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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 ¥4, 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 | groundwater quality standards (Title 35, Part 620,
Illinois 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 | 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
groundwater 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 alternatives 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 collect 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 collection 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 low
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
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SITE CONDITIONS

lowland portion of the site and eastern portion of Pond D are underlain by 90 feet of alluvium in the
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, MW115, 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 are monitored for Pond D (Table 2-5). The shale underlying the upland sandstone
and the silts and clays of the fine grained alluvium separate 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 Illinois Class |
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 a reliable indicator of coal ash leachate.

High TDS may be observed at sites where coal ash leachate migration occurs, because high TDS
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concentrations reflect elevated concentrations of soluble ash constituents such as calcium, potassium,
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 | 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;
] Minimize infiltration of rain and snowmelt to the coal ash within Pond D; and
[ 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.

] Effectiveness: Effectiveness refers to the ability of the alternative to achieve the three
closure objectives.

pond d closure alternatives report NATURAL
3-1 RESOURCE
TECHNOLOGY



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 alternative 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:

] Site monitoring with no groundwater collection;
] Groundwater collection trench; and
] 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

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

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

process because they are technologically 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.

pond d closure alternatives report NATURAL
3-3 RESOURCE
TECHNOLOGY



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.

] 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 107 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.
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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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IDENTIFICATION AND SCREENING OF CLOSURE ALTERNATIVES

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 break 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 effective as 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

[] Route surface water east towards the Wabash River;
] 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:

n Total Capital Cost: $4,700,000

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

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

] Projected 30-year Cost in 2005 Dollars: $6,260,000
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Box Whisker Plot - 1 Parameter, Multi Location
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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.



Box Whisker Plot - 1 Parameter, Multi Location
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Figure 2-18c. Box-whisker plot showing manganese concentrations in the upper migration
zone from 2002 through 2008. MW1 and MW10 are upgradient wells.
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Figure 2-18d. Box-whisker plot showing TDS concentrations in the upper migration zone
from 2002 through 2008. MW1 and MW10 are upgradient wells.



Box Whisker Plot - 1 Parameter, Multi Location
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Figure 2-19a. 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 2-19c. Box-whisker plot showing manganese concentrations in the deep alluvial
aquifer from 2002 through 2008.
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Figure 2-19d. 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.: 1954/2.3
Hutsonville Power Station BY: AAS/KIB  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

(ft) (ft) (ft, MSL?) (ft, BGS?) (ft, BGS) (ft, BGS) (ft, MSL)
SB-101 4325 5483 440 no water sample unknown >34.5 <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 29.0 412.6
SB-104 -0 -0 -0 no water sample unknown 11.0 -2
SB-105 -0 -0 -0 no water sample unknown 9.0 -0
SB-106 -0 -0 -0 no water sample unknown >24.5 -2
GP-1 3586 4366 460 17°8 14 17.3 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 11.3 441.9
GP-6 3981 3754 453 10 6 10.5 442.5
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 21.0 432.4
GP-10 4779 4701 454 12 6 14.3 439.5
GP-11 4534 4399 453 10 5 13.0 439.5
GP-12 4325 4346 451 9 4 9.5 441.3
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 18.0 431.8
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 23.8 422.2
GP-19 (6) (6) ~440 no water sample 10 >32 <410
GP-20 3805 5099 451 21 3 21.0 429.7
GP-21 3594 5239 451 22 3 36.5 414.2
GP-22 4373 5285 459 118 >11.5 115 447.2
GP-23 4203 5273 461 22 7 34.0 426.7
LP-1* 4405 3961 466 7.3 1 - -
LP-2* 4502 3815 466 8 1 - -
MW-11R 3217 4655 441 5.5-15.5 14 16.0 424.9
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 feet in 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 elevation 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 2-2 - Monitoring Well Locations, Elevations, Depth to Bedrock, and Screened Formation
Pond D Closure Alternatives Report NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: AAS/ PAR/KJB  CHKD BY: RIC/CAR/EIT
Ameren Services DATE: 0-11/01, U-5/05, U-4/09
Surface TOC! Total Depthto Bedrock  Bedrock

Date Northing ~ Easting  Elevation Elevation Well Depth Bedrock Elevation Penetration Screened
Well Drilled (ft)* (ft)* (ft, MSL?)  (ft, MSL)  (ft, BGS) (ft, BGS) (ft, MSL) (ft) Formation®
MW-1 2/14/1984 5606 2964 455.8 459.22 8.9 6.3 449.5 2.7 sand, ss
MW-2 2/10/1984 4087 3594 452.9 455.85 18.1 >21 -- 0 s&g
MW-3 2/9/1984 3865 3957 453.6 455.15 10.8 10.3 443.3 0.5 s&g
MW-3D 10/6/1998 3860 3952 453.6 455.28 25.1 10.5 443.1 15.0 Ss
MW-4 2/13/1984 4351 4164 453.9 457.02 12.3 10.7 443.2 2.5 s&g, ss
MW-5 2/13/1984 4822 4249 452.2 455.02 17.9 17.7 434.5 1.4 s&g, ss
MW-6 2/9/1984 3095 4818 438.9 443.70 115 8.5 430.4 3.0 s&g, ss
MW-7 2/8/1984 3166 5675 438.1 442.78 25.1 >25 -- 0 Si s&g
MW-7D 10/5/1998 3176 5676 437.5 438.68 44.3 >44 -- 0 si s&g
MW-8 2/7/1984 4081 5469 440.0 443.97 225 >21.5 -- 0 si sand
MW-9 2/14/1984 5408 5205 451.8 454.78 18.4 16.3 435.5 24 si s&g, ss
MW-10 10/7/1998 4730 2560 452.8 454.40 10.7 7.5 445.3 3.5 si s&g, ss
MW-10D 10/7/1998 4729 2565 452.7 454.66 21.3 7.5 445.2 14.0 Ss
MW-11R 10/3/2001 3217 4655 440.9 443.55 155 16.0 424.9 0 s&g
MW-14 10/3/2001 2812 5326 440.9 443.35 33.0 >39 -- 0 s&g
MW-115D 5/1/2004 898053 1176882 438.4 440.80 87.0 90 348.4 15 gravel
MW-115S 5/1/2004 898047 1176886 438.4 440.89 35.0 90 348.4 0 s&g
MW-121 10/2/2001 3717 5605 437.8 440.59 39.0 >39.5 -- 0 s&g
Notes:
1. TOC = top of casing

. BGS = below ground surface; MSL = mean sea level.

a b~ 0N

. Does not include temporary and abandoned wells.
are state plane.
: not determined

1954 Closure Alternatives Report Tables

Table 2-2

. s&g = sand and gravel, si = silty, ss = sandstone, cl=clayey.
. Location coordinates for wells installed through 2001 based on plant coordinate system. Coordinates for wells installed in 2004

lofl
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Table 2-3 - Monitoring Well Completion Details
Pond D Closure Alternatives Report NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: AAS/ PAR/KJB  CHKD BY: RIC/ CAR/ EJT
Ameren Services DATE: 0-11/01, U-5/05, U-4/09
Screen Screen Bentonite Annular Concrete PVC
Screen Top Bottom Screen Casing/ Filter Pack  Fine Sand Chip Seal Collar Casing Gallons Depthto  water Level
Top Depth Elevation Elevation  Length Screen Elevation® Thickness® Thickness® Thickness* Thickness® Stickup (ft, ~ Water Wwater’ Elevation’
Well (ft, BGSY) (fth (ft) (ft) Type (ft) (ft) (ft) (ft) AGSY  Purged®®  (ft, TOCY (ft)
MW-1 4.0 455.3 450.32 5.0 2"1.D. PVC 447.4-453.5 1.5 1.5 3.4 7.43 451.79
MW-2 5.0 450.8 437.75 13.0 2"1.D. PVC 431.8-449.3 -- -- 2 2 3.0 -- 8.67 447.18
MW-3 4.4 449.4 444.35 5.0 2"1.D. PVC 442.7-448.1 -- -- 2 2 1.5 -- 7.64 447.51
MW-3D 18.4 435.2 430.18 5.0 2"1.D. PVC 428.2-436.7 1 1 14 3 1.7 20 7.91 447.37
MW-4 5.0 452.2 44472 7.5 2"1.D. PVC 441.0-450.4 -- -- 2 2 3.1 -- 9.72 447.30
MW-5 5.0 450.1 437.12 13.0 2"1.D. PVC 433.1-448.3 -- - 2 2 2.8 - 8.46 446.56
MW-6 5.0 438.6 432.20 6.4 2"1.D. PVC 427.5-434.9 -- -- 2 2 4.8 -- 10.83 432.87
MW-7 15.0 427.7 417.68 10.0 2"1.D. PVC 412.9-423.9 -- -- 2 2 4.7 -- 10.71 432.07
MW-7D 38.2 399.4 394.38 5.0 2"1.D. PVC 392.5-402.5 3 -- 32 3 1.1 27 10.81 427.87
MW-8 16.5 426.5 421.47 5.0 2"1.D. PVC 417.9-423.9 -- -- 2 2 4.0 -- 16.05 427.92
MW-9 8.5 446.4 436.38 10.0 2"1.D. PVC 433.2-444.0 -- -- 2 2 3.0 -- 7.59 447.19
MW-10 4.1 448.7 443.70 5.0 2"1.D. PVC 441.9-448.9 -- 1 4 -- 1.6 20 3.10 451.30
MW-10D 14.3 438.4 433.36 5.0 2"1.D. PVC 431.4-438.9 1 1 14 - 2.0 12 3.68 450.98
MW-11R 2.8 438.1 428.05 10.0 2"1.D. PVC 424.9-436.4 1 -- 4 -- 2.7 120 13.55 430.00
MW-14 25.5 415.4 410.35 5.0 2"1.D. PVC 401.9-414.9 2 -- 24 - 2.4 150 18.23 425.12
MW-115D 82 356.4 351.40 5.0 2"1.D. PVC 350.4-357.4 1 3.0 28 -- 2.4 135 15.48 425.32
MW-115S 30 408.4 403.40 5.0 2"1.D. PVC 402.4-409.4 1 -- 80 - 2.5 40 15.55 425.34
MW-121 31.2 406.6 401.59 5.0 2"1.D. PVC 397.8-405.8 2 - 30 -- 2.8 120 16.30 424.29
Notes:

1. TOC = top of well casing; BGS = below ground surface; AGS = above ground surface.

Annular seal thickness includes bentonite-cement grout and bentonite pellets/chips.

a s wn

o

Volume removed during well development.

7. Depth to groundwater measured on 11/12/98 except as follows: 10/3/01 for wells MW-11R, MW-14 and TW; 9/14/04 for the TW-100 series wells.

2]

. Does not include temporary and abandoned wells.
: Not present or unknown.

1954 Closure Alternatives Report Tables
Table 2-3

All elevations have been adjusted to match information collected during October 2001 survey of the monitoring wells.
Data on fine sand thickness, bentonite chip thickness, and gallons of water purged were only available for wells installed since 1998.

lofl

Concrete collar was not installed at shallow 1998 wells and all wells installed in 2001 in order to maximize annular seal. Concrete collars were also not installed
around 2004 wells due to their anticipated abandonment within approximately 18 months.
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Table 2-4 - Monitoring Well Slug Test Results
Pond D Closure Alternatives Report NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: AAS/PAR/KJB CHKD BY: RIC/ CAR/ EJT
Ameren Services DATE: 0-11/01, U-5/05, U-4/09
well Hydraulic Conductivity (fymin) ~ HYdraulic Conductivity Geologic Unit
(cm/s)

Mw-1* 8.0E-05 4.1E-05 Sand & Sandstone
Mw-3! 5.2E-02 2.7E-02 Silty Sand & Gravel
MwW-3D" 1.1E-03 5.4E-04 Sandstone
MW-51 1.6E-02 8.0E-03 Silty Sand & Gravel

Clayey Gravel, Silty Sand,

1 | -
MW-6 6.3E-02 3.2E-02 Sandstone
MW-71 5.1E-04 2.6E-04 Sandy Silt, Sand & Gravel
MW-7D* 9.5E-02 4.8E-02 Silty Sand & Gravel
MW-9* 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-1312 3.5E-02 1.8E-02 Clayey Sand & Gravel
MW-121" 4.7E-02 2.4E-02 Sand
MW-115D" 2.3E-02 1.2E-02 Gravel with Sand
MW-11553 1.8E-01 9.3E-02 Gravel to Sand
TW-116" 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.
rN:ﬂURAl
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Table 2-5 - Monitoring Well Programs, Monitored Aquifers, and Positions Relative to Pond D

Pond D Closure Alternatives Report NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY:BRH CHKD BY: EJT
Ameren Services DATE: 0-4/09

Well Monitoring Program Aquifer Position Relative to Pond D
MW-1 Ponds A and D Upper Migration Zone Upgradient
MW-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

1954 Closure Alternatives Report Tables
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April 9, 2009

9:53:32 AM
Hutsonville Ash Impoundment
Table2-6a. Groundwater Monitoring Results: Pond D Upper Migration Zone, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId

Mw1 01/14/2002 0.170 58.000 [0.180] 7.300 57.000 290.000
02/25/2002 0.150 44.000 0.069 7.770 43.000 270.000
03/25/2002 0.150 35.000 0.098 40.000 190.000
04/23/2002 0.150 33.000 0.130 7.430 37.000 220.000
05/23/2002 0.170 42.000 [0.420] 7.380 25.000 240.000
06/27/2002 0.098 74.000 [0.690] 7.450 24.000 290.000
07/30/2002 0.110 96.000 0.091 7.410 30.000 390.000
08/31/2002 0.160 96.000 0.014 7.510 63.000 450.000
09/17/2002  02092695-1 0.150 99.000 0.042 7.530 68.000 440.000
10/17/2002 0.310 160.000 0.019 80.000 450.000
11/21/2002 0.140 90.000 0.150 7.120
11/25/2002 7.200 49.000 360.000
12/11/2002  02122282-1 0.180 96.000 [0.270] 7.090 39.000 370.000
01/08/2003  03011887-1 0.140 67.000 0.003 7.190 84.000 300.000
02/05/2003  03021653-1 0.140 76.000 0.053 7.210 87.000 340.000
03/17/2003  03032351-1 0.120 41.000 0.003 7.460 48.000 180.000
04/07/2003  03041847-1 0.140 37.000 0.001 7.850 38.000 210.000
05/05/2003  03051599-1 0.140 40.000 0.014 7.470 37.000 200.000
06/02/2003  03061314-1 0.110 56.000 0.072 7.600 25.000 270.000
07/07/2003  03071766-1 0.092 85.000 [0.240] 7.318 20.000 330.000
08/04/2003  03081508-1 0.110 85.000 0.047 7.500 19.000 320.000
10/06/2003  03101729-1 0.093 80.000 0.070 7.200 17.000 320.000
11/03/2003  03111368-1 0.093 78.000 0.120 7.000 16.000 340.000
12/01/2003  03121269-1 0.160 75.000 0.013 7.100 50.000 370.000
01/05/2004  04011364-1 0.100 60.000 0.041 7.090 40.000 260.000
02/09/2004  04021831-1 0.150 42.000 0.025 7.500 40.000 190.000
03/02/2004  04031476-1 0.110 46.000 0.032 7.400 32.000 240.000
04/04/2004  04041354-1 0.120 40.000 0.044 7.500 35.000 210.000
05/04/2004  04051491-1 0.100 55.000 [0.280] 7.300 15.000 260.000
06/01/2004  04061297-1 0.067 77.000 [0.220] 7.300 15.000 290.000

MANAGES



April 9, 2009

9:53:32 AM
Hutsonville Ash Impoundment
Table2-6a. Groundwater Monitoring Results: Pond D Upper Migration Zone, 2002-2008
Date Range: 01/01/2002 to 12/31/2008

Mw1 07/12/2004  04072337-1 0.082 85.000 [0.210] 7.200 18.000 350.000
08/02/2004  04081328-1 0.099 86.000 [0.170] 7.200 15.000 330.000
09/13/2004  04092601-1 0.098 80.000 0.100 7.600 20.000 370.000
10/04/2004  04101561-1 0.140 85.000 0.047 7.300 18.000 340.000
11/08/2004  04112264-1 0.110 85.000 0.130 7.200 35.000 360.000
12/06/2004  04121931-1 0.140 84.000 [0.260] 7.200 51.000 300.000
01/03/2005  05011545-1 0.170 48.000 [0.180] 7.300 42.000 260.000
02/23/2005  05023558-1 0.200 38.000 [0.180] 7.220 34.000 200.000
03/14/2005  05032818-1 0.130 40.000 [0.300] 7.260 26.000 180.000
04/19/2005  05043119-1 0.140 54.000 [0.200] 7.260 32.000 230.000
05/04/2005 0.140 56.000 [0.760] 7.080 17.000 210.000
06/19/2005 0.120 90.000 [0.520] 7.260 26.000 290.000
07/18/2005 0.130 97.000 [0.210] 6.900 23.000 280.000
08/08/2005 0.093 86.000 0.046 6.990 25.000 340.000
09/12/2005 0.140 95.000 [0.230] 6.900 39.000 420.000
10/04/2005 0.110 120.000 0.130 7.010 48.000 300.000
11/01/2005 0.140 86.000 0.140 6.740 53.000 380.000
12/05/2005 0.110 84.000 0.016 6.670 32.000 340.000
01/09/2006 0.100 91.000 0.048 6.570 27.000 340.000
02/07/2006 0.110 61.000 0.005 6.700 71.000 300.000
03/06/2006 0.110 66.000 0.008 6.900 80.000 300.000
04/11/2006 0.160 44.000 0.007 7.500 39.000 190.000
05/23/2006 0.120 69.000 0.049 7.500 31.000 300.000
06/12/2006 0.100 88.000 [0.320] 7.150 26.000 350.000
07/10/2006 0.120 85.000 0.055 7.200 29.000 350.000
08/07/2006 0.120 88.000 0.052 7.000 31.000 380.000
09/11/2006 0.100 94.000 0.003 7.000 38.000 380.000
10/04/2006 0.110 84.000 0.082 6.900 26.000 330.000
11/06/2006 0.110 91.000 [0.200] [6.400] 49.000 410.000
12/05/2006 0.130 65.000 0.120 7.000 44.000 280.000

01/08/2007 7.000

02/12/2007 7.000

03/21/2007 6.900
07033395-1 0.140 43.000 0.100 29.000 200.000
04/09/2007 0.140 41.000 [0.170] 26.000 200.000
05/06/2007 0.130 42.000 [0.420] 21.000 220.000
06/11/2007 0.098 89.000 [0.620] 6.800 9.900 350.000
07/09/2007 0.100 77.000 [0.280] 7.000 18.000 290.000

MANAGES



April 9, 2009

9:53:32 AM
Hutsonville Ash Impoundment
Table2-6a. Groundwater Monitoring Results: Pond D Upper Migration Zone, 2002-2008
Date Range: 01/01/2002 to 12/31/2008

Mw1 08/08/2007 0.096 88.000 0.140 7.100 14.000 340.000
09/10/2007 0.100 95.000 0.002 6.900 17.000 370.000

10/15/2007 7.000
07103111-1 0.150 94.000 0.084 33.000 360.000
11/05/2007 0.120 96.000 0.032 6.700 38.000 350.000
12/10/2007 6.600 380.000
07122239-1 0.120 96.000 0.042 29.000 380.000

01/07/2008 6.800
08011897-1 0.092 73.000 0.050 54.000 330.000

02/18/2008 7.100
08022938-1 0.098 53.000 0.048 39.000 230.000

03/10/2008 [6.100]
08032268-1 0.093 47.000 0.046 33.000 240.000

04/07/2008 6.800
08042166-1 0.120 33.000 0.007 22.000 170.000

05/12/2008 7.000
08052529-1 0.160 43.000 0.130 25.000 200.000

06/10/2008 6.800
08062618-1 0.180 37.000 0.025 16.000 160.000

07/08/2008 6.900
08072242-1 0.150 73.000 [0.180] 26.000 320.000

08/11/2008 6.700
08082425-1 0.130 92.000 [0.220] 21.000 340.000

09/08/2008 6.800
08092188-1 0.100 82.000 0.025 25.000 330.000

10/06/2008 7.100
08101954-1 0.110 93.000 0.110 33.000 340.000

11/04/2008 7.000
08111694-1 0.110 91.000 0.044 45.000 380.000

12/02/2008 [6.100]
08121591-1 0.130 86.000 0.150 43.000 360.000

MANAGES



April 9, 2009

9:53:32 AM
Hutsonville Ash Impoundment
Table2-6a. Groundwater Monitoring Results: Pond D Upper Migration Zone, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
MW10 01/14/2002 0.160 94.000 0.017 32.000 370.000
06/30/2002 370.000
09/17/2002  02092695-7 0.098 90.000 0.100 7.110 31.000 380.000
12/19/2002  02123013-5 0.200 86.000 0.004 7.060 38.000 330.000
02/05/2003  03021653-8 0.079 76.000 0.001 7.210 38.000 310.000
05/05/2003  03051599-6 0.076 80.000 0.002 7.200 38.000 270.000
07/07/2003  03071766-7 0.092 89.000 0.022 7.200 44.000 340.000
10/13/2003  03102279-5 0.120 100.000 0.019 7.000 36.000 450.000
03/02/2004  04031476-6 0.064 100.000 0.008 7.100 31.000 410.000
04/04/2004  04041382-3 0.086 100.000 0.029 7.100 29.000 390.000
08/03/2004  04081328-10 0.130 120.000 0.045 7.000 29.000 450.000
10/04/2004  04101561-10 0.160 110.000 0.040 7.100 31.000 470.000
03/14/2005  05032818-9 0.150 93.000 0.008 7.100 33.000 400.000
04/19/2005  05043119-7 0.068 130.000 0.024 6.950 32.000 430.000
03/06/2006 6.800
06/20/2006 7.070
07/10/2006 7.000
11/06/2006 [6.400]
03/21/2007  07033395-6 0.085 86.000 0.002 32.000 330.000
06/11/2007 6.900
08/08/2007 7.000
11/12/2007 7.100
03/11/2008 [5.900]
08032485-1 0.059 80.000 0.002 23.000 300.000
06/23/2008 6.900
08064092-2 0.140 85.000 0.014 26.000 310.000
09/15/2008 6.700
10/21/2008 6.900
08103771-1 0.350 95.000 0.007 24.000 350.000

MANAGES



April 9, 2009

9:53:32 AM
Hutsonville Ash Impoundment
Table2-6a. Groundwater Monitoring Results: Pond D Upper Migration Zone, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
MW11R 01/14/2002 [3.700] 240.000 [2.800] [730.000] [1,300.000]
06/30/2002 1,200.000
09/19/2002  02092792-4 [6.600] 150.000 [3.400] 7.150 390.000 850.000
12/13/2002  02122525-3 [7.000] 250.000 [0.880] 7.090 [690.000] [1,300.000]
03/18/2003  03032481-4 [5.600] 220.000 [0.380] 7.000 [590.000] 1,100.000
05/12/2003  03052186-4 [5.800] 220.000 [0.590] 7.200 [590.000] 1,100.000
08/04/2003  03081508-8 [2.600] 220.000 [0.520] 7.200 [650.000] 1,200.000
10/13/2003  03102279-6 [2.800] 220.000 [0.700] 6.700 [650.000] 1,200.000
02/23/2004  04022960-4 [2.800] 240.000 [1.200] [6.000] [720.000] 1,200.000
04/04/2004  04041354-8 [4.900] 240.000 [0.270] 6.800 [650.000] [1,300.000]
07/12/2004  04072337-9 [5.800] 260.000 [0.320] [670.000] [1,300.000]
11/08/2004  04112264-8 [8.000] 230.000 [0.240] 6.800 [650.000] [1,300.000]
01/04/2005  05011545-9 [4.300] 290.000 [0.850] 6.700 [680.000] [1,300.000]
03/13/2006 [6.300]
06/20/2006 6.830
08/07/2006 6.800
10/25/2006 6.800
02/27/2007 [6.100]
06/20/2007 6.700
07/11/2007 6.600
11/12/2007 6.900
03/11/2008  08032485-4 [18.000] 240.000 [0.370] [580.000] 1,100.000
03/12/2008 6.900
06/23/2008 6.700
08064092-4 [15.000] 260.000 [0.910] [590.000] 1,200.000
09/08/2008  08092188-6 [10.000] 140.000 [0.450] [640.000] [1,300.000]
09/15/2008 6.600
10/14/2008 7.000

MANAGES



April 9, 2009

9:53:32 AM
Hutsonville Ash Impoundment
Table2-6a. Groundwater Monitoring Results: Pond D Upper Migration Zone, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
MW6 01/14/2002 [15.000] 130.000 [1.400] 270.000 740.000
06/30/2002 710.000
09/19/2002  02092792-1 [15.000] 130.000 [3.600] 7.000 200.000 690.000
12/13/2002  02122525-1 [16.000] 130.000 [1.300] 6.910 240.000 640.000
03/18/2003  03032481-3 [11.000] 170.000 0.007 6.700 [450.000] 880.000
05/12/2003  03052186-3 [8.200] 150.000 0.004 7.000 360.000 880.000
08/04/2003  03081508-6 [13.000] 150.000 0.080 7.000 330.000 780.000
10/13/2003  03102279-1 [15.000] 140.000 [0.290] 6.900 300.000 770.000
02/23/2004  04022960-7 [14.000] 150.000 [0.880] 7.400 310.000 790.000
04/04/2004  04041354-6 [11.000] 140.000 [0.890] 6.900 310.000 810.000
07/12/2004  04072337-7 [12.000] 160.000 [1.700] 360.000 900.000
11/08/2004  04112264-6 [14.000] 140.000 [0.590] 6.700 380.000 900.000
01/04/2005  05011545-7 [15.000] 140.000 [0.970] 7.200 380.000 890.000
03/13/2006 6.800
06/20/2006 6.840
08/07/2006 6.700
10/25/2006 6.500
02/27/2007 6.500
06/20/2007 6.600
07/11/2007 6.900
11/12/2007 6.800
03/11/2008 [6.200]
08032485-3 [15.000] 190.000 0.083 [460.000] 930.000
06/23/2008 6.800
08064092-1 [16.000] 200.000 [0.420] [510.000] 980.000
09/15/2008 6.700
10/14/2008 6.700

