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1 INTRODUCTION

1.1 Background

Ameren Energy Generating (AEG) operates the Hutsonville Power Station in Crawford County Illinois
(Figure 1-1). The power station is located on the west bank of the Wabash River, one mile north of the
City of Hutsonville (SW %, Section 17, Township 8N, Range 11W). The coal fired power plant has been
in operation since the 1940’s. There are currently two units operating at the plant, completed in 1953
(unit 3) and 1954 (unit 4), with a combined generating capacity of 164 MW. Fly ash from the operating
units is collected by an electrostatic precipitator and sluiced to a 12-acre lined ash impoundment (Pond A,
Figure 1-2), which was constructed in 1984. Bottom ash is sluiced to a separate pond and eventually
recycled. Sluice water from Pond A is routed through a 4.2-acre lined interim pond (Pond B, constructed
in 2000) before discharge to the Wabash River via NPDES-permitted outfall #002 (IL0000175). Sluice
water from the bottom ash pond is routed through a 1.7-acre drainage collection pond (Pond C,

constructed in 2000) and Pond B before discharge to the Wabash River via the same outfall.

The site also has a 22-acre unlined ash impoundment (Pond D), which was constructed in 1968. This

impoundment was the primary ash management unit prior to construction of Pond A, and was used as a

- secondary settling pond until it was removed from service in 2000. On occasion, precipitation and flood

backwater can accumulate in the impoundment and cause ponded conditions in low areas.

Groundwater quality has been monitored at this facility since 1984. Concentrations of boron and sulfate
at several monitoring wells exceed the Illinois Class 1 groundwater quality standards (Title 35, Part 620,
Nlinois Administrative Code, or 35 IAC 620). Boron and sulfate are indicator parameters for coal ash

leachate.

In 1999, Ameren retained Science & Technology Management, Inc. (STMI) and Natural Resource
Technology Inc. (NRT) to perform a hydrogeologic assessment. The hydrogeologic assessment identified
a correlation between shallow groundwater quality (elevated boron and sulfate concentrations in
groundwater) and potential leachate sources, namely the former ash laydown area (which was excavated
prior to construction of Ponds B and C) and Pond D. Boron and sulfate are migrating east towards the
Wabash River; however, there are no groundwater supply wells in the shallow sediments between Pond D

and the Wabash River.
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INTRODUCTION

Groundwater quality data from monitoring wells in the deep alluvial aquifer, as well as periodic samples
from the plant production wells show that boron and sulfate concentrations in this deeper aquifer are

lower than Illinois Class I groundwater quality standards.

1.2 Closure Objectives and Approach

While Pond D has been dewatered, Ameren desires to close the impoundment so as to prevent off-site
ground‘water impacts and construct a final cover system to minimize infiltration. The goal of these
actions is to close the impoundment in a manner protective of human health and the environment. Site-
specific considerations for establishing appropriate closure objectives include a risk assessment
confirming that groundwater discharge to the Wabash River from Pond D is not harming human health or

the environment (AECOM, 2009).

A variety of groundwater management and final cover alternatives for closure of Pond D have been
identified and screened based on factors such as technical feasibility and cost. Tables 3-1, 3-2, and 3-3

summarize the closure altematives evaluated and screening process, which is described in Section 3.
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2 SITE CONDITIONS

Hydrogeology and groundwater quality were characterized in the 1999 hydrogeologic assessment.
Additional field investigation was performed in 2001 and 2004 to upgrade the monitoring well system
surrounding Pond D, characterize the deep alluvial aquifer, and to coilect detailed information specific to
the alternatives assessment (Appendix A). Data from these sources were used to develop the description

of current site conditions presented here.

Figure 1-2 shows the locations of soil borings and monitoring wells used in site investigations and
monitoring. Tables 2-1 through 2-4 present information pertaining to soil borings and groundwater

monitoring wells from which samples were collected.

2.1 Distribution of Coal Ash Fill

Ash at the Hutsonville Power Station has been managed in Ponds A and D. In addition, ash was placed in
a laydown area between the southern portions of Ponds A and D. In 2000, all ash in the laydown area
was excavated, and the interim pond (Pond B) and drainage collectton pond (Pond C) were constructed in

that location.

Four direct-push probe borings (GP20 through GP23) advanced through Pond D during the 1999
hydrogeologic assessment indicated ash thickness ranging from about 12 feet at the north end of the
impoundment to 31 feet in the central portion of the impoundment (Figure 2-1, Section C-C’). Ash in the
central and southern portions of Pond D extended as much as 16 feet below the normal water table

elevation.

2.2 Hydrogeology and Groundwater Quality

2.2.1 Hydrogeology

The impoundments are underlain by two water-bearing units separated by materials that have Jow
hydraulic conductivity (shale bedrock or silts and clays). The upland portion of the power plant property
and the western portion of Pond D, are underlain by a thin (less than 20 feet thick) layer of sand-rich soil,
which is underlain by Pennsylvanian-age sandstone and then shale (Figure 2-1, Cross-Section A-A’). The.

lowland portion of the site and eastern portion of Pond D are underlain by 90 feet of alluvium in the
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SITE CONDITIONS

‘Wabash River bedrock valley. The upper 20 feet of alluvium is fine-grained, primarily composed of silt
and clay with thin sand lenses, while the lower 70 feet is coarse-grained, consisting of sand and gravel.
Every boring drilled into the alluvium encountered the fine-grained deposits, and on-site borings that
extended to the underlying sand and gravel (SB101, SB102, MW7D, MW14, MWI1 5, and MW121)
encountered 19 to 25 feet of these deposits (Figure 2-1, Cross-Section B-B’). Pennsylvanian-age shale

underlies the alluvium.

The shallow upland sand and sandstone, and sand lenses in the fine-grained alluvium, are referred to as
the upper migration zone, and constitute the uppermost aquifer at this site. There are 13 monitoring wells
screened in this aquifer (Table 2-5); six of these wells are monitored for Pond D, and four of these are
downgradient of Pond D. The coarse-grained alluvium is referred to as the deep alluvial aquifer. This
aquifer is not present beneath most of the site, including the power plant, Ponds A, B, and C, and the
northern and western portions of Pond D. There are five monitoring wells screened in the deep alluvial
aquifer, all of which ére monitored for Pond D (Table 2-5). The shale underlying the upland sandstone
and the silts and clays of the fine grained alluvium éeparate the upper migration zone from the deep

alluvial aquifer.

Groundwater flow was mapped for four consecutive quarters during which complete sample sets were
available. Unfortunately, depth to water readings for all of the upper migration zone and one of the deep
alluvial aquifer maps were not collected on the same day during this period. While this discrepancy did

not appear to change map depictions of the overall direction of groundwater flow, it affected relative

' readings between wells. Therefore, a second set of drawings was produced using data collected after the

plant initiated same-date measurements beginning in 2006. All maps (Figures 2-2 through 2-17) show
that groundwater flow in the upper migration zone and the deep alluvial aquifer is eastward toward the

Wabash River.

2.2.2 Groundwater Quality

The 1999 Hydrogeologic Assessment identified boron, sulfate, manganese, and TDS as parameters of
concern (POCs) because their concentrations in groundwater near Pond D exceeded 1llinois Class 1
groundwater quality standards. Boron and sulfate are indicator parameters of coal ash leachate, and are
the primary POCs. Manganese is ubiquitous in soils, may have higher concentrations in soil than in coal
ash, and is highly sensitive to redox conditions; therefore, it is not é reliable indicator of coal ash leachate.
High TDS may be observed at sites where coal ash leachate migration occurs, because high TDS

concentrations reflect elevated concentrations of soluble ash constituents such as calcium, potassium,
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sodium, and sulfate; however, other natural and anthropogenic sources can cause high TDS

concentrations, therefore it is not a reliable indicator of coal ash leachate impacts.

Pond D monitoring wells MW6, MW7, MW8, and MW11R have boron and sulfate concentrations higher
than Class I standards; these wells are screened in the upper migration zone. Groundwater monitoring
results are presented in Figures 2-18a and b, and Table 2-6a and b. Groundwater within the deep alluvial
aquifer complies with Class 1 groundwater quality standards and reflects only nominal impacts from
Pond D in only one of the five wells. The lack of significant groundwater impacts in the deep alluvial
aquifer after more than 40 years of Pond D operation provides further evidence that the silts and shales

separating the upper migration zone from the deep alluvial aquifer are an effective confining layer.

2.3 Potential Groundwater Receptors

There are no groundwater supply wells, other than the two plant wells, between Pond D and the Wabash
River, which is the ultimate receptor of groundwater impacted by leachate from Pond D (Appendix C).
The plant wells and four irrigation wells that are south of Pond D are completed in the deep alluvial

aquifer.

As documented previously, groundwater in the upper migration zone downgradient of Pond D has
elevated boron and sulfate concentrations and therefore represents an exposure pathway; however, this

formation is not utilized for water supply in the vicinity of Pond D.

The deep alluvial aquifer is utilized as a drinking water supply by the city of Hutsonville, approximately
1 mile to the south. However, groundwater flow in this aquifer is toward the Wabash River (Figures 2-10
through 2-16). As a result, there are no potable water supply wells, other than the two plant wells,
situated between Pond D and the discharge point for groundwater (the Wabash River). The plant wells

have low boron and sulfate concentrations and do not show evidence of impacts from Pond D.
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3 IDENTIFICATION AND SCREENING OF CLOSURE
ALTERNATIVES

3.1 Overview

Several closure alternatives were identified for Pond D and evaluated to determine whether or not they

would effectively and efficiently meet the closure objectives, specifically:

] Prevent off-site migration of impacted groundwater;
L] Minimize infiltration of rain and snowmelt to the coal ash within Pond D; and
u Protect human health and the environment. -

Alternatives that potentially meet the closure objectives are presented below and summarized in
Table 3-1. These alternatives are divided into two distinct categories: Groundwater Management and

Final Cover Alternatives.

Additionally, since surface water management is a necessary component of any final cover design,
surface water management alternatives were developed and evaluated for incorporation into the final

cover alternatives.

3.2 Screening Criteria

Screening criteria for assessing groundwater management, final cover, and surface water management

alternatives consist of the following:

] Construction / Implementation Feasibility: Construction feasibility refers to the ability to
build the system given site-specific conditions. Implementation feasibility refers to the
ability of this alternative to meet technical factors, such as appropriateness or suitability,
and availability of the technology given site-specific constraints, geographic location; and
administrative factors, such as local and state permitting requirements and regulatory
reviews for approval.

L] Effectiveness: Effectiveness refers to the ability of the alternative to achieve the three
closure objectives.
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IDENTIFICATION AND SCREENING OF CLOSURE ALTERNATIVES

] Cost: Costs for the purpose of initial screening refer to relative cost ranges for each of
the alternatives, and include utilization of available published cost data from similar
projects, vendor data, and engineering judgment. As such, costs are for general
comparative purposes, and are not used singly as a screening tool unless substantial
cost differentials would immediately preclude the technology from further

" consideration.
Construction / implementation feasibility and effectiveness were significant criteria for screening. If an
alternative failed these criteria, then it was not considered further. Therefore, the criteria of cost was
secondary unless substantial concerns were identified that would clearly eliminate the alternative (e.g.,

same feasibility and effectiveness with significantly higher costs).

Comments on the screening criteria for each closure altemnative are provided with the description of each
alternative below and summarized on Table 3-1. Rough cost summaries for each of the alternatives are
provided in Appendix B. Table 3-2 provides a summary of the areal extent and volumes of ash in Pond D
used for quantity estimation in the rough cost summaries. Table 3-3 provides a material balance analysis
for each of the final cover alternatives that explains how each source of fill available on site will be

utilized within the final cover alternative.
3.3 Groundwater Management Alternatives

3.3.1 Overview

As noted in AECOM, 2009, groundwater migration from Pond D to the Wabash River does not pose a
threat to human health and the environment. Further, impacted groundwater is localized and limited to
the pond area itself and a narrow band of shallow groundwater immediately south of the property.
Accordingly, the goal of the groundwater management alternatives is to prevent southward off-site

migration of impacted groundwater in the upper migration zone.

The following groundwater management alternatives were evaluated:

n Site monitoring with no groundwater collection;
n Groundwater collection trench; and
n Containment using a low-permeability vertical barrier.

In addition, the following source control measures are grouped with the groundwater management

alternatives because they have a similar objective of preventing off-site migration:
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IDENTIFICATION AND SCREENING OF CLOSURE ALTERNATIVES

n Ash stabilization;
n Ash removal and disposal, recycling at an off-site facility, or beneficial reuse; and
n Ash impoundment reconstruction.

As noted in the discussion that follows, the source contro] measures were eliminated during the screening

process because they are technolbgically infeasible and/or economically unviable.

3.3.2 Site Monitoring with No Groundwater Collection

This alternative represents a no-action alternative. Establishing a groundwater monitoring program will
be required as a component of each Groundwater Management Alternative discussed below; therefore,

costs for site monitoring have not been separately evaluated.

Groundwater modeling performed separately from this evaluation (NRT, 2009) suggests that groundwater
quality at the south property boundary may achieve compliance with Class I groundwater quality within a
period of about 17 years after closure of Pond D. This alternative does not achieve the objective of
preventing off-site migration of impacted groundwater. Therefore the no-action component of this
alternative was not carried forward, although, as presented above, the groundwater monitoring component

is a necessary part of any groundwater management alternative.

3.3.3 Groundwater Collection Trench

This alternative consists of a collection trench south of Pond D. The collection trench would contain a
perforated horizontal pipe surrounded by gravel bedding. A geotextile would be placed along the trench
walls to filter out surrounding soils. The horizontal pipe would have a relatively shallow pitch to sumps
placed along the alignment of the trench at a spacing determined by site-specific hydrogeologic
conditions. Pumps would be placed in the sumps to extract groundwater from the trench. Extracted
groundwater would be directly discharged to the interim pond (Pond B) for management and eventual

discharge to the Wabash River via the existing NPDES permit.

This alternative was carried forward because it is capable of achieving the closure objective of preventing

off-site, southward migration of impacted groundwater in the upper migration zone.
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IDENTIFICATION AND SCREENING OF CLOSURE ALTERNATIVES

3.3.4 Containment Using a Low-Permeability Vertical Barrier

This Groundwater Management Alternative would prevent off-site migration of impacted groundwater by
installing a low-permeability vertical barrier through the upper migration zone. Construction of a vertical
barrier would require keying into a low-permeability geologic formation, such as shale bedrock or clay.

Two basic barrier configurations were considered:

] Partially Encapsulating Barrier: this type of barrier would be installed along the east and
south (downgradient) sides of Pond D. The barrier would be completed with an interior
hydraulic gradient control system utilizing groundwater collection trenches upgradient of
the barrier or extraction wells within the impoundment. The hydraulic gradient control
system would prevent hydraulic mounding by maintaining an inward gradient.

n Fully Encapsulating Wall: This type of barrier would surround the entire perimeter of
Pond D to fully encapsulate the saturated ash zone and deflect upgradient groundwater
flow around Pond D. Internal hydraulic controls would be required to manage
groundwater fluctuations that could potentially compromise containment integrity.
However, since this type of barrier would deflect upgradient groundwater flow, a
significantly lower volume of groundwater compared to the partially encapsulating
barrier would need to be extracted to maintain an inward gradient.

Several vertical barrier technologies are available, including sheet piling with sealed interlocks, cement-
bentonite or soil-cement slurry, and jet grouting. Each of these technologies has the capability to create a
barrier with hydraulic conductivity approaching 1 x 10”7 centimeters per second (cm/s) with proper design
and construction quality control / assurance. However, without a competent low-permeability formation

in which to key the barrier, proper containment cannot be achieved. Accordingly, this alternative was not

considered.

.3.3.5 Ash Stabilization

Ash stabilization is a technology designed to micro-encapsulate the ash in a cement-like matrix
(monolith) to minimize the rate of groundwater infiltration and leaching of ash constituents to
groundwater. Ash fill is stabilized and solidified using one of several reagents delivered either via soil
mixing or jet grouting technology. Once the ash is stabilized, groundwater flows around, rather than
through the ash, greatly reducing leachate volume and potentially eliminating the need for active
groundwater management. A laboratory bench-scale test would be needed to fully quantify this
alternative’s feasibility and effectiveness, including whether such stabilization will effectively eliminate

leaching from the coal ash as groundwater flows around the outer perimeter of the monolith.

pond d closure alternatives report.doc NATURAL
3-4 RESOURCE
' TECHNOLOGY

TSD 000022



o on

s

IDENTIFICATION AND SCREENING OF CLOSURE ALTERNATIVES

Soil mixing utilizes large-diameter augers (5 to 12 feet in diameter) that mechanically mix soils with a
stabilizing reagent carried by drilling fluid. Jet grouting utilizes a small drill rig to advance a drill bit into
the soils, through which grout is pumped under high pressure. As the drill string is rotated and slowly
raised, a cylindrical grout column is created. The grout injection produces grout columns ranging from
approximately 2 to 5 feet in diameter. A key disadvantage of this technology is maintaining the
continuity and integrity of the grout column. Discontinuities or irregularities in subsurface conditions can
lead to irregularity in grout column diameter. Typically, conservative overlapping is performed to

achieve uniform coverage.

This alternative was not considered due to technical uncertainties and relatively high cost compared to
other groundwater management alternatives that have similar or better effectiveness and less technical

uncertainty.

3.3.6 Ash Removal and Disposal

Removal of ash from Pond D eliminates the source of groundwater impacts at the site. Excavation of a
significant volume of ash and extensive site dewatering throughout the course of the project would be
required. For purposes of evaluating this alternative, partial removal (i.e., removal of saturated ash only)
was compared to removal of all ash from Pond D. Key design and technical considerations for excavation

include:

] Excavated ash would be disposed off site if not returned to its original location.

] For the partial removal alternative, a capillary break would be created following the
removal of saturated ash by placing a relatively free-draining material, such as self-
compacting gravel, at and above the groundwater interface. This material prevents
saturation of the ash left above the groundwater interface due to capillary rise from the
underlying water table, and provides a buffer to a future increase in groundwater
elevation. Above the capillary break, excavated ash would be placed as backfill to grade.
Above the ash backfill, an engineered cover would be constructed to minimize surface
water infiltration through the unsaturated ash.

] Extensive engineering controls that could include water misting would be required for
managing fugitive dust emissions.
This alternative’s effectiveness would. be controlled largely by the ability to remove saturated ash from
below the water table. The technical and economic feasibility of this is questionable. In addition, there
does not appear to be a regulatory requirement to remove ash from an IEPA-permitted impoundment

facility such as Pond D. Consequently, this alternative was not considered due to its technical
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uncertainties and relatively high cost compared to other groundwater management alternatives that have

similar or better effectiveness and less technical uncertainty.

3.3.7 Pond D Reconstruction

Reconstruction of Pond D is identified as a Groundwater Management Alternative since the reconstructed
facility would release significantly less leachate than Pond D. Reconstruction of Pond D would require
extensive excavation and relocation or off-site disposal of all ash currently contained in Pond D. Pond D

would then be reconstructed as a new unit designed to:

= Separate ash from the water table through the addition of clean fill to raise the base of
Pond D above the water table; and

- Reduce or eliminate ash leachate migration by constructing a low-permeability liner.

Upon completion of reconstruction activities, ash removed from Pond D could either be replaced or the
unit could be operated as a new ash impoundment. Alternatively, the reconstruction project could be

designed to provide additional disposal capacity. If the ash removed from Pond D was replaced and no
additional capacity was provided, reconstruction would not be complete until a final cover (as discussed

in Section 3.4) was installed.

This alternative has similar feasibility uncertainties as the ash removal option described above with regard
to the excavation of saturated ash. In addition, regulatory uncertainties associated with this alternative
rendered it infeasible. Consequently, the costs for this alternative were not evaluated and it was not

considered further.

3.4 Final Cover Alternatives
Four different final cover alternatives were selected for initial evaluation:

[ Geomembrane (e.g., PVC);

] Compacted clay;
- Earthen (clean soil fill); and
- Pozzolanic.

The first two alternatives consist of (from the bottom up) a low-permeability layer, either a geomembrane

or 3 feet of compacted clay, followed by a 3-foot thick soil layer designed to drain infiltrated surface
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IDENTIFICATION AND SCREENING OF CLOSURE ALTERNATIVES

water from above the low-permeability layer, protect the low-permeability layer from weathering and

maintenance activities on the surface of the final cover, and support vegetation.

The third alternative, a layered earthen final cover, reflects a simplified approach to conventional landfill
cover design practices. Instead of relying on low-permeability clay or a geomembrane as a barrier, the
design of a layered earthen cover incorporates the use of high-permeability sand and/or gravel layers to
create a capillary break. The capillary bfeak causes retention of water in the rooting zone, which
increases transpiration to the atmosphere relative to covers without capillary breaks, and minimizes
downward drainage. If the rooting zone becomes saturated, the high-permeability sand and/or gravel
layer(s) promote rapid lateral drainage and continue to limit infiltration. However, migration of water to

this drainage layer would only occur after the retention capacity of the rooting zone is reached.

- Given the humid climate in this area, the layered earthen cover will not be as effectiveas a compacted

clay or geomembrane cover in minimizing infiltration; however, a net reduction in annual infiltration can
be achieved. Construction of a layered earthen cover is a lower cost approach than geomembrane or
compacted clay because it relies on locally available materials and no geomembrane nor low-permeability
clay is used, thus eliminating the cost of these materials themselves as well as the construction quality

assurance / control efforts associated with them.

The fourth final cover alternative reflects an innovative approach to cover design. Fly ash from an on-site
source (Pond A), would be collected and blended with a stabilizing reagent (e.g., quick lime, Portland
cement, class C fly ash) to create a cement-like monolithic cover to minimize the rate of infiltration and
leaching of ash constituents to groundwater. A 3-foot thick, low-permeability layer would be constructed
from the pozzolanic fly ash mixture followed by a 3-foot thick earthen protective layer. However, mix
design testing for this alternative was unable to identify a mix that achieves a permeability lower than

1x10® cm/s with adequate strength.

Of the final cover alternatives evaluated, only the geomembrane cover was carried forward. The layered
earthen and pozzolanic alternatives were screened out because the geomembrane alternative is more
effective at minimizing infiltration. The compacted clay alternative was screened out because it has a

higher estimated cost for similar effectiveness as the geomembrane alternative.

3.5 Surface Water Management Alternatives

Three surface water management alternatives were selected for initial evaluation:
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IDENTIFICATION AND SCREENING OF CLOSURE ALTERNATIVES

m Route surface water east towards the Wabash River;
m Route surface water west towards Pond C; and
] A combination of these two approaches.

Diverting all surface water to the Wabash River would require the most fill, while combining surface
water drainage to either the Wabash River or Pond C would require the least fill. Detailed design of
surface water management features will consider the stability of the dikes surrounding Pond D. A box
culvert has already been constructed to route surface water from Pond D to Pond C. For purposes of
estimating fill volumes to construct the surface water management alternatives, a minimum 5% slope has
been assumed to provide adequate drainage and prevent standing water from accumulating in depressions

on the final cover surface.

Of the Surface Water Management Alternatives evaluated, only the combination alternative was carried

forward since the others are anticipated to be significantly more expensive and provide only similar

effectiveness.
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4 SELECTED CLOSURE ALTERNATIVES

4.1 Overview

The results of closure alternative screening are presented with the descriptions for each alternative in
Section 3 and summarized in the last column of Table 3-1. To summarize briefly, the selected

alternatives consist of the following:

Groundwater Management Alternative

] Groundwater collection trench

Final Cover Alternative

[ Geomembrane

Surface Water Management Alternative

[ Route surface water east and west towards the Wabash River and Pond C

Figure 4-1 depicts the site plan for the selected closure alternatives.

4.2 Total Estimated Preliminary Costs for Selected Alternatives
The total estimated costs for the selected closure alternatives are as follows:

(] Total Capital Cost: $4,700,000

n Total Annual Operation & Maintenance Costs: $52,000

n Projected 5-year Cost in 2005 Dollars: $4,960,000

[ ] Projected 30-year Cost in 2005 Dollars: $6,260,000

pond d closure alternatives report NATURAL
4-1 RESOURCE
TECHNOLOGY

TSD 000027



Nep

5 REFERENCES

AECOM, 2009. Hutsonville Power Station Pond D Closure — Human Health and Ecological Risk
Assessment. Unpublished report to Ameren Services.

Hanson Engineers, Inc., August 17, 1984. Hutsonville Power Station Slurry Wall Study. Hutsonville
Power Station, Hutsonville IL.

Natural Resource Technology, Inc., August 19, 1999. Hydrogeologic Assessment Final Report, Ameren
Services, Hutsonville Power Station, Crawford County, Illinois. Project No.: 1375.

Natural Resource Technology, Inc., July 19, 2009. Groundwater Modeling of Hutsonville Pond D.
Technical Memorandum to Ameren Services.

VFL Technology Corporation, May 9, 2002. “Re: Hutsonville Station Project, VFL Project No. C-1703”.
Letter from Douglas Martin to Chris Robb (NRT).

VFL Technology Corporation, March 25, 2003. Conceptual Development of a Pozzolanic Cap for
Closure of Basin D at the Hutsonville Power Station, Hutsonville, IL.

pond d closure alternatives report.doc NATURAL
~ 5-1 RESOURCE
TECHNOLOGY

TSD 000028



FIGURES

TSD 000029



v ! | 27
. : /
a ! | .
T Lo R' |
, - I\é:li 5 . i i - J
AR oy i il
_ ) b. L : |{ ;”'_'
~ it [ f
n [ -: ’
- /44 .
B R
J ;
’ .;ih 4 i '
H, I ‘ h ) q“. rEM#
“ ' | \‘l', i <
P e ; b 1 / .
. i \ ,.l"':. :, 4’-‘ LY}
f‘ Ty
: :‘ !
' .
T X B
- ! by /s
3 T U R M
¥ ‘ _
| \ ' "IPOND D
"'-'i'_-_-r._\ . b i
| /
! “_l’{.‘ﬂ_si »l 7; . !
| . |
‘ R
| 0 2000 ANNQ
SOUR/CE: DIGITAL DOWNLOAD FROM I s o
hitp://STORE.USGS.GOV N ~ Al L
USGS 7.5 MINUTE QUADRANGLE, N STALE N
B'ETSETD:U':';’QNE; IL=IN. A CONTOUR IMIERVAL 10
SITE LOCATION MAP CUOd MO
FOND D CLOSURE ALTERNATIVES REPORT T o4
N ATURAL HUTSONVILLE POWER STATION e -
RESOURCE AMEREN SERVICES 1054
-l HUTSONVILLE, ILLINOIS B
ORAWN BY: KNW 04/07/09 APP'D BY: EJT DAl © 4/24/09 R

TSD 000030




££0000 AS1

\

[Aad
‘ON 331213

C'Z/¥s61
‘ON LD3r0o¥d

ADOTONHDAY
3D¥N0S Y
IVHNALY N

\

o
o
=z
()]
T
m_u
r wuo
S»S5
SWMSS
om=c —
<Dm™ m
— >
— 0=
mYPo4 g
- ™M m
o= —
=<0z
5™ >
= >
ZMpA Z
OSHA
by m
Yo
S
Zm
o
o
x
=
ol »| O O
m | V| T D
M »| B @ 2
m x| 2| o =
= gl x| Z
mZl 2 m
Zz O m| o
s} ] 2
2
mZ ca| X
ol x
of - =
a|lm | XS
HEIELE
N O O O
b =
@ M M m
(=]
—~lo (o |o
&> |~ | &
<IN s
N (OO
£ (00 |
<N s
Q|9 |o
\ 0 |0 |0

L1—-do S1-d9

¢ 4

8i—d9
_

£1-d9 91-4d9

PERA

v1-d9 61—d9

SN afod)
NOJ'WSY A4 daniinn'
i,

(v aNod)..

