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EXecutive Summar)é |

Routine groundwater sampling undertaken at the Dresden Generating Station
in July 2004 detected elevated Jevels of tritium in shallow monitoring wells
and storm sewers located near the Unit 2/3 interlock building. The trittum
was traced to a release from the Condensate Storage Tank (CST) system,
through a pipe that connects to the station high pressure core injection (HPCI)
system. The leak was isolated on October 20, 2004, and a replacement section
of pipe around the tank was installed the following month. The RETEC
Group, Inc. (RETEC) was contracted by Exelon to characterize the nature of
groundwater flow at the facility and evaluate the fate of the tritium, to assist
Exelon in evaluating regulatory compliance issues and response options.

The scope of work for this project included reviewing historical data,
installing additional monitoring wells, conducting geophysical logging in
some deeper wells, surveying the locations of all monitoring points,
performing two rounds of water level measurements, performing slug tests on
selected  wells, sampling groundwater for trittum concentrations, and
evaluating all of the physical and chemical data to characterize groundwater
flow and tritium migration. The field activities were completed in two phases
between October 2004 and April 2005.

The geologic units underlying Dresden Station include, in descending order:
topsoil and overburden, the Pottsville (or Spoon) Formation, the Divine
Limestone Member (or Ft. Atkinson Limestone), the Maquoketa Shale
Member of the Maquoketa Formation, and the Galena Formation (Harza,

* 1991). The Maquoketa Shale separates the water table aquifer from the lower '

aquifers. The water table aquifer consists of the Pottsville Sandstone and the
Divine Limestone Member, and the lower aquifer consists of Galena
Formation. The water table is independent of the piezometric surface of the
lower aquifers because the Maquoketa Shale is a sufficiently impermeable
confining unit. ’

Groundwater . flow - conditions were characterized using the water level
measurements collected on October 28, 2004 and April 4, 2005. There is a
mounding-effect in the area of the CST system which extends to the southeast.
The groundwater flow direction in the immediate vicinity of the liquid
nitrogen tank is to the east and to the northwest. In the eastern half of the
Protected Area (area within the owner-controlled area enclosed by a station
security fence in which the main buildings are located), groundwater flows to
the north toward the Unit 1 intake canal. West of the CST system
groundwater flows westward toward the cooling canals. South of the
Protected Area, groundwater flows to the southeast and southwest with a
groundwater divide oriented northwest-southeast. Further south of the
Protected Area in the residential area, groundwater flows from the cooling
canals eastward to the Kankakee River.
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Executive Summary

The tritium-impacted groundwater is migrating in an easterly direction, as
evident from the decrease in trittum concentrations in wells W3 and T6, and
an increase in well T1. Trittum also appears to be migrating toward the west,
based on the sudden increase in tritium concentrations in well DSP124 located
northwest of the CST system. The groundwater impact from the CST system
release is confined to a small area, well within the Protected Area.

The total mass of tritium discharged to groundwater flow east of the CST
system was calculated as 4.18x10'2 pCi, and the total mass of tritium
discharged to groundwater flow west of the system was calculated as
1.81x10"! pCi. Based on a tritium concentration in the CST system of 9 to 10
million pCi/L, the combined mass (discharged to the east and west
groundwater flow) equates to approximately 121,000 gallons of tritiated water
released to groundwater.

The total mass of tritium discharged to the eastern storm sewer system, which
outlets into the Unit 1 intake canal, was calculated as 5.27x10"? pCi. The total
mass of trititum discharged to the western storm sewer system, which outlets
into the Unit 2/3 discharge canal, was calculated as 7.33x10'° pCi. Based on
an estimated tritium concentration in the CST system of 9 to 10 million pCV/L,
this combined mass equates to approximately 148,000 gallons of tritiated
water released to the storm sewer,

The combined tritium mass discharged to the groundwater and to the storm
sewer from the CST system is calculated as 9.63x10'? pCi. Based on an
estimated tritium concentration in the CST system of 9 to 10 million pCi/L,
the total mass released equates to approximately 267,000 gallons of tritiated
water. The average rate of tritium released to the groundwater and sewer
systems, assuming that the total mass of tritium was released over the duration
of the discharge from the CST system (i.e., 344 days between November 2003
and October 2004), amounts to 2.80x10'® pCi per day.

Based on fate and transport computer modeling (BIOSCREEN), the
concentrations of tritium at the source and along the western plume will
decrease to below 90 pCi/L. within approximately 5 years of the pipe repair.
Similarly, the concentrations at the source and along the eastern plume will
drop below 290 pCy/L within approximately 8 years of the repair.

RETEC’s investigation revealed that the bulk of the tritium discharged to
groundwater from the CST system is flowing toward the east and northwest
under the influence of the local hydraulic gradient. The tritivm plume is not
likely to come under the influence of the regional gradient in the southeasterly
direction, and thereby impact residential wells located south of Dresden
Station. Tritium sampled in the Thorsen well, which is located approximately
3,400 feet south of the Station, is not believed to be associated with the CST
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Executive Summary

system release. Rather, it appears this well influenced by concentrations of
tritium in the nearby cooling canals.
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1.1

1.2

1.3

Introduction

Routine groundwater sampling results undertaken in July 2004 detected
elevated levels of trittum in shallow monitoring wells and storm sewers
located near the Unit 2/3 interlock building. The tritium was traced to a

release from the Condensate Storage Tank (CST) system, through a pipe that

connects to the station high pressure core injection (HPCI) system. The leak
was isolated on October 20, 2004, and a replacement section of pipe around
the tank was installed the following month.

The RETEC Group, Inc. (RETEC) was contracted by Exelon Nuclear
(Exelon) to characterize the nature of groundwater flow at the facility and
evaluate the fate of the tritium. The facility is located near Morris, Illinois at
the comer joining Sections 25, 26, 35, and 36, Township 34 North, Range 8
East, Grundy County, Illinois (see Figure 1-1). This report presents the results
of the investigation conducted at Dresden Station by RETEC between October
2004 and April 2005.

Purpose

The purpose of the investigation was to determine the nature of the
groundwater flow and tritium concentrations within the area that could be
affected by the CST system release and to assist Exelon in evaluating
regulatory compliance matters.

Scope of Work

The scope of work for this project included reviewing historical data,
installing additional monitoring wells, conducting geophysical logging in
some deeper wells, surveying the locations of all monitoring points,
performing two rounds of water level measurements, performing slug tests on
selected wells, sampling groundwater for trititum concentrations, and
evaluating all of the physical and chemical data.

The data obtained in this investigation along with the results of this evaluation
are presented this report. The historical data included more than 10 years of
groundwater analytical data, residential well records, several rounds of water
level measurements, and technical reports. The field activities are described
in more detail in Section 2.

Report Organization

This report contains seven sections and seven appendices. Section | provides
introductory information including purpose and scope of work. Section 2
describes the field activities performed at the site. Section 3 summarizes the
regional and site-specific geologic and hydrogeologic environments. Section
4 presents the tritium results from groundwater and surface water samples.

Prepvared at the
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Groundwater Tritium Investigation Report - Dresden Generating Station, Morris, Illinois

Section 5 addresses the potential trittum impacts and the regulatory
framework for trittum. Section 6 summarizes the findings of this
investigation. Section 7 lists the sources of information references relied upon
to support the preparation of this report.

Appendix A contains soil boring and rock coring logs, and well construction
diagrams. Appendix B contains geophysical logs. Appendix C contains the
site survey map. Appendix D contains the slug test data. Appendix E
contains well record information. Appendix F contains historical tritium
concentration data. Appendix G contains the mass flux calculations.

Preptred at the~bs

Privileged anX QNG 1-2
ion of Counsel



b

1:22prn Xeels:

un 14, 2005

SCEI

e

Des Plames
Consenatio

PRDELORME

WYAWL SR OFNTW. ST

KEWW 18513 400\ Fgure 1 1 Sile focolion Map.dwg  Layoul: MNSIA  Usor: fpaul Pl

Scaim 1 75,000

200Z DeLorme. -D 1opoQuads . Data copyngnt ot contant owner. =A%

1T = L8 mi

DV ReTEC

File: U:| Dres.

EXELON GENERATION
MORRIS, ILLINOIS

EXENW-18513-400

SITE LOCATION MAP
DRESDEN STATION

OATE: 06/14/05 Jorwn: L/FIC |

| FIGURE 141




2 Field Investigation

The field activities were completed in two phases between October 2004 and
April 2005. The first phase included surveying the locations and elevations of
all existing sampling points; measuring water levels from these sampling
points; and installing four shallow wells (“baby” wells) to monitor the CST
system. The second phase included the installation of nine monitoring wells
(three clusters of three wells each) further south of the CST system to monitor
groundwater quality in the direction of residential properties, and the repair of
existing monitoring well DSP149 due to anomalous data. It also included
surveying and water level measurements after the new wells were installed,
geophysical logging, slug testing, records search of residential wells, and a
round of groundwater sampling. It should be noted that during this project
Dresden Station continued its monitoring/sampling program. The sampling
results obtained from the program are also presented in this report.

2.1 Drilling Activities

The drilling activities for this project included the installation of shallow wells
in the Protected Area near the CST system, the installation of three
downgradient well clusters south of the Protected Area toward the Kankakee
River and the adjacent residential neighborhood, and the repair of cxisting
well DSP149. The locations of the wells are shown in Figures 2-1 and 2-2.
The procedures used to install each of these wells are summarized in the
following subsections.

2.1.1 Baby Wells in Protected Area

There were 18 shallow, “baby wells” monitoring tritium concentrations in
groundwater near the water table prior to the detection of the release. During
construction activities to locate and repair the pipe from the CST system, five
wells (T3, T4, T7, W1, and W2) were removed. Four new wells (E8, E9, E10,
and W2R) were installed on November 23, 2004 to enhance the network of
wells used to monitor any potential release from the CST system. Figure 2-2
shows the location of each baby well included in the CST system monitoring
well network.

The new wells were installed by Trench-It, Inc. (Trench-It) of Union, Illinois,
-and Testing Services Corporation (TSC) of Carol Stream, llinois. Trench-It
performed private utility locating services, and was contracted to ensure each
drilling location was clear of all utilities. Due to the shallow water table in the
area (4 to 8 feet below ground surface), and the enginecring manager’s
concern for underground utilities, Trench-1t’s air knife and vacuum truck were
used instead of the drll ng to advance each boring. The diameter of each
boring varied depending on subsurface conditions affecting the air knife’s
performance.

P _ o
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Groundwater Tritium Investigation Report - Dresden Generating Station, Morris, Illinois

TSC personnel constructed each well using 2-inch inside diameter (ID)
polyvinyl chloride (PVC) risers with 2 to 5 feet long PVC screens at the
bottom. A sand pack was placed around the screen to approximately 2 feet
above the screen and a bentonite seal was extended to the ground surface.
The depth of these wells varies from 5.5 to 7.2 feet below ground surface.
The wells were completed as flush-mounts with steel vaults and concrete
pads. Well construction diagrams are included in Appendix A.

2.1.2 Downgradient Well Clusters

Three well clusters were installed to monitor groundwater quality at the water
table, immediately above the lower confining unit of the shallow aquifer, and
immediately below this confining umit. Well cluster. DSP157 was located
downgradient of the CST system outside of the Protected Area to monitor on-
site water quality. Well cluster DSP158 was located southeast of the CST
system near the Kankakee River to monitor the potential for impacting the
river. Well cluster DSP159 was located south of the CST system, adjacent to
the cooling canals and near the Thorsen well, to monitor the potential for
impacting the downgradient residential wells. The locations of these well
clusters are shown in Figure 2-1.

At each location, the shallow water table well was designated with a “S”, the
intermediate well immediately above the confining unit was designated with a
“M”, and the deep well immediately below the confining unit was designated
with a “D”. The hithology for all of the wells, except for DSP159D, were
logged by observing the drill cuttings exiting the borehole as drilling
advanced. Well DSP159D was logged by collecting and observing rock cores
from the top of competent rock to bottom. The lithology was described using
the Unified Soil Classification System (USCS) and the Field Guide for Rock
Core Logging and Fracture. Significant features, such as moisture and soil or
rock composition, were noted on the logs. Soil color was referenced using the
Munsell Soil Color Chart, and rock color was referenced using the Geologic
Society of America Rock-Color Chart. The soil boring and rock coring logs,
and well construction diagrams are included in Appendix A.

The shallow wells (DSP157S, DSP158S, and DSP159S) were installed using
4-Y% inch ID hollow stem augers to drill through the topsoil and the sandstone,
where present. The wells were drilled to depths varying from 13 to 16 feet
below ground surface so that the top of the 10-foot screen would be set
approximately 3 feet above the water table. The wells were constructed of 2-
inch ID PVC risers with 10-foot lengths of 0.010-inch slotted screens. Sand
filter pack was placed in the annular space around the screen, with 0.5 to 1
foot of sand below the well and 1 to 2 feet above the top-of the screen. A 2-
foot thick bentonite seal was placed above the filter pack. The shallow wells
were completed as stick-up wells with 4-inch diameter steel protective casings
set in 2- by 2-feet concrete pads.

Privileget and Cnfidential 2-2
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Groundwater Tritium Investigation Report - Dresden Generating Station, Morris, Illinois

Drilling of the intermediate and deep wells started by using 6-'% and 8-% inch
ID hollow stem augers, respectively, to refusal within the limestone. A tri-
cone rotary bit was initially used to drill through the limestone, but due to
very slow drilling rates, the tri-cone rotary bit was replaced by an air hammer.
The air hammer was used to drill through the shale and the dolomite in the
deep wells. The intermediate wells (DSP157M, DSP158M, and DSP159M)
continued drilling with a 6-inch diameter air hammer into the upper 1 to 2 feet
of the shale, at depths ranging from 51 to 59 feet below ground surface.

The deep wells continued drilling with a 8-inch diameter air hammer into the
upper 2 feet of the shale and installing 6-inch diameter steel casings. The
casing was grouted in place. and allowed to set for approximately 24 hours
prior to drilling through the shale and into the dolomite. Wells DSP157D and
DSP158D were drilled using a 6-inch diameter air hammer to total depths of
130.5 and 135 feet below ground surface, respectively. Well DSP159D was
drilled using NXWL wireline rock coring equipment with NQ-sized casing to
a total depth of 139 feet below ground surface. Rock cores were collected in
5-foot long wooden boxes with four columns per box. Following coring, the
borehole was reamed using a 6-inch diameter air hammer.

The intermediate and deep wells were constructed of 2-inch ID PVC risers
with 10-foot lengths of 0.010-inch slotted screens. Sand filter pack was
placed in the annular space around the screen, with approximately 1 foot of
sand below the well and 2 feet of sand above the top of the screen. A 2-foot
thick bentonite seal was placed on top of the filter pack, and the seal was
allowed to hydrate before the remainder of the annular space was filled with
grout. The intermediate and deep wells were completed as stick-up wells with
4-inch diameter steel protective casings set in 2- by 2-feet concrete pads.

2.1.3 Repair of Well DSP149

Since December 1996, well DSP149 has yielded anomalous water level
measurements and trititum  concentration values when compared to
surrounding monitoring wells. The average depth to water in nearby wells is
approximately 12 feet, but the depth to water in well DSP149 typically has
been greater than 40 feet below ground surface. The average tritium
concentration in well DSP155 has been 880 picocuries per liter (pCi/L) since
August 1997. The average concentration in well DSP156 has been 230 pCi/L
since February 2002. Both of these wells are Jocated within 60 to 90 feet from
well DSP149. The tritium concentration in well DSP149 varied from 404 to
76,488 pCi/L from August 1995 through February 2005. Due to the
anomalous results from well DSP149, it was determined that well DSP149
was not yielding representative data, and, should be removed and replaced.
The location of this well is shown in Figure 2-1.

Well DSP149 was overdrilled using an air rotary rig with a 6-inch diameter
tri-cone roller bit. The protective casing and concrete pad were removed prior
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to overdrilling. The monitoring well was overdrilled to a total depth of 51 feet
below ground surface, which is approximately 2 feet deeper than the original
boring. A new well was constructed of 2-inch ID PVC riser with a 10-foot
length of 0.010-inch slotted screen. Sand filter pack was placed around the
annular space of the screen, with approximately 1 foot of sand below the well
and 2 feet of sand above the top of the screen. A 2-foot thick bentonite seal
was placed on top of the filter pack, and the seal was allowed to hydrate
before the remainder of the borehole was filled with grout. The well was
completed as a stick-up well with a 4-inch steel protective casing set in a 2- by
2-foot concrete pad. The soil boring log and well construction diagram are
included in Appendix A.

2.1.4 Well Development

2.2

2.3

Following the installation of the monitoring wells, TSC developed the new
monitoring wells using a modified hand pump, a whale pump, or a bailer. The
purpose of the well development is to remove silts and other fine-grained
sediments from within the well and surrounding formation. The shallow and
intermediate wells were developed until clear water was sustained, except for
well DSP157S and DSP159S (well went dry). Approximately six well
volumes were purged from the shallow and intermediate wells. The deep
wells were developed by adding water, surging the water, and then purging
them dry due to dry conditions in these wells.

Geophysical Logging

Natural gamma ray and electromagnetic (EM) induction logging were
performed on five selected wells (DSP157D, DSP158D, DSP159M,
DSP159D, and DSP149), by Century Geophysical Corporation (CGC) of
Tulsa, Oklahoma on March 16, 2005. The natural gamma ray logs show
lithologic changes and show zones with significant clay content. The EM
induction logs were used in correlation with the gamma ray logs to identify
water bearing zones. CGC logged the wells using a logging tool. The logging
tool was lowered to the bottom of each well and then lifted through the
borehole while recording the geophysical measurements. EM induction was
not effective through the steel casing of each deep well; however, natural
gamma ray measurements of the lithology were recorded through the casing.
The geophysical logs are included in Appendix B.

Land Surveying

Atwell-Hicks, Inc. of Naperville, lllinois was contracted to perform a land
survey to generate a facility map showing the locations of all wells, storm
sewers, and major features of the power plant. An initial survey was
performed during the period of October 21, 2004 through October 28, 2004.
The surveyors provided northing and easting coordinates for all locations. For
the monitoring wells, elevations were recorded for the ground surface, top of
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2.4

2.4.1

the nser, and top of the protective casing. For the surface water locations, the
surveyors cut a permanent mark into a concrete surface on a bridge or
platform and measured the elevations from those marks. Elevations for the
storm sewers were measured from the tops of the grates or the edges of the
manhole covers. An additional survey was performed on April 4 and 5, 2005
to include the newly installed wells and additional locations not included in
the first survey. Table 2-1 provides a list of all sampling locations and
includes their coordinates and measured elevations. A site survey map is
included in Appendix C.

Water Level Measurements

Two rounds of water levels were measured to characterize groundwater flow
directions beneath the site. Water levels were measured from all accessible
monitoring wells, storm sewers, and surface water measuring points. An
electronic water level indicator was used, and measurements were recorded to
the nearest 0.01 feet. The first round was performed in October 28, 2004 prior
to installing any additional wells. New security fences were being installed at
the time of the first round of measurements, and these new fences made some
of the measuring points inaccessible during the second round of
measurements. The second round was performed in Aprl 4, 2005 after the
four baby wells inside the Protected Area and the three well clusters south of
the Protected Area were installed and well DSP149 was repaired.

October 2004 Measurements

The first round of water level measurements was collected on October 28,
2004 (Table 2-2a). The baby wells located near the CST system were not

“accessiblé due to construction; therefore, measurements could not be obtained

from the T- and W-series wells, and storm sewers L and M.

2.4.2 April 2005 Measurements

2.5

The second round of water level measurements was collected on April 4, 2005
(Table 2-2b). The new wells were included in this round of measurements.
Baby wells T3, T7, W1, and W2 were removed during pipe repair activities;
however, well W2R was installed to replace water level measurements near

- wells W1 and W2. Storm sewer M was also removed during these

construction activities.

Slug Tests

Slug tests were performed on 10 selected monitoring wells (DSP1578S,
DSPI57M, DSP158S, DSP158M, DSP158D, DSP159S, DSP159M,
DSP1579D, DSP149, and DSP121) to calculate the hydraulic conductivity of
the upper (water table) and the lower aquifers. The shallow wells were used
to calculate the hydraulic conductivity in the upper portion of the water table
aquifer, and the intermediate wells were used to calculate the hydraulic
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2.6

2.7

conductivity in the lower portion of the water table aquifer. Slug tests
performed in the shallow and intermediate wells used a 5-foot long solid slug
to displace water. A 30-psi pressure transducer was placed more than 5 feet
below the water level in order to record drawdown changes during the test.

To perform slug tests in the deep wells, 20 gallons of water was added to each
well due to the limited amount of water in the wells. Drawdown was
measured using an electronic water level indicator. Due to the siow recovery,
measurements began at 15-second or 30-second intervals, and then increased
to 1- and 5-minute intervals after 10 and 20 minutes, respectively. The data
from the test were entered in the AQTESOLV for Windows Pro software
(HydroSolve, Inc., 2000) to calculate hydraulic conductivity. The slug test
data are included in Appendix D.

Groundwater Sampling

A complete round of water sampling was performed on April 8, 2005.
RETEC personnel sampled the newly installed well clusters. Dresden
personnel sampled the storm sewers and the monitoring wells in the Protected
Area, and their sampling contractor sampled the monitoring wells outside the
Protected Area. A total of 54 water samples were collected (including five
duplicates). The storm sewers were sampled using a Teflon dipper. All the
monitoring wells, with the exception of the deep wells, were sampled using
disposable bailers to prevent cross contamination. The deep wells were
essentially dry and did not have sufficient groundwater to collect samples.

Prior to sampling, each well was purged of three well casing volumes using a
bailer or a pump. Also the depth to the water was measured. Each
groundwater sample consisted of two 1-liter bottles, one for tritium analysis
and the other for general chemistry parameters (pH, conductivity, and
alkalinity). Dresden Chemistry performed the general chemistry analyses, and
the tritium samples were shipped to Environmental, Inc. Midwest Laboratory
of Northbrook, Illinois for analysis. '

Records Search

Local water well and boring logs, dating from the early 1900’s through the
1980’s, were provided upon request from the Illinois State Geologic Survey
(ISGS) to help characterize the hydrogeologic conditions in the vicinity of the
facility. These logs were used to identify the thickness of the upper aquifer,
and the depth and thickness of the underlying shale. The well records
provided by the ISGS included well depths and construction details; however,
the locations of these wells were only identified by township and range
information and the property owner at the time of installation. This
information could not be used to determine the exact location of the wells, and
a later correlation of some of the residential wells demonstrated a discrepancy
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of over 1,000 feet from the locations shown from the ISGS data. The well
records obtained from ISGS are included in Appendix E.

Exelon provided a list of current property owners in the neighborhood
immediately south of the facility and parcel numbers to RETEC. A records
search was conducted at the Grundy County Recorder’s Office in an attempt
to match current property owners with the ISGS well records. RETEC
researched property transaction records to match them to the owners recorded
on the water well permits. Computerized deed transactions were available
only as far back as the late 1970’s, and records that needed to be researched to
earlier dates had to be traced back in the original handwritten ledgers available
in the recorder’s office. ’

While several current owners could be traced back to the well records, there
were several problems encountered during the research. Property transactions
that were deeded to a bank or a trust effectively terminated a direct
chronological link since RETEC would then have to look at all property
transactions from that institution making the continuation of the records
search not reasonably ascertainable. Another problem encountered was that
the deeded property owner might not have signed the signatures on the
original well permits, thus making a correlation of records impossible.
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Table 2-1 Monitoring Well and Surface Water Coordinates and Elevations

o < . Ground Top of Top of

) Monitoring Well Northing | Easting Eievation| Casin Riser
’ DSP 105 7339.707 15268.305| 518.168] no casin 518.44
DSP 106 7339.737] 15303.307| 518.084 519.18 518.44
DSP 107 7425.977| 15342.866] 517.897| no casin '518.53
DSP 108 7561.455] 15381.440} 518.031] no casing 519.49
DSP 109 7770.582] 15266.831| 517.560] no casin 519.67
DSP 111 7836.277] 14043.038{1 517.861 521.10 no data
DSP 112 7454.1421 142199351 518.906 no data 520.78
DSP 113 7355.322 14418.407] 517.859{ no casin 519.77
DSP 114 7105.869] 15250.611] 517.633| no casing 520.65
DSP 115 7783.899] 14449.189| 517.398 no data no data
PSP 117 8062.722] 15748.715] 515.298] no casing 517.52
DSP 118 6960.175| 15753.894] 517.877] no casing 519.83
DSP 119 5882.750] 15171.819] 516.334 517.72] no access
DSP 121 8141.345] 15419.812] 514.614 516.85 516.83
DSP 122 7842.833| 14571.519] 517.426 519.75 519.67
DSP 123 7781.231 15269,666| 517.668 520.21 520.13
DSP 124 73553171 14428.677| 517.738 519.86 519.81
DSP 125 7238.157] 14854.885| 517.375 519.77 519.76
DSP 126 6289.295 14166.867f 523.058 525.01 524.9
DSP 127 7639.812 13694.819| 517.623 519.89 519.88
DSP 147 9538.585| 14643.606] 521.554 523.62 523.37
DSP 148 8631.198] 14778.135] 518.955 520.89 520.78
DSP 149 8166.382 14621.111] 516.453 518.30 518.29
DSP 150 7461.168] 15922.676/ 516.118 518.34 518.31
DSP 151 7256.027f 15532.480] 517.092 519.57 519.17
DSP 152 6296.437] 15641.066] 517.061 519.39 519.26
h DSP 153 5490.517| 14817.316] 516.552 518.86 518.57
DSP 154 5352.598] 15245.062| 512.837 514.88 514.70
DSP 155 8133.084] 14564.167| 516.129 518.60 518.63
DSP 156 8223.932{ 14695.823] 515.834 518.18 518.14
DSP 157D 6420.976] 14714.438| 518.461 521.86 521.86
DSP 157M 6421.615] 14721.743] 518.470 521.79 521.8
DSP 157S 6421.842| 14728.713| 518.590 521.73 521.54
DSP 158D 5448.0801 15934.917| 507.792 511.19 510,39
DSP 158M 5442.413] 15939.075| 507.979 510.97 510.64
DSP 1588 5438.737] 15942.476] 507.738 511.01 510.78
DSP 159D 3978.341| 14863.778] 516.320 519.97 519.27
DSP 159M 3669.144] 14863.648| 516.238 519.81 519.37
DSP 159S 39862.101 14862.9761 516.270 519.77 519.41
T2 7265.506f 14689.,031] 517.530 520.85 520.56
T1 7273.506f 14688.031] 517.240 520.61 520.29
T5 7278.006] 14677.531] 517.130 520.65 520.29
T6 7278.0061 14670.531] 517.420 520.88 520.56
E 10 7261.946] 14753.240{ 517.344{ no casin 517.22
E2 7273.788) 14738.369| 517.046 520.55 520.25
E6 7291.771 14795.896] 516.939] no casing 516.65
E7 7301.287) 14793.751] 517.171] no casin 516.81
E8 7274.629] 14730.574] 516.904] no casing 516.81
E9 7256.267) 14735.055] 517.264| no casing 517.21
E3 7245.993| 14754.697; 517.458( no casing 519.54
R1 7277.985( 14714.598| 516.789 520.32 519.9
R2 7274.156] 14714.169| 516.940 520.5 519,99
R3 7265.623] 14717.198] 517.421 520.73 520.36
W 2R 7226.534] 14637.312| 517.332] no casin 517.16
,‘: W3 7228.217{ 14648.748; 517.409 520.13 519.85

Table 2-1 MonWell_Coor&Elev
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Table 2-1 Monitoring Well and Surface Water Coordinates and Elevations

Surface Water " Ground-
Measurement Location Northing} ~ Easting Elevation
CBA | 7500670 15422.648] 516.750
CBB 7363.559] 15425.039] 516.825
CBC 7317.819] 15375.345| 516.199
CBD 7210.213] 15086.098] 515.773
CBE 7257,.928| 14985.036] 516.408
CBG 7330433 14890.100( 516.980
CcBJ 7278.506] 14723.531] 516,394
CBK 7240.607] 14734.688] 517.067
CBN 7261.7311 14549.464] 516.893
CBP 7255.849) 14568.238] 516.780
CcBQ 7220.625] 14522415 516.827
CBR 7256.808] 144516771 517.034
CBS 7263.811] 14432.220] 516.845
cBT 7264.234f 14316.368f 517.465
CBYU 7382.908] 14314.564] 516.673
cBvV 7620.415] 14313.798] 516.562
CBW 7733.868{ 14361.126{ 516.877
CBY 7692.476] 15051.164] 517.657
CBZ 7315.560| 14442.520] -517.269
CB AA 7825.062{ 14190.974{ 516.841
CB BB 7853.232] 14434.341] 516.388
CBCC 7783.396] 14534.069| 516.309
CB DD 7695.045] 15024670 526.748
CB EE 7720.220f 15710.953] 515.400
CB GG 7501.708] 15467.403] 515.975
CB HH 7370.787( 15637.733f1 517.671
CB JJ 7280.590] 14853.794{ 516.600
DSP 131 7937.693] 144149221 517.069
DSP 132 7669.615] 15425.033] 517.201
DSP 134 7329.633] 14809.944] 517.911
DSP 135 7278.580] 14762.030f 516.810
DSP 137 7854.242] 14097530 517.667
DSP 140 7282.195] 14801.931] 516.652
Bridge over West (Cold)
Canal 7791.953] 13850.680| 517.350
Bridge over East {Hot)
Canal 7791.9171 13945.098| 517.480
Drainage Pipe @ Creek 6872.837{ * 15746.144| 513.780
Kankakee River @ Unit 1
lintake 6973.9901 16981.370] 508.940
Telemstry Bridge 9355.698{ 14954.088] 514.930
Unit 2/3 Bridge over
Recyling Canal 8004.466) 15153.016] 518.870
Bridge over Discharge
“|Canat for Unit 1 8732.375] 15370.150] 513.310
Discharge Canal @ Des : -
Plaines River 10199.892{ 15356.457| 510,680
N. Dresden Road Bridge :
over South (Cold) Canat 816.827] 14925.,874] 515,790
N. Dresden Road Bridge
over North (Hot) Canal 1036.947] 14928.786{ 515.830

Table 2-1 MonWell_Coor&Elev
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Table 2-2a Water Level Measurements — October 28, 2004

; i Ground
) r Sample [ D:lpth to Top of i‘izser Surface Groundwate( Depth to Helght of Riser
Location ater” Elevation Elevation Elevation Bottom* Stick~-Up
() {ft msl) {ftmsl) (ft) ()
: {ft msl) : ‘
DSP 105 10.32 518.44 518.17 508.12 51.68 0.27
DSP 106 8.59 518.44 518.08 508.85 50.91% 0.36
DSP 107 13.42 519.53 517.90 506.11 51.95 1.63
DSP 08 12.81% 519.49 518.03 506.68 51.90 1.46
DSP 109 20.02 519.67 517.56 490.65 42.96 2.11
DSP 110 14.52 NM NM NM 42.81 NM
, DSP 111 26.62 521.10 517.86 494.48 54.79 3.24
DSP 112 11.36 520.78 518.91 509.42 40.60 1.87
DSP 113 26.34 519.77 517.86 493.43 43.45 1.91
DSP 114 10.6 520.65 517.63 510.06 44.80 3.02
DSP 115 > 100 517.40 517.40 <416.4 > 100 0.00
DSP 116 NA - - ~ - -
DSP 117 11.99 "517.52 516.30 505.53 51.79 2.22
DSP 118 NM - 519.83 517.88 NM NM 1.85
DSP 119 NA - 516.33 — - ~
DSP 121 11.74 516.83 514.61 505.09 52.20 222
DSP 122 11.34 519.67 517.43 508.33 37.44 224
DSP 123 14.85 520.13 517.67 505,28 52.56 2.46
DSP 124 7.17 510.81 517.74 512.64 37.19 2.07
DSP 125 7.08 510.76 517.38 512.68 37.47 2.38
DSP 126 16.92 524.90 523.06 507.98 55.66 1.84
DSP 127 NA 519.88 517.62 -~ - -
) DSP 147 31.64 523.37 521.55 491.73 52.00 1.82
J DSP 148 14.11 520.78 518.96 506.67 51.48 1.82
DSP 149 48.51 516.46 516.45 467.95 50.75 0.01
DSP 150 10.81 518.31 516.12 507.50 51.27 2.19
DSP 151 '8.04 519.17 517.09 511.13 '51.69 2.08
DSP 152 7.19 519.26 517.06 512.07 52.44 2.20
DSP 153 11.28 518.57 516.55 507.29 52.38 2.02
DSP 154 7.94 514.70 512.84 506.76 52.25 1.86
DSP 155 12.79 518.53 516.13 505.74 41,85 2.40
DSP 156 12.80 518.14 515.83 505.34 52.57 2.31
E2 6.77 520.25 517.05 513.48 6.77 3.20
£3 7.72 519.54 517.46 511.82 8.38 2.08
£S5 NA - - - - -
E6 4.87 516.65 516.94 511.78 6.59 -0.29
E7 5.03 516.81 517.17 511,78 6.48 -0.36
R1 8.80 520.32 516.80 - 511.52 9.58 342
R2 8.88 '520.50 517.26 511.62 10.07 3.24
R3 6.83 520.73 517.34 513.90 6.83 3.39
T1 NM 520.61 517.24 - NM -
T2 NM 520.85 517.53 - NM -
T3 NA - - - -
T6 NM 520.65 517.13 - NM -
16 NM 520.68 517.42 - NM -
77 NA - -~ - - -
W1 NA - - - - -
W 2 NA - - - - -
W3 NM 519.85 517.41 - NM -
* Measured from top of riser
NA = Not accessible
iM = Not measured
ble 2-2 WL Measuremen! Table Oct04 and Apr05/2-2A - October 2004 Pane 1 -4~



Table 2-2a Water Level Measurements — October 28, 2004

Measuring | Surface Water Depth to
) Li?;g::en Depth t;)Water Point Elevation} Elevation Bottom
{ft msl) (it msl) {ft)
DSP 131 6.81 517.07 510.26 - 6.81
DSP 132 10.06 517.67 507.61 10.80
DSP 134 7.20 517.91 510.71 7.20
. DSP137 5.07 517.67 512.60 541
DSP 140 4,64 516.65 512.01 464
Sewer A 8.27 516.75 507.48 9.94
Sewer B 9.38 516.83 507.45 9.82
Sewer C 7.92 516.20 508.28 8.65 .
Sewer D 6.66 515.77 509.11 6.66
Sewer E 5.68 '516.41 510.73 5.68
Sewer F 6.72 516.88 . 510.16 6.72
Sewer G 7.41 516.98 508.57 7.41
Sewer H 4.95 516.89 511.94 4.95
Sewer J 3.35 516.39 513.04 3.35
Sewer K 2.39 517.07 514.68 3.19
Sewer L NA, 516.81 - -
Sewer M NA - -~ L=
Sewer N 2.78 516.89 - 514.13 2.76
Sewer P 1.82 516.78 514 .96 3.92
Sewsr Q 2.74 516.83 514.09 3.7
Sewer R 2.95 517.03 514,08 4.19
Sewer S 4,37 516.85 512.48 4.49
Sewear T 5.25 517.47 51222 5.31
) Sewer U 424 516.67 512.43 4.45
Sewer V 5.38 516,56 511.18 5,38
Sewer W 5.83 516.88 511.06 5.83
Sewer X 3.34 517.01 513.67 3.87
Sewer Y 12.52 517.66 505.14 18.48
Sewer Z 4.65 517.27 512.62 4.81
Sewer AA 245 516.84 514,39 2.45
Sewer BB 2.97 516.39 513.42 3.03
Sewer CC 5.02 516.31 511.29 5.02
Sewer DD 8.75 526.75 5§18.00 8.78
Sewer EE NM 515.40 - -
Sewer FF 12.14 516.30 504 .16 58.71
Sewer GG 7.81 515.98 508.17 7.81%
Sewer HH 28.57 517.67 . 489.10 28.75
Sewer JJ 4,97 516.60 511.63 4.97
Sewer KK NM 517.23 -~ -

NA = Not accessibie
NM = Not measured

&
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Table 2-2a Water Level Measurements — October 28, 2004

Measuring |} Surface Water Depth to
) Sample Location Depth ’; Water Point Elevation| Elevation Bottom
(/) (ft ms) (ft msl) )
Bridge over West {Cold) Canal NM ' 517.35 ~- -
Bridge over East (Hot) Canal NM 517.48 - -
Dranage Pipe @ Creek ' 2.62 513.78 511.16 2.86
Kankakee River @ Unit 1 Intake 3.85 508.94 . 505.09 NM
Telemetry Bridge 9.95 514.93 504.98 18.65
Unit 2/3 Bridge over Recycling
Cénal ' NM 518.67 ~ -
Bridge over Discharge Canal for
Unit 1 8.43 513.31 504.88 15.55
Discharge Canal @ Des Plaines
River NM 510.68 - ~
N. Dresden Road Bridge over
South (Cold) Canal 8.35 515.79 507.44 NM
N. Dresden Road Bridge over
North (Hot) Canal 10.8 515.83 505.03 NM

NA = Not accessible
NM = Not measured
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Table 2-2b Water Level Measurements — April 4, 2005

( ) . . Ground
Sample Depth to Top of Blser Surface Groundv'vater Depth to Height of Riser
X Water* Elevation . Elevation .
Location () (ft msl) Elevation (ft ms1) Bottom* (ft) Stick-Up {ft)
{ft msl)
DSP 105 9.96 518.44 518.17 508.48 51.68 0.27
OSP 106 9.21 518.44 518.08 .509.23 50.91 0.36
DSP 107 13.08 519.53 517.90 - 506.45 51.95 1.63
DSP 108 12.58 519.49 518.03 506.91- 51.90 1.48
- DSP 109 14.12 519.67 517.56 505.55 42,96 2.1
DSP 110 NM - - ~ 42.81 -
DSP 111 25.63 521.10 517.86 495.47 54.79 3.24
DSP 112 9.31 520.78 518.91 ' 511.47 40.60 1.87
DSP 113 24.54 519.77 517.86 495,23 - 43.45 1.91
DSP 114 9.97 520.65 517.63 510.68 44.60 3.02
DSP-115 > 100 517.40 517.40 < 416.4 > 100 0.00
- DSP 116 NA - - — ~ -
DSP 117 11.04 . 517.52 515.30 506.48 51.78 2.22
DSP 118 7.50 519.83 517.88 NM NM 1.95
DSP 119 NA - 516.33 -~ ' -~ —
DSP 121 11.07 516.83 514,61 505.76 52.20 2.22
DSP 122 10.35 519.67 51743 509.32 37.14 2.24
DSP 123 -14.58 520.13 517.67 505.55 52.56 2.46
DSP 124 5,85 519.81 517.74 513.86 37.18 2.07
DSP 125 6.17 519.76 517.38 513.59 37.47 2.38
DSP 126 13.99 524.90 523.06 510.91 55.66 1.84
DSP 127 9.90 519.88 517.62 509.98 NM 2.26
) DSP 147 42.91 523.37 521.55 480.46 52.00 1.82
DSP 148 11.98 520.78 518.968 508.82 51.48 1.82
DSP 149 12.64 518.29 516.45 505.65 50.75 1.84
PSP 150 10.22 518.31 516.12 508.09 51.27 2.19
DSP 151 7.1 519.17 517.09 512.06 51.69 2.08
DSP 152 5.61 519.26 517.06 513.65 52.44 2.20
DSP 153 8.98 518.57 516.55 509.59 52.38 2.02
DSP 154 7.00 514,70 512.84 507.70 52.25 1.86
DSP 155 NA 518.53 516.13 - 41.95 2.40
DSP 156 12.64 518.14 515.83 505.50 52.57 2.31
DSP 15735 10.13 521,54 ‘ 518.59 511.41 156.5 2.95
DSP 157M 10.28 521.80 518,47 511.52 50.3 3.33
DSP 157D Dry 521.86 518.46 - 135.0 3.40
DSP 1588 4.98 510.78 507.74 505.82 15.2 3.04
DSP 158M 5.55 510.64 507.98 505.09 58.9 2.66
DSP 158D 137.93 510.39 507.79 372.46 138.5 2,80
DSP 1598 10.13 519.41 516.27 509.28 18.4 3.14
DSP 159M 10.28 519.37 - 516.24 509.09 61.5 3.13
DSP 1580 139.35 519.27 516.32 379.92 140.5 2.95
E2 6.41 520.25 517.05 - 513.84 6.77 3.20
E3 5.73 . 519.54 517.46 513.81 838 2.08
ES NA - - - - -~
EG6 3.36 516.65 516.94 513.29 6.59 -0.29
E7 3.55 516.81 - 51717 §513.26 6.48 -0.36
E8 2.88 516.81 516.90 513.93 5.5 -0.09
EQ 3.21 517.21 517.26 51400 7.0 -0.05
) E 10 3.50 517.22 517.34 513.72 7.2 -0.12

* Measured from top of riser
NA = Not accessible
NM = Not measured

Table 2-2 WL Measurement Table Oct04 and Apr05/2-28 - April 2005
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Table 2-2b Water Level Measurements — April 4, 2005

. . Ground
Sample Depth Eo Top of Buser Surface Gtoundv_vater Depth to Height of Riser
< Water Elevation . Elevation . .
Location () (ft msl) Elevation (ft msl) Bottom* (ft) | Stick-Up (ft)
{ft mst)
R1 5.92 520.32 516.90 514.40 9.58 3.42
R2 - 5.99 520.50 517.26 514.51 10.07 3.24
R3 6.36 520.73 517.34 514.37 6.83 3.39
T4 6.28 520.61 517.24 514.33 NM 3.37
T2 6.21 520.85 517.53 514.64 NM 3.32
T3 NA - - - -
15 6.37 520.65 517.13 514.28 NM 3.52
T6 6.67 520.68 517.42 514.01 NM 3.26
T7 NA -~ - - - ~
W1 NA — - - - -
W 2R 3.08 517.16 517.33 514.08 6.5 0.17
W3 6.00 519.85 517.41 513.85 NM 2.44

* Measured from top of riser

NA = Not accessible
NM = Not measured

Table 2-2 WL Measurement Table Oci04 and Apr(5/2-2B - April 2005
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Table 2.2b Water Level Measurements — April 4, 200§

. Measuring | Surface Water Depth to
J Ls;:::;: Depth (tfc:)Water Point Elevation| Elevation Bottom
(ft msl) {ft msl) (ft)
DSP 131 6.12 517.07 510.95 6.81
DSP 132 .9.98 517.67 507.69 10.80
DSP 134 7.2% 517.91 510.70 7.20
DSP 137 4.86 517.67 512.81 5.41
DSP 140 4.68 516.65 511.97 4.64
Sewer A 9.24 516.75 507.51 9.94
Sewer 8 9.34 516.83 507.49 9.82
Sewer C 8.98 516.20 507.22 8.65
Sewer D 6.60 515,77 509.17 6.66
Sewer E 6.70 516.41 509.71 5.68
Sewer F 7.00 516.88 509.88 6.72
Sewer G 7.48 516.98 509.50 7.41
Sewer H 5.91 516.89 510.98 4.95
Sewer J 3.38 516.39 513.01 3.35
Sewer K 1.82 517.07 515.25 3.19
Sewer L 3.67 516.81 513.14 -
Sewer N 2.69 516.89 514.20 2.76
Sewer P 1.89 516.78 514.89 3.92
Sewer Q 2.74 516.83 514.09 3.7
Sewer R 2.75 517.03 514.28 419
Sewer S 4.36 516.85 512.49 4.49
Sewer T 5.26 517.47 512.21 5.31
. Sewer U 424 516.67 512.43 4.45
’ Sewer V 541 516.56 511.15 5.38
Sewer W 6.48 516.88 510.40 5.83
Sewer X 3.37 517.01 513.64 3.87
Sewer Y 12.39 517.66 505.27 18.48
Sewer 2 4.67 517.27 512.60 4.81
Sewer AA 2.15 516.84 514.69 2.45
Sewer BB 544 516.39 510.95 3.03
Sewer CC 4.68 516.31 511.63 5.02
Sewer DD 8.64 526.75 518.11 8.78
Sewer EE 6.05 515.40 - NM
. Sewer FF 11.78 516.30 504.52 58.71
Sewer GG 7.88 515.98 508.10 7.81
Sewer HH 29.01 517.67 488.66 28.75
Sewer JJ 4.80 516.60 511.80 4,97

NA = Not accessible
NM = Not measured

Y

Table 2-2 WL Measurement Table Oct04 and Apr(5/2-28 - April 2005




J

Table 2-2b Water Level Measurements — April 4, 2005

Measuring | Surface Water Depth to
Sample Location Depth : Water Point Elevation) Elevation Bottom
") (ft msl) (ft msl) (f)
Bridge over West (Cold) Canal 6.75 517.35 510.60 NM
Bridge over East (Hot) Canal 10.55 517.48 506.93 NM
Dranage Pipe @ Creek 2.6 513.78 511.18 2.8
Kankakee River @ Unit 1 Intake 3.7 508.94 505.24 NM
Telemetry Bridge 8.5 514.93 505.43 19.65
Unit 2/3 Bridge over Recycling : '
Canal 13.35 518.67 505.32 NM
Bndge over Discharge Canal for
Unit 1 7.96 513.31 506.356 15.65
Discharge Canal @ Des Plaines
River 5.35 510.68 505.33 NM
N. Dresden Road Bridge over ,
South (Cold) Canal (a) 4.85 515.79 511.14 NM
. Dresden Road Bridge over
North (Hot) Canal (a) 8.85 516.83 506.98 NM

NA = Not accessible

NM = Not measured '

{a) The depths to water for April 4, 2005 resulted in anomalous data that yielded northery flow for both canals;
however, based on the April 8, 2005 depths to water of 4.42 ft in the Cold Channel and 8.43 ft in the Hot Channel,
RETEC assumed the April 4, 2005 measurement in the Hot Channel of 5.85 ft was misread and should be 8.85 ft.
The differences in surface water elevations still shows a northerly flow of the Hot Channel, however, there may be
sufficient inherent error in measuring the depth to water due to waves and ripples from a bridge that a southerly

Tabie 2-2 WL Measurement Table Oct04 and Apr05/2-28 - April 2005
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3 Geology and Hydrology

The stratigraphic terms used in this report are consistent with the terms used
in the soil boring and well construction Jogs provided by the ISGS, and the
Dresden Groundwater Study by Harza (1991), which were the primary
sources of geologic information for this investigation. These documents refer
to the Pennsylvanian sandstone encountered at shallow depths as the Pottsville
Sandstone, and the underlying limestone is called the Divine Limestone
Member of the Maquoketa Formation. These terms are not consistent with the
Summary of the Geology of the Chicago Area - Circular 460 by Willman
(1971). According to Willman (1971), the Pennsylvanian sandstone is
typically assigned to the Spoon Formation, and the underlying limestone is the
Fort Atkinson Limestone of the Maquoketa Group.

3.1 Regional Geology

The geologic layers of interest underlying Dresden Station include, in
descending order: topsoil and overburden, the Pottsville Formation, the Divine
Limestone Member of the Maquoketa Formation, the Maquoketa Shale
Member of the Maquoketa Formation, and the Galena Formation (Harza,
1991). The topsoil and overburden consists of sands and sandy clays, and
ranges in thickness from O to 30 feet. Due to irregular erosion of the
Magquoketa Formation, there are outcrops of limestone north of the facility in
areas where the Pottsville Formation and topsoil are absent.

The Pottsville Formation is predominantly sandstone exhibiting prominent
cross bedding, as is shown in the outcrops along the intake and discharge
canals. The sandstone also contains thin seams of carbonaceous material and
calcium carbonate cement. The amount of cementation varies horizontally
and vertically. The sandstone is absent north of the facility, and in some areas
west and southeast of the facility. According to Harza (1991), the Pottsville
Sandstone varies from 0 to 50 feet thick, and is underlain by the Divine
Limestone. The surface between the Pottsville Sandstone and Divine
Limestone is an unconformity. '

The Divine Limestone was deposited conformably on the underlying
Magquoketa Shale. The contact between these two units is transitional in some
areas, with alternating layers of calcareous clays and limestone. The Divine
Limestone contains occasional ‘stylolites, solution channels, joints, cavities,
and thin Jayers of clay. The thickness of the Divine Limestone varies from 0
to 60 feet, and the elevation of the limestone surface also varies considerably
(Harza, 1991). '

The Maquoketa Shale consists of dark gray to dark green dolomitic shale with
layers of shale and argillaceous dolomite. The regional thickness of the shale
consistently ranges beyﬂ 65 and 70 feet; however, the elevation of the
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3.2

shale surface vanes significantly. Both the Divine Limestone and the
Maquoketa Shale have a regional dip to the southeast of approximately 25 feet
per mile. The shale is underlain by the Galena Dolomite, which is
approximately 230 feet thick.

Site Geology

The geology at the site was characterized using ISGS well records and soil
boring logs completed during construction of Dresden Station, previous
investigation report by Harza (1995), and drilling activities performed as part
of the this hydrogeologic assessment. The geologic units characterized in this
section include the topsoil, the Pottsville Formation, the Divine Limestone
Member, 'the Maquoketa Shale, and the Galena Dolomite. The site
stratigraphy is depicted on two geologic cross sections. The locations of the
geologic cross sections are shown in Figure 3-1. The geologic cross sections
that were prepared for this report are presented in Figures 3-2 and 3-3.

3.21 Topsoil

The topsoil consists of highly organic dark brown to black sandy clay with
some gravel. Where present, the topsoil typically ranges between 0 and 5 feet
thick across the facility. Fill material consisting of gravel and sand replaces
the topsoil within the Protected Area due to construction of the facility. Also,
there is 12 feet of fill matenial along the east bank of the “hot” cooling canal
near well cluster DSP159, which is excavated material from the construction
of the cooling towers. The fill material near well cluster DSP159 consists of
sandy clay and limestone.

3.2.2 Pottsville Sandstone

The Pottsville Formation encountered during drilling and characterized from
existing logs is hard, pale brown to gray, medium- to coarse-grained
sandstone. Construction plans for the facility show the sandstone exists
beneath the entire power plant, and the sandstone is also present south of the
plant at well cluster DSP157. The thickness of the sandstone near the facility
ranges from 25 to 30 feet. The Pottsville Sandstone was not encountered
during drilling at well clusters DSP158 or DSP159.