MANAGES



April 9, 2009

9:53:32 AM
Hutsonville Ash Impoundment
Table2-6a. Groundwater Monitoring Results: Pond D Upper Migration Zone, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
MW7 01/15/2002 [2.300] 150.000 0.100 220.000 770.000
07/01/2002 720.000
09/18/2002  02092792-7 [2.200] 180.000 0.052 6.890 240.000 760.000
12/19/2002  02123013-2 [2.500] 180.000 [0.220] 6.910 250.000 790.000
03/19/2003  03032570-1 0.500 130.000 0.020 7.000 160.000 570.000
06/02/2003  03061314-6 1.800 150.000 0.024 7.300 220.000 790.000
08/11/2003  03082176-1 [2.100] 170.000 0.018 7.020 220.000 790.000
10/13/2003  03102279-2 [2.200] 180.000 0.120 7.000 240.000 820.000
02/23/2004  04022960-5 [2.100] 190.000 0.022 6.900 280.000 880.000
04/19/2004  04042676-1 2.000 180.000 0.051 6.800 310.000 970.000
08/02/2004  04081328-6 2.000 200.000 [0.160] 6.800 310.000 950.000
10/04/2004  04101561-7 [2.600] 210.000 0.120 6.900 300.000 1,000.000
03/15/2005  05032818-6 1.400 150.000 0.012 7.050 220.000 730.000
03/27/2006 [6.400]
06/26/2006 6.680
10/09/2006 6.700
02/19/2007 6.700
06/20/2007 6.600
09/10/2007 7.000
10/22/2007 7.100
06/29/2008 6.900
08071070-1 1.700 190.000 0.095 250.000 800.000
09/15/2008 6.800
10/08/2008 6.700
08102352-1 1.700 200.000 0.078 280.000 860.000

MANAGES



April 9, 2009

9:53:32 AM
Hutsonville Ash Impoundment
Table2-6a. Groundwater Monitoring Results: Pond D Upper Migration Zone, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
Mw8 01/15/2002 [14.000] 330.000 [3.200] [790.000] [1,800.000]
07/01/2002 [1,400.000]
09/19/2002  02092792-2 [10.000] 320.000 [3.800] 6.920 [790.000] [1,300.000]
12/19/2002  02123013-4 [11.000] 320.000 [3.600] 6.970 [740.000] [1,600.000]
03/17/2003  03032351-2 [12.000] 390.000 [2.900] 7.000 [960.000] [1,700.000]
06/18/2003  03062696-1 [12.000] 360.000 [2.500] 7.400 [940.000] [1,800.000]
08/11/2003  03082176-3 [14.000] 360.000 [2.500] 7.093 [960.000] [1,800.000]
10/13/2003  03102279-4 [13.000] 370.000 [2.200] 7.100 [930.000] [1,800.000]
02/23/2004  04022960-8 [13.000] 340.000 [4.700] 7.000 [820.000] [1,800.000]
04/19/2004  04042676-3 [12.000] 310.000 [2.300] 7.000 [870.000] [1,800.000]
08/02/2004  04081328-8 [11.000] 300.000 [2.100] 6.900 [800.000] [1,500.000]
10/04/2004  04101561-8 [12.000] 200.000 [2.300] 6.900 [620.000] 1,200.000
03/16/2005  05032818-8 [13.000] 310.000 [2.200] 7.440 [940.000] [1,600.000]
03/27/2006 6.900
06/19/2006 6.850
07/10/2006 6.900
10/04/2006 6.900
02/12/2007 6.900
05/13/2007 6.800
07/09/2007 7.000
10/22/2007 7.000
06/29/2008 6.700
08071070-3 [18.000] 320.000 [3.000] [770.000] [1,500.000]
07/21/2008 6.800
08073732-2 [16.000] 330.000 [2.500] [750.000] [1,600.000]
10/08/2008 [6.300]
08102352-3 [14.000] 310.000 [2.400] [740.000] [1,400.000]

MANAGES



April 9, 2009

9:55:45 AM
Hutsonville Ash Impoundment
Table2-6b. Groundwater Monitoring Results: Pond D Deep Alluvial Aquifer, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
MW115D 04/11/2005  05042061-3 0.022 59.000 [0.730] 7.410 55.000 320.000
06/26/2006 7.400
10/09/2006 7.400
02/19/2007 7.200
06/20/2007 7.400
09/12/2007 7.100
10/22/2007 7.200
06/29/2008 7.200
08071070-5 0.100 57.000 0.008 34.000 240.000
09/16/2008 7.200
08093137-2 0.054 68.000 [0.760] 38.000 330.000
10/14/2008 7.000

MANAGES



April 9, 2009

9:55:45 AM
Hutsonville Ash Impoundment
Table2-6b. Groundwater Monitoring Results: Pond D Deep Alluvial Aquifer, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
MW115S 04/11/2005  05042061-4 0.020 75.000 [0.200] 7.500 46.000 340.000
06/26/2006 7.160
10/09/2006 7.100
02/19/2007 6.700
06/20/2007 7.000
09/12/2007 7.300
10/22/2007 7.500
06/29/2008 7.300
08071070-6 0.083 57.000 [0.610] 31.000 250.000
09/16/2008 7.200
08093137-3 0.065 75.000 [3.300] 14.000 350.000
10/08/2008 7.100
08102352-6 0.110 67.000 [1.200] 43.000 310.000

MANAGES



April 9, 2009

9:55:45 AM
Hutsonville Ash Impoundment
Table 2-6b. Groundwater Monitoring Results: Pond D Deep Alluvial Aquifer, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
MW121 01/15/2002 0.110 70.000 [2.000] 34.000 340.000
09/19/2002  02092792-6 0.082 77.000 [1.400] 7.430 40.000 340.000
12/19/2002  02123013-8 0.067 78.000 [1.200] 7.310 38.000 340.000
03/17/2003  03032351-3 0.200 83.000 [0.930] 7.300 65.000 340.000
06/17/2003  03062509-1 0.052 74.000 [0.820] 7.600 62.000 370.000
08/11/2003  03082176-5 0.110 71.000 [1.100] 7.484 52.000 310.000
10/13/2003  03102279-9 0.075 56.000 [0.760] 7.500 30.000 280.000
02/23/2004  04022960-1 0.085 86.000 [2.100] 7.300 27.000 470.000
04/19/2004  04042676-5 0.099 72.000 [1.200] 7.300 19.000 340.000
08/02/2004  04081328-9 0.180 72.000 [1.400] 7.400 24.000 350.000
10/04/2004  04101561-12 0.084 77.000 [1.400] 7.400 23.000 350.000
03/16/2005  05032818-13 0.060 57.000 [0.640] 7.440 34.000 250.000
03/27/2006 7.000
06/19/2006 7.350
07/10/2006 7.580
10/04/2006 7.200
02/12/2007 7.280
05/13/2007 7.200
07/09/2007 7.400
10/22/2007 7.000
06/29/2008 7.000
08071070-4 0.180 51.000 [0.640] 33.000 210.000
07/21/2008 6.800
08073732-5 0.086 50.000 [0.680] 23.000 230.000
10/08/2008 6.800
08102352-5 0.120 58.000 [0.680] 18.000 260.000

MANAGES



April 9, 2009

9:55:45 AM
Hutsonville Ash Impoundment
Table 2-6b. Groundwater Monitoring Results: Pond D Deep Alluvial Aquifer, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
MW14 01/14/2002 1.400 170.000 [0.380] 230.000 780.000
06/30/2002 900.000
09/18/2002  02092792-9 0.190 180.000 [0.530] 7.000 230.000 790.000
12/13/2002  02122525-5 0.570 180.000 [0.500] 6.920 210.000 740.000
03/18/2003  03032481-5 0.730 160.000 [0.510] 7.000 120.000 570.000
05/12/2003  03052186-5 1.000 180.000 [0.480] 7.000 230.000 830.000
08/11/2003  03082176-4 0.400 160.000 [0.410] 7.345 180.000 740.000
10/13/2003  03102279-8 0.630 170.000 [0.510] 7.300 200.000 810.000
02/23/2004  04022960-3 1.400 180.000 [0.430] 6.800 190.000 810.000
04/04/2004  04041354-7 1.500 170.000 [0.400] 6.900 190.000 780.000
08/03/2004  04081328-12 1.000 180.000 [0.450] 6.900 200.000 810.000
11/08/2004  04112264-10 1.100 170.000 [0.510] 6.900 180.000 760.000
03/15/2005  05032818-12 0.880 160.000 [0.350] 6.920 220.000 780.000
03/13/2006 6.800
06/20/2006 7.500
10/25/2006 6.600
02/27/2007 6.800
05/13/2007 6.700
09/10/2007 7.200
11/12/2007 6.700
03/17/2008 6.600
08032889-1 0.480 160.000 [0.500] 140.000 650.000
06/23/2008 7.100
08064092-5 0.910 180.000 [0.560] 170.000 690.000
09/16/2008 6.700
08093137-1 0.370 150.000 [0.480] 120.000 650.000
10/21/2008 6.700
08103771-3 0.540 170.000 [0.570] 140.000 670.000

MANAGES



April 9, 2009

9:55:45 AM
Hutsonville Ash Impoundment
Table 2-6b. Groundwater Monitoring Results: Pond D Deep Alluvial Aquifer, 2002-2008
Date Range: 01/01/2002 to 12/31/2008
B, tot, mg/L Ca, tot, mg/L Mn, tot, mg/L pH (field), std S04, tot, mg/L TDS, mg/L
Limit
State Std 2.000 0.150 6.500 - 9.000 400.000 1,200.000
Date
Wwell Id Sampled LabId
MW7D 01/15/2002 0.240 88.000 [0.620] 58.000 420.000
07/01/2002 420.000
09/18/2002  02092792-8 0.083 71.000 [0.750] 7.410 51.000 370.000
12/19/2002  02123013-3 0.140 67.000 [0.750] 7.380 31.000 320.000
03/19/2003  03032570-2 0.089 66.000 [0.760] 7.300 51.000 350.000
06/02/2003  03061314-7 0.088 68.000 [0.680] 7.700 60.000 390.000
08/11/2003  03082176-2 0.140 69.000 [0.660] 7.530 59.000 370.000
10/13/2003  03102279-3 0.110 66.000 [0.640] 7.500 44.000 320.000
02/23/2004  04022960-6 0.110 89.000 [0.770] 7.400 68.000 430.000
04/19/2004  04042676-2 0.067 85.000 [0.830] 7.300 61.000 440.000
08/02/2004  04081328-7 0.091 81.000 [0.570] 7.000 47.000 360.000
10/04/2004  04101561-9 0.210 85.000 [0.660] 7.500 36.000 420.000
03/15/2005  05032818-7 0.062 61.000 [0.450] 7.530 42.000 280.000
03/27/2006 6.800
06/26/2006 7.300
10/09/2006 6.900
02/19/2007 7.200
06/20/2007 7.100
09/10/2007 7.300
10/22/2007 7.300
06/29/2008 7.000
08071070-2 0.680 130.000 [1.600] 75.000 530.000
09/15/2008 7.000
10/08/2008 7.000
08102352-2 0.180 75.000 [0.540] 35.000 320.000

MANAGES



Table 3-1 - Closure Alternatives Screening Summary
Pond D Closure Alternatives Report NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: EJT CHKDBY: BRH
Ameren Services DATE: 4/22/09 DATE: 4/23/09
Category Alternative Description Construction / Implementation Feasibility Effectiveness Relative Cost Carry Forward
Capital | Annual 0 &M (Yes/No)
Groundwater Site Monitoring w/  |Establish groundwater monitoring The groundwater monitoring network is already in place - additional wells can be added as | This option will not prevent off-site migration of impacted groundwater. QUARTERLY MONITORING CURRENTLY NO
Management No Groundwater program for Pond D to evaluate trends in|necessary to enhance the monitoring network. PERFORMED, NO ADDITIONAL COST At a minimum, site monitoring will be
Collection groundwater quality. Quarterly monitoring continues at the site and monitoring would |performed. Additional groundwater
be required for any groundwater management or final cover management alternatives may be
alternative. incorporated with site monitoring.
Collection Trench  |A groundwater collection trench would |A hydraulic analysis would need to be performed to model additional loading to the sluice  |Collection of groundwater and management through Pond B for eventual $800,000 $47,000 YES
be installed south of Pond D to collect |water system and evaluate compliance with the existing NPDES permit for outfall #002. discharge to the Wabash River via outfall #002 will prevent off-site migration of |Cost could increase substantially (2 to 5 |O & M would continue |This alternative could effectively
impacted groundwater. A perforated impacted groundwater. times) if treatment of extracted for an undetermined  |prevent off-site migration of impacted
pipe in the trench would drain by gravity groundwater is required. period groundwater. Capital costs are lower
to sumps containing pumps designed to than other groundwater management
transfer collected groundwater to the alternatives considered.
Interim Pond (Pond B).
Ash Stabilization Ash fill is stabilized and solidified using |Stabilization process would result in a substantial increase in volume (typically 20 - 40 %). |Stabilized/solidified ash monolith would minimize leaching, but concentrations |$20,000,000 $5,000 NO
one of several reagents to form a cement- Bench scale test needed to determine specific applicability and performance for minimal of certain trace constituents, such as selenium, may increase with pH, making Very high cost groundwater O & M costs would be |Capital cost is too high compared to
like matrix (monolith) that immobilizes (leaching of contaminants and may demonstrate that stabilization is not a feasible option. performance difficult to predict. Long term monitoring would be required to management option. similar to those other groundwater management
ash constituents, increases strength, and evaluate effectiveness. associated with a final |alternatives with less technical
decreases permeability. cover. uncertainty and same or better
effectiveness.
Ash Removal and  |Ash is excavated and transported to an  |Excavation involves standard construction equipment. Excavation of saturated ash may Removal of ash is an effective means of source control (i.e., source elimination) |$23,000,000 to $34,000,000 None to $5,000 NO
Disposal, Recycling |appropriate landfill; moved to require shoring, dewatering, and use of dragline bucket or mudcat, and is likely not provided that saturated ash is removed, and removal of saturated ash may be very|Very high capital cost groundwater O & M costs would be |Capital cost is too high compared to
at an Off-Site appropriate sites for recycling; or technically or economically feasible. This alternative would likely require profiling of the ash|difficult due to its depth below the water table. management alternative. Range of costs |associated with those  [other groundwater management
Facility, or excavated and re-used on site. waste for disposal in an appropriate landfill or identification of large-volume users of mixed represents partial removal (saturated ash |for a final cover if alternatives with less technical
Beneficial Re-Use  |Recycling may include incorporation ash. Recycling may require grading or sorting of ash. Based on prior testing, excavated ash only and overburden replacement) to partial excavation was |uncertainty and same or better
into cement, for use in agricultural from Pond D may not meet criteria for beneficial re-use. total removal of ash. Incremental performed. effectiveness.
setting as a source of minerals, or as increases in general fill or ash
flowable fill in slurry form. disposal/recycling costs would cause
significant increases in capital costs for
this alternative.
Pond D Ash is excavated and moved to facilitate [Reconstruction would require excavation and off-site disposal or relocation of all ash in Pond|Reconstruction could be an effective means of source control; however a viable |[NOT EVALUATED NOT EVALUATED
Reconstruction (Ash |reconstruction of impoundment to D. Asdiscussed above, excavation of saturated ash is likely not technically or economically |method for removing ash up to 15 feet below the water table would be needed for|Due to construction feasibility; very high anticipated capital Due to construction feasibility, very
Excavation; Install |minimize infiltration, leachate feasible. Clean fill would have to be placed to re-establish the base of the impoundment at |this option to be seriously considered - effectiveness would be greatly reduced, |costs. high anticipated capital costs, and
Liner and Leachate |generation, and groundwater impacts;  [least 5 feet above the historical high water table. Potential for significant regulatory issues |particularly in terms of preventing off-site migration of impacted groundwater, if potential for significant regulatory
Collection System; |separate ash from water table; and for permitting since reconstruction project could be considered establishing a new disposal  |saturated ash could not be removed. issues.
Ash Replacement)  |control erosion. unit.
Containment Using |A vertical barrier constructed of low-  |A slurry wall may not be feasible between Pond D and the Wabash River due to spatial A low-permeability vertical barrier would not be effective at this site since a NOT EVALUATED NOT EVALUATED
a Low-Permeability |permeability materials would be constraints and buried utilities. Installation of a sheet pile wall may be feasible depending on|competent key-in formation is not present in all areas. Due to lack of effectiveness. This option would not be effective for
Vertical Barrier constructed downgradient or depth. A low-permeability vertical barrier requires a low-permeability key-in formation to groundwater management at this site.
surrounding Pond D. create an effective barrier to groundwater flow. Based on the Slurry Wall Study , prepared by
Hanson Engineers, Inc. (1984), and slug tests performed at the site, the sandstone bedrock
present at the upland portion of the site would not provide a competent key-in formation for a
low-permeability vertical barrier.
Final Cover Geomembrane Pond D is covered with a geomembrane |Geomembranes are readily available and have been installed at other coal ash management |A geomembrane cover would effectively minimize infiltration and resulting $3,900,000 $5,000 YES
to prevent direct contact, control facilities to reduce surface water infiltration and leachate generation. Limitations to leachate generation from Pond D. Additionally, the cover would provide Lowest cost cover alternative meeting  |O & M costs associated|Capital costs are lower than compacted
infiltration of surface water, reduce overcome include raising the subgrade beneath the geomembrane to prevent surface water  |protection from erosion and prevent direct contact with ash. the closure objective of minimizing with maintaining clay, and geomembrane has greater
leachate generation, and provide erosion |from ponding on the final cover and to promote runoff to the Wabash River or the Drainage infiltration. Capital costs sensitive to  |vegetation, 3-foot effectiveness than either the pozzolanic
control. A 3-foot thick soil layer would |Collection Pond (Pond C). surface water management options and |protective soil layer,  |or earthen cover alternatives.
be needed over the geomembrane to related cover grading plans / fill costs. |and repairing erosion
drain infiltrated surface water from damage.
above the geomembrane, protect the
geomembrane from weathering and
maintenance activities on the surface of
the final cover, and support vegetation.

1954 Closure Alternatives Report Tables
Table 3-1 - Screening Summary

lof2

’ NATURAL
‘R‘Jmuxl

TECHNOLOGY



Table 3-1 - Closure Alternatives Screening Summary
Pond D Closure Alternatives Report

Hutsonville Power Station
Ameren Services

NRT PROJECT NO.: 1954/2.3
BY: EJT CHKDBY: BRH

DATE: 4/22/09

DATE: 4/23/09

Category

Alternative

Description

Construction / Implementation Feasibility

Effectiveness

Relative Cost

Capital Annual O &M

Carry Forward
(Yes/No)

Final Cover
(continued)

Compacted Clay

Pond D is covered with compacted clay
to prevent direct contact, control
infiltration of surface water, reduce
leachate generation, and provide erosion
control.

Compacted clay has been installed at other fly ash management facilities to reduce surface
water infiltration and leachate generation. A local source for clay would have to be identified
and may not be available. There would be site grading and drainage limitations to overcome
similar to geomembrane, although less general fill would be required because the compacted
clay layer is thicker than the geomembrane layer.

A compacted clay cover would effectively reduce surface water infiltration
resulting in reduced leachate generation from Pond D. Additionally, similar to a
geomembrane cover, the clay cover would provide protection from erosion and
prevent direct contact with ash.

$4,200,000

Highest cost cover alternative meeting
the closure objective of minimizing
infiltration. When compared to
geomembrane, compacted clay is not a
cost-competitive cover option.

$5,000

O & M costs associated
with maintaining
vegetation, 3-foot
protective soil layer,
and repairing erosion
damage.

NO

Highest cost final cover option.
Additional capital cost not warranted
since geomembrane has similar
feasibility / effectiveness.

Layered Earthen

A layered earth cover is constructed
from on-site earthen materials to prevent
direct contact, reduce infiltration of
surface water, reduce leachate
generation, and provide erosion control.

A layered earthen cover could be readily constructed from on-site materials. There would be
site grading and drainage limitations to overcome similar to geomembrane.

A layered earthen cover will allow more surface water infiltration and resulting
leachate generation from Pond D than a geomembrane or compacted clay cover.
The layered earthen cover would provide erosion control if vegetated property
and would prevent direct contact with ash.

$2,900,000
Lowest cost cover alternative.

$5,000

O & M costs associated
with maintaining
vegetation, 3-foot
protective soil layer,
and repairing erosion
damage.

NO

This alternative is less effective than the
geomembrane and compacted clay
alternatives.

Pozzolanic Fly Ash

Pond D is covered with a pozzolanic fly
ash cover to prevent direct contact,
control infiltration of surface water,
reduce leachate generation, and provide
erosion control. Fly ash would be mixed
with stabilizing reagents (e.g. lime,
Portland cement, Class C fly ash) to
form a cement-like, low-permeability
layer. Constructed with 3 feet of
pozzolanic fly ash mixture (low-
permeability layer) followed by 3 feet of
soil (protective layer).

Construction of a pozzolanic fly ash cover could potentially use fly ash already on site in
Pond A and result in a significant cost savings for materials. Mix design testing was unable

to identify a mix that achieves a permeability lower than 1x10° cm/s with adequate strength.

A pozzolanic fly ash cover would reduce surface water infiltration and leachate
generation from Pond D, provide erosion control, and prevent direct contact with
ash, although not to the same degree as a geomembrane or compacted clay cover.

$4,000,000

Only slightly more expensive than the
geomembrane cover. However, capital
cost for the cover could be evaluated
versus the benefit of creating an protective soil layer,

additional 110,000 yd® capacity in Pond |and repairing erosion
A. damage.

$5,000

O & M costs associated
with maintaining
vegetation, 2-foot

NO

This alternative is less effective than the
geomembrane and compacted clay
alternatives.

Surface Water
Management

Route Surface
Water East Toward
Wabash River

The grade of Pond D would be adjusted
to promote gravity drainage of surface
water toward the Wabash River.

Technically and administratively feasible - the grade of Pond D could be readily adjusted to
route surface water toward the Wabash River. Can be constructed if adequate source(s) of
fill are identified in close proximity to the site.

This would be an effective surface water management option that could be
readily integrated with a final cover.

NOT EVALUATED
Anticipated to be significantly more expensive than routing
surface water to both the east (Wabash River) and west (Pond C).

NO

Routing all surface water to the Wabash
River would require excess fill
compared to other alternatives.

Route Surface
Water West Toward
Pond C

The grade of Pond D would be adjusted
to promote gravity drainage of surface
water toward Pond C.

Technically and administratively feasible - the grade of Pond D could be readily adjusted to
route surface water towards Pond C. Can be constructed if adequate source(s) of general fill
are identified in close proximity to the site. This surface water management option would
require less fill than routing surface water towards the Wabash River. A box culvert has
already been constructed to allow surface water drainage from Pond D to Pond C.

This would be an effective surface water management option that could be
readily integrated with a final cover. If combined with an earthen cover, swales
designed to route surface water may have to be lined with a geomembrane.

NOT EVALUATED
Anticipated to be significantly more expensive than routing
surface water to both the east (Wabash River) and west (Pond C).

NO

Routing all surface water to Pond C
would require excess fill compared to
the other alternatives.

Route Surface
Water East and
West, Towards the
Wabash River and
Pond C

The grade of Pond D would be adjusted
to promote gravity drainage of surface
water on the west side of Pond D toward
Pond C and on the east side of Pond D
to the Wabash River

Technically and administratively feasible - the grade of Pond D could be readily adjusted to
route surface water towards Pond C and the Wabash River. Can be constructed if adequate
source(s) of general fill are identified in close proximity to the site. This surface water
management option would require the least amount of fill to construct. A box culvert has
already been constructed to allow surface water drainage from Pond D to Pond C.

This would be an effective surface water management option that could be
readily integrated with a final cover. If combined with an earthen cover, swales
designed to route surface water may have to be lined with a geomembrane.

SEE FINAL COVER OPTIONS

Fill required for grade adjustment to route surface water drainage
towards Pond C and the Wabash River is already included as part
of the final cover estimates. Actual costs would likely be less
than routing surface water exclusively towards the Wabash River
or Pond C.