_,f(x\a%a)zzmk A4 QINN
h
p—ype2

)

“ROUYVIHOIND
HIHINMY HO4 _INIASSISSY JI90T03ID0HOAM. 140438
LN 335 "ONOJ ROUIITIOD 3IVNWHG JHL ONY ONOd WRILNI
JHL HUA Q30vIdIY MOM YIHY NMOGAY) HSY YINY04 HUM
03IMI0SSY I¥Y AIHL JONIS QINIIUIS WV dZd TWNVS dILvM
3OVAUNS QMY 6—dI ‘#—d9 HINON¥HL L-d2 SINKO8 TI0S 2
SINM ¥NOLNOD NI SXVINE
AR 0ILYONI 3¥Y SI3ANNS NI3MLIE SILMNUNODISIO L
53108

YOOZ AINC “SIONCL

‘NOSNIBOY ‘ONI “HONNGD ¥ HONNOD A8 QIAIAUNS IHIM SSLL—ML QNY ASLL-ML
"66/91/8 011¥0 “1/GLCL "ON 1J3rONd '108~-SLC( ONWAYHO LHN HOM4 QINIVIEO
JIX SNOUYDOT TInvS HLVM WANNS ONY TIdNVS IVHIVIT "ONIBOT Ti0S
T3M INIOLUNOA N3IHIO TV *10/9L/0L ONY (0/S1/0L NO 1INKOSMId N3YINY
AS QNS TYIM Z-MT ONY L—M3 STIIM NOUIVEDG ONV 'COL—8S HONONHL
LOL—8S SONIMOA VOS ML QNY #1—MA ‘TL—MA HONONHL L—MW STIIM SNROLINOW
“L0/vZ/+ QU0 ‘061/¥Cr00LL "ON SOF XAGHNS ‘AIAMNS
QNOd HSY JTTANOSIIH “NOUVYOJYO0D XIQHNS A3 QIWNOINI  AJANNS IV
NY ANOMI ONY "00/SO0/% QLivd '1I3r0¥d "SWI'd ‘Z0S ON L3IHS BH "Nv1d Wa3nID
*(13H) "ONI ‘SYIINIINI NOSNYH A5 ONIMYYO ¥ MO¥J QINNVLED SYM oW SHL
SILON 30HNOS

1334 NI 3OS
00T 00t O

SIHVONACA
ONDd JAVMIXOHdSY

ERUET)

Tidmvs waLva I1IvAH0S
INBOS W05

T M1V N
TAYS UMIGT
S0

TOS HSNd 19340

TOM
DNEOLNON AINONVEY

TOM
ONNOLINOR QLUSIN

TI3M EYOLEON

N39OI




Z£0000 asL !

g 28 addv] ava a8 oxo] o
4 W98 |wo/so/ta| wos | w-v
‘ON 34914 HuB  {90/50/t0 WO |@-m e
° Hyg  {e0/so/t0| wom  [o-a o
osc
£'Z/v561 o
"ON 103r0¥d ] | ooe
o
ADOTONHI3]]
e
$11$0430
308N0S3Y - IVIANTIV
L % o o o gINIvE9-ISHvV0D =
WANLYN| g === ) g 3 2
./ g o] g
‘ A El a
e 3 o 3vHs 3
e P4 0w g Tl A — - -
INOLSONYS
ocv—]
o]
QINIVI9—INIS
05+ Fose
K 3
o . .
o e 2 W
SIA oo oo .
z O 2 R 3
5= o o]
=z=o O e
I »o m o] Foce
c,.906
> = o (@) o [
nT g b =
SEE = o] I i= ose
ZZER O H >~
< =M ) p— 5 ™ Fosc
__H - pad £ ~ ~
mYo 5 % ose-] M ~ o ;
= ™ R § ~
=2 M 2w m oer] ESNTE) IS¥V00 ~¢ oo %
__H o X W " V—¥ NOMS Q3LVIOdVHIXD g £
= LIVINOD INOLSANVS/ITVHS D=0 % = oo | v =
z0ov2 u»n o1 ey Tencazs SNOLVAIT SNIHOE i S1s0430 ATV [
o v = < 1314 W TS ONIHIOBHOIEAN NO¥A QILVRILST Som = ! ke
»n xmom WIKOZHOH o 901—8S Y03 NOIVAINI 3Dv4uNs ¢ - a0 |
2w P “r9tLrf LUmy3d A3 &
o (@] o0z hg “TI3M SIS1 NO 03sVE SI 1M Z o] 23 q &
0 3 (00-£999¢—€CO~ZLF TIIM $HS) 13Im 2] K4 o
=z ™M |||‘_ -F NOWYIIHEl I 1dAYM JHL SI L1841 L w \ VJ-.
30O 5 e 7 \ \ “ SLIS0d30
o O oz “ IN \ “ 3Nt IVIANTIY
3=z . i \ \ ] % K QINIVHO-INIA
— n WAILNI QINIZHIS _W_ TIVHS m n& & 17, _ 42
o] “ T E 4 Ed "
E 4 T T w
TAS QIAVED TIIM B INOLSANYS I w t g ﬁ _MM .Mm S z ] 4
Hev 15 ATEAVD : = - > ~g =2 ~ « F ]
@ % m = 2 ~ g8 = 2 a
23 ® 2| 9 >juz!._5z<m.w.w >5u3§ 1 ~
- B2 0l m| B 77 4 .
HUM_ONYS [ AYR NYI1 7
551882 RS [ 7
M (2] m ﬁ m ONVS 30V ATH0Od m aNVS ALTS g o TIVvHS
"E o 2 e Lk g 153 L3S Aawvs m wo Y 0 A AL e — H
Y H
ol QS MM TIAVD AID MVI AL 7 3 INOLSANYS 3
Clml=x |z Q3qvH9 TIIM % 2 77 =
51512 oS QIVED Tm ] s ] m a5 m
B gl B 8 ™03 W0SHOL [FR 5 3SHV0D
AEEE B B . g el L
S z g £ 3 3 L=
I aN3IoN o . v 2 /._a. s £s
2|2 |g S i
o0
NIEERS A4 ]
> |& |-
~ ™ ™
g |o |0
/ ] L= w0




€¢0000 ASL

e L T =TVANIINI BIOLNOD  m voswes v s 0 Gabars 368 G- SO oy | GO Siomaonie
. g.gkaﬁéggg‘ggi
ON 3dNOl4 1334 N 3OS T e O oL/l TR RR i b I3 SMOLNON
———
CZ/¥561 0s¢ 5Lt 0 aNIMO8 10S
1)
‘ON L33r0yd s TidHVS
q a3urg oo sy o TEIA SAS Liven 0 Toevmn ¥ivm 3OVANS
. ! SREITEEE ST
OOI_OZIOM F * NdAYS ILVHIVI
oNo8
324NOS3Y Y05 HSNd 123410
IVYNLY N TOM ¥ALYM NV

A\

TI3M NOWVOIRA1

__l\.‘,zm
-

LOL-55

-1 ¥

YING O

"4 "NOHVATTI

IvmaNnous onv Nam  OE—MA
s

INRIOLINOW Q31S3N

4 'NOILVATI3
YILVMANNOYD

NOILIIHIO
MO YILYMONNOND

Q3YYIANI 3YIHM
G3HSYO "¥NOINQD
NOLYA3T3 378VL ¥3Uvm

61°0%Y \B.
ONY 1134 SNIHOLINOR 8-MH

st
o

~—~

[{REBER]

aN
QO —MN

R

o<
SO+
GWH
Eo =8|~
5.5° ~
T wnuo ~.
muvomNo T~
wZoO C ~.
om=C Ny S
ZAEmOT
<TmM =4 ~
[
mWoS O
i
_”AHWWZ
HNHVOO 44013
N_..._SMMO U~ Mn
ounic &
0 WHOC,_ B
= ~
S= Nm T a,
m ~.
v g e ‘x
2Om e
Ic
o &
3
@ =
x gl »] ol o )
SR 3 & 2 - P
A3 8| & gli~MN
HEEE "
Z5| & 9 o 0,
O o 2 S
Azl el
9l g X
o| =
AEIEE
1
S8 Bl &
[ =1 ] N, 201-§s ,.
@ m{ m o N r,‘.humv Hroas
“lole|e \ \, 60:-83 .
N LZ Lt
Nls (s A N\ L I
tRE . -
\ 218 |3 N, N




v£0000 GSL

7 . [
£ 13 7 =TYANIINI UNOINOD > woweo v woweo i maers 3ol B S08 SURESD | | _S3UeONR08 vI¥O ON an
"ON 34N9I4 i Dt B Tt IACrT S s YA Pabiess | TIIM ONISOLINOW E] .
1334 N T3S ﬁwﬁﬁm.%ﬁ&ﬁguﬁﬁﬁ amoaway L L—MK R om%lﬁ\n .
£T/vS61L o s o pypsertpulpipla oNI¥0g 103 co1-gs ¥ R NOLNON 1S C— M )
‘ON 103r0xd i BT St T B SR Tamvs 5 s
L NOLLY -
‘ U Vot~ pTS Yowes 1578 s RO S TEROr ¥AIvM 3OVANS Fra HALvMINOS LO6TY g
I SR T g SR LS o 41T (e S ONY T13M SMISOLINOR 8-MH
LOOTONHD3 || * unees | Tdnws IVHOVED 11 7
NOUDTHIQ <
ONIHOg MO YILYMORNOYD
MUN_DOWMW_ 05 HSNd LD3AI0 _v_.lmwm.v
N
IVINLY N TIIM YILVM N 1 ® P o
| NOWYAIII ITEvE NIlve ~—
T34 NOLYIRIY e ¥
T.&.m«.
X
o ="
Fa%e) 5
© I /XL% :
> 20k
T | - /
c© 45 T~ /:.m g
I poOT TS
c,O05Z N
22Z0 o N
N (v aNod)
N
M_.u.lm__l_dov o\ = v
=M ZAa . v o
[ > M- a1
Ca3c o m
MM+ =
NEm T
— BRI
C=xZ0O
Co™ N
ZMn MO
o< o
B BT O] -
w ~.
3.9 =
z0ZC T
-y .
309 —
o CMm
— 0
w
*
a3 523 o
mzl 3| 3 2 GLL~AH
RFl el = =2
m Z| M
Z Ol Ml 9| @
S5 o 2
mnEl ol 2
Solg =
o =
olm (X [z
HERERE:
N 2 9 ©
| B B B
[ s G
@ @ @
[=]
“llzle : 3 3
N, YO LbY
SIS S QFew’ =
& o |G \ . A\
<N K \ N)
/ W w w N N




S$£0000 @Sl

— . — Y007 AYX “QOMTE "NoSMEoY. SIIHVONNOE F—
{ =2 L4 7 <TYASIINI HNOINOD = women + s e sl TR BERITTE | o simponacy T an
"ON 3¥N9I4 3 i o R o] 3% INIYOLNOW 5 09 bbb
ia Toad (o {~a3 VA WOLNULLD s 945 Prs S0t QINOANVEY LL-MH “L4 "NOUYAIII
S B S IR T S 4 FUvRONNOND dNY T OS—MW
€2/+S61 s o vcvns e e s v oy i ININOE 10S P ONIOLNOM OIISIN ¢ — MWK
"ON 103road T g e 3 e 2 L S A . 4 LN /69T
S — ‘ JUYG vmaie-SoNTY How (DR TROS 1imen o ] ¥Alvm ITVIENS Gl HILYMONNOED -3
N T itrbom wis T e ¥ e TS Sn e ANY 134 ONIOLNOR g-MH
X 90TONHOT | q = oS ¥ -
oNINOA & MOV HILYMONTIOND e
J0dN0S3Y TOS HSNd LO3MID 11-dD q
03uY33M IuIHM
IVHNLVY N TIM WM 1N w3 ® G3HSVO “HNOLNGD o
% NOLLYAIT3 318vL HILvm S~
“ TI3M NOUVDISYI |-yl Y EREL
wlmm_tﬁ.
=
o=
z wH
a VUG
I
c©@ V2]
S5 =4 o
T w0l S
C,.O0n<Z Tl
S»So m e
nIccy .
Oom=2Cc N ~.
ZRAE RO .
<=Zm"Zz4 S
— > MM T~
— 0 — 0 >~
mPo ~-.
-~ m £m - Tl :
= 2o BN, mm/ " Tid9 / e
—_ L7l 1 g
ro® W nMUO GolL Ta:;m%.m 3 \
ZMun <0 "
QA< N wo? N
n ZMO - mu\/w E
2w 4l t1-do .
o O ~ 4 \LE vy
Q = ~ M A,
zZR LT T Shg "
T oo e by
o =M Tl
o Co e
— g Tl
w e
‘/./ A oTLum f
/ Mw/w/.«w e
~oL ot-gs <
FEEE o N3
2| 2| B £ FLL—MA ~ o
Azielalz ~ By
28| o B N \ -
Qzl © ol ¢ N \ o
RSN - S . (N ©
- ~
© = - \ ™
a3 N
2252 Cs \
MR . N n.mp <
I \ ol & 4
ol & @l o " s grli-us
%o |o |o b \ soi-a3s ,P,P
& |F | 3 '\ i
" . (344
SIS Y
& |00 \ - [\ §
NS 3 \
Q|0 o \ -x
r ©0 w0 w - AN -




9€0000 as1

‘ —_ . — ROOE AVY “SIOHITY “NOSHICDH SAHYONNOS —_—
s~z L 2 STWAYIING dNOINOD = I.J!Es“”ﬁuiﬂnw.\m-ﬂﬂn 7% [ onod 3tvmixouaay vIvO ON aN
'ON 33N214 LTrg T B s 0 T s T TT3IM ONIHOLNOR -
1333 N ITVOS AR E A G L o D i 1 wouvasn LOTEEY
e Idptedgeiiitel i St ONINOE T0S 4 E?ﬁqﬁ%Moﬂ:WM% cmlnx
£Z/vset oSt <Ll ] QU Dat/eEvOCH “OH BOF KIS KBNS QNOJ oY - —MA
o \u o e RS e e T roimes
- e “SUTHENG MO 48 OIS A g S T1dRvs ‘U NGV .
| o orene ] f R T | aw SR w b o0z g
N S aTacom wis 1a MO ¥ mOai CTAR YA e S ONV TI3m ONIHOLNOR Ml
L 90T10NHD3 | Q iiow zours TUGNYS UVHIVTT 1-a1 VY
NOILOISI
DNRYOE - MO HILYMANNOYD
303N0S3Y w05 wsns Dige 1i-ao
QINIANI JHIHM Al
VALY N T3 HIUVM NI 12 ® Q3HSYQ_'HNOINOD Q
R NOIYAT13 3N8VI ¥ALvM ~—
‘ TIIM NOLLVOISYI IR 4 aN3o T
—"— K
z iy . 4 // o o
N —(N : BLLVoptTan 99T o & ]
z Om T8t L G-nun T 6 PSguby muma
OWD : R alicdl o eThw L frmes,
T Ol - N, p e
COd=| T~ d OQD“W #
— . ofmin R
r »n0O0o e - da N\ A
c. o8z S A & N
AZZ3 o . AR
v5E<ZrNe e ' (v AANOJ)
ZRC _.u.m..._ or RN = ’ =g
<Om™ Zz=g : .
~ > M
— O
Cudc ™
B EmMm MO
— 25— -
—=0Zzo 2i-g9
CoT > MZ
Z M3 <O
oUV-Hd< O
™ .
w30 mv .
o T
z2x mn ~e
0 Tl
30T ~e
o CM
— 2020
w
FEEE
mz| 3 3l 2 Foiioan N
R S mf =z
m <| m
Z Ol ml ol @
O o =
Bzl ol ol
A <
@ x
wim (X o
HEIEIE
5l g g g __ :
NG m /../ ua.y.mw P $<E|mam.w
&lo |o |o \ N\, soi-gs ® A
s | & |& - N .
. " - 86 0¥ ¥
w8 N N\ 0& 14 <
&~ | | \
~ x> . \ -«
SEEE




2£0000 @S

-

a-c
ON 3uNoid4

'ON 103rodd

£2/p561

IWOOTONHO3 ]

—

304N0S3Y
WHNLY N

SIONITTI “ITUANOSLNH

INOZ NOILYHOIW
AdVNyg3d

S3IVIAYIS NIYINV
NOILVLS d43mOd I1IANOSLNH
‘21

140438 S3AILYNYILIV 3¥NS010 @ ANOd

SUNQINQD MO14

d3ddn £00¢

*:30N3Y343y

£L08-C2—-¥56L ‘ON ONIMYYQ

BO/¥2/70 34q/43 a8 q3n0HddY

‘A8 Q3N03HO
‘A8 NMYYQ

60/80/%0 .5 yq|BM
80/S0/%0 .5 yq|MN

1334 NI 3OS
GLL

et 2 e

U4 Z =TWANTINI HNOLINOD v wowns v sonwem 48 Gkass 20m i1 0 et i
66/01/8 QAUVG 'LA5084 DA

SIVYANNOT
QNOd  I1VHIXOUdIY

T3 ONIYOLINON
O3NOQNYBY

9ONRjo8 0s

NdAvS
¥ILVM IVAHNS

J1dWvS UVHIVIL

INYOE
OS HSNd 1334810

T3M Y3LVM LNV

134 NowUval

LE—=MK

1gi-8s

VIV0 ON anN
g 96°GrP
14 "NOUVAITI
WILVAONNONS OnY Tiam Q€ —MK
ONISOLNON GUSIN C~MA
‘L3 NOWVATTI ‘gL
H3UVMANNOYD lem %
ANV TTIM ONIIOLINO 8-MN
NOWI3MIA
MOTJ ¥ILVMANNOYD —
QIUYIIN EHM 9.‘_4
Q3IHSYQ "HNOINOI
NOLLVATTI T18vL HIIVM ~—
aN3Iom

— 0

96°GrY c-an
ag-mn %

GG LY
*mlk}

9-d% -,
JB9'Grr
R a2




8€£0000 @Sl

-

{—T
ON 3dNold4

'ON 123r0¥d

€Z/vSBL

IWOOTONHO3 ||

A\

304N0S3y
IVINLY N

X
o=
=@
o3
I
c9 o=
5
 nwoOr
c, . o5 Z<
> Q
nT A
omEcN
ZI- 2 OUw
<Om" =z
=
_ISdW_.JZ
Mmoo =0
uGM_‘JJJ_O
— 2Rz
r=3hzo™
O VM
Z Mo D <C
oVH< 3
5 _Sm
Z A Z0
Mo
30
o
o T
— 20
w
a o > Ol o
m D T a
HERE
o | 9| x| £
mZ| Z| m
z o ol ol g
a o 2
T8l ol 2
Y X
o =
alm | = |2
HEIEES
el gl g e
NEEE
w| O @ ™
Q
®lo o |o
& |5 | &
~ NN
N Q |O
-~ oo A
S IS
g2 |3
.

1333 NI 3OS

VOO AT “DOMTY WOSMG0H

14 T =TYAHAING YNOLNOD e wsem # boreicd 48 CLIANT Txim Grt am €aOietl Folotly

©0/31/2 010N “4/Erse T

Tt “\co-sit S M U e M SO T
e O Tt R/ D

5O THAODU KO 14 QMBS

Tin £-40 G 1-a3 STDA AUV v ¥01-GS KONGMA (0163

TULPD Ve FONTS WM (Sla ‘SIS Tneas

oL “Trmrnano

ST Gy el "L AW GV (0-88 (OGN “BYT LITCHY WSKOTA

TTALOGE WU M WMDY ¥ A TMOTIAN SYA

SLi-MA

oRaval S

SIVONNOT
GNOd  J1VAIXOHddY

113M INHOLUNON
QINOCNVEY

ONINO8 0SS

Fdrvs
YILYM IOVIUNS

NdAVS UVHIVI

ONI08
A0S HSNd 103410

T13m Y3LVA INVI

I HOUYOLEUL

LE—MA

101-8S

viva ON

‘14 "NOUYAITY
YILYMANNGHD ONY TIIM
ONI¥GLINOR G3LSIN

‘14 'NOLYATI3
HAVMONNOYD
GNY T3M ONHOLNOW

NOLLI3YIQ
MOU HILYMONNQYD

Q3HAIANG FHIHM
QIHSYA “¥NOINOD
NOUVATT 318vL ¥IIVM

aN

9€'She
AE—MN
£—MK

v0'62¢
8-MN &

(N3931

oL gt
9-MN

[ sl sy

X
<

[ARANS
Y1L-Mn .
-,

2
&




6€0000 AS1

\ C 8-

00 AYE STy NoSNeaCY

S3HRINNOE

L4 7 =TVAUILNI NOLNOD  me wmeo ¢ s 10 wvavam sam S 0l MU | () 3 VixOutddy - viva ON an
‘ON 3¥N9I4 ST S R At v e | om : -
1335 9 TS ST OEATIEATLIEE AT o owen | ® 14 wouvemy | £579¢
— S0 T S 94 Lo o 1an ST A 4  YALVAONNOHD OGNV TIIM ae-MA B
£T/¥561 0sg SLL o @ DL/ D 0 s s e e Trueeiy oNI08 YOS 101-8S ONINOUNON Q153N C—MA
"ON 123r0dd Lﬂbﬂ%ﬁdﬁgﬁﬁa INdnvs ¢ ‘L4 NOUYATTE B
| e s o S Bt US| agaim 3vAINS o saveannows S5 92V
o o _
e WS 8 i SR MM THL
X Tt i IR AR g Lo perese [ v QNY TIIM SNINOUNOW 8-MA
KOO TONHO3 | s | s i
ONINOS 4 MO zu:uw_uw‘%__w S
mum:ommm VOS HSNd LI3WIQ bi=d9
WHNLYN T Wi 1 wwa® ey &
N NOUYATIZ TTEVL d3ivm ~—”
TR NOUVIM o
e / .
o= M 5-a9 3 0g'9py : :
= w ] at-ph & ¢ N|;:$ ’ n«m)
e g PR - . S
> AS9rY T
m [w] H_r T~ O _ue “.m.j
T nl\-. o OC T STeABE /.. /
c, o Z— el grdo W\
o W Z w ~ BN cemal)
BEZLCN \ (v aNOd)
Z_— O ON ~. g -
<mEm > . \ L—d? £
2Rtz v "
o S% Z % (L9by /
TREm s PHn .
F<n 2N G \ e
Co7 > - B ZL'ZSy
ZzZMy E=Cc $ : v 1—MN
oV T A0 /\ Py
5 %507
S Om el NG 75 N
> Wm ma T $s
o T
@ "~
o C
— 20
w
9l =dg + ,
o0 >l O o
a2 3 E 2 i
Azl 38 E Q11— A
£ = Q| = =z
o <| m
5215[° =
mZ =
=11 &
Y =
o =
apm|X |2
HEIERES
Gl Bl B8
= 4 =
a_nm ol m| @ mm.nwp e
= :
“lglzls X X
SIS IS W &
ARE R <
<IN IS A R
318 |3 =
S/



0%#0000 AS.L

\ 6-2 LT STWANING HNOLNOD waecd v s 4 HE...HE.SW%M SERETE | anod Itemonidy —— viva ON aN
. o vt el nevi, Son e T . .
ON 3¥N5H 134 N Tv0s ool RAR/ GO R N | T oo s oungn SIPVY
[ et e Kot i Ko e K MO wivmgnnoug onv 1am  QE—MW @
€ZT/vS61 0s¢ St 0 s oa/vcsonts o g oo e o v Trussin oNos oS STmm»w. ONIMOUNOW QIISIN € —MW
/s e e ST 0% v Lhe O s e
"ON 103r04d 0 SITXO HOSKH 4G e » ROUS TG0 SvR e SHL TNdHYS 14 ‘NOIYATII -
‘ @uva vwonve—movery wann 10 Eoasc iy S 1 YiLVA IIVIHNS dn 4 YILYAONNOUD mmmlww.x. -
L SRR Gty ot 57 Er¥es i . QMY TIIM ONTHOUNOM MA
o e TdAvS IAUVHOVAT (B
IAO0TONHD3 || * o LB .
oNtHo8 4
A24NOS3Y 10S HSNd 1310 :rn_om.v ‘
YN THIRM
IVHOLYN TIM HILYM NI e QIHSVQ_ “WNOINOD o
NOUWYATIS TI8VL M3LVM ~—
‘ TI3IM NOLLYDENI —Imm_l%r Ozuwul—
k &
<o Q@
xmm,.ﬁ ﬂw
5692y s S5k ‘
X . 0 = £
o= f Sirvyr
2o LA/ s,
o ulV.O - |
c Y dO| T .
T Qo OAIU. T |
c,.06Z S ;
JZZ5. = /
wn . .
Y=o aNOd) :
ZIEXBO S /
< _.NJ mm Zr Sen v -
- Z-d7
FooE™ 7
(X T .
T OEmMmTN -
_ASmro i
—=DzZo0 -
—o® o v 8ry
— > ~ A
ZMpp =3 R L -
(SR . &
n Eo Omu -
=0 s
W e T
# 2 e
oQ Tl D
o C i
— 20
w
ol »| ol 9 6&
m O nl I pl m X
mz B a2 gli~smK
mZ| 3| ol =
Dzl Q| &1 2
m <[ m
£°18 5 g
mZ @l -
T ol ml 2 <
ZpE =
o =
aim (X 1z
R EEEE
[ o 9 9
=3
I =
@| 5
OSlo (e |o
& | & |F
SN S
L) o |O
([ |
SN IR
Q a |O
/ © |© |©




0000 AS1

" oz WAUIINI HOINOD ON e tereca v soveeo 36 o a5, 08 SO s (- s3wovgninios —— VIvg ON aN
. T "LOB—ELC1 S LN 13 T e oot i
ON 3un24 1335 M s R R A N | maw owsomvon B s nouwars | SCOEY
y o —— eI Ry g e K o K u...n.U..Q._.H & E(@bz:%xuoazwuw_mwn aL-MN
£T/¥G61 0st [ o I Dot o£e0Nt1 T DX KNS “AITS MO HSY TTRAKSIH oNi¥osg 0S LoL— INIHOLINOW L—MA .
ON 193r0¥d B T B s e T
‘14 "NOUVAIN3 N
] g aam swers-poe yowa 1 S Ty ¥l 3TVINS Bl ¥ILVHNNOND vm_mlﬂmv =
N SaDrooe s 14 WM 'Y Ao SO ST DAvE Sk < QNY TI3M ONINOLINOW L]
INOOTONHD3 |_| G fiimalkiicd Tdnvs 3LVHOVIT t=d
NOILO3HIO
onog MOU 3LWMONNOHD S
303N0S3Y ‘ w0s wsne Dama 11— ¥ &
O3YH3ANE 3uIHM -Q
WANLYN TI3M HILvM LNId ima® IHSYQ “BNOLNOI oo
NOUVATTS JWGVL 3VM NS
‘ TIM NOILYO 2 TNT5TT
_vl,n_m__x%»—
— 9-MA )y —
e - z : ; s-d2 Tl
&m S g i l% = S GRS ® wl\_._,mw ¢ mmﬂu -
Gﬂ b L—MH = — " Seomr L A B ~
Eo O IE aNnoalsy, £
T ﬁ O>= e : i _ \\\l = \
£, 82Fa = |
AzZanl - 75L-6S -
S ’ \ (v aNOd)
$BER<O (@ aNnod) = - g
cmom »C ~. ) \ v o /
== ~. SE0OEY 8 v 7an .
- o _N_|uv S QL-MA o) - e
o M 5 quId_ Sl et . it
=2530m ey o
W w - = c™ G5 1L THRY sz-an®
o
ow B = |1_7u n.W . s
5 P s & S
" EBRG - g S S
o R oS :
Z X e \J@v\ < RN >
% m T e~ mvx& /.../ /
T = T "\ BmARN &
- RS ., B eeds
-~ ~o N\ &
~. R & ol-dg
~ s zz-49 f
" N\, / - !
0ol 2| o]l o R ao_lmm&.. / ;
m | ¥ T| D k3 - \ .
I 1 i YR ~. -
mz| = 8 = b ~ N
D= 3l K| 2 e
mZ| Zm . \
Zz O Ml o]l m S
(9 o =< N \
mZ @l - -
T . Y
Clao|x|=x "~ \
HEAELE > ™
M . g
b B e \ Y
o @ @ @ . PR oe RS
= o lo |o \ N s0:i-8s
&= |F | & .
SRR \ A &
N |Oo | \ S—MA
H |00 |4 AY
b S - \
g|2|2 \
L 3




Z¥0000 ASL1

4 Li—=2¢
'ON 34Nn921d4

£z/vs61
‘'ON 103r0¥d

K90T1ONHIT |
30HN0S3Y
WAUNLY N

A\

SIONITTI *ITUANOSLNH
S301A43S NIJINV
NOILVLS d3MOd 3TTIANOSLINH
140d3d S3AILYNYILTVY 34NS0OT10 4 ANOd

MO74 4341N0Y TVIANTIV 4330

" :30N34343d

218~C2-¥561 ‘ON ONIMWVHQ

B0/V2/¥0 9,443 g q3n0uddy
‘A8 NMYSQ

‘AB J3XD3HD

80/80/Y0 .5,yq|8M%
80/€0/%0 .3,yq|MN

£00¢ ¥31¥vN0 HI¥NOA

E.g-hﬁu\giggséalﬂ
o T v 105 “Ylia raioiron
scnad i LaATon e VO/SL/0h D TeRERia MBI A5 (s

8LL—MR

S3AYVYANNCE
GNOd  3LVAIXO¥ddY

T3 ONRIOUNAN
0Q3INOUNVEY

ONINOE NOS

TS
HALVM IDVIHNS

TUrYs AUVHOVID

ONIOoE
70S HSNG L2300

M3M Yilvm LW

34 NOILYDAI

LL-MR

L01-8S

VIV ON

‘L NOUYATI3
HAVMANNOYD GNY T3
SNJOUNON JALSIN

‘L4 ‘NOUVATI3
YILYMINNOYD
QNY TI3M ONRIOLNON

NOWIIYIQ
MO YILVMONNOND

OINHIINI FHIHM
QIHSVE "HNOLNOD
NOILVA31] 318YL HILva

SC6Ty
vi-—MA L

e

o
~—




€¥0000 QS1

\ 5 . P00 AW “SIOMITH MOS0 S3RVANNCE
ZL-z 14 20 =TWAYILNI ¥NONOD !g.wﬁsﬁﬁﬁrﬂﬁ MWEEA. ONOJ ILVNIXONdY .lm viva ON an
‘ON 3¥N3al4 s ¥ S T | Tiam onmounon Y 8S 8T
MO T VG/e/0s I 10/51/00 WO TSR NBENeY 5 T LM 14 NV
1334 NI ATVOS B-"Mﬂwﬂ.mw.nwhaﬁiwwﬁaﬂﬂg.“.w QINCANVEY @ E?éz:aﬂm. m.zofﬂ AL—MA @v
. - dindd ONHOUNON Q3LS3N -
£2/vS61 ost St o T A B R INIHOB 0S 1ot-gs L=MA
‘ON 123r0dd e Srimen] NI 43 X0 ¥ RS ThonBn S o 3 31drvs L4 ‘NOUvATII g:T44
* 52170 o eare o 155X Sk S ¢ ot ¥lvM 3DVAINS an? HILYMANNOYS vm—hlwswi o
N i oce i 1 WO ¥ M GRS YA Setaan et o ONY T34 ONRIOLNOR
o B FINVS ILvHIVA [C]
IKOOTONHO3 | ﬂ NOUIIHIO P
oN0E O YILVHONNOND
304N0S3Y T0S HSNd Lo3di _Tn_qu A
Q3YUIANI JuTHM 2
TVANLY N TIM MIVM INVId ima® QaHSva UNOINGD o
L Mo LW
‘ T3M NOLLVDISY s ¥ aN39I
]
VE-MR - )
o s E: 5
= = R
zm Y v I .
om ——————————— e g e T T
IO ’ -
o Y9l ~ 8 ONOd)y
he I ¥
eI !
T woPXA e L )
c,o5CV S it &
azZza™ N . S AN
ws<? (v aNOd)
ST <O N d aNOd) N
L2RAEC - | ;
= =~ z—d1
[P o]
mPo45 . 4
cOEm >
_ Py
c=<Dz¥x +
—o » G sl
ZzZMund|
ouSHzN
& > M 30 . ]
= wn UGO ~ -
Sx EN T A
zZAm e v\@v\ &
L ~— M S .
Q T o~
w = e %... BN o
o "~ N~ B gr-ay
~.. ./.
. . / R
s S\ T
~. N . !
» ol =[] o] o S 2 |mm;~,.‘ / ;
2% 3 3| 2 B, N SN
EHEEE Gil—pmn e N
H ~. -
26 & S [os] . V.
(=] [=] < N \
mz o =
Tl e X N v
o N .
% m[ = W / /
h S|z |= s N
g[Sl 8 A A
Ul Al @ & Y, 201-38 ¥OL-8S
R 212l K \ soi-8s
. \
NI F
& |o0 | \
< s = .
ol|lo|o \ -,
/ O |® o - N




¥¥0000 sl

- - = 4002 U SONTN WOSIO00 SINYVANNOD _
e 14 Z =TVANIINI ¥NOLNOD u.«...ﬂ.%-&;ﬂ.iﬂﬁ.ﬂ..ﬁh. SELETE, | anou almosday vIva ON aN
ON 3¥NOI4 1334 NI TS ot R T rinwnsuﬁzﬂxﬂ-.m@iﬁgnnﬁ T oy L T?z.ﬁ 13 vouwers | ELST
ovee | e T ST | e SNSRI TN
“ON 153r0Nd S\B...\..l.a.ﬁanuganﬂﬂmAaumEJ ..H:.Mﬂﬂn: T Tanes TS - 4
S T T ‘14 “NOuvAI1ld o
| g i TR an Hmovions L EEE B
4 A T S v R T e § O TOM Suaolron
A90IONHD3 || ] TEEE | S o e
HOUNFAIQ
ONRI0S MO HAUVMINAOND S
308N0S Y W0S HSNd 1D Lean ¥
QIUTIN IYIHM N
IVENLY N TIM YILYM NV Id ma® QIHSVG “4NOINOD &e
NOILVATT3 FiavL H3LvM ~—
‘ TEM NOUVOY [P, o ERER]
TN_N__*«F
Goi—2k
OL—mA 15l
9- M ¥ii~MR . L
QU 2 = e “
3% B
o L
Lo Om Zer— — — — 8 aNo
= o0 e A T
I uwlrn ~. I
c,ohC T et
S3pr>0r—Z .~ — — E
wEZLco - 087 ;
S8Ex< v (@ anod) 79
cmEm >0 ~. 8¢ !
— O — > ~
mYqo h
s AEgm>»>Aa
o E 3
=mBO
c=<Oz~m
ZRLaED
w
OV <
7 Ay RN\ Y m\/w
3 Yo - Ay
zANO T
o~ Tl
00O T
B ~
2=
a o > O o ;
m ol o x| 3 . /\
il ] R 241K
A= ol x| 2
m <[ m
Zz O rm|l o] m - 3
O [w} = ~ \
mZ o] = 3
e @ X h \
[ \ B
© = ) \
Glem | = . 3
2[5 gl =
ol & & & N s01-gs m
w| © @ N
*lo |o |o N
& |& | & .
S IR \
L) Qo |O -
& |o & "\
< R .
[w) oo AY
/ © |© |© “




$¥0000 AS1

. - SIONTE OSHEON I N
1z 14 2 =TVANALNI HNOINGD  xt wewoo  omees 8 csers 2t g 0 o 5P | o Toemeomany e— viva ON an
. o "\ AR L ALY iy Tk SO i
ON 3¥n9I4 P o T o e AR K TEM NIHOLINGR LE—MA b 14 8582
1334 N3OS Shin 7ot (o' (oA STUR WSV v D)7 FORRds Locs Q3INCONVEY PR L4 “HOLVATT3
— g ¥ T ST i el T o St 4 YIVAONNONS ONV TIZA QL—MA
: P o ONJOg TI0S 101~ DNIMOLINGA Q3USIN -
se/vest | o b eemmmrmmmececendd e o
"ON 123r0yd 4 RAIERG KISW AT SE) ¥ RO QIeiS0 CvR oM L TS ¥ 14 NOUYAZIZ -
1170 vroe-owTY ‘et 1 SR Qe L YIRS HILVM IOVINS 4N Dmannoms OO LV &
SOEN QWY #831 ) AVA TILVD (084 LRGN er LOWUAJ WORDRA ?—lgv‘.
T RoeA s 1% LR ¢ e BT Tia Deaved St - ONY T3 SNINOLNCH
%OOJOZIUMH N om0 JWNYS AUVHOVTT L=d)
* ou¥og L4 AOTS HAMINOHD e
30UNOS3Y 0S HSNd LO3HIO 11-d9
@ QIYNTIN FHIHM N
AVHENLY N TIIM HIVM NV [97%: O ot
,  NOUVATI3 Tigvi HILvA S~—
TIIM NOUVIREI Ly m_‘_,ﬁ
AN3OI1

A\

SIONITTI “3TTIANOSLNH
S30IA¥3S NIYIWY
NOILYLS ¥3IMOd 3ITUANOSLNH
L¥0d3Y¥ S3AILVNY3LTV 3¥NSO1D a ANOd
£L00C "¢l A¥VNHE34

65°9Z¢

KR O

RN

MOT4 d34INDY TVIANTIY 4334

mmt.l....: o~

*30N3H343H
A NMvyQ

SL8-£Z~pG6L (ON ONIMPYD

60/92/%0 a3 A8 G3A0¥ddY
A8 QIN0IHD

80/80/90 .5 uq|8M
B0/S0/¥0 .3)yq| M




9v0000 asL

sz 13 T =TA¥IINI ¥NOLNOD !S.B.sésnisunsﬁh%m BERTTR | avas aronddy —— viva on an
. iy “voa-sis e i Si3e Sobrn Turs .
ON 3unau 1334 M 3WOS ﬁuﬁ%ﬂ?&ﬁﬂﬁuﬁ“@uﬁi&aﬂﬁ T :|>._2I. 1d “NOLYATTI %o 44
T e O e L—MK
P SR W TR NS NIRRT HILVMANNOND ONV TLIM
£'z/v561L 05¢ St ° g e, 7 o .E:ngwﬂrrﬂ!ﬂexu;“_\.w\ai oMIN0E UOS . o_lmmAv IMHOLNON QUSIN 7 — MW
"ON 103rodd L AR sy s et 2 Timvs & o nownT  0GEEE
1170 Vievm-S0NTY “moom 15Ia SN Tt £y TERAOT Wilvm IVAENS avl YILYMONNOYD -
— et TR L R ST onv Tizm onwounon ¥ E MW
L 9010NHD3 | »ﬁm TN IS | TIgWYS AVHOVE - ¥
NOWIIHO0
e
onog F #O13 HIIVAGNNOHSD
32UN0STY S HSNd LFHI 11-d9 ®
QRNRAIIN IUIHM Al
AVHNLVN TaM ALY INVIS iz ® QIHSVD HNOLNGD i
NOUYAITI FIEVL HALYM S~
‘ T3M NOLLYORHI —lmm_uﬁ Dzuoul_
Tmm_uﬁ
QW%V/ Q0L -MH
<x =M gri-i
~ ~ A=k IRt .
b &2y N
o O
Zm Oy \—/ A | S )
om —————— 75 oM
T _ U - WS NS
Zo iI(e anods,
— Tea i LT 3
O > e : [ \
E 48r— -~ ver o
S>>0 T~
Ny S
om=< S -
>oC <<= N
<OmTME
== > — Tl
— A0 T -
mWYPo o
T M
C<m2ON
cov® nw
ZMpy o
w1
SUFEmYL &y
Hu» o Sl qv
S, —
=z m |_.|._ e
o L
o QO T
) RS
3=
ENEEE 5
o 2| 3 8| 2 BLi—MH
Azl el = 2
m <| m
Zz Ol gl o]l @
] o 2 N \
82|l 2l
o N
w0 -
Zle|z |2 > \,
HEREEES S \
2elsl s .
T 2 Bl & N\ 901-§S _
@ ml o) m ./.. m/ﬁAv sz.: s
oo |2 |o N ,mo_um_m
NEIE . &
g le .
8|8 |3
. .