3.2.3 Divine Limestone -

The Divine Limestone is a white to gray crystalline limestone with pale green
lenses of shale encountered near the top of the Maquoketa Shale. Air rotary
dnlling through the limestone was very slow, with a drilling rate as low as 3
feet per hour, indicating a very dense limestone. Drilling through the
limestone using the air hammer at well clusters DSP158 and DSP159 yielded
very little water until the drill bit approached the lower 5 feet of the limestone.
The thickness of the Divine Limestone Member ranges from 25 to 50 feet
across the site.

N
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3.2.4 Maquoketa Shale

The Maquoketa Shale underlying the Divine Limestone is a hard and very
dark greenish gray shale that consists of layers of shale and argillaceous
dolomite. The depth to the top of the shale from borings encountered on site
range from 48 to0 83 feet. The thickness of the shale obtained from the three
deep wells (DSP157D, DSP158D, and DSP159D) installed into the Galena
Dolomite, and the deep geotechnical soil boring advanced during construction
of Dresden Station ranged from 64 to 68 feet.

3.2.5 Galena Dolomite

3.3

3.4

The Galena Dolomite is a light brownish gray to pinkish white crystalline
dolomite. Sub-horizontal and vertical fractures were observed in the rock
cores for deep well DSP159D from 132 to 138 feet below ground surface.

Regional Hydrogeology

The Maquoketa Shale separates the water table aquifer from the two lower
aquifers. The water table aquifer consists of the Pottsville Sandstone and the
Divine Limestone Member of the Maquoketa Formation. The water table is
independent of the piezometric surface of the lower aquifers because the
Maquoketa Shale is a sufficiently impermeable confining unit. The lower
aquifers are the Ancell Aquifer within the Ordovician System and the Ironton-
Galesville Aquifer within the Cambrian System (Table 3-1). These two
aquifers have a common piezometric surface because there is no confining
unit between them.

The lower aquifers are recharged from surface water to the west and north of
Dresden Station, where the Maquoketa Shale is discontinuous in some areas.
Vertical migration downward from the water table aquifer is impeded where
the shale is present due to its low permeability. According to Harza (1991),
the piezometric surface for the lower aquifers is approximately 250 feet below
ground surface in the vicinity of Dresden Station due to over-pumping in the
area. ‘

Site Hydrogeology

The site hydrogeology was characterized using previous investigation reports,
well records and soil boring logs provided by ISGS, observations during
drilling the newly installed wells, and slug test results. Also several rounds of
water level measurements collected over several years, and tritium
concentrations measured from monitoring wells, storm sewers and surface
water bodies were used to evaluate on-site groundwater flow conditions and
off-site movement of groundwater.

P
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Hydrogeologic Units

The water table aquifer consists of the saturated overburden, the Potisville
Sandstone, and the Divine Limestone. This aquifer is monitored by several
shallow monitoring wells screened across the water table, and 35- and 50-foot
deep wells screened in the limestone. The Maquoketa Shale is the lower
confining unit to the water table aquifer. The lower aquifer consists of the
Galena Dolomite. It appears that the upper portion of the Galena dolomite is
unsaturated as indicated by the dry conditions in the deep wells. The dry deep
wells demonstrated the lack of hydraulic interconnection between the water
table aquifer and the lower aquifer, and confirmed the occurrence of
substantial drawdown of the piezometric surface in the lower aquifer.

3.4.2 Groundwater Flow

Groundwater flow conditions were characterized using the water level
measurements collected on October 28, 2004 and Aprnil 4, 2005. Figures 3-4a
and 3-4b present the water table contour maps of October 28, 2004 and April
4, 2005, respectively, constructed from the monitoring wells installed in the
water table aquifer. Both figures show a similar groundwater flow pattern in
the water table aquifer.

According to Figures 3-4a and 3-4b, there is a mounding effect in the area of
the CST system which extends to the southeast. The groundwater flow
direction in the immediate vicinity of the liquid nitrogen tank is to the east and
to the northwest, In the eastern half of the Protected Area, groundwater flows
to the north toward the Unit 1 intake canal. West of the CST system,
groundwater flows westward toward the cooling, canals. South of the
Protected Area, groundwater flows to the southeast and southwest with a
groundwater divide oriented northwest-southeast from well DSP124 to
DSP152. Further south of the Protected Area in the residential area,
groundwater flows from the cooling canals eastward to the Kankakee River.

Horizontal Gradients

The water table across most of the Protected Area slopes to the north and
northeast toward the Unit 1 and Unit 2/3 intake canals. The horizontal
hydraulic gradient values in the vicinity of the CST system calculated from
the water table contour maps were 0.022 and 0.014 ft/fi to the northeast on
October 28, 2004 and Aprl 4, 2005, respectively. Table 3-2 presents
horizontal hydraulic gradient calculations within the Protected Area in the
vicinity of the CST system and to the west of the CST system, and also
presents calculations outside of the Protected Area to the east, southeast, and
south. The average horizontal hydraulic gradient outside of the Protected
Area ranges from 0.0046 ft/f toward the southwest to 0.035 fi/ft toward the
northeast. '
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Normal Flow Conditions

The water table contour maps presented in Figures 3-4a and 3-4b show a
consistent pattem of radial flow within the facility boundary with a
groundwater divide in line with wells DSP124 and DSP152. Although water
level elevations differ across the site by 1 to 2 ft between the October 28, 2004
and April 4, 2005 water level measurements, the similar patterns indicate both
these maps represent normal groundwater flow conditions.

Influence of the Release

Water levels were not measured in the baby wells located in the vicinity of the
CST system prior to October 28, 2004. During the October 28, 2004 water
level gavging event, only the E- and R-series of baby wells were accessible
due to construction activities associated with repairing the pipe from which a
release occurred. Baby wells E8, E9, E10, and W2R were not installed until
November 2004; therefore, the water levels on at these locations could not be
measured during this event.

The April 4, 2005 water table contour map shows that the highest
groundwater elevations exist in the vicinity of the W-, T-, and R-senes of
baby wells (Figure 3-4b). Although the W- and T-series of wells were not
accessible during the October 28, 2004 gauging event, Figure 3-4a shows that
the highest groundwater elevations were measured in the E- and R-series of
wells monitoring the CST system. These higher groundwater elevations
suggest the release may have influenced the water table. However, due to the
porous nature of the fill material and underlying sandstone, this effect is most
likely localized.

influence of Facility 'Construction

The ground surface elevation at Dresden Station is approximately 517 feet
above mean sca level (msl), and the average water table elevation is
approximately 510 feet msl. Construction drawings for Dresden Station show
that excavations to construct the Unit 2/3 turbine building are typically deeper
than 500 feet msl and are as deep as 463 feet msl. Portions of the building are
constructed directly on top of the Maquoketa Shale; therefore, groundwater
flow in the water table aquifer is affected throughout its entire thickness
around the facility. The hydraulic gradient shows groundwater flows toward
the building with preferential lateral flow around the building to the east and
west. This also can create a groundwater mounding effect around the
building.

Following the installation of a new section of pipe to bypass the release area,
the holes excavated east and west of the Unit 2/3 interlock building were
backfilled with 20 percent strength grout to within approximately 1 foot of the
ground surface. The remainder of the holes was backfilled with excavated
materials, and a thermal berm was constructed over the new pipe to provide
weather protection. The grouted material created local zones of lower
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hydraulic conductivity which will cause the groundwater to flow around these
areas.

Influence of Surface Water Bodies

Dresden Station is surrounded by surface water bodies, as shown in Figure 1-
1, which have a significant effect on groundwater flow. The facility is
bordered by the Kankakee River to the east, the Des Plaines River to the
north, and the hot and cold cooling canals to the west and south. The
Kankakee River, the Des Plaines River, and the cooling canals act as
boundary conditions and in fact control the groundwater flow. The Kankakee
River supplies the Unit 1 and Unit 2/3 intake canals that flow along the
northeastern edge of the Protected Area. Two discharge canals are located
north of the Protected Area, as is the recycling canal. A residential
neighborhood is also encircled by the cooling canals and the Kankakee River,

The normal pool elevation for the Kankakee and Des Plaines Rivers, which
join to form the [linois River, is 505 feet msl. The pool elevation is
controlled by the Dresden Island Lock and Dam, located approximately 3,000
feet northwest of Dresden Station. This also controls the surface water
elevations in the Unit 1 and Unit 2/3 intake canals and the Unit 1 discharge
canal. The Unit 1 intake and discharge canals are basically stagnant water
bodies since the Unit 1 reactor is not operating. Groundwater from Dresden
Station flows toward the Kankakee and Des Plaines Rivers as shown in
Figures 3-4a and 3-4b.

Water from the Unit 2/3 discharge flows south along the western edge of
Dresden Station in the “hot canal”, then tums to the southeast and is pumped
at a lift station into Dresden Cooling Lake. Water is returned by gravity
drainage in the “cold canal”, located west of the hot canal. Both canals are
unlined flumes cut into the bedrock. The hot canal is approximately 12 feet
deep, and the bottom of the flume is at a lower elevation than the cold canal
and the groundwater at Dresden Station. Both Figures 3-4a and 3-4b
demonstrate that groundwater from Dresden Station flows toward the hot
canal in the immediate vicinity of the plant.

The surface water elevation in the cold canal 1s higher than in the hot canal,
and it is also higher than the groundwater elevation in the vicinity of the well
cluster DSP159 and the Thorsen well. These data demonstrate that the cold
canal is a source of recharge for the groundwater south of the plant.

Vertical Gradients

Vertical hydraulic gradients were calculated using the April 4, 2005 water
level data from the shallow and intermediate wells located at the new well
clusters (DSP157, DSP158, and DSP159). The vertical gradient calculated at
well DSP157, which is closest to the Protected Area, was 0.0032 ft/ft with an
upward component. The vertical gradients calculated at welts DSP158 and
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DSP159 were 0.017 and 0.0044 fvfi, respectively, with downward
components. The vertical gradient at well DSP158 located near the Kankakee
River was greater than the gradient for well DSP159 Jocated between the
Thorsen well and the hot canal. Table 3-3 summarizes the vertical hydraulic
gradient calculations for the three well clusters.

3.4.3 Slug Test Evaluation

The slug test data were evaluated using the AQTESOLV for Windows Pro
software (HydroSolve, Inc., 2000). For this data set, the software employed
the Bouwer and Rice test method for unconfined aquifers (Bouwer and Rice,
1976). The geometric mean of hydraulic conductivity values calculated for
the shallow wells (DSP157S, DSP158S, and DSP159S) were two orders of
magnitude greater than the geometric mean for the intermediate wells
(DSP157M, DSP158M, and DSP159M) installed just above the shale. The
geometric mean of hydraulic conductivity for the shallow wells is 2.4x10™
fmin (34.2 f/day), which is characteristic of unconsolidated sands or porous
sandstone (Freeze and Cherry, 1979). The geometric mean of hydraulic
conductivity for the intermediate wells is 4.7x10™ f/min (0.67 ft/day). Table
3-4 summarizes the slug test results for the shallow and intermediate wells.
The slug test data analysis is included in Appendix D.

The slug tests in the deep wells could only be qualitatively analyzed because
they were performed predominantly in unsaturated zones of the Galena
Dolomite. For well DSP158D, the initial displacement was 58.5 feet, and
there was only 50 percent recovery after 60 minutes. For well DSP159D, the
initial displacement was 38 feet, and there was only 64 percent recovery after
60 minutes. Both test results could not adequately be analyzed but indicate a
relatively low hydraulic conductivity.

3.4.4 Residential Wells

A records search was performed to correlate residential water wells to the
ISGS well records. Six well records were correlated to residential properties
located south of Dresden Station. None of these records corresponded to the
Thorsen well (D23) located at 6310 Dresden Road. Harza (1991) referred to
the Thorsen well as 110 feet deep; however, no well record was included in
that report and none of the records provided by the ISGS corresponded to that
depth. The two nearest records located near 6310 Dresden Road indicate a
depth of 110 feet would be in the bottom of the shale or in the underlying’
dolonite. The well records also did not correspond to 8167 Thorsen Lane,
where low tritium concentrations were detected. The approximate locations
of the residential wells are shown in Figure 3-5.

The residential wells were typically cased to 40 feet below ground surface and

completed at depths of 200 feet or more. The well identified by ISGS Record
#2072, located at 8115 East Blanchard Circle, was installed to 101 feet below
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ground surface, and the well record did not identify the depth or thickness of
the shale in this boring. Therefore, it is unknown from which formation this
well pumps water. Another well, ISGS Record #22798, had a casing set at 58
feet below ground surface. Since all of the wells, except ISGS Record #22798,
had casings set at 40 feet below ground surface and the depth to shale was
consistently 60 feet below ground surface, these wells are partially pumping
water from the upper aquifer as water flows down the open hole beneath the
casing outside of the pump. Also the well identified by ISGS Record #22798
receives some water from the upper aquifer since the casing is set 2 feet above
the top of the shale. Well construction and property identification information
1s presented in Table 3-5. A property map of the Thorsen Subdivision is
included in Appendix E, along with the ISGS well records that were matched
to residential properties.
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Table 3-1 Generalized Geologic Column (after Harza, 1991)

Predominant Thickness
System Formation Rock Type {feet)
Pottsville Variabie
Pennsylvanian (or Spoon Formation) (a) Sandstone (0 - 50)
Maquoketa
Divine Limestone Member Variable
(or Ft. Atkinson Limestone) _(a) Limestone (0 - 50)
Maquoketa
Shale Member
(or Scales Shale) Dolomitic Shale 65
Ordavician Galena Dolomite 230
Piatteville Dolomite and Limestone 115
Glenwood {b) Sandstone ' 5-30
St. Peter _{b) Sandstone 165
Shakopee Dolomite 70 - 90
New Richmond Sandstone and Dolomite 45 - 55
Oneta Dolomite 210
Trempeleau Dolomite 200
Cambrian Franconia Sandstone 130
fronton ~ {(c) Sandstone 120
Galesville {c) Sandstone > 55
Notes:

(a) - Water Tabte Aquifier

(b} - Ancell Aquifier

(c) - Ironton - Galesville Aquifier

Table 3-1 Generalized Geologic Column
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Table 3-2 Horizontal Rydraulic Gradient Calculations

v

October 28, 2004 April 4, 2005
Horzontal Horizontal
Gradient Gradient Average
dhift) | di{ft (feft) Direction dhft) | di{ft) () Direction (fuit)
Baby Well - | - - - 075 1 5 | 001 | nothorheast | 0014
Baby Wels - | - - - 05 | 1 | 000 norwest | 0029
Vigirity of the CST Systemtothe East | 2 %0 0.02 northeast 1 1 0014 northeast 0018
North of the Turbine Building 3 101 0.030 northeast 5 124 0.040 northeast 0.035
West of the CST System 4 25 0.016 wast 2 283 0.0086 west 0012
East of the Protected Area - 5%0 0.0085 | east-northeast 4 52 0.0076 gastnortheast | 0.0080
_ 1Southeast of the Protected Area 5 500 0.010 southeast § 570 0.011 southeast 0.010
South of the Protected Area 4 680 0.0059 southwest 2 600 0.0033 southwest 0.0046

Table 3-2 Horizontal Gradient Calculations
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Table 3-3 Vertical Hydrautlc Gradient Calcutations

¢

Al 4, 2008
Shallow Well Intermediate Well
~Groungwater | Elevauion Of Screan | Groundwaier | Elevation of Screen
Elevation Midpotnt Elgvation Midpoint Vertical Gradient Direction
Well Cluster {ft ms) (R msf) (K msl) (f mal) (fife) (Up Dawn)

DSP157S / DSP1RTM 51141 51104 51152 47850 00032 Up
DSP15BS | DSP158M 505.82 500.58 505,09 456,74 0.0167 Down
DSP1595 | DSP150M 509.28 508.01 508,00 46287 00044 Down

Tabls 3-3 Vertical Gradient Cafoufations
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Table 34 Slug Test Results

Y

“Towarwanr
Saturated | Penetration | Screen Initial | Hydraulic | Hydraulic
Slug Test Type | Thickness | Depth Length | Drawdown |Conductivity| Conductivity

Well | (Rising! Falling) {#) (ft) (#) {t) (fimin) | (ft/day)
DSP121 Falling 40.75 40.75 10 1.683 2.02E-04 0.29
DSP149R Faling 49 48 10 1.998 4 50E-04 0.66

Rising 49 48 10 2100 3.TTE4 0.54

DSP1578 Rising 4715 87 10 2.368 3.20E02 47.38
DSP15TM ' Falling 4.5 4149 10 1,178 1.826-03 283
DSP1588 Rising 5291 9.08 10 298 145602 20.85
DSP158M Falling 53 53 10 1.969 8.50E-05 012
051598 Rising 50.80 162 10 1,923 ABE2 40.48
DSP159M Rising 49 49 10 1659 1.93E-03 278
Note: : Geometric Mean: Shallow 237E-02 34.20
Al welts are 2-Inch diameter wells Intermediate  4.68E-04 0.67
Gravel pack porosity was assumed to be 20%.

Table 3-4 Slug Test Results
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Table 3-5 Residential Well Information

‘ ISGS Record l Address 1 Grundy County [ Casing Depth (f) X Shale Interval Total Depth (f) \
. Parcel Number {ft bgs)
[ 72043 | 813N Thorsenbane | 03-36-304-001 7 D I
{0198 | 8%6tN.Thosenlane | 0336304012 5 080 L 205
\ 2162 ‘8154 N.Thorsentane |  03-36-352.002 4 §0-125 1 245
03-36-353-003
| 2248 | 8MIN.Thosenlane | 0336353008 | 10 6125 | m |
\ 2072 XBHSE.B\anchard Cirde | 03-36-301-054 ‘ 40 \ unknown \ 101 J
l .
\ 2019 laoas E. Blanchard cwe\ 03-36-301-048 j 10 \ 60130 \ 240 J
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Figure 3-5 Residential Well Locations

8179 Thorsen Lane

§177 Thorsen Lane

8175 Thorsen Lene

8171 Thorsen Lane

8167 Thorsen Lane

6310 Dresden Road
(Thorsen Well, D-23)

8159 Thorsen Lane

8045 Tamarack,
8035 Tamarack and
6010 Dresden Road are

south of the map area



4 Tritium Results

Tritium concentrations were obtained from groundwater, storm sewer, and
surface water samples obtained from the Dresden Station under a long-term
monitoring program. Upon review of data obtained from-a July 31, 2004
sampling event, the presence of a release from the CST system was identified.
Elevated tritium concentrations were detected in three storm sewers and all of
the sampled baby wells. The following sections discuss the effect of the
release on the tritium concentrations in the shallow groundwater near the CST
system, and the tritium concentrations in the groundwater outside the CST
system arca and in the surface water. Also, the potential for off-site migration
of tritium to the residential area south of the station is discussed. The
historical tritium concentration data are provided in Appendix F.

4.1 Shallow Groundwater Associated with CST
System

The shallow groundwater in the vicinity of the CST system is monitored by
the W-, T-, R-, and E-series baby wells (Figure 4-1). The W-series baby wells
monitor the groundwater located east of the liquid nitrogen tank and west of
the Unit 2/3 interlock building. On July 31, 2004, the tritium concentrations
detected in wells W1 and W3 were 3,612,931 and 6,125,891 pCi/L,
respectively. The highest tritium concentration from any of the water samples
was recorded from well W3, located adjacent to the interlock building, on
September 3, 2004 at 10,312,000 pCi/L. Well W1 was located west of well
W3 and had a concentration of 2,594,000 pCy/L on September 3, 2004, Well
W2 was dry during this period; therefore, groundwater samples could not be
collected from this location. Baby wells W1 and W2 were later removed
during construction activities.

Following repair of the broken pipe in November 2004, tritiumn concentrations
decreased drastically in well W3. This well had a concentration of 542,667
pCi/L on November 22, 2004, which decreased to 161,000 pCiV/L on May 19,
2005. Replacement well W2R was installed on November 23, 2004 to replace
baby wells W1 and W2, which were removed during construction activities.
Another well was attempted further west; however, there were too many
utilities in the area to risk using a hollow-stem auger rig to drill. Also the
Pottsville Sandstone was encountered too shallow to intercept the water table
using, the air knife to dnill a hole. Tritium concentrations in well W2R ranged
from 48,000 to 301,000 pCi/L. in three samples collected between December
2, 2004 and February 1, 2005, and then dropped to 182,000 pCi/L in May 19,
2005. The changes in tritium concentration with time in the W-series baby
wells are presented in Figure 4-2.

Y
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Groundwater Tritium Investigation Report - Dresden Generating Station, Morris, lllinais

The T-series baby wells monitor the groundwater located east of the Unit 2/3
interlock building. On July 31, 2004, the tritium concentration in well T6 was
1,960,331 pCi/L, which was the highest concentration measured in these wells
before the pipe was repaired. Analytical resuits from baby well TS5, which is
located approximately 7 feet east of T6, reported a tritium concentration of
41,662 pCi/LL on July 31, 2004 and a maximum concentration of 404,437
pCi/L on August 28, 2004.

Baby wells T7 and T3 were located approximately 10 feet south of wells T6
and TS5, respectively, before their removal during construction activities. The
maximum concentration for well T7 was 958,000 pCi/L measured on
September 3, 2004, and the maximum doncentration for well T3 was 119,763
pCVL measured on August 28, 2004. :

Tritium concentrations gradually increased in baby well T1, located
approximately 35 feet east of well T3, from 7,473 to 131,000 pCi/L by March
8, 2005. The April 8, 2005 groundwater sample yielded a result of 262,990
pCi/L. Subsequent concentrations in well Tl from April and May 2005
ranged from 189,000 to 252,000 pCi/L.. The maximum concentration in baby
well T2 located adjacent to T1 was 58,000 on October 25, 2004. The tritium
concentration in well T1 has remained near 5,000 pCi/L since the pipe was
repaired. The changes in tritium concentration with time in the T-scries baby
wells are presented in Figure 4-3.

The R- and E-series baby wells also experienced increases in tritium
concentrations as shown from the July 31, 2004 sampling events;, however,
concentrations in these wells have typically remained near or below 5,000
pCi/L following repair of the pipe, with the exception of well R-2. In-well R-
2, tritium concentrations reached a maximum of 12,000 pCi/L on October 25,
2004 and then decreased to 3,000 pCi/L on April 25, 2005. It should be noted
that baby wells E8, E9, and E10 were installed on November 23, 2004. The
changes in tritium concentration with time in the R- and E-series baby wells
are presented in Figures 4-4 and 4-5, respectively.

Tritium concentrations for the baby wells in the vicinity of the CST systern for
September 3, 2004 and April 8, 2005 are presented in Figures 4-6a and 4-6b,
respectively. According to these figures, the tritium-impacted groundwater is
migrating east as, evident from the decrease in tritum in wells W3 and T6,
and an increase in well T1, It is likely that the tritium is also migrating west
as indicated by the sudden increase in the tritium concentration in well
DSP124 located northwest of the CST system The directions of plume
migration are consistent with the horizontal hydraulic’ gradient in the vicinity
of the CST system as described in Section 3.4.2.

T
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Groundwater Tritium Investigation Report - Dresden Generating Station, Morris, Illinois

4.2 Storm Sewers
4.2.1 Flow Path of Storm Sewers

The storm sewer system layout has been determined from available data, such
as catch basin location and depth, and utility drawings (Figure 4-7). In
addition, it has been assumed that the sewer pipe is aligned with the bottom of
the catch basins, thus the variation in the measured depth to bottom of the
catch basins is representative of the slope of the sewer pipe. The depth to
bottomn of the catch basins ranged from 2.5 to 10 feet below ground surface.
In the CST system area, the depth to bottom of the catch basins is
approximately 2 feet below the water table. No additional catch basin or
sewer system construction information was available for this report; thercfore,
it has been assumed that the roof gutter systems from turbine and office
buildings drain directly to the local storm sewer, and that there is no
immediate drainage to the storm sewer system from the bermed storage tank
areas.

4.2.2 Stormwater Flow and Drainage Areas

There appear to be two active sewer systems located in the vicinity of the CST
system (Figure 4-7). Catch basins located on each of these sewer systems
have been included as part of the tritinm monitoring program. Two additional
sewers appear to be located to the south of the turbine building. It appears that
these unmonitored sewers drain to a stormwater drainage ditch located on the
south edge of the plant.

One sewer appears fo originate immediately to the east of the liquid nitrogen
tank. The original terminus of this sewer was catch basin (CB) M, which was
demolished during excavation activities related to the pipe repair. This sewer
drains the area around the southeastern and northeastern perimeter of the
turbine building, in addition to the portion of the site located between Unit 1
and the Kankakee River. This sewer discharges to the Unit | intake canal
through storm sewer DSP132, though the exact location of the discharge to
the canal is unknown.

The second sewer originates immediately to the west of the liquid nitrogen
tank and drains the area around the western perimeter of the turbine building,
as well as the area to the northwest of the turbine building. This sewer drains
to the Unit 2/3 discharge canal through an outfall located in the west side of
the canal. The closest monitored catch basin to this outfall is storm sewer

DSP13).

4.2.3 Potential Groundwater Ingress

A total of 24 catch basins (storm sewers) have been included in the tritium
monitoring program for the April 8, 2005 sampling event. Fifieen of these
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4.3

catch basins are Jocated along the eastern sewer system, including (in order of
proximity to the outfall) DSP132, CB A, CBB,CBC,CB D, CBE, CBF,
CB G, CB H, DSP134, DSP140, CB J, CB K, DSP13S5, and CB M (removed).
Of the remaining 14 catch basins, elevated tritium concentrations have been
detected in 11 since July 31, 2004. The only non-impacted catch basins
appear tobe CB C, CBE, and CB H.

The highest tritium concentrations detected were 4,305,000 pCi/LL in CB M
and 3,000,000 pCi/L in DSP135 during the September 2004 sampling event.
The most recent sampling event for which data are available occurred in May
2005 and reported a tritium concentration of 129,000 pCi/L in DSP135. Only
DSP135S (closest to the tritium source’ area), DSP132 (closest to the sewer
outfall), DSP140 (downstream of DSP135), and DSP134 (inside a bermed
tank area near DSP140) have been continuously monitored since September
2004. The changes in trittum concentration in the storm sewers over time are
presented in Figure 4-8.

Nine catch basins included in the trittum monitoring program are located
along the western sewer system, including (in order of proximity to the
outfall) DSP131,CBV,CBU,CBT,CBS,CBR,CB Q,CBN, and CB P.
The tritium concentrations in these catch basins with the exception of CN N,
were between 1,000 and 4,000 pCi/L. Trittum concentration in CB N was
16,000 pCi/L on September 1, 2004 and then dropped to 1,000 pCi/L. on
subsequent sampling on September 4, 2004. Only DSPI13]1 has been
continuously monitored since September 2004.

Based on this data from the tritium monitoring program, tritium appears to
have migrated mostly into the eastern sewer system and to a lesser extent into
the western sewer system (Figure 4-7). It appears that the source of tritium in
the eastern sewer system is from the CST system area, as samples from the
catch basins immediately east of the liquid nitrogen tank (DSP135 and CB M)
yielded the highest tritiumn concentrations. -

Due to limited catch basin monitoring data in the western sewer system, the
source of tritium is harder to identify. However, the increase in tritium
concentration in DSP131 from 101 pCi/L in August 1, 2003 to 1,579 pCi/L in
July 31, 2004 suggests that it was impacted by the release. The source of the
tritium ingress is likely located along the sewer line between CB P and CB N,
within the groundwater tritium plume.

Site-Wide Shallow Groundwat/er

The groundwater in the upper aquifer is monitored by 34 monitoring wells
installed across the station, excluding the baby wells. The locations of these
wells are shown in Figure 4-9. With the éxception of three shallow wells, all
other monitoring wells installed in the upper aquifer are 35 to 50 feet deep
intermediate wells. The three shallow wells are 12 to 15 feet deep.
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Groundwater Tritium Investigation Report - Dresden Generating Station, Morris, 1llinois

There are two wells, DSP124 and DSP125, located immediately northwest
and east of the CST system area, respectively. Well DSP125 maintained
consistently low tritium concentrations of less than 200 pCi/L. Well DSP124
on the other hand showed a steep increase in tritium concentration on August
1, 2004 at 91,166 pCi/L, followed by a decline to 4,060 pCi/l. on April 8,
2005. This sharp increase corresponds to the release from the CST system
detected on July 31, 2004. Prior to August 1, 2004, the tritium concentrations
in DSP124 showed a steady decreasing trend in concentration from near 9,000
pCi/L in September 1994 to less then 2,000 pCV/L in June 2003. The changes
in tritium concentration with time in wells DSP124 and DSP125 are presented
in Figure 4-10.

There are five monitoring wells, DSP105, DSP106, DSP107, DSP108, and
DSP123, installed near the Unit 1 reactor. The tritium concentrations in wells
DSP105, DSP106, and DSP107 show a steady decrease in concentration since-
May 1994, Well DSP105 shows a decrease from slightly over 5,000 pCi/L in
May 1994 to about 300 pCVL in November 2004. Well DSP106 shows a
decrease from 18,000 pCi/L in May 1994 to about 3,000 pCi/L in April 2005.
Well DSP107 shows a decrease from 26,000 pCi/L in May 1994 to near 9,000
pCV/L in November 2004. Well DSP108 shows a sharp decrease in
concentration from about 50,000 pCi/L in May 1994 to less than 3,000 pCi/LL
in April 2005. Well DSP123 shows a very small decrease in concentration
from about 25,000 pCi/L in May 1994 to slightly over 12,000 pCi/L. in April
2005. No noticeable changes in tritium concentrations were observed in these
wells on July 31, 2004 or shortly afterward. The changes in tritium
concentration with time in wells DSP105, DSP106, DSP107, DSP108, and
DSP123 are presented in Figure 4-11].

There are five monitoring wells located north of the Unit 2/3 intake canal.
Well DSP122 was installed near the Unit 2/3 discharge, and wells DSP148,
DSP149, DSP155, and DSP156 were installed in the area bound by the Unit
2/3 discharge and the recycling canal. Well DSP122 shows a decrease in
concentration from about 13,000 pCi/L in December 1994 to slightly over
1,000 pCV/L in April 200S. Wells DSP148 and DSP156 show low levels of
tritium at less than 300 pCi/L., and well DSP155 shows tritium concentrations
of less than 1,000 pCi/L, with the exception of one value of 3,713 pCi/L on
February 26, 2003. Well DSP149 shows large fluctuations from April 1995 to
February 2004, with maximum concentrations of 76,488 pCi/L in March 3,
2002 to minimum concentration of 404 pCi/L in May 24, 1999. As discussed
in Section 2.1.3, the trittum concentration and the water level data from
DSP149 were anomalous. As a result, the well was repaired, and subsequent
sampling yielded a tritium concentration of 121 pCi/L on Aprl 8, 2005.
Based on the concentrations in thesc wells, it appears the groundwater impact
from the CST system did not affect these wells. The changes in tritium
concentration with time in wells DSP122, DSP148, DSP149, DSP155, and
DSP156 are presented in Figure 4-12.
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Groundwater Tritium Investigation Report - Dresden Generating Station, Morris, lllinois

The tritium concentrations in the remaining monitoring wells installed farther
away from the CST system were at low levels, vusually below 200 pCi/L. Also
very little variation of tritium was detected in these wells over time. The
tritium concentrations in all monitoring wells outside the CST system area for
September 3, 2004 and April 8, 2005 are presented in Figures 4-13a and 4-
13b, respectively. The April 8, 2005 data are also provided in Table 4-1. As
can be seen from these figures, the groundwater impact from the CST system
is confined to a small area. Outside this impacted area there is no evidence of
clevated trittum concentrations associated with the CST system. A slightly
clevated tritium concentration was observed in the intermediate monitoring
well DSP159M located across the cooling canals approximately 3,400 fect
south of the CST system. The tritium ¢oncentration in this well is discussed
in Section 4.5.

4.4 Surface Water

Surface water received from the Unit 2/3 intake runs through the facility
outside of the reactors to control the temperature, then is discharged through
the Unit 2/3 discharge flume into the hot canal. The hot canal flows
southward to Dresden Cooling Lake, where the water circulates and is
returned north via the cold canal. Except during typical summer conditions,
some or all of the swrface water is returned to the Unit 2/3 intake canal to be
recycled through the facility for cooling, and the rest is discharged to the Des
Plaines River.

Tritium concentrations in the Unit 2/3 intake canal (DSP50), the cold canal
(DSP34A), and the Unit 2/3 discharge canal (DSP20) for the period of May
1994 to May 2005 are presented in Figure 4-14. The locations of these
surface water sampling points are shown in Figure 4-9. It can be seen from
Figure 4-14 that there is a similar pattern with increasing trends of tritium
concentrations in these three surface water samples. The maximum
concentration in DSP50 is 6,194 pCi/L on September 27, 2004; in DSP34A is
5,437 pCi/L on September 23, 2004; and in DSP20 is 5,978 pCi/L. on
November 1, 2004.

4.5 Off-Site Migration

The groundwater tritium plume is confined to a small area within the CST
system, as discussed earlier. There is no evidence of off-site migration of
trittum in groundwater from the Dresden Station, including toward the
residential area to the south. Tritiumn concentrations in all monitoring wells
south of the CST system area as well as south of the Protected Area, except
for well DSP159M, had concentrations less than 200 pCi/L, which is the low
limit of detection by the laboratory. Well DSP159M is located between the
cooling canals and the Thorsen well, and is most likely impacted by tritium
concentrations in the cooling canals rather than trittum migration from the
station.

Privileg, d Conf§dential 4-6
Prep at the Dirition unsel )




J

Groundwater Tritium Investigation Report - Dresden Generating Station, Morris, llinois

The Thorsen well, located approximately 3,400 feet south of the CST system
area, consistently showed tritium concentrations below 300 pCi/L until 1995,
and then a more steady increase was noticeable by 1997,  Tritium
concentrations ranged from 232 to 940 pCi/L between January 1997 and April
2005. The changes in tritium concentrations with time in the Thorsen well
(D23) and the cold canal (DSP34A) are presented in Figure 4-15. It can be
seen from this figure that tritium concentrations in the Thorsen well and the
cold canal show a similar pattern. Also, there is a steady increasing trend in
tritiwm concentrations in the Thorsen well parallel to the increasing trend in
the cold canal. Water samples collected frorn the cold canal and well
DSP159M located east of the camal on April 8, 2005 measured tritium
concentrations of 1,339 and 533 pCi/L, respectively (Table 4-1). A water
sample collected from the Thorsen well on April 15, 2005 measured a tritium
concentration of 653 pCVL. There appears to be a strong correlation between
the Thorsen well tritium concentration and the cooling canal as groundwater
flows from the cooling canals to the Kankakee River in an eastward direction.

Tritium has been detected in groundwater samples collected from only one
other residential well (8167 Thorsen Lane) located east of the Thorsen well
along the Kankakee River. A groundwater sample was collected from the
well at 8167 Thorsen Lane on December 2, 2004, and the sample was split for
analysis by two independent laboratories. Due to the discrepancy in results
(366 pCi/L vs. 114 pCi/L), another sample was collected on January 13, 2005,
and four aliquots were reported ranging in concentration from 360 to 480
pCi/L. Another sample was collected on April 15, 2005, and the reported
tritium concentration was 542 pCi/L.

.
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Table 41 Tritium Concentrations - April 8, 2005

Surface Water
Tritiom

Sampling Concentration

Location (pCifliter)
DSP-131 1,402
DSP-132 1,524
DSP-134 8,166
DSP-135 85,192
DSP-137 1,385
DSP-140 45,137
DSP-34A 1,169
DSP-34B 1,339
DSP-34B (DUP) 1,601
DSP-DOP 82
Pump&Hose 29

Groundwater

Teitium

Sampling Concentration
Location (pCilliter)

DSP-106 3,230
DSP-108 2,670
DSP-118 107
DSP-119 14
DSP-121 46
DSP-122 1,219
DSP-123 12,414
DSP-124 4,060
DSP-125 144
DSP-126 96
DSP-127 32
DSP-149 121
DSP-150 114
DSP-151 241
DSP-152 72
DSP-153 -18
DSP-154 -3
DSP-156 161
DSP-157M -21
DSP-157S 130
DSP-157S (DUP) 93
DSP-158M -11
DSP-158S 78
DSP-159M 533
DSP-1585 110
E-2 541
E-3 686
E-§ -72
E-8 3,140
E-9- 1,870
E-10 858
R-1 1,127
R-2 5,868
R-3 3,936
T-1 262,990
T-1 (DUP) 262,874
T-2 5,077
T-6 422,424
T-6 (DUP) 412,906
W-2R 260,948
W-3 244,229
Ww-3 (DUP) 241,488
Thorsen Well 653

Note: Thorsen well sampled on April 15, 2005

Table 4-1 Tritium Concentrations April05

Page 10f 1
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Figure 4-4 Tritium Concentration vs. Time in R-Series Baby Wells
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Figure 4-11 Tritium Concentration vs. Time in Wells DSP105, DSP106, DSP107, DSP108, and

Tritium Concentrations (pCi / liter)
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Tritium Impacts Evaluation

5.1 Regional Background Tritium Levels

Tritium is a naturally occurring radioisotope of hydrogen, which decays as a
beta emitter (half life of 12.3 years). It is produced in small quantities in the
upper atmosphere where it is readily incorporated into water, and therefore, is
present in rainwater and surface recharge to aquifer systems. In comparison
to many other atmospheric radioactive isotopes, tritium is extremely rare and
not affected by any chemical or biological processes. The naturally occurring
trittum Jevel in rainwater (pre-bomb era of early 1950 and before) is estimated
at 5 to 10 tritium unit (TU), where one TU .is equivalent to one tritium atom
per 10'® hydrogen atoms and an equivalent gross beta radiation of 3.2
pCifliter.

During the mid-1950s and early 1960s, the amount of tritium in the
atmosphere was greatly increased as a result of nuclear weapons testing
causing recharge waters to be “tagged” with excess tritium. Nuclear weapons
testing resulted in atmospheric tritium levels in excess of 1,000 TU, with
peaks occurring in 1963. However, since then, the values have declined due
to the elimination of ammospheric nuclear weapons testing and radioactive
decay. Present day background values in the range of 50 to 100 TU (i.e., 160
to 320 pCi/L) are common in the environment (Michigan DEQ, 2002). For all
practical purposes, the regional background tritium level in the Dresden
Station area will be considered to be equal to or less than 320 pCi/L.

5.2 Tritium Mass Release Assessment

Dresden Station personnel conservatively estimated that tritiated water was
released from the CST systemn and discharged into the ground over a peried of
344 days between November 2003 and October 2004 at a rate of 1.31 gallons
per minute (gpm). The concentration of tritium in the CST system was
approximately 9 to 10 million pCi/L.. Based on these estimates, a total of
643,000 §allons of tritiated water, containing a total mass of approximately
2.31x10" pCi of tritium, was released from the CST system.

Upon release, the tritiated water infiltrated through the unsaturated zone and
into the groundwater. Because this location was situated within a
groundwater mound, the release was transported in multiple directions. In
addition, the depth of the foundation beneath the turbine building and reactor
units extends to a depth of greater than 40 feet below ground surface, creating
a hydraulic barrier to the north for shallow groundwater flow. Also, the
excavation outside the foundation of the building and the backfill with
permeable material (sand) created preferential pathways for groundwater flow
around the building foundation. The primary local groundwater flow
directions from the location of the release are to the east and to the northwest.

Privileged Confidenti. 5-1
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Groundwater Tritium Investigation Report - Dresden Generating Station, Morris, Illinois

Shallow Groundwater Contribution

To represent the downstream transport of tritium using available monitoring
data from the shallow monitoring wells, RETEC calculated the mass flux of
tritium along several planes drawn perpendicular to the tritiurn plume in each
groundwater flow direction. Figure 5-1 indicates the approximate limits of the
tritium plume and the planes along which the mass flux was calculated.
Detailed descriptions of the calculations performed in this evaluation and
complete results are contained in Appendix G. The Darcy velocity was
estimnated using the hydraulic conductivity (K) value calculated from slug tests
conducted at shallow monitoring well DSP157S and the hydraulic gradient (i)
calculated from groundwater elevations measured in shallow wells in the
vicinity of the CST system in April 2005:
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Using the average tritium concentration (C) for each plane, the mass flux was
calculated as follows:
Flux = Cv,

The mass flux observed along each plane is graphed versus time for
grouridwater flow to the east and west in Figures 5-2 and 5-3, respectively.
As anticipated, the graph of flux east of the release indicates that planes drawn
farther from the source generally show later peaks in mass flux, with peak flux
values Jower than planes drawn closer to the source. The distance between
Plane 4 and Plane 5 divided by the time between peaks on the respective mass
flux graphs for these planes gives an estimate of the travel time of the release
equal to 4.7 centimeters per day (cm/day) to the east of the source area. The
lack of a discernable peak in mass flux in Planes 1 through 3 likely indicates
that these peaks were missed in the lag in monitoring between samples taken
prior to the release and the July 2004 sample collection. Because only one
monitoring plane could be drawn to represent data collected west of the
release, a travel time of the release in this direction was not calculated. Note
that the mass flux graph in the western direction does not show a discernable
peak. It is also likely that the peak in mass flux in this direction was missed in
the lag in monitoring.
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To estimate the mass discharged over the area of each plane in units of pCi
per square meter, the average mass flux between sample dates was multiplied
by the number of days between samples. The plume cross-sectional arca was
then modeled as follows. The width of the plume at the source was estimated
to be approximately 20 feet based on the geometry of the source area at the
release. Based on the depth of the deepest shallow monitoring well, the
depths of both the eastern-moving and westem-moving plumes at and near the
source were estimated as 10 feet. These dimensions give a cross-sectional
area of 200 square feet at the source.

Based on a typical plume geometry identified in Fetter (1999), a ratio of
longitudinal dispersivity (i.e., along the plume centerline) 'to transverse
dispersivity (i.e., outward from the plume centerline) was assumed as 10:1.
Therefore, based on an estimated phune length of 210 feet in the castern
direction, a maximurn plume width was approximated as the source width plus
twice the lateral dispersivity, or 62 feet. Likewise, using an estimated plume
length of 255 feet in the western flow direction, the maximum width of the
plume is approximated as 70 feet. By multiplying the mass discharged per
square meter by the modeled area of the plume, the total mass discharged
through each plane was estimated for each sample period. Finally, by
summing the mass discharge during each sample period, the total mass of
tritium discharged through each plane was approximated.

Since no monitoring plane exists at or near the source in the western direction,
the source concentrations in this direction were estimated based on monitoring
at Plane 10. An analytical model (BIOSCREEN) was applied to simulate a
one-dimensional solute distribution using site-specific and constituent-specific
information (USEPA, 1997). The mode! inputs are described in more detail in
Section 5.4.1. For calculation of the western source concentration, the plume
jength was set equal to 255 feet, as shown in Figure 5-1. The tritinuin source
was modeled as a continuous source for a period of one year. The source
concentration was then adjusted iteratively until the concentration at the end
of the plume, approximated the value of 55,000 pCi/L based on the
concentration detected at well DSP-124 on July 31, 2004. The resulting
western source concentration is estimated at 200,000 pCi/L during the release.
Using the degradation rate of concentrations detected at DSP-124, a
degradation rate was applied to the western source concentration for each
sample date to approximate a total mass discharged to the west through the
theoretical plane drawn at the source location.

Based on the modcled planes nearest the source, approximately 4.18x10'? pCi
has been discharged to groundwater flow east of the release and 1.81x10'! pCi
has been discharged to groundwater flow west of the release, for a total mass
of 4.36x10'? pCi discharged to groundwater. Based on a tritiumn concentration
in the CST system of 9 to 10 million pCi/L, as estimated by Dresden Station
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) personnel, this mass equates to approximately 121,000 gallons of tritiated
water released to groundwater.

5.2.2 Storm Sewer Contribution

A portion of the Dresden Station storm sewer lies within the identified area of
the tritium plume. Groundwater measured in shallow wells in the vicinity of
the CST system is approximately 2 feet higher in elevation than measured
invert elevations along the plant storm sewers (assumed to be 18 inches in
diameter). Analysis of samples collected from storm sewer catch basins-
within the identified tritium plume (DSP134 and DSP135) and at the outlets of
storm sewers draining east to the Unit 1 intake canal (DSP132) and west
toward the Unit 2/3 discharge canal (DSP131), indicate significant increases
in tritium concentrations following the estimated time of release from the CST
system. These observations indicate that a portion of the tritium released to
groundwater is infiltrating into the storm sewers flowing in each direction and
discharging to the respective storm sewer outlets into the Unit 1 intake canal
and Unit 2/3 discharge canal. Tritium discharged to the Unit 1 intake canal
lies stagnant in the non-operational intake, while that discharged to the Unit
2/3 discharge canal flows through the hot canal to Dresden Cooling Lake prior
to return flow through the cold canal, and out to the Des Plaines River or back
into the Unit 2/3 intake.

) Daily precipitation data from the Dresden Island Weather Station, obtained
from accuweather.com, was used to estimate an average daily rate of runoff
over the east-draining and west-draining storm sewer drainage areas. Since
the majority of the drainage area for the storm sewers is covered in
impervious material (e.g., asphalt or rooftops), it was assumed that 85% of the
precipitation flows to the sewers as runoff. The volume of daily runoff was
therefore calculated as 85% of the precipitation depth multiplied by the
drainage basin area for each daily precipitation depth.

A base flow rate, due to groundwater ingress into the storm sewers, was also
estimated for each sewer. It was assumed that approximately 10% of the
sewer pipe surface area was cracked, allowing groundwater ingress through
the cracks. Assuming that groundwatcr ingress occurs over approximately
one-half the surface ares of the pipe, the area subject to ingress was estimated
by multiplying . the pipe circumference times the length times 0.5. The
groundwater seepage velocity was estimated in each direction using the
hydraulic conductivity value and hydraulic gradient values identified above,
with an assumed effective porosity of sandstone equal to 15% based on a
typical value stated in USEPA (1989).
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The base ingress flow for each storm sewer was then estimated as the ingress
area times 10% (cracked percentage of pipe) times the seepage velocity
calculated as discussed above.

Based on addition of the estimated runoff and base flows, a daily storm sewer
flow was estimated for each sewer. Daily tritium concentrations in the outlet
catch basins were estimated based on a linear interpolation between sampling
dates. By multiplying the daily tritium concentration in the outlet catch basin
by the estimated daily flow rate, the daily mass of tritium discharged through
each outlet was estimated. Summing these results since the estimated start of
the release indicate that a total of 5.27x10'? pCi has been discharged to the
Unit ) intake canal and 7.33x10'® pCi has been discharged to the Unit 2/3
discharge canal, for a total mass of tritium discharged through the plant storm
sewers of approximately 5.34x10'2 pCi. Based on an estimated tritium source
concentration of 9 to 10 million pCi/L by Dresden Station personnel, this
mass equates to approximately 148,000 gallons of tritiated water released to
the storm sewer.

5.2.3 Net Release of Tritium Méss

The net release of tritium mass was evaluated from the analyses of discharge
to groundwater and storm sewers as follows. Since the mass discharged to
groundwater ini the western direction greatly exceeds the mass discharged to
the western storm sewer, and the western storm sewer lies downgradient of
the release, it is assumed that the mass observed in the western sewer
represents a portion of the mass observed in groundwater. In the eastern
direction, however, the estimated source mass discharged to stormwater
exceeds the mass discharged to groundwater at the monitoring point nearest
the source (i.e., Plane 1 in Figure 5-1). Since the eastern storm sewer
originates immediately within the source area and follows near the plume

"
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centerline, it appears that much of the source mass may be discharging to the
storm sewer upgradient of Plane 1. Therefore, the total mass discharged in the
eastern direction is estimated by adding the contribution observed in
groundwater at Plane 1 to the estimated mass discharged to the eastern storm
sewer.

’

Based on these analyses, the net tritium mass discharged to the groundwater
and to the storm sewer from the CST system is approximated by adding the
mass discharged to the western flowing groundwater (i.e., mass at the
theoretical source plane), the mass discharged to the eastern flowing
groundwater (i.e., mass at Plane 1), and the mass discharged to the eastern
storm sewer (i.e., through DSP132). : This provides a net tritium mass of
9.63x10'? pCi released to the groundwater and storm sewer system in the
vicinity of the liquid nitrogen tank. Based on an estimated tritium source
concentration of 9 to 10 million pCi/L by Dresden Station personnel, this total
mass gepresents approximately 267,000 gallons of tritiated water released
from the CST system, which is 42% of the volume estirnated originally by the
Dresden Station personnel.

5.3 Rate of Tritium Release

Based on the analysis presented in the previous section and a total mass of
tritium released over the duration of the discharge from the CST system (i.e,,
344 days between November 2003 and October 2004 based on
communication with Dresden Station personnel), the net rate of tritium
released to the Dresden Station groundwater and sewer systems amounts to
2.80x10'° pCi per day.

5.4 Potential Impacts to Groundwater

5.4.1 Shallow Groundwater

RETEC deveioped a conceptual model of fate and transport of tritium in the
above-described groundwater plumes for the purposes of identifying the
approximate length of time required for groundwater to deplete tritium
concentrations at the source of the release. The solute transport modeling
effort employed an analytical solution, developed by Domenico (1987), as the
governing equation for transport of a decaying solute. The analytical model
(BIOSCREEN) simulated a one-dimensional solute distribution using site-
specific and constituent-specific information developed in the conceptual
model (USEPA, 1997).

The source area defined in the conceptual model was the area surrounding the
approximated location of the release. The estimated maximum plume length
in each flow direction (i.e., east toward the Unit 1 intake canal and west
toward thc hot canal) was based on the maximum distance the tritium would
travel in groundwater prior to entering plant canals. The source thickness was
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estimated at 10 feet saturated thickness, based on the shallow depth of the pipe
where release occurred (approximately 3 to S feet below ground surface).

The concentration of tritium at the source was modeled as a finite soluble
mass, with a distinct source mass assigned to each direction of flow. The
source mass contributing to the plume moving west from the source was
estimated by subtracting the total tritium mass discharged through the storm
sewer to DSP131 from the total mass discharged to groundwater in the
western flow direction. It was assumed that preferential flow through the
sewer reduces the mass in the plume downgradient of the point at which the
total mass discharged to groundwater was evaluated (j.e., at the theoretical
source plane). The source mass discharging cast of the liquid nitrogen tank
was taken as the total mass discharging to the groundwater. The calculated
mass discharging to stormwater in the eastern direction exceeds the mass

. discharging to groundwater, indicating that (1) tritium enters the storm sewer

upgradient of the monitoring points evaluated for discharge to groundwater
(i.e., Plane 1), and/or (2) limited data during the early period of the release
may miss the peak in tritiumm concentrations nearest the source, resulting in an
underestimation of the mass discharged to groundwater.

