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AMEREN MISSOURI SIOUX ENERGY CENTER
LOCATION RESTRICTIONS
ST. CHARLES COUNTY, MISSOURI

1.0 INTRODUCTION

The Sioux Energy Center (SEC) is located in northeast St. Charles County, Missouri along the Mississippi
River, approximately 14 miles upstream of the confluence with the Missouri River and approximately 3
miles east of Portage de Sioux, Missouri. The SEC has one active surface impoundment and one active
landfill collectively used to manage coal combustion residuals (CCR) produced by the SEC. The active
CCR surface impoundments is designated as SCPD (Gypsum Pond Cell 2). The active CCR landfill unit
is designated as SCL4A (Cell 4A). A map showing the location, configuration, and features of each
surface impoundment and the landfill unit is attached as Figure 1.

1.1  Purpose

The purpose of this report is to document evaluations and assessments completed for the Ameren
Missouri Sioux Energy Center’s active CCR Units as required by select sections within 40 CFR Part 257,
the final rule to regulate the disposal of CCR as solid waste under Subtitle D of the Resource
Conservation and Recovery Act (RCRA). Specifically Reitz & Jens completed assessments and
evaluations of Location Restrictions required by:

A. §257.60, Placement Above the Uppermost Aquifer;
B. §257.61, Wetlands;

C. §257.62, Fault Areas;

D. §257.63, Seismic Impact Zones; and

E. §257.64, Unstable Areas

All five evaluations and assessments are required for all existing CCR surface impoundments. Only the
evaluation and assessment of §257.64 Unstable Areas is required for existing CCR landfills.

REITZ & JENS, INC. 1
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2.0 SIOUX ENERGY CENTER CCR UNITS

2.1  SCPD (Gypsum Pond Cell 2)

Gypsum Pond Cell 2 was brought online in 2022. Cell 2 is permitted by the Missouri Department of
Natural Resources Solid Waste Management Program (MDNR-SWMP) as a Solid Waste Disposal Area
under Operating Permit Number 0918301. The impoundment has an approximate area of 40 acres. The
SEC’s Flue Gas Desulfurization (FGD) system produces gypsum as a byproduct that is pumped as a
slurry to Cell 2 where it is managed for long-term or permanent storage. The pond does not receive any
additional stormwater run-off outside its bounded area. The gypsum slurry discharges into the cell at the
approximate midpoint of the west embankment. The gypsum settles out into the pond and the decant
water flows into the Recycle Pond through a set of triple box culverts at the northwest corner of Cell 2.
Water that accumulates in the Recycle Pond is then pumped back to the Sioux Energy Center for reuse in
a closed loop system. Cell 2 and the Recycle Pond are separated by an embankment. The triple box
culverts that connect Cell 2 with the Recycle Pond control the maximum normal water level in Cell 2 to
el. 441.1. Cell 2 also has two emergency spillways on the north side of the impoundment at el. 445. The
bottom and side slopes of Cell 2 are lined with a composite liner that includes an 80-mil HDPE liner over
24 inches of compacted clay. The Cell 2 upstream and downstream slopes have a steepness of 3H to 1V
and the crest elevation is approximately 446 feet. The exterior embankment slopes are vegetated.

2.2 SCLA4A (Cell 4A)

Cell 4A is permitted as a utility waste landfill by St. Charles County, Missouri, and as a Solid Waste
Disposal Area by MDNR-SWMP under Operating Permit Number 0918301. The permitted footprint for
the entire Solid Waste Disposal Area covers approximately 183.5 acres which will be developed in
multiple phases. Phase II includes the development of SCL4A, which has a disposal area of
approximately 14.5 acres.

REITZ & JENS, INC.




Ameren Missouri Sioux Energy Center Page 3
Location Restrictions
October 2024

3.0 §257.60 PLACEMENT ABOVE THE UPPERMOST AQUIFER

New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of CCR
units must be constructed with a base that is located no less than 1.52 meters (five feet) above the upper
limit of the uppermost aquifer, or must demonstrate that there will not be an intermittent, recurring, or
sustained hydraulic connection between any portion of the base of the CCR unit and the uppermost
aquifer due to normal fluctuations in groundwater elevations (including the seasonal high water table).
The owner or operator must demonstrate that the CCR unit meets the minimum requirements for
placement above the uppermost aquifer.

The SEC is about twelve miles west-northwest of the confluence of the Mississippi and Missouri rivers in
an alluvial setting of water-deposited soils in the floodplains. The stratigraphy at the site is comprised of
alluvium with a thin, underlying residual/colluvial unit immediately on top of bedrock. The typical total
soil thickness is about one hundred to one hundred twenty feet. The uppermost alluvial units are flood
basin deposits comprised of five to ten feet of very fine-grained clays with some silt. Underlying the
flood basin deposits are flood plain deposits consisting of silts and clays interbedded or intermixed with
fine to medium sand. Beneath the flood plain deposits are natural levee deposits consisting of medium to
fine sand and channel deposits consisting of fine to coarse sands with occasional interlayering silt and fine
gravel fragments. Construction activities have removed much of the uppermost fine-grained flood basin
deposits at the locations of the CCR units. The uppermost aquifer is, therefore, an unconfined gravity
aquifer with little to no aquitard impeding flow to the natural ground surface.

As part of the detailed site investigation for SCPD and SCL4A, fifty-seven piezometers were installed to
evaluate the hydrology of the southern portion of the site for twelve consecutive months from August
2005 to July 2006 and demonstrated that, during the monitoring period, the groundwater elevation ranged
from elevation 411 to 417. Additionally, the historic and recent river levels were analyzed to determine
the effect of the Missouri and Mississippi Rivers on the groundwater levels at the SEC. Groundwater
flow is controlled primarily by the Mississippi River levels and slightly by the Missouri River levels,
which controlled localized or seasonal variations. Therefore, the normal groundwater levels can be
estimated from the adjacent river levels which have inundated the site above the natural ground surface
elevation. Without a continuous, low permeability, fine-grained stratum above the sandy alluvial
deposits, the elevation of the uppermost aquifer is the natural ground surface prior to construction.

3.1 SCPD

SCPD is permitted as a Utility Waste Landfill in the State of Missouri that is operated as a surface
impoundment with a composite liner consisting of an 80-mil HDPE liner over 24 inches of compacted
clay. Construction of SCPD included the placement of a separation layer consisting of 5 feet of clay fill
to elevate the base of the clay liner a minimum of 5 feet above the lowest site elevation prior to
construction and the top of coarse-grain soil observed in the historical boring logs or during construction.
Therefore, the upper limit of the uppermost aquifer is lower than the current bottom of SCPD, which
meets the requirements of 40 CFR Part §257.60.

REITZ & JENS, INC.
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40 CFR Part 257.60
Placement Above the Uppermost Aquifer

New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of CCR
units must be constructed with a base that is located no less than 1.52 meters (five feet) above the upper
limit of the uppermost aquifer, or must demonstrate that there will not be an intermittent, recurring, or
sustained hydraulic connection between any portion of the base of the CCR unit and the uppermost
aquifer due to normal fluctuations in groundwater elevations (including the seasonal high water table).
An assessment of active CCR surface impoundment SCPD (Cell 2) at the Sioux Energy Center was

conducted to determine if a demonstration could be made showing that the CCR units meet the
requirements of 40 CFR Part §257.60.

Meets Minimum
CCR Unit Requirement of 40 CFR
Part §257.60
SCPD Yes
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4.0 §257.61 WETLANDS

New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of CCR
units must not be located in wetlands as defined in §232.2, unless the owner or operator demonstrates that
the CCR unit meets the requirements of §257.61(a)(1) through (5). The term wet/land means those areas
that are inundated or saturated by surface or groundwater at a frequency and duration to support a
prevalence of vegetation typically adapted for life in saturated soil conditions. Potential wetlands at the
SEC have been identified from aerial imagery by the U.S. Fish and Wildlife Service (USFWS) National
Wetlands Inventory (NWI) Mapper or delineated by the United States Army Corps of Engineers
(USACE) in a jurisdictional determination issued in 2006. Wastewater detention and retention basins are
excluded from the definition of "Waters of the United States." The NWI Mapper is used as a screening
tool for identifying wetlands.

The existing CCR units at the SEC where evaluated to determine whether jurisdictional wetlands were
located in proximity to each CCR unit and that the operation of the CCR Unit will not cause or contribute
to significant wetland degradation. Engineering and biological assessments performed in 2016 and 2018,
along with weekly inspections and effluent limitations contained in the facility's water operating permit,
confirm that CCR Units at the SEC are not causing or contributing to significant degradation of the
wetlands adjacent to the CCR units. The CCR Units located closest to wetlands (SCPA and SCPB) are
closed.

41 SCPD

The original design of SCPD avoided wetlands identified in a jurisdictional determination completed by
the United States Army Corps of Engineers (USACE). As a result, the USACE St. Louis District issued a
“No Department of the Army Permit Required” letter to Ameren on December 30, 2005. A copy of that
letter is attached in Appendix A.

Water in SCPD discharges into the Recycle Pond where it is pumped back to the SEC for reuse in a
closed loop system. There is no NPDES outfall for SCPD.

The SEC also has a Dust Control Plan to minimize CCR from becoming airborne and potentially causing
or contributing to significant degradation of surrounding wetlands. The Dust Control Plan includes
controls for managing fugitive dusts originating from CCR units, roads and other CCR management and
material handling activities from becoming airborne. The Dust Control Plan is a condition of Ameren’s
Title V Air Permit for the SEC that is also administered by MDNR. The primary controls used to
minimize fugitive dust include system design, maintenance programs, traffic control, watering, and
covering and handling procedures for the CCR materials.

The SCPD is incised with an earthen embankment circling the perimeter of the CCR unit. Reitz & Jens’
Structural Integrity Criteria & Hydrologic/Hydraulic Capacity Assessment of the SEC determined that
SCPD meets or exceeds the minimum stability factors of safety specified in 40 CFR Part §257.73(e)(1),
Safety Factor Assessment. The perimeter embankment is also maintained with vegetative slopes to
prevent erosion of the exterior embankment material. The perimeter embankment is designed and
maintained to prevent catastrophic release, migration of CCR, and/or erosion of embankment material
from potentially causing or contributing to significant degradation of surrounding wetlands. In the remote

REITZ & JENS, INC.
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chance that the earthen embankment circling the perimeter of the SCPD were to fail it could impact
adjacent wetlands. However, the associated environmental impacts would be minimal.

Ameren also completed a comprehensive evaluation of surface and groundwater data that demonstrates

that there are no adverse impacts resulting from coal ash management practices at the SEC on human
health or the environment (Haley & Aldrich, 2018).
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40 CFR Part 257.61
Wetlands

New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of CCR
units must not be located in wetlands as defined in §232.2, unless the owner or operator demonstrates that
the CCR unit meets the requirements of §257.61(a)(1) through (5). An assessment of active CCR surface
impoundments SCPD (Cell 2) at the Sioux Energy Center was conducted to determine if a demonstration
could be made showing that the CCR units meet the requirements of 40 CFR Part §257.61.

Meets Minimum
CCR Unit Requirement of 40 CFR
Part §257.61
SCPD Yes

Engineer’s Seal
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5.0 §257.62 FAULT AREAS

New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of CCR
units must not be located within 60 meters (200 feet) of the outermost damage zone of a fault that has had
displacement in Holocene time unless the owner or operator demonstrates by the dates specified in
paragraph (c) of this section that an alternative setback distance of less than 60 meters (200 feet) will
prevent damage to the structural integrity of the CCR unit. A fault is defined in §257.53 as a fracture or
zone of fractures which strata on one side have been displaced with respect to the other side.

The SEC CCR surface impoundments are not located within 200 feet of the outermost damage zone of a
fault that has had displacement in Holocene time. The closest fault is the Cap au Gres, which is located
about 1.6 miles north of the SEC as shown in Figure 2. The Cap au Gres fault has not undergone any
displacements in Holocene time. The Cap au Gres fault is related to the Lincoln Fold, and both features
are related to the Ozark uplift. A major uplift event brought the Ozark Dome out of the sea near the end
of the Ordovician Period (about 443 million years ago) (Cole, 1961).
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40 CFR Part 257.62
Fault Areas

New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of CCR
units must not be located within 60 meters (200 feet) of the outermost damage zone of a fault that has had
displacement in Holocene time unless the owner or operator demonstrates by the dates specified in
paragraph (c) of this section that an alternative setback distance of less than 60 meters (200 feet) will
prevent damage to the structural integrity of the CCR unit. An assessment of active CCR surface
impoundments SCPD (Cell 2) at the Sioux Energy Center was conducted to determine if a demonstration
could be made showing that the CCR units meet the requirements of 40 CFR Part §257.62.

Meets Minimum
CCR Unit Requirement of 40 CFR
Part §257.62
SCPD Yes
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6.0 §257.63 SEISMIC IMPACT ZONES

New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of CCR
units must not be located in seismic impact zones unless the owner or operator demonstrates that all
structural components including liners, leachate collection and removal systems, and surface water control
systems, are designed to resist the maximum horizontal acceleration in lithified earth material for the site.
The maximum horizontal acceleration in lithified earth material is defined in §257.53 as the maximum
horizontal acceleration at the ground surface as depicted on a seismic hazard map, with a 98% or greater
probability that the acceleration will not be exceeded in 50 years, or the maximum expected horizontal
acceleration based on a site-specific seismic risk assessment. Seismic impact zones are defined in
§257.53 as an area having a 2% or greater probability that the maximum expected horizontal acceleration,
expressed as a percentage of the earth’s gravitational pull (g), will exceed 0.10g in 50 years.

The seismic acceleration determined for the SEC was based upon the USGS 2014 seismic hazard maps
for a Peak Horizontal Ground Acceleration (PHGA) for seismic loading event with a 2% probability of
exceedance in 50 years. The PHGA was factored for the seismic site class in accordance with ASCE 7
“Minimum Design Loads for Buildings and Other Structures, International Building Code.” The
published 2014 USGS hazard map for the SEC is reproduced in Figure 3. The probabilistic PHGA for the
design earthquake at the Sioux site is 0.187g (that is, 18.7% of standard gravity acceleration of 32.2
feet/sec?). This value takes into account attenuation of bedrock shaking with distance from the probable
sources and general soil interactions such as damping for a hypothetical soil profile. This value is meant
to be a conservative estimate. Based upon the data, the most probable earthquake magnitudes (Mw) for
these accelerations are between 7.0 and 8.0. We applied a multiplier of 1.434 to the base PHGA to
account for the soil profile at the SEC to obtain a site specific PHGA of 0.268g. Based on this finding,
the SEC is located in a seismic impact zone.

The existing CCR surface impoundment at the SEC was evaluated under seismic loading to determine if
the CCR unit design is adequate to prevent harmful release of CCR, leachate, and contaminants both
during and after the design seismic event. In order to demonstrate the adequacy of the design we
evaluated both liquefaction potential and slope stability. The Ameren Missouri Sioux Energy Center
Construction Permit Modification for Permitted Utility Waste Landfill (Permit NO. 0918301), St. Charles
County, Missouri, Revised Geotechnical Engineering Report dated January 24, 2020, provides additional
details regarding the seismic design of SCPD and is presented in Appendix B.

Liquefaction Potential

Liquefaction occurs when ground shaking is sufficient to produce cyclic particle movements that cause
excess pore water pressures to build to the point that nearly all the strength of the soil is lost. After
ground shaking has stopped, the soil will potentially reconsolidate to denser configuration, which results
in settlement. Liquefaction is most problematic in loose sandy soils with less than about 35 percent fines
(soils which are finer than standard sieve size #200), but liquefaction can occur in very loose soils with up
to 50 percent fines and soils up to the size of fine gravel.

Factors of Safety (FS) against liquefaction were calculated for both CPT and SPT borings using the cyclic

stress approach outlined in Idriss and Boulanger (2008). The SPT borings were analyzed using N-values
for clean sand which were corrected for vertical overburden stress, termed (N1)e0-cs, and the fines contents

REITZ & JENS, INC.




Ameren Missouri Sioux Energy Center Page 11
Location Restrictions
October 2024

of the soils were determined from laboratory grain size tests. The CPT soundings were analyzed using the
cone tip pressure, which was corrected for overburden pressure and fines content, termed qeiNes.

Liquefaction settlement for the SPT borings was determined using the procedure outlined in Idriss and
Boulanger 2008, which determines the post-liquefaction volumetric strain based upon the corrected-
normalized N-value (N1)s0 and the calculated factor of safety against liquefaction. For CPT soundings,
volumetric strain was determined using the procedure outlined in Zhang et. al. (2004) which uses the
corrected-normalized-clean sand equivalent-point resistance (qciNes).

Seismic Slope Stability

Seismic slope stability analyses of CCR units was based upon the estimated lateral deformation or
spreading that may occur, rather than a factor of safety against failure with a pseudo-static seismic load
(MDNR-SWMP and Stark, 1998). The procedure described by MDNR-SWMP and Stark is to calculate a
yield acceleration (ky) for the landfill geometry for which the pseudo-static seismic load results in a
minimum factor of safety against slope failure of 1.0. Stability analyses were completed to determine the
yield acceleration (ky) for each CCR unit using SLIDE 8.0. The ky was then compared to the ground
accelerations in a time-history. When the ground acceleration exceeded the ky the associated lateral
displacement was calculated using the empirical relationship developed by Makdisi and Seed (1978). The
lateral displacements were cumulated over the time-history assuming that all of the displacements
occurred in the same direction. When the calculated ky is greater than the ground acceleration in the time-
history (PHGA), there is no deformation. The procedure, developed by Newmark (1965), was analyzed
using the SHAKE2000 and SLIDE 8.0 programs.

At the locations where the liquefaction analyses indicated a high potential for liquefaction in existing soil
strata, residual cohesive shear strengths were input for the liquefied soil strata to analyze the post-
earthquake load case. The residual cohesive shear strengths were interpolated from the empirical
relationships recommended by H. Bolton Seed (1987), Seed and Harder (1990), and Olson and Stark
(2002), based on corrected N-values with corrections for fines content.

6.1 SCPD

Geotechnical investigations in 2005 for SCPD document the natural foundation materials of this CCR
Unit. The uppermost stratum is generally clays and silty clays with scattered seams and layers of low
plastic silt, underlain by silts. The thickness of these fine-grain deposits ranged from 0 to 24 feet, but
generally between about 5 to 10 feet. Clay soils are almost all high plastic. The fine-grain soils are firm
to stiff, with undrained cohesive shear strengths of 500 psf to over 2000 psf. Most of these fine-grain
materials were removed during construction and used to construct the clay liner under SCPC.

The upper fine-grain soils are underlain by sandy silts, silty fine sands, and fine sands, generally to a
depth of 30 feet. These upper sandy soils are generally loose to medium-dense. The upper sandy soils are
underlain by fine to coarse, poorly graded sands and well-graded sands, with some silty sands and
gravelly sands at greater depths. Limestone bedrock is at a depth of about 115 feet. The lower sands
generally ranged from medium dense to very dense, increasing in density with increasing depth.

REITZ & JENS, INC.
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Construction of SCPD included the placement of separation layer or 5 feet of clay fill to elevate the base
of the clay liner a minimum of 5 feet above the lowest site elevation prior to construction and the top of
coarse-grain soil observed in the historical boring logs or during construction.

Embankment fill consists of compacted layers of clay and silt with varying amounts of sand. Fill material
was compacted to a minimum of 95% of the maximum dry unit weight determined from the Standard
Proctor Moisture-Density Test (ASTM D698). Fill placement was monitored, and moisture-density tests
were obtained during construction. The upstream and downstream slopes have a steepness of 3H to 1V.
The crest elevation of the embankment for SCPD is approximately elevation 446 feet.

The bottom of SCPD and the upstream slopes are covered with 2 feet of compacted clay liner that has a
maximum hydraulic conductivity of 1x10” cm/sec. Clay for the liner was obtained on site. The
compaction criteria for the clay liner were developed using the “Daniel Method.” Fill placement was
monitored and moisture-density tests were obtained during construction.

6.1.1 Liquefaction Analyses

A high risk of liquefaction is pervasive on the site at the natural ground surface. The risk of liquefaction
will be beyond the perimeter berms where the existing vertical effective stress will not be increased by the
placement of CCR in the cells. The liquefiable strata are the silty sand or poorly graded sand below the
upper cohesive soils and silts. The potential consequences of liquefaction are loss of shear strength and
settlement. The loss of shear strength would impact the stability of slopes, and therefore is addressed
under that section of this report. Potential settlement due to liquefaction may occur beneath the cells and
under the perimeter berms at least until the level of the CCR exceeds about 40 feet. The magnitude of the
settlement due to liquefaction is estimated using the empirical relationship between volumetric strain,
ASR and (N1)60 developed by Tokimatsu and Seed (1987).

The maximum estimated settlement due to liquefaction is about 7 inches in the vicinity of Boring B-95
either outside the cells or beneath 20 feet or less of CCR. Across the UWL the settlement due to
liquefaction beneath 20 feet or less of CCR averages about 4 inches. Below about 30 feet of CCR, the
estimated settlement due to liquefaction is about 2 inches or less. Tokimatsu and Seed estimate that the
predicted strain is accurate to +25%, so an estimated settlement of 5 inches is probably reasonable. So, the
risk of damage to the composite liner and final cover due to liquefaction is minimal.

6.1.2 Slope Stability Analyses

The slope stability analyses were performed using the computer program SLIDE 8. This program uses the
Spencer method, which resolves the static forces on each vertical slice of soil profile along randomly
generated failure surfaces. Two methods are used. The first method is to assume circular failure surfaces.
A grid of possible centers for the circular failure surface is specified, as well as the possible bottom
elevation of the failure surface. The program searches for the minimum factor of safety (FS) against slope
failure for each center point in the grid by incrementally varying the radius of the failure surface. The
plotted results from the program show the minimum FS, the center and radius of the failure surface with
the minimum FS. The output of the program also plots contours of equal FS within the grid of possible
center points. The second method is based upon a multi-linear failure surface. This method is used where
there is a plane of weak shear strengths, such as along a composite liner or dual liner. The analyses are the
same, that is searching for a configuration of a multi-linear failure surface which results in a minimum
factor of safety. All of the results are presented graphically in Appendix B. Stability analyses were
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performed at each section for initial and final stages of construction and using short-term (undrained)
properties and long-term properties as appropriate. Stability analyses were also performed for the
pseudoseismic loading, and the post-seismic static conditions where liquefaction exists in the natural soil
strata below the groundwater table where there is a high risk.

Figure B-1 in Appendix B shows the locations of cross sections analyzed for the SCPD. The results of
slope stability analyses for the critical section are presented in Table 1. Shown in the table is the factor of
safety from the pseudo-static analyses at the design acceleration, the yield acceleration, the estimated
lateral displacement and the post-earthquake factor of safety. Graphical depictions of the slope stability
analyses are presented in Figure B-2 to B-4 in Appendix B.

Table 1 - Seismic Slope Stability Analyses Results for the SCPD Critical Section

Section Psuedo- Yield Lateral Minimum Post-
Static Acceleration | Displacement Post- Earthquake
Factor of (g) (in) Earthquake Factor of
Safety Factor of Safety
Safety
E-E 1.01 0.271 NA 1.20 1.74

6.1.3 SCPD Seismic Impacts

Our analyses estimated probable maximum deformations as the result of seismic acceleration or
liquefaction induced settlement to be approximately 6 inches. This magnitude of deformation has the
potential to require immediate pool draw down, emergency repairs, work stoppage and plant stoppage;
however, it is not expected that these deformations will cause a catastrophic release of CCR. The SCPD
design is adequate to prevent harmful release of CCR, leachate, and contaminants both during and after
the design seismic event.

REITZ & JENS, INC.
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40 CFR Part 257.63
Seismic Impact Zones

New CCR landfills, existing and new CCR surface impoundments, and all lateral expansions of CCR
units must not be located in seismic impact zones unless the owner or operator demonstrates by the dates
specified in paragraph (c) of this section that all structural components including liners, leachate
collection and removal systems, and surface water control systems, are designed to resist the maximum
horizontal acceleration in lithified earth material for the site. An assessment of active CCR surface
impoundment SCPD (Cell 2) at the Sioux Energy Center was conducted to determine if a demonstration
could be made showing that the CCR units meet the requirements of 40 CFR Part §257.63.

Meets Minimum
CCR Unit Requirement of 40 CFR
Part §257.63
SCPD Yes

Engineer’s Seal
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Jeff Bertel, P.E.

