
the identification number and title of the document; the revision or issue date,
and the date of distribution in the Document Control Log.

6.3.4 Send the document or revised and updated materials to the individuals listed.
Include any special information as to handling.
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6.3.5 Maintain a file for each document. The file shall include a record of each
revision, the original document and the Document Control Log listing the
person to whom the document was issued, date of distribution and affiliation,

6.4 DOCUMENT REVISION PROCEDURES

6.4.1 If a portion of a document page is revised,: the revised portion will be indicated
with a vertical line on the right hand side of the page, followed by the latest
revision number.

6.4.2 If the entire page is revised, the latest revision number and revision date need
only be indicated on the revised page.

6.4.3 Revision: numbers and dates are presented on the title page and on each page
of all controlled documents. If a different method of revision is used, It will be
noted in the respective controlled document.

6.4.4 Revisions to each controlled document are reviewed, and approved by the
Laboratory or Quality Assurance manager. Revised documents to individuals
then replacethe original documents.

6.4.5 Handwritten changes to documents will be permitted If the revision Is
documented and approved on an "EIML Bulletin", form QA-07. The form is
distributed to clients requiring approval of procedures prior to implementation.
The "Bulletin Records Log", form QA-08, will document distribution of the
bulletin. A procedural revision must be completed by the time of the next
scheduled document review.
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SECTION 7.0 CONTROL OF PURCHASED MATERIAL, EQUIPMENT AND SERVICES

CRITERIA VII IN NRC 10 CFR 50, APPENDIX B

7.1 PURPOSE

To describe several methods which may be utilized, if necessary,* to evaluate the
capability of suppliers to meet procurement document requirements, to accept
purchased items or services, including receipt inspection and certificate review and to
identify and control nonconforming items and services. Technical personnel and the
purchasing department are responsible for choosing and implementing the appropriate
supplier evaluation methods.

7.2 SUPPLIER EVALUATION METHODS

7.2.1 Initial Performance

A product of chemical, reagent, standard or other laboratory equipment should
demonstrate satisfactory performance upon analysis of quality control
samples.

7.2.2 Past Experience

Evaluate past ability of the supplier to provide a satsfactory product. The
information to be evaluated can include, but not be limited to the following:

7.2.2.1 Experience of known user of suppliers product.

7.2.2.2 In-house records of previous procurement actions, product
operating experience, and analytical results.

7.2.3 Supplier Product Information

7.2.4 Supplier's Quality Documents

Review and evaluate a supplier's quality-related documents and records (such
,as Quality Assurance Manuals, procedure manuals, etc.)

7.2.5 Surveillance Audits of Subcontractors and/or Suppliers

Acceptance of procured items shall be based on conformance to recognized
quality, previous performance'and grade as specified In purchase requisition
and shall show no adverse reactions when used for analysis of blanks and
spiked samples. Purchased items shall be reagent grade chemicals (where
applicable) of recognized formulation. Audits of suppliers shall be conducted
only if warranted by conditions.

7.2.6 Supplier Quality Survey

Estimate the supplier's capabilities by direct evaluation of supplier's facility,
personnel and quality assurance programs, if applicable.
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7.3 RECEIPT INSPECTION

The receipt inspection procedure described below shall be followed by EIML personnel.

7.3.1 Check the procurement document against the item or service received.

7.3.2 Document the disposition (accepted, rejected) etc.) of item or service by issuing
a Receiving Report describing item briefly and initialing.

7.3.3 If item or service is rejected, state the reason on the procurement document.
Notify the Purchasing Department and Laboratory manager to contact the
supplier for their recommended disposition and technical justification.'

7.4 NONCONFORMING ITEMS

The procedures specified below shall be followed in the Identification and control of
nonconforming items or services.

7.4.1 Inform the Laboratory Manager of any suspected nonconforming Item or
service.

7.4.2 Segregate and label the nonconforming purchased items or services to
preclude their use.

7.4.3 Document nonconformance on the appropriate form, such as copy of
procurement document and file a copy with supplier evaluation records.
Indicate the requirements violated.

7.4.4 Notify the Purchasing Department to Initiate appropriate action.
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SECTION 8.0 IDENTIFICATION AND CONTROL OF MATERIALS. PARTS, COMPONENTS

CRITERIA Vill IN NRC 10 CFR 50, APPENDIX B

8.1 PURPOSE

To describe the requirements for the Identification, and control of samples; date, reports,
calculations, and purchased items or services.

8.2 PROCEDURES

Procedures for the identification and control of materials, parts and components shall
be approved by theLaboratory Manager or his/her designee.

8.3 SAMPLES AND DATA

Samples and I or data collected shall be controlled and identified as to type, client,
project number, unique number, date, and location 'according to the EIML Quality
Control and Technical Procedures Manuals.

8.4 REPORTS

All reports are submitted for review to the Laboratory or Quality Assurance manager.
Signature by the reviewer is required.

Reports, referred to in the sections below are compilations of data, usually in a monthy,
quarterly or annual format.

8.4.1 Draft reports submitted for review shall be identified and paginated. The author
shall provide the client, project number, date and project name on the first
page.

8.4.2 A draft report, final report or report section are accompanied through the review
process by a Report Review Record form, 800-1. The form is initiated by the
author, completed by the reviewer, and retained as a quality assurance record.

8.4.3 Commentary on reports are recorded by the reviewer on the Editorial Comment
and Revision form, 800-2. These records shall be retained as quality
assurance records.

8.5 PURCHASED ITEMS

8.5.1 Purchased items shall have their, identity established either on the item or on a
record traceable to the Item. Identification of purchased items shall be unique.

8.5.2 For items which do not fall into off-shelf items and standard chemicals and
reagents, the status of any inspection and tests performed on the item shall be
noted. Off-shelf items shall be checked against the purchase order and the
receiving date will be marked on the container. Other purchased items which
are inspected or tested by or for EIML shall be identified as either accepted,
reworked to specifications, or rejected.

8.5.3. Certificates shall be traceable to the item, or to test results and analyses.

8-1



Revision 1, 10-01-03

SECTION 9.0 CONTROL OF SPECIAL PROCESSES

CRITERIA IX IN NRC 10 CFR 50, APPENDIX B

'This section is not applicable.

4
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SECTION 10.0 INSPECTION

CRITERIA X IN NRC 10 CFR 50, APPENDIX B

10.1 PURPOSE

To describe the requirements for the inspection and verification of the qualityof work.

102 REQUIREMENTS

10.2.1 Inspection Is the responsibility of the Laboratory Manager or designee. Data Is
reviewed for validity, compliance with the study plan and for quality
assurance/control requirements. Quality related documents applicable to the
work will be Identified in the quality inspection.

10.2.2 Inspections are performed by individuals outside of the activity process being
inspected. The reviewer should possess adequate knowledge and experience
In the procedures, processes and activities of the technical area under review.
The reviewer should verify that:

10.2.2.1 Analyses were completed.

10.2.2.2 The technical approach was proper.

10.2.2.3 Quality assurance/control tasks were performed.

10.2.2.4 Calculations were verified.

10.2.2.5 Review forms were signed and dated.

10.2.3 Questions concerning draft reports are recorded by the reviewer on an Editorial
Comment and Revision form, 800-2. The comments are then returned to the
author for resolution of comments or correction.

10.2.4 Documents returned to the author for review and resolution are resubmitted for
the same level of review and approval as the original document. The author
indicates his I her review and resolution by signing and dating the Report
Review Record form, 800-1.

10.2.5 Final review and approval is made by the Laboratory Manager who indicates
approval of the report by signing the title page. Final reports are dated as to
month, day and year.

10.2.6 If draft reports are submitted to the client for review and comments, the reports
will be unsigned and have the words, "DRAFT SUBJECT TO CHANGE", or
words to that effect printed on the title page.
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SECTION 11.0 TEST CONTROL

CRITERIA XI IN NRC 10 CFR 50. APPENDIX B

11,1 PURPOSE

To describe the requirements for the control of Test Programs.

11.2 REQUIREMENTS

11.2.1 All testing is performed in accordance with approved method procedures, The
written test procedures include or reference the requirements or acceptance
limits contained In applicable design, procurement, or regulatory comment. The
Laboratory Manager or qualified designee is responsible for the implementation
of test control programs. The test procedure shall include:

11.2.1.1 A description of the testing method, and instructions for using test

equipment and instrumentation.

11.2.1.2 Instrumentation, maintenance and calibration.

11.2.1.3 Equipment required.

11.2.1,4 Environmental conditions (where required).

11.2.1.5 Acceptance and rejection criteria.

11.2.1.6 Procedures for data collection and storage.

11.2.1.7 Methods for documenting or recording test data and results, and
review of test results.

11.2.2 Environmental, Inc. participates in Interlaboratory Comparison (crosscheck)
studies administered by Environmental Resources Associates, and others, and
based on previous programs conducted by the USEPA. Any resuJts which are
outside the. two sigma level from the known shall be reviewed to find the cause
of the deviation. Results outside the 3 sigma level shall be investigated and the
reason for deviation and any corrective action shall be documented.

11.2.3 Internal spike and blank samples shall be analyzed in accordance with the
schedule specified on form, 1100-1. This schedule may be revised depending
on the availability of standards.

11.2.4 Evaluation of duplicate and split sample analyses are used to assure
reproducibility of measurements within established limits of precision and
variation. Between five and ten percent of all samples received by the
laboratory are analyzed in duplicate.
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SECTION 12.0 CONTROL OF MEASURING AND TEST EQUIPMENT

CRITERIA XII IN NRC 10 CFR 50, APPENDIX B

12.1 PURPOSE

To describe the requirements for the control of measuring; test inspection, and other

data-gathering equipment. Equipment maintenance and calibration shall be the

responsibility of the Laboratory Manager and subject to requirements of the Quality
Control Procedures Manual.

12.2 EQUIPMENT PROCUREMENT

Equipment used for analyses, studies, and reports and testing shall be procured end

controlled by the Laboratory Manager or designee.

12.3 EQUIPMENT IDENTIFICATION

A unique identification number shall be assigned to each piece of equipment. The

identification number of equipment used for data or sample collection shall be

recorded by the. user on appropriate laboratory data sheets. This will serve as a basis

for determining the past performance of an instrument If it is found to be "out of

calibration".

12.4 CALIBRATION PROCEDURES

Written procedures, either furnished by the manufacturer, or approved by the

Laboratory Manager, shall be used for the calibration of equipment.

12.5 CALIBRATION

Equipment shall be initially calibrated and shall be recalibrated at regularly scheduled

Intervals against certified measurement standards that have known and valid
traceability to recognize national standards.

12.6 EFFICIENCY CALIBRATION STANDARDS

Efficiency calibration, standards shall be used that are traceable to the National

Institute of Standards and Technology (NIST). Should no national standard exist, the

basis (standard used) for the calibration shall be documented.
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12.7 EFFICIENCY CALIBRATION FREQUENCY

Efficiency calibration frequency for equipment shall be based upon the type of
equipment, its accuracy, use and stability characteristics, and on other conditions
affecting measurement control. Calibration frequency can be adjusted on the basis of
historical calibration requirements., Frequency can either be shortened or lengthened
only when the results of previous calibration data provide definite indications that each
action will not adversely affect the accuracy of, the equipment as used. Counting
equipment shall be calibrated at least annually or before each use, If applicable, or
after repair, If such repair could influence the calibration.

12.8 PERFORMANCE STANDARDS

Performance standards need not have an accurately known disintegration rate, e.g.,
need not be a standard source traceable to NIST. Performance standards should be
of relatively long half-life, such as strontium-90 or cesium-137, should be of sufficient
radiochemical purity to allow correction for decay. Standards should be prepared in
such a way as to prevent physical damage or loss of activity from handling.

12.9 PERFORMANCE CHECK FREQUENCY

Instrument performance is checked according to the schedule in the Quality Control
Procedures Manual (OCPM), Section 4.0

12.10 CALIBRATION STATUS

Equipment requiring periodic calibration shall be identified with a calibration label,
showing the equipment's calibration status, date calibrated, due date and initials~of
the technician. Equipment requiring calibration, without the. calibration status
indicated, or whose calibration due date has passed, is considered "out-of-
calibration".

12.11 CALIBRATION / MAINTENANCE RECORD

Calibration and Maintenance Records shall be maintained for each piece of
equipment subject to calibration and for each associated calibration standard. Active
records will be maintained and accessible for review as needed. Inactive records are
filed separately.

12.12 FILES

Files shall be maintained by the Quality Assurance Manager, or designee, for each
piece of equipment and for each standard. Files shall include, where applicable, the
following records or information.

12.12.1 procurement documents

12.12.2 company assigned identification number

12.12.3 description of item,

12,12.4 manufacturer's serial number, if applicable

12.12.5 acceptance and / or test data
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12.13 CALIBRATION SERVICE

Outside calibration sources may be used if they can demonstrate their ability to
perform the work satisfactorily and can demonstrate their capability of tracing their
calibration standards to a recognized national or known, source. EIML shall require
outside calibration sources (suppliers) to furnish4 objective evldenvce that' calibration
standards are traceable to national or known sourceprior to use.

12.14 OUT-OF-CALIBRATION EQUIPMENT

If at the end of a calibration frequency period, equipment is found to be "out-of-
calibration", an investigation shall be conducted to determine the application of the
equipment since the last calibration. The investigation shall also determine If
corrective action is necessary to provide assurances that the quality of data
generated by the use of the equipment has not been compromised.

12.15 USER TRAINING

Users shall be trained in the proper use and application of the equipment.

12.16 USER RESPONSIBILITY

Users of equipment are responsible for proper use and care. Any equipment whose
calibration is suspect because of failure; damage, or mishandling or whose calibration
due date has passed shall not be used. The equipment shall be marked 'out-of-
service".
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SECTION 13.0 HANDLING, STORAGE AND SHIPPING

CRITERIA XIII IN NRC 10-CFR 50, APPENDIX B

13.1 PURPOSE

To* describe the requirements for the handling, shipping and preservation of'samples,
data, and records.

13.2 SAMPLE AND DATA CONTROL

13.2.1 Handling, storage, shipping, prevention from contamination, and preservation of
samples, and original field data shall be accomplished by qualified individuals
according to written technical procedures approved by the Laboratory Manager
of EIML or his/her designee.

13.2.2 Procedures for sample and / or data control shall includefrom collection through
analysis to storage and final disposition. All samples will be disposed In
accordance with procedures given in EIML Quality Control Program.

13.3 SAMPLE STORAGE

Samples will be retained as follows:

13.3.1 For analysis of short-lived isotopes only, samples will be held two months after
collection or until any detected activity has decayed to below the required
minimum sensitivity.

13.3.2 Samples requiring storage in a cooler or freezer will be held three months after
collection.

13.3.3 No sample will be disposed of until at least 30 days after analyses have been
completed, reviewed and reported to the client.

13.3.3 Other processed and unprocessed samples will be held for a minimum six
months from the date of-collection. These samples will be discarded unless
alternative instruction are received from the client.

13.4 RECORD STORAGE

Original data records shall be stored in such a manner as to minimize the risk of loss by
fire, flood, etc., and from possible deterioration by extreme conditions of temperature
and humidity. The identification, storage, and retrieval of quality records shall be
performed according to Section 17.0 of this manual.

13.5 QUALITY ASSURANCE

The identification, storage, and retrieval of quality records shall be performed according
to Section 17.0 of this manual.
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SECTION 14.0 INSPECTION, TEST, AND OPERATING STATUS

CRITERIA XIV IN NRC 10 CFR 50, APPENDIX B

14.1 PURPOSE

To describe the requirements for reporting the status of programs with respect to

equipment operating condition and maintenance requirements.

14.2 EQUIPMENT STATUS

Copies of equipment status records shall be maintained by EIML personnel. Equipment
which is non-conforming, Inoperative, malfunctioning, or out-of-service for repair,

maintenance, or calibration shall be so identified by tagging to prevent its inadvertent

use.
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SECTION 15.0 NONCONFORMING ITEMS

CRITERIA XV IN NRC 10 CFR 50, APPENDIX B

15.1 PURPOSE

To describe the procedure for reporting project nonconformance identified through
means other than audit.

15.2 PROCEDURES

Approved methods of reporting non-conformance as described in the Qualify Control
Procedures Manual (QCPM), Section 12.0, may be used in lieu of a Nonconformance
Report. Nonconformance records shall be maintained by the Quality Assurance
Manager.

15.2.1 Originator

15.2.1.1 Inform the Laboratory Manager of the non-conformance. Initiate a
Nonconformance Report Form.

15.2.1.2 Describe the nonconformance and reference the document which
specifies the requirement. Sign and date the Nonconformance
Report.

15.2.1.3 Send report to the Quality, Assurance Manager for review and
completion,

15.2.2 Quality Assurance

15.2.2.1 Segregate the nonconforming item or service to prevent its
inadvertent use.

15.2.2.2 Complete the remainder of the Nonconformance Report form.
Record the nonconformance in the appropriate log.

15,2.2.3 State the corrective action to be taken and include the date on which.
corrective action was or will be completed.

15.2.2.4 Describe the objective evidence reviewed to verify implementation of
corrective action. Sign and date the Nonconformance Report Form,

15.2.2.5 Send the non-conformance report to the Laboratory Manager for
final processing.
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15.2.3 Laboratory Manager

15.2.3.1 Notify the client, if necessary, on the nonconformity and any

corrective action to be taken. Record clients comments and

suggestions or any agreements made with the client.

NOTE: The client shall be notified only after suitable in-house action is

taken to correct the nonconformity.

15.2.3.2 Sign and date the Nonconformance Report Form.

15.2.3.3 Return original to the Quality Assurance Manager.

15.2.4 In such instances where departmental approval control forms for. reporting
problems (e.g., "Malfunction Report Form for Instrumentation") are utilized, the

same basic procedure is followed, with copies of the pertinent documents sent

to the appropriate individuals.
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SECTION 16.0 CORRECTIVE ACTION

CRITERIA XVI IN NRC 10 CFR 50, APPENDIX B

16.1 PURPOSE

To describe corrective action measures for non-conformances to work.

16.2 REPORTING NON-CONFORMANCES

Non-conformances are reported to the Laboratory Manager. A nonconformance to a
study plan and/or quality assurance/control requirement shall be reported on the
appropriate forms, Including Nonconformance Report, Audit Finding Report, or EIML-
specific problem report form. The report shall contain a concise statement of the
requirement and the nonconformance.

16.3 CORRECTIVE ACTION STATEMENT

Within five days of notification of a nonconformance, the Quality Assurance Manager in
concurrence with the laboratory manager will complete a corrective action statement.
The statement shall contain the following:

16.3.1 The apparent cause of the condition.

16.3.2 The action taken to prevent recurrence of the condition.

16.3.3 The scheduled date for completion of corrective action.

16.4 SIGNIFICANT NON-CONFORMANCES

16.4.1 Description

16.4.1.1 Deviation from prescribed requirements contained in study plans or
technical manuals.

16.4.1.2 Data, or the lack of data, which does not meet predetermined
technical limits and could jeopardize project goals.

16.4.1.3 Use of obsolete materials and/or data.

16.4.1.4 Non-conformances of a repetitive nature.

16.4.2 Response

Significant non-conformances shall be reported immediately to the Laboratory
Manager. The Laboratory Manager or designee 'shall investigate the
nonconformity, and respond promptly with a corrective action statement,

16-1



Revision 1, 10-01-03

16.5 DRAFT REPORTS

16.5.1 Corrections snd Commentary

Drafts of reports for which corrections or comment resolutions are required
shall be returned to the author for corrective action.

16.5.2 Review

Documents which are corrected or modified shall be reviewed by the individual
or department that reviewed the original draft report. Any comments or
corrections, not incorporated into the document, shall be addressed on the
Report Review Record form, 800-1.
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SECTION 17.0 QUALITY ASSURANCE RECORDS

CRITERIA XVII IN NRC 10 CFR 50, APPENDIX B

17.1 PURPOSE

To define and describe the quality assurance records and general requirements for their
custody and disposition, the procedure for processing project records into a quality
assurance records file, and the requirements for their storage, preservation, and
safekeeping.

17.2 QUALITY ASSURANCE RECORDS

17.2.1 Quality assurance records are defined as that minimum amount of
documentation necessary to support the validity of work, and which would allow
the work to be recreated, If necessary.

17.2.2 Quality assurance records (Project-specific) are maintained under control of the
Quality Assurance Manager or designee (for the duration of the Project.

17.2.3 Records common to all projects shall be stored in generic record files. Records
Include quality control sample data, instrument charts, calibration records, etc.

17.2.4 Records necessary to document activities performed in the monitoring program
are described in the Quality Control Procedures Manual QCPM-1. These
sections describe calibration of equipment, analysis of duplicates, spiked and
standard solutions, control of counting equipment, data reductions, reporting of
data and records storage,

17.3 PROJECT RECORDS

17.3.1 Project records shall be moved to storage promptly after project completion.
Project-specific records may be dispositioned to the client on a periodic
(annual) basis at the clients discretion. Data not shipped to the client will be
dispositioned according to Section 17.4.

17.3.2 Organization of project records for submission to storage is the responsibility of
the Laboratory Manager or designee.

17.3.3. All project-specific records shall be packed in containers so as to preserve the
quality and integrity of the records. Each container shall clearly identify Its
contents as to project name and number, client, and specific records contained
therein.
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17.4 RECORDS STORAGE

17.4.1 Records shall be stored in such a manner as to prevent deterioration, damage
from condensation, and theft or vandalism.

17.4.2 After completion of the study or submission of the annual report, project-
specific records shall be packed in appropriately labeled containers, and stored
temporarily in a fireproof safe (no more than two years). Access to the safe is
limited to EIML management.

17.4.3 After one to two years the records shall be transferred to general storage and
maintained for a minimum of five years. After five years, a written request to
dispose of the records may be made to the client. .if the client requires the
records to be retained, the Laboratory Manager may choose to either continue
storing them or return them to the client. Records may be returned to the client
at any time after the five year retention period in the general storage area.
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SECTION 18.0 AUDITS

CRITERIA XVIII IN NRC 10 CFR 50. APPENDIX B

18.1 PURPOSE*

To describe the auditor training program and the responsibilities of those who
participate In the audit function, the method for scheduling audits (internal and external),
the requirements for audit preparation and notification, including audit plan
development, applicable document review, audit checklist preparation, and audit
notification, performance of audits, including the pre-audit conference, preparation and
documentation of audit findings, the post-audit conference, the preparation and
distribution of the audit reports and to describe the steps to be taken to assure that
corrective action on audit findings is adequate and complete.

18.2 AUDITOR TRAINING

18.2.1 Basic TrainIno

Internal and external audits shall be performed by persons Who have either a
degree In a technical field, satisfactory work experience in a technical field, or
knowledge and experience in the field of quality assurance. Auditors shall have
or be given training to achieve the required level of competence. Training shall,
as minimum, include the following.

18.2.1.1 Specific training In the content and objectives of the Quality
Assurance Program Manual, QAP-1.

18.2.1,2 Participation, as a team member, in at least two internal or external
audits led by an experienced auditor.

18.2.2 Supplemental Training

Training shall be supplemented where necessary by participation in
professional short courses covering quality assurance principles, including
auditing.

18.2.3 Documentation

A training file will be maintained for each auditor with appropriate
documentation of training phases, courses and experience.

18.3 RESPONSIBILITIES

18.3.1 Auditors

Audits are performed by the Quality Assurance Manager and assisted by, If
required, a technical specialist. Auditors shall have the organizational freedom
to identify problems, to initiate, recommend or provide solutions to quality
problems, and to verify implementation of corrective action. Auditors shall have
no direct responsibilities for the technical aspects of the study audited.
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18.3.2 Quality Assurance Manager

The Quality Assurance Manager has the overall authority and responsiblity for
implementing the requirements of Section 18.0 and insuring that the
requirements are followed by each auditor. The duties of the Quality
Assurance Manager include the following.

18.3.2.1 Plan, schedule, conduct, and analyze audits.

18.3.2.2 Insure that all audits are performed and closed-out according to
written procedures.

18.3.2.3 Report the status of audit programs to upper management on a
regular basis.

18,3.2.4 Document the results of each audit.

18.3.2.5 Review the results of each audit with laboratory management

18.3.2.6 Prepare an Audit Finding Report for each nonconformance.

18.3.2.7 Maintain a file for all Audit Reports and all Audit Finding Reports.

18.3.2.8 Verify that corrective action has been implemented to resolve non-
conformances.

18.4 AUDIT SCHEDULES

18.4.1 The audit program shall be scheduled and implemented to ensure coverage of
the applicable elements of the Quality Assurance Program,

18A4.2 Audits of the Quality Assurance Program shall be performed periodically. Audits
shall be performed more frequently if results of previous audits indicate a
greater frequency is necessary. The need for more frequent audits shall be
based on the following considerations:

18.4.2.1 The importance of the activity to the successful completion of the
program.

18.4.2.2 Significant changes in the functional areas of the. quality assurance
program, such as significant re-organization or procedural revisions.

18.4.2.3 A suspected nonconformance in an item or service.

18.4.2.4 The necessity to verify implementation of required corrective action.

18.4.3 Audits for projects shall be performed according to contractual agreements.
Comprehensive audits performed in support of a project may, at. the discretion
of the Quality Assurance Manager, serve to satisfy the requirements of the
annual audit.
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18.5 AUDIT PREPARATION

18.5.1 The auditor shall develop a written audit plan. It shall include, but not be limited

to, the following information:

18.5.1.1 Organization to be audited.

18.5.1,2 Purpose of Audit.

18.5.1.3 Reference to applicable documents.

18.5.2 The auditor shall prepare an audit checklist to cover the activities to be audited.
The activities to be compared, verified, or identified shall be listed on the
checklist.

18.5.3 Pertinent information shall be obtained and reviewed by the auditor. This
information can be found in study plans, technical procedures, quality control I
assurance manuals and specifications.

18.5.4 The auditee shall be notified at least two weeks pdor to the planned date of the
audit.I1

18.6 AUDIT PERFORMANCE

18.6.1 Pre-audit Conference

The auditor may conduct a pre-audit conference at the audit site with the
management of the organization to be audited, The purpose of the meeting will
be to:

18.6.1.1 Introduce auditors.

18,6.1.2 Meet counterparts.