1¥0000 asL

[ 91-2 14 60 =TVAYILNI HNOLNOD !!.Q.Iluuaia“”uﬂxm\_.u_u,\”ﬁ!n“..i,.a aNOd T —— vIv0 ON aN
. g “opcasy seamet) i Bi3n B T .
ON 3unou [ o R A TR s [ o ovwanmon B s o FESEY
———— ﬁ.ﬂﬁﬁ.ﬁaﬁ.iﬁiﬁnﬁfénﬁiéhmumw G3NOaNVEY g EvONoE oy Tz aL—MN
€z/vs6L osg Szt 0 a”hh\z.ﬁrn“mwﬁui“ T oNHOE 0S Lo1-g5 ONIHOUNOR GIUSIN 7 — MK
ON 1O3rodd e Simeorll erone 48 R v RO GRELED Sk 8 B J1dNvS " NOUVAITI X
« cacre s ‘women 1518 Sk Tt L7 Seeters H3UVM IIVIENS m<._® YILYMONNOYD <m_”u Imzmﬂ %
M ST e I-.Lnrng w“l.ggﬂﬂ gﬂl EEE = . ONY TR ONIYOUNON
id FdAVS AUVHOVIT t=dl
O0TONHD3 | — NOLLOINIA P
INIH0g MO YILVMONNOND
JOHNOS3Y WS KSNd 103¥I0 11~ ®
QIBYLIN IYIHM N
AVINLY N ) TOM YA LT w3 ® QIHSYQ_"¥NOINOD ot
| NOLVATY 3MEVL HILVR ~—”
‘ TOM NOUYIRIY! —lzx_.mﬂﬁ Dzuoul_
T
9, [T} QDL-MN
= ob-MA TER I
9-MH dhi-mn . —_—— = —
- o Li—MA L.
o M
zm A S,
“om Q;O;O% — — 0 g Mn
-9 ' [ (e
Zo ~— i mm QZO&‘VOW,
r o o] > Tl ! et
o el e
Se2 0o T ;
v ~
nx<Pcc
om=¢C — ~. -
ZA- 3 < ~
oMy~ .
—” .
— .0 _W ™o
mP2oy_ -
s AZm >
o=
=<m M ON
—AaTsCO
o >
Zmp 1570
ONH < M~
o FZm .
AL ~
S —
z3 u_.|._ e
o el
o O e
Pl
-3
gl »| o o
m T 3l x L Ey
=2 2 8 2 BLI—MK
A= Q| x| = ~.
jusl <] m \
z 9| m| o| @ s
[9} o < N \
mz al =
Dol gl X N \
PN N L
e (=2 "~ \,
HEREAE s p
nl ol ol o N Y
I N 30175
“ag ~
@ ml mp m \ s Av:: as
~lo |o |o N \. s0i-8s
=~ | & | & N
<SS s \ .
W lo|d 3 \
B (00 | Ay
i N
g |gl|g \
«© w o . AY




8¥0000 aS1

-z (4 S0 =IVAUIINI HNOLNOD mt waem v sneen 18 Govers 3l 35,558 SR ISR | | TNORNOH —— wIva oN an
‘ON 3¥N9l4 g!ﬁwd%m_ﬂﬁwﬁﬂi%ﬁwﬂ?ﬂg TIM ONYQLINOA L3 . X444
1334 M IWOS zan el e 4 STON M ooe 015t Lwees QINCONVEY LL—MA Ssxaz:o_%u m.m,_‘ﬁﬁwn QL-MH
e —— | i Bty
W.N\vmm— 08¢ Sl 0 ﬁﬂbe..\x,.s: i.uﬂ.oﬁn‘g ﬂﬂi%!%m oNH08 0S —n_imwQ ONRJOLNOR Q31S3N L—MA
'ON 103rodd TV i o 'y ] St ok ET % WUNOUYATE  G8ZZ
* G1v0 er-SKTY Wown 1in s Suren S TERTEITS y3kvM 3vIENS an Y YAIYMONNI0HD %
N i Tiocs nls 18 OC 'Y ML G0 Son SoAves e - anv TiaW oniouron V- MK
LS '
OOI_OZIOM._u * FdAYS 3LVHOVA =
NOUJ3IBIO
oNI¥o8 ; MOTY ¥ILYMANNOHD —
uom:ommm A0S HSNG 13341 .——I&U.e \r‘
QIHYIN IYIHA !
IVANLVYN TEM YR L0 wn? GINSVD "uNOINGD N
NOILYAIN3 318vE ¥3Lvm (\
‘ T3 NOUVIIY! —INK“* Dzuoul_
QQ...H.V
o3
//\%:.4h
GOt -MH
N IS T —
H11-Mn — =
. ——
o0
ZzmMm
om
o U
m [w] ~ -
r uQ _WO e
C o Tl
GrE5F0 -
gE<lco (v aNOd) |
zo- I<g S ‘
SoRNEm - v Y
ﬂ Pt —3 z-dat
mP o5
T OEMD>N
— O~
-5z
ZR2L,E5N
w =
554209
0 > m Ol .
= A~ e
o R
=R o e
o T
[s}e) =
2
= E
2 g > Ol O
m x| O IT| D &5
mz| B3 2 81 L—MA
a Z| 2| x| = ~ -
mZl Z M - N
ZzZ Ol M| ol w . -
(e} o prd ~ A
P hp N \
I N, B
w .
oo (x|2 N \
«_v S|l | = N N\
ol o o © N \
R . g
ol @l @@ "\ R pp 701765 {
3l lo|o N \ sol-as *
SRS N
W W W s "\, B
< == N B
818 |8 \ “
. : J
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Figure 2-18a. Box-whisker plot showing boron concentrations in the upper migration zone
from 2002 through 2008. MW1{ and MW10 are upgradient wells.
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Figure 2-18b. Box-whisker plot showing sulfate concentrations in the upper migration
zone from 2002 through 2008. MW1 and MW10 are upgradient wells.
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Figure 2-18c. Box-whis"
zone from 2002 through . +J8. MW1 and MW10 are upgradient wells.
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plot showing manganese concentrations in the upper migration

Figure 2-18d. Box-whisker plot showing TDS concentrations in the upper migration zone

from 2002 through 2008. MW1 and MW10 are upgradient wells.
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Figure 2-1%a. Box-whisker plot showing boron concentrations in the deep alluvial aquifer
from 2002 through 2008.
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Figure 2-19b. Box-whisker plot showing sulfate concentrations in the deep alluvial aquifer
from 2002 through 2008.
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Figure 2-19¢. Box-whisker plot showing manganese concentrations in the deep alluvial
aquifer from 2002 through 2008.
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Figure 2-13d. Box-whisker plot showing TDS concentrations in the deep alluvial aquifer
from 2002 through 2008.
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Table 2-1 - Soil Boring and Discrete Groundwater Sampling Data
Pond D Closure Alternatives Report : - NRT PROJECT NO.: 1954723
Hutsonville Power Station . : BY: AAS/KJB  CHKD BY: RIC/CAR/EIT
Ameren Services ) - DATE: 0-11/01; U-4/09
Ground Depth to Bedrock Surface Depth &

Location Northing Easting Elevation Target Sample Depth Water Elevation

{f) () (ft, MSL?) {ft, BGS?) {ft, BGS) {ft, BGS) {ft, MSL)
SB-101 4325 5483 440 no water sample unknown >345 <405.5
SB-102 2982 5497 440 (17.5-19.5)(26-29) unknown >29.0 <410.8
SB-103 2969 5038 442 no water sample unknown 29.0 4126
SB-104 .9 _° P no water sample unknown 1.0 -9
SB-105 B B -0 no water sample unknown 9.0 ]
SB-106 -0 -f ! no waler sample unknown >24.5 e
GP-1 3586 4366 460 17° 14 173 4425
GP-2 3753 4610 457 19 9 20.0 437.3
GP-3 3924 4093 459 16 11 16.0 443.3
GP-4 3951 4221 459 16 10 17.0 442.4
GP-5 3918 3859 453 11 6 11.3 4419
GP-6 3981 3754 453 10 6 10.5 4425
GP-7 4151 3512 452 10 4 18.0 434.0
GP-8 4263 3380 451 no water sample 4 16.0 435.3
GP-9 4307 4990 453 12 7 21.0 4324
GP-10 4779 4701 454 12 6 143 439.5
GP-11 4534 4399 453 10 5 13.0 439.5
GP-12 4325 4346 451 9 4 95 4413
GP-13 2693 3354 447 . 9 4 10.0 437.0
GP-14 1105 5752 440 32 10 >40 <400
GP-15 2790 3213 450 . 12 4 18.0 4318
GP-16 2887 3065 454 12 4 28.0 425.7
GP-17 2583 3541 446 8 4 12.0 433.6
GP-18 2488 3677 446 12 4 238 4222
GP-19 (6) (6) ~440 no water sample 10 >32 <410
GP-20 3805 5099 451 21 3 21.0 4297
GP-21 3594 5239 451 22 3 36.5 4142
GP-22 4373 5285 459 11°? >115 1.5 4472
GP-23 4203 5273 461 22 7 34.0 426.7
LP-1*¢ 4405 3961 466 - 713 1 - -
Lp-2* 4502 3815 466 8 1 - -
MW-11R 3217 4655 441 55155 14 16.0 4249
MW-14 2812 5326 441 (22-24)(36-39) 28-33 19 >39 <401.93
MW-121 3717 5605 438 (25-27)(34-39) 16 >39.5 <398.314
Notes:
1. Four-foot stainless steel screen (for GPs) or polyvinyl chloride (PVC) screen (for LPs).
2. MSL = mean sea level; BGS = below ground surface.
3. Insufficient water sample recovery for laboratory analysis .
4. Temporary 1-inch outside diameter, PVC well point installed in lined ash impoundment.
5. Chips at 3 feetin GP-8 and at 0.5 feet in GP-9.
6. Surveyors could not locate GP-19. It was about 700 feet south of GP-14.
7. Depth to water in wells MW-11R, MW-14 and TW were taken from top of casing.
8. Target sample depths in parentheses for B-103, MW-14 and TW were taken using a hydropunch

for deep depths and bailers inside of augers for shallower depths.
9. Location and efevation data not available; these soil boring locations were flooded during the most recent survey on
October 15 and 16, 2001.
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Table 2-4 - Monitoring Well Slug Test Results
Pond D Closure Alternatives Report = . NRT PROJECT NO: 195423 _
Hutsonville Pow;r_StatiOn BY: AAS/ PAR/KIB " CHKD BY: RIC/ CAR/EIT .
Ameren Services .- - : DATE: 0:11/01, U-505, U-409
. L . Hydraulic Conductivity N .
Well Hydraulic Conductivity (ft/min) (cmis Geologic Unit
MW-1' 8.0E-05 41E-05 Sand & Sandstone
Mw-3' 5.2E-02 2.7E-02 Silty Sand & Gravel
MW-3D' 1.1E-03 5.4E-04 Sandstone
MW-5' 1.6E-02 8.0E-03 Silty Sand & Gravel
Clayey Gravel, Silty Sand

1 _ - .
MW-6 6.3E-02 3.2E-02 Sandstone
Mw-7’ 5.1E-04 . 2.6E-04 Sandy Silt, Sand & Gravel
MW-7D' 9.5E-02 4.8E-02 Silty Sand & Gravel
Mw-g' 1.6E-03 8.3E-04 Silt, Silty Sand, Sandstone
MW-10' 1.2E-03 6.2E-04 Silty Sand, Sandstone
MW-10D" 7.9E-04 4.0E-04 Sandstone
Mw-12" 1.2E-01 6.2E-02 Sand
MW-13"2 3.5E-02 1.8E-02 Clayey Sand & Gravel
Mw-121" 47E-02 2.4€-02 Sand
MW-115D" 2.3E-02 . 1.2E-02 Gravel with Sand
MW-1158° 1.8E-01 9.3E-02 Gravel to Sand
TW-118" 9.0E-04 4.6E-04 Clayey Sand & Gravel
TW-117" 1.3E-02 6.7E-03 Sand
TW-118> 3.2E-01 1.6E-01 Sand
TW-119" 4.4E-03 2.2E-03 Sand
Notes:
1. Bouwer and Rice (1976) analysis method.
2. Slug test data for monitoring well MW-13 provided for reference. MW-13 has been abandoned.
3. Butler (1998) analysis method.
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1954 Closure Alternatives Report Tables
Table 2-5

1of1

Table.2-5 - Monitoring Well Programs, Monitored Aquifers, and Positions Relative to Pond D
Ponid D Closure Alternatives Report NRT PROJECT NO.; 1954723
Hgtsonvnlle Power Station BY:BRH CHKD BY: EIT
Ameéren Services DATE: 0-4/09
Well Monitoring Program Aquifer Position Relative to Pond D
MW-1 Ponds A and D Upper Migration Zone Upgradient
MwW-2 Pond A Upper Migration Zone Upgradient
MW-3 Pond A Upper Migration Zone Upgradient
MW-3D none Upper Migration Zone Upgradient
MW-4 Pond A Upper Migration Zone Upgradient
MW-5 Pond A Upper Migration Zone Upgradient
MW-6 Pond D Upper Migration Zone Downgradient
MW.-7 Pond D Upper Migration Zone Downgradient
MW-7D Pond D Deep Alluvial Aquifer Downgradient
MW-8 Pond D Upper Migration Zone Downgradient
MW-9 none Upper Migration Zone Sidegradient
MW-10 Pond D Upper Migration Zone Upgradient
MW-10D none Upper Migration Zone Upgradient
MW-11R Pond D Upper Migration Zone Downgradient
MW-14 Pond D Deep Alluvial Aquifer Downgradient
MW-115D Pond D Deep Alluvial Aquifer Downgradient
MW-115S Pond D Deep Alluvial Aquifer Downgradient
MW-121 Pond D Deep Alluvial Aquifer Downgradient
TSD 000059
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APPENDIX A

SITE INVESTIGATION APPENDICES
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APPENDIX A-1

SOIL BORING LOGS
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CONTRACTED WITH

CENTRAL ILLINOIS DRILLING COMPA;
1909 OAKWOOD AVE.
BLOOMINGTON, ILLINOIS 61701

LOG OF BORING

{309) 662-5968. _

HEMSOM IINGINGEHS

— BORING NO. -2
PROJECT NAME _ i 0TS0V ITIF: PCWT R ST4ATITOL CONTRACT No.
LOCATION - Py PLAR . -
. ) : B T - R [0 L
DATUM MAMMER wt, __ J40F HAMMER DROP 3C HOLE DIA 3
. e
SURFACE ELEV. CORE OlA. _ : CASING _
- 5 .2=-2L-3L - 2=1L-84 RS P
DATE STARTED . COMPLETERL Shinioadl DRILLING METHOD____HSA
ELFV. DESCRIPTION sTRATA |DEPTH SAMPLES NOTES
. . DEPTH [SscaLe| sLows Fr. NQ,|T‘YP[ lrecov| CP
456.5 0.0 |30 ]
See jh n.o
455.6]| ~ i
Lt. brrn. sandvy ci1lt,:
wi., ¢clav, occas. f-c i
- i . - " f
_ sancé, occes. . sraedl 1-2-3 [ 1] ssg/ 1R 1-L
$53.41 vonte moict-v, moist| 2.1 L 2.
It. br. m-¢ sand, wf, =
occas. - gravel _
- tr. silt ' | S | A-5-7.2] sd 17| --
wet 4 I L
450,) AL J
L 6-sh-| 3} sy 1h) 2.2
Lt. brn. sundstone Lo/2" :
498.4| moist 8.1 L .
: Li.-gray sandstone 9.1 A | :
b VA= s - 65-25Y_ L4l sg 7 | --| NATER 2-2u-20
' 1" PD 6.0 8:30ar
ey ez gnaeee i ; :3Nam
EriD OF 3C3IRG 9.1° = _ 30a
' i 0 ~BAaR. 7.0 B:55am
PAR-- .
WL..6.5 91052
Fec ‘gravel 5.[0'-
- Scraen ¢.nt-y. 0t
2" PVC Pive 4.0
imavel 9,1°'-4.0°
1% [Bentonite 3.("'-2
[ Flur 1.5'-suxjfa-
| Watex Jowel . UY,n
arl 2-
T . #£ BYk, clav4y s
wf, tr. f. ganad
ocras. orgsric
I fihers il

moist

TSD 000079



CENTRAL ILLINOIS DRILLING COmPo
1909 OAKWOOD AVE.

BLOOMINGTON, ILLINOIS §
LOG OF BORING ol

CONTRACTED WiTh __DANSUE

‘309k6525958‘”"""

SRGIKEERS

P a— BORING NO. =2
PROJECT NAME n'JTSL)hVILT e P(A.l R STATION CONTRACT No. .
LOCATION __° it PLAE ) .
DATUM HAMMER WT. 1407 HAMMER DROP____ 30" voLe pia. A
SURFACE ELEV. i CORE DIA. : CASING i . :
DATE sTaRTED__2—1 0-84 COMPLETED 2-10-84 DRILLING METHOD HSA
ELEV. DESCRIPTION "T“"m.|°"’"“ SAMPLES NOTES
. ) CerTH |SCALE| BLows F'T.I‘NO;I Tvee lrecov | f\Dl -
957 3] 0.0 [ 30 ]
?532 See_ oA hll
. . R
BT-*T. f1ltv sand
11 V. moist 2.1 L :
s/2|Ti1] mol _
?- L2 . ' P—Q—A 1| ss ]Q" 2.L
rn. m-c sgnd, wfl, N
m-c- gravel tr. silt
v. moist | 5| 7-5-3L2lss| 17| -- :
- . 3-3-3|_3'ss 16 | -- WATER 2-10-84
124499 . DD 8.0 8:00z2h
Brn.-zray m-c sand, B BAR 11.0 10:[30:
Wi, m. gravel . ARiB e
‘ 24347 blss | 3| = 'AYT ? (‘ 2 PF
wet ' '
| i Screpn TP 0—5,-
2"PVC vine 5.0
_ : 3_0' rurfacy
. [P-7-0| c]lest 17| -2 | Gravel 21.5'F2:
' Bentonite L_ 0.
o Plam 2,.0'-sufre,
. 1k, o
My gond 4l 1o B, coal
Brn.-gray n-c. sand, —34q 77 DYSS A7) - refuse I" w1l
wlf, {-m zravel i occas. £i]t [Fi;
: ' - uei
vev -
b 17"3 "'()._13J 7las I7 | —-
- Grar silty clzay, wrl. N 13
tr. 7. sand, occzs. —_—
. gruovel -
‘ . . |8 | s=s| 28fb.2
£111  moist ‘J 5-10- 18 TSD 000080
- a




CENTRAL ILLINOIS DRILLING COMPA.
1909 OAKWOQD AVE,

- - BLOOMINGTON, ILLINOIS 61701
LOG OF BORING . (309) 6625968
HAVSAR T3 > : ’ ' 1.9
lCONTRACTED WITH HAjSOE EHGINELHS e BORING No. _—_—;_—__\
PROJECT NAME HUTSOWVILLE POWEE STATION CONTRACT NO. - -
Per Plan _ 4
LocamoN —— e e =
DATUM —__ HAMMER wT.__ 1403 HAMMER DROP___ 2" .~ HOLE oia._
' SURFACE ELEV. : CORE DIA.. — CASING
DATE STARTED._2.10. 94 coMpLETED____2-10-RL DRILLING METHOO—“_-H&‘\&
ELEV DESCRIFTION TRATA INERTH ,S“M"’le? i NOTES
= ] ) ' erTH |scale| BLows Fr.| No. | TvPe IRecov. QP
L‘ . DE_T’TN : - i 4 _\J
#5372 0.0 _3n .
ALR)EL 21,5 5-7-1%_ 9l s 1R" 4,4

EiD OF BOKIKG 21.5'

TSD 000081



CONTRACTED WITH
PROJECT NAME

CENTRAL ILLINOIS DRILLING Coppa
1909 OAKWOOD AVE
BLOOMlNGTON ILLINOISBUO‘J

LOG OF BO’R]NG nos)eszsssa

HAMSON VYonTs 1T e
nJ'i.._uk';'.' IS *J\TE‘-..;I BORING NO. R,

P

0

JUTSORVILIE POWEE STATIQI CONTRACT NoO.

cr- ' _—\——_\
LOCATION P H PL4N , : : o
DATUM’ HAMMER wr.__ 1 B0# HAMMER DROP 30" HoLE pial____ A"
. . \
SURFACE ELEV. , CORE Dia, CASING
DATE STARTED 2—0"8& COMPLETED 2~-C-fb DRILLING METHOD HSa
ELEV. 6556R1§no~ ST”ATA[DE""I SAMPLES NOTES )
. DEPTH |scaLe| BLows rT.| No. rTYPf‘n[COVI
#53,/ 9.0 | 30
P51 7| Saq zp =
' [~ u‘€—8 -1 SS 1’4" -
Eust brn. silty sand, . ‘
-
. L34 2 ssl. 1 -
rillx V. moist | S 35 f6
. ~ '3
24581 - S
g STy IT=C efravei, wi.
m-c €and,. occas, 5 \-'AT""? 1- %
29¢.5| =2 2nd's tone wet 7.8 B-10- H =s 18| -~ '
, : . 11 ' DD 5.5 21 300y
F-m sang R o , BAR 6.0' 2:45,
4{‘22 - YV, nicot e EAR .
) Se E3°) - RECINT YTz 8 J: . Coo
|#2a 7| See 3T : 18-85/ s 17 | - : 1. 5.0 Lolg,
. . ) 10 'q'l' . : ) -t )
ok OF BC}‘,‘IHG Q.4 ’
u #A Pk, coal
refuse, 4" +1r
N wl. silt
: fill +v. meist
#B Brr. sandst
15| wl. f-n sanq
Screenr 0.4 -4
2||“\‘/C PiDD 1 I
Gravel Q. L'|-u.
Bentonite 4.0
2. 8
Plur 1,.8'-surs
Grout 2.,5"4l.:
LYstandping 3.

TSD 000082



CENTRAL ILLINOIS DRILLING COompa;
1909 OAKWOQOD AVE,

‘ : BLOOMINGTON, ILLINOIS 61707
LOG OF B O)R___l~N._,G,...______*-«-~~—~(309)--6szsssa

CONTRACTED WITH HAJ‘SON R;“GIN}':}:RS

= — BORING NO. el
PROJECT NAME EUTSOHVILg;; POVER STATth CONTRACT Ne.
LOCATION PER_PLAN , __ . '
] . ]
‘DATUM HAMMER WT. _ luof;__HAMMEnonop 20 HOLE DIA. B
sunrAcsstv.9 TR COREDIA . CASING ~ :
DATE STARTED_—_—-_ "~ compLETED__2=13-Rl ) DRILLING METHOD HSA - :
ELEV: . _DESCR”:A g ' STRATA:DEFTHI SAMPLES . ) ’
T]ON. perTH |sCaLe| BLows FT.] wo. Tvre Ingcov| (O [ NOTES J
2 4 , 0.9 130 . :
- | 21k. asp1alt 1:0"
: Fem mravel 1.0",brn
453,/ al u;:L P T s ".:\ "' 1.3.“.-_.
| zravel pavement materk’ B I
ials moist - | 5-5-7 31 ss| 16" ~- |
. 273 5 . - ]
ks 3 Blk. FAIE,_hftgf c NN )
. TN T ERE S GRANL 1 O B -
Brn. silty sand, wf. " ‘
\ occas. I-m gravel - | s {4-3-3 2| ss|18 |0.d
; moist ' " B E 1
eg.< 5.9
Br., r-m saznd wr. .
si1lt K _ ) B 3-3-4 | 2] gl 1R | o
| v. moist N ‘ : I _ ' WATTR 2-13-44
‘ Br., 7-m gravel, wf, _ = g N | T°h &0 Q:MSJW
1 c-m sand, silt o i ' 1 - | BAR B0 10: }0a;
: . _ . AR ——2
‘ - ] <3-3 || =2|17 | 0.5 AL ;
wet S : —10| 33 I I AL 7.5 1134 5a
3.5 . F0.9 | ' R
Lt.-br. sandstone .. | [23-77/.<] ss{11 [ -- |- | Screan 12.51-5
' ) _ | . F. 0
- . !
£90.9 ——— £ T |100/m[&] ss|b |4 | Grevel 13.41-4
‘ _ . ; R A A Bentonite -4 ]0".
BRI OF 3CRING 13.Lv - s ‘ N <2 T
‘ | Flum 2.0'-sprr.
15 '
TSD 000083




s s e

e

CONTRACTED WITH HAIVSOK ENGINEERG

proszc Name HUTSONVILLE POWER STATION

LOCATION - PER CLAN -

BORING NO.

1909 CAKWOOD AVE.
BLOOMINGTON, ILLINOQIS 61701

- omwe-{3098)-66 2-5968

K-

CONTRACT NO.

v

DATUM HAMMER WT. _ly._Qu___ HAMMER DROP }0" HOLE DIA 8"

SURFACE ELEV. — _ CORE r:m:g‘%ji CASING :
DATE STARTED 42 -13-84 COMPLETED : 2-13-8! DRILLING METHOD HSA
ELEV. DESCRIPTION IRATA loerral SAMPLES N'O-TES
' . . perTH [SCALE| BLOWS FT. | NO. [Tvre |Rccov| QP [ .
2523 ... 0.0 ] 30
‘ 1" coal refuse,_brn..cﬁayey
#3577 (831t, wi. T.¢ Zravel 1.2k

gegalsee 2h 0 13, ¢
" Brn. £. sand, wr. - I
oceas (o} sand, T -

2 2t _ lss|

@359 T .A.F‘i“,—'

Brn. m-c sand, wl. - »
¢ gravel ‘occas. blk, __10

ﬁé/?-coalAr°,U<P mO»»‘lPF 30,6
Brn.-rray m-c- qanﬂ :
wf, T-m rr*:ave'l . :; . i
wat N
—15
43¢, ) TA,0 |,
i 4| BTN . =TRY sandsione . T
g35.¢|3T7 . “ATAY sandstone, of,
ERRETHAE Gt U P FUTRE e L 01 ~
sand V. moist _
Gravy sandstons -
£33./ _ i 1G22
Zan OF BOLIiG 19,2 | 20

[3-3-1 3

b-g-g5 | 1
3-2-L | »

oY)

3l | L
0-3-3]| =&
':-6,11 F\
16-154 7

Y g

30-7¢7 8

sS

(4™

ss

SS

jL!."

18

18

12

o]

0:4

= O
NN

t

Cld metal gra

-~ . P ST
O ToNT DA

tionm

~4n

‘#A Brn. e-ayv
m-C S.nd, 1
T-~c egravel,

et

Screen 18.n'15,
2" 'PVC pipe §.

3.0' stig)
.JTPVPI 1q O' "L".
Bentonite L.{'.
Boc¥rilles 1€
'l.Q f\' 11{‘ 5T
P]n". L0 eoutpr-
Siandovipe

vihite rock [

TSD 000084

CENTRAL ILLINOIS DRILLING COMP,

/{ ' LOG OF BORING

Dipe 1.0" west
Borins rarrit.

[E e
S



P

e~ —

A e

\

CONTRACTED WITH
PROJECT NAME

LOG OF BORING

CENTRAL ILLINQIS ORILLING COMPAI
1909 OAKWOOD AVE, &

BLOOMINGTON, ILLINQJS 61701
(”09)682 5968 . .