License: PE-2010025265
Date: October 31, 2024
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7.0 §257.64 UNSTABLE AREAS

An existing or new CCR landfill, existing or new CCR surface impoundment, or any lateral expansion of
a CCR unit must not be located in an unstable area unless the owner or operator demonstrates that
recognized and generally accepted good engineering practices have been incorporated into the design of
the CCR unit to ensure that the integrity of the structural components of the CCR unit will not be
disrupted. An unstable area is defined in §257.53 as, “a location that is susceptible to natural or human-
induced events or forces capable of impairing the integrity, including structural components of some or all
of the CCR unit that are responsible for preventing releases from such unit. Unstable areas can include
poor foundation conditions, areas susceptible to mass movements, and karst terrains.”

The SEC is located in an alluvial plain between the Mississippi and Missouri Rivers. The subsurface
conditions include a heterogeneous deposit of alluvial soils consisting of 5 to 15 feet of clays and silts
underlain by sand deposits which generally become more coarse with depth. The uppermost bedrock
underlying the thick alluvium, at a depth of about 115 feet, is limestone and dolomite of the
Mississippian-age Salem Formation. Outcrops of the Salem Formation exist in the bluffs on the north
side of the Mississippi River. The Salem Formation is reported to be 60 feet thick, and is underlain by the
Warsaw Formation. The Warsaw Formation principally consists of shale and finely-crystalline dolomitic
mudstone.

The CCR units at the SEC were evaluated to determine if they were located in an unstable area using data
from existing geotechnical investigations and relevant information including maps showing regional
bedrock geology, karst features, mines and other potential unstable features. There are no known springs,
caves, sinkholes or rock outcrops within the alluvial plain. No other potentially significant geologic or
geomorphic features have been identified at the SEC. No significant on-site or local human-made
features or events, either surface or subsurface are in evidence at the SEC within the footprints of the
CCR units.

The global stability and settlement of the CCR units were evaluated during design or after construction
based on the as-built conditions. These evaluations show that the CCR units are not susceptible to

significant differential settling or mass movement.

Based on the information reviewed during this evaluation, the CCR units at the SEC are not located in
unstable areas and comply with §257.64.

REITZ & JENS, INC.
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40 CFR Part 257.64
Unstable Areas

An existing or new CCR landfill, existing or new CCR surface impoundment, or any lateral expansion of
a CCR unit must not be located in an unstable area unless the owner or operator demonstrates that
recognized and generally accepted good engineering practices have been incorporated into the design of
the CCR unit to ensure that the integrity of the structural components of the CCR unit will not be
disrupted. An assessment of active CCR surface impoundment SCPD (Cell 2), and active landfill SCL4A
(Cell 4A) at the Sioux Energy Center was conducted to determine if a demonstration could be made
showing that the CCR units meet the requirements of 40 CFR Part §257.64.

Meets Minimum
CCR Unit Requirement of 40 CFR
Part §257.64
SCPD Yes
SCL4A Yes
Engineer’s Seal
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El NUMBER
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Jeff Bertel, P.E.
License: PE-2010025265
Date: October 31, 2024
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DEPARTMENT OF THE ARMY
ST. LOUIS DISTRICT, CORPS OF ENGINEERS
1222 SPRUCE STREET
ST. LOUIS, MISSOURI 63103-2833

ATTENTION OF: December 30, 2005
Regulatory Branch WED
File Number: 2005-45414 RECEIVE
Mr. Carl Rezsonya, P.E. JAN -3 2006
Ameren

1901 Chouteau Ave. REITZ & JENS, INC.

P.O. Box 66149
St. Louis, MO 63166-6149

Dear Mr. Rezsonya:

This letter provides information regarding a jurisdictional
wetland delineation conducted on agricultural lands designated as
the Ameren - Sioux Plant Utility Waste Landfill (UWLF) site.

Your consultant, Reitz & Jens, Inc., requested an official Corps.
of Engineers wetland delineation to evaluate the potential
presence of wetlands and other waters of the United States on an
approximate 212-acre tract. The tract, listed by the Natural
Resources Conservation Service as Farm Tract T-4361, is located
in U.S. Survey 1838, Township 48 North, Range 6 East, near
Portage Des Sioux, St. Charles County, Missouri. Runoff
generated by the site flows into unnamed drainage sources of the
Mississippi and Missouri River. .

Section 404 of the Clean Water Act assigns responsibility to
thke Secretary of the Army to administer a permit program to
regulate the excavation or placements of dredged or fill material
in waters of the United States. The excavation or placement of
any dredged or fill material in waters of the United States below
ordinary high water elevation or in wetlands, must be authorized
by a Section 404 permit.

The Natural Resources Conservation Service provided a wetland
delineation report for the same tract of land by letter dated
October 17, 2005. The NRCS delineation is applicable for all
agricultural related activities. A conversion to non-
agricultural uses requires the performance of a wetland
deélineation in accordance with the Corps of Engineers 1987
Wetland Delineation Manual. This requirement is based on the
rescission of a Memorandum of Agreement between the Department of
Agriculture and the Corps of Engineers.

»



-2-

On October 11, 2005, I had the opportunity to conduct a
delineation on the 212-acre parcel in accordance with the Corps
of Engineers 1987 Wetland Delineation manual. The majority of
the tract consists of slightly rolling agricultural lands with
adequate drainage characteristics. The soil profiles depict past
depositional features that likely resulted from infrequent high
river events. The vegetation within the majority of the
agricultural land contained crop stubble or crop residue. The
three wetland areas designated by the NRCS were the only areas
which met the criteria to be designated as jurisdictional
emergent wetland under the Corps of Engineers 1987 Wetland
Delineation manual. Each of the three emergent wetland areas,
0.03, 0.06 and 0.09 acre, were low quality sites that formed as a
result of constructed farm access routes or modified drainages.

An additional jurisdictional area is situated near the
southwest corner of the subject tract. The jurisdictional
feature is a scour hole created by flood events in 1993. The
scour hole contains a jurisdictional wetland fringe surrounding
the jurisdictional open water area. The specific acreage of this
feature was not calculated at the time of the delineation. No
other jurisdictional areas were found within the delineated
tract.

By letter dated December 16, 2005, Reitz & Jens, Inc.,
submitted documentation describing the development of the UWLF
within portions of the delineated tract. A borrow pit and the
UWLF site would be constructed in areas avoiding the three
jurisdictional emergent wetlands and the scour hole. As such, no
jurisdictional areas regulated by the U.S. Army Corps of
Engineers would be impacted. No Department of the Army permit
would be required to construct the UWLF development as submitted.

This jurisdictional determination is considered an approved
Jurisdictional determination in accordance with final regulations
published on March 28, 2000 (65 FR 16485-16503). Enclosed is a
Notification of Administrative Appeal Options and Process and
Request for Appeal for your consideration and use. This
determination can be appealed. This jurisdictional determination
is valid for a period of five years from the date of this letter
unless new information warrants revision of this determination
before the expiration date.



You are reminded that this approved jurisdictional
determination is based on your submitted information and plans;
any revisions to your proposal may be subject to further review
and permitting requirements.

If you have any questions, please contact me at (314) 331-
8583. Include the identification number 2005-45414 with any
future inquiries regarding this project.

Sincerely,

a\/\m\ﬂo%qu

Charles Frerker, PM
Rivers Unit Team Leader
Regulatory Branch

Copy Furnished:

Mr. Paul Reitz

Reitz & Jens, Inc.

1055 Corporate Square Drive
St. Louis, MO 63132



Applicant: Ameren File Number: 2005-45414 Date: 12-30-2005

Attached is: See Section below

INITIAL PROFFERED PERMIT (Standard Permit or Letter of permission)

PROFFERED PERMIT (Standard Permit or Letter of permission)

PERMIT DENIAL

APPROVED JURISDICTIONAL DETERMINATION

s

Oh

e

W INITIAL PROFFEREDI’EIiI\'/IIT: You may accept or 6bject to the permif.

eslivil@liv-li

PRELIMINARY JURISDICTIONAL DETERMINATION

‘\s
e

ACCEPT: 1If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized. Your
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit.

OBJECT: If you object to the permit (Standard or LOP) because of certain terms and conditions therein, you may request that
the permit be modified accordingly. You must complete Section II of this form and return the form to the district engineer.
Your objections must be received by the district engineer within 60 days of the date of this notice, or you will forfeit your right
to appeal the permit in the future. Upon receipt of your letter, the district engineer will evaluate your objections and may: (a)
modify the permit to address all of your concerns, (b) modify the permit to address some of your objections, or (c) not modify
the permit having determined that the permit should be issued as previously written. After evaluating your objections, the
district engineer will send you a proffered permit for your reconsideration, as indicated in Section B below.

: PROFFERED PERMIT: You may accept or appeal the permit

ACCEPT: If you received a Standard Permit, you may sign the permit document and return it to the district engineer for final
authorization. If you received a Letter of Permission (LOP), you may accept the LOP and your work is authorized. Your
signature on the Standard Permit or acceptance of the LOP means that you accept the permit in its entirety, and waive all rights
to appeal the permit, including its terms and conditions, and approved jurisdictional determinations associated with the permit.

APPEAL.: If you choose to decline the proffered permit (Standard or LOP) because of certain terms and conditions therein, you
may appeal the declined permit under the Corps of Engineers Administrative Appeal Process by completing Section II of this
form and sending the form to the division engineer. This form must be received by the division engineer within 60 days of the
date of this notice.

C:. PERMIT DENIAL: You may appeal the denial of a permit under the Corps of Engineers Administrative Appeal Process by
completing Section II of this form and sending the form to the division engineer. This form must be received by the division
engineer within 60 days of the date of this notice.

D: APPROVED JURISDICTIONAL DETERMINATION: You may accept or appeal the approved JD or
provide new information.

ACCEPT: You do not need to notify the Corps to accept an approved JD. Failure to notify the Corps within 60 days of the
date of this notice, means that you accept the approved JD in its entirety, and waive all rights to appeal the approved JD.

® APPEAL: If you disagree with the approved JD, you may appeal the approved JD under the Corps of Engineers Administrative
Appeal Process by completing Section II of this form and sending the form to the division engineer. This form must be received
by the division engineer within 60 days of the date of this notice.

E: PRELIMINARY JURISDICTIONAL DETERMINATION: You do not need to respond to the Corps

regarding the preliminary JD. The Preliminary JD is not appealable. If you wish, you may request an
approved JD (which may be appealed), by contacting the Corps district for further instruction. Also you may
provide new information for further consideration by the Corps to reevaluate the JD.




D PERMIT:

r your objections to an

Tt
8

T a8 o 650 2 g 4

REASONS FOR APPEAL OR OBJECTIONS: (Describe your reasons for appealing the decision o
initial proffered permit in clear concise statements. You may attach additional information to this form to clarify where your reasons
or objections are addressed in the administrative record.)

ADDITIONAL INFORMATION: The appeal is limited to a review of the administrative record, the Corps memorandum for the

record of the appeal conference or meeting, and any supplemental information that the review officer has determined is needed to

clarify the administrative record. Neither the appellant nor the Corps may add new information or analyses to the record. However,
ou may provide additional information to clarify the location of information that is already in the administrative record.

If you have questions regarding this decision and/or the appeal If you only have questions regarding the appeal process you may
process you may contact: also contact:

Charles F. Frerker, PM Martha S. Chieply, Administrative Appeals Review Officer
River/Corps Unit, CO-F Mississippi Valley Division

US Army Corps of Engineers P.O. Box 80

St. Louis District Vicksburg, MS 39181-0080

1222 Spruce Street Phone: (601) 634-5820 Fax: (601) 634-5816

St. Louis, MO 63103-2833

Phone: (314) 331-8583 Fax: (314) 331-8741

RIGHT OF ENTRY: Your signature below grants the right of entry to Corps of Engineers personnel, and any government
consultants, to conduct investigations of the project site during the course of the appeal process. You will be provided a 15 day
notice of any site investigation, and will have the opportunity to participate in all site investigations.

Date: Telephone number:

Signature of appellant or agent.




1055 corporate square drive

REITZ & JENS, INC. o ST
fax: 314.993.4177
CONSULTING ENGINEERS www.reitzjens.com

December 16, 2005

Charles Frerker

Regulatory Branch, St. Louis District Corps of Engineers
1222 Spruce Street

St. Louis, MO 63103-2833

Re:  Ameren — Sioux Plant Utility Waste Landfill
No Permit Required Determination

Dear Mr. Frerker,

The following will summarize our discussions over the last two months regarding the impacts to
areas jurisdictional under Section 404 of the Clean Water Act caused by Ameren’s proposed wet
flue gas desulfurization (scrubber) system and associated Utility Waste Landfill (UWLF) at the
Sioux Power Plant in St. Charles County, Missouri. The scrubber system will be constructed in
the areas immediately east and south of the existing power plant, on the north side of Highway
94. The byproduct from the scrubbing operations will be slurried in enclosed pipes to the
UWLF site on the south side of Highway 94 for storage and disposal. All of these improvements
will be made on property that is currently owned by Ameren.

The maximum footprint of the UWLF has been established at 212 acres. The limits of the
UWLF footprint are shown in the attached drawing. Ameren may also need to borrow soils from
a 55 acre area to construct both the UWLF and fills for the scrubber system. The extent of this
borrow area is also shown on the attached drawing. Fill will also need to be placed near the plant
for the scrubber system and associated support operations. The extent of this fill is still being
determined. Once the extent of this fill has been finalized, Ameren will contact you to determine
if it impacts any jurisdictional areas and, if so, will apply for the appropriate Department of the
Army permits.

The UWLF and borrow area will be located in an area that has historically been cultivated in
corn and soybeans. Crops were last harvested from this area in the fall of 2005. On June 10 of
this year, Ameren requested that the National Resource Conservation Service (NRCS) complete
a Certified Wetland Determination/Delineation of the agricultural areas in the vicinity of the
UWLEF. Specifically, the request was for Farm Tract T-4361 in St. Charles County. David Skaer
of the NRCS visited the site on July 7 and October 13, 2005 to complete this delineation. The
results of the NRCS’ delineation were submitted to Ameren and the St. Louis District Corps of
Engineers on October 17, 2005. The conclusion reached by the NRCS was that, while they
found three areas (0.03, 0.06 and 0.09 acre) that had crop failure, they were of Minimal Effect
and consequently Plot 1 (the entire 439.9 acre Farm Tract) did not have the required indicators to
be classified as a wetland and is considered Prior Converted (PC) for FSA purposes.

As we discussed previously, the NRCS wetland delineation is only valid for proposed
agricultural uses of the land. The Corps of Engineers requires the use of the 1987

REITZ & JENS, INC.



Ameren — Sioux Plant Utility Waste Landfill Page 2
No Permit Required Determination
December 16, 2005

Wetland Delineation Manual for any proposed land use conversion not related to agriculture. On
October 11, 2005 you and I visited the site to complete a wetland delineation of Farm Tract T-
4361 in accordance with the Corps 1987 Wetland Delineation Manual. During this visit, we
reviewed the entire Tract to determine the presence of jurisdictional wetlands and other Waters
of the United States. After this review, you concurred with the NRCS's designation that only
three jurisdictional wetlands, approximately 0.03, 0.06 and 0.09 acre in size, exist on this Tract.
The location of each of the wetlands is identified in the NRCS's October 17, 2005, wetland
delineation packet and shown on the attached drawing. You also determined that there is a
jurisdictional scour hole, created by the 1993 Flood, near the southwest corner of the Tract. The
specific acreage of the scour hole was not calculated at the time of our visit.

The UWLF and borrow area limits were specifically established to avoid the three jurisdictional
wetland areas delineated by the NRCS and the Corps of Engineers on October 11.
Consequently, it is our opinion that no Department of the Army Permits are required for
either the UWLF or borrow area.

Before proceeding with design of the Utility Waste Landfill, Ameren requests your written
confirmation that no Department of the Army permits are required for developing either the
Utility Waste Landfill or the borrow pit on Farm Tract T-4361 as shown on the enclosed plan.
Ameren understands that Department of the Army permits will be required if fill for the scrubber
system and associated support operations impact jurisdictional areas, or if the decision is made to
fill the scour hole on Farm Tract T-4361, and will submit applications for these permits in the
future once the scope of the scrubber project has been finalized.

If you do not agree with our opinion, or need additional information before issuing a No Permit
Required letter, please contact me at (314)-993-4132, ext 224 or preitz @reitzjens.com.

If possible, we would like to receive your No Permit Required letter by the end of December,
2005.

Very truly yours,
Reitz & Jens, Inc.

PAUL H. REITZ, P.E.
Principal

Cc:  C. Rezsonya/Ameren
T. Gredell/GER
P. Miner/S&L

\\server\projects\amerenue\2005012477\wetlands-404\121605 sioux uwlf usace npr Itr.doc

REITZ & JENS, INC.



dwg\study\If-site\wetlands 12/08/2005

SHEET | ACE WETLANDS | S 7 A —\ A
1 OF 1 200501 2477 ﬂA mer E” U E Drawn —p.hr. Issued _12/08/2005 1052 '??-%E‘isjﬁg gé:b;é\lRGEs?;IVE




Ameren Missouri Sioux Energy Center
Evaluation of CCR Units
October 2024

APPENDIX B

SEISMIC IMPACT ZONES - SCPD

AMEREN MISSOURI SIOUX ENERGY CENTER CONSTRUCTION PERMIT
MODIFICATION FOR PERMITTED UTILITY WASTE LANDFILL
(PERMIT NO. 0918301), ST. CHARLES COUNTY, MISSOURI, REVISED
GEOTECHNICAL ENGINEERING REPORT, JANUARY 24, 2020

REITZ & JENS, INC.
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CONSTRUCTION PERMIT MODIFICATION FOR
PERMITTED UTILITY WASTE LANDFILL
SOLID WASTE DISPOSAL AREA (PERMIT NUMBER 0918301)
ST. CHARLES COUNTY, MISSOURI

REVISED GEOTECHNICAL ENGINEERING REPORT

1.0 HISTORY OF GEOTECHNICAL INVESTIGATION
1.1 Previous Revisions and Amendments

Reitz & Jens, Inc. (R&J) completed a geotechnical investigation for the design of the Utility Waste
Landfill (UWL) for the Ameren Missouri Sioux Energy Center (SEC), located on Hwy. 94 in St. Charles
County, Missouri. R&J was part of a design team for the UWL that included Gredell Engineering
Resources, Inc. (GER) and Ardaman & Associates, Inc. (A&A). The principal component of the waste in
the original UWL was gypsum, to be deposited in six wet stacks or cells. The gypsum is the by-product
of the wet flue gas desulphurization (WFGD) scrubbers installed at the SEC. R&J’s scope of work
included: 1) field boring and laboratory testing programs to characterize the geotechnical engineering
properties of the subsurface soils strata, 2) global stability analyses of the gypsum stack and the perimeter
berm, 3) settlement analyses of the consolidation of the foundation soils, 4) liquefaction analyses of the
foundation soils, 5) design of the perimeter berm, and 6) recommendations for the earthwork construction
of the UWL. Because the wet gypsum stacks were to exceed 35 feet, the UWL was permitted as an
industrial dam by the Missouri Department of Natural Resources — Dam and Reservoir Safety Program
(MDNR-DRSP). Part of R&J’s scope was compliance with the MDNR-DRSP regulations. The design of
the gypsum stack — including the internal stability, drainage, liner, and operation — was the responsibility
of A&A and was covered in a separate report. This geotechnical report pertains to R&J’s scope of work.
The original Geotechnical Report was included as Appendix K of the Construction Permit Application
(CPA) submitted to the MDNR — Solid Waste Management Program (MDNR-SWMP) on January 29,
2007, and revised in September 2007. Construction Permit No. 0918301 was issued on March 28, 2008.
Cell 1 and the Recycle Pond were constructed in 2008 and 2009, and began operation in 2010.

A modification to the original CPA was first submitted in June 2010 to change future gypsum Cells 4, 5
and 6 to be reconfigured as Cells 4, 5, 6 and 7 for the storage of dry Coal Combustion Residuals (CCRs)
from the SEC. R&J’s Geotechnical Report was revised accordingly in February 2011, August 2011,
November 2011, and finally amended in August 2014. The August 2014 amendment has been
incorporated into this revised Geotechnical Report. The modified Construction Permit No. 0918301 was
approved in February 2013.

Construction of the western half of Cell 4 (designated “Cell 4A”’) was completed in November 2013. The
third phase of the construction of Cell 4A was the initial filling with CCR (fly ash) to resist potential
hydrostatic uplift on the bottom liner due to flooding. R&J submitted a Construction Quality Assurance
(CQA) Summary Report for Phase 3 on May 29, 2014. This report included the results of additional
laboratory testing on the fly ash placed in Cell 4A and additional slope stability analyses in response to
questions from MDNR-SWMP during Phase 3. Also, this report included calculations of the resistance to
hydrostatic uplift in response to questions from MDNR-SWMP. These findings have been incorporated
into this revised Geotechnical Report.
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1.2 Summary of Revisions for 2020 CPM

The Amended 2014 Geotechnical Report has been revised in accordance with the proposed changes to the
SEC UWL, specifically: 1) the gypsum cells will not be wet stacked but will be closed with the gypsum
left in place; 2) wet gypsum Cells 2 and 3 will be combined to form a single Cell 2; 3) an “aquiclude”
geomembrane will be constructed below the composite liners in the new cells to comply with the EPA
CCR Rule; and 4) the permanent caps for closure of the wet gypsum Cells 1 and 2 and dry CCR Cells 4,
5, 6 and 7 will include a HDPE membrane on the top and side slopes to comply with the EPA CCR Rule.
The overall footprint of the UWL will not be changed. Also, the approved height of the dry CCR cells
will not be changed (top el. 525).

The wet gypsum cells will not exceed a height of 35 feet. Therefore, no portion of the UWL will require
regulation by the MDNR-DRSP. Cell 1 was built under MDNR-DRSP Construction Permit C-426
(M0O40160), which had to be renewed annually as Cell 1 would be “under construction” until it was
closed. This permit is no longer required. The gypsum in Cell 1 was never “wet stacked” above the
perimeter berm. The configuration of the closed Cell 1 as described in the 2020 CPM is analyzed for
slope stability and settlement herein. The original Geotechnical Report addressed dam safety
requirements — dam type and downstream environmental class, seismic analyses, precipitation and
spillway capacity, and operations and maintenance. Because the gypsum cells are no longer regulated by
the MDNR-DRSP, these sections have been removed except for the seismic analyses. The seismic
analyses have been significantly revised as explained in Section 5.

1.2.1 Field Investigation

No additional geotechnical field investigation was required because the UWL will occupy the same
footprint. The geotechnical investigation for the UWL was completed in two phases: Phase 1 for the
Detailed Site Investigation, and Phase 2 for the construction permit application. The description of the
geotechnical investigation from the original approved CPM is included herein.

1.2.2 Laboratory Testing

No additional laboratory testing of soils was completed for this revision. Additional laboratory testing on
CCR (fly ash) was performed previously for the modification to the CPM in 2011 for the addition of the
dry cells. Also, additional laboratory testing on CCR from Cell 4A was performed in response to
questions from MDNR-SWMP on the Phase 3 CQA Report for Cell 4A. These additional tests are
included in this revised report, as explained in Section 3.3.

1.2.3 Seismic Risk Assessment and Analyses

The original seismic analyses for the Sioux UWL was based upon the criterion established in the MDNR-
DRSP regulations. The required design criterion for an industrial water retention dam over 50 feet high
and a Class II downstream environment was 0.5 PMA or 0.10g. Because Ameren will not be wet-
stacking the gypsum in Cells 1 and 2, the UWL will no longer be regulated by the MDNR-DRSP.
Therefore, the seismic design criterion has been revised to comply with the EPA 2015 CCR Rule. The
seismic acceleration was based upon the USGS 2014 seismic hazard maps for a Peak Horizontal Ground
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Acceleration (PGA) for the geometric Maximum Credible Earthquake (MCEg) with a 2% probability of
exceedance in 50 years. The basis for the seismic analyses is presented in Section 5. The potential for

liquefaction of the subsurface soil strata were analyzed for the revised PGA and are presented in Section
6.0.