18.6.1.3 Confirm the purpose and scope of the audit.

18.6.1.4 Discuss the sequence and duration of the audit.

18.6.1.5 Review previous audit results.

18.6.1.6 Establish channels of communication,

18.6.1.7 Arrange post-audit conference.
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18.6.2 Audit Checklist

The audit checklist prepared by the auditor shall be used to provide a
systematic approach to the assessment. The checklist shall be used as a
guide and shall not restrict the audit. Audit results may necessitate that
additional information be added to assure that an activity is adequately
controlled.

18.6.3 Audit Findings

18.6.3.1 The auditor shall record each finding on an Audit Finding Report
form. The form shall be prepared accoirding to procedures in
Section 18.7.

18.6.3.2 When a finding is detected, sufficient investigation shall be
conducted to identify the basic cause of the finding.

18.6.3.3 Any finding requiring immediate corrective action shall be reported
to the auditee.

18.6.3.4 Audit findings shall be stated in clear, concise statements of fact,
which identify the problem. Persons in the audited organization who
can attest to the validity of the findings shall be identified by name.

18.6.4 Post-audit Conference

At the conclusion-of the: audit, a post-audit conference, may be held with the
audited organization. Those persons shouldbttendwho can verify the validity
of the findings and can assist in correcting any problems identified. The
objectives of the post audit conference shall be to:

18.6.4.1 Discuss audit findings.

18.6.4.2 Determine and resolve any errors or misunderstanding regarding the

findings.

18.6.4.3 Reach agreement on validity of the findings.

18.6.4.4 Recommend corrective action for findings and improvements for
observationS.

18.6.4.5 Establish a tentative plan for corrective action and implementation.
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18.7 AUDIT FINDING REPORTS

18.7.1 Completion of the Audit Finding Report form shall be the responsibility of the
auditor and the management of the audited organization.

18.7.2 The Audit Finding Report shall be used to record all findings identified during
audits, including their resolution.

18.7.3 Each Audit Finding Report shall be assigned an audit finding number which

consists of the audit identification number and a sequential number.

18.7.4 Quality Assurance

The Quality Assurance Manager maintains audit files, containing original Audit
Finding Reports, documentation of corrective action responses, and final audit
reports. Closed Audit Finding Reports are filed as quality assurance records.

18.8 AUDIT REPORTS

18.8.1 The auditor shall be responsible for the preparation and distribution of an audit
report within 30 days of the post-audit conference.

18.8.2 An audit report shall contain the following elements:

18.8.2.1 The name of the audited organization ( laboratory, technical
discipline, project or supplier ), project number and the date on
which the audit was conducted.

18.8.2.3 The name of each auditor.

18.8.2.4 Personnel contacted during the pre- and post-audit conferences,
and during the performance of the audit.

18.8.2.5 Documents which serve as a basis for the audit (title, revision

number and revision date).

18.8.2.6 A brief statement of the purpose of the-audit.

18.8.2.7 A general statement based on results of the audit, including a brief
statement of any findings.

18.8.2.8 Recommendations for correcting non-conformances or improving
the quality of work.

18.8.2.9 Observations of problem elements that could be improved, but
which require no corrective action response.

18.8.2.10 An itemized list of audit findings together with assigned Audit
Finding Report numbers.
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18.9 AUDIT FOLLOW-UP

18.9.1 Corrective Action Responses

The auditor shall review any response to findings to assure corrective action
has been adequately completed or scheduled.

18.9.2 Classification of Responses

The auditor shall classify each finding as either unresolved", "open", or
I closed".

18.9.2.1 Unresolved Status

"Unresolved" status is reserved for findings with unacceptable
planned corrective actions, or those findings not responded to In the
time specified. The auditor shall inform the auditee in writing of any
unsatisfactory response and specify a reply due date.

18.9.2.2. Oven Status

The "open" status is reserved for those findings that have
acceptable planned corrective action, but remain open pending
verification..

18.9.2.3. Closed Status

The "closed* status is reserved for those findings for which
corrective action has been implemented.'

18.9.3 Verification Methods

Verification of corrective actions shall be made by one of the following methods:

18.9.3.1 Review of the documentation or certification that corrective action
has been implemented.

18.9.3.2 Examination of the affected area in the next scheduled audit.

18.9.3.3 Re-audit of the affected area.

18.9.4 Closure Procedures

18.9.4.1 Audit Findinqs

The auditor shall indicate closure of audit findings by indicating the
method used to verify implementation of corrective action on the
AUDIT FINDING REPORT and signing and dating the form.

18.9.4.2 Audit Report

The Audit Report will be closed upon satisfactory completion of
corrective actions for all findings.

18-6



TidS'~flSWS9daMSLEA - -~A - .Wa-



APPENDIX F

HYDRAULIC CONDUCTIVITY ANALYSES
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Time (sec)

RISING HEAD TEST

Data Set: C:\...\MW-105.aq-t
Date: 03/15/06 Time: 14:28:04

PROJECT INFORMATION

Company: CRA
Client: Exelon - Braidwood Station
Project: 16841-07
Location: Braceville, Illinois
Test Well: MW-105
Test Date: 10/20/2-005

AQUIFER DATA

ISaturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-105)

Initial Displacement: 2.__6 ft Static Water Column Height: 19.29 ft
Total Well Penetration Depth: 9.29 ft Screen Length: 9.29 ft
Casing Radius: 0.083 ft Wellbore Radius: 0.333 4t

Gravel Pack Porosity: 0.3

SOLUTION
Aquieer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.02358 cm/sec y4 = 2.773 ft

Loain:Baevle Ilni



10. T

..
E 0

a~

0.1 J

5 'm

0 .0 1 II _,___!__________________,_,,___,_,

0. 40. 80. 120. 160. 200.

Time (sec)

RISING HEAD TEST

Data Set: C:\...\MW-107.aqt
Date: 03/15/06 Time: 14:27:59

PROJECT INFORMATION

Company: CRA
Client: Exelon - Braidwood Station
Project: 16841-07
Location: Braceville, Illinois
Test Well: MW-107
Test Date: 10/20/2005

AQUIFER DATA

Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-107)

Initial Displacement: 1.96 ft Static Water Column Height: 10.59 ft
Total Well Penetration Depth: 7.66 ft Screen Length: 7.66 ft
Casing Radius: 0.083 ft Wellbore Radius: 0,333 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.04697 cm/sec yO = 2.472 ft
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RISING HEAD TEST

Data Set: C:\ ... \MW-109.aqt
Date: 03/15/06 Time: 14:27:54

PROJECT INFORMATION

Company: CRA
Client: Exelon - Braidwood Station
Project: 16841-07
Location: Braceville, Illinoi~s
Test Well: MW-109
Test Date: 10/20/2005

AQUIFER DATA

Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-109)

Initial Displacement: 2.1_55 ft Static Water Column Height: 7.67 ft

Total Well Penetration Depth: 7.67 ft Screen Length: 7.67 ft

Casing Radius: 0.083 ft Wellbore Radius: 0.333 ft

Gravel Pack Porosity: 0.3

1 SOLUTION

A Aquifer Model: Unconfined Solution Method: Bouwer-Rice
=0.03278 cm/sec y = 2.878 ft
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RISING HEAD TEST

Data Set: C:\...AMW-112.aqt
Date: 03/15/06 Time: 14:27:47

PROJECT INFORMATION

Company: CRA
Client: Exelon - Braidwood Station
Project: 16841-07
Location: Braceville, Illinois
Test Well: MW-112
Test Date: 10/20/2005

AQUIFER DATA

Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-112)

Initial Displacement: 1.87 ft Static Water Column Height: 8.1 ft
Total Well Penetration Depth: 8.1 ft Screen Length: 8.1 ft
Casing Radius: 0.083 ft Wellbore Radius: 0.333 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.01154 cm/sec yO = 1.714 ft
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RISING HEAD TEST

Data Set: C:\Documents and Settings\mborkowskG\Deskog-2-3.aqt
Date: 02/10/06 Time: 14:28:12

PROJECT INFORMATION
Company: CRA

Client: Exelon - Braidwood Station
Project: 16841
Location: Braceville, Illinois
Test Well: G-2
Test Date: 02/02/2006

AQUIFER DATA

Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (g-2)

Initial Displacement: 6.56 ft Static Water Column Height: 17.94 ft
Total Well Penetration Depth: 24.5 ft Screen Length: 5. ft
Casing Radius: 0.083 ft Wellbore Radius: 0.333 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.02618;cm/sec yO = 6.89 ft
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RISING HEAD TEST

Data Set: C:\Documents and Settinqs\mborkowski\Desktop\P-2.aqt
Date: 02/10/06 Time: 14:28:29

PROJECT INFORMATION

Company: CRA
Client: Exelon - Braidwood Station
Project: 16841
Location: Braceville, Illinois
Test Well: P-2
Test Date: 02/02/2006

AQUIFER DATA

Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (p-2-1)

Initial Displacement: 6.66 ft Static Water Column Height: 7.04 ft
Total Well Penetration Depth: 8.7 ft Screen Length: 5. ft
Casing Radius: 0.083 ft Wellbore Radius: 0.333 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.05158 cm/sec yO = 3.376 ft
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RISING HEAD TEST

Data Set: C:\Documents and Settings\mborkowski\Desktop\P-2-2.aq~t
Date: 02/10/06 Time: 14:28:21

PROJECT INFORMATION

Company: CRA
Client: Exelon - Braidwood Station
Project: 16841
Location: Braceville, Illinois
Test Well: P-2
Test Date: 02/02/2006

AQUIFER DATA

Saturated Thickness: 25. ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA8 (-2-2)

Initial Displacement: 6.66 ft Static Water Column Height: 7.04 ft
Total Well Penetration Depth: 8.7 ft Screen Length: 5. ft
Casing Radius: 0.083 ft Wellbore Radius: 0.333 ft

Gravel Pack Porosity: 0.3

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.05585 cm/sec yO = 3.817 ft
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APPENDIX G

WATER WELL INVENTORY RECORDS
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Page I ILLINOIS STATE GEOLOGICAL SURVEY

Wete? Well TOP Bottom

sand dolomitic white to brn pnk crs to f 0 10

till, dolomitic, sandy, gray, pebbly 10 15

sand dolomitic silty white-brn pnk rndd 15 20

till dolomitic sandy silty gray pebbly 20 45

shale 45

no sample 75 80

shale 80 90

sandstone 90 95

coal 95 100

underclay 100 105

sandstone 105 115

shale 115 135

sandstone .35 145

maquoketa limestone, siltstone, shale 145 260

Galena limestone 260 460

Decorah limestone 460 515

Platteville limestone 515 640

Glenwood limestone sandstone dolomite sh 640 740

St. Peter sandstone 740 875

Shakopee dolomite, sandstone 875 995

Total Depth 
1647

Permit Dates Permit O* 0

COMMANM Varner C W ,..

FARM Braidwood City

DATE DRILLED January 1, 1937 NO. I

E L E V A T I O N 5 7 7 G L C O U N T Y N O . 0 0 0 1 0 
. .,.. . ... 

..... .... . . . ...

LOCATION 1310'N line, 257'E line of SW

LATITUDE 41.263908 LONGITUDE - 88.218222 -

COUNTY Will API 121970001000 8 - 32N -9



Page 2 ILLINOIS STATE GEOLOGICAL SURVEY

Driller's Log filed

Survey Sample Study filed

Sample set I 1933 (0' - 1603')

Varner C W Braidwood City I

COUNTY Will API 121970001000 8 - 32N - 9E
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Page I

W1'ater well

ILLINOIS STATE GEOLOGICAL SURVEY

Top Sottca

topsoil, sand

brown sand

gray sand

blue clay

sandy clay

sandy shale

some rock in shale

S 0
5 20

20 28

28 55

55 60

60 7:
71 80

Total Depth

Casing: 5' GALV STEEL from 0, to 62'

Grout: NEAT CEMENT from 0 to 20.
Size hole below casing: 5,

Water from limestone, shale at 71 to 80-.

Static level 8' below casing top which is 1' above GL

Pumping level 20, when pumping at 20 gpm for 2 hours

Driller's Log filed
Location source: Platbook verified

Permit Det.: October 11. 19?3 Pezmit 01 26025

COINANY Griffy. Cecil D.

nATE DWLLEp November 5. 1973 NO.

ZLV3K~IOul 0

LOCA~TION "W NW SW
LA6TITUDE 41,252164

COUNTY Will

COUNlTY' tiO. 24083

LOXG~tMZ- 88.206057

"1.P 121972408300 16 - 32N - 9E
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iLLIOt 0S, G27ocG. U0C P OT UEWACHi G"ECJ'L0C!C-iL / VAIt21- ýU W.' LYý ,U I ur;. iý. -

VýýINVJFNE PROPER V," I LOCATID;'

- ILLINOIS DEPEARTMENT OF PUBLIC HEALTI-l
V•._L CONSTRUCTION REPORT

1. Type of WV/l /
a. Dug . Boyec, Hole Dicum. ,) in. Dapt , t, (

Curb muterial - . Buried Slob: Yes 1No
b. Driven . Drive Pipe Diam. _ Ln. Depth __ It.
c. DrilledZ_.. Finished in Drift__ . In .

Tubula___ Gravel PacI:ked . .
d. Groiit:

(1- 1; .. . . M (F ..... (Ft.... )
[ .... ! " 7

1,• ',Ot i, /7

at depth to '"', Lft. Sec. //i- ILLI
14. Screen: Dt•ir1. -_ _in. Twp..12/ I I --

Length: - ft. Slot__ _ _ _ a. " I-'- K.-

Elev.

2. Distance to Nearest:
Building Ft.
Cess Pool
Privy --
Septic T•an 1r-, _.__
Leaching Pit

Seepage Tile Field
Sewer (non Cast iron)
Sewer (Cast iron)
Barnyard
Manure Pile

15. Casing and Linar Pips L- I I I

16. Size Role bhIov, ~.' r:. c
17. Static level ft(2.i. bkilav ccsing "op v"M:ýb is-. I

above, z..n~'ev! nun levelS 1~e n CfC".
gprn for ____iotus. §

-1. Or;ATIpNS. ?tASS:A) nzpT!ouC.7

.~ I.-

3. Is viater ftom this v.ell to be useed for himan consumntion?
Yes .___-_, No

,,. Date well completed /

S. Permrnnn, Pump Ino-dlled? Yes 5 ,-X . b -

Manufacturer3)Z-it' Tp
Capacity /g.m. Depth of setting--,

6. Well Top Sealed? Yes -..- No

7. Pitless Adaptor Installed? Yes No

8. Well Disinfected? Yes " No

9. Water Sniple Submitted? Ye_ _ lb ___-
C --- - -

_______________ ___ 1

________-~ -

REARKZU:

IDPH- 4.06S
WAR6

A2Z~C~d~

(CO~rIIUE 0 S~EPARATE SHýEýE IF N4ECESSARY)

SIGNED\4KAA$4fIL%4X --bATF- /7"1
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DRILLERS LOG

VILLAGE OF BRA1DWOOD, TEST 1HOLE NO. 1

From ToForrnatiio

Hjunus
Sand
Clay
Sands tone
Shale

Dr ille r:
Date drilled:
County No.
A uthority:
County:
Locat ion:

0 44 17
17 Z7
Z7 65

65 75
TD

J. Bolliger and Sons
April 1950
IZZa
J, W. Crenshaw
Will
501 N line, 1300' W line of Section 17,

T. 32N., R. 9E.

n-



0
P 

'

DRILLERS LOG

VILLAGE OF BRAIDWOOD, TEST HOLE NO. Z

Forrmation

H umus
Tight sand
Hard sandy clay, no water

Driller: J. Boll
Date drilled: April I
County No. 1223
Authority: J, W.
County: Will
Location: 50' N 1

T. 321I

From To

0 z
2 15

15 27
TD

.iger and Sons950

Crenshaw

ine, 2650' W line of Section 17,
R., R. 9E.
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DRILLERS, LOG

VILLAGE OF BRAIDWOOD, TEST HOLE NO,. 3

Formation From To

Humu6

Sand
Hardpan
Sand
Sands tone
Shale, soapstone

0 2
Z Z5

25 Z7
27 30
30 715
75 79.

Driller:
Date drilled:
County No.
Authority:
County:
Location:

J. Bolliger and Sons
A pril 1950
IZZ4
J. W. Crenshaw'
Will
30' W line, 1800' N line of Section 17,
T. 32N., R. 9E.
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DRILLERS LOG

VILLAGE OF BRAIDWOOD, TEST HOLE NO. 2

Formation Thickness Top Bottom

Sand yellow
Sand yellow
Fine gray sand

Gray sandstone 171
Gray sandstone
Softens at Z8'
Hard again 33'. Fine gray sand

Cemented with lime
Hard gray sandstone
Hard gray sandstone
Hard gray sandstone and coal

Hard gray. sandstone and coal
Hard gray sandstone and coal

5
6.5
5
5. 5
5
5. 5
5
5. 5
5
5. 5
5
5. 5
5
5. 5
5

0
5

11.5
16. 5
22
Z7
32. 5
37. 5
43
48
53. 5
58.5
64
69
74. 5

5
11.5
16.5
22
Z7
32. 5
37. 5
43
48
53. 5
58. 5
64
69
74. 5
79. 5Stopped drilling at 80'

Driller:
Date drilled:
County No.
Authority:
County:
Location:

J. P. Miller Artesian Well Co.
July 195 5
1225
J. P. Miller Artesian Well Co.
W ill
330' S line, 330' E line of NW NW

Section 17, T. 32N. , R. 9E.

ý- ý-ýD 5- ý:5
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DRILLERS LOG

VILLAGE OF BRAIDWOOD, TEST HOLE NO. 3

Formation Thickness Top Bottom

Dirty sand
Fine sand
Fine sand
Hard blue clay and
Soft ZZ', hard 23'.
Hard blue clay and
Sandstone 331
Sands tone
Sands tone

5 0

boulders 18'
Moved hole ahead 2'

boulders

6.5 5.
5 11.5
5.5 16.5
5 22
5.5 27

.5 3z. 5
5.5 37.5
5 43
5.5 48
2. 5 53.5

5.
11.5

16.5
Z2
27
32. 5
37.5
43
48
53. 5
56

Sands tone
Sandstone and somee coal

Driller:
Date drilled:
County No.
Authority:
County:
Location:

J. P. Miller Artesian Well Co.
July 1955
1226
3. P. Miller Artesian Well Co.
Will
330' N line, 3301 W line of Sectiont 17,
T. 3ZN., R. 9E.

ý- ý-)-o IS, )'-ý
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Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water Well 
i :

sandy soil to 2', 2' orange sand

fine sand Boulder 11' With is chips

hard blue glacial clay

hard blue glacial clay

hard blue glacial clay

sandstone 30 1/2'

sandstone

sandstone

sandstone

sandstone

sandstone. Gray clay 58'

gray clay

gray clay

gray clay

gray clay

gray clay

gray clay

gray clay

hard gray clay

hard gray clay

Total Deptb

Ii

16

22

27

32

37

43

48

53

58

64

69

* 74

79

* 5

90

95

100

5

16

22

27

32

37.

43

48

53

58

64

69

74

79

85

90

95

100

106

106

p~ermit #1 0
Permit Date:

COMPANY Miller, J. P. Art. Well

FARM Braidwood City

DATE DPRLLEDJuly 1, 1955 NO. 0001

ELEVATION 0 COWZ NO. 01227

LOCATION 330'N line. 330'E line of SE NE

LATITUtDE 41.255505 LONGITUD/E - 66.227621

COUNTY Will API 121970122700

F FT..

18 - 32N - 9E
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Page I ILLINOIS STATE GEOLOGICAL SURVEY

Water Well Top Bottom

sandy soil to 2', 2' orange sand 0

line sand Boulder 11' With is chips 5 11

hard blue glacial clay .1 16

hard blue glacial clay 16 22

hard blue glacial clay 22 27

sandstone 30 1/21 27 32

sandstone 32 37

sandstone 37 43

sandstone 43 48

sandstone 48 53

sandstone. Gray clay 58' 53 58

gray clay 64

gray clay 64 69

gray clay 69 74

gray clay 74 79

gray clay 79 85

gray clay 85 90

gray clay 90 95

hard gray clay 95 100

hard gray clay 100 106

Total Depth 106

Paxult Datet Permit #z 0

COMPAMY Miller, J. P. Art. Well

FAm• Braidwood City

DATE DRILI.DJuly 1, 1955 No. 0001

EL,'wT~o1 0 COUNTY No. 01227

LoC.,TION 330'N line, 330'E line of SE NE

LA.TITUDE 41.255505 LONGITUJDE - 88.22762-1

COUNTY will API 121970122700 18 -32N 9E



Page 2 ILLINOIS STATE Page2 ILINOS SATEGEOLOGICAL SURVEY

Driller's Log filed

Miller, J. P. Art. Well Braidwood City 0001

COUNTY Will API 121970122700 18 - 32N - 9E



While Copy -
I11. Otpt of Public .Ili

YellowCo~y -Well Cont[Ador
Blue Copy -Well Owne.l

INSTRUCTIONIS TO DRILLERS

FILL IN ALL PERTINENT INFORMATION REQUESTED , MAIL ORIGINAL TO STATE DE-

PARTMENT OF PUBLIC HEALTH, ROOM 616 STATE OFFICE BUILDING, SPRINGFIELD,

ILLINOIS, 62706, DO NOT DETACH GEOLOGICAL/WATER SURVEYS SECTION, BE SURE TO

PROVIDE PROPER WELL LOCATION. A

~.9e~v' ~3)
ILLINOIS DEPARTMENT OF PUBLIC HEALTH

WELL CONSTRUCTION REPORT

L. Type of Well
a. Dug__. Bored . Hole DiamL in, Depthý .ft,

Curb naterial , Buried SIlC YeaNo-.
b. Driven Drive Pipe Diam. _..in, Depth fl,

c. Drilled- . Finished in Drift - , In Rock .

Tubula r , Gravel Packed_ _
d . G ro u t : .. .. ) ,. . T o (? i ,)

(KIND)~ ~ FROM (Il) T: F.

14,

15.

Drille:hI ' U tlrih L icen No
Permit No, Date 2LiILL,... .,Doe.

nt depthS,, o.LO ft. Sec. \i

Screen: Dian......n. Twp.
Length:- t, Slot_ ... Rge.

Elev, •

Casing and Liner Pipe

m. (I.). Kind nd 1U, ht Prom (FL) Th (Ft.) SHOW
-i LOCATION IN

SKCTION FLAT

'J

7,

2. D istance Io fleares i: - (
Building Fl, Seepage Tile Field 5
Cess Pool Sewer (non Cast Iron) -

Privy Sewer (Cast Iron)

Septic Tank . 2 _ Barnyard

Leaching Pi1 Manure Pile -

3, Is w'aler I OnR this Well Io be used for human consumption?
Yes l •o

4. Date well cmlt

5, Permanent P ipplsfalled7 Yes 4. .... No

Manufacturer.'IypLY
Capacity I gpm Depth of setting .. .... fP.

6. Well Top Sealed? Yes NO

7, Pilless Adaptor Installed? Y , No____________

8I Well Disinfected? Yes No

9. Waler Sarnple Submitted? y " 'ýN

ADMK:

16. SieHaole below casing: In,

17. Static levelh~.~..t. below casing top which ls1 ..4......... ft.
above ground level. Pumping level.Z It. when pumping atIL
gpm for 4.. hours,

1. FORMdATIONJS PASSED THROVOlI THICKNESS DEPTH Of
BOTTOS

(CN1111UE ON SEPARATE• SH, EET IF NECE•SSARY)

IDPI! 4.065
10/69
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Page I ILLINOIS STATE GEOLOGICAL SURVEY

Water well i Top Býtto

cinders 02

yellow sand 2 6

fine gray sand to medi=m, loose 6 14

gray clay, gravel and boulders imbedded 14 29

hard gray s & cl mixture,used pulldowns 29 49

gray hard shale 49 65

Total Depth 65

Driller's Log filed

Permit Date: Permit , 1 C

COMPANY Lsayne Western Co.. inc.

IA"M Braidwood Village

DATE DRILLED February 1, 1957 No. 00c-

COUNT'y NO. 01229
XLEVATION

LOCATION
LATITUDE

COUNTrY

0

6503S line, 650"E line of sw
41.262320 LONGITUDE - 88.200523

Will API 121970122900 9 - 32N - 9E



Ibile Copy -
llI. Deit. otPublic Health

Yellow Copy - Well Contiacloi
Blue Copy - Well Owner

INST' NS TO DRILLERS

FILL IN ALL PERTINENT INFORMATION REQUESTED AND MAIL ORIGINAL TO STATE
DEPARTMENT OF PUBLIC HEALTH, BUREAU OF.ENVIRONMENTAL HEALTH, 535 WEST
JEFFERSON, SPRINGFIELD, ILLINOIS, 62701, DO NOT DETACH GEOLOGICAL/WATER
SURVEYS SECTION. BE SURE TO PROVIDE PROPER WELL LOCATION,

Ce - .

EYS WELL RECORDWATER SURVILLINOIS DEPARTMENT OF PUBLIC HEALTH
WELL CONSTRUCTION REPORT

I. Type • f Well Depth A t.
a. Dug_ , Bored-, Hole Diam. , Depth

Curb material . Buried Slob: Yes No-__. __

b. Driven Drive Pipe Dia., in. Depth,,,"Oft,
c. DrilledX._ Finished in Drift , In 11ok•

Tubu la , Gravel Packed ,

d, Grout: ..
(KIND) F'ROM (h•) TO (Ft.

I ,L ,,,

2. Distance to NegLest:
Building __CQ Ft. Seepage Tile Fields.....
Cess Pool Sewer (non Cost iron)
Privy .. .. .... . . . Sewer (Cast iron)

Septic Tank • Barnyard
Leaching Pit Manure Pile

3. Is water from this well to be used for human consumption?
Yes N• o__

4. Date well completed

5. Permanent Pu Installed? Yes. __.. No

Capacity..gq D Deh of setling ft.

6. Well Top.Seoledy'?"e

7. Pitless Adaptor installe? es,

Well Disinfected? Yes No _______

Water Srmnple Submitted? Yes - No

Duiem (in.) Kind end Weight Flom (Ft.) to (Ft.) L HOCTO WiLOCATI'ON IN

.-0 SECTION PLAT

16, Size Hole belowcasing:
17. Static levelE ft. below -casin which is /ft,

above ground level, Pumping level / ft. when pumping

qpm for _ hours.