Lhd uUI: RG

r‘.S

‘BORING NO.

cor#TRACT NO.

u;_mu- 1= qu R LT TIOR

n=4

,,‘O,CAT’ON - PFP PTJ.AJ\ ) ) N :
DATUM HAMMER WT. HY S HAMMER DROP Ine HOULE DIA. A
SURFACE ELEV. : CORE DIA. CASING o
a2 =Co —
DATE STARTED £~ 8l COMPLETEDJ‘-Q‘R’* DRILLING METHOD nS4
. : . cLt . : . i \——_—\
ELTV. DESECRIPTION steata [oepmil SAMPLES . =
o DEPTH ISCALEI BLOWS FT. no | Tvee laecov| o | NOTES
T ! SRECOv.|
E2 874 . oolm
Brm. clavey silt wr.
4377 tr. £-m sand, oceas, |21.2 |
TrsNnlC TIDPTE molst
3rn. cl.veyv silt, wrf. _
f-m sand, occas, T - 1-2-0 | 2 | s=f13"]1.2
rravel moizg
|#35.5 : ‘ 3.b
A Crav-hrn, 1]t,.' clawy, L : .
Jwr, tr, 1‘. |and,. ocecafry WATED 2_.C.RL
. sravel mozrf ' -

4933

c A -_:: B‘L"_S

16 | --

. brn. I-c rrra}.'el v, -
_ 513/(’1 clzv, <. .Tani; L o3 L 8-8-—- 34 ssl12 |-
T S ‘ ----19 3 s5| A -
L1.8r..igand, . .t>, saondcitgnB.C ~
220,5| Br.of-m sand wet gL r
- 2l - - - — - — T
A L. Dr. sandstone, wr B 20-20/ Bl oss|7 |--
.. cand . ' 1
—10
- h 2 ..[n - Il .
727-" o' 1100/8,E] ss|b. 5| --
FED CF
LS

N
(G2

t

A2f'

"\1‘ p n Q: '\(\a,,
SaR
AAR
WL 4.1 1:004

Screen 11.L°-
ove

TSD 000085

9.0 10: 302
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LOG OF BORING. _

CEN NTRAL ILLINOIS DRILLING COompr
© 1908 OAKWOOD AVE ‘
BLOOMINGTORN, ILLINOIS 51701
- -(309)-652. 5968

) (.;O'.NTBACTED WITH _ AARSON ERNGINELRS ; BORING Noﬁ#ﬁ__\
PROJECT.NAME ___HUTSOK "—LLL POHLE S’PATION CONTRACTNO..__-
LocaTioN. PL PJ_L\’\‘ __ . - : - e
DATUM _ HAMMER wr. .14__;_1*0’-‘ HAMMER prop__ 30" _ HOL“ DIA.. 8" .
SURFACE ELEV.*“Q" R' CORE DIA. : B ' CASING _
DATE STARTED?'""_“"' COMPLETED T-R_84L DRILLING METHOD—\_—EES;A‘_\..
ELEV. | .'DESCRIPTIO}; STR.ATA“""’*”, _ SAMPLES — NOTES
2 . OEPTH |scaALE| BLOWS F. | NO._|TYP'_‘ !m:c_ov_| QP . ;
$357.9] 0.0 | 30
?T- clavey =f1t, 1vf.
43¢5 tr. T. sand, occas, 1.4 L
OIT o O T INe T Mo
Br. clavey sili, nand), - p-2-7 §s | 177 --
Wl ancma, MWl mino .
& . N £in aniat Q
Hlesvo SR i Rk 3.9 I
: A A 5 [2-3-4 ss| 14| -~ 3
Lt. brm.-hrn, 3*1d y A
511t, wl. clay L
moist - P3-5 | adss 16117 WATLR 2-8-84
29,8 ' 8.1 | : .
Ay 224 . ‘ DD 11 5111L+L,a
! o ' BAR 11.5 310pPp
Brn. sandy silt, _ AAR ----
wi. tr. =lay . Lo [272-3 |2 ss| 14]1.2 WL 11.5 5:15%
verv moist i R : Scfperr 25.0%1
. I | . ' | 27 Pvc pipe s
0-0-3 14 ss| 15(1:3 C 5.0 stick
£25.0 12.9 | | Gravel 25.D"-1
T : Bentonite.w-o
3rn. silt, wf., .. n g . ‘ e 32h0
s nd . ‘ S ' ' Plusr 9.0'—<-u-f
ag [2-2-4 |4 | ss| 15[1.7 Sentonite-cliy
very moist-wet ; 12,012,900
o i Standpipe 3.0
' 5,1' stiek
420. 12.6 [ |2-2-3 |2 ss| 18(1.4
cl=no-1-3 8] se| a7|1.2 TSD 000086




CCNTRAL ILLINOIS DHILLING COMPAI
1909 OAKWOOD AVE .
BLOOMINGTON, m.mons 61701

L O G O F B O R ] N G-—-----—-—— EEIRT R (300) 662 5968 P
CONTRACTED WITH _HANSON ENGINFEHS BORING NO. "']_7. _
proJECT Name — HUTSONVILLE POWER STATION CONTRACT NoO. _
LOCATION PEH PLAI\ _ . : -
DATUM_ HammeER wr._VB0#  Hammer'bror 30" . porepia_ 8"
SURFACE ELEV. _ CORE DIA. ' CASING : .
. .. . . ‘———\_—_\

DATE sTARTED__2-8-84 _ COMPLETED _2-8-84 ORILLING METHOD____ 1S4 = -

ELTV. ' DEsénipleN | ST;‘.““ IDE"T”I — SAMPLES NOTES T

. OEFTH [STALE| BLows FT. no.|rvpe lnecov) QP [ ) i
#3791 - . 0.0 30| o | T I

/6, 5 Bry, sandy silt wf: 21,&7
‘llenses,. . sand weft

2r4.5 |wet 23,4
Brn. f-c gravel,. wf N
' . m-Cc Sand y- tI‘. silt 7_7_9 Q ss I2| —_—
qg2 9 __uet, l25.0 [ '

END OF BORING 25.0'

TSD 000087



CONTRACTED WITH

HANSON- FNGINEEDNS

CENTRAL ILLINOIS DRuLnﬁ;coMpA

LOG OF BOR]NG

1908 OAKWOO0D AVE.
BLOOMINGTON , ILLINOIS. 61701
meaos)sszssea

BORING NO. 14‘8
prosecT Nams HUTSONVILLE, POWEE ' PLANT CONTRACT No. _'
' LOCATION PER PLAN - 4 . o
DATUM HAMMER WT. 114!'\;5!_ __ HAMMER DROP, 30" HOLE pia. . A"
SURFACE ELEV, CORE Dia. S ‘CASING
. DATE sTarTED_2-7 -84 COMPLETED .2-',77-81} DRILLING METHOO____ 3SA
CELEV.  DESCRIPTION legsrn , __SAMPLES B NOTzs
. oerTH |scace| sLows F.| No. Tvee frecov| QP - te J
%7 | l0.0]30
' Brn. clayeyv siit, %
. tr. . sand, occas.
438,/ arganic fhhers maiet| 1.3 (-
Brn. Silty sand B 2_5_7 1lss 18" 1'6
' Brn. silty sz2md,. Wi,
L tr. T, sand ~
moist’ —5 |2-3-51_2]ss 17 1.4
3-5-5 | 3]ss [ 18 [ 3.2 o
%Z‘Q 8‘}4 - dl‘xER 2—7“8_'
Brn. clavey silt, Wl = ‘ 3D 13.0 11145
tr. . sand molqt R : . BAR 19.0 3:45
o R 2-3-3 [blss [18 [1.8 AAR. ———l_ -
‘ *10 [0 WL 12.0 R:30
- Co . ¥ <. sl
22€.5 {20.9] T R_A
Brn. gray clayey. qllﬂ g ’ ' _ ' o
wf. tr. r. sand, ' 2-2-2 | Sdss [18 (1.2 Screen 21‘.'5"_3
sm, zray silt pocPebL - ‘Grgvel 21.5°%-2
—1 Bentonite -1§.!
,o;st - 4 1 , 15 & B %S-f
' a ' slay entqn)
15 2"‘2-34.. 6 |ss |18 1.7 13.5'-4 0"
| 2" PVC pipe |1€
5 A L.9' stick Yp
) ) Bentonite cdms
17.8F |0 5 lss |18 grout 4,0'- -
22.0 : 1 2 2 o SS 1. 1-2 Plug 2.01_5__1
Brn. sandv silt, wr. i Standcipe 3.0°*
occas. T. sand lens
: i Baled well 4t
T e ro ™ Scf e . A i . 1 2—Q"gu
47'/?,(-, . ue_t erwyw mpa: ’6 .‘Q,..S _20 0-1-2 D.‘SF. 1,’.} 1.2 51.3:?““‘:1‘681“ 1e

TSD 000088




CENTRAL ILLINOIS DRILLING COmpa|
. 1909 OAKWOOD AVE. -
BLOOMINGTON, ILLINOIS 61701

LOG OoF BORING = (2091 5525063
CONTRACTE.D,WFW HANSON ENG INT‘EPS BORING NO. ”_P
PROJECT NAME . qUTSON VILT E POUEP. STATION CONTRACT No.
Lo o - PEx JLAI‘- :
LOCAMON _ - .
DATUM _HAMMER WT. _ﬂﬂ_ HAMMER DROPL—_ HOLE DIA. 6
SURFACEZ ELEV., CORE DIA. . i ; CASING .
DATE sTARTED__2=7--8U — COMPLETED ‘2'8_81“ DRILLING METHoD.___ HSA
ELEV. o DESCRIP‘noN . ‘LS—T‘RATAIDEP‘YHl SAMPLES N(.)T"S
’ ; oerTH |scaLe| Buows .| no. [ Tvre iaccov.l QP | ©
|23 - le.ol30 1 o
7.9/PT+ 1Lty sand WRT o1 e Ty 0.9 |o |s< | 181 1.7
|END CF BORING 21.5' - I

TSD 000089



CONTRACTED .WITH :
KUTSORVILLE POWER STATIOHN

PROJECT NAME

HAMNSON ENGINEEHRS

CENTRAL ILLINQIS DRILLING COMPAN®
" 1909 OAKWOOD AVE.
BLOOMINGTON, ILLINOIS 61701
{309) 662-5968

LOG OF BORING

BORING NO.
CONTRACT NO.

LOCATION — 33.0' E. OF STAKE | A B
DATUM: HAMMER WT. _ 1407  wammer oror_ 39" woLs oia g"
SURFACE ELEV. TeTh CORE DiA. ) CASING
DATE STARTED 2-15- COMPLETED 2-14-84 DRILLING METHOD : HSA
FLEV. DESCRIPTION TRATA |DEPTH SAMPLES B NOTES
L " oertH |SCALE| BLows F1.| no.|Tvre Inecov | QP
252.0 . 0.0 1 30
251. 2 A-Se‘e #h 0.8
$50.71 See 47 1.3
Brn. silty sand,. wf. 5-10-1D 1] ss|18"|2.3}
' coal refuse, occas. L . ], -
PFE4EL| - grayel {3171 ralct 3_1.& I g "r-,r;’-,, Brm,-viv 1 T-
' Brn. sandy silt, wf, - l < f sand, ¥, C'Sal
' f-m eravel coricrete refuse, 5.0% s1i
; o o -5 |u-rg- | "2 ss|14 |-~ wf. . sand,| oc
1 4. 111  molst 8 organic fiher-
1feet| "2 {s.o | ! £131  wet
| Brn. sarmdy silt, wfl.
ash coel refuse, tr. i .
‘| elqy  £111 moist 2-1-2 | 3 ss|16 |2.2 #8 Brn. T-1 sa
| ¢43.9] ' : 8.1 } wl.. silt .£311
- N2eE 2-14-gn
Gray sandy silt,. wf. R Nater 2-13-
oceas, T. gravel [ , DD.8.0 1:15gm
. ‘ ) : |- -—10 2-2-1 LY ss|10 |1.0 BAR 17.0 21 30pn
day 4| wetl ‘.O.o . AAR ---
1 ; - ‘WL 9.9 4:19pm
Brn, 'f. sand _ g
' . Concrete frelgme
saturated . 0-1-1 ss|8 |-- 3.5'-0,0" -
2386 ' - :h‘h 'Co:\:)bles,. corjcre
: Gray clavey silt, wfl - ; 2.6'-3.0.
. sand, occas, . | . : L o
| T.orrovel ~ l15(|9-3-3 4 ss|1% 2.3 Screerm 18.5'(-8.
¢+3L.5 ] f: ’ ‘S)L o ' on PVC pipe 8.c¢
_Br. m-c.sand,‘wf. -1 = |- 3.0 stick uy
935:6] ¢ croyel wet v P X ‘ 14 Gravel 18.0°(-8.
T . bR 7 ss|23 -5 Bentonite R.0'-
A Brn. sandstone 22/1" Cement. Grouy 6.
?33.4 18.8 " . - Plug-2.0'-sy:a
~ 100/3"—" s=| 0 Standnive
END CF BUHXING 18.8' =201,
TSD 000090




quartz, loose, light brown, to medium
brown, satu_rated below 6 ft

Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-3D 10/6/98 ' 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STM} . 10/6/98 ~6 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
25.5 Feet .. 8 Inches_ . 453.7.Feet.. . .| - . HSAJair-rotary - 3860.230
Well Depth Well Diameter TOC Elev. Sample Method Easting
25.1 Feet 2-in I.D. 455.28 Feet 2-ft. split-spoon 3952.034
0 £ Description S
] < —_ c 2
S a || o6 o
c [ ~ o] - [N
= o | |23 E
@ © o o Ll & -8
a v o < | o
E | 3 E 0] %] e =
(] -— ] Q g —
w | D w |x |O|O0 2 .
. . Comments
SANDY SILT, Titile ine-grained gravel, ARy ~..=| O-fl by 4-in'square sfeel
1.2.3 75 trace coal fragments, medium stiff, dark 82 e ic .
6 - ML Irag o , e ;2| sthick-up casing to ~1.8
brown, moist (topsoil) & == fi; concrete'seal 0-3 ft.
SAND, well soffed/rounded, fine-graned, =5 g ‘ '

SILTY SAND & GRAVEL, poorly soried,
medium-grdined sand, fine-grained
subangular-to subround gravel, loose,
light gray, saturated

|30
T ]
R

SANDSTONE, fine-grained, quariz

" 'ENDOFBORING-255feef = = =~ = = 7|

‘Bentonite/cement grout
:3-16 fi; 1/4-in bentonite
“ chips 16-17 f.

-~ Sch. 40 PVC casing
flush-threaded to Q.O1-iq
faclory-siotied PVC
screen 20.1-25.1 fi; #7
fine silica sand 17-18 ft;
#5 silica sand pack 18-
2551,

* 4-in diam. borehole
drilled 16-25.5 & using

air-hammer.

TSD 000091



Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-7D 10/5/98 1
" Driller Logged by: End Date Depth to Water
AEC, Indianapalis, IN Steve Mueller/STMI 10/5/98 ~10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
45.0 Feel . 8Inches 437.5Feet - - - -HSA - 3175.915
Well Depth Well Diameter TOC Elev. Sample Method Easting
443 Feel 2-in I.D. 438.45 Feet 2-f1. split-spoon 5676.110
0 3 Description 5
o £ — c ) =
5 2|2 |o|s 3
= Q ~. (o] > Q
o |2 o |9 |2 S
o a < | » )
E |3 E (6| 5| @ =
o = 0 | @ |+ = o
w | o w | |60 2
Comments
.CLAYEY SILT, medium plashicily, frace
I roots fibers, soft, medium brown, m0|sl
salurated below 10 ft.
<P 5-fl by 4-in square steel
& ' 3' "f—5-75 stick-up casing to ~1.3
. ] fi; concrete seal 0-3 fi.
— —]
L \
REN N !
> '2' ' —10—{ 100 ML
X — _
RN R
A2 s oo
P 3
<L

SICTY SAND, well sorfedirounded,
fine-grained, quarntz, grades from clayey
silt above, loose, medium brown :

saturated

SILTY SAND & GRAVEL, well sorled
medium-grained quartz sand, trace
‘coarse.sand, fine-grained angular to
subangular gravel, medium dense, pale

brown, saturated

k2

Bentonnelcement groul'
3-3511.

TSD 000092



Project Name/No. Boring No. Start Date Page
,

AmerenCIPS - Hutsonville 249-3 MW-70 1015798
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STML 10/5/98 ~10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
45.0.Feet. ..|.. .8BlInches . -.437.5 Feet. .. HSA . .. . 3175.915
Well Depth Well Diameter TOC Elev. Sample Method Easting
44.3 Feet 2-in 1.D. 438.45 Feet 2-fi. split-spoon 5676.110
v £ Description 6
Q o — c -
5 i |2|o|e 2
c [ ~ o) % a
© ©o ) ) R 8
r ] 2 |l E| 3
AENE SN -
© 0 o I .| B Q0
w | o w (€ |00 2
Comments

w
o
=]
a]
[=

1 Sch. 40 PVC casing
“|flush-threaded to 0.01-in

sand ﬂ

tactory-slotted PVC

N

o 40 © screen 39.3-44.3 f; #7
ave fine silica sand 35-38 i;
— #5 silica sand pack 38-
S 45 i,
16; 25, | 45| 75 CCAYEY SILT, medium plasticity, trace
7,11 ~ sand, stiff, brown, moist -
“ T "END OF BORING -45feét ~ -~ = = = 7 7

TSD 000093




- e

~ "END OF BORING -17 feet

Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-10 1077198 1
" Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/7/98 ~2.5Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing B
11 Feet ‘8 Inches 4529 Feet - HSA 4730:478 |
Well Depth Well Diameter TOC Elev. - Sample Method Easting
10.7 Feet 2-in I.D. 454.23 Feet 2-ft. split-spoon 2559 807
k3 -
o ~ Description o
[:}] L — c ) -
£ 2R o5 s
c [ ~ o = o
2lg | =828 8
a o . 7]
£ | 3 E|8| 8@ =
n = [ © [o L )
»w | D »w | | 0|0 2
.| Comments
ML CLAYEY SILT, vegelaied wilh grass, soff, /] T m
1 22 2, | 50 dark brown to black, moist (topsoil) : : StickYup cas?ng e ﬂeg
F SILTY SAND, well sodedlrounded K ) A y
= fine-grained, quartz, loase; yellowish : b :
122 | .50 orange with dark orange Iamma (2-3 mm)
6 ' SP saturated below ~2.5 fi i
26 S Bentonite/cement groul
25 "l —5_1100 0-3 ft; 1/4-in bentonite
L SICTY SAND, well Soried/rounded, chips 34 fi.
5,20 SP fine-grained, quariz, laminated, dense,
g - - 63 light gray to rust colored, predominantly .
25, 50
.. light gray below 7.5 ft, saturated B Sch Lo
-7 .. {(weathered bedrock) b ch. 40 PVC casir
Ss SANDSTONE, fine-grained, quartz {flush-threaded to 0.

" factory-stotted PVu
screen 5.7-10.7 ft; #5

-] silica sand pack 4-11 fi.

TSD 000094



- emn e
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Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-10D 10/7198 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/7/98 ~2.5 Feel
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
21.5 Feet 8 Inches. .452.9 Feet - HSA . 4729.427
Well Depth Well Diameter ' TOC Elev. Sample Method Easting
21.3 Feet 2-inl.D. 454 .65 Feet see MW-10 log 2564.715
» = Description 5
[+4] K~ —_— c =
5 o || 2|0 o
2 & |3I5|% 2
- o 2 Q £
o © o o | Q| & 0
s |3 3 |2(%5|% O
Ele Els|e|s i
w | o n | |0|0 =
Comments

r
|
—

=
=

T

CLAYEY SILT”, vegelaled with grass,
soft, dark_brown to black, moist {iopsoil)
SILTY SAND™, well soﬂedlrounded
ﬁne—gralned quartz, loose, yel!ow1sh
orange wilh 'dark orange lamina (2-3 mm),
saturated below ~2.5 fi

T T f!‘rjﬁ,
1 ?J B I I

l
B A

drill
cuts

]
l

50 (1 [ Ll

-

. (weathered bedrock)

‘fine-grained, quartz, laminated; dense,

SICTY SAND™, well sorted/rounded,

light gray to rust colored, predominantly
light gray below 7.5 ft, saturated

~ "END OFBOR|NG -215feel - " "7 77 7

SANDSTONE, fine-grained, quariz,
becomes mediuin-grained, trace gravel
clasts, increasingly well cemented/hard
(very difficult to auger) below 20 f1.

S-f by 4-in square sleel

'fvﬂuAsh-lhreaded to 0.01-iny

stick-up casing to ~2.0
’ fl. a

Bentonite/cement grout
0-13 ft; 1/4-in bentonite
chips 13-14 fi.

Sch. 40 PVC casing

factory-slotied PVC
screen 16.3-21.3 /; #7
silica sand 14-15 ft; #5

silica $and pack 15-21.5
fi.

* based on MW-10

bonng log

TSD 000095



Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-11 10/6/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/7/98 -6 Feet
Boring Depth Boring Diameter Surface Elevation Driil Method Northing
15.0 Feet. - 8lInches -- - 443.8 Feet "HSA 3371.329
Well Depth Well Diameter TOC Elev. Sample Method Easting
'14.5 Feet 2-in 1.D. 445 .45 Feet ~ 2-ft. split-spoon 4451.486
v £ Description S
o < — c. -
5 a|2|ole 2
c ) ~— (o] - 0
° 0 2|ol8 £
o o’ o o - 8
a 4 a €| e
£ g £ 8 o H Z
(] — m (1] — -—
n | © w | |o|O 2
: Comments
SANDY SILT, Tittle fine-grained gravel, S-1 by 4-in'square steel
2.3, 63 trace coal fragments, medium stiff it ;
4 R : gmenis, U] . stick-up casing to ~2.0
medium brown, moist (topsoil) - : f

SILTY SAND, medium- To coarse-grained,
quartz, loose, light brown, moist

SILTY SAND & GRAVEL, poorly soried, '
dense, light brown, saturated

SANDSTONE

~ "END OF BORING 15 feet

Bentonite/cement grout
0-3 ft; 1/4-in bentonite
chips 34 fi.

Sch. 40 PVC casir
flush-threaded to 0.01-1.*
factory-siotied PVC
screen 4.5-14.5 ft; #5
silica sand pack 4-15 fi.

TSD 000096



Project Name/No. . Boring No. Start Date Page
AmerenCIPS - Hutsonville . 2493 MW-12 10/8/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/8/98 ~12 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method -Northing
17 Feet. 8 Inches .. ~~]--- - 455.5 Feel. -HSA : 4053.583
Wel! Depth Well Diameter TOC Elev. Sample Method Easting
" 16.9 Feet 2-in L.D. 456.74 Feet 2-ft. split-spoon 4637.976
® £ Description s
Q L — . c =
5 a|2|o|s 3
e o [~ | O] % [o
- o> |2d3 E
o | ¥ © | o Ll e 8
L Py o z|E
g‘ 3 g' 9| a A =
© K s |o | S| 8 °
»w | o nw | |0|O 4
Comments
111 i 1™ SANDY SILT, tittle clay, soff, dark brown, - by 4-in square sleel] .
YTk 63 moist (topsoil) ) tick- : -
! : Coall  ~ASH; siity Texture, Sofi, olive gray, moist stick-up c:;tsmg to~1.5
Ash .
, ~SILTY SAND & GRAVEL, poorly Soried,
X medium dense, light brown, moist (fill)

SP

SAND, well sorled/rounded, fine-grained,
quartz, loose, light brown, moist

SwW

-« - SAND,poorly-soded, fine-1o - - -
coarse-grained, subangular to subround,
quariz, trace fine gravel, loose, light
brown, saturated below ~12 ft

ML

ITil

SILT, shiff, ight brown, moist
END OF BORING - 17 Teet (bedrock}-

Bentonite/cement grout
0-3.5 R; 1/4-in bentonite
chips 3.5-5 fi.

Sch. 40 PVC casing
flush-threaded to 0.01-in
factory-siotted PVC
scareen 6.9-16.9 ft; #7
fine silica sand 5-6 fi; #5

silica sand pack 6-17 fl.

TSD 000097



Project Name/No. Boring No. Stant Date Page ‘T
. AmerenCIPS - Hutsonville 249-3 MW-13 10/6/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/6/98 ~7 Feet
Boring Depth Boring Diameter Surf,aqe Elevation Drill Method " | Northing
-.16.5.Feet. . 8 Inches 456.4 F eet HSA 3961.759 J‘
Well Depth Well Diameter TOC Elev. Sample Method Easting .
16.0 Feel 2-in 1.D. 458.03 Feet 2-fl. split-spoon 4241.200
0 £ Description 5
® < —_ c 2
5 B2 |o|s 4
c Q ~ o = o8
= o le|d|8 E
o ©o . o o | 2| & 8
= * 5 > || 5
E|Z |E 8|88 3
© kel @ © 2 = ©
w | D w |K |00 2
. Comments
123 SICTY SAND. with gravel, Ioosejark = a| >- by 4-in square sleel
gk 25 SM brown, moist (topsoil) =| stick-up casing to ~2.0
I : ft; concrete 0-3 fi.
SAND*, well soried/rounded, fine-To
L medium-grained, quartz, light brown,
saturated below ~9 fi.
| 5_| * based on drill cuﬂihgs and geologic log

SP

50

SW-
GW

for geoprobe GP-4

" TCLAYEY SAND & GRAVEL poordy” "~ "~~~
sorted, fine- to coarse-grained sand,
fine-grained subangular gravel, loose,

light brown, saturated

Ss

SANDSTONE

~ "END OF BORING -716.5 feet

Bentonite/cement grout
3-6.3 f1;"1/4-in bentonite
chips 6.3-7 fi.

Sch. 40 PVC casing
flush-threaded to 0.01-in
factory-slotied PVC
screen 9-14 fi; #7 fine
silica sand 7-8 fi; #5
silica sand pack 8-16.5

fl.

Unslotied
casing/sediment sump
14-16 ft.

TSD 000098



Natural Resource: Technology, Inc. ' SOIL BORING LOG INFORMATION
Standard Soil Boring Log ) Form - Generat Use  Rev. 8-2000

. Page 1ot 1
“=lity/Project Name License/Permit/Montioring Number Boring Number :
) REN Energy Generating - Hulsonville Power Plant ’ MW-1IR
Boring Dritted By (Firm name and name of crew chiet) Date Driling Started Date Drllling Completed Drnllng Method
Boart Longyear . 10/03/01 10/03/01 HSA
Randy Radke ) . )
Faclliity Well No. Unique Well No. ) Common Well Name . | Final Static Water Level [ Surface Elevatlon . | Borehole Diameter
. Feet MSL . _ 440.920 Feet MSL 8.25 inches
Borlng Location 3217.083 Feet N Lot N Local Grid Locatlon (if applicatite)
Staie Plane 4654.729 Feet E Long ° ' O N D 13
. Os Ow
Counly ’ : Civil. Town/CHy/ or Village
Crawlord Hutsonville
Sample Soil Proper lies
= -
2 = g ltnf Soil/Rock Description g
- O . . . T
_gls el 3 c And Ggolognc Origin For o el o |8 < © - > ,g
o >lc @ O £ Each Major Unit r-3 ol w5256 o o, @
o 25| 2 a a Bol=2 5 24 wElsz|loe 8 BE
A o s o = =R °
é"% sl @ 8 ) £ &S f‘{'Q = |Sa DOZLOJ g% 3'5 2 88
- 0'-5" EILL. gray with orange mottling, coarse '
MW-UR) ) 23 sand with clay, dry tilable -
0-2 a6 [~
; - grades to sand.with gravel, coarse FuL |-
NH-IIR_J e |24
5-4 66 4
_ AR 3a |- 5'-8" SAND, orange, poou_y graded, coarse
¢ 3120 | 4s — 6
— SP
N — 8
P e | 2 E 8'-10" SAND with GRAVEL. brown, poorly
5-8.9 A graded, rounded, tine gravel/coarse sand - sp
- 10 :
MH=11R ® 22 [ 10°-11’6" SAND, p_oovly graded, medium to" - sp
10-12 2 |- Coarse
12 176"-16" SAND with GRAYEL. brown, poorly
— graded, rounded, tine gravel/coarse sand
MW-1IR 237 o :
0 -
L.s-m. 20133 4 sp
-
MA-IR 5 | 5073 -6 :
1517 [~ EOB @ 16°Auger Relusal
18
E— 20
22

1 hereby cerlify thaj the information on this torm is mxe and correct to the best ot my knowledge

t Fir
nature %/ % " Natural Resource Technology. Inc.

TSD 000099



- Natural-Resource Te

chnology, Inc.

SOIL BORING L0G INFORMATION

Standard Soil Boring Log Form ~ General Use Rev. 8-2000
. Page 1 o1 2
Fachity/Projeci Name License/Permit/Monltoring Number Boring Number
AMEREN Energy Generating - Hutsonvilie Power Plant : MW~14 .
Boring Drllled By (Firm name and name of crew chief) Date Driling Staried Date Driling Completed Driting Method
Boart Longyear 10/03/01 10/03/01 HSA
Randy Radke _
Faclity Wel No. Unigue Well No. Common Well Name | Final Statlc Water Level Surface Elevation | Borehole Diameter
. Feet MSL 440.930 Feet MSL 8.25 inches
‘| Boring Location 2811508 Feet N i m ' | Locat Grid Location ‘11 appiicabie).
State Plane 5325.781 Feet E Long * Ow Oe
Os Ow
County Civll Town/City/ or Vilage '
Crawtord Hutsonville
Sampte Soil Proper ties .
= -
L= » > Soil/Rock Description v
=0 = w P igin F @ > id
AR 3 < - And Geologic Origin For ° el o [2= © - 2 <
s>l ¥| © £ Each Major Unit w | = 2l u |52|20|o 2 x| o ~ &
9280 2| 3 - % 8938 2 |5E|ss|zE|58| 8 a¢
z 5|88 @ o S5 |65|x5| & |[Sh|2S|2E|22 a | 28
- 0'-7'6" SILT. brown (1GYR 4/3), moisl, 7l '
- non-plastic e
—2 s/ //
L k o B
mi-al | 23 34 B
D 5~4.5 23 [= 4 " K
— . i/ // j H
- X B
. ‘ = Ve i i B
MW-14 1 o = 2
s1] ® 22 PO % F
- // Y
- s ]
N 12 8 7'6°-12'6" SILT uith'SAND, brown 110YR 4/3), % ¥
‘75_«9.-5‘ B o Alow plasticity, moist b‘//_/r‘:
A > E
) [~ 10 yellowish brown [1OYR 5/4), Increase plasticity ML 7/2/- i
R PV IR to medium ' oF &
10-12 I 7,
12 /,/ /o
isd ke 12'6"-18'6" LEAN CLAY, brown -(7.5YR 4/2), / R
2'5_'43F 18 12 ’r:- 14 10-15% grey/orange mottling, medium plasicity / / \
- 7 B
|Mu-14 n | 1 16 a7
15-17 1" o= Co 9 ”z B
: - 77 E
MW-14 s | M — 18 : 7
7.5-18. "o 18°6-26" SAND with SILT. wet, non~plastic’ % B
- A ; k‘/ Z K
20 2 E
MA-saf " L 74
20-22 n o[- SN ', /'/
22 o . //‘/. /
MH—14 20 22 | 23'6"-24 ,mseam. medium /_//_/.,..
22.5:2“’ 5 133, - . . SP | ERREE BES
1 hereby cerlify thgt the information on this form Is true and correct {o the begho! my knowledge.
ignature Z ( / ' Firm N
S on tur /%_\/ Natural Resource Technology, Inc. .

TSD 000100



- ng — Hutsonville Power Plant MW-14 conl. Page 2 o1 2
Sample Soil Proper ties
z o
w= .2 R Soil/Rock Description 9
Ng 9 3| ¢ And Geologlc Origin For o el o ﬁ <o 2 2
>le @l of ¢ Each Major Unit w |£ Pl L 525580 L] o o
. - o8 x = O a - o = VloT|(S=|7 ol & S E
Selg8| 2 @ o 22|52 2 |EE|85(88]as| 8 S E
z 5|88 ® o 2 |eos)xo| @ (on|z0o|(33 g & o £ 3
) 20 — 24'-26" SAN with SILT, as above i
- 7.
MW-14 12 T . SRS E
-1 18 2 26 - T6*
25-21 23 - 26'-39" SAND with GRAYEL. coarse sand, platy ‘
- fine gravel, poorly graded
o wwea] | 2a (28
h £7.5~29 b 34 :
- gravel becomes rounded
30
MW-14 33 |~
30-32[ 20 | 45 | N .
) - 32 4" LEAN CLAY with Gravel seam, gray (5Y 5/1),
. rounded, tine, 2~7X shell tragments
MW-tal ol 33 -
3p.5-345 .55 [C 34
— 36 Advance
: Hydropunc
. - discrete
— 38 water
[~ sampler
[~ £08 @ 39' Oriiier s
— 40 note:
N - sand and
. ) [~ gravel as
LS 42 above
I
[ 44
46
— 48
— 50
— 52
—
— 56
— 58
— 60
-
.
— 62

TSD 000101




Natural Resource Technology, Inc.
Standard Soil Boring. Log ’

SOIL BORING LOG INFORMATION

Form - General Use Rev. 8-2000
Page 1 of 2.
F aqllllylPlo)e_cl Name License/Permit/Monlttoring Number Boring Number
AMEREN Energy Generaling - Hulsonville Power Plant THW )
Boring Drilled By (Firm name and name of crew chief} Date Driling Started Date Driliing Completed | Drlliing Method
Boarl longyear 10/02/01 10/02/01 HSA
Randy Radke .
Facliity ¥ed No. Unique Well No. Common Well Neme | Final Statlc Water Level | Surface Elevation Borehole Dlameter '
Feel MSL 437.814 Feel MSL 8.25 inches
Boring Location 3717.203 Feetl N lat Loca! Grid Locatlon {If applicable)
State Plane 5605.471 Feet £ Long - Own Qe
Os Ow
County Civil Town/City/.or Village
Crawlord Hutsonville
Sample Soil Properties
= -
‘S = _2 & Soil/Rock Description g
_ulg g 3 < And Geo!ogic. O(igif\ For o el o ‘a"’; £lo = = .3
gzﬁg o < Each Major Unil w |5 ol 5€8|328|o 2| o .
Eo|28| 3| § 3 |o9gd S EE|gE|3E|a8| R | 2S¢
z%__,u: sl o > 0o X0 a. o ZTO|ID335a -~ a. o O
’ — 0'-5'8" SILT with SAND. very dark brown (10YR /'/. 7
- 2/2), grades trom topsoll, trace organics : /'/. “
- throughout /:/'/ :
— ’ Y4
- s
l— V., 7.
™ | L, | 22 | ML /-/,/,
p 5-4.9 33 [ 4 7. 7.
. L,
- 7, A
- 7.
V. 7/
™ 21 - - o
-7 | B |24 8 '5'8"~23' LEAN CLAY, brown (10YR 4/3), medium / g
) plastichty, molst ’ / /.
weak red (2.5Y 5/3), trace orange motlling %
™| —8 4
7.5-9.5 12 VS
— 10 N
™ol | 1 E // /
10~12 o= / //;
12 ;
- I trace horizontal fracture, wet /) /‘
7 tr - ;
Jz.s-':a. 18 1y a7 4_/: g
[ : a [ /
= 5-10% fine sand % B
™ n - R
is-7 | B n — 16 - V, /‘,_
: - . /| / E
= = very darx gray {2.5Y 3/1), trace wood and - 4B
Tw 20 | w24 — 18 white shell tragments 7 /.- :
7.5-10. . = L/ / :
20 %2 B
201—"22. 24 |24 [C vz
F o 0/
— /7
™o |vea [ T
W.5-245. S 23'-25'6" SAND, very dark gray (2.5Y 3/1), sp R
1 hereby certily that the information on this form is true and correct to the best of my knowledge.
ignature z ; 2; i Firm
Snat / 4/(‘/ {/ ' Natural Resource Technology, Inc.