1.2.4 Slope Stability Analyses

The stability of the side slopes of the perimeter berms and the CCR fill at six sections were analyzed
which had varying geometries and subsurface soil profiles. Each section was analyzed for the short-term
(end of construction) geometry and for the completed cell, and using the short-term and long-term shear
strength properties as appropriate. The seismic loading conditions were also analyzed, as well as the post-
seismic condition with liquefaction occurring in the subsurface soil strata where indicated by the
liquefaction analyses. Potential sliding block failures along the interface with the composite liner and
aquiclude and the stability of the final cover were also analyzed. All of these analyses demonstrate that
the proposed design meets or exceeds the minimum factors of safety for slope stability in accordance with
the MDNR-SWMP regulations, the Draft Technical Guidance Document on Static and Seismic Slope
Stability for Solid Waste Containment Facilities by MDNR-SWMP and Dr. Timothy Stark, and the EPA
CCR Rule. Because the factors of safety against slope failure under the design seismic event were all
greater than 1.0 for the various sections, the potential lateral displacement would be minor. The potential
lateral displacements due to the seismic load were not estimated.

1.2.5 Settlement Analyses

The consolidation of the subsurface soils and the resulting settlement of the final UWL was estimated
using the data from the boring logs and data from Cone Penetrometer Test (CPT) soundings for the Sioux
Energy Center. The analyses were done using the SETTLE3D. These results demonstrate that the
composite liner will not be subjected to damaging strains due to settlement. Also, the top of the perimeter
berms will not settle below the 100-year flood level. The estimated settlement was used for design of the
leachate collection system for the dry cells. Potential settlement due to liquefaction was also considered.

1.2.6 Impacts Due to Flooding

Because the site of the UWL is located in a floodplain, the Missouri solid waste regulations require that
the design of the UWL prevent damage to the composite liner that could result from hydrostatic uplift
during the 100-year flood. This requirement is satisfied by the initial operation of the UWL, during which
sufficient process water will be placed in the wet cells or CCR fill will be placed in each dry cell to resist
the hydrostatic uplift. The design of the perimeter berms prevents flood water from contacting the CCR
in the cells. Another potential consequence of flooding would be erosion of the west perimeter berm and
a portion of the south perimeter berm for Cell 1 should there be a breach of the BNSF Railroad
embankment to the south of the UWL such as occurred in 1993. Riprap erosion protection has been
designed for such an occurrence.
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1.3 Summary Conclusion

Other findings and recommendations in this Geotechnical Report pertain to the bearing capacity of
subsurface soils, earthwork construction procedures, soil material requirements, and quality assurance.
Our professional engineering judgment is that the Sioux Energy Center UWL design and operating
procedures described in this report are in accordance with generally accepted engineering practice,
utilizing conservative assumptions where necessary, and therefore meet or exceed all of the requirements
of the Missouri Soil Waste Management Law and Regulations, MDNR-SWMP engineering guidelines,
and the EPA CCR Rule.

2.0 GEOTECHNICAL INVESTIGATIONS

No additional geotechnical field investigation was required because the UWL will occupy the same
footprint. Therefore, the following Section 2 has not changed. The geotechnical investigation for the
UWL was completed in two phases: Phase 1 for the Detailed Site Investigation, and Phase 2 for the
construction permit application.

2.1 Detailed Site Investigation (DSI)

The field investigation for the DSI consisted of 57 geologic test holes (PZ-1 through PZ-57), in which
PVC standpipe piezometers were installed, and 57 geotechnical borings (B-58 through B-114). The
locations of these test holes and borings are shown in Figure 1. Fifty of these borings, B-58 through B-
107, were located along the proposed alignment of the perimeter berm at that time (Fall 2005). The
borings were alternately staggered approximately 50 feet on either side of the proposed centerline of the
berm to provide a broader coverage, and were spaced approximately 250 feet apart. Seven other borings
were made on the inside and outside of the proposed berm, to provide cross-sections of the subsurface
conditions for stability analyses and settlement calculations.

All but three of the borings were made to a minimum depth of 30 feet. Three borings (B-58, B-75 and B-
113) were extended to auger refusal, primarily to obtain N-values from the Standard Penetration Test
(SPT) for seismic site classification and liquefaction analyses. The shallow borings were extended
beyond the minimum depth of 30 feet to a depth where the following two criteria were met: 1) the
uncorrected N-value from the Standard Penetration Test (SPT) was a minimum of 12 blows/foot, and 2)
the last 15 feet of soil was classified as sand or gravel (Unified Soil Classifications of SW, SP, SM,
GW,GP, GP-SP). The actual depths of the shallow borings were all 31 to 31.5 feet; that is, the two
criteria were met at the planned minimum depth. The three deep borings were extended to drilling or
sampler refusal on bedrock. The final depths of the deep borings were: 114.15 feet in B-58, 115.5 feet in
B-75, and 114.85 feet in B-113.

Details of the Phase 1 geotechnical investigation and the individual boring logs are included in Appendix

7 of the report “Detailed Geologic and Hydrologic Site Investigation Report for AmerenUE Sioux Power
Plant Proposed Utility Waste Disposal Area, St. Charles County, Missouri,” Volume 2, August 2006.
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2.2 Phase 2 Investigation

Geotechnical samples were not taken from the geologic test holes. The Phase 1 geotechnical borings
were limited to the proposed alignment of the perimeter berm. Additional samples were needed
throughout the area of the UWL to quantify the soils on site that would be suitable for construction of the
liner and final cover. Also, the potential borrow area south of Dwiggins Road and north of the right-of-
ways for the buried petroleum pipelines (“South Borrow”), and the area between Ameren’s railroad spur
into the Sioux Plant and the proposed western edge of the UWL (“West Borrow”), had to be investigated.
Therefore, a second field investigation was done over four days between October 17 through 24, 2006.

The Phase 2 investigation consisted of 90 test holes (TH-115 through TH-205, without TH-179), the
approximate locations of which are shown in Figure 1. These tests holes were located between the
geologic test holes to maximize coverage of the UWL area. Each test hole was “continuously” sampled
using hydraulically-pushed 3-inch O.D. Shelby tubes. Each Shelby tube was pushed 24 inches, beginning
at the ground surface. The test hole was cleaned with a 4-inch diameter continuous-flight auger after each
sample was taken. The sampling was continued to approximately el. 420. The elevation at the ground
surface was estimated from the topographic survey by Kuhlmann Design Group (KdG). The field work
was directed by R&J’s geotechnical engineer. All Shelby tubes were sealed with plastic caps and duct
tape, and taken to R&J’s lab.

3.0 LABORATORY TESTING

No additional laboratory testing was performed on soils for this revision. Additional laboratory testing on
CCR (fly ash) was previously performed as explained in Section 3.3. The other portions of Section 3.0
have not been changed from the previous Appendix K.

3.1 Classification of Phase 2 Test Holes

All of the Phase 2 Shelby tube samples were extruded in R&J’s lab. The soil samples were classified and
logged by a senior soils technician in general accordance with ASTM D2487-00 “Standard Classification
of Soils for Engineering Purposes (Unified Soil Classification System)” and D2488-00 “Standard Practice
for Description and Identification of Soils (Visual-Manual Procedure).” The samples were sorted into
five groups based upon the visual soil classification: 1) high plastic clay, 2) low plastic clay, 3)
borderline silty clay or clayey silt, 4) non-plastic silt, and 5) sand. The non-plastic silt and sand were
discarded because these soils would not be suitable for the liner or final cover. Moisture content and dry
unit weight were measured on selected samples, to develop shrinkage factors for construction. The results
of the classification of the samples are presented in the table in Appendix A.

3.2 Tests on Natural Soil Deposits
The general purpose of the Phase 1 testing program was to obtain soil properties for the determination of:

bearing capacity, short-term and long-term slope stability, seepage characteristics of the top stratum fine-
grain soils and the underlying sand strata, grain-size analyses for liquefaction potential, settlement
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characteristics, and soil classifications for the potential use of soils for fill materials. The procedures for
assigning lab tests and the results are presented in Appendix 8 of the above-referenced DSI report.
Grain-size analyses (ASTM D422) were performed on selected cohesionless samples (Unified Soil
Classifications of SW, SP, SM, GW, GP, GP-SP). If the percentage of fines (passing #200 U.S. sieve)
was greater than 25%, then a hydrometer analysis would have been performed on the fine-grain portion of
the sample. A total of 186 grain-size analyses were performed. No hydrometer analyses were run.

Unconsolidated-undrained (U-U) triaxial shear strength tests (ASTM D2850) were performed on selected
Shelby tube samples from each major cohesive soil stratum. The U-U tests were performed at the
estimated confining pressure of the sample in the field conditions, to measure the in situ shear strength of
the soil. Twenty-six U-U tests were performed.

Series of consolidated-undrained (C-U) triaxial shear strength tests (ASTM D3080) were performed on
each major cohesive soil stratum and at intervals around the proposed perimeter berm. The tests were
performed with the measurement of internal pore water pressures so that the effective strength properties
of the soil could be determined. Ten series of C-U tests were performed.

Four one-dimensional consolidation tests (ASTM D2435) were performed on selected relatively
undisturbed Shelby tube samples from each major cohesive soil stratum beneath the UWL.

Six flexible-wall hydraulic conductivity tests (ASTM D5084) were performed on selected relatively
undisturbed Shelby tube samples of the upper clays.

The results of the triaxial shear strength tests, consolidation tests and hydraulic conductivity tests are
summarized in Table 1.

3.3 Tests on CCR from Sioux Plant

It was originally planned that ash from the Sioux Plant will be used for construction of at least a portion
of the perimeter berm and possibly some interior dikes. R&J performed a study in 2002 of the
geotechnical engineering properties of the ash stored in the pond at Sioux Plant for the construction of a
railroad loop expansion at the plant. A description of the study and the results are reproduced in
Appendix 2.

Two series of consolidated-undrained (CU) triaxial compression tests with pore pressure measurements
were run on samples of the fly ash from the Sioux Plant, to obtain the effective cohesion (c¢’) and effective
internal friction angle (¢’) for new stability analyses. A bulk sample of the fly ash was obtained from the
fly ash that Kolb Construction hauled into Cell 1 for the construction of the ring drain and access roads.
Cylindrical test specimens of the fly ash were formed in two ways: Sample 1 was formed in a mold with
as little compaction as possible so as to form a specimen that still could be prepared for testing; Sample 2
was compacted in a mold to 100% of the maximum dry unit weight (yd) based on the standard Proctor
Moisture-Density tests performed on the fly ash for construction of the ring drain in Cell 1. The y4 of
Sample 1 was 64.1 Ibs/ft> (pcf). This represents the condition of the fly ash if it is placed in the dry cell
with minimal compaction. In practice, some compaction of the fly ash will be necessary for the dozers,
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Table 1: Geotechnical Properties of Samples from Phase 1 Borings

Undrained Shear Effective Shear Consolidation Properties Hydraulic
Moisture | Dry Unit | Liquid | Plasticity [ Strength Properties | Strength Properties Recomp. [ Comp. | Conduct.
Boring | Sample | Sample USCS | Content | Weight Limit Index |Cohesion| Friction |Cohesion| Friction Pc Index Index k
No. No. Depth Class. % pcf % % c,psf | Angle, ¢ | c', psf | Angle, ¢' psf Cs Cc cm/sec
B-58 ST-2 4 CH 34 85.2 71 62 5.0E-08
B-59 ST-3 6.5 CH 30.9 82.4 74 51 640 0
B-61 ST-1 4 CH 33.4 84.2 1370 0
B-62 ST-2 4 CH 30 88.4 2090 0
B-64 ST-2 4 CH 32.2 85.4 84 61 2300 0
B-66 ST-1 1.5 CH 33.4 87.5 86 61 1780 0
B-66 ST-2 6.5 CL 329 87.6 960 0
B-70 ST-2 4 CH 43 77.3 99 70 470 14.5 330 244
B-70 ST-4 9 CH 35.2 84.4 1120 0 2.3E-06
B-71 ST-2 4 CH 37.9 80.6 1360 0
B-72 ST-2 4 CH 37.9 80.9 410 15.0 350 246
B-73 ST-3 6 SM 21.2 83.3 29 2 2940 0.01 0.18
B-76 ST-1 1 CH 39.7 79.5 540 9.3 480 14.7
B-76 ST-4 8.5 CL 23.2 76.7 31 8 4260 0.01 0.11
B-77 ST-2 4 CH 28 91.6 2330 0
B-77 ST-4 9 CL-ML 327 85.9 880 0
B-81 ST-3 6.5 CH 35.6 86.8 64 43 750 13.7 340 27.4
B-82 ST-1 1.5 CH 35.3 86.3 2050 0
B-83 ST-2 4 CH 35.5 84.9 1760 0
B-84 ST-1 1.5 CH 36.8 84.4 2790 0
B-85 ST-2 4 CL 40.6 79.5 48 23 1050 0 6.6E-05
B-86 ST-1 1.5 CH 42.3 79.1 5.0E-09
B-87 ST-2 4 CH 36.1 84.7 89 62 1560 0
B-88 ST-1 1.5 CH 31.9 88.4 75 24 360 20.6 300 39.8
B-90 ST-2 4 CL 36.4 81.4 1610 0
B-91 ST-1 1.5 CH 30.6 87.4 970 0
B-96 ST-2 4 ML 17.2 80.3 31 3 1740 0
B-99 ST-3 6.5 ML 27.8 89.8 130 41.2 360 34.4
B-100 ST-1 1 CH 27.9 92.4 60 32 6.8E-08
B-101 ST-1 1.5 CH 33.9 86.3 59 38 4.7E-08
B-101 ST-2 4 ML 11 88.9 4250 0
B-103 ST-2 4 CH 33.8 73.4 75 49 1480 0
B-103 ST-2 5.25 CL-ML 26.6 89.2 1190 0
B-104 ST-1 1.5 CH 32.6 86.9 1250 0
B-105 ST-2 4 CH 30.5 90.6 87 61 3112 0
B-105 ST-5 11 CL-ML 32.4 86.4 1450 0
B-106 ST-2 4 CH 26.8 95 88 63 3760 0
B-109 ST-2 4 CH 42.2 80.7 1410 0
B-109 ST-2 4 CL-ML 26.6 93 2410 0
B-110 ST-1 1.5 CH 26.5 92.4 1300 0
B-111 ST-2 3.5 CH 37 78.7 94 54 5100 0.07 0.36
B-112 ST-1 1.5 CH 33.6 88.3 91 66 1780 0 3560 0.08 0.31
B-113 ST-1 1.5 CL 28.9 91.7 42 16 820 10.0 420 25.0
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trucks and other vehicles to traverse the dry cell. The yd of Sample 2 was 78.9 pcf at a moisture content of
35.2%. The results of the two series of CU triaxial tests are presented in Appendix 2.1. Sample 1 had a

¢’ 0f 19.4° and a ¢’ of 200 psf. Sample 2 had a ¢’ of 35.7° and a ¢’ of 280 psf. A series of direct shear
tests was also performed on a lightly-compacted sample of fly ash on a textured HDPE liner. The results
are presented in Appendix 2.1. The interface friction angle measured 34.8°.

Our CQA Report for Phase 2 of the construction of Cell 4A reported the field density testing of the
perimeter soil berms and the CCR berm. The compaction criterion stated in Appendix K of the modified
Construction Permit Application (CPM) was based upon standard Proctor moisture-density tests
performed on CCR samples at the time of our analyses. However, the properties of the CCR are variable.
We found after construction of the CCR berm began that the maximum dry unit weight of 79 pcf was
greater than could be achieved with the CCR that had been excavated from the pond and stockpiled. This
is explained in our response to Comment 22 in “Cell 4A Construction Quality Assurance (CQA) Report,
Response to MDNR-SWMP Comments” dated November 27, 2013. Based on previous tests and
additional standard Proctor tests on new samples of the CCR, the maximum dry unit weight for ponded
CCR was changed to 68 pcf. The criterion was established to achieve the desired engineering properties
of the perimeter CCR berms. The actual average moist unit weight of the compacted CCR in the
temporary east berm of Cell 4A is 104.8 pcf.

In response to questions from MDNR-SWMP regarding the compaction of the CCR berm, and to develop
a better understanding of the shear strength of ash placed at a dry unit weight less than initially specified,
we molded a specimen of the CCR to a density of approximately 57.5 pcf for a consolidated-undrained
(CU) triaxial compression test (ASTM D4767). The dry unit weight of the specimen was much less than
that achieved in the field for either the CCR fill or the CCR berm. Therefore, the shear strength properties
of the test specimen are less than that of the in situ CCR fill and CCR berm. The effective angle of
internal friction (¢') obtained from the triaxial compression test was 27°. A plot of the CU test results is
presented in Appendix 2.2 from our Phase 3 CQA report for Cell 4A. The assumed shear strength
properties of the CCR fill for design was ¢' = 19° and effective cohesion (c’) of 200 psf.

3.4 Tests on Composite Samples
3.4.1 Formation of Composite Samples

The retained soil samples from the Phase 2 borings were designated as high plastic clay (“CH”), low
plastic clay (“CL”), and borderline very silty clay and clayey silt (“MCL”), based on the initial visual
classification. In order to maintain the aerial location of each class of soil sample, the 90 Phase 2 borings
were divided between 11 sections. The plan of the sections (“A” through “K”) is shown in Appendix 1.
The samples with the same classification and in the same section were combined to form 11 composite
samples of each of the three classes of soil. Atterberg liquid and plastic limits tests were performed on
each of the three soil types from each section. These results are shown in Table 2. Grain-size analyses
(sieve and hydrometer) were also performed on each sample. The results of the gain-size analyses are
included in Appendix 3. Many of the samples that were visually classified as CL were actually high
plastic, that is the samples had a liquid limit equal to 50% or higher. Based on the soil classifications and
Atterberg limits, soil samples from several sections were combined to reduce the number of tests,
resulting in 10 composite samples. These composite samples, Nos. 1 through 10, are listed in Table 2.
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Atterberg liquid and plastic limits and standard Proctor moisture-density tests (ASTM D698) were
performed on each of the 10 composite samples. The results of the Atterberg limit tests are presented in
Table 3. A representative bulk sample of the upper silty sands and sandy silts was obtained, to mix with a
composite clay sample for a hydraulic conductivity test. A standard Proctor was also performed on the
sandy silt. The maximum dry unit weights (y4) and optimum moisture contents from the standard Proctor
tests are shown in Table 3 and the test results are included in Appendix 4.

3.4.2 Hydraulic Conductivity Tests

Five test points were molded for each standard Proctor test. One of the compacted specimens from each
of the 10 composite samples and the sandy silt was selected for a hydraulic conductivity test (ASTM
D5084). The sample that was selected had a y4 about equal to 95% of the maximum y4 and compacted at
a moisture content that was 0 to 4% above the optimum. Each selected compacted specimen was trimmed
from the standard Proctor mold to have a diameter of 2 inches and a length of 3 to 4 inches. Because the
specimen was trimmed from the center of the mold, the specimen had an initial y4 that was greater than
95% of the maximum yd4. The initial yd and moisture content of each specimen is shown in Table 3. Each
specimen was placed in a triaxial cell with a flexible membrane and was then saturated under 70 psi
pressure. Multiple pressure increment tests were performed to verify that the specimen was saturated.
Then, the specimen was consolidated under a differential pressure of 5 psi. After consolidation, a
differential pressure between the top of the sample and the bottom of the sample was applied to create a
pressure gradient in accordance with the ASTM procedure. The results of the hydraulic conductivity tests
are presented in Table 3 and the data and results are included in Appendix 5.

3.4.3 Triaxial Shear Strength Tests

Following the hydraulic conductivity test, the cell was broken down to apply side drains to the specimen,
and then the triaxial cell was reassembled to run a consolidated-undrained (C-U) triaxial shear strength
test with pore pressure measurements (ASTM D4767). The results of the C-U tests are included in
Appendix 6.

4.0 DESCRIPTION OF SOILS
4.1 General Stratigraphy

The site of the UWL is located in the flood plains of the Mississippi River and the Missouri River,
although now the embankment for the BNSF railroad track effectively separates the site from the
Missouri River. Deposition of soils in a flood plain of a river is dependent on the velocity of the water —
as the flood waters slow the larger size particles are deposited first, and then the finer particles. The
velocities of the water vary over the flood plain and with each flood as the topography changes.
Therefore, soil deposits in a flood plain ("alluvial" deposits) vary greatly both with depth and in
horizontal extent. The borings and test holes in the site reveal a typical alluvial stratigraphy.
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Table 2 Summary of Classifications of Phase 2 Samples

Composite |% Passing
Composite Sample #200

Group # R&J ID # Number Sieve % Silt % Clay LL PL PI
H-1 H-CH 96.9 16.4 80.5 80 21 59
1 E-1 E-CH 99.3 125 86.8 82 28 54
G-1 G-CH 93.4 25.2 68.2 69 21 48
D-1 D-CH 99.2 19.7 79.5 76 31 45
2 F-1 F-CH 98.7 23.7 75.0 72 28 44
B-1 B-CH 99.0 25.1 73.9 71 27 44
A-1 A-CH 98.7 19.4 79.3 69 26 43
3 E-2 E-CL 99.0 19.7 79.3 67 24 43
c-1 C-CH 99.0 27.1 71.9 62 20 42
C-2 C-CL 97.9 36.9 61.0 52 19 33
D-2 D-CL 98.9 36.0 62.9 59 27 32
4 A-2 A-CL 97.9 38.2 59.7 52 21 31
G-2 G-CL 92.3 435 48.8 a7 18 29
E-3 E-MCL 96.3 48.1 48.2 46 19 27
H-2 H-CL 95.6 51.7 43.9 43 21 22
C-3 C-MCL 93.5 49.8 43.7 40 20 20
5 A-3 A-MCL 90.7 47.7 43.0 39 19 20
B-2 B-CL 90.0 49.7 40.3 41 22 19
D-3 D-MCL 94.8 51.3 43.5 40 23 17
6 B-3 B-MCL 97.2 58.5 38.7 39 22 17
F-2 F-CL 85.3 41.5 43.8 39 22 17
G-3 G-MCL 96.7 61.1 35.6 37 21 16
7 H-3 H-MCL 93.2 56.8 36.4 36 22 14
F-3 F-MCL 83.2 52.3 30.9 33 20 13
J-1 J-CH 99.3 18.2 81.1 70 22 48
8 K-1 K-CH 99.3 17.5 81.8 75 29 46
K-2 K-CL 98.1 30.8 67.3 60 22 38
I-1 I-CH 99.3 29.0 70.3 61 24 37
9 -2 I-CL 98.0 32.7 65.3 55 20 35
J-2 J-CL 98.2 32.2 66.0 53 20 33
I-3 I-MCL 95.7 42.7 53.0 44 19 25
10 K-3 K-MCL 95.8 51.0 44.8 37 22 15
J-3 J-MCL 95.5 58.1 37.4 34 21 13
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Table 3: Summary of Geotechnical Properties of Phase 2 Composite Samples

Standard Proctor, ASTM D698 Permeability Sample Shear Strength Properties
Optimum Initial Dry Initial Hydraulic Undrained | Undrained | Effective Effective
UsCs Liquid Plastic |Maximum Dry Moisture Density, Moisture | Conductivity | Cohesion, Friction Cohesion, Friction
Composite # Classi fication Limit Index Density, pcf Content pcf Content k, cm/sec c, psf Angle, ¢ c', psf Angle, ¢
1 CH 85 62 89.9 27.9% 90.7 29.3% 1.5E-09 500 14.8° 600 20.9°
2 CH 77 53 93.2 25.5% 93.7 27 1% 2.2E-09
3 CH 74 52 93.0 26.3% 927 28.2% 1.9E-09
4 CH 54 34 100.4 21.7% 100.5 23.8% 3.0E-09
5 cL 42 22 102.5 19.6% 103.7 20.6% 2.7E-08
6 cL 40 18 101.7 20.2% 94.2 26.5% 1.7E-08
7 CL 36 14 101.7 19.5% 96.1 25.0% 2.3E-07 160 19.4° 200 26.9°
8 CH 80 58 90.6 26.5% 913 27 8% 3.6E-09
9 CH 61 41 96.9 23.2% 95.2 26.5% 2.8E-09
10 CL 42 25 101.6 19.4% 99.2 22.3% 1.6E-08
70% Composite #7
plus 30% fine CL 30 23 102.3 18.0% 98.1 23.6% 4.5E-07 130 21.3° 100 29.7°
Sandy SILT
Fine Sandy SILT ML 99.6 16.9% 99.7 19.1% 2.5E-05
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The generalized logs from the geotechnical borings around the perimeter berm are illustrated in the
profiles in Figures 2 through 4. The surface soils are generally clays and silty clays with scattered seams
and layers of low plastic silt, underlain by silts. The thicknesses of these fine-grain deposits ranged from
0 to 24 feet, but generally between about 5 to 10 feet. The large number of Atterberg liquid limit (LL)
and plastic limit (PL) tests performed on the Phase 2 test holes reveal that the clay soils are almost all
high plastic (with a LL > 50%). The LL measured on samples from the Phase 1 geotechnical borings
ranged from 2% to 77% and averaged 44%. The LL measured on the samples from the Phase 2 test holes
similarly ranged from 33% to 80%. The Plasticity Indices (PI) from the Phase 1 geotechnical borings
ranged from 27% to 100% and averaged 70%. The PI of samples from the Phase 2 test holes ranged from
13% to 59%. The fine-grain soils are firm to stiff, with undrained cohesive shear strengths of 500 psf to
over 2000 psf.