YES

This surface water management
alternative requires the least amount of
fill needed to route surface water off of
Pond D; it has been incorporated within
the final cover alternative estimates.
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Table 3-2 - Areal Extent and Volumes of Unsaturated and Saturated Ash In Pond D

Pond D Closure Alternatives Report NRT PROJECT NO.: 1954/2.3

Hutsonville Power Station BY:GRL/EJT/KJB  CHKD BY: CAR/EJT

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

Site Specific Parameters Unit Unlined Ash Impoundment (Pond D)

Total Volume of Ash CY 950,000

Volume of Unsaturated Ash CY 670,000

Volume of Saturated Ash CY 280,000

Areal Extent of Ash SF 966,000
ACRES 22

Areal Extent of Saturated Ash SF 790,000
ACRES 18

Thickness of Unsaturated Ash FT 11-31

Thickness of Saturated Ash FT 5-14

Depth to Bottom of Saturated Ash FT 11-31

Source Notes:

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

2. Based on above estimates: 280,000 yd3 saturated ash (790,000 ft?x 9.5 ft).

3. Total estimated area for ash: areal extent ~ (22 acres) 966,000 ft? average thickness estimated from Geoprobe boring logs (20.9 feet).

4. Based on above estimates: 750,000 yd®ash (966,000 ft* x average thickness) + 80,000 yd® transferred in 2004 + 120,000 yd® transferred in 2006-2007=
950,000 yd?®.

5. Total ash volume includes unsaturated ash (550,000 yd3) and saturated ash (280,000 yd3).

CY = Cubic yards
SF = Square Feet

NATURAL
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Table 3-3 - Final Cover Alternatives Material Balance Analysis

Pond D Closure Alternatives Report NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY:CAR/KJB  CHKDBY: EJT
Ameren Services - Hutsonville, Illinois DATE: O-7/05, U-4/09
Final Cover Alternative
Fill Utilization Fill Origin Calculation Unit Clay Pozzolanic Geosynthetic Earthen
Establish Grade Fly Ash Stockpile® (V) [A] - Assumption 8 CYy 50,500 50,500 50,500 50,500
[B=L-(A+C+D+E+F+
Additional Imported Fill* G+H+1) CY 700 700 86,100 86,100
Beneficial Reuse Ash [C] - Assumption 9 CY - - 20,000 20,000
Low Permeability Layer’ (Vi) |Clay [D] - Assumption 5 CY 105,400 - -- --
[E] - 5% of Pozzolanic Cover
Cement (dry weight basis) CY - 2,500 -- --
Fly Ash-Pozzolanic Mix [F=D-E] CY -- 102,900 -- --
Final Protective Layer® (Vo)) Beneficial Reuse Ash [G] - Assumption 9 CY 20,000 20,000 -- --
Imported Rooting Zone Soil [H = Assumption 6 - G - 1] CY 85,400 85,400 105,400 87,800
Sand Drainage Layer’ [1] - Assumption 7 CY -- -- -- 17,600
Total Imported Rooting Zone [J=H+1] CY 85,400 85,400 105,400 105,400
Total Fill Volume for Pond D* [K] - Assumption 1 CY 262,000 262,000 262,000 262,000

Assumptions and References:

1. The Total Fill Volume for Pond D was calculated from design grades with minimum 5% final cover slope for drainage, existing grades established by aerial survey performed by Connor & Connor on April 14, 2005 including an
estimate of capacity below standing water of 5,000 yd® and estimate of current ash volume provided by Ameren Energy Generating; the calculated Total Fill Volume for Pond D was approximately 262,000 yd°.

2. Final cover material estimates are included as part of estimated volume of fill to make Pond D grades.

3. All material balance estimates assume the ash stockpile will be used as fill beneath the final cover.

4. Additional imported fill is required if V4, + Vi +Vp, < 357,000 yd.

5. Low permeability layer volume (105,400 CY) estimated assuming an approximate 22 acre cover area with 3' thick cover; clay and pozzolanic final covers only.

6. Final protective layer volume (105,400 CY) estimated using an approximate 22 acre cover area with 3' thick cover; required for ALL final cover alternatives.

7. For the earthen cover, the final protective layer consists of: 1) a 6" sand drainage layer, and 2) a 2.5' rooting zone layer.

8. Fly ash stockpile volume (50,500 CY) estimate calculated from elevation 453 feet and above.

9. Beneficial ash volume estimated by Hutsonville Power Station personnel at approximately 20,000 ycf.

CY = Cubic yards

1954 Closure Alternatives Report Tables lofl Fﬁm&
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wf, fwm rravel g "l oceas, i1t i
- Wwet
wet -
4340 17 +3 [10-134 7i1ss | T7 | --
Grawv sillty clay, wl. B 13
tr. T. zand, occcas.
T, gruovel -
i s s 1802
R . 1r 2
£ill moist 510
21
1y




CENTRAL ILLINOIS DRILLING COMPAR
1809 OAKWOOD AVE.
BLOOMINGTON, ILLINOIS 57701

LOG OF BORING {309) 662-5968
AT QNN THOTNTT M2
CONTRACTED WITH HANSON DNCGINEDLS BORING NO. M-
T C: T‘T‘ T T 'E" T qm = MmNy 3
PROJECT NAME HFUTS CI .TI.L:LH POWEH STATION CONTRACT No.
LOCATICN Per Plan
= eTaki 21
DATUM HAMMER wT. 1407 HAMMER OROP___20" WoLe oia. a
SURFACE ELTV. CORE DiA. ) CASING
DATE STARTED . 2eal 0 200 COMPLETED 2102k DRILLING METHOD FSA
ELEV DESCRIPTION STRATAINESTH SAMPLES NOTES
DEPTH |Scals! BLOws .| No. | TYRE Irecov] QT
#5352 0_Ni 3N )
432/ 8 21.5 =7=10 Q) sg 1R 4]

END OF BCRIKG 21.5°F




CENTRAL ILLINOIS DRILLING COMPA?
1908 OAKWOQD AVE.

' h . BLOQMINGTON, ILLINOIS 61701
LOG OF BOQRING {309) 662-5968

_ HANSON TLaTiETDG ron
CONTRACTED WITH e SN SAS SIS RS L) SP Py Ly BORING NO.
PROJECT NAME JUTSOUVITIYE POWER 3TATI0ON CONTRACT NO.
LCCATION P-h PLALY ' :
b . " [}
DATUM HAMMER wT, __1 A0F HAMMERDROHuh;ﬂl_mmmHOLEDM._ R
SURFACE ELEV. CORE DIA. : CASING
3 ] o 3T
DATE STARTED_._2=S-7L COMPLETED 2-C-8L DRILLING METHOD HSA
ELEV. DESCRIPTION sRaTs [oemTal SAMPLES NOTZS
| pEFTH |ScaLE] BLows FT.| ne. | TvrE lRECOV)
752,/ | 0.0 [ a0
41'5/' 7 q}ac: *“[‘-‘ . U"‘L
-

- Lef-8( 1| =9 14" -

X ' 4u3-i | 2| 55 16 | -
£i11 V. molst |5 7
J":F’,'-% b
25,81 - . - =
ST, T-C mravel, wWi. i
m=C Sand,. occas, : a - PVATTR 1-~0Cw8i
dag 5| sandstone wet 7.6 O-10~ 24 =8 18 | --
L 11 DD 5,50 2:3por
Foem sand g q BaR A,0F 2:h5y
Feg3 a2 V. mnodat . AR
A o - - LAR
£43. 7] =ee #B 1s.88, sg| 17 | == WLo5.00 lakgp
| 20 | 5"
oD OF BorING o, 4°
N #4 P1¥, coal
refure, 4% ¢iy
- wf. =1iit
111 v, meisg
#8 Brn, sandst
15 -] wWle fem sang w

Screenr O,4%-L
Z"FVC Pipe 1.4
5

Gravel O,4%-i,
Bentorite 4.0°
2l 81
Plur 1,5% =ppart
Grout 2.5%~1.¢
Litgtandpipg 3

'1_;;' -




CENTRAL ILLINOIS DRILLING COMPAN
1902 OAKWOOD AVE,

' ) BLOOMINGTON, ILLINOIS 61701
LOG OF BORIKNG (308} 662-5363

TAMSON TROINER ¥
CONTHRACTED WITH JANSON FRGINEERS BORING NG, Nell
PROJECT NAME -ZUTSOIWIL:Ek DPOWER STATION COMNTHACT N,
LOCATION PER PL\.}I"LN )
’ bl j—l’o"‘ aon R
DATUM HAMMER WT._____=""V7  HAMMER DROP___ HOLE DiA.
SURFACE ELEV. oo CORE DIA. : CASING
2-13-54 e
DATE STARTED - compLzTzo__ 2=l 3=R4 DRILLING METHOD HSA
TLav, DESCRIPTION sTraTa joeerhl SAMPLES = NOTES
perTH [Seace! sLows o7l no | TYrE irecov] QF |
v o 0.0 130 |
: 21X, asphalt 1,00 ‘ '
Fem rmravel 1.0",orn,
ff':;'/ ool 1:-:;_-:? Lol T 1= S L AN 1 : 3} e _—II
rravel navement matery _ f
tals molst 1 5~5=7 1 11 ssi 16" —-=
i RS S A [
K/, 2 Eli = E.’-‘fl = -c 2N e
(SRR N 4L UG Llan - i
Brrn. gilty sand, wr. B
occas. T=m gravel 5 (L-3-3 12| 5818 |0.¢
molst =
g s 5,9
Br, f~m sand wf.
g1l B -3l L2 g5l 1R |
V. moist WATYR 21384
446.2.|. r.2 L
Br, f=-» gravel, »r, TD R.0 G:lggm
c-m s~nd, silt i B4R R,0 10:730ar
“t AAR ——a
: ~3-3 1 1] ==|1 0.6 : ~
wet —10| =32 7 I 7.5 11 :435ar
i S Pn.9
It.~hr. sandstone 23=-774 51 a:] 11 L -- Screan 12.5%-%,
3 o 2"PVC Piloe £.0°
D B.00
= o 1 13,40
4?— [ 1 ‘1 s i-{" bt b £ T sravwe 1 e '
174 - 100/4 -~ ssl 4 L, ox .
: | / Bentonite 4{0'-
BRI OF BURING 13,4t B ‘ 2Nt
Filug 2,0'-syr’-
—15




CENTRAL ILLINOIS DRILLING COMPAT
1808 QAKWOOD AVE,

' ) BELOOMINGTON, ILLINGIS 61701
LOG CF BORING (309) 562-5968

Heilaols ENCINTERS R
CONTRACTED WITH HJ}.“ »D\JI\ L<\‘C-LI\-.J}J vt EORING NO. N .
i M. - = VLW T 1r|-. IT"“-\f;‘
PROJECT NAME HU.LA.J OI\JVILLL ;P\.)‘r'l.:;; b..A.LJ_UA CONTRAST NO.
LOCATION PER FIAaN '
7 ).L — OH 8“
DATUM HAMMER w7, 1407  HaAMMER DROP HOLZ TlA.
SURFACE ELEV. CORE Dia. i T, CASING ., e
) ! - - o
DATE STARTED.Z.mL =84 SOMPLETED 2~13 DRILLING METHCD
ELEV. DESSRIPTION sraaza lpeeme] SAMPLES NOTZS
perTH [SCALEZ| BLOWS £=.| No. | TYPE IRECOV. O P |
ZL52.5 0.0 30
1" coal refuse, brn. cilavey
F5p 731t Wi, .o Zravel L2
ocecas, orrmanic Tibers
£3111 moist ' !
——————————————————————————— ] Lagarg |11 88 TLY an
faz 1i8es i ‘ 5.1 L
Srn. . gand, wf.
ncecas. C. sannd, T, N WATHL 2-1 3Rl
gravel moist v.
i s . ) I R [l
moiet 5 (02t 20 88| 27 00 o g g 5asnpd
yawd e .G _ DAE 11.0 3:500r
- . ALE —mmemm
— Tem Soy - : e ~ 5
ST TR s /e WL 6.5' S:ib&nn
) 3-3-L 3| sl 18] 0.6
et »
2236 |"° L - 010 wetal drair
pipe 1.0' west
y ) Poring runrih.s-
Ee - 5 rf — - -
Brn. m-c sand, wi. T 10 ,3_)1"_!‘]' i ss| 1R 0.d e T DT I BT
) ¢ gxavel occas. bli, et i 1.4 ;-j T
g6/, 7 lcos]l refuse mobttline 10,6 . ~1o%
Brn.-orav m-c sani, Sereeyy 18.0%Ls
wl, Ter gravel = : g . o
R bmm EIAVEL 0=3=3{ 5| g8 1A | == 2% PVC nipe §.0
3.0 stick
wert - ) N
Gravel 18,0144,

E-A-TT AL oRe 12 —— TR, NY orat
L5 Plusr 2,0 erupf-
. Vol Somnd ne

926,/ 14,5 | | St and pi e

R —rrToar l:"'.)'\’]f':!'l::"_ﬁ“jzs i
—~ . e s [l i L ] )

B e e UG 162150 24 8 12 | == |k Brn. ovev) s
cand v, moist 220 oo A - M= BT, W[,
sttt Bttt - . ‘ f=c Fravel,| o
Gray sandstons white rock 717

$32 TeL,2 L 10701 5| =9 B O wet

5./ . 4 3 (3, N
- 9"
Eal O¥ BULILG 19.2°7 20




CENTRAL ILLINQIS DRILLING COMPAR
_ 1909 DAKWOOD AVE.
' BLOOMINGTON, ILLINDIS 61701
LOG OF BORIKNG (309) 662-5968

-

—_— -

DL Ol TR R g
CONTRACTED WITH thiwVly BN s BORING NO.

PROJECT NAME SUTSCeVILIE POWLE T TTON CONTRACT NO.
LOCATION Pyn PI AR ’
- R!I
DATUM HAMMER WT. BIIALS HAMMER DROP—.._20%  __ HOLE DIA. :
SURFACE ELEV. CORE DIA. —_ CASING
= - 1o
DATE sTaRTED._ 2—-C-8L coMPLETED._2=0-RA4 DRILLING METHOD.__ LOSA
ELEV. DESCRIPTION E '"'""""“&?D’-"’“? SAMPLES NOTES B
perTH [SCALE| BLOows FT.] no. | Tvre Irecov.] o
235,91 0.0 130
Brrm. clavey s5ilt wf.
i tr., ©=m sand, oceoas. 1.7
7 vl - e
Crosnlc T IDPTE MOLET
Brr. clavey silt, wl, N
ferr sand, occas, T 1-Pwl | 3 ss| 31,2
cravel moli=t N R
IS5 G
Grovehrn, =siltv clav, .
; Z oo !
wf. tr, T, =mand, occar WATRE 2.CnRL
f'v rravel moIst 5
4323 3 h 5.4 6 B=b-5 ) 20 e 16 | - TR QP lan
' Rak ©,0 10:30em
brn, f=¢ gravel wf, B e
. - - . WL OA.0 1s00%m
230 claw, . rmand L 5ol BB 3 551172 | -m WL 1 Th!
| F2. 0 | Br...gand ., tr, sandstonB . C : Screen 11.L°745,
p,5| Br. T=ro sand  wet 8.4 r , 2" PVC pivps 3.0
. L 5.0% sdic
. . -7 g={ 7 - P .
Lt. or, s=ndstones, wufl) ~ ’?” 20/ . Gravel lwﬂl’-i:,t
T, =and : 1 .BEntOh_zt.e Lot
L Plusr 2,0f-suxfa:
S Standpipe 3.0'=
- | - ST
7275 i 100/4 ,EE] ss|b, 8| -
P COF BIDING 31,47
s
Al
23




LILLINOQIS DRILLING COMPA?
1909 OAKWOOD AVE,

BLOOMINGTON, ILLINGIS 81701

(308} 662-5368

CENTR

LOG OF BORING

CONTRACTED WITH SANSON ERNGINEI RS BORING NO. Fwe "7
PROJECT NAME HUTS Y _'_LLL-\ POWLH STATION CONTRACT NO.
DATUM HAMMER WT. CIH0E  Hammzr pror— 32" - Hale pia g"
SURFACE ELEV. CORE DIA. ) CASING
DATE & 2-8-8 c CeRLRL IR
TARTED COMPLETED < DEILLING METHOD
ELEV DESCRIPTION STRATA |DEPTH SEMPLES NOTES
oerTH jscaLe| Buows Fr.| No.iTYPE IRECOV] QP
G579 0.0 | 30
Br, clavey =81t, wf.
¢3¢.51 tre TLosanc, occas, 1.0 L
- ST T I E TR O TE D
n n
Br, clavev «ili, cound, 3-2-7 2_tss | 17" --
=T onnona, R i -
A e, PR .O
. ffﬁ 3 L/-O . 1030 . 3 h
5 P-3-4 |2 iss| 14| -=
Lt. brn.~-brn. gzandy
=ilt, wf. clay L
| moist 5.1 3-3-5 |3lss 1611.7 WATDR 2-8-804
29,8 iy .
DD 1T.5 11:ifean
BaR 11.5 3:+0Dp
Brn. sandy silt, _ N ALR ~——-
wi, tr, =lay o 1272-3 |Ess| 1%11.2 "WL 11.5 5:15p
verv moist B | Screen 26.0%1
- 2" PVYC pipe [L5
. 0-0-3 | 5] ss; 15|1.3 5,0 stick u
£25,0 12.73 Gravel 25.0%-1.
Bentonite 14.0
T ‘ n
3rn. silt, wf. T, - . ;2»2
s~nd ' Plur 2.0 =gurf
’ 7
ve 2-2-4 | A lss| 15|1.7 Sentonite-clay
3 £ e - L ! £
very moist-wet 12.0%2.,0 :
L Standpipe 3.0
5.1% stichk
420,3 17.6 12=2-3 L2 ssi 18|1.4
-2010~1=3 L2 s=; 1711.2




LOG OF BORING

CENTRAL ILLINOIS DRILLING COMPAN
1208 CAKWOCD AVE.
BELOOMINGTON, ILLINOIS 69701
{308) 662-5968

- o T —T L ™
CONTRACTED WITH HARSON ENGINRELS BORING NGO, el
rroszcT NamE  HUTSONVILLE POWER STATION CONTRACT Mo,
1Ty T T .
LOCATION PEH PLAN
. e "
DATUM HAMMER WT. _ LUC#H sammerproe 30" hole D 8
SURFACE ELEV. CORE DIA. = : CASING
' 5 wB .
DATE sTARTED.__2=5-84 COMPLETED 2-8-84 DRILLING METHOD noA
ELEV. DESCRIPTION STRATA DE”"'“E __SAMPLES NOTES
peErTH |scaLEl BLows Fr.| no.|Tves lrscov]| QP |
437.9 0.0 | 30
2/6, 5 |Bry, sandv silt wi. 27,4
lencees, I, =and wetl
Brre fv sand
245 wet 23,40
Brm. f~c goravel, wl. N
m=c sand, Tr. silt 7-7.0] Q| ss| 12% --
&2 9 et 25.0
END OF BORING 25.0°




LOG OF BORING

CENTRAL ILLINO!IS DRILLING COMPAN

1808 CAKWOCD AVE,

BLOCMINGTON, ILLINOIS 61701

1309) 662-5588

CONTRACTED WITH HANSON THGINGENS BORING NO. ToR
proJzcT Name EUTSCNVILLE  POWEE PLA CONTRAST No.
LOCATION ER_PLAN '
i 4] ]
DASTTIM . HAMMER WT. 1).1.[’\;,1‘ HAMMER DROF. 30 HCOLE DlA, [Q
SURFACE ELEV. CORE DIA. i CASING
pate sTaRTED__2=2=84 COMPLETED 2-7-84 DRILLING METHOD oS4
ELEV. DESCRIPTION STQATAEDEP‘T‘H SAMPLES NOTES
DEFTH [SCALE]| BLows FT.| no. | Tyre IRECOV] QT
739, A 1 0.0 1 30
Brn, clayvey 81lCy Wiy
tr. f. sand, occas.
22/ organic fihers moist i 1,3 -
. Ern, silty sand = 2-5-7 | 1iss | 18" 1.6
Ern. silty sarmd, wl.
tr. £, sand -
. 2“‘" “‘5 9 SS 17 :1.“]4
molist’ ~5 3=
3-5-5 [ 2iss 118 | 3.2
8L - WATER 2-7-87
3.0 2
n N -
Brn, clavey silt,. Wi, - 7D 13.0 11:45=
tr. f. sand moist BAR 19.0 3:45p
h o — 5 2-3-7 | b lss {18 [1.8 AAR mem—mem
P — 10.9 - WL 12.0 B:30a
rafed —= | 2-R-RL
o o] s s & = .
?En'tﬁ*a; c;2§:v 5113, 2-2-2 | .54ss |18 11.2 Screen 21.5%=1
71 Le we < a, ) -
e %
sm, zray silt pockets - Gravel 21.5%-1
- Bentonite 15.5
97 =
moist - 23D
. Clay & Bentani
"]5 2"2"3 6 58 1r') 1.? 13'51_.&.0'
2" PVC nipe (16
- — 4.9 stick up
Bentonite cdme
' - - grout 4.07<3.0
427 o 17.4 i1=2-2 | 7 iss 1R 1.2 Plus 2.0%~syre
Brr. sandv silt, wf. i Standpipe 3.0
ocecag. . sand lens
’ " Baled well &t
‘ i1z a1,
) W o™ j e h ) 5‘1')'Dr“ 2—9'-\,
TGk et wory moiok S| p0l0-1-2 [P lss (1R 11,20 | 91040 aiti .




CENTRAL ILLINOIS DRILLING COMPAR
1808 OAKWOOD AVE,

) i BELOCMINGTON, ILLINGIS 61701
LOG OF BORING {309) 662-5958

. I ENOGTNDTS i
CONTRACTED WITH HANSON ENGINI.EES BORING NO. i1
= Fa g . m
PROJECT NAME -{Umsqf.\{];IJTE POVER STA.L ION CONTRACT NO.
LOGA FION Pui FLAN : : N
DATUM 1405 30" H
T HAMMER WT. . 29 J7 _  HAMMER DROP_zY ___ HOLE DiA.
SURFACE ELEV. CORE Dla. .Bﬂ CASING
DATE STARTED .. 2m 2= B4 COMPLETED z-B-8L DRILLING METHOD HSA
ELEV. DESCRIPTICN staata [oeem) : SAMPLES NOTES
pepTH [scaLe| BLows Fr.} no. | Tvee lnecov] P
I37. P _ 0.0 ! 30
41,7’? BT, Silty sand wel 21.5 0=0=0 a o 18“ 1.]

END CF BOEIKG 21.5'




CENTRAL ILLINOIS DRILLING COMPANY
"~ 1908 OAKWOQD AVE.
BLOOMINGTCN, ILLINOIS 617€1

LOG CF BORING {309) 662-5968
CONTRACTED WITH HAMNSON ENGINEEZRS BaRING NO. M-Q
PROJECT NAME HUTSCNVILIE FOWER STATIOH CONTRAST NO.
LCCATION - 33.0' E. OF STAKT
DATUM HAMMER WT. . 1407  Wammer oror 30" nole bia er
SURFACE ELEV. — T CCRE DA, i CASING I
DATE STARTED 2-14- - COMPLETED 2-15-84 DRILLING METHOD Hoa
£LEV. DESCRIPTION STRATA IDEPTH SAMPLES NOTES
DEFTH ISCALE| BLOWS FT.| NO. ! TYPE iRECOV. QP
2SR 0.0 30
457, 9. See FA 0.8
¢50. 7] Sen .‘.-*'Q 37
Brn., silty sand,. wfl. 5=-10-10 1 ss|18"{2.3|
coal refuse, oceas., _ e, _
é“;g.é £ 'r-r-mg‘vn'i £93T metodh - R —':—TTA Brne_bqb o
Brn. sandy silt, wf. L { samd, ¥f, ceal.
f=-m mravel concrete refuse, 5.0% 8
- -5 |h-1ga- 2 gs|1h lew wf. f. sand, ot
izt molst a8 oreanic fihers
746, - 2.2 L . fill wet
Brn, samdy silt, wrf.
ash coal refuse, tr. L . o
1 oclay £111 moist 2272 |3 as716 2.2 #B  Bry, f-n sa
443.9 ' 8.1 L wf, silt i1
. fotor 2-14-8y
i1 ~%a o - -
Gray sgndy siit, wrl. L WRLEI
pccas. o gravel : - D 8.0 13151:""
: 1, =g |?m2-1 4 ss|10 11.00 " BAR 17.0 2:90pn
£2/. 4| wet 10.0 | - : ALR ——-

- WL 9,0 4:19pm

e ' Concrete fraame
saturated 0=1-1 5 ssi8 _— 3.5%-4.07
2386 z3.0 Cobhles,. coricre
: Gray clavey silt, wi - 2.61=3.0
f, sand,. occasS. . ' :
A Tyorrovel 15 10-3=3 6 ss| 14 12.31 | gereen 1R.5%=8,
fe.2 1oed — | 2% PYC pipe [B.3
" Br. m-c.szand,uwf, - - 3.0 stick uy
23581 o spauel wet TRb | Gravel 1B8.0%-8,
1 , | .+ 1Ro72a| 7 S8 13 |b.5 Bentonite RJO'-
Brn., sandstone : 22/1" Cement. Grout E

433 .2 : 1R A N = S _ Plug 2.0 =siu>fa
‘ ~ 100/3"— s5|0 - Standpipe

END OF BURING 18.R*Y | =20




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-3D 10/6/88 1
Drilter Logged by: End Date Depth to Water
AEC, Indianapalis, IN Steve Mueller/STMI 10/6/98 ~6 Feet
Boring Depth Boring Diameter Surface Elevation brill Method Northing
25.5 Feet 8* Inches 453.7 Feet HSA/air-rotary 3860.230
Well Depth Weil Diameter TOC Elev. Sample Method Easting
25.1 Feet 2-in 1.D. 455.28 Feet 2-ft. split-spoon 3952.034
o £ Description o
Q £~ — = =
G a2 £ | >0 2
[y Q e [a] -t j= 1
i~ 0 E, | g E
208 |28 < S
o = @
E | 2 E 5| 8| @ =
] — o @ 3 -_—
»w | m w e | 0|0 =
Comments
K 121 SANDY SIET, Tittle fina-grained gravel, = .| 5-fi by 4-ift SGliare sieel
s 75 ML trace coal fragments, medium stiff, dark =&l stick-up casing to ~1.8
L brown, moist (topsoil) == f' concrete seal 0-3 ft.
: SAND, well sortedirounded, fine-grained,

quartz, loose, light brown, to medium
brown, saturated below 6 it

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

L Bentonite/cement grout
El 3-16 ft: 1/4-in bentonite
: chips 16-17 ft.