Dissolved tritium migrates in the direction of groundwater flow through the
process of advection, dispersion, and degradation. Advective transport is
controlled by the direction and magnitude of the groundwater sccpage
velocity. Groundwater seepage velocity was calculated using site-specific
values for hydraulic conductivity and hydraulic gradient, and an assumed
value for effective porosity based on the sandstone aquifer. The hydraulic
conductivity was taken as the value calculated from the slug test conducted at
shallow monitoring well DSP1578S, which is similar in lithology to the area of
the CST. The average hydraulic gradient was estimated from water table
contour maps developed from measurements of groundwater elevation during
the sampling event conducted on April 8, 2005. The effective porosity was
derived as the typical value for nonfractured rocks such as sandstone (USEPA,
1989). These parameters provide an estimate of uniform seepage velocity for
the shallow aquifer. :
!

The amount of dispersion is a function of the dissolved-phase plume size. The
longitudinal dispersivity was modeled as a function of plumec length using
methods given by Xu and Eckstein (1995). The transverse dispersivity was
taken as 10% of the longitudinal dispersivity (Gelhar et al.,, 1992). The
vertical dispersivity was taken as 10% of the transverse dispersivity (ASTM,
1995). These relationships represent the Jow-end of typical dispersivity
values presented in literature.

Degradation of tritium occurs through radioactive decay. Degradation of
tritium was modeled as a first order decay reaction. The rate of degradation is
described by the time it takes for the initial constituent mass to decay and is
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commonly referred to as the half-life (t,). The half-life value for tritiwm used
in the modeling was based on a value of 12.3 years (Michigan DEQ, 2002).

Attenuation factors were established for each compound within BIOSCREEN
based on the input parameters described above and listed in Table 5-1. After
inputting these parameters, the simulation time was varied to identify the time
after which concentrations of tritiurn in the plume were reduced to levels
below background (typically 160 to 320 pCi/L).

Based on the results of the modeling, concentrations of tritium at the source
and along the western plume (toward the hot canal) will decrease to below 90
pCi/LL after. approximately 5 years fiom the pipe repair. Similarly, the
concentrations at the source and along the eastern plume will drop below 290
pCi/L after approximately 8 years. Results for these time periods appear to be
conservative based on a comparison of current monitoring data with the 1-
year predictions from the BIOSCREEN modecling.

5.4.2 Residential Wells

Based on the analysis of the site hydrogeology, it is most likely that the bulk
of the trittum discharge to groundwater is flowing in the easterly and
northwesterly directions under the influence of the local hydraulic gradient.
The relatively mgh seepage velocity calculated in shallow groundwater
indicates that movement of the plume will likely continue to follow the local
hydraulic gradient in each direction, flowing east alongside plant building
foundations and northeasterly toward the Unit 1 intake canal, and flowing
west alongside plant building foundations and northwesterly toward the hot
canal. Because of this preferential flow path, the tritium plume is not likely to
come under the influence of the regional gradient in the southeasterly
direction, which is the only way groundwater impacted by tritium from the
CST system could impact the residential wells south of Dresden Station.
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Table 5-1 BIOSCREEN Modeling Site-Specific Input Parameters

—
Input Parameter

Hydraulic Gradient, lyes

0.0086 feetfieet

Valus Reference
' Value from calculations from slug test data (2005) for
Hydraulic Conductivity, K 1.67E-02 cmis shatlow well DSP-157S
Hydraulic Gradient, iy 0.014 festffeet Calculated horizontal gradient from groundwater

elevation data collectad 4/2005 within the shalfow
aquifer. ’

Porgsity, i 185 % Typical Effective Porosity of Sandstone (USEPA, 1989)
Maximun plume length upgradient of farmer Unit 1
Plume Length, Ly, eest 1330 feset intake Canal
Maxirmum plume Tength upgradient of Unit 2/3
Plume Length, L; weat 890 feet Discharge (Hot) Canat
Zheng and Bennet (1895). Taken as an order of
Transverse Dispersivity, a, a10 feet magnitude smalier than a,
Zheng and Bennet (1995). Taken as two orders of
Vertical Dispersivity, a, 3,/100 fee! magnitude smalier than a,
Modeled Source Thickness, Z 10 fest Assumed depth of impacts at source
Tolal mass estmated al nearest monitoring points to
source. A larger component of source mass is likely
discharged o storm sewer upgradient of nearest
Source Mass, . 4.18E+12 pCi monitoring points.
i Otal mass esumaled M groundwaler ai nearest
monitaring point to source minus total mass discharged
Source Mass, 1.08E+11 pCi through west storm sewer.
Tritium Half-Life 12.3 years Michigan DEQ

‘lable §-1 BIOSCREEN Input Parameters
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6 Sum_mary

Routine groundwater sampling results undertaken in July 2004 detected
clevated levels of tritium in shallow monitoring wells and storm sewers
located near the Unit 2/3 interlock building. The tritium originated from a
release in the CST system through a pipe that passed under a liquid nitrogen
tank. The pipe was shut down on October 20, 2004 and a replacement section
of pipe around the tank was installed the following month. RETEC was
contracted by Exelon to characterize the nature of groundwater flow at the
facility and evaluate the fate of the trittum.

The following paragraphs summarize the results of this investigation:

The groundwater flow direction in the immediate vicinity of the
liquid nitrogen tank is to the east and to the northwest. In the
eastern half of the Protected Area, groundwater flows to the north
toward the Unit 1 intake canal. West of the CST system
groundwater flows westward toward the cooling canals. South of
the Protected Area, groundwater flows to the southeast and
southwest with a groundwater divide oriented northwest-southeast
from well DSP124 to DSP152. Further south of the Protected Area
in the residential area, groundwater flows from the cooling canals
eastward to the Kankakee River.

The horizontal hydraulic gradient values in the vicinity of the CST
system calculated from the water table contour maps were 0.022
and 0.014 fi/ft to the northeast on October 28, 2004 and ‘April 4,
2005, respectively. The average horizontal hydraulic gradient
outside of the Protected Area ranges from 0.0046 f/ft toward the
southwest to 0.035 fUf toward the northeast.

Portions of the building are constructed directly on top of the
Maquoketa Shale; therefore, groundwater flow in the water table
aquifer is affected throughout its entire thickness around the
facility. The hydraulic gradient shows groundwater flows toward

_the building with preferential lateral flow around the building to

the east and west. This also can create a groundwater mounding
effect around the building.

Dresden Station is surrounded by surface water bodies that have a
significant effect on groundwater flow.

The vertical gradient calculated at well DSP157, which is closest
to the Protected Area, was 0.0032 fV/ft with an upward component.
The vertical gradients calculated at wells DSP158 and DSP159

P
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were 0.017 and 0.0044 f¥/ft, respectively, with downward
components.

» The geometric mean of hydraulic conductivity values calculated
for the shallow wells were two orders of magnitude greater than
the geometric mean for the intermediate wells installed just above
the shale. The geometric mean of hydraulic conductivity for the
shallow wells is 2.4x107 f/min (34.2 ft/day), and the geometric
mean of hydraulic conductivity for the intermediate wells is
4.7x10™ fymin (0.67 f/day).

= A records scarch was performed to correlate residential water wells
to the ISGS well records; however, none of these records
corresponded to the Thorsen well located at 6310 Dresden Road.
The well records also did not correspond to the residential well
located at 8167 Thorsen Lane,

» The residential wells were typically cased to 40 feet below ground
surface and completed at depths of 200 feet or more. A well
identified as ISGS Record #22798 had a casing set at 58 feet below
ground surface. Since all of the wells, except ISGS Record
#22798, had casings set at 40 feet below ground surface and the
depth to shale was consistently 60 feet below ground surface, these
wells are partially pumping water from the upper aquifer as water
flows down the open hole beneath the casing outside of the pump.

e The tritium-impacted groundwater is migrating east as evident
from the decrease in tritium in wells W3 and T6, and a
consequential increase in well T1. It is likely that the tritium is
also migrating west as indicated by the sudden increase in the
concentration in well DSP124 located northwest of the CST
system.

¢ There appear to be two active sewer systems located in the vicinity
of the CST system. One sewer originates immediately to the east
of the liquid nitrogen tank and drains the area around the
southeastern and northeastern perimeter of the turbine building.
This sewer discharges to the Unit 1 intake canal through storm
sewer DSP132. The second sewer originates immediately to the
west of the liquid nitrogen tank and drains the area around the
western perimeter of the turbine building. This sewer drains to the
Unit 2/3 discharge canal through an outfall located in the west side
.of the canal.

» Tritium appears to have migrated mostly into the eastern sewer
system and to a lesser extent into the western sewer systemn. It
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appears that the source of trittum in the eastern sewer system is
from the CST system, as the catch basins immediately cast of the
liquid nitrogen tank have resulted in the highest tritiom
concentrations. )

Trittum concentrations in the monitoring wells installed farther
away from the CST system were at low levels, usually below 200
pCi/L, with very little variation over time. The groundwater
impact from the CST system is confined to a small area. Outside
this area there is no evidence of elevated tritium concentrations
associated with the CST system.

Trittum concentrations in the Unit 2/3 intake canal (DSP50), the
cold canal (DSP34A), and the Unit 2/3 discharge canal (DSP20)
for the period of May 1994 to May 2005 show that there is a
similar pattern with increasing trends of tritum concentrations in
thesc three surface water samples,

Based on the distribution of tritium in groundwater and the
geometry of the release area, the width of the plume at the source
was estimated to be approximately 20 feet. The depths of both the
eastern-moving and western-moving plumes at and near the source
were estimated as 10 feet. The plume length was estimated as 210
feet in the eastern direction with a maximum plume width of
approximately 62 feet. Likewise, the plume length was estimated
as 255 feet in the westemn flow direction with a maximum width of
approximated as 70 feet.

The total mass of tritium discharged to groundwater flow east of
the release was calculated as 4.18x10'? pCi, and the total mass of
tritium discharged to ;rou.ndwater flow west of the release was
calculated as 1.81x10" pCi. Based on a trittum concentration in
the CST system of 9 to 10 million pCi/L, this mass equates to
approximately 121,000 gallons of tritiated water released to
groundwater.

The total mass of tritiurn discharged to the eastern storm sewer
system,. which outlets into the Unit 1 intake canal, was calculated
as 5.27x10'? pCi. The total mass of tritium discharged to the
western storm sewer system, which outlets into the Unit 2/3
discharge canal, was calculated as 7.33x10'° pCi. Based on an
estimated tritium concentration in the CST system of 9 to 10
million pCi/L, this mass equates to approximately 148,000 gallons
of tritiated water released to the storm sewer.

-
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e The net tritiumn mass discharged to the groundwater and to the
storm sewer from the CST system is calculated as 9.63x10'? pCi.
Based on an estimated tritium concentration in the CST system of
9 to 10 million pCi/L, this total mass represents approximately
267,000 gallons of tritiated water released from the CST system.

e The net rate of tritium released to the Dresden Station groundwater
and sewer systems, assuming that the total mass of tritium was
released over the duration of the discharge from the CST system
(i.e., 344 days between November 2003 and October 2004),
amounts to 2.80x10'° pCi per day.

e Based on fate and transport computer modeling (BIOSCREEN),
the concentrations of trittum at the source and along the western
plume will decrease to below 90 pCi/L after approximately 5 years
from the pipe repair. Similarly, the concentrations at the source
and along the eastern plume will drop below 290 pCi/L after
approximately 8 years. :

« The investigation concluded it is most likely that the bulk of the
tritium discharge to groundwater is flowing in the easterly and
northwesterly directions under the influence of the local hydraulic
gradient. Movement of the plume will likely continue to follow
the local hydraulic gradient in each direction. Because of this
preferential flow path, ‘the tritium plume is not likely to come
under the influence of the regional gradient in the southeasterly
direction, which is the only way tritium-impacted groundwater
from the CST system could impact the residential wells south of
Dresden Station.
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Appendix A

Soil Boring/Rock Coring Logs and Well Construction
Diagrams
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Bdring Log

Boring #: DSP-149R
Sheat 10of 1

Project: Dresden Power Station

Drilt Rip Type:Gus Pech GP-750C

Location: Dresden, Rinoia

Project #: EXENW-18513-320

Mothod:

Northing: 8166.38 Easting: 14621.11

Cllent: Exelon Nuclear

Bit Type: 6 Tricone

Ground Elevation (ft. msl): 516.48

Contractor:  TSC Boring Diameter: Total Depth (fL bgs): 51.00
Start Date: 03/29/2005 Backfil: Bentonite Chips toggsd By: Torrey Morvis
Finish Date: 03/31/2005 Completion: Checked by:
Sample Method: Depth to Groundwater:
Sampie O = Es o
— Back | oo £1|55 Soll and Rock Description gE|& E
anme DE?.,“ o J1orvat | & |B & CiassHication Scheme: USCS/ASTM é g|&
: 2
} SAND: Clayey Sand, louse, fine grained, moist 1 515
to very wet, yeliowish brown (2.5Y 6/4) to
1 grayish brown (10YR §/2).
L 5 I
1 + 510
4 I
1
4 10 [
i. T 505
-L 1 5 5
i 4 500
T 20 CLAY: Sandy Clay, stiff, very wet, gray (Gley 1
1 6/N), hard pockets of limestone grave{s. T 485
-+ 29
h -+ 490
1 LIMESTONE: Limestone, very hard, moist to j
4 wet, li?ht gray(Gley 1 7/N) to gran (Gley 1 6/N).
-+ 30 | At 40 fest ngs indicate possibble i
transitional zone with paie green (Gley 1 6/2) 4 485
) shale (clay) cutting coming up hole.
a5 ]
1 -+ 480
» 140
} + 475
1
1 45
1 + 470
1
1 SHALE: Shale, hard, wet, very dark greenish
T S0 | gray (Gley 1 3/1).

Remarks and Datum Used:

Sample Type

The RETEC Group, Inc.

S8 = Soll Sample

8805 W. Bryn Mawr Ave, Ste. 301
Chicago, IL 60831

Phone: (773) 7149900
Fax: (T73) 714-9805
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OV roe

Boring Log

Boring #: DSP-157S
Sheet 1 of 9

Project: Dresden Power Station

Dril Rig Type:Gus Pech GP-750C

Location: Dresden, Niinols

Project #: EXENW-18513-320

Method:

Northing: 6421.84

Easting: 14728.71

‘[ Client: Exeton N

Bit Typa: 4 1/4™ ID Auger

Ground Elevation (ft. msl): 518.59

Contractor:  T8C

Boring Diameter:

Total Depth (ft. bgs): 13.00

Start Date: 02/25/2005

Backfil: Bentonite Chips -

Logged By: Torrey Morris

Finish Date: 02/25/2008 Completion: Checked by: .
Sample Method: Depth to Groundwater:
Sample o = E =] o %
Back 5 £8 Soll and Rock Description glE
Type gound| PID 1 & 2 .
s romber | T | o o | & |5 € Glassification Scheme: USCS/ASTM ze 53| 8
LU
> TOPSOIL: Topsall, soft, malst, black to dark )
P> N brown (Gley 1 2.5/1). 1
CLAY: Saw Lean Clay, soft, moist, yeliowish 1
1 brown (10YR 6/3) to redish yeliow (7.5YR 6/8).
] SANDSTONE: Sandsione, hard, moist lo vary
maist, pale brown (10YR 6/3) from 3 to & feef, -+ 515
1 gray (10YR 6/1) from 6 foot to depth.
- 5
4
+ 510,
4
-1- 10
| 1
1
1

Remarks and Datum Used:

The RETEC Group, inc.

8805 W. Bryn Mawr Ave, Ste. 301
Il 80431

Phone: (773) 714-8800
Fax: (773) 714-88068

Sampls Type
8§ = Soil Sample

.




©rerec

Boring‘ Log

Boring #: DSP-157TM
Sheet1of 1

Project: Dresden Power Station

Drll Rig Type:Gus Pech GP-750C

Location: Dresden, Ninols

Project #: EXENW-18513-320

Method:

Northing: 6421.84 Easting: 14721.74

Chient: Exelon Nucloar

Bl Type: 6™ Tricone

Ground Elevation (ft. msl). 518.47

Contractor; TSC

Boring Diameter:

Total Depth (ft. bgs): 53.75

Start Date: 02/17/2005

Backfill. Bentonite Chips

Logged By: Torrey Morris

Finish Date: 02/21/2005 Completion: Checked by:
Sample Method: Depth to Groundwater:
Sample » = 5 = g
Bach- £ (€8 Soli and Rock Description 2g2|8 g
Type . | oround| P gl2 4 £8 £
st |55 oo [ | &[S 2 Classification Scheme: USCS/ASTM = e sfE| 8
TY TOPSOIL: Topsoll, soft, moist, black 1o dark
1 \_brown (Gley 1 2.5/%). A
i CLAY: Si Lean Clay, soft, moist, yellowish 515
5 \browngg?(‘ﬁys{d). . /
SANDSTONE: Sandstone, hard, moist to wet,
] pale brown (10YR 6/3) to gray (10YR 6/1). 510
- 10
] 505
+ 15
1 ' 500
-t 20
1
] 495
-+ 25
J LIMESTONE: Limestone, very hard, wet, white
1 to light gray (5Y 7/1) to pinkish white (7.6YR .
1 8/2), occasional pynte, clay and sand stringers. 490
-1--30
1 485
1 35
[
] 480
- 40
] LIMESTONE: Transitional zone, Limestone and
1 Shale Interbedding, Limestone zsame as 475
above) majority of zane, Shale {weathered
I 45 | small servaral inch thick lenses), hard, wet,
] pale grean (Gley 1 6/2).
1 470
" T 30 | SHALE: Shale, hard, moist to wet, very dard
] greenish gray (Gley 1 3/1). .
T 485
Remarks and Datum Used: Sample Type

The RETEC Group, nc.

$8 = Soil Sample

8805 W. Bryn Mawr Ave, Ste. 301
Chicago, Il 80831

Phone: (773) 714-6900
Fax: (773) 7440805
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Boring Log

Boring #: DSP-157D
Sheet 1 of 3

Project: Dresden Power Station

Dl Rig Type:Gus Pech GP-750C

Location: Dresden, Wiinols

Project # EXENW-18513-320

Method:

Northing: 8420.97 Easting: 14714.44

Cllent: Exeton Nuclear

Bit Type: 8" Tricone

Ground Elevation (ft. msl): 518.46

Contactor: - TSC

Boring Diameter:

Totsl Depth {ft. bgs): 130.50

Start Date: 02/16/2005

Logged By: Torrey Morria

Backfill: Bentonlte Chips

Finish Date: 0272572005 Complation: Checked by:
Sampie Method: Depth to Groundwater:
Sample L Is® : 5 = |4 -E
Troe Back- T £ B 2 Soll and Rock Description b E =
— FEE] o | wtarest g Sg Classification Scheme: USCS/ASTM igu_-.'_ E
(pom)
T % [Topsoi: Topsoll soft, molst, black o ark
Kbrown iSley 12.5/1). !
1 CLAY: Sandy Lean Clay, soft, moist, yellowish 1
) brown (10YR 5/4), -+ 515
: 5 SANDSTONE: Sandstone, hard, moist to wet, 1
gale brown (10YR 8/3) to gray (10YR 6/1),
1 lack mica stringers,
] 'j’ 510
- 10 ]
] 1
: 1
| -+ 505
-+ 45 ]
] ]
] -+ 500
- 20 1
T +
1 4
: -+ 495
T *® | LIMESTONE: Limestone, nard, wet, white 1o | 1
1 light gray (5Y 7/1), pyrite, clay stringers. 1
) 4 aso
—+ 30
1 1
1 485
- 35
J
J
1 + 480

Remarks and Datum Used:

Sample Type

The REYEC Group,

S8 = Sol Sampis

inc.
8605 W. Bryn Mawr Ave, Ste. 301
Chicsga, fl. 60631

Phone: (773) 714-8900
Fax: (773) 714-0805

Pamts



Boring #: DSP-1570

AR Boring Log Shest 2 of 3
S e v ) H
ampl L w = g
. Back| pip ZElE e Soll and Rock Description = g § E
anmber |7 | s (e | & | S € Classification Scheme: USCS/ASTM ge |5 £ §
) [ )
| a0 1
LIMESTONE: Transitional zoné, Limestone, 1
Sandstone and Shale Intarbeddlng, Umeslone
2same as abovez‘majo of zone, S <+ 475
weathered small several inch thick Ienses).
- 45 | hard, wet, pale green (Gley 1 6/2), at41.5 to
42 feet Sandstone lense.
1 SHALE: Shale (weathered) hard, wet, pale
1 green (Glay 1 6/2)., -+ 470
L 50 | SHALE: Shale, hard, wet, very dark greenish 1
1 gray (Giey 1 3/1). :
]
] + 465
-:* 55 [
1 4
1 -I- 460
& GD
-+ 455
- 65 i
L
-+ 450
4 70 ]
r
+ 445
75 ]
<
1
4 240
1
r- 80 1
“ -+ 435
- 85

Remarks and Datum Used:

14900
o Y 140806

The RETEC Group inc.
8605 W. Bryn Mawr Aw. Ste. 301

0

Sample Type
$S = Soll Sample




J/

Boring #: DSP-157D

The RETEC Group, Inc.

8605 W. Brym Mawr Ave, Ste, 301
Chicago, IL 60831

Phone: [773) 7140000

Fax: (T73) 714-B205

GRETEC Boring LOg Sheet 3 of 3
Sample 7} « § = 'g
] ® .
Tyve Gack:| Lo §, == Soil and Rock Description E g E §
& Number | FID ] oo [ imoevat & ae Classification Schema: USCS/ASTM > & & S
k
L aso
90 ]
1
+ 425
- 95 1
4
-]— 420
+ 100
1
+
-+ 415
105 {
j'- 410
110 j
1 |
| -1 405
+ 115 ]
1 ]
{ DOLOMITE: Dolomite, very hard, moist to wet, 1
light brownish gray (2.5Y 6€/2), crysialine, pyrite T 400
1 stringers. . 1
- 120 p
- 395
125 ]
T 390
130
Remarks and Datum Used: Sample Type

88 = Soll Sample




Boring Log

Boring #: DSP-1588
Sheet 1 of 1

Project: Dresden Power Station

Drill Rig Type:Gus Pech GP-750C

Location: Dresden, Blinols

Project #: EXENW-18513-320

Mathod:

Northing: 5438.73

Easting: 16542.48

Cllent: Exelon

B Type: 4 1/4" ID Auger

Ground Elevation {fit. msl): 507.73

Contractor: TSC

Boring Diameter:

Total Depth (. bgs): 13.50

Start Date: 02/28/2005

Backfii. Bentonite Chips

Logged By: Torrey Morris

Finish Date: 03/04/2005 Completion: Checked by:
Sample Method: Depth to Groundwater:
Sample B - S=1.
- &8 Soll and Rock Description sE (8
e | 7P| oot |t | & B & Classification Scheme: USCS/ASTM é gl|&
©pry
v TOPSOIL: Topsoil, soft, moist, black to dark
brown (Gley 1 2.5/1). ]
CLAY: Sandy Lean Clay, soft, moist, light
yellowish brown (2.5Y g
-1 505
s :
CLAY Lean Clay with sand, hard, moist, pale
yellow (§Y 7/3).
]
L 500
:
- 10 1
LIMSTONE: Limestaone, very hard, moist, white l
{5Y 8/1) to gray (5Y5/1) crystaline.
-L 495

Remarks and Datum Used:

The RETEC Group, Ini

8605 W, Bryn Mawr Av‘ Ste. 301
Chicago, It 60631

Phone: (773} 7149900

Fax: (T73) 714-8605

Sampie Type
S§ = Soll Sample
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Boring #: DSP-158M

Boring Log

Sheet 1 of 1

Project: Dresden Power Station

Drill Rig Type:Gus Pech GP-750C

Location: Dresden, lilinols

Project #: EXENW-1 8513320

Method:

Northing: 5442.41

Easting: 15939.08

Chent fon N

Bit Type: 8" Alr Hammer

Ground Elevation (it. msl): 507.97

Contactor, TSC

Boring Dlamaeter:

Total Depth (fL bgs). 57.50

Start Date: 03/02/2005

Backfill: Bentonite Chips

Logged By: Torrey Morris

Finish Date: 03/02/2008 Completion: Checked by
Sampie Method: Depth to Groundwater:
Sample L &% 5§ < ‘g
— Boak- [ £1|88 Soll and Rock Description 5 2| g E
sNumber | DB, | o [imore Eide Classification Scheme; USCS/ASTM g &2 5
T ¥ [TOPSOIL: Topsol, soft, moist, black to dark
] N brown (Gley 1 2.5/1). 505
b CLAY: Sandy Lean Clay, soft, moist, yellowish
T 5 | brown 2.5V 6/4),
3 CLAY; Lean Clay, ist, redish yellow 500
1 40 ESYR 6/8) to fay (Gley 1 GIN) to dark gray
T 1 Gley 1 4/N), Jaminatod.
b LIMESTONE: Limestone, ve to very 49
] maist, c.rystalme light gray( 1 7IN to gray S
4 15 | (Gley 1 6/N) 11 to 22 feet 1greenlsh
1| sl e i Tl e
1 small very da ra ey ale
1 stingars from 11 to gz ’Y ! 490
- 20
]
1 485
-1 25
4 480
T 30
i 478
<+ 35
f
T - 470
I 40
] a6s
T 45
3 460
1 LIMESTONE: Transitional 2one, Limestone and
1~ 50 { Shale interbedding, Limestone (same as
] above) majority of zone, Shale (weathered
9 small several inch thick lenses), hard, wet, pale 455
4 graen (Gley 1 6/2),
[ 1- 95
J SHALE: Shale, hard, moist to wet, very dark

greenish gray (Gley 1.3/1).

Remarks and Datum Used:

The RETEC Group, In

.
8805 W. Bryn Mawr Ave, Ste. 301
606Y

Fax: (773) 714-9808

Sample Type
S§S = Soil Sample




Vrec

Boring Log

Boring #: DSP-158D
Sheet10f 3

Project: Dresden Power Station

Drill Rig Type:Gus Pech GP-750C

Location: Dresden, illinois.

Project #: EXENW-18513-320

Method:

Northing: 5448.00 Easting: 15934.92

Client. Exelon Nuclear

Bit Type: 8" & 6" Alr Hammer

Ground Elevation (ft. msl). 507.79

Contractor; TSC

Boring Diameter:

Total Depth (fl. bgs): 135.00

Start Date: 02/25/2008

Backfill: Bentonite Chips

Logged By: Torrey Morris

The RETEC Group, Inc.

8608 W. Bryn Mawr Ave, Ste. 301
Chicago, K. 60831

Phone: (773} 7146900

Fax: (773) 714-9806

Finish Date: 03703/2005 Compietion: Checked by:
Sample Method: Depth to Groundwater:
F]
Sample L — 8 = =
7 T - § £8 Soll and Rock Description % RS E g
s Nz:b., m‘ o |intarvat | 5 3 € Classlification Scheme: USCS/ASTM i% £ 5 §
T ¥ [ TOPSGIL: Topsoll, soft, moist, black to dark 1t
1 L brown (Gley 1 2.5/1). - ]
] CLAY: Sendy Lean Clay, most, soft, light + so5
1 yellowish brown (2.5Y 6/4). 1
-8 1
] —+ 500
* CLAY: Lean Clay, hard, moist, dark gray (Gley
L 10 1 4/N), some Limestone piecas mixed in clay.
1 [
LIMESTONE: Llmestone, very hard, dry to wet, | -{ 495
light gray (Gley 1 7/N) to gray (Gley 1 6/N),
crystaline, fossils can be seen in larger 1
" 15 | cuttings. i
q 4[-
1 1 490
4 +
-+ 20 JF
., -1
-+ 485
X
1 4
- 25
] .
j -+ 480
-r. r
T 30 b
] J
1 -~ 475
4 . h
~- 3§
+ 470
L 40
1
Remarks and Datum Used: - Sampie 'i'ypo

S8 = Soll Sample




Boring Log

Boring #: DSP-158D
Sheet2 of 3

The RETEC Group, Inc,
8605 W. Bryn Mawr Ave, Sto. 301
60831

LN
Phone: (773) 714-8800
Fax: (T73) T44-6005

Sample 1] = 5 =
— [T — -§_ £ E’ Soll and Rock Description sE|2
2 Number |TPB | e 5 & e Ciassification Scheme: USCS/ASTM % €18
: (ppen .
'j- 485
L 45 F
+- 460
- 50
LIMESTONE: Transitional zone, Limestone and
8 Shale interbedding, Limestone (same as above
with color change to light greenish gray (Gley 1 L 455
8/1)), Shale (weatherd small several inch thick | |
F 8 tensas), , wet, pale graan (Gley 1 6/2).
SHALE: Shale, hard, wet, very dark greenish b
gray (Gley 1 3/1) 3
b -~ 450
+~ 60 i
-+ 445
L L
- 65 .
] —[— 440
_J 1
- 70 [
4 -+ 435
+ 75 i *
] + 430
1 1
T 80 .
] 1
T
1 425
- 85 T
1
+ 420
{
- 90
Las
Remarks and Datum Used: Sample Type

SS = Soll Sample




A8 . Boring #: DSP-158D
‘@Rmc Boring Log Sheet 3 of 3
FS
Sample 3 b4 , = €
u o Backe T pip si€® Soil and Rock Description = g é % E
enumbes | TR0 | oom [t | & |8 & Ciassification Scheme: USCS/ASTM i< |(&a 8
-~ 95 4
+ a10
100
1
1 a0s
105
!
-+ 400
110
-+ 385
115 t
: [
, T 390
kJ
- 120 +
i 1
DOLOMITE: Dolomite, very hard, moist to wet, _ | -- 385
light brownish gray (2.5Y 6/2), crystaline “]
125 1
L
|
T 380
130
T 375 l
135 +

Sample Type
$S = Soil Sample

Remarks and Datum Used:

The RETEC Group, Inc.
8605 W. Bryn Mawr Ave, Sts. 301

( Chicago, IL. 80631
\ Phang: {T73) 7149800
J Fax; (773} 714-0805




- R Boring #: DSP-1585 |
4 Revec Boring Log Sheat 1 of 1
Project: Dresden Power Station Drill Rig Type:Gus Pech GP-750C Location: Dresden, lllinois \J
Project #: EXENW-18513-320 Method: Northing: 3962.1 Easting: 14862.98
Client: Exelon Nuclear Bit Type: 3 1/4™ 1D Auger Ground Elevation (ft. msl): §16.27
Contractor: 1SC Boring Diameter: Totai Depth {ft. bgs): 16.00
Start Date: 03/04/2005 Backfill: Bentonite Chips Logped By: Torrey Morris
Finish Data: D3/07/2005 Completion: Checked by:
Sampie Method: Depth to Groundwater: ~
Sampie o 5% 5T | o g g
Back- £E13p Soit and Rock Description = e85 E
ype ground| PID [Sempled & | @ ) [ g8 E
& Number PID (o) |interval | 5 | O &€ Classification Schema: USCS/ASTM ﬁ € |oa 3
o) =~
= U
TS FILL: Fill
i
-1 51§
1
1
+ s10
.
CLAY: Sandy Lean Clay, soft, very moist,
yellowish brown (10YR 5/4) |
+
LIMESTONE: Limestone, hard, wet, white (5Y J- 505
8/1) to gray (5Y 5/1), crystaline.
1
Sampie Type

Remarks and Datum Used:

The RETEC Group, Inc.

BEBOS W, Bryn Mawr Ave, Ste. 301

Chicago, il 80631
Phone: (773) 7148900
Fax: {773) 714-0805

S5 = Soll Sampie

D

J




‘?@Rmc

Boring Log

Boring #: DSP-159M
Sheet 1 of 1

Project: Dresden Power Station

Drill Rig Type:Gus Pech GP-750C

Location: Dresden, lilinois

Project #: EXENW-18513-320

Method:

Northing: 3969.14

Easting

: 14863.65

Client: Exelon Nuclear

Bit Type: 6™ Alr Hammer

Ground Elevation (ft. msl): 516.23

Contractor: TSC

Boring Diameter:

Total Depth (ft. bgs). 59.30

Start Date: 03/11/2005

Backfill: Bentonite Chips

Logged By: Torrey Morris/Randy Mackay

Fintah Date: 03/14/2005

Completion:

Checked by:

Remarks and Datum Usad:

The RETEC Group, Inc.

8605 W. Bryn Mawr Ave, Ste. 301
Chicago, IL 80631 .

Phone: {773) 714-8800
Fax: (773) 714-9805

Sample Method: Depth to Groundwater:
]
Sample 2T 53 g g %
Tyow Back. T kS .y Soil and Rock Description E—, E 2 & E
anomber BB | e [imtorval | & | & Classification Scheme: USCS/ASTM ge|sc | 3
. (pom) =~
St TR M F 515
4
-1 510
CLAY: Sandy Lean Clay, soft, very moist, j
yellowish brown (10YR 5/4). I so0s
LIMESTONE: Limestone, light blueish gra b
(Gley 2 7/1), with white (Gley 1 8/1) speckies, ]
texture is microcrystaline to fine grained, X 500
conformable, drg‘ smail Shale lenses 1
thoughout dark biueish gray (Gley 2 4/1) to ]
pale green (Gley 1 6/2), fractured, pyrite I 405
stringers 1
7
+ 490
-+ 485
+ aso
h
1 475
1 + aro
1 50 1 465
34
+ 460
= SHALE: Shale, hard moist to very moist, gray k
%Gley 1 10Y 5/1) to very dark greenish gray
Gley 1 3/1) when wet, slightly fractured to
fractured, conformable, strong,
microcrystaline, uniform, fresh, competent,
shear, undulating to planar, ciean, pyrite
nodules.
Sampile Type

58S = Soil Sample




‘@Rmc

. Boring Log

Boring #: DSP-159D

Sheet 1 of 3

Project: Dresden Powar Station Drill Rig Type:Gus Pech GP-750C Location: Dresden, Ittinots
Project #: EXENW-18513-320 Method: Northing: 3978.34 Easting: 14863.78
Cliant: Exglon Nuciear Bit Type: 8™ & €” Alr Hammer Ground Elevation (ft. msl): 516.32
Contractor TSC Boring Diameter: Total Depth (ft. bps): 137.00
Start Date: 03/07/2005 Backfill: Bentonite Chips Logged By: Torrey Morris/Randy Mackay
Finish Date: 03/14/2005 Completion: Checked by:
Sample Method: Depih to Groundwater:
[}
Sample Ll S=| o ®
Ao E 5 _vg” Soit and Rock Description Bl E g €
Type ground | PID [Sampd © 3 " > € o g
& Number PID | (o) |intorval | (5 = Classification Scheme: USCS/ASTM 2 g |5 8
(oom) -
<z )
s FILL: Filt
PO %— 515
§QA '
oSN ]
/ol & 1
:‘Q‘o' -+ 510
SOA 1
N | CLAY: Sandy Lean Clay, soft, very moist,
L 10 yellowish brown (10YR 5/4).
] LIMESTONE: Limestona, light blueish gra T 505
(Gley 2 7/1), with white (Gley 1 8/1) speckles, 1
texture is microcrystaline to fine grained, T
conformabile, dry, small Shale lenses
thoughout dark blusish gray (G::jy 24/1)to
pale green (Gley 1 8/2), fractured, pyrite -+ 500
stringers
1 N
20 *
T 495
25 t
-+ 490
L 30 [
- 485
; t 35
. i- 480
-~ 40
+ 475
Remarks and Datum Used: Sample Type

The RETEC Group, Inc.

8605 W. Bryn Mawr Ave, Sto. 301
Chicago, IL 60831

Phone: {773) 714-8800
Fax: (773) 714-880§

S$§ = Soil Sample

' J



(D

Boring #: DSP-158D

Remarks and Datum Used: .

The RETEC Group, inc.

Chicago, IL 80831
Phone: (773) 714-8800

Fax: {773) 714-8805

8605 W. Bryn Mawr Ave, Ste. 301

1“ -
“W ReTEC Boring Log Shoot 2 of 3 — 1
Sample L. w 5% | g g
Type Back-| oip 158 |3 F Soil and Rock Description BE|E® £
ENumber TP | B el | S | B £ Classification Scheme: USCS/ASTM 5& |8& 8
(pprm) w
—+ 470
-1 465
1 \
#+ 55
] + 460
E SHALE: Shale, hard moist to very moist, gray ]
Glay 1 10Y 5/1) to very dark greenish gray
Gley 1 3/1) when wet, slightly fractured to |
ractured, canformable, strong, T 455
microcrystaline, uniform, fresh, competent,
shear, undulating {o planar, ciean, pyrite
nodules.
-+ 450
1
-+ 445
1
]
T 440
-+ 435
]
4+ 430
+ 425
I
Sample Type

8S = Soit Sample




Boring #: DSP-1590 W

A .
@RETEC Boring Log Sheet 3 of 3
. n )
Sample B §F |2 H L ]
Sron & Soll and Rock Description g EI|E -
Type ground PiD N > =
8 Number o] wem g Ctassification Scheme: USCS/ASTM 2E | & S
(pem} w
. .
1 -+ 420
100 r
- 415
4
105 L
<+ 410
110 ]
1 405
F 115
+ 400
] {‘. )
3+ 120 4 h
-+ 395
DOLOMITE: Dolomite, very stong, very light
L 125| 9ray and light gray (mottied), microcrystalline,
vuggy, some subharizontal fractures, (~ 1 foot 1
intervals), vertical fracturing from 132-135.5 -+ 3980
foet and 137-138 feet.
L 130 T
-+ 385
135 1
+ 380
Remarks and Datum Used: Sample Typo

The RETEC Group, Inc.
HBOS W. Bryn Mawr Ave, Ste. 301
1

Fax: {773) 714-9805

SS = S0il Sample




“

XV RETEC

Project Name HydroGeologic Assesment
Project Number EXENW-18512-312
Date of Installation  March 31, 2005

Drilling Company
Field Engineer

NOTY TO SCALE

Testing Service Corporation {(TSC)

Tomey Morvis

Monitoring Well No.

Flush Mount

Elevation of Top of Riser Pipe

1.0. of Protective Casing

Type of Protactive Casing

1.D. of Riser Pipe

Type of Risar Pipe

DSP-149R

518.20 R ms!

Stee! Casing

2 inch

2 ineh Schodule 40 Flush

Threaded Casing (PVC)

———— Diameter of Borehole € inch
Type of Backfilt Bentonlite Grouwt
— Depth to Top of Beal 29 R bgs
Type of Seal 8 Inch Bentonite Chips
T Oept o Top of Sanapack 36 fest bgs
Type of Sandpack 10x20 Colorado Sitica Sand

Depth to Top of Screen
1.D. of Well Screen
Type of Well Screen

40 Rt bps

2 lnch

2 inch Schedule 40 Screen

©.010 Siot Flush Thread {(PVC)

Depth o Bottom of Screen

Depth to Bottom of Sediment
Tran
Depth to Bottom of Borehole

50 f bgs

50.5 N bos

51 8 bgs




yRETEC

Project Name * HydroGeologic Assesment Monitoring Well No. DSP.157S8
Project Number EXENW-18512-312
Date of Ir ) February 25, 2006
Drilling Company Tasting Sarvice Corporation (TSC)
Fleld Engineer Torrey Mowis
Fhush Mount

Elovation of Top of Riser Pipe 521,54 fmst

' .

L.D. of Protective Caaing 4 nch

&

Typo of Protsctive Casing Stoel Casing

+.D. of Rizser Pipe 2 inch

Typo of Riser Pipe 2 inch Schedute 40 Flush
Threaded Casing (PVC)

D of 6 Inch

Typeo of Backfll 3/8 inch Bontonite Chips

""" Depth © Top of Seal Surface
Type of Seal A8 Inch Benlonits Chips

T Dopth to Top o Sandpack 1 fast bgs
Typa of 10x2¢ Colorado Silica Sand

Depth to Top of Screen 2Rt bgs
1D. of Wel Scroen 2 inch
Type of Well Screen 2 inch 40 Screen
- . 0.010 Slot Flush Thread (PVC)

Depth to Botiom of Screen 12 ft bgs

Depth to Bottom of Sediment
Tean 12.5 it bgs

Depth to Bottom of Borehote 13 ft bgs

NOT TO SCALE




XYY RETEC

Project Name
Project Number

Date of Ir Hation .

HydroGeologic Assesment

Meonitoring Weil No.

EXENW-18512-312

February 21, 2006

Drnilling Company
Fiald Engineer

NOT TQ SCALE

Testing Service Corporation (TSC)

Tormey Moris

Fiush Mount

Elovulfon of Top of Riser Pipe
LO. of Proteciive Casing

Type of Protective Casing

LD. of Riser Pipe

Typeo of Rizer Pipe

DSP-157M

521.80 ft msl

4 Inch

Steel Casing

2 inch

2 inch Schedle 40 Fhish

Thrsaded Casing (PVC)

~——— Diametar af Borehola

Type of Backflit

8 inch

Bentonlie Grout

—— Depth to Top of Seal

33nbgs

Type of Sest 8 inch Bantonite Chips
\ Depth to Top of Sandpack 35.5 leet bgo

Type of Sandpack 10x20 Cotorado Slica Sand

Depth to Top of Screen 38 R bgs

1.D. of Well Screen 2 ingh

Type of Well Scresn 2 Inch Schedule 40 Screen

0.010 Siot Flush Thread (PVC)

Depth o Bottom of Screan

Depth to Bottom of Sediment
Tran
Depth to Bottorrt of Borahole

48 R bgs

48.5 ft bgs

$3.75 #t bus




XV RETEC

»

Project Name HydroGeologic Assesment . Monltoring Well No. DSP-157D

Project Number EXENW-18512-312
Date of Ir tion  February 25, 2005
Drilling Company Testing Service Corporation (TSC)
Fleld Engineer Torrey Morris
Flush Mount

é Elevation of Top of Riser Plpe $21.86 it ms}

1.D. of Protective Casing 4 inch
Type of Protective Casing Stoal Casing
;
1.D. of Riser Pipe 2 inch
Fype of Riser Pipe 2 inch Schedule 40 Flush
Tiweadod Casing (PVC)
e [tameter of Borehole 8 inch (0-60 R)S inch (50-130 R)
Type of Backis Bentonte Grout
""" Depth to Top of Seal 1142 nbgs _
e Type of Seal - /B inch Bentonite Chips
\Dopmln"rwdsmek 118 feot bys
Typo of Sandpack 10x20 Colorado Silice Sand
Depth to Top of Screen - 120 ft bos
1.0. of Well Screen 2 Inch
Type of Well Screen 2 Inch Scheduie 40 Screen

0.010 Siot Flush Thraad (PVC)

Depth to Bottom of Screen . 130 AL bgs
[»] ] T
T:::‘m Bottom of Sediment 130.5 1 by
Depth to Botiom of Borehole 130.5 R bgs .
NOT TO SCALE Remarks: To confine the lower aquifer rom the upper aquifer during drilling, 8 8 Inch |0 stee) casing was placed down ‘\ )

hote from O to 50 feat bgs (top of shals layer). then the outside was sealed with bentonite grout o~




D

A ReTEC

Project Name HydroGeologic Assesment
Project Number EXENW-18612-312
Date of Ir lation March 4, 2006

Drilling Company
Field Engineer

NOT TO SCALE

Testing Service Corporation (TSC)

Tomrey Mortis

Monitoring Well No.

Flush Mount

&

Elcvaut(m of Top of Riser Pipe
1.D. of Protective Casing

Type of Protective Casing

L.D. of Riser Pipe

Type of Riser Pipe

DSP-158S

510.78 R ms!

4 inch

Steel Casing

2inch

2 Inch Scheduie 40 Flush

Threaded Casing (PVC)

——- Diameters of Borehole 6 inch
Type of Backilt /8 inch Chips
" Depth to Top of Seal Surtaca
Type of Soal 3B inch Banohites Chips
T et Top ot 1 footbgs
Type of Sandpack 10x20 Cokrado Sitica Sand
Oepth to Top of Scrasn 2 fibge
L.D. ot Well Screen 2 Inch
Type of Walt Screen 2 Inch Schedule 40 Screen
0.010 Siot Fluen Thread (PVC)
Depth to Bottom of Screon 12 ftbgs
Depth to Bottom of Sediment
o me 12.5 fLbps
Depth to Bottomn of Borehole 13.5 11 bys




RETEC

Project Name HydroGeologlc Assesment Monitoring Welf No. DSP-168M
Pro, Number EXENW-18512-312
Date of | flation  March 2, 2005
Drilling Company Testing Service Corporation (TSC)
Field Engineer Torrey Morris
Flush Mount
‘) Etevation of Top of Ricar Pipe 510.64 A met
1.D. of Protective Casing 4 inch
Type of Protective Casing Stoal Casing
1.D. of Riser Pipe 2 inch
Type of Riser Pipo 2 Inch Schedule 40 Flush
Threaded Casing (PVC)
Diametar of Borshole & inch
Type of Backfip Bentonite Grout and
Portiand Coment mix
Depth to Top of Seal 41 fibge
Type of Seal /8 inch Bentonite Chips
T Dopth to Top of Sandpack 43.5 feet bos
Type of Sandpack 10x20 Colorado Silica Sand
Depth to Top of Screen 48 it bps
1.0. of Wek Screen 2 Inch
Type of Waefl Screon 2 inch Schedule 40 Screen
0.010 Siot Flush Thvead (PVC)
Depth to Bottom of Screen 56 fl bos
Bottom
‘?’:c:‘m © of Sediment 56.5 Rt bgs
Denth to Bottom of Barehoie 57.5 i bgs

NOT TO SCALE




0\

RETEC

bmject Name HydroGeaologic Assesment Monitoring Well No. DSP-158D

Project Number - EXENW-18612-312

Date of Instaflation  March 3, 2005

Dritling. Company Testing Service Corporation (TSC})

Field Engineer Tomray Marvis

Flush Mount
‘) 1 Elevation of Top of Riser Plps 510.39 ft mst

1.D. of Protectve Casing 4 Inch
Type of Protective Casing Steel Cazing

NOT TO SCALE

1.D. of Risar Pips 2inch

Type of Riser Plpe 2 Inch Schedule 40 Flush
Threaded Casing (FVC)

== Diametar of Borehola 8 Inch (0-57 Y8 inch (57-135 i}

Type of Backiil Bentonite Grout and
Portiand Cement Mix

Dupth o Top of Seal 121 Rt bys

Typo of Seal 378 Inch Bentonite Chips
T~ Depth 1o Tapof 123 toet bgs

Type of Sendpack 10xX20 Colorado Shica Sand

Depth o Top of Screen 125 bgs

1.D. of Well Screen 2 Inch

Type of Web Screen 2 inch Schadule 40 Screon

©.010 Siot Flush Thread (PVC)

Oepth to Bottom of Screen 134.5 R bys
Depth to

Tm’:- Bottomn of Sediment 125 Rt bgs
Depth 10 Bottom of Borehole 135 ft bga

Remarks: To confine the lower aguller fsom the upper aguiter during driltn, @ B nch 1D stesl casing was placed down
hole from 0 lo 57 teet bgs (top of shale layer). then the outside was sealed with bentonits quickgel and portland cement mix..




Project Name HydroGeologic Assesment Monitoring Wel No. DSP-159S8
Project Number EXENW-18512-312
Date of i v March 7, 2005
Drilling Company Testing Service Corporation (TSC)
Fleld Engineer Tormray Morris
Flush Mount
é - Etovation of Top of Riser Pipe 519.41 & s}
LD. of Protective Casing 4 inch
Type of ProlecUve Casing Stael Casing
LD, of Riser Pipe 2 neh
Typo of Riser Pipe 2 inch Schedute 40 Frush
Tiwnaded Casing (PVC)
———— Dilametey of Eos‘hoh S inch
Type of Backil 3/8 inch Bentonhe Chips
~7"" Depth o Top of Sea! Surtace
Typo of Beal - 3/8 Inch Bentonite Chips
T Depth ta Top of Sandpeck . 3 feet bgs
Type of Saruipack 10x20 Colorade Silica Sand
Oepth o Top of Screan 5 1tops
L0D. of Well Scresn 2iach
Type of Wall Screen 2 inch Scheduis 40 Screen
0.010 Siot Fiush Thiead (PVC)
Depth to Botiom of Scresn 15 ft bgs
g;t;m to Bottom of Sediment 15.5 R bgs
Depth to Bottom of Borehole 18 fi bys

NOT TO SCALE




XV RETEC

Project Name
Project Number
Date of Ir

HydroGeologic Assesment- Monitoring Well No.

EXENW-18512-312

March 11, 2006

Drilling Company
Field Engineer

-NOT TO SCALE

Tasting Service Corporation (TSC)

Torrey Mornris

Fhish Mount

Elevation of Tap of Riser Pipe

1.D. of Protective Casing

Type of Protectiva Casing

1.D. of Riser Plpe

Typs of Riser Pipe

DSP-159M

519.37 tmsl

4 Inch

Steel Casing

2 inch Schedulo 40 Flush

Threaded Casing (PVC)

— Dtatneter of Borshote € inch
Type of Backfil Bentonite Growut
Depth to Top of Seal | 43.75 Rt bps
Type of Seat /8 inch Bentonite Chips

S~ Deopth to Top of 46 foot bys

- Type of Sandpack

10x20 Colorado Skica Sand

Depth 1o Top of Screen
1.0. ot Well Screan
Type of Well Screan

48 i bgs

2inch

2 inch Schedule 40 Screen

0.010 St Flugh Thread (FVC)

Depth to Battom of Screen

Depth to Bottom of Sediment
Tran
Depth to Bottom of Borehole

58 N bos

58.5 f bgs

50.3 K bos




"RETEC ()

Project Name HydroGeologic Assesment Monitoring Well No. DSP-158D

Project Number EXENW-18512-312

Date of Installation”  March 14, 2005

Drilling Company . Testing Service Corporation (TSC)

Fleld Engineer Torey Morris

Flush Mount
é -1 Elevation of Top of Riser Pipe 519.27 ft msl
LD. of Pmt’ecﬁvo Casing 4 inch
Type of Protective Casing Steot Casing
LD. of Riser Pipo 2 inch
Type of Risar Pipe 2 inch S 40 Flush
Threaded Casing (PVC)

NOT TO SCALE

—=————— Diamnmeter of Borehole

Type of Backfill

8 inch (0-80 ft¥8 inch {60-137 ft)

Bantonite Grout and

Portland Carmnent Mix

A Depth to Top of Seal
Type of Szl

122 ft bgs

38 inch Bentonitn Chips

T Depth o Top of Sendpack
Typo of Sandpack

124 feet bgs

10x20 Colorado Silica Sand

Depth to Top of Screen 126 ft bgs

LD. of Well Sareen 2 Inch

Type of Wel Screon 2 Inch Schedute 40 Screen
0.010 Skot Flush Thread (PVC)

Depth to Bottorn of Screen 136 ft bys

Depth to Bottorn of Sediment

Tran 136.5 R bgs

Depth to Boltorn of Borehole 137 R bgs

Remarks: To confine the Wwer aquifar irom the upper aquiter during driling, a 8 inch IR steel casing was placed down

hole from DAIn 60 leat bys (top of shale layer). than the outsida was saaled with a bentohite grout and porttand cemant mib.,

!