The upper fine-grain soils are underlain by sandy silts, silty fine sands, and fine sands, generally to a
depth of 30 feet. These upper sandy soils are generally loose to medium-dense. The upper sandy soils are
underlain by fine to coarse, poorly-graded sands (SP) and well-graded sands (SW), with some silty sands
(SM) and gravelly sands at greater depths. Limestone bedrock is at a depth of about 115 feet. These
lower sands generally ranged from medium dense to very dense, increasing in density with increasing
depth.

4.2 Materials for Bottom Liner

Soils for the bottom composite liner must have the following properties from 10 CSR 80-11.01(10):
e Have particles with 30% or more passing a #200 U.S. sieve

Have a liquid limit > 20%

Have a plasticity index > 10%

USCS Soil Classification of CL, CH or SC

The results on the Phase 2 soil samples presented in Table 2 show that all of the soils tested meet these
criteria for use in the liner.

The report on the design of the gypsum stack previously submitted to SWMP by GER and A&A stated
that the compacted soils for the liner will have a maximum hydraulic conductivity (K) of 1x10”7 cm/sec.
The measured K for composite samples #1 through #6 from the main area of the UWL, and samples #8
through #10 from the south borrow area, all met or exceeded this criterion. The only composite sample
that had a greater K (2.3x10” cm/sec) was the low plastic clay (#7). The mixture of low plastic clay and
30% by weight sandy silt had a K of 4.5x10”7 cm/sec. Therefore, the low plastic clay, or a mixture with
up to 30% sandy silt, meets the requirement for the final cover, which is a K of 1x10~ cm/sec or less.

The descriptions of the Phase 2 soil samples presented in Appendix 2 show that both the suitable and
unsuitable soils have the same range of colors, from dark gray or brown, to medium gray or brown, except
that the light tan soils are generally non-plastic silts or sands that are not suitable. The soils will have to
be segregated in the field on the basis of plasticity — that is, soils with a LL of 40% or greater will be
suitable for the liner. All of the soils be suitable for the final cover, although cohesive soils are
recommended rather than non-plastic silts or sands.
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The surface plowed zone, varying from 0 to 15 inches deep, contains roots and decaying organic matter
from the agricultural use. The surface soils containing organic matter should be excluded from the
materials to be used in the liner. Where corn has been planted, the top soil may contain an abundance of
root balls; this material should not be used for fill. The soils containing fine roots and organic matter may
be used for surface vegetative covers and for construction of the perimeter berm.

4.3 Materials for Aquiclude Soil Protection and Final Cover

After the Aquiclude Geomembrane has been placed, tested and surveyed, a 12-inch thick layer of silty
clay or clayey silt will be placed and semi-compacted by tracking with a small wheeled compactor or a
low-ground pressure tracked dozer. The soil used will not contain rocks or any objects which might
damage the geomembrane. The type of equipment will be selected based upon the Test Pad. The
protective soil layer will be compacted such that there will be no rutting or displacement by the
compaction equipment for the compacted clay of the bottom composite liner. The semi-compacted soil
protection layer will have an approximate unit weight of 120 Ibs./ft> and a minimum interactive friction
angle of 15° with the aquiclude membrane as assumed for the stability analyses. Laboratory testing will
be required to verify these properties once the soils and membrane are proposed.

Similarly, the soil for the final cover will be silty clay or clayey silt. The final cover will be placed and
semi-compacted similar to the aquiclude soil protection layer. The soil used will not contain rocks or any
objects which might damage the geomembrane. The semi-compacted soil layer will have an approximate
unit weight of 120 1bs./ft3 and a minimum interactive friction angle of 20.5° with the HDPE membrane
for the final cover as assumed for the stability analyses. Laboratory testing will be required to verify
these properties once the soils and membrane are proposed.

4.4 Materials for Berm Construction

The other excavated materials, silty clays, clayey silts, sandy clays and clayey sands will be suitable for
the construction of the perimeter berm, interior dikes and other fills. Cohesionless, permeable soils
(poorly-graded sands, fine sands and gravels) should not be used for perimeter berms because these soils
are erodible and may permit the build-up of hydrostatic pressures below the interior composite liner. The
properties of the compacted berm soils will have a minimum undrained cohesive strength (su) of 800 psf,
and a minimum effective cohesion (c¢”) of 10 psf and a minimum effective internal friction angle (¢”) of
30°. Laboratory testing will be required to verify these properties.

5.0 SEISMIC ANALYSES

The original seismic analyses for the Sioux UWL was based upon the criterion established in the MDNR-
DRSP regulations. The Probable Maximum Acceleration (PMA) of bedrock was defined as 20% of
gravity (0.20g) for St. Charles county. The required design criterion for an industrial water retention dam
over 50 feet high and a Class II downstream environment was 0.5 PMA or 0.10g. Because Ameren will
not be wet-stacking the gypsum in Cells 1 and 2, the UWL will no longer be regulated by the MDNR-
DRSP. Therefore, the seismic design criterion has been revised to comply with the EPA 2015 CCR Rule.
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Typical cross-sections were analyzed for slope stability using a pseudo-static horizontal acceleration as a
body force on the soil and CCR masses to calculate the minimum factors of safety for a design seismic
event. The seismic acceleration was based upon the USGS 2014 seismic hazard maps for a Peak
Horizontal Ground Acceleration (PGA) for the geometric Maximum Credible Earthquake (MCEq) with a
2% probability of exceedance in 50 years. A portion of the 2014 map which includes the SEC is
reproduced in Figure 5. The PGA is 0.187g. This PGA must be adjusted to account for the soil profile at
the site. This adjustment was based upon the ASCE7-10 code. The adjustment (Fpga) from Table 11.8-1
for Seismic Site Class E is 1.434. Therefore, the adjusted Peak Ground Acceleration for the site effects
(PGAw) is equal to Fra x PGA = 0.268g. This PGAwm was used for liquefaction analyses.

A seismic coefficient of 0.5 was applied to the PGAwm to determine the pseudo-static horizontal
acceleration for stability analyses. This is consistent with the Mine Safety and Health Administration
(MSHA) 2009 Engineering and Design Manual for Coal Refuse Disposal Facilities, in particular Chapter
7, “Seismic Design: Stability and Deformation Analyses.” The manual cites research by Hynes-Griffen
and Franklin (1984) which found that for a seismic coefficient of 0.5 the probable deformations would be
less than 3 feet for a factor of safety of 1.0. Therefore, the pseudo-static horizontal acceleration of 0.134g
was used for stability analyses.

6.0 LIQUEFACTION ANALYSES

Each of the geotechnical borings within the UWL was analyzed for liquefaction potential. The potential
of liquefaction in the sands and silty sands was estimated using the analysis developed by H. Bolton Seed
and others (H. Bolton Seed, et al, 1985). Liquefaction is the loss of shear strength during an earthquake
due to the build-up of pore pressures and the corresponding decrease in effective stress (¢”). Liquefaction
generally occurs in loose to medium-dense clean sands or silty sands below the ground water table. The
analysis uses corrected N-values, (N1)s0, from the SPT to estimate the cyclic stress ratio (CSR) that will
cause liquefaction. The CSR is compared to the applied stress ratio (ASR) from the design seismic
acceleration. N-values are corrected for a number of factors, such as the type of SPT hammer, the length
and size of the drill rods, the diameter of the hole, etc. in accordance with ASTM D6066. The factor of
safety (FS) against liquefaction is equal to the ratio of (CSR/ASR). A FS < 1.0 is considered a high risk
of liquefaction; 1.0 < FS < 1.28 is considered a moderate risk of liquefaction, and FS > 1.28 is considered
a low risk. The liquefaction analyses are included in Appendix 7 and are summarized in Table 4. The
studies of liquefaction show that it does not occur below 50 feet. Therefore, the result of the analyses
shown in the tables in Appendix 7 is shown as “n.a.” for not applicable.

The maximum acceleration for the analyses is 0.268g. The moment magnitude (Mw) of the earthquake
was assumed to be 7.5 which is the peak from the New Madrid Seismic Zone. The depth of the ground
water table is critical in the liquefaction analyses. The elevation of the ground water table during the year
of monitoring for the DSI varied between about 411 and 417. The water table was assumed to be at el.
417 for these analyses, because the probability of a flood occurring simultaneous with the design
earthquake was assumed to be low. The onset of liquefaction decreases with increasing vertical effective
stress. Therefore, the risk of liquefaction will decrease as the CCR height increases. Table 4 summarizes
the results of the liquefaction analyses at locations where analyses determined there is greater than a low
risk of liquefaction; the risk of liquefaction at the other locations of the Phase 1 geotechnical borings was
low.
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Table 4 - Summary of Results of Liquefaction Analyses

. Depth(s) Where RISI.( Wlth Risk Under | Risk Under
Boring . . Existing
No. Liquefaction Ground 30 Feet of | 40 Feet of
Occurs, feet CCR CCR
Surface
B-58 18.5, 29, 36, 49 High High Low
B-59 24,29 High Low Low
B-60 15, 19,24 High High Low
B-61 19, 24,29 High High High
B-62 19,29 High High Low
B-63 10,29 High High High
B-64 14 High High High
B-65 24,29 High High Low
B-66 10, 19, 24, 29 High High High
B-67 High Low Low
B-68 Moderate Low Low
B-69 19,29 High High Low
B-70 29 High Low Low
B-71 24 High High High
B-72 29 High Low Low
B-73 14, 19, 24, 29 High High Low
B-74 Moderate ~ Moderate Low
B-75 19, 39, 49 High High Low
B-76 15, 20, 25, 29 High High Low
B-77 25,30 High Moderate Low
B-78 20, 25, 30 High High Low
B-79 20, 30 High High Low
B-80 25,30 High Moderate Low
B-81 10 High High High
B-82 15, 20, 30 High High Moderate
B-83 19,29 High High Low
B-84 14, 19,24 High High Low
B-85 19, 24 High High Low
B-86 19,29 High High Moderate
B-87 14, 24 High High Low
B-88 14, 19 High High Low
B-89 29 High Low Low
B-90 14 High High Low
B-91 19 High High Low
B-92 Low Low Low
B-93 19, 24 High High Low
B-94 Low Low Low
B-95 19, 24,29 High High Low
B-96 24,29 High Moderate Low
B-97 24,29 High Moderate Low
B-98 24,29 High Moderate Low
B-99 Moderate Low Low
B-100 29 High Moderate Low
B-101 14, 19,29 High High Low
B-102 19 High High Low
B-103 14, 24,29 High High Low
B-104 Moderate ~ Moderate Low
B-105 19 High High Low
B-106 29 High Low Low
B-107 24 High Moderate Low
B-108 24,29 High Moderate Low
B-109 29 High Low Low
B-110 19, 24,29 High High Low
B-111 29 High High Low
B-112 24,29 High Moderate Low
B-113 14, 24, 44 High High Low
B-114 19,29 High High Low
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A high risk of liquefaction is pervasive on the site at the natural ground surface, as shown in Table 4. The
risk of liquefaction will be beyond the perimeter berms where the existing vertical effective stress will not
be increased by the placement of CCR in the cells. The liquefiable strata are the silty sand or poorly-
graded sand below the upper cohesive soils and silts. The potential consequences of liquefaction are loss
of shear strength and settlement. The loss of shear strength would impact the stability of slopes, and
therefore is addressed under that section of this report. Potential settlement due to liquefaction may occur
beneath the cells and under the perimeter berms at least until the level of the CCR exceeds about 40 feet.
The magnitude of the settlement due to liquefaction is estimated using the empirical relationship between
volumetric strain, ASR and (N1)s0 developed by Tokimatsu and Seed (1987), which is reproduced in
Figure 6. The estimated settlements are shown in the following table:

Table 5 — Estimate of Settlement Due to Liquefaction

Liguefaction Settlement (in)
Under
Outside of the | Berm and | Under 30

Boring | Section UWL (in) 20' of Ash of Ash
B-108 A 4.8 4.3 -

B-61 B 3.8 3.1 -
B-110 C 4.7 4.3 1.8

B-84 D 3.9 3.5 0.9
B-113 E 3.2 1.9 -

B-95 F 7.8 6.7 -

The maximum estimated settlement due to liquefaction is about 7 inches in the vicinity of Boring B-95
either outside the cells or beneath 20 feet or less of CCR, but averages about 4 inches. Below about 30
feet of CCR, the estimated settlement due to liquefaction is about 2 inches or less. Tokimatsu and Seed
estimate that the predicted strain is accurate to +25%, so an estimated settlement of 5 inches is probably
reasonable. So, the risk of damage to the composite liner and final cover due to liquefaction is minimal.

The data from the borings were analyzed to determine the PGA above which the potential for liquefaction
is “moderate” to “high” for Mw between 5 and 7.5. For the natural ground surface outside of the UWL,
the minimum PGA for the potential occurrence of liquefaction is 0.04g to 0.06g. Under the berms or 20
feet of CCR, the minimum PGA for the potential occurrence of liquefaction is the same. Ameren should
complete a topographic survey of the tops of the perimeter berms following a seismic event with a PGA
of 0.04g or greater to determine where there may be settlement that would make the top of the berm less
than the design flood event. Also, there may be some subsidence of the outside of the perimeter berms
which would need to be addressed.
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7.0 CONSTRUCTION RECOMMENDATIONS
7.1 Field Classification of Soils

The field classification of soils will require full-time observation and testing by experience soils
technicians due to the variability of the strata. If the soils from on site are used, then the results of the
laboratory testing that are summarized in the report may be used. If soils are imported from offsite, then
laboratory testing of those imported fill soils will have to be performed to verify that the shear strength
properties and other properties of the compacted fills will meet or exceed the parameters used in analyses.
Since such laboratory testing will take some time, it would be best if the fill soils are stockpiled on site
prior to construction.

As stated previously, the top soil with organic matter must be stripped for use in fills other than the liner
or stockpiled on site. Based on the Phase 2 borings, the depth of stripping to remove organics and surface
non-plastic soil will vary from 0 to 1.4 feet, and may average about 0.6 feet. The compacted composite
samples of fine-grain soils all had suitable permeabilities for use in the bottom composite liner (less than
1x1077 cm/sec), except Sample 7 which was composed of the silty soils (“MCL”) from Areas F, G and H
(see Figure 8-0). These silty soils had fine sand contents up to 17%, clay contents less than 36%, and a
liquid limit (LL) of 36%. Clays and silty clays with a liquid limit (LL) of 40% or greater may be used as
liner material. The low plastic clay and silty clay, containing up to 30% silt or sandy silt, will be suitable
for the final cover. The soils will have to be segregated on the basis of plasticity.

The natural moisture content of the clayey soils measured in the Phase 1 and Phase 2 borings ranged from
about 24% to 43%, and averaged about 33%. The optimum moisture contents ranged from about 20% to
28%. So, these soils will have to be partially dried prior to placement. Soils may be dried by spreading
the loose soil in lifts about 8 inches thick, and discing the soil using multiple passes.

Clays and silty clays that will be used for constructing the clay component of the bottom liner will be
segregated and stockpiled prior to construction of the test pad or liner to provide sufficient time to test the
homogeneity of the stockpile and to develop compaction criteria. The initial segregation soils for the liner
will be based on ASTM D2488 “Standard Practice for Description and Identification of Soils (Visual-
Manual Procedure).” This procedure will enable an experienced soils technician to segregate soils as they
are excavated based on plasticity. Specifically, three simple hand procedures are used to describe the
plasticity of the soil: dry strength, dilatancy and toughness. If a sample has low to medium strength upon
drying, rapid dilatancy and low toughness, then the soil probably would not be suitable for the liner and
therefore will be stockpiled separately. Also, if the soil has more than a trace of sand, then it also will be
stockpiled separately.

The soils technician and construction superintendent will delineate an area of soil to be excavated that is
suitable for liner material based on the plasticity of the exposed surface. Scrapers will load the soil
cutting no more than 6 inches deep. The newly exposed surface will be evaluated and the limits of the
area will be changed, if necessary, to separate unsuitable soil. In this way, the classification of the soils
going to the stockpile of liner material can be controlled sufficiently.
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The high plasticity clay probably will come out of the scrapers in “slabs.” A disc will be run over the
newly-deposited material to break up the large pieces. A dozer will grade the newly-deposited material to
form a loose lift about 12 inches thick. Then, a large soil stabilizer, such as a Caterpillar SS250 will make
a pass over the newly-deposited material. A soil stabilizer is used to excavate the surface up to 18 inches
deep, pulverize the high plastic clay, thoroughly mix a stabilizing chemical such as lime or fly ash with
the soil, and redeposit a blended, homogeneous mix. The newly-deposited soil will be blended with the
previous lift by limiting the thickness to 12 inches and cutting up to 18 inches deep. Bag samples will be
collected randomly from each lift in the stockpile for subsequent testing in the lab, to verify the
homogeneity of the stockpile.

7.2 Compaction Criteria

Bag samples from the stockpile of liner material will be tested for grain-size distribution (i.e. hydrometer
test), and liquid and plastic limits. If any volume of the stockpile differs significantly in these index
properties, then that volume can be delineated, and separate compaction criteria can be developed for that
material, or it can be rejected as liner material. Compaction criteria for the blended liner material in the
stockpile will be developed using the “Daniel Method.” Daniel and Benson (1990) have determined that
compaction criterion as a percentage of the maximum dry unit weight alone is not sufficient to assure the
required minimum hydraulic conductivity. They recommend performing a series of compaction tests and
hydraulic conductivity tests on each soil type to determine the acceptable “window” of dry density and
moisture content that will meet the hydraulic conductivity requirements.

The stability of the perimeter berm requires higher shear strength than for the liner, etc. Therefore, the
compaction of the materials in the perimeter berm should be an average of 100% of the maximum dry unit
weight determined by the standard Proctor moister-density test, with no tests less than 95% of the same
maximum dry unit weight. The moisture content at the time of compaction should be at optimum or a
maximum of 4% above optimum.

Fill supporting structures, such as the pump building, should be compacted to the same criterion for the
perimeter berm. There are no limits on the moisture content at the time of compaction for fills outside of
the perimeter berm except as necessary to achieve the required dry unit weight.

Fills should be placed in horizontal lifts not exceeding 8 inches in thickness and compacted by uniform
coverage with a suitable compactor. Cohesive fill should be compacted using a heavy tapered-foot
compactor, with or without vibration. The final lift of cohesive fill should be compacted by a smooth-
drum roller. Cohesionless fill, such as the silty sand or fly ash, should be compacted by a heavy vibratory
compactor.

7.3 Quality Assurance
7.3.1 Test Pad
The plasticity indices of the bottom liner materials exceed 30%. Therefore, a test pad is required prior to

construction to test the materials to be used for the liner, and the construction methods. The test pad must
be large enough to accommodate the actual construction methods and equipment that will be used for the
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actual construction of the liner. The test pad should include a section on a 3(h)-to-1(v) slope to test the
construction of the aquiclude membrane and protective soil layer on the interior berm slopes. This may
be completed at the existing perimeter berm for Cell 1 or Cell 4A. The compaction criteria previously
developed for the liner material will be used to construct the test pad. The geotechnical engineer is
required to take undisturbed samples of the fill to measure the density and hydraulic conductivity. Bulk
samples of the fill material must be taken to perform LL and PI tests and standard Proctor tests. Also, a
minimum of two test pits are required to examine the interface between lifts of materials, to verify
bonding of the lifts. A field permeability test is also required. A test pad is not necessary for the fill to be
placed in other areas, such as the perimeter berm.

The proposed plastic membrane aquiclude will be placed on the suitable subgrade and then 12 inches of
protective soil cover will be placed and lightly compacted on the membrane. Where the aquiclude
membrane is on the floor of the cell, the protective soil cover may be a sand. However, sand is not
acceptable on the 3(h)-to-1(v) side slope of the perimeter berm. A low plastic silty or sandy clay would
be preferred.

7.3.2 QA During Construction

The successful completion of the test pad will verify the acceptable construction methods for the dual
liner and the proposed high plastic clay for the composite liner. Field density tests must be made of each
lift of fill during compaction. If this is accomplished using a nuclear density gauge, then the gauge must
be checked regularly by taking undisturbed drive tube samples and measuring the dry unit weight and
moisture content by laboratory tests. This is particularly true for the high plastic clays. MDNR-SWMP
rules also require taking bulk samples of the fill material used in the liner, to perform LL and PI tests,
standard Proctor tests, and a hydraulic conductivity tests for every 5000 cubic yards of liner placed.

Following the completion of the protective soil layer, the membrane installation subcontractor will
perform a non-destructive survey of the aquiclude geomembrane to demonstrate that there are no leaks in
the geomembrane. This survey may be a “spark™ test or an electrical conductivity test or other method
approved by the CQA Engineer. The same survey method may be used for the Test Pad.

8.0 STABILITY ANALYSES

Seven sets of slope stability analyses were performed on the proposed UWL profile. Generalized soil
profiles were developed for widely-spaced sections, A through F, the locations of which are shown in
Figure 8-0. The soil properties for the natural cohesive soils were estimated from the triaxial shear
strength tests performed for the Phase 1 geotechnical investigation. The internal friction angle and unit
weight of sands were estimated from the corrected N-values using standard empirical relationships. The
soil properties of compacted fills were estimated from tests on compacted samples. The soil properties
used in the slope stability analyses are shown on the profiles Appendix 8. The stability analyses were
completed based upon the design with the geomembrane aquiclude. If the design of the dry cells is
changed to include the base fill below the bottom liner instead of the aquiclude, then the stability analyses
will have to be recalculated for the permit modification based upon the properties of the soils used for the
base fill.
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The slope stability analyses were performed using the computer program SLIDE 18. This program uses
the Spencer method, which resolves the static forces on each vertical slice of soil profile along randomly
generated failure surfaces. Two methods are used. The first method is to assume circular failure surfaces.
A grid of possible centers for the circular failure surface is specified, as well as the possible bottom
elevation of the failure surface. The program searches for the minimum factor of safety (FS) against slope
failure for each center point in the grid by incrementally varying the radius of the failure surface. The
plotted results from the program show the minimum FS, the center and radius of the failure surface with
the minimum FS. The output of the program also plots contours of equal FS within the grid of possible
center points. The second method is based upon a multi-linear failure surface. This method is used where
there is a plane of weak shear strengths, such as along a composite liner or dual liner. The analyses are
the same, that is searching for a configuration of a multi-linear failure surface which results in a minimum
factor of safety. All of the results are presented graphically in Appendix 8. Stability analyses were
performed at each section for initial and final stages of construction, and using short-term (undrained)
properties and long-term properties as appropriate. Stability analyses were also performed for the pseudo-
seismic loading, and the post-seismic static conditions were liquefaction exist in the natural soil strata
below the groundwater table where there is a high risk. The results of the stability analyses are presented
in the following Table 6.

Table 6 — Summary of Results of Stability Analyses

End of Initial Completed, Seismic (0.131g) | Post-Seismic
Construction Full Cell Completed, With Liquefied
(Short-Term) Global Stability Full Cell Strata
Required Min. FS 14 1.5 1.0 1.0

A) West Berm Cell 1 1.81 1.86 1.46 1.87

B) North Brem Cell 2 2.46 1.83 2.06 1.88

C) North Berms, Cells 4 & 5 2.94 1.85 1.15 1.33

Temporary East Berm, Cell 4A 1.64 1.05

D) South Berms, Cells 6 & 7 2.68 1.71 1.03 1.83

E) South Berm, Cell 2 1.80 1.84 1.47 1.74

F) Southwest Berm, Cell 1 1.80 1.86 1.27 1.07

8.1 Stability of Perimeter Berm

The short-term stability of the perimeter berm was analyzed at each of the six sections using undrained
shear strengths for the compacted clay of the berm. The berm may be constructed of clays, ash or non-
plastic silts and sands. For the short-term stability analyses, a cohesive shear strength of 800 psf was
used, assuming the berm is built entirely of high plasticity clay. This is not likely, but is the worst case
for short-term stability. The height of the CCR was assumed to be el. 441 for the short-term stability
analyses. The minimum FS ranged from 1.80 to 2.94, which exceed the required minimum of 1.4. The
stability analyses for the Recycle Pond (Section B-B) were run with the pond at the lowest operating level
(el. 435). When the Recycle Pond is drained after the UWL is closed, then the FS for the stability of the
berm will be about 1.8 similar to the other berms.
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8.2 Global Stability of Full Cells

The global stability of the full cells — gypsum and dry CCR — were analyzed using drained-strength
properties. An internal friction angle, ¢’, of 30° was assumed for the perimeter berms because of the
various materials which may be used. The average saturated weight of the gypsum was assumed to be
110 pcf based upon information from A&A. The average ¢ of the gypsum was assumed to be 41°, also
based on the recommendation from A&A. As summarized in Table 6, the FS varied from 1.64 to 1.86,
which meet or exceeds the minimum required FS of 1.5.