SANDSTONE, fine-grained, quartz

"END OF BORING -25.5feet ~ ~

i Sch. 40 PVC casing
# flush-threaded to 0.01-iny
factory-slotted PVC
screen 20.1-25.1 ft; #7
fine silica sand 17-18 fi;
#5 silica sand pack 18-
25.5 ft.

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

air-hammer,




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 248-3 MW-7D 10/5/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STM! 10/5/98 ~10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
45.0 Feet B Inches 437.5 Feet HSA 3175815
Well Depth Well Diameter TOC Elev. Sample Method Easting
44 .3 Feet 2-in 1.D. 438.45 Feet 2-ft. split-spoon 5676.110
w £ Description &
Q £ _— c =
5 8|28 s
2 81218 % 2
o &3 o g el & 8
=9 °a =i n
E 2 E o8 8|8 =
3] — 1] @ [ [l
» | o w ¥ |0|0 =
Comments
| CLAYEY SILT, medium plasiicity, frace
- ! roots fibers, soft, medium brown, moist,
saturated below 10 fi.
112 ': 5-ft by 4-in sqﬁare steel
% 2L s 75 ¢ stick-up casing to ~1.3
B B fi; concrete seal 0-3 ft.
%}? T2 401100 ML
o i
AN B
o L2 s 100
e
0,1, |
N WU
7 201001 SILTY SAND, well sared/rounded,
- i fine-grained, quartz, grades from clayey
silt above, loose, medium brown,
I saturated
Bentonite/cement grout
SILTY SAND & GRAVEL, well sorfed ' 3351t
medium-grained quartz sand, trace
coarse sand, fine-grained angular {o
subangular gravel, medium dense, pale
brown, saturated




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-7D 10/5/98 2
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STM! 10/5/98 ~10 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
45.0 Feet 8 Inches 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-ft. split-spoon 5676.110
@ i-— Description _E
5 B89 8 k-
= O — Q —t =3
— 0 E, - 3 =
SR S
=% =1 2
£ % E 8 % u o=
o = 0o @ s o )
»w o w (€ |O|O0 =
Comments
sand U
heave L.
I Sch. 40 PVC casing
Hiush-threaded to 0.01-iny
g - 7 factory-siotied PVC
lf::\,e 401 O | screen 39.3-44.3 ft; #7
L 11fine silica sand 35-38 f;
1 #5 silica sand pack 38-
- 45 .
PO 6,25 | .| e PETM
L S s ke dBed T5 | ML |~ CTLAYEY SILT, medium plasticity, frace
\(A 7. 11 - sand, stiff, brown, moist
e "END OF BORING - 45fegt =~ &
e 50—
55—
60—
— 65—




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MwW-10 10/7/98 1
Driller Logged by: End Date Depth to Water
AEC, indianapolis, IN Steve Mueller/STM} 10/7/98 ~2.5 Feet
Boring Depth Boring Diameter Surface Elevation brill Method Northing
11 Feet B8 Inches 452.9 Feet HSA 4730478
Well Depth Well Diameter TOC Elev. Sample Method Easting
10.7 Feet 2-in LD. 45423 Feet 2-ft. split-spoon 2559.807
g - c
o - Description 5]
-] = —— [l -
[ |8 |2 8 o
£ 8 |% 3| % £
o % o g 2| & 8
=3 " £
E | & E | S| 8|8 =
3} — ] D b e
o | O nw | | @0 =
Comments
122 i L i ‘ ML CLAYEY SILT, vegetated with grass, soff, 5 By 4-in square sieel
B 50 L dark brown to black, moist (topsoil) stick-up casing to ~1.5
SILTY SAND, well sorfed/rounded, ft
i fine-grained, quartz, loose, yellowish ’
L2215 orange with dark oranfgte lamina (2-3 mm),
6 saturated below ~2.5 .
1286 1 : 1 Bentonite/cement grout
o5 — 5— 100 0-2 ft; 1/4-in bentonite
I SILTY SAND, well softed/rounded, chips 3-4 ft.
5 20, fine-grained, quartz, laminated, dense,
‘ L 83 light gray to rust colored, predominantly
25,50 :
] light gray below 7.5 fi, saturated Sch. 40 PVC casing
. {weathered bedrock} .
. SANDSTONE, fine-gramed, quarz | flush-threaded to 0.01-in
factory-siotted PVC
— 10 | screen 5.7-10.7 ft: #5
L -~ “END OF BORING -11fet =~~~ ~~ "~ ~ *| silica sand pack 4-11 ft.
—15—
AL
feme 25
—30—




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-10D 10/7/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueller/STMI 10/7/98 ~2.5 Feeat
Boring Depth Boring Diameter Surface Elevation Driil 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-in L.D. 454,65 Feet see MW-10 log 2564.715
) £ Description 5
) | - =
S a |28 9
- [1] il = b =8
£ o >|J| 8 ]
213 o2& 3
o o i
£ | g E 3| " 8 3
1] — 3] D b -
w | @O w |00 =
Comments
! l l ‘ ML CLAYEY SILTY, vegetaled with grass, 5-ft by 4-in Sguare sieel
e SHEN soft, dark brown to black, moist (topseil) stick-up casing to ~2.0
see | TLTY SAND . well sorfedirounded, #t
— fine-grained, quartz, loose, yellowish )
. MMW' orange with dark orange lamina (2-3 mm),
10 saturated below ~2.5 ft
I Bentonite/cement grout
A S S 0-13 ft; 1/4-in bentonite
IR SICTY SAND*, well $ofiedirounded, chips 13-14 ft.
fine-grained, quariz, laminated, dense,
= light gray to rust colored, predominantly
light gray below 7.5 ft, saturated
T (weathered bedrock)
L ] “SANDSTONE, fine-grained, qUartz,
becomes medium-grained, frace gravei
— 10— clasts, ingreasingly well cemented/hard
] (very difficult to auger) below 20 ft.
] $ch. 40 PVC casing
— flush-threaded to 0.01-iny
L drilly B factory-slotted PVC
45| cuts |- | screen 16.3-21.3 ft; #7
silica sand 14-15 ft; #5
- T J silica sand pack 15-21.5
] ft.
20—
so(1y [ ] A"k * based on MW-10
I " '"END OF BORING -21.5feet ~ ~ — = 7 7 7 boring log
25
T




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 249-3 MW-11 10/6/98 i
Drilter Logged by: End Date Depth to Water
AEC, Indianapalis, IN Steve Mueller/STMI 10/7/98 ~6 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
15.0 Feet 8 Inches 4438 Feet HSA 3371.328
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
o E Description 5
1} = — = =
S 2|2 @0 o
= i) ~— [o] ] o
E a AR £
o o o | L2 E G
s |2 5|5 % S
38 Els|eg|= 3
) w x| 6|0 =
Comments
123 SANDY SILT, jitfle fine-grained gravel, 5-fi by 4-in square steel
PR S 63 ML irace coal fragments, medium stiff, stick-up casing to ~2.0
medium brown, meist (fopsoil) #

SILTY SAND, mediiim- o coarse-grained,

guartz, loose, light brown, moist

TTSILTY SAND & GRAVEL, poorly soried,

dense, light brown, saturated

1 Bentonite/cement grout
0-3 fi; 1/4-in bentonite

ggggggg%gggg Sample

SANDSTONE

~ "END OF BORING - 15 feet

chips 3-4 ft.

1 Sch. 40 PVC casing
1flush-ihreaded to 0.01-in,
1 factory-slotted PVC

screen 4.5-14.5 ft; #5
1 silica sand pack 4-15 ft.




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsonville 248-3 MW-12 10/8/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, iN Steve Mueller/STM! 10/8/98 ~12 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
17 Feet 8 Inches 4555 Feet HSA 4053.583
Well Depth Well Diameter TOC Elev. Sample Method Easting
16.9 Feet 2-in 1.D. 456,74 Feet 2-ft. split-spoon 4637.976
0 E Description &
o - . - 2
5 2 |:® o 0 2
£ 8 -|3|® e
o © ) E o & o
-1 B 2 =z | E| % 5]
£ | 2 £ 8|2 ¢@ =
@ 5 © Q Ll . ]
0 | @ w |z |G| 0 S
Comments
411 FT ML SANDY SILT, Tittle clay, soft, dark brown, Y 4-in square siegl
'y~ 83 : ~~..__moist (topsaoil) — stick-up casing to ~1.5
Coal ~ASH, siffy fexilire, soft, olive gray, moist t
T Ash ’
2,3, 10, 100
8 7 “ GM SILTY SAND & GRAVEL, poorly sorfed,
L ; medium dense, light brown, moist (fill)
1, 1,2, SAND, well soffed/rounded, fine-grained,
3 —5— 83 quartz, loose, light brown, moist
22,4, | | 5P
RN, .
123 7 SAND, poorly sored, fine- 1o -} Bentonite/cement grout
s ' 2‘ "l 4 50 coarse-grained, subangular to subround, ] 0-3.5 ft; 1/4-in bentonite
quartz, trace fine gravel, loose, light chips 3.5-5 ft.
%14 10— hrown, saturated below ~12 ft
oo’ I SR Sy
i SwW
1.2.2,0 15 Sch. 40 PVC casing
3 “|flush-threaded to 0.01-in
2113 T factory-slotted PVC
’4' "L 451100 "| screen 6.9-16.9 fi; #7
L i +} fine silica sand 5-6 fi; #5
10.10.1 | 50 L TME SICT, siiff, ight orown, moist silica sand pack 6-17 ft.
35, 50 TEND OF BORING - 17 feet (bedrock)




Project Name/No. Boring No. Start Date Page
AmerenCIPS - Hutsconville 249-3 MW-13 10/6/98 1
Driller Logged by: End Date Depth to Water
AEC, Indianapolis, IN Steve Mueiler/STMI 10/6/98 ~7 Feet
Boring Depth Boring Diameter Surface Elevation Drill Method Northing
16.5 Feet B Inches 456 .4 Feet HSA 3961.759
Well Depth Weli Diameter TOC Elev. Sample Method Easting
16.0 Feset 2-in |.D. 458.03 Feet 2-ft. split-spoon 4241.200
0 £ Description G
D = — c =
5 2|8 |28 3
] ) — Q pre] o
- D E. -l 8 E
2l |28 28 S
= E
£ |2 £ 18 8! 2 o
o 2 S 3] [ . o
» | o o | | 6|0 =
Comments

-
o N
w
I
|
N
2

w
=

SILTY SAND, with gravel, [oose, dark
brown, moist {topsoil}

SP

SW-
GW

SAND*, well sorted/rounded, fine- o
medium-grained, guartz, light brown,
saturated below ~9 .

* based on drill cuttings and geotogic log
for geoprobe GP-4

sorted, fine- {0 coarse-grained sand,
fine-grained subangutar gravel, loose,
light brown, saturated

Ss

| 5|
10

122 | _.F

5 L. .] 50 ¢
15—
|20
95 |

SANDSTONE

" END OFBORING-16.5feeft = = =~ = = = 7

3-6.3 ft; 1/4-in bentoniie

/| silica sand pack 8-16.5

5-ft by 4-In square steel
stick-up casing to ~2.0
ft; concrete 0-3 ft.

Bentonite/cement grout

chips 6.3-7 ft.

Sch. 40 PVC casing
flush-threaded to 0.01-ir
factory-siotted PVC
screen 9-14 it; #7 fine
silica sand 7-8 ft; #5

ft.

Unsictted
casing/sediment sump
14-16 it




Natural Resource Technology, Inc.
Standard Soil Boring Log

SOIL BORING LOG INFORMATION
Rev. 8-2000

Form — Generat Use

Page t of 1

Facllity/Project Name
AMEREN Energy Generating — Hutsonville Power Plant

License/Permit/Monitoring Number

Borlng Number
Mw—1IR

Beart Longyear
Randy Radke

Boring Orlfied By (Firm name and name of crew chief)

Date Driling Sterted
10/03/01

Date Orilling Compieted

10/03/01

HSA

Orlling Method

Facliity Hell No. Unique Weli No, Common Well Name Final Static Water Leve! | Surface Elevation Borehole Diameter
Feet MSL 440.820 Feet MSL 8.25 inches
Boring Location 3217.083 Feet N Lat Local Grid Location (if applicable)
State Piane 4654.729  FeetE Long * Ow Ue
Os oy
County Civll Town/Cliy/ or Village
Crawford Hutsonville
Sampie S0il Properties
’E C
bt B - Soil/Rock Description 2
_elEB] 2| € And Beologic Origin For o el 2 |2%| v z £
g;*-ggo'.‘ S 5 Each Major Unit w |E gl 5%33 2. |2x5] g - B
Eo|lgg| 5| & P I92/gm| S |EL|EE|BE|RR| & | B8
_z%_.n: m o =1 o aJ|lxzol a OwnliETOldOj =] o~ [Fa &
- - 0'-5' EILL, gray with orange mottiing, coarse i P v
MU-IR| g 1 23 - sand with clay, dry triabte % |
0-2 46 . N
I grades to sand with gravel, coarse FILL |-\ - % %
AR o | 34 e N
P.5~4.9 66 [ 4 : .
MH~1IR 34 - 5'~8' SAND, orange, poorly graded, coarse
57| 20 | 45 [0
: SP
- I
VN I §'~10" SAND with GRAVEL, brown, poorly
T ™ graded, rounded, fine gravel/coarse sand SP
—10 —
Mu—-1R 8 20 [C 10°-11"8" SAND, poarly graded, medium to op
10-12 32 [ coarse
i2 1'6"~16" SAND with GRAVEL, brown, poarly
: garaded, rounded, fine gravei/coarse sand
MW-1IR 23 -
P.o-14.% 20 33 :-'14 sP
MAUR 3 | s0ra 18 '
15-17 — EQB @ 16°Auger Retusal
18
20
22

Firm

Natural Resource Technoiogy, Inc.

I hereby certify that ihe information on this form is true and correct to the best of my knowledge.
Signature i

7y -




Natural Resource Technology, Inc.

Standard Soil Boring Log

SOIL BORING LOG INFORMATION

Form — General Use Rev. 8—-2000
Page 1 of 2
Facility/Project Name License/Permit/Manitoring Number Boring Number
AMEREN Energy Generating - Hutsonville Power Plant Mi-14
Boring Driled By (Firm name and name of crew chief} Date Drilling Started Date Driling Completed |Driliing Method
Roart Longyear 10/03/01 10/03/01 HSA
Randy Radke
Facillty Well No. Unique Well No. Common Well Name Final Static Water Level | Surface Elevation Borehole Diameter
Feet MSL 440.930 Feal MSL B8.25 inches
Boring Location 2811.508 Feet N Lat Local Grid Locatlon (If applicable)
State Plane . On UEe
5325.78§ Feet E Lon:
g Os Ow
County Civil Town/City/ or Village
Crawford Hutsonville
Sampte Soit Properties
2 £ 2 é Soil/Rock Description 2
_e|E8| 2| € And Geologic Origin For o o |8£]w- zZ £
gExlsz Q| < Each Major Unit w | a8l |8xlg| =&
Eo|25| 5| & 2189 5 [EL|g5i2E|88| R | B85
z2g|82) @ | o 5> {63 = lohjzo]3SES| = & o
— G'~7'6" SILT. brown (10YR 4/3), moist, /, n
: nen—plastic Ve / %
L 9 B
- Zz 8
2 vy I
MH-14| 23 |- //// é
0.5-4.5 23 [T 4 w2 A0
» 2 0
9% B
- [ ) ;j
M:M ® R /// f;%
-7 22 Lo s u
- 4, / %
- > B
M-14 . -8 7'6"~12'6" SILT with SAND, brown (I0YR 4/3), % B
- - oW N
r5_0.5 1° 1o [ iow piasticity, moist ) /. %
. '+ [ . / % 5/2"
L e b
I 10 yellowish brown (j0YR 5/4), increase piasticity ML 7/77 g
MW=-14 1t | to medium . ?
24 — e B
o-12 11 20 B
— 7
: e |
- : .
MW~=14 i B 12'6"~18'6" LEAN CLAY, brown (7.5YR 4/2), %
b 5-14.6 18 12 O " 10-15% grey/ofange mottiing, medium plasicity %//
. |
= %
e BN B i cL ﬁ
1547 1 e ’/Z
— 18
MH-14p (R i
7.5-19.5 o= 18'6"~26" SAND with SILT. wet, non=plastic éj
— ?’
20 5%?
MW-14 1oL %
po-22| B | 11 [ SM %
22 ]
- 23'6"-24° SAND seam, medium /4:
MH-14) | 22 [T .
R 5-245 33 _ ap .- é
I hereby certify t@& the information on this form is true and correct to ithe BEEMOT my knowledge.
- =
Signature )/ m Naturai Resource Technoiogy, Inc,
il ¥ -




ng — Hutsonville Power Plant MW=14 cont. Page 2 of 2

Sample Soil Properties

Soil/Rack Description
And Geologic Origin For
Each Major Unit

Number
Blow Counts
Depth in Feet
Diagram
PID/FID
Compressive
Strength
Moisture
Content
Liquid

Limit
Plasticity
Index

P 200

RQD/
Comments

©| Recovered {in)
Log
Well

| Length Att. &

24'-26" SANMLwith SILT, as above

26'-38" SAND with GRAVEL, coarse sand, platy
fine gravel, poorly graded

N
[ax]

MW-14 23

2r.5-20p 34
gravel becomes rounded

ITITTTTETTTTT

30
MW-14 33
30-32] 20 | 45

ITTH

32 4" LEAN CLAY with Gravel seam, gray (5Y 5/1),
founded, finge, 2—-7% shelt fragments

MW-14 33
A2.5-3486 95

[
[0}

Advance
Hydropunc
discrete
water

. sampier
ECB & 39° Oriltlers
note:
sand and
gravei as
abave

(1)
[0e]

[TOTT e T T e [ TrT T I I TTTd
(4] o] (8] N (4] oY I BN I I
® w23 I At [ m (@] E-N A (=

[a)]
(]

[0}
A

AERNEA AR A AR AN R U RN AR ERRRRRRRN




Natural Resource Technology, Inc,
Standard Soeil Boring Log

SOIL BORING LOG INFORMATION

Form — General Use Rey. 8-2000
Page tof 2
Facility/Project Name License/Permit/Monitoring Number Boring Number
AMEREN Energy Generating — Hutsonville Power Flant THW
Boring Driiled By {Firm name and name of crew chief) Date Driling Started Date Driiing Completed | Drilling Method
Boart Longyear 10/02/01 10/02/01 HSA
Randy Radke
Faclity Wefll No. Unigue Well No. Common Hell Name Final Static Water Level ; Surface Elevation Borehole Diameter
Feet MSL 437.814 Feet MSL 8.25 inches
Boring Location 3717.203 Feet N Lat Local Grid Locatlon (it epplicable)
State Piane 5605.471 Feet E Long - E g g -
County Chvil Town/Clty/ or Village
Crawford Hutsonvifle
Sample Soit Properties
eE| o] B . o ©
2 z o Soil/Rock Description > -
2|28 8| ¢ And Geologic Origin For N el o |88l 2 2
- 51 S = . . L gl & |25 <= G @
gzgs t < Each Major Unit w |E Sl L lacg|2e|e S x| 8 -~ E
E a = O | g ol= O |E®|leE|2Ela o 0 E
ZEi8eg| 8 | 8 2 |55(2a8| £ 87|28 5|2E| 2| 28
— 0'-5'8" SILT with SAND, very dark brown (10YR - %
" 2/2), grades from topsoil, trace erganics _ %
I 5 throughout Z /ﬁ
- 7 _
™ 22 ML - %
ps-48 20 | 33 [ n
54, 4 ‘N
™ 21 |- . ?
c-7 | B | 24 6 5'8"~23' LEAN CLAY. brown (i0YR 4/3), medium % é
- plasticity, moist % %
- weak red (2.5Y 5/3), trace arange mottling ’/é g}’f
™loe | 8 f‘% /f
7.5-9.5 12 | é %
- b b
TH 20 it % %
10-12 ty % %
- trace horizantal fracture, wet ] %/
™ 8 1 % g
B.5-14.5 R I Y N
= cL ;’ ﬁ
- .
- 5-10% fine sand ,/é /Z,/
TH 11 r /’j %
ig-17 | B tt |- 16 é Z;
:16 very dark gray [(2.5Y 3/1), trace wood and /4 %/f
™ — white shel; fragments | |
v gelgg 20 24 [ //4 /%,
20 n
| % |
™ - |
gmza| 24 124 - é Z
L Z
22 % Z
sb5-pa4ls © 124 23'-25'6" SANLL very dark gray {2.5Y 3/1), sP |-, . ' %;
1 hereby certify that the information on this form is true and correct to the best of my knowledge.
. P
Signature _Z/ IJZ i;;,v;‘ :4: m Natural Resource Technology, Inc.




ng — Hutsonvifle Power Plant TW cont,

Page 2 of 2
Sample Soil Properties
£ D ) .
bl (1 Soil/Rock Description 2
|28 5| & And Geologic Origin F 2= = 2
AL g S < nd Geologic Origin For o sl o |8E|e= Z =
2Lzt @ £ Each Major Unit o | E Ol L jzcl3 oo S x| o - e
2 28| z = O |fo|l=9 3 |e%jeE|sSE|wg 2 aE
ST(5al B o o | P8R 2 |aE|ae|FE|SME| N © 0
Z S| x| @ o S od|lxo| & om0 |T3TIE =] o o O
10 /24 | . % %
[ medium, locse, wet .
poy| 8 | 53 [—26 [ 256 -26" LEANCLAY, as above : ‘ f,/,;;
- - Al
- 26'-27'6" SAND with BRAVEL, poorty graded, . . %
L ~, coarse sand, fine gravel, rounded . '_ %‘
™ | oo 1 385 T 28 | 76 "-ar SaND, gray/black and wnite, poorty .' % %
r.o-28p 81t — graded, medium to coarse, increased coarsness J f/; g
~ 10 with depth .
TH | . | 46 - B
30-32 99 [~ 3r-32'6" SAND and GRAVEL, coarse sand,
__ 32 poorty graded, fine gravel, rounded sP
TH 1 I~ 32'6"-39'6" SAND, gray, poorty graded, medium
P 5-3455 12 T 34 to coarse, 5-15% gravel
TH 22 17
35-37| 29 | 34 [3F SP
™|, | 36 38
J7.5-385 616 -
e 40 |  E£0B € 396"
[~ 42
44
[ 48
— 48
k- 50
[ 52
54
— 56
— 58
— 60
— 62




Natural
Resource
Technology

SOIL BORING LOG

Page 1 of |

Facility/Project Name License/Permit/Monitoring Number Boring Number
Ameren Hutsonvilie Power Station Drilling TW-115s5
Boring Drilled By: Name of ecrew chief (first, last) and Firm Date Dnllimg Started Date Driliing Completed Dnilling Method
Steve hollow stem
Boart Longyear 3/8/2004 5/172004 auger
Unigue Well No. Well 113 No. Common Weil Name Final Sratc Water Level Surface Elevation Borchole Diameter
TW-115s Feet MSL 438.4 Feet MSL 8.3 inches
Local Grid Origin - ) (estimated: [} )} or Boring Location [} . , , [Local Grid Location
State Plane N, E S/CIN Lat <l N =X E
144 of 14 of Section T R Long ' RBR046.72 Feet [ §1176886.34 Feet O W
Facility ID County State Civil Town/City/ or Village
Hutsonviile
Sample -
. . Q =
<2 2l "27: Soil/Rock [l)esc:ljlplnon @ ‘% E & EE E
ol =] 8 | S And Geologie Origin For e | S ® - ~ oo
5&1< 21 O |=u K o E'E v ) o 2 RODY
22t B =2 Each Major Unit Elo|z |2 |82
el =z = & jor Ll = -4 =N = =
Eo |28 & BT s [Hs]| » s & = Comments/
25|32 @ |83 T eS|l o8 (R | B Lab Test
v ' : : . : y E B
- 0"-36" Drilled without sampling-see log / /
- TW-115d for complete description. CL ///
— 5 SC ///
— 10
— 15
— 20
—— 25
— 30
- 35
END OF BORING AT 36, Well set at 35
1 hereby certify that the information on this form is true and correct to the best of my knowledge.
Sigﬂat&”’?‘/: . ‘ Firm Natural Resource Technology, Inc. Tel: (262) 523-9000
A Paula Richardpon 23713 W. Paul Road, Unit D, Pewaukee, W1 53072 Fax: (2623 523-9001

Temptate: NRT BORING LOG - Project: 1375 LOGS.GPJ



R

Natural
Resource
Technology

SOIL BORING LOG

Page

I of 5

Facility/Project Name

Ameren Hutsonville Power Station Drilling

License/PermivyMonilormg Number Boring Number

TW-115d

Boring Drilled By: Name of crew chief ([irst, last} and Firm

Date Dnilling Started

Date Drilling Completed

Driibing Method

Steve
Boart Longyear 4/29/2004 5/1/2004 hsa, core
Unique Well No. Well 1D No. Common Well Name Final Static Water Level Surface Elevation Borehole Diameter
i TW-115d Feet MSL 43%.4 Feet MSL 8.3 inches
Local Gnd Ongin B (estimated: [ | ) or Borng Location [} . ’ , |Local Grid Location
State Plane N, E s/o/N Lat 2N X E
14 of 1/4 of Section T R Long ¢ ' 8p8052.56 Feet [J S 11768823 Feet [0 W
Facility 1D County State Civil Town/City/ or Village
Hutsonville
Sample -
Q —
= « = Soit/Rock Description o |8 = o E £
% £ E | g8 o = |2 Z | & = il
ol =] 38 | < And Geologic Origin For s |5z v | 2 = E
o | e W v k5 o W o ] ves
Exle e § |28 Each Major Unit S22l 0| = = 2 RQD/
SR IR ) EIBEl sl BB = Comments/
3zls 8| = 9 3 = 20 = =
Zdaldxe| m lOm T o) =2 o e = Lab Test
Y ("-3.5' SANDY CLAY, very dark greyish 7z
- < " brown (10 YR 3/2), very fine sand, moist /
A _ 3 /
2 24 /
SSX 24 //
1 T [
a L 3.5-6'CLAYEY SAND mottled grey-brown to / 7
3 24 tan, very fine sand, moist iy
SS i 24
— 5
54% %j 6'-22'FAT CLAY, brown (10 YR 4/3), sofi,
- B plastic, moist
s h) 24 i
S5 24
6 1) 24 — 10
S8 4
7 0] 24 i
SS 24
wet at 13’
8 | f 24 i
S5 24
— 15

I hereby certify that the information on this form is true and correct to the best of my knowledge,

Signature )
R e 2
Fipn o et

Fim Natural Resource Technology, Inc.