L



XY ReTEC

Project Name
Project Number
Date of Instaltation
Brilling Company
Field Engineer

HydroGeologic Assesment Moritoring Well No. W-2R

EXENW-18512-312

November 23, 2004

Testing Service Corporation (TSC)

Randy MacKay

Flush Mount
f Elnvatk’m of Top of Riser Pipe
1.0. of Protective Casing 8 inch
Tyve of Protective Casing Flushmount
1.D. of Riser Pipe 2 nch
Type of Riser Pipe 2 inch Schedule 40 Flush
Threaded Casing (PVC)
Olamater of Borehoie approximately 12 inch
Type of Backith Bentonite Grout
T Depth 1o Top of Seal 0.5 n bgs
Type of Seal Bormonita Chips
T Dopth 1o Top of Sendpack 3.5 feat bys

Type of Sandpack Siica Sand
Depth to Top of Screen 4.5 A bos
1.D. of Well Screen 2 inch
Type of Well Screen 10 siot PVC
Depth lo Bottom of Screen 6.5 flbge
?;;:\m 10 Bottom of Sediment 6.5 1t bos
Depth to Bottom of Borahole 6.5 ft bgs

NOT TO SCALE




XAV RETEC

Project Name HydroGeologic Assesment
Project Number EXENW-18512-312
Date of Ir 1 November 23, 2004

Driling Company
Fleid Engineer

NOT TO SCALE

Testing Service Corporation (TSC)

Randy MacKay

Elwnvaton of Top of Risar Pipe

i.D. of Protective Casing

Type of Protective Casing

1.D. of Riser Pipe

Typo of Riger Pipe

Monitoring Well Na.

8 inch

2 inch

2 inch Schedula 40 Flush

Threaded Casing (PVC})

approximately 12 inch

Type of Backni Bentonite Grout,
C pad to set vaull
T Depth to Top uf Seal 0 Al bos
Type of Seal Bantoriite Chips
T Depth to Top of Bandpack 2.4 fool bos.
Type of Sandpack Shica Send
Depth o Top of Screen 2.5 ftbgs
LD, of Wel Screen 2 inch
Type of Well Screen 10 slot PVC
Depth 1o Bottom of Screen 5.4 R bgs
Depth to Bottorn of Sediment”
Tran 5.4 ftbys
Dapih W Battam of Borehole 5.4 f bgs




XV RETEC

Project Name
Project Number
Date of installation
Drilling Company
Field Enginesr

NOT TO SCALE

HydroGeaologic Assesment

Menitoring Well No.

EXENW-18512-312

November 23, 2004

Testing Service Corporation (TSC)

Randy MacKay

Fiush Mount

< Elavation of Top of Riser Pipe
1.D. of Proteciive Casing

Type of Protective Casing

1.0. of Riser Pipe

Typeo of Riser Fipe

8 lnch

Flushmount

2 jnch

2 inch Schedule 40 Flush
Threaded Casing (PVC)

—— Oizmeter of Borehole approxitmatety 12 inch
Type of Backii None
T Depth to Top of Seal 0 nbgs

Type of Ssal  Bentonits Chips to ground surface

" Dooth to Top of Sandpack 1 taet bgs

Type of Sandpack Sllica Sand
Depth to Top of Screen 2 Hbgs
1.0. of Well Screen 2 Inch
Type of Well Screen 10 slot PVC
Deopth to Bottom of Screen 7 nbgs
Depth to Bottomn of Sediment

Yean 7 it bgs
Depth to Boltom of Borehole 7 ftbgs




- QY RETEC ¢

Project Name HydioGeologic Assesment Monitoring Well No. E-10
Project Numbar EXENW-18512-312
Date of | tion  November 23, 2004
Drilling Gompany Testing Service Corporation (TSC)
Field Engineer Randy MacKay
Flush Mount

p . Elovation of Top of Riser Pipe

t
1.0. ot Protective Casing 8 inch

Type of Protective Casing Flushmowm

1.D. of Riser Pipe 2 nch

Type of Riser Plpe 2 Inch Schedule 40 Flush "~)
Threaded Casing (PVC)

Dlameter of Bornhole approximately 12 nch

TYype of Backfil None

" Depth o Top of Seat 0 R bgs
Type of Seal  Bentonite Chips 10 pround surface

T~ Depth 10 Top of Sandpack 1.2 fibgs
Type of Sandpack Siica Sand
Depth o Top of Screen 2.2 R bys
1.D. of Well Screen - 2 inch
Tyoe of Well Screen 10 slot PVC

Depth to Botiom of Screen

7.2 ftbgs
Depth o Bottomn of Sadiment
Tmn 7.2 Rbgs
Deapih 1o Bottom of Borahole 7.2 fi bgs

NOT TO SCALE




Appendix B
Geophysical Logs
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MATRIX DENSITY : 2.05

MAGNETIC DECL : ©

LOG PARAMETERS
HEUTRON MATRIX | SANDSTONE
ELECT. CUTOFF  : 2500

MATRIX OELTA Y : 84

BIT 5176 b '
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MATRIX DENSITY : 2.65
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GﬁOPHYSICA\LJcoRp,
century-geo.com DSP-157D
J COMPANY : DRESDEN STATION
WELL : DSP-16TD OTHER SERVICES:
FELD .
COUNTY : GRUNDY
STATE o LU
LOCATION . NONE
SECTION
TOWNSHIP
RANGE . _ .
API NO. . None
UNIQUE WELL ID. : None

PERMANENT DATUM
LOG MEASURED FROM: G.L.

DRL MEASURED FROM

ELEVATION KB:
ELEVATION DF:
ELEVATION GL:

DA TOSG05
RUN NO. 1 ]
DEFTH DRILLER 1 1316
BIT SIZE .6

LOG TOP ; -2.90
LOG BOTTOM : 127.30
CASING OD o
CASING BOTTOM : 136
CASING TYPE . PVC
BOREHOLE FLLRD 0

RM TEMPERATURE 0

MUD RES : 0
WITNESSED BY : None
RECOROED BY T T.NEAL
REMARKS 1 :
REMARKS 2

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS

GAMMA-INDUCTION  DSP-157D 03/16/05

LOG PARAMETERS
NEUTRON MATRIX : SANDSTONE

- ELECT. CUTOFF

MATRIXDELTAT: &4

MATRIX DENSITY : 2.65
MAGNETIC DECL: 0

L]

BIT SIZE

: 2500




GEOPHYSICAL CORP.
v

century-geo.com

- DSP-158D

COMPANY © DRESDEN STATION OTHER )
WELL : DSP-158D SERVICES:
FIELD :

COUNTY : GRUNDY

STATE S L

LOCATION : NONE

SECTION

TOWNSHIP

RANGE

AP NO. : None

UNIQUE WELL 1D. : Nohe
FPERMANENT DATUM ELEVATION KB:

LOG MEASURED FROM: G.L. ELEVATION DF:

ORL MEASURED FROM: ELEVATION GL:

DATE T 03/16/05

RUN NO. o1 -
DEPTH DRILLER 1 136

BIT SIZE 16

LOG TOP 210

LOG BOTTOM 129.00

CASING OD s

CASING BOTTOM 1 136

CASING TYPE : PVC

BOREHOLE FLUID c 0

RM TEMPERATURE  : O

MUD RES ;0

WITNESSED 8Y : None

RECORDED BY : T.NEAL

REMARKS 1

REMARKS 2

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS

GAMMA-INDUCTION  DSP-158D 03716105

LOG PARAMETERS
NEUTRON MATRIX : SANDSTONE

ELECT. CUTOFF  :2500

MATRIXDELTAT: 54

BiT SIZE

MATRIX DENSITY : 2.85
MAGNETICDECL: 0

Y

D



MATRIX DENSITY - 2.85

LOG PARAMETERS
NEUTRON MATRIX : SANDSTONE
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GEOPHYSICA\L}ORP.
: 1
century-geo.com DSP-159D

COMPANY ": DRESDEN STATION :
WELL . DSPASSD OTHER SERVICES:
FIELD "

COUNTY | : GRUNDY

STATE PrLL

LOCATION | NONE

SECTYON B

TOWNSHIP l

RANGE { H

AP NO. ‘ : None

UNKQUEWELLID.  |: None .
| PERMANENT DATUM | © "ELEVATION KB!
LOG MEASURED FROM. G.L. ELEVATION DF:
DRL MEASURED FROM: ELEVATION GL:
DA 1 O3 1605

RUN NO. 1

DEFTH DRILLER { 137

8IT SIZE [ -]

LoG ToP |- 250

LOG BOTTOM I: 133.60

CASING OD {2

CASING BOTTOM {:

CASING TYPE PVC

BOREHOLE FLUID s o

RM TEMPERATURE  : ©

MUD RES o

WITNESSED BY i None

RECORDED 8Y [ T.NEAL

REMARKS 1 xi

REMARKS 2 B

GAMMA-INDUCTION _ DSP-159D 03/16/05

|
!
i
i

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS

LOG PARAMETERS
NEUTRON MATRIX : SANDSTONE

ELECT. CUTOFF

MATRIX DELTAT: 64

BIT SIZE

MATRIX DENSITY : 265
MAGNETICDECL: 0

: 2500
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GEOPHYSICAL CORP.
7

century-geo.com DSP-159M

COMPANY T DRESDEN STATION ;

WELL . oSP1soM OTHER SERVICES:
FIELD :

COUNTY : GRUNDY

STATE s LL

LOCATION © NONE

SECTION ;

TOWNSHIP :

RANGE : : i

APINO. : None

UNIQUE WELL ID. : None
[PERMANENT DATUM "ELEVATION KB:

LOG MEASURED FROM: G.L. ELEVATION DF:

DRL MEASURED FROM: ELEVATION GL:

 DATE - 03716005

RUN NO. )

DEFTH DRILLER . 58

BIT SIZE 6
LOG TOP -260 &
LOG BOTTOM | 64.60 "
CASING OD o

CASING BOTTOM

CASING TYPE : Pve

BOREHOLE FLUID  : 0

RM TEMPERATURE @ 0

MUD RES 0

WITNESSED BY : None

RECORDED BY ! T.NEAL

REMARKS 1

REMARKS 2

ALL SERVICES PROVIDED SUBJECT TO STANDARD TERMS AND CONDITIONS
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GAMMA-INDUCTION [5SP_-1 59M

MATRIX DENSITY : 2.080
MAGNENIC DECL: O

LOG PARAMETERS

NEUTRON MATRIX : SANDSTONE
ELECT, CUTOFF 2500

03/16/05

MATRIX DELTAT: 54

R

MATRIX DENSITY . 265
MAGNETIC DECL: 0

LOG PARAMETERS

NEUTRON MATRIX : SANDSTONE
ELECT. CUTOFF  : 2800

reer APCONY
~vOLwE e o ""i
armb =S
APMGR w| SPEtO> Q-4 -
Y CoMD
- DEGF ‘wol - o N
) - T
r—] =f= =
=5 10 = ==
-+
"l O
x 0
})
> AO
" -
T =
0
=
nd DEG ¥ bl el Mu-O L
T YRR SPEED coNe
kB [y o) 3 oraam i
TS T ws T TTTTmm T 1
“VOLLME
= MO
"EET T perrSeae
‘ GAMMA-INDUCTION  DSP-159M  03/16/05 A

MATRIX DELTA T : 54
BIT SIZE '8



Appéndix G

Mass Flux Calculations



Appendix G

Mass Flux Calculations



Appendix C

Site Survey Map

(Not included)
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Appendix D
Slug Test Data
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§
g 0.1
8
Q
0
Q
0.01
0.001

=]
1 ]
N S S T § l VI B l | S | L_I_L 1.1 1 1Ll lJ
0. 6 12 18. 4. 30

Time (min)

DRESDEN STATION SLUG TESTS (APRIL 2005) -

Data Set: C:\..\DSP121-in.aqt
Date: 06/02/05

Time: 13:36:18

PROJECT INFORMATION

Company: The RETEC Group, Inc.
Client: Exelon Generation

Project: EXENW-18513

Test Location: Dresden Station
Test Well: DSP-121

Test Date: 4/11/05

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K =0.0002023 fymin
y0=1.6831ft

AQUIFER DATA

Saturated Thickness: 40.75 ft

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DSP-121)

Initial Displacement: 2.05 ft

Wellbore Radius: 0.25 ft

Screen Length:

0.ft

Gravel Pack Porosity: 0.2

Casing Radlus: 0.083 ft
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 40.75




04/11/2008
04714/2005
Q41172005
04/11/2006
04/11/2005
041 4/2005
04/11/2005
04/11/2006

MSniTrod Pro

04132006  14:11:38
...A\SN 12682 2006-04-11 162344 DEP-121 In.bin
4.81

12682
.08
PSP-121in

D4/1172008  16:22.43
O4/4172006  18:23:44
NA NA

Prossure

drawdown
30 PSIG.

1.000 glam3
45

152.400 metary {500.000 fest)
TOC
0.458 Feoet H20

defnition.
20.742 FeatH2O

Chanf2l
Presusre
ET (sac) Foel H20

o -1.894
03 200
as “1033
[ X] -1.97
1.2 -1.84

16:23:65 113
16:23:58 1.8
16:23:58 128
162267 184
16:23:68 14.2
18:23:69 15
1€:24:00 189
18:24:01 16.8
18:24.02 17.8

DSP-121 inxis

m—



2
16:27°03
16:27:15
ey
16:27:41
16:27:65
16:28:10
16:28:26
18:28:42
16:29:00
16:29:19
16:22:39
16:30:00
16:30722
18:30:48
19:31:11
18:31:38
18:32:06
18;32:36
16:33:07
18:33:49
16:34:16
16:34:54
16:35:34
16:36:16
16:37:01
16:37:48
18:30:38
16:38: 01
16:40:28
16:41:27
168:42:30
16:43:37
16:44:40
16:46:03
16:47:20

Chanj2)
Pressure
ET (s0C) Foel H20

~1.847

<0.150

DSP-121 inxls

Page 2
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DRESDEN STATION SLUG TESTS (APRIL 2005)

Data Set: C:\..\DSP148R-in.aqt »
Date: 06/02/05 Time: 13:36:55

: 3
s C ] PROJECT INFORMATION
< i ] Com,
= L ] pany: The RETEC Group, Inc.
g “n\ Client: Exelan Generation
g 0.1 2 o E Project: EXENW-1 8513
kol 3 o ] Test Location: Dresden Station
& - ¥ Test Well; DSP-149R
a | 7 Test Date: 4/11/05
] v
: ] SOLUTION
i ] Aquifer Model: Unconfined
Solution Method: Bouwer-Rice
0.001 .
- K =0.0004589 fi/min
0 4. 8. 12, 16. 2. 0= ?—ggaﬂ—
Time (min)
AQUIFER DATA
Saturated Thickness: 48, ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (DSP-149R)
Initial Displacement: 1.76 ft Casing Radius: 0.083 ft
Wellbore Radius: 0.25 ft Well Skin Radius: 0.25 ft
Scieen Length: 10. ft Total Well Penetration Depth: 49. ft
Gravel Pack Porosity: 0.2 -
= Y |

_— _,__L

A\

C L )i




Proasure haad al reference:

MinlTrok Pro

04/13/2006 140733 -
. ASN 12682 2005-04-11 150630 DSP-1
LE:]
12882
.09
30-pst MINTROLL
OSP-14%R in
412006 14:58:53
04/11/2005  15:06:30
NA NA
800.0 Seconds.
13
112
Tempature
Prossure
drawdown
30 PSIG.
1.000 gfan3
45 dogrevs
152 400 mators (600 000 teet)
TOC
0 Feat H20
st plart
17.154 Feel H2O
Chan{z}
Prowsure
Dute  Teme ET (s0c) Fest HZO
04/11/2005  15:06:30 a °
04/1V/2005  16:08:30 03 0913
04/1972005  15:06:31 0.6 0.214
41412005 1£:05:31 o8 04
04/11/2005 15:06:31 1.2 «0.442
04/11/2005 15:06:32 15 -0.302
0411172005 15:0832 13 0918
Q41102005 15:06:92 21 0.247
04/11/2006 16:06:32 24 0.174
04/11/2005 15:06:33 27 0.296
04/11/2006 16:06:33 3 -4.282
D4/11/2006  15:06:33 3a -0.308
04/11/2005 15:05:04 36 -0.127
Q41112005 150604 3 ©.473
04/11/2006 1506334 42 0.0091
04/1172005 18:05:96 45 -0.096
04/1172006  16:05:35 a8 0,198
041472006 15:08:98 61 -0.016
O4/14/2006  15:06:35 5.4 -0.051
04/1172006  15:08:36 5.7 ~0.064
0419172005 15:08:3¢ L3 .08
04/1 172006 16:06:30 a4 0.058
D4/11/72006 15:06:37 67 -0.058
04/91/2005  15:08:37 7.9 -0.056
04{11/2008 16:05:38 78 -0.054
O4/11/2005 18:05:38 ] -0.083
04/11/2005  15:06:39 a4 -0.086
04714/2005 16:06:39 8.9 0072
Q4/112005 16:06:40 a6 -0.088
0441172006 165:08:40 10 -0.069
04/11/2006  15:06:41 108 -0.053
0414172006 15:08:41 13 -Q.047
0471172006 16:05:42 1.9 <0.045
0471172005 15:06:43 126 -0.042
0411172008 15:06:43 134 -0.036
0414172006 150544 "2 -0.032
04/11720056 15:06:45 15 -0.028
04/1172006 15:05:46 5.8 -0.022
04/14/2006  15:05:47 188 0.018
04{114/2005 15:05:48 178 -0.012

OSP-145R In.xiy



04/14/2005
04/11/2006
047112006
04/11/2005
04/11(2006
04/11/2008
04/1 /2006
042 9/20056
04/414/20086
0471172006
04/11/2006
04/1172005
0414472006
04/11/200%
041112006

ET (voc)

189

20
231.2
2.4

Chan(z)
Prossurn
Feot H2O

DSP-1439R inxis




Displacement (ft)

)

v

0.1

0.01

0.001 ¢

L
b

T

T YT

a
a
o
aQ
o
a
v oo aekid PRSI TT) S T S WS A

T

rrTrrTlllil41ﬁ1|1||)\17‘.

PONTEAT S N S S VUV AT S0 S 0 N 0 VTS0 SV A

6. 12. 18. 24, 30.
Time (min}

DRESDEN STATION SLUG TESTS (APRIL 2005)

Data Set: C:\..\DSP149R-out.aqt
Date: 06/02/05 Time: 13:37:43

PROJECT INFORMATION

Company: The RETEC Group, Inc.
Client: Exelon Generation

- Project: EXENW-18513

Test Location: Dresden Station
Test Well: DSP-149R
Test Date: 4/11/05

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K =0.0003772 fumin
y0=2109ft

Saturated Thickness: 49. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr). 1.

Initial Displacement: 1.76 ft
Wellbore Radius: 0.25 ft
Screen Length: 10. ft
Gravel Pack Porosity: 0.2

WELL DATA (DSP-149R)

Casing Radius: 0.083 ft -
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 49, ft




TOTAL DATA SAMPLES
Channel number 11}
Moasiuromont type;

- 04/ 11/2008

MiniTrolt Pro

BUITZO06 140044 Q
LASN12682 2006-04-11 164042 DSP-149R outbin
451

12682
208
30-p8) minTROLL
DSP-149R ol
C419/2008  16:40.09

04/11/2005  16:40:42
NA A

600.0 Beconds.
15

116
Tomperature

Pressure
Orawdown
30 PSIG.
1.000 prom3 -
45

162.400 metara (500.000 foet)
ToC

0 Faet H20

dafinition.
15,108 Foel H20

Q411172006
04/1/2005
04/19/2005
DA711/2005
0471172005
04/114/2005
04/11/2005
04/11/2006
047112006
04/11/2008
04/1172006
04142006
04/11/2006
04/11/2005
04/11/2006
041112006
04/91/2005
04/11/2006
04/11/2008
R 172006
04/11/2006
04/11/2006

0471172008
04/11/2006
0444172006
04/11/2006
04/11/2006
04/14/2006
04/14/2005
04/11/2006
04/11/2006
O4/4172005
04/1172005
04/1172006
04/11/2006
0471172008
04412005
04/11/2005
04/11/2006

DSP-149R outxls Page 1



04/112006
04/11/2005
0471472005
04/11/2005
04/11/2005
0471172005
0471172003
0471472005
D4/11/2006
0411412006
0471172006
0474172005
0411402005
047112006
04/11/2005
04/11/2006
04/11/2005
04/41/2005
04/11/2006
04/11/2006
04/11/2006
04/1%/2005
D421 4/2006
04/11/2008
0471172005
C4/1172006
0471172008
04/11/2006
04411/2005
04/1172006
04/11/2006
04/41/2006
04/11/2006
D4/41/2005
0471172005
04/1172006
0471172006
0471172005
0471172008
04/11/2005

* 0411172008

04/11/2006
0471172006
0471172006

ET (nac)

Chani2)
Frossure
FestH20

2023
2010
2018
2011t
2.008
2.001
1.805
1.989

DSP-149R out.xis
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- ! ' ' ’ j DRESDEN STATION SLUG TESTS (APRIL 2005)
- - Data Set: C:\.:\DSP157S-out.aqt
" 1 Date: 06/02/05 Time: 13:32:36
; 1
£ Iy 4 PROJECT INFORMATION
:g Company: The RETEC Group, Inc.
£ <" Client: Exelon Generation
g p = Project: EXENW-18513
8 i K 1 Test Location: Dresden Station
& L wooe i Test Well: DSP-157S5
= L 90000000058 00 5 o j Test Date: 4/11/05
L
! \ ] SOLUTION
Aquifer Model: Unconfined
Solution Method: Bouwer-Rice
010 i1 10|1 i L_L_lo B S L [ W W L U B T K = 0-0329 ﬁ/min
. : 2 03 04 05 y0= 2358
Time (min)
AQUIFER DATA
Saturated Thickness: 47.15 ft Anisatropy Ratio (KZ/Kr): 1.
N WELL DATA (DSP-1578)
wﬁ;&)isﬁa?me% 2%_.% ft Casing Radius: 0.083 ft
elibore Radius: 0.25 Well Skin Radius: 0.25 ft
Screen Length: 10. ft Total Well Penetration Depth: 9.7 ft
«« ol Nack Porosity: 0.2
: ; " ‘;_._.\ ~

[ N/ )



n-S&u Inc. MinfTrol Pro

4 Roport genorated: 04132005  14:12:44
( Report from file. +ASN 12682 2006-04-11 173210 DSP-1575-0ut.bin

Win-Situ Veralon 4.51
Sortal rumber: . 12882
FiTrwvare Version 308
Undt name; 30-pel mNITROLL
Tost name: OSP-1675-ou
Twst defined on: O4AUI0E 1747 BS
Test started on: 04112005  17:32:18
Test stopped on: 04112008  37.55:37

Dota gathered using Logarithmic lestng
data 3

Maximum tme between Dolnts: 600.0 Seconds.
Number of data samples: 115
TOTAL DATA SAMPLES 115
Crannel number [1}
Moasuremont type: Temporabre
Channed name:
Channel renber (2)
bype: Presmun
Clannel nama: ) draedown
‘Sanaar Range: 30 PSIG.
Dansity: 1.000 gioma
Latitude: 45 dogrees
Elevation: 152.400 maters (500.000 foed
Mode: JOC
User-defined referance: @ FastH20
Rotarenced on: channol .
Presmuam hsad & reference: 0.686 Fout H20
Crani2)
Preosuse
Date  Vime ET (sec) FootH20
04/19/2005 17:32:16 L] 0778
0411172006 173216 0.3 2.452
04/1172005 173218 0.6 1122
O4/114/2005 173207 0.9 1.899
04/14/2005 173247 1.2 1.242
0471172006 17:32:97 t5 1.67
0471472005 1Tz 18 1.211
04/14/2005  17:32:10 2.4 1.348
OM14/2006 173248 2.4 1.432
04/4 172005 173218 27 1474
04/14/2006 17:32:18 3 1.04
04/11/2005 17:32:18 33 1.04
041172005 17:32:19 3.8 0.96
0471172005 EX 0.928
0411472005 42 0.856
04/11/2005 45 0.84
04/11/2006 40 0785
04/1172006 5.1 0.767
04/11/2006 5.4 0.748
04/44/2006 5.7 0.715
04/11/2008 6 o701
04/41/2005 6.4 0.67%
04/14/2006 6.7 086
04/11/2005 74 0.842
04/11/2005 7.5 0.628
04/11/2008 8 0.60%
04/11/2008 84 0.899
04/41/2005 8.9 0.585
04/11/2006 9.5 o577
04/14/2006 10 0.675
04/11/2005 10.6 ©.571
04/11/2006 113 0.663
0471172006 - 119 0.557
04/11/2005 126 0.548
04/11/2005 13.4 0.541
04711/2006 142 0.533
04/11/2006 16 0.531
. 0411912008 15.8 0627
A 04/11/2005  17:32:82 16.8 0621
(\) 04/11/2006 17:32:33 178 0519

OSP-167S outxls

v



04/114/2005

0,394
0.388 ‘

.33 KN
0374

oar2
0.354
0.358
0.352
0.347
0.341
0.3356
0327
0323
cate
031
0504
o2
Q288
0.279
0.274
0263
0.263
0.267
0244
0.291
0213
0217
0.209
o201
0.197
0.183
0.174
0.151
0.135
0.123
L3RR}
0.104
0.402

DSP-167S out.xis Page
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DRESDEN STATION SLUG TESTS (APRIL 2005)

Data Set: C:\..\DSP157M-n.agt
Date: 06/02/05 Time: 13:39:51

PROJECT INFORMATION

Saturated Thickness: 44.52 ft

=4
:;-" Company: The RETEC Group, inc.
2 A Client: Exelon Generation
g 1r \ 00, 4 Project. EXENW-18513
S r \ RLET Test Location: Dresden Station
a0 \ ‘oo, ] Test Well: DSP-157M
o - \ ° o Test Date: 4/11/05
. \ T
\ )
L \
A \ ] SOLUTION
\ Aquifer Model: Unconfined
\ Solution Method: Bouwer-Rice
01 Lo b} [UNIE BN SIS BT RN .
0. 2 4 6 8 10 K =0.001823 ft/min
. . . . . yo - 1'776 ﬁ
Time {min)
AQUIFER DATA

Initial Displacement; 2.254 #
Wellbore Radius: 0.25 ft

Anisatropy Ratio (Kz/Kr): 1.

WELL DATA (DSP-157M}

Screen Length: 10, ft Total Well Penetration Depth: 41.49 ft

Cravel Pack Porosity: 0.2

Casing Radlus: 0.083 ft
Well Skin Radius: 0.25 ft




-5 ne. MniTrod Pro

Rapor penerdied: OMIV2008 1414147
Report om fie: + . \SN12622 Z005-04-11 482623 DSP-15TM nbin
Win-6& Version 4.61
Sertat numoen V2082
Firmwcare Version 3.09
Ll name: 30-pal MINITROLL
Foakl nome: DSP-16TM n
Tes! dofined on: BAN1/2006  12:04:00
Test staripd on: 041172006  1820.23
Test stopped on A WA
Date gatheved LaNg Logaritwnic testng
Maximum e betweon data points: 800.0 Seconds.
Number of dats samples: 124
TOTAL DATA SAMPLES 124
Crannal number (1]
Measuremen! type: Tomporatre
Channel name:
Channel oumber (2}
: Presare
Charnwl nams. TEFWOPN
Beneor Ranpe: 30 PSIG.
Denulty. 1.000 g/ma
Lattude: L]
Blevation: 162.400 rrretare (800,000 feat)
Modw: Foo©
Uper-dafined reference. 0 Fout H20
Referencod on; channel 3
Pressyure head at roterence: 232.202 Foat H2O .

041172008
04/1172008

DSP-157M N X6 Popt



Dawe Time
041112005  18.26:48
04/11/2008  10:26:48
041172005  18:28:54
04112006  18:28:52
04/1172005 18:26:54
04/1472006  18:26:58
04/11/2005  18:26:68
0AN2006  18:27:00
04/11/2008  18:27:02
QANML008 18:27:04
O411/2005  18:27.07
OV1120058  18:27:10
04/1172008  18:27:12
OU19/2008  16:27:16
OW112008  18:27:18
041172006  18:27:22
04/4172005 18:27:25
04/1172005  18:27:20
041472005  18:27:33
O04/13/2005  48:27:37
04/1402005  18:27:41
04/1172005  1B:27:48
04/11/2005 18:227:61
041172006  1B:27:56
041172006 18:28:02
04/9172006  18:28:08
04/11/2005 18:26:14
O41120086  18:2B:2%
04/1172005  18:28:28
OA11/2005  18:28.35
041172005  18:20:43
041172006  18:28:52
0411172005  18:29:00
04/1972006  18:29:10
04131972005 18:29:20
041172005  1B:29:30
041172006 18:29.42
04/1172008 18:20:54
04/11/2005  18:30:08
04112005 18:30: 189
0411/2006  18:30:34
04/11/2005  18:30:48
04/11/2005  16:31:04
041172005 1B:ar21
04/112006  18:31:39
0471472006  18:31:58
04112006  18:12;:18
041112006  18:32:30
04/1472005  18:33:01¢
04/11/2005  18:33:26
04/11/2005  18:33:50
04/19/2005  10:34:18
04/11/2005  18:34:45
04/1172005  18:35:15
Q4112008 16835148
041172006  18:36:20
0471172005  18:38:55
041472006  18:37:33
0471172005 18:38:13
04/1972005  18:38:65
04/19/2008  189:38:39
0411172006 1B:40:27
04/112006  109:41:17
/142005  18:42:10
04112006  18:43:06
04/112005  18:44:06
04/11/2005  18:45:09
04/41/2005  18:46:16
04/1172005  18:47.27
041172006  1B:48:42
DI2006  18;50:02
04/1%2006  18:51.26
04/1172005  18:62:66
0474172005 18:54:30
0471172006  18:56:10
04/11/2005  18:57:58
041172006  18:50:48
04112005  19:01:47
041172005  19:03:53

ET (sec)

252
207
202
29.8
s
333
36.2
ars
385
448
4.3
489
49.7
626
55.7
52
628
862
704
743
787
83.4
8.9
3.7
60.3
105.2
1118
118.4
126.1
1328
140.5
140.9
157.8
167.2
1772
187.8
1989
2108
235
236.8
250.9
286.8
2816
298.4
362
338
354.9
376
396.4
4221
447.2
4738
502
531.9
§63.5
697
632,56
670.1
700.8
752.1
7860.8
8442
804.4
Wrs
1003.8
1063.4
1126.6
1193.6
1264.4
13385
1419
1503.3
15026
1687.1
1787.2
1883.3
2005.7
2124.7
2250.8

Chan{2)
Pressure
Fost H20

-1.485
-1.458
-1.448
~1.438
-1.43
-1.424
-1.408-
-1.397
-1.388
-138
-1.3688
-1.3585 .
-1.348
-1.333
-1.321
-1.308
-1.202
-1.279
-1.267
-1.258
-0
-1222
1.208
-1.168
RAed
-1.161
-1.142
-1.128
-1.108
-1.085
-1.085
-1.055
-1.034
-1.015
-0.804
-0.872
-0.863
-0.83
0.912
<0.69
-0.865
0.843
-0.017
-0.782
0.769
-0.746
0721
-0.696
-0.672
-0.848
-0.625
0.602
D.578
-0.5585
0.6414
-0.508
-0.489
-0.487
-0.451
€.434
-0.415
0.401
-0.387
0.381
<0.356
0.343
-0.327
-0.317
-0.308
0.305
0.209
0.208
£0.204
0.289
-.288
0.285
-0.287
-0.286
0.28

DSP-157M in.xls

Pagan 2
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DRESDEN STATION SLUG TESTS {APRIL 2005)

Data Set: C:\..\DSP1583-out.aqt
Date: 06/02/05 Time; 13:42:41

PROJECT INFORMATION

Company: The RETEC Group, Inc.
Client. Exelon Generation

Project; EXENW-18513

Test Location: Dresden Station
Test Well: DSP-1585

Test Date: 4/12/05

SOLUTION

Aquifer Model: Unconfined
Soluton Method: Bouwer-Rice

K =0.01448 fimin
y0=2981

, AQUIFER DATA
Salurated Thickness. 52.91 ft

Anisotropy Ratio (K2/Kr): 1.

WELL DATA (DSP-156)

Initial Dispacement. 1.7 f
Wellbore Radius: 0.25 ft
Screen Length: 10, ft
(%! Pack Porosity: 0.2

v

N
'\*]

~ Casing Radius: 0.083 ft
Well Skin Radius: 0.25 f
Total Well Penetration Depth: 9.08 #

LY

4




v-,‘

o

In-Sity tnc.

Repon generaied:
Raport from fia:
Win-Situ Version

Sestal number:
Firrnware Version
Unkt name:

Tesl name:

Test defined on:
Test started on;
Test siopped on:

Data gathered using
Mo "

Logarithmic testing
time between dats pobnts:

Number of data samples:

TOTAL DATA SAMPLES

MiniTroll Pro

04132005  14:15:4%

.- \SN12682 2005-04-12 120218 DSP-158S out.bin

600.0

Date
04/12/2005
04/1272005
04/12/2005
04/12/2005
04/12/2005
0411272008
04/12/2005
04/12/2005
04/12/2005
04/12/2005
04/12/2005
D4/12/2005
041212005
04/12/2005
04/12/2005
041272008
04/1212005
04/12/2005
04/12/2005
04/12/2005
04/12/2005
04/12/2005
0471212005
04/12/2005
0471212005
04/42/2005
04/12/2005
041272005
04/1272005

. 04/12/2005

04/422005
04/12/2005
04/12/2005
04/12/2005
04/12/2005
04/12/2005
04/12/2005
04/12/2005
04/12/2005
04/12/2005
0471272005
047122008
04/12/2005
04/1202005
04/1272005
0441272005
0471212005
0471272005

4.5¢
12682
3.08
30-pai mniTROLL
DSP-158S oul

04/12/2005  12:00:47
04/122005 12:02:18

NA NA
Seconds.
129
128
Tesmperature
Pressure
drawdovm
30 PSIG.
1.000 /e
45
152,400 meters (500.000 feet)
TOC
0 Feet H2O
channal defimition.
7.664 Feet H20
Chanf2]
Pressure
Twma ET (sec) FeetH20
12:02:48 [} (4]
12:02:18 0.3 -0.011
12:02:19 08 -0.013
12:02:18 08 -0.018
12:02:10 1.2 -0.022
12:02:20 1.5 -0.02
12:02:20 1.8 -0.022
12:02:20 Fai 0.023
1z02:20 24 0.087
12:02:21 27 -0.032
12:0221 3 0.283
12:02:21 33 17
12:0222 s 1.158
2R g 1.158
12:02:22 4.2 1476
12:02:23 45 2135
12:02:23 48 126
12:02:23 51 1.655
12:0223 54 1.588
12:02:24 s7 1.305
12,0224 8 1.482
12:02:24 64 1.382
120225 6.7 1.329
12:02:25 kA ] 1.201
12:02:28 7.5 1.227
12:02:26 i} 1.189
12:02:26 84 1447
12:02.27 6.8 1.068
12:02:27 95 1.018
12:02:28 10 0.873
12029 108 0.832

12:02:20 113 0.897
12:02:30 -11.8 0.859
12:02:31 128 0.83
12:02:01 134 0.804
12:02:32 14.2 0.786
1202203 15 0.768
12:02:34 15.9 0.753
12:02:35 16.8 0.745
12:02:38 178 0.738
12:02:37 18.8 0.73%
12:02:38 20 0.72
12:02:39 212 0.716
12:02:40 224 0.702
12:02:42 238 0.606
12:02:43 25.2 0.888
12:02:45 26.7 0.884
12:02:46 28.2 0.88

DSP-158S oul.xls

"39“ .



Date Time
0411272005 120248
041122005  12:02:49
041122005 12:02:51
QAN22008  12:02:53
OA22005  12:02:55
0441272006  V2:02:57
O412/2005  12:03:00
O41272005  12:03:02
OV122005 1220305
04/12/2005  12:03:08
04/1272005  12:03:11 -
04/12/2005  12:03:94
04M2/2005  12:03:17
G4/12/2005  12:03:20
04/12/2005  12:103:24
04/1272005  12:03:28
04/12/2005  12:03:32
DA1272005 12:03.37
04N22005  12:03:41
O412/2005 120346
OM2005  1ZDa52
C4M1272005  12:03:57
04/12/2005  12:04:03
04122008  12:0400
04/12/2005  12:04:16
OVI22005  1Z043
04122005  1204:)9
041212005  12:04:38
O4122005 12:04:47
04/12/2005  12:04:56
0441272005  12:05:05
04122005 12,0515
04/122005  12:05:26
0411272005  12:0537
04/12/2005  12:0549
041212005  12:.08:01
0441272005  12:06:15
04/12/2005  12:08:28
O4M22005  12:08:44
041272005 120700
041122005  12:07:16
04/122005 12.07:34
041272005  12:07:53
0412/2005  12:08:13
O4/1272005  12:08:34
041272005  12:08:56
4M22005 120820
0412/2005  12:09:45
04n272005  12:10:12
44220058  32:10:40
04/12/2005  12:11:10
04/12/2005  12:11:41
04272008 1201215
D4/1272005  12:12:50
O4/12720056 12:13:28
0471272005  12:14:08
041272006 12:14:50
0442720056  12:15:35
22005 121622
041272005 121712
OU1Z2005  12:18:05
04/12/2005  12:19:02
041122006  12:20:01
04/12/2005  12:21:05
04/1272006  12:22:11
0411272005  12:20:22
04/12/20056  12:24:37
04122005  12:25:67
O4/12/2006  12:27:2%
0422005  12:28:51
04122005  12:3025
0422005  12:32:05
041272005  12:33:51
04/12/2005  12:35:44
04/12/2005  12:37:43
04/122008  12:39:40
041272005  1Z2:42:02
04/122005  12:44224
04/12/2005  12:46:54
041272006  12:49:33
OU/32R006  12:52:21

ET (sec)
250
35
333
352
3.3
385
41.8
443
46.0
49.7
52.8
557
59
YR
66.2
70.%
743
787
|84

4TS5
1003.8
1083.4
11288
1935
1264 4
1338.5

1419
1503.3
1582.6
1687.1
1787.2
18923
2005.7
2124.7

2508

2304 .4
2525.9
26758
28348
3002.8

Cran(2}
Pressure
Feut H20

0,872
0.868

0.67
0.882
0.858
0.668
0.652
0.848
0.848
0.637
0.639
0.6

o845 .

0.623
0.819
.62
0.825
0.015
a8
0.613
0847
0.619

0.551

0.541
0.851
0.538
0.538
0.526

0.53
0.522

0.528
0.514
0.513
0.508
0.504
0.8
0.492
0.451
0.488
0.48
0.502
0.473
0471
0478
0.458
0.455
0.451
0.446
0.438
D434
0.428
0.432
0.418
0.412
0.409
0.309

DSP-158S out xis
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DRESDEN STATION SLUG TESTS (APRIL 2005)

Data Set; C:\..\DSP158M-in.aqt
Date: 06/02105 Time: 13:41:24

—_—— ————a—

PROJECT INFORMATION

Company. The RETEC Group, Inc.
Client: Exelon Generation

Project EXENW-18513

Test Location: Dresden Station
Test Well: DSP-158M

Test Date; 4/12/05

PR A

SOLUTION

Aquifer Model; Unconfined
Solution Method: Bouwer-Rice

K = 8501E-05 fimin
y0=1.969 1

Salurated Thickness: 53, ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2.2 ft
Wellbore Radius: 0.25 ft
Screen Length: 10. ft
Gravel Pack Porosity: 0.2

S

WELL DATA (DSP-158M)

Casing Radius: 0.083 ft
Well Skin Radius: 0.26
Total Well Penetration Depth: 53 ft




in-Shu inc. Min{Trolt Pro .
Report ganerated: DAII2005 14:97:08
Report from fe: ~\SN12662 2006-04-12 142637 DSP-158M in.bin &
Win-Sttu Version 451 BN -
Sertal number: 12682
Fimware Veraion 308
Unit name: 30-pel MR TROLL
Tost nama: DSP-158M In
Test dafined on: 041272005  13.05:40
Test staried on; 04122005 . 14:26:37
Tesl stopped on: NA NA
Data gathered using Logarithimic
Maximum tme between data points: 8000  Seconds.
Number of data samples: 133
TOTAL DATA SAMPLES 133
Channtd number [1)
Measuremant typa: Temperature
Channal nsme:
Channel pumber [2) .
Measurement type: Pressure
Channel name: rawdown
Sensor Range: W PSIG.
Oensity: 1.000 g/om3
Latkude: 45 degroes
Blevation: 152.400 meters (500.000 feof)
Mode: ToC '
User-defined reference: Q Fest H20
Referencad on: channel definilion.
Progsuce head at retorence: 14.742 Feat H20
Chanfz}
Pressure
Dale Twne ET {sec) Foot H2O
041272005 14:26:37 [} 0.005
04/12/2005 14:26:37 043 <0.006 v
041272005 14:26:38 0.8 0.012 : . {
04/12/2005 14:28:28 [+X:] 0.043 »1\ l
04/12/2005 14:26:38 1.2 0.017 N
04/12/2005  14.20.38 15 0017 ’
041122005  14:26:39 1.8 0.019
04212008 14:26:29 2.3 L0010
04/12/2005 14:26:39 24 2.018
04/1272005 14:28:40 27 -0.019
04/12/2005 14:20:40 3 0.018
04/ 1272005 14:26:40 33 .09
041122005 14:26:41 36 -0.021
04/12/2005 14:28.41 3.0 0.021
04/12/2006  14:28:41 4.2 0010
04/12/2005 14:28:41 45 0019
04/42/2008 14:26:42 48 0,048
04/12/2005 14:26:42 5.t -0.019
04/12/2005 14:20:42 5.4 -0.021
0471272008 14:20.43 8.7 £0.019
04/12/2006 14:26:43 [ .07
047122005 14:26:43 6.4 -0.017
04/12/2005 14:26:44 6.7 .01
04/12/2005 14:26:44 A -0.046
04/1212005 14:26.44 15 0.019
0471272006 14:26:45 T8 -0.019
0471272005 14:26:45 8.4 4.017
0411220035 14:20.48 [X:] 0.018
041202005 1428:48 9.5 -0.018
04/ 272005 14:26:47 10 0,013
04/12/2008 1426:48 106 -0.009
04/12/2005 14:20:48 113 ~0.003 -
0441272005  14:28:49 1.8 0.004
04/122005  14:28:50 128 0.008
04/$2/2005 14:26:560 134 -1.016
04/12/2005 14:20:51 14.2 -1.934
O412/2005  14:28:62 15 1,952
DANM2/2008  14:2805) 15.8 -1.987
04122005  14:28:54 168 -2.164
04122005  14:28:55 17.8 2.109
04/12/2008 14:26:58 18.9 -1,832
04/12/2005 14:26.57 20 -2.186
04/12/2006 14:26:68 72 -2.005
Q4/12/200% 14:28:59 224 -1.984
04/12/2005 14:27:0% 238 .1.99
04/12/2005 14:27.02 26.2 «1.976
0471212008 14:27:04 26.7 -1.9 .
Q41212005 14:27:05 282 -1.872 { ; Y
0411272005  14:27:07 298 -1.972 T :
04/12i2005  14:27:08 35 19m o

DSP-158M n.xls Page -
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Date Time
0414212005 14:27:10
041272005 14:27:12
0479272005 14:27:04
OAII212005  44:27:18
04/12/2005 14:27:49
04/12/2005 142721
04/12/2006 14:27:24
04/1212005 14:27:27
04/1272005 14:27:30
04122005 14:27:33
04/12/2005 14:27:36
0U1272005 14:27:39
04/12/2005 14:27:43
0441272005 14:27:47
04/12/2005 14:27:51
04/12/2005 19:27:56
04712/2005 14:28:00
04/12/2005 14:26:06
04/12/2005 14:28:11
04/12/2005 14:28:16
04/1272005 14:28:22
04/12/2005 14:28:28
0411272008 14:28:35
041272005 14:29:42
OH12/2005  14:20050
Q41272005 14:28:57
04/12/2005 14:20:06
04/12/2008 1420015
04/12/2005 14:20:24 -
04/12/2005 14:20:34
04/12/2008 14:29:45
04/12/2005 14:29:66
D4/12/2005 14:30:08
04/12/2005 14:30:20
DAZ2006  14:30:4
04/1212006 14:30:48
04/12/2006 14:31:03
04/12/2005 14:31:19
04/12:2005 14:31:35
04/1272005 14:31:53
0471272005 14:32:12
0411272005 14:32:32
041272005 14:32:53
OM1212006 .14:33:15
0411272005 44:33:39
04/12/2006 14:34:04
04/12/2005 14:34:31
04/12/2005 14:34:59
04/12/2005 14:35:29
04/12/2005 14:38:00
04/12/2005 14:36:34
041212005 14:37:09
041272005 14:37:47
0411272005 14:38:27
0411212005 14:39:09
04/12/2005 14:30:54
Q4/t2r2008 14:40:41
041272005 14:41:31
04/1272008 14:42:24
Od/1272006 14:43:21
04/12/2005 14:44:20
D4/12/2005 14:45:24
D41 2/2005 14:46:30
04/42/2005 14:47:41
04/42/2008 14:48:56
04/12/2005 14:60:18
0471212005 14:51:40
04/12/2008 14:53:1¢
04/12/2005 14.:54:44
04/12/2005 14:56:24
04/12/2005 14:58:10
0471272008 16:00:03
V411272005 15:02:02
04/12/2006 15:04:08
041272005 15:08:21
04/42/2005 15:06:43
04/12/2005 1&:1113
0471272005 15:13:52
04/1272005 15:16:40
04/12/2005 15:19:38
04/1272005 15:22:47
04/12/2005 15:26:06
04/12/2006 16:29:38

ET (sec)

33
352
<373
395
418
43
469
49.7
526
557
58
62.5
66.2
704
743
787
83.4
634
07
093
1052
115
1189
$25.1
1226
140.5
148.9
157.8
1672
12
187.8
199
2109
235
235.8
250.8
285.8
2816
2884
316.2
335
354.8
376
3984
4220
“r2
4138
602
51.9
563.5
sg7
83286
670.1
009
r62.4
1988
8442
8944
8475
1003.8
1063.4
1126.8
1193.6
1264.4
1385
1419
15033
16026
16871
1787.2
18923
2005.7
21247
2250.8
23844
25359
28758
2834.6
3002.8
3160.9
3369.8
3569.5
3781.2

Chani2)
Pressure
Feot H20

1,074
-1.989
-1.969
-1.065
-1.585
1,961
4950
1855
1,953
-1.051
1947
1048
1942
-1.938
.02
1.1
-1.528
-1.82
-1.920
1,949
1843
-1.939
-1.831
-1.928
-1.628
4,918
4917
-1.904
+1.853
1843
-1.833
1,824
-1.813
-1.803
279
478
77
758
1742
1726
1716
1,703
1,685
1,67
-1.65¢
-1.634
1,818
-1.506
1578
-1.654
1534
.51
-1.486
-1.483
1,438
1400
382
-1,361
1322
-1.202
-1.250
227
1195
-1.162
1127
1.093
-1.059
«1.010
-0.08
0.546
-0.508
-0.868
0.826
0,785
0747
0.708
0668
-0.624
0501
-0.553
0.612
0.478
0.45

OSP-158M In.xis
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Disptacement (ft)

0.001
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DRESDEN STATION SLUG TESTS (APRIL 2005)

Data Set: C:\..\DSP159S-out.agt ,
Date; 06/02/05 Time: 13:46:10

—— ———

PROJECT INFORMATION

Company; The RETEC Group, Inc.
Client: Exelon Generation

Project, EXENW-18513

Test Location: Dresden Station
Test Well: DSP-159S

Test Date: 4111105

———

JlJlLIlIIIIJJ“JIJJiIIIJ_

04 08 12 1§ 2

Time (min)

SOLUTION

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

K =0.02811 timin
y0=1923

AQUIFER DATA

Saturated Thickness: 50,66 ft

Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (DSP-1598)

Initial Displacement: 1.921 ft

Wellbore Radius; 0.25 ft
Screen Length: 10.

| (el Pack Porosity: 0.2

v

4

,"\
i
¥

Casing Radius. 0,083 f
Well Skin Radius; 0.25 f
Total Well Penetration Depth: 7.62 ft




L~

n-Situ inc.
Report generated:
Report from fle:
Win-Situ Version
Sartal aumber:
Frmware Version
Unit name:
Test name:
Test defined on:
Tesi started on:
Test slopped on:
Data gathered using Logarithnic testing
Maximum time between data points: 600.0
Number of data samples:
TOTAL DATA SAMPLES
Channel number [1)
Measurenent type;
Channel name:
Charnel mamber [2)
Measurernent fype:
Channal name:
Sensor Range:
Density:
tattude:
Blevation:
Mode:
User-defined reference:
Rafarenced on:
Prassure haad ol reference:
Date
04714172005
04/11/2005
04/11/2005
04/11/2005
0474172008
04/19/2005
04/11/2005
0471172005
04/11/2005
04/11/2005
04/1472005
01172005
0471112005
04/11/2008
0474172005
0471172006
04/11/2005
04/94/2005
04/41/2006
04/11/2005
041172005
04/14/2005
0411172005
04/11/2005
04/11/2005
0414412008
04/11/2005
04/11/2006
04/91/2005
04/11/2006
.04/11/2005
04714720086
04/11/2005
04/11/2008
04/11/2008
04/11/2008
04/11/2005
04/11/2005
04/1172005
D4/41/2005
04/11/2006
04/14/2005
04/11/2006
04/11/2008

MinTroR Pro

04/13/2005  12:35:00
- ASN12882 2005-04-11 111513 DSP- 1585 ouLbin
4.59

12682
3.0
30-psi MIniTROLL
DSP-1588 out

03/28/2005 20.38:12
04/11/2005 11:15:13

WA NA
Seconds.
122
122

Temparature

Preswure

Grawdown

30 PSIG.

1,000 g/em3

45 deprees

152.400 metors (500.000 feel}

TOC

O Feot K20
lest start
4.311 Feot H2O
Chani2)
Pressure
Time ET (sec) Feet HZO

11:15:13 0 o
11:4513 - 03 -1.22
11:15:13 06 0.264
11:15:14 0.8 -1.208
11159 1.2 Q473
11:15:14 1.5 ~1.172
11:15:15 1.8 -0.68
11:15:15 2.1 -1.14
11:15:16 24 0.875
AR 4L 27 4127
11:15186 3 -1.04
11:15:16 3 -1.138
111818 3.6 A.472
111517 a9 -1.168
11:15:97 4.2 -1.27
nms17 4.5 -1.228
111518 4.8 -1.338
11:15:18 5.1 -1.303
11:15:18 54 »1.383
11:15:18 57 -1.376
11:15:48 1] -1.421
11:16:18 684 -1.436
11:15:20 67 -1.478
11:1520 71 ~1.487
14:1620 7.5 -1.525
119624 8 -1.538
11:15:21 8.4 -1.664
1121522 89 -1.589
11522 9.5 -1.605
11:16:23 10 -1.818
1523 10.8 4820
11:15:24 1.3 -1.842
11:15:26 1.8 -1.657

11:46:28 128 -1.668

11:15:26 13.4 -1.881
11:18:27 14.2 -1.89
1:16:28 15 1.7
11:15:20 159 AT
11:18:30 168 -1.718
11:15:34 17.8 -1.728
11:16:32 18.9 «1.733
111533 20 -1.738
11:15:34 21.2 -1.745
11:15:35 224 1753

DSP-159S out xis

Pag: ¢



Dale

04/1172005

04/11/2005

04/11/2005

04/11/2008

04/11/2005

04/11/2005

04/11/2005
04/41/2005
04/14/2005
04/1172005
04/11/2005
04/11/2005
04/ /2006
04/11/2005
04/1172005
04/11/2005
04/11/2006
04/4 172006
O4/1 472005
D4/11/2005
04/112005
04/11/2005
04/41/2008
04/11/2005
04/11/2005
04/4472005
04/11/2005
04/11/2005
04/1172005
04/11/2006
04/1172005
04/11/2005
04/11/2005
Od/142005
04/11/2005
04/14/2006
04/11/2005
04/11/2005
04/11/2005
O/11/2005
04/11/2005
0471172006
04/11/2005
04/11/2006
041172005

04/31/2005

0411172005
O4/41/2005
04/11/2005
04/44/2005
04/11/2005
04/11/2005
04/11/2005
04/1172005
041172005
04/11/2005
0411172005
0441112005
0471172005
04/11/2005
0411172008
04/11/2005
04/11/2005
04/11/2005
04/11/2005
04/1172006
04/41/2005
D4/11/2005
04/11/2006
04/91/2005
DA/14/72005
04/11/2006
0411112005
04/11/2005
04/1172006
04/11/2005
04/4 412005
04/11/2005

Time
11637
11:15:38
11:15:40
199544
11:15:43
14:15:44
111648
11:15:48
11:15:50
11:16:52
11:16:55
1:96:57
11:18:00
11:18:00
Mmie0s
11:16:09
11;16:12
11.46:46
111818
11,9623
111627
11:16:32
11:18:38
11:1€:49
11:16:47
ARH N
11:16:88
1117:04
ARRFAL
111718
114725
19:17:33
11.17:42
19764
11:18:00
11:.18:10
11:18:2¢

11:48:22.