The slope stability of the temporary east berm of Cell 4A, which was built with fly ash, was analyzed for
the Addendum to the CPM that was submitted in February 2011 based upon new shear strength tests (see
Appendix 2.1). The long-term FS was 1.64. The slope stability of the east berm was re-analyzed for the
Phase 3 CQA report of Cell 4A based upon new properties of the fly ash placed in Cell 4A (see Appendix
2.2). The long-term FS was 1.73.

8.3 Seismic Slope Stability

Global stability analyses were also performed of the full cells for a seismic event using a pseudo-static
horizontal acceleration of 0.134g. The FS for the various sections ranged from 1.03 to 2.06, which meets
or exceeds the required FS of 1.0. The temporary east berm of Cell 4A was also re-analyzed for a pseudo-
static horizontal acceleration of 0.134g and a full cell. The minimum FS is 1.05 (see Figure 8-13). This
is conservative because Cell 4B should be built before Cell 4A is filled to capacity so that this condition
will not occur.

8.4  Post-Seismic Event with Liquefaction

At the locations where the liquefaction analyses indicated a high potential for liquefaction in a stratum, a
residual cohesive shear strength was input for the liquefied soil stratum. The residual cohesive shear
strength was estimated from the empirical relationship recommended by H. Bolton Seed (1987). This
relationship is reproduced in Figure 7. Both the global stability of the full cell and the stability of the
perimeter berm were analyzed using the post-liquefied shear strength of the subject soil stratum and no
applied horizontal acceleration in accordance with the draft technical guidance document from SWMP
and Stark (1998). The FS for this condition ranged from 1.07 to 1.88, which meets or exceeds the
required FS of 1.0.

8.5 Stability of the Final Cover

The final cover of each cell will consist of a double-textured HDPE geomembrane on top of the CCR,
followed a non-woven geotextile and then 24 inches of soil cover. The first 18 inches of soil cover will
consist of compacted silty clay or sandy clay, covered with 6 inches of semi-compacted vegetative soil
cover. The initial slope of the sides of the gypsum stack will be 4(h)-to-1(h). The stability of the final
cover was analyzed. The calculations are included in Appendix 8. The factor of safety against sliding of
the cover is the minimum desired of 1.5 for the silty clay with properties given in Section 4.3. As stated
in Section 4.3, these properties will be verified by laboratory testing with the proposed soil and HDPE
geomembrane.
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9.0 SETTLEMENT ANALYSES
9.1 Estimated Settlements

Settlement analyses were completed using the computer program SETTLE3D. Six subsurface profiles
were developed from borings within the project area. These are depicted graphically in Appendix 10.
The settlement values were calculated assuming that all cells had been filled to an average elevation of
520 ft. Consolidation coefficients (Cc and Cr) for cohesive materials were obtained from load increment
consolidation tests run on representative undisturbed samples from the Phase 1 borings. The stress-strain
modulus (Es) for granular materials was estimated using cone penetration test (CPT) data obtained from
the WFGD project at the Sioux Energy Center. Es is approximately 3 times the measured CPT qc-value
of resistance (Bowles, 1997). It was assumed that using the CPT data for the proposed UWL site was
valid because a plot of standard penetration test (SPT) N-values shows similar stratigraphy for both sites,
and N-values obtained at the UWL are generally larger than those at the plant. A plot of the N-values for
the Sioux Energy Center and at the UWL site is shown in Figure 8. The CPT data are almost continuous
with depth and are more reliable than SPT data. Therefore, the CPT data should provide a better estimate
of the Es for the granular materials. A comparison of the variation in computed Es with depth based on
the corrected N-values and the CPT data is shown in Figure 9.

The estimated settlements were calculated for the full load of the cells assuming that all of the loads from
the berms and the full cells are placed simultaneously. The pattern of the loading stress is depicted
graphically from the SETTLE3D input in Appendix 10. This is conservative with regard to the
consequences of settlement (deformations of the berms and strains on the HDPE membranes) because the
settlement resulting from the construction of the existing berms, the filling of Cell 1, and the filling of
Cell 4A have already occurred. The estimated settlements are depicted graphically in the plan in
Appendix 10. The maximum total settlement occurs in the northwest corner of Cell 4A, and is about 22
inches.

The estimated settlements under the full cells on an east-west centerline section are plotted in Figure 10
(Section H-H in Figure 8-0). The maximum settlement along this section occurs in Cell 4A and is about
20 inches. The estimated settlements in the dry cells range from about 20 inches to 14.5 inches on the
east side of Cell 5. The estimated settlements in Cells 1 and 2 vary with the height of the gypsum from
about 5.5 inches to 8 inches. The estimated settlements at the berms between cells is about 6 inches
except for the east berm of Cell 5 which is about 4.5 inches. The maximum differential settlement occurs
along the west slope of Cell 4A, which is about 15 inches (20 inches minus 5 inches at the west berm).

The estimated settlements in a north-south section through the full dry CCR Cells 7 and 4B (Section I-I in
Figure 8-0) are plotted in Figure 11. The estimated settlement in the interior of the full cells vary from
about 14 inches to 18.2 inches.

The estimated settlements in a north-south section through the full Cell 2 are plotted in Figure 12 (Section

G-G in Figure 8-0). The estimated settlement in the interior of the full cells vary from about 4.5 inches to
18.5 inches.
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The consolidation of the foundation soils may result in up to 6 inches of settlement at the top of the
perimeter beam when the CCR reaches the full height and extent. This will be a slow process, so the
settlement will occur over a number of years. The top of the perimeter berm will be at el. 446, which is 7
feet above the 100-year flood level, and 5 feet above the 1993 flood level. Therefore, the estimated
settlement will not reduce the top of the perimeter berm to below the flood levels. Monuments should be
set in the top of the perimeter berm at about 300-foot centers, and the settlement of the top of the berm
should be measured as the cells are filled. The measured settlement may be used to adjust the model for
the estimated settlements. Also, if Ameren wants to maintain the top of the perimeter berm at el. 446,
then it may be necessary in the future to build out the exterior toe of the berm in order to raise the top.

9.2 Strain of HDPE Liner

The estimated settlements will occur over long distances, such that the differential settlement will be
small, at a slope of about 1%. The liner will undergo differential settlement 0.9 feet between the crest of
the perimeter berm to the inside toe of the berm (a horizontal distance of 69 feet), and 15 inches from the
inside toe of the berm to a point below the crest of the Cell 4A (over 190 feet). The increase in lengths of
the slopes after full settlement has occurred compared to the initial lengths will be 0.007% and 0.004%,
respectively. A strain of less than 1% is acceptable, because the yield strength of most HDPE liners
occurs at more than 12%. Therefore, the strain in the HDPE liner resulting from the estimated differential
settlements are acceptable.

9.3 Slopes of Leachate Collection Pipes

The design slope of the buried leachate collection pipes in the dry cells must be a minimum of 0.5%. The
settlement under the central portion of the cells will be relatively uniform. There will be some differential
settlement of the pipes from top of the 4(h)-to-1(v) side slope to the sump at the toe of the perimeter berm.
The estimated differential settlement on the west side of Cell 4A is about 14.2 inches or a change in the
slope of the pipe of about 0.3%. The estimated differential settlement on the north side of Cell 4B is
about 11 inches or a change in the slope of the pipe of about 0.3%. Therefore, the constructed slope of the
leachate collections pipes from the top of the 4(h)-to-1(v) side slope to the sump should be 0.8%, or
preferably 1.0%, to maintain a slope of 0.5% after settlement.

10.0 BEARING CAPACITY

The only structure at the UWL will be the pump house at the Recycle Pond. The pump house will be
founded on compacted fill, with the grade at el. 446. Therefore, the bearing capacity of the natural soils is
not a concern. The bearing capacity of the natural high plastic clay, which would be the lowest of the
natural soils, was analyzed using undrained shear strength of 800 psf, and using drained strength
properties. The net allowable bearing pressure for the natural high plastic clay is 2500 psf for continuous
or strip footings and 3000 psf for square footings. These values are for the undrained strength and a factor
of safety of 2.0.

Using the drained strength properties and a factor of safety of 3.0, the net allowable bearing pressure for
the natural high plastic clay is 2500 psf for strip footings and 3000 psf for square footings up to 10 feet in
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plan. A factor of safety of 3.0 is used for the drained or long-term case to control settlement. The
allowable bearing capacity of shallow footings in compacted fill will also be the lowest where the high
plastic clay is used; for example, box culverts over the compacted clay liner. Using the drained strength
properties of the compacted sample and a factor of safety of 3.0, the net allowable bearing pressure for the
natural high plastic clay is 5000 psf for strip footings and 6500 psf for square footings up to 10 feet in
plan. The bearing capacity calculations are included in Appendix 8.

The bearing capacity of the natural soils below the perimeter berms and cells was analyzed using the
SLIDE model as shown in Figure 8-28. The profile at Section F-F was selected as the worst case. The
ultimate bearing capacity for the natural subgrade (consisting of primarily clayey silts, silty clays and
sands, is 50,000 psf. This is applicable to the outside toe of the perimeter berms. This type of slope
failure is included in the global slope stability analyses of the various sections in Appendix 8.

11.0 HYDROSTATIC PRESSURES
11.1 Liner

A flood condition surrounding the UWL would impose a hydrostatic uplift pressure on the bottom of the
composite liner. This uplift pressure is initially only resisted by the weight of the composite liner,
specifically the clay. To maintain a factor of safety of 1.5 against upward displacement and rupture of the
liner, the 2 feet of clay can resist an upward pressure equal to about 2.5 feet of water. Therefore, the level
of the water in the Recycle Pond and wet disposal cell must initially be no more than 2.5 feet below the
level of the flood water surrounding the UWL.

The calculation of the FS against excess hydrostatic pressure (i.e. uplift) on the bottom liner in a dry cell
during a flood is illustrated in the following diagram:

AGGREGATE PROTECTIVE COVER
Unit Weight 125 pcf

TEMPORARY SOIL COVER

Unit Weight 115 pef CCP FILL

Unit Weight 97 pef

100-YR FLOOD LEVEL, EL. 441

50-YR FLOOD LEVEL, EL. 435

SOIL BERM =
Unit Weight 123 pcf T

E Heep

COMPACTED CLAY LINER —/
Unit Weight 116.5 pcf

The Factor of Safety against uplift (FSupiitt) should be calculated at the lowest point which is the inside toe
of the exterior soil berm (Point A in above section.)

Weight of Materials Above Bottom of the Aquiclude
Hydrostatic Uplift Pressure

FSupiitt =
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where the weight of materials is the sum of the weight of CCR fill, weight of temporary soil cover,
2 feet of compacted clay liner, the protective soil cover on the aquiclude membrane where present,
and the weight of water in the cell, if any. The average or assumed moist unit weight of each
material is shown in the above section.

The hydrostatic uplift pressure is the difference in elevation between the flood level and the level of the
aquiclude (Hw) multiplied by the unit weight of water (62.4 PCF). For a dry cell where an aquiclude is
present, the FSuplift is calculated by:

Hcep x 97 PCF+(2 ft)(115 PCF)+(1 ft)(125 PCF)+(3 ft)(115 PCF) _ Hccp x 97 PCF+700 PSF
Hw x 62.4 PCF Hw x 62.4 PCF

At Point A:  FSupiit =

For example, if the aquiclude is at el. 426, then Hw for the design flood is (441 —426) = 15 feet of water.
For a FSypiit = 1.1, the height of CCR in the cell must be 3.4 feet or at el. 433.4 to the top of the CCR.
The construction for each new dry cell must require the initial filling of the dry cell as soon as it is
operational with CCR to achieve the minimum FSupiist of 1.1.

11.2 Perimeter Berm

The perimeter berm will act as a flood protection levee to separate the UWL from potential flood water.
Therefore, the perimeter berm will be designed in accordance with standard practice for flood protection
levees. The recommended soil for the construction of the perimeter berms is presented in Section 4.4.

12.0 EROSION PROTECTION

The embankments for the BNSF railroad track and Ameren Missouri's spur track isolate the UWL from
the flow of flood waters. Flood water surrounding the UWL will be backwater from the Mississippi River
downstream, and therefore will have little flow that could cause erosion of the perimeter berm.

During the flood of 1993, the BNSF embankment separated the higher flood level of the Missouri River
from the Mississippi River. Eventually, this differential hydrostatic pressure caused a failure at a weak
point in the embankment, creating the scour hole shown in Figure 1. The existing elevation contours
indicate that the flow from the scour hole extended across the site of the UWL and extended downstream
to the southeast. If this event happened in the future, the UWL would block the flow from the scour hole.
Such a failure would not necessarily occur at the same location, but this would be the most likely location
even if the scour hole were filled. The surrounding topography and the UWL would create constrictions
to the flow at Sections X and Y shown in Figure 8-0. The constrictions would increase the flow of the
water and may cause erosion of the perimeter berm at these locations. Also, the reach of the perimeter
berm facing the scour hole would be subject to the impact of the flow from the scour hole.

To analyze this emergency condition, several assumptions were made:
e abreach 160 feet wide occurs at the location of the scour hole, a repeat of the 1993 failure
e water on the Mississippi side ponds to el. 430.
e the water level on the Missouri River side is at el. 439.
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e cssentially all of the flow from the breach will flow through the south constriction (at Section Y).

The estimated flow from the breach is 9800 cu. ft/sec. The impact velocity on the southwest reach of the
perimeter berm is 6.5 fps. The velocity of the flow through the south constriction is about 4 fps on the
side of the berm. The calculations of the velocity of flow from the breach and the design of a riprap layer
on the perimeter berm are included in Appendix 11. The riprap layer should be a minimum of 15 inches
thick. The riprap should be sound limestone, ranging in size from 4 to 9 inches. The riprap layer should
be placed on a 6-inch thick bedding layer of 2-inch minus crushed rock. The riprap should extend up to
el. 439 on the perimeter berm. The riprap should extend from a point on the southern berm opposite the
east boundary of Cell 1, to a point on the northern berm opposite the same east boundary of Cell 1. The
profile of the riprap layer is shown in Figure 13.
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Ameren Missouri Sioux Energy Center Utility Waste Landfill
PROFILE OF ESTIMATED SETTLEMENT
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Appendix 1