Paula Richardson 23713 W. Paul Road, Unit D, Pewaukee, W1 53072

Tel: (262} 523-5000
Fax: (262} 523-9001

Template: NRT BORTN

G LOG - Project; 1375 LOGS.GP)



| Natural

Resource
Technology
Boring Number TW-115¢age 2 of 5
N g g | g ?.j‘ Soil/Rock Descrip}ion @ g é e % E
Lelz g 2 |ES And Geologic Origin For |5z e - = &
3: i g L; Eg Each Major Unit % E ;; o | £ = 2 c RQD/
Eg| B § 5 BT S 55| w & ) m ommenits/
532 » (&4 T eS| 9 & |2 Lab Test
Y 6'-22'FAT CLAY, brown (10 YR 4/3), soft, 7
. plastic, moist
at 16' color change to olive grey (5Y 5/2) /
1041 24 - /
88 24
X - CH %
11 b1 24 — 20| at 19.8' 2" sand seam, very fine sand /
S8 X 24 20-22" trace very fine sand %
21 24 B /‘
1 L ' . /
2 22'-22.9'SANDY CLAY o1 ///
] 22.9-32' POORLY GRADED GRAVEL WITH Aty
| i SAND, olive grey (5Y 5/2), rounded, very fine RN
13 24 to fine sand No¥sy
SS 0 "-LBO" .
— 25 o
v 00
141 ] 24 i S8
sl 8 o 0.
X L H T
GP P
/) i D, B
1511 24 Yole
SS 7 o N
- D, B
Qs
16} 24 — 30 i,[ﬁ
sshfl 2 I 3%(:
\ I b, 5
Y 32-33' WELL GRADED SAND fine to coarse, ow fi
L trace rounded gravel 0N
3336 WELL GRADED SAND WITH Fleis
L GRAVEL, very fine to coarse sand, fine to P;I_E‘g:
égs %i medium gravel, rounded Sw }at
— 35 .':0
Y 1 36-39'POORLY GRADED SAND very fine
N to medium, trace gravel, rounded
2040} 24 i
S5 14
39-40'WELL GRADED SAND WITH
A L 40 GRAVEL fine to coarse gravel and sand
21 x 24
SS 11




Natural

Resource
Technology
Boring Number  TW-115¢hage 3 o 5
« B 2 1% Soil/Rock Description g ;3 jé 2 E% E
ol= =) 2 |22 And Geologic Origin For eI e oy
Hoga 2 3 oo £ E.Q %2} e a = RQDY
=22 2 5 |58 Each Major Unit S |Sssle | =& 1 & e
Eo ;:)“ % o 3’15 S TE| w ] S = Comments/
Zs5id & O |Ahn = lEu| 2 O = = Lab Test
- . U K
| 4042 WELL GRADED GRAVEL WITH GW -'.:. .‘
224} 24 SAND, fine to coarse sand, fine to coarse [ DORE
SS 12 ravel, rounded o
i 4258 WELL GRADED SAND fine to coarse SO
sand, trace gravel, rounded RN
§3S %g 2" gravelly sand seam, fine to coarse gravel at 0
4] 44 o
24 41 24 i
S8 13
25 )} 24 i
S§ 14
2641 24 — 30
SS X 13
274} 24 "
SS X 16
2881 24 i
S8 i5
= 55
29 |1 24 i
S8 g
g(s) 234 58-70' WELL GRADED GRAVEL WITH
| SAND, fine to coarse sand, fine 10 coarse
gravel, rounded
3 h) 24 — 0
S8 7
241 24 i
SS 24
3341 24 i
SS 12
— 03
34>_< 24 i
sS 4




Natural

| Resource
] Technology
NOR Boring Number TW-115d2: 4 of 5
2
Sample _
o —
= = = Soil/Rock Description S 15 E " £ £
< E| 8 |3 N = |3 -1 & B,
g ;.:( 5| 2 E = And Geologie Origin For & 25 £ 2 i a = ROD/
2xls 2l S 158 ior Uni = ZE 2iz|a
—E; - é 3 Eé Each Major Unit E = = a £ < = Comments/
Z5|8 2| B2 |82 =z ol |G || = Lab Tes:
- :
- 58'-70' WELL GRADED GRAVEL WITH Aty
SAND, fine to coarse sand, fine to coarse b, o
35171 24 C gravel, rounded : €
Ss i o oW - g
- - b
= — 70
gfs’ X 2(4 70'-74' WELL GRADED SAND fine to coarse
sl
37} ) 24 i
S8 X 4
B2 | 74-88' Logged from cuttings, WELL GRADED d | Gruvel stans coming up
__ 25| GRAVEL WITH SAND fine to coarse sand, by &
fine to coarse gravel .6 g
A i <"
39 1) 24 o B
SS 0 L@ g
B b
40§ 24 - Ay
g
35 0 | %
@
- — 50 8" g
41 24 1-‘!-
ssif| o oy
L o
e b
4247 24 i yo
SS Q T
43} ] 24 i o
ssl\fi o Py
— 85 ,‘-" €
o B
o
44 |1 24 i ;.’ &
ashl | 88-90' WELL GRADED SAND very fine to
- medium
1 — S0 - -
c S?U 180 90'-105'SHALE, grey-blue, friable, moist
L FHALE




Natural

Resource
Technology
Boring Number TW-115¢agc 5 of 5
Sample -
=] —
= = Soil/Rock Description g % QE " é E
ols 3| 2 < And Geologic Ornigin For e R B ~ @
gel< Bl g |=3 . . Els8i»le |2 |R& RQD/
SE §l 3 1= 8 Each Major Unxt = |23 C | B = = .
=oie 8| & |a% £ | 2| @« g b = Comments/
S Eie 8 _ 23 = w5 = =
ZEjoce| @ |Oh T L = o] o 3 Lab Test
90'-105' SHALE, grey-biue, friable, moist
— 95
bHAL
108
- — 10

END OF BORING AT 105 Well set at 87'




| Natural
| Resource SOIL BORING LOG

Technology

Page | of 4

Facility/Project Name License/Permit/Maenitoring Number Boring Number
Ameren Hutsonville Power Station Drilling TW-116
Boring Drilled By: Name of crew chief {[irst, last) and Firm Date Drilling Started Dale Drilling Completed Drilbing Method
Steve :
Boart Longvear 4/26/2004 4/28/2004 hsz, core
Unique Well No. Well ID Mo, Commen Well Name Final Stagc Water Level Suiface Elevation Borehole [hameter
TW-116 Feet MSL 437.5 Feet MSL 8.3 inches
Local Grid Ongin  [¥] (estimated: []} or Boering Lecation [ . ‘ , |Local Grid Location
State Plane N, E S/CIN Lat 5 N X &
1/4 of 1/4 of Section T R Long : : 396034.1384 Feet L] S 117544233 Feet (1 W
Facility ID County Sate Civil Town/City/ or Village
Hutsonville
Sample _
[=} —_
P R i ipti ¢ lg | 2 E | E
< Z| 2 =3 Soil/Rock Description Z |5 E—. a0 & £
wig =1 2 182 And Geologic Origin For e | Ee| v 12 = o
el 5O =g o S igEl w2 | 2 37 RQD/
£z 21 7 (=8 Each Major Unit o 51 2 | £ e = -
Eq |28l 2 |ay = |28 4 =3 & = Commenis/
2z|o & = G 3 = ve o =
Zalam| @ |Ow f=r AR i) e Q2 [ 2 Lzb Test
o 0"-3.5' SILT, very dark greyish brown (10 YR
* i 3/2), rootlets to 6", firm, slightly moist
A N ML
2 24
S8 12
|} L 3.5-4.8' SILTY CLAY, very dark greyish b 2
538 ?)i brown, firm, shghtly moist LMY
™ 9| 4.8-16'FAT CLAY, dark yeliowish brown /
(10YR 4/4), soft, moist /
41 24 B
8§ X 24 /
s 1] 24 i /
5S il 24 /
A - /
o 7
sS X 24 H é
7 0 24 i %
SS [yt 24 /
B A] 24 - 4" very moist %
sS i\t 24 at 14" very
i Z
I hereby certify that the information on this form is true and correct to the best of my knowledge.
Si%’»”'d‘“rc Firm Natural Resource Technology, Inc. Tel: (262} 523-9000
e s Paula Richardron 23713 W. Paul Road, Unit D, Pewaukee, W1 53072 Fax: (262) 523-9001

Template: NRT BORING LOG - Project: 1375 LOGS.(GP)



588
@ Q
o
(7]
[14)
[
e weideiq |jom
N
—
—
W_v (wdd) a14/atd
= o owydeiny //r////z///
._m (OQWAg $ D S N A
m . UanIpUe)
cp|  PAUSION PI3LS
£
=
joo] §1) uag puey
2 sy, f
3 =
] )
5 g = g
5 g T 59
E 5 : 2 5
=) 7o .\|..) = L] WI[.
= ° oo M =1y} © = mo
2 - cZ =4 = =]
ERE Mg aE g 2 g
EE D <5 | =i ANn =
29 5 A o) 0 =a
a g & g fV\JN N &
322 Z g o< < g
o o Lo A v =lon R [
r & G &l 0 o e
=9 8 e 2 | o S
5 o —, = oy [E8 i o
G E i 3 = 2
h m e MM W wy O o
o = — i =
Zz o/—l T <|E =
LAl gog Y5 =5
i < Sle & o= Zis g
ﬁUV} 2 ..u/_” = 1\.Jh.T. OYd
& e v ) o =
B Hn Sia e g =13
o & 2d g E 85 RAE
m_. = = (129)) s2r]Ing = 8 & o F
m w Im _.—._Ol—hm F_MQUQ ] i | i i i ] — i 1 £ 1 L 1 1 1 1 H 1 1 1
I " -
Z X U007 O[]
{u1) paraavaay - -+ o0 < o -
b <t =t = — — <
m.. ¥ DY wa:uJ [N Lol (el Na] o] (o] (o]
g adky pup =] = L I — N.MSH_ mSM.
w2 1pquiny { o 12 = = ks - G
quinN t A A %)




Natural

Resource
Technology
Boring Number TW-116 rage 3 of 4
Sample —
=] —_
@ T 2 = Soil/Rock Description S |5 2 " £ £
= = = ou = 2 = il
o= 3| E1BE And Geologic Origin For g N S I B
2|23 & |23 , isSgl w2 |8 |5 RQDY/
22 2 2 =8 Each Major Unit - |55 © 5 | k& -
E’U o g 2 %ug E|ZE| » = ! =5 Comments/
Zz G| Sl @»n oa T RG] D W e = Lab Test
L 30-60' WELL GRADED SAND olive brown -
{2.5Y 4/4), fine to coarse, subangular to .
rounded, wet
15F] 24 — [
ss i 10 [
1641 24 — 30
S8 12
17f] 24 — %
S8 6
— 60 ; -
ég 224 60'-7%' SHALE grey-blue, slightly moist,
L friable
PHALHR
19 ff 180 — 6
CO




Natural
{ Resource

-
o
5
=
=
c
=5
c

g

te

NoReT Boring Number TW-116page 4 of 4
Sample "
o —_—
~ . L = | e 2 = -
2 El 2| :% Soil/Rock Description - ; & g g
o E —g ER < And Geologic Origin For c z R I a o
B e Bl e 3 Bl w 2 c =
2 l:‘ = ¥ : &= § Each Major Unit % = 5| v = b e RQD/
E':‘ =2 2 |Bc ; = EU 2l v & & = Comments/
2512 | m |ad T |20 ]S | = | = Lab Test
n 60'-79"' SHALFE, grey-blue, slightly moist,
friable
— 70
L hHAL
= 15
o — N
coal seam at 79°, bit plugged-no water LA
1 circulation for coring

END OF BORING AT 79.2) Well set at 30/




Natural

Resource SOIL BORING LOG
Technology
Page 1 of 4
Facihty/Project Name License/Permit/Monitoring Number Boring Number
Ameren Hutsonville Power Station Driliing TW-117
Boring Drilled By: Name of crew chief {{irst, last) and Firm Date Drilling Started Date Drilling Completed Drithng Method
Steve hollow stern
Boart Longyear 4/28/2004 4/29/2004 auger
Umgue Well No. Well 1D No. Common Well Name Tinal Siatic Water Level Surface Elevation Borehole Diameter
TW-117 Feet MSL 435.0 Feet MSL 8.3 inches
Local Grid Origin B (estimated: [ ) or Borng Location [ . ' , ILocal Grd Location
State Plane N, E S/C/N Lat < N X E
144 of 1/4 of Section T R Long i i 89526778 Feet [ $1179053.33 Feet [J W
Facility 1D County Staie Civil Town/City/ or Village
Hutsonville
Sample -
(=] —
<z 2|z Fg\ Soil/Rock Description @ ::::' "é - é g
g ;C*: =1 2 12= And Geologic Origin For g |8 g w | = 20
5 o o 3 21 wn o o =
BZe 8 L; = 3 Each Major Unit 5 = 5| U | £ = 2 RQD/
E‘U sl FOIES c {EEl » = Pl = Comiments/
c |l 2 = = = wg = =
25|32 B (Oa T kol 2 |0 | E | & Lab Test
Y 0'-6' SANDY LEAN CLAY, dark olive brown 7
L (2.5Y 3/3), very fine sand, stightly moist %
2 41 24 i /
5SS 24 /
- CL /
3 ) 2 i /
S8 0 7
L T e N
VIS 6'-7.8' FAT CLAY, dark olive brown, high /
. toughness and plasticity, moist CH
Z
511 24 B 7.8-25'POORLY GRADED SAND dark S
S8 X 10 yellowish brown (10 YR 4/4), very fine, wet
6 1] 24 -1
S8 12
L SP
7 [ 24 13
88 10

! hereby certify that the information en this form 1s true and correct to the best of my knowledge.

Signature

&

el

Fim - Natural Resource Technology, Inc.
Paula Richardson

23713 W._ Pau} Road, Unit D, Pewaukee, WI 53072

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

Tempiale: NRT BORING LOG - Project: 1375 LOGS.GPI



Natural
Resource
Technology

v Boring Number TW-117 page 2 of 4
Sample -
o —
22l 2% Soil/Reck Description g ?:'I-’ s " EQ £
2 }"E f; % ;‘5‘3 And Geclogic Origin For ? E g B ‘C% Eﬂ
5] e { Lo i . v = -5 w = = ~
=2 = = ‘g L'; —_:;_E Each Major Unit -Q.; E é ; = % 2 C‘o]:n?niz;ls/
5= [=I) =7 = = o il E3) .
|38 = |&G T |ES o1& | Z | B Lab Test
M 7.8'-25' POORLY GRADED SANI) dark B =
. vellowish brown {10 YR 4/4), very fine, wet =
trace shell fragments at 16 =
g [1 24 — 20
SS 0
 — 25 wwwwwwwwwwwwwwwwwwwwwwwwww
595 284 2526 WELL GRADED SAND fine to :
N medium, coarsens downward o
26'-35'WELL GRADED GRAVEL trace sand R
L and shell fragments, rounded A
.;ﬁ
@ -
By 2
1Y
L Y
'..s
— 34 ]
sshi % ow 8
- -
d
&
grey clay in shoe of split spoen .".
i -8
- b
L S @
8.«
| — 35 ™
é}s 264 35'-60' WELL GRADED SANTI) fine to coarse Fele e
i SW
12 [ 24 — 0
S8 5
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RQDY
Comments/
Lab Test
No samples atiempied

after 77 feet due to
dritling cenditions,

weIge] i[9

{wdd) q1.4/a1d

TW-117 page 4 of 4
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Boring Number

(Js1) ua pusy

Well set at 20

1
¢]

Each Major Unit

Soil/Rock Description

And Geologic Origin For
'Logged from drill cuttings POORLY

GRADED GRAVEIL, coarse, rounded
90 Logged from drill cuttings WELL |

GRADED SAND WITH GRAVEL

=75

END OF BORING AT 90.5

90'-90.5' SHALE

60’
75

{(1295) 23u)Ing
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Natural

Resource SOIL BORING LOG
Technology
K Page | of 2
Facility/Project Name License/Permit/Monitoring Number Boring Number
Ameren Hutsonville Power Station Drilling TW-118

Boring Drilled By: Name of erew chief (first, last) and Firm

Date Drilling Started

Date Drilling Completed

Drithng Methed

Steve hollow stem
Boart Longyear 57472004 5/4/2004 auger
Umque Well No. Well 1D No. Common Well Name Final Static Water Level Surface Elevation Borehole Dhameter
TW-118 Feet MSL 437.0 Feet MSL 2.3 inches
Local Gnid Origin [ (estimated: [} ) or Bomng Locaton [ . . , [Local Gnid Location
State Plane N, E S/CIN Lat X N ® E
1/4 of 14 of Section, T R Long o ¥B8090.86 Feet [J S1177978.73 Feet J W
Facility 1D County State Civil Town/City/ or Village
Hutsonville
Sample _
=] —
4E| 2 e = Soil/Rock Desceription g g E\ . fg g
ale S| 2 |82 And Geologic Origin For e [2gl & | 3 = o
palc Bl S |23 o = B I =T RQDy
O 5 2 o 9 : i = =
£ ; g § BEL: Each Major Unit 2 =% g ) % = Comments/
SE2| 5 8 = T oA & IERS) = =
2532 @ |aa T EC| =2 |0 | B E Lab Test
1 X 24 0'-3' SILT, brown (7.5 YR 4/2) '
S5 24
2 b1 24 i
S8 24 ML
3'-5' dark reddish grey (5 YR 4/2), trace sand
3 bt 24 i '
oM 5 wet at 4
— 3 - -
5'-6' WELL GRADED SANT light reddish
R brown (5 YR 6/3), medium to fine
4 24 6'-7.5' S1ILT, brown (7.5 YR 4/2)
SS 24 ML
& L 7.5-10'POORLY GRADED SAND WITH
5 24 SILT :
SSIt 18 SP-SM
- — 10
568 %i 10'-26' POORLY GRADED SANID brown (7.5
N YR 5/2}, medium grained
7 k1 24 i
S8 24
o Sp
8 It 24 -
SS 16
e 15

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

S ign.a.t.u{e -
. o .

Fim - Natural Resource Technology, Inc.

Paula Richardson 23713 W. Paul Road, Unit D, Pewaukee, W1 53072

Tel: {2623 523-9000
Fax: (262) 523-9001

Template: NRT BORING LGG - Project: 1375 LOGS.GP]



4

Natural

Boring Number

TW-118 Page 2 of 2

Sample

=1 = = Soil/Rock Description = g —E . £ g
% Z| £ E3R o 212 =13 12| &
L EL E Lg) r_LO" E And Geplogic Origin For E 3E g o A g RODY
»-?:) ele 2 : =3 Each Major Unit = z:: & = = e . )
E<s| 23| &2 | E% ’ = B2l » = a8 o] Comments/
Z5|5 2| B |87 T Lo s o | &= Lab Test
10'-26' POORLY GRADED SAND brown (7.5 R
L YR 5/2), medium grained
9 24 i
S8 12
— 20
o SP
ég % f’; @ 22' coarse sand with few gravel
— 25

END OF BORING AT 26 Well set at 25'




Natural

Resource SOIL BORING LOG
Technology
Page 1 of 5
Facility/Project Name License/Permit‘Monttoring Number Boring Number
Ameren Hutsonville Power Station Drilling TW-119

Boring Drilled By: Name of crew chief (first, last) and Finm

Date Drilling Started

Date Drilling Compleied

Drilling Method

Steve
Boart Longyear 5/1/2004 5/3/2004 hsa, core
Unique Well No. Well D No. Common Well Name Final Stanic Water Level Surface Elevation Borehote Diameter
TW-119 Feet MSL 4354 Feet MSL 8.3 mches
Local Grid Ongm [ (estmated: [7]) or Borng Location [ . . ., |[Local Grid Location
State Piane N, E  S/C/N Lat N M E
14 of 1/4 of Section 7 R Long ’ ’R96030.54 Feet (1 S1181339.05 Feet [ W
Facility ID County State Civil Town/City/ or Village
Hutsonville
Sample _
: L < —
" E £ |z »_u-g\ Soil/Rock I.)csu?p‘lmn E E -g @ g E
. 2lE 3 é E% And Geologic Origin For E -5_5 g j ‘5 @ ROD/
2= 2 7 ls8 Each Major Unit = 2= o | = = - Q
En|BE| & B EIBE | x|l § 8| 3 Comments/
cl|la & ] =1 < 2 a = = =
Za|laxl © |Owm - kol = © =N - Lab Test
Sls %‘8} 0-4'SILTY CLAY, very dark greyish brown 495e0%s
L (10 YR 3/2), firm, moist 12955%
Jeaanen
sanary
= - i CLIMIZZAAY
SQS 53 cotor change to dark greyish brown (2.5Y 4/2) 795558
3 pras
///’
3 1
3 24 4.11.7EAT CLAY, dark greyish brown, soft, ?/
SSifl 24 B
L s moist /
a4 '} 24 i ' : %
S5 X 3 at 6' very moist %
L CH /
5 24
Sl 24 /
at 9" wet %
6 [ 24 10 /
SS 24 /
7
713 2a - 11.7-41"POORLY GRADED SANI mottled
55 16 orange brown and grey brown, very fine, wet
- at 12' color change to dark yellowish brown (10
YR 4/4)
= - SP
— 15

I hereby certify that the informatien on this form is tree and correct to the best of my knowledge.