11:98:44
11:18:58
11:19:10
11:19:24
11:12.39
11:19:54
1"t
11:20:29
11:20:48
11:24:08
11:21:29
11:21:89
11:22:15
11:22:40
11:23:07
11.22:35
11:24:05
11:24:36
11:.26:10
11.25:45
11:26:23
14:27:.03
11.27:45
11.28:30
11:28:17
11:30:07
11:91:00
1143157
11:32:58
11:33:59
11:36:08
11:36:17
11:37:32
11:.38:62
11:40:46
11:41:45
11:43:20
11:45:00
11:46:48
11:48:39

ET (sec)
238
262
287
282
20.8
s
a3
352
373
9.5
a1
43
469
97
528
5.7

59
625
66.2
70.1
143
78.7
8.4
68.4
8.7
%03

105.2
1.5
18,1
125.4
132.6
140.5
148.9
157.8
167.2
7.2
187.8

199

210.0

2235

236.8

2509

2658

2018

208.4

362

354.9

are
3984
4221
472
4738

531.9
683.6

632.5
8701
700.8
7524
796.8
844.2
894.4
847.6
1003.8
1063.4
1126.0
118385
1264.4
1338.5
1418
1503.3
1502.6
16871
1787.2
1893.3
2005.7

Chanf2)
Pressure
Feel H20

-1.769
~1.783
-1.7088
773
-1.781
-1.783
-1.786
-1.79
-1.798
-1.8
-1.804
-1.808
-1.812
-1.816
-1.818
-1.8622
-1.62¢
~1.828
-1.63
-1.834
-1.837
~1.839
-1.849
-1.843
-1.847
-1.851
-1.851
-1.853
-1.855 (
-1.857
-1.861
~1.86
-1.861
-1.863
-1.865
-1.887
-1.868
-1.869
-1.874
-1.874
-1.874
-1.874
-1.878
~1.678
~1.879
-1.884
-1.883
-1.687
-1.887
-1.887
-1.885
-1.889
-1.887
-1.89¢
-1.894
-1.882
~1.684
-1.897
1.6
-1.887
-1.,896
-1.8
-1.901
-1.902
-1.904
-1.508
-1.805
-1.906
-1.807
-1.911
-1.911
-1.012
-1.914
-1.914
-1.917
-1.947
-1.949
-1.821

D5P.159S o xis

.



~ R

10 LN i I B et e o
! ! 3 DRESDEN STATION SLUG TESTS (APRIL 2005)
3 Dafa Set: C1..\DSP15M-outagt -
Date: 06/02/05 Time: 13:44:37
1. I o ?
0 | | PROJECT INFORMATION
M o 0\ i Company: The RETEC Group, nc.
g 0 \ Client: Exelon Generation
g O1F 0 ™ Project, EXENW-18513
a g v ] Test Location: Dresden Station
@ [ - Test Wel: DSP-150M
] j Test Date: 4/11105
0
: ] SOLUTION
t 1 Aquifer Modsl: Unconfined
] Solution Method; Bouwer-Rice
0001 J_lll‘LllltlJJ_lllLlJl‘lLLl C o,
. =0,0019
0. 12 3 4 5 §0=%%%~§Wm’”
Time {min) T

Saturated Thickness: 49, ft

AQUIFER DATA
Anisofropy Ratio (Kz/Kr): 1,

Inifial Displacement: 1.76 ft
Wellbore Radius: 0.25 f
Screen Length: 10. ft
*1avsel Pack Porosity: 0.2

WELL DATA (DSP-150M)

Casing Radius: 0.083 f
Well Skin Radius: 0.25 ft
Total Well Penetration Depth: 49,




In-Sku Inc.

Roaport generated:
Report from file:
Win-Situ Version

Serlal number:
Firnware Version
Unit name:

Tast name:

Test defined an:
Test started on:
Test stopped on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

TOTAL DATA SAMPLES

Channel number [1)
Measurement lype:
Channel name.

Channel number {2)
Measurement type:
Channel name:
Sensor Range:
Density:

Latitude:

Elevation:

Maode:

User-dafined reference:
Refaranced on:

Pressure head ot reference:

Date

Min(Trol Pro

04/13/2005 14:03:67
.\SN12682 2005-04-11 124214 DSP-158M out bin o
451 |

12682
3.00
30-psi mnfTROLL
DSP-159M ot

04M172005  12:40:20
0411172005 12:42:14

N/IA NA
600.0  Seconds.
104
104 ,
Temperature
Pressure
drawdown
30 PSIG.
1.000 g/cm3
45 degrees
152.400 meters (500.000 feet)
TOC
0 Feet H2D
test start
15212 Fest H20
e
Chan(z} L
Pressure : ‘
Time ET (sec) FeetH20
04/11/2005 12:42:14 0 o
04/11/2005  12:42:14 0.3 0.334
04/11/2005 12:42:15 0.6 1.364
04/11/2005 12:42:15 0.9 1.759
04/1172008 12:42:15 12 1.618
0471172005 12:42:16 1.5 1.626
04/11/2005 12:42:16 18 1.6685
0411172005 12:42:18 2.1 1.628
04/11/2005 12:42:16 24 1814
04/11/2005 12:42:17 2.7 1622
0471172006  12:42:17 3 1.608
04/11/2005 1242:17 kK| 1.593
04/11/2005 12:42:18 3.6 1.583
04/11/2005 12:42:18 3.9 159
04/1112005 12:42:18 4.2 1.685
04/11/2005 12:42:19 4.5 1.581
04H11/2005 . 12:42:18 48 1.571
04/11/2005  12:42:19 5.1 1.568
04/11/2005 12:42:19 54 1.562
04/11/2006 12:42:20 5.7 1.658
04/11/2006 12:42:20 ] 1.548
04/11/2005 12:42:20 6.4 1.54
04/41/2005  12:42:24 6.7 1.536
04/11/2005  42:42:24 74 183
04/1172008  12:42:22 75 1524
04/11/2005  12:42:22 8 1.517
04/11/2005  12:42:23 8.4 1.508
04/11/2005  12:42:23 89 1.501
04/11/2005 12:42:24 8.5 1491
04/11/2005  12:42:24 10 1.493
04/11/2005 12:42:25 10.6 1.485
04/11/2005 12:42:25 113 1.477
04/11/2005  12:42:26 1.9 1.469 o
047112005  12:42:27 126 1.458 { )
0411172005  12:42:27 134 1.448 L

DSP-159M out.xis

Pag:



Date

0411172005

0411172005

04/11/2005

0471172005

0411112005

04/1172005

0411172006

0411172005
04/1172005

0411172005

04/1172006

04/11/2005
0411412005
0411112005
0411112005
0411122005
04/11/2008
0473112005
0411112005
0411112005
0471172005
0414112005
041112005
04/11/2005
0411112005
04/11/2005
041112005
0411112005
04/4172006
0411112005
0411112005
0411112005
04/11/2005
041112005
0411112005
04/11/2005
0411112005
0411112005
0411172005
0411112005
04/11/2005
04/11/2005
0411172006
04/11/2005
04/1172005
0411172008
04/11/2005
14/11/2005
0411112005
0411172005
04/14/2005
0411172006
04/11/2005

' 0471472005

04/1172005
04/11/2005
04/1112005
04/11/2005
04/11/2006
04/11/2005
04/11/2005
04/11/2005
04/11/2005
04/11/2005
04/11/2005
04/1112005
04/141/2005
04/11/2005
04/4172005

Time
12:42:28
12:42:209
12:42:30
12:42:31
12:42:32
12:42:33
12:42:34

12:42:35

12:4237

12:42:38
12:42:39
12:42:41
12:42:42
12:42:44
12:42:48
12:42:47
12:42:49
12:42:51
12:42:54
12:42:56
12:42:58
12:43:01
12:43:04
12:43:07
12:43:10
12:43:13
12:43:17
12:43:20
12:43.24
12:43:28
$2:43:33
12:43:37
1243:42
12:43:48
12:43:53
12:43:58
1244:08
12:44:12
12:44:19
12:44:27
12:44:35
12:44:43
12:44:52
12:45:01
12:45:11
12:45.22
12:46:33
12:45:45
12:45:58
12:46:11
12:46:25
12:46:40
12:46:56

12:47:12

12:47:30
12:47:49
12:48:09
12:48:30
12:48:52
12:49:16
12:49:41
12:50:08
12:50:36
12:51:06
12:51:38
12:52:14
12:52:47
12:53:24
12:64:04

ET (sec)

142
15
15.8
18.8
17.8
188
20
212
224
238
252
28.7
28.2
208
315
333
35.2
3r3
395
418
443
46.9
49.7
526
55.7
59
62.5
662
701
743
787
834
88.4
93.7
99.3
105.2
1115
11981
126.4
1326
140.5
148.9
157.8
167.2
1772
1878
189
210.9
2235
236.8
250.8
265.8
2816
298.4
318.2
335
354.9
376
3984
4221
447.2
473.8
502
531.9
563.5

632.5
670.1
708.8

DSP-159M out xis

Chan{2}
Preasure
Feet H20

1.437
1.428
1.418
1.404
1.39
1377
1.363
1347
1329
1.318
13
1.281
1.263
1.24¢
1.226
1.207
1.185
1.162
1.138
1M
1.085
1.058
1.028
0.899
0.966
0.837
0.901
0.868
0.833
0.796
0.759
0.72
0.679
0.638
0.599
0.556
0.51
0.467
042
0377
0.33
0.287
0.244
0.193
0.148
0.103
0.062
0.017
-0.024
0.063
-0.101
-0.138
0.173
0206
0.237
-0.266
-0.281
0314
-0.333
0,354
037
<0.383
0.399
0.409
0.417
£0.423
0.428
0.451
-0.4239

Page 2
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Appendix E

Well Record Ihformation



Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Privates Water Well Top Pottom

clay 0 15
limeatone 15 60
clay 60 90
limestone 90 205
Total Depth 20§

Casing: 5* SCH 40 PVC 2.87# from 0' to 58°
§ize hole below caeing: 5°
Water from limeptone at 90' to 205°'.

Static level 60' below casing top which is 1' above GL
Pumping level 140' when pumping at 12 gpm for 1 hour

‘Permanent pump installed at 160' on July 18, 1984, with|a capacity
of 12 gpm :

Additional Lot #12, Thorson #2 subdivision.
location info;

Location source: Location from permit

Permit Date: February 9, 1984 Permit #: 111185

COMPANY Pykegs, Charles N,

FARM

DATE DRIDLGED February 9, 2 NO. 1

ELEVATION 0 COUNTY NO. 22798 ;
LOCATION SW NW SW
LATITUDE 41.379%741 LONGITUDE - 8£.267348

COUNTY Grundy API 1206322795800 36 -~ 34N - B8E



-

o4

NG

) STATE OFRICE BULDING, SPRINGFIELD,
AL /WATER SURVEYS SECTION, BE SURE T0

l«- -~

(" b
GEDLOGICAL D WATER SURVEYS wm 9;0 ;

Bl

10, Property o= T
Address(

Well No, _l__

Driller.wwmmm No
11 Pemit Mo _{ 343 Date 1= 2"
L imESIOE \

12. Woter from = 13, County
ohoation "
o depthﬂ&to a&s& Sec.
14, Screent Dimm.____ln, Twp.
Length: ___ft, Slot Rge.
| | —
13, Caslng and Liner Pipe

Disa. {In.} Kind and Weight

0w
Tom (P} T0 )} oearton

Di .4'0/ SECTION PLAT

5 1853 b

WS W

| (Permit)

16. Size Hole below casing: _’: In. “H
op which Is

17 Static level 4., below casig to

bove qround level. Puzping level
gpm for howrs.

i

ft. when pumping utE_

8. FORMATIONS PASSED THROUGH

DEPTHOP 7
THICKNESS | et oM !

L

(1"

53100

190 aNg"

(CONTINUE ON SEPARATE SHEET IF, NECESSART)

muf?’ )

OQZ/M _'




N

(>
C

| L A~
EIICY ANV MAe VRIVINAL U dIAT

OF ENVIRONMENTAL HEALTH, 535 WEST
. DO NOT DETACH GEOLOGICAL/WATER
ROPER.¥ELL LOCATION.

GEOLOGICAL ! ELL RECO.

by6) ted 11=]=13 f
0, Propert all Na '
Addre (b)6) |
Drille License No. "
1. Permit No, — Date
2. Water front7 AL 13. Coumty
ot dept t&%. Sec. Jho ) i
4. Sereen: Diem._____in. Twp. ﬁ
Length: ___ft. Slot Rge. y
Elev, 12X
15, Casing and Liner Pipe
Dises. (in) Kind and Welght Poo ()| To (P | cﬁ,‘l’:u -
X! |f=53 Ak | O zQ/ﬁs;,";;;w"-é*
(permit)

16. Size Hole below casing: Q i, ,
it' .

17, Static lovel 24TF, below cosing fop which'is

v§ above qround level, Pumping Jevel /SR, when puoping at.[ﬁ

o e gmln/_bows, Submersible pup set at 1651,
( &“&\% o ’ B PORMATIONS PASSED movnul THICKNEs8 DEPTH OF
4 S / { A /

740
/I )’

siG /2/3/73
Y Nodazd |




REQUESTED AND HAIL ORIGINAL 'TO STATE
:AU OF ENVIRONMENTAL HEALTH, 53 WEST
M1, D0 NOT DETACH GEOLOGICAL/WATER

E PROPE "m. LOCAT) N : -7
GBOLOG[CAL AND WATER RECORD
(b)) 8-29-74
10, Propert
K"
DrillexC e Liceasé'fo,
11, Permit No. Date
12. Water from( . Couty
| umm.ﬁ@g See.e I
W, Screen: Dlam._____ Twp.
Leogth: ___H, Slot Rye.
Elev, e
18, Casing and Liner Pipe
Dism. {in) Kisd end Weight Trom (F.)} To (PL) wc?no:u o
ﬁ 1@ /éf d FICTION PLAT .
L5 Lot 9, Thorse
] Lane 2, KB §
S¥ (Pemit)

16. Size Hole below cosing: o

17, Statie level 20, below caing \p ich u_z‘é____
cbove ground level. Puaiping leve] . when pumping et Q)
pmbor[_bows, Sy, punp set at 180"

18,  YORNATIONS PASSED THROUGH THICKNBS | DERTR OF

N . T &
DY AV

éﬂm___i(_m_f
) 20" 1430’

/!

2
&




o,

SRS

w QESTED AND NAIL ORGIAL O STATE Ot~ ‘Lc)

15, STATE OFFICE BUILDING, SPRINGFIELD,
CAL /WATER SURVEYS SECTION, BE SURE T0

R Y - .
B Il

GEOLOGICAL AND WATER SURVEYS WELL RECORD

R — oy 8
12. Water from 13, County
Formation - :

adtdepth __to___ft. Sec. _3§__ !
14, Screen: Diam...___in, Twp. W1
Length: ___ft. Slot Ree. v
70'S 6U6'E W W W 8!-;“, + Ele¥, co
IS Cosingood Liner Fipe
Disa. {in.) Kiod end Wolght Ma(f)|Tom) | | mmg:! m
5 |3 ' SBCTION PLAT
lack pipe 0 {lo " § Lne,
-646'V 1ine,
: WIS
I6. Size Hole below casing: Liw7/§ _in. (Permit)

17, Static level _2__ft. below casing top which is f,
cbove ground level, Pumping lml._l}ﬁ.ﬁ. when pumping ald

b2 {°¥_Lhours. '
18' PQW'I‘IONB PASBED THROUGH THICXNDSS m&t
Clay . 3
Ling 8 1
(CONTINUE ON SEPARATE SHEET IF NECESSARY)

SIGNED E, C, Vehling parg__Jwe 30, 1971 I

OWededl ¢



o
aaaa

7
y Grundy 17-063<77470-00 u;“L;"

GEOLOGICAL AND WATER SURVEYS WELL RECORD

Vell No,

dritler Knorim, Phitlip €. Licanse Wo, _102-66Y
11, Permit ¥o, __ 112622 Date _ O53V/B%
12, Vater from _tock 13, County __Goundy- -

at depth __80 to_ 200 ft, Sec, 3
14, Screent Diam, in. T, B0

Length:____ft, Slot Rge. BE_

Elev, _

15, Casing and Liner Pipe WSV sV

Dimn, (in.) | Kind and Veight | From (f0)| To (ft)

I B 0 ]
L

16, $lze hole below casing: ___3 _in.

17, Stetle Level __B0 ft, belou cosing top which is __L____ft.
abeve ground tevel, Pumping Level __ 160 ft.uhen puming ot ____
g f hours. ~

18, Formations passed through Thickness | Bottom -
top soit 2 l
clay H 8
rock % &8
hard & soft shale () 15
rock 4] L




\\" 'A
" UESTED AND HAIL ORIGINAL T0 STATE S,
OF ENVIRONENTAL HEALTH, 53§ ¥EST |
DO NOT DETACH GEOLOGICAL/WATER
R0PER WEI”. ' ACATION~ S

CEOLOGICAL AND WATER SURVEYSWELLRECORD |

| - [ a1 o
- ), Prop _LLHL / .

(b)6)
Addres I
Driller =2 Licetbe No. 243
. Permit No. .07 YAl sl
1. Water from =504 om0t 2040 /13, Conaty
ot depth i Zh. Sec. %
{. Screen: Diem.____in. Twp.
Length: __#. Slot Ree. L4
' : Elav, — XJ—
5. Casing and Liner Pipe .
Diee, (fn) Kiod usd Weight From (Pt} | To (1) Locm:u -
v |~ SECTRN PLAT
- sant Treil-
MeIntoch Subd.,

:6. Size Hole below casing: .~ in. - S¢ (Perudt) .-
1, Static level 1. below casing top hic is o)
chore qouad level. Punping level 724, when pumping o

- gpm for _/_houxs.

18, . FORMATIONS PASSED THROUGH THICKNBSS Dlm” a’

Yo

Youl

WA

o

il

NI

L

o0y W2t |

oy

B



REQUESTED AND MAIL ORIGINAL T0 STATE
AU OF ENYIRONNENTAL HEALTH, 535 WEST
91, DO NOT DETACH GEOLOGICAL/¥ATER
2 PROPERMELL LOCATION,

-~

-

CEOLOGICAL, AND RATER L RECORD

10, Propesty i )
Addres
Driller <2
11, Permit No. 1
12. Water from 22 dad IR2_¢ 13. Comty
ot depth W to 2SR, Sec. _-Ié_/
14. Sereen: Diam, in. Twp. S9N
Length: . #. Slot Roe. FE€_
Elev, e
18, Cusing and Liner Pipe
Disa. (in.) Kind and Welight foo (P To L | c:%gx .
- ’ 7 144 /| memon pLat
g | NS S il
(pernit)

16. Size Hols below cosing: ™" in. :
17, Static level ._S@ft. below casing top which ‘xsd;___ C e
above ground level. Punping 1m1_,0_’(2 ft. when pumping ot Ny

gem for _/_bous Submersible pump set at 140

DEPTH OF
l§,  PORWTIONS PASED THROUGH THCKNBSS |DEPTH O

/_AQ_/

33

L4

{CONTINUE ON SEPARATE SHEET IF NECESSARY)




QUESTED AND MAIL ORIGINAL TO STATE
} OF ENYIRONHENTAL HEALTH, 535 WesST *

00 | DETACH G LOGICAL/WATER - b

PROPER - 0CAT o
GEOLOGIC FELL nzconu |
| 16 gl |
10, Property . / ‘!
Address" h
Driller N2 T Xl e ; U5

11, Pernit No.
12, Water
ot depth S .
14. Screen:' Diam. Twp.
Length: _.__#, Slot Ree.
Elev, o
15, Casing and Liner Pipe ,
Disz. {in) Blod asd Weight Prow ()] To (1) Siov
LOCATION IN
" ¢ 1%/)/] seTion pLat
(Pemuit)
16, Size Hole below gsing:__o2J_ in,
17. Static level fi. below casing top which is_tL_ﬁ
chove ground level, Pumping Jevel £2(J Ht. when pumping ot
qpm for hours, 4
18, PORMATIONS PAYSED THROUGH THICKNESS | DEPTE OF

Y
90!

&/,

(CONTINUE ON SEPARATE SHEET NECESSARY)




= A, STATE OFFICE BULDING, SPRNGRIELD,

IVEIIEY ANU AL UMIGINAL 1V JIAIE VE=" R

AL / V!ATER SURVEYS SECTION. BE SURE TO

L e R

12, Water m_\;u;xg_smﬁf_ 13, Comty §
orastion

ot depthL_J‘_O_ to 1008, Sec. ¢

1. Screen: Diem._____in, Twp. 24
Length: ___R. Slot Ree. \

Elev. 308 T {

13 Castng and Liner Pipe

P e L b e

Dl (:L) R 5xéu: lnfl Polght B;m To (M) é’éﬁ% &r
- i 4
J \;b SE W St
(Pemi'c)

16. Size Hole below casing: 5

17, State level D . below casiag top which 1;___)______&
cbove qround leve], Pumping lmilaaﬂ when puping ot A0,
gpm for ] hours,

18 FORMATIONS PASSED THROUGH THICKNESS ng’%&'

o0 ok oy

QBN g__é%z
U ESTBLE B
Spud Srowe 45 N0
WImE sgm: 20 100

(CONTINUE OX SEPARATE SHRE: IF NECESSARY)




U QEMED ANU WAL UNISNAL 1V AL VE» b

§, STATE OFFCE BUILDING, SPRINGRELD, '!
cAL/wm SURVEYS SECTO. BE SUAE T

11, Permit No. _ ‘ .
12, Woter from 513, Couty.
) 1]

’ atdepthu.o.to f. Sec.
1§, Screen: Diom,_____In. Twp.
Longth: ____ft. Slot . Boe.

13, Casing and Liner Pipe

Duotn)] Kbt Vaigy | ea(riTo)] SOV
i o { SECTION PlaT
S B3 mb&f Qo 2%, Subdv
¥E SE (Pernit)
16. Size Hole below cusmg_s___

sty ry AT I
above ground level, Pumping lml&b.ﬂ when punping aL_Q_ i
- om for .L.hours. ) i

;3‘ PORUATIONS PANED THROUGK | Tacraam |DEFTOY i,
P Sl PNE
hmpSouE

Suonr, |50’ J@%Z_

(CONTIWE ON SEPARATE SHEET [P NECESSARY)

Lk e |
DUNTY %203



5, STATE OFFICE BUILDING, smucnm. o ")
AL /WATER SURVEYS szcnou BE SURE 0

GESJLOGICAL D YATER SUR 0 ( ‘
Valter Le N
10, Property

Add

clrf“-«.‘,vl ¥ ] 4 ' 3
11 Permit No. a7 Date L=
12, Weter .o.’I' 13, Com

o 08

ctdepthﬁ/ito,[dﬂﬁ o B
1. Sereent Diom._____in, Twp

Length: ___#, Slot Ree. ¥

Elov, e 1=
18. Cosing nd Liner Pipe _
Diom (o) | Kind wnd Wit Pron (Im To (1) m“f?&; g’
I .19153 Lk | 0" T e
S8 (Pemnit)

16. Stze Hole beloy cuslog: s~ 1. .
17, Statle dovel 2L K. baloy casing top which hH b
bove qroung lovel, Pumping JovelA I, whan pusping o

gpm for __/_ bours.

~

18 FORMATIONS PASSED THROUGH THICKNES my
A
42
5‘7/ /m/ ' }

(CONTINVE ON SEPARATE SHEET IF NECESSARY)

g /. 22

e s o,
e .



T

( )

uﬁt eV N.WHML VRIVINAL IV 2 1ALE
WER HEALTH PROTECTION, 535 WEST
DONOT DETACH GEOLOGICAL/WATER

‘ROPER 'v":n':l_ocnu"'.l . ,g:. e
GEGLOGICAL AND WATER SURVEYS WELL RECORD
“yted 2020
0, Propert ¥ell No. 0

Lulhamn - _
1) Pernit No. 240 Date 2
2. Veter from . 13. Comty

cdluldy  se 3k [}
4, Scresn: Diom. I, Twp. 2
Length: . Slot Ree.
Elev, ——
15. Casing and Liner Pipe ket

Dlaw: (ln,) Kind e2d Weight Iroa (M) o () mﬂ'g. o

_ ' ' RETON PLAT
e Bk 4 T
—{Feather Sub, '

section(peruit)

16 Slze Hole below cosing:

1. Statl lvel . below casing top which is oo B

above ground level.. Pumplog level ___ ft, when puzping otee
opm for ___hous. gub, pugp set at 30‘,,.l£

1§,  PORNATIONS PASSED THROUGH

I WirN

Lol 20 |1t




[

/
b

| . T
YIS v 13

OF ENVIRONMENTAL HEALTH, 535 WEST
DO NOT DETACH GEOLOGICAL/VWATER
ROPER W 3 LOCATIO("

Driler & S bt
1, Pormit No. A
2. Water from b

WESTED AND HAIL ORIGINAL TO STATE S

ot depth ﬂl to Mﬂ

4. Screen: Diam.

Length: ___#. Slot

5. Casing md Liner Pipe

Dia. {in,) Kind and Welght From (P} To (L)

SHOY

LOCATION N

X Qe ' U] seon pLaT

i6. Size Hole below cusing:

toch SE
(Peruit)

in,
7. Static level Bbft below casing top which is_i\__mii-
* above ground Jevel. Pumpmq Iml% ft, when pumping ot

gpm for 3 hours,
(8,  PORMATIONS PASSED THROUGH THICKRESS |DEPTH OF

¥ Sy O a8!

LinkSWF 3!

(CONTINUE ON SEPARATE SHEET IF NECESSARY)

1P i 492 |

| sxmmiﬁa;@i\é&.)mém

N
Be



.’,‘\ 0

THUE uuu.umu, SR,
SURVEYS SECTION, BE SURE TO

S

3 ,,"A\, :

GEOLOGICAL WATER SURVEYS WATER WELL HECORD

Completed

813-08
Yexr _2.68

10. Dept Mmas apiebineral naemit Mo, OU39

L — 1. Comtfirundy

otdepth _ _to____£t. Sec.
14, Screen: Diam. i

iz,
Length: ____f. Slot Rug.
00 hst 5B SR 58 1B Elev,

15, Cosing and Liner Pipe

Dism. (i) | Kind snd Wight From ()} 70 (1) | wumr?:n .
6 |Oalv, Seamless 0 |50 | feoToR AT
5 | Galv, Seasless 286 |36 po-das |

: _ ~30- 370 -
0N

16. Size Hole below cosing:=7/8 _in. SEfc SESIR .

17 Statie Jevel _185_ft. below casing top which is___(Pexst) & ¢

above qround level. Pumplag level 260
g for 3 __bours.,

vienpuplog 2 38

18,  PORMATIONS PABSED THROUGH mcmé WT
top sedl 38
Lrayel 1 1
S 2 _ 18
Shale d 0
lim s
Sand Stone 10 1100
Lime 1 (See roverse gide) - m5 105
(CONTINUE ON SEPARATE SHEXT IF NECESRARY) ‘

SIGNEDE, . Yihlip, Prasidart  DATERugust 24, 1968 l

[z,




-~ AL/WATER SURVEYS SECTION, BE SURE 'I'O

JEILY AW mr vmwm\. v iRty e ' v DL

. STATE OFFICE BUILDING, SPRINGFIELD,

2 e o
@ GEOLOGICAL AND WATER SURVEYS WELL BECOBU

o rg——— 4 a—

laletel Jbje) m—%-r

10, Propert

Addr

Driller nOCH cense No. LXQ &
11, Permit No. = -‘.'L%____‘Q]{
12 wmermkmmmtﬂ_ 13 County ‘

atdepthﬁa_to\ﬁ Sec. '
1. Screen: Diem.______in. Twp.

Length: __ft. Slot___ Ree. . ¥

' 3T — .

13, Casing and Liner Pipe

Dlags. {in.) Kind end Wolght From ()| To (PL) Louw#:n ll .

YN ( /1 wctron AT
|5 BDa \She | O LG T
HoIntosh Sub
- SE W SE i .
16, Size Hole belgw casing: _5__ t) ] .
17, Statle level&l{t below casing top which is |

bove ground level. Pumping Jevel 38 ft. when pumping ot L2 :
pm for L bours, |

18 FOMTIONB PASSED THROUOH THicoes (RDPHOY
Too Sai g -
NV ks

L ESTAUE Lo |0
Suslp h57jas”
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EQUES.TED AND HAIL ORIGINAL TO STATE
) OF ENVIRONHENTAL HEALTH, 535 WEST

', 00 NQT DETACH GEOLOGICAL/YATER
PR AL Lochri.

11 Pecnit 15 V-aralit/i
12, Water o ..m

ctdepthi@_t SeenZh
14, Screen: Diom. . in, Twp..
Length: ___#. Slot Rqe.%)
' Elev, e
18, Casing and Liner Pipe
Dhaas (ja.) Kind aad Valght Prom (Ft) | To (FL) x.oc:mﬁ:nm o
- SECTION PLAT
KoLl /P27 e ﬂr.ot 17, Neloe
toch Subd., SE .
| (Pomit)
16, Size Hole below casing: ﬁ
17, Static level A31. below cumg which is B0

above ground level, Pumping level ft. when pumping at,@
gpm for bours,

8. FORMATIONS PASSSD THROUGH THICKNESS DIW, or

;L' /

(CONTINVE ON SEPARATE SHERT I NECESSARY)
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Soil - John B, Millls 0 2
Sandstone 2 Vi
Limestone % 5 -
Shale 2 | 12
Limestone 15 | 2%
Shale 55 | 28 .
Limestone %8 | 5
Shale 5 ) W |
Limestone M | W®8
Shale %8 | /2
Limestone 92 | 48 .
Sandstone 633 |
Shale 639 .
Sandstone 857
Limestone 692 .
Red rock 695 '
Limestone LV
Shals TR
Sandstone - 78
Limestone ™™
Sandstone ™
. Limestone

(0. (Gt

et ILLINOIS GEQLOGICAL SURVEY, URBANA

dRweus ™ sy " =

Static water level 76’

29" hole to 181'9"

Casings 26" pipe cemented in 161'9"

Specitic capacity = 0,65

Punping test and water analysis filed in Grqund/¥a
§.5.,#30332 .

Log of production test filed.

RN

JOMPAY Combnwéalth Edion Company

a  Dresden Nuclear Power :Plantw. | T . 1
WEDALED 1957 toumy o, 908 ‘
wrvomrry  John B, Millis :
5100t - T AN

po
g

OEATION ~ AONI v



-1 -

This well was drilled deeper by E.C.
Wehling December 2k, 1963 under permit
# 7010 "
Line b 1182
Shale 1 18y -
Shale and lime 16 1209
Lime 6 1
Line and shale sandy 15 122
Line | 3 1209
Line and shale ' % 1265
Linn =~ 5 135
Line - gandy 19 132
Line 1 1330
Line sendy 13 1%
Sand b 195
Sandy lime 3 1392 ;
Sand 2 e |
Sendy 1ine 5 W
Sand | 401 2y
Sand and shells ' % 11
Samd 11 1185
Shale, sand and lime - b 1"
Sandy 1ine 6 1095
Lime k 111 .
Total Depth 1499
Size of hole - 19" .
Static water lovel - 158" below casing
top; Non « pumping level « 174!

Caging: 20" black pipe frem 0 - 78D
Length of airline « 600"
Well Test Data filed.
S5 # 56258

- Work on the original well wes also don ~

/by Wehling Well Works, '

V (ommomuealth Ediran fin. ym—
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e ILLINOIS GEOLOGICAL SURVEY, URBANA

rPEE ™ Released 1-]-58 byMima) To | m
B ~John B, Mi1lis ! ,
Sumary Sample Study by G R, [Earicn 9/57
TENNSYLVANTAN SYSTEM :
Sandstone, silty, calcareous, light
qry t0 white, fine to medium, anquls
conpact to frisble, micaceous 5 5
Sandstone, silty, calcaveous, light
qray, fine to medium, angular
{ncoherent, micaceous 0| - yii]
JRDOVICIAN SYSTEM
Cincinnatian series :
Maquoketa formation -
Dolomite, slightly calcareous at top)
light qray to white, fine to mediun -
‘1ittle coarse, crystalline a 32
Shale, dolomitic, brown to grayishe
brown, biittle to tough; interbedde
with little limestone, very silty,
dolomitic, brownish=gray, fine,

137

crystalline pX. k]
Shale, slightly dolomitic, brown,

tough? to brittle, little weak 50 15
Hohawkian series :
Galena formation ‘
Dolomite, slightly silty, light buff
to buff, very fine to fine, cry- S
stalline % 150
Dolomite, slightly silty, light buif) "
fine to very fine, crystalline
Dolomite, s)ightly silty, 1ight buf
to buff, very fine to medium,
. Grystalline .
y Dol?mtia, d ightly silty, Mght buf

4 190

wMpy  Conmonwealth Edison Company

W Dresden Nuclear Power Plant we. 1 ?
WTE DR 1957 cowry wo, 908 '
Wmony G, H, Enrich TR
aounon 10" Et, < TM ' SEERAEYS Lok

OOATION  AOAN V1. Asmee .o




o ILINOIS BEOLOGISAL SURVEY, URaAMA
Thisizees

(17N~ 20N =6 F) - 4!|;.: :

Sinh

T

+ dolonite, sandy, silty, light gray

~

rl\mn'nms‘ th Bdlane Mamuiwre ™o Ao e

“fine, little medium, erystalline-

Dolomits, slightly cherty, slightly
silty, buff to light graylsh-buff,
fine to very fine, little medium
crystalline

Dolomite, slightly silty, buff to
light grayish=buff, very fine to
fine, 1ittle medium, crystalline,
slightly cherty at base

Platteville formation

Dolomite, silty, gray, buff, very
fine to fine, slightly mottled

Dﬂomite, Silw, light b\lffto
light gray, very fine to fine,
crystalline

Dolomite, silty, Light buff to buff
gray, fine to very fine, granular

Dolomite, silty, light buff to buff
very fine to fine, crystalline

Dolomite, silty, buff to brown, ver|

fine, crystalline, slightly speckl
(I'Qd, blaCk)o

Dolomite,, slightly silty, light bu
to grayish-buff, very fine to fine
crystalline

Glenwood formation

Sandstone, very dolomitic, silty,
lght gray, fine to medium, little
coarse, rounded, frosted, incohere
compact; grading to trace of

- extra fine

Chazy Serfes

$t. Peter formation

Sandstone, white, fine to medium
roundsd, frosted, incoherent

Sandstone, as sbove, silty

R 5 NS o JERMERE - - S

—

Sandstons, silty, light gray, very

_"I_?I "

49

0

-8

0

15

Bh

d
f

b

0

18

2

18

385

380 .
415 é?;
-

468

41
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w 3 HAINOI GEGLOQIGAL SURVEY, URRAKA

Seuts Nowm| T Boteat

rounded, frosted, incoherent to
friable 18 535
Sandstone, light gray, very fine

to fine to medium, rounded, frost-
ed, incoherent to friable {70 605
Sandstone, as shove, silty 20 625 -
Snadstone, vhite, very fine to finey
1ittle medium, rounded, frosted,

incoherent 8 633
Shale, sandy, slightly glauconitic,
lght gray, weak to brittle 6 639

Prairie du Chien series
Shakopee formation
Dolomite, very sandy, slightly silty

lght gray to buff, very fine to
extra fine, crystalline; little

sandstona, dolomitic, 1ight gray, ,
very fine to medium, rounded, oo
frogted, compact 18 651 -

~

Dolomite, buff to gray, extra fine
to very fine, crystalline V<) 680

Dolomite, slightly silty, brown to
buff, fine to very fine, crystal-

line : 12 692
Dolomite, silty, buff to reddishe
brows, very fine to fine, crystal- B
line 3 - 695
Dolomite, slightly cherty (oolitic)
- slightly silty, light buff to
grayishebutf, very fine, crystale
line i ™
New Richmond formation

Shale, sandy, white to light gray,
wegk - 3

Sandstone, slightly dolomitic, white
fine to medium, ittle coarse,

rounded, incoherent, little compact 5 738

KX
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oy IRLINOYS GEOLOGICAL SURVEY, URBANA

iy . Thom! Ty it

Dolomite, buff to grayish-buff,
very fine to fing, crystalline |17
Sandstone, white to light gray,
very fine to coarse, rounded,
Incoherent 10
Sandstone, silty, light gray, very
fine to fine, little medium to
coarse, rounded, incoherent, littl
compact . _ 10
Oneota formation
Dolomite, buffish-gray, little |
pinkishebuff, fine to crystalliee| 5
Dolomite, little gray to light.
buffish-gray, very fine to fine
crystalline 5
"Limestone " : 3

[, -]

T

765

m

I8

Co
(AmmAnnat bl TP oL A Aaaden WY LLS ZAL .
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Laose rock 0 5% .
Sandstone 3 3
Sandy Line 3 | 2
mme ' Zh 62
Shale | 1
Line 15 | %
Shale 1w
Lize ¥ | o
Broken Line, shells and shale k0o |, Lot
Lime W | ke
Sandstane 42 | b v
Shale s | %02
Sand 52 | ok
Sandy 1ins Skt 51
Spale 515 | 58 -
Sand o8 | 5 o
Sand and shale 7 | 9%
Sand %3 | 61
Shale YR
Red rock 00 | 702
Line 02 |15
Red rock 0 |0
Lims w | 7%
Sand % |10
Shale % | M
Lime (G I
906'6" shale treakl -
JAL. T 908 1022
Red rock 1022 {102k |
Line, eruds oil noted L2l - @5 .
sonrr - Bechial Corporation
W Dresden Nuclear Power Sta, w02
WiEpaiu 1957 wouiry 10,907 -
WhHORMY Jack ¥illis -
LEVATION 5330' Estimatad « T.¥

-

7N

v)

D VS5 58) ,@.z

wi ILLINOIS GEOLOGICAL SURVEY, URBANA
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Sl

Dk Ty htom

Snale
(ine
Sand

3and and line
Jandy lime
"ims and shale
Sand

Lime

Line and shale
- Sand

Lime |

-3end

848429050

Nashtal Aawace 1. .

1308 Q33
by
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il ILLINOIS GEOLOGICAL SURVEY, ‘URBANA ¥
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 Sumary Sanple Study by G, H. Enrid /%57

2LEISTOCENE SERIES B
Soil 2 2
Till, yellowsh=buff, oxidized, leached 1 I
No Sample 2 9

ZNNSYLVANIAN SYSTEN
Siltstone, slightly sandy, dolomitic, .
~ micaceous, gray, weak, trace of -

coal P <
No Sample 10 1B 3

RDOVICIAN SYSTEM
Cinginnatian series
¥aquoketa formation
Linestone, very dolonitic, white to
‘lght gray, fine to coarse, cry-
~ stalline | 19 W
Dolonite, very calcareous, light
- gray to lght buff, fine to coarse, : :
- erystalline 10 60
Dolomite, very calcareous, siightly
silty, light brown to light gray,
fine to mediun, crystalline; litt)
shale dolomitic, 1ight greenishegray, '
brittle to weak, slightly laminate 7 67
Shale, dolonitic, biown to brownish.
way, Yugh to brittle, little
waaky slightly laminated 60 vy
‘oharkian series
Galena formation .
Dolonite, light buff to qrayishebuff,
very fine to mediwm, cyystalline |19 145

towpary - Bechtel Corporation

" Dresden Nuclear Power Statioms 2
OATE DRRLED } 957 WY, §o0
Mmim G, §, Enpich ‘
oo 530-Estinated = T, 5.

LARIBAL
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Sty Tk Te | Deem
" Dolomite, slightly silty, buff, very | |
fine to fine, crystalline 10 15
Dﬂlomite, buff to graYiSh‘bUff’ ,
very fine to fine, crystalline | 5 160

Dolomite, slightly calcareous,
slightly silty, buff to grayishe
butf, very fine to medium, cry
stalline - 30 190

Dolomite, slightly silty, buff to
grayishebuff, very fine to

medium, crystalline 15 v
Dolomite, buff to grayishebuff, i
coarse, fine, crystalline pa 20 |

Dolomite, buff to grayish-buff, _
very fine to medium, crystalline, L
slightly speckled, (black) 10 %

Dolomite, light buff to light gray- v
ishebuif, fine to coarse, crystal- :
line Pl %0

Dolomjte, buff to light grayish= ‘
buff, little pinkish=buff, very
fine o fine, little medium to

coarse, crystalline 20 | 20
Dolomite, pinkish=buff to buff, |
fine to coarss, crystalline = {15 & o

Dolomite, slightly silty, light
buff 1o graylsh=brown to gray,
very fine to medium, crystalline |20 5
Dolomite, slightly silty, grayishe
brown to brownishe gray, buff,
fine to coarse, crystalline b - 1340
Dolonite, slightly silty to silty,
buff to grayishebrown, very fine t*
fine, 1ittle nedium, crystalline |15

Platteville formation

- Dolomite, calcareous, silty, gray

7~ Yo little buffy very fine, cxystalline | 77

3%

Bochtel Corporation  Tratdan ielasm Dawe
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Boton

Slightly mottled
Linestone, dolomitic, silty, gray
to buff, very fine, crystaline,
mottled
Shale, calcareous, light green,
brittle to weak
Dolomite, buff, very fine, little
fine to medium, crystalline
Dolomite, slightly silty, buff to
brown, fine to very Fine, crystalq
line
Dolomite, trace of sand, slightly
silty, lighte buff to buff, very
fine to fine, crystalline
Glenwood formation
Sandstone, silty, slightly dolond t]
- light gray, very fine to fine,
little medium to coarse, rounded,
frosted, incoherent little, com=
pact
Shale, slightly sandy, light green
to'light gray, brittle to weak
Chazy series ‘
§t. Peter formation
Sandstone, whits, very fine to medi
little coarse, rounded, frosted,
incoherent
Sandstone, silty, light gray, very
fine to fine, Jittle medium to

coarse, rounded, frosted, incohere
No Sample

Sandstone, ight gray, very fine to

mediun, little coarse, rounded,
frosted, incoherent

Sandstons, Light gray, very fine to
fine, little medium, rounded,
frosted, incoherent, 1ittle, con

15
@
5
2

25

10

<>

H

%

m

15

ntl0
§

30

310

410

a5

&5

| a0 -

i -
9

CR

525 .
530

%
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L] ) Tidot|  Tw boikw

Shale, light gray to light greenish-
gray, brittle to weak 18l | %80
Sandstonsy as above 615
Sandstone, white fo light gray, very
fine to mdium, rouﬂdad, fmsted,
incohezent, little compact k1] 652 -
Shale, slightly sandy, light brown
to light grayish-brown, tiotgh
- little weak 3| 655
~ Sandstone, silty, light gray, very
fine to fine, little meditm,

rounded, frosted, incoherent 5 | | 660
Sandstons, lght gray, fine to coarse, |
rounded, frosted, incoherent 2 662 -

Prairie du Chien series
Shakopee formation '
Dolomite, silty, light grayish-brown
to lght pinkish-brown, very fins,
crystalline 8 670
Dolomite, slightly sandy, slightly
silty to silty, light buff to b
little light gray, very fine to f
crystalline -
Dolomite, silty, bromn to buff to
redish-brown, very fine to fine,
crystalline 15 m -
Dolomite, slightly cherty, slightly | e
ish-bromn, very fine to fine,
crystalline 20 730,
New Richmond formstion
Sandstons, slightly dolomitic, light
gray, fine to medium, little coarsp,
rounded, incoherent, compacts littl
dolonite, very sandy, light gray to
lght buff, very fine/crystalline,

to extra fing/ s

U Rechts] Carmaratinn  Pracdan Nuslesr Dowel

_g&

%
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e k| Ty e

Dolonite, trace of sand, silty, buff
~to brown, very fine to fine, little
nedium, crystalline 15 760
Sandstone, light gray, fine to nedi ,
little coarse to very coarse, rounded,
frosted, incoherent,little compact;
little dolomite at top, slightly
sandy, slightly silty, light buff 4
lght gray, very fine to fine, cry= ‘
stalline 10 0
Sandstong, silty to very silty, liN
gray, very fine to fine, little
medium to very coarse, younded, ine

coheyent, compact, L 78
Ongota formation | C
Dolomite, silty, lttle buff to pinke ‘

ishebuff, extra fine to fine, cry=- .

stalline : 10 | %

Dolomite, slightly silty, light grey
to pinkish=buff, very fine to fine,
little medium, crystalline,

slightly cherty in lower half, 30 8%
Dolomite,slightly silty, white to

Ught buff, very fine to medium,

¢rystalline 15 840

Dlomite, white to light buff, piok,
very fine 10 medium, little coarse, |
erystalline Ky} 81

Dolowite, chesty (oolitic), Mkt |
buff to buff, very fine to fine,

. Uttle medium, crystalline 45
No Semple 5

Dolomits, slightly cherty, (oolitis),
silty, light buff to buff, very fin
to medium, crystalline 10 03
Dolondte, very chez’cy (o0litic),

ety o
Lk P

88

ORE
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Dolondte, cherty to slightyichinty
(ooliticy silty to slightly silty,
trece of sand, light buff to buff,
“extra fine to fine, crystalline {30
Dolomite, very cherty(oolitic), slightiy
sendy, buff to orange; light gray,
very fine to fine, crystalliney
sandstone, silic, white to light gray,
nedium coarse, compact 10
AVBRIAN SYSTRM
St Croxin series
Trfipealeau formation
Dolomite, light gray to buffish=gray) .
~extzd £ine to very fine, crystallinb 10
Dolonite, argillaceous, light gray
to graylshsbuff, very fine to fine,
- crystalldne 5
Dolonite, very silty, pinkishebuff,
gray, very fine to fine, crystallinélo
Dolonite, slightly sendy, slightly |
silty, lght buff to Mght gray to
pinkishegray, very fine to fine,
crystalline 1
Dolonite, silty, light buff to gray=
{sh=buff, very fine to fine, little
nediun, crystalline |8
Dolomjte, slightly glauconitic to
glavconitic, sandy, silty, buff to
gray, very fine to fine, crystallinFS

Dolomdte, silty to very silty, grayl
brown t0 graylehebuff, very fine to
fine, little medium, crystalling
slightly mottled ®

Dolonte, silty, light buff to buff,
greylshebromn, fine to medium,
crystalline . 18

Franconta formation

Dolonite, glauconitic, sandy 0 very

oy
P S

1055

1135

1005

W
10407

Vi
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sandy, sJightly silty, light green=
ishebray to pinkishebuff, fine to |
nedium,- crystalline, tragd shale, :
sandy, green, weak 12 120
Sandstone, glauconitic, dolomitic,
silty, light greenish-gray to buff, S
very fine to medium, incohexent |13 23
Sandstone, very dolomitic, glaucone '
itic, slightly silty, light gray to
light greenishegray, very fine to
fine, rounded, compact,to incoherent;
- grading to dolomite, glauconitic,
sandy to very sandy, light greenish
gray to gray, fine to very fine,
crystalline 22 1256
Sandstone, glauconitic, dolomitic, ' i
silty, bromishgray to greenish-
gray, very fine to fine, compact {0
incoherent; greding to little :
dolomite, as above 15 1210
‘Sandstone, glauconitic, dolomitic, i
‘silty, oray to buff, very fine,
compact, little incoherent; intere
bedded with dolomite, glauconitic,
slightly sandy, silty, brown to
light gray, fine, crystalline 56 13%
Ironton formation
Sandstone, slightly dolomitic, light
gray, fine to coarse, rounded, ine
coherent; intesbedded with dolomite,
sandy, buff to brown, very fine to o
medium, crystalline 19 14
Sandstone, light gray, fine to :
coarse, rounded, frosted, incohe °
erentj interbeded with dolomdte,

sy budt tp brom, st Ele ‘j ,

fine cryst 1 1375
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Sandstone, as above; interbeded with
lttle dolonite, as aboves |15
Sandstone, slightly silty to silty,
lght gray, fine to coarse, rounded
frosted, incoherent, interbedded
with little dolomite, very sandy,
buff, very fine, crystalline P ]
Sandstone, slightly silty, light
gray, very fine o coarse, rounded,
frosted, incoherent 2
Sandstane, slightly silty to siity,
light gray, very fine to mediun,
little cosrse, rounded, frosted,
incoherent | 10
Galesville formation
Sendstone, slightly silty, light
gray, very fine {0 medium, rounded,
frosted, incoherent 5
Sandstone, licht gray, fine to med-
jum, rounded frosted, incoherent
to frishle ' 3
Sandstone, silty, light buffishe
geay, very fine to fine, rounded,
frosted, incoherent to frisble §
Sandstone, light buffishegray, fine
little medium, rounded, frosted,
incoherent to friable 20
Sandstone, very silty, light gray,
very fine to fine, rounded, frosted,
frisble to incoherent 1.5
Sandstone, light buffishegray, very
fine to fine, rounded, frosted, :
 Incoharent 18

-

"~ Bechtel Corronstion

Pecsdan Tnaleom Pos

113%

DL

1435
T

-
1465
o
1480
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i ILLINOIS GEOLOGICAL SURVEY, URBANA

Sin T !H;: Te ot
No, 6801 B, Line ZOO‘H.nneEH.Q': -
oElav. o J L_JU 1 No,fﬂ?
Topsoll, dark brown 09 09
Sand, mediun, yellowtrown 1 210
Sandstens, grayeteown 05 ¥
Yater-level € 117
H°| 7-180' B. lim’ mlno m’ MOBO
Elev, 515,8
Topsoll, daxk to 20 20
Sandato;n, my—%‘mw NOI}L Il Bl
Vater-Lovel @ 277 |
No, 81801 §, line, 7001 §, lipe W.l!i
Blev, 518,0! _f _AZ
“Topacd] wmﬁ Lol | 20
Sodstons, gupobi | g

See maps -~ fil8 mo, 103,072, 231, +aeta 117

wmcmmdfhﬁhoncu!pw ot al,
wiw Dresden Buclear Power Statlon w
e Jupe 1955 COuRTY K,

wnrt Drillep's logs-Plitoburgh Tootlng
kv m‘m -

TN
o

L
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Shree ] T | tm

Bo, 10001 £, Lins, 700" B, lioe m.ris.

m&ﬁé p X trg ge3ja | 240

Topesil, dar

s m'm’ e COUNTY o ! b
Vator-lml 8 216"

No, 10-1000* B, line, 200! K, line m.&;n.