IR - ; ATIONS PASSo D THROUGH T•HICK•NS. I DEPTHOF

r

8

9

REMARlKS: ýCOl wX-'X~

IDPH~ 4,065

10-7?

K4 - P I

(CONTINUE ON SEPARATE SHEET IF NECESSARY)

SIGN & T



izee.-
Pave I ILLINOIS STATE GEOLOGICAL SURVEY

LZ

Water Well Top Bottom

sandy clay

sand

sandy clay

blue clay

shale, coal, rock

shale

Total Depth

Casing: 51 GALV STL 15 from 0 to 60'

Grout: NEAT CEMENT from 0 to 20.

Size hole below casing: 5'

Water from shale at 61' to 86'.

Static level 12, below casing top which is 1' above GL

Pumping level 60' when pumping at 4 gpm for 5 hours

Driller's Log filed

Location source: Platbook verified

0

20

60

6Z i

5

10

20

60

61

86

86

Peradt t 321255
Permit Date: September 9, 1974

COMPANY Griffy. Cecil D.

PARK

DATE DpJIT.ED October 5, 19

ELEVATION 0

LOCATION SE SW SW

LATITUDE 41.261388

COUNTY Will

74 NO.

COUNTY NO. 24827

LONGITUDE - 88.204107

API 121972482700 9 - 32N - 9E



Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Water well 1 Top ottom

sand

gravel

sandstone

0

30

46

30

46

90

90Total D.pth

Casing: 5* A-53 150 from 0' to 46'

Size hole below casing: 5S

Water from sandstone at 46' to 901.

static level 20" below casing top which is i2 above GL
Pumping level 20' when pumping at 10 gpm for 1 hour

Permanent pump installed at 60' on , with a capacity of l0 gpm

Driller's Log filed

Location source: Location from permit

Permit Date: October 29. 1974

COMPANY Lockport Well & Pump

DA DI C (b)(6)

flATZ 1PJlZ Octoer 4, 4

permt #I 34385

Cc

NO. 0001
DýUTy NO. 24852ELEVATION 0

LOCATION SW NW hNW

LATITUDE 41.257367

COUNTY Will

LONGV1.JDa - 88.225303

API 121972485200 17 - 32N - 9E



Wo - -I

Page I ILLINOIS STATE GEOLOGICAL SURVEY

Iftier Well

sand

Total DePth

Top ibottcm

0 : 40

40

Driller's Log filed

Permit Datet Permit #1 0

COM)ANy son Well Drilg.

DATE DRILLED June 1, 1972 NO. I

ELVATION 0 COUNTY NO. 25404

L4CTO NW4 SE SE

AAA 4 A t WW,&

COUN7y will

-Výý - . 1-1-

"1 121972540400 8 - 32N - 9E



11,D pto !bIir HettIh
Yellow Upy - Welt Centlralof
Blue CtiPy - Wfell Owntl

INSTRUCI, TO DRILLERS

FILL 1H ALL PERTIHENT INFOR9ATION REQUESTED AND MAIL ORIGINAL TO STATE
DEPARTMENT OF PUBLIC HEALTH, BUREAU OF ENVIRONMENTAL HEALTH, 535 WIEST
JEFFERSON, SPR(NGF(ELO, ILLINO(5, 62101. 00 NOT DETACH GEOLOGICAL/WATER
SURVEYS SECTION. BE SURE TO PROVIDE PROPER WELL LOCATION.

GEOLOGICAL AND WATER SURVEYS WELL RECORDILLINOIS DEPARTMENT OF PUBLIC HEALTH
WELL CONSTRUCTION REPORT

I. Type of %ell
o. Dvg _ . Boied H Hole Diam. 5 in. Depth I

Curb material . Buried Slab: Yes No_

h. Driven Drive Pipe Diam, _ in. Depth ._."
c. Drited= . Finished in Drilft . In Rockl._

Tobulur t _ , Gravel Pocked' .
d. Grout:

1. tlller Cfný&1Y,7A k./.: License Nlo.I
-fl. Permit No. 5 s Date 14-7

1. 12. Water lrom_.. .2A •- . 13. Coumly .

- at depth .E to. /_.ft. Sec, 1.,.L
14. Screen: Dium. - in. Twp.

Length: __ ft, Salo ... . ..iqe..J.. . -I

Elev.

MIND) FROM (ft) TO (Ft.)

I

15, Casing and Liner Pipe

2. Distance to Nearest:
Buildingq 7_ Ft. Seepage Tile Field -/5'
Cess Pool ____ Sewer (non Cost iron)

Privy Sewer (Cost iron)

Septic Twnk ,_ _ .__ Barnyard

Leaching Pit __ _ _ Manure Pile

3, Is water lrom this well to be used lor human consumplion?

.Yes X No
4. Date well completed (/i7
5. Permanent Pumplnslalled? Yes No

Monotacturer X t---. Type JZ
Capacily_.._y j gpm. Depth of setting ) ht

6. Wlell Top Sealed? Yes .... No_

7. Pitless Adapior Installed? Yes._. . No__

. We)) Disinfecled? Yes No.

9. Water Sample Submitted? Yes .- No

BEMARBIKS:

18.
17,

Size Hole below casing: 5 in,

Stalic level -I ,tft, below casing lop which is__I" t.
above ground level. Pumping ]evel s.26 1t. when pumping at.2I
gpm fo L..j hours,

FORMATIONS PASSEDI TIRour T1NECK ,SS DEPTh OFBOTTOM,

-3 -

... .. - -

(CONTINUE ON SEPARATE SIEET IF NECESSARY)

SIGNED - M CI -..... DATE74--
IDPII 4.065

KN8 -



tz~<
INSTRUCTION5 TO DRILLERS

Hl.lt .oIPubAtcfienITh FILL IN ALL PERTINENT INFORMATION REQUESTED AND MAIL ORIGINAL TO STATE

Yellowupy-weieniCticlol DEPARTMENT OF PUBLIC HEALTH, BUREAU OF ENVIRONMENTAL HEALTH, 535 WEST

Blue~py -well Ownel JEFFERSON, SPRINGFIELD, ILLINOIS, 62701, DO NOT DETACH GEOLOGICAL/WATER Ro / •

.. . ..........~w e -SURVEYS SECTION. BE SURE TO PROVIDE PROPER WELL LOCATION,

ILLINOIS DEPARTMENT OF PUBLIC HEALTH GEOLOGICAL AND WATER SURVEYS WELL RECORD

WELL CONSTRUCTION REPORT (b)(6)

~. ,~:~1

1(

1. Type ol Well 6
a, Dug_ . Bored__ , Hole Dlam,._._.in, Depth /.• .t,

Curb material , Buried Slab: Yes _No -

b. Driven - , Drive Pipe Diam. in Depth £P.it,

c. Drilled _ .. , Finished in Dritft , In RockL... _,

Tubular____. Gravel Packed_____,

d. Grout:
(KIND)f FROM (Ft.) TO (Ft.)

2 Distance to Nearesl:

Buildinq Ft. Seepage Tile Field 25
Cess Pool Sewer (non Cast iron)

Privy Sewer (Cost iron)

Septic Tank .. 'i.../ _ Barnyard

Leaching Pit Manure Pile_

3. Is water from this well to be used for human consumption?

Yes No __ __

4. Date well completed /'/,-"

5. Permanent Pumr Installed? Yes___ No _

Manufacturer _.L1CZ1X4P- Type

Capacilty • gpm, Depth of setting__, _, __ It,

6, Well Top Sealed? Yes •.. NDo

7. Pitless Adaptor Installed? YesL,_'/ No_

8, Well Disinfected? Yes A No

9, Water Srple Submitled? Yes NO

REMARKS:

IDPIJ 4.065

2 '
.I r" .. I * '

11, Permit No./ . 5,12. WNater from Z 'w
Fonmtilon

at depth _0 to...• t.

14, Screen: Diam. __ in,
Length:. ft, Slot -

15. Casing and Liner Pipe

License No. LDate k-4-/F, .

13. C ounty_ _Sec.
Twp,. HI
-Rge, m -
Elev. - T7j7h

Ohm. In,) Kind and WeIrht From IPI.) iTo l(h)
5~ J~-3 /1*

ISHiOWLOCATION IN
SECTION PLAT
,&e. '4.,L 4,'V

16, Size Hole below casing,' .67in, f
17, Static level....fl. below casing top which istL It'

above gro nd level. Pumping level B ft. when pumping at

gpm for - hours.

is. FORIATIONS PASSED THROUGH THICK(NES1)VHo

(cONnNUE ON SEPARATE SHEET IF NECESSARY)

SIGNED (v~ d,~DATE



lopCOPYY-,- =ýec;111-CDO-ntraccor

i

Well Constructlon Report

GLOW4CAt, A4 VATU YAESVL O

fAll
We (Otrl DIlt be Coupla# uthle~b 30 Otyl of v#WlcospltOW
I#4eg001t1#4 to the eniroptzste Off1icel~*~~ v3 Ifl
t wnthip the 'fi~vvit Loie OEd,- Ito Il~itije it ý!q of pitt

1i- T*Pe of wall
8. Scred~

Iutf ed S1a~;
b. 0rIvenJ~~

c. DrflJe~____

oiF:IAfgedInOrf

Depti,..ft

I, Grot

I,.., -Vl o hmnc9lp~

3, Oato weill drilled_____________________
4, Piermeisnt pvmp Imitillid? Y~e A'_______

* r~ypt jiti

id tModmsill l Yo N

ýHov Ittachtd to roollfn?
7,Vill d~filmfictod? Yes_~~ JIý ___

8.PpAnd squlpoent d if nfictod YqL/" He__

Joll+t m+I+ 1001

3015 111-1140nv

Jet .+letJL '543

ch"w Now time

flofincs Troy'

Meifean W1to

.6virof3seI t•rsi Hath
101 X, Lockpor: .Si%

Plainfield, T6044

Ho"3 r3 61

•t .II County #e.tt 0Qt, I+•oii *Ivtro•^~ien ;•te , H :

too u1Mvor,ifty Perk
IMIn Ivsty. Pork,tj 0.91ill

is8 S14-,I O0

DWim,+

" "VIIIrd:

* *' A



~-

Yellow Cc~y - Well Contrr~lof
Blue COPY - Well Owert

INSTRUCTIONS TO OR11' ERS

FILL IN ALL PERTINENT INFORMATION REQUESI-J AND MAIL ORIGINAL TO STATE
DEPARTMEPT OF PUBLIC HEALTH, CONSUMER HEALTH PROTECTION, 535 WEST
JEFFERSON, SPRINGFIELD, ILLINOIS, 62176. O0 NOT DETACH GEOLOGICAL/WATER
SURVEYS SECTION. BE SURE TO PROVIDE PROPER WELL LOCATION,

f ~2 ~

ILLINOIS DEPARTMENT OF PUBLIC HEALTH
WELL CONSTRUCTION REPORT

1. TM of Well
a. Dug_ . Boned_ , Hole Dlm,_..jin, DepthL.0_l11.

Curb material Bur;-d Slab: Yes__ No__
b. Driven .IDrive Pipe .iAor .. In. Deplh,4 It..ft,
c. Drilled _..IL_, Finished in Drift - , In Rock --._,

Tubular-_ , Gravel Packed - ,
d. Grout: WHO) . !71.) -TO,.F

2, Distance to Nearesl:

Building 35 Ft. Seepage Tile Field. 75'
Cess Pool Sewer (non Cast iron)
Privy ,Sewer (Cast iron)

Septic Tank 50' Barnyard

Leaching Pit Manure Pile_
3. Well furnishes waler tor human consumption? Yes XNo.....o
4, Date well completed 11-26-86

5, Permanent Pump Installed? Yes -_Date . No.. ...L
Manufaocurer Type- _ Location
Capacily. gprn. Depth of Selting_ Ft.

6. Well Top Sealed? Yes_.X No-.Type .iersi(n'.ronL.Llms)
7, Pitless Adapler'Installed? Yes__,....._ No........

Manufacturer . Model Number

How alach.d to casing?
8, Well Disinfected? Yes _-L.----No. -
9, Pump and Equipment Disinfected? Yes__.__ ._No, _..
10, Pressure Tank Size-..gal. Type

Location
It. Water Sample Submitted? Yes - NO

RiEMARKS:

GEOLOGICAL AND WATER SURVEYS WELL RECORD

II, Permit No. 128246 Date 11-21"-6
12. W ater from -s.4.'p _ - 13, Com fy W i ll -

adeplj _a_±Dft. Sec. JLL- FFF
14. Screen: Dia. -in. Twp. F F2fh

Length: ft. Slot Rge, 9F
Elev,

15. Casing and Liner Pipe

I,,,, On..) I Und will . ,ht From (Fl.) To, (jr,,)

5"( A-53 131 lbs ...... 0 Qo
SNOTLOCATION IN

PICTrIO FLAT

7C4!M

16.
17,

Size Hole below casing: - ,-5 In.
Static level,....5_t, below casing top which Is.± .... . .t,
above ground level, Pumping level_,,. ft. when pumpIng at•.L.-
gym for _L. hours.

(CONTINUE ON SEPARATE SHEET IF NECESSARY)

SIGNED _-_ 41986



Page I ILLINOIS STATE GEOLOGICAL SURVEY

Private Water Well Top iotter

top soil

sand

sandstone

Total Depth

Casing: 5- A-53 15 LBS. from 0' to 42'

Size hole below casing: 51

Water from sandstone at 38' to 651.
Static level 30' below casing top whicb is I' above GL
Pumping level 40' when pumping at 10 gpm for I hour

Permanent pump installed at 50' on July 28, 1984, with
of 10 gpm

0 ! 2

2 38

38 65

65

capacityi

Location source: Field verified

permit Datet July 27, 1984 Premlt #a 113697

COMPANY kes. Charles N.

YARN u(b)(6)

DATE DR.xLLEDjuly 2?, 1984 NO. I

16 -. 32N -9E

ELWVATION 593GL COUNTY NO. .316.

LOCATION 2140'N line, 55'W line of section

LATITUDE 41.254523 LONGITUDE - 88.207171

COUNTY Will API 121973116100



White Co.,
YlellovCt,, Well Contra-Ctorj

Well Cons',Puctlon Report
~Lf( ~'

gýc-< 7Lý

G104PGICAL MO WATER SURVEYS WILL RECORD
Nou fors svit be cospiozi6 vithin 30 doy.1 of Veill nolpistloA
ini wubsiited to 01e sPa'opdtveofefice 4detq#A1n( r" A'ith
toveebip the Vol) Is )OCeted. s..let lnsh it holos of poll,

t • . =1 • It*
lyps by Vol)).-

i, 8orFd__ "Ofe MIAe, to,
8ur ld Slab: Yet__ No__

b. orlian - Orlvf PlotD~, n
t. Drfilid F"" Finithid in Orift___

lopth/.j-It i2' Poei t X01a ! Olt$ II
13. Loain ej County

Tax J7 h 1 'ilsfc'..4tooth ft
InRokZ

Grout:
(?XTNO) iRom F 70 (-Ft,)

14,' MitrfrJ0Wt
It tojLh ft

115:0 iigad lo ~e

2, Vill t'urlehas vatir for htmean conmFt1,51
W.Oe tv,11 drillid J1h', LLI

4,Pimeaonen pum~p Initillid Y41je .tiL . fV14U L

minaptuIst AQ.Ccw bLptl" of - '
5,~pltontO IouLe Ye' t I• H-ý 'L ypi- ~&~~ cI"

S. Phi,, adopt 111110 ed Yot , .L'No_ __ /ysL

~turr ~ r~t'J/ Model N
How ittirhed to alilel

7, Vilel ditlnfocted7 Yeez NO 41oa

8. Pump Wd equipment 4100t~etod Y1e -1

Xj.Q) id end Weight ~ t f)71T

-t2A

In tection

16,
19,
19,

Screim; tqojth....Ifl Pot Siivoe,,
$13e hole bilpil talingl-4nf, II, Ground El~,.......ft alli
static lovol fjt teolo ai"In top A~ich Is .Lft' $bov#
ground level, Pulifif level f t' 9^41n qpm for __ hourl

vill County H.,)th NOt
fjnvlro " 11 talHelth
Sol [Ili Avenue

Chn~nnhon ftev LIMc

florimcs Trey
i#ckoInf Votloy

Vill County Heith olot.
Inviromhentil Hilith

Rtomovii'll, It. 40441

111-1510, 1
131-1111l

will county ReeltN Dept.
(myttoniTento1 0111th
too univeralty Pirk

Unlfroilty fork, I. 40411

Frank torl
Oreen 4erdon

will

Top lottom

V' /

.Aww-wý

cnilton lepanil t.ihe if wileecry.

val 6nwu4txý Otto~ z2



Weii Construction Report.

thn)0 dais of well co5S1 I

This lot$ jrb p.t ili e ISFI*,vic

t.
Drive Pipe DIP ,-___ n

Flihdin Drift,

13. oa on 
.

A ge
!n RoL....

d .Grout,

.Vaill fu i" w tor!.

w,~illS1 drIllid __N

~, v.1 d~t~f t iltdl Y et-N....~ N

8.p~P an kur i pUf IIl! C ' tit wowC
1,, t~~@ citing top

top" livndt

ci~ ult, ir st feed

Flofrct 1toy~

JolietA W111000

viiCounty Necith NVpt
Enviton~ino olatilh
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trots,

willon



94 6 Yjy(L

'Jhlte Copy; Iv'H.CD'

Yellov Copy: tile1 C06tractorf

Well Construction'Report
f~

Wei fmboe et be coaP1oteJ WtIWI 30 dsyl of Vill tooplition

114 6451111ed to tkhi appropriate office dopeodoih en vhleh

rovnikif the veil to loatied, See listhlv. it tote. of Fiji,

1. h'ps of Vol)

k, ord___

C. Drilled V/

d. Grout:

"#IeDle 5ta in. 04
Yea_ No-

Drive Pipe Dim, 10,,

rfinlhahd In Drif-t i"

Pth~$o ft

Kr r) 'I FROM (ft.) I

f 0 51iCPV0 (1 0

114, Waer fram'a L at deptht /0 t

IS, Cu0n9 And Liner Pigs to 6 ft

1. Vill (urni~isw water for hsuan tomnappi nI Ye No__

LDiti waill drilled _] -ý I - -

4,PerMAA#t pump I"atalledi Yet V~ Date I No__

CIPaCIty ,]jpu. Dath of aetting ý-o t

5. will top aee 1 f*1110 YO Ho Iyp

6 it, dapter inatl&IedTYaaJ Noe

Hanl'ctuor P U-0-m 6 mode) No 3O~.,. C-L
How Ittached tocing (AM1

1. Veill 4iginfectd? Yet,, No__

I, Pop And squtp~ent dialnifected Yet )(.1 NO

Oaumt/ my5tWru#cý wtLLWA)
U/ýW1f)aft ý

-
_ -

ium.(n) Knd an V~iht F (i) ToJ t

Shov letitlien
lot ficimtI

pillt

16.
IT,
19.

scrion: DIamL ~in Ueo th,,',in Slot $ieL2L)
S14hlIbel~ taat li in, 18, Ground V1ey. - ft oil

ground 10v41. Puv1Ag lhvfl'112.I t" pe9Ilg ,'pa for - Ito4rl

Vill county *eecth D40t.
IAnIlru~timle 4111th

J0l141, IL 10411

Ibom ihm IWVtoo

Flaror ~ troy

Juoliet W1eeIlley

04eth~il Vl

Vill County Nealth Dept.
favirowsetel "ealth
701 N . Lockport St,

P'laint ilad, IL 60544
(811) 436-6871

Will county N.ilth Peot.
-- nvlro~M~ntal Ncilth

,00 Univirifty Pork
Utiversity Pork, It 10411-

(Ill) lII-lloo

T0, [rth aterie a rog Depth of I pth o

,Top Bottom

4'q
•r•,vl /,jý

•~ ~ ~ - 7 :".

Inniklij

DuPeja
M~r
toc~onrt

Plain! laId
Wheat land

(108) 534-0800

*Crete,

Orlan Garden
Honee

hotonse
1011h, I
W

- /AL I,(L Lu J "I
Cotinue on' Iepara ehAsk if nICealary,

I Ii I JL
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Page I ILLINOIS STATE GEOLOGICAL SURVEY

Private fater Well Top ?Bottom

sand 0 16

gray clay 16 32

sand rock 32 48

48Total Deptb

Casing: 5" A-53 14.62# from 01 to 35'

Water from sand rock at 32' to 48,.
Static level 9' below casing top which is 2' above GL

Permanent pump installed at 32' on June 8, 1991, with alcapacity
of 10 gpm

Additional
location info:

Lot #30, Comet Estates subdivision.

Address of well: 306 Comet Drive

Location source: Location from permit

Permit Datoi May 15, 1990

COMPANY Elmer D.

L(b) 
(6)

13ATK DRULLED June •-1-1

ZLEvArT;ON 0

LOCATION NE SE NE

LAT!TUDZ 41.255808

COUNTY Will

Permit *

NO."

COUNTY NO. 35619

LONGCITUDE - 88.208624

API 121973561900 17 - 32N - 9E



FTItev Cop,'Y. I C. If. D.
V/ell Contractorl

Well Conr"uctlon Report !cm ,
, , I . .. . ff

Tile lor$ quit be coopleted vithlo 30 doyo of will colpfollon
and lvbmtrod to tbha oppropriatt office 4ep~odflq on whicht
tov'.etP tth. will Is locatid. Sol lfet1it at Wot'ov of poll,

1. Typo of Veill
1, lored__

ouried slob:
bOrvivn~.

c. Or~lid___

HOTleOlin., In,
Yof_ No_

Orlv# PIPe fm- A
Fminhi~d In OrI(t__

OfpthL ft

In Rodi

d. Grout:
RH FN 0F.

i

3,Veill rurttihu ~vitor 1'ha ce~t Ion? Y#IjL 'No
Dits veIl drilled - -

J.Pfrol anet ppR,..{ntilled? 11 ,~Dito No

Loci t I on

ipacity a - pa DePth of WINt' In0 r ft
5, voil top 110 saled? N o Typo
61 JWItllul dat 1 1 e taIe~~ No N

How attached to cAitl In 'e
7, Vill dlinfmectodl Ye? ýHo__

8. Ji~ep and .quifiamnt dlelnfectod leý No-_

17, sVI hole 1, ,. ef •.n. 18.
19, Static 'ltl_ t WOW C,1,,, top

ground lovol, Punring lv ft,

r0 a Earth motorls-l al Through

Grovnd V I~~ fill

Too I leottes

'fill Cov~ttt Neilth No.p
fnydformentol 14.ltft
lot (I1e AVenue

Joliut, IL 104j)
fill) 121-1I40

Chimmohon Now (ettoc
eCitor #old
Nlormsc Troy

Jato.'ot beeIcy~to
Jpnhlto V1iinton

Vill County Relceth fltpt.

Environuental Rtiftb
701 XS, Lockport St.

?latn(Ield, IL 60544~

(85)41-67

imaego

Will County Health Deot.

100 Unlyoritty Pirk
UnIvirsity Park, It 60O40

(Ill) W4110IO

(108) l34-0800

KL4 1" 4

Frink fort
Orion cardifn

Monts

willgo

a

Continue on separate shoet If necessary,

oils,
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Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Private Water Well Tp aott•

sand

shale & limestone

Total Depth

Casing: 51 BLACK STEEL from 0' to 60'

Grout: BENTONITE from 0 to 60.
Water. from shale & limestone at 60, to 350'.

Static level 15' below casing top which is 0, above GL

Pumping level 330' when pumping at 0 gpm for 2 hours

Permanent pump installed at 330' on May 16, 1996, with
of 7 gpm

0 20

20 350

350

capacity.

Additional

location info:

Address of well:

Lot #22, Fair Oaks subdivision.

24735 Fair Oaks Dr.
Braidwood, IL

Location source: Location from permit

Permit Datei Kay 9, 1996 Permit Oi

COKPA ~nY na, Keathcom,•. .b ... ..... --..

DATEm DRILJD May 15. 1996 NO.

ELEVATION C COUNTY NO. 37128

LOCATION SW NW SW

LA&TITUDE 41.250349 L4N(GZTUDZ - 98.205964

COMM~ Will API 121973712800 16 -32N -9E



,es~ -;AI
Page 1 ILLINOIS STATE GEOLOGICAL SURVY

Private Water Well. Top Battom

sand

shale

gravel

shale

Total Depth

Casing: 5' BLACK STEEL from 01 to 501

Grout: BENTONITE from 0 to 50.

size hole below casing: 4.75-

water from shale at 45' to 110'.

Static level 50' below casing top which is 1' above

Pumping level 60' when pu!ping at 0 gpm for 4 hours

permanent pump installed at 60' on December 5, 1994,

capacity of 15 gpm

0

25

40

45

25

40

45

120

110

GL

with a

Additional
location info:

Lot #57, subdivision.

Address of well: 25025 S. Cemetery Rd.

Location source: Location from permit

Permit Date, October 21, 1994 Permit 0:

COMPANrY e

YARN

DATE DRILaZDNovernber 211. 994 NO.
No. 36500ELEVATXON 0

LOCATION NW NW SW

LATITUDE 41.252284

COUNTY Will

COUNTY

LONGITUDE - 88.206057

API 121973650000 16 - 32N- 9E



tdhlte ~ 11 Cp WCID,

Ye1lo Copy: Well Controctor
Well Conbuctlon Report . )

GMOLOGICAL AO VATIR SURVEYS VMIl WECORO
Mhe loae soft be CoePht,11 vlithlo 0 deyo of voIl coopletlon
ond oubelttid to the opptoptieto offlie depaodlnI e" vhlth

fro"hlp the well Is laoated, Ilts lltietj it Wottov of poel.

1, yps of Vill

lurlod Slab:

b, orlven

d; Grout:

hol..... iLn,

Drive Pipe 0iai, in,

finillhod In Drift____

Depth_ ft

, oll umlseo vlter for human Conmumption? Yfo4f li

L, Date w#l1 driIled._~ -t((
4, ,,reInst pm inalhle? Ye, C No

Hanu•o •urer 1, 17 Pm , I li

Capacity Ilpi. D. 'pth of 1 011m
5, Vi~ll top failled? Y11*~ No- ?ypti W ýK

6, PlIlo.! adaptor Initlliod? Yet No

HanIfacltNr-rods) No.

hov attachid to tiling? A"

1, Vol) dlitnfoctedl Yeo• ..