TSD 000102




ng - Hutsonville Power Plant TH cont. Page 2 of 2
Sample Soil Properties
= W : .
W= .Z_’ @ Soil/Rock Description g
@ 98| 3 < And Geologic Origin F or o el o ‘“.‘9; £lo~ o £
>l 8 0| ¢ Each Major Unit n |% °l & [522¢2|o 2| o g
Ex|28] & | 2 ® |°2|5% S |g2|l2es(3E 28| S SIS
E £9 ® |colef 8 6510 6|8E|RT o o
z%_,m [+¢] (=] o 0w olx0O a OV x0T o|la &S a a O
10 /24 |
| megdium, loose, wet sp
W 22 |- s . ) o
— 25'6"~26' LEAN CLAY. as above L CL YL/,
25-21| ® | 22 26 : a 0. c!
— 26'-21'6" EAND_Hlm_ﬁBAy_EL, poorily graded, SPOLQ0
_ coarse sand, tine gravet, rounded /
Y. -
AL 20 | 35 [ 21'6"-31" SAND, gray/black and white, poorly
21.5-205 810 graded, medium o coarse, Increased coarsness _
' - with depth - o S SP
30
W 20 46 |-
30-32 °e - 3r-32'6* SAND and GRAVEL. coarse sand.
32 poorly graded, tine .gravel, rounded SP
™ . [~ 32'6"-39°6" SAND, gray, poorly gladed, medium -
35-34f 174 noC 34 to coarse, 5-15X gravet
™ 22 1~
35-37| 24 | 34 36 sp
™l L, | 2e 538
37.5-305 610 |-
40 E0B @ 396~
4 :ﬁ :
: 42
I 44
— 46
— 48
— 50
— 52
—.54
— 56
— 58
— 60
— 62

TSD 000103




| Natural o : o -
@ Resource , _ | . | _-S_OIL BORING LOG
Technology ' o

- . . Page | of 1
Facihiy/Project Name R License/Perrmt/Monitoring Number Boring Number

Ameren Hutsonville Power Station Dn]]mg : . u TW-1155
Bonng Dnlled By: Name of crew chief (first, last) and an - |Date Dnlling Sianed Date Dniling Completed Dniling Method
Steve ' . : _ : hollow stem
Boan Longyear : : 5/1/2004 5/1/2004 auger
Unique Well No. [Well ID No. ) Common Well Name Final Siatic Water Level Surface Elevation Barehole Diameter
) - ' TW-115s Feet MSL 438.4 Feet MSL - 8.3 inches
Local Gnd Ongin @ (estimaied: []) or Bonng Locaion [] o ] C Local Gnd Location
: Lar _- .
. Siale Pla.ne . » ‘N, E . SICIN . a - - C®N R
174 of 1/4 of Section T R - Long : _Bb8046.72 Feet 13 S 117688634 Feert (O W
Facility ID ~ |County E State Civil Town/City/ or Village
' Hutsonvilie
Sample —-
. o) P
Q; 2| 2[5 Soil/Rock Description E 5 ; E | o | é CE
g :(-;' ;",; 2 6 And Geologic Ongin For E 2 13 3 - & E" !
5 © SRV - i = 2 = A
Bole 3| G |28 Each Major Unit 5122l o |2 |&2 |2 RQDY
Eg| gl 2 | 8% S |25| » © Pal i Comments/
Ze|Sa|l m |Oa . . T |Ed| 2|0 | & E Lab Test
L 0-36' Drilled without sampling-see log : 7 / 4
TW-115d for complete description. CL /g
L - A
L P
— 5 SC Py
— 10|
— 15
~ 2 ’ ¥
.’5&
— 25 ;
- . ‘;“-
[ 3 Y
t- 35
1 END OF BORING AT 36 Well set at 35'
] hereby centify that ihe information on this form is true and correct 10 the best of my knowledge.
Signanpes, s Fimn - Natura) Resource Technology, Inc. ' Tel: (262) 523-9000
2N / ey Paula Richardson 237]3W Paul Road, Unit D, Pewaukee W1 53072 Fax: (262) 523-9001

Template: NRT BORING LOG - PVO)!ti 1375 LOGS.GP}

TSD 000104



| Natural _ _
Resource B ' o SQIL BORING LOG

N R T
. Page 1 of 5
Facility/Project Name . - )  |License/PermivMomtonng Number Boring Number .
Ameren Hutsonville Power Station Dnilling - ' TW-115
Boring Drilled By: Name of crew chief (first, last) and Firm . Daie Drilhing Started Date Dnilling Compleied Dnlling Method
Steve . . . o A ] _
Boan Longyear . . : ) 4/25/2004 _ 5/1/2004 hsa, core
Unique Well No. ] Well 1D Na. Common Well Name Final Static Water Level  |Svurface Elevation Borchole Diameter
) ~TW-115d Feet MSL 438.4 Feet MSL 8.3 inches
Local Gnd Origin [X] “(estimated: [J) or BorngLocation 0 B . . .-|Local Gnd Location
State Plane : N, E s/ionw | la— _ K N R E
1/4 of 1/4 of Section T R Long Bp8052.56 Feer [3 S 1176882.3 Feet [J W
Faciby ID ’ County - o |State Cwil Town/City/ or Village i
_ Hutsonville
Sample , _
Ca i (o] —
| = = Sal/Rack Description c e ° £ E
3 € z [ ; . z 3 !; @ g |. =
ol=3| 3 |82 And Geologic Origin For s |Eg{ 9| = b
sal< 8 w SR ol w | % |- o
el L; = 3 -Each Major Unit 5 .%% uol=g | e RQD/
Eo|2 8| & |8t ’ S |sslw | & | 2|3 Commems/
z2&l5e¢| @ OG0 I jao|l D)o a 3 Lab Test
o S | 0-3.5'SANDY CLAY, very dark greyish // ’ :
| brown (10 YR 3/2), very fine sand, moist / '
A _ a % 1
" 24 / i
\ 24 / .
7
a L 3.5-6' CLAYEY SAND mottled grey-brown to y :
3 24 ‘tan, very fine sand,. moist o | §
SS 24 L S . 79
5-
& 20 | 6-22’FAT CLAY, brown (10 YR 4/3), soft, j
‘ | plastic, moist e ' \
5 k] 24 [
ss|y| 24 { B
: . i B
6 | 24 B ]0 ! “}
SS|\ 4 | ¥
2 X 3
7 24 3
SS 24 | 4
wet at 13 y B
8] 24 F E
SS 24 r;‘i
— 15
1 hereby certify that the information on this form is true and correct 1o the best of my knowledge. .
Signature ' Fim Natural Resource Technology, Inc Tel: (262) 52
/ . » - 4 3-9000
Pt Jorchipefn Pavla Richardjon 23713 W. Paul Road, Unit D, Pewaukee, W] 53072 Fax: (262) 523-9001

Templave: NRT BORTNG L OG - Project; 1373 LOGS.GP)

TSD 000105
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PR

T H EwE e cruae oy v o

Natural
Resource

Technology
N R Boring Number TW-:115¢age 2 of 5
Sample _ '
~ = = Soil/Rock Descriplion < |2 -é E E
2El E |ES o 2|z sl el &)
L elE3 F E = And Geologic Origin For s (58 g T: = b
a e 8 ('3) <8 " Each Major Unit _nc.’ 3{:; |5 i o RQD/
g'c g 8| & |85 ' : 5 |25 v | ® &) ] Comments/
25|35 » |0a : T |E0| 2|0 | & |3 Lab Test
9 A 2 6-22'FAT CLAY, brown (10 YR 4/3), soft, /77
55 2 i plastic, moist 77/
at 16' color change 10 olive grey (5Y 5/2)
0] 24 i
SS 24 . :
i CH’
il 2 — 20| a1 19.8' 2" sand seam, very fine sand
Ss x 24 | -20-22" trace very fine sand
124} 24 || 22-22.9'SANDY CLAY
ssf\fl 24 S
A i 22.9-32'POORLY GRADED GRAVEL WITH
A i SAND, olive grey (5Y 5/2), rounded, very fine
1341 24 1o fine. sand
ssx 0
: — 25
1] 24 I B
SSX 8  E
15[ 24 i
1611 24 — 30
. E
1714 24 32'-33'WELL GRADED SAND fine to coarse, ‘W
SS 5. B
i -trace rounded gravel F o}
33'-36' WELL GRADED SAND WITH %
ga N GRAVEL, very fine to coarse sand fine to E B
1844 24 medium gravel, rounded E E
Ss|| 14 : K :%
;9 284 36-39'POORLY GRADED SAND very fine i,f
S | to medlum trace gravel, rounded 3
20 24 i
ss\| 14- _
_ .| 39'-40' WELL GRADED SAND WITH |
) | 40 GRAVEL, fine to coarse gravel and sand
2] 24 .
’ SS:X 1| A

TSD 000106



Natural

i Resource
Technology
: Boring Number TW-115cage 3 of 5
s |
=~ w = Soii/Rock Description c|e -g | E E
®E|E|ED S S 51 & | &) e
wo|l= s 3 |CE And Geologic Origin For c | Zc| 0| 2 - 4
5| g S leg ' e |52l |2 |28 RQD/
o2 3 3|58 - Each Major Uni v |%%| V|5 | & = oD/
Ew 28] & 8% ) S |35l w| e |03 Commems/
z5|3z| o 0@ . ) T |0 20 | & 3 Lab Test
_ | | 40'42'WELL GRADED GRAVEL WITH Gw P
22 24 SAND, fine to coarse sand, fine to coarse - e
ss |\l 12 ravel, rounded ' R 2
i 42'-58' WELL GRADED SAND fine to coarse
sand, trace gravel, rounded kA
2] 24 2" gravelly sand seam, fine to coarse gravel at
SS 12 4 44" ‘ : '.:
24 24
SS 13
25 24 ) )
SS 14 B
2 — 50 Sw e B
S 3 &
‘ j ko
SS 16 i *?
28 24 : ;é
K
ss\| is | B
— 55
29 24, s
SS 9 } B
gg 234 58'-70' WELL GRADED GRAVEL WITH
: SAND, fine to coarse sand, fine to coarse
gravel, rounded ;
31 )] 24 — 0 § B
ss | 7 1
5
32|] 24 |
SsS 24 oW &)
23 24
ss [\l 12
— 65
i
34 24 ®
SS 4

TSD 000107
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Natural

Resource (
Technology
: Boring Number  TW-115¢ae 4 of 5
I T . Soil/Rock Description cle | 8 Tl e
dE £ |EB ' g2 | & S| s
o= 5| 2 |8 And Geologic Ongin For c [l » ~ to
salg el § (&% 2 ‘23.9 v o 2
B2 89 |58 Each Msjor Unit S 1256 & |9 RQD
5? g 3| 2 3“5‘. § 85| » fa} I Commems/
Za|loex| @ [On ) I ||l D2 = 3 Lab Tesi
- | 58-70' WELL GRADED GRAVEL WITH I B
SAND, fine 1o coarse sand, fine to coarse-
1511 24 r gravel, rounded :
ssfyl o W
- 70 - : '
gg 2(:‘ 70'-74' WELL GRADED SAND fine to coarse
371 24 I Wi
SS|| -4
VN [ 7_4_8_8*L_ogg2d— from cutting gE,WEfL_G_R}TD—EM [ “Gravel stants coming up
> | 45| GRAVEL WITH SAND fine to coarse sand, in cultings.
fine to coarse gravel - $
39)] 24 i
-SS 0
40]] 24 i
ssf\| o
41 24 — 80
ssl\| o
- GwW
42 )] 24 i
SS 0
43| 24 i
ssf\] o
’ — 85
44| 24 i
SS 0
asfl 24 88'-90' WELL GRADED SAﬁQ_very?,Ee_:J ] B
SS 12
N medium SW
— 90 - . - -
C86A 180 90'-105' SHALE, grey-blue, friable, moist
| bHALE——

TSD 000108



cne

] Natural .
Resource
A Technology

Boring Number  TW-115d3c 5 of
-Sample : _
P . ’ . S -
g 2| 2 E% - Soil/Rock Description. ? _:fj' -‘é " £ E
- 3] 5 |ee And Geologic Origin F P R I A - :
o 2 w|l 3|2 nd Geologic Origin For s |B¢ 2 . o
se|I< el § |xy . . a |8 v |y S RQD/
o< $ <3 Each Major Unit - Zl o | £ w Q
eF|® 3| 3 & : 2 | oo a | X | =
52| 8| 2 |85 G |og| »| ¢ o ° Comments/
Z2e|3«| o |[On . T (w20 a | 3 Lab Tesl
90'-105' SHALE, grey-blue, friable, moist
— 95
HAL
— 10
J — 1

Op
END OF BORING AT 105! Well set at 87

TSD 000109



Natural _ : _
Resource . . . _ - | SOIL BORING LOG i

Technology
"RT :
N Page 1 of 4
Faci!jry/Projecl Name - License/Permi/Monitoring Number Boning Number B
Ameren Hutsonville Power Station Dnlling ' _ TW-116
Borning Drilled By: Name of crew chief (first, lastyand Firm - - "IDate Dnilling S_\ar\ed. Date Dnlling Completed Dnlling Method
Steve - _ - o o
Boart Longyear - - 4/26/2004 4/28/2004 hsa, core
Unique Well No. Well 1D No. Common Well Nome Final Stanc Water Level Surface Elevation Borehole Diameter
TW-116 Feet MSL 437.5Feet MSL 8.3 inches
Local Gnd Ongin [X) (estmated: []) or Borng Locaon [ Local Gnd Location
" . La‘ o » " L
State Plane N, E S/CIN - - | ® N ® E
1/4 of 174 of Section T R Long __R96034.1384 Feet [J S 117544233 Fea [0 W
Facibry 1D County Siate Civil Town/City/ or Village j
_ Hutsonwville
Sample -
[o] —
~—~ 1 ) ) C - £
S22 |3 Soil/Rock Description ) ; E | e | E& E
ol=w| 2 |82 And Geologic Ongin For c | Sc| @ 3 ~ &b
58|< 3| 8 [£ o e |sglwele2| 2|86 RQD/
o= ¥ 3 |=8 Each Major Unit - |22 v | & [ e
Eg 28 & | 8% s l3glwl|le|als Commems/
Z2s|3 x| o |Ooa - T |Kg| 2o | &3 Lab Test
SJS g: 0'-3.5' SILT, very dark greyish brown (10 YR 3
4 L .| 3/2), rootlets to 6", firm, shightly moist :
a L ML -
2 [] 24 .
SS_X 12 H
| R 3.5-4.8'SILTY CLAY, very dark greyish L
535 %2 brown, firm, slightly moist LMY
. — 3| 4.8-16'FAT CLAY, dark yellowish brown
A (10YR 4/4), sofl, moist
4 )] 24 i
ss | 24
5 k] 24 [ o
ssf\f| 24 i R
8 — 10 ‘W
6 |] 24
sshl 24 g &
SS\f| 24 i k&
8 \] 24 [ | at14 very moist
SsM 34 very moist
— 15
1 hereby centify that the information on this form is true and corect 10 the best of my knowledge:
Signgwre < ) 137 Natural Resource Technology, Inc. ' Tel: (262) 523-9000
/d,\-‘"\ LA S S Paula Richardfon 23713 W. Paul Road, Unit D, Pewaukee, W} 53072 Fax: (262) 523-9001

Template: NRT BORING LOG - Projeci: 1375 LOGS.GP)

TSD 000110



Natural

Resource
Technology .
Boring Number  TW-116page 2 o 4
az| 21,3 Soil/Rock Description S|y é @ 'g I
ol =] 2 [ And Geologic Origin For e |Z2e|l o | S | = £
58|18l G |k : 2128l v |2 || 2
o< § 3 (=8 Each Major Unit v |58 V| £ | & e RQDY
g" g § 2 |55 S |wg| »w ] [a) o) Comments/
zs|S| o [o& . T |0l D0 N 3 ’ Lab Test
9 || 24 16'-20.5' SANDY LEAN CLAY, olive brown ///
SSIy| 24 | (2.5'Y 4/3), very fine sand, soft, wet %
i CL %
| R - %
10} | 24 color change to dark grey (2.5 Y 4/1) ///
S 1 L [20.5726.5 CLAYEY SAND dark grey, very %%
fine sand, wet T ' : A
4 24 ~ 2 H-
SS 24 E
|| 26.5-30'CLAYEY GRAVEL fine gravel, few '
shell fragments, wet '
— 30 —
12 22 30'-60' WELL GRADED SAND olive brown @3
SSyl L (2.5Y 4/4), fine to coarse, subangular to X Tr
rounded, wet - Y57
13 ' 24 — N AN 2
ss | 12 sw f o
14 24 — 0
SS 0

TSD 000111



Natura)

Resource
Technology
Boning Number  TW-116page 3 of 4
o F = Eg ‘ Soil/Rock Descn'plion _ 3 E -g w - E E
g :‘ 3| 2 |8 And Geologic Origin For c |5 g| @ S \g 50 .
- B = (5 > = :
B2z Y = § Each Major Unit S |2z 8 = o 0 RQDy
£ @ Q 3 rod © oo =% Ly —_
52| 2| & | §F% S |5 v | ¢ a) o Comments/
zs|82| = |83 _ I |o| 2|0 |& |3, Lab Test
I 30'-60' WELL GRADED SAND olive brown = ey
{2.5'Y 4/4), fine to coarse, subangular o
rounded, wet ‘
157 24 4
SS 10
16 f] 24 [~ 30 e8
ss | 12
) u.
17f) 24 — 3 0
SS 6
8 20 | 7 6079 SHALE, grey-biuc. shahiy oo
ss " ) E, grey-blue, slightly moist, E
| friable ' '
( =
19 [ 180 65
CO

TSD 000112



Natural

- rws e o

Resource
A Technology
Boring Number TW-116 Page 4 of 4
. ' . . . ~° = N
~| = = Soil/Rock Description e e 2 E £
RE| £ |e3 - gl | Elwlg| =
g3l 3|8 And Geolopic Origin For s |8 gl v | 2 5 5o
— o o . Q v . Q o
}é,} £5| 5 (=8 Each Major Unit S|1Z2E| |2 & |8 RQD/
5o & § E) 3“5 : S |55| w» ® Ja) o Commenis/
Zel|Sx| m |Ow T || D |0 & 3 Lab Test
i 60-79' SHALE, grey-blue, slightly moist,
fnable o
— 70
- ) . : 'rHAl |
— 75
coal seam at 79', bit plugged-no water : C0AL
i circulation for conng”

| END OF BORING AT 79.2' Well st at 30' -
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Natural

Resource SOIL BORING LOG
s Technology ' .
Nonr T Page |1 of 4
F acidiy/Project Name Licen‘se/PermiUMoniloring Number Boring Number
Ameren Hutsonville Power Station Dnlling : TwW-117
Boring Dnlled By: Name of crew chief (first, last) and Fimm Date Drilling Staned ] Date Dnlling Completed Dnlling Method
“Steve : : - ’ hollow stem
Boart Longyear 4/28/2004 : 4/29/2004 auger
" "Unique Well No. Well ID No. ] Common Well Name Fina) Static Water Level Surface Elevation Borehole Diameter
TW-117 Feet MSL 435.0 Feet MSL 8.3 inches
Local Gnd Origin [ (eshmated: []) or Bonng Location [ Local Grd Location :
. ) L l o k3 . " )
State Plane N, E S/C./N a - . ) KN ® E
174 of - 14 of Section T R Long : 8D5267.78 Feer (J S 1179053.33 Feer Ow
Facibry ID County Stale |Gl Town/Caty/ or Village
Hutsonville
Sample ' _
R L. ° (o] —
o E 2 | % ‘ -SoﬂlRock F)escx?p}mn g g -‘é‘ g)- E‘ E
ol w| 3 |ec And Geologic Ongin For s |8 gl w2 = b
Lol ¥ ' e %} 3] =
R ] kg) = 3 Each Major Unit 5 E.'é vlE | & e RQD/
gn W § 3 &'-g Elog|l w s a > Comments/
z5|3«| @ |Oa . T O] D |0o |.x |3 Lab Test *
<M= .| 0-6'SANDY LEAN CLAY, dark olive brown - % :
L (2.5Y 3/3), very fine sand, slightly moist %
2 }] 24 I /
SS 24 /
o CL /
3 k] 24 i ‘ /
SS 0 ) /
A s . /
LI ] N
qu %44 6'-7.8' FAT CLAY, dark olive brown, high 7
B toughness and plasticity, moist CH
s i 24 I '7.8'-25'_PO0RLY GRADED SAND dark
SS x 10 yellowish brown (10 YR 4/4), very fine, wet
6 |] 24 — 10
SS 12 &
. SP i
R {
7 M 24 -
SS 10
] hereby centify thal the information on this form is true and correct to the best of my knowledge. .
Sighanure oy ~ |P'™ Natural Resource Technology, Inc. Tel: (262) 523-9000
L ,(Z‘_(juh{ X Paula Richardfon 23713 W. Paul Road, Unit D, Pewaukee, W1 53072 Fax: (262) 523-900)

Template: NRT BORING LOG - Project: 1375 LOGS.GP)
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Natural
i Resource

Technology

ROT Boring Number  TW-117 page 3 of 4
Sample |’ _
o —
=~ «w | = i ipii < |g 2 E
42 _g. £3. SOl|fRf)ck .'Descr.'np:non @ g g & & Eﬂ
ol=w| 3 |2< And Geologic Origin For £ || v |2 ~ &
;; & < £ 8] woo B . n‘_’ 29 (%] u [a] =
22l 85 128 Each Major Unit 5 |25l o]z | g |®© RQDy
gg, €3] & |8% S |8l »w| & |8 % Commens/
Zo|ldx| o Ok ] - T [t ] o) O o 3 Lab Tes:
|| 35'-60' WELL GRADED SAND fine 10 coarse o : '
137 24 3 ‘
SS 14
-
1411 24 — 30
SS 17 L ' 1Y
15 (] 24 — 53 -
ssifi o
- ~ 05}
— 60"__——_——_——__"—‘—__ ________ -“Z_:
VN 60'-75' Logged from drill cuttingsPOORLY giied Went to larger sample
| GRADED GRAVE], coarse, rounded L':;g‘i’g:,g:e 10 drilling
- 65

TSD 000116



Natural
Resource

# Technology ,
N owoT Boring Number  TW-117 page 4 of 4
Sample T _
~ w — Soil/Rock Description < |2 -E o G E
dE|l €t |EY . .. < |2 5 ) a8 P
L8lZ3 3 u.‘?_':: And Geologic Origin For 5 |5¢g 3 .j e &
eIl O Q i c == = |z | B RQDY
E-: @l 3 ?}"é Fach Mojor Unit ?, 2% Lu)> 8 g’ I Commenis/
z5|8¢| @ |8a T e8| 5|6 |7 |3 Lab Tes:
" | 6075 Logged from drill cuttings POORLY 1‘6& '
GRADED GRAVEL, coarse, rounded AN
— 70 2
r
— 75_._.__. _______________________ __':“‘-
7 2(;‘ 75'-90" Logged from drill cuttings WELL 7 No samples atempied
j I GRADED SAND WITH GRAVEL ;{;;figg deet gue 1o
— 30 o
’- n
( 6
1:‘31:: AL
| — 85 ;‘v
| g0l ! N
18K ¢ - ].90-90.5' SHALE ] HALY
END OF BORING AT 90.5' Well set at 20'

TSD 000117
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|Natural
i Resource
Technology

N ROT

SOIL BORING LOG )

Page | of 2

Faciliy/Project Name
Ameren Hutsonville Power Station Dnlling

License/Permi/Monitonng Number

Borning Number

~TW-118

Bonng Dnlled By: Name of crew chief (firsi, last) and Firm

Date Dnlling Started

Date Dnlling Completed Dnilling Method

Steve : hollow stem
Boart Longyear 5/4/2004 5/4/2004 auger
Unique Well No. Well 1D No. Common Well Name ~ [Final Swatic Water Level Surface Elevation Borehale Diameter
TW-118 Feet MSL 437.0 Feet MSL 8.3 inches
Local Grid Ongin @ (esumated: []) or Bonnglocanon [J . , ., |Local Grid Location '
Siate Plane N, E S/C/N Lat @ N ®E
1/4 of 1/4 of Section T R Long ° : %D8090.86 Feer O S1177978.73 Feei ) W
‘Facilty 1D County Siate Civil Town/City/ or Village
Hutsonville
Sample —
o —_
" E 2 | g /7:’3 Soil/Rock l-)escr.ip.lion E 5 E ” fé E
w|lZ2w] 3 |2< And Geolopic Onigin For c Ze|l w2 = 50
sel< sl § |uoyg . . & [s2lw e 214 RQD/
22l 8 |=8 Each Major Uni v |go| W A N =
Ex|®8| & 8% S |®E| w ® o o Comments/
zs|3&| m |Ba]. T lao| 2|0 & |2 Lab Test
RV 0-3'SILT, brown (7.5 YR 4/2)
ss || 24 : | :
2 |] 24 i
ss|\| 24 ML
L 3-5"dark (eddiéh grey (5 YR 4/2), trace sand
3 24 wet at 4'
SS 24
- 5 : .
5'-6' WELL GRADED SANT) light reddish SW
i - brown (5 YR 6/3), medium'to fine
4 24 6’-7.5' SILT, brown (7.5 YR 4/2) - ‘
ssl\| 24 = R ML
) L 7.5'-10'POORLY GRADED SAND WITH
5 24 SILT ] - SR
SS 18
— 10 ¥
S6 %: 10'-26' POORLY GRADED SAND brown (7.5 s
S I YR 5/2), medium grained ' ' ;
| s
7 k] 24 E
SSy| 24 S
8 | 24 i
ssf\ 16 .
— 15

1 hereby cenify that the information on this form is true and correct 10 the best of my knowledge.

Signatyre -
oo b

Fim Natural Resource Technology, Inc.
23713 W. Paul Road, Unit D, Pewaukee, W1 53072

on

Tel: (262) 523-9000
Fax: (262) 523-9001

Paula Richard

" Templaie: NRT BORING LOG - Praject: 1375 LOGS.GP)
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| Natural

Resource
Technology
Boring Number  TW-118 pype
Sample _ S
! C —~
= i ipti clg | 5 3
< Tl = £3 Soil/Rock Des_cnpnon S | £ £ 00 E E
= 1= 5] 5 . .. ~ - > Q (=Y [
sl=<s| 2 |os And Geologic Origin For e |[£z| o | 2 ~ op
o &<k S |« ’ v S8 w o o (.2
PN s| L (T8 . : e 132 oz = e}
o= ¥ =8 Each Major Unit =l u | = o
[ ™o 3 =< ° 0T (o8 ~ =
325 8] 2|85 : s lgE|l v | g |8 |3
z5|3«| @ ([0a I a0 > |0 |z |23

10
SS

S’

‘24

12

24
12

20

25

10-26' POORLY GRADED SAND brown (7.5
YR 5/2), medium grained

@ 22 coarse sand with few grave]

END OF BORING AT 26 Well set at 25'

[T

[T

2

of 2

RQD/
Comments/
Lab Tes:

TSD 000119



Natural

Resource ' ' SOIL BORING LOG
Technology : Y
‘ , : Page | of 5
Faoliry/Project Name . i ’ License/PermivMonitoring Number Boring Number
Ameren Hutsonville Power Station Drilling : TW-119
Boring Dnlled By: Name of crew chief (first, Iast) and Firm Date Dn'llin_g Stanted Date Drillin_g Completed Dnlling Method
Steve _ '
Boart Longyear ) 5/1/2004 5312004 hsa, core
Unique Well No. Well )D No. Commgn Well Name Final Static Water Leve) Surface Elevanon Borehole Diameter
TW-119 Feet MSL 435.4 Feet MSL 8.3 inches
Local Gnd Ongin [} (esuimated: [J) or Bonng Location. [T} o ) i Local Gnd Location .
State Plane : N, E S/CIN Lat ® N ® E
. ]
1/4 of 1/4 of Section T R Long %b6030.54 Feer O S 1181339.05 Feel Ow
Facilny ID County Siate Civil Town/Ciry/ or Village
' " | Hutsonville
Sample _
. = Soil/Rock Description < |8 ‘E ; € £
JE|.E |8 . 2|2 S @ | & 8
vl2w| 2|8z And Geologic Ongin For e |ge| »w | 2 ~ 50
se|l< 2| §|ug : . . £ |s8| v | e e o RQD/
o5 8 3 (€2 Each Major Unit o Sl.o | £ L -
gu & § 2 5E g % |l w ] Pa) > Comments/
26|35« @ 0n I |L0o| D | O a 3 Lab Test
I 2‘; 0'-4'SILTY CLAY, very dark grey)sh brown i
SSIV 1 i (10 YR 3/2) firm, moist .
— - . CL/ML]
SZS x %8 color change to dark greyish brown (2.5 Y 4/2)
3 24 4-11.7FAT CLAY, dark greyish brown, soft,
SS 24
_ 5 | moist
SRV RS I at 6' very moist
SS X 2] Ty
5 1) 24 i
ssl\| 24 _
_ at 9" wet’
6 [] 24 - 10
SS x 24
2 H 24 - | 11.7-41'POORLY GRADED SAND mottled
ssh 16 orange brown and _grey brown, very fing, wet
- at 12' color change to dark yel]owxsh brown ( 0
) YR 4/4) . .
=15
1 hereby certify thai the information on this form is true and correct 10 the best of my knowledge. )
"Signatyre e : Fim Natural Resource Technology, Inc. V © O Tek )
7 =5 z ) ) : (262) 523-9000
2—/‘/&\ )I’Z%wu\_x“'*———— Paula Richardfon 23713 W. Paul Road, Unit D, Pcwaukce W1 53072 Fax: (262) 523-900]

Templste: NRT BORING LOG - Project: 1375 LOGS.GP}
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Natural
Resource

: Tecbnology .
NowoT Boring Number  TW-119 pye of 5
Sample - - '
(9] —_
s T = = ‘Soil/Rock Description g £ £ w | E E
o|l=3] 3 S\‘% And Geologic Origin For O I - & ‘g
s5€l< | § 123 E 2 §.9 w | o [a} 2 ROD
- Rall 3 =8 Each Major Unit b o] | & e QD/
Eo|®38] 3 Bt ) s |2 Elw | g | 6|3 Comments/
Z25|5x| @ |04 T |go| 2| || 3 LabTes -
41'-45' WELL GRADED SAND very fine to P S
i coarse, trace rounded grave)
— a5
13440 24 | 45'-60' POORLY GRADED SAND very fine
SS 1 L 1o medium
i
-
141 24 — 30
SS J2
15k 2a 3
SS 0
X
] — 60— — = __]
1641 24 6080 Logged by drill cuttings WELL Gravel stans coming up
SSp o i GRADED SAND WITH GRAVEL to WELL in cutings -
GRADED GRAVEL WITH SAND
+
171 24 6
SS 0
TSD 000122
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Natural

Resource

d Technology

-

o ) -
<2 2| r_§ Soil/Rock Description \E{ g E . é
_welZgl & [sS And Geologic Origin For s |sg|l 2|3 3
5el< e Y . 21 v K] o
2> 8 ("3) = § Each Major Unit %: E% (S = w
E @ g o' < g™ 2 A
>5R|§ 8| 2 O 3 Q LG v . .D_
Zz5|52 o |0a T (kg D |6 | &
1 ' 80-100' SHALE, grey to black, laminated,
' - oorly Jithified, no circulation of dnlling water
77 ] 84 p y b ! H g
CORY| 54 ' ‘

=~ 10

" END OF BORING AT 100’ Well set at 20"

Well Diagram

Bonng Number  TW-119page 5 o5 5

RQD/
Commenis/
Lab Tes!