Elev, 5,1808'. ' v1’6 1,.6 ;
Topsodl, dazk twowd COUNTY No.. A
Sandm;;e, gay=teo Tt Mo d 1s} %]

Hutar-lml 8210 .
BO. 15'&0'30 nm, W'Emmo '

Elev, 516.3;& "y 2
Topaoil h'om- .

s UNTY No.. L2 TR

B0, 191801 B, Lne, 4201 K, Lime SW.IB,
Eley, 5150“

‘Topsoll
°"‘°’,W courmruo,:f o

ey

‘o0 naps —~ 2116 0, 403,072, 13-L, me Ry

oy Cormonwealth Bdison Compary of al, .

e Drosden Fuclear Power Statlon

owme omuzp June 1955  comTrm

coeny hohy Drillerte logePlttaburgh Testing i
J&“‘mf‘ abeatery, |3

-
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T busm

!

(RDOTICLAR SYSTEM
Yaquokets farmation
Divine limestons member
Tingstons, course grained, hard,

Sems, mumerous pyritie green
Dolomite, mediwn grained, hard,

" Dolonite, fine graloed, locally

Sbale, caloarecus, sofé to firm,

Lower shele '
Shale, fira, silly, laninated,

SOMPARY C&mmalth mioon Gcmw o nl
wen Dresden Nuclear Pover Station w 20
o owu ot <Fov, 1955 coantymo. P58

wmioary Care 8, \
o §21.5m by B0, & GRE,

opeod] and L.5¢ deconposed hn#stone

vy lght gray Yo Lght
gray; fractured and weathered 27!

partings; irreguler pyrite mastes

near base

vuggy, lght gray; muerons
shale pertings; scattered pyzl

sLightly wggy, ey nay par
and vavy laminek of gresn
yritle

luninated, grayish green; bedls
troken

grayish trown; locelly calesroqus;
nany umvesthered fractures, som

nearly vertical, others inoline
sbout €0, 45, mdzodugms d
axie of core; fractures ab A1
44'-&5' 47'-%3' 52'-5&' 57'

AAS = .
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w " LA GEDLOOIOA SUVEY, RN

ten Tow| 9 | Wem

Stals, 13 above, MMP]‘P
duk grayleh trow; frastmes 4t
%161, 96'10'-97'8'
m: fira, grayialh groen, pyritle

Galena dolozite
Dolonite, medim grainsd, hu'd,
gy, Light gray; green shale

o s

et
at 161681071, 112'.112'6!, 1,134 .
LA 117'-117'9', 120123 R

(B

See maps - file no, 403,672, ﬂ'l’ h”tq 117
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nts Thdoow| T

FLEISTCCENE SYSTEM
Not sampled 0

FENNSYLV AFTAN SYSTEM
Swdstons, medim greined, md y
slight];v veathered, trownish
Sandstane, nediun grained mlcacpous,
caloarecus, gray; ooal 1]
91101, w.y,umu

mnwmun SISTEM
Yaquoketa formation
Divine limestone member
Limstons, coures graived, hand, very
Ught grey; oare {n shert segnents |

vuggy, grey; partings and wavy Lamings
of green shale; shale filled fracturs
A
Shale, ealearecus, soft to fim
lﬂd.mhm: grayish groen.

Sme’ ﬁrm’ sﬂtY’ m&u, RIAY130
twown; locally calearecus; fracture
\ 66'1.'-67'2" L83, *90 0119

Shals, fimm, grapish green
Galens dolomite

Dolonite, madtm gratned, band,

b

41T

ioueney Comonwealth Edison Company of o).

o Drosden Huslowr Power Statdem w02, [LT

we e Qotyeliov, 1955 comyvo, {7 ¢

o e b 5, ;

wnon 517,56 ‘ =

BCATION 210'” Yina oAAv = - i
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]

Tolskan

 Ught gray; groen shale dn
wdely spand o, e

and seans; some fractures;

broken 130132167, 138%=Li01

™ Ses neps ~ {118 vo, 4103,072, w31, de 17

-
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TR

Sinh ' Teickno

Ty Stom

PIRISTOCENE SYSTEM
Hot saxplad

FENUSTIV ANTAN SYSTEY
S&'ﬂdﬂm, rsdivm @m’ ﬁm

calearoons, coaly partings,
slightly wathered, light i

3160 ¥

GDUICIAN STSTEM
Maquoketa formation
Divine linestone member

Limestons, comrge grained, hard

Ught gray; elightly voggy, W* uy
1910

DOM'@, M\m QM) m’

Dolontte, fioe grained, locally eligh

gy, Locally ppettie, Losally sbal

Fy -l peish gy
Shals, calcarecus, soft to firm

leninated, myish goen; toadlret

Tower ghale

Stale, silty, lminated, fira, loc
caleareous, grayish brown

See maps ~ file mo, 4103,072, n3-1, +heota 117

Y

own Cccmonsealth Btocn Caapery et ol
it Drosden Nuolear Power Statdon W27
o Otlor, 1955 o, 75
amoamy O mly by GB.E, & 0,3,

LEVATION 5 ,

E PR E B

Euucbu::::::LnH—
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b : Wiow| To | W
Sandy silty, brown 0| 26
Sandstone, mediwm, brown, mbmmus ' T3
stroaks
Sandstons, finey gray, cubomccous N6
stooaks |
Sandstone, coazes, gray, carbopaceous 00 -
streaks
chale, orey | 28
Sandstone, fine to mediue, gray 20 -
Sandstons, coarse, gray, carbonaceous &0
streaks ‘

Lost drill water 0 48 %, 1
Appazent vold 46
Sandetone, coares, gray 488 .
Appazent void -0
Sandetons, coarse, gray, cubonmous 86 ¢ \
streaks ‘ ' *

- Shale, gray, dzk | 80
Conglomerate, shale and limestons, grtﬂ 10 |
Linestons, broken, with large green §le6
shale seang .
Linestone, qray, fractured: ook .
Limestons, broken, gresn shale seans 88
Limstone, gray, fractured 680
Limestons, honvycombed, Sractured, 900
grayy thin gremm shale seamy .
Shale; green, sandy 9le0
Shuley dark gray %0
Botton of Hole ' 3
Recovery -
2007 00
Thlr TYPED BY EAGINERAING SEITIOK
WmComnmalth Edfson cmpany tal ﬁ
Man Dresden Nuc, Pows Sta, w. 37 .
e oeuan Octobay 1986 OUNTY M0, 1420 H |
_ oy Dﬁllu's g . .. B2 ‘ o
© o XeAvION 5 PN “ 3 p-'. " ":"\"‘.;
N/ Loy 0 E Lo g, CfITH
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Caee sty by Gcage B Ekblaw 102645
TYPED BY ENGINEERING SECTION
o ¢are

PENNSYLVANIAN SYSTEM

Sandatone, light gray with browm
strenks, som caxbonsceous pastings,
aeditm grained, calcarecus streaks
Sandstons, fine gradned, nomcal
with a few calcareous spots, gray,
carbonaceous partings, crossbedded
Sandstons, mostly medium gradned,
calcareous, gray with carbonaceous
purtings; crossbedded, cosrser
geained dn lowar 10 feet; very cale
oareous 49* to 49'4%, and H'E" to
Sl

Wh, noncaloareous, luminated, dark
Ry

shale, clayey, heavily ulemouo. .
monlaninated

CRDOVICTAN SYSTEM

Breceis: of 1imastone fragments, wp
to 4* diameter, in grayish gresn
shale; some of the shale i3 soft
?mn clay, espaclally at the base
qouge?)

Linestone, coarse grained, greenish
and pinkishy highwangle fracture and
shale 62'6" to 63'6"; greenish clay:'i
shale (gouge?) at 63' and 686" Lo
tngh fmtmu olotwhze in core

Y

86

b

6716

OMPRAY Ceuonmlth Edison Cowpany ot al

mm m‘m lm. m. mt L 31

--§-

e mwaﬁctobor 19% oI, 1400

Mmworry - Gope

wudy.y tan
Do g B -
w"w 10 By Liod, PV-E, Line 1. 5.

T e ——_. . &
L.
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' 1) s
w 2 | iwummo@cumm.m |
- Tisw| To |

12' to 37 1008 |

M ko 42 93¢

Q@ to 4 D)

47" to 52 7.

52 o 5N ‘ oy

57" to 61'6" 8%

B1'6" to 666" 5%

666" to 72 1008

72 to 76! Y

76" to 811 B

8l' to 86 o0&

88" to 91 )

9¢ to 96 9%

One day after drilling, depth to |

wie 10 £, 2 In,

i

S vy S ———— o
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[

Dolonite, vggy, gray, mcze or less

_baokeny 4 fow high-angle fractwres
gonish putiags pyritic
@eeaish grey

hale, durk greyish brewn, #inaly
pyritic, high-angle and scae neazly
vertical fractuzes,

Bottom of hole

f’
B

b

U
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(R0n10-30M~4-5Y
g @

—

ina : Tikw

o

@ Topset]. und badly weathered o
“gandstone

AT S5 < Pl S

/ Sandstons, medim grelned, uicas o)

weathered, sott, trown and yellp
trow

/' Sudstons, madlm grained, ml
@ ealcaroous, cross-bedded, b

20N
 Bhale, nm, mu, frantred
‘ SMM, M} li v W!

calearscus, erosabodded,

ey
sl i, d romlh g |
sw’ Mim M’ v

calaurenus, crossbedded, trownial 81'

ractwed 50'6"«-51‘1

N}

RO IOTAY SIS
Maguoketa formation
__ Divine Linestons manber
Tinestone, coares gralmd, hml m
Light grayj fraotured wad
STIEREONN, bhIEEIEN |
Doleudte, mediumgraim, hard, Irugs
Ught gray; very W L
-~ oore loss 63160741, rastured
Wi
Dolcuite, fine grained, lmnv
slightly vaggy, grey) many pe
J gl lalosd of greem mm

'l
= el

’ i]& AN

OMPARY Gmmndﬂx Ot tl
ww Doesdan Fuclew Fower 8,8 ,
wre prusen Ot Bov, 1935 owrvwa. 9, ¢

~ymosm Gare stady by ¥,0,3,
pon 510,58 ‘

518, Hra_ o v =

%3
a3

o




D

- g
w 2 KA GEDLOQHAL SURVEY, UABARA
tonts Thickoom |

)

Shale, caleareous soft ) firn,
Luninated, greylsh green; ball
traken

i)~ lover ghale

Shale, tira, ailty, laminated,
grayied trovn; Locally
nay nearly vertdeal and high
frastves; core badly troken

Shale, fira, gragish groen;

~(alena dolomite
Dolomits, medim grained, hard,
vuggy, light gray; green shale
vidaly spaced partings, pockets
seans; many fractures; core

165 1hra] 7816

S60 naps == file no, 4103,G72) nh-l, ghoetd 17

) onm
900

33

e
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| o lviom| e | tew

PLEISIONEIR STSTRM |
Hob samplad 0 |29

TENNSTIVANTAN SYSTEM
Sandstons, medim grefned, mcaceous, |
calearecus, gray, locally Ught grey; L
veathered, no care 2'9"=}!; ¢ :
perting nt 1219%s siltstons 15'e=16! 251

(RDOVICTAN SISTEM
Maquoketa farmetion

Divine linestcme nember
Dolenite, medium grained, bard, ©
light grey; grosn shale
frantured, troken 26 %351
Doleuite, fine grelued, ney g
shale pertings, Lght greenish
preite along frdotares 4571
Shale, calesreous, soft to firm,
Lurinated, grayieh gresn 10
lover shals
Shal% firn, silty, luninated, gayish
trown; locally caleerecus;
49'-55" flov of gas h'cm this done
ab least 10 days; fracteres ab 6063}
6718%68130, T616%81
Shale, a8 shove, but finely platy, &
Trows; ﬁ'actma gt 821raRNEY, 107
1076", LI0W@LLLYy pyrite L16{6%

cwpwy Camaitvealth Bdison Compary et el
mon Dresden Bucleer Fover Statlon 3]
e oawn Qo eov, 1955 cowtve £ 79

- oo shy by GBE, 4 N88, [ L
u:: mon 09,5 & E r
MO BT & Mee ram. - -
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Gelena dolomite
DO].OIﬂ.tO, Mium Fm, hﬂ'd, '
vogey, Lght gray; groen ehale
in widely gpaced partings,
pockets, end seams; care frac
end {n short segments
Seme, badly breken, and grownd

568 naps ~ f1le no, 4103,072, w1, Wtﬂ DY

B
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fints Thickows

]

PRISTCEIR STSTEN
Yot sumpled

FENNSTIVANTAN STSTEN
Sandstons, medim o coarse
ulcacoous, weathared, sorb,
and yollovish trown; many
of coal and dark ghals -
Same, groy

Suittens, nedim to corros gratbid, |

nicaseous, calogreous, €rossbedied,.
fhﬁ; zany pertings of coal and dark

(EDIWIOLAN SYSTEM
Yaquoketa forustion
Divine limestone member Sl
Tivestons, coarss gralned, haed, very
Ught gray vith pinkish tone; fraow
two ot 27% . -
~ Doloite, nedlwz grainad, hand,
Light gray; Lrvoguier purtings ot
green ghale; fracture ab 3113
11, A3 '
Dolanite, fine grained, locally
slightly vugey, grey; pertlogs
vavy laninas of groes shals; prites
{1lad fracturs 46MM4T"
Shals, calearecus, soft to fim,
Laninated, grayish groen

£r

5

LB

¥ ¥

ey Gomonvealth Edtson Compary of al
w Drosdan Moolear Power Statim %23
wre owun Qb Bov, 1995 COUNTY K0, 3 74

-y G gty by G.E.E. ¢G0S,

mnou 5)1“5
nor 000 L Hea Wi A o

B8 I ok s e
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'
e o

] Ndem|  Tw

e

-

PIEISTOCEIE STSEH |
Yot sampled 0

PRINSTIVANTAN SYSTEM
Sundstons, coarse grained, tr

(3]

croasbedded, calearecus, coaly
gray; floe gralned, very fev

B1gr10", 14:.151 |

WL SYS‘EM '
¥aquaceta formation
Divine limestons pember
Uinestons, light plukish grey, ¢
Dolouite, Light gray; treciated,
“glickensided, greeu shale pariing
Dolexite, mdim grained, bard, jsl
vuggy, Ught gray; caledtobeeied
ture 50453161, green shale partln
5515561
Dolanits, fins gralned, mm BLLETL
vigey, ray; fov partings axd vev)
laninations of green shals; frgotures
ab 56t571, 58L5814%, Lurge mig ab £
Shals, oalcmom, soft to firn) lan
gaylsh grean; frasture ab 65!
Tover shale
i Shals, silly, luminated, firm, loc
| - calogrecus, grayleh trown; fradu
a’c 69'8' 70'3"

Py llth Kdil capm O‘b al il

S

MR

v Dresden Fuslear Pom Statlon w28

weoae Oobyoliov, 1955 - - cowvie 77(

sy Cate study by GE.E, & WG.S, +
YATIO 512,0 oo

N 2018, Lig, UL, w0




Tower shale

Sials, firu, silty, oeally
caleareous, laminated, grayis

trow

So0 nips == £ 10, 13,7, 13-1, dhmetq 1-17

f,
T

o
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wowComonvealih Bdtscn Coapary ot oL,

e e Pen—
St T Te | b

- Topeodl bt
Sandstone 410
Iinestone , e
Shale Te T2
S00 naps ~ £118 0, 4103072, 11, shoots | 1-17

————— S ——————e)

wuDrosden Nuolear Pover Station w28

T aa—

ummDedller s logoBitebungh Tosting

wiSle0 © Iaboratery

MHM 2”, Q Mua PPAL = =
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(-0 Gt

Sand, silty, beown
Sandstone, brown, coarse, soft
Sand, some haxd sandstone fragments,

brom -

Sandstone, brown, course
Sandstone, fine, gray, with thin bhck

goans

Sandstone,
sedns

Sandstone,

Limestone, broken, with shale seans
Shale, soft, green

~ Linestone, gray, fractured
Conglonszate, green shale and gray

1inestone

Shale, gray green

Limestone, gray, fractured, wvith soft
green shale seans

Shale, green with some trace of lime-

stone

- Shale, dark gray

Shelby tube sample from 6 inches to
2§t 6 in,

Recovery

26" 0 8
8 to 13
13 0 18
18" to 3
&t B
B to 33
3 0 43

coarse, gray, with thin black

coarse, gray

838888

o 316

Wm' $ um.. R n.. A

srzlf]

£

%
<>

78 EPEEE % !

Sy
i

f ,‘...

£

$

-

- coomrio, 1415

'I‘J ...-AP-

84 TIPED BY ENGINEEHING SECTIOR

soueny Cormonwealth Edison Coapany et al
wan Dresden Nug, Pows Stas - wd
wmoaue Ootobar 1986« - -
oy Dedllonts lop
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Q' to 52 ] |

501, £ 54" g%

540 Lo 5416° 618

556" to 58" o

58 1o 634K ™

63" to 63'6" 100%

636" t0 69" 0%

69" to 74" 88%

7 to 79" 9%

79 to 84} %

Boring Noo 39 Dresden 'iiuc. Paw. St
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Core study by George Es Ekblaw) 1017+
o core |

™ | him

il

0| 6
PEANSTLVANLAN, SYSTEN |

Sandstons, mediu to coarse grained,
wathezed) partly soft, stained
browlsh

Sandstons, medium to coazse grained,
caleazeous, most strongly calcazeous
in coxrser beds, slightly coossbedde
dark grayy cazbonaceous steeaks;
genezally coarse to very coarse bel

- &' highly caleareous in lower 2'} -
coaly streak ot 48 1 320

ORDOVICIAN SYSTEM |
Broccia of Limestons, dolonite, and
3 fow chest fragments, wp to 3" _
dianeter, in caleavosus, clayey B
mirix b
2.t 3 Inches long, gey with greer- .
ish tinge- 40
Breccla of dolonite as above in matrl
of slightly calcareous green, clayey, | :
- slickensided shale 670 -
Shale, noncalcazeous, light greenish - -
geay beds at angle of abowt 4°
froa the vertical; slickensides on
bldding planesy Sumple 68' to 68'%" . B0
Doloatte, vuggy, mere or less brokenj
Walefi110dg hgheangle frache v
N g 3
wiewr  Comsonwalth Edison Company ot ale
L m"d.ﬂ Kucs Pow Stas n 3
weomnQetober 1956 omm, 1419 s
f"‘“m c”. M S i . y
. u‘ } i ‘ }"F‘ .,-' ;.‘:

PRI C V. mes -

1
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B o : Thom| To [T

Shals, noncalcareous, greenish, frece
tured) with flecks and local streaks
caleareous | : Thel0

shale, boncaleareous, dark grayish
brown, havd; & fow fractures at
varylng angles) occasional pyritic

and caleitic streaksy bedding hope | I
{zontal | 840

Bottor of hole

<2oting o, 39 Dresden e, Dam o
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fragments
Botton of Hole

"Ring" sumple from | ft. 6 In. to 2
Hole caved at 36 £%, and lost some

8l-0 '_' ‘

.ty Tow| T | bm
Sand, brown, silty ‘ 0 | &3
Sandstons, browny soft 40
hugered t0 4 £t to seat casing
Begen cordng at 4 ft.
sandstons, hard, gray, with some clay 20
goams N
Sandstone, gzay, coarse, soft, with e
some clay seams
Sandstone, fine, gray, with some inte 410
nediate thin black seans
Sandstons, coarse, gray, with some 306
{ntermediate thin black seums
Conglomerate, gzay 1inestene and green 550
shale, with some clay seams ;
Limestone, geay, honeycombed | 680
Conglomerate, gray limestone and N0
green shale :
Shale, gray green .
Linestone, fine, gray, with green
streaks, end with gome clay seams A
Conglonerate, gray imestone and green B-b
~ thale, with some clay seams ' .

Linestone, gray, itk geen streaks 11096
Shale, green, broken 11006
Limestons, gray; fractuzed 1130
Shaley dask gray U0
Snale, gray green, with scoe 1imestone

1090

drill water TYPED BY ENGINERRING SELTION
oy Comonmealth Edison Conpany of al AR
new Dresden Nuc, Powe Sta, wdd [
oreorurn October 1956 COURTY MO, 1 /16
-~ ony Drdller's log

30" S, line. 481 W V.- = -

-
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(HS—-k—1+81) 0.: :
w2 [LLINGIS QEOLOGIOAL BURVEY, M_‘
oy Thdom! Te L
Recovery
& to 9 95%
9" to 14" W
14" to 19" 94
19' to 24" - W
24 to 29 8%
2" 1o 3¢' 100%
34" to 39 92
3 to 44" 98%
44" 1o 50" 1008
50t to 54! 65k
54! $0 67" 1008
61" to 72 %
T2 to Bl 1008

81 to 83'6" 60K
8316% to 94! 1008
04" to 104" 0%
104 to 106" . 9%
116 to 119" BI%

B

Boring No« 40 Dregden Nuc, Pow, Stlw

T
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- ILLINOT§ GEOLOGICAL SURVEY, URBANA

Bt M.h otions

Cove study by Gorge B Exblaw, 10-17-# o
Mo core : ¢ 0
TIBED BY ENGINEERING SECTION

PENNSYLVANTAN SYSTEM
Sandatens, fine groined, slightly _

sllty, fow thin streaks of carbonae \ E
ceous saterial, gray RIS A
Sane, medium to coxrse grained, gy} ~ ‘
fire, generally horizontally bedded, |
fow thin streaks of carbonaceous

naterial ; 330
Sundstons, coarse grained, slightly |
calcareous, thin streaks of cardonse
ceous material, herizontal bedding,

grey
Sandstons, fine to mediwm gvained,
noncaloareous, horizontal bedding,
ruszous steesks of cacboneceous
wichl, gy - bbb *
Sandstone, vazy coarss gmnod, cale :
cazoous, slightly crossbedded, thin
steeaks of carbomcoous materdal,
gray | %00
- GROGYICIAN SYSTEM :
Breccls of livestons fragments, wp to ¢
& slze, {n roncalcareous light
geten shale matrix; ¢ fow small bl
nodules {sulfides) about 3* below
top; base.of boeccia makes angle of
about 309 with vartieal
Doloadte, fine grained, finely vopgy,
Jght gray; fractures at angley of

et Coomonwea)th Edison Company ot ol |
e Dresden Buc. Pows Stas w4 .
o smumOetober 1996, . wwavmn 1416 g
mam Core .
mow 316 by 5

m' e Van e = --
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(5e5=-20M~1-1) -0!

wl ILINOIS QEDLOGICAL BURVEY, WAL o
: by T e | Mew
geesnish ourfaces; becones greenish
aod plokish in lower § feet -0
Shale, noncalcarsous, gresnish grey;
maze or less shattezed, scommbat -
slickensided Lo A
Linestons, fine gzained, mottled pink i
and green, with green partings at
angles of 45° from the vertical (bedy
ding?); fractures, soe with 2=
crystallized calcite, also at high
angless at 90 fts the angle of ed= |
ding" {s about 30° with the veztical
and at 104 8, it s petsly vastical 1100
Shale, caleareous, greenish grey;
badly shattered; contact with limee -
stone above at high angle W o
Limestone, 1ike that above, but with s
nunexous sealed irpegular vertical
fractures; sharp (7) contact wdth ' .
- shale below - | 1180
Shale, caleazeous, dizk gay; heavily
, shittered with high=angle frectues;
slickensides, 1190 . -

Bottom of hole




(18310 $0R~3-55) 0:

- ILLINOIS GEOLOGICAL SURVEY, URBANA

it

Ridown

Te

Sand, 811“, brown

Sandetone, coarse, kroken, brown

Shale, gray, wandy and claysy
Sandstons, fine, goay, carbonsceous
stroaks

Sandstons, coarse, gray
Sandstone, flns, fractured, grey
Bottor of Hole

Recovery
26 to deb ™
4eb $0 56 8%
Se6 to 80 o)
80 10 180 100%

Sholby tube sample frem 6% to 2'6*

Six days after drilling, depth to
wter 10 £t, 6 in.

TIPED BY EVGINEERING SECTION

.‘___‘__.___

roupury Commormealth Edion Company ef o/

wax Dresden Nuce Pows Stl.
mﬂmmﬂctobu 1086 - " soum
+yourdedller's log
B

N

tmau $08a -

w42
w1412

)

-0

146 -

180

SN S S S
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wi ILUINOIS GEOLOGICAL SURVEY, URBANA
w

1 I M| Ty | bom

Sand, silty, browm 0 26
Sandstons, fine, very soft, carbonas
coous streaks : %0
Sandstone, fine, gray, carbonaceous ‘
streaks ‘ g0
Sandstons, coarse, byown %0.. .-
Sandstoney fine, gray, carbonaceous i
streaks 11-0 -
Sandstone, coarse, gray 130

~ Bottom of hole ~

Lost drill wter at 9 o

Recovery :
2Ht05f, 6K
5 to 8 ft. 83
8tol13 ft, 1004

Six days after deilling, depth to water
10 £t 4 ine
- Sholby tube samplo from 6% to 2'6*

TYPED BY ENGINEERING SECTION .
courary Conmonwealth Edison Company et al

MM Dresden Muclear Power Sta, W &
aare onnepOctober 1956 counTyno, 1413
amorery Drd ] lerts log on,

LIVATION ' i e . .
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(13210300 =4-55) 0,:

hot ILLINOIS GEOLOGICAL SURVEY, URBANA

tan Neoam! Ty L

Sand, brown, silty 0 | %0
Sandstone, brown, coarse, soft 60
Sandstoney gray, fine, hard _ 10-0
Sandstone, brown, coarse 120
Sandstone, gray - A0
Sandstone, gray, dark, with intermeds .
fate thin black seams 40
Sandstone, gray b
Shale, dark grey - &0
Sandstone, gray | &9
Linestone, gray white §0-0

Very soft 2* seanm at 49.5 f.

Lost drilling water at 435 ft.
Linestone, honeycombed, gray white, o
with shale seams 60=0'

Linestone, fractured, gray white 62~
Linestone, honsycombed, gray white 616 .
Linestone, honeycombed, gray white, T
with green shale seams -~ 00 -
Limestone, fractured, with green shale| , ‘

. seams | Tisb
Linestons, shaly, greenish gray 0
Shle, green, soft, clayey T3 -
Limestons, shaly, greenish gray | 19
Shale, dark gray © | 80

Bottom of hole |
Shelby tube sample from I' to 3
Lost drilling water at 49'6"
Recovery
3 to 6 o4 :
6' to 11! 5% TYPED BY m&g@a @TION ‘ .
oy Conmonweal th Edison Company et al ~ 1
nan Dresden Nuce Pows Sta. %49
reoaum October 19%6 O, a
“vonry Driller's log d 41 il
& gmon 516 g

mos KD & =
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w ILLINOIS CLOLOBIGAL SURVEY, URBANA
s Niw| Tw fonn
1 to 2 9%
21" to 3l o
3 to 4 9%
A'to B! - 98%
51 4 1! 1008
" 4o 61 968




- ILLINOIS GEOLOGICAL SURVEY, URBANA

tny ‘l\llhn Tﬁ

L (IR ,@.‘. :

M cote ;
DFINGYLVANIAN SYSTEM
 Sandstoney medium grained, wathared,

browdsh, soft

Sandstons, zostly $ine to mediwm
gained, gray; nomarovs thin carbor
aceous streaks; bedding horizontel
Sandstons, more or less calcazeous
sedim to coarse grained, with car-
bonacecus streaks, grays eithes
crossbedded or unifornly bedded at
dips about 20° frem hevizontal
Shale, noncaleareous, carbonaceous,
landnated, very dask gray

Sandstons, ke that above

Jooe study by George B, Ekblaw, 10-11-5*5 .

JRDOVICIAN SYSTEN
Lizestone, coazae gralmed, denss,

way

Dolealte, vugay, grty with some green
partinges 33 to 57" vertical frace
ture with green shale in fracture |
and at top and botton -

Doloaite, with greenish shale layers,
lotally wuggy, qresnish gray; with
vertical fractures, sealed and
pyritized through all but wpper foot

Shale, calcareous, light greenish gray

Shale, Mrd, nonsalcazeous, dark
grayish browns some fractures of
angles of 150 to 43° from vertical

106

&0

@l

N1
721

80

Botton of hole TPELEY WIW&INQ ﬁEHQN ‘

ooy Comaonwetlth Edison Company ot ol

4

"y Bresden Muce Powe S%a¢ na. 49

[
-t

wrcomumOstobes 1986 - comrrn, 1417

~micery Core gtudy

T | I

-1

mov  50' S0 line, 28 V. Vina & &

100 10 TS

A -
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s ILLINOIS GEOLOGICAL SURVEY, URBANA

L ,mu-t:T-:

Sand brown, silty 0 | 18
Sandstons, brown, soft, carbonaceous . :
stroaks - ' 3=2
sandstone, gray, soft, many carbone
aceous streaks ‘ Seb
~ Sandstone, gray, medium to coarse,

carbonaceous streaks 29

sandstons, gray, fine | &b

Sandstone, gray, medium to coarse,

carbonaceous streaks 0

~ Limestone, gray, honeycoubed, fracturo#

green shale seams 65+¢

shale, green, sandy 6]

Shhle, dark gray - 70
Bottom of hole
Recovery

1'8" to 5

5 to 8 1%

8 t0 12 .

12' to IT! 7, S

17" to 2' 1008

2 to 2 5%

a0 to 32 9%8%

32" to 37" 'l

I to 41" 100%

4 o 52 90k

52! to T2' 100%

TIPED BY ENGINEBRING SECTION -

cowany Commonwealth Edison Company et al et
wu [resden Muc. Pows Stas w ol ¥
ot oaumOctober 1996 0 LX% coomae 33 Mt
wmoary Driller's log . - '
apunox 316 BRI rh

riwan JANL 0 Yiama AIAD W 9h. . A viad
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wt . ILLINOIS GEOLOGICAL SURVEY, URBANA
' 'b (™ '
Car study by Goom , Ekbln. 10*2&?6 , -

No core

0 | 8
PBNSYI.VANIAN SYSTEN
Sandstone, fine grained, hortzomny
bedded, brown with cazbonaceous .
pastings 2
Saze, gray with nusarous carbonacects o
partings and a fow brows streaks , b
Samey Jow carbonaceous partings 16
Sandstons, medivm to colzs goeinedy
caleazeous, gray with carbonaceous
partings, crossbedded; sharp contact \

it bawe

ORDOVICTAW SYSTEM

Boloxdte vuggy, with green partings,
ay) oot badly broken, but high-
angle and aearly vertical fractures
bogin at 81') fractuzed from &' .
to 12 )
Bolomite, with nunerous green ;luh

 prtingsy gray; lowsr 4 Lnches pyzit 3
Saley dolendticy groen bbeb

Shale, daxk graylsh boown, with cal-
cazeous spotey fow lowangle foece | .
tures , 0

Batton of hole

TYPED BY ENGIVERRING SECTION o

eoweiry  Coanomwealth Edison Compady ot ol
wai  Dresden Mucs Pou. Sta. wo. §]
owe ntluoletobay 19867 (v cowre 1418
oy Cove gtudy
516 T

VOOt @ il avan e -

pow e s
E
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wi ILLINOIS GEDLOGICAL SURVEY, URBANA

Sand, silty, browm 0 | 26
Sandstone, coarse, soft, brown 50
Sandstone, fine, gray, carbomaceous - 80
streaks : : ,
Sandstom, Mdilm to coarss, 4] 11«6

Sandstone, very.soft, gray 119 .
Sandstone, coarse, gray, carbonaceous | 130 .

streaks :
Bottom of hole '

" Shelby tubs cazple from 6% to 2'6"
Five days after drilling, depth to
wier 1 £,

Recovery
26050 80K
S0 t0 80 TS
80 to 130 1008

TYPED BY ENGINEERING SECTION | :
M“,

corhy Commomwealth Edison Company of al T

'Wlbt“dm Nug, Pows Sta. n. 53

oare oauten O tober 1956 comYns, 414

smomyDeiLlerts log

LT | +H

...... &M & .. AMAL W Yo My med




(- UE—b) P

e e e e

N |
w1 TLLINOIS GEOLOGICAL SURVEY, URBANA

A ————i——
o ema| Ty | e

and, silty, brown ‘ 0| 0
sandstons, brown, fine, fractized Beb.
Sandstone, brown, coarse, fractured: 116
sindstone, gray, fine, fractwed 15-0
sandstons, gray, coarse 166
Sandstone, gray, fine, fractured, | f
broken, carbonaceous streaks 820 -
Sandstone, gray, coarse, fractured,
carbonaceous streaks $2+3
inestone, gray, fractured, vertical |
seans 0f green shale " 563
Linestons, gray, broken, with green o
shale seams 5-0
leestona, geay, fractured 60-0
Linestone, gray, honeycombed, broken,

fractured 60
Linestons, gray, honeycombed, broken. -
fractured, green shale seams 820, "
thale, green, sandy 839
Shaley dak Qray  mrfi Sk 89=0
One day after drilling, depth to water ]

10 £t. 8 in.

Recovery -
3'to B 58% ’
¥ to 8 1%

8" {0 12 9%

12! to 170 8%

17 to 220 508

2 to 2 85

' 4o 32 9%

32 to g on

30 to 42! 100% |
Rt I R By HOIVERIG ST

cownu Comoriealth Edison Company et al

rem Dregden Nuc. Pow, Sta, na, 69 4 :
wrese October 1956 OUNTY MO, 1419 bl
o I s IEO
%%' S¢ lina. 165“71 Vins. [ e
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et ILLINOIS GEOLOGICAL SURVEY, URBANA

tna niow| Tv | bem

Coe study by George E. Eiblaw, 10- : :
Ho core ' 26'* 0| %0

PENNSYLVANIAN SYSTEM |
Sendstons, fine gumd’ iy, with
carbonaceous purtings and bown
stotksy fractured from ' o Beb
Sandstons, coaree grained czo M o
heavily ironestained, brown, with
high-tngle fractures 11+6
Same, caloareous, gray, some nrbou- :
‘coous partings; higheangle fractues :
 fron 12' to 13 17" t0 22y badly ’
Vbroken-from 16" to 22" amd 22'6" to |- ‘
23} hgheangle fractwres fron 2 ' '
to 21', 30" to 3006%, and 36' to 37" 314
Sandstone as above but duzker grayy
not badly frectureds very calcareous i
fron 50! to 524" Ly

~ CRDOVICIAN SYSTEN

Linastons, coarse grained, high=angle
fractupes. filled with gresn clay and
breceln, slickensides : L

Doladte) vuggy) with green piztings, ~
grey; same fractures | 760

Doleaitey vegoy, numezous wevy gredn
shale partings, gray; lowes foot |
pyritic

Shale, dolomitic, firm, green, slightl
bracclated »

alu., dazk myhh brown, with cal«
cazeous spote

oo Comonmtlth Edlaon Conpazy ot al S

mM o Deegden Muce Pows Stas w0, 69
wre sk Qctobes 1986 counmvie. 1419
iy Goze atudy

- . \JHH
Wemar  O%) & Vi - '

......
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. Tt : Tbwm!| Tw [

41 to 22" o
32 to 87" 8e¥

31t $0 62" 1008
PR -
67 o 1! 8

M e 7 1008
T
Wt 8 100K

:. ‘I
w.mshn Mir. Daw. e \ ol
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i ILLINOIS GEOLOGICAL SURVEY, URBANA -
T ST o Sy
tn , Thow| Ty | bom
PIEISTOGENE SISTEM
© Top soll 0 | 10
Samdstos, Ywom Yo grey, weathered; | "
vater lovel at 4! b
Sundstons, gray U0
Sandstone, soft, vith thin '
clay. semns 156
Sandstons, gray 26 |
GOV IOLN STSHY
Haquokete fornation ;
Divins Linestone nember 5
Linestone, grey 430
Lower ghale :
S1ltatons, dark gray; sme thin .
sems of clay shale st T1t.T5! T80
586 naps ~ f1ls 1o, 103,072, -1, dheets 117
Ja‘ryv ayb'/w/ |
-
ey Commonvealth Bdison Gompary of al ”
A Dregdan fuclear Fower Statlen e 1 i
um nmum Juns 1955 ooy w440 T
Gilgy -fr graphdo log-Piitebmgh AR
o . Tothag laberatery (TP
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Pt ILLINOIS GEOLOGICAL SURVEY. URBANA

]

C Towm| Te

B0, 34801 B, Lioa, 0!8, Loo SV,
2,
Hlev, 510,7"

. —
Sand, medd

Xl L OV b

Saxﬁatom gray-trow
Uater-lml g2m

NO.L-&O'E. m, m‘&m

'u°o 6“'180'30 M, m' 80. ]im
) SE.
Hlev, 510,5!
Topsoll, black \
Sedsta, trows COUNTY Nolﬂ
Nuhlml ¢2

o, 11« 1000* B, Iime, 30* 5, line
SE.ISE.
Eley, S g
Topeodl, black | COUNTY o
Sendstons, irous-gray
Vaterwlevel € 3138

o6 naps ~ fi26 1o, 103,072, 13-, Tm 117
O — .

couonrComonvenlth Bdison Compaxy b al,
e Drosden Muclear Power Stetlon m

uT R June 1955 —

iDLl s Joga-Bhttabuegh T

— Ly P\l

‘ES‘L"

XL

30
06

ESE

Er%

&5




D

-
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Pag ILLINOIS GEOLOGICAL SURVEY, URBANA

Sints Tidrem| Te L
No‘o' IZ'IDW'E' linﬂ, 300' 3. linﬂ
S8, &,

m.W. 51500' . :
Yopaodl, black 10 0
Sud, n;dm, QUNTY No.A44. 13 23
Sudetons, gray | 0=} ¥

No, 1360" B, Lns, 800" S, line s:.é%.
EIW. 511000'
Topaodl, black 7 .{4 l];g Llpg
Sand, nedim, mﬂk
 Setens, 1o COUNTY No. ¢ R
Waterwlovel 6 2110 |
o, Li-640" B, line, 0! 8, lins SR, 5,

El"o 51702;"& _6 ) 1’6
Topsodl 16
sundsto, grap-teoOOUNTY MoZZ203 | 29

Vaterelevel @ 21T
Bo, 1710001 E, Iine, 310§, line SENE; L
Topsodl ' )
Sand, nodtn, b:oLCUUNT.Y [P ER
Lineatane 1 07 0
Ho, 18250 B, Line, 310° §, lue sx.+.

Elev, 509,0

Topeodl 10 0
e N 0 74 I Tt I I
Seo napy — 110 0o, 410,072, -, Teu 117

coupmsy Coemomvealth Eddson ot ol

e Dredden Buclear Power Sta ",
onTE bastan e 1955 : SOUNTY N

DL Llee logs-Pittlb\n-zh ety BT
2 hboutory -

{AAIwAL




- ILLINOIS GEOLOGICAL SURVEY, URBANA

S (Gt

vm“ 150' S.v ]im‘ mie We. W'I‘?.m

L] Ttiwm| o m
Tepsoll =0 5.0
Shal ol
Tnestons 660
Shale 100
Dolcut te 80 B8
Soe oaps — 1118 oo, (103,72, 13-l shestallel]
 Core # CA60L ‘
Steatigeaphic pick by DBK & J0T - |
Galens (Top) 110
couny Conoonwealth Bilson Oapary et o, ol
mw Drosden Buclewr Power Statlon w2 L :
o (otelior, 1955 womio$Te b
Ao Deiller's logePittaburgh Dogtltg [ W |
. Manov 50,0 \

I i

3-
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mey ILLINOIS GEOLOGICAL SURVEY, URBANA

3nb T - : m:: To e ‘
PIETSIOCENE STSTEM |
Yot sampled 0|
GOSN SIS |
Maoketa fornation
Divine Linegtone and Maquokete s}Lale,
treociated and disturbed in fenlt
zone
linestons, ergillacecus, trowmsh gray 60
Limeatons - | =11
Uimestons, argmaoems, greenlsh grey &0 ',

Shals, gregnish gray to hrwal
frachres at 101, 12!, B%%ltr
1, 23‘-9-5' _
Shﬂe,crwniahm. )

I&mtom hrocciated
I:Lwtone, coarse gralned

Shals, graylsh greem; troken;
slickensides ab 5616%

Dolanite, mediwm grained, herd
J Heht gray -
.Shalo, greenish grey

wown Comenvealth Bi4son Geapany of ol T
e Dresden Fuclear Power Staticn w 2 Iy
e phuuen Qo =ov, 1955 worrws, {74 nk

WikowY Qe 6 ! i
VAN 505.0wb 17 GR, 8{?. G S. - Lo
oumon 1804 @ 1en vAaa e
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W) RLINOIS GEOLOGIIAL SURVEY, URBANA

M

Y Thiskran

™

Doloite, zedim grained, had,|very

voggy, gray; bedding ab 45 degtess

to axis of care
Tover shale

trowmish grey; locally caleare
same fractures; badly troken

Stale, firn, silty, Laxinated, J“"
1

6816, 105%1107; bedding ot 4§ 4

6'-
m{m
 of

Yo axls of care 6516%60! (par
daturbed vock {n failt some)

Shals, greerish gra; twoken
| Galena dolemite

Doloulte, mediun graived, hard,
slightly veggy, Lght gy
sbals in videly spaced
pockets, and semms; some fr
badly troken 1251135

See meps -~ filo no, 4103,072, ni<l, +Mt* 10

u g Thosaw 8.-00- =

H

i

TR
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- ILLINOIS GEOLOG!CAL SURVEY URBANA

T T PRt

Stnts atom
PIEISTOCENE STSTEM |
Nob sampled Leb
OOV ICTAN SYSTEM
Maquoketa formation
Divine limestons member
Uinestone, coarse gralned, hard,
vary Lght gray o
gy} veathered 5'61':?6' (e
DM“, Mim @m, m, ’
Ught gray; oome green shale ;
some prrite; fractmed 14 &1, I
S, frectured wd trokea 28
Dolantte, fine grained, locally
slightly wegy, gray; partings |
laninations of green shale; bed! U
traken 28129 167 26
Same, very shaly
Shals, calesrocus, soft to fim,
laninated, grayieh green %3
lover ghals :
fhals, silty, locally calcarecus,
lominated, firm, greyish browns
ractred 34'6'-35' 36'-38'3' b
See NEDE ww fils 0, &103.372, ﬁ'l, MW 1'17
; R —— " Lln- '
oweney Commonvealth Edison Coupary ot al T

“ Dresden Molear Fover Statlen ¥o 2
wie v Qobymfiov, 1955 comrrne.§ 72

wmiomy (e "wﬂy Yy QB,2, & 0.8,

wun 5
BoATION 330ln Tna Z000 W % —

33 2

o 4
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o1 ILLINOIS GEOLOGICAL SURVEY, URBANA

tma Tiom| T | e

 Topsodl 5e0 50
Uinestone Pa.o 730
Shale bb b

SBG m&pa baad m° no, 101030672’ D3-1. #‘t’ L'l?

woeuny Coomonvealth Edison Company et al. |
reulresden Kuclewr Pover Statlon w2
o Octefov, 1055 e (72
s~moamDriller ty log-Pittaburgh Teating ‘
et Y il
now 330! B, Une. 8301 Y NHeeor g

NLARE
‘l
A
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s ILLINOIS GEOLOGICAL SURVEY, URBANA

Sni T kel Te | beew

'l‘opséil and badly weathered ).LmLtone 0| %

DWW IDIAN SYSTEM
Maquoketa farmation
Divine limestone member.

Iinestons, coarse grained, hard,
Ught gray vith plnkish tone;
shale pertings, stylolites; we
Wm 2'6"7', 15'6', 18"
veathered fracture o 1716Y

Dolouite, medim grained, hard,
fluely wugzy, Light grey)
shale partings; fractures at
23130, %27

linestons, gray vith plricsh
same pyrite ,
lolinite, fine grained, locally
sUgtly wegy, pay; pridngs

vary laninas of green shale; &
tgh-angls fractoes
Shals, saloarecus, soft to fim,
lotinated, graylah green

lover shels

566 1aps - ﬁlle'na. {103,072, n3el, %haet* Ry

xron Octnonvealth Bd1s0n Conpany et ol T
#n Dresden Fuclear Fower Statlon w25 !
WE 0RLed (koo 1955 "o, §73 !

Levmon 516.58'@7 RGs, S

e - 3~
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Seo maps ~ fils o, /103,072, -1, 1Lnt,a l-i?

: L

mmm Huolear Power 3m ’ ':1'25
Jr— Oot elov, 1955 wan $73 X
w:: Driller's log-nttnhm Tosting 3t ’,w\': T ’
'. . ]im. ENty .. m@‘m ' '. ;J!::,'

i |
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mot  ILLINOIS GEOLOGICAL SURVEY, URBANA
“mq
© Thkiow| T

PIRISTOCENE STSIEM :
Not sampled - : 0 |50

FEAHSYLVANLAN STSTEM
Sendstons, coarse graived, calea w:l

~ nicaceous, crossbedded, gray;
contains coal pertings T8 ‘
slltstons 81679120 100

300 Mp@ b ﬁle m. 1‘1030 572, n}‘l, 1\&““ 1‘17

oy Oamonveslth Edisan Company et al
nau Drosden Muclear Power Statlen w32
oams waiten ot =Hov, 1955 - COUNTY N, 8%

wmiokmy Gare 8 - ;
ol gﬁrly by GBB, & WG, st
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b Thokuw| Ty ]

Fou 16-3%0" ¥, Lios, 700" B, Los BBI,

Tt wom [T |
m “t t A N .

cﬁ: u’mdy, teowm COUNTY No"‘”’”“’z 1+ kel

Sandstons, lrovmegrey - 0w

See maps - file 1o, 4103,072, 3], +em 117

cown Comonvealth Sdison Compay ef el, T

o Dreaden Fuclear Power Statlon w
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s Tikww! Ty | diww

PEISIOCEIE STSTEN |
Not semplad 0 |
FENNSTIVANIAN SYSTEM

Sundstons, nadim grained, micaqeous,
- crossbedded, weathared, soft,
yellovieh trovn 5
smdam! mdim FM’ o ous,
arogsbedded, conl pertdag; grey 10
Sme, caloarevus 249

OO/ ISIAN STTEN

Haguoketa formation
Divine lmestone member - |
Linsstons, comrse gralued, hard, alig

y Lght gray; green shals partine

stylolites; grean shale #111ed [fracti
2 UN2, 150 pyrite 11ld 2 ,
R Mahah ad gyeite dlong b
fructws 3910%2110%; care badly broke
L1192100; e ractres hdaled
DOlﬂlitO mdimgm’ hﬂ'd, R
light @ey; many groen shale perking
”m’h‘l“’ﬁm'iu filled frastu
1200%04, 171 badly troken 45 BeiB1B
W’ grey; green shale pg
ture 52052060 |
Shale, alightly mﬁm, soft
hmmn gayish green; frasth

cwwr  Oomonvealth Zdisan G'W ot ol
mu Dresden Nuolear Power Statim ua 29 |
MTIDRUE mt.-ROY. 1955 m"n 77 . | !
umonny Care study by W,0.5, . -
arwnoy 512,8 C R
ponen AINE 0 Vol Aman o
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Tower shale '

Shals, silty, laninated, firs, |
payish trowy; loselly ealcm*u;
fractre 6117

soba| 1-17

Sﬁdh&p& bl ﬁle mo L103.G72, n3‘1,
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Mh
tint m_ (] Jutan
PIBISTOCEIE SYSTEM -
Not sempled 0 | b
FEMSYTANTAN SYSIEM ‘
Sandetone, nedium to comrge Eraipod,
alcaceons, crossbedded, culearops

below 7 ftog wownleh gray; vy

%5

OO TCLAN STSTRM
Maquokete formation
Divine limestons mamber .
Uiestons, coarse grainsd, hard
light gray; greensbale D&
prite ot 281 fractures
16, 3316¢
Dolomite, medim grained, hard, YREEY
Ught grey; Ay green shals pauiigy
iy, B s BT F

partingl. :
shale, calosrecus, 8of¥ to flrmy
luminated, greylsh gresn

TEEE

‘» ;o axis of o) fmtmano
oy Camorvealth Bdison Compexy eb al -~ GTTT

mav Deesden Foolear Pover Stetiom w30 L
mountttedr, 195 wamed] |
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weatheved; fractures ot 50161 1!
531, 85168588, TOIBTLIN, ‘3‘
75|2u 76'11' 78'3! &l

Shale, asabove, tut ﬂmly )
derk grayléh twowvn; bedly
ab 81385167, 86'5’-87'3' .
fractires ab 89' 934, 9/.'