11,
I?,
19,

Scretn: O•.IO4 In, Lontlh 'n, Slot Slit - 7

Slit hele belorl&4 Ct :r71n, 1, d I. 2l Lt mil
S11tati Ivlve4L.ft below citing top Wtlh fli above

Irovnd level, Purlng level 42ft, p nlir~ ~1olt 12ehoupi
7?r~it-rieý X ~ I R o Johrough fDepth O.(!D-PT; 078. PLOp and equlpmmnt

Vill Countyr 40lth Not.
fAoirttill tilth

101 1110vaOul

Chlenet'ft Wee I srrOe

Cultor hoed
FIorinto troy
Ji01011 viller

Joello VWltetplon

MianhlIt t I vl ton

V11l1 County IlesIth Di.pt,
Environmental Ialelth
101 R, Lockport St,

PIhllenfld, IL1 605k4
(815) 436-6811

DuPa~e

tocliport
1`1 1l041d
whoat lend

Will County oIelth NPt,
friviron"nta Health
800 Unlvorilty PFrk

Untvorolty Pork, It 10ill

Frankfort

orfen Gordon
Honot

Pootons
vishImptoi
will



Pave • ILLINOIS STATE GEOLOGICAL SURVEY

Private Water Well Top Botto

sand

shale

limestone

limestone & shale

limestone

0 20

20 i00

100 110

110 260

260 470)

470Total Depth

Casing: 5, STEEL from 01 to 110'

Grout: BENTONITE from 0 to 110.

Water from limestone at 260, to 4101.

Static level 50' below casing top which is I above GL

Pumping level 450, when pumping at 0 gpm for 4 hours

permanent pump installed at 450' on October 21, 1996, with a
capacity of 5 gpm

Additional

location info:

Lot 421. Fair Oaks subdivision.

Address of well: 24717 Fair Oak Dr.

Location source: Location from permit

Permit Date, September 18, 1996 Permit 0:

COM)PAMY I anski, K h

FARM

DATE DRILLED October 21. 1996 1;0.

ZLEVATZO1 0 COUNTY NO. 37229

LOCArTION SW NW SW

LATXTUDE 41.250349 LONGITUDZ - 88.205964

COUtNTY Will API 121973722900 16 - 32N - 9E



K

5.

n "o

& ?E OR PRESS FIRMLY WiTH BLACK INK PEN

COMPLTE WITHIN30 DAYS OF WELL COMPLETION

AND SEND TO THlE APPROPRIATE IIEALTHDEPARTMENT

I. Ty:of Wel: a. Driven Well Casinga•• , d i in O•plh ,if

:b, Rortd Well: Duiicdl Slab YI es N o
q Hole Diannoct -into _ _ in. t ifl. _ , t 1. .

riled Well:PVC uasing Foim•. ion packer set at [eph of fedr

Hole Diand it[ r -in• to _ P" ; _ inntookp -in, tro.

ýT ype offraut #O(Rags GroutWeight From (ft.) To (ft.) TTrcnrit Dqli(

d. riledWel: tel G~s~g~MehancaI'Driven't I es; ) No,

IRI1k Diameter to, to ft.'; in. to Rt.; in. moft

Typ of GTnut i offtag Grout WtighI Frorni~ft) Tol. IT)~ et

ea. Wellfinishcd within: 1$ýljnconsolidaikd Mvaterials [JBedrock

f. Kind of Gravel Sand Pack 'Grain Sizls Upplid 1 From fl.) f6 (ft.

11 Consti Aln Report

Q• C ... • Date•(¢

.-. • , ••LR ECO•

P4 rollerl L(b)(6)

Name Of D11iii5 Commy• 5.
Pemi No.n- ý',!C 6i- Date Issued_()

WIl SITE address ()6

Subidivision Nae ~Lot
Location: a CoAnY
b ow ~Section /7

d, cordints _______ Site Eleveadl n
22..Csi•ngrtiners', & Screen Information
* Diark rj Material )Joint Slot Sii Frmft Tor(a)

I.
ý I :. A, f I ? w I QU 9 1 je, /I ? 3 14 1 1 Only

W~Z~[ZI~
(List reaorr orline' ýde d lower SeAls i11tll1

a: static water level~ ft below casing which is -.ir.above grou d

b. pumping level is ft. pm ing J. Pm ferpmping for L4ours.

2:"ý Wel M~:~ Dornstic [jIrrigation ( Cormtrci~sl [ I Li~vesloto

3. Date Well Jonito~~g ( j~l er~rnltd.~ '2 'lle Disinfected <Ye[JNo

Driller. estitmated well yield fF5 tpm

ý4. Da e Permanent Pump Installed '-

5. ,P ,ump Capacity L~j prt Set at (et)R
6. Piflisls Adapter Model and Mnf lr

7. Well Cap Type and Manufacurer Lf I..K

8, Presure Tanl Workin~g Cycle (' als, Captive AifrXJ Yes No

9. :Pump system Disinfecled. f N

,:to, Name of Pump Compary£(L7 ii1

.1 License 9 # 066

24 F.~rth Materiak Pa~eiI 'flrrnunh Fr f) TO (ft.)

.. . .54.....dii!
_ _ _ _ .

... . . , , , -,

• ... ., . ,

, .- , . ! ... .

,. 
-, . -

9•

I-I

'L

Licensed M MtactorA nature _______________________ 
-It ----- 7

Illinois Departmexnt of Public Health
Division of EnvironmentalI Health
52 ,Jefro Street
Sprinmgfield, IL 62761V>

DO Not wrill on thes fints

t-1

((if HOLE, tllloutI44in~dicate how hole was stated)'

IMPIMIANT NOTICE: M;i Swem A ~eptOchreque chm, odiscsrrvqn-n1600 Orii hs Aastrytaorrptish the

~rur~ron~iedudtrubtc~ttS.if6. OSCISUR0FTINOFORM4AM1NISMRNDArORY. Tm~

1i 4AR..fll26 cv, 2199.

mene Number

2 : ~sdwater 9týnhrctor Sivature Lic



A

~1

"I
A

A

4

I

Illinois Deportment of Public Health
WATER WELL CONSTRUCTION REPORT rj

TYPE OR PRESS FIRMLY WITIH BLACK INK PEI' . COMPLETE WITIN 30 DAYS OF
WELL COMPLETION AND SEND Fft THIE APPROPRITE 11FALTI DEPARTMENT.

I Type of Well a. Driven Well Casing diam. _ in. Depth f- .
b. Pored Well Buricd.Slab [ ) Yes f INo

Ilole Diametlr -in. to - ft,; _ in, in t,_ ___in. o 0.
rDrlllrd Well Pl t•ing Formation packer set at depih of a2 .f,

Hole Diammeter to _____ ,___ in. io 0 . in. to f.

lTatlDI Tremie Depth (0,I

d. DrilledI Well Sleel Casing-.. Mechanically Driven [ I Yes f )No
IHole Diameter -in, to _ R. -in, to ft, -in. to B,

I jC of Groul ofI Yog (irout Weight Fronr(A.) To(Al.) _ rerm icllth(R L

I I I J

c. Wel linished within J Unconsolidated Matetials Bedrock

d SandPack Grain .iz/Supplicr # From(. To.

2. Well Use Domestic lrrigaion Commercial Livesock
f1 Monitoring I O1htr

3. DalteWell Completed • Well Disinfected Ys )No
Prillr's stimtc•dn well Yield 4 L gpm

4. Dale Permanent Pump Installed •
S. Pump Capacity p pm Set at (depth) _• .a .n
6. Pitless Adapter Model and Manufacturer
7, Well Cap Type and Manufacturer •.4. -

8. Pressure Tank Working Cycle,,..-.J s. Captive Air j Yes I I No

9, Pump System Disinfected NXJY cs( o
10. Name of Pump Company \

I I. Pump Installer C'' Lice ttse#l
12. License P )a Z~j)-2

Lice Pump Contractor Signature

Illinois Department of Public HeIalth
Division ofEnvironmenlal Healthh ____

525 W, Jefferson SI.
Springfield, IL 62761 DO NOT write on these lines

IMPORTANT NOTICE: hsi ,gency is requesting disclosure of infumution (hat is nacessary to
,gcoplish (he ititutory purpose is outlined under Public Act 85-O06J. PISCLOSURE Of THIS
INFORMATION IS MANDATORY. This rorm has been approved by the Forrms Minennent Center,

20, Sbdivision Name Lolt 0
21. Location a, Counly

b Township Range Section 7 _.

&U QurliALL Sate .Ihle s •rf ,r
d. Coordinates _________ SieFeatn___f 1rst

Dailm (in Material joint Slot Size From (.) To ()

I~ ' ?~/(~ 64&. I I
S31 PVL leSn

(9)
l11,1t reason for liner, ty•pof aupper end lower seals inrrllftl)

23, Water from ata depth of fl. ID ll.

a. Static water levelj s0. below cýcmng wpi is JLrýin, above gro, dr
b, Pumping level is ldft. pumping, pin afler pumping for E.ouei

SEE REVERSE SInt FOR ADDITIONAL INFORMATIONM



WELL

rPE OR PREi FRMLY WTH BLACK INK PEN, THIS
FORM MUST BE COMPLETED WITHIN 30 DAYS OF COMPLETION
AND SENT TO THE APPROPRIATE HEALTH DEPARTMENT

1, Date We , IlCo ,pleted _ _ _, _ _ '_.... ,

2. Use: Donmestic I1 lrI gatiou. I1 Co•tek [" Livelt ock
I[Monitoring j I Other

3. Type of Well:

a. Bored Well: Hole Diameter - in. Depth R.

Casing Diameter n. Buried Slab: [ Yes [ ]No

b. Driven Well: Drive Pipe Diameter - i n, Depth A. f
c. Drilled Well: Well Diameter"I ' .Depth R.

Casing Diameterj-in, Ty P. 2 joint
Csing Grout: .Oversized

ind Nil Hal

i~ui~ 6ROLur~

Finis6.d In: Unconsolidated [j Gravel Pack: I )Yes [ INo

Rock Grain, __ _ Si
4, Well Disinrfecled? ,ý'es []No

5. Date PFermaent Pump Installed

6, Licensed Pump Contractor
License Number 2-O 43

7. Pillesi Adapter Installed? _ Yes )No

M autficturerer Model ~(i~ v
Athtahd toýCaing H~owl [Screwed On Wedld•• Compression

SCONSTRUCTION REPORT

l.Ns ofPerson wh.Aile' l

{ 15. Well Site AddressL
'Trrnshp Name J11LaIo nd ID# -j -1 0 0

17, Subdivision N1ame', / Eev ,ton L.... ft.
Is. Location: C nit % Sed Twnshp I Rangjf.

Quarter of the Quarer of (thbe $ QtrQer

19, Cuing and Liner Pipe: 20 Scren:
Dit Tvve Frommfftt Tn (A hlir-in.

Leng fth .R
61 6K11 6. ~,2O'b. fl I~e slot size

q,' V,5oO O•b O4~l1ze• -Is' 313' Mterial______

21, Water from •T. PmT" at depth.._.. 0 l ý to fl.
22. Static Level 3 9q0 f0.below, cuing top which is I_. in, above ground level.

Pumpinglvel R umping p fr I hours,

23, Ed~ Matedials Passd iliroudi -Dpt T A Depth Dottom~ft)

ob 3o-
~ (00

SHALE___

___ __ IZ7O

_____ _____ ___0 _ 7ýzO 0

8, TypeofWellap YWel C,'p
9, Tank Working Cycle 7 gallons Captive Air: 0Y% -[ iNo

10, Pump and Equipment Disinfected? { es I ]No

General Comments (If dry hole, rill out log & indicate how hole wu sealed.)

Illinois Department of Public Health CO
Division of Eavironmental Health . 525 W. .rffiMCI
Springfield, IL 62761 9
TMPORTANTNCIf1CR This State Agency Is rquefinjdiwosunof infnnationga w." sc~sry to
ictoftTbbh iheuztrorypupos a outlined under Pblic Act 850. Di~lmre oithi infomation
ii minnditory, 16 form kS h•eet approved by the Fom Mannigenat Center,

11, 482-t hnc y1tkdh M fDii P.D. P1U030244 SM6/98

Continue on back of sheet if necessary

W -
lcensed Contractor Sipgature /

joz-007033
Liense Number

1I195

.E REVERSE SIDE FOR ADDITIONAL INFORMATlON'



p~ofrA
I ViN

\/000"Illinois Department of Public Health
WATER WELL CONSTRUCTION REPORT

TYPE OR PRESS FIRMLY WITH BLACK INK PEN. COMPLETE WITHIINIO DAYS OF
WELL COMPLEl (ON AND SEND Tf) TH'E ArPROPRIATE HEAlTH DEPARTMENT,

T. Type of Well a. Drrven Well Casing diam. _ in, Depth _ A.
b. gored Well Buried Stab f ) Yes [ I No

Hole Diameler _ in. in __ fi, in. to Afl.in.to_.
c. DrIlled Well PVqrp.sing Fornation packer set at depth of l..af,

I totc Diameter I o .inn to - A. _into ft. _ in. to ft,

_•f~ Urni a nOIDgs (iruui4'tght Fim (0I.1 To~l't, TrernicDepib (01

d. Drilled Well Steel Casing- Mechanically Driven I )Yet f J No
Hole Diameter in, to - A. ino .f _ in. to_ _.

ji Typ rn,'lroat ... "at" tl Cirnut Weight frm (01.,..Tnl. 1 .. .r... .De,,rph (

e. Well finished within [ Unconsolidalcd Mlalrials IJ ]Bedrock

f Kind frGit .l Sand Pack Grain jix/Supplir P Froto (rt) To (fl .)

2. Well Use I Domestic I )lrrigation [ I Commercial [ Livestock

1 J Monitori I JOtber
3. Date Well Completed . U(0)LI TJ Well Disinfected I/J Yes 7 No

)riller's estimated well yild _ "• gpm
4. Dnte Permantit Pump Installcd._j . __j• 0
S. Pump Capacity __SetJpm (dept( ) •. , ,
6. Pilless Adapter Model and Manufacturer
7, Well Cap Type and Manufacturer
8. Pressure Tank Working; Cyl..4 ja. Captive Air Yes JNo
1). Pump System Disinfcted.k Yes j No

10. Name of Pump Company .. E ,_

1I. Pump Installer 'WokL~~.. License N'
12.. -LicenseO #______

Licen UMrp Contractor Signature

Illinois Department of Public Hecalth ~ .,

Division of Environmental Health )1
525 W. Jefferson St.
Spri.gfield, II, 62761

DO NOT wtIte on these lines

IMPorA)JT NOTICE; T1ni state agency is requesting disclosure ofinformtion th•atis nessory to
oecornplish the statutory purpose as outlined under Public Act 95.0863, DISCLOSURE OF THIS
INFORMATION IS MANDATORY. This form has been approved by the Frm Mn•iaement Ctrite,

20. Subdivision Name Lot
21. Location a. Coun -I- ..... Lon

b. TowrnshipI Range , Stton

d. Coordinates.________ Site Elevation A_ I (msl)

22. Casings, Liners and Screen Information

Diam, (in.) Material joint ~ el,. Vs ffl -111 rTahl

.0t-'II"a
(1)

(List rrosn r hinoer, t t ofuprIwer sells insllcdl
23. Water fro l a depth of f.tZ .tof . ._A.

a. Slalic water level , below casiNgwhich is .j..in. above ground

b. Pumping level is i. fl. puttping ..•gpm afler pumping for ..ljotirs

24, Earth Matels asc rouh

A,-U d- -- 4-

rrornA. To A

I

(lfdry hole, fill out log and indicate how hole was sealed.)

25, Licensed Water Well Contractor Signature License Number

SEE REVERSE SIDE FORl ADDITIONAL. INFflRNATinvi~



Well cs

,,,- OR PR,.SS FIRMLY WITH BLACK INK PEN
COMPLETE WITHIN 31 DAYS OF WELL COMPLETION

AND SEND TO THE APPROPRIATE HEALTH DEPARTMENT

.1. T)pe of Well; a, Driven Well:.Casingdiam. . in,. Depth ft...
b. Bored Well: Buried Slab [ Yes [d No... HoleO Dameter into i../-:ft;=-',. .-,.inl. to -: f ~~ i.. .:4 to€.•..•;•,L-3. - ! ft . !•;

C. Drilied Wel: PVC ca'sling 'o mtiin, packe. tdpho i~'l
Hole Diameter ____in. ton , :__ ,,_"t' i. .o .o ft.;-J .,.'o:..- , .;::'.

TypeoG 'iit ' ' Bags. V ý :"tW T te Depthi (Ii :t )
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1.0 Introduction

In an attempt to characterize the source(s) of tritium located near two vacuum

breakers along a "blow down" line of the Braidwood Site, fourteen groundwater samples

were collected on December 22, 2005 and analyzed for tritium and its decay product,
3He, at the University of Rochester, Rochester NY. The goals of this study were to

determine the residence time of groundwater in the vicinity of the "blow down" line, the

approximate timing of the tritium release and the rate of groundwater flow to the north.

The investigation is in support of the efforts of Conestoga-Rovers and Associates to

characterize hydro-geologic characteristics of the Braidwood Site and to determine

transport and flow conditions within the shallow aquifer. To accomplish this task, we

used the 3He/3H groundwater age dating method. The validity of this method has been

established in a series of papers by Poreda, Solomon, and Schlosser (with co-authors)

(see references). The technique makes use of the fact that groundwater contains trace

amounts of tritium that once it has been isolated from the atmosphere begins to

accumulate 3He (tritium decays to 3He by beta decay with a half life of 12.4 years). The

ratio of 3He to tritium then reflects a groundwater travel time (since the water left the

water table and became isolated from the atmosphere) via the equation: time = (1/X) * In

[(3He*/ 3H) +1].

The technique when coupled with conventional hydrologic analysis has been very

effective at establishing the timing of a contaminant release (e.g. Cape Cod Site) and the

rate of migration of the contaminants away from the spill.

2.0 Background on the Tritium-71He Dating Method

Tritium (3H), as the radioactive form of hydrogen (half-life 12.4 years),

substitutes for hydrogen in the water molecule and enters the groundwater as

precipitation. Levels of tritium in the atmosphere, expressed as picoCuries/liter (or pCi/l

= 2.06 x 107 atoms of tritium/liter), increased dramatically after 1953 as the direct result

of atmospheric testing of nuclear warheads. The levels in precipitation increased from

pre-bomb values of about 5 pCi/l to a peak in Ontario and the northeastern US of about

10000 pCi/l in 1963. A peak in groundwater tritium that corresponds to water that

recharged in 1963 can still be seen in well characterized aquifers to this day (although the
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peak levels are reduced after 40 years). After the cessation of atmospheric nuclear testing

in 1963, atmospheric levels of tritium decreased dramatically over the next fifteen years

and since about 1980 have leveled off at about 50 to 80 pCi/liter, locally. The tritium

levels in the atmosphere are maintained by sporadic release from landfill waste (exit

signs and luminescent paint), nuclear power plants, waste burial grounds, and weapons

production facilities.

Tritium decays to 3He by beta decay with a half-life of 12.4 years. 3He and 3H are

conservative groundwater tracers because they are considered chemically un-reactive (He

is an inert gas); movement is controlled only by physical mechanisms To calculate a

groundwater travel time by using the decay of tritium to 3He, one has to make a certain

number of verifiable assumptions. When rainwater falls to the earth, it is in solubility

equilibrium with the atmosphere. A small amount of 3He and 4He in the atmosphere will

dissolve into the groundwater at about 68 x 10.12 cc 3He/l water or about 1700 million

atoms 3He/l. He also dissolves in groundwater according to its atmospheric solubility;

the initial ratio of 3He/ 4He in groundwater is 1.37 x 10.6 (e.g. Solomon et al. 1993)

Measured 3He/4He ratios above the solubility value are caused by the decay of tritium to
3 He (other sources of 3He such as geothermal or volcanic emanations and 4He such as

leakage of He from mineral grains are neglected for shallow systems and short travel

times). To calculate the 3He excess from tritium decay (3He*), we subtract off the

atmospheric contribution from the total measured 3He by assuming that all of the 4He is

of solubility origin:
3He*= 3He (total) - 3He (solubility) = 4He(measured) * [(3He/ 4He)(meas) - 1.37 x 10-6)

Thus, we can estimate the transit time of the tritium in the subsurface by

measuring the amount (%) of the tritium that has decayed to 3He [see the analytical

methods section and the attached reference articles for complete procedures]. To

calculate a transit time for the tritium, we assume that once the water is isolated from the

atmosphere (vadose zone) it begins to accumulate 3He. Thus the ratio of 3He*/ 3H can be

used to assess the subsurface transit time by the following equation:

time = (1/?X)* ln[(3He*/ 3H) + 1] where X = 0.0555yrf

The ratio of 3He* to tritium.then reflects a vertical groundwater travel time

(since the water left the water table and became isolated from the atmosphere. This travel
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time calculation doesn't require knowledge of the initial tritium value and assumes that

the 3He*/ 3H 'clock' is set to zero at water table. Groundwater at the water table is in

contact with the atmosphere and in solubility equilibrium where 3He*!3H = 0 and the

solution to the travel time equation is time = 0. In a similar vein, when groundwater

enters a pond, the water mixes and exchanges with the atmosphere (thereby resetting the
"3He/ 3H clock" to zero). When the water from the pond re-enters the aquifer, the tritium-
3He age is zero.

The travel time reflects an "advection" age, related to the groundwater

velocity. If the contrasts (gradients) in tritium and/or 3He levels are small, this

simplifying assumption holds. If however there are large gradients in either tritium or
31He (as is observed at the 1963 peak in tritium), then the calculated travel time will be

erroneous. Helium diffusion (1.2 x 10-4 m2/day) is about five times faster than tritium

diffusion in groundwater (Solomon et al. 1993). Near the tritium peak, 3He produced by
"peak" tritium diffuses into tritium "poor" waters below and therefore complicates the

age information near the "tritium peak". In porous systems the mean free path [L =

(D*time)"/2 ] is about 20 cm for 3He and 8 cm for tritium. This diffusion scenario causes

water above and below the 1963 peak in tritium to have anomalously high 3He/tritium

ages (as shown in the Sturgeon Falls study - Solomon et al. 1993).

In several studies of water table aquifers consisting of porous sands and

environmental levels of tritium (see references), the tritium- 3He age directly reflects the

recharge rate in the area as water moves down (vertically) and down gradient (horizontal

flow) in response to recharge events. From an estimate of the recharge rate and the

hydraulic gradient, it is possible to construct a flow net and calculate transport away from

the flow divide (e.g. Cape Cod study- Solomon et al. 1995). It is also possible to'estimate

the degree of spatial variability in the recharge rate, based on the slope of the age with

depth (Solomon et al. 1993). The spatial variability results from lenses of low

permeability material in the subsurface that impede the'recharge of precipitation. Figures

1-3 provide an example of the flow nets constructed from the tritium- 3He data pairs at the

Cape Cod Site.
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Figure 2. Profile of organic contamination at Cape Cod (from Solomon el al. 1995)
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Figure 3. Simulated stream function of groundwater recharge (Solomon et al 1995)

In the Cape Cod study, the combination of the tritium peak, the groundwater

travel time and the contaminant distribution allowed for a successful determination of the

source and the rate of migration of the dissolved solvent plume. Note in particular the

path of the plume; it deepens and increases in horizontal velocity as it migrates away

from the flow divide. This general flow behavior is characteristic of sandy, porous media

that is experiencing recharge over the entire watershed. In addition, water that

discharged into a down gradient kettle pond had the "clock" reset to zero through

exchange of helium with the atmosphere and water directly down gradient from the pond

had near zero tritium-3He ages.

3.0 Sampling and Analytical Methods for Tritium and Helium

Wells at the Braidwood Site were sampled using a peristaltic pump to minimize
formation of bubbles in the water stream. Each well has a dedicated HDPE tube and had
been recently purged by extracting more than three well volumes from the standing water
in the well prior to sampling. During sampling, the tubing was lowered to within 30cm
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of the bottom of the well and about 10 liters of water were pumped through the sampling
line until temperature, pH and conductivity stabilized (1 liter/min for 10 minutes).
Helium samples are collected in 3/8" O.D. Cu tubing sealed with refrigeration clamps to
collect about 25 ml of water. Tritium samples are collected in standard 500 ml HDPE
bottles. To prevent them from freezing, samples were transferred by overnight air
delivery to the Rare Gas Laboratory at the University of Rochester.

Gases are extracted from -25 g of water in the Cu tube on a high vacuum line
constructed of stainless steel and Corning-1724 glass to minimize helium diffusion. The
non-condensable gases (He, Ne, Ar, N2 ,'CH 4 ) are transferred to an all-metal ampoule by

the use of a "water vapor pump". Water vapor streams off the sample from the actions of
ultrasonic agitation and condenses in the ampoule, which is held at -195 0 C. A 2mm
constriction in the sample ampoule limits the "back-streaming" of gases. After removal

of H2 0 vapor and CO2 at - 900 C and -1950 C respectively, the non-condensable gas

was measured using a calibrated gas splitter fitted with a capacitance manometer. Gas

ratios (N 2 , Ar, CH4 ) were analyzed on a Dycor Quadrupole mass spectrometer fitted

with a variable leak valve. The results are combined with the capacitance manometer

measurement to obtain gas concentrations (cc STP/Kg of water (+ 2%). Prior to helium
isotope analyses, N2 and 02 are removed by reaction with Zr-Al alloy (SAES-ST707),

Ar and Ne are adsorbed on activated charcoal at 770 K and at 300 K, respectively.
SAES-ST-101 Getters (one in the inlet line and 2in the mass spectrometer) reduce the

HD+ background to -10 ions/sec.

Helium isotope ratios and concentrations were analyzed on the University of
Rochester VG 5400 Rare Gas Mass Spectrometer fitted with a Faraday cup (resolution of
200) and a Johnston electron multiplier (resolution of 600) for sequential analyses of the
4 He (Faraday cup) and 3He (multiplier) beams. On the axial collector (resolution of

600) 3He+ is completely separated from HD+ with a baseline separation of <2% of the

lHD+ peak. The contribution of HD+ to the 3 He peak is < 0.1 ion/sec at 1,000 ions/sec

of HD+. For 2.0 pcc of He with an air ratio (sensitivity of 2 x 10-4 Amps/torr), the 3He
signal averaged 300 ions/sec with a background signal of <1 cps, due to either scattered
4 He ions or the formation of 4 He ions at lower voltage potentials within the source of the

mass spectrometer. All 3He/ 4 He ratios are reported relative to the atmospheric.ratio

(RA), using air helium as the absolute standard. Errors in the 3He/4 He ratios result from

the precision of the sample measurement (0.3%) and variation in the ratio measurement

in air (0.2%) and give a total error of 0.4% at 2a for the reported helium isotope value.