Sigg,aly\re

i 5
P
,ff':_”]‘.--‘c.’\ "f - hﬁ'di&"‘:

" 7 Firm - Natural Resource Technology, Inc.
A Paula Richardson 23713 W. Pau! Road, Unii D, Pewaukee, W1 53072

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

Template: NRT BORING LOG - Project: 1375 LOGS.GPJ



Natural

Resource
Technology

Boring Number TW-119 page 2 or 5
Sample _
I I = Soil/Rock Description g g é 2 % %
ol 3 3 |&gs And Geologie Origin For g |2l @ | =2 = =
5l 2 5 L. = oy s = =
Bole 8 \; =3 Each Major Unit - E Z o | = b e RQD
ES 25| 2 8% £ {22 wn oy = o Comments/
=25 B = o= 3 2o = o~ — =
Za|lde| @ |8; - Loy = > [ Lab Test
11.7-41'POORLY GRADED SAND mottied : =8
i orange brown and grey brown, very fine, wet =
2
) 24 20
SS 6
— — 2
9 24 23
58 0
— 30 )
ég %‘11 very fine to medium sand
i ff 24 - fine to fi d
&5 0 very fine to fine san
1241 24 = 40
58 22




Natural
' Resource
| Technology

N R’

Boring Number TW-119 page 3 o 5
Sample _
= = = Soil/Reck Description < | E % :E: =
% E T EZ o 2 2 z, £ | ¢
g ;*E‘ 2| & :.Lo‘ = And Geologic Origin For £ g g S # [
% &ls 2 L; = § Each Major Unit iy Eg O T e . RQD/
Eol® § 2 %‘—E E 2| » =) 5 Comments/
Z3|2 2 2 jox T |Z&a]l D & = Lab Test
i 41'-45" WELL GRADED SAND very fine to
coarse, trace rounded gravel
— b 45
ég %‘7‘ 45-60'POORLY GRADED SAND very fine
- to medium

14t 24 — 30

58 i2

150 24 —

55 0

— L T . .
ég 204 60'-80" Logged by drill cuitings WELL Gravel St‘ms Comng up
i GRADED SAND WITH GRAVEI to WELL 10 cuttings
GRADED GRAVEL WITH SAND
7] 24 — 6
S5 0




Natural
Resource
= Technology

Boring Number TW-119 rage 4 of 5

Sample _
=) —
22| 2l :_87 Soil/Rock Description g % ‘é 2 % §E3
ol ol 2 8= And Geologic Origin For R - ey o0
se|l< 2l & (<3 . _ 22l w2 |2 A RQD/
£ s ¥ L |58 Each Major Unit = 5| uw | = b — .
E~| 2 gl & | &% EIZE| w & ) < Comments/
Z5|2 &l m B3 T eS| o |6 | 2B Lab Test
- 60"-80" Logged by drill cuttings WELL gt
GRADED SAND WITH GRAVEL to WELL L _Z'
3 GRADED GRAVEL WITH SAND }g-f:
: e
ENAN
g [ 1 24 — 70 Dat
55 0 i '0:::(:]‘::
RN
i Py
; Ih
Sw e
- 2o
| %
19 24 (oo ToVal
S5 0 e,
. o
O
I et
2R
I LN
[ oelee;
-~ 80 SN
C(z)(I){ gj 80'-100' SHALE, grey to black, laminated,
L poorly lithified, no circulation of drilling water
— 85
21§ 72 i
COR] 36
— 90




Technology

Boring Number TW-119 page 5 of 5
Sample —
=] —
. . = o = =
2T 2 . = Soil/Rock Description z E E\ 50 2 g
e =zl 2|8 & And Geologie Origin For s lZgl @l 2| 2 &
=N B 1 [ o v 2 [ = ;
2 2le 8 “j = § Each Major Unit 2 E% U E = 2 ) RQD
Eoi® 3| 2 18T £ |22} w & fa = Comments/
2l 0| = =1 = |20 = = .
Zajam| @ {Owm o me| @ o e = Lab Test
80'-100"' SHALE, grey to black, laminated,
- g .y - P
»H e L poorty Lithified, no circulation of drilling water
CORE) 54
— 95
= — 10

END OF BORING AT 100 Well set at 20’




Natural

Resource SOIL BORING LOG
Technology
Page | of 2
Facility/Project Name License/Permt/Momtoring Number Boring Number
Ameren Hutsonville Power Station Drilling TW-120

Boring Drilled By: Name of crew chaef (firsi, last) and Firm

Date Drilling Started

Date Drilhing Completed

Dntimg Methed

Steve hollow stem
Boart l.ongyear 5/372004 5/472004 auger
Unigue Weli No. Well 1D No. Common Well Name Final Static Water Level Surface Elevation Barehole Diameter
TW-120 Feet MSL 446.8 Feet MSL 8.3 inches
Local Grid Origin [ {estimated: [ ]} or Bonng Location [] . ] . |Local Gnid Location
State Plane N, E S/C/N Lat B N E
144 of 1/4 of Section T R Long ° ' R98614.91 Feet (] S1180157.14 Feet [ W
Facility 1D County Staie Civil Town/Cry/ or Village
Hutsonville
Sample _
3 - [w] —_
2 E| 2 s z Soil/Rock Description g i_-j 'é E& E
vl =] 2 |22 And Geologic Origin For o | 2| @ = 2
so|< 21§ & 2122l w o | A ROD/
o2 E S 3 (<=2 Jzach Major Unit - =i w = = .
Eq|2 8 3 ET S |2 E‘ t ol = Comments/
z5|15& B |oa = |=d| = | = Lab Test
sl 2 0'-0.5' TOPSOIL :
L 0.5-14'POORLY GRADED SAND brownish
yellow (10 YR 6/6), medium
2 1 24 i
58 15
3 0] 24 i
S8 15
— 5
i SP
4 24 i
S5 12
10 .
color change to reddish yellow (7.5 YR 6/6),
B moist
855 %3 14'-36' POORLY GRADED SAND WITH
L 15| GRAVEL reddish yellow, medium sand, Sp
rounded gravel, moist

1 hereby certify that the Information on this form is Tue and correct to the best of my knowledge.

Slgna_tg_r_c_u

_ ‘ Fim Natural Resource Technology, Inc.
e Paula Ruchardkon 23713 W. Paul Read, Unit D, Pewaukee, WI 53072

Tel: (262) 523-5000
Fax: (262} 523-9001

Template: NRT BORING LOG - Project: 1375 LOGS.GIM



Natural

Boring Number  TW-120 page 2 of 2

Sample _
Q —
. .- o w s E
9 = 2 - = SoiRock Description Z 5 E a0 %
2 i % ER And Geologic Qrigin For £ z I =
5 g 5} [ e 75! o =
S| = 8 L; =8 Each Major Unit = E% v | = I . ReD/
Sg |23 &5 | 2% E | 2E] wn = A Comments/
=2 = o O e = =l Lo = =
ZElae| @ Ok I (0| =2 5 . Lab Test
14-36'POORLY GRADED SAND WITH
N GRAVEL, reddish yellow, medium sand,
rounded gravel, moist
SGS %3 wet at 19
— 20
7§ 24 i
85 24
— 25
A - sp
8 24 i
58 24
— 30
SQS %2 34'-36' coarse sand
— 35
END OF BORING AT 30 Well set at 35




APPENDIX A-2

MONITORING WELL COMPLETION REPORTS
AND ABANDOMENT LOG



MONITORING WELLS

M-1
ELEVATION 456.5

PTIPE & SCREEN

7' pipe 459.5 - 452.5
' screen 4572.5 ~ 447.5
BACKFILL MATERIALS
concrete grout collar 456.5 - 455.0
bentonite seal 45.?.0 - 453.5
1/8" pravel pack 453.5 = 447.4
M—-2
ELEVATION 453.3
PIPE & SCREEN
81 pipe 456.3 - [JAIS-B
13" screen 448.3 - 435.3
BACKFILL MATERIALS
concrete grout collar 453.3 - 451.3
bentonite seal 651.3 - 449.3
1/8" gravel pack 449.3 — 4318

NOW INGHIR PRI DI AR e3 SR b f
1525 SOUTH SIXTHSTREET m SPRINGFIELD, ILLINOIS G2703-2886 = 217/768-2450 8 TWX 910-292.0519
SPRINGHFIELD, ILLINOIS B PEQRIA, ILLINOIS 8 ROCKFORD. L INOIS




MONITORING WELLS

M-3
ELEVATION L52.1

PIPE & SCREEN

7.9 pipe L55.6 - 447.7
5" screen 467.7 - 442,

|

BACKFILL MATERIALS

concrete grout collar 452.1 - 450.1
bentonite seal 450.1 - 448.1
1/8" gravel pack £42,.7 - 448.1
M-4
ELEVATION 454 .4

PIIE & SCREEN

b4 - 4454

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

NOHCIN IR PRI T YL AR 00 SERLN Y
1,25fK)UTW#S]XTII9FREET’-SPR!NGF¢ELD,!LL!N015627032886l:2VU7882450-‘TW>(9102420510
SPRINGFIELD, HLLINOIS ® PEORIA, ILLINOIS ® ROCKFORD. ILIINOIS




MONITORING WELLS

M-5
ELEVATION 452.3

PIPE & SCREEN

8I pipe 5455-3 - 447.3
13" screen 447 .3 - 4343

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

PIFE & SCREEN

10‘ pipe ‘£I‘£l3.9 - 433-9
6.4° screen 433.9 - 427.5

BACKFILL MATERIALS

concrete grout collar 438.9 - 4£36.9
bentenite seal 436.9 - 434.9
1/8" gravel pack 434.9 - 427.5

MO AN OUR JHIR TN S VR 0 NER
1525 SOUTH SIXTH STREET & SPRINGFIELD, ILLINCIS 62703-2886 & 217/788.2450 w TWX 910-242-0519
SPRINGFIELD, ILLINOIS 8 PEORIA, ILLINOIS ® ROCKFQRD. 111 INCYIS




MONITORING WELLS

M-7
ELEVATION 437.9

PIPE & SCREEN

20" pipe 442.9 - 422.,9
107 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 =~ 4£12.6
M-8
ELEVATION 439.4
PIPE & SCREEN
21.4" pipe 44,3 — 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 G25.9 ~ 423.9
1/8" gravel pack 423.9 - 417.9

MO AN MR JRIIRTEY TP Y V4 10y RN
1525 SOUTH SIXTH STREET = SPRINGFIELD, ILLINOIS 62703-2886 = 217/788.2450 m TWX 910-242.0519
SPRINGFIELD  (ILLINOIS B PEORIA Il | INOIS B ROCK FORN 11 1 INAIC




MONITORING WELLS

M-9
ELEVATION 452.0

PIPE & SCREEN

11.5' plpe 455.0 - 443.5
10’ 5CTecn 4@3.5 — 433.5

BACKFILL MATERIALS

concrete grout collar 452 — 450
bentonite, cement & sand 450 ~ 446
bentonite seal : 446 ~ 444
1/8" gravel pack 44 —~ 433.2

NEHP SNl JIAR T FIE T AR 0  SER) W

PR25 SOUTH SEXTH STREET ® SPRINGFIELD, TLLINGIS 62703-2886G % 217/788-2450 ® TWX 910-242-0519

CORARNIR I Y 111 IRINIC m DD T A 511 INDIIC @ DA EaDiy 1 enimac




Natural
Resource
i Technology

N R T

MONITORING WELL CONSTRUCTION

Facilny/Project Name

Lecal Grid Loecation of Well

Well Name

BN, HE.
Ameren Hutsonville Power Staton Dnlling _..398046.72 s 117688634 g W, TW-11355
Faoihty License, Permit or Manmntoring Ne. Local Gnd Omgin [ (esuimated: [} ) or WellLocaton [ [Umque Well No. Well Number
Latu ° ‘ . Long. ° ' " or
— W alled
Facility ID $t. Plane fi. N, fi. E. Date Well Instelle
Section Location 05/01/2004
Type of Well Well Installed By: (Person's Name and Firm)
1/4 of 1/4 of Sec. T. R.

Well Code 12/pz
Distance Trom Wasle/
Source

[1. d & Down

gradient

Location of Well Relative 1o Waste/Source
u O Upgradient s O Sidegradient

n 0 Not Known

Gov. Lot Number Steve

Boart Longyear

A. Protective pipe, lop elevation . MSL

B. Well casing, 1op elevation __AM0EY f MmsL

B384 o MSL
437.4

C. Land surface elevanon

D. Surface seal, bottom 1. MSL or

10

12. USCS classification of soil near screen:

GPO GOMO GCO &6wWO SWRE SP R

SMO SC MLO MHO CLO CcHO
Bedrock O
13. Sieve analysis attached? O Yes KB No
14. Drilling method used: Rotary (050
Hollow Stem Auger K41
Other
15. Drlling fluid used:  Waler Q0 2 A D01
Drlling Mud 03 None 299
16. Drilling additives used? O Yes K No
Descnbe
17. Source of water (attach analysis, if required):
E. Bentonite seal,top . N.MSLor
F. Fine sand, 1op 4104 g MSLor _...280
G. Filter pack, lop 4094 f MSLer 290
H. Screen joint, top 4084 i MSLor 30.0
1. Well botiom 4034 7 MSLor 32.0
1. Filter pack, bottom 4024 & MSL or 3¢.0
K. Borehole, bottomn 4024 i MSL or 36.0
L. Borehole, diameter B3 i
M, 0.D. well casing 23 n.
N. 1.D. well casing 200 jn

fi.

.

. Cap and lock? B Yes O No
. Protective cover pipe: :
a. Inside diameler: 40 5
b. Length: 50 g
¢. Material: Steel "B 04
d. Additional protection? O Yes ® No
Ilyes, descnbe:
Bentonite :
. Surface seal: Conerete O
Other O
. Material between well casing and proteciive pipe:
Bentomte [
<>Mﬂ Other 0
5. Annular space seal: 4. Granular/Chipped Bentonite ([ 33
b. Lbs/gal mud weight ... Bentonite-sand siurry [0 3 5
c. Lbs/gal mud weight . . Bentonite slurry (1 31
d. % Bentonite . . . Bentonite-cement grout [0 50
e Ft volume added for any of the above
f.  How installed: Tremie (O
Tremie pumped [
Gravity ¥
. Bentonite seal: a. Bentonite granules O
b. Olxdin, O3/8in. O3/2in.  Bentonite chips O
c. Other O
. Fine sand matenal: Manufacmrer, product name & mesh size
a #7 Badger

b. Volume added i
. Filter pack maternial: Manufacturer, product name & mesh size
a #40 Badger

b. Volume added
. Welt casing:

ft’
Flush threaded PV C schedule 40 ¥
Flush threaded PV C schedule 80 O

Osther O
. Screen material; Pve
a. Screen Type: Factory ewt &
Continuous slot [
: Oher O
b. Manulacturer Boart Longyear .
c. Slot size: 0010 jp,
d. Slotted length; 30N

11. Back{ill material (beiow filter pack):

None F 1

omeréq B

I hereby certify that the infonmation on this form is true and correct to the best of my knowledge.

Signature T
> z o e
P St 2L§qu44;/*—‘,-ﬁu}d Richardscn

Firm

Naturat Resource Technology, Inc.
23713 W. Paul Road, Unit D, Pewaukee, WI 53072

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

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



Natural
Resource
: Technology

N R

MONITORING WELL CONSTRUCTION

Facility/Project Name

Local Gnid Location of Well

Well Name

. . . BN XKE.
Ameren Hutsonville Power Statien Drilling 89805256 qy. s 1176882.3 5 Ow TW-115d

Facility License, Permit or Monitoring No. Loca) Grid Ongin [ (estmated: [J ) or Well Location [ jUnigue WellNo Well Nomber
Lat. ° ) " Long. ' " oor

-acil Date Well Installed

Facility 1D St_ Planc fiN, A E ate Well Insiatle
Sectien Location 05/01/2004

Type of Well "Well Installed By: (Person’s Name and Firm)

174 of 1/4 of Sec. T. R.

Well Code 12/pz
Distance irom Wasie/
Source

u O Uppradient
fl. d Dewngradient

LLocation of Well Relative 10 Waste/Source

s O Sidegradient

n ] Mot Known

Gov. Lot Number Steve

Boart Longyear

A. Protective pipe, lop elevaton fi. MSL

B. Well casing, top elevation 4080 i MSL
9384 f mSL

10

C. Land surface elevation

D. Surface seal, bottom _..4374 1. MSL or

12. USCS classification of soil near screen:

GrQO GMO GCO Gw® swO &SP O

sMO scO MLO MHO cLO cHO
Bedrock O

13. Sieve analysis attached? 0 Yes ®No

14. Drilling method used: Rotary [050

R4}

Hollow Stem Auger

rock core Other
15. Drilling Muid used:  Water® 02 Air [J01
Duilling Mud[103 None [J199
16. Dritting additives used? [ Yes No
Describe
17. Source of water {atlach analysis, if required):
Ameren well

E. Bentonite seal, top 3614 [ MSLor 1790
F. Fine sand, top _ 3584 f MSLor __ 800
G. Filter pack, top 3574 MmSLor 810
H. Screen joint, top 3564 f MSLar 82.0
1. Well bottorn 3514 g MSLor . 870
J. Filter pack, bottom 3504 f MSLor _ BSO
K. Borehole, bottom 3334 fMSLor 1050
L. Borehole, diameter 83
M. O.D. well casing 233 in,
N. LD, well casing 2.00 i

T

=

N

5.
b.
c.
d.
€.
f.

. Cap and lock? B Yes[1 No
. Protective cover pipe:
a. Inside diameter: 40 in.
b. Leagih: 60 g,
c. Matenal: Steel ﬁ 04
Other ‘Eﬂ;
d. Addiienal protection? O Yes @ No
If yes, describe:
. Surface seal: Bentonite £4
Concrete O
Other O
. Maternial between well casing and proteciive pipe:
8 Benwonite O
Saand Other B
Annuiar space seal: a. Granular/Chipped Bentonite & 3 3
Lbs/gal mud weight ... Bentonite-sand slurry O 3 5
Lbs/gal mud weight . . . Bentonite slurry O 3!
% Bentonite . . . Bentonite-cement gront O 50

Fr' volume added for any of the above

How instalied: Tremie [
Tremie pumped &
Gravity 0O
. Benionite seal: a. Bentonite granules [
b. O1/4in. ®3/8in. O1/2in. Bentonitechips K
c. Other O
. Fine sand material: Manufacturer, product name & mesh size
a. : #7 Badger
b. Volume added ft’
. Filter pack material: Manufacmrer, product name & mesh size
a #4( Badger
b. Volume added fi?
. Well casing: Flush threaded PVC schedule 40 &

Flush threaded PVC schedule 80 O
Other O

. Screen matenal: PVC

a. Screen Type: Factory cut ®

Continuous sloi O
Other O

b. Manufacturer Boart Longyear

c. Slot size: _0.010

d. Sloted length: 20

. Backfill material {below filter pack): None O 14
2 e -tovy Le Other B |

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

Signature - Firm
.

4 b ; :
? € P 4 hard
! /z’( /‘/JL,_ ," /tﬂg:,&[»-_’(,-(é‘—w——‘?au}a Richardsen

NMatural Resource Technology, inc.
23713 W. Paul Road, Unit D, Pewaukee, WI 53072

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

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



Natural

Resource
& . Technology MONITORING WELL CONSTRUCTION
N R OT
Facibty/Project Name Local Gnd Locanon of Well Well Name
BN R E.
Ameren Hutsonville Power Station Drilimg 896034 1384 g s 117544233 ¢, Ow TW-11 6
Facility License, Permit or Monnonng Na. Local Gnd Ongin B {estimated: [} ) or Well Location [} [Unique Well No. Well Number
Lat : ' " Long. : ' " or
11 Well | ted
Faoiiny 1D St Plane LN, 8E Date Well Installe
Section Locanon 04/28/2004
Type of Well Well Instalied By: (Person's Name and Finm)
- o 1/4 of 1/4 of Sec. . T. R. ]
. “}CH Cade 12/pz Location of Well Relative 1o Waste/Source Gov. Lot Number Steve
Distance from Waste/ u [ Upgradient s & Sidegradient
Souree ; Boart Longyear
. d [0 Downgradient  n O Nol Known BY
A Protecuve pipe, wop elevation  _____ _ [i.MSL / 1. Cap and lock? ® Yes b No
‘ _ 23977 - ll'o. 2. Proteciive cover pipe:
B. Well casing, top elevation 22D fRUMSL a Inside diameter: 40 i
C. Land surface elevalion e 375 1 MSL b. Length: ?'0 L.
- ¢, Matenal: Steel 04
D. Surface seal, botiom  ___436.5 [ MSL oy 10 n. .ﬁ.‘?‘\‘j’ﬁé Other 3 150
L U
12. USCS classification of soil near screen: 2k d. Addiional protection? O Yes @ No
GPDO GMO GC® GwWO SWE®E SP DO 1f yes, describe:
SMO SCHEH MLO MHO CLO CHO Bentonite ® 30
Bedrock O 3. Surface seal:
Cancrete (1
13. Sieve analysis attached? [ ¥Yes HNo Other O
14. Dnliing method vsed: Rotary OS50 4. Maternial between weli casing and protective pipe:
Hollow Stem Auger B4 1 ,‘4‘ Bentonite [
rock core Other Stk Other
N ) ) N 3. Annular space seal: a. Granular/Chipped Bentonite 33
15. Drilling fluid usedf ) WaterBd 0 2 Air 001 b. Lbs/pal mud weight . .. Bentonite-sand slurey (1 3 5
Drlling MudL1 03 None 0169 c. Lbs/gal mud weight Bentomite slurry [ 31
16. Drill ddini ” ay N d. % Bentonite . . . Bentonite-cement grout [0 30
- Driling adoitives used: e B Ne e. Fr* volume added for any of the above
] . How installed: Tremee OO0 01
Describe < rean: Tremie pumped [0 02
17. Source of waier (attach analysis, il required): Gravity (3 08
Ameren well 6. Bentonite seal: a. Bentonite granules (1 33
b. Ol/4in. O3/8m. O1/2in.  Bentonite chips O 32
E. Benionite seal, top . ... .MSLor _____ fi. c. Gther O
. Fine sand material: Manufacturer, product name & mesh size
F. Fine sand, top _ 445 f MSLor __ 230 g a. #7 Badger __
' b. Volume added ___._, ft’
G. Filter pack, top 135 [MSLor 240 g . Filter pack material: Manuflacturer, product name & mesh size
\. ] #40 Badger
H. Screen joint, top 412.5 i MSL or 250 \-\ b. Volume added i
) . Well casing: Flush threaded PVC schedule 40
1. Well bottom — 4075 fmsLor .. 300 [ ‘ Flush threaded PVC schedule 80 (1
\ Other [
1. Filter pack, bottom ___ 4063 § MSLor 310 g . Screen malterial: PV
a. Screen Type: Factory cut
X. Borehole, bottem 3585 [ MSLor 790 g Continuous slot [
Other O
L. Borehole, diameter 83 ip b. Manufacturer Boart Longyear
' c. Slot size: 0.010 in.
M.OD. wellcasing ____2.33  in. d. Slotted length: _ 50 .
il Ba@kﬁl] material (below filter pack); None O
AN A 51k .F - v
N.1D.wellcasing  ___ 2.00 M\J""\“‘“"l 5Lkt Other
1 hereby centify that the information on this form is true and correct to the best of my knowledge.
?L_génature [ . Fim Natural Resource Technology, Inc. Tel: (262) 523-%000
i Lo bion, Paula Richardson 23713 W. Paul Road, Unit D, Pewaukee, W1 53072 Fax: (262) 523-9001

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



Natural

Resource
Technology MONITORING WELL CONSTRUCTION
N R T
Facility/Project Name Local Grid Location of Well Well Name
. - BN B,
Ameren Butsonville Power Station Drilling 89526778 @ (s 417905333 . 0w TW-117
Facility License, Permit or Menitering No. Local Grid Origin [ (estimated: { ] ) or Well Location [} [Unique Well No, Well Number
Lat ; ' i Long. ° : " or
11 Date Wel
Facility 1D St Plane N, L Date Well Installed
Section Location 04/29/2004
Type of Well Well Installed By: (Person’s Name and Firm)
I Code 12 144 of i/4 of Sec. T. R. -
. Well Lode 12/pz Locauon of Well Relative 10 Wasie/Source Gov. Lot Number aleve
]Ef;)lstance from Waste/ u {1 Upgradiem 8 Sidegradient
ource fi. d [3 Downgradient n [ NetKnown Boart Longyear

A. Protective pipe, top elevation

B. Well casing, top elevation

o A38.09 pyomSL

ft. MSL 1. Cap and lock?

2. Protective cover pipe:

Yes [0 No

a. Inside diameter: 4.0 i

C. Land surface elevation 4350 g omMSL b. Length: 60 1
| c. Material: Steel y 0
D. Surface seal, bottomn ___4%4.0 g MSLor _ 1.0 i

Other B
12. USCS classification of soil near screen: d. Additional protection? 1 Yes No
GPO GMO GCO owhO swh SPF E I yes, describe:
sMO SsCO MLO MHO CL O CHO Bentonite 4
Bedrock O 3. Surface seal: N
Concrete [
13, Sieve analysis attached? O Yes No Other O
14. Driliing method used: Rotary O50 4. Material between well casing and protective pipe:
Hollow Stem Auger 4 - : ﬁ Bentonite O
Other OF Sane Other ©
& 5. Annular space seal: a. Granular/Chipped Bentonite B 3 3
15. Driliing fluid used:  Water(10 2 Ar 001 b. Lbs/gal mud weight ...  Bentonile-sand shurry {0 3 3
Drilling Mudl103  None R99 c. Lbs/pal mud weight . . . Bentonite sharry O 31
16. Drilling additives used? O Yes B No d. Yo Bento?ile . Bentonite-cemenm growt 3 50
e. Ft' volume added for any of the zbove
] {.  How installed: Tremie O
Descnibe — - Tremie pumped O
17. Source of water {attach analysis, 1f required): Gravity
6. Bentonite seal: a. Bentonite granules O
b. O1/4in. O3/8m. [01/2in.  Bentonite chips O
E. Bentoniie seal, top fi. MSL or ft. c. Other [
7. Fine sand material: Manufacturer, product name & mesh size
F. Fine sand, top 1220 fi MSLor 130 g a. #1 Badger
b. Volume added i’
G. Filter pack, top 4200 f MSLor 140 g 8. Filter pack matenial: Manufacturer, product name & mesh size
a. #40 Badger
H. Screen joini, top 2200 MSLor 150 g ] b. Volume added fi'
9. Well casing: Flush threaded PVC schedule 40 &
1. Well bottom 3350 g MSLor 200 g Flush threaded PVC schedule 80 O
\ Other O
3. Filter pack, bottom  _____ 4.0 f{ MSLor 210 p 10. Screen material; PvC
‘a. Screen Type: Factory cut ®
K. Borehole, battom ... 3%50 fi MSLor ___50.0 ¢ Continuous slot O
Other O
I.. Borehole, diameter 83 i b. Manufacturer Boart Longyear
c. Slot size: _0.010 4,
M. O.D. well casing 233 d. Slotted length: _ 50 5
11. Back{ill malerial (below {ilter pack}): None [0 14
N.1.D. well casing 200 gp Sl Other 3@ E

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

Signature

Firm Narrai Resource Technology, Inc.