100147, 102167 1038

Galeng dolondte

Dolouite, mediu u'd.nad, bard, mgqb,
vry Ught trownlsh gray; ghale
{n videly spaced partings,
end sensy mary fractues;
filled fracture at 10918%110
caleite-filled fracture 110

LIYY; fractares ab L7918,

5'6"-136‘9', care broken b | . |
L8 1=1291110 | 1369 .

See RANG we filo no, ﬂ03.G72, n3'lg ?eta =17
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S Tkkwe|  To

Sandstons, flne, soft, gray
Sandstone, coarss, brown, soft
Sandstons fine, gray, carbondceous
streaks , ,
Sandstone, cotzes, goay . 10 -
Bottom of Hole - SR

£2%2 Fl

Recovery
5 fart 8IR
56 " 9%
B2 " 100%

Stx days after dzilling, depth to
wter 10 ft. 8 in.

Shelby tube sumple 3* 10 2 it

TYPHD BY EVGIVEERING SECTION o
woupurr Conormealth Edison Conpany ot al T
"R Dresden Nuce Powe Sta . 43

wn o Qctober 1936 counrg, 1422

umeary Drdlapty 1og
LVATION
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sand), ity boown 0 | 26
smd‘“”' toaree, ‘Oft’ brown - 9

Sandstoney courm, gray, cazbonaceous | 116
steoake

Sandstons, coarse, byown 130
Botton of Hole

Shelby tube sample from 6" to 2'6"
Vazy soft seam 12 ¢ 12'¢

Recovery
Botod B
MOt0 80 BX
80 t0 130 944

Stx days after dellling, depth b0
wter 10§t 8 in,

TYPHD BY ENGINEERING SECTION

upany Commommaal th Edison Company ot al

way Deesden Maclear, Powes Sta, . 47

i onu Qedobar 1986 wotvme 1403 [T
~Smuorm Dedllezts Jog [ L,

o -
w'uu' B lmn 20 v, “v.u W
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et _ Tidow| Ty,
Sand, -silty, brown 0
Sandstons, coaxss, soft, brown
Sandstons, fine to medium, gray, care
bonacecus streaks
Bottom of Hole

Ery|F|

Recovery ,
26%0 50 5%
%080 130 8%

Hole caved after 24 hours

TIPED BY ENGINEERING SECTION
— —‘-—d—ﬁ*
i Compormealth Edison Company ot al
nDresden Nucs Pows Sta .48
ureonum October 1956 . . . cowmva 1424
wmorny Bodllug's logl - K

v 4“ n
e 1800 a0 o e
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© um T Te | tom
sand, silty, grayish brom 10 36
Sandstons, brown, soff, coarse o8
Sand brown b
Sandstoney gray, fine 10
Sandstone, fine, gray, with brown
textuze | 180 .
Sandstone, gray, coarse, with thin
black seans 509
Sandstone, gray, with coal and slate j
nxtures 59
Shals, gray and green, soft 830
Clay, with some gravel, gray 533!
Linestone, gray, with shale seans %b.
Limsstone, gray 66-6,
Linestons, gray, honeycombed and - o
fractured- 896 -
Shaley gray green 9ed .
Shals, dark gray, fractused %0
Bottom of hole |
Lot drilling wter at 52 f8,
Shelby tube sample from 1'6* to 3'6"
Eight days after drilling, depth to .
wier 11 f£, \
Recovery ‘
3% to 6 &
B toll' oY
11" to 100%
4 fo 3l 0y
A to 41 - ,
' 5 e |
Wi W
30t 57 8%
N {o 72 100%

'YPED BY ENGINEERTAG

coupany Conmonealth Edison Company ot al, |

“aslzesden Nueo Powe StR w50 .

wirohumOctober 1966 | cowmrie, 1421 i
-~ Defllez's log | A T -
{ oo 816 S 1 0
ww N, line. oRREWE vsz . '
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W™ %%
TI* to 8T 100%
MR o
92" to 96" 100%
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Sor0 study by George o Ekblu. 10-17-#
Yo sare

?ammvmnu SYSTEN

Sindstons, mostly medive grained,
browdsh gray

Sandstons, flne grained, gray
Sandgtone, calcarsous, medive to
coazso grained, thin carbonaceous
stroaks, herizontal or lowsangle
beddlng, gray

Conglomezte, dark gray shale with
fraguents of Linestons (may be weaths
eed. 2on¢ on 1imestons)

QRDOVICIAN SYSTEN

- @y

oelum. VUggYs. gy ,nith qmnuh
streaks) fow fractures; very vuggy
it b

Sum, with greenish n-gmmm
dolomite; aome fractupes

Shale, greenish

Shale, dark graylsh bsown; some highe
angle fractures

Botton of hole

TYPED BY EWGINEERING SECTION

PR Dresden Nuge Pom, s, L.

oAz oaesentober 1986 T comn, 1421

~ ~Amiony “Coze study :
mnon 916 ol s A%
ES' Ny 1ine. RV M. Vs tw

Linestons, conses graioed, cmttuhr.

sowe - Comonwhalth Edlaon Compary et al
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it Tdow| T

Sand, silty, brown 0
Sandstone, Coirse, soft, brown
Sandstons, sediwm to coaxss, brown,
flocts
Sandstone, fine, gray, carbondceous
streaks ,
Sandstone, coarss, gray

Bottom of hole

E % zaz(f]

Recovery .
2ftto § ft 668 !
Sftoto B8t T |
8 fto to 12 ft, 100K

Five days after drilling, depth to
wter 1] ft. 4 in,

TYPED BY ENGINEERING SECTION

i Commonwealth Edison Company ot al ; ;
neuDresdan Huce Pows Stas nis .
wn o October 1956 ooutY e, 1425 :
smiony Beilles's log- -
ReviTON -
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Yoty , Tiow! Ty | bim

and, silty, brown 0 | 20
andstons, coarss, brown, and brown 10
flecks . |
andstons, ﬂm' mm, and brown §lecks %0
andstoney flne, goay, casbonsceous | 103
streaks - “
Sandstons, cosrse, gray, carbonceous |. 120 ¢
streaks : !

Bottom of Hole

Recovery

2ite to b R, 66%
Yf.to 8 fte  BIY
3 to 128t 100K i

Five days after drilling, depth to
wter 11 ft. 1 ino

TYPED BY BNGINEERING SECTION .
towrir Commonwealth Edison Company et al
W Dresden Nuco Powe Stas - 055 ]
oronue October 1086 ©  cownvme 1426 | ;
~4eR Drdller's log

50" N, .1ina. 2081 W Viea i am '* .
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i k Tdows| T | b
~ sndy brown, silty 0 | %6
andstone, brown, coarse , bl
andstone, brown, fine, fractured be0
andstons, brown, coarss, fractured §=0
~ 3andstone, gzay, fine to mediwm, highe 100
angle fractures o
ATHORIceOUs S0AR 10 0
andstoney gray, mediw to coazse 11~0
higheangle fractures
Bottom of hole
Recovery

3 fte t0 5“0 . 75%
iftoto 8t T , o
It to Ll f, O -

TYPED BY ENGINEERING SECTION
FRESESESSS SUSSS  R
et Commonwenlth Edioon Cozpany ot al ’
nedrosden Nuc, Pows SHs. - mBb

omm October 1956 - commmn 1427
umom Dedller'y log - - e
anmos 814, ' '
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" ATE DRILLED mﬂ‘wn

No pornit  [Mwe] To | bam
NI - il 0| %
Linestons - Driae LS R %
Shlle - Law(r ?AJE. 36 160 .
Linestons . G g, . Ptele o %0 | 20
o record 20 | 25
1
Hole Record: 8" 0-50"
=1/8 50-225"
Casing: 5" 0-50' cemented
Chief aquifer: dolomite from 160-220"
Nonptmping level 57' below messuring
polnt after puming at 7 gallons per
ninute far 3} hours
Hessuring point for test: ground surfade

N0 EXVELOPE

ORPANY
Ane

U.8.drmy Corpe of Engineers
Dresden Looks & Dam =~ M.

g FOUNTY M 2125
ThIT - ghata:Nater Survey by 1k i
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{4H1—300=3-41)870 Oz

-3¢ Taun 58 o Thvine LS

o
W b

Thdoe

35" to soapstons (Lo Slu.lc)

105" to limestons (qfe.

Total depth 1%

asing: 48" of 4" pilanised,

1 EAVELOPE | |
T i TS ——

wty  T.F, Anderson | :
P n M ' |
T DRILtED  JANUARTY 3, 90 ColkTY M. 001 bt

- ymy State Water Survey
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Drift

Shale

(ine

Sand

Shale & sandy lime
Lime

Casing: 22" = 0-91',

12" - 0-150' cenented in placq,

100 - G47708",

Sise of bole 23"~ 0-91',
15%= 150",
12" 708!,
10%- 788!,

Well Test Data Sheet riled..

s %

51 80.
uee 18
165 653

&

i 78
| D

wury  Vehling Well Works, Inc,
MM Geperal Electric Co.
oaTe auumQotobar 31, 1968 .
AUTHORTTY  Com :
neame 30

i

¥0,
COUNTY Xe.

1519




M. Screen: Diem. ____in, Twp. .
~ Length:___ft. Slot Rg. .00 K
Elevodd. :

.o

FIGE BUILDING, “SPRINGFIELD, ™

~ JRVEYS SECTION. BE SURE TO

O U D
CEOLOGICAL WATER SURVEYS WATER WELL. RECORD
Complated 9-22+68

10 Dept. Mines and Minerels permit No._L685  Yewr JOAA_
11, Property owner_Q.E.ﬂmﬂamjldg._ Wello. .1

Address_mmﬂ Illn
Drillerehldng Wel) Works, Tnolicense Mo 7S
12 Weterbon_WOWHAITE 13, Comty Cumdy_____

Formation

ot depth_Q_to Mk Sec. 39

1 e
'lsi'EWcmWE Sea Tavel

Dian (fa.) Kind eod Welght ' Prow (PL)| To (L) Lo CTT?O'N n
£ 0y | NPT
Cenerted in
16. Size Hole below casing: EZZﬂ'ln

17, Static lovel 132_ft, below cosing top which is_________#.

cbove oz level. Pusping lovelLL2_f, wheo punping ot 0 -

gom for _8__ bours, ha-peratiached

18. FORMATIONS PASSED THROUGH THICKNBSS DBEOPT%S'
Dirt g | g
—Bima qg_}l o
Shale A1 -
Linp M | B

(CONTINUE ON SEPARATE SHEEY L7 NECESGARY)

SIGNED @;;gg el Forks, Jne., DATE §/31/6

§u# 55591

coumv No“/i’ﬂf

[
N

b et
LJ : !:"*:"fi :
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Thckmm| Top "]

k6! to soapatoné |
115" to Linestone

ot Depth I
Wat«;.r levels flow |

Casing: 115" of L

)

ONPARY L. _innarses
[T T
Mg Sy 3, WY - i DU

oy State Water Suvey " T
VATION RS




LOG OF WATER WELL :2::{ # ¢//J"
‘roperty gwmer ol No&ﬂ

)rﬂledb&'ﬁ & - Yur_ e
Formations paksed through T:::ok %ﬂ

Ly Jodgt EREIE
{,,L, | s

- Yoy W- - ‘ Rary.
% e 39230
el
S.8.45212

Received from Naperville Offices 3-2-66
’ ~ [Continue-gp back Kaechsmary)

| Cas;adWith_K:_in ' '. ‘_Jmmow_ﬁ_n .. ,
and—__inch T .

Size bole below castng ______inch, Statie lovel from mt_zg__.fl :

Tosted capacity Jo gal. per min, Temperatm...iL'F. '

Water Jowersd LJ.‘/ K1 in ks _min
loghottut b win, S

t—-——-Diam-_._.._.Iangtb____.Bomm Y S

[Ehow loostian In Bectian Pist)

V s dS

nt"ro fo‘?pz‘ﬁ'-'
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No record ;28 g
- Soapatone

Li_mestone (Y ug

Water levelt flow

Casings 306" of L

- X, %
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e

o o el
o vecond (4 | &
Soapatons 10 2&0)
Linestne 10 ”
'm .
Water levels {low
Casing: SL'6® of L )
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oy pdarsar | I
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T

32! o soapstone
37" to limastone

Total Depth i 27

 Water levels {low

Casing: L2 of LY
57
c%t*
\@f““ W
c}o 0‘(44"\‘
" |
. hupawy
‘:_3 wo l .
e o Qetober 5, 19 oy w, 2022
Y State Water Suwey - SRR
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A Thokss| T bathn

%- % soapsione
88" to linestone

fotal Depth
Casing: 30" of b

focation questonable.
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Ll

T T 10, 1915
thum . Stata Water Survy
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(Grandte 2 3
Soapstons 63 n .
Linsstane | W
o]
Casing: 39" of |
| ’
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S
. (7\}° ’,)M ‘
\v*
@()
NO WEIDPE
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Soil - 7:6’5"{ ' ?o,a(,wﬂe S’J s 25 25 |
 Sandstons ~ Peni Systen? . 5 30
 Grantte > o 1S (Do 1S o) | P 5
Soapstons— ghule ( Louer Shale) 1%% n
Limestone Galone=Pla Hile "
Water level - flow
Y0 ENVELOPE
" oourny . 199
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Soapstone - LoverShale
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%0 EXVELOPE

MhaRy T.F. Anderson |
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W e February 4, 1909
Cmm State Water Survey -
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60" to soapstons
136! to 1insatone

Total Depth

Water level = flow
Casings 134" of L

#acetion questioneble. Osbourne lang
not shown hers.

03

S am, 2025
VTHONTY State Water &lmy
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T | bew

Sgudied by P, Busch 4/51
PLEISTOCENE SYSTEM
7411, calcareous, yellowish

grey
PENY N STSTEM
~ Shals, ca careous,“grayish
{ groen, ;
ORDOVICI.AN SY§ ,~
MaquoketJ Torna i X

Dolomiie,ﬁcalc oué, 1ight

gray, | £15e to gosrse; cal-
cite .
Dolobd o, cal ous, ligh
grey fo Tigh:eg 11¢wish
browa) fine; oarse _
Shals, | dofomb t4%; grayish
green! tof gr yiah bt'om,
weak
Sh&h,.dolmm,_pllowiah
- gray to graylsh brovn, veek
toflrw = .
Galena formation
Dolomite, pale yellowiih
brown, fine to coarse
Dolomite, calcareous, pale
yellowish brown to light
- gray, fine to coarse; cal-
cite, at base
Dolomite, calcareous, yellow
ish gray, log. ta coaras,
broken - A
- Dolomite, yolloviah gray to
/  yellowish brown, fine to

L

65

40

16

25

o0

0o

s
185
20
260

"

Loy

370.

. 1‘80
/MY Ty wg.

anax'y Sample Stu
1"’“?’” K508 ent, Tl v,
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Historic Tritium Concentration Data
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Mass Flux Calculations
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Given;

Hydraulic Conductivity, K =
Hydraulic Gradient to East, i, =

Mydraulic Gradient to West, i, =

Calculate darcy velocity, v

3.29€-02 ft/min
1.40E-02 fi/ft
8.60E-03 futt

{slug test result at DSP-1578)
(local shallow gradient)
(local shallow gradient)

East of Breach West of Breach
= 4.61E-04 f/min 2.83E-04 #/min
v=Ki = 0.66 f/day 0.41 fyday
= 0.20 m/day 0.12 m/day
' Modeled . Distance| April 8,
Planes Distance Modeled from 2008
along from July 31,2004 | | Planes along Source | Tritium
Plume Wells Source (ft}] Tritium (pCill) Plume Wells _{f) {pCiL)
1 W-3 20 6,125,000 1 W-3 20 244,229
2 W-1 and W-2R 33 3,600,000 2 W-1 and W-2R 33 260,948
3 T-6 and 7-7 54 1,168,750 3 T-6 and T-7 54 422,424
4 T-3and T-5 61 © 40,274 5 T-1 and -2 73 134,034
5 T-1and 7-2 73 7.533 6 R-1,R-2and R-3] 100 3,643
6 R-1, R-2 and R-3 100 2,108 7 E-2,E-8and E-8] 118 1,850
7 E-2,E-8and E-9 118 1,071 8 E-3 and E-10 138 772
8 £-3 and E-10 138 1,142 10 DSP-124 230 4,060
9 E-6 and E-7 180 3,989
10 DSP-124 230 91,166
Modeled Distance | April 25,
Planes Distance | September 3, Modeled from | 2005
along from 2004 Tritium Planes along Source | Tritium
Plume Wells Source {ft (pCUL) Plume Wells (ft) (pCi/L
1 W-3 20 10,312,000 1 W-3 20 183,000
2 W-1 and W-2R 33 2,530,000 2 W-1 and W-2R 33 204,000
3 T-6 and T-7 54 1,083,500 3 T-6 and T-7 54 134,000
4 T-3and T-5 61 111,000 5 T-1and T-2 73 96,500
5 T-1and 7-2 73 8,000 6 R-1, R-2 and R-3 100 " | 3,333
10 DSP-124 230 55,000 7 E-2,E-BandE-B] 118 2,000
Modeled . Distance} May 3,
Planes Distance Modeled from 2005
along from | October 25, 2004 | Planes-along Source | Tritium
Plume Wells Source (ft)| Tritium (pCi/L) Plume Wells (ft) {pCilL)
17 W-3 20 4,931,000 1 W-3 20 1.171,000
3 T-6 and T-7 54 354,000 2 W-1 and W-2R 33 199,000
4 T-3and T-5 61 103,000 3 T-6and T-7 54 45,000
5 T-1 and T-2 73 58,000 5 "~ T-1ang T-2 73 130,000
6 R-1, R-2 and R-3 100 8,500 7 E-2,E-8and E-9 118 2,500
8 E-3 and E-10 138 1,000 8 E-3 and E-10 138 1,000
9 E-6 and E-7 180 1,000
10 DSP-124 230 NM
Modeled
Planes Distance | November 22,
along from 2004 Tritium
Plume Wells Source {(ft) (pCiL) .
1 W-3 20 542.667
3 T-6 and T-7 54 573,705
5 T-1and T-2 73 21,026
6 R-1, R-2 and R-3 100 1,502
B €-3 and E-10 138 1.001
10 DSP-124 230 12,889
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BIOSCREEN Natural Attenuation Decismn Support System

Air Force Center for Envionmental Exceflence -

EXENW ‘15513.400 Data anut lnstrucuons

: o . Enter value dtmcﬂv o

_ LN BuaName oo e 2 Ca!culatebyﬁllmqmgmv
Modeled Area Length‘ 255 '

" Modeled Area Wtdth‘ "

Versmn 1. 4

1 HYOROGEOLOGY o
Seepage Velocily* Vs 914 )
or Ao |

formu!as hnt buﬂon beiow)

AN wkEED { Vanable Data wsed dirsetly in model, -
HydauicConducivty K [AIEDY cm/secj S\mulahonT\me KR e \ =l Valoe calculatea‘bymodel
Hyd(aulicGrédient i {00088 ) e o S ; {Don?enteranydata)
Porosity n 015 H _ 5 SOURCE DATA b ' )

- Sou[chh(gkness nSal zOnem(ﬂ) -,;Vemcal Plane Soun:e Look at Pl Cross- Sechon
2. DISPERSION S . Souree Zones:: ' %

‘Longitudinal Dispersivity
Transverse Dispersivity*
Vertical Dispersivity*

or
Estimated Plume Length

e -~ and Input Concentrations & Widths
iy {f) |Cone. (gl for Zones 1, 2, 8nd 3
I____.._..G T - _0_ — |

0

3. ADSORPTION
Retardation Factor” R
oo ‘ "'T"-o_!_v
Soil Bulk Densiy - o
Parifion Coefficient Koc.
FractionOrganicCarbon ~ foc:

1. BIODEGRADATION
1t Order Decay Coeff'  fambo

or | Ao
Solute Haif-Life thalf -
or Instantaneous Reaction Mode, - S
Dells Onygen' o [ 165 \mgt) % el
Delta Nitrate! NO3 | 07 |mgl) Paste Example Datasei
Observed Femous tron* ~ Fe2+ | 166 |mgh) Sewei]
Delfa Sufale* S04 | 224 \mgl) RestoreFormulas foer

ObsevedMethane ~ CH& | 66 |imgl)

e )

Dnspersmhes R, fambda, other

RIS K W ER R L SO T
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DISSOLVED YDROCARBON CONCENTRATION AUONG PLUME CENTERUNE (gl 2-0)
- AN . Distance from Source {fj) | D T S
TYREOFMODEL | ¢ ol T m m m ow|
[ o Degradation] 200605 15764051 424605 105E+05 | 9.+04 | n4E0a | 17404 | 724504 | 6808404 | BAEA| S 10BS04|
O e 006405 | 157EA05 1246105 1066108 9.276:08| 3060 | 1706008 | 166:08| 67200 536040 |60 |
st Reacton) 2006405 15TE+06 | 1246405 1056405 006404 o | 1TTES04| 14504 GEOES08| 60840 )

oy I O N N N T O

N : i
s i Oter Docay == nslanfancous Réaclion  “#=No Degradafion - - -Fie Data from Sitg -

|
|

S SRR S

2. 50E+05

|
\ 2.00E+03

-

Concentration

S00E+04 |

|
(LO0E+00 % B — fe—T ::——r——-th————cb—l:W:-—r-—HH——::——-h:k——w———r--

| f 30 100 150 200
| Distance From Source (ft) ‘

e

250 300

| ‘ | T
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Animation e
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EXENW-18513-400
Plane 1 W1 W2R

‘)} Calculate mass discharged along a plane through W-1 and W-2R:

Mass Total Mass
: Discharged | Discharged
Tritium Concentration (pCi/L) | Mass Flux*™ | per Area™ |through Plane

Sample Date|  W-1 W-2R_| Average | (pCiim%d) | (pCiim?) ~ {pCi)

* 11/1/2003 { 3,600,000 NM 3,600,000 4.47E+08 0 0.00E+Q0
7/31/2004 § 3,600,000 NM 3,600,000 4.47E+08 1.22E+11 3.40E+12
8/28/2004 | 703,375 NM 703,375 8.73e+07 7.48E+09 2.08E+11
8/31/2004 | 2,348,000 NM 2,348,000 2.92E+08 5.6BE+08 1.58E+10

9/3/2004 |2,590,000 NM 2,590,000 3.22E+08] . 9.20E+08 2.56E+10
12/2/2004 NM 48,000 48,000 5.92E+06 1.47E+10 4.11E+11
1/4/2005 NM 16,000 16,000 (1.95E+06 1.30E+08 3.62E+09
2/1/2005 NM 301,000 | 301,000 3.73E+Q7 5.50E+08 1.53E+10
3/11/2005 NM 284,000 284,000 3.52E+07 1.38E+09 3.84E+10
4/8/2005 NM 260,948 | 260,948 3.24E+07 9.46E+08 2.64E+10
4/26/2005 NM 204,000 | 204,000 2.53E+07 5.19E+08 1.45E+10
5/3/12005 NM 199,000 199,000 2.47E+07 1.75E+08 4.87E+09
5/19/2005 NM 182,000 182,000 2.26E+07 3.78E+08 1.05E+10
Total Mass Discharged to Groundwater 4.18E+12

Note:

*Assurne constant discharge beginning at time of leak equal to first available sampled concentration

**Assume background tritium concentration = 320 pCi/L (subtract from average monitored value)

**Assurned area of plume:

Width = 30 ft Area = 300 ft?
)‘) Saturated Depth = 10 ft - 28 m?
5.00E+08 -
4.50E+08
E 4.00E+08 PR .. e e e s
I 3.50E+08 - -
g 3.00E+08 - -
& 2. 50E+08 s rm e e e e e s e e e e
3 2.00E+08
2 1.50E+08
:s;' 1.00E+08
5.00E+07 N =y,
0.00E+00 +—r———rm ——— 1 — P
T, O e e e 0,y o o
. %% 0, G 7 T T B T %, %, %, %, *’oav % & B %
' Date
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EXENW-18513-400

Piane 2 W3

Calculate mass discharged along a plane through W-3:

Tritium Mass Total Mass
Concentration | Mass | Discharged | Discharged
(pCiNL) Flux*™ | perArea™ {through Plane

Sampie Date W-3 (pCilm’id)] {(pCiim?) (pCi)

* 11/1/2003 6,125,000 7.61E+08 0 0.00E+00
7/31/2004 6,125,000 7.61E+08 | 2.08E+11 7.72E+12
8/28/2004 3,551,350 4.41E+08 | 1.68E+10 6.25E+11
8/31/2004 4,908,000 6.09E+08 | 1.58E+09 5.86E+10

9/3/2004 10,312,000 | 1.28E+09 | 2.B4E+09 1.05E+11
10/25/2004( 4,931,000 6.12E+08 | 4.92E+10 1.83E+12
11/22/2004 542,667 6.74E+07 | 9.52E+09 3.54E+11

1/4/2005 177,000 2.19E+07 1.92E+09 7.13E+10

2/1/2005 129,000 1.60E+07 | 5.31E+08 1.97E+10

3/7/2005 92,000 1.14E+07 | 4.65E+08 1.73E+10

4/8/2005 244,229 3.03E+07 | 6.867E+08 2.4BE+10
4/25/2005 183,000 2.27E+Q7 | 4.50E+08 1.67E+10 L

5/3/12005 171,000 2.12E+07 | 1.76E+08B 6.52E+09

5/19/2005 161,000 2.00E+07 | 5.11E+08 1.90E+10
Total Mass Discharged to Groundwater 1.09E+13

Note:

*Assume constant discharge beginning at time of leak equal to first available sampled concentration
**Assume background trittum concentration = 320 pCi/L (subtract from average monitored value)
***Assumed area of piume:

t2/21

Width = 40 ft Area = 400 ft?
Saturated Depth = 10 ft 37 m?
1.40E+09
. ‘K
1.20E+09
3 \
. NE 1.00E+09
£ \
3 8.00E+08 <
£ A\
% 6.00E+08
: \
§ 4.00E+08 -
: \
2.00E+08
0.00E+00 ey M
7L, % %2 %, Y % % %, % %, % % 0, T Rt Sy % Y %
) ‘;’@ 2, % Y @"oy %, 0 R R &7@ 2, Jo’e RN J@ao
% G 0, % v % % % G Y G U 0% B Y
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EXENW-18513-400 13/21
Plane 3 T-6 T7-7
Calculate mass discharged along a plane through 7-6 and T-7:
Mass Total Mass
Discharged | Discharged
Tritium Concentration (pCill) Mass Flux™ | per Area™ | through Plane
SamL e Date T-6 T-7 Average {pCiim?(d) (pCiim?) (pCh)
11/1/2003 1,960,331 377,168 1,168,750 '2.36E+08 0 0.00E+00
713112004 1,960,331 377,168 1,168,750 2.36E+08 6.45E+10 2.76E+12
8/28/2004 598,986 419,783 509,385 1.03E+08 4.75E+09 2.03E+11
9/3/2004 1,229,000 958,000 1,093,500 2.21E+08 9.72E+08 4.15E+10
10/25/2004 354,000 NM 354,000 7.15E+07 7.61E+09 3.25E+11
11/22/2004] - 573,705 NM 573,705 1.16E+08 2.62E+09 1,12E+11
1/4/2005 15,000 NM 15,000 2.97E+06 2.56E+09 1.09E+11
2/112005 53,000 NM 53,000 1.06E+07 1.91E+08 8.15E+09
3/8/2005 17,000 NM 17,000 3.37E+06 2.45E+08 1.05E+10
4/8/2005 422,424 NM 422,424 8.53E+07 1.37E+09 5.88E+10
' 4/25/2005 134,000 NM 134,000 2.70E+07 9.55E+08 4.08E+10
5/3/2005 45,000 NM 45,000 9.03E+06 1.44E+08 6.16E+09
*  5/19/2005 45,000 NM 45,000 9.03E+06 1.45E+08 6.18E+09
Total Mass Discharged to Groundwater 3.6BE+12
Note:
*Assume constant discharge beginning at time of leak equal to first available sampled concentration
Assume constant discharge between most recent sampled concentration to present
**Assume background tritium concentration = 320 pCi/L. (subtract from average monitared value)
***Assumed area of plume:
Width = : 46 ft Area = 460 ft?
Saturated Depth = 10 ft 43 m?
—

Mass Flux (pCi/m%day)

2.50E+08

2,00E+08

1.50E+08

0.00E+00

1.00E+08 |




EXENW-18513-400
Plane 4 T-3 T-5

, Calculate mass discharged along a plane through T-3 and T-5:

Total Mass

Mass
. Discharged | Discharged

Trittum Concentration (pCi/L) | Mass Flux™ | per Area™ | through Plane

Sample Date| T-3 T-5_ [ Average | (pCiim’ld) (pCiim?) {pCi)
> 11/1/2003 | 38,885 | 41,662 | 40,274 |  8.08E+06 0 0.00E+00
7/31/2004 | 38,885 | 41662 | 40,274 8.0BE+06]  2.21E+08 1.02E+11
8/28/2004 | 119,763 | 404,437 | 262,100 . 5.29E+07]  8.54E+08 3.97E+10
9/3/2004 | 95,000 | 127,000] 111,000 2.24E+07] — 2.26E+08 1.05E+10
10/25/2004] NM | 103,000} 103,000 2.08E+07 1.12E+09 5.21E+10
* 5/19/2005| NM ] 103,000] 103,000 2.08E+07]  4.28E+09 1.99E+11
Total Mass Discharged to Groundwater 4.03E+11

Note:

*Assume constant discharge beginning at time of leak equal to first available sampled concentration
Assume constant discharge between most recent sampled concentration to present

**Assume background tritium concentration = 320 pCi/L. (subtract from average monitored value)
***Assurmned area of plume:

Width = 50 ft Area = 500 ft*
Saturated Depth = 10 # 46 m?
.6.00E+07
p
__ 5.00E+07 -
>
5]
-
& 4.00E+Q7 4+ -
E
3]
& 3.00E+07
[,
% 2.00E+07 -
1.00E+407 4 -— ety SETI
0.00E+00 T
e M, e Y %, D G 2, 2 8 &y Ny Ny M 2 2 %, 3, &
%("o 7, /‘?""3 GI{"’O ’/eoo ,@00:@00 0,{'“’0 %00:%0 kP;/o 00{"0 {?’@ /Jo’e /‘?0(30%’0 %"o %00 %00 J"’o
% @ 9, G ¥ v ‘q G G G R, Y, % T
Date

14/21




EXENW-18513-400 15/21
Plane 5 T-1T-2

. ’ Calculate mass discharged along a plane through T-1 and T-2:

Mass Total Mass
Discharged | Discharged
: Tritium Concentration (pCi/L) Mass Flux™ | per Area™ | through Plane
Sample Date T T-2 Average | (pCiim%d) | (pCim?) (pCi)
* 11/1/2003 7,473 7,592 7,533 1.46E+06 0 0.00E+00
7/31/2004 7,473 7,592 7,533 1.46E+06 3.98E+08 2.00E+10
9/3/2004 10,000 6,000 8,000 1.55E+06 5.12E+07 2.57E+08
10/25/2004 NM 58,000 58,000 1.17E+07 3.44E+08 1.72E+10
11/22/12004 35,043 7,009 21,026 4.19E+06 | 2.22E+08 1.11E+10
12/2/2004 3,000 3,000 . 3,000 5.42E+05 2.36E+07 1.19E+09
1/4/2005 43,000 4,000 23,500 #.69E+06 8.63E+07 4.33E+09
2/1/2005 46,000 5,000 25,500 5.09E+06 1.37E+08 6.87E+09
3/8/2005 131,000 4,000 67,500 1.36E+07 3.27E+08 1.64E+10
_ 4/8/2005 262,990 5,077 134,034 2.70E+07 6.30E+08 3.16E+10
4/25/2005 189,000 4,000 96,500 1.94E+07 3.95E+08 1.98E+10
5/3/2005 252,000 8,000 130,000 2.62E+07 1.83E+08 9.16E+09
~ 5/15/2005 241,000 4,000 122,500 2.47E+07 4.07E+08 2.04E+10
Jotal Mass Discharged to Groundwater 1.69E+11

Note:
*Assume constant discharge beginning at time of leak equal to first available sampled concentration
**Assume background tritium concentration = 320 pCilL {subtract from average monitored vaiue)
***Assumed area of plume:

~ Width = 54 ft Area = 540 ft

) Saturated Depth = 10 ft 50 m?

3.00E+07 1

_ 2.50E+07 A

2.00E+07

1.50E+07

1.00E+07

Mass Flux (pCifm?/day

5.00E+06 Jr,__'. NI

0.00E+00
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EXENW-18513-400
Plane 6 R-1 R-2 R-3

Calculate mass discharged along a plane throbgh R-1, R-2, and R-3:

Mass Total Mass

Discharged | Discharged
: Tritium Concentration (pCi/L) Mass Flux | per Area™ | through Plane

Sample Date{ R-1 R-2 R-3__ | Average | (pCiim’/d)* |  (pCi/m®) (pCi)

* 11/1/2003 | 1,280 3,591 1,452 2,108 3.61E+05 0 0.00E+00
7/31/2004 | 1,280 ] 3,591 1,452 2,108 3.61E+05 9.876+07 5.50E+09
10/25/2004] 5,000 | 12,000 NM 8,500 . 1.65E+06 8.66E+07 4.83E+09
11/8/2004 { NM 1,000 NM 1,000 - 1.37E+05 1.34E+07 7.49E+08
11/10/2004 } 1,000 NM NM 1,000 1,37E+05 1.37E+05 7.66E+06
11/22/20041 1,001 1 2,002 NM 1,502 2.39E+05 2.26E+06 1.26E+08
1/4/2005 NM 9,000 5000 | 7,000 1,35E+06 3.42E+07 1.90E+09
4/8/2005 | 1,127 | 5,866 3,936 3,643 6.72E+05 8.50E+07 5.30E+09
4/25/2005 | 1,000 ( 3,000 { 6,000 3,333 6.09E+05 1.09E+07 6.07E+08
5/19/2005 | NM NM 4,000 4,000 7.44E+05 1.62E+07 9.06E+08
Total Mass Discharged to Groundwater 1.99E+10

Note:

*Assume constant discharge beginning at time of leak equal to first available sampled concentration
**Assume background tritium concentration = 320 pCi/L (subtract from average monitored value)

“**Assumed area of piume:

Width = 60 ft Area = 600 ft¢
Saturated Depth = 10 ft 56 m’
1.80E+06
1.60E+06 - 4
§ 1.40E+06 / I
. 1.20E+06 AN
G 1.00E+06 - - / / \
2
X 8.00E+05
& B.OOE+05 4- - oo e / - v_-/
1]
<= 4.00E+05 £
2.00E+05 |- veier - N — _&J_ .
0.00E+00 ————y——— T ey —_———— .
VO YA AR P FR VN A R I U A S N Rt ) Ly
e, o e e g e e e
G % 0, % T % T G % R, ‘3007"007*’007006\0% %s s 0,
Date
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EXENW-18513-400
Plane 7 E2 EB ES

Calculate mass discharged along a plane through E-2, E-8, and E-9:

Mass Total Mass
Discharged | Discharged
Tritium Concentration (pCVL) Mass Flux | per Area™ | through Plane
Sample Date| E-2 E-8 E-9 | Average | (pCim*/d)™* |  (pClim’) (pCh
* 11/1/2003 | 1,071 NM NM 1,071 1.52E405 0 0.00E+00
7/31/2004 | 1,071 NM NM 1,071 1.62E+05 4.14E+07 2.39E+09
12/2/2004 | NM 0 1,000 500 3.64E+04 1.17E+07 6.72E+08
1/4/2005 | 0O 2,000 2,000 1,333 2.05E+05 3.96E+06 2.29E+08
2/2/12005 | NM 0 1,000 500 3.64E+04 3.50E+06 2.01E+08}
3/11/2005 | NM 1,000 2,000 1,500 2.39E+05 5.00E+06 2.93E+08
4/8/2005 { 541 3,140 1,870 1,850 3.08E+05 7.67E+06 4.42E+08
4/26/2005 1 NM | 2,000 NM 2,000 3.40E+05 5.84E+06 3.36E+08
5/3/2005 | NM | 2,000 3,000 2,500 4 41E+05 2.73E+06 1.57E+08
*  5/19/2005 | NM 2,000 3,000 2,500 4.41E+05 2.73E+06 1.57E+08
Total Mass Discharged to Groundwater 4.88E+09

Note:

*Assume constant discharge beginning at time of leak equal to first available sampled concentration
Assume constant discharge between most recent sampled concentration to present
"*Assume background tritium concentration = 320 pCi/L (subtract from average monitored value)
***Assumed area of plume:

Width =

Saturated Depth =

62 ft
10

Area =

620 ft?
58 m?

Ci/m3da

Mass Flux

5.00E+05
4.50E+05
% 4.00E+05

w
3
m
+
o
(5]
[l

3.00E+05 4
8 250E+05 4~ -~ -
2.00E+05 4
1.50E+05
1.00E+05 4 —

5.00E+04 - - - -
0.00E+00 -}




EXENW-18513-400
Piane 8 E-3 E-10

2

Calculate mass discharged along a plane through E-3 and E-10:

Mass Total Mass

Discharged | Discharged
Tritium Concentration (pCiiL) | Mass Flux* | per Area™ | through Plane

Sample Date E-3 E-10 Average (pCilmzld) (pCIim?) (pCi)

* 11/1/2003 | 1,142 NM 1,142 1.66E+05 0 0.00E+00
7/31/2004 | 1,142 NM 1,142 1.66E+05 4.54E+07 2.44E+09
10/25/2004] 1,000 NM 1,000 1.3TE+05|  1.31E+07 7.04E+08
11/22/2004] 1,001 ‘NM 1,001 1.38E+05 3.85E406 2.08E+08
121212004 NM 2,000 2,000 3.40E+05 2.39E+06 1.29E+08
1/4/2005 NM 2,000 2,000 3.40E+05 1.12E+07 6.04E+408
2/1/2005 1,000 1,000 1,000 1.37E+05 6.68E+06 3.60E+08
3/7/2005 1,000 NM 1,000 . 1.37E+05 4_67E+06 2.52E+08
3/11/2005 NM 2,000 2,000 3.40E+05 9.54E+05{ . 5.14E+407
4/8/2005 686 858 772 9.14E+04 6.03E+06 3.25E+08
51312005 1,000 1,000 1,000 1.37E+05 2.86E+06 1,54E+08
* 5/19/2005 | 1,000 1,000 1,000 1.37E+05 2.20E+06 1.19E+08
Total Mass Discharged to Groundwater 5.35E+09

Note:

*Assume constant discharge beginning at time of leak equal to first avaitable sampled concentration
Assume constant discharge between most recent sampled concentration to present

**Assume background fritium concentration = 320 pCi/l. (subtract from average monitored value)
“**Assumed area of plume:

Width = 58 ft

Area = 580 ft?
Saturated Depth = 10 ft 54 m?
4.00E+05 ¢
3.50E+05
E 3.00E+05
o~
E 2.50E+05
(3]
& 2.00E+05 | - -
x s
-E 1 BOE40D F— v moe o mm i s i e e S
wn
0
1.00E+05 L ene - PR s o e -
g .
5.00E+04 4~~ R e e e
0.00E+00 +—mr— e
A2
2, %0, R0 P T 00, 0, %, % %, 2, P, o 0 T S0,
“%. 0.0, 0, 0, <0, U, 0 G Gy < %2 R O s B B Y
D G %, % ¥ ¥ %G GG G 0 Y T G S S G
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EXENW-18513-400 19/21

Plane 9 E-6 E-7

Calculate mass discharged along a plane through E-6 and E-7:

Mass Total Mass

Discharged | Discharged
Tritium Concentration {pCi/L) | Mass Flux™ | per Area** [ through Plane

Sample Date[ E-6 E-7 Average | (pCim’/d) | (pCiim?) (pCh)

* 11/1/2003 465 7,513 3,889 - 7.42E+05 0 0.00E+00
7/31/2004 465 7,513 3,989 7.42E+05 2.02E+08 8.65E+09
10/25/2004] 2,000 0 1,000 1.37E+05 3.7BE+(07 1.62E+09
12/2/12004 0 0 0 0.00E+00 2.61E+06 1.12E+08
12/6/2004 0 ¢ 0 0.00E+0Q 0.00E+00 0.00E+00
*  5/19/2005 0 0 0 0.00E+00 0.00E+00 0.00E+00
Total Mass Discharged to Groundwater ) 1.04E+10

Note:

*Assume constant discharge beginning at time of leak equal to first avallable sampled concentration
Assuime constant discharge between muost recent sampled concentration to present

**Assume background tritium concentration = 320 pCi/L. (subtract fram average monitored value)
***Assumed area of plume:

Width = 46 ft Area = 460 ft?
Saturated Depth = 10 ft 43 m?
8.00E+05
7.00E+05 ﬁ\\
g‘ 6.00E+05
E 5.00E+05 1—
0
8 4.00E+05 4 -
»
2 3.00E+05 |-
0
n
'z‘ 2.00E+05 4~ -
1.00E+05
0.00E+00 +—— — — -
’% c %}/’o,@ %0"4{,0%0%,/ %o’% % %, o/’%o/%% 0/,(_707/,@ o@,@ 0%,/
% % U, % % % % 9% O, % B B % Y
Date
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Plane 10 DSP-124

Caiculate mass discharged along a plane through DSP-124;

Tritium Mass Total Mass ’
Concentration | Mass | Discharged | pischarged
(pCilL) Flux™ 1 per Area*™ |through Plane
Sample Date{ DSP-124 | (pCiim*/d)}  (pCitm?) (pCh)
* 11/1/2003 91,166 1.13E+07 0 0.00E+00
7/31/2004 91,166 1.13€+07 3.08E+09 1.95E+11
9/3/2004 55,000 6.79E+06 3.07E+08 1.94E+10
11/23/2004 12,889 1.56E+06 3.38E+08 2.14E+10Q
+ 2/25/2005 5,990 7.04E+05 1,06E+08 6.73E+09
3/29/2005 7.354 8.74E+05 | 2.52E+07 1,59E+09
4/8/2005 4,060 4.64E+05 6.69E+06 4.23E+08
* 5/19/2005 4,060 4.64E+05 1.90E+07 1.20E+09
Total Mass Discharged to Groundwater 2.45E+11

Note:

*Assume constant discharge beginning at time of leak equal to first available sampled concentration
Assume constant discharge between most recent sampled concentration to present

"*Assume background tritium concentration = 320 pCi/L (subtract from average monitored value)
“**Assumed area of plume:

Width = 20 ft Area = 680 ft’
Saturated Depth = 34 ft 63 m°

1.20E+07 -

1.00E+07

8.00E+06

6.00E+06

4.00E+06 -

Mass Flux (pCi/m?/day)

2.00E+06

0.00E+00




EXENW-18513-400
Theoretical West Source Plane

Calculate mass discharged along a plane through western source (theoretical):

Tritlum Mass Total Mass
Concentration | Mass | Discharged | Discharged
: _{pCin) Flux** | per Area™™ }through Plane
Sample Date DSP-124 {pCifm?id)] (pCim?) {pCH
* 11/1/2003 200,000 2.4BE+07 0 0.00E+00
7/31/2004 200,000 2.48E+07 | 6.77E+Q9 1.26E+11
9/3/2004 200,000 2.48E+07 | B.43E+08 1.57E+10
11/23/2004 75,665 9.36E+06 1.38E+09 2.57E+10
2/25/2005 24,491 3.00E+06 | 5.B1E+08 1.08E+10
3/29/2005 16,682 2.03E+06 | B8.05E+07 1.50E+09
4/8/2005 14,795 1.80E+06 | 1.91E+07 3.56E+08
* 5/19/2005 9,046 1.08E+06 | 5.91E+07 1.10E+09
Total Mass Discharged to Groundwater . 1.81E+11
Note:

*Assume constant discharge beginning at time of leak equal to first available sampled concentration
Assume constant discharge between most recent sampled concentration to present

**Assume background tritium concentration = 320 pCi/L (subtract from average monitored value)
***Assumed area of plume: '

Width = 20t Area = 200 ft*
Saturated Depth = 10t 19 m?