Helium concentrations (cc STP/Kg of water) are derived from comparison of a known
split of the total sample to.a standard of known size. The value, as measured by peak

height comparison, is accurate to 2% (2o). Air standards are used to calibrate the mass
spectrometer with the standard procedure of one standard repeated every two samples.
High vacuum blanks are analyzed at a rate of one blank per five samples.
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Tritium values are analyzed using the 3He "in-growth" technique. 500 g of
water are degassed of all He on a high vacuum line and sealed in a 5" O.D. metal flasks

for a period of 6 to 10 days. During this interval, 3 He produced from the decay of tritium

accumulates in the flask. Typical sample blanks are - 10- 9 cc of 4 He and 10- 1 5cc of
3 He. Blank corrections to 3He are made using the 4 He content and assuming that the

blank has the air 3 He/4 He ratio. The 3He content of the ampoule is measured on the VG

5400 using the above procedures and compared to the 3He content of air standard.

Typical 3 He signals for a sample containing 300 pCi/1. and stored for 9 days are -8x10 5

atoms (± 2%) and a blank of 3 ± Ix104 atoms of 3 He. Errors in the reported tritium
value are dependent on the amount of tritium and are 2% (2y) at 1OOpCi/l. Higher
precision can be achieved with larger samples and longer storage times.

4.0 Results from the Braidwood Site

At the Braidwood Site, tritiated water has leaked into the water table aquifer at

levels that are elevated relative to regional environmental levels by more than a factor of

100. At Braidwood, we identify waters related to plant.activity as those that exceed the

levels in ambient precipitation (currently 50 to 100 pCi/l obtained from other regional

studies and background samples from Braidwood) by more than a factor of two. We

place this limit at 200 pCi/liter because there is some possibility that there are other local

and regional sources of tritium that may affect groundwater tritium (e.g. Boiling Water

Reactors to the west of Braidwood release hundreds of Curies of tritium directly to the

atmosphere and may increase the tritium in local precipitation). Groundwater samples

that contain tritium at or near the level in precipitation will be noted as having

"environmental levels of tritium". It will also be noted that certain waters at the edge of

the tritium plume will have tritium from both natural precipitation and from plant

activities. We applied the tritium-3He method to the "down gradient" environmental

monitoring wells and to the wells in the vicinity of the vacuum breakers in question.

Because of the levels of contamination, we did avoid those waters at the center of the

plume because of fear that the measurements would be outside of our calibration range.

The goal is to establish the rates of groundwater flow away from the "blow down" line by

using the age estimates and simple mass balance calculation (residence time = volume of

water/flux). The groundwater age data when combined with the tritium distribution and

hydrologic flow information from CRA yields some first order conclusions regarding the

timing and migration of tritium in the subsurface (refer to Figure 4 for well locations):
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" There is no evidence of an on-going leak of tritiated water in the vicinity of VB-2

or VB-3. The shallow well BL-10, near VB-2, has ambient (i.e. environmental)

tritium levels (56 pCi/liter) and an "old" 3He/tritium age (31 years) that is

unreasonable for its shallow location near the water table. As noted in Section 2.0

(Background), the anomalous 3He/tritium ratio reflects 3He diffusing up from

more tritium-rich water below. BL-10D has levels of tritium that are more than

100 times higher than BL-10 and contain more than 10 times the amount of 3He.

The strong gradient in 3He drives the diffusion of the 3He from below. Similarly,

MW-105 (a shallow well near VB-3) has slightly elevated tritium (308 pCi/liter)

(from the edge of the plume) but a very0old 3He/tritium age. Again, it is suggested

that 3He diffusing up from tritium-rich water below has produced the anomalous
3H/tritium ratio [the mean diffusion length for 3He is about 20 cm/yr (length =

(D*t)"'2 ), established D(3He) = 1.2 x 10-4 m2/day in Solomon et al. 1993). If either

VB-2 or VB-3 had-an active leak, groundwater at the water table would have

significantly higher tritium coupled with a "young" (near zero) tritium- 3He age.

* BL-10D, sampled from near the base of the aquifer, has a tritium- 3He age of 4.8

years that is consistent with tritiated water released during a 2000 spill at VB-2.

This water has moved nearly vertically to the base of this aquifer over the past

five years. The near vertical flow path is consistent with the very low horizontal

gradient in the water table in the vicinity of VB-2. A strong horizontal gradient

would move the tritium plume rapidly to the north. The depth of the tritium

plume at BL-IOD is also consistent with the movement of water in a porous

medium in response to recharge. The plume occurs about 15 feet beneath the

water table, traveling 15 vertical feet in 4.8 years (3.1 feet/yr); this velocity

corresponds to a recharge rate of about 0.93 feet/yr (recharge = vertical

velocity*porosity; 0.93 feetlyr = 3.1 * 0.3).

" Tritium levels found in P-I and P-2D (down gradient and adjacent to the pond on

the west and north side respectively) are elevated relative to environmental levels

and are consistent with the values found in the pond today. This finding suggests
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that both the pond and the adjacent wells contain some tritium from plant

activities. They also have "young" tritium-3He ages of about one year because of

the pond that exists between the "blow down" line and the wells (and not because

the elapsed time between the "blow down" line and pond is only one year). From

previous tritium-3He studies in northern regions that contain "kettle ponds" it was

discovered that groundwater that flows into a pond loses any accumulated 3He

(effectively resetting the tritium- 3He "clock" to zero). In northern latitudes,

shallow ponds display dimictic behavior which means that they mix effectively

and completely in spring and fall because of the density changes that occur as the

pond warms and cools (e.g. the maximum density of water is at 4'C and hence as

water cools in the fall, it will sink before it freezes). During this mixing, the

water releases any accumulated 3He to the atmosphere. This mixing is also aided

by the wind that will mix the water laterally as well as vertically and cause any

tritium that enters the lake to homogenize rapidly. Thus, the "young ages" at P-1

and P-2D represent the relatively recent transport of tritiated water from the edge

of the pond to the wells on the north and west side.

The S-2 cluster (shallow and deep) contains environmental levels of tritium. At

the present time the S-2 cluster (500 feet north of the pond) is free of tritium from

plant activities; the leading edge of the plume has not yet reached the S-2 cluster.

The tritium- 3He ages are 3.5 and 8.8 years for shallow and deep respectively. The

vertical gradient in the age suggests a recharge rate of about 6 inches per year in

the vicinity of S-2. [The 3Heltritium age dates are effective in determining the

vertical velocity in an aquifer directly. As shown in the Borden, Sturgeon Falls

and Cape Cod studies, the vertical velocity establishes the recharge rate in an

aquifer and coupling this information with the hydrologic gradient of the aquifer,

one can calculate a horizontal transport rate.] Water in the deep sample shows a

travel time of almost 9 years; a time that pre-dates the reported spill in 1998.

Water at S-2D most likely recharged in the vicinity south of the pond and traveled

north to its present location. Water from S-2 most likely recharged just to the

north of the pond and traveled at an average horizontal velocity of about 100 feet
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per year to the north (there is some uncertainty in this estimate because of the

effects of the pond on enhancing recharge locally).

" Water from VB2-6D contains ambient (i.e. environmental) levels of tritium and a

groundwater age of about 11 years. This age may be slightly enhancedby 'He

diffusion from tritium-rich water above. As in the previous cases (BL-10), 3He

diffusion is driven by large gradients and VB2-6 contains three times the amount

of 3He that occurs in VB2-6D. In the deep zone, VB2-6D shows the limit of the

tritium migration to the west and the plume is not spreading in this direction. The

principal direction of groundwater movement is to the north.

" Shallow wells at the edge of the plume (e.g. VB2-2, 2-4, 2-6, 3-1, BL-16,

MWI 13) have 3He/tritium ages that range from 1.3 to 4.6 years. The age range

most likely represents some variability in the local recharge rate (older ages =

lower recharge; younger ages = higher recharge). Because the tritium- 3He age

reflects the time when the water becomes isolated from contact with the vadose

zone, the age is particularly sensitive to local (fine scale) recharge rates. In our

Sturgeon Falls study (an aquifer not unlike the present site), we observed

differences in recharge rates of a factor of four over distances of less than 100 feet

where the presence of local zones of low permeability silt lowered the recharge

rate. Young ages at shallow levels do not indicate a continued source of tritium to

the environment but rather reflects residual tritium remaining in the vadose zone

after the original (1998) spill. The tritiated water from the spill in 1998

exchanged with the ambient water in the vadose zone leaving some fraction

(about 12 +/- 6%) of the tritium in the vadose zone to be "washed out" by

subsequent recharge of ambient precipitation. This estimate is based on our

research at Cape Cod that observed a comparable effect related to "Bomb pulse"

tritium. The bulk of the water from the 1963 bomb pulse did not reach the water

table 100 feet below land surface until 1975 or about 12 years after it fell. The

result is a smaller and wider tritium peak, reflecting a tritium- 3He age whose

"clock" started in 1975. Because the vadose zone at Braidwood is much smaller,
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the rate of migration to the water table and rate of "wash out" is much more rapid

(mean replacement time - drops to 37% or Wie in about 3 +/-1 years; drops to

13% or lI/e 2 in 6 +/- 2 years). This simple model assumes a 10-foot thick vadose

zone that contains 3 "feet" of liquid water (near saturation conditions). Recharge

of 1 foot/yr gives a mean replacement time of 3 years. This model is highly

simplified but accurate within the 50% error limits.

5. 0 Analysis of Braidwood Tritium - 3 He Data for individual wells
The information contained below provides an interpretation of the individual well

data (e.g. why certain results are excluded from the discussion in Section 4.0).
* S-2 Cluster - Tritium in this cluster is consistent with ambient precipitation over

the past ten years. Ages reflect "normal" profile with depth - 3.5 years at 6 feet
below the water table and 8.8 years at 14 feet depth. Translates to recharge
estimate of about 6 inches per year. Elevate tritium from the pond has not yet
reached S-2 but will in about 2 years.

* P-1 and P-2D- close proximity to pond. The wells contain tritium levels similar
to but slightly below current pond values. Most likely reflects tritium levels in
pond of about one year ago. Travel time from pond to P-ID and P-2D is about
one year, consistent with flow in this sand aquifer. P-2D sample leaked air (either
during sampling or extraction), so the helium in this air is subtracted from the
total to get the excess He-3. Note that the "tritium - 3He clock" is reset to zero
when water enters the pond and mixes.

* BL-10 cluster- BL-10 (shallow) has tritium (56 pCi/liter) consistent with ambient
precipitation in Illinois. "Tritium - 3He" Age (>30 years) is not realistic because
this shallow well is receiving He-3 by diffusion from 3He-rich water below (i.e.
BL-10D). We observe similar phenomena in ambient groundwater that exist
above and below the "tritium bomb pulse" in 1963. Note that the close proximity
to VB-2 appears to show that there is no current leak at this location.,An on-going
leak at VB-2 would show up as elevated tritium with a near zero 3He/tritium age.
BL-10D has tritium levels (7667 pCi/Liter) and a "tritium - 3He age" of 4.8 years
that is consistent with a spill that occurred in 2000 at VB-2. The age suggests that
this tritium-rich water reached the water table and recharged shortly after the leak.
The groundwater pathway for this tritium-rich water is almost directly' vertical
because BL-IOD is located very close to the flow divide for this aquifer in an area
of very low gradient in the water table surface (i.e. almost flat water table).

* MW-105 has an unrealistic "Tritium - 3He Age" because this well is most likely
receiving He-3 via diffusion from below. Tritium level is slightly above ambient
precipitation suggesting that MW-105 is at the edge of the tritium plume that
exists to the north. There is no evidence of an active leak at VB-3 that would
manifest itself as water with high tritium but a low "Tritium - 3He Age".

* VB2-6 cluster VB2-6D has tritium levels (154 pCi/liter) and an age consistent
with ambient recharge about 10 years ago. "Tritium - 3He Age" may be slightly
elevated by •He diffusion from the water above. VB2-6 (shallow) is at the

016841 (12) AP-H



margin of the plume (1563 pCi/liter) and has a "Tritium - 3He Age" (3.5 years)
consistent with a depth of about 6 feet below the water table.

* VB2-2, VB2-4, VB3-1, MW-113, BL-16 All have tritium levels consistent with
previous measurements and sample water from the margin of the plume (did not
sample the core of the plume because of the high levels). The "Tritium - 3He
Ages" range from 1.3 to 4.6 years and reflect the time when this tritiated water
entered the groundwater system. Because there is not adequate depth control (i.e.
narrow screen- multi level piezometers) it is not clear if the age distribution is
merely reflecting differences in sampling depth and depth below the water table.
Typically, the tritium plume will spread somewhat in its vertical distribution as it
recharges and the "Tritium _3He Age" will simply reflect the time at which the
"clock" was initiated (i.e. He-3 was retained) and the recharge rate. It may also
be that the age differences reflect differences in the areal extent of recharge (i.e.
focusing of recharge). In that the soil in the vicinity of VB2-2 and VB2-4 is
sandier and drains better while the soil in the vicinity of BL-16 has more
extensive lenses of low permeability silt. In our studies of the areal extent of
recharge, we observed differences of as much as a factor of four in an area about
100 m x 30m (Sturgeon Falls Study)

0 16841 (12) AP-H



6.0 Table of Braidwood Site Well Data

Sample #
4He Ne N2  Ar Meth 3HetHe He-3* Tritiu, Ag.

pcc/kg 4cc/kg cc/kg cc/kg cc/kg (as R/Ri,) (pCi/liter) ('t,,))

VB2-6D

P-1D

BL-16

MW-105

VB2-6S

P-2D

S-2D

S-2

VB2-2

VB2-4

BL-10

VB3-1

BL-10D

MW-113

63.1

44.6

53.7

54.0

53.6

1000.7

41.1

50.1

48.1

50.6

50.7

63.2

60.4

52.6

233.2 15.8 0.391 2.145

159.7 11.5 0.289 4.273 1.524

200.7 16.1 0.389 8.762

229.4 20.8 0.482 16.106

200.3 16.3 0.435 4.679

3077.6 56.5 1.150 1.057

179.3 17.6 0.481 3,463 1.749

217.0 16.6 0.399 1.430

207.6 16.8 0.397 5.269

207.6 13.9 0.331 4.521

191.7 13.9 0.364 3.794

249.3 15.2 0.345 13.348

229.0 13.9 0.326 22.243

211.4 13.6 0.323 0.278 7.400

132.1 154 11.25

43.4 1703 0.46

753.6 2623 4.59

1473.6 308 31.89

357.4 1563 3.74

129.6 1813 1.26

56.7 92 8.76

40.3 190 3.50

372.0 5145 1.27

322.8 2876 1.93

256.9 56 31.33

1410.6 5145 4.40

2319.0 7667 4.80

608.6 3621 2.82

016841 (12) AP-H
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APPENDIX I

INFORMATION ON COAL MINING ACTIVITIES IN THE SITE AREA
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Mining Method
!i • Room & Pillar (RP)

[] Room & Pillar Basic (RPB)

Modfed Room & Pillar (MRP)

D', Room & Pillar Panel (RPP)

W Bind Room & Pillar (BRP)
Chderboard Room & Pillar (CRP)

>High Extracdion Retreat (HER)

SLongwalt(L()

D Underground, Method Unknown

D] Stip Mine

D Auger Mine
D General Area of Mining

Hi

'I. : .

1,54

V ~4 =g

1, Source of Mine Outline
- Final Mine Map

- Not Final Mine Map

Undated Mine Map

Incomplete Mine Map

- - Seondary Source Map

- - 810 WDOWN LINE

A VACUUJMBREAKER LOCATION

figure 1,2

COAL MINES IN ILLINOIS- WILMINGTON AND ESSEX QUADRANGLES
EXELON GENERATION BRAIDWOOD STATION

Bracevile, Illinois
0 E0&0C ALV0 0ME00.M:H4,20.I
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APPENDIX J

LABORATORY ANALYSES OF GENERAL CHEMISTRY IN THE

BLOWDOWN LINE AND GROUNDWATER
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___ _...._ .First
___ Environmental

L aboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road - Naperville, Illinois 60563 Phone (630) 778-1200 - Fax (630) 778-1233

Rec'd CRA
November 17, 2005 NOV 2 2 2005

Mr. Dave Hendren

CONESTOGA-ROVERS & ASSOCIATES

8615 West Bryn Mawr Avenue,

Chicago, IL 60631

Project ID: Braidwood Exelon Plant; #16841-09

First Environmental File ID: 5-4120

Date Received: November 15, 2005

Dear Mr. Dave Hendren:

The above referenced project was analyzed as directed on the enclosed chain of custody record.

All analyses were performed in accordance with established methods and within established holding
times. All Quality Control criteria as outlined in the methods and current IL ELAP/NELAP have
been met unless otherwise noted. QA/QC documentation and raw data will remain on File for future
reference. Our certificate is number 001201: 02/17/05 through 02/28/06.

I thank you for the opportunity to be of service to you and look forward to working with you again
in the future. Should You have any questions regarding any of the enclosed analytical data or
need additional information, please contact me at (630) 778-1200.

Sincerely,

William Mottashed
Project Manager



_First

Environmental
Laboratories, Inc. ILELAP/ NELAC Accreditation # 100292

-1600 Shore Road - Naperville, Illinois 60563 - Phone (630) 778-1200 - Fax (630) 778-1233

Client:

Project ID:

Sample ID:

Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant1 #16841-09

GW/ 111405-DC-001

5-4120-001

Date Collected:

Time Collected:

Date Received:

Date Reported:

11/14/05

15:35

11/15/05

11/17/05

Date

Analyte Result R.L. Units Analyzed Method Flag

Alkalinity, Total (CaCO3)

Chloride

Nitrate (as N)

Phosphate (as P04)

Phosphorus (as P)
'• Sulfide

310

100

0.12

0,86

0.28
< 0.05

5

5

0.10

0.01
0.01

0.05

mg/L

mg/'L

mtHL.

rng".'l

nig./1

III /L

11/16/05
11/17/05

11/16/05

11 117/05
I 1/1 7/05
11/16/OS

2320B

4500C], C

353 .2R2 .0
4500P, B,E

4500P.B.E

4500S2C.D



0 First
- W Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road Naperville, Illinois 60563 * Phone (630) 778-1200 Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
Braidwood Exelon Plant; #16841-09
GW/i 11405-DC-001
5-4120-001

Date Collected:
Time Collected:
Date Received:
Date Reported:

11114105
15:35
11/15/105
11/17/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/16/05
Aluminum

Antimony
Ar-senic
Barium
Beryllium
Boron

Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc.n c .. ... ..... ... ...... .. ... . . .. .
Total Metals
Analysis Date: 11/16/05
NIercury

Method: 6010B

0.18
* 0.006
* 0.002

0.035
* 0.001

0.35
* 0.001

156
* 0.001
* 0.001
* 0.001

0.17
* 0.002

77,7

0.019
0.01

* 0.001

9.5
* 0.002
* 0.001

48.1
* 0.002
K 0.01
* 0.005

Preparation Method 3010A
Preparation Date: 11/15/05

0.05 mg/L
0.006 mg/L
0.002 mg/L
0.001 m,/L
0.00 1 mg/I..
0.01 mg/L

0.00] mg/L
0.1 mg/L

0.001 mg/L
0.001 mg/L
0.001 mg/L
0.01 mg/L

0.002 mg/L
0. 1 mg/L

0.001 mg/r!
0.01 mg/L

0.001 mg/L
0.1 mg/L

0.002 mg/L
0.001 mg/L

0.1 mg/L
0.002 mg/L
0.01 mg/L
0.005 mg/L

Method: 7470A

< 0.0005 0,0005 mg/L
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_____ --- Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

-'--• 1600 Shore Road* Naperville, Illinois 60563 Phone (630) 778-1200 - Fax (630) 778-1233

Client:

Project ID:

Sample ID:

Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant; #16841-09

GW/1 11405-DC-002

5-4120-002

Date Collected:

Time Collected:

Date Received:

Date Reporled:

11/14/05

15:45

11/15/05

11/17/05

Date
Analyte Result R.L. Units Analyzed Method Flag

Alkalinity, Total (CaCO3)

Chloride

Nitrate (as N)

Phosphate (as P04)

iPhosphorus (as P)

Sulfide

570
<5

0.21

* 0.01
* 0.01
< 0.05

5

5

0.10

0.01

0.01

0.05

rng/L

mg/L

rng/L

rng/L

rng/i.

ig!L.

11/16/05

11/17/05

11/16/05
11/17/05

11/17/05

11/16/05

2320B

4500C1, C

353.2R2.0

4500P, B.E

4500P.B,E
4500S2C,D



__ - ---_--- First
.. .. Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road ' Naperville, Illinois 60563 Phone (630) 778-1200o Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant: #16841-09

GW/1 1 1405-DC-002
5-4120-002

Date Collected:

Time Collected:

Date Received:

Date Reported:

11/14/05

15:45

11/15/05

11/17/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date:

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Total Metals
Analysis Date:

Mercury

Method: 6010B Preparation Method 3010A
Preparation Date: 11/15/0511/16/05

0.10
< 0.006

0.007
0.098

* 0.001

0.26
< 0.001

193
< 0.001

0.005
< 0.001

6.31
< 0.002

30.9
* 0,001
* 0.01

0.003
25.3

< 0.002
< 0.001

4.9
< 0.002
< 0,01

0.017

0.05
0,006
0.002
0.001
0.001
0.01
0.001
0.1

0.001
0.001
0.001
0.01

0,002
0.1

0.001
0.01
0.001

0.1
0.002
0.001
0.1

0.002
0.01
0.005

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mrg/L
mg/L

mu/L-
mg/L
mglL

nig/L
mg/L
mg/L
rng/L
nig/L

Method: 7470A
11/16/05

< 0.0005 0.0005 rnp/L
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'10 Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600,Shore Road - Naperville, Illinois 60563 . Phone (630) 778-1200 . Fax (630) 778-1233

Client:

Project ID:

Sample ID:

Sample No:

Analytical Report

CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant; # 16841-09

GW/1 I 1405-DC-003

5-4120-003

Date Collected:

Time Collected:

Date Received:

Date Reported:

11/14/05

16:30

11/15/05

11/17/05

Date

Analyte Result R.L. Units Analyzed Method Flag

Alkalinity. Total (CaCO3)

Chloride

Nitrate (as N)
Phosphate (as P04)

Phosphorus (as P)

Sulfide

170
<5

0.28

0.06

0.02

< 0.05

5

0.10

0.01
0.01

0.05

mg/I.

mg/L

mg/L

I 1/16/05

11/1 7/05

11 /16/05

11/17 /05

11/17/05

11/16/05

2320B

4500C1, C

353.2R2.0

4500P, B,E

4500P,B,E

4500S2C,D



First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road ' Naperville, Illinois 60563 -Phone (630) 778-1200 ' Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
Braidwood Exelon Plant; # 16841-09
GW/II 11405-DC-003
5-4120-003

Date Collected:

Time Collected:

Date Received:

Date Reported:

11/14/05
16:30
11/15/05
11 /17/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date:

Aluminum
Antimony

Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

Method: 6010B Preparation Method 3010A
Preparation Date: 11/15/0511/16/05

0.15
< 0,006
* 0.002

0(016
* 0.001

0.03
< 0,001

52.7
< 0.001
* 0.001
* 0.001

0.10
* 0.002

18.8
0,056

* 0.01
* 0.001

1.9
* 0.002
* 0.001

2.7
* 0,002
. 0.01

0.029

0.05
0.006
0.002
000 1
0,001
0.01
0.001
0.1

0.001
0.001
0.001
0.01

0.002
0.1

0.00 1
0.01

0.001
0.1

0.002
0.001
0.1

0.002
0.01

0.005

mg/L
mg/L
mg!L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/l.
rng/i_
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Magnesiurn
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Total Metals
Analysis Dale: 11/16/05
Mercury

Method: 7470A

< 0.0005 0.0005 mg/L



_ _ _ First
_ Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road* Naperville, Illinois 60563 'Phone (630) 778-1200 , Fax (630) 778-1233

Analytical Report

Client: CONESTOGA-ROVERS & ASSOCIATES

Project ID: Braidwood Exelon Plant; #16841-09

Sample ID: . GW/1 I 1405-DC-004

Sample No: 5-4120-004

Date Collected:

Time Collected:

Date Received:

Date Reported:

11/14/05

16:50

11/15/05

11/17/05

Date

Analyte Result R.L. Units Analyzed Method Flag

Alkalinity, Total (CaCO3)

Chloride

Nitrate (as N)

Phosphate (as P04)

Phosphorus (as P)

Sulfide

320
96
0.14

0.92

0.30

< 0.05

5

0.10

0.01

0.01

0.05

rng./L

rng/L

rng/L-
rng/L-

11/16/05
11/17/05

11/16/05

11/17/05

11/1 7/05

11/16/05

2320B
4500C1, C

353.2 R2 .0

4500P, B,E

4500P,B,E
4500S2C,D



"'_First
...... ~ Environmental

-Laboratories, Inc. IL ELAP/NELAC Accreditation # 100292

OR 1600 Shore Road Naperville, Illinois 60563 Phone (630) 778-1200 , Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant; #16841-09

GW/1 1 1405-DC-004
5-4120-004

Date Collected:

Time Collected:

Date Received:

Date Reported:

11/14/05
16:50
1 1/15/05
11/17/05

Analyte Result R.L. Units Flags

Total Metals
,Analysis Date: 11/16/05

Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Total Metals
Analysis Date: 11/16/005

M ercury

Method: 6010B

0.21
< 0.006

0.006
0.034

< 0.001
0.36

< 0.001
155

< 0.001
< 0.001
< 0.001

0.17
< 0.002

78.5
0.018
0.01
0.007
9.5

< 0.002
< 0.001

48.4
< 0.002
< 0.01
< 0.005

Preparation Method 3010A
Preparation Date: 11/15/05

0.05 mg/L
0.006 mg/L
0.002 mgf1L
0.001 mg/l_
0.001 mg/L
0.01 mg/L

0.001 mg/L
0.1 mg/L

0,001 mg/L
0.001 mg/L
0.001 mg/L
0.01 mgtL

0.002 mg/L
0.A 1rngll

0.01 mg1il..
0.01 nmg/L.
0.001 mi/L

0.1 mg/L
0.002 rng/L
0.001 mg/L

0.1 mg/L
0.002 mg/L
0.01 -mg/L
0.005 mg/i.