LABORATORY CLASSIFICATION OF
PHASE 2 SOIL SAMPLES




AmerenUE Sioux Power Plant Utility Waste Landfill

Summary of Samples from Phase 2 Test Holes
Approx. Starting Composite
Test Hole Surface Depth Starting Ending Thickness Visually Moisture | Density, Sample
Number Northing Easting Elevation (feet) Elevation Elevation (feet) Classified | Content, % pcf Description Sector/Class
426.0 0.0 426.0 424.6 14 ML SILT, dark brown, slightly clayey Discarded
426.0 1.4 424.6 424.0 0.6 CH CLAY, brown, high plastic B-CH
426.0 2.0 424.0 423.3 0.7 CL Silty CLAY, low plastic, brown Discarded
115 |1118716.09| 878138.69 426.0 27 423.3 422.3 11 CH CLAY, brown, high plastic B-CH
426.0 3.8 422.3 422.0 0.3 ML Clayey SILT, brownish tan Discarded
426.0 4.0 422.0 421.0 1.0 CL CLAY, gray-brown, high plastic B-2
426.0 5.0 421.0
426.5 0.0 426.5 425.8 0.8 ML Clayey SILT, dary grayish brown B-MCL
426.5 0.8 425.8 425.4 0.3 CL Silty CLAY, brown B-CL
426.5 1.1 425.4 424.5 0.9 ML Clayey SILT, tan Discarded
116 1118664.14| 878545.38 426.5 2.0 424.5 424.0 0.5 ML SILT, tan Discarded
426.5 2.5 424.0 4225 1.5 CH CLAY, dark brown, high plastic B-CH
426.5 4.0 422.5 420.5 2.0 CH CLAY, brown & gray, high plastic B-CH
426.5 6.0 420.5 MCL Silty CLAY, brown B-CL
426.5 0.0 426.5 425.7 0.8 CL Silty CLAY, dark brown C-CL
426.5 0.8 425.7 424.8 0.9 CL 19.4 100.3 |CLAY, dark brown, low plastic C-CL
426.5 1.8 424.8 423.9 0.8 CL 25.4 97.6  [Silty CLAY, dark brown/tan, low plasti C-CL
117 1118612.20| 878952.08 426.5 2.6 423.9 421.8 2.2 CL-ML Clayey SILT/Silty CLAY, light brown B-MCL
426.5 4.8 421.8 420.5 1.3 ML SILT, It. brown/tan, very slightly claye) Discarded
426.5 6.0 420.5 420.2 0.3 CL CLAY, dark brown, low plastic C-CL
426.5 6.3 420.2 419.6 0.6 SM SAND, light tan, fine Discarded
426.5 6.9 419.6 ML Sandy SILT, brown Discarded
426.5 0.0 426.5 425.8 0.8 MCL Dark Brown Sandy Silty Clay Discarded
426.5 0.8 425.8 423.8 2.0 CL Dark Brown Clay C-CL
426.5 2.8 423.8 423.0 0.8 CH Dark Black/Gray Clay C-CH
118 1118560.25| 879358.78 426.5 3.5 423.0 422.2 0.8 MCL Dark Brown Silty Clay C-MCL
426.5 4.3 422.2 420.0 2.2 ML Lt Tan/Brown Silt Discarded
426.5 6.5 420.0 419.7 0.3 ML Lt Tan/Brown Silt Discarded
426.5 6.8 419.7 418.6 1.1 MCL Gray/Brown Silty Clay C-MCL
426.5 7.9 418.6 MCL Dark Brown slightly clayey Silt C-MCL
426.5 0.0 426.5 426.3 0.2 MCL Dark Gray Silty Clay D-MCL
426.5 0.2 426.3 425.5 0.8 CH Dark Black/Gray Clay D-CH
426.5 1.0 425.5 425.3 0.3 MCL Lt Tan/Brown Silty Clay/Clayey Siilt D-MCL
426.5 1.3 425.3 424.3 1.0 CL Dark Brown Clay w Trace Silt C-CL
426.5 2.3 424.3 423.1 1.2 CH Dark Brown/Gray Clay D-CH
119 |1118508.30| 879765.47 426.5 3.4 423.1 421.8 1.3 CH Brown Gray Clay D-CH
426.5 4.7 421.8 420.2 1.7 CL Gray Brown Clay D-CL
426.5 6.3 420.2 420.0 0.2 CL Brown Clay D-CL
426.5 6.5 420.0 419.8 0.2 MCL 32.5 89.1 [Gray/Brown Clayey Silt D-MCL
426.5 6.7 419.8 419.2 0.7 CL Gray/Brown Clay D-CL
426.5 7.3 419.2 MCL Gray/Brown Clayey Silt D-MCL
427.5 0.0 427.5 425.3 2.3 CL Dark Brown/Gray Clay D-CL
427.5 2.3 425.3 424.5 0.8 CH Dark Black Grey Clay D-CH
427.5 3.0 424.5 423.7 0.8 MCL Dark Brown/Gray Silty Clay D-MCL
120 1118456.36| 880172.17 427.5 3.8 423.7 423.1 0.6 ML Lt Tan Silt Discarded
427.5 4.4 423.1 421.1 2.0 ML Lt Tan Silt Discarded
427.5 6.4 421.1 420.7 0.4 ML Lt Tan Silt Discarded
427.5 6.8 420.7 MCL Gray/Brown Silty Clay/Clayey Silt D-MCL
427.0 0.0 427.0 426.6 0.4 MCL Dark Black/Gray Silty Clay D-MCL
427.0 0.4 426.6 425.6 1.0 CH Dark Black/Gray Clay D-CH
427.0 1.4 425.6 424.8 0.8 CH Dark Brown Clay D-CH
121 1118378.44| 880782.21 427.0 2.3 424.8 422.8 2.0 CH Brown/Gray Clay D-CH
427.0 4.3 422.8 420.8 2.0 CH Dark Brown Clay D-CH
427.0 6.3 420.8 420.5 0.3 CL Dark Brown/Gray Clay D-CL
427.0 6.5 420.5 419.7 0.8 MCL Dark Brown Silty Clay/Clayey Silt D-MCL
427.0 7.3 419.7 SM Lt Tan Brown Very Fine Sandy Silt Discarded
426.5 0.0 426.5 425.5 1.0 SC Brown Silty Clayey Fine Sand Discarded
426.5 1.0 425.5 424.5 1.0 CL Dark Gray Brown Clay w Silt A-CL
426.5 2.0 424.5 421.5 3.0 CH Dark Gray Brown Clay A-CH
122 |1118564.69| 877706.02 426.5 5.0 4215 421.0 0.5 MCL Dark Gray Silty Clay A-MCL
426.5 5.5 421.0 420.5 0.5 CH Dark Gray Brown Clay A-CH
426.5 6.0 420.5 419.5 1.0 CL Dark Gray Brown Clay A-CL
426.5 7.0 419.5 MCL Dark Brown Silty Clay A-MCL
426.5 0.0 426.5 425.9 0.6 MCL Dark Gray/Brown Silty Clay C-MCL
426.5 0.6 425.9 424.4 15 CH Dark Gray/Brown Clay C-CH
426.5 2.1 424.4 422.3 2.2 CH Brown Clay C-CH
123 |1118356.90| 879332.80 426.5 4.3 422.3 4215 0.8 CL Brown Clay c-CL
426.5 5.0 421.5 421.3 0.3 MCL Brown/Gray Silty Clay C-MCL
426.5 5.3 421.3 420.2 1.1 SM Lt Tan Sandy Silt - Silty Sand Discarded
426.5 6.3 420.2 SP Lt Tan Fine Sand Discarded
427.0 0.0 427.0 424.8 2.2 CH Dark Brown/Gray Clay D-CH
427.0 2.2 424.8 423.9 0.9 CH Dark Brown Gray Clay D-CH
124 1118201.06| 880552.89 427.0 3.1 423.9 422.9 1.0 CL Dark Brown Clay D-CL
427.0 4.1 422.9 420.9 2.0 CL Gray/Brown Clay D-CL
427.0 6.1 420.9 419.9 1.0 MCL Gary/Brown Silty Clay/Clayey Silt D-MCL
427.0 7.1 419.9 SP Lt Tan/Brown Silt w Very Fine Sand Discarded
426.5 0.0 426.5 426.3 0.2 MCL Dark Black/Gray Silty Clay E-MCL
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Summary of Samples from Phase 2 Test Holes
Approx. Starting Composite
Test Hole Surface Depth Starting Ending Thickness Visually Moisture | Density, Sample
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426.5 0.2 426.3 425.5 0.8 CH Dark Black/Gray Clay E-CH
125 1118097.17| 881366.28 426.5 1.0 425.5 424.2 1.3 CH Brown Clay E-CH
426.5 2.3 424.2 421.8 2.3 CH Brown Clay E-CH
426.5 4.7 421.8 420.1 1.8 CH Dark Brown Clay E-CH
426.5 6.4 420.1 CL Dark Brown Clay E-CL
427.0 0.0 427.0 426.2 0.8 MCL Dark Gray Brown Sand/Silt/Clay Discarded
427.0 0.8 426.2 425.8 0.3 MCL Dark Brown Silty Clay A-MCL
427.0 1.2 425.8 425.5 0.3 SP Lt Tan Fine Sand Discarded
427.0 1.5 425.5 424.5 1.0 MCL Dark Brown Gray Clay w Silt A-MCL
126 |1118387.31| 877476.70 427.0 2.5 424.5 423.8 0.7 CH Dark Brown Gray Clay A-CH
427.0 3.2 423.8 422.3 1.6 MCL Dark Brown Gray Clay w Silt A-MCL
427.0 4.8 422.3 420.8 15 CH 31.9 89.4 [Dark Brown Gray Clay A-CH
427.0 6.3 420.8 419.7 1.1 CH Dark Brown Clay A-CH
427.0 7.3 419.7 SP Brown/Gray Very Fine Sand Discarded
427.0 0.0 427.0 426.3 0.8 MCL Dark Brown Sandy Silty Clay B-MCL
427.0 0.8 426.3 424.8 15 CH Dark Gray/Brown Clay B-CH
127 1118335.37| 877883.39 427.0 2.3 424.8 422.4 2.4 CH Dark Gray/Brown Clay B-CH
427.0 4.7 422.4 420.3 2.1 MCL Lt Tan Silt w Dark Brown Clay B-MCL
427.0 6.8 420.3 419.4 0.9 CL Brown Clay B-CL
427.0 7.7 419.4 SM Brown/Tan Silt w Very Fine Sand Discarded
427.0 0.0 427.0 426.2 0.8 MCL Dark Gray/Brown Silty Clay B-MCL
427.0 0.8 426.2 425.0 1.2 CH Dark Gray Brown Clay B-CH
427.0 2.0 425.0 423.3 1.8 CH Brown Clay B-CH
128 |1118283.42| 878290.09 427.0 3.8 423.3 423.0 0.3 ML Brown/Tan Silt w Clay Discarded
427.0 4.0 423.0 421.0 2.0 ML Brown Tan Silt to Silty Clay Discarded
427.0 6.0 421.0 420.8 0.2 CL Mottled Gray/Brown Clay B-CL
427.0 6.2 420.8 SM Tan Slightly Silty Sand Discarded
427.0 0.0 427.0 426.3 0.7 MCL 16.5 96.8 [Dark Brown Sandy Silty Clay Discarded
427.0 0.7 426.3 424.8 15 CL Dark Brown Clay C-CL
427.0 2.2 424.8 424.2 0.7 CH Dark Black/Grey Clay C-CH
427.0 2.8 424.2 422.3 1.8 CH Brown Clay C-CH
129 |1118231.47| 878696.79 427.0 4.7 422.3 4215 0.8 cL 30.1 82.6 |Brown Clay C-CH
427.0 5.5 421.5 420.7 0.8 MCL Brown Silty Clay C-MCL
427.0 6.3 420.7 420.3 0.4 ML Lt Tan Silt Discarded
427.0 6.8 420.3 419.6 0.7 ML Lt Brown Clayey Silt Discarded
427.0 7.4 419.6 SM Lt Tan Silt w Fine Sand Discarded
428.0 0.0 428.0 427.3 0.8 MCL Dark Brown Sandy Silty Clay Discarded
428.0 0.8 427.3 425.8 15 MCL Dark Brown Lt Brown Silty Clay C-MCL
428.0 2.3 425.8 425.3 0.5 CH Dark Black Grey Clay C-CH
428.0 2.8 425.3 424.5 0.8 CL Dark Brown Clay w Silt Seams C-CL
130 |1118179.53| 879103.48 428.0 35 4245 423.7 0.8 MCL Dark Brown Clay w Tan Silt C-MCL
428.0 4.3 423.7 423.2 0.5 CL 7.2 82.1 [Dark Brown Clay C-CL
428.0 4.8 423.2 421.6 1.6 SM Lt Tan Silt w Very Fine Sand Discarded
428.0 6.4 421.6 420.0 1.6 ML Lt Tan/Brown Silt w Clay &Fine Sand Discarded
428.0 8.0 420.0 MCL Dark Brown Silty Clay C-MCL
4275 0.0 427.5 426.8 0.7 MCL Dark Brown Silty Clay w Sand Discarded
4275 0.7 426.8 425.2 1.7 CH Dark Gray Brown Clay C-CH
427.5 2.3 425.2 423.8 1.3 CH Dark Brown Clay C-CH
427.5 3.7 423.8 422.8 1.0 MCL Lt Tan Silt w Brown Clay C-MCL
131 [1118127.58| 879510.18 |  427.5 4.7 422.8 421.0 1.8 CH Brown Clay C-CH
4275 6.5 421.0 420.4 0.6 CcL Brown Clay C-CL
427.5 7.1 420.4 420.1 0.3 SM Brown Silt w Fine Sand Discarded
4275 7.4 420.1 419.8 0.3 CcL Brown Clay C-CL
427.5 7.8 419.8 SM Brown Silt w Fine Sand Discarded
427.5 0.0 427.5 426.5 1.0 MCL Dark Brown Silty Clay D-MCL
427.5 1.0 426.5 424.0 25 CH Dark Brown/Gray Clay D-CH
427.5 3.5 424.0 422.9 1.1 CH Gray/Brown Clay D-CH
427.5 4.6 422.9 422.3 0.7 CH Gray/Brown Clay D-CH
132 1118075.64| 879916.87 427.5 5.3 422.3 422.0 0.3 CL Dark Gray Clay w Silt Seams D-CL
427.5 5.5 422.0 421.1 0.9 SM Lt Tan Silty Sand w Sandy Silt Discarded
427.5 6.4 421.1 421.0 0.1 CH Dark Brown Gray Clay D-CH
427.5 6.5 421.0 420.8 0.3 SM Lt Tan Silty Sand Discarded
427.5 6.8 420.8 419.6 1.2 MCL Gray Brown Sitly Clay D-MCL
427.5 7.9 419.6 SM Brown Very Fine Sand Discarded
427.0 0.0 427.0 426.0 1.0 CL Dark Brown Gray Clay D-CL
427.0 1.0 426.0 422.3 3.7 CH Dark Gray Brown Clay D-CH
133 |1118023.69| 880323.57 427.0 4.7 422.3 4205 1.8 CH 30.5 88.89 |Dark Gray Brown Clay D-CH
427.0 6.5 420.5 419.7 0.8 CH Gary Brown Mottled Clay D-CH
427.0 7.3 419.7 MCL Brown Gray Clayey Silt D-MCL
427.0 0.0 427.0 426.2 0.8 MCL Dark Brown Gray Silty Clay D-MCL
427.0 0.8 426.2 424.8 1.4 CH Dark Black/Gray Clay D-CH
427.0 2.2 424.8 422.5 2.3 CL Dark Brown Gray Clay D-CL
134 |1117971.74| 880730.27 427.0 45 4225 4223 0.3 cL Brown Gray Clay D-CL
427.0 4.8 422.3 421.9 0.3 ML Lt Tan Silt w Clay Seam Discarded
427.0 5.1 421.9 420.5 1.4 CL Brown Gray Clay D-CL
427.0 6.5 420.5 CL Gray Brown Clay D-CL
426.0 0.0 426.0 425.7 0.3 MCL Dark Black/Gray Slightly Silty Clay E-MCL
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426.0 0.3 425.7 423.5 2.2 CH Dark Black/Gray Clay E-CH
135 |1117919.80| 881136.96 426.0 25 4235 422.6 0.9 CH Dark Black/Gray Clay E-CH
426.0 34 422.6 421.5 1.1 CH Dark Gray/Brown Clay E-CH
426.0 4.5 421.5 CH Dark Gray/Brown Clay E-CH
427.0 0.0 427.0 426.3 0.8 MCL Dark Black/Gray Slightly Silty Clay E-MCL
427.0 0.8 426.3 425.6 0.7 CL Dark Black/Gray Clay E-CL
427.0 1.4 425.6 424.7 0.9 CH Dark Gray/Black Clay E-CH
427.0 2.3 424.7 424.2 0.5 CH Dark Brown/Gray Clay E-CH
136 |1117867.85| 881543.66 427.0 2.8 424.2 4225 17 CH Dark Brown Clay E-CH
427.0 4.5 422.5 421.8 0.7 CH Dark Gray Brown Clay E-CH
427.0 5.2 421.8 421.5 0.3 MCL Dark Brown Silty Clay E-MCL
427.0 5.5 421.5 420.5 1.0 SP Tan Very Fine Silty Sand Discarded
427.0 6.5 420.5 SM Tan Slightly Silty Fine Sand Discarded
427.5 0.0 427.5 426.9 0.6 MCL Dark Black/Gray Slightly Silty Clay E-MCL
427.5 0.6 426.9 425.5 14 CL Dark Brown Gray Clay E-CL
427.5 2.0 425.5 422.9 2.6 CH Dark Brown Clay E-CH
137 1117815.90| 881950.35 427.5 4.6 422.9 422.3 0.6 CL Dark Brown Clay E-CL
427.5 5.2 422.3 421.8 0.5 MCL Dark Brown Silty Clay E-MCL
427.5 5.7 421.8 421.2 0.7 MCL Lt Brown Clayey Silt w Trace Sand E-MCL
427.5 6.3 421.2 420.8 0.4 SP Tan Fine Sand Discarded
427.5 6.8 420.8 SM Brown Sand Silt Discarded
426.0 0.0 426.0 425.5 0.5 MCL Dark Gray/Black Silty Clay A-MCL
426.0 0.5 425.5 423.6 1.9 CH Dark Gray/Black Clay A-CH
138 |1118183.96| 877450.73 426.0 2.4 423.6 421.2 2.4 CH Dark Brown/Gray Clay A-CH
426.0 4.8 421.2 421.0 0.2 CH Dark Brown/Gray Clay A-CH
426.0 5.0 421.0 CL Dark Brown Clay A-CL
427.5 0.0 427.5 427.3 0.2 CL Dark Black Grey Clay E-CL
427.5 0.2 427.3 426.9 0.4 CL Dark Black Grey Clay E-CL
427.5 0.6 426.9 425.4 15 CL Dark Black Grey Clay E-CL
139 1117586.58| 882127.73 427.5 2.1 425.4 424.4 1.0 CH Dark Gray Brown Clay E-CH
427.5 3.1 424.4 423.2 1.3 CH Dark Brown Clay E-CH
427.5 4.3 423.2 422.3 0.8 CH Brown Clay E-CH
427.5 5.2 422.3 421.3 1.1 SM Lt Tan Slightly Silty Sand w Silt Discarded
427.5 6.3 421.3 SP Tan Fine Sand Discarded
427.0 0.0 427.0 426.7 0.3 MCL Dark Gray/Brown Silty Clay A-MCL
427.0 0.3 426.7 426.3 0.4 MCL Dark Brown Silty Clay A-MCL
427.0 0.8 426.3 426.0 0.3 CL Dark Brown Clay A-CL
427.0 1.1 426.0 424.8 1.2 CH Dark Gray/Brown Clay A-CH
427.0 2.3 424.8 424.2 0.6 CH 15.3 87 Dark Brown Clay A-CH
140 |1117980.62| 877424.75 427.0 2.8 424.2 423.3 0.9 MCL Lt Tan Silt w Dark Brown Clay A-MCL
427.0 3.8 423.3 422.5 0.8 ML Lt Tan Silt Discarded
427.0 4.5 422.5 422.0 0.5 MCL 12.2 88 Lt Tan w Brown Clayey Silt A-MCL
427.0 5.0 422.0 421.0 1.0 ML Lt Tan Silt Discarded
427.0 6.0 421.0 420.5 0.5 MCL Lt Tannish Brown Silty Clay A-MCL
427.0 6.5 420.5 ML Lt Tan Silt Discarded
4275 0.0 427.5 427.1 0.4 MCL Dark Gray/Brown Clayey Silt B-MCL
427.5 0.4 427.1 426.6 0.5 CL Brown Clay B-CL
427.5 0.9 426.6 425.5 1.1 CH 24.5 99.7 [Brown/Gray Clay B-CH
427.5 2.0 425.5 425.0 0.5 CH Brown Clay B-CH
427.5 25 425.0 423.5 15 ML Tan Silt Discarded
427.5 4.0 423.5 423.0 0.5 ML Tan Silt Discarded
427.5 4.5 423.0 422.9 0.1 MCL Brown Clay Silty B-MCL
141 1117928.67| 877831.45 427.5 4.6 422.9 422.1 0.8 ML Tan Silt Discarded
427.5 5.4 422.1 421.8 0.3 CH Brown Clay B-CH
427.5 5.8 421.8 421.5 0.3 SM Brown/Gray Fine Sandy Silt Discarded
427.5 6.0 421.5 421.0 0.5 MCL Tan Clayey Silt B-MCL
427.5 6.5 421.0 420.9 0.1 MCL Brown Clayey silt B-MCL
427.5 6.6 420.9 420.8 0.2 SP Tan Fine Sand Discarded
427.5 6.8 420.8 420.3 0.4 MCL Brown Silty Clay B-MCL
4275 7.2 420.3 SM Tan Silty Fine Sand Discarded
428.0 0.0 428.0 427.4 0.6 MCL Dark Gray/Brown Clayey Silt B-MCL
428.0 0.6 427.4 427.2 0.3 MCL Dark Gray/Brown Clayey Silt B-MCL
428.0 0.8 427.2 426.0 1.2 CH Brown Clay B-CH
428.0 2.0 426.0 425.3 0.8 SM Tan Very Fine Silty Sand Discarded
142 1117876.72| 878238.14 428.0 2.8 425.3 424.0 1.3 SP Tan Very Fine Sand Discarded
428.0 4.0 424.0 422.6 14 MCL Brown/Gray clayey silt B-MCL
428.0 5.4 422.6 422.0 0.6 SM Tan Slightly Silty Sand Discarded
428.0 6.0 422.0 421.2 0.8 MCL Gray Brown Clayey Silty w Fine Sand Discarded
428.0 6.8 421.2 420.5 0.7 SP Tan Fine Sand Discarded
428.0 7.5 420.5 MCL Gray/Brown Clayey Silt to silty Clay B-MCL
428.5 0.0 428.5 427.9 0.6 MCL Dark Brown/Brown Silty Clay C-MCL
428.5 0.6 427.9 426.9 1.0 CH Dark Black/Gray Clay C-CH
428.5 1.6 426.9 426.2 0.8 ML Lt Tan Silt Discarded
143 1117824.78| 878644.84 428.5 2.3 426.2 425.3 0.9 MCL Dark Brown/Brown Silty Clay C-MCL
428.5 3.3 425.3 424.1 1.2 SP Lt Tan Fine Sand Discarded
428.5 4.4 424.1 422.2 1.9 SM Lt Tan Silty Sand Discarded
428.5 6.3 422.2 421.7 0.5 MCL Brown/Tan Clayey Silt/Silty Clay C-MCL
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428.5 6.8 421.7 SP Lt Tan Fine Sand Discarded
428.5 0.0 428.5 428.3 0.3 MCL Dark Brown Siilty Clay C-MCL
428.5 0.3 428.3 427.0 1.3 CL Dark Gray Brown/Black Clay C-CL
428.5 15 427.0 426.8 0.2 MCL Dark Brown w Tan Silty Clay C-MCL
428.5 1.7 426.8 426.1 0.8 ML Lt Tan Silt Discarded
428.5 2.4 426.1 425.5 0.6 MCL Dark Brown Silty Clay/Clayey Silt C-MCL
144 |1117772.83| 879051.54 428.5 3.0 425.5 425.1 0.4 SM Lt Tan Very Fine Sandy Silt Discarded
428.5 3.4 425.1 424.7 0.4 CL Dark Brown/Gray Clay C-CL
428.5 3.8 424.7 423.9 0.8 SP Lt Tan Very Fine Sand Discarded
428.5 4.6 423.9 422.6 1.3 ML Lt Tan Silt Discarded
428.5 5.9 422.6 421.8 0.8 MCL Brown Clayey Silt C-MCL
428.5 6.7 421.8 ML Lt Tan w Brown Silt w Clay w Sand Discarded
429.0 0.0 429.0 428.2 0.8 MCL Dark Brown Silty Clay C-MCL
429.0 0.8 428.2 427.4 0.8 CL Dark Brown Clay C-CL
429.0 1.6 427.4 426.4 1.0 MCL Dark Brown Lt Tan Silty Clay C-MCL
145 1117720.89| 879458.23 429.0 2.6 426.4 424.3 2.1 MCL Lt Brown Clayey Silt w Silty Clay C-MCL
429.0 4.7 424.3 423.0 1.3 MCL Lt Tan Brown Clayey Silt C-MCL
429.0 6.0 423.0 422.7 0.3 CL Dark Brown Clay C-CL
429.0 6.3 422.7 422.1 0.6 SP Lt Tan Fine Sand Discarded
429.0 6.9 422.1 SM Brown Sandy Silt Discarded
428.5 0.0 428.5 426.3 2.3 CL Dark Brown Slightly Silty Clay D-CL
428.5 2.3 426.3 426.0 0.3 CL Dark Brown Slightly Silty Clay D-Cl
428.5 25 426.0 425.3 0.7 MCL Lt Tan Clayey Silt D-MCL
428.5 3.2 425.3 424.8 0.6 CL Dark Brown Gray Clay D-CL
428.5 3.8 424.8 423.6 1.2 CL Dark Brown Gray Clay D-CL
428.5 4.9 423.6 423.4 0.2 CL Dark Brown Gray Clay D-CL
428.5 5.1 423.4 423.0 0.4 MCL Lt Tan Slightly Clayey Silt D-MCL
146 | 1117668.94| 879864.93 428.5 5.5 423.0 422.2 0.8 SM Lt Tan Very Fine Sand Silt/Silty Sand|  Discarded
428.5 6.3 422.2 421.8 0.3 SM Lt Brown Very Fine Sandy Silt Discarded
428.5 6.7 421.8 421.4 0.4 SM Lt Tan Very Slightly Silty Sand Discarded
428.5 7.1 421.4 420.8 0.7 SM Lt Tan Very Fine Sandy Silt Discarded
428.5 7.8 420.8 419.9 0.8 MCL Dark Brown Clayey Silt D-MCL
428.5 8.6 419.9 419.3 0.6 SM Lt Tan Very Fine Silty Sand Discarded
428.5 9.2 419.3 419.1 0.3 MCL Brown Slightly Clayey Silt D-MCL
428.5 9.4 419.1 SM Lt Tan Very Fine Sandy Silt/Silty Sand  Discarded
429.0 0.0 429.0 427.0 2.0 MCL Dark Brown/Gray Silty Sandy Clay D-MCL
429.0 2.0 427.0 425.8 1.2 MCL Brown Silty Clay/Clayey Silt D-MCL
429.0 3.2 425.8 424.8 1.0 MCL 7.3 87.93 |Lt Tan Very Sllightly Clayey Silt w Ver] D-MCL
429.0 4.2 424.8 424.7 0.2 MCL Lt Tan Clayey Silt/ Silty Clay D-MCL
147 1117616.99| 880271.62 429.0 4.3 424.7 424.2 0.5 SM Lt Tan Silt w Very Fine Sand Discarded
429.0 4.8 424.2 422.3 1.8 CH 26.4 87.32 |Brown/Gray Clay D-CH
429.0 6.7 422.3 420.3 2.1 SM Lt Tan Very Fine Sandy Silt Discarded
429.0 8.8 420.3 420.0 0.3 SM Lt Brown Very Fine Sandy Silt Discarded
429.0 9.0 420.0 419.7 0.3 MCL Gray/Brown Silty Clay/Clayey Silt D-MCL
429.0 9.3 419.7 SM Lt Brown Very Fine Sandy Silt Discarded
430.0 0.0 430.0 429.8 0.2 MCL Dary Gray/Brown Silty Clay D-MCL
430.0 0.2 429.8 428.6 1.3 CH Dark Brown/Gray Clay D-CH
430.0 1.4 428.6 427.5 1.1 CL Dark Brown Gray Clay D-CL
430.0 2.5 427.5 425.5 2.0 ML Lt Tan Silt Discarded
148 1117565.05| 880678.32 430.0 4.5 425.5 425.0 0.5 ML Lt Tan Silt Discarded
430.0 5.0 425.0 424.5 0.5 MCL Gray/Brown Clayey Silt D-MCL
430.0 5.5 424.5 423.5 1.0 CL Brown Gray Clay D-CL
430.0 6.5 423.5 421.6 1.9 CH 37 86.1 [Gray/Brown Clay D-CH
430.0 8.4 421.6 CH 34.6 84.4 |Gray/Brown Clay D-CH
429.0 0.0 429.0 428.8 0.2 MCL Dark Brown/Gray Silty Clay E-MCL
429.0 0.2 428.8 427.5 1.3 CH Dark Brown/Gray Clay E-CH
429.0 1.5 427.5 426.5 1.0 CL Dark Brown Clay E-CL
429.0 25 426.5 425.8 0.8 CH Dark Black Grey Clay E-CH
429.0 3.3 425.8 425.2 0.6 MCL Lt Tan Clayey Silt E-MCL
149 1117513.10| 881085.02 429.0 3.8 425.2 424.1 1.1 MCL 14.9 96.1 [Lt Tan Silt & Dark Brown Clay E-MCL
429.0 4.9 424.1 422.8 1.3 CL Brown w Trace Tan Clay E-CL
429.0 6.3 422.8 422.0 0.8 CL 315 89.6 [Brown Clay E-CL
429.0 7.0 422.0 420.6 14 MCL Brown w Grey Silty Clay E-MCL
429.0 8.4 420.6 420.3 0.3 CL Dark Brown Clay E-CL
429.0 8.8 420.3 419.8 0.4 MCL Dark Brown/Gray Clayey Silt/Silty Cla E-MCL
429.0 9.2 419.8 SP Lt Tan Sand Discarded
428.0 0.0 428.0 427.0 1.0 MCL Dark Black Silty Loose Clay E-MCL
428.0 1.0 427.0 424.1 2.9 CH Dark Brown/Gray Clay E-CH
428.0 3.9 424.1 423.4 0.7 MCL Dark Gray/Brown Silty Clay E-MCL
150 |1117461.15| 881491.71 428.0 4.6 423.4 422.8 0.6 CH Brown Clay E-CH
428.0 5.2 422.8 421.8 1.1 MCL Brown Silty Clay E-MCL
428.0 6.3 421.8 421.3 0.5 CL Dark Brown Clay w Silt Seams E-CL
428.0 6.8 421.3 MCL Dark Brown Silty Clay E-MCL
427.5 0.0 427.5 427.2 0.3 MCL Dark Black/Gray Silty Clay E-MCL
427.5 0.3 427.2 425.2 2.0 CH Dark Brown Clay E-CH
151 1117409.21| 881898.41 427.5 2.3 425.2 422.6 2.6 CH Dark Gray/Brown Clay E-CH
427.5 4.9 422.6 421.7 0.9 CL Brown Grey Clay E-CL