Tel: {262) 523-9000

Loveedin Eiwtiriids Paula Richardson

V

23713 W. Paul Roead. Unit D, Pewaukee, W1 53072 Fax: (262)523-9001
Template: NRT WELL CONSTRUCTION - Project: 1375 LOGS.GP)




| Natural

Resource
Technology MONITORING WELL CONSTRUCTION
N OR T
Facility/Project Name Loca) Grid Location of Well Well Name
Ameren Hutsonville Power Station Drilling | 898090.86 g, %TS‘] _ATT978.T3 g, % ]\E)\}_ TW-118
Faciiny License, Permil o7 Monitoning No. tocal Grnd Omgin B (estimated: [} ) or Well Locanon  [] {Unique Well No. Well Number
Lat ° ' " l.ong. ° ' " or
Facility 1D St Plane N, ar Daie Well Installed
Section Location 05/04/2004
Type of Well ' Well Installed By: (Person's Name and I'irm)
Vaof ____ 1/4 of Sec. T. R.
. Well QDde 12/pz Location of Well Relative 10 Waste/Source Gov. Lot Nursher Steve
Distance from Wasie/ u O Upgradient s O Sidegradient
Source . . d O Downgradient  n [ Not Known Boari Longyear
A. Protective pipe, top elevation  ____ fi, MSL — " 1. Cap and lock? Yes O No
_ . m 2. Protective cover pipe:
B. Well casing, top elevation 43921 f MSL | / s Inside diameter: a0 i
C. Land surface clevation . 4370 i MSL b. Length: 50
¢. Material: Steel F 04
D. Surface seal, botiom ___436.0 1 MSL or 1.0 q Other 42 MW
12. USCS classification of soi} near screen: d. Addstional protection? D Yes B No
GPO oMO GCO GwWO SwO SP R If yes, describe:
sMO sCcO MLO MHO CLO CHO Bentanite ® 30
Bedrock [ 3. Surface seal; Concrere O 01
13. Sieve analysis attached? O Yes K No Other 0] fosi
14. Drlling method used: Rotary [150 4. Material between well casing and protective pipe:
Hollow Stem Auger &4 1 Bentonse [OJ
Other Ot Other B9 &
2 ——— 5. Annular space seal. a. Granular/Chipped Bemonite B2 33
15. Drilling fluid used:  WaterJ 02 Air 001 b. Lbs/gal mud weight ... Bentonite-sand slurry O 35
Drilling Mud[103  Nore R99 c. Lbs/gal mud weight . . . Bentonite slurmy (O 31
o . d. % Benionile . .. Bentonite-cement growt [ 50
16. Drilhing addnives used? O Yes ®Neo N P! volume added for any of the above
) f. How installed: Treme O 01
Describe T - Tremie pumped O
17. Source of waler {atiach analysis, il required}: Graviy R
6. Bentonite seal: a. Bentomite granules O
b. Ol4in. O3/8in. O12in.  Bentonite chips O
i Bentonite seal, top fi. MSL or c. Other O
7. Fine sand material: Manufacturer, product name & mesh size
F. Fine sand, 10p __419.0 3 MSLor 18.0 a. #7 Badger
b. Volume added tiN
G. Filter pack, top _ 4180 fimMSLor 190 8. Filter pack material: Manufacturer, product name & mesh size
a. #40 Badger
H. Screen joint, top e 2120 UMSLor 200 b. Volume added i’
9. Well casing: Fiush threaded PV C schedule 40 X
1. Well boitom A28 g MSLor 250 Flush threaded PVC schedule 80 O}
Other O
3. Filter pack, bottom 31420 [ MSLor . 260 \ 10. Screen material: PVC
a. Screen Type: Factary cut
K. Borehole, botiom . AI10 @i MSLor 260 Continuous slot
Other
L. Borehole, diameter 83 in b, Manufacturer Boart Longyear
c. Slot size:
M. O.D.wellcasing __ 233 in. d. Slotted length:
11. Backfill material (below filter pack): None ')Rf
N. LD. well casing 200 i Othes £ L
1 hereby certify that the information on this form is true and correet to the best of my knowledge.
Sign:?uu% - _ FIrm N atural Resource Technology, Inc. Tel: (262) 523-5000
Pl folan A PaulaRichardson 23713 W. Paul Road, Unit D, Pewaukee, W1 53072 - Fax: (262) 523-9001

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



Natural
Resource

Technology | MONITORING WELL CONSTRUCTION

E T

N
Facthty/Project Name Local Gnid Location of Well Well Name
Ameren Hutsonville Power Station Drilling __896030.54 ¢ % 2] __11BI339.05 g %%\I TW-119
Facility License, Permit or Momitoring No. Local Grid Origin B {estimated: [J ) or Well Locanon [} |Unique Well No. Well Number
Lat. ° ' ! Long. ° ' " or
Facility ID St Plane N, : AT Date Well Installed
Section Location . 05/03/2004
Type of Welil Well Installed By: (Person's Name and Firm}
1/4 of 1/4 of Sec, . T. R.
i Wetl Code 12/pz Location of Well Relative 1o Wasie/Source Gov. Lot Number Steve
E‘SIH?CS from Waste/ u O Upgradiem s [ Sidegradiemt
DOUTEe 1. d 0O Downgradient n B NotKnown Boan Longyear
A. Protective pipe, lop elevation ... fi. MSL o 1. Cap and Jock? & Yes O No
_ m 2. Protective cover pipe:
B. Well casing, 1op elevation A2 foMSL - / a. Inside diameter: 4.0 iy,
C. Land surface elevation %354 n[MSL b. Lengih: b0 n
D. Surface seal. bottom  ___4344_ i MS)L or 19 1. ¢ Metenal: g:}i;}_ E’ Oi
12, USCS classiication of soil near screen: W d. Additional protection? O Yes ® No
GPD GMO GCO GwOo swO SP R Il yes, describe:
sMO sCcO MLO MHO CLU0 CHO Bentonite [
Redrock O 3. Surface scal: Concrete [
13. Sieve analysis attached? O Yes B No Other [
14. Drilling method used: Rotary 050 4. Material between well casing and protective pipe:
Hollow Stem Auger 4 1 < & Bentenite [
rock core Other B2 2 Other B
& 5. Annular space seal: #. Granular/Chipped Bentomite B 3 3
15. Prilling fluid used:  Water® 02 Air 01 b 1bs/gal mud weight ... Bentopite-sand sturry T 3 5
Prilling MudJG3 None [O99 c 1 bs/gal mud weight . . . Bentonite shurry O 3 1
- - d. % Renionite . . . Bentonite-cement grous 1 50
6. Drilling additives used? O Yes ENo e. — ¥t volume added for any of the above
. . How installed: Tremie O
Describe — . Tremie pumped O
17. Source ol water {attach analysis, if required): Gravity ®
Town of Hutsonville well 6. Bentenite seal: a. Bentonite granules [
b. (¥4, 3/8in. O1/2in.  Bentonite chips [ :
E.Benonite seal,top . ft MSLor ___ fi c. Other [
. Fine sand matenal: Manufacturer, product name & mesh size
F. Fine sand, top A4 g MSLor 130 p \ a. #7 Badger
\ b. Volume added i’
G. Filter pack, top 3214 o MSLor 140 . . Filter pack material: Manufacturer, product name & mesh size
\“’ a #40 Badger
H. Screen joint, top 4204 q MSLor ___ 150 q. —) b. Volume added it
. Weil casing: Flush threaded PV C schedule 40 &
1. Well hotiom M4 A MSLor 200 g Flush threaded PV C schedule 80 O
\ Other O
J. Filter pack, bottom 4344 i MSL or 210 . Screen material: PVC
//// a.. Screen Type: Factory cut X
K. Borehole, botiom 3354 f MSLor ___1000 Continuous slet (O
Other O
L. Borehole, diameter &3 in. b. Manufacturer Boan Longyear
c. Stot size: 0.610 i,
M. Q.D. weli casing  .....233 i d. Siotied length: 30 n
11. Backfill mallerial {below filter pack): None O 14
N, L., well casing 200 g den 1de . S s Other ®
1 hereby cenify that the information on this form is true and correct to the best of my knowledge.
;g;lamre —_— 7 . . Firm Natural Resource Technology, Inc. Tel: (262) 523-5000
P i P fie . fos o Paula Richardson 23713 W. Paul Road, Unit D, Pewaukee, W1 53072 Fax: (262} 523-9001

Tempiate: NRT WELL CONSTRUCTION - Praject: 1375 L0OGS.GP)



Natural
Resource
Technology

N

MONITORING WELL CONSTRUCTION

R T
Facility/Project Name Local Grid Location ﬂf Well 2 Well Name
. BN . E.
Ameren Hutsonville Power Station Drilling | ... 89861491 ¢ 5o _ 1I80IO7J4 a Hy TW-120
Facily License, Permit or Monitoring No. Local Grnd Origin §§ (estimated: [ )} or Well Locason  [] [Unique Well No. Well Number
Lal- Q r " LOngA =] il I or
1 Date Well Instalied
Facility 1D 1. Plane fiN, 0E ate Wel) Instalie
Section Location 05/04/2004
Type of Well Well Installed By (Person's Name and Firm)
1/4 of 1/4 of Sec. T. R.

Well Code 12/pz

Dristance from Waste/

Location of Well Relauve to Waste/Source
u [ Upgradient s O Sidegradiens

Gov, Lot Number

Steve

Sourc
¢ fl.

d [ Downgradient

] Not Known

Boart Longyear

A. Protective pipe, top elevation
B. Well casing, top elevation

C. Land surface elevation

o fuMSL
. 449.00 n MSL

e 4468 i MSL

D. Surface seal, Bollom L4458 g MSLoer 10
12. USCS classification of soil near screen:
GP[1 GMO GCO GwOd sw@O SPR
SMO sCOC MLO MHO <CL 0O CHO
Bedrock O
13. Sieve analysis atiached? O Yes No
14. Driliing method used: Rotary O350
Hodlow Stem Auger 41
Other
15. Drilling {luid used:  Water 3 0 2 Air 01
Driilng MudO 03  None 99
16. Driliing additives used? C Yes No
Describe
17. Source of waier {aftach analysis, if required):
E. Bemonite seal, top 4218 5 MSLor 250 p
F. Fine sand, top . M88 5 MmSLor 280 g
G. Filter pack, top 2178 pmSLor 290
H. Screen joini, top . 4168 ft MSL or __ 300
1. Well boitom A8 fiMStor 330
}. Filter pack, bottem 4108 [ MmSLor 360 g,
K. Borehole, botiom o MOB g MSLor 360 g
L. Borehole, diameter _ 83 in
M. OD. wellcasing 233 i
N. LD. well casing 200

1. Cap and lock? B Yes [ No
m 2. Protective cover pipe:
a. Inside diameter: 40 i,
b. Length: 80 f
c. Matenal: Steel ;ﬁ 04
Other 8.
d. Additionat proteciion? [0 Yes @ No
I yes, descnbe:
Bentonite X
3. Surface seal: Concrete O
Other [

4. Material between wel] casing and prolective pipe:

Bentonite O
Other

Srnd

!

e

T

o
s

08
Y.

d.

5. Annular space scak a. Granular/Chipped Bentonite B 3 3
b. I.bs/gat mud weight ... Bentonite-sand sharry O3 3 5
C. 1bs/gal mud weight . . . Bentonite slurry O 31
d. % Bentonite . - Bentonite-cement grout 1 50
c. Ft' volume added for any of the above
1. How installed: Tremie O
.‘;: Tremie pumped (]
Gravity [
555 6. Bentonite seal: a. Bentonite grapules O3
§§§ b. OW4mn. [13/8mn. Oi/2in. Bentonite chips O
R c. Other O
B
o

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

#7 Badger

v
ol

a

b. Volume added

8. Filter pack material: Manufacturer, product name & mesh size

fit?

#40 Badger

9. Well casing:

b. Volume added

ft'
Fiush threaded PVC schedule 40
Flush threaded PVC schedule 80 O

\ 10. Screen matenal:

a. Screen Type:

Other 01|
PVC

Factory cut &
Continuous slot [

Other O
b. Manufacturer Boart Longyear
c. Slotsize: 0010 in.
d. Slotted length: 50 .
11. BackDll matenal (below [iher pack}: None 14
Other ®

1 hereby certify that the infermation en this form 1s true and correct 10 the best of my knowledge.

“Signature

. Paula Richardson

o I £ i
s PR G FY g
S fr e

Firm

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

Tel: {262} 523-9000
W1 53072 Fax: (262) 523-9001

Ternplate: NRT WELL CONSTRUCTION - Project: 1375 LOGS.GF)



o Rmm: tor Warershed/W asmwarer || “Waste Mamagement[ | - MONITORING WELL CONSTRUCTIO!
’ : Remedistion/Redevelorment_] Other [ o

rac:]ny/Fmg:m Namc Leeal Grnd Lor::umn of Wil il CE. [Well Namne
Hotsanuville Powee STAT ow T o3h : fBE Muo- (1T |
Facility Licease, Permmt or Moniwrng No. (Lecal Grzd Crigm [ (snmm.:d o) or Wz:!l Loceton D - - Unipue Weil No. |LUNR Weil D Ne.
) : Lat, ) ].ung . - PR
E:::ii.irle B R St. Plene BN : —fLE. S/CMN Da= waﬂmm}ijo 220l
wcn—“'"-————-————- Secdon Location of Wasie/Source - - R W L” — Bm r; d qui;mv wd ~
T}'Péuzﬂ oD o Mt Vgtaf 1/4 of Sec T N R =% t?ns Qﬂ v Neme { yand Fim
- —C s Location of Well Relanve m Wasie/Soures | Gav. Lot Nomber : ad e
Distance from Waste/ E.nI.Sm.s 1 v O Upgredient s § Sidegmdient _ _
Source S & | ‘Apply’ "5 |4 [ Downgradien:  n. ] NotKoown ' Boack Lbf}ﬁ\iff“'ﬂ_
. A_Pmmcﬁva_pipﬁ. oo eievedom _ _ _ _ . _ _ f. MSL _.._,____I / 1. Ca:p =nd lock? i . 'ﬂ YE O Mo
T - : 2. Prowective cover pipe: K :
B. Well casing, Iop elevarion 493 . 5L MSL @/ 2. Inside diamerer: | _ : 9 sn
C. L.and sorface clovation -4 ﬂ o 928 MSL b. Lemgrh: ) B . J1.65
_— A ;h'ﬁ"’"‘: c. Maierial: Siel BB 04
D. Sixface seal, bottern . . _ _ . _ £ MSLor _ 0.6 L &S ] : | ‘_ . -
12 USCS classificaticn of =oil near screen: N i Addinonal protectian? ' ‘8 Yes [
GP O GMO GCO GWDO sw O SP w If yes, descripe: 37 Bomper PosT :

sMDO scl0 MO MHD oL O ¢cH O C
3. Sigface scalt Bentere B

o

FHENL

Bcdm-c];, . : i c O

o e - B} v e
13, Sieve malys:vs_ p:rf@ui? O Yes E MNo :;E,: . J Olh:r 0O
14. Drilling method Tosed: ’ Rotry 050 ;:4:, :'_-_j: 4. Macrial borwe= well casing amd protcesve pipe:

0
3

Hallow Stem Anger B 41 Y = Benmmit= [
Cther O PR pE SHND . Other B

337

qg-‘-.‘!
TTE

{4
!

5. Ammoisr spase seal a Grannlar/Chipped Begwonite B

iy

15. Drillmg finid used: Ware {102

Tiilin : ) K b. [ mefpal Tnod weight. . . Bentomie-sand shory [l . 35
e Mud 103 Neoe B .3,.: c L bs/gal mud weight . . . .. Bemonie sicry 3 3 1
Au .
. e s A & % Bentomitz ... .. Beogie-cement grow [ 5 ¢
IS_Dﬁng Fddinyes nsed? . D ¥es E;..E:: T — Fi'-\'\'tﬂlzrnca.c:ﬂ_ﬂ"*'fﬁfﬁﬂ?ﬂfﬁcamv. (3
i - .,
Dz bt .  How msmlied: - Tremi= O
) e Tremiz pomped T
17. Soumce of watsT (amach melysis, i mquired): ;E-:.% Grwvity B
:;3.;, 6. Betonile seal: a. Benienie gramles 1
A :h b, D4 O38m D12m  Beoweniz chips O
E.Beommiteseal oo _ _ _ _ . ] e Cther O

AHEREE

¥,
r

— 7. Fme sand material:  Manufacoorer, produet name & rmesh size
F. Finc sand, wp ‘ o

: L HT] Bavesr Materiay
G, Fterpask, 0D - oo o . i = b b. Yoltome added i

8, Filter pack marmial: Meamfactorer, -pmcucmme&mﬁhsm

H Scomjomn g oo . . FUS Amedican MRTER (Wi
b Volrne added g2
I Weil bozom R . 9. Well caming: Finsh threaded PYVE sehednle 40 B 23

Flush threaded PVC schedeie 80 [0 24

I, Flierpack botom Cther

10, Screen materiais P NG

E.Borchole, batorn . . o . 5 Scem yps Facmryowr B 11
: Contmuemssiot O g
1_ Borehaie, dizmerer _8.35 . " Oher O
: - o _ b. Mzmizcnmer 5 e hrse _
M. O.D. well casing _EL£25 o : : o c. Slotsiz= 7 .ol bin
e L T : o 4. Sloued lemgru . 1p.eh
H. LD. well casing Zitm 11. Backfill matcrial (pelow filter peek): Nome B 12

Dbher O 52

I hercoy corify thal the mitrmason on this fonm 35 toe and corredt © tie best of my knowledpe.

Signamm/ /%/ - " Fon . -
"Lsg Caey MaToRA BEBWC Tz:ghhalm:” N,




Romte tor Watershed Wastmware [ Waste Mammgement ] MONITORING WELL CONSTRUCIIO}
Remcdistion/Redevelorment_ ) Cther [

Factlity/Project Name Lozl Grid Locapen of i Well on - OE. IW:.U Nam:
Holsanuitle Fowere 3TATIow R 8=’ ' L Ow, M) - IL{
Facility Licrase, Permit or Menitonng Ne. [Local erd Ongm [ (:su.rrmmd 0Oy or Wf:ﬂ Locaonon [ | Umaue Weil No. [DNR Wedl {5 Na.
©|Laz ].ong i S
Pamm:fJD .. IStPEme RN __®E. SN Da‘-“"nh’smlﬁd slo2/z oe |
- i Secnon Locanion of Wasie/Sowres - Coe W T mm 4y vy
Typ_:ox ‘ ] .  lpef 1% of Sec .T ___NR 5w ell Insialled By Meme (first lest) snd Fim
Well Code _|{ 2 ;7 P2 . - = T B. Padke
. —— [ oeanion of Well Relative o Wasr.c:’SmIr"- Gov. Lot Nember
D:srznccﬁ'om'i‘(ast:/ | Bnf Swds.. |y O Upgredient 5 [ Sidegradient - : _ _
Sourcs _B.CL_fL Apply’ O |4 @ Downeradierr 3 [ NotKoown Bonet  Core Yepd,
- A Prmoecdvepipe. opelevatien  _ _ . _ . f MSL — 1. Cap and lock? ' - B Yes [J No
o ' —— iv: 2 Prowective cover pipe: ' E :
B. Well cacing, top elevadon © ~ u3 2oL MSL S 2. Inside dizmerer : Y oin
C. Lomd sucface clovation -946.4 3f‘|..M5L b. Lengh: ' _ B _J.oR
e o c. Maresi: o Stec] B D4
D). Sirface sezl, bottom _ - o Other O :
12 USCS classification of =oil near sreen: . i Addifonal proteerian? B ‘B Yes [ No
'GP O GMO GCOD oWD swD SP B E yes, describei 3 Bormpens PosT ‘
sMD sc D MO Mud oo O oo O -

Benomite B 30

Bedrock [ o 2. Surface scalt .

. L 3 Coneee O 012
13. Sieve analysis performedd? O Yes B No B Other [0
14. Drilling merbod ased- Rotory 030 5 4. Malenal beowesn well c2smg md prowesve pipe:

”.
5
T,

b,
it

5
O

Hollow Ston Anger B 41
Other O

Benromite 4
Shms - Other B

ta
A

7
B

3

i

' s S. Ammularspacs seai: 2 Grenwlar/Chipped Bermomiee B 33

; ; - W ) ; [ - . -
15. Prillmg fuid usr e.'i]]. :&‘;;:—dg 2 A.u' E 2 ; ] b. Los/gal mnd weight . . . Bemomic-sand shory 3 . 35
= 03 Neme “ c. Lizs/gal mnd wreight .. ... Bemomirs sty 2 31
. . . 4 % Benomie .... .. Bearonie-cemem gromt I3 5 ¢

8. addin =d7 3
Lriiing ves nsad] O Yes EBHo _ .. Fi = volume adéed for sny of the sbove

> . kS ;. f. How mzmiled: Tremme ' 013
- - . A :'E".::E B Troonie pumped 00 g7
17. Scru:r;ofwm{am amabysiz, If::qgm:d)_ = B Grvity B g
i 7 §. Brmmmite seak: a. Bonirnitc gramies g 33
= B b. DiMin. D38m D12m  Bemoniechips O 32

i

i

E Bewrmimsesi o _ _ _ _ . _ G MSLer_ 24 Oft

-

-

T. Finc sand, wp . ‘ fMSLor_ 29, Sft

7. ¥me send marerial:  Manufzcomrer, p:m-duc: name & mesh sz

/ 7 Badeen

G. Fierpack. op __;_._'EIF‘IS]-DI_.E.{'.'.Pﬁ ™ T .- b. Yoimme add=d f3
\ S 8. Filter pask meerinis Meanfacrorer, product name & mesh size
H.Szemjomcten _ o . _ . _BEMSLo _ £8.5f i#l-{o Aprticmw Meteaiwy
b, Volume added e
1 Weil baram e __ . EMSLeor_22. 08 8. Well casing: Fiush thresded PV schednle 40 8 2
Flush (imeded PV schednt= 80 2!1

], Filerpack, bottom Ceher O

10. Seeen materdal TV C

E. Borchole. bamom . o _ | _ ft MSL nr___-'_,gf\ R4 g Screm ype Facomryou B
. : \\ Coniimoous sior T
L. Borehaie, dizmersr 8.3 \ ot O
‘ A ' b, Mzmufsenmer 'Su bnsan .
M. O.D. well cesing _2.25 o \ c. Slotsize: . . Doloin
C o : - i Siomed length: T _B.eh
N. 1D, w=ll cesing 210 R - ~11. BackiTll matczial (helow e pack): Neme O 14
' - FormaTior Coflispe - Oleer B 22

1 heregy camidy mat the miormation om thys fonm 15 tae and correct o ths best of my knnwle.uu.

Slgr..z.m.r: ‘;5“ . Fmm
4%» METURA L Pyource Tw:&-ﬂe{--}? _ﬂ—“ﬁc.




'Rm:p: tn: Watershed/W asr=warer || ‘Waste Managemen|[ | . MONITORING WELL CDNSTRUCHO}

Remcdisrion/Redevelosment ] Other [ ]

Faciliry/Projec: Name [Lozai Grid Loceoon of Well L =  |[Well Name
- =T T ON : OE. |-
Hotsonoille Powee STaT s — Y i ) — 0 T Tw )

Facility License, Permr or Montioring No. [Local God Onigin [ ( ssoowed: ) or Welllocamon D | - Umgue Weil Mo DNR Weidl 1D N,
. . : [ar L 1 - u]_mg. e ] ‘uc.“_ .. _——___-“- .
Facitity ID . 51 Dlame BN . fE BCN -pm waummfgj_eg_;_% 0o |

g Wd—;'—'——-—'-"-'-n-:-- Section Location of Wasme/Sourss - : @D 0.5 5. gm_ Lﬂ—v_v” >
FWa - : T Insialed By 3 -
Typeof ¥ welCode |2 ; P - bl WofSes T N.R ik T”i ?"' acee { ) amd By
- — - L o= | neavion of Well Reisgve In WastefSoumoe | Gov. Lot Namber —sadie .
Dmmuc:__;:'um Wgs;c/ o .Em.S‘r.d.r. | v O Upgredient © 5 [0 Sidegradieny _ i}
Sourze [ FACS T E | Apply 'O |4 8 Downeradien: 0. [3 NppKonwn BPoanT Leseveae
" A. Protective pipe. p elevardion _ _ _ .. _ fu MSL — = " 1. Cap and lock? 7 ’ B Yes [ No
C . . QR o, 2. Prowesrive cover pipe; - )
B. Well cacing, mp elevation - 4o 241 MSL . x. Inside diamnerss ' Y. o
C_ Land surface elovation _4232.81 fM5L b. Leag: . -~ 2.0
. L : T R o Mamwerial Sieel B 04
D.Sexfacsseal, bomom _ — _ _ . fuMSLor _ 0. O ft By 1 Fe o ‘ Other O
12 USCS classification of sofl near screez: : 4. Addironal protecsan? ' B Yes O No
GP O GMO GCD GWD swiD SF B IFyes, deseripen. o Per PoaTs
sMDsclO MO MHDOD o O DD '

Benromite

o
o
o

Bedrock [O. 2. Surface scal ‘
2 ‘ Conce O
13. Sieve anal}’s}s. pcrf?rmnd? D Yes B No 5 . Cther O
14. Drilling merhod nsed: ' Rotry T 50 B 4. Matcrial berwem well easing md prowetive tipe:

Hollow St Anger BB 41 o Benrmite 1 30
Other O B SAVD . Other B °

:

o 5 Armplarspace seais £ Grapular/Chipped Beouomice B 33
15. Drilling finid used: War= 002 A 0 01 = "y {bs/gal mod weighi . .. Bemomie-sand shery [ - 35
Drilling Mod [3 03 Neooc B 99 c. Lbs/fgal mud weight ... .. Bemonite siory & 3]
s 4. % Bentenite .. .. .. Bewonim-cemnemigowm D) 5

16. Lrilimg addidves nsed? O Yes No e — B 3 votome added for arry of the z.g:v: ’
- g f. How mstalled: Treoie 00 01
Descrine - e 22 Tremse pumped O g
17. Soures of wakes (atsch amaiysis, ummr:i): ‘ '”_ Crvity B g
i 6. Bemmmite seal: a Bemenite gramies @ 33
: 3 b, FAldin O033m D1Nm Benomiecips O 32

E Beommiteseal oo _ _ _ _ , L MSLor _Ze, off = z Other O

7. Fime send material:  Manufzctorer, prodoct name & roesh size
. H 1 Baouen o
b. Volzne added fi?

8. Fiher pack marerial: Meammfseorer, prodoet nene & mesh size
o T UD Amenicnw Hﬁ'rs@u{k._'.'

G. Filer pazk, 1op e __ ., BEMSLor_ 22 of

A Scemjomcon . _ _ . _fEMSLor_ 34,08~ i%

i, b b. Veinzme added 2
1 Weil bamom o __ . _RMSLor_ 2% _OR N3 8. Well casing: Flush threaded PVC sehednie 40 23
' \-j Flitrsh threaded PVC schedule 80 T
- 1. Fluerpect. bomem _ _ _ _ ., _EMSLer_ 33 S a—~—~_ & Oer O
' 10. Seresn marerial: _ TV C
¥ Bohole.bomom . _ . _ ft MSLor_ 33 .51 n  Serzen ype R——
' \\ . Conimuons siog O
1_ZBomrhole, diamezer g2 -io. ) Cthesr O ]
. ‘ ' b. Mamfzenmer _ Do\ nsa nd :
M. OD wellessing =~ _Z2.29 ‘ ‘ 7 c. Setsze . bellm
B s S : T 4 Slomed length: : 5 ok
HN. LD. well casing I N = e oy - 11, Backfll marezial (below s sack): None & 14
: ' - Dier O 2%

i

I hereoy comify that the iniprreation an this forn 5 tee 2ngd correct 1o the best of my knowledge.