Method: 7470A

< 0.0005 0.0005 mg/L



First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road • Naperville, Illinois 60563 . Phone (630) 778-1200, Fax (630) 778-1233

Conventionals QC Data Package
Client: CRA
Project I.D.: Braidwood Exelon Plant
Sample No.: 5-4120-001-004

Calibration QC Data

Date First Last Acceptance First Last

Analyte Analyzed Method CCV CCV Limit CCB CCB
'!o %R %R % mg/L C mg/L C

Alkalinity 11/16/05 2320B 100 100 90-110 5 U 5 U

Chloride 11/17/05 4500CI-C 102 102, 90-110 5 U 5 U

Nitrate 11/16/05 353.2R.2.0 103.7 102.6 90-110 0.10 U 0.10 U

Phosphorus 11/17/05 4500P-B,E 101.2 101.9 90-110 0.01 U 0.01 U

Phoshphate 11/17/05 4500P-E 101.2 101.9 90-110 0.01 U 001 U

Sulfide 11/16/05 4500S"•Cj), 94_2 95.6 90-110 005 U 0.05 C

CCVS = Continuing Calibration Verification Standard
CCB = Continuing Calibration Blank

C = Concentration
U = Undetected

Exrilaination of OC Failures
None

I of 3
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First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road - Naperville, Illinois 60563 • Phone (630) 778-1200. Fax (630) 778-1233

Method QC Data

Acceptance
Analyte PB LCS Limit

mg/L C %R %

Alkalinity NA NA NA

Chloride NA NA NA
Nitrate NA NA NA

Phosphorus 0.01 U 101,9 80-120
Phoshphate 0.01 U 101 9 80-120

Sulfide NA NA NA

PB = Procedure Blank
LCS - Laboratory, Control Standard
C = Concentration
U = Undetected

Explaination of QC Failures
None

2 of



First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road* Naperville. Illinois 60563) Phone (630) 778-1200w Fax (630) 778-1233

Matrix Spike/Matrix Spike Duplicate (MS/MSD) QC Data
MS MSD

Laboratory Sample Spike Sample Sample Acceptance

Analyte Sample ID Result Cone, Result Result RPD Limit

mg/L C mg/L mg/L %R mg/L %R 'o% RPD

Alkalinity 5-4120-001 310 500 820 102 830 104 1.2 75-125 20

Chloride 5-4120-001 100 100 200 100 196 96 2.0 75-125 20

Nitrate 5-4120-004 0.14 1.00 1.122 98.5 1.149 101.2 2.4 75-125 20

Phosphorus 5-4075-002 2.02 1.25 3.13 88.8 3.16 91,.2 1,,.0 75-125 20
Phoshphate 5-4075-002 2.02 1.25 3.13 88.8 3.16 91.2 1.0 75-125 20

Sulfide 5-4120-001 0.05 U1 0.200 0.186 9311 0 181 90.4 2.7 75-125 20

RPD = Relative Percent Difference
C = Concentration
U = Undetected

Exnlaination of OC Failures
None

3 of 3



METHOD 30!IO601 OB QUAILITY CONTROL. DATA

Sample 5.4120,001 Cliet: C•A

Pr;jert ID: 13,1shbvvo;l E)CIOO POint. 010941.09

Fllenameý 5-4120

Date Element Mlatrix S pike NS I Mtnx spike Doplicale ('1161)I -I
Analyaed MS Status MSD Status %,'RPD IOrg.SmpSOk.SinD Amt,SPkd %RE(,' Siok Sum AintSnkd

Fileuame: 5-4120
Prep Lah i atorv C~owt rolI Slandir0 d RA'.

TLi F mint %R~cc

11/16/05 Aluminum Acceptable Acceptable 4.0 0.180 10.5906 10,0000 1 U4.1 11 0212 1000 J 108.4 Q.005 10,0000 10,6859

! -"

9
1016.9

105.011/16/05 Antimony Acceptable. Acceptable 3.4 <0.01 , 0.1014 0.10006 101.4 0.1050 0.1000 105.0 I <0,01 0,I000 0.1050

11/16/05 Arsenic Acceptable Acceptable 21 1 0,005 0,1097 0.1000 104.8 0,1120 0.1000 1017.1 40,002 0.1000 0.1058 105.8

11/16/05 B3arium Acceptable Acceptable 1.2 0.035 0 1162 0 1000 81,1 0,01177 0.1000 82.6 40.001 1000 00873 187.3

11/16/05 Beryllium Acceptable Acceptable 4.7 0,001 00954 0,1000 94.2 0.1000 0.1000 908. <0,001 0. 100 0,1029 s 102,9

11116/05 Cadmium Acceptable Acceptable 5.11 <0.001 00998 0 1000 99.8 0.1050 0.000 1015.)0 <0.001 0 1000 0, l8 11),...8.3

11/16/05 Calciam >4X Spike >4X Spike 4.0 156,38S 168.4053 10.0000 120.2 161.7369 10.0000 53.5 <0.1 0.00o00 0 3490 111.1.5

11/16/05 Chromium Acceptable Acceptable 4.5 <0.001 0.0974 0.1000 97.4 0.1019 0.1000 1101.9 <000 1 01000 0.1054 1115.4

1l/16/05 Cobalt Acceptable Acceptable 4.4 <0.001 0.0932 0.1000 93,2 00974 0.1000 97.4 <0001 0.1000 0,1000 100.11

1116/05 Copper Acceptable Acceptable 3.8 <0.001 0.0928 0.1000 92.8 0.0963 0,:,1000 96,3 <0.00) 0,1000 0.0957 95.7

11116/05 Iron High Acceptable Acceptable 3,9 0.165 4.1848 4.0000 101.5 4 3525 4.0000 104.7 <0,01 40010 4,3450 108.6

11/16/05 Iron Low Acceptable Acceptable 3.7 0.167 35953 4,0000 85.7 3.7310 4.0000 89.1 <0.01 40000 3.6703 91,8

11U16/05 Lead Acceptable Acceptable 5.1 <0.002 0,0979 0,000 97.9 0.1030 0,1000 1(13.10 <0.002 01000 0,1073 1017.3

11/16/05 Magnesium >4XSpike >4XSpike 2.8 77.660 90,1126 10,0000 124.5 87.6020 100000 99.4 <0.1 10.0000 11,5166 115.2

11i16/05 Manganese Acceptable Acceptable 3.1 0.019 0.1173 0.1000 98.4 0.1210 0.1000 1112 1 <00001 0.W100O 0 1059 1015,9

11/16/05 Nickel Acceptable Acceptable 4.3 0.001 0.0984 0.1000 97.4 0.1027 0.1000 101.7 <0.001 0,1000 0.1046 104.6

11/16/05 Potassium Acceptable Acceptable 3.2 9.547 13,2818 3.0000 124.5 12.8583 30000 110.4 <0.1 3.0000 2.4400 813

1.1/1/O5 Selenium Acceptable Acceptable 6.0 <0002 0,0983 0,1000 98.3 0.1043 0,1000 104.3 <0.002 0.1000 0.1004 1110.4

11i1/05 Silver Acceptable Acceptable 4,2 <0.001 0.0903 0.1000 98.3 0,1025 0.1000 102.5 <0.001 0.1000 0.1022 102.2

tI/1/W05 Sodium >4XSpike >4XSpikc 2.9 48.099 50.8759 3.0000 92.6 49.4273 3.0000 44.3 <0.1 3.0000 3,0390 1I1.3

Il/16/05 Thallium Acceptable Acceptable 5.6 <001 0.1084 0.1000 108A, 0.1146 01000 114.6 <0.01 a.o000 0.i157 115,7

I U16/05 Vanadium Acceptable Acceptable 4.0 <0.01 0,0921 0,1000 92,1 0 0959 01000 95.9 <0.01 0 10 0 1 0.0954 95.4

I1/61S05 Zinc Acceptable Acceptable 4.2 <0.005 01016 0)1000 1011.6 0.1060 101000 (66.1 <0 005 01000 0)1076 1,17.8

QC Acceplance Ranges.

MS/MSD 75- 125%, RID (Relative Percent Dilere)ucc) ti- 20%

LCS 80 -120%

PB < Reporting Limit

Mi/MDol am ldmoef IC Y itl t ; " t

.MS/M513 for Calr'--" atd Sodium were nit wilmni acceptalile range. howwvel because~ the salilil c I elli F c tnim 4X [lcie o impik mi]q flihcmcp;c 1JUT Ilse Iii apply



CONESTOGA.ROVERS & ASSOCIATES SHIPPED TO
8615 W. Bryn Mawr Avenue (Laboratory Name):
Chicago, Illinois 60631
(773)380.9933 phone
(773)380.6421 fax REFERENCE NUMBIER: PROJECT NAME: ;, . "] . i

CHAIN,-OF-CUSTODY RECORD

SAMPLER'S PRIN TE' .. / ' / TIERS
SIGNATURE: N, '-ME' RTP AM E '- /"-," / , / / /

.. / / / /. /

SAM... . " / RESAPARKE
SEN. SAMPLE IDENTIFICATION No. MATRIX z 'i i "' /

... . .... . . .... . ...... .__+ _ ... . ... .. ....... .. ..... .. .
-~J1

TOTAL/ NUMBE OF CONTAINER

R .. .....-.-- .. . .

/I i= Ik ______.______,_.:%

- - -.. --..... ... . .. . ... - -... .... . ... ___. .. .. .. - -- . . ... .... .. . ....-- .j-T " / -j -

. ......._. T I.M..- . . ..

TOTAL NUMBER OF CONTAINERS . ______________________

ATE: ' %' @ IT"IM"E .

RELINQUISHED Y. 7 / DATE: RECEIVED BY:•L , ;iDATE: RECEIVED BY:I TE

_TIME: (__TIME:

METHOD OF SHIPMENT: •;h">/ ( " AIR BILL No,

White
Yellow
Pink
Goldenrod

-Fully Executed Copy
-Receiving Laboratory Copy
-Shipper Copy
-Sampler Copy

SAMPLE TEAM-

.. ) /, , v 'f\

1001 ýURCEIGN-CoO04



InvoiceFirst
Environmental Invoice Number: 61249

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road' Naperville, Illinois 60563 - Phone (630) 778-1200 Fax (630) 778-1233

Tax ID. No. 36-3925322 1 7, 1) rnC r,11i5V~ a1 , c U" V f. i V'

Page: I

Sold To:
CONESTOGA-ROVERS & ASSOCIATES
8615 Wese Bryn Mahr Avenue
Chicago, IL 60631

Remit To,
FIRST ENVIRONMENTAL LABORATORIES, INC.
P.O. Box 669
Elgin IL 60121-0669

Customer ID: CRAIL

Customer PO

Quantity I Item

4.001
4,00,

1.00o

1.00

Payment Terms Due Date

Net 30 Days 12/17/05

Description

1 Protect ID:Braidwood Exelon Plant
# 16841-09
Conventionals
Metals
100% Ruch Surcharge
Total Gross....$3,504.00
Less 25% Discount
First Environmenial File ID:5-4120
THANK YOU

Sales Rep.ID

Unit Price Extension

108.00
330.00

1,752.00

876.00

432.00
1,320.00
1,752.00

-876.00

TOTAL AMOUNT DUE $ 2,628.00



~First

MUMW • Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

- . 1600 Shore Road 'Naperville, Illinois 60563 Phone (630) 778-1200 " Fax (630) 778-1233

November 22, 2005 Rec'd CRA
NOV 2 8 2005

Mr. Dave Hendren
CONESTOGA-ROVERS & ASSOCIATES
8615 West Bryn Mawr Avenue,
Chicago, IL 60631

Project ID: Braidwood Exelon Plant # 16841-09
First Environmental File 5-4219
Date Received: November 21, 2005

Dear Mr. Hendren:

The above referenced project was analyzed as directed on the enclosed chain of custody

record.

All analyses were perfomied in accordance with established methods and within established

holding times. All Quality Control criteria as outlined in the methods and current IL
ELAPINELAP have been met unless otherwise noted. QA/QC documentation and raw data
will remain on file for future reference. Our certificate is number 001201: 02/17/05 through

02/28/06.

I thank you for the opportunity to be of service to you and look forward to wvorking with you

again in the future. Should you have any questions regarding any of the enclosed

analytical data or need additional information, please contact me at (630) 778-1200.

Sincerely,

William Mollashed
Project Manager



SFirst
570 - Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road •. Naperville, Illinois 60563 Phone (630) 778-1200. Fax (630) 778-1233

Client:
Project ID:
Sample ID:

Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09
GW-I 11805-JK-BL- 10
5-4219-001

Date Collected:

Time Collected:
Date Received:
Date Reported:

11/18/05

10:50
11/21/05
11/22/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Sodium

Chloride
Analysis Date: 11/22/05

Chloride

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

1.6 0.1 mg!L

Method: 4500CI, C

< 5g/5 mg/L



• • ~First

Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

• 1600 Shore Road , Naperville. Illinois 60563 Phone (630) 778-1200 , Fax (630) 778-1233

Analytical Report
CONESTOGA-ROVERS & ASSOCIATESClient:

Project ID: Braidwood Exelon Plant # 16841-09
Date Collected: 11/18/05
Time Collected: 11:25
Date Received: 11/21/05

Date Reported: 11/22/05
Sample ID: GW-1 1 1805-JK-BL-1 I
Sample No: 5-4219-002

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

Sodium 2.8 0.1 mg/L

Chloride Method: 4500C1, C
Analysis Date: 11/22/05

Chloride 16 5 mg/L



_____ -_ - First
4MM I Environmental

Laboratories, Inc. IL ELAP! NELAC Accreditation 1 100292

.. -.- 1600 Shore Road - Naperville, Illinois 60563 Phone (630) 778-1200 - Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09

GW-1 I 1805-JK-BL-12
5-4219-003

Date Collected:
Time Collected:
Date Received:
Date Reported:

11/18/05

11:45

11/21/05

11/22/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date; 11/22/05

Sodium

Chloride
Analysis Date: 11/22/05

Chloride

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

2.8 0.1

Method: 4500C1, C

mg/L

<5 5 mg/L



- First
E U5--- • Environmental

Laboratories, Inc. IL ELAP /NELAC Accreditation # 100292

1600 Shore Road - Naperville. Illinois 60563 Phone (630) 778-1200 - Fax (630) 778-1233

Client:
Project ID:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09
Date Collected: 11,118/05

Time Collected: 12:20
Date Received: 11/21/05
Date Reported: ] 1/22/05

Sample ID: GW- I I1805-JK-BL-13
Sample No: 5-4219-004

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Sodium

Chloride
Analysis Date: 11/22/05

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

0.1 mg/L5.7

Method: 4500C!, C

Chloride 8 5 mg/L



First
999w Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

100 Shore Road - Naperville, Illinois 60563 -Phone (630) 778-1200 -Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS & ASSOCIATES Date Collected: 11/18/05

Project ID: Braidwood Exelon Plant # 16841-09 Time Collected: 12:45

Sample ID: GW-I 11 805-JK-BL-1 4 2 Date Received: 11/21/05

Sample No: 5-4219-005 Date Reported: 11/22/05

Analyte Result R.L. Units Flags

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 11/22/05 Preparation Date: 11/21/05

Sodium 4.3 0.1 mg/L

Chloride Method: 4500C1, C
Analysis Date: 11/22/05

Chloride < 5 5 mg/L



First
--p Environmental

- Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

- 1600 Shore Road - Naperville, Illinois 60563 Phone (630) 778-1200 . Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
Braidwood Exelon Plant # 16841-09
GW- I 1I805-JK-BL-l 5
5-4219-006

Date Collected:

Time Collected:

Date Received:

Date Reported:

11/18/05
13:15

11/21/05

11/22/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Sodium

Chloride
Analysis Date: 11/22/05

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

0.1 mg/L2.8

Method: 4500C1, C

Chloride < 5 5 rng/L



-"--••"--•Fi rst
tý ý W Environmental

- Laboratories, Inc. IL ELAP I NELAC Accreditation If 100292

.1600 Shore Road Naperville, Illinois 60563 Phone (630) 778-1200 - Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09

GW- I I1805-JK-BL-16
5-4219-007

Date Collected:
Time Collected:
Date Received:
Date Reported:

11/I8/05
14:20
11/21/05
11/22/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Sodium

Chloride
Analysis Date: 11/22/05

Chloride

Method: 60110B Preparation Method 3010A
Preparation Date: 11/21/05

2.6 0.1 mg/L

Method: 4500C!, C

54 5 mg/L



First
Q M 7 - Environmental

Laboratories, Inc. IL ELAP NELAC Accreditation 4 100292

- 5 1600 Shore Road -Naperville, Illinois 60563' Phone (630) 778-1200 Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09
GW-1 I 1805-JK-BL-17
5-4219-008

Date Collected:

Time Collected:
Date Received:
Date Reported:

11/18/05
14:30
11/21/05
11/22/05

Analyte Result R.L. Units Flags

Total Metals Method: 6010B
Analysis Date: 11/22/05
Sodium

Chloride Method: 4500CI
Analysis Date: 11/22/05

Chloride

Preparation Method 3010A
Preparation Date: 11/21/05

0,1 ing/L8.9

I,C

6 5 mg/L



_ _ First
M_ E Environmental

- Laboratories, Inc. IL ELAP I NELAC Accreditation # 100292

-600 Sh ore Ro-ad - Naperville, Illinois 60563 . Phone (630) 778-12-00 F ax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09

GW-1 I )805-JK-BL-18
5-4219-009

Date Collected:

Time Collected:
Dale Received:
Date Reported:

11/18/05
14:40
11/21/05
11/22/05

Analyte Result RL. Units Flags

Total 1%
Analysi

'letals Method: 6010B Preparation Method 3010A
isDate: 11/22/05 Preparation Date: 11/21/05

Sodium 2.6 0.1 mg/L

Chloride Method: 4500C1, C
Analysis Date: 11/22/05
Chloride < 5 5 mg/L



. ~ ~ ~ ~ ~ _... ••4a- .- ,. ,. ,%" ...- .••,• •-•'-••

.o.. --- -- • First

--p - Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292.

S1600 Shore Road Naperville, Illinois 60563 Phone (630) 778-1200 Fax (630) 778-1233

Analytical Report
CONESTOGA-ROVERS & ASSOCIATESClient:

Project ID: Braidwood Exelon Plant # 16841-09

Sample ID: GW-1 11 805-JK-BL-19
Sample No: 5-4219-010

Date Collected: 11/18/05
Time Collected: 14:50.
Date Received: 11/21/05
Date Reported: 11/22/05

Analvte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

0,1 mg!LSodium 2.1

Chloride
Analysis Date: 11/22/05

Method: 4500C0, C

Chloride < 5 5 mg/L



. First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road - Naperville, Illinois 60563 Phone (630) 778-1200 - Fax (630) 77841233

Client:

Project ID:

Sample ID:

Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09

GW-11 1805-JK-BL-20
5-4219-011

Date Collected:

Time Collected:
Date Received:
Date Reported:

11/18/05
15:00
11/21105
11/22/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Sodium

Chloride
Analysis Date: 11122/05

Chloride

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

0.1 mg/L2.6
Method: 4500C0, C

< 5 5 nig/L



~First

'111- Environmental
Laboratories, Inc. IL ELAP I NELAC Accreditation 41100292

-1600 Sh-Nore Ro Naperville, Illinois 60563.1 Phone (630)7781200 ' Fax (630) 778-1233

Client:
Project ID:

Sample ID:

Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
Braidwood Exelon Plant # 16841-09
GW- 11 1805-JK-BL-21
5-4219-012

Date Collected:

Time Collected:
Date Received:

Date Reported:

11/188/05
15:10
11/21/05
11/22/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Sodium

Chloride
Anah'sis Dale: 11/22/05

Chloride

Method: 6010B

2.3

Method: 4500C1, C

Preparation Method 3010A
Preparation Date: 11/21/05

0.1 mg/L

<5 mg/L



__ _ First
1 Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

60-0 Shore Road - Naperville, Illinois 60563 Phone (630) 778-1200 - Fax (630) 778-1233

Client:

Project ID:
Sample ID:

Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09

GW-1 I 1805-JK-BL-22

5-4219-013

Date Collected:

Time Collected:

Date Received:

Date Reported:

11/18/05
15:20
11/21/05
11/22/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Sodium

Chloride
Analysis Date: 11/22/05

Chloride

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

10.8 0.1 mg/L

Method: 4500C!, C

5 mg/L



EFirst

Environmental
Laboratories, Inc. IL ELAP /NELAC Accreditation 0 100292

~ 1600 Shore Road -Naperville, Illinois 60563 - Phone (630) 778-1200.- Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09

GW-1 I 1805-JK-BL-23
5-4219-014

Date Collected:

Time Collected:

Date Received:

Date Reported:

11/I18/05
15:50
11/21/05
11/22/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 11/22/05

Sodium

Chloride
Analysis Date: 11/22/05
Chloride

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

0.1 mg!L2,5

Method: 4500C1, C

5 mg/L



•• First

Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

- 1600 Shore Road - Naperville, Illinois 60563 • Phone (630) 778-1200- Fax (6T3) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon Plant # 16841-09
GW-] 11 805-JK-BL-24
5-4219-015

Date Collected: 11/18/05

Time Collected: 16:10
Date Received: 11/21/05
Date Reported: 11/22/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: ) 1/22/05

Sodium

Chloride
Analysis Date: 11/22/05
Chloride

Method: 6010B Preparation Method 3010A
Preparation Date: 11/21/05

0.1 mg!L3.3

Method: 4500C1, C

6 5 m!



4

METHOD 3010A/6010B QUALITY CONTROL DATA

Sample 5-4219.001 Client: CRA

Project ID: Braidwood Exelon Plant 816841-09

aFilname: 5-4219

Date Element Matriw Spike (MS) Malrix Spike Do aliat (MSD) Picp L•boraory Cuoitrol Standaid (l.CS)

Ana22/5 Sodi MS Status I MSD Status I 5%RPD Iorgsm 4sk.Sm4 Amt. 25d %R.C S k . 50 A2n .l (P1 Io5d ,4Rc.

1220 Sdim Acceptable IOulaf Control I . J.7 4.34 2000 111.4 4.7520 2.5000 Q2.9 01 2.5000 12,6950 107.8

QC Acceptance Ranges.

MSiMSD 75- 125%, RPD (Relative Percent Difference) +/- 20%

LCS 80-120%

PB < Reporting Limit

Exptlination of QC Failures

i( The MSD for Sodium was not within acceptable range, Tlhe MS was within acceptable range as was the LCS. No further action tken.



First
- Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

-.- 1600 Shore Road - Naperville, Illinois 60563 - Phone (630) 778-1200 Fax (630) 778-1233

Conventionals QC Data Package
Client: CRA
Project I.D.: Braidwood Exelon Plant
Sample No.: 5-4219-001-015

Calibration QC Data

Date First Last Acceptance First Last
Analyte Analyzed Method CCVSCCVS Limit CCB CCB

_/_____%R %R mg/L C mg/L C

Chloride 1 1/22/05 4500C1-C 100 100 90-110 5 5 U

CCVS = Continuing Calibration Verification Standard
CCB = Continuing Calibration Blank
C = Concentration
U = Undetected

Explaination of OC Failures
None

I of 3



____-____• First
Uk Environmental

Laboratories, Inc. IL ELAP NELAC Accreditation 4 100292

-'1600 Shore Road- Naperville, Illinois 60563 - Phone (630) 778-1200 Fax (630) 778-1233

Method QC Data

Acceptance

Analyte PB LCS Limit
Clgoride %R %

Chloride NA NA NA

PB = Procedure Blank
LCS = Laboratory Control Standard
C = Concentration
U = Undetected

ExD~aination of OC Failures
None

A
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S1600 Shore Road - Naperville, Illinois 60563° Phone (630) 778-1200 - Fax (630) 778-1233

Matrix S ike/Matrix Spike Duplicate (MS/MSD) QC Data

IMS MSD
Laboratory Sample Spike Sample Sample Acceptance

Analyte Sample I'D Result Cone. Result Result RPD Limit
mg/L C. mg/L mg/L %R i jmg/L %R % RPD

Chloride 5-4219-001 5 U ]00 98 98 .0 20 75-125 20

RPD = Relative Percent Difference
C = Concentration
U = Undetected

Exnlaination of OC Failures
None

3 of3
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CONESTOGA-ROVERS & ASSOCIATES
8615 W. Bryn Mawr Avenue
Chicago, Illinois 60631
(773)380.9933 phone
(773)380.6421 fax

SHIPPED TO I.,r

(Laboratory Name): FiiPT 4oo•qAi• L •1%5

CHAIN-OF-CUSTODY RECORD

REFERENCE NUMBER: PROJECT NAME: Tmbw4d l PX'1cr~ ~

r

SAMPLERS PRINTED
SIGNATURE: NAME:

0¸

U.Uo0W

0*

PARAMETERS ! / // / /

I/'!R

,i, 1,/ ' / ,/// / / •EMARKS
SEQ.
NO,

DT V.

TIME SA MPLE IDENTIFICATION No. SAMPLE
MATRIX

No, ,

IxI

__. i 2 (V ____>

_ _ ' X _ _ . - . .
___"_ " -I':•.

~b h4

--+______ ax
__ _ _ __ --- - liyti ,

,2 3 X ", ,f
_ _.1 _._,__ _ _ _

TOTAL NUMEROFCONTA ERS

DATE:ý //2/E RECEIVED BY: DATE: 'IT
TIME: '2? TIME:- -
DATE: RECEIVED BY: DATE.

V _2 ____ _ ___ TIME: ® ... TIME.

RELINQUISHED BY: DATE: RECEIVED BY: DATE:

________ _-_ _..............TIME: ...TIME.

METHOD OF SHIPMENT: ~7'/~ 9 ~~AIR BILL No.