21421

3.00E+07 l .
2.50E+07 -—

I - \
2.00E+07

1.50E+07

1.00E+07 - -

Mass Flux (pCifm?/day)

5.00E+06 - -

0.00E+00
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EXENW-18513-400 50f17

BDM
Calculate Average Daily Runoff for Each Storm Sewer
Area of East Sewer (DSP-132) = 761,075
Area of West Sewer (DSP-131) = 447,068 ft*
Runoff as Percent of Precipitation = 85%
Calculate Average Infiltration Rate of Groundwater Into Sewer (Base Flow)
Sewer Diameter = 18 in
Cracked Percent of Sewer Wall = 10%
Hydraulic Conductivity, K = 3.29E-02 ft/min
Effective Porosity (sandstone) = 0.15
Hydraulic Gradient, i East 0.0140 f/ft West 0.0086 fuft
Seepage Velocity East 3.07E-03 f/min West 1.88E-03 f/min
Length of Main Sewer = East 1770 ft West 1020 ft
Base Infiitration Flow = ~ East 52219 L/d West 18485 L/d
Average Daily Runoff + Base Tritium Tritium Mass
Flow Volume (liters) | Concentration (pCi/L)]  Discharged (pCi)
Precipitation | West Sewer | East Sewer ‘
Date {in) | (DSP-131) | (DSP-132) | DSP-131 | DSP-132} DSP-131 | DSP-132
11/1/12003} 1.06 968,007 1,670,358 1,579 79,351 1.53E+09 | 1.33E+11
11/2/2003 0.26 251,632 449,121 1,579 79,351 | 3.97E+08 {3.56E+10
11/3/2003 0.12 126,091 235,404 1,579 79,351 1.99E+08 {1.87E+10
11/4/2003 (.88 807,597 1,395,579 1,579 79,351 1.28E+09 [1.11E+11
11/5/2003 0 18,485 52,219 1,579 79,351 2.92E+07 }4.14E+09
11/6/2003 0 18,485 - 52,219 1,579 79,351 | 2.92E+07 }4.14E+09
11/7/2003 trace 18.485 52,219 1,579 79,351 | 2.92E407 ] 4.14E+09
11/8/2003 0 18,485 52,219 1,579 79,351 2.92E+07 |4.14E+09
11/9/2003 0 18,485 52,219 1,579 79,351 } 2.92E+07 |4.14E+09
11/10/2003 0.04 54,354 113,280 1,579 79,351 | B.58E+Q7 | B8.99E+09
11/11/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
11/12/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
11/13/2003 0 18,485 52,219 1,679 | 79,351 | 2.92E+07 |4.14E+09
11/14/2003 0.05 63,321 128,546 1,579 79,351 1.00E+08 | 1.02E+10
11/15/2003 trace 18,485 52,219 1,579 79,351 { 2.92E+07 ]4.14E+09
11/16/2003 0.08 90,223 174,342 1,579 79,351 1.42E408 | 1.38E+10
11/17/2003 1.22 1,112,482 1,914,605 1,579 79,351 1.76E+09 | 1.52E+11
11/18/2003 0.53 493,746 861,288 1,579 79,351 | 7.80E+08 |6.B3E+10
11/19/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 ]4.14E+09
11/20/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
11/21/2003 0 18,485 52,219 1,579 79,351 | 2 92E+07 [4.14E+09
11/22/2003 trace 18,485 52,219 1579 | 79,351 | 2.92E+07 ]| 4.14E+09
11/23/2003 0.8 735,860 1,273,456 1,579 79,351 1.16E+09 | 1.01E+11
11/24/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 [4.14E+09
11/25/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
11/26/2003 0.06 72,288 143,811 1,579 79,351 | 1.14E+08 {1.14E+10
11/27/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
11/28/2003 0.08 90,223 174,342 1,579 79,351 1.42E+08 | 1.3BE+10
11/28/2003 trace 18,485 52,219 1,579 79,351 | 2.92E+07 {4.14E+09
11/30/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09

12/1/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+Q9

12/2/2003 0 18,485 52,219 1,579 79,351 | 2.92E+Q7 {4.14E+09
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BDM
Average Daily Runoff + Base Tritium Tritium Mass
Fiow Volume {liters) Concentration (pCl/L)| Discharged (pCi)
Precipitation | West Sewer | East Sewer

Date {in) (DSP-131) (DSP-132) | DSP-131 | OSP-132| DSP-131 | DSP-132
12/3/2003 ] 18,485 52,219 1,579 79,351 2.92E+07 |4.14E+09
12/4/2003 0.25 242 665 433,855 1,579 79,351 3.83E+08 | 3.44E+10
12/5/2003 0.26 251,632 449,121 1,579 79,351 3.97E+08 | 3.56E+10
12/6/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/7/2003 0 18,485 52,219 1,579 79,351 2.92E+07 (4.14E+09
12/8/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/9/2003 0.3 287,501 510,182 1,579 79,351 .| 4.54E+08 | 4.05E+10
12/10/2003 0.01 27,452 67,484 1,578 79,351 4.33E+07 | 5.35E+09
12/11/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/12/2003 0 18,485 52,219 1,579 79,351 2.926+07 | 4.14E+09
12/13/2003 0.25 242,665 433,855 1,579 79,351 3.83E+08 | 3.44E+10
12/14/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4,14E+09
12/15/2003 0.01 27,452 67,484 1,579 79,351 4.336+07 | 5.35E+09
12/16/2003 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+08
12/17/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/18/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/19/2003| 0.03 45,387 98,015 1,579 79,351 7.17E+07 | 7.7BE+09
12/20/2003 0 18,485 52,219 1,579 79,351 .| 2.92E+07 | 4.14E+09
12/21/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/22/2003 0.05 63,321 128,546 1,579 79,351 1.00E+08 | 1.02E+10
12/23/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/24/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/25/2003 0 18,485 52,219 1,679 79,351 2.92E+07 [ 4.14E+09
12/26/2003 0 18,485 52,219 1,679 79,351 2.92E+07 | 4.14E+09
12/27/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/28/2003 0.1 108,157 204,873 1,579 79,351 1.71E+08 | 1.63E+10
12/29/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/30/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
12/31/2003 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
1/1/2004 0 18,485 52,219 1,679 79,351 2.92E+07 | 4.14E+09
1/2/2004 0.01 27,452 67,484 1,579 79,351 4,33E+07 | 5.35E+09
1/3/2004 0.09 99,190 189,608 1,679 79,351 1.57E+08 | 1.50E+10
1/4/2004 0.5 466,844 815,492 1,579 79,351 7.37E+08 { 647E+10
1/5/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
1/6/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
1/7/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
1/8/2004 0 18,485 52,219 1,579 79,351 2.92E+07 |} 4.14E+08
1/9/2005 0.02 36,419 82,749 1,579 79,351 5.76E+07 | 6.57E+09
1/10/2005 0.04 54,354 113,280 1,579 79,351 8.58E+07 | 8.99E+09

1/11/2004 0 18,485 52,219 1,579 79,351 2.92E+07 [4.14E+09]
1/12/2004 0 18,485 52,219 1,579 79,351 2.92E407 | 4.14E+09
1/13/2004 Q 18,485 52,219 1,579 79,351 2.92E+07 {4.14E+09
- 1/14/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
1/15/2004 0 18,485 52,219, 1,579 79,351 2.92E+07 |4.14E+09
1/16/2004 0.15 152,993 281,200 1,579 79,351 2.42E+08 {2.23E+10
171712004 0.1 108,157 204,873 1,579 79,351 1.71E+08 | 1.63E+10
1/18/2004 0 18,485 52,219 1,579 79,351 2.92E+07 |4.14E+09
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BOM
Average Daily Runoff + Base Tritium Tritium Mass
Flow Volume (liters) Concentration (pCi/L.)] Discharged (pCi)
Precipitation | West Sewer | East Sewer »
Date {in) (DSP-131) | (DSP-132) | DSP-131 | DSP-132 | DSP-131 | DSP-132
1/19/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
1/20/2004 trace 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
1/21/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 }4.14E+09
1/22/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09.
1/23/12004 0.12 126,091 235,404 1,579 79,351 1.99E+08 | 1.87E+10
1/24/2005 0 18,485 52,219 1,579 79,351 { 2.92E+07 |4.14E+09
1/25/2004 0.09 99,190 189,608 1,579 79,351 1.57E+08 | 1.50E+10
1/26/2004 0.12 126,091 235,404 1,579 79,351 { 1.99E+08 | 1.87E+10
1/27/2005 0.04 54,354 113,280 1,579 79,351 8.5BE+07 | B.89E+09.
1/28/2004 0 18,485 52,219 1,679 79,351 | 2.92E+07 | 4.14E+09
4/29/2004 0.5 466,844 815,492 1,579 79,351 7.37E+08 | 6.47E+10
1130/2004 0 18,485 52,219 1,579 79,351 2.92E+07 |4.14E+09
1/31/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
2/1/2004 0 18,485 52,219 1,679 79,351 | 2.92E+07 | 4.14E+09
2/2/2004 0.08 90,223 174,342 1,579 79,351 | 1.42E+08 | 1.3BE+10
2/312004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
2/4/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
2/5/2004 0.16 161,960 296,466 1,579 79,351 2.56E+08 | 2.35E+10
2/6/2004 0.03 45,387 98,015 1,579 79,351 | 7.17E+07 | 7.78E+09
2/7/2004 0.06 72,288 143,811 1.579 79,351 1.14E+08 | 1.14E+10
2/8/2004 0 18,485 52,219 1,679 79,351 2.92E+07 | 4.14E+09
2/9/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
2/10/2004 0 18,485 52,219 1,579 1 79,351 2.92E+07 | 4.14E+09
.2/11/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
2/12/2004 0 18,485 52,219 1,579 79,351 2.82E+Q7 | 4.14E+09
2/13/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 {4.14E+09
2/14/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
2/15/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
2/16/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
2/17/2004 0 18,485 52,218 1,579 79,351 2.92E+07 | 4.14E+09
2/18/2004 0 18,485 52,219 1,579 79,351 2.92E+07 {4.14E+09
2/19/2004 0 © 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
2/20/2004 0.18 179,894 326,997 1,679 79,351 { 2.84E+08 | 2.59E+10
2/21/2004 0.04 54,354 113,280 1,679 79,351 | B8.58E+07 | 8.99E+09
2/22/2004 0.01 27,452 67,484 1,579 79,351 | 4.33E+07 | 5.35E+09
2/23/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
212412004 0 18,485 52,218 1,679 79,351 2.92E+07 | 4.14E+09
2/25/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
2/26/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
2/27/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
2/28/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
2/28/2004 0.01 27,452 67,484 1,579 79,351 4.336+07 | 5.35E+09
3/1/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
3/2/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
3/3/2004 0.01 27,452 67,484 1,579 79,351 | 4.33E+07 | 5.35E+09
3/4/2004 0.69 637,221 1,105,536 1,579 79,351 1.01E+09 [8.77E+10
3/5/2004 0.41 386,140 678,103 1,579 79,351 | 6.10E+08 |5.38E+10
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Precipitation | West Sewer | East Sewer ' ‘

Date {in) {DSP-131) (DSP-132) | DSP-131 | DSP-132| DSP-131 | DSP-132
3/6/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
3/7/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 !4.14E+(09
318/2004 0 18,485 52,219 1,579 79,3561 | 2.92E+07 |4.14E+09
3/9/2004 0 18,485 52,219 1,679 79,351 | 2.92E+07 | 4.14E+09

3/10/2004 0 - 18,485 52,219 1,579 79,351 2.92E+07 14.14E+09
3/11/2004 0.02 36,419 82,749 1,579 79,351 | 5.75E+07 {6.57E+(09
3/12/2004 0 18,485 52,219 1,579 79,351 | 2.92E+407 | 4.14E+09
3/13/2004 0.03 45,387 98,015 1,579 79,351 7.17E+07 {7.78E+09
3/14/2004 0 18,485 52,219 1,579 [ 79,351 2.92E+07 | 4.14E+09
3/156/2004 0.11 117,124 220,139 - 1,579 79,351 | 1.856+08 | 1.75E+10
3/16/2004 0.06 72,288 143,811 1,579 79,351 1.14E+08 | 1.14E+10
3/17/2004 0.02 36,419 82,749 1,579 79,351 5.75E+07 | 6.57E+09
3/18/2004 0.16 161,960 296,466 1,579 79,351 2.56E+08B | 2,35E+10
3/19/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 ]4.14E+09
3/20/2004 0.03 45,387 98,015 1,579 79,351 | 7.17E+Q7 | 7.7BE+09
3/21/2004 0 18,485 52,219 1,679 79,359 | 2.92E+07 [ 4.14E+D9
3/22/2004 0 18,485 52,219 1,679 79,351 | 2.92E+07 |4.14E+09
3/23/2004 0.18 179,894 326,997 1,678 79,351 | 2.84E+08 [ 2.59E+10
3/124/2004 0.26 251,632 449 121 1,579 79,351 | 3.97E+08 | 3.56E+10
3/25/2004 0.1 108,157 204,873 1,579 79,351 1.71E+08. | 1.63E+10
3/26/2004 0.27 260,599 464,386 1,579 79,351 4.11E+08 | 3.68E+10
3/27/2004 0.06 72,288 143,811 1,579 79,351 1.14E+08 | 1.14E+10
3/28/2004 0.99 906,236 1,563,499 1,579 79,351 143E+09 | 1.24E+11
3/29/2004 0 18,485 52,219 1,579 79,3561 | 2.92E+07 |4.14E+09
3/30/2004 0.45 422,008 739,164 1,579 79,351 6.66E+08 ) 5.87E+10
3/31/2004 0 18,485 52,219 1,579 79,351 2.92E+407 | 4.14E+09
4/1/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
- 41212004 0 18,485 52,219 1,578 79,351 2.92E+07 [4.14E+09
4/3/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+Q9
4/4/2004 0 18,485 52,219 1,579 79,351 2.92E+07 ] 4.14E+09
4/5/2004 0 18,485 52,219 1,579 79,351 2.92E+Q7 [ 4,14E+09|
4/6/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 {4.14E+09
4/7/2004 0 18,485 52,219 1,679 79,351 2.92E407 | 4.14E+09
4/8/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
4/9/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
4/10/2004 trace 18,485 52,218 1.579 79,351 2.92E+07 | 4.14E+09
4/11/2004 0. 18,485 52,219 1,579 79,351 2.92E+07 }4.14E+09
4/12/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
4/13/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
4/14/2004 0 18,485 52,219 1,579 79,3561 2.92E+07 |4.14E+09
4/15/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 }4.14E+09
4/16/2004 0 18,485 52,219 1,579 79,3561 | 2.92E+07 | 4.14E+09
4/17/2004 trace 18,485 52,219 1,579 79,351 | 2.92E+07 [4.14E+09
4/18/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 [4.14E+09
4/19/2004 0 18,485 52,219 1,579 79,351 | 2.92E+Q7 ]4.14E+09
4/20/2004 0.66 610,319 1,058,739 1,579 79,351 | 9.64E+08 | 8.41E+10
4/21/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 [4.14E+09
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4/22/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 [4.14E+09
4/23/2004 0 18,485 52,219 1,679 79,351 2.92E+07 | 4.14E+09
4/24/2004 0.72 664,122 1,151,332 | 1,579 79,351 1.05E+09 | 9.,14E+10
4/25/2004 0 18,485 - 52,219 1,579 79,351 2.92E+07 | 4.14E+09
4/26/2004 ) 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+089
4/27/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
4/28/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+08
4/29/2004 0.41 386,140 678,103 1,579 79,351 | 6.10E+08 | 5.38E+10
4/30/2005 0.63 583,418 1,013,943 1,579 79,351 | 9.21E+08 {8.05E+1Q
5/1/12004 0.36 341,304 - 601,775 1,679 79,351 | 5.39E+08 | 4.78E+10
5/2/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
5/3/2004 0 18,485 52,219 1,679 79,351 | 2.92E+07 {4.14E+09
5/4/12004 0 18,485 52,219 1,679 79,351 | 2.92E+07 |4.14E+09
5/5/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
5/6/2004 0 18,485 52,219 1,679 79,351 | 2.92E+07 |4.14E+09
5/712004 0.67 619,287 1,075,005 1,579 79,351 9.78E+08 | B8.53E+10

- 5/8/2004 0.01 27,452 67,484 1,579 79,351 | 4.33E+07 |5.35E+09
5/9/2004 0.14 144,026 265,935 1,579 79,351 | 2.27E+08 |2.11E+10
5/10/2004 0.03 45,387 98,015 1,579 79,351 | 7.17E+07 | 7.78E+09
5/11/2004 0 18,485 52,218 1,579 79,351 | 2.92E+07 }4.14E+09/
5/12/2004 0.12 126,091 235,404 1,579 79,351 1.99E+08 | 1.87E+10
5/13/2004 0.57 529,615 922,350 1,679 79,351 | 8.36E+08 |7.32E+10
5/14/2004 0.64 - 582,385 1,029,208 1,579 79,351 9.35E+08 ]8.17E+10
5/15/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
5/16/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+089
5/17/2004 0.38 359,238 632,306 1,579 79,351 | 5.67E+08 | 5.02E+10
5/18/2004 0.14 144,026 265,935 1,579 79,351 | 2.27E+08 | 2.11E+10
5/19/2004 ) 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
5/20/2004 0.01 27,452 67,484 1,579 79,351 | 4.33E+07 }5.35E+09
5/21/2004 0.03 45,387 98,015 1,579 79,351 7.47€+07 | 7.78E+09
5222004 0.45 422,008 739,164 1,579 79,351 | 6.66E+08. | 5.87E+10
5/23/2004 0.05 63,321 128,546 1,679 79,351 1.00E+08 | 1.02E+10
5/24/12004 0.43 404,074 708,633 1.579 79,351 | 6.38E+08 [5.62E+10
5/25/2004 0 18,485 52,219 1,579 79,351 | 2.92E+Q7 |4.14E+09
5/26/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 {4.14E+09
5/27/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+(09
5/28/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
5/29/2004 trace 18,485 52,218 1,579 79,351 | 2.92E+07 |4.14E+09
5/30/2004 0.1 108,157 204,873 1,579 79,351 1.71E+08 ] 1.63E+10
5/31/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+Q9
6/1/2004 0 18,485 52,219 1,579 78,351 | 2.92E+07 [4.14E+09
6/2/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
6/3/2004 0 18,485 52,219 1,579 79,351 | 2,92E+07 | 4.14E+09
6/4/2004 0 18,485 52,219 1,579 79,351 | 2,92E+07 | 4.14E+09
8/5/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
6/6/2004 0 18,485 52,219 1,578 79,351 | 2.92E+07 |4.14E+09
6/7/2004 0 18,485 52,218 1,579 79,351 | 2.82E+07 | 4.14E+09
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6/8/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
6/9/2004 0.1 108,157 204,873 1,579 79,351 1.71E+08 | 1.63E+10

6/10/2004 0.76 699,991 1,212,394 1,579 79,351 1.11E+09 |9.62E+10
6/11/2004 0.87 798,630 1,380,314 1,579 79,351 1.26E+09 | 1.10E+11
6/12/2004] 0.83 762,761 1,319,252 1,579 79,351 1.20E+09 | 1.05E+11
6/13/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
6/14/2004 0.66 610,319 1,059,739 1,579 79,351 9.64E+08 | B.41E+10
6/15/2004 0 18,485 52,218 1,579 79,351 2.92E+07 | 4.14E+09
6/16/2004 0 18,485 52,219 1,579 79,351 2.92E+07 [ 4.14E+09
6/17/2004 0 18,485 52,219 1,579 79,351 2.92E+07 ] 4.14E+09
6/18/2004 0.09 99,190 189,608 1,579 79,351 1.57E+08 | 1.50E+10
6/19/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
6/20/2004 0 18,485 52,219 1,579 79,351 2.92E+07 14.14E+09
6/21/2004 0.4 377,173 662,837 1,579 79,351 5.96E+08 | 5.26E+10
6/22/2004 0 18,485 52,219 1,579 79,351 2.92E+07 |} 4.14E+09
6/23/2004 trace 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
6/24/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
6/25/2004 0.01 27,452 67,484 1,579 79,351 4.33E+07 | 5.35E+09
6/26/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
6/27/2004 0 18,485 52,219 1,579 79,351 2.92E+407 | 4.14E+09
6/28/2004 0.1 108,157 204,873 1,579 79,351 1.71E+408 | 1.63E+10
6/29/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
6/30/2004 0 18,485 52,219 1,579 79,351 2.92E+07 {4.14E+09
7/1/2004 0 18,485 - 52,219 1,579 79,351 | 2.92E+07 ] 4.14E+09
7/2/2004 0 18,485 52,219 1,579 79,351 2.92E+07 ] 4.14E+09
7/3/2004 0.2 197,829 357,528 1,679 79,351 3,12E+08 | 2.84E+10
7/4/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 | 4.14E+09
7/5/2004 0.03 45,387 98,015 1,579 79,351 7.17E+07 | 7.78E+09
7/6/2004 0.13 135,059 250,670 1,579 79,351 2.13E+08 [ 1.99E+10
7/7/12004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
7/8/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
7/9/2004 0.76 699,991 1,212,394 1,679 79,351 1,11E+09 | 9.62E+10
7/10/2004 0.04 54,354 113,280 1,579 79,351 8.58E+Q7 { 8.99E+09
7/11/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+08
7/12/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
7/13/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
7/14/2004 0 18,485 52,219 1,579 79,351 .| 2.92E+07 | 4.14E+09
7/15/2004 0 18,485 52,219 1,679 79,351 2.92E+07 }4.14E+09
7/16/2004 0.23 224,730 403,324 1,579 79,351 3.55E+08 | 3.20E+10
7/17/2004 0 18,485 52,219 1,579 79,351 2.92E+07 |4.14E+09
7/18/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
7/19/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E409
7/20/2004 0 18,485 52,219 1,579 79,351 2.92E+07 §4.14E+09
7/21/2004 0 18,485 52,219 1,579 79,351 2.92E+07 {4.14E+09|
7/22/2004 0 18,485 52,219 1,679 79,351 2.92E+07 | 4.14E+09
7/23/2004 0 18,485 52,219 1,579 79,351 2.92E+07 |4.14E+09
7/24/2004 0.08 90,223 174,342 1,579 79,351 1.42E+08 | 1.38E+10
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7/25/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 }4.14E+09
7/26/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09
7/27/2004 0 18,485 52,219 1,579 79,351 2.92E+07 | 4.14E+09
7/28/2004 0 18,485 52,219 1,579 79,361 | 2.92E+07 {4.14E+09
7/29/2004 0.2 197,829 357,528 1,579 79,351 3.12E+08 | 2.84E+10
7/30/2004 0.56 520,647 907,085 1,579 79,351 | .8.22E+08 | 7.20E+10
7/31/2004 0 18,485 52,219 1,579 79,351 | 2.92E+07 |4.14E+09

8/1/2004 0 18,485 52,219 , 1,862 78,621 2.89E+07 |4.11E+09
8/2/2004 0 18,485 52,219 1,545 77,892 | 2.86E+07 |4.07E+09
8/3/2004 1.27 1,157,318 1,990,933 1,528 77,162 | 1.77E+09 | 1.54E+11
B8/4/2004 0.2 197,829 357,528 1,511 76,432 | 2.99E+08 |} 2.73E+10
8/5/2004 0 18,485 52,219 1,494 75,702 | 2.76E+07 |} 3.95E+09
B/6/2004 0 18,485 52,219 1,477 74,973 | 2.73E+07 | 3.91E+09
8/7/2004 0.01 27,452 67,484 1,460 74,243 | 4.01E+07 | 5.01E+09
B8/8/2004 0 18,485 52,219 1,443 73,5613 | 2.67E+07 | 3.84E+09
8/9/2004 0 18,485 52,219 1,426 72,784 | 2.64E+07 | 3.80E+09
8/10/2004 0 18,485 52,219 1,409 72,054 2.60E+07 | 3.76E+09
8/11/2004 0 18,485 52,219 1,392 71,324 | 2.57E+07 | 3.72E+09
8/12/2004 0 18,485 52,219 1,375 70,594 | 2.54E+07 ] 3.69E+09
8/13/2004 0 18,485 52,219 1,358 69,865 { 2.51E+07 | 3.65E+09
8/14/2004 0 18,485 52,219 1,341 69,135 2.48E+07 | 3.61E+09
8/15/2004 0 18,485 52,219 1,324 68,405 | 245E+07 | 3.57E+09
8/16/2004 trace 18,485 52,219 1,307 67,676 | 242E+07 | 3.53E+09
8/17/2004 0.45 422,008 739,164 1,290 66,946 | 5.44E+08 | 4.95E+10
8/18/2004 0.75 691,024 1,197,128 1,272 66,216 | 8.79E+08 | 7.93E+10
8/19/2004} 0.42 395,107 693,368 1,255 65,486 | 4.96E+0B | 4.54E+10
8/20/2004 0.61 565,483 983,412 1,238 64,757 | 7.00E+08 | 6.37E+10
8/21/2004 0 18,485 52,219 1,221 64,027 | 2.26E+07 | 3.34E+D9
8/22/2004 0 18,485 52,219 1,204 63,297 | 2.23E+07 |} 3.31E+09
8/23/2004 0 18,485 52,219 1,187 62,567 | 2.19E+07 ) 3.27E+09
8/24/2004 0 18,485 52,219 1,170 61,838 | 2.16E+07 | 3.23E+09
8/25/2004 1.9 1,722,250 2,952,657 1,153 61,108 1.99E+09 | 1.80E+11
8/26/2004 0.55 511,680 891,819 1,136 60,378 | 5.81E+08 | 5.38E+10
8/27/2004 0.55 511,680 891,819 1,119 59,649 | 5.73E+08 ] 5.32E+10
B/28/2004 1.12 1,022,810 1,761,951 1,102 58,919 t 1.13E+09 | 1.04E+11
8/29/2004 0 18,485 52,219 1,085 58,189 | 2.01E+07 | 3.04E+09
8/30/2004 0 18,485 52,219 1,068 57,459 | 1.97E+07 | 3.00E+09
8/31/2004 0 18,485 52,219 1,051 56,730 | 1.94E+07 | 2.96E+09
9/1/2004 0 18,485 52,218 1,034 56,000 | 1.91E+07 | 2.92E+09
9/2/2004 0 18,485 52,218 1,017 63,000 | 1.88E+07 | 3.29E+09
9/3/2004 0 18,485 52,219 1,000 99,000 | 1.85E+07 | 5.17E+09
9/4/2004 0.03 45,387 98,015 1,000 41,000 |} 4.54E+07 | 4.02E+09
9/5/2004 0 18,485 52,219 1,000 87,000 | 1.85E+07 | 4.54E+09
9/6/2004{ - 0.02 36,419 82,749 2,000 36,000 | 7.28E+07 | 2.98E+09
9/7/2004 0 18,485 52,219 1,000 11,000 [ 1.85E+07 | 5.74E+08
9/8/2004 0 18,485 52,219 1,000 9,000 1.85E+07 | 4.70E+08
9/9/2004 0 18,485 52,219 1,000 8,000 1.85E+Q7 | 4.18E+08
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9/10/2004 0 18,485 52,219 1,000 19,000 | 1.85E+07 |9.92E+08
9/11/2004 0 18,485 52,219 1,000 11,000 | 1.85E+07 | 5.74E+08
9/12/2004 0 18,485 52,219 1,000 8,000 1.85E+07 | 4.18E+08
9/13/2004 0 18,485 52,219 1,000 7,000 1.85E+07 | 3.66E+08
8/14/2004 0 18,485 52,219 1,000 7,000 1.85E+07 | 3.66E+08
. 9/15/2004 0.74 682,057 1,181,863 1,000 5,000 6.82E+08 { 5.91E+09
9/16/2004 0.01 27,452 67,484 1,000 2,000 2. 75E+07 | 1.35E+08
9/17/2004 0 18,485 52,219 1,000 5,000 1.85E+07 | 2.61E+08
9/18/2004 0 18,485 52,219 1,000 5,000 1.85E+07 | 2.61E+08
9/19/2004 0 18,485 52,219 1,000 5,000 1.86E+07 12.61E+08
9/20/2004 0 18,485 52,219 2,000 5,000 3.70E+07 | 2.61E+408
9/21/2004 0 18,485 52,219 1,000 4,000 1.85E+07 | 2.09E+08
9/22/2004 0 18,485 52.219 1,000 5,000 1.85E+07 | 2.61E+08
9/23/2004 0 18,485 52,219 1,000 5,000 1.85E+07 | 2.61E+08
9/24/2004 0 ~ 18,485 52,219 1,000 5,000 1.85E+07 | 2.61E+08
9/25/2004 0 18,485 52,219 1,000 5,000 1.85E+07 | 2.61E+08
9/26/2004 0 18,485 52,219 1,000 4,000 1.85E+07 | 2.09E+08
8/27/2004 0 18,485 52,219 1,000 4,000 1.85E+07 | 2.09E+08
9/28/2004 0 18,485 52,219 1,000 4,000 1.86E+07 | 2.09E+08
9/29/2004 0 18,485 52,219 1,000 4,000 1,85E+07 | 2.09E+08
9/30/2004 0 18,485 52,218 0 4,000 0.00E+00 | 2.09E+08
10/1/2004 0.31 296,468 525,448 0 5,000 0.00E+00 | 2.63E+08
10/2/2004 0 18,485 52,219 2,000 2,000 3.70E+07 | 1.04E+08
10/3/2004 0 18,485 52,219 0 3,000 0.00E+00 [ 1.57E+08
10/4/2004 0 18,485 52,219 1,000 3,000 1.86E+07 | 1.57E+08
10/5/2004 0 18,485 52,219 1,000 3,000 1.85E+07 { 1.57E+08
10/6/2004 0 18,485 52,219 0 1,000 0.00E+00 | 5.22E+07
10/7/2004 0 18,485 52,219 0 3,000 0.00E+00 } 1.57E+08
10/8/2004 0.39 368,205 647,572 1,000 2,000 3.68E+08 | 1.30E+09
10/9/2004 0.24 233,698 418,590 1,000 2,000 2.34E+08 | 8.37E+08
10/10/2004 0 18,485 52,219 1,000 3,000 1.85E+07 | 1.57E+08
10/11/2004) ~ 0 18,485 52,219 0 3,000 0.00E+00 } 1.57E+08
10/12/2004 0.39 368,205 647,572 125 3,000 4.60E+07 | 1.94E+09
10/13/2004 0 18,485 52,219 250 4,000 4.62E+06 .} 2.09E+08
10/14/2004 0.38 359,238 632,306 375 2,000 1.35E+08 | 1.26E+09
10/15/2004 0.04 54,354 113,280 500 1,000 | 2.72E+07 | 1.13E+08
10/16/2004 0 18,485 52,219 625 2,000 1.16E407 | 1.04E+08
10/17/2004 0 18,485 52,219 750 3,000 1.39E+07 | 1.57E+08
10/18/2004 0.02 36,419 82,749 875 2,000 3.19E+07 | 1.65E+0B
10/19/2004 0 18,485 52,219 1,000 2,000 1,85E+07 | 1.04E+08
10/20/2004 0 18,485 52,219 1,000 3,000 1.85E+07 | 1.57E+08
10/21/2004 0 18,485 52,219 1,000 3,000 1.85E+07 | 1.57E+08
10/22/2004 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
10/23/2004 0.43 404,074 708,633 1,000 - 0 4.04E+08 | 0.00E+0D
10/24/2004 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
10/25/2004 0 18,485 52,219 1,000 3,000 1.85E+07 | 1.57E+08
10/26/2004 0.1 108,157 204,873 1,000 4,000 1.08E+08 | 8.19E+08
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10/27/2004 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
10/28/2004 0.03 45,387 98,015 1,000 3,000 4.54E+07 | 2.94E+08
10/29/2004 0.05 63,321 128,546 1,000 2,000 6.33E+07 | 2.57E+08
10/30/2004 0 18,485 52,219 1,000 2,000 1.85E+07 [ 1.04E+08
10/31/2004 0.04 54,354 113,280 1,000 2,000 5.44E+07 | 2.27E+08
11/1/2004 1.24 1,130,416 1,945,136 1,000 -0 1.13E+09 | 0.00E+00
11/2/2004 0 18,485 52,219 857 1,000 1.58E+07 | 5.22E+07
11/3/2004 0.36 341,304 601,775 , 714 1,000 2.44E+08 | 6.02E+08
11/4/2004 0.36 341,304 601,775 571 1,000 1.95E+08 | 6.02E+08
11/5/2004 0 18,485 52,219 429 5,000 7.92E+06 {2.61E+08
11/6/2004 0 18,485 52,219 286 0 5.28E+06 | 0.00E+00
11/7/2004 0 18,485 52,219 143 2,000 2.64E+06 | 1.04E+08
11/8/2004 0 18,485 52,219 0 1,000 -1.89E-08 | 5.22E+07
11/8/2004 0 18,485 52,218 143 2,000 2.64E+06 | 1.04E+08
11/10/2004 0 18,485 52,219 286 2,000 5.28E+06 | 1.04E+08
11/11/2004 0 18,485 52,219 429 4,000 7.92E+06 {2.09E+08
11/12/2004 0 18,485 52,219 571 5,000 1.06E+07 } 2.61E+08
11/13/2004 0 18,485 . 52,219 714 5,333 1.32E+07 | 2.78E+08
11/14/2004 0 18,485 52,219 857 5,667 1.58E+07 | 2.96E+08
11/15/2004 0 18,485 52,219 1,000 6,000 1.856+07 | 3.13E+08
11/16/2004 0 18,485 52,219 857 3,000 1.58E+07 | 1.57E+08
11/17/2004 0 18,485 52,219 714 3,000 1.32E+407 | 1.57E+08
11/18/2004 0.6 556,516 968,146 571 5,000 3.18E+08B | 4.84E+09
11/19/2004 0.21 206,796 372,793 429 1,000 8.86E+07 | 3.73E+08
11/20/2004 0 18,485 52,219 286 2,000 5.28E+06 [ 1.04E+D8
11/21/2004 0 18,485 52,219 143 5,000 2.64E+06 | 2.61E+08
11/22/2004 0 18,485 52,219 0 5,000 -1.89E-08 | 2.61E+08
11/23/2004 0 18,485 52,219 143 5,000 2.64E+06 | 2.61E+08
11/24/2004 0.14 144,026 265,935 286 0 4.12E+07 | 0.00E+C0Q
11/25/2004 0 18,485 52,218 429 1,000 7.92E+06 | 5.22E+07
11/26/2004 0.14 144,026 265,935 571 0 8.23E+07 |} 0.00E+0Q
11/27/2004 0.46 430,976 754,430 714 0 3.08£+08 | 0.00E+00
11/28/2004 0.06 72,288 143,811 B57 4,000 6.20E+07 | 5.75E+08
11/29/2004 0.16 161,960 296,466 1,000 4,000 1,62E+08 { 1.19E+09
11/30/2004 0.53 493,746 861,288 857 0 4.23E+08 | 0.00E+00
12/1/2004 0 18,485 52,219 714 0 1.32E+07 | 0.00E+00
12/2/2004 0 18,485 52,219 571 5,000 1.06E+07 | 2.61E+08
12/3/2004 0 18,485 52,219 429 5,000 7.92E+06 | 2.61E+08
12/4/2004 0 18,485 52,219 286 7,000 5.28E+06. | 3.66E+08
12/5/2004 0.38 359,238 632,306 143 132,000 | 5.13E+07 | 8.35E+10
12/6/2004 0.46 430,976 754 430 0 2,000 -4.41E-07 | 1.51E+09
12/7/2004 0.76 699,991 1,212,394 0 0 0.00E+00 | 0.00E+QD
12/8/2004 0 18,485 52,219 0 2,000 0.00E+00 ] 1.04E+08
12/9/2004 0 18,485 52,219 0 6,000 0.00E+00 | 3.13E+08
12/10/2004 trace 18,485 52,219 0 9,000 0.00E+00 ] 4.70E+08
12/11/2004 0 18,485 52,219 0 2,000 0.00E+00 | 1.04E+08
12/12/2004 Q 18,485 52,219 0 0 0.00E+00 | 0.00E+Q0
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: Precipitation | West Sewer | East Sewer
Date {in) (DSP-131) (DSP-132) | DSP-131 | DSP-132| DSP-131 | DSP-132
1211312004 0 18,485 - 82,219 0 0 0.00E+00 | 0.00E+00
12/14/2004 0 18,485 52,219 0 3,000 0.00E+00 | 1.57E+08
12/15/2004 0 18,485 © 52,219 0 3,000 0.00E+00 | 1.57E+08
12/16/2004 0 18,485 52,219 0 1,000 0.00E+00 | 5.22E+07
12/17/2004 0 18,485 52,219 0 3,000 0.00E+00 | 1.57E+08
12/18/2004 0 18,485 52,219 0 1,000 0.00E+00 {5.22E+07
12/18/2004 0 18,485 52,219 0 5,000 0.00E+00 | 2.61E+08
12/20/2004, 0 18,485 52,219 0 2,000 0.00E+00 | 1.04E+08
12/21/2004 0 18,485 52,219 - 67 1,933 1.23E+06 | 1.01E+08
12/22/2004] |, 0 18,485 52,219 133 1,867 2.46E+06° | 9.75E+07
12/23/2004 0 18,485 52,219 200 1,800 3.70E+06 | 9.40E+07
12/24/2004 0 18,485 52,219 267 1,733 4.93E+06 | 9.05E+07
12/25/2004 0 18,485 52,219 333 1,667 6.16E+06 | B8.70E+07
12/26/2004 0 18,485 52,219 400 1,600 7.39E+06 | 8.35E+07
12/27/2004 Q 18,485 52,219 467 1,533 8.63E+06 | 8.01E+Q7
12/28/2004 0 18,485 52,219 533 1,467 9.86E+06 { 7.66E+07
12/29/2004 0 18,485 52,219 600 1,400 1.11E+07 | 7.31E+07
12/30/2004 0 18,485 52,219 667 1,333 1.23E+07 | 6.96E+07
12/31/2004 0 18,485 52,219 733 1,267 1.36E+07 | 6.61E+07
1/1/2005 0.84 771,729 1,334,518 800 1,200 6.17E+08 | 1.60E+09
1/212005 0.22 215,763 388,059 867 1,133 1.87E+08 | 4.40E+08
11312005 0.54 502,713 876,554 933 1,067 4.69E+08 | 9.35E+08
1/4/2005 0.19 188,862 342,262 1,000 1,000 1.89E+08 3.42§+08
1/5/2005 0.4 377,173 862,837 1,800 1,036 | 3.77E+08 | 6.87E+08
1/6/2005 0 18,485 52,219 1,000 1,071 1.85E+07 | 5.569E+07
1/7/2005 0 18,485 52,219 1,000 1,107 1.85E+07 | 5.78E+07
1/8/2005 0 18,485 52,219 1,000 1,143 1.85E+07 | 5.97E+07
1/9/2005 0.19 188,862 342,262 1,000 1,179 1.89E+08 | 4.03E+08
1/10/2005 0.28 269,566 479,652 1,000 1,214 2.70E+08 {5.82E+08
1/11/2005 0.19 188,862 342,262 1,000 1,250 1.89E+08 | 4.28E+08
171212005 1.26 1,148,350 1,975,667 1,000 1,286 1.156E+09 | 2.54E+09
1/13/2005 0.12 126,091 235,404 1,000 1,321 1,26E+08 | 3.11E+08
1/14/2005 0 - 18,485 52,218 1,000 1,357 1.85E+07 | 7.09E+07
1/15/2005 trace 18,485 52,219 1,000 1,393 1.85E+07 §7.27E+07
1/16/2005 0 18,485 52,219 1,000 1,429 1.85E+07 | 7.46E+0Q7
1/17/2005 0 18,485 52,219 1,000 1,464 1.85E+07 [ 7.65E+07
1/18/2005 0.1 108,157 204,873 1,000 1,500 1.08£+08 | 3.07E+08
1/19/2005 0.1 108,157 204,873 1,000 1,536 1.086+08 | 3.15E+08
1/20/2005 0.03 45,387 98,015 1,000 1,571 4.54E+07 | 1.54E+08 .
1/21/2005 0.02 36,419 82,749 1,000 1,607 3.64E+07 | 1.33E+08
1/22/2005 0.07 81,255 159,077 1,000 1,643 8.13E+07 | 2.61E+08
1/23/2005 0.14 144,026 265,935 1,000 1,679 1.44E+08 | 4.46E+08|
1/24/2005 0 18,485 52,219 1,000 1,714 1,85E+07 | 8.95E+07
112512005 0 18,485 52,219 1,000 1,750 1.85E+07 | 9.14E+07
1/26/2005 0.01 27,452 87,484 1,000 1,786 | 2.75E+07 |1.21E+08
1/2712005 0 18,485 52,219 1,000 1,821 1.85E+07 | 9.51E+07
1/28/2005 0 18,485 52,219 1,000 1,857 1.85E+07 | 9.70E+Q71] -
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Precipitation | West Sewer | East Sewer
Date ~{in) {DSP-131) (DSP-132) | DSP-131 | DSP-132| DSP-131 | DSP-132
1/29/2005 trace 18,485 52,219 1,000 1,893 1.85E+07 | 9.88E+07
1/30/2005 0 18,485 52,219 1,000 1,929 1.85E+07 | 1.01E+08
1/31/2005 0 18,485 52,219 1,000 1,964 1.85E+07 | 1.03E+08
2/1/2005 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
2/2/2005 0 18,485 52,219 1,000 1,971 1.85E+07 | 1.03E+08
2/3/2005 0 18,485 52,219 1,000 1,943 1.85E+07 } 1.01E+08
214/2005 0 18,485 52,218 1,000 1,914 1.85E+07 ) 1.00E+08
2/5/2005 0 18,485 52,219 1,000 1,886 1.85E+07 | 9.85E+07
2/6/2005 0.19 188,862 342,262 1,000 1,857 1.89E+08 | 6.36E+08
2/7/2005 0.16 161,960 296,466 1,000 1,829 1.62E+08 | 5.42E+08
2/8/2005 0.01 27,452 67,484 1,000 1,800 2.75E+07 | 1.21E+08
2/9/2005 0.04 54,354 113,280 1,000 1,771 5.44E+07 | 2.01E+08
2/10/2005 0 18,485 52,219 1,000 1,743 1.85E+07 | 9.10E+07
2/11/2005 0 18,485 52,219 1,000 1,714 1,85E+07 | 8.95E+07
2/12/2005 ] 18,485 52,219 1,000 1,686 1.85E+07 | 8.80E+07
2/13/2005 0.18 179,894 326,997 1,000 1,857 1.80E+08 | 5.42E+08
2/14/2005 0.03 45,387 98,015 1,000 1,629 4.54E+07 | 1.60E+08
2/15/2005 0.04 54,354 113,280 1,000 1,600 5.44E+07 | 1.B1E+08
2/16/2005 0 18,485 52,219 1,000 1,571 1.85E+07 | 8.21E+07
2/17/2005 0 18,485 52,219 1,000 1,543 1.85E+07 | 8.06E+07
2/18/2005 0 18,485 52,219 1,000 1,514 1.85E+07 | 7.91E+07
2/19/2005 0.01 27,452 67,484 1,000 * 1,488 2.75e+07 | 1.00E+08
2/20/2005 0.06 72,288 143,811 1,000 1,457 7.23E+07 | 2.10E+08
212112005 0.01 27,452 67,484 1,000 1,429 2.75E+07 | 9.64E+Q7
2/22/2005 0 18,485 52,219 1,000 1,400 1.85E+07 ([ 7.31E+07
2/23/2005 0 - 18,485 52,219 1,000 1,371 | 1.856+07 | 7.16E+07
2/24/2005 0 18,485 52,219 1,000 1,343 1.85E+07 | 7.01E+07
2/25/2005) 0 18,485 52,219 1,000 1,314 1.85E+07 | 6.86E+07
2/26/2005 0 18,485 52,219 1,000 1,286 1.85E+07 | 6.71E+07
2/27/2005 0.03 45,387 98,015 1,000 1,257 4 .54E+07 | 1.23E+08
2/28/2005 0.03 45,387 98,015 1,000 1,229 4 54E+07 | 1.20E+08
3/1/2005 0 18,485 52,219 1,000 1,200 1.85E+07 | 6.27E+07
3/2/2005 0 18,485 52,219 1,000 1,171 1.85E+07 | 6.12E+07
3/3/2005 0 18,485 52,219 1,000 1,143 1.85E+07 | 5.87E+07
3/4/2005 0.02 36,419 82,749 1,000 1,114 3.64E+07 | 9.22E+07
3/5/2005 0 18,485 52,219 1,000 1,086 1.85E+07 | 5.67E+07
3/6/2005 0 18,485 52,219 1,000 1,057 1.85E+07 | 5.52E+07
3/7/2005 0 18,485 52,219 1,000 1,029 1.85E+07 | 5.37E+07
3/8/2005 0 18,485 52,218 1,000 1,000 1.85E+07 | 5.22E+07
3/9/2005 0 18,485 52,219 1,013 1,017 1.87E+07 | 5.31E+07
3/10/2005 0.11 117,124 220,139 . 1,026 1,034 1.20E+08 | 2.28E+08
3/11/2005 0 18,485 . 52,219 1,039 1,051 1.92E+07 | 5.49E+07
3/12/2005 0 18,485 52,219 1,052 1,068 1.94E+07 | 5.57E+07
3/13/2005 0 18,485 52,219 1,065 1,085 1.97E+07 | 5.66E+07
3/14/2005 0 18,485 52,219 1,078 1,101 1.99E+07 |} 5.75E+07
3/16/2005 0 18,485 52,219 1,091 1,118 2,02E+07 | 5.84E+07
3/1612005 0 18,485 52,219 1,104 1,135 2.04E+07 | 5.93E+07
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3/17/2005 0 18,485 52,219 1,117 1,152 2.06E+07 | 6.02E+07
3/18/2005 0 18,485 52,219 1,130 1,169 2.09E+07 | 6.10E+07
3/19/2005 0.09 99,190 189,608 1,143 1,186 1.13E+08 | 2.25E+08
3/20/2005 0 18,485 52,219 1,156 1,203 2.14E+07 | 6.2BE+07
3/21/2005 0 18,485 52,219 1,169 1,220 2.16E+07 ] 6.37E+07
3/22/2005 0.46 430,976 754,430 1,182 1,237 5.09E+08 | 9.33E+08
3/23/2005 0 18,485 52,219 1,195 1,254 2.21E+07 | 6.55E+07
3/24/2005 0.32 305,435 540,713 1,207 1,270 3.69E+08B | 6.87E+08
3/25/2005 0 18,485 52,219 1,220 1,287 2.26E+07 | 6.72E+07.
3/26/2005 0 18,485 52,219 1,233 1,304 2.28E+07 | 6.81E+07
3/27/2005 0 18,485 52,219 1,246 1,321 2.30E+07 | 6.90E+07
3/28/2005 0 18,485 52,219 1,259 1,338 2.33E+07 |} 6.99E+07
3/29/2005 0 18,485 52,219 1,272 1,355 2.35E+07 | 7.08E+07
3/30/2005 0.1 108,157 204,873 1,285 1,372 1.39E+08 | 2.81E+08
3/31/2005 0 18,485 52,219 1,298 1,389 2.40E+07 | 7.25E+07

4/1/2005 0.11 117,124 220,139 1,319 1,406 1.54E+08 | 3.09E+08

4/2/2005 0 18,485 52,219 1,324 1,423 2.45E+07 | 7.43E+07

4/3/2005 0 18,485 52,219 1,337 1,439 2.47E+07 | 7.52E+07

4/4/2005 0 18,485 52,219 1,350 1,456 2.50E+07 ] 7.81E+07

4/5/2005 0 18,485 52,219 1,363 1,473 2.52E+07 | 7.69E+07

4/6/2005 0.09 99,190 189,608 1,376 1,490 1.36E+08 | 2.B3E+08

4/7/2005 0 18,485 52,219 1,389 1,507 2.57TE+07 | 7.B7E+Q7

4/8/2005 0 18,485 52,219 . 1,402 1,524 2.59E+07 | 7.96E+07

4/9/2005 0 18,485 52,219 1,387 1,542 2.56E+07 | 8.05E+07
4/10/2005 0 18,485 52,219 1,371 1,561 2.53E+07 | 8.15E+07
4/11/2005 0.02 36,419 82,749 1,356 1,579 4.94E+07 | 1.31E+08
4/12/2005 0.87 798,630 1,380,314 1,340 1,597 1.07E+09 | 2.20E+09
4/13/2005 0.01 27,452 67,484 1,325 1,616 3.64E+07 | 1.09E+08
4/14/2005 0 18,485 52,219 1,309 1,634 2.42E+07 | 8.53E+07
4/15/2005 0 18,485 52,219 1,294 1,652 2.39E+07 | 8.63E+07
4/16/2005 0 - 18,485 52,219 1,278 1,670 2.36E+07 | 8.72E+07
4/17/2005 0.01" 27,452 67,484 1,263 1,689 3.47E+07 | 1.14E+08
4/18/2005 0 18,485 52,219 1,247 1,707 2.31E+07 | 8.91E+07
4/19/2005 0 18,485 52,219 1,232 1,725 2.28E+07 | 9.01E+07
4/20/2005 0.28 269,566 479,652 1,216 1,744 3.2B8E+08 | 8.36E+08
4/21/2005 0.25 242,665 433,855 1,201 1,762 2.91E+08 | 7.64E+08
4/22/2005 0.17 170,927 311,731 1,186 1,780 2.03E+08 | 5.55E+08
4/23/2005 0.01 27,452 67,484 1,470 1,799 3.21E+07 | 1.21E+08
4/24/2005 0 18,485 52,219 1,155 1,817 2.13E+07 | 9.49E+07
4/25/2005 0 18,485 52,219 1,139 1,835 2, 11E+07 | 9.58E+07
4/26/2005 0 18,485 52,219 1,124 1,854 2.08E+07 | 9.68E+07
4/27/2005 0 18,485 52,219 1,108 1,872 2,05E+07 |} 9.77E+07
4/28/2005 0 18,485 52,219 1,093 1,890 2.02E+07 | 9.87E+07
4/29/2005 0 18,485 52,219 1,077 1,908 1.99E+07 | 9.97E+07
4/30/2005 0 18,485 52,219 1,062 1,927 1.96E+07 | 1.01E+08

5/1/2005 0 18,485 52,219 1,046 1,945 1.93E+07 - | 1.02E+08

5/2/2005 0 18,485 52,219 1,031 1,963 1.91E+07 | 1.03E+08
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5/3/2005 0 18,485 52,219 1,018 1,982 1.88E+07 | 1.03E+08
5/4/2005 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
5/5/2005 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
5/6/2005 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
5/7/2005 0 18,485 52,219 1,000 2,000 1.85E+07 [ 1.04E+08
-5/8/2005 0.01 27,452 67,484 1,000 . 2,000 2.75E+07 | 1.35E+08
5/9/2005 0.13 135,059 250,670 1,000 2,000 1.35E+08 | 5.01E+08

5/10/2005 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
5/11/2005 1 915,204 1,578,765 1,000 2,000 9.15E+08 | 3.16E+09
5/12/2005 0.08 90,223 174,342 1,000 2,000 9.02E+07 { 3.49E+08
5/13/2005 0.08 90,223 174,342 1,000 2,000 9.02E+07 | 3.49E+08
5/14/2005 0.26 251,632 449 121 1,000 2,000 2,52E+08 | 8.98E+08
5/15/2005 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
5/16/2005 0 18,485 52,219 1,000 2,000 .| 1.85E+07 | 1.04E+08
5/17/2005 0 18,485 52,219 1,000 2,000 1.85E+07 | 1.04E+08
5/18/2005 0.89 816,565 1,410,845 1,000 2,000 -8.17E+08 | 2.82E+(Q9
5/19/2005 0.78 717,926 1,242,925 1,000 2,000 7.18E+08 | 2.49E+09
~ 7.33E+10 | 5.27E+12

Total Mass Discharged Since Start of Leak 5.34E+12

Precipitation data from Dresden island Weather Station, Morris, Winois -
Trace precipitation observations treated as 0.00 inches
Bold concentration values indicate actual sampled concentrations. Rermaining concentrations are tinearly

interpolated between sample dates, except those prior to first sample date (constant concentration

projected backward) and those since most recent sample date (constant cancentration projected forward)
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EXENW-18513400

BIOSCREEN Modefing Site-Specific Inputs

Input Parameter

Value Reference
Value from calculations from slug test data {2005) for
Hydraulic Conductivity, K 16702 emis shallow well DSP-1578
Hydraulic Gradient, L. 0014 Calculated horizontal gradient from groundwater
) i eelfee! elevation data callected 4/2005 within the shallow
Hydraulic Gradient, iy 0.0086 feetfiest laquifer
Porosity, 4, 15% Typical Eftective Porosity of Sandstone (USEPA, 1989)
' aximum plume lengtrt upgradient of former Unit 1
Plume Length, L, o 1330 feet Intake Canal .
Maximum plume length upgradient of Unit 2/3
Plume Length, L, yeq 890 feet Discharge {Hot) Canal
Zheng and Bennet (1995). Taken as an order of
Transverse Dispersivily, 3, a,/10 feet magnitude smalier than g,
Zheng and Bennet (1995). Taken as two orders of
Vertical Dispersivity, 3, a,/100 feet magnitude smatler than a,
Modeled Source Thickness, Z 10 feet Assumed depth of impacts at source
: otal.mass estimated &t nearest monitonng points fo
source. Alarger component of source mass is fikely
discharged to storm sewer upgradient of nearest
Source Mass,yg 4.18E+12 pCi monitaring points,
Total mass estimated in groundwater at nearest
, h monitoring point to source minus total mass discharged
Source Mass,eq 1.08E+11 pCi through west storm sewer.
Tritium Half-Life 12.3 years Michigan DEQ

L jo | =bed
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Mr. Slawinski,

In response to your request for information for the tables, figures, and appendices for the October
19, 2005 Final Draft Groundwater Tritium Investigation Report for Dresflen Generating Station, |
am sending the December 7, 2005 Groundwater Tritium InvestigationgReport for Dresden
Generating Station. The report dated Oct 19 is a draft that was circufated for intemal review
within Exelon, and did not contain the reguested tables, figures, and appendices. Instead, it

~ relied on the use of this supporting data from previous drafts. The Dec 7 report is complete with
the requested information. | aiso verified that the Dec 7 report Table of Contents for the figures,
tables, and appendices matched that of the Oct 19 report.

Piease contact me if you have any questions.

Respectiully,

/J/. R. Kalb

Environmental Chemist / Radiochemist
Dresden Generating Station Chemistry
815-416-3215
randy.kalb@exeloncorp.com
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