Sigrnamrr g Zf 222 - } Fmm
; 4 METU Ans [REses re-2  Tecwnolegy Twic,




Client NRT NOV . ¥ 2008
Location Hutsonville, IL

Job Name

Job Number

Well/Boring Number

Date of Abandonment

Reason for Abandonment

Abandonment Done By

Hole Type: Monitoring Welf [ ]Drilthole [ JPumping Well
Consiruction Type: Drijled [] Driven [] Other
Formation Type: Unconsolidated [ ] Bedrock
Sealing Method: Gravity [] Pumped [] Other
Sealing Materials: Bentfonite Chips [ ] Cement-Bent Grout [ _] Other
Gallon(s)
Sealing Material From (it} To {it) Quantity Bag(s)
Topsoil Surface 0.5 Gailon{s)
Bentonite Chips 0.5 16.2 1 Bag(s)

Weltl information ONLY
All measurements are from ground suiface

Yes No

Total Well Depth 16.2 i Screen Removed X

Casing Diameter 2 In Overdrifled X
Casing Depth 16.2 Ft. Casing Left in Place X
Depth {0 Water 8.95 r Casing Cut Below Surface X

Comments:




APENDIX A-3

SLUG TEST DATA
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APENDIX A-4

GROUNDWATER SAMPLING SOP (AEG)



Monitor Well Sampling Procedure

Purpose:

The procedure for Hutsonville Power Station’s Monitor Well sampling is based on JEPA Sampling Procedure Instructions. These
instructions are prepared to inform owners/operators of treatment, storage and disposal facilities of proper water sampling procedures.
It is expected that by complying with these procedures it will help in obtaining analytical results consistent and comparahle with these
obtained by the Agency. The Monitoring Well sampling is completed on a monthly basis for Monitoring Wells | - 5, pH readings

and sample filtration is complete at Hutsonville with the samples shipped to the CIPS Central Lab-Springfield (tested for TDS, Boron,
Calcium, Hardness, Manganese, Sulfate, and Alkalinity).

Eguipment Needed:

Pump and Tubing (Asco portable pump)

Monitor Well Sample Boules (5 x 1 liter)

Water Level Indicator

Data Entry Sheet

Truck, Car or 12 V Battery

Timer/Stopwatch/Secondhand on watch

Depth = Volume Data Sheet

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

Cooler w/ ice (temperalure >39*F)

Sampling Procedure:

1) Connect the Adapter 1o the battery and pump.
2)  Use the Water Level Indicator to 1ind the distance to the top of the water in 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, puli back until it stops, and
lower slow until the buzzer sounds again. '

b) Read the increments on the wire from the North side of the casing. (Increments in 100" of an inch).

¢) This is the first entry on the Data Entry Sheet. (See below)

3) From this entry, calcuiate the volume of water in the well, by suhtracting it from ihe well depth + casing height.
Use the data sheet when calculating. From this result, use the chart 1o cajculate the volume of water (gals) in the well. Record this
value on the data sheet. 1f the value does not appear on the sheet, the following calculation may be used 1o 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 into the well until the pump starts to pump water.
3) Pump at least one well casing volume of water from the monitor well prior to oblaining a water sample. This is 1o remove
stapnant water in the well and obtain water more representative of the monitored aquifer. '
a) Todo this, fill the 1L Monitor Well Sample Botile, and note the time it takes to fili it. Multiply the time by 4. This is the
time it takes for the pump, at a designeated setting, to pump 1 gatlon of well water.
b} Multiply the number of gallons of well water by the time it takes to fill one gallon. This is the amount of time it takes o
pump the volume of well water out. Pump, at least, this volume of well water out. Record the amouni removed on the data
sheet. .
c) Afer removing the required volume of well water, the well shouid 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 bottle at Jeast 3 times with well water, fill, measure the pH, record pH, and place in a cooler of ice (only
necessary if the temperature outside is more than 392 F).
7) Pull tubing out while pump is running to remove most of the remaining water in the tubing.
8) Repeat steps 1-7 for all remaining Monitor Wells {1-5).

Filtering Procedure:

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

2) Obtain a clean ] 1. fliter flask for each sample (5), a clean funnel, and a vacuum pump.

PA1300M 375\0_1 Cover Alternative Analysis©1375 App A4 MW Sampling.doc



Hutsonville Monitoring Well Samples

Date: -
Collecied by:
Depth Volume of Quantity
MW # 10 top of Calculations Water in Discharged pH
Water Well before
sampling
11.50
1
21.25
2 -
12.42
3 -
18.17
4 R
20.67
5 -
Remarks:

ZA30\375\6_1 Cover Alternative Analysis\1375 App A4 MW Sampling.doc




APPENDIX B

ALTERNATIVE COST SUMMARY SHEETS



GROUNDWATER MANAGEMENT ALTERNATIVE: Collection Trench
Pond D Closure Alternatives Repori

Hutsonville Power Statior

Ameren Services

NRT PROJECT NO.: 1954/2.3

BY: KJB CHKD BY: CAR

DATE: 2/8/08 DATE:

SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentatic $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 Constructior $181,600
Design Pump Test 1 LS $25,000 $25,000
Mob./Demab. 1 LS $25,000 $25,000
Erosion Controls 1 LS $8,000 $8,000
Site Vegetation Clearing 1 LS $10,000 $10,000
Pre-Engineering System Enclosure and Foundatior 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 CY $2.00 $3,600
Startup/Testing 1 LS $20,000 $20,000
Documentation Surveying 1 LS $10,000 $10,000
Restoration of Disturbed Areas 1 LS $10,000 $10,000
South Collection Trench Constructior $277,200
Collection Trench Excavatior 3300 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 1495  CY $4.00 $6,000
Install Groundwater Collection Sumps 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 Trencl 2,750 LF $8.00 $22,000
8 0z. Geosynthetic linel 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 Wel 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 $800,000 |
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

. Additional sources of estimated costs: RS Means Site Work & Landscape Cost Data.
. Above is a preliminary estimate and may be revised if selected for final design.

o U BAWN

. Groundwater collection via a 2,650 foot long collection trench sloped 21.0%) to two collection sumps; total groundwater extraction is about10-25 GPM.

. Trench design consists of 6" HDPE drain tile, a layer of geosynthetic, washed river rock, followed by 6" bentonite seal, backfilled to 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 test could impact size and scope of the groundwater collection system.

1954 Closure Alternatives Estimates
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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 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 $14,529,000
Bench Scale / Pilot Testing 1 LS $50,000 $50,000
Stabilization Drill Rig Mobilization/Demob. 1 LS $250,000 $250,000
Fencing and Erosion Control 1 LS $20,000 $20,000
Stabilizing Reagent Materials 280,000 CcY $19.00 $5,320,000
Treatment Via Shallow Soil Mixing Rig (SSM) 280,000 CY $30.00 $8,400,000
Additional Testing/Quality Control 1 LS $250,000 $250,000
Regrade Overburden From SSM Treatment 112,000 CY $2.00 $224,000
Documentation Surveying 1 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

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

. Based on above estimates 280,000 yd3 (790,000 ft®x 9.5 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 : 1 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.

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

~N oA WwN R
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Pond D Closure Alternatives Report

GROUNDWATER MANAGEMENT ALTERNATIVE: Ash Removal and Disposal, Recycling, or Beneficial Reuse
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 $17,345,000
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 Overburden & Stockpile 550,000 CY $4.00 $2,200,000
Excavate Saturated Ash via Mudcat & Stockpile 280,000 CcY $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 CcY $8.40 $3,612,000
Off-Site Disposal/Recycling of Saturated Ash 280,000 CY $25.50 $7,140,000
Overburden Ash Replacement/Compaction/Regrade 550,000 CcY $4.00 $2,200,000
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 $17,345,000
30% Estimating Contingency $5,203,500
TOTAL, CONSTRUCTION CAPITAL COSTS $22,500,000
[TOTAL CAPITAL COSTS $23,000,000 |

ASSUMPTIONS

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

(Table 3-2).

2. Based on above estimates: 280,000 yd® saturated ash (790,000 ft? x 9.5 ft); 550,000 yd* overburden ash (790,000 ft? 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 yd3.

. 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 to 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/ton transportation, $7.40/ton disposal, $1.50/ton loading @ 1.6 tons/yd * ~ $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.

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

0 ~N O O W
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GROUNDWATER MANAGEMENT ALTERNATIVE: Ash Removal and Off-Site Disposal
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 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 CcY $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
Off-Site Disposal/Recycling of Ash 830,000 CY $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 ft?, average thickness ~ 9.5 ft, average depth to bottom of saturated ash ~ 25 ft.

2. Based on above estimates: 280,000 yd® saturated ash (790,000 ft? x 9.5 ft)

3. Total estimated area for ash: areal extent ~ (22 acres) 966,000 ft®, average thickness estimated from Geoprobe boring logs (20.9 feet).

4. Based on above estimates: 830,000 yd3 ash (966,000 ft?x average thickness [20.9 feet] + 80,000 yd3 ash transfer in 2004).

5. Estimate includes removal of dry ash (550,000 yd3) and saturated ash (280,000 yd 3).

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/yd * ~ $25.50/yd®).
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 Alternatives Estimates rmmm
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FINAL COVER ALTERNATIVE: Geomembrane

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 Documentati $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) 12,000 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 105,400 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 1 LS $10,000 $10,000
Site Drainage/piping 22 ACRES $3,000 $66,000
Documentation Surveying 1 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 $3,900,000 |

ASSUMPTIONS
. Total area of Pond D for final cover estimated at 966,000 SF, approximately 22 acres.

. All estimated final cover alternative 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.

. Additional sources of estimated costs: previous final cover construction, RS Means Site Work & Landscape Cost Data.
. Above is a preliminary estimate and may be revised if selected for final design.

RIS

Geosynthetic Cover consists of: 4" Bedding layer - 30 mil PVC Geomembrane - 200 mil Geocomposite Drainage Layer - 3 foot Protective Soil Layer.

. 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.

1954 Closure Alternatives Estimates
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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 CHKD BY: BRH/EJT
Ameren Services DATE: O-7/05, U-4/09
SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentati $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 cY $2.00 $101,000
Place Beneficial Reuse Ash for Protective Layer 20,000 CY $4.00 $80,000
Place Rooting Zone to Complete Protective Layer 85,400 cY $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 CY $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 alternative 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 oA wWwDN B

. 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 during design.

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

1954 Closure Alternatives Estimates
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FINAL COVER ALTERNATIVE: Layered Earth
Pond D Closure Alternatives Report NRT PROJECT NO.: 1954/2.3
Hutsonville Power Station BY: CAR/KJB  CHKD BY: BRH/EJT
Ameren Services DATE: O-7/05, U-4/09
SUB-
CONSULTING CAPITAL COSTS TOTAL
Consulting
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentatio $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  CY $12.00 $211,200
Place Rooting Zone for Protective Layer 87,800 cY $8.40 $737,500
Place Beneficial Reuse Ash to Make 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 1 LS $5,000 $5,000
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 $1,993,900
30% Estimating Contingency $598,200
TOTAL, CONSTRUCTION CAPITAL COSTS $2,600,000
[TOTAL CAPITAL COSTS $2,900,000 |

ASSUMPTIONS

. Total area of Pond D for final cover estimated at 966,000 SF, approximately 22 acres.

. Earthen Cover Consists of: 6" Sand Drainage Layer (Capillary Barrier) - 2.5 foot Protective Soil Layer.

. All estimated final cover alternative material quantities are provided in Table 3-3.

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

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

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

~N oA wWwDN B
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FINAL COVER ALTERNATIVE: Pozzolanic
Pond D Closure Alternatives Report

Hutsonville Power Station

Ameren Services

NRT PROJECT NO.

BY: CAR/ KJB

DATE: 0-6/05, U-4/09

11954/2.3

CHKD BY: BRH/ EJT

sus-
CONSULTING CAPITAL COSTS TOTAL
Consulting
Hydrogeologic Evaluation, Engineering Design, System Installation Oversight, Final System Documentation $500,000
Geotechnical Evaluation
SUBTOTAL, CONSTRUCTION CAPITAL COSTS $500,000
30% Estimating Contingency $150,000
TOTAL, CONSULTING CAPITAL COSTS $650,000
QUANTITY  UNIT UNIT ITEM SuUB-
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  CY $1.97 $99,485
Excavate Ash From Pond A for Pozzolanic Mix 100,480  CY $1.81 $181,869
Blend Ash w/ Reagents to Form Pozzolanic Mix 100,480  CY $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 100,480  CY $9.31 $935,469
Additional Construction Items Identified by VFL
Dewatering 1 LS $23,951 $23,951
Reagent Cost - Cement® 6,345 TON $95.00 $602,775
Relocate 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 alternative material quantities are provided in Table 3-3.

. Earthwork quantities based on VFL Technology Corp., 2003 Estimates

. Estimate 100,480 yd3 of ash excavated from Pond A for pozzolanic final cover

~No O WN R

Pozzolanic Ash Final Cover and Install General Fill to Compete Protective Layer.
Construction Capital Cost not included in VFL Estimate.
8. Reagent cost provided in VFL Technology Corporation, 2003.

spreadsheet are conservative.

. 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 Items: Site VVegetation Clearing (22 acres), Documentation Surveying, and Revegetation (mulch, seed, fertilizer) are included inMob./Demob.
Line Item: Load and Haul to Processing Plant is included in Excavate Ash From Pond A for Pozzolanic Mix.
Line Items: Install Beneficial Reuse Ash for Protective Layer, Grain Size Analysis/Geotechnical Testing, and Site Drainage are included ininstall 3.0'

9. Above is a preliminary estimate and may be revised if selected for final design - the consulting costs and estimating contingency provided in this

1954 Closure Alternatives Estimates
Pozzolanic Cover - Mix No. 2 lofl
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www.naturalrt.com

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

On April 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 is 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:

e 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.

! Map and related well records from: http://ablation.isgs.uiuc.edu/website/ilwater/viewer.htm
2009 POTABLE WELL SEARCH.DOC 1 NATURAL
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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. Alluvial
120333666700 20 Within Radius Wampler, Duane 66 Deep 34 64
Irrigation Alluvial
120333675600 20 Within Radius DeMent, 60 Deep 32 62*
Irrigation Margaret Alluvial
120333689800 20 Within Radius DeMent, 61 Deep 40 60
Irrigation Margaret Alluvial
120333440500 20 Outside Radius City of 73 Deep 30* 60*
Municipal Hutsonville Alluvial
120333741100 18 Outside Radius Allison, Jim 90 Sandstone 30 90
Domestic
*: Estimated value, information unclear on the ISGS log.
[2009 PoTABLE WELL SEARCH.DOC] 2 NATURAL
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I LLI NO S STATE GEOLOG CAL SURVEY

Page 1

Irrigation Well Top Bot t om
dark clay 0 2
sand & gravel 2 47
coar se sand 47 61
Total Depth 61
Casi ng: 16" PVC SCH 40 from-1' to 31

16" PVC SAWED SCREEN from 31' to 61'

Screen: 30' of 16" dianmeter 32 slot

Gout: BENSEAL from 3 to 20.

Grout: GRAVEL PACK from 20 to 61.

Static level 9' below casing top which is 1' above G

Location source: Location frompermt
Permt Date: June 7, 2002 Permt #:

COVPANY Speth, James

FARM DeMent, Margaret

DATE DRI LLED June 12, 2002 NO.

ELEVATI ON 0O COUNTY NO. 36898

LOCATI ON  NE NE NW
LATI TUDE 39. 127799 LONG TUDE -87.658791

COUNTY Crawford APl 120333689800 20 - 8N - 11w
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Irrigation Well Top Bot t om
topsoi | 0 2
dry sand & gravel 2 22
coarse gray sand w nedium| arge gravel 22 30
coarse gray sand with fine gravel 30 60
shal e at 60 60
Total Depth 60
Casi ng: 12" SCH 40 PVC from Q' to 40
Screen: 20' of 12" dianmeter .06 slot
Grout: BENTONITE fromO to 30.

Water fromsand & gravel at 20' to 60'.

Static level 23" below casing top which is 2' above GL
Punpi ng | evel 0' when punping at 750 gpmfor 0 hours
Address of well: same as above

Location source: Location from permt

Permt Date: January 19, 2000 Permt #:
COVPANY Hacker, Tim

FARM DeMent, Margaret
DATE DRI LLED February 8, 2000 NO 2
ELEVATI ON 0O COUNTY NO. 36756
LOCATI ON SE SE Nw
LATI TUDE 39.122411 LONG TUDE -87.658754
COUNTY Crawford APl 120333675600 20 - 8N - 11w
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Irrigation Well Top Bot t om
topsoi | 0 3
silty dark clay 3 20
gray clay 20 25
coarse gray sand with fine-ned gravel 25 66
gray clay at 66 66
Total Depth 66
Casi ng: 12" SCH 40 PVC from Q' to 32'

Screen: 3' of 12" dianeter .06 slot
Grout: BENTONITE fromO to 25.
Water fromsand & gravel at 25 to 66'.
Static level 11' below casing top which is 1' above GL
Punpi ng | evel 0' when punping at 1000 gpmfor 0 hours
Addi ti onal Lot : Subdi vi si on:
| ocation info: S of CIPS Power Pl ant
Address of well:
Hut sonville, IL
Location source: Location from permt
Permt Date: January 15, 1997 Permt #: 033-1-9
COVPANY Hacker, Tim

FARM Wanpl er, Duane
DATE DRI LLEDJanuary 29, 1998 NO. 1
ELEVATI ON 0O COUNTY NO. 36667
LOCATI ON  NE NE NW
LATI TUDE 39. 127799 LONG TUDE -87.658791
COUNTY Crawford APl 120333666700 20 - 8N - 11w
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Irrigation Well

Top

Bott om

SS #66941 (0'-65'")

top soil

fine brown sand

coarse brown sand

gravel & sand

Total Depth

Casi ng: 16" PVC WC SCH 80 from2' to 64'
Screen: 30" of 16" dianeter .12 slot

Gout: BENTONITE fromO to O.
Water fromsand & gravel at 0' to O'.

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

Location source: Location frompermt

Permt Date: February 10, 1989 Permt #:

139

628

13
45

13
45
64

64

COVPANY Erwin, Harold E.

FARM Derent, Margaret R

DATE DRI LLED March 24, 1989 NO.
ELEVATI ON 0O COUNTY NO. 35196

LOCATI ON  NW NW NwW
LATI TUDE 39.12778 LONG TUDE -87.665637

COUNTY  Crawford APl 120333519600

20 -

8N - 11w
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G out:

Water fromAlluvial at 77" to 61'.
Static |level 245" below casing top which is 5 above G
Pumpi ng | evel 35" when punping at 400 gpmfor 5 hours

Per manent punp installed at 50' on June 24, 1987, with a capacity

Addi tional
| ocation info:

Location source: Location frompermt

CEMENT from O to 20.
Si ze hol e bel ow casi ng: 24"

of 300 gpm
Lot: #3C Subdivision: Jacob A Parker

Page 1

Muni ci pal Water Supply Top Bott om
fine dark brown sand 0 5
fine to medi um sand 5 30
fine/med sand & gvl 30 73
Total Depth 73
Casi ng: 10" STEEL 40.48#/FT from-5" to 61
Scr een: of 10" dianeter .07999999821186066 sl ot

Permit Date: June 1, 1987 Permit #: 132217
COVPANY Peterson, Steven R

FARM Hut sonville, City of

DATE DRI LLEDJune 24, 1987 NO. 4

ELEVATI ON 0 COUNTY NO. 34405
LOCATION 557'S line, 1855 E line of section

LATI TUDE 39.117019 LONG TUDE -87.654743

COUNTY  Crawford APl 120333440500 20 - 8N -

11w



Page 1 I LLI NO S STATE GEOLOG CAL SURVEY

I ndustrial Water Well Top Bot t om
cinders, sand & clay 0 5
med to soft clay 5 22
soft gray clay 22 26
f-med s, gvl & bld 26 88
Total Depth 88
Casi ng: 26" .375 WALL fromO0' to 57

42" . 375 WALL from-22' to 30
Screen: 30" of 26" dianeter .5 slot
Gout: CEMENT from5 to 30.
Si ze hol e bel ow casi ng: 42"
Water fromalluvial at 25 to 97'.
Static level 15' below casing top which is 0' above GL

Pumpi ng | evel 22' when punping at 826 gpmfor 5 hours
Permanent punp installed at 60" on , with a capacity of |600 gpm
Driller's Log filed
Location source: Location from permt
Permt Date: August 26, 1983 Permt #: 109053
COVPANY Ruester, John T.

FARM Central |l Public Serv. Co.

DATE DRI LLED Cct ober 28, 1983 NO 4
ELEVATI ON 440G COUNTY NO. 33867
LOCATI ON 350'S line, 150'WIline of SE SWSE
LATI TUDE 39. 129677 LONG TUDE -87.654832
COUNTY Crawford APl 120333386700 17 - 8N - 11w
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Vater Vel Top Bot t om
brown cl ay, very soft 0 20
gray clay very soft 20 25
crs sand & gravel w bldr @40 (wtr brg) 25 54
gravel w boul ders very | oose(wtr brg) 54 75
medi um fine sand very | oose (wr brg) 75 90
bedr ock at 90 90
Total Depth 90
Casi ng: 42" from-1' to 30

26" from-1' to 57
Screen: 30' of 26" dianmeter 6 slot
Water fromsand & gravel at 25 to 87'.
Static level 18' below casing top which is 2' above GL
Punpi ng | evel 24' when punping at 825 gpmfor 3 hours
Driller's Log filed
Sanpl e set # 60350 (0' - 85') Received: June 1, 1976
Location source: Location frompermt
Permt Date: May 18, 1976 Permt #: 47367
COVPANY owner
FARM C|.P.S -Hutsonville Unit
DATE DRI LLED May 25, 1976 NO 3
ELEVATI ON 440TM COUNTY NO. 29913
LOCATI ON 350'S line, 1630'E line of SE
LATI TUDE 39.129678 LONG TUDE -87.654686
COUNTY Crawford APl 120332991300 17 - 8N - 11w
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Private Water Well Top Bot t om
sandy cl ay 0 5
sand & gravel 5 8
gray hardpan 8 15
gray sandstone 15 51
gry shale 51 64
coal 64 68
gray shale 68 920
Total Depth 90
Casi ng: 5" PVC SDR 21 from-2' to 90
Grout: BENTONITE fromO to 30.

Water from sandstone at 15 to 51'.

Static level 11' below casing top which is 2' above GL

Pumpi ng | evel 85" when punping at gpmfor 5 hours

Per manent punp installed at 85 on Decenber 24, 2007, with a
capacity of 10 gpm

Address of well: same as above

Location source: Location from permt

Permt Date: Decenber 17, 2007 Permt #: 033-7-0

COVPANY Van G lder, Richard E
FARM Allison, Jim
DATE DRI LLED Decenber 20, 2007 NO.

ELEVATI ON COUNTY NO. 37411
LOCATI ON NE NE SE
LATI TUDE 39. 135033 LONG TUDE -87.66725
COUNTY Crawford APl 120333741100 18 - 8N - 11w
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