White
Yellow
Pink

-Fully Executed Copy
-Receiving Laboratory Copy
-Shipper Copy

SAMPLE TEAM:

I RECEIVED FOR LABORATORY BY:

Goldenrod -Sampler Copy
_I DATE:

TIME:
N I

1001 )URCE)GN -CO0oo L



First
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Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

.... 1600 Shore Road- Naperville, Illinois 60563 - Phone (630) 778-1200 Fax (630) 778-1233

December 13, 2005

Mr. Dave Hendren
CONESTOGA-ROVERS & ASSOC.
8615 West Bryn Mawr Avenue
Chicago, IL 60631

Project ID: Braidwood Exelon 016841-09
First Environmental File ID: 5-4464
Date Received: December 7, 2005

Dear Mr. Hendren:,

The above referenced samples were analyzed as requested.

Analyses were performed in accordance with the methods found in the USEPA
publications: Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, 3rd Edition, December 1996, Methods for Chemical Analysis of Water and

Wastes, EPA-600/4-79-020, and Standard Methods for the Examination of Water and
Wastewater, 20th Edition, 1998.. Specific method references are listed on the Analytical
Report.

Analyses are NELAC accredited and were performed in accordance with current IL

ELAP/NELAP requirements unless otherwise noted. QA/QC documentation and raw
data will remain on file for future reference. Our certificate is number 001201, effective
02/1 7/05 through 02/28/06.

I thank you for the opportunity to be of service, and look forward to working with you

again in the future. Should you have any questions, or need any additional information,
please feel free to contact me at (630) 778-1200.

Sincerely,

William H. Mottashed
Project Manager
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Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

S1600 Shore Road -Naperville, Illinois 60563 - Phone (630) 778-1200 .Fax (630) 778-1233

Case Narrative

CONESTOGA-ROVERS & ASSOCIATES

Project ID: Braidwood Exelon # 016841-09
First Environmental File ID: 5-4464
Date Received: December 07, 2005

I Definition of Flags:

!DF ' Dilution Factor (Sample was analyzed at this dilution to obtain the reported result.)
L The analyte was detected as part of a GC/MS database search. The identification is considered tentative

and the concentration is estimated.
IN Analyte is not part of our NELAC accreditation.
ND: Analyte was not detected.
RL Routine Reporting Limit (Lowest amount that can be detected when routine weights/volumes are used

without dilution.)
iS Analyte was sub-contracted to another laboratory for analysis.

Additional Comments:
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Laboratories, Inc. IL ELAP /NELAC Accreditation # 100292

. 1600 Shore Road 'Naperville, Illinois 60563 Phone (630) 778-1200 , Fax (630) 778-1233

Client:

Analytical Report

CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon # 016841-09

GW-] 20705-JL-RW-1

Date Collected: 12/07/05

Project ID:

Sample ID:

Time Collected: 13:45

Date Received:

Date Reported:

12/07/05

12/13/05Sample No: 5-4464-001

Date

Analyte Result R.L. Units Analyzed Method Flag

Cyanide, Total

Fluoride

Nitrate + Nitrite (as N)

Color
Total Kjeldahl Nitrogen (TKN)

Oil & Grease

Phosphorus (as P)

Sulfide

Sulfate

Phenols

Chlorine Residual, Total

< 0.005

< 0.50

0.14
280

< 0.80

<1

0.02

< 0.05

143

< 0.01

< 0.05

0.005

0.50

0.10

20
0.80

0.01
0.05
15

0.01

0.05

mg/L

mg/L

mg/L

APHA

mg/L

mg!L

mg/L

mg!L

IngiL

mg/L

mg/L

12/09/05

12/08/05

12/09/05
12/08/05

12/13/05

12/09/05

12/08/05

12/08/05

12/08/05

12/09/05

12/07/05 16:45

4500CN,C,E

4500F,C

353.2R2.0
2120B

SM 4500N,C

1664A

4500P,B,E

4500S2C,D

3-75.2R2.0

420.1

4500C1, G

N

S
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.....-. 6 7.F

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
Braidwood Exelon #016841-09
GW-120705-JL-RW-1
5-4464-001

Date Collected:

Time Collected:

Date Received:

Date Reported:

12/07/05
13:45
12/07/05
12/13/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 12/12/05

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Thallium
Zinc
Boron
Molybdenum

Total Metals
Analysis Date: 12/08/05

Method: 6010B Preparation Method 3010A
Preparation Date: 12/12/05

2,25 0.05 mg/L
* 0,006 0.006 mng/L

0,005 0.002 mg/L
0.062 0.001 mg/L

< 0.001 0.001 mg/L
< 0.001 0.001 mg/L

0,005 0,001 mg/L
0.011 0.001 mg/L
0.012 0.001 mg/L
4,58 0.01 mg/L
0.006 0.002 mg/L
19.9 0.1 mg/L
0.279 0.001 mg/L
0.014 0.001 mg/L

* 0.002 0.002 mg/L
< 0.001 0.001 mg/L
< 0.002 0.002 mg/L

0.05 3 0.005 mg/L
0.10 0.01 mg/L

< 0.01 0.01 mg/L

Method: 7470A

Mercury < 0.0005 0.0005 mg/L
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Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road - Naperville, Illinois 60563 'Phone (630) 778-1200 o Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS & ASSOCIATES

Project ID: Braidwood Exelon # 016841-09

Sample ID: GW-120705-JL-RW-2

Sample No: 5-4464-002

Date Collected:

Time Collected:

Date Received:

Date Reported:

12/07/05

14:20

12/07/05

12/13/05

Date
Analvte Result R.L. Units Analyzed Method Flag

Cyanide, Total

Fluoride

Nitrate - Nitrite (as N)

Color

Total Kjeldahl Nitrogen (TKN)

Oil & Grease

Phosphorus (as P)

Sulfide

Sulfate

Phenols

Chlorine Residual, Total

< 0.005

< 0.50

1.39

109

< 0.80

<1

0.05

< 0.05

182

< 0.01

0.005

0.50

0.10

20

0.80
1

0.01
0.05

15

0.01

rng/L

mg/L

APHA

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

12/09/05

12/08/05

12/09/05

12/08/05

12/13/05

12/09/05

12/08/05

12/08/05

12/08/05
12/09/05
12/07/05 16:45

450OCN,C,E

4500F,C

353.2R2.0

2120B

SM 4500N,C

1664A

4500P,B,E

4500S2C,D

375.2R2.0

420.1
4500C1, G

N

S

< 0.05 0.05 mg!L
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Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road - Naperville, Illinois 60563 Phone (630) 778-1200 Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon # 016841-09
GW- 120705-JL=RW-2
5-4464-002

Date Collected: 12/07/05
Time Collected: 14:20

Date Received: 12/07/05

Date Reported: 12/13/05

Analyte Result R.L. Units Flags

Total Metals
Analysis Date: 12/12/05

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Selenium
Silver
Thallium
Zinc
Boron
Molybdenum

Total Metals
Analysis Date: 12/08/05

Mercury

Method: 6010B Preparation Method 3010A
Preparation Date: 12/12/05

0.85
< 0.006

0.005
0.072

< 0.001
< 0.001

0.001
< 0.001

0.002
0.93

< 0.002
17.1
0.206
0.004

< 0.002
< 0.001
< 0.002

0.009
0.13

< 0.01

Method: 7470A

0.05
0.006
0.002
0.001
0.001
0.001
0.001
0,001
0.001
0.01

0.002
0.1

0.001
0.001
0,002
0.001
0.002
0.005
0.01
0.01

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/b
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/b
mg/L
mg/L
mg/L
mg/L

< 0.0005 0.0005 mg/L
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CONESTOGA-ROVERS & ASSOCIATES

8615 W. Bryn Mawr Avenue
~Chicago, Illinois 60631

(773)380.9933 phone
(773)380.6421 fax

SHIPPED TO
(Laboratory Name):

REFERENCE NUMBER:

0 qI- 001

PROJECT NAME:

CHAIN-OF-CUSTODY RECORD

SAMPLER'S PRINTED - ' PARAMETER
SIGNATUJRE: NAME / RMAK

SEQ ATE ME SAMPLE IDENTIFICATION No. SMPLE, z i

TOTAL NUMBER OF CONTAINERS

RELINOUI HEVY_ DATE: - o RECEIVEý4Y: DATE:!

RELIN ED BY: DATE: RECEIVED 6Y: DATE:
___TIME: © TIME:

RELINQUISHED BY: DATE: B:RECEIVED Y DATE:
TIME: @ - -I_ TIME:

METHOD OF SHIPMENT: AIR BILL No,

White -Fully Executed Copy SAMPLE TEAM: RECEIVED FOR LABORATORY BY:
Yellow -Receiving Laboratory Copy 

7____ 7_____-1333
Pink -Shipper Copy
Goldenrod -Sampler Copy DATE: TIME:

1001-OO(SOURCE)GN.CO004 "

fkl #; 0,A10) R-
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a -Environmenta I DEC 2 • 2005

Laboratories, Inc.1 . ,IL.ELAP /NELAC Accreditation # 100292

1600 Shore Road. Napervillelhr•i L6_O563-e:Phone (630) 778-1200. Fax (630) 778-1233

CASE NARRATIVE

December 20, 2005

Mr. Dave Hendren
CONESTOGA-ROVERS& ASSOCIATES
8615 West Bryn Mawr Avenue
Chicago IL 60631

Project I.D.: Braidwood Exelon 016841-09
First Environmental File ID: 5-4464
Date Received : December 7th, 2005

The following data package includes the supporting quality control information for the above
referenced project.

Analytical Methods Reference Document: Test Methods for Evaluating Solid Wastes,
Physical/Chemical Methods. SW-846, 3'd Edition, December 1996 and it's updates, and Methods
for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, Revised March 1983.

Analvs s are NELAC accredited and were performed in accordance with current IL
ELAPA'ELAP requirements unless otherwise noted. QA/QC documentation and raw data will
remain on file for future reference. Our certificate is number 001201, effective 02/17/05
through 02/28/06.

Metals Analysis

All analyses were performed within established holding times, and all quality control criteria, as
outlined in the methods, have been met except as noted here or noted on the submitted QC forms.

MS/MSD percent recoveries were biased high for barium, ;magnesium, manganese and zinc.
The LCS was acceptable, therefore, no further action was taken.
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MOM M Environmental

Laboratories, Inc. IL ELAP NELAC Accreditation # 100292

- -1600 Shore Road Naperville, Illinois 60563, Phone (630) 778-1200 Fax (630) 778-1233

CASE NARRATIVE

Conventionals Anah'sis

All analyses were performed within established holding times, and all quality control criteria, as
outlined in the methods, have been mee except as noted here or noted on the submitted QC forms.

Project Manager: Bill Mottashed Reviewed By:_________________
Lorrie Franklin (QAy./

Date:_________ _
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MN11ll-) 30I1 1A6011P.ITY CONTROL DAIA

Clientn C RA

qljiect ID: Diraidwood Exelon 4 016841.09

Filename: 5-4464

I.;•, l7e7 Ma[liix spike (MS) Mairix Spike Duplicate (MSD) Pley Laboraloly Coitltol Standard (LCS)

0, IA,'..I..m MSYlD Oi,!S %lPI) L,.mp S14 Simp AmI.Spd. `ARIC Spk.Smp AmI.Spkd .a.EC 131ink (PB) Trie Found 'R .C.

12 12 Al_. nilhum !,\CClI)i;hlh Arulalilc 11.5 0.8.19 10.1170 10.0000 92.7 10.061 10.0000 92.1 A0.M5 10.0000 9.1438 91.4

P.2 05 ,ilmon .v cr/);lAbh' .ii:rpahll {C .4 0,0] 0.10,4 0.1000 114.4 0.11150 0.1000 1015.11 '0.01 0.1000 0.1020 1112,J)

12 1205 Amic AccpM~te .:\h~l:clIII-hkI 1.7 (1205, 0.1113 0.1000 NO1)611 0.109,1 0.1000 114.2 :"0.002 0.1000 0.1018 1111.8

12;,12. 110,ium Oul of ( Oultir (i)fl C.,Iih I 1. 1 00.72 0.2182 0.1000 146.1 0,2221 0,1000 150,0 0.001 0.1000 0.0942 94.2

12:1105 13civllium Aiccptable Accipthlob.e 0.0001 0.1039 0.1000 103.9 0.1033 0.1000 103.3 -0.001 0.1000 0.1035 103.5

.. _122._5 Cadiu Acceplhlc Acueph'Il 0.1 0,1111 0.1055 0.1000 1053. . 0.1048 0,1000 1N1O.1 A0.001 0,1000 0.1042 104.2

5 .",. mnn .1:1plahhC .Xm'Il(aIe 11.9 0,00 1 0.1073 0.1000 1(5.9 0,1093 0,1000 106,.8 :0.0001 0.1000 0,1025 1112.5

12 i 195 Cohll .\:ccephIlh AMccelalle 1)-3 1 0001 0.10)57 0,.1000 I115.7 0.1053 0.1000 105,3 :0001 0. 1000 01039 111.3.8

121!)2 lh Coppo .Accep;Ihlc :\tc-plihle 011,1 )02 0.1068 1000 1114.9 0.1066 0.1000 104.8 0.001 0,1000 0.1017 11)1T7

I it12 tee l Accepahlde Accephlle 01.1 0.929 4,7150 4.0000 95.4 4.7412 4,0000 95.3 1001 4.0000 3.8585 96.5

1.1215l hIun Lolv AcceplahIle Acceplalle II.11 0,929 4.6717 4,000 93.0 4A.6720 4,.0000 93.6 :0.01 4.0000 3,7630 94.1

1212115 Lead Acteplihle Accepitahle 0 .5 0002 0.1059 0.1000 105.9 0,1054 0,1000 105A- 01002 0.1000 0.102. 102.9

1212115 Muinesinm (hil ' of Control Ollt of(i Ctllru 2.7 17.067 40,6203 10.0000 235.5 41.7312 10,0000 246.6 "'(.l 10.,000 9.7029 97.11
------

112 I05 Maneaiese Out i'f Cmntrill Oit (if C0i11h"1 2.( 0.206 0.4600 0,1000 253.6 0.4722 0.1000 205.8 :10.001 0,1000 0.1033 103.3

12,125 s Nickel Aceptihle .. Oul 1f (i11t6l 5.1 0.003 0.1233 0.1000 119.9 0.1297 0.1000 126.3 :0,001 0,1000 0,1034 1113.4

I12 05 SeeIn ,in \c Acep1hlhle Acceli•hr . 4)1)112 01050 0.1000 1 05.. 0.10600 I15. 0002 0.1000 0.1032 1103.2

.,, 11, Odle ,\ceep ',le ,,'ccepht lle . 113 0.001 0,1012 0.1000 1011.2 0.1000 0.1000 1011.0 .0.00l 0.1000 0.0940 94.1

1. . . . TIm.lluill Auccpli 1C AepbIlle 1, .1.401 0.0949 0.1000 94.9 00965 0.1000 96.5 0.01 0.1000 0.0959 95.9

... !12 0 V. n \.adhun Acceptlihh .\cepllhle 11, .0.01 0.1052 0.1000 1105.2 (.1045 01010 104.5 0001 0.1000 0.1011 101.1

S12 1205 /nc Out 4 Cilcmrd Out I ( rl 111.2 11009 01022 0.11000 1 72. 02018 0.1000 192.) .11.005 0.I000 0.1100 11T.L

O)C Acceplance Ilingcs:

MS 11,ISI) 75, 25% , 1(111) R lhIre Perce-u 1illcici -20I .,

CS 80- 120 ' ,

k,! I, I7 I•i 0 I1 , ,, M owqnuunl,. kl',n,;:,c Nn ic m ,c 'Ju 1C )( 1 wilhi ll c uciltd c le ninlple nY4, l i hve iml Ihav ences picstel lh III; c cminij e Ilidl hlii, The IU'S was ill coll.il, 1 Ieulher n cii
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Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

-- N , 1600 Shore Road • Naperville, Illinois 60563 Phone (630) 778-1200 Fax (630) 778-1233

Conventionals QC Data Package
Client: CRA
Project I.D.: Braidwood Exelon
Sample No.: 5-4464-001-002

Calibration QC Data

Date First Last Acceptance First Last
Analyte Analyzed Method CCVS CCVS Limit CCB CCB

_ %R %R % mg/L C mg/L C

Cyanide 12/09/05 450OCN,C,E 98.0 100.8 90-110 0,005 U 0,005 U
Chlorine 12/07/05 4500C1, G 99.3 99.3 90-110 0.05 U 0.05 U

Color 12/08/05 2120B 100.2 100.2 90-110 20 U 20 U

Fluoride 12/08/05 4500F, C 102.4 100.0 90-110 0.50 U 0.50 U
Nitrate 12/09/05 353.2 R.2.0 99.3 97.4 90-110 0.10 U 0.10 U
Phenols 12/09/05 420.1 103.8 105.5 90-110 0,01 U 0.01 U
Sulfate 12/08/05 375.2 R.2,0 98.8, 108.7 90-110 15 U 15 U
Sulfide 12/08/05 4500S2,C,,D 95.4 95.9 90-110 0.05 U 0.05 U

Phosphorus 12/08/05 4500P, B,E 99.1 100.5 90-110 0,01 U 0.01 U

CCVS = Continuing Calibration Verification Standard
CCB = Continuing Calibration Blank
C = Concentration
U = Undetected

Explaination of QC Failures
None

I of 3
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M1 Environmental

Laboratories, Inc. IL ELAP NELAC Accreditation # 100292

-1600 Shore Road - Naperville, Illinois 60563 'Phone (630) 778-1200 - Fax (630) 778-1233

Method QC Data

Acceptance
Analyte PB LCS Limit

mg/LC %R %

Cyanide 0,005 U 92.2 80-120
Chlorine NA NA NA

Color NA NA NA
Fluoride NA NA NA
Nitrate NA NA NA
Phenols 001 U 105.0 80-120
Sulfate NA NA NA
Sulfide NA NA NA

Phosphorus 0.01 U 105.1 80-120

PB = Procedure Blank
LCS = Laboratory Control Standard
C = Concentration
U = Undetected

Explaination of OC Failures
None

2 of 3
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First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road Naperville, Illinois 60563 - Phone (630) 778-1200 - Fax (630) 778-1233

Matrix Spike/Matrix Spike Duplicate (MS/MSD) QC Data
IMS MSD

Laboratory Sample Spike Sample Sample Acceptance

Analyte Sample ID Result Conc. Result Result RPD Limit

mg/L C mg/L mg/L %R mg/L %R % RPD

Cyanide 5-4464-001 0,005 U 0,200 0.173 86.6 0,176 88.3 1.7 75-125 20

Chlorine 5-4464-001 0.05 U 0.251 0.275 109.2 0,282 112.1 2.6 75-125 20

Color NA NA NA NA NA NA NA NA NA NA
Fluoride 5-4436-003 1.14 2.00 3.28 107.0 3.27 106.5 0.3 75-125 20

Nitrate 5-4464-001 0.14 1.00 0.96 82.3 1.00 86.2 4,0 75-125 20

Phenols 5-4484-002 0.01 U 0.200 0.215 107.4 0.209 104A4 2.8 75-125 20

Sulfate 5-4430-005 17.1 20.0 38.2 105.5 37.9 103.8 0.9 75-125 20

Sulfide 5-4464-001 0.05 U 0.200 0,192 95.9 0,189 94.5 1.6 75-125 20

Phosphorus 5-4395-002 0.01 U 0.500 0.517 103.4 0.511 102,3 1.2 75-125 20

RPD = Relative Percent Difference
C = Concentration
U = Undetected

Explaination of QC Failures
None

3 of 3



Conventionals QC Data Package
Client: CRA
Project I.D.: 016841-09
Sample No.: 5-4464-001-2

Method QC Data

Date Acceptance
Analyte Analyzed Method PB LCS Limit

m g/L C %R '_ _

O&G 12/09/05 1664A <1 U 95,0 78-114

.PB = Procedure Blank
LCS = Laboratory Control Sample
C = Concentration
U = Undetected

Explanation of OC Failures
None

I of"2



Matrix Spike/Matrix Spike Duplicate (MS/MSD) QC DataI MNS MSD I

Laboratolry Sample . Spike Sample Sample Acceptance
Analyte Sample ID Result Colc. Result Result RPD Limit

mgiL C mg/L mgL R rng/L %R 'Y% RPD

O_ & G ! 78-114 I8"

RPD = Relative Percent Difference
C = Concentration
U = Undetected

Exp)l anation of Q)C Failures
Insufficient sample volume for MS/MSD analysis



zFirst
-. Environmental

Laboratories, Inc. IL ELAP /.NELAC Accreditation # 100292

. 1600 Shore Road -.Naperville, Illinois 60563 . Phone (630) 177-1200 Fax (630) 778-1233

December 27, 2005,, ti

-JAN 0 3 2006

Ms. Julie Luzwick -

CONESTOGA-ROVERS & ASSOCIATES
8615 West Bryn Mawr Avenue

Chicago, IL 60631

Project ID: Braidwood Exelon # 016841-09

First Environmental File ID: 5-4609

Date Received: December 19, 2005

Dear Ms. Julie Luzwick:

The above referenced project was analyzed as directed on the enclosed chain of custody record.

All analyses were performed in accordance with established methods and within established holding
times. All Quality Control criteria as outlined in the methods and current IL ELAP/NELAP have
been met unless otherwise noted. QAIQC documentation and raw data will remain on file for future
reference. Our certificate is number 001201: 02/17/05 through 02/28/06.

1 thank you for the opportunity to be of service to you and look forward to working with you again
in the future. Should you have any questions regarding any of the enclosed analytical data or
need additional information, please contact me at (630) 778-1200.

Sincerely,

Stan Zawo',s 1
Project Manager
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First
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Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road - Naperville, Illinois 60563 'Phone (630) 778-1200.- Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
Braidwood Exelon # 016841-09

GW-121605-RG-MW-105D
5-4609-001

Date Collected:
Time Collected:
Dale Received:
Date Reported:

12/16/05

8:50
12/19/05
12/27/05

Analyte Result R.L. Units Flags

Chloride Method: 4500C!, E
Analysis Date: 12/20/05
Chloride 5 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 12/23/05 Preparation Date: 12/20/05
Sodium 2.6 0.1 mg/L



First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

1600 Shore Road - Naperville, Illinois 60563 *Phone (630')778-1200 - Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon # 016841-09

GW-1 21605-RG-BL-15D

5-4609-002

Date Collected:

Time Collected:

Date Received:

Date Reported:

12/16/05
9:18
12/19/05
12/27/05

Analyte Result RL. Units Flags

Chloride Method: 45
Analysis Date: 12/20/05

Chloride

Total Metals Method: 60
Analysis Date: 12/23/05

Sodium

OOCI, E

< 5 5 mg/L

)B Preparation Method 3010A
Preparation Date: 12/20/05

3.0 0.1 mg/L



______ . .First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

-- 1600 Shore Road- Naperville, Illinois 60563 Phone-(630) 778-1200 Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS & ASSOCIATES Date Collected: 12/16/05
Project ID: Braidwood Exelon # 016841-09 Time Collected: 9:53
Sample ID: GW-121605-RG-BL-16D Date Received: 12/19/05
Sample No: 5-4609-003 Date Reported: 12/27/05

Analyte Result R.L. Units Flags

Chloride Method: 4500Ci, E
Analysis Date: 12/20/05
Chloride <5 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 12/23/05 Preparation Date: 12/20/05

Sodium 2.4 0.1 mg/L



_First

Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

- 1600 Shore Road - Naperville, Illinois 60563 'Phone (630) 778-1200 - Fax (630) 778-1233

Client:

Project ID:
Sample ID:

Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon # 016841-09

GW-121605-RG-VBI-1D
5-4609-004

Date Collected:

Time Collected:

Date Received:

Date Reported:

12/16/05
16:15
12/19/05
12/27/05

Analyte Result R.L. Units Flags

Chloride
Analysis Date: 12/20/05

Method: 4500C1, E

Chloride 50 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 12/23/05 Preparation Date: 12/20/05

Sodium 27.7 0.1 mg/L



_ _ _ First
E~ nvironmental
Laboratories, Inc. IL ELAP I NELAC Accreditation # 100292

1600 Shore Roads Naperville, Illinois 60563 - Phone (630) 778-1200- Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
Braidwood Exelon # 016841-09

GW-121305-BL-17D
5-4609-005

Date Collected:
Time Collected:
Date Received:
Date Reported:

12/13/05
9:05
12/19/05
12/27/05

Analyte Result R.L. Units Flags

Chloride Method: 4500C0, E
Analysis Date: 12/20/05

Chloride < 5 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 12/23/05 Preparation Date: 12/20/05

Sodium 3.5 0.1 mgiL



__- "__ ' First
Environmental
Laboratories, Inc. IL ELAP [ NELAC Accreditation # 100292

1600 Shore Road - Naperville, Illinois 60563 - Phone (630) 778-1200 - Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon # 036841-09

GW-121505-JS-BLIOD
5-4609-006

Date Collected:
Time Collected:
Date Received:

Date Reported:

12/15/05

12:53

12/19/05

12/27/05

Analyte Result R.L. Units Flags

Chloride
Analysis Date: 12/20/05

Method: 4500C0, E

Chloride 26 5 mg/L

Total Metals Method: 601013 Preparation Method 3010A
Analysis Date: 12/23/05 Preparalion Date: 12/20/05

Sodium 22.6 0.1 mg/L



_iFirst
0 Environmental

Laboratories, Inc. IL ELAP I NELAC Accreditation # 100292

- 1600 Shore Road - Naperville, Illinois 60563 Phone (630) 778-1200 - Fax (630)778-1233

Client:
Project ID:
Sample ID:

Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCLATES

Braidwood Exelon - 016841-09

GW-121505-JS-BLI ID
5-4609-007

Date Collected:

Time Collected:
Date Received:
Date Reported:

12/15/05
14:37

12/19/05
12/27/05

Analyte Result R.L. Units Flags

Chloride
Analysis Date: 12/20/0

Chloride

Total Metals
Analysis Date: 12/23/0

Sodium

35
Method: 4500C1, E

6 5 mg/L

Method: 6010B Preparation Method 3010A
)5 Preparation Date: 12/20/05

4.7 0.1 mg/L



_First

Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation W 100292

1600 Shore Road -Naperville, Illinois 60563 -Phone (630) 778-1200 - Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS & ASSOCIATES Date Collected: 12/15/05
Project ID: Braidwood Exelon # 016841-09 Time Collected: 15:32

Sample ID: GW-121505-JS-BL12D Date Received: 12/19/05

Sample No: 5-4609-008 Date Reported: 12/27/05

Analyte Result R.L. Units Flags

Chloride Method: 4500C1, E
Analysis Date: 12/20/05
Chloride 5 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 12/23/05 Preparation Date: 12/20/05

Sodium 3.5 0.1 mg/L



First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation W 100292

S1600 Shore Road - Naperville, Illinois 60563 Phone (630) 778-1200' Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS & ASSOCIATES Date Collected: 12/15/05
Project ID: Braidwood Exelon # 016841-09 Time Collected: 16:05
Sample ID: GW-121505-JS-BL13D Date Received: 12/19/05
Sample No: 5-4609-009 Date Reported: 12/27/05

Analyte Result R.L. Units Flags

Chloride Method: 4500Ci, E
Analysis Date: 12/20/05
Chloride < 5 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 12/23/05 Preparation Date: 12/20/05

Sodium 2.8 0.1 mg/L



_First

a w ý= Environmental
Laboratories, Inc. IL ELAP/NELAC Accreditation # 100292

. 1600 Shore Road -Naperville. Illinois 60563 Phone (630) 77F8120 .Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

Braidwood Exelon # 016841-09
GW-121505-JS-BL14D
5-4609-010

Date Collected:

Time Collected:

Date Received:

Date Reported:

12/15/05
16:42
12/19/05
12/27/05

Analyte Result R.L. Units Flags

Chloride
Analysis Date: 12/20/05

Method: 4500C1, E

Chloride 5 5 mgfL

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: ý 12/23/05 Preparation Date: 12/20/05

Sodium 3.0 0.1 mg/L
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CONESTOGA.ROVERS & ASSOCIATES SHIPPED TO
861S W. Bryn Mawr Avenue (Laboratory Name):
Chicago, Illinois 60631
(773)380-9933 phone
(773)380-6421 fax REFERENCE NUMBI

P rc~4 (K1\il~L~~\ tw~i~kv r C) !ý t
ER: PROJECT NAME:

11A,1-1, 1, I ', w it -ýXeý: It,,iS CHAiN.OF,,CusTrODY RFCOR'{ . . 1~l •u.d
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SIGNATURE: -~LL 1 1~L NAE A1.Lý 1.j 1'L Lý.JI'ei d-L W/S A PL EM E E R _ R E M A R K S
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RELINQUISHED BY: DATE: RECEIVED BY: DATE.
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While -Fully Executed Copy AMPLE TEAM: RECEIVED FOR LABORATORY BY:
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Pink -Shipper Copy DAT ___ ~ fME -

Goldenrod -Sampler Copy DATE:_C_ - _

1001-r URCE)GN-COOD4
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CONESTOGA.ROVERS & ASSOCIATES SHIPPED TO
8615 W. Bryn Mawr Avenue (Laboratory Name):
Chicago, Illinois 60631
(773)380-9933 phone
(773)380.6421 fax REFERENCE NUMBL

CHAIN-OF-CUSTODY RECORD 611'4 -
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. I
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RELINU..,ED BY: [.DATE: RECEIVED BY: DATE:
TIME: - -TIME:

RELINQUISHED BY: DATE: RECEIVED BY: DATE:

- __ TIME: TIME:

METHOD OF SHIPMENT: AIR BILL No.
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Yellow
Pink
Goldenrod

1001

-Fully Executed Copy
-Receiving Laboratory Copy
-Shipper Copy
-Sampler Copy
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SAMPLE TEAM:
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RECEIyED OR LABRATORY BY:
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.. .. First

Environmental
Laboratories, Inc. IL ELAP /NELAC Accreditation # 100292

600 Shore Road .Naperile, Illinois 60563. Phone (630) 778-1200 Fax (630) 778-1233

January 04, 2006

Ms. Julie Luzwick
CONESTOGA-ROVERS & ASSOCIATES

8615 West Bryn Mawr Avenue,

Chicago, IL 60631

Project ID: 16841-09 Braidwood Exelon

First Environmental File ID: 6-0018
Date Received: December 27, 2005

Dear Ms. Julie Luzwick:

The above referenced project was analyzed as directed on the enclosed chain of custody record.

All analyses were performed in accordance with established methods and within established holding
times. All Quality Control criteria as outlined in the methods and cunrent IL ELAP/NELAP have
been met unless otherwise noted. QA/QC documentation and raw data will remain on file for future
reference. Our certificate is number 001201: 02/17/05 through 02/28/06.

] thank you for the opportunity to be of service to you and look forward to working with you again
in the future. Should you have any questions regarding any of the enclosed analytical data or
need additional inform-ation, please contact me al (630) 778-1200.

Sincerely,

William Mottashed
Project Manager



...... F irst
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

-1600 Shore Road - Naperville, Illinois 60563 Phone (630)-778-1200 Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS &. ASSOCIATES Date Collected: 12/19/05
Project ID: 16841-09 Braidwood Exelon Time Collected: 10:15
Sample ID: GW-121905-MB-VB-1 Date Received: 12/27/05
Sample No: 6-0018-001 Date Reported: 01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05
Chloride 18 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 01/03/06 Preparation Date: 12/28/05

Sodium 10.4 0.1 mg/L



____ First
NO Environmental

Laboratories, Inc. IL ELAP /NELAC Accreditation # 100292

1600 Shore Road - Naperville, Illinois 60563 - Phone (630) 778-1200* Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS & ASSOCIATES Date Collected: 12/20/05
Project ID: 16841-09 Braidwood Exelon Time Collected: 12:25
Sample ID: GW-122005-JL-VB6-1 Date Received: 12/27/05
Sample No: 6-0018-002 Date Reported: 01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05

Chloride 12 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 01/03/06 Preparation Date: 12/28/05

Sodium 7.0 0.1 mg/L



~First
M- Environmental

Laboratories, Inc. JL ELAP NELAC Accreditation # 100292

1600 ShorTeRoad- Naperville, Illinois 60563 - Phone (630) 778-1200 • Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
16841-09 Braidwood Exelon

GW-122005-JL-VB6-ID
6-0018-003

Date Collected:
Time Collected:
Date Received:

Date Reported:

12/20/05

14:00

12/27/05

01/04/06

Analvte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05

Chloride 17 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 01/03/06 Preparation Date: 12/28/05

Sodium 12.7 0.1 mg/L



........ First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

- 1600 Shore Road Naperville, Illinois 60563 , Phone (630) 778-1200 - Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

16841-09 Braidwood Exelon
GW-122005-JL-VB7-1

6-0018-004

Date Collected:
Time Collected:
Date Received:
Date Reported:

12/20/05
14:40
12/27/05
01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05
Chloride 59

Total Metals Method: 6010B
Analysis Date: 01/03/06

Sodium 33.9

5 mg/L

Preparation Method 3010A
Preparation Date: 12/28/05

0.1 mg/L



First
Environmental

• Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

~--~~-~1600 Shore Road - Naperville, Illinois 60563 -Phone (630) 778-1200 - Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
16841-09 Braidwood Exelon
GW-122005-JL-VB8-1
6-0018-005

Date Collected:
Time Collected:
Date Received:
Date Reported:

12/20/05
15:40
12/27/05
01/04/06

Analvte Result R.L. Units Flags

Chloride
Analysis Date: 12/29/05
Chloride

Total Metals
Analysis Date: 01/03/06

Sodium

Method: 325.2

S5 mg/L

Method: 6010B Preparation Method 3010A
Preparation Date: 12/28/05

5.5 0.1 mg/L



••--•iFirst
Environmental
Laboratories, Inc. IL ELAP I NELAC Accreditation # 1.00292

...... -• - 1600 Shore Road - Naperville, Illinois 60563 Phone (630) 778-1200 Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

16841-09 Braidwood Exelon

GW-122005-JL-VB8-ID
6-0018-006

Date Collected:

Time Collected:

Date Received:

Date Reported:

12/20/05
16:25

12/27/05
01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05
Chloride 25 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 01/03/06 Preparation Date: 12/28/05

Sodium 13,2 0.1 mg/L



_ _ First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

m;== 1600 Shore Road - Naperville, Illinois 60563 -Phone (630) 778-1200 -Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
16841-09 Braidwood Exelon
GW-122205-JL-\'B4-1A
6-0018-007

Date Collected:
Time Collected:
Date Received:
Date Reported:

12/22/05
8:50
12/27/05
01/04/06

Analvte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05
Chloride 19 5 mg/L

Total Metals Method: 6010B
Analysis Date: 01/03/06

Sodium

Preparation Method 3010A
Preparation Date: 12/28/05

0.1 mg/L12.3



____ First

Environmental
Laboratories, Inc. IL ELAP I NELAC Accreditation # 100292

-". 1600 Shore Road••Naperville, Illinois 60563 ' Phone (630) 778-1200 - Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS & ASSOCIATES Date Collected: 12/22/05
Project ID: 16841-09 Braidwood Exelon Time Collected: 9:40

Sample ID: GW-1 22205-JL-VB5-] Date Received: 12/27/05
Sample No: 6-0018-008 Date Reported: 01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05
Chloride 6 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 01/03/06 Preparation Date: 12/28/05
Sodium 7.7 0.1 mg/L



First
=W ýW Environmental

Laboratories, Inc. IL ELAP/Nt ELAC Accreditation W 100292

- 1600 Shore Road* Naperville, Illinois 60563. Phone (630) 778-12000- Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample. No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
16841-09 Braidwood Exelon
GW-122205-JL-VB5-1D
6-0018-009

Date Collected:
Time Collected:
Date Received:
Date Reported:

12/22/05
10:20
12/27/05
01/04/06

Analyte Result R.L. Units Flags

Chloride
Analysis Date: 12/29/05

Chloride

Total Metals
Analysis Date: 01/03/06

Sodium

Method: 325.2

16 5 mg/L

Method: 6010B Preparation Method 3010A
Preparation Date: 12/28/05

14.9 0.1 mg/L



First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation 41100292

. 1600 Shore Road - Naperville, Illinois 60563. Phone (630) 778-1200. Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS & ASSOCIATES Date Collected: 12/22/05

Project ID: 16841-09 Braidwood Exelon Time Collected: 16:00

Sample ID: GW-122205-JL-VB7-ID Date Received: 12/27/05

Sample No: 6-0018-010 Date Reported: 01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05
Chloride 33 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 01/03/06 Preparation Date: 12/28/05

Sodium 34.5 0.1 mg/L



_First

W ' Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

~ 1600 Shore Road - Naper'Ville, Illinois 60563 -Phone (630) 778-1200 -Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
16841-09 Braidwood Exelon

GW-122205-JL-V\B9-1
6-0018-011

Date Collected:
Time Collected:
Date Received:
Date Reported:

12/22/05
14:15
12/27/05

01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05

Chloride 26 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 01/03/06 Preparation Date: 12/28/05

Sodium 6.9 0.1 mg/L



First
-• Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

S1600 Shore Road - Naperville, Illinois 60563 ° Phone (630) 778-1200 Fax (630) 778-1233

Client:
Project ID:
Sample ID:

Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES

16841-09 Braidwood Exelon

GW-122205-Jl_-VB9-1D

6-0018-012

Date Collected:

Time Collected:

Date Received:

Date Reported:

12/22/05.
14:40
12/27/05
01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05
Chloride 16 5 mg/L

Total Metals
Analysis Date: 01/03/06

Sodium

Method: 601013 Preparation Method 3010A
Preparation Date: 12/27/05

11.4 0.1 mg/L

)



--- '-_ - First
Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

...... 1600 Shore Road - Naperville, Illinois 60563 - Phone (630) 778-1200* Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
16841-09 Braidwood Exelon
GW-122205-JL-VB 10-1
6-0018-013

Date Collected:
Time Collected:
Date Received:
Date Reported:

12/22/05
15:20
12/27/05
01/04/06

Analyte Result R.L. Units Flags

Chloride
Analysis Date: 12/29/05

Method: 325.2

Chloride

Total Metals Method
Analysis Date: 01/03/06
Sodium

38 5 mg/L

: 6010B Preparation Method 3010A
Preparation Date: 12/27/05

0.1 mg/L14.8



____First

Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

iai 1600 Shore Road 'Naperville, Illinois 60563 - Phone (630) 778-1200. Fax (630) 778-1233

Analytical Report
Client: CONESTOGA-ROVERS & ASSOCIATES Date Collected: 12/22/05

Project ID: 16841-09 Braidwood Exelon Time Collected: 15:35

Sample ID: GW-122205-JL-VB10-ID Date Received: 12/27/05

Sample No: 6-0018-014 Date Reported: 01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05
Chloride 23 5 mg/L

Total Metals Method: 6010B Preparation Method 3010A
Analysis Date: 01/03/06 Preparation Date: 12/27/05

Sodium 19.1 0.1 mg/L



First
- Environmental

Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

~ 1600 Shore Road - Naperville, Illinois 60563 -Phone (630) 778-1200 - Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
CONESTOGA-ROVERS & ASSOCIATES
16841-09 Braidwood Exelon

GW-122305-JL-VB13 1-ID

6-0018-015

Date Collected:

Time Collected:
Date Received:
Date Reported:

12/23/05

9:00
12/27/05
01/04/06

Analyte Result R.L. Units Flags

Chloride Method: 325.2
Analysis Date: 12/29/05

Chloride

Total Metals Method: 6010B
Analysis Date: 01/03/06

Sodium

17 5 mg/L

Preparation Method 3010A
Preparation Date: 12/27/05

14.2 0.1 mg/L



_First

Environmental
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292

-- 1600 Shore Road .Naperville, Illinois 60563. Phone (630) 778-1200 Fax (630) 778-1233

Client:
Project ID:
Sample ID:
Sample No:

Analytical Report
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APPENDIX K

CALCULATIONS OF TRITIUM MASS IN GROUNDWATER
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The mass of tritium in the groundwater was determined at vacuum breakers VB-1, VB-2,

and VB-3 with results of 0.19 Ci, 0.04 Ci, and 2.01 Ci, respectively, or 2.24 Ci total on
Site.

The tritium mass was calculated by measuring the areas that the plume covers in the

deep and shallow groundwater zones (Figure 6.1 and 6.2). For the shallow groundwater

zone, separate areas were determined for tritium results from 200 to 5,000 pCi/L, 5,000

to 10,000 pCi/L, 10,000 to 40,000pCi/L, and 40,000 to 60,000 pCi/L. For the deep

groundwater zone, separate areas were calculated for tritium results from 200 to

5,000pCi/L, 5,000 to 10,000 pCi/L, 10,000 to 40,000pCi/L, 40,000 to 60,000 pCi/L,

60,000 to 100,000 pCi/L, and 100,000 to 200,000 pCi/L.

The volume of the plume was calculated for the shallow and deep zones by multiplying

the areas by the average depth of water corresponding to either the shallow-screened or

the deep-screened sampling location. The depth of water corresponding to each

screened location was determined as follows. The depth of the water column was

divided halfway between the bottom of the shallow-screen (15 ft bgs) and the top of the

deep-screen (20 ft bgs) locations corresponding to 17.5 ft bgs. The average water table

elevation on site is 590 ft amsl and the average ground surface elevation on site is 594 ft

amsl. Therefore, the division between the shallow zone and deep zone is 576.5 ft amsl

(594-17.5) and the shallow-screened interval corresponds to the top 13.5 feet

(590-576.5 ft) of the water column and the deep-screened interval corresponds with the

bottom 6.5 feet (576.5-570) of the water column, where 570 ft amsl is the average clay till

elevation of the site. The volume of each section was multiplied by the porosity (0.30) to

determine the amount of water (pore space) in that volume of the aquifer.

The mass of tritium was calculated by multiplying the average tritiurn result for each

area by the volume of groundwater below for both the shallow and deep groundwater

zones. The mass of tritium at each vacuum breaker location was calculated by adding

the mass from the shallow zone and deep zone. The tritium mass calculations are

shown on Table K.1.
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TAuc K.1DRAli

SUMMARY OF TRITIUM
MASS CALCULATIONS ON SITE

EXELON GENERATION
BRAIDWOOD STATION

Phon~e
Location

V13-l north

VB-1
VB- 1
VB-1
VB- I

VB-2

VB-2

VB-2

V 13-3

VB-3
V13-3

V13-
VB-3

r-VB-3

VB-3

VB-3

V13-3

VB-3
\IB-3

VB-3

Average Tritium
Result

(P0C0L)

Saturated
Thicktess

(fi)
Volume
(cliff)

Volume
(L)

Mass of Mass of
Pore Volume Tritiun THtium

(L) (pCi) (Ci)
Zone Area (sq~ft)

Shallow 34094
Shallow 121852

Deep 254527
Deep 52587
Deep 53961
Deep 24399

Shallow 48347
Deep 31417
Deep 13808

Shallow 3088324
Shallow 7781
Shallow 60270
Shallow 48769
Shallow 42093
Shallow 34100

Deep 34283
Deep 2580144
Deep 37710
Deep 52756
Deep 8283
Deep 5084
Deep 6281
Deep 1550
Deep 3522

2600
2600
2600
7500

15000
30000

2600
7500
15000

2600
7500
7500

15000
30000
50000
7500
2600

15000
30000
50000
50000
80000
80000
150000

13,5
13,5
6.5
6.5
6.5
6.5

13.5
6.5
6.5

13.5
13.5
13.5
13.5

.13.5
13.5
6.5
6.5
6.5
6.5
65
6.5
6,5
6.5
6.5

4.60E+05 1,3013+07 3.91E+06 1.02E+10 0.011.65E+06 4,66E+07 1.40E+07 3.63E+10 0.04
1.65E+06 4,68E+07 1.41E+07 3,65E+10 0.04
3.42E+05 9,68E+06 2.90E+06 2.18E+10 0.02
3.51 E+05 9,93E+06 2;98E+06 4,47E+10 0.04
1.59E+05 4,49E+06 1.35E+06 4,04E+10 0.04

Mass of Tritium at VB-1: 1,90E+11 0.19
6.53E+05 1.85E+07 5.54E406 1.44E+10 0.01
2,04E±05 5,78E+06 1.73E+06 1,30E+10 0.01
8.98E+04 2.54E+06 7,62E+05 1.14E+10 0.01

I Mass of Tritium at VB-2: 3.89E+10 0.04
4.17E+07 1.18E+09 3.54E+08 9.2113+11 0.92
1.05E+05 2,97E+06 8.92E+05 6.69E+09 0.01
8.14E+05 2,30E+07 6.91E+06 5,18E+10 0.05
6,58E+05 1,86E+07 5.59E+06 8.39E+10 0,08
5.68E+05 1.611E+07 4.83E+06 1,45E+±11 0.14
4,60E+05 1,30E+07 3,91E3+06 1,96E+11 0.20
2.23E+05 6.31E+06 1.89E+06 1.42E+10 0.01
1.68E+07 4.75E+08 1.42E+08 3.70E+11 0.37
2.45E+05 6.94E+06 2,08E+06 3.12E+10 0.03
3.43E+05 9,71E+06 2.91±E+06 8,74E+10 0.09
5,38E+04 1521E+06 4,57E+05 2,29E+10 0.02
3,30E+04 9,36E+05 2.81E+05 1.4013+10 0.01
4.08E+04 1,16E+06 3,47E+05 2,77E+10 0.03
1.01E+04 2.85E+05 8,56E+04 6.85E+09 0,01
2,29E+04 6.48E+05 1.94E+05 2.92E+10 0.03

Mass of Tritium at VB-3: 2.01E+12 2.01
Mass off Trtitium at VB.2 and VB-3: 2,05E+12 2.05

Total Mass of Tritium on Site:FT,24E+12 2.24

CRA 016841 (12)
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APPENDIX L

BIOSCREEN MODELING RESULTS OF TRITIUM TRANSPORT
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CONESTOGA-ROVERS
& ASSOCIATES

651 Colby Drive, Waterloo, Ontario, Canada N2V 1C2
Telephone: (519) 884-0510 Fax: (519) 884-0525
www.CRAworld.com

TECHNICAL MEMORANDUM

TO: James Gosnell, Exeton REF. NO.: 016841-11/ev/10

FROM: Nicholas Fitzpatric Beiyan Zhang DATE: March 6,2006

C.C.: Phil Harvey

RE: BIOSCREEN Modeling of Groundwater Concentration of Tritium,
Exelon Generation Braidwood Station, Braceville, Illinois

The purpose of this memorandum is to present results of an evaluation of the potential for off-Site
migration of tritium above drinking water standard in the groundwater downgradient of Braidwood
Station (Site), specifically in the area of Vacuum Breakers VB-2 and VB-3. The Site hydrogeological
information was used to predict the length and width of the plume above the drinking water standard
(20,000 pCi/L).

BIOSCREEN

The modeling analysis was conducted using the analytical solute transport model BIOSCREEN developed
by the United States Environmental Protection Agency (USEPA) for use at petroleum hydrocarbon release
sites (USEPA, 1996; and Newell et al., 1997). BIOSCREEN is a three-dimensional solute transport model
that calculates advective, dispersive solute migration under uniform groundwater flow conditions.
BIOSCREEN can represent the processes of solute advection, dispersion, adsorption, and first-order
biodegradation. The analytical solute transport model developed by Domenico (1987) forms the basis of the
solution in BIOSCREEN.

In this particular case, radioactive decay of tritium was modeled using the first-order biodegradation term
available in BIOSCREEN. The equations that-govern radioactive decay are the same model biodegradation.

BIOSCREEN requires data entry including an average linear groundwater flow velocity, contaminant
plume length, retardation and biodegradation (or radioactive decay, in this case) constants, and a source
area condition. BIOSCREEN then calculates contaminant concentrations in groundwater at a specified time
along the plume centerline over a specified distance downgradient from the source area. BIOSCREEN
allows the entry of observed contaminant concentrations at specified distances downgradient from the
sources area to which the calculated plume centerline concentration and concentration may be compared.
BIOSCREEN also calculates contaminant concentration in groundwater at transverse distance.

AISOlI•ftSG 900AGI1 f0tIso 9001
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MODELING SCENARIO

Parameters related to the hydrogeological properties for the modeling analysis are described below.
Figure 1 shows BIOSCREEN input parameters.

Longitudinal and transverse dispersivity were estimated using an empirical relationship between the
plume length and dispersivity. The formula implemented in BIOSCREEN to estimate dispersivities was
used, which can give typical to lowend dispersivities based on plume length (USEPA, 1996).

A retardation factor of 1.0 was used in this simulation. Tritium binds readily with oxygen to form TOH or
T20 molecules and therefore travels at roughly the same speed as groundwater.

The natural decay of tritium can be described using a first-order decay rate. Tritium's half-life is 12.3 years
(USEPA, 2004). This half-life was used to calculate the first-order decay rate from the formula used in
BIOSCREEN.

Hydraulic conductivity was set to 0.0254 centimeters per second (cm/s) (72 ft/day) based on slug tests
performed at the Site in October 2005. Groundwater levels were used to estimate the hydraulic gradient at
the site based upon January 2006 groundwater contours (Figure 2). The hydraulic gradient is measured to
be 0.0014 ft/ft., which was based on groundwater elevations in monitoring wells MW-106D and G-2D.

SOURCE DESCRIPTION

The drinking water standard for tritium is 20,000 pCi/L (USEPA & ]EPA, 35 TAC 620). Any tritium
concentration above this level was considered to be part of plume. The existing plume in the groundwater
was input as a source, and BIOSCREEN was run to steady-state to determine what the concentration of
tritium would be downgradient of the source.

The tritium source was divided into three zones based on the distribution of tritium concentration. Figure 3

shows the plume source concentration distribution. The plume source was input into BIOSCREEN with
five zones. Table I shows the source zone widths and concentrations used in the BIOSCREEN simulation.
Zone 3 represents the central zone of the plume or highest concentration zone. Zone 2 and 4 are
symmetrical, representing the second high concentration zone. Similarly, Zone 1 and 5 are symmetrical,
representing the lowest concentration zone. The median concentration of each zone were used as zone
concentration in BIOSCREEN.

The model was run to determine the distance from the source to the points where the tritium concentration
for drinking water standard is met (20,000 pCi/L), and plume widths at various distances.

MODEL RESULTS

Steady state was achieved in 30 years. The distance from the source to drinking water standard for tritium
concentration is approximately 1,137 feet. Figure 4 presents the simulated tritium concentration vs.

distance. Figure 5 illustrates the simulated plume above the 20,000 pCi/L drinking water standard.
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TABLE I

PLUME SOURCE WIDTHS AND CONCENTRATIONS USED IN BIOSCREEN SIMULATION
EXELON GENERATION BRAIDWOOD STATION

BRACEVILLE, ILLINOIS

Zone Number
BIOSCREEN Input

Zone Width
(feet)

Concentration
(pCi/L)

Tritium Concentration
Range
(pCi/L)

1

2

3

4

5

60

36

96

36

60

40,000

80,000

150,000

80,000

40,000

20,000 to 60,000

60,000 to 100,000

100,000 to 200,000

60,000 to 100,000

20,000 to 60,000

CRA 016h4Vl~ermolm0-.XL
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figure 1

BIOSCREEN INPUT PARAMETERS
EXELON GENERATION BRAIDWOOD STATION

Braceville, Illinois
6841.11(MEMO010PN.W4HYD. (N. HEGý1684 •ODELINGýMEMO10841-MEMOIýfurel.)MA6i206
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figure 4
CONCENTRATION FOR TRITIUM SOURCE OUT TO DRINKING WATER STANDARD

BRAIDWOOD STATION
Braceville, Illinois



0

rJ b) I• PW,12

P~is

FATLNPOND

is

Uj

II

~w-e

-~ L~t
i POND 9

PW',

'I

SOURCE
LOCATION

4-14~

OUCH _ - -

COOLING LWKE

LEGEND
-- EXISTINGFENCELNE

- - BLOWDOWNUNE
PLANT PROPERTY LINE

Vý3 i VACUM BEWRS LOCýON
PN-5 @9 PRIVATE WELL LOCATION

e ll"1191 MAIMUM EXTENT OF TRITIUM
PLUW AT DRINMNG WATER
STAndARD/lQl2 Pa)

figure 5

NOTE: PLUME REACHES STEADY
STATE IN 30 YEARS (2036)

MODEL PREDICTED PLUME EXTENT TO DRINKING WATER STANDARD
EXELON GENERATION BRAIDWOOD STATION

BraTe8vll, Illinois