TSD 000124
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Natural
: Resource
i Technology

'SOIL BORING LOG

. . -Page 1 of 2
Facihy/Project Name |License/Perrmi/Momitoring Number Boring Number
‘Ameren Hutsonvilie Power Station Drilling TW-120
Boning Drilled By: Name of crew chief(ﬁrsl, last) and Firm {Date DrillingASlaneAd Date Drilling Completed Drnilhing Method -
Steve o hollow siem
Boart Longyear 5/3/2004 " 5/4/2004 . - auger
Unique Well No. Well 1D No. Common Well Name Fina) Static Water Level Surface Elevation Borehole Diamcier
, TW-120 . Feet MSL 446.8 Feet MSL 8.3 inches
Local Gnd Ongin [ (esimated: []) or BonngLocation [J° o , ., |Local Gnd Location
State Plane ’ N, E SICIN' Lat - @ N R E
1/4 of 1/4 of Section T R Long _8b8614.91 Feer (] S1180157.14 Feer (] W
Facility ID County State Civil Town/City/ or Village
' Hutsonville
Sample o | : _
(o] — ’
~ w - Soil/Rock Description < |- -g E E
& £ z E© = I > gn & e
= ) . .. w
Y £ ol 3 E = And Geologic Origin For £ |55 : j E &
= ( E Q@ -
B>le ? LBJ <8 - Each Major Unit 5 E.‘é ulE | a RQD!
gv @ § 3 51.5 . E|SE|l w ® a ° Commenis/
zZ6|3z| @ |O0@ T |wo| 2|0 |3 Lab Tes
S]S ?; 0'-0.5' TOPSOIL : ' PRI p
| L 0.5-14'POORLY GRADED SAND brownish
yellow (10 YR 6/6), medium
2 )] 24 i
sW s
3-1) 24 l
SS 15
4 24 ; &
Ss|\| 12 | B
— o - -,
color change to reddish yellow (7.5 YR 6/6), G
L moist . S ¢
S % 14'-36' POORLY GRADED SAND WITH § &
| 15| GRAVEL, reddish yellow, medium sand, ‘W
rounded gravel, moist G

) hereby cenify that the information on this form is true and correct 10 the best of my knowledge.

Signature ] A . ' ) Fim Natural Resource Technology, Inc. Tel: (262) 523-9000
i tm, i/a?tg.t‘-"wuqb— ~Paula Richardjon 23713 W. Paul Road, Unit D, Pewaukee, W1 53072 Fax:(262) 523-900}

Template: NRT BORING LOG - Project: 1325 LOGS.GP)
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Natural
Resource
Technology

Bonng Number

TW-120 Page 2 of 2

Sample

Soil/Rock Description
And Geologic Origin For
Each Major Unit

Number

and Typc
Length Aft, &
Recovered (in)
Blow Counts
Depth From
Surface (feel)

Hand Pen (tsh)

Field Moisture
Condition

U S C S Symbol

PID/FiID (ppm)

14’-36'POORLY GRADED SAND 'WITH
L GRAVEL, reddish yellow, medium sand,
rounded gravel, mosst

6 ] 24 I wet at 19’
SS 24
ﬁ 2

7 |) 24
SS\| 24
u 25
8 [ 24 I
SS | 24
— 30
9 [] 24 i 4 ‘
ssM 24 34'-36' coarse sand
— 35

END OF BORING AT 36 Well set at 35'

ag
Q
2
Q
a
©
&)
NJ)

RQD/
Comments/
Lab Tesi

-] Well Diagram

TSD 000126



APPENDIX A-2

MONITORING WELL COMPLETION REPORTS
AND ABANDOMENT LOG
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MONITORING WELLS

M-1
ELEVATION 456.5

P1PE & SCREEN

7' pipe 459.5 - 452.5
' screen 452.5 - 447.5

BACKFILL MATERIALS

concrete grout collar 456.5 - 655.0
bentonite seal 455.0 - 453.5
1/8" gravel pack 453.5 - 447.4
)
;\
M-2
ELEVATION 453.3

PIPE & SCREEN

8' pipe ) 456.3 - 448.3
13! screen . ) _ ' : 448.3 - 435.3

BACKFILL MATERIALS

concrete grout collar 453.3 - 451.3
bentonite seal 45)1.3 - 449.3
1/8" gravel pack ) 449.3 - 431.8

TSD 000128

NOW AN e JHIER T PPN LR a0l ) Ky i}

1525 SOUTH SIXTH STREET = SPRINGFIELD, ILLINOIS 62703-2886 = 217/788-2450 = TWX 910-242.05 19
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MONITORING WELLS

M-3
ELEVATION 452.1

PIPE & SCREEN

7-9' plpe 455.6 - 447.7
' screen 447.7 - 442.7

BACKFILL MATERIALS

S’

concrete grout collar 452.1 - 450.1

‘bentonite seal 450.1 - 448.1

1/8" gravel pack 442.7 - 448.1
M-4

ELEVATION 454 .4

PIPE & SCREEN

8' pipe ‘ S 457.4 - 449.4

7.5" screen 449.4 - 441.9
BACKFILL MATERIALS )

concrete grout collar 454.4 - 452.4

bentonite seal 452.4 - 450.4

1/8" gravel pack 450.4 - 441.0

TSD 000129
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1525 SOUTH SIXTII STREET = SPRINGFIELD, ILLINOIS 62703-2886 » 217/788.2450 = TWX 910-242-0519
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MONITORING WELLS

M-5
ELEVATION 452.3

PIPE & SCREEN

pipe o 455.3 - 447.3
13! screen _ - T447.3 --434.3

BACKFILL MATERIALS

concrete grout collar 452.3 - 450.3

bentonite seal 450.3 - 448.3
1/8" gravel pack 448.3 - 433.1
M-6
ELEVATION 438.9

PIPE & SCREEN

10" pipe 443.9 - 433.9
6.4" screen . 433.9 - 427.5

BACKFILL MATERIALS

concrete grout collar 438.9 - 436.9
bentonite seal 436.9 - 434.9
1/8" gravel pack 436.9 -~ 427.5

TSD 000130
NOW N OUR LRI TN VE 510 SERY 1

1525 SOUTH SIXTH STREET SPRINGFIELD, ILLINOIS 62703-2886 = 2]7/788 2450 = TWX 910-2420519
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MONITORING WELLS

M-7
ELEVATION 437.9

PIPE & SCREEN

20’ pipe . 442.9 - 422.9
10" screen 422.9 - 412.9
BACKFILL MATERIALS
concrete grout collar 437.9 -~ 435.9
bentonite & auger cutting . 435.9 - 425.9
bentonite seal 425.9 - 423.9
1/8'" gravel pack 423.9 - 412.9
M-8
ELEVATION 439 .4
PIPE & SCREEN
21.4" pipe T 444.3 - 422.9
.5.0" screen 422.9 - 417.9
BACKFILL MATERIALS
concrete grout collar - 439.4 - 437.4
bentonite & auger cutting 437.4 - 425.9
bentonite seal 425.9 - 423.9
1/8" gravel pack 423.9 - 417.9

TSD 000131

NVESW SN MR JIHRIE Y AR s Ry ) -

1525 SOUTIH SIXTH STREET = SPRINGFIELD, ILLINOIS 62703-2886 = 217/788-2450 = TWX 910-242-0519
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MONITORING WELLS

M-9
ELEVATION . 452.0

PIPE & SCREEN

11.5' pipe 455.0 - 443.5
10' Screen Al|3-5 - A33.5

BACKFILL MATERIALS

concrete grout collar 452 - 450
" bentonite, cement & sand 450 - 446
bentonite seal ‘ » 446 - 444

: - 433.2

1/8".gravel pack - 444

TSD 000132
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Natural
Resource

Well Code 12/p2

Technology MONITORING WELL CONSTRUCTION
N R T N
Facility/Project Name Local Gnid Locanion %fWell RE Well Name -
N . . .
4 °nBuisonville Power Station Drilling | 89804672 ¢ S 117688634 . Qw TW-115s
. Fac, _icense, Permit or Monitoring No. Local Grid Ongin [ (estimated: []-) -or -Well Location - [_] [Unique Well No. Well Number
Lat. ° i Long. i " or
— W
Facility 1D S1. Plane fiN, fiE Date Well Installed -
) Seciion Location _ . ... 0501/2004 ..
Type of Well . . Well Insialled By: {Person’s Name and Firm)
: 1/4 of 114 of Sec. T. R : .

Distance from Waste/
Source

fi.

Location of Well Relative 10 Waste/Source
v O Upgradien s O Sidegradient

d ® Downpradiem  n {J Not Known

Gov. Lot Number . Steve

Boan Longyear

A. Protective pipe, op elevat

ion

fi. MSL
B. Well casing, top elevation 44089 § msL [T
C. Land surface elevation 4384 [ msL
D. Surface seal, bovom 4374 fi MSLor 10§
12. USCS classification of soil near screen:
GPO GMO GCO GWO sSWR® SP®
sMO sSCO MLO MHO CLO CHO
Bedrock O s
13. Sieve analysis antached? - O Yes ® No
14. Dnlling method used: Rotary 050

Hollow Stem Auger 04}

1. Cap and lock? B Yes O No
2. Protective cover pipe: . : )
a. Inside diameter: 40 p
b. Length: __60 g
¢. Maienal: Steel B 04
Other & B3
d. Addnional protection? 0 Yes® No
If yes, describe:
3. Surface sea]:'. - Bentonite ® 3 0
: Concrete O 0)
_ Other 0 B

4. Material between well casing and prolective pipe:

Bentonite 0 30
Oher O EE X : QMQ\_ Oher.® BR
e 5. Annular space seal: a. Granular/Chipped Bentonite ® 3 3
15. Drilling Nuid used: ~ WaterDJ 02 A D01 _5' . Lbs/ga) mud weight...  Bentonite-sand slurry 0 3 5
. Drilling Mud() 03 None R99 : c. Lbs/gal mud weight . . . . Bentonite slumry 0 31
B 2 d. % Bentonite . . . Bentonite-cemem growt 0 50
16.  .tling additives used? 0 Yes ®No & e F2 vohume added for any of the above &
. B f.  How installed: Tremie O 0
Describe — . S Tremie pumped {J 0 2
17. Source of water (aftach analysis, if required): Gravity @ 0 8
6. Bentonite seal: a. Bentonite granules 0 3 3
: b. Olain. O¥8in. O1/2in.  Bentonite chips O 3 2
E. Bentonite seal, top fi. MSL or 5 c. Owes O B
. 1 7. Fine sand material: Manufacturer, product name & mesh size
F. Fine sand, 1op . 4104 fi. MSL or 28.0 Ai a. #1 Badger 3
é b. Volume added i’
G. Filter pack, top 4094 fi. MSL or 29.0 : :_3 / 8. Filter pack material: Manvfacturer, product name & mesh size
&t a #40 Badger 2=
H.Screenjoint,top 4084 fi MSL of b. Volume added f*
) . Well casing: Flush threaded PVC schedule 40 @ 2 3
1. Well bonom 4034 fiMSLor 350 Flush threaded PVC schedule 80 0 2 4
‘ : other 0 B8
). Filter pack, botom _____ 4024 1 MSL or . Screen material: PVC A Ba
) a. Screen Type: Faclorycwt ® 11
K. Borehole, bottom 4024 4 MSL or Continuous slot [J 0 }
- Oher 0 BB
L. Borchole, diametes ____ 83 ip b. Manufacturer Boan Langyear .
' c. Slot size: 0.010 in.
M. O.D. well casing 233 . d. Slotted length: 50 i
11. Backfill matenial (below filler pack): None ¥ 14
N. el} casing __2.00 n. O‘h“@ 3

) hereby cenify thai the information on this form is true and correct to the best of my knowledge.

Signature

T

Paula Richardson

Firm Natural Resource Technology, Inc.
23713 W_Pavl Road, Unit D, Pewaukee, W1 53072

Tel: (262) 523-9000
Fax: (262) 523-900)

Template: NRT WELL CONSTRUCTION - Project: 1375 LOGS.GP)
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Natural

AR Technology MONITORING WELL CONSTRUCTION
v R T
Faaihiry/Project Name Local Gnd Location of Well Well Name
A 1 Hutsonville Power Siation Drilling __898052.56 . %? __1176882.3 g gsv TW-115d
Taci. _.cense, Permit or Monitoring No. -~ |Local Gnd Ongin - [{)- (estimated: [)-) - or- Well Location [} [Unique Well No. [Well Number
La. : ' " Long. ' " or
) Facility 1D St Plane N, ﬁ.' E Daie WCI.I Installed
e e em Sechion Location . . . 05/01/2004 .
Type of Well . ) . Well Tnstalied By: (Person's Name and Flrm)
’ . 1/4 of 1/4 of Sec. T. R.
- Well Code 1 2/p2 Location of Well Relanive 10 Waste/Source Gov. Lot Number Sieve
Distance from Wasie/ v O Upgradient s O Sidegradient
>ource fi. d ® D;gradlcm n O NotKnawn Boan Longyea
A. Proteciive pipe, op elevation fi. MSL _— 1. Cap anfi Yock? ' ® YesO No
2. Proleciive cover pipe: :
8. Well casing, 10p elevation 44080 nmsL a. Inside diameter: 4.0 iy,
C. Land surface elevation _ 4384 g mSL b. Lengih: 6.0 g,
. 4374 10 ¢. Matenial: Steel . 04
D. Surface seal, bottom ___ 2272 i, MSL or Yo Other 4 BB
12. USCS classification of soil near screen: d. Additional protecnion? D Yes® No
GPO GMD GCD GWR SWD sPD ¥ yes, describe: :
sMO sCOD MLD MHO CLO CHO Surf ' - Bentonite ® 30
Bedrock O 3. Surface seal. Concrete O 01
13. Sieve analysis attached? O Yes K No Other O B
14. Drilling method used: ‘Rotary 050 4. Matenal beiween well casing and protective pipe: '
Hollow Stém Auger- R4 | Bentonite' 0 3 0
rock core Ol}ir = B SM'CQ Other ®, HER
: 5. Annular space sealk: a. Granular/Chipped Bentonite 8@ 33
15. Drilling fluid used:  Water® 02  Air (301 ?: b Lbs/ga) mud weighi ... Bentonite-sandslury O 35
Drilling Mud0 03 None {399 i : c. Lbs/gal mud weight . .. Bentoniteslurry O 31
: ) . d % Bentonite . . . Benionite-cemenigrout 0 50
; 16. .. ..hng additives used? 0O Yes R No ;‘E: . & volame added for any of the above gr
’ ] 2 {.  How installed: Tremie O 0
Describe — - % Tremie pumped ® 02
: 17. Source of water {anach analysis, if required): F{ . Gravity O 08
| Ameren'well E 6. Benlonite seal: a. Bentonite granules O 33
‘ ' b. Ol4in. ®3/8in. O12in.  Bentonitechips B 32
E.Bentonite seal, top 3614 i MSL or 77.0 g c. Other O ER
7. Fine sand material: Manufacturer, product name & mesh size
F. Fine sand, t0p ___331 fi. MSL or 800 g \ 3 ) #17 Badger i Rt
‘ \ b. Volume added: "
G. Filter pack, 1op _ 3574 fiMSLor 8.0 g 8. Filter pack material: Manufacturer, product name & mesh size
. \ 3 #40 Badger i
H. Screen joim, 10p __ 3364 f MSLor 820 g, ~ b. Volume added i
. -9. Well casing: Flush threaded PVC schedule 40 ® 23
1. Well botiom - 3514 fimSLor 870 : Flush threaded PVC schedule 80 O 2 4
\ Other O BE
). Filter pack, botom ____ 3504 i MSL or 80 g \ 10. Screen matenal: PVC ES
o % a. Screen Type: Factorycut ® 1)
K. Borehole,bottom 3334 f MSLor __ 1050 g ' Continuous slot O 01
. : Other O B2
L. Borehole, diameter _ 83 i b. Manufaciurer Boan Longyear
‘ c. Slot size: ) 0.010 in.
M.O.D. wellcasing 233 ip, d. Slotted length: 5.0
11. Backfil) malenal (below filter pack): Nopne O 14
N.: ellcasing 200 i buntonite _ Other B =

| hereby certify that the infonnalion on this form is true and correct 10 the best of my knowledge.

Signature

RIZ9A ‘,wawl

Paula Richardson

Firm Natural Resource Technology, Inc.
23713 W. Paul Road, Unit D, Pewaukee, W1 53072

Tel: (262) 523-9000
Fax:.(262) 523-900]

Template: NRT WELL CONSTRUCTION - Project: 1375 LOGS.GP}

TSD 000134



Natural

Resource ' .
, gil Technology MONITORING WELL CONSTRUCTION
N R OT .
Facihity/Project Name : Local Grid Location éf)gvell . Well Name
. E.
A~ ~ren Hutsonville Power Station Drilling | 896034.1384 ¢ S ¢ 7544233 5 qw TW-116
Fa Jense, Permit or Monitoring No._ [Local Gnd Ongin _[J_(estmated: [] )_or Well Location [ [Umique WeliNo. _____[Well Number
‘ Lal ° : N Long. ° ’ " or
BH w
Facility 1D S1. Plane fi N, fiE Date Well Installed
‘ Section Location - " 04/28/2004
Type Of Well~—— —7 77 T T T T e s me s e e e e iistalled BY:(Person's Name and Fmy
_1/4 of 1/4 of Sec. T R. ..
i Weli Code 12/pz Location of Well Relative 10 Waste/Source Gov. Lot Number Steve
Distance from Waste/ v 3 ‘Upgradiemt s B Sidegradiem :
Source i d O Downgradient . n_ (0 NotKrown ° Boant Longyear
A.Proteciive pipe, topelevation  __ fi. MSL -1. Cap and lock? ’ ® YesO No
) ) 43977 . Protective cover pipe:
B. Well casing, 1op elevation I UL | MSL a. Inside diameter: . a0 i
C. Land surface elevation 4315 fMmsL b. Lengih: __60_ fi.
¢. Maternial: Steel M 04
D. Surface seal, boitom ___ 4365 fi. MSL or 1.0 f, Other 4@ 52
12. USCS classification of soil near screen: d. Additional protection? 0O Yes® No
GPO GMO GC® GWD SWR SPOD i yes, describe: ’
SMO sC® MLO MHBO O CcHO Surf | Bentonite ® 30
: : . ce seal:
Bedrock ] urlace se Concrete O 011 -
13. Sieve analysis attached? 0 Yes- ® No Othe O BB -
14. Drilling method used: Rotary 0050 . Matenal between well casing and protective pipe:
Hollow Stem Auger - 4'_1 —~ Q : Bentonie 0 30
rock core ' Oher REE Sane Oohe ® B

’ : [~ 5. Annuvlar space seal: a. Granular/Chipped Bentonite @ 33
15. Dolling fluid used:  Water @ 0 2 Air 001

b. Lbs/gal mud weight ... Bentonite-sand slury O 35
Drilling MudO 03 None 099 ¢.______Lbsrgal mud weight .. . Bentonite sturry 01 3}
. d. % Bemonite . . . Bentonite-cement grout J 50
I ling additives used? O Yes BNo .. F?' volume added for any of the above ‘
] {. How insialied: Tremie O 01
Describe — . Tremie pumped O 02
17. Sousce of water (attach analysis, if required): Gravity ® 08
Ameren well 6. Bentonite seal: - a. Bentonite granules {J 33
“b. Oi/4in. O38in. O12in.  Bentonite chips O 32
E. Bentoniteseal,top ______ fiMSLor __ _ fi. c. Other O 23
7. Fine sand material: Manvfacturer, product name & mesh size
F. Fine sand, 10p 4145 . MSLor ___230 n.\ a. #1 Badger gE
' . \ b. Volume added N |
G. Filter pack, 1op 135 AMSLor 240 \ . Filier pack material; Manufacturer, product name & mesh size
\ a. #40 Badger B
H. Screenjoirit,top 4125 fiMSLor 250 g —~—_] b Volumeadded _____ __ f°
. . Well casing: Flush threaded PVC schedule 40 R 23
1. Well bouom _ 4075 i MSLor 300 g Flush-threaded PVC schedule 80 0 24
' \ ' Other O HEE
). Filter pack, bottom ____4065 fi MSLor __ 310 q ) . Screen matenal: - PVC l o
_ V// a. Screen Type: Factorycut @ 11
K. Borehole, bottom 3585 fi MSLor ___ 790 g / Continuous slat O 0
Oher 0 BE
L. Borehole, diaineter 83 in b. Manufacturer Boart Longyear :
' ) c. Slot size: 0.010 in.
M.O.D. well casing 233 in. : d. Slotted length: : — 50 £
1 Bag&ﬁ“ matepial (below filier pack): None 0 14
N.° sell casing 200 aemnton \41;.; 5w Other B B
} hereby cenify that the informmation on this form is true and correct 10 the best of my knowledge.
Signature . Firm Namral Resource Technology, Inc. Tel: (262 -9000
0 Dkl P2Vl Richardson 23713 W. Paul Road, Unit gpewaukec, w1 53072 Fax: 2262; 23-900\

Temnplste: NRT WELL CONSTRUCTION - Project: 1375 1LOGS.GP)

TSD 000135



{Natural
Resource

MONITORING WELL CONSTRUCTION

ll Technology
N R T :
Facihity/Project Name Local Grid Localiong’;’h’c]l ® Well Name
E ;
Ar-~ven Hutsonville Power Station Drilling | -_893267.78_f 5 1179053.33 g, 0w TW-117
Fac  icense, Permit or Monioring No. — [Local Grid Onigin g festimated: [] ) or Well Location [ [Unique WellNo._— ~ TWell Number
Lat. i ° ! " Long. : "o
HE W
Facihiy ID St Plane fiN, i E Daic Well Installed
- Section Location 04/29/2004
Type of Well - R T Well'Installed By: (Person's Name and Firm) -
1/4 of 174 of Sec. LT, R.

Well Code 12/p2

Location of Well Relative 10 Waste/Source

Distance from Waste/
Source

v O Upgradiem s B Sidegradient

Gov. Lot Number Sieve

fi. d O Downgradiet _n O Not Known Boart L ongyear
A. Protective pipe, top elevation fl MSL e e S I=-Capand Jock? ® Yes O No
5w . . 438.09 -\‘_T—% 2. Protective cover pipe: A
. Well casing, 10p elevaiion — 93807 fi MSL I / a. Inside diameter: 40 in,
C. Land su;'facé elevation 4350 g MsL b. Length: 60 g
D. Surface seal, bottom 4340 fi MSLor 1.0 q. ¢ Matenal g:;: 8 Eosé
12. USCS classification of soil near screen: . d. Addiiional protection? O Yes® No
GPO GMO GCO GwO sSwO SP® If yes, descrbe:
SBI:IdSCk [Sjc 0O MLDO MHO CLO CHO : 3. Surface seal BCC:;:::: g 3 (l)
13. Sieve analysis anached? 0O Yes ®No : Oer O BB
14, Drilling method used: Rotary (O350 2 4. Matenial between well casing and protective pipe:
Hollow Stem Auger 4] : b Bentonite 3 30
Oher OFE Sand Other @ ER
- - 3 Q5. Annulas space secal: a. Granular/Chipped Bentonite @ 33
15. Drilling fluid used: ~ Water 0 02 Ar 001 E b. Lbs/gal mud weight ... Bentonite-sand slumy O 3 5
_Dn'lling Mud0J03 None 899 E c. Lbs/gal mud weight . . . Bentonite slurry O 31
L Jing additives used? O Yes B No s d. Y% Bentonite . . . Bentonite-cement grom O 50
e. F© volume added for any of the above
) f.  How installed: Tremie O 01
Describe _ — - Tremie pumped 0 02
17. Source of waler {anach analysis, if required): Gravity ® 08
6. Bentonite seal: a. Bentonite granules O 33
b. OW4in. 038, 812in.  Bemonite chips [J 32
E. Bentonite seal, 1op fi. MSL or fi. c. _ Ohe; O R
7. Fine sand matenal: Manufacturer, product name & mesh size
F. Fine sand, 10p __ 4220 fimsSLor 130 ﬂ:\ A e - #7 Badger- L
: \ b. Volume added f°
G. Filter pack, top 4200 i MSLor ___ 140 g 8. Filier pack material: Manufacturer, product name & mesh size
. \ % a #40 Badger =
H. Screen join, 10p 4200 fi MSLor 150 g ~ ] b. Volume added f
. ’ 9. Well casing: Flush threaded PVC schedule 40 @ 23
1. Well botiom 4150 i MSLor 208 g Flush threaded PVC schedule 80 O 2 4
L \ Other O _@
). Filter pack, boion  ____ 414.0 i MSLor ___ 210 g \ 10. Screen material: PVC BB
. V ‘a. Screen Type: Factorycnt @ 1)
K. Borehole, bottom  ____ 345.0 i MSLor ___ 90.0 : Continuous slot J 0}
Other (3 152
L. Borehole, diameter _ 83 o b. Manufacturer Boart Longyear '
c. Slot size: 0.010 ;n.
M.O.D.wellcasing ___233 i d. Slotted length: . 50 q.
11. Backfill malerial‘ébc]ow filter pack): None O 14
N.° vell casing 200 jp, StotL Other ® BB

1 hereby certify that the information on this form is true and correct 10 the best of my knowledge.

Signature

;/2 ¢

[gye] 4 i )
L fuh/‘,7 Paula Rlchar§son

Firm

Natura) Resource Technology, Inc.
23713 W. Paul Road, Unit D, Pewaukee, W1 53072

Tel: (262) 523-9000
Fax: {262) 523-900}

Tempiste: NRT WELL CONSTRUCTION - Project: 1375 LOGS.GP)

TSD 000136



Natural

) Resource
Technology MONITORING WELL CONSTRUCTION
Facili‘ry/ijecl Name Local Gnd Localionéfh\;vell QE Well Name
A - Huisonville Power Station Drilling 898090.86 g, 0s 1191878 5. Ay TW-118
Faci .cense, PermirorMonitoning No.m~ - [Local"Grid Onigin~ [}~ (esimated: [] ) -or~ Well Location-- [] [Unique-Well No. :-——--—Wel) Numbe:
Lat. ° i Long. ' "o
Facily 1D St. Plane i N i E Date Well Installed
e s ps e s e e en - . . [SECHON LOCANOR, . . . ‘ _ . 05/04/2004 ,
Type of Well . ) Well Instalied By: (Person's Name and Firm)
) —___laof 1/4 of Sec. T. . R : .
: Well Code 12/pz Location of Well Relative 1o Waste/Source Gov. Lot Nusmber Steve
Distance from Waste/ v O Upgradient s {3 Sidegradiem
Source . d O Downgradient n & Not Known Boant L ongyear

A. Proteciive pipe, 10p elevation fi. MSL

B. Well casing, 10p elevation 49N fi. MSL

4370 . MSL
436.0

C. Land surface elevalion

D. Surface seal, bottom fi. MSL or

1.0 f

12, USCS classification of soil near screen:

{ GPO GMO GCO Gwph sSwO sP ®
, SMO sC0O MLO MHD CLGO CHQO
[ Bedrock O :

13. Sieve analysis attached? O Yes ®No
14. Dnlling method used: Rotary 050
Hollow Stem Auger 04 1
Oher DEE
15. Drilling fluid used:  WaterD02  Air 001
Drilling MudD 03 None K99
16. . .iiling additives used? O Yes ®No
Describe :
17. Source of water (attach analysis, if required):
E. Benionite seal, top fi. MSL of
F. Fine sand, top 4190 i MSLor 180
G. Filter pack, top __ 4180 f MSLor 190
H.Screenjoint,top 4170 fi MSLor ___ 200
1. Well bottom 4120 f MSLor 250
1.Filter pack, botom ___ 431.0 fi MSLor ___ 260
K. Borehole, bottom ____431.0 i 'MSL or 26.0
L. Borehole, diameter ____ 83 jn.
M.O.D. wellcasing 233 i,
N. rell casing __ 200

N\

t—

1. Cap and lock?

"R YesO No
2. Protective cover pipe:
a. Inside diameter: 4.0 in.
b. Length: 60
c. Matenal: Steel X 04
I Other 4% ;LE
d. Additional protection? O Yes® No

If yes, describe:

Benionite &
- Concrete 0
Other O =ax
4. Material between well casing and protective pipe:

3.-Surface seal:

Bentonite (J 30

Oher ® B

5. Annular spacc seal: a. Granular/Chipped Bentonite ® 33

b. Lbs/gal mud weight ... Bentonite-sand slury 0 35

c. Lbs/gal mud weight . .. Bentonite slury O 3}

d. % Bentonitc . . . Bentonite-cement growt 0 50
e.__ FPvolume added for any of the above

* f. How installed: Tremie O 01

“Tremie pumped O 02

Gravity 8@ 08

6. Bentonite seal: a. Bentonite granules 0 33

b. O1/4in. '03/8in. O12in. Bentonhe chips O 32

Other D ‘:'i‘pﬁ

. Fine sand material: Manufacturer, product name & mesh size

#7 Badger

C.

e

a. By

b. Volume added i
. Filter pack material: Manufacturer, product name & mesh size

a. #40 Badger [£24
b.Volumeadded

. Well casing: Flush threaded PVC schedule 40 8 23

Flush threaded PVC schedule 80 ) 24

i Other O tg—'z:‘

. Screen material: PVC

a. Screen Type: ‘ Factorycut & 11
Continuous slo1 [ 01
Other O B
b. Manufacturey Boant Longyear
c. Slot size: 0.010 in.
d. Slotted length: 50 .
11. Back{ill material (below filter pack): None'ﬁ 14

Other 8

1 hereby certify that the information on this form is true and correct 10 the best of my knowledge.