REITZ JENS, INC. Consulting Engineers

Sheet 4 of 11




AmerenUE Sioux Power Plant Utility Waste Landfill

Summary of Samples from Phase 2 Test Holes
Approx. Starting Composite
Test Hole Surface Depth Starting Ending Thickness Visually Moisture | Density, Sample
Number Northing Easting Elevation (feet) Elevation Elevation (feet) Classified | Content, % pcf Description Sector/Class
427.5 5.8 421.7 421.3 0.4 MCL Lt Grey/Tan Clayey Silt E-MCL
427.5 6.3 421.3 CL Brown Clay w Silt Seams E-CL
428.0 0.0 428.0 426.7 1.3 MCL Dark Gary/Brown Silty Clay A-MCL
428.0 1.3 426.7 426.3 0.4 CL Dark Brown Clay A-CL
428.0 1.8 426.3 425.5 0.8 CH Dark Gray/Brown Clay A-CH
428.0 2.5 425.5 424.8 0.8 CH Dark Gray/Brown Clay A-CH
152 1117803.24| 877195.43 428.0 3.3 424.8 424.2 0.6 CH Dark Brown Clay A-CH
428.0 3.8 424.2 423.7 0.5 MCL Lt Tan/Dark Brown Silt & Clay A-MCL
428.0 4.3 423.7 423.2 0.5 MCL Dark Brown Clay & Lt Tan Silt A-MCL
428.0 4.8 423.2 421.8 1.4 ML Lt. Tan Silt Discarded
428.0 6.3 421.8 420.8 0.9 ML Lt. Tan Silt Discarded
428.0 7.2 420.8 SM Lt. Tan Silt w Very Fine Sand Discarded
428.0 0.0 428.0 427.3 0.8 CL Dark Black/Gray Clay E-CL
428.0 0.8 427.3 425.8 14 CL Dark Gray/Brown Clay E-CL
428.0 2.2 425.8 425.0 0.8 CH Dark Brown/Gray Clay E-CH
153 1117179.89| 882075.78 428.0 3.0 425.0 424.3 0.8 MCL Lt Brown/Dark Brown Silty Clay/Claye E-MCL
428.0 3.8 424.3 423.8 0.5 CL Dark Black Grey Clay E-CL
428.0 4.3 423.8 422.8 1.0 CH Brown Clay E-CH
428.0 5.3 422.8 421.7 1.1 CL Brown Clay E-CL
428.0 6.3 421.7 MCL Brown Silty Clay E-MCL
429.0 0.0 429.0 427.8 1.3 MCL Dark Black/Gray Silty Clay w Sand Discarded
429.0 1.3 427.8 426.5 1.3 MCL Lt Brown Silty Clay E-MCL
429.0 2.5 426.5 426.2 0.3 MCL Dark Gray/Brown Silty Clay E-MCL
429.0 2.8 426.2 425.5 0.7 CH Dark Gray/Brown Clay A-CH
154 1117573.92| 877372.81 429.0 3.5 425.5 424.0 15 CH Dark Brown Clay A-CH
429.0 5.0 424.0 423.8 0.2 MCL Dark Black/Gray Silty Clay A-MCL
429.0 5.2 423.8 423.5 0.3 MCL Lt. Brown Clayey Silt A-MCL
429.0 5.5 423.5 422.5 1.0 ML Lt. Tan Silt Discarded
429.0 6.5 422.5 420.3 2.3 MCL Lt. Tan Silty Clayey Silt w Very Fine S|  Discarded
429.0 8.8 420.3 MCL Lt. Tan/Brown Silty Clay Clayey Silt A-MCL
428.5 0.0 428.5 427.9 0.6 SM Dark Brown/Gray Sandy Silty Clay Discarded
428.5 0.6 427.9 427.1 0.8 CH Dark Gray/Brown Clay B-CH
428.5 1.4 427.1 426.1 1.0 MCL Tan Slightly Clayey Silt B-MCL
428.5 2.4 426.1 425.4 0.7 MCL Tan Slightly Clayey Silt B-MCL
428.5 3.1 425.4 424.3 1.2 CH Dark Brown Clay B-CH
428.5 4.3 424.3 423.3 0.9 CH Dark Gray/Brown Clay B-CH
155 1117521.97| 877779.50 428.5 5.2 423.3 423.2 0.2 CL Brown/Tan Slightly Silty Clay B-CL
428.5 5.3 423.2 422.2 1.0 SM Lt Tan Sandy Silt Discarded
428.5 6.3 422.2 421.5 0.7 MCL Brown Silty Clay w Clayey Silt B-MCL
428.5 7.0 4215 420.9 0.6 cL Brown Slightly Silty Clay B-CL
428.5 7.6 420.9 420.5 0.4 MCL Brown Silty Clay/Clayey Silt B-MCL
428.5 8.0 420.5 420.0 0.5 SM Lt Tan Slightly Silty Sand Discarded
428.5 8.5 420.0 419.6 0.4 MCL Brown Silty Clay/Clayey Silt B-MCL
428.5 8.9 419.6 SM Lt Brown Slightly Silty Sand Discarded
430.0 0.0 430.0 428.8 1.2 CL Dark Brown Slightly Silty Clay B-CL
430.0 1.2 428.8 428.5 0.3 ML Brown Clayey silt w silty clay Discarded
430.0 1.5 428.5 428.1 0.4 CL 10.2 103.29 [Tan Silt B-CL
430.0 1.9 428.1 427.8 0.3 MCL Dark Brown Silty Clay B-MCL
430.0 2.3 427.8 427.0 0.8 MCL Brown Silty Clay B-MCL
156 1117470.03| 878186.20 430.0 3.0 427.0 426.6 0.4 ML Lt Tan Silt Discarded
430.0 3.4 426.6 425.7 0.9 CL Brown Clay B-CL
430.0 4.3 425.7 425.4 0.3 MCL Lt Tan Slighly Clayey Silt B-MCL
430.0 4.6 425.4 424.3 1.2 CH 36.7 86.18 [Brown Clay B-CH
430.0 5.8 424.3 423.6 0.7 SP Brown Sand Discarded
430.0 6.4 423.6 SP Lt Brown Sand Discarded
426.0 0.0 426.0 425.3 0.8 SM Dark Gray Sandy Silty Clay Discarded
426.0 0.8 425.3 423.7 1.6 CH 32.1 89.5 [Dark Gray/Brown Clay F-CH
426.0 2.3 423.7 423.5 0.2 CH Dark Gray Clay F-CH
157 1117418.08| 878592.89 426.0 2.5 423.5 423.4 0.1 ML Lt Tan Silt Seam Discarded
426.0 2.6 423.4 422.5 0.9 CH Dark Gray Clay F-CH
426.0 3.5 422.5 421.8 0.7 ML Tan Brown/Gray Silt Discarded
426.0 4.2 421.8 421.5 0.3 CL Dark Brown Clay F-CL
426.0 4.5 421.5 SP Lt Tan Silt w Very Fine Sand Discarded
426.0 0.0 426.0 425.7 0.3 SM Dark Brown/Gray Sandy Silty Clay Discarded
426.0 0.3 425.7 425.1 0.6 CL Dark Brown Gary Clay F-CL
426.0 0.9 425.1 423.8 1.3 CH Dark Gray Brown Clay F-CH
426.0 2.3 423.8 423.2 0.6 CH Dark Gray Brown Clay F-CH
158 1117366.08| 879000.00 426.0 2.8 423.2 422.3 0.9 MCL Lt Tan/Gray Silty Clay, Clayey Silt F-MCL
426.0 3.8 422.3 421.4 0.9 SP Lt Tan Silt w Very Fine Sand Discarded
426.0 4.6 421.4 421.2 0.2 CH Dark Brown/Gray Clay F-CH
426.0 4.8 421.2 420.9 0.3 CL Brown Clay F-CL
426.0 5.1 420.9 420.1 0.8 SM Lt Tan Slightly Sandy Silt Discarded
426.0 5.9 420.1 MCL Brown Clayey Silt/Silty Clay F-MCL
426.5 0.0 426.5 425.5 1.0 CL Dark Brown/Gray Slightly Silty Clay F-CL
426.5 1.0 425.5 423.5 2.0 CH Dark Gray Clay F-CH
426.5 3.0 423.5 423.3 0.2 CL Dark Gray Silty Clay F-CL
159 |1117314.19| 879406.29 426.5 3.2 423.3 421.8 1.6 SM Lt Tan Slightly Sandy Silt Discarded
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426.5 4.8 421.8 419.9 1.8 SM Lt Tan Very Fine Sandy Silt/Silty Sanq  Discarded
426.5 6.6 419.9 419.1 0.8 SM Lt Tan Very Fine Silty Sane/Sandy Sill  Discarded
426.5 7.4 419.1 SM Brown/Gray Silty Clay/Clayey Silt Discarded
426.0 0.0 426.0 425.8 0.3 MCL Dark Gray Sandy Silty Clay G-MCL
426.0 0.3 425.8 425.3 0.4 CL Dark Brown/Gray Silty Sandy Clay G-CL
160 1117262.24| 879812.98 426.0 0.7 425.3 423.8 15 CH Dark Brown/Gray Clay G-CH
426.0 2.2 423.8 421.7 2.2 CH Dark Gray/Brown Clay G-CH
426.0 4.3 421.7 421.3 0.3 CH Dark Gray Clay G-CH
426.0 4.7 421.3 MCL Lt Brown Silty Clay Clayey Silt G-MCL
426.0 0.0 426.0 424.5 15 CH Dark Gray Clay G-CH
426.0 1.5 424.5 421.4 3.1 CH Dark Brown/Gray Clay G-CH
161 |1117210.30| 880219.68 426.0 4.6 421.4 421.0 0.4 CH Dark Brown/Gray Clay G-CH
426.0 5.0 421.0 420.5 0.5 MCL Lt Brown Silty Clay Clayey Silt G-MCL
426.0 5.5 420.5 ML Lt Tan Brown Silt Discarded
427.5 0.0 427.5 426.9 0.6 CH Dark Black/Gray Clay G-CH
427.5 0.6 426.9 425.3 1.6 CH 31.6 89.4 |[Dark Black/Gray Clay G-CH
427.5 2.2 425.3 424.5 0.8 CH Dark Gray Clay G-CH
427.5 3.0 424.5 424.0 0.5 MCL Black/Gray Clay w Clayey Silt G-MCL
162 1117158.35| 880626.37 427.5 3.5 424.0 423.0 1.0 ML Lt Tan Silt Discarded
427.5 4.5 423.0 422.3 0.7 MCL Lt Brown Silty Clay/Clayey Silt G-MCL
427.5 5.2 422.3 421.1 1.3 ML Lt Tan Silt Discarded
427.5 6.4 421.1 420.2 0.9 SM 28.9 89.6 [Lt Brown Silt w Very Fine Sand Discarded
427.5 7.3 420.2 MCL Lt Brown/Gray Silty Clay/Clayey Silt G-MCL
427.5 0.0 427.5 425.5 2.0 CL Dark Gray Clay w Fine Sand H-CL
427.5 2.0 425.5 424.8 0.8 CH Dark Gray Clay H-CH
427.5 2.8 424.8 424.3 0.5 MCL Dark Gray Sandy Silty Clay H-MCL
163 |1117106.40| 881033.07 427.5 33 424.3 423.3 1.0 SM Lt Tan Silt w Fine Sand Discarded
427.5 4.3 423.3 421.3 2.0 SM 18.2 81.3 [Lt Tan Silt w Fine Sand Discarded
427.5 6.3 421.3 420.5 0.8 CL Brown/Gray Clay H-CL
427.5 7.0 420.5 ML Lt Tan Silt Discarded
426.0 0.0 426.0 425.7 0.3 MCL Dark Brown Silty Clayey Sand H-MCL
426.0 0.3 425.7 425.4 0.3 SP Lt Tan Sand Discarded
164 1117054.46| 881439.77 426.0 0.6 425.4 423.7 1.8 CH Dark Black/Gray Clay H-CH
426.0 2.3 423.7 421.3 2.4 CH Dark Brown/Gray Clay H-CH
426.0 4.8 421.3 420.3 0.9 CH Dark Brown/Gray Clay H-CH
426.0 5.7 420.3 SM Lt Tan Silt w Very Fine Sand Discarded
426.5 0.0 426.5 424.7 1.8 CH Dark Gray Clay H-CH
426.5 1.8 424.7 422.3 2.3 CH 33.5 83.5 [Dark Brown/Gray Clay H-CH
426.5 4.2 422.3 421.7 0.6 CH Dark Brown/Gray Clay H-CH
426.5 4.8 421.7 421.5 0.2 ML Lt Tan Silt Discarded
165 |1117002.51| 881846.46 426.5 5.0 4215 421.0 0.5 CL Dark Gray/Brown Clay H-CL
426.5 5.5 421.0 420.1 0.9 ML Lt Tan Silt Discarded
426.5 6.4 420.1 418.9 1.2 CL Dark Gray/Brown Clay H-CL
426.5 7.6 418.9 418.5 0.4 SM Dark Brown/Gray Slightly Sandy Silt Discarded
426.5 8.0 418.5 MCL Dark Gray/Brown Silty Clay H-MCL
429.0 0.0 429.0 427.8 1.3 MCL Dark Brown Gray Silty Clay H-MCL
429.0 1.3 427.8 426.7 1.1 CL Dark Brown Clay A-CL
429.0 2.3 426.7 426.2 0.5 CL 30.9 89.8 [Dark Gary/Brown Clay A-CL
429.0 2.8 426.2 424.5 1.7 CL Brown Clay A-CL
166 1117396.55| 877143.48 429.0 4.6 424.5 424.3 0.2 CL Dark Brown/Gray Clay A-CL
429.0 4.8 424.3 422.5 1.8 SM Lt. Tan Sandy Silt Discarded
429.0 6.5 422.5 421.7 0.8 MCL Brown Silty Clay A-MCL
429.0 7.3 421.7 420.3 14 SM Lt. Tan Silt w Very Fine Sand Discarded
429.0 8.8 420.3 419.3 1.0 SM Lt Tan Very Fine Sandy Silt w Clay Sq  Discarded
429.0 9.8 419.3 SM Lt Tan Very Fine Silty Sand Discarded
425.0 0.0 425.0 424.3 0.7 CH Black/Gray Clay H-CH
425.0 0.7 424.3 422.9 1.4 CH 32.4 89.4 [Brown/Gray Clay H-CH
167 1116773.19| 882023.84 425.0 2.1 422.9 420.7 2.3 ML 8.8 78.9 [Lt Tan Silt Discarded
425.0 4.3 420.7 418.7 2.0 SM Lt Tan Fine Silt w Fine Sand Discarded
425.0 6.3 418.7 417.5 1.2 MCL 30.1 86.2 [Brown Silty Clay/Clayey Silt H-MCL
425.0 7.5 417.5 ML Lt Tan Silt Discarded
429.0 0.0 429.0 428.3 0.8 CL Dark Gray/Brown Clayey Silt F-CL
429.0 0.8 428.3 426.8 15 CH Dark Brown/Gray Clay F-CH
429.0 2.3 426.8 424.3 2.4 CH Dark Black/Gray Clay F-CH
429.0 4.7 424.3 424.3 0.1 CL Dark Black/Gray Clay F-CL
429.0 4.8 424.3 422.4 1.8 SP Lt Tan Silt Very Fine Sand Discarded
168 |1117065.14| 878134.48 429.0 6.6 422.4 421.4 1.0 CL Lt Tan Very Sandy Silt F-CL
429.0 7.6 421.4 421.1 0.3 CL Dark Brown Clay F-CL
429.0 7.9 421.1 420.5 0.6 ML Lt Tan Silt Discarded
429.0 8.5 420.5 419.8 0.8 CL 33.3 87.11 |Tan Silt w Trace Clay F-CL
429.0 9.3 419.8 419.1 0.7 MCL Tan Slightly Silty Clay F-MCL
429.0 9.9 419.1 MCL Tannish Brown Very Slightly Clayey S| F-MCL
427.0 0.0 427.0 425.6 14 MCL 13.6 101.7 |Dark Gray/Brown Sandy Clay F-MCL
427.0 1.4 425.6 424.8 0.8 MCL Brown Silty Clay F-MCL
427.0 2.2 424.8 424.2 0.7 SM Lt Tan Firm Silt w Trace Fine Sand Discarded
427.0 2.8 424.2 422.3 1.9 CH Dark Brown/Gray Clay F-CH
169 |1117011.39| 878540.95 427.0 4.8 422.3 421.8 0.4 CL Dark Gray/Brown Silty Clay F-CL
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427.0 5.2 421.8 420.5 1.3 CH Dark Brown/Gray Clay F-CH
427.0 6.5 420.5 420.3 0.3 MCL Lt Gray/Brown Clayey Silt F-MCL
427.0 6.8 420.3 420.0 0.3 ML Lt Tan Silt Discarded
427.0 7.0 420.0 MCL Lt Gray/Brown Clayey Silt F-MCL
429.5 0.0 429.5 429.3 0.2 CL Dark Brown/Gray Loose Clay F-CL
429.5 0.2 429.3 428.4 0.9 CL 20.5 100.6 |Dark Brown/Gray Clay F-CL
429.5 1.1 428.4 427.0 1.4 MCL Lt Brown/Gray Silty Clay F-MCL
429.5 25 427.0 424.6 2.4 SM Lt Tan Very Fine Sandy Silt Discarded
429.5 4.9 424.6 422.8 1.8 SM Lt Tan Silt w Very Fine Sand Discarded
170 | 1116959.44| 878947.64 429.5 6.8 422.8 421.1 1.7 SM Lt Tan w Trace Fine Sandy Silt Discarded
429.5 8.4 421.1 420.7 0.4 SM Lt Tan Silt w Very Fine Sand Discarded
429.5 8.8 420.7 420.2 0.5 MCL Dark Brown Silty Clay F-MCL
429.5 9.3 420.2 419.8 0.4 SM Lt Tan Silt w Very Fine Sand Discarded
429.5 9.8 419.8 419.5 0.3 MCL Dark Brown Silty Clay F-MCL
429.5 10.0 419.5 SM Lt Tan Very Fine Sandy Silt Discarded
430.0 0.0 430.0 429.9 0.1 MCL Dark Gray Sandy Silty Clay F-MCL
430.0 0.1 429.9 429.5 0.4 CH Dary Gray Clay F-CH
430.0 0.5 429.5 429.2 0.3 MCL Gray Brown Clayey Sand F-MCL
430.0 0.8 429.2 428.7 0.5 CL Gray/Brown Slightly Sandy Silty Clay F-CL
430.0 1.3 428.7 428.4 0.3 CH Dark Gray/Brown Clay F-CH
430.0 1.6 428.4 427.5 0.9 MCL Brown Silty Clay F-MCL
430.0 25 427.5 427.1 0.4 CL Dark Gray/Brown Slightly Silty Clay F-CL
171 1116907.49| 879354.34 430.0 2.9 427.1 426.6 0.5 ML Lt Brown Silt Discarded
430.0 34 426.6 425.6 1.0 SM Lt Tan Very Fine Sandy Silt Discarded
430.0 4.4 425.6 424.4 1.2 SM Lt Tan Silt Very Fine Sand Discarded
430.0 5.6 424.4 423.3 1.2 MCL Brown Silty Clay F-MCL
430.0 6.8 423.3 422.5 0.8 SP Lt Tan Silt w Very Fine Sand Discarded
430.0 7.5 422.5 421.5 1.0 MCL Dark Brown Silty Clay F-MCL
430.0 8.5 421.5 421.0 0.5 SM Lt Brown/Tan Silt w Fine Sand Discarded
430.0 9.0 421.0 420.7 0.3 MCL Tan/Gray Silty Clay/Clayey Silt F-MCL
430.0 9.3 420.7 SM Tan/Gray Very Fine Sandy Silt Discarded
430.0 0.0 430.0 429.8 0.3 CL Dark Gray Clay G-CL
430.0 0.3 429.8 429.0 0.8 cL Dark Gray Slightly Silty Clay G-CL
430.0 1.0 429.0 428.5 0.5 CH Dark Brown/Gray Clay G-CH
430.0 1.5 428.5 428.0 0.5 CL 26 94.5 [Brown Slightly Silty Clay G-CL
430.0 2.0 428.0 427.8 0.3 CH Dark Gray Clay G-CH
172 1116855.55| 879761.04 430.0 2.3 427.8 425.3 2.4 ML Lt Tan Silt Discarded
430.0 4.7 425.3 424.8 0.6 MCL Lt Tan Silty Clay/Clayey Silt G-MCL
430.0 5.3 424.8 423.9 0.8 CH Lt Gray/Brown Clay G-CH
430.0 6.1 423.9 423.5 0.4 ML Lt Tan Silt Discarded
430.0 6.5 423.5 421.3 2.2 SM Lt Tan Silt w Very Fine Sand Discarded
430.0 8.7 421.3 420.3 1.1 SM Lt Tan Very Fine Sandy Siilt Discarded
430.0 9.8 420.3 MCL Lt Tan Silty Clay/Clayey Silt G-MCL
430.0 0.0 430.0 429.8 0.2 MCL Dark Gray Sandy Silty Clay G-MCL
430.0 0.2 429.8 429.4 0.4 CH Dark Gray Clay G-CH
430.0 0.6 429.4 429.0 0.4 CH Dark Gray/Brown Clay G-CH
430.0 1.0 429.0 427.8 1.2 CL 19.9 99.3 [Brown Silty Clay G-CL
173 1116803.60| 880167.73 430.0 2.2 427.8 425.4 2.4 SM 9.8 80.8 [Lt Tan Silt w Very Fine Sand Discarded
430.0 4.6 425.4 424.7 0.8 ML Lt Tan Silt Discarded
430.0 5.3 424.7 424.5 0.2 CL Dark Gray/Brown Slightly Silty Clay G-CL
430.0 5.5 424.5 423.3 1.2 SM Lt Tan Silt w Very Fine Sand Discarded
430.0 6.7 423.3 421.6 1.7 SM Lt Tan Silt w Very Fine Sand Discarded
430.0 8.4 421.6 ML Lt Tan/Brown/Gray Slightly Clayey Silf  Discarded
430.0 0.0 430.0 429.0 1.0 CL Dark Brown/Gray Silty Clay G-CL
430.0 1.0 429.0 428.5 0.5 CH 24.8 97.2 |Dark Gray Clay G-CH
430.0 1.5 428.5 427.7 0.8 ML Lt Tan Silt Discarded
430.0 2.3 427.7 427.0 0.7 ML 8.3 86 Lt Tan Silt Discarded
430.0 3.0 427.0 425.5 15 CL Black/Gray Clay Brick Discarded
174 |1116751.65| 880574.43 430.0 4.5 425.5 425.2 0.3 Brick & Debris Discarded
430.0 4.8 425.2 424.6 0.6 CL Lt Brown Slightly Silty Clay G-CL
430.0 5.4 424.6 423.5 1.1 ML Lt Tan Silt Discarded
430.0 6.5 423.5 421.3 2.2 ML Lt Tan Silt Discarded
430.0 8.7 421.3 420.5 0.8 Misc Silt Clay Brick etc Discarded
430.0 9.5 420.5 MCL Lt Tan Silt/Silty Clay w Clay G-MCL
430.0 0.0 430.0 429.8 0.2 SM Dark Brown Slightly Sandy Silt Discarded
430.0 0.2 429.8 428.0 1.8 CL Dark Brown/Gray Clay H-CL
430.0 2.0 428.0 427.6 0.4 CL Dark Brown/Gray Clay H-CL
430.0 2.4 427.6 426.9 0.7 CL-CH Dark Brown/Gray Clay H-CL-CH
430.0 3.1 426.9 426.4 0.5 ML Lt Brown Silt Discarded
430.0 3.6 426.4 426.0 0.4 SM Lt Brown Fine Silt w Very Fine Sand Discarded
430.0 4.0 426.0 425.4 0.6 MCL Brown Silty Clay H-MCL
430.0 4.6 425.4 425.0 0.4 CL Lt Gray/Brown Clay H-CL
175 |1116699.71| 880981.12 430.0 5.0 425.0 423.5 15 ML Lt Brown Silt Discarded
430.0 6.5 423.5 422.9 0.6 MCL Lt Brown Silty Clay/Clayey Silt H-MCL
430.0 7.1 422.9 422.5 0.4 SM Lt Brown Silt w Very Fine Sand Discarded
430.0 7.5 422.5 422.0 0.5 SM Dark Brown slightly clayey Silt Discarded
430.0 8.0 422.0 421.3 0.7 SM Brown Silt w Fine Sand Discarded
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430.0 8.7 421.3 421.1 0.2 CL Dark Brown Clay H-CL
430.0 8.9 421.1 420.8 0.3 SP Lt Tan Fine Sand Discarded
430.0 9.2 420.8 420.1 0.8 SM Brown Silt w Fine Sand Discarded
430.0 9.9 420.1 SM Gray/Brown Fine Sandy Silt Discarded
428.5 0.0 428.5 428.3 0.3 SM Brown Slightly Sandy Silt Discarded
428.5 0.3 428.3 427.5 0.8 SM Brown Slightly Sandy Silt Discarded
428.5 1.0 427.5 427.0 0.5 SM Lt Tan Very Fine Slightly Sandy Silt Discarded
428.5 1.5 427.0 426.5 0.5 SM Lt Tan Very Fine Silty Sand Discarded
428.5 2.0 426.5 426.3 0.2 SM Brown Very Fine Sandy Silt Discarded
428.5 2.2 426.3 424.8 1.6 SM Lt Tan Silt w Fine Sand Discarded
428.5 3.8 424.8 424.5 0.3 CL-CH Dark Brown/Gray Clay H-CL-CH
176 1116647.76 | 881387.82 428.5 4.0 4245 424.3 0.3 ML Lt Brown Silt Discarded
428.5 4.3 424.3 423.7 0.6 CL Dark Brown Clay w Very Fine Sand H-CL
428.5 4.8 423.7 423.2 0.5 SM Lt Very Fine Sandy Silt Discarded
428.5 5.3 423.2 422.5 0.7 SM Lt Tan Very Fine Slightly Silty Sand Discarded
428.5 6.0 422.5 422.3 0.2 SM Tan Silty Fine Sand Discarded
428.5 6.2 422.3 421.8 0.5 CL Dark Brown Clay w Slightly Clayey Sill H-CL
428.5 6.7 421.8 421.3 0.5 SM Lt Tan Very Fine Sandy Silt Discarded
428.5 7.2 421.3 420.7 0.6 CL Dark Gray Clay H-CL
428.5 7.8 420.7 SM Lt Tan Very Slightly Silty Sand Discarded
427.0 0.0 427.0 425.0 2.0 CH Dark Gray/Brown Clay H-CH
427.0 2.0 425.0 424.0 1.0 CH Dark Brown/Gray Clay H-CH
427.0 3.0 424.0 423.4 0.6 MCL Brown/Gray Silty Clay H-MCL
177 1116595.82| 881794.52 427.0 3.6 423.4 423.0 0.4 ML 9.4 78.9 [Lt Tan Silt Discarded
427.0 4.0 423.0 422.8 0.3 CH Dark Black/Gray Clay H-CH
427.0 4.3 422.8 420.3 25 SM Lt Tan Silt w Very Fine Sand Discarded
427.0 6.8 420.3 SM Lt Tan Silt w Very Fine Sand Discarded
430.0 0.0 430.0 429.3 0.7 CL 17.3 93.8 [Dark Brown/Gray Slightly Silty Clay F-CL
430.0 0.7 429.3 428.8 0.5 CL/CH 22.8 102.2 |Dark Brown/Gray Clay F-CL/CH
430.0 1.2 428.8 428.3 0.5 MCL Brown Clayey Silt/Silty Clay F-MCL
430.0 1.7 428.3 427.4 0.9 ML Lt Brown Silt Discarded
430.0 2.6 427.4 425.6 1.8 ML Lt Tan w some Brown Silt Discarded
178 1116730.12| 879125.02 430.0 4.4 425.6 423.4 2.2 ML Lt Tan Silt Discarded
430.0 6.6 423.4 422.8 0.6 ML Lt Brown Clayey Silt Discarded
430.0 7.2 422.8 422.4 0.4 ML Lt Brown Clayey Silt Discarded
430.0 7.6 422.4 421.0 1.4 CL Brown/Gray Clay F-CL
430.0 9.0 421.0 420.3 0.7 SM Lt Tan Very Fine Sandy Silt Discarded
430.0 9.7 420.3 SM Lt Tan Very Fine Silty Sand Discarded
179 1116574.28| 880345.11 427.0 427.0 430.0 -3.0 G-
430.0 0.0 430.0 429.9 0.1 ML Brown Silt Discarded
430.0 0.1 429.9 428.9 1.0 CH Dark Gray Clay H-CH
430.0 1.1 428.9 427.8 1.2 MCL Dark Gray/Brown Silty Clay G-MCL
430.0 2.3 427.8 425.4 2.3 SM Lt Brown Silt w Fine Sand Discarded
180 1116366.50| 881971.89 430.0 4.6 425.4 425.2 0.2 SP Lt Tan Sand Discarded
430.0 4.8 425.2 424.8 0.4 MCL Dark Brown Silty Clay G-MCL
430.0 5.3 424.8 423.6 12 SM Gray/Brown Silt w Very Fine Sand Discarded
430.0 6.4 423.6 421.4 2.2 CL 30.8 89.5 [Tan Grey Clay w Silt Seams H-CL
430.0 8.6 421.4 420.9 0.5 CL Dark Brown Clay H-CL
430.0 9.1 420.9 ML Lt Brown Silt Discarded
429.5 0.0 429.5 429.0 0.5 MCL Dark Brown Silty Clay 1-MCL
429.5 0.5 429.0 428.5 0.5 CL Dark Brown Clay 1-CL
429.5 1.0 428.5 427.1 1.4 MCL Brown Silty Clay 1-MCL
429.5 2.4 427.1 424.9 2.2 SM Lt Tan Silt w Fine Sand Discarded
181 1116224.69| 878629.75 429.5 4.6 424.9 424.8 0.2 CL Dark Brown Clay Seam 1-CL
429.5 4.8 424.8 423.0 1.8 SM Lt Tan Very Fine Silty Sand/Sandy Sill  Discarded
429.5 6.5 423.0 422.5 0.5 ML Lt Tan Very Slightly Clayey Silt Discarded
429.5 7.0 422.5 421.6 0.9 MCL 315 89.7 [Lt Gray Tan Silty Clay 1-MCL
429.5 7.9 421.6 420.8 0.8 CH 28.6 89.4 [Lt Gray Tan Clay 1-CH
429.5 8.8 420.8 CL Brown Clay 1-CL
429.0 0.0 429.0 428.3 0.8 MCL Dark Brown/Gray Silty Clay 1-MCL
429.0 0.8 428.3 427.8 0.5 CL Dark Brown Clay 1-CL
429.0 1.3 427.8 426.5 1.3 CH Dark Brown Clay 1-CH
429.0 2.5 426.5 425.8 0.8 MCL Dark Brown/Tan Silty Clay 1-MCL
182 1116173.11| 878925.49 429.0 3.3 425.8 424.4 1.3 ML Lt Tan Silt Discarded
429.0 4.6 424.4 422.4 2.0 ML Lt Tan Silt w Clay Seam Discarded
429.0 6.6 422.4 421.9 0.5 MCL Tan/Dark Brown Silty Clay/Clayey Silt 1-MCL
429.0 7.1 421.9 420.7 1.3 CL 38.1 83.5 [Brown Clay 1-CL
429.0 8.3 420.7 CL Brown Clay 1-CL
429.0 0.0 429.0 428.7 0.3 MCL Dark Gray/Brown Silty Clay 1-MCL
429.0 0.3 428.7 428.3 0.4 CL Dark Gray/Brown Clay 1-CL
429.0 0.8 428.3 427.6 0.7 CH Dark Brown Clay 1-CH
429.0 1.4 427.6 426.7 0.9 MCL Brown Silty Clay I-MCL
429.0 2.3 426.7 425.9 0.8 ML Dark Brown Clayey Silt Discarded
429.0 3.1 425.9 4245 1.4 SM Lt Tan Silt w Fine Sand Discarded
183 1116128.04| 879222.11 429.0 4.5 4245 424.1 0.4 SM Lt Tan Silt w Fine Sand Discarded
429.0 4.9 424.1 423.8 0.3 MCL Dark Brown Silty Clay/Clayey Silt 1-MCL
429.0 5.3 423.8 422.8 1.0 SM Lt Tan Fine Sandy Silt Discarded
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429.0 6.3 422.8 421.8 1.0 MCL Brown/Tan Silty Clay/Clayey Silt w Sa| 1-MCL
429.0 7.3 421.8 420.2 1.6 SM Lt Tan Fine Sandy Silt Discarded
429.0 8.8 420.2 419.9 0.3 MCL Dark Brown Silty Clay 1-MCL
429.0 9.1 419.9 419.3 0.6 SM Brown Silt w Fine Sand Discarded
429.0 9.7 419.3 MCL Brown Silty Clay/Clayey Silt 1-MCL
429.0 0.0 429.0 428.7 0.3 MCL Dark Brown/Gray Silty Clay 1-MCL
429.0 0.3 428.7 428.3 0.3 MCL Dary Gray/Brown Silty Clay 1-MCL
429.0 0.7 428.3 427.9 0.4 CL Dark Black/Gray Clay 1-CL
429.0 1.1 427.9 426.5 1.4 CH 32.3 90.8 [Dark Black/Gray Clay 1-CH
429.0 25 426.5 425.2 1.3 MCL Dark Brown Silty Clay 1-MCL
429.0 3.8 425.2 424.3 0.9 SM Lt Tan Fine Sandy Silt Discarded
184 |1116077.44| 879517.98 429.0 4.8 424.3 424.0 0.3 MCL Dark Brown Silty Clay I-MCL
429.0 5.0 424.0 422.3 17 SM Lt Tan Fine Sandy Silt Discarded
429.0 6.7 422.3 421.5 0.8 CL Dark Brown Clay 1-CL
429.0 7.5 421.5 420.4 1.1 SM Dark Brown Fine Sandy Silt Discarded
429.0 8.6 420.4 420.0 0.4 SM Lt Brown Silt w Fine Sand Discarded
429.0 9.0 420.0 419.3 0.8 MCL Dark Brown Silty Clay I-MCL
429.0 9.8 419.3 MCL Dark Brown Clayey Silt 1-MCL
429.0 0.0 429.0 428.6 0.4 MCL Dark Brown/Gray Silty Clay 1-MCL
429.0 0.4 428.6 428.3 0.3 CL Dark Brown Clay 1-CL
429.0 0.8 428.3 426.4 1.8 CH Dark Brown/Gray Clay 1-CH
429.0 2.6 426.4 425.7 0.8 MCL Dark Brown Silty Clay 1-MCL
185 1116033.48| 879814.76 429.0 3.3 425.7 424.3 1.4 SM Lt Tan Silt w Fine Sand Discarded
429.0 4.8 424.3 424.0 0.3 ML Lt Tan Silt Discarded
429.0 5.0 424.0 422.4 1.6 SM Lt Tan Silty Sand/Sandy Silt Discarded
429.0 6.6 422.4 420.5 1.9 SM Lt Tan Silty Fine Sand Discarded
429.0 8.5 420.5 419.6 0.9 MCL Dark Brown Silty Clay 1-MCL
429.0 9.4 419.6 SM Lt Tan Slightly Silty Fine Sand Discarded
429.0 0.0 429.0 428.0 1.0 MCL Dark Brown Silty Clay J-MCL
429.0 1.0 428.0 426.6 1.4 CH Dark Brown Clay J-CH
429.0 2.4 426.6 424.4 2.2 CH Dark Brown Clay J-CH
429.0 4.6 424.4 424.0 0.4 CH Dark Brown Clay J-CH
429.0 5.0 424.0 423.5 0.5 MCL Dark Brown/Tan Silty Clay J-MCL
186 |1115992.84 880112.00 429.0 5.5 423.5 422.3 1.2 SM Lt Tan Fine Sandy Silt Discarded
429.0 6.7 422.3 421.6 0.7 SM Lt Tan Slightly Silty Fine Sand Discarded
429.0 7.4 421.6 420.5 1.1 SM Lt Tan Silt w Fine Sand Discarded
429.0 8.5 420.5 420.3 0.3 SM Lt Brown Silty Sand/Sandy Silt Discarded
429.0 8.8 420.3 419.3 0.9 MCL Brown/Gray Silty Clay J-MCL
429.0 9.7 419.3 SM Lt Tan Slightly Silty Fine Sand Discarded
428.5 0.0 428.5 428.0 0.5 MCL Dark Black/Gray Slightly Silty Clay J-MCL
428.5 0.5 428.0 426.9 1.1 CL Dark Gray/Brown Clay J-CL
428.5 1.6 426.9 426.0 0.9 CH Dark Brown Clay J-CH
187 | 1115947.77| 880408.62 428.5 2.5 426.0 423.8 2.2 CL Dark Brown Clay w Silt Seams J-CL
428.5 4.7 423.8 421.9 1.9 CH Dark Brown Clay J-CH
428.5 6.6 421.9 419.8 2.1 MCL Brown/Tan Silty Clay J-MCL
428.5 8.7 419.8 MCL Dark Brown Silty Clay J-MCL
428.5 0.0 428.5 428.3 0.2 MCL Dark Brown Slightly Silty Clay J-MCL
428.5 0.2 428.3 427.9 0.4 CL Dark Brown Clay J-CL
428.5 0.6 427.9 427.4 0.5 CH Dark Brown Clay J-CH
428.5 1.1 427.4 426.2 1.3 MCL Brown Silty Clay/Clayey Silt J-MCL
428.5 2.3 426.2 425.5 0.7 SM Lt Tan Clayey Silt w Fine Sand Discarded
428.5 3.0 425.5 425.0 0.5 SM Lt Tan Silt w Fine Sand Discarded
188 |1115902.70| 880705.25 428.5 35 425.0 424.0 1.0 SM Lt Tan Silty Fine Sand Discarded
428.5 4.5 424.0 423.6 0.4 ML Lt Brown Silt Discarded
428.5 4.9 423.6 421.9 1.7 SM Lt Tan Silt w Fine Sand Discarded
428.5 6.6 421.9 421.5 0.4 SM Lt Tan Silt w Fine Sand Discarded
428.5 7.0 421.5 420.0 15 MCL Lt Brown/Tan Silty Clay/Clayey Silt J-MCL
428.5 8.5 420.0 418.5 15 MCL Brown/Tan Silty Clay/Clayey Silt J-MCL
428.5 10.0 418.5 MCL Lt Brown/Tan Slightly Clayey Silt w Fi J-MCL
427.5 0.0 427.5 427.1 0.4 SM Dark Gray/Brown Silty Slightly Sandy Discarded
427.5 0.4 427.1 426.7 0.4 CL Dark Black/Gray Clay K-CL
427.5 0.8 426.7 425.1 1.6 CH Dark Black/Gray Clay K-CH
427.5 2.4 425.1 423.0 2.1 CH Dark Brown/Gray Clay K-CH
189 |1115857.92 881000.00 4275 4.5 423.0 422.3 0.8 CH Dark Brown/Black Clay K-CH
427.5 5.3 422.3 421.3 0.9 MCL Lt Tan/Gray Silty Clay, Clayey Silt K-MCL
427.5 6.2 421.3 420.5 0.8 SM Lt Tan Silty Sand/Sandy Silt Discarded
427.5 7.0 420.5 419.7 0.8 MCL Brown Silty Clay K-MCL
427.5 7.8 419.7 SP Lt Tan Very Fine Sand Discarded
428.0 0.0 428.0 427.7 0.3 MCL Dark Gray/Brown Sandy Silty Clay K-MCL
428.0 0.3 427.7 427.3 0.3 CL Dark Brown/Gray Clay K-CL
428.0 0.7 427.3 425.7 1.7 CH Dark Gray/Brown Clay K-CH
428.0 2.3 425.7 425.0 0.7 CH Dark Brown/Gray Clay K-CH
190 1115812.57| 881298.50 428.0 3.0 425.0 424.5 0.5 MCL 10.6 88.8 [Lt Tan Silty Clay K-MCL
428.0 3.5 424.5 423.5 1.0 ML Lt Tan Silt w Clay Seam Discarded
428.0 4.5 423.5 423.3 0.3 ML Lt Tan/Brown Silt Discarded
428.0 4.8 423.3 423.0 0.3 CL Dark Brown/Gray Clay K-CL
428.0 5.0 423.0 421.5 15 ML 15.8 81.6 [Lt Tan/Brown Silt w clay seams Discarded
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AmerenUE Sioux Power Plant Utility Waste Landfill

Summary of Samples from Phase 2 Test Holes
Approx. Starting Composite
Test Hole Surface Depth Starting Ending Thickness Visually Moisture | Density, Sample
Number Northing Easting Elevation (feet) Elevation Elevation (feet) Classified | Content, % pcf Description Sector/Class
428.0 6.5 421.5 ML Lt Tan/Brown Silt Discarded
428.0 0.0 428.0 427.5 0.5 MCL Dark Gray/Brown Silty Clay 1-MCL
428.0 0.5 427.5 425.8 1.7 CH Dark Gray/Brown Clay 1-CH
428.0 2.2 425.8 425.5 0.3 CH Dark Gray/Brown Clay 1-CH
428.0 2.5 425.5 425.3 0.3 ML Lt Brown Clayey Silt Discarded
101 1115963.24| 879198.81 428.0 2.8 425.3 423.3 1.9 ML Lt Tan Silt Discarded
428.0 4.7 423.3 422.5 0.8 ML Lt Tan/Brown Slightly Clayey Silt Discarded
428.0 5.5 422.5 422.3 0.2 ML Brown Clayey Silt Discarded
428.0 5.7 422.3 422.1 0.2 CL Dark Brown Clay 1-CL
428.0 5.9 422.1 421.1 1.0 MCL Brown Silty Clay 1-MCL
428.0 6.9 421.1 MCL Brown Silty Clay 1-MCL
428.5 0.0 428.5 428.2 0.3 MCL Dark Brown Silty Clay 1-MCL
428.5 0.3 428.2 427.8 0.4 CL Dark Gray/Brown Clay 1-CL
428.5 0.8 427.8 426.1 1.7 MCL Dark Gray/Brown Silty Clay 1-MCL
192 |1115785.72| 879477.97 428.5 2.4 426.1 426.0 0.1 CH Dark Brown/Gray Clay I-CH
428.5 25 426.0 423.6 2.4 ML Lt Tan Silt Discarded
428.5 4.9 423.6 421.8 1.8 SM Lt Tan Fine Sandy Silt Discarded
428.5 6.7 421.8 SM Lt Tan Silt w Fine Sand Discarded
427.5 0.0 427.5 427.2 0.3 MCL Dark Brown Silty Clay 1-MCL
427.5 0.3 427.2 425.1 2.1 CL 30.9 92.3 [Dark Brown Gray Clay 1-CL
427.5 2.4 425.1 423.5 1.6 MCL Dark Brown/Tan Silty Clay 1-MCL
103 1115740.66| 879774.60 427.5 4.0 423.5 423.0 0.5 ML Lt Tan Silt Discarded
427.5 4.5 423.0 422.5 0.5 MCL Lt Tan Clayey Silt/ Silty Clay 1-MCL
427.5 5.0 422.5 421.2 1.3 CL Dark Brown Clay 1-CL
427.5 6.3 421.2 420.8 0.4 MCL Brown Silty Clay/Clayey Silt 1-MCL
427.5 6.8 420.8 ML Lt Tan Silt Discarded
4275 0.0 427.5 427.1 0.4 MCL Dark Black/Gray Slightly Silty Clay J-MCL
427.5 0.4 427.1 426.8 0.3 CL Dark Black/Gray Clay J-CL
427.5 0.7 426.8 425.2 1.7 CH Dark Brown Clay J-CH
194 |1115695.59| 880071.22 427.5 23 425.2 423.2 2.0 MCL Dark Brown/Tan Silty Clay J-MCL
4275 4.3 423.2 422.5 0.7 MCL Dark Brown w Trace Tan Silty Clay J-MCL
4275 5.0 422.5 421.2 1.3 SM Lt Tan Fine Sandy Silt Discarded
4275 6.3 421.2 MCL Dark Brown/Tan Silty Clay J-MCL
429.0 0.0 429.0 428.8 0.3 MCL Dark Black/Gray Silty Clay J-MCL
429.0 0.3 428.8 428.3 0.5 CL Dark Black/Gray Clay J-CL
429.0 0.8 428.3 426.8 1.4 CH Dark Brown Clay J-CH
429.0 2.2 426.8 426.0 0.8 CL Dark Gray/Brown Clay w Silt Seam J-CL
429.0 3.0 426.0 424.6 1.4 MCL Brown Clayey Silt J-MCL
195 |1115650.52| 880367.85 429.0 4.4 424.6 424.2 0.4 MCL Dark Brown Silty Clay J-MCL
429.0 4.8 424.2 422.4 1.8 SM Lt Tan Silt w Fine Sand Discarded
429.0 6.6 422.4 420.5 1.9 MCL 26.2 82.1 [Lt Tan/Brown Clayey Silt J-MCL
429.0 8.5 420.5 420.3 0.3 MCL Brown Silty Clay J-MCL
429.0 8.8 420.3 419.8 0.4 SM Lt Tan Sandy Silt Discarded
429.0 9.2 419.8 SM Lt Tan Silty Sand Discarded
429.0 0.0 429.0 428.8 0.3 MCL Dark Brown Silty Clay J-MCL
429.0 0.3 428.8 427.9 0.8 CH Dark Black/Gray Clay J-CH
429.0 1.1 427.9 427.0 0.9 MCL Dark Brown Silty Clay J-MCL
429.0 2.0 427.0 426.8 0.3 MCL Dark Gray/Brown Silty Clay J-MCL
429.0 2.3 426.8 425.7 1.1 SM Lt Tan Silt w Fine Sand Discarded
196 1115605.45| 880664.48 429.0 3.3 425.7 424.8 0.9 SM Lt Tan Silt w Fine Sand Discarded
429.0 4.3 424.8 422.5 2.3 SM Lt Tan Silt w Fine Sand Discarded
429.0 6.5 422.5 421.6 0.9 SM Lt Tan Silt w Fine Sand Discarded
429.0 7.4 421.6 420.6 1.0 MCL Lt Brown Clayey Silt/Silty Clay J-MCL
429.0 8.4 420.6 419.8 0.8 MCL Brown Silty Clay/Clayey Silt J-MCL
429.0 9.3 419.8 419.0 0.8 MCL Brown Silty Clay/Clayey Silt J-MCL
429.0 10.0 419.0 SM Lt Tan Silty Sand Discarded
429.0 0.0 429.0 428.6 0.4 CL Black/Gray Clay K-CL
429.0 0.4 428.6 428.3 0.3 CL Dark Brown/Gray Clay K-CL
429.0 0.8 428.3 426.7 1.6 CH Dark Brown/Gray Clay K-CH
429.0 2.3 426.7 426.3 0.3 CH Dark Brown/Gray Clay K-CH
197 |1115560.39| 880961.11 429.0 27 426.3 425.8 0.6 MCL 18.3 86.2 |Dark Brown/Tan Silty Clay K-MCL
429.0 3.3 425.8 4245 1.3 SM Lt Tan Silt w Fine Sand Discarded
429.0 4.5 424.5 422.5 2.0 ML Lt Tan Silt w Clay Seam Discarded
429.0 6.5 422.5 420.5 2.0 SM Lt Tan Silt w Very Fine Sand Discarded
429.0 8.5 420.5 MCL Brown/Gray Silty Clay K-MCL
428.5 0.0 428.5 428.3 0.2 MCL Dark Brown/Gray Sandy Silty Clay K-MCL
428.5 0.2 428.3 428.0 0.3 CL Dark Brown/Gray Slightly Silty Clay K-CL
428.5 0.5 428.0 426.0 2.0 CH Dark Brown/Gray Clay K-CH
428.5 25 426.0 425.0 1.0 MCL Lt Tan Silt w Brown Clay K-MCL
428.5 3.5 425.0 424.1 0.9 SM Lt Tan Slightly Silty Very Fine Sand Discarded
428.5 4.4 424.1 424.0 0.1 SM Lt Tan Silty Sand/Sandy Silt Discarded
198 |1115515.32| 881257.73 428.5 45 424.0 423.8 0.3 CL Dark Gray Clay Seam K-CL
428.5 4.8 423.8 423.1 0.7 SM Lt Tan Slightly Silty Sand Discarded
428.5 5.4 423.1 421.7 14 SM Lt Tan Very Fine Sandy Silt/Silty Sand  Discarded
428.5 6.8 421.7 421.0 0.7 SM Lt Brown w Sandy Silt Discarded
428.5 7.5 421.0 419.8 1.2 SM Lt Tan Slightly Silty Sand Discarded
428.5 8.7 419.8 419.6 0.2 SM Lt Tan Very Fine Sandy Silt Discarded
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AmerenUE Sioux Power Plant Utility Waste Landfill

Summary of Samples from Phase 2 Test Holes
Approx. Starting Composite
Test Hole Surface Depth Starting Ending Thickness Visually Moisture | Density, Sample
Number Northing Easting Elevation (feet) Elevation Elevation (feet) Classified | Content, % pcf Description Sector/Class
428.5 8.9 419.6 MCL Brown Silty Clay/Clayey Silt K-MCL
428.0 0.0 428.0 427.5 0.5 MCL Dark Black/Gray Silty Clay J-MCL
428.0 0.5 427.5 427.0 0.5 CL Dark Black/Gray Clay J-CL
199 1115472.83| 880040.59 428.0 1.0 427.0 425.7 1.3 CH Dark Gray/Brown Clay J-CH
428.0 2.3 425.7 423.5 2.2 MCL Dark Brown Silty Clay J-MCL
428.0 4.5 423.5 421.5 2.0 MCL Dark Brown/Tan Silty Clay J-MCL
428.0 6.5 421.5 MCL Brown Clayey Silt J-MCL
428.0 0.0 428.0 427.6 0.4 MCL Dark Black/Gray Slightly Silty Clay J-MCL
428.0 0.4 427.6 427.1 0.5 CL Dark Black/Gray Clay J-CL
428.0 0.9 427.1 425.5 1.6 CH 27.9 95.8 [Dark Black/Gray Clay J-CH
428.0 25 425.5 423.6 1.9 CH 35.1 84 Dark Brown Clay J-CH
200 1115353.27| 880327.08 428.0 4.4 423.6 423.2 0.4 MCL Dark Brown Silty Clay J-MCL
428.0 4.8 423.2 423.1 0.1 SM Lt Tan Silt w Fine Sand Discarded
428.0 4.9 423.1 421.5 1.6 MCL Dark Brown Silty Clay J-MCL
428.0 6.5 421.5 421.3 0.2 MCL Brown