T

Signa‘l;u_se -
v PRola S Paula Richardson

Fim Natural Resource Technology, Inc.
23713 W. Paul Road, Unit D, Pewaukee, W1 53072

Tel: (262) 523-9000
Fax: (262) 523-900)

Template: NRT WELL CONSTRUCTION - Project: 1375 LOGS.GPJ

TSD 000137



Natural

Resource
88 Tcchnology. MONITORING WELL CONSTRUCTION
N R T
Facility/Project Name Local Gnd Location of Well Well Name
Ameren Hutsonville Power Station Drlling __ 89603054 g By __1181333.05 g, E 5 TW-119
Fac icense, Pcnml or Momlonng No. Local Gnd Ongin @ (esnmaled ) or Well Locallon {J [Unique Weli No. Well Number
_____ - R S Lar S s o Long'mm vl U
Facihity ID St Plane fiN, IE. Date Well Installed
Section Location 05/03/2004
Type of Well . e e e = st g s . Well lnslallcd By: (Person’s Name and Firm)
—— _Waof 1/4 of Sec. T. R
i Well Code 12/pz Location of Well Relative 10 Wasie/Source Gov. Lot Number Steve
Distance from Waste/ v O Upgradient s O Sidegradien
Source fi. d O Downgradient 5 B Not Known Boant Longyear
A.Protective-pipe, topelevation fi. MSL \f - 1. Cap P.Dfl lock? . B YesO No
. 2. Protective cover pipe:
B. Well cgsing, 10p elevation 43812 fomsL a. Inside diameter: _ 40 .
C. Land surface elevation : 4354 [ MSL b. Length: 60 __ 6.0 g
D. Surface seal, bottom 4344 @ MSLor _ 10 e Matensk g:;: Er g'f:"
)2. USCS classification of soil near screen: d. Addinional proteciion? 0 Yes® No
GPO GMDO GCO G6wO sSwO SP R Il yes, descnibe:
sMO sCO MLO MHO CLO CHO Bentonite ®
Bedrock O 3. Surface seal:
. Concrete
13. Sieve analysis attached? O Yes ®No Other O |
14. Dnilling method uséd' Rotary E] 50 4. Material beiween well casing and proteciive pipe:
Hollow Stem Auger ® 4 | Benionite [ 30
rock core Other @* : —SCW\‘OQ Other ® i—%
[~ 5. Annulai space-seak: a. Granular/Chipped Bentonite ® 3 3
15. Drilling Nuid used:  Water® 02 Air 00} b. Lbs/gal mud weight ... Bentonite-sand sy O3 35
Drilling Mud0 03 None (099 c. Lbs/gal mud weight . .. Bentonite shury 00 3 )
. d. % Bentonite . . . Bentonite-cement grout 50
I ling additives used? D Yes ®No e. Fr' volume added for any of the above ot O
) {.  Howinstalled: Tremie O 01
Describe . - Tremie pumped 0 02
17. Source of water (attach analysis, if required): Gravity @ 08
Town of Hutsonville wel) 6. Bentonite seal: a. Bentonite granules O 33
b. OJ/4in. O3/8in. O1/2in.  Benionite chips O 32
E. Benionite sea), top f.MSLor c Oher O B8
7. Fine sand material: Manufacturer, product name & mesh size
F. Fine sand, top 4224 f1_MSL or 13.0 a #7 Badger _ g
) ) b. Volume added fi’
- G. Filter pack, top ~ 4214 . MSL or 14.0 8. Fiher pack material: Manufacturer, product name & mesh size
a #40 Badger B
H. Screenjoint,top 4204 i MSLor ____ 130 b. Volume added .
9. Well casing: . Flush threaded i’VC schedule40 (R 23
1. Well bottom 4154 fMSLor 200 . Flush threaded PVC schedule 80 O 2 4
’ . . ’ Other O &
). Filter pack, bottom ____4144 fi. MSLor 210 S | 10. Screen material: PVC ' B
) ' % a.. Screen Type: Factoryct 88 11
K. Borehole, bottom  __- 3354 fi MSL or ___ 1000 g / Continvous slor 3 0]
A omer O B
1. Borehole, diametesr ____83  in. b. Manufacturer Boart Longyear
c. Slot size: _0.010 in.
M. O.D: well casing 233 in. d. Sloned length: 50 1
1. Baclrl/f;ll material (below filter pa ck None O 14
N wel casing 200 endon e 51 e Other & B=

] hereby centify that the mfonnanon on this form is true and correct 10 the best of my knowledge.

SI nature

Zg,@

[9 £ . Paula Richardson

Firm Natural Resource Technology, Inc.

23713 W. Paul Road, UnnD Pewaukee, W1 53072

Tel: (262) 523-9000
Fax: (262) 523-900)

Template: NRT WELL CONSTRUCTION - Project: 1375 LOGS.GP)

TSD 000138



Natura)

Resource
@ Technology MONITORING WELL CONSTRUCTION
N R T
Facility/Project Namne Local Gnd Locanon éfNWel] RE Well Name
Ameren Hutsonville Power Station Drilling | 898614.9) . S 1180157.J4 f. A w TW-120
Far  “icense, Permit o1 Momitoring No. Loca) Gnd Ongm X (estmated: [J ) or WellLocation [7] [Unique Well No. Well Number
m— S e e e Lal s Qe —— sm e e Lo;;g~— s Qe e g e e "-——6[ B Rt e
— W
Facility 1D St. Plane AN, iE Date Well Insialled
Section Locanon ] 05/04/2004
Typeof Well . _.. .. e s e Well Installed By: (Person's Name and Firm)
i/ of jldofSec. T R~ : ‘ T e

Well Code 12/pz

Location of Well Relanive 10 Waste/Source

Distance from Wasie/

Source i

u O Upgradient s D Sidegradiem
n B Not Known

d O Downgradient

Gov. Lot Number Steve

_Boant Longyear

A. Protective pipe, top elevation .
B. Well casing, 1op elevation
C. Land surface clevation

D. Surface seal, t;ollom _. 4458

44900 f MSL

4468 [ MSL
fi. MSL or

fi. MSL-

10 n,

12. USCS clsssification of soil near screen:

~1. Capand lock? ® YesO No

2. Protective cover pipe: T
a. Inside diamcier: 4.0 in.
b. Length: __60 g
c. Matenal:

Sieel ﬁ 04
Other 6 EE‘-’.%

d. Additional protection?

O Yes ® No
GPO GMO GCO Gwp swaO sSP R Y 1f yes, describe:
SB};,:}SC)( [SjC 0O MLO MHO CLO CHO 3. Surfoce seal: Bentonite ® 3 0
Concrete (O 0}
13. Sieve analysis attached? O Yes ®No i Other O B8
14. Drilling method used: Rotary - 125 0 4. Material between well casing and proleciive pipe:
Hollow Stem Auger X 4 : 45 ) ! Bentonite J 30 .
“Other OF 3 L Oher ® ESE
- : S. Annular space seal: a. Granular/Chipped Bentonite ® 3 3
15. Drilling fluid used:  Water[3J02  Air 301 B3 b Lbs/gal mud weight ... Bentonite-sand slury OO 3 5
DrillingMud 03 None ®99 55 c. Lbs/gal mud weight . .. Bentonite slury O 3 )
) ling additives used? O Yes ®No ﬁ d % Bcnlor:ilt ... Bentonite-cement growt {1 50
X € Fr volume added for any of the above
2 I. How installed: Tremie O 0
Descnbe — — : Tremie pumped O 02
17. Source of water (anach analysis, if required): . Gravity @ 08
5 6. Bentonite seal: a. Bentonite granules (O 33
] b. DI/, O3/8in. O1/2in.  Bentonite chips O 32
E. Bentonite seal, top _ 4218 . MSL or 25.0 [ Other O B
7. Fine sand matenal: Manufacrurer, product name & mesh size
F. Fine sand, 1op ___ 4188 [ MsL o ___%0 B a. #7 B"‘dgf“ BE
A b. Volume added it '
G. Filter pack, top 478 i MSLor 290 N 8. Filter pack material: Manufactrer, product name & mesh size
B a. #40 Badger BE
H.Screenjoint,top 4168 f MSLor ___ 300 : b. Volume added I fi*
9. Well casing: Flush threaded PVC schedule 40 @ 2 3
1. Well borom _ 4118 fiMSLor_ 350 Flush threaded PVC schedule 80 O 2 4
) ) Other O @
). Filter pack, bottom 408 i MSL or 36.0 \ 10. Screen matenal: PVC . . 2
% ; a. Screen Type: Factorycut ¥ 11}
K. Borehole, bottom ____ 410.8 f_MSL or 360 / Continuous slot O 0
ohes O BB
L. Borehole, diameter ___ 83 in. b. Manufacturer Boan Longyear
c. Slot size: 0.010 in.
M. O.D. well casing 233 . d. Slotied length: 3.0 fi.
11. Backfill maierial {below filter pack): None 14
N well casing 200 gy, Other ® EE

Th hereby centify that the mformanon on this form is true and correct 10 the best of my knowledge.

’ Slgnamle - Fimm
. Natural Resource Technology, Inc. Tel: (262) 523-9000
/()(_' v w[-;“-,u{;’\,_ Paula Richardson 23713 W. Paul Road, Unit D, Pewaukee, W1 53072 Fax: (262) 523-900]

Template: NRT WELL CONSTRUCTION - Project: 1375 LOGS.GP)
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Rome to: ‘Warershed/Wasrwarer [ "Waste Mamagemem{_] .
Rm:xianm!Red:vdnmnunD Other [:l

MONITORING WELL CONSTROCTIO}

r:a]nylpmjl:ﬂ Namc LDQ]Grm Loc:n:cm QIWCHDN c.ll Nnmc
enville Powen STATIOW ' A U r @S fr DW M\)d’ “K
'ury Lu::nsc, DcmmcxMonum.ngNo Local Grid Origin .3 ( esnowmed: ) or Welllocation O | - Unigue Weil Na. JDNR WdHDR
B | T ot = Hleng - Ser | oo T S
qu _‘[D Darr Well Installed
yID St Pme fL N, fLE SN Loje3l2zo ol
: W SacnmLoczummWandSmn-c: . [j'E Wﬂ] mm_dd v v vy
: : ’ nmﬂcd
Typf: of ﬁ:ﬂ toﬂ “ PR o Mef - 144 of Sexpe o Tee o NeRe o W ci— D By: Nome (B, lasy ™) and Fim
: il I_— LnamqucHRx:lanvcman:/Snm Gaov. Lot Numt C‘AK'?
Distanes from Waste/ | .Em.Stds. [ v O Upgradient s W Sidegradient | . : i
Source D " | Apply’ "B | d O Downgradien:  n. 0 NotKnown Benck Lonayend
“ A Prorective pipe. op elevenon  _ _ _._._ _ fu MSL - - 1. Czp end Tock? B Yes O No
R ] ) : ~ - 2 Prowecnve ayver pipe: - ’
B. Well cxing, p elevation -44y3.5sfMsL 2. Inside diamezer Y. om
C.LGasmfnccdcvauon -4944¢.9 ZfLMS'L b. Lengrh: _J.08
: . o B c. Material: Sucl B 04
DSm:iz::smeonm:n ______ fLMSLor _ © : . ' : Oter O3 ;3_5;
1:2_ USCS classification of soil near screen: d. Addincnal protection? : ‘B Yes O No
"GP pO-GMDO GCcO 6WD swi SP n If yes, doscripe: 37 Bumper PosT
SMDSCD MLO IVI'HDG_DCHD . B H 30
Bedrock [J. 3. Surface scal: . Couonite 0 o)
13. Sieve znalysis pedcarmed? D Yes E No Cther- O
14. Drilling i Rotary T 50 4. Maicnial bcrwz:::Wlmsmg and prowssve mpc:
: Hallow Sttm Anger B 4 . Bemire O 30
Other O £ SAND ) Ok BB
N . W i 5. Ammuler spacs seak 2. Grannla/Chipped Besunite B 3
15. Drlling fimid used: ;;:dmoz A-’TD 2] b. Lhs/gal ond weight . . . Bemomie-sand shirry [ . 35
Drilling Mud [ 03 New: B 29 c. Lbs/gal mud weight .. ... Bemonirslury O 31
) . d % Benmmize ... .. Bentoniz-comem gomt 0 5 ¢
addil 3
Tﬂmg uves MA . O Yes B No c. Fi ~ volume adced for amy of the above
- f. How msullcd: Tremie ‘0 0]
17. Sourcs af watst (axach smelysi xfmqmmd) Tremt 0 o2
- = 51 o .
.4 ! PR ANRTYSIL, . . Gairy W g3
6. Benmmite scal: a. Baucniic gramiles @ 33
. b. Didm D38m DIf2m Bemonize chips 3 32
E Boumitesedop _ __ _ . _KtMSLor __Y. c O O E§
.F- o o bt ML or 4 7. Fine sand matcrial: Manufactar=r, ;mductnam:&mnh sizx
) ’ ' ’ # 7 'Bf\h rer M ATER 1AL ™
G.Flmpack wp  ____._BEMSLa__4.5 b. Volmme added N
L 8, Filier pack matesiak: Manutacamrer, pmcm:lm:&mzhsm.
H.ScemjoinLiop  ____ . _BEMSLaw__9 2 HFUO Amedican MKTer iwl =
h, Volmmeadded g3, . ’
L Wel bomom e _ . BMSLa_15 . 9. Wel) caxing: Flush threaded PVC schedule 40 8.
Flush threaced PYC schedule 80 [J -
- 1, Fluerpack, botom _ _ _ _ . _ EMSLar_ | 4. O : ‘ Oter O 3
. P : LR
. yf/ 10. Seceen Thateial: _ PVC e
K_Berchole, bomorn - _ _ _ _ . _ fiMSLor_Y L. OR / e Screen type Facoryau W 11
] \ 7z - Contmoousstor 00 0}
. . b. Mxmuacnoer JD\\NSQN a
M: O.D. well easing 235w ¢ Shot size: o 0.010m
gt S d. " Sloued Jength: . lo.sh
N. LD. well casing 21 & 11. Backfll marczial (below Miter pack): Nonc B 12
. C Dibey O X

oy corify lh:u the mformation on this form is tue and correct 1o the tost of my knowl:m::.

' b.gnnmn:

%S‘////

From

WATURAN

Resarc e _Technolegy TN,

"

TSD 000140



. Vh )_2 ome 107 Warershed/W aswarer [ ] “Was Mmgem:m[:] . MONITORING WH_L.CONS'IRDCHO}
ST Remedistion/Redeveloomem| ] Other L. o
Faaliry/Projeci Name . Lo:n.l Gnd L.oc:mun a f Well e !l Name

Hotsnnui e 'Peum STATIOn T n Sg‘ —_ﬁ- 8% \J\\)J‘_ ‘k‘ .
iy Uc:nsc,P:mxixchonimringNo leanndOngm @] (snmzm::d 0) or Welllocation O [ - Umoue Weil No. [DNR Well ID No.
e ~|lar . Mlong T e isinpicsainmagiil .
Fac:uryID e evew |SLPme ___ ®N.__ - _fE sy |[Paz Welllosulled N

l o/o 3/?_ Sa )
.T Wc]l = anmucmmman/Sm - DE W I]l . d. v v N~
YP“’.‘.,. Wi (2. Pz ¢ [l ol 1 ofSes, T NR.....OW/|Y¢ E“‘““‘Ei’;”""?’.‘ﬁm"m‘m“’“
- : - - LmnmancU Relagve 1o Waste/Sourcz | Gov, Lot Number :
Distanes from Waste/ | Ent Swds.. - o O Uppedient - 5 [ Sidegradiow) e

Sﬂml‘—‘-.'_g_.'m & CF “Apply’ ' |4 @ Downgradienr  n, [J NojXnown . y _E>°'r"-T ~Lome vep<
" A Prometive pipe. wp elevation  _ _ __._ _fu MSL - — . 1Copmdiock? . .. 'EYes[ONo
e e . - . R R . R A R leD o UJVCT‘pim: . e . T -
. . . /_I' 3
B. Well casing, mp dcm - _443 35 fLMSL T;%/ +. Inside diameicr. e _ Y. Gin
C."Land sutface clevation -4d4 9. 13 ﬁ.MSL b. Lengrh: A S - J.of
oo T : =7 c._Man:n'xl: : o Stcel ' 04
D. Sumfacs seal bortom _ - - _ . _fL MSLor _ 0. Oft ¥ ] e .
1_7_ USCS classification of oil near sreem d..kddixinnal'ivrﬁlccxjan?; R ‘B Yes O ]T]::
'GP O GMO GCO GWO swD SP 5 If yes, descrives <3 Bormpon Pogt o
‘sMno sc O MO MyuD o D e D : ' Bemmite W 30
Bedroct. . o | 3. Surface scal: . r:mmmcD 3
13. Sieve z:nalysm p:rfcxmr.d? O Yes B No Concrere 0!
) : , Other O
14. Dmlmgm:modusui Rolz:ry 50 [2a 4. an]mzlwcnmgxdmmm

jlals"

L I

Hollow Sten Anger B 41
O O :

Beoumnite O 30
SAnG ok B OB
5. Ammular spucs seal: LCmmuladOnppchmmxm B 35

15. Drilling fiuid used: Warer [J 02 Ar .01

ol 1 bs/gal moud weight . . . Benomite-sand durry[J . 35
Drilling Mud : b
2 Mudf1 03 Noo: B 99 c. Lhs/gal mud weight .. ... Bemonte stary 3 31
3 . ‘d_ % Bepwnix ... .. Bentonir-comant grom O 0
additives used? Y N 3 go 3
Dxilling ] .D cs B No c. Ft ~ volume adéed for sny of the above
e f.  Bow msllcd: . Tremic ‘0 0]
17. Sourez of warsr (mmach analysis, if required): mpmcd D o2
- o . Grvity B 03
6. Beonite seak: 2 Boumic grimiles @ 33
- b, D14 O38m Ol Bemtorie chios [ 32
E Boumnitcseab mp _ _ _ _ . _EMSLar_2Y _ Oft c Om: 0O S5
e . Eoey
F. Fior sand, wp ——__. R MSL or _ 2}_9_ oft " :';E 7. Fm-;;mdmawnal Manufacsmer, . Froduct name & mesh size
: kS "1 __BADEeR - >
G.Flmpakwp ____._hEMSlo_Zk Of N b. Volumc added Rt
o VB 8, Filter pack mausiat Manmiscenrer, prodoct numoe & mesh size
H.Scemjomtion  __ _ _ . _fLMSLm_EQ. Qﬁ\;": / # U0 Ancnienw Patenimy B
N " T . h_ Volume added [ ’
L Well bozam e __ . BEMSLa_232_ SR - . 9. Well casing: Fiush thresded PVC schednle 40 B 23
. . \ 51 Flush threeded PYC schedule 30 O 24
< 1, Flrwpack,bowom _ _ _ _ . _ft MSLar _ 35 Oft. =S4
[ rrrd - -
=2 10. Scre=n marerialk PV C
K Borchole.bomorn _ _ _ _ . _ ft MSLor_ 39 Qﬁ.\% e Soemn rype
: ZZz= :
1 _ Borchaie, dizmaer 8.2 i . '
. . ) . b. Mamufacnner :Sahrman
M: OD.welleassing ~ _ 2 .25 ¢ . - S c. Slot size: .
N. LD. well casing 210 m-. e . 1. Bar.kﬁﬂmarmu](b:)owmtc::ack)

formaTionn Coliaspe
gy cermify that the miormation an this form is tue and corred 10 e best of my knowlcunc..

- c,mmn: (5 . Frm A
éz/z 4// NaTurmi  ffesovreg Tci:An«{--;\/.'_(;’-‘ﬂg

~
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. 'Rmnt \'o w ssemwarer [ —_— " ] : MONITORING 'WELL.CON.S'TRDCHO}
R ’ Remediaion/Redeveloomemi_] Other [

Faaliry/Project Name - Lo:d Gnd Locanon of Well On - OE. IW:II Num:
Hu‘b-»nu.lk ’Pbu)nﬂ— STAT o) —n- DS W "
<liry Lxc:nsc, DmlmMommng No LocanndOngm .0 (csumnu:d 0) . o W:lll.oumon D : Umnur. Weil No. [DNR Wedl ID NHa.
) e e - R [ 67 ° ! "'—ng;‘ R ~Hore |7 e : P
= - o Daz Well Installea
fm".‘?ﬂ? ey gy [SPme __&N, __fLE SICN Coiez/z00,
Ty Wl === —esion Locajan of WasizSour= " oE [wan wkd By Name (B T
. d r
Type o B e Coie 1B ?2 v e A af e U4 of Sesr we To o NeRe oo - W »nz ?By e {5 o) amd Fio
- cde / Locnm'm of Well R.manvcmWasm/Spmm Gov, Lot Number 4‘ adKQ
stmm::ﬁanastc/ | Eni Stds.. 1 O Upgradient” s D Sidegradiens [ . - ) ] ) -
. APP}V 0 d '@ Downgradient  n. [0 NorXnowm ) Broanr Leoveyene
" A. Prorctive pipe. mpcl:vnnnn - ——m .- —fUMSL- L 1. Cxp and lock? ) . B Yes O No
R . Bt T 9 Prowctve i pipe: . .
B. Wc!]casing DD elevation _jj“_.?flfLMSL _ + Inside diamercr: R Y om
C_L:mdsurfnccdcvauon -4 31.8Lf1. b. Length: ' I B ~2.01
: ¢. Maerial: e Steel W D4
DSu:dx:x:zlbotmm__‘_‘___fLMSLm__.QfL ’ e
_ Ober O {
11 USCS classification of sofi pear screen: d. Addinenal’ prulzctxm" - ‘B Yes O Ne
'GP O GMO GCO GWD swh SP W If yes, describe: D Ewpcn PosTs
sMO scO MO0 MHO . 0O cH D : .
Bedrock. [J. 3. Surfacc scal: _Bm; (3] ?
13. Sicve analysis perfarmed? . =] ?(cs E No Cber- O
14. MWM Rotary 350 d\damdbcrwmwcnmmgmdpmm.mcp:pc

Benmite O 30
SAVD - Other @
S. Amnuolar spacs seal: 2 Gra.unlnr/Chxppch:nmnrc: |

Hollow Sten Avger W41
Other E

15. Drﬂlmgﬁmdu.u:d Warer [0 02 Ar O 01

b Lbs/gal mnd weight . ., Bantomwesand shary[J . 35
D'nllm Mud : .
g D03 Noo: B 99 c.____ lbs/gal mid weight. ... . Bomonie slary 1 3
. e d % Benmonjte ... L. Beonje-comom gow 3 5 ¢
Dnllmg addin used? Y b A ;
- v : D Yes ®No e F1° volume adéed for sy of the sbove
Descrine f. How msalled: . Tremie 'R

Trooie pumped 0

. Grviy B

6. Bentwonite seal: a. Bentenite gramiles
b, MM O38m OI1INm Begtomite chips [
c : . O OO

17. Soures of warsr (awach analysis, if required):

™7
33
o

BRI B R

P_chnmilcsc_xL-mp

RELEEEERELS:

F. Finc sand. wp __;___-fLMSLOY_QQ__Q'ﬁ N 55 7. Fme sand material: Manufacanz, ;:roducxnam:&m::.hsxzz
A . \ .. EE Bacueca
G.Fwmrpxkop ____._BMSLo_32. Oftn_ R b. Volmme added f3
' g, Fxh:rpncknmr:ml. Mamiacorer, prodoct name & mesh size
H. Scemjomuion  __ __ . _ fr. MSL ar 33.9&-\-; el 2 # YO Americaw HATsn..,'\'\_'.-
. b b. Volums added R
1 Well bonam o __ ., bMSLa_239.0ft K . 9. Welleaxing:  Fitssh threaded PVC schednle 40 B 23
\-_-_ Flush threaded PYC schedule 80 [ °24
- 1, Flugrpack. botom __ _ _ . _ft MSLa_33 S8 N==8 _ o O G
: =z 10. Sereen marerial _ PVC 2
X Borchole, bomorn _ _ _ _ . _ ft MSLor_ 33 .58 & Screm type Facoyau B 11
: ' \ Z . Contmwouw siot O g}
1_ Borehoie, diamerer 8.3 .0 ) ‘ Ohe O 83
. . . ' . b. Mamfsenme _ OaW nse Al -
M. OD.wellessing =~ _2.35 n . A T c. Sloisizm . - . .. 0.01%n
B - . S 4 Slowzd length . _s.oft
N. 1D wellcasing =~ _ 2.1 O i, . Lo \ ~ 11. Backfill marcnial (below flter ack): None ® 14
- ‘ - Oher O £

<oy carify that the informanon an this form 15 tue and correct 1o the best of my kn.owl:un:.

—.gramrec Zf 2Z . From . B
4 ' Moy ReEsorrce  Tecwnoleay Tunc
. . - - A
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Client

Localion Hutsonville, 1L
Job Name - ) Hutsonvnlle Pro;ect
' “f‘ K
Job Number ‘g«i 133 % g Ak
. . act - ou.j{ : .
Well/Boring Number . MWTT fin
S prw—— . LYY

Date of Abandonment

10/03/01 B

Reason for Abandonmenl‘

Study Cornplete

Abandonment Done By R. Radke
Hole Type: [X] Monitoring Well []Drillhole : [(1Pumping Well
Construction Type:  [X] Drilled [] Driven "[] Other
Formation Type: [X] Unconsolidated [] Bedrock
Sealing Method: [X] Gravity [] Pumped [] Other

Sealing Materials: [x] Bentonite Chips

[[] Cement-Bent Grout [ ] Other

_ Gallon(s)
. Sealing Material From (ft) To(ft) - Quantity Bag(s)
Topsoil ' Surace 05 Gallon(s)
Bentonite Chips " 0.5 16.2 1 ' Bag(s)
Well Information ONLY
All measurements are from ground surface
Yes No
Total Well Depth 16.2 Ft. Screen Removed X
Casing Diameter ) 2 in. Overdrilled X
Casing Depth 16.2 Fu. Casing Letft in Place X
Depth to Water 8.95 Ft Casing Cut Below Surface X
Comments:

TSD 000143



APENDIX A-3

SLUG TEST DATA
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APENDIX A-4

GROUNDWATER SAMPLING SOP (AEG)
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Monitor Well Sampling Procedure

Purpose:
The procedure for Hutsonville Power Station’s Monitor Well samplmg is based on JEPA Sampling Procedure Instructions. These

_ instructions are prepared 10 inform owners/operators of treatment, storage and disposal facilities of proper water sampling. procedures.
_: s expected that by complying with these procedures it will help n obtaining analytical results consistent and comparable with those
obtained by the Agency. The Monitoring Well sampling is completed on a monthly basis for Monitoring Wells 1 - 5, pH reading’s
and sample filration is complete at Hutsonville with the samples shlpped 10 the CIPS Cemral Lab-Sprmgﬁeld (lesned for TDS, Boron,
Calcium, Hardness Manganese, Sulfate, and Alkahmry) -

Emlipmenl Ne‘eded:

Pump and Tubing (Asco portable pump)

Monitor Well Sample Bottles (5 x 1 Iiter)

Water Level Indicator

Data Entry Sheet

Truck, Caror 12 V Battery

Tnmer/S10pwatch/Secondhand on watch

Depth = Volume Data Sheet

Adapter/Connector and cord vsed 10 hookup the battery to the pump
pH Meter/Probe

Cooler w/ ice (temperature >39*F)

Sampling Procedure:

1) Connect the Adapter to the battery and pump.
2) Use the Water Level Indicator to find the distance 10 the top of the water n the well.
a) To do this, slowly lower the Water Level Indicator probe into the well. When the probe reaches the water you will hear the

Water Level Indicator buzzer, indicating that water has been reached. When you hear the buzzer, pull back until it stops, and
lower slow until the buzzer sounds again.

oo b) Read the increments on the wire from the North side of the casing. (lncremems in 100" of an inch).
’ ¢) This is the first entry on the Data Entry Sheet. (See below)
3) From this entry, calculate the volume of water in the well, by subtracting it from the well depth + casing height.
Use the data sheet when calculaung. From this result, use the char to calculate the volume of water (gals) in the well. Record this
value on the data sheet. If the value does not appear on the sheet, the following calculation may be used to estimate the volume
of water in the well. '
feet of water x 0.1632 = est. volume of water in the well

4) With the pump on, drop the pump tubing inio the well until the pump starts to pump water.
5) Pump at least one well casing volume of water from the monitor well prior to obtaining a water samp]e This 1s to remove
stagnant water in the well and obtain water more represemanve of the monitored aquifer.

a) Todo this, hll the 1L Monitor ‘Well Sample Bottle, and note the time it takes to fil} it. Mulijply the time by 4. Thisis the
time it takes for the pump, at a designeated sefting, to pump 1 gallon of well water.

b) "Mulliply the number of gallons of well water by the time it takes to fill one gallon. This is the amount of 1ime jt 1akes to
pump the volume of well water out. Pump, at Jeast, this volume of well water out. Record the amount removed on the data
sheet.

c) After removing the required volume of well water, the well should be sampled while it is recharging. The rechargeing of
Hutsonville’s wells range from instantaneous to approximately 15 min. depending on how dry the season has been.

6) Rinse the sample botile at least 3 umcs with wel) water, fill, measure the pH, record pH, and place ina cooler of ice (only
~ necessary if .the temperature outside is more than 392 F).

7) Pull tubing out while pumpis nmmng to remove most of the remaining water in the tubing.

8) Repeat steps 1-7 for all remaining Monnor Wells (1 -5).

Filtering. Procedure:

1) Al groundwater samples to be analyzed for inorganic parameters (metals) are to be filiered through a 0.45 micron Cellulose
Nitrate filter membrane.

2) Obtain a clean’] L fliter flask for each sample (5), a clean funnel, and a vacuum pump.

130001 375\6_1 Cover Alternative Analysis\1 375 App A4 MW Sampling.doc TSD 000152



Hutsonville Monitoring Well Samples

Date: -
Collected by:
Depth Volume of Quantity
MW # to top of Calculations Water in Discharged pH
Walter Well before
sampling
11.50
1 -
21.25
2 -
{ 12.42
X 3 .
18.17
4 .
20.67
5 -
Remarks:

\1300\1375\6_1 Cover Alternative Analysis\1375 App A4 MW Sampling doc

TSD 000153



" APPENDIX B

ALTERNATIVE COST SUMMARY SHEETS
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GROUNDWATER MANAGEMENT ALTERNATIVE: Collection Trench : .
Pond-D Closure Alternatives Report _ NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: KJB " . CHKD BY: CAR
Ameren.Services DATE: 2/8/08 DATE: -
SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentation $150,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $150,000
30% Estimating Contingency $45,000
TOTAL, CONSULTING CAPITAL COSTS $200,000
QUANTITY UNIT UNIT ITEM SUB-
CONSTRUCTION CAPITAL COSTS COST COST TOTAL
General Construction $181,600
Design Pump Test 1 LS $25,000 $25,000
Mob./Demob. ] LS $25,000 $25,000
Erosion Controls ) LS $8,000 $8,000
Site Vegetation Clearing 1 LS $10,000 $10,000
Pre-Engineering System Enclosure and Foundation 1 LS $40,000 $40,000
PLC Control System and Electrical. 1 LS $30,000 $30,000
Blend Overburden Trench Spoil Into Existing Grade 1,805 CcY $2.00 $3,600
Startup/Testing 1 LS $20,000 $20,000
Documentation Surveying 1 LS $10,000 $10,000
Restoration of Disturbed Areas \ LS $10,000 $10,000
South Collection Trench Construction $277,200
Collection Trench Excavation 3,300 cY $6.00 $19,800
Install (1) Washed River Rock 3,100 TONS $20.00 $62,000
Install 6™ Bentonite Seal 180 TONS $90.00 $16,200
Install General Fill to Grade 1,495 CcY $4.00 $6,000
Install Groundwater Collection Surnps 5 EA $10,000 $50,000
Pumps for Groundwater Collection Sumps (2 Each) 10 EA $3,000 $30,000
6" HDPE Drain Tile For Collection Trench 2,750 LF $8.00 $22,000
8 oz. Geosynthetic liner : 57,400 SF $0.35 $20,100
Underground Piping to Interim Pond B 2,580 LF $8.00 $20,600
Electrical and Control Wiring for Each Well 6,100 LF $5.00 $30,500
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $458,800
30% Estimating Contingency $137,600
TOTAL, CONSTRUCTION CAPITAL COSTS $600,000
[TOTAL CAPITAL COSTS ~ $300,000 |
ANNUAL COSTS
Annual O & M Costs $36,000
O & M Sampling Labor & Equipment 1 LS $5,000 $5,000
Discharge Sampling Analytical . 1 LS $3,000 $3,000
Annual Equipment Maintenance 1 LS $8,000 $8,000
Electric Costs 1 LS $20,000 $20,000
ANNUAL SUBTOTAL $36,000
30% Estimating Contingency $10,800
TOTAL ANNUAL COSTS . $47,000
ASSUMPTIONS

. Groundwater collecuon via a 2,650 foot long collection trench sloped (21.0%) to two collection sumps; total groundwater extraction is about 10-25 GPM,
. Trench design consisls of 6" HDPE drain tile, a layer of geosynthetic, washed river rock, followed by 6" bentonite seal, backfilled 10 grade with general fill,
. This options assumes no treatment of extracted groundwater and discharge directly to the Interim Pond and/or the Drainage Collection Pond.
. Results of further hydrogeological assessment and design pump lest could impact size and scope of the groundwater collection system.

. Additional sources of estimated costs: RS Means Site Work & Landscape Cosl Dala.

. _Above is a preliminary estimate and may be revised if selected for final design.

N bW N e

1954 Closure Altematives Estimates NATURAL
B

GMAT7 - Collection Trench 1ol TECHNOLOGY
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GROUNDWATER MANAGEMENT ALTERNATIVE: Ash Stabilization
Pond D Closure Alternatives Report _ NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: CAR CHKD BY: BRH
Ameren Services . . DATE: 6/27/05 EJT (5/19/05)
SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting -
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentatior $500,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS . $500,000
30% Estimating Contingency $150,000
TOTAL, CONSULTING CAPITAL COSTS $650,000
QUANTITY UNIT UNIT ITEM : SUB-
CONSTRUCTION CAPITAL COSTS COST COST TOTAL
Construction $14,529,000
Bench Scale / Pilot Testing | LS $50,000 $50,000
Stabilization Drill Rig Mobilization/Demob. 1 LS $250,000 $250,000
Fencing and Erosion Control ) LS $20,000 $20,000
Stabilizing Reagent Materials 280,000 CY $19.00 $5,320,000
Treatment Via Shallow Soil Mixing Rig (SSM) 280,000 CcY $30.00 $8,400,000
Additional Testing/Quality Control 1 LS $250,000 $250,000
Regrade Overburden From SSM Treatment 112,000 CcY $2.00 $224,000
Documentation Surveying | Ls $15,000 $15,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $14,529,000
30% Estimating Contingency $4,358,700
TOTAL, CONSTRUCTION CAPITAL COSTS $18,900,000
[TOTAL CAPITAL COSTS . ' $20,000,000-]
ASSUMPTIONS

1. Total estimated area for saturated ash: areal extent ~ 790,000 ﬂz, average thickness ~ 9.5 fi, average depth to bottom of saturated ash ~ 25 fi.

. Based on above estimates 280,000 de (790,000 fitx9.5 ft) targeted for SSM treatment.

. This estimate is for stabilization of saturated ash only.

See final cover estimates for costs associated with final landfill cover construction less backfill costs (overburden from SSM treatment used for fill).

. Earthwork quantities based on a 1.6 ton : | cubic yard (CY) ratio; all earthwork quantities are approximate and need to be field verified during design.
. Additional sources of estimated costs: previous ash landfill cover construction, RS Means Site Work & Landscape Cost Data.

RS

. Above is a preliminary estimate and may be revised if selected for final design.

’ NATURAL
1954 Closure Altemalives Estimates ‘RBOURCL

TLCHNOLOGY
GMA4 - Ash Stabitization 10of 1
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GROUNDWATER MANAGEMENT ALTERNATIVE: Ash Removal and Disposal, Recycling, or Beneficial Rense
Pond D Closure Alternatives Report NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: CAR CHKD BY: BRH
Ameren Services DATE: 6/27/05 EJT (5/19/05)
SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentatior $500,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $500,000
30% Estimating Contingency $150,000
TOTAL, CONSULTING CAPITAL COSTS $650,000
: QUANTITY UNIT UNIT ITEM SUB-
CONSTRUCTION CAPITAL COSTS COST COST TOTAL
Construction $17,345,000
Mob./Demob. 1 LS $50,000.00 $50,000
Site Facilities & Maintenance ] LS $8,000.00 $8,000
Site Vegetation Clearing (22 acres) 22 ACRES $1,000.00 $22,000
Excavate Ash Overburden & Stockpile . 550,000 CY $4.00 $2,200,000
Excavate Saturated Ash via Mudcat & Stockpile 280,000 CY $7.00 $1,960,000
Surface Water / Drainage Control / Erosion Controls 1 LS $100,000.00 $100,000
Import General Fill, Place & Compact 430,000 cY $8.40 $3,612,000
Off-Site Disposal/Recycling of Saturated Ash 280,000 CcYy $25.50 $7,140,000
Overburden Ash Replacement/Compaction/Regrade 550,000 CY $4.00 $2,200,000
Grain Size Analysis/Geotechnical Testing 1 LS $16,000.00 $16,000
Documentation Surveying ] LS $15,000.00 $15,000
Revegetation (mulch, seed, fertilizer) 22  ACRES $1,000.00 $22,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS : $17,345,000
30% Estimating Contingency $5,203,500
TOTAL, CONSTRUCTION CAPITAL COSTS $22,560,000
[TOTAL CAPITAL COSTS $23,000,000 |
ASSUMPTIONS

1. Total estimated area for saturated ash: areal extent ~ 790,000 2, average thickness ~ 9.5 fi, average depth to bottom of saturated ash ~ 25 ft

(Table 3-2).

2. Based on above estimates: 280,000 yd® saturated ash (790,000 fi? x 9.5 fi); 550,000 yd® overburden ash (790,000 fi’ x 15.5 ft+ 80,000 yd’ - 2004

transfer) targeted for excavation (Table 3-2). -

. Estimate includes removal of saturated ash and replacement with clean fill to approximately 5 feet above the static water table ~ 430,000 yd].

. Excavated saturated ash to be stockpiled, dried and disposed/recycled off-site; overburden ash to be replaced atop clean fill.

. See landfill cap estimates for costs associated with final landfill cover construction less backfill costs (placement of additional fill will raise grade).

. Earthwork quantities based on a 1.6 ton : 1 cubic yard (CY) ratio; all earthwork quantities are approximate and need to be field verified during design.

. Based on numbers discussed during 6-15-01 meeting including: $4.00/ton 10 haul clean fill on-site.

. Off-site disposal/recycling of ash cost based on previous cost estimates prepared by Hutsonville Power Station personnel for similar off-site disposal
($7.00/10n transportation, $7.40/10n disposal, $1.5040n loading @ 1.6 tonslyd® ~ $25.50/yd").
This cost could significantly increase with variable landfill pricing.

9. Additional sources of estimated costs: previous ash landfill cover construction, RS Means Site Work & Landscape Cost Data.

00 3 bW

10. Above is a preliminary estimate and may be revised if selecied for final design.

’ Naurat
1954 Closure Alternatives Estimates 1of1 ‘lhsounc(

TLCHNOLOGY
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GROUNDWATER MANAGEMENT ALTERNATIVE: Ash Removal and Off-Site Disposal
Pond D Closure Altemnatives Report : . NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: CAR CHKD BY: BRH
Ameren Services . ) DATE: 6/27/05 EJT (5/19/05)
SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting . . .
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentatio: $500,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $500,000
30% Estimating Contingency $150,000
TOTAL, CONSULTING CAPITAL COSTS $650,000
QUANTITY UNIT UNIT ITEM SUB-
CONSTRUCTION CAPITAL COSTS COST COST TOTAL
Construction $25,558,000
Mob./Demob. 1 LS $50,000.00 $50,000
Site Facilities & Maintenance 1 LS $8,000.00 $8,000
Site Vegetation Clearing (22 acres) 22 ACRES  $1,000.00 $22,000
Excavate Ash & Stockpile 550,000 cY $4.00 $2,200,000
Excavate Saturated Ash via Mudcat & Stockpile 280,000 CY $7.00 $1,960,000
Surface Water / Drainage Control / Erosion Controls ] LS $100,000.00 $100,000
Off-Site Disposal/Recycling of Ash 830,000 CcY $25.50 $21,165,000
Grain Size Analysis/Geotechnical Testing 1 LS $16,000.00 $16,000
Documentation Surveying 1 LS $15,000.00 $15,000
Revegetation (mulch, seed, fertilizer) 22 ACRES $1,000.00 $22,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $25,558,000
30% Estimating Contingency $7,667,400
TOTAL, CONSTRUCTION CAPITAL COSTS $33,200,000
[TOTAL CAPITAL COSTS ' -$34,000,000 |
ASSUMPTIONS
1. Total estimated area for saturated ash: areal extent ~ 790,000 ﬂz, average thickness ~ 9.5 fi, average depth to bottom of saturated ash ~ 25 fi.
2. Based on above estimates: 280,000 yd3 saturated ash (790,000 ' x9.5 fi)
3. Total estimated area for ash: areal extent ~ (22 acres) 966,000 77, average thickness estimated from Geoprobe boring logs (20.9 feet).
4. Based on above estimates: 830,000 yd® ash (966,000 fi’x average thickness [20.9 feet] + 80,000 yd’ ash transfer in 2004).
5. Estimate includes removal of dry ash (550,000 yd]) and saturated ash (280,000 yd]).
6. All estimated areas and volumes are provided in Table 3-2.
7. Excavated ash and saturated ash to be stockpiled, dried and disposed/recycled off-site
8. This estimate does not include replacement of clean fill to an elevation above the static water table.
9. Earthwork quantities based on a 1.6 ton : 1 cubic yard (CY) ratio; all earthwork quantities are approximate and need to be field verified during design.
10. Off-site disposal/recycling of ash cost based on previous cost estimates prepared by Hutsonville Power Station personnel for similar off-site disposal
($7.00/ton transportation, $7.40/ton disposal, $1.50/ton loading @ 1.6 tons/yd3 ~ $25.50/yd3). .
This cost could significantly increase with variable landfill pricing.
11. Additional sources of estimated costs: previous final cover construction, RS Means Site Work & Landscape Cost Data.
12. Above is a preliminary estimate and may be revised if selected for final design.

1954 Closure Altematives Estimales ’ NATURAL
[ Lopausy
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FINAL COVER ALTERNATIVE: Geomembrane
Pond D Closure Alternatives Report

Hutsonville Power Station

Ameren Services.

NRT PROJECT NO.: 1954/23
BY: CAR/KJB CHKD BY: BRH/ EJT
DATE: 0-6/05, U-4/09

: SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting :
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentatic $400,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $400,000
30% Estimating Contingency $120,000
TOTAL, CONSULTING CAPITAL COSTS $520,000
QUANTITY UNIT UNIT ITEM SUB-
CONSTRUCTION CAPITAL COSTS COST COST TOTAL
Construction $2,594,300
Mob./Demob. 1 LS $25,000 $25,000
Site Facilities & Maintenance (Erosion Controls) 1 LS $8,000 $8,000
Site Vegetation Clearing (22 acres) 22 ACRES $1,000 $22,000
Regrade Stockpiled Ash to Fill Depressions 50,500 CY $2.00 $101,000
4" Bedding Layer for PVC (Silty Sand) 12000 CY $12.00 $144,000
Install 30 mil PVC Geomembrane Cover 966,000 SF $0.23 $222,200
Install 200 mil Geocomposite Drainage Layer 966,000 SF $0.28 $270,500
Place Rooting Zone to Complete Protective Layer 105400 CY $8.40 $885,400
Place Beneficial Reuse Ash to Construct Grade 20,000 cy $4.00 $80,000
Place General Fill to Construct Grade 86,100 CY $8.40 $723,200
Grain Size Analysis/Geotechnical Testing ] LS $10,000 $10,000
Site Drainage/piping 22 ACRES $3,000 $66,000
Documentation Surveying ! LS $15,000 $15,000
Revegetation (mulch, seed, fertilizer) 22 ACRES $1,000 $22,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $2,594,300
30% Estimating Contingency $778,300
TOTAL, CONSTRUCTION CAPITAL COSTS $3,400,000
|TOTAL CAPITAL COSTS $3,960,000 |
ASSUMPTIONS
1. Total area of Pond D for final cover estimated at 966,000 SF, approximately 22 acres.
2. Geosynthetic Cover consists of: 4" Bedding layer - 30 mil PVC Geomembrane - 200 mil Geocomposite Drainage Layer - 3 foot Protective Soil Layer.
3. All estimated final cover alternative material quantities are provided in Table 3-3.
4. Earthwork quantities based on a 1.6 ton : 1 cubic yard (CY) ratio; all earthwork quantities are approximate and need to be field verified during design.
5. Above costs based on numbers discussed during 6-15-01 meeting including: $4.00/ton to haul clean fill on-site.
6. Additional sources of estimated costs: previous final cover construction, RS Means Site Work & Landscape Cost Data.
7. Above is a preliminary estimate and may be revised if selected for final design.

1954 Closura Alternatives Estimates
Cover1 - Geosynthetic Cover
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FINAL COVER ALTERNATIVE: Compacted Clay .
Pond D Closure Alternatives Report : NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station ' BY: CAR/KJB CHKDBY: BRH/EJT
Ameren Services e : ) DATE: O-7/05, U-4/09
SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting L
Hydrogeologic Evaluation, Engineering Design, System ]nsta]]atlon Oversight, Final System Documentanc $450,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $450,000
30% Estimating Contingency $135,000
TOTAL, CONSULTING CAPITAL COSTS $590,000
. QUANTITY  UNIT UNIT ITEM SUB-
CONSTRUCTION .CAPITAL COSTS COST COST TOTAL
Construction $2,794,400
Mob./Demob. 1 LS $25,000 $25,000
Site Facilities & Maintenance (Erosion Controls) 1 LS $8,000 $8,000
Site Vegetation Clearing (22 acres) 22 ACRES $1,000 $22,000
Regrade Stockpiled Ash to Fill Depressions 50,500 (6h'¢ $2.00 $101,000
Place Beneficial Reuse Ash for Protective Layer 20,000 CcY $4.00 $80,000
Place Rooting Zone to Complete Protective Layer 85,400 CcY $8.40 $717,400
Clay - Purchased, Delivered and Installed (3.0%) 105,400 CY $16.50 $1,739,100
Place General Fill to Construct Grade 700 CcY $8.40 $5,900
Grain Size Analysis/Geotechnical Testing 1 LS $15,000 $15,000
Site Drainage 22 ACRES $2,000 $44,000
Documentation Surveying 1 LS $15,000 $15,000
Revegetation (mulch, seed, fertilizer) 22 ACRES £1,000 $22,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $2,794,400
30% Estimating Contingency $838,300
TOTAL, CONSTRUCTION CAPITAL COSTS $3,600,000
|TOTAL CAPITAL COSTS $4,200,000 |
|ASSUMPTIONS

. Total area of Pond D for final cover estimated at 966,000 SF, approximately 22 acres.
. Compacted Clay cover consists of> 3 foot Compacted Clay Layer - 3 foot Protective Soil Layer.
. All estimated final cover altenative material quantities are provided in Table 3-3.

. Above costs based on numbers discussed during 6-15-01 meeting including: $4.00/ton to haul clean fill on-site.

~N AN AW N -

. Above is a preliminary estimate and may be revised if selected for final design.

. Earthwork quantities based on a 1.6 ton : 1 cubic yard (CY) ratio; all earthwork quantities are approximate and need to be field verified dunng design.

. Additional sources of estimated costs: previous final cover construction, RS Means Site Work & Landscape Cost Data.

1954 Closure Alternatives Estimates

Cover2 - Clay Cover
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FINAL COVER ALTERNATIVE: Layered Earth
Pond D Closure Altematives Report

Hutsonville Power Station

Ameren Services

NRT PROJECT NO.: 1954/2.3
" 'BY: CAR/KJB  CHKD BY: BRH/ EJT

DATE: 0-7/05, U-4/09

SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting S
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentatios $250,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $250,000
30% Estimating Contingency $75,000
TOTAL, CONSULTING CAPITAL COSTS $330,000
QUANTITY UNIT UNIT ITEM SUB-
CONSTRUCTION CAPITAL COSTS COST _ COST TOTAL
Construction $1,993,900
Mob./Demob. 1 LS $25,000 $25,000
Site Facilities & Maintenance (Erosion Controls) 1 LS $8,000 $8,000
Site Vegetation Clearing (22 acres) 22 ACRES $1,000 $22,000
Regrade Stockpiled Ash to Fill Depressions 50,500  CY $2.00 $101,000
Place Drainage Layer (6' Clean Sand) 17,600 CcYy $12.00 $211,200
Place Rooting Zone for Protective Layer 87800 CY $8.40 $737,500
Place Beneficial Reuse Ash to Make Grade 20,000 CcYy $4.00 $80,000
Place General Fill to Construct Grade 86,100 CcY $8.40 $723,200
Grain Size Analysis/Geotechnical Testing 1 LS $5,000 $5,000
Site Drainage 22 ACRES $2,000 $44,000
Documentation Surveying ] LS $15,000 $15,000
Revegetation (mulch, seed, fertilizer) 22 ACRES $1,000 $22,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $1,993,900
30% Estimating Contingency $598,200
TOTAL, CONSTRUCTION CAPITAL COSTS $2,600,000
[TOTAL CAPITAL COSTS $2,900,000 |
|ASSUMPTIONS
1. Total area of Pond D for final cover estimated at 966,000 SF, approximately 22 acres.
2. Earthen Cover Consists of: 6" Sand Drainage Layer (Capillary Barrier) - 2.5 foot Protective Soil Layer.
3. All estimated final cover alternative material quantities are provided in Table 3-3.
4. Earthwork quantities based on a 1.6 ton_: ] cubic yard (CY) ratio; all earthwork quantities are approximate and need to be field verified during design.
5. Above costs based on numbers discussed during 6-15-01 meeting including: $4.00/ton to haul clean fill on-site.
6. Additional sources of estimated costs: previous final cover construction, RS Means Site Work & Landscape Cost Data.
7. Above is a preliminary estimate and may be revised if selected for final design.

1954 Closure Alternatives Estimates
Cover3d - Layered Earth Cover
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FINAL COVER ALTERNATIVE: Pozzolanic
Pond D Closure Alternatives Report ) NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: CAR/KJB  CHKD BY: BRH/ EJT]
Ameren Services . DATE: 0-6/05, U-4/09
SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting . _
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentatio $500,000
Geotechnical Evaluation
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $500,000
30% Estimating Contingency $150,000
TOTAL, CONSULTING CAPITAL COSTS . $650,000
QUANTITY UNIT UNIT JTEM SUB-
CONSTRUCTION CAPITAL COSTS COST COST TOTAL
Construction $2,576,717
Mob./Demob. 1 LS $324,108 $324,108
Site Facilities & Maintenance (Erosion Controls) 1 LS $8,000 $8,000
Regrade Stockpiled Ash to Fill Depressions 50,500 CcYy $1.97 $99,485
Excavate Ash From Pond A for Pozzolanic Mix 100,480 cYy $1.81 $181,869
Blend Ash w/ Reagents to Form Pozzolanic Mix 100,480 CcYy $1.86 $186,893
Place 3.0’ Pozzolanic Ash Final Cover 100,480 cy $1.61 $161,773
Place Fly Ash From Pond A to Construct Grade 700 CY $3.42 $2,394
Place Rooting Zone to Complete Protective Layer 100480 CY $9.31 $935,469
Additional Construction Items Identified by VFL
Dewatering 1 LS $23,951 $23,951
Reagent Cost - Cement® 6345 TON $95.00 $602,775
Relacate Sluice Pipes and Supports 1 LS $50,000 $50,000
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $2,576,717
30% Estimating Contingency $773,000
TOTAL, CONSTRUCTION CAPITAL COSTS $3,349,717
[TOTAL CAPITAL COSTS (Without Additional Excavation in Pond A) $4,000,000 |

ASSUMPTIONS
. Total area of Pond D for final cover estimated at 966,000 SF, approximately 22 acres.
. Pozzolanic fly ash cover consists of: 3 foot Pozzolanic Fly ash Layer - 3 foot Protective Soil Layer.
. Mix Design - 100% Fly Ash w/ 5% cement reagent (dry weight basis).
. All estimated final cover altemative material quantities are provided in Table 3-3.
. Earthwork quantities based on VFL Technology Corp., 2003 Estimates
. Estimate 100,480 yd’ of ash excavated from Pond A for pozzolanic final cover.
7. Costs for the pozzolanic fly ash cover construction based on estimates provided by VFL Technology Corporation in their letter dated May 9, 2002, *
Several line items from Pozzolanic Fly Ash Final Cover (Initial Estimate) are incorporated in this estimate as described below:
Line ltems: Site Vegetation Clearing (22 acres), Documentation Surveying, and Revegetation (mulch, seed, fertilizer) are included in Mob./Demob.
Line ltem: Load and Haul to Processing Plant is included in Excavate Ash From Pond A for Pozzolanic Mix.
Line ltems: Install Beneficial Reuse Ash for Protective Layer, Grain Size Analysis/Geotechnical Testing, and Site Drainage are included in Install 3.0
Pozzolanic Ash Final Cover and Install General Fill 10 Compete Protective Layer.
Construction Capital Cost not included in VFL Estimate.
8. Reagent cost provided in VFL Technology Corporation, 2003.
9. Above is a preliminary estimate and may be revised if selected for final design - the consulting costs and estimating contingency provided in this
spreadsheet are conservative.

N B WA -
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1954 Closure Altemnatives Estimates ‘m::x .

Pozzolanic Cover - Mix No. 2 1of1
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A

www.naturalrt.com

Date: April 10, 2009
Subject: Potable Well Search, Hutsonville Power Station Pond D
From: Bruce Hensel

On Apnl 7, 2009, NRT searched for water supply well records within a 0.5-mile radius of
Pond D using the Illinois State Geological Survey’s (ISGS) online interactive map of well
records'. Six wells were identified within a 0.5-mile radius of Pond D as shown on the figure
and table below. On the figure, the Wabash River is shown in blue as the eastern boundary of the
state, and the grid lines outline the map Sections, which are also numbered in the center of each
Section. The City of Hutsonville is shown to the south by the brown shading at the southern end
of Section 20, and the southeast portion of Pond D 1s shown as a small triangular shape near the
center of the map. Wells are identified by blue dots, and the yellow numbers adjacent to wells
indicate total borehole depths. A green line depicting the approximate 0.5-mile radius from Pond
D is also shown on the figure. Because the Wabash River forms a hydrologic barrier in the area,
the well survey was not conducted for areas east of the river (in Indiana).
e Wells 60, 61, and 64 (located in Section 20) are owned by Margaret Dement and are used
for irrigation (field inspection verifies that there is no well in the position denoted by 64
on the ISGS map, the actual location is likely east of this point).
e Well number 66 (located in the north-central portion of Section 20) is also used for
irrigation and is owned by Duane Wampler.

e Hutsonville Power Station Plant wells #1 and #2 are numbered 90 and 88 and located in
the southeast corner of Section 17.

Based on the well log information, the two closest wells outside of the 0.5-mile radius are:

o  Well 90 (located in Section 18, northwest of Pond D) is owned by Jim Allison, and is
identified by the well log as a private water well.

e Well 73, a City of Hutsonville water supply well located in the southeast portion of
Section 20; approximately one mile south of Pond D.

TSD 000164
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TECHNICAL MEMORANDUM

In June 2005, the following landowners were identified-near the power-station-property:-J.P.

Allison, J. Grimes, Slaughter, M. Kelly, and M. Dement. There are wells, outside the 0.5-mile

radius, servicing three residences on the Allison property to the northwest, and the Grimes

residence to the west. These wells are upgradient of both the Station and upgradient monitoring

well MW10. There are no ISGS records for potable wells servicing residences on the Dement,

Slaughter, and Kelly properties, nor were wellheads visible when the properties were field-

checked by personnel from the Hutsonville Power Station in 2005. Furthermore, the buildings

on these three parcels are more than 0.5-mile south of Pond D, and wells, if present, would be

near the buildings and outside the 0.5-mile radius. Finally, the Dement residence is reportedly

connected to the City of Hutsonville public water supply. This information suggests that the

Dement, Slaughter, and Kelly properties do not have wells within 0.5 mile of Pond D.

Well Section | Location to 0.5- Owner Name Borehole Screened Screen Depth
Identification T8N, mile Radius of Depth Formation (feet)
R11W Pond D ({feet)
Top | Bottom
120332991300 17 Within Radius C.ILP.S. 90 Deep 57* 87
Power Plant Hutsonville Unit Alluvial
120333386700 17 Within Radius Central IL Public 88 Deep 31 61
Power Plant Serv. Co. Alluvial
120333519600 20 Within Radius Dement, 64 Deep 46* 61
Irrigation Margaret R. Alfuvial
120333666700 20 Within Radius Wampler, Duane 66 Deep 34 64
Irigation Alluvial
120333675600 20 Within Radius DeMent, 60 Deep 32 62*
Irrigation Margaret Alluviat
120333689800 20 Within Radius DeMent, 61 Deep 40 60
Irrigation Margaret Alluvial
120333440500 20 Outside Radius City of 73 Deep 30* 60*
Municipal Hutsonville Allyviat
]
120333741100 18 Outside Radius Allison, Jim 90 Sandstone 30 90
Domestic
*: Estimated value, information unclear on the ISGS log.
TSD 000165
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Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Irrigation Well . ' Top Bottom
dark clay 0 2
.
{ \Emd & gravel P . i
coarse sand 47 61
Total Depth 61
Casing: 16" PVC SCH 40 from -1' to 31°'

16" PVC SAWED SCREEN from 31°' to 61°
Screen: 30' of 16" diameter 32 slot
Grout: BENSEAL from 3 to 20.
Grout: GRAVEL PACK from 20 to 61.

Static level 9' below casing top which is 1*' above GL

Location source: Location from permit

{)
Permit Date: June 7, 2002 Permit #:
COMPANY Speth, James
FARM DeMent, Margaret :
DATE DRILLED June 12, 2002 NO.
ELEVATION 0 COUNTY NO. 36898
LOCATION NE NE NW
LATITUDE 39.127799 LONGITUDE -87.658791
COUNTY Crawford API 120333689800 20 - 8N - 11W
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Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Irrigation Well Top Bottom
topsoil 0 2
3
v Jioy sand & gravel e S 20|22 e
" coarse gray sand w/medium-large gravel 22 30
coarse gray sand with fine gravel 30 60
shale at 60 60
Total Depth ) 60
Casing: 12" SCH 40 PVC from O' to 40!

Screen: 20' of 12" diameter .06 slot

Grout: BENTONITE from 0 to 30.

Water from sand & gravel at 20' to 60°'.

Static level 23' below casing top which is 2' above GL
Pumping level 0' when pumping at 750 gpm for 0 hours

Address of well: same as above

Location source: Location from permit

Permit Date: January 19, 2000 Permit #:

COMPANY Hacker, Tim :
FARM DeMent, Margaret ;
DATE DRILLED February 8, 2000 NO. 2 5
ELEVATION © COUNTY NO. 36756

LOCATION SE SE NW

LATITUDE 39.122411 LONGITUDE -87.658754

COUNTY Crawford API 120333675600 20 - 8N - 11W
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Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Irrigation Well Top Bottom
topsoil 0 3
™~
_+lty dark clay 3|20
gray clay 20 25
coarse gray sand with fine-med gravel 25 66
gray clay at 66 66
Total Depth 66
Casing: 12" SCH 40 PVC from 0' to 32!

Screen: 3' of 12" diameter .06 slot
Grout: BENTONITE from 0 to 25.
Water from sand & gravel at 25' to 66'.
Static level 11' below casing top which is 1' above GL
Pumping level 0' when pumping at 1000 gpm for 0 hours
Additional Lot : Subdivision:
location info: S of CIPS Power Plant
Address of well:
Hutsonville, IL
Location source: Location from permit

)

Permit Date: January 15, 19397 Permit #: 033-1-9

COMPANY Hacker, Tim

FARM Wampler, Duane

DATE DRILLED January 29, 1998 NO. 1

ELEVATION O COUNTY NO. 36667

LOCATION NE NE NW

LATITUDE 39.127799 LONGITUDE -87.658791

COUNTY Crawford API 120333666700 20 - 8N - 11W
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Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Irrigation Well Top Bottom

SS #66941 (0'-65') 0 0
N

p soil e 0. B SO
fine brown sand 1 13

coarse brown sand 13 45
gravel & sand 45 64

Total Depth 64

Casing: 16" PVC WC SCH 80 from 2' to 64' .

Screen: 30' of 16" diameter .12 slot
Grout: BENTONITE from 0 to 0.
Water from sand & gravel at 0' to 0'.

Sample set # 66941 (0' - 65') Received: June 2, 1989

Location source: Location from permit

Permit Date: February 10, 1989 Permit #: 139628

COMPANY Exrwin, Harold E.

FARM Dement, Mérgaret R.

DATE DRILLED March 24, 1989 No. i

ELEVATION 0 COUNTY NO. 35136

LOCATION NW NW NW
LATITUDE 139.12778 LONGITUDE -87.665637

COUNTY Crawford API 120333519600 20 - 8N - 11W
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Page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Municipal Water Supply Top Bottom
_ fine dark brown sand 0 5

j’me to medium sand 5 30

fine/med sand & gvl 30 73

Total Depth 73

Casing: 10" STEEL 40.48#/FT from -5' to 61'

Screen: 15' of 10" diameter .07999999821186066 slot

Grout: CEMENT from 0 to 20.

Size hole below casing: 24"

Water from Alluvial at 77' to 61°'.

Static level 245' below casing top which is 5' above GL

Pumping level 35' when pumping at 400 gpm for 5 hours

Permanent pump installed at 50' on June 24, 1987, with y capacity

of 300 gpm

Additional Lot: #3C Subdivision: Jacob A. Parker

location info:

Location source: Location from permit

Permit Date: June 1, 1987 Permit #: 132217

COMPANY Peterson, Steven R.

FARM Hutsonville, City of

DATE DRILLED June 24, 1987 NRO. 4

ELEVATION O COUNTY NO. 34405

LOCATION 557'S line, 18SS'E line of section

LATITUDE 39.117019 LONGITUDE -87.654743

COUNTY Crawford API 120333440500 20 - 8N - 11W
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~ cinders, sand & clay

page 1 ILLINOIS STATE GEOLOGICAL SURVEY

Industrial Water Well

Top

Bottom

\Fd to soft clay

soft gray clay
f-med s, gvl & bld

Total Depth

Casing: 26" .375 WALL from 0' to S57'
42" .375 WALL from -22' to 30'

Screen: 30' of 26" diameter .5 slot
Grout : CEMENT from 5 to 30.
Size hole below casing: 42"

Water from alluvial at 25' to 97°'.
Static level 15' below casing top which is 0' above GL
Pumping level 22' when pumping at 826 gpm for 5 hours

Permanent pump installed at 60' on , with a capacity of

Driller's Log filed

Location source: Location from permit

Permit Date: August 26, 1983 Permit #: 104

22

26

600 gpm

053

122

26

88"

88

COMPANY Ruester, John T.
FARM Central Il Public Serv.Co.
DATE DRILLED October 28, 1983 NO. 4

ELEVATION 440GL COUNTY NO. 33867

LOCATION 350'S line, 150'W line of SE SW SE
LATITUDE 39.129677 LONGITUDE -87.654832

COUNTY Crawford API 120333386700

17

- 8N

- 11w

TSD 000172




i

-

Py
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Water Well Top Bottom
__brown clay,very soft 0 20

‘\

jray clay very soft N .20 .25

crs sand & gravel w/bldr @ 40'{wtr brg) 25 54

gravel w/boulders very loose(wtr brg) 54 75

medium/fine sand very loose (wtr brg) 75 50

bedrock at 90 90

Total Depth S0

Casing: 42" from -1' to 30!

26" from -1' to 57

Screen: 30' of 26" diameter 6 slot

Water from sand & gravel at 25' to B7°'.

Static level 18' below casing top which is 2' above GL

Pumping level 24' when pumping at 825 gpm for 3 hours

Driller's Log filed

Sample set # 60350 (0' - 85') Received: June 1, 1976

Location source: Location from permit

)

)

Permit Date: May 18, 1976 Permit #: 47367

COMPANY  owner L

FARM C.I.P.S.-Hutsonville Unit :

DATE DRILLED May 25, 1576 NO. 3

ELEVATION 440TM COUNTY NO. 29913

LOCATION 1350'S line, 1630'E line of SE

LATITUDE 39.1259678 LONGITUDE -87.654686

COUNTY Crawford API 120332991300 17 - 8N - 11w

————
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Private Water Well Top Bottom

. sandy clay 0 5
v}and & gravgl 5 8

B _gray hardpan : 8 15
gray sandstone 15 51
gry shale 51 64
coal 64 68
gray shale 68 90
Total Depth 90
Casing: 5" PVC SDR 21 from -2' to 90!

Grout: BENTONITE from 0 to 30.

Water from sandstone at 15' to 51°'.

Static level 11' below casing top which is 2' above GL
Pumping level 85' when pumping at gpm for 5 hours

Permanent pump installed at 85' on December 24, 2007, with a
capacity of 10 gpm

Address of well: same as above

Location source: Location from permit

R

Permit Date: December 17, 2007 Permit #: 033-7-0

COMPANY Van Gilder, Richard E.

FARM Allison, Jim

DATE DRILLED December 20, 2007 NO.

ELEVATION COUNTY NO. 37411

LOCATION NE NE SE

LATITUDE 39.135033 LONGITUDE -87.66725

COUNTY Crawford API 120333741100 18 - 8N - 11W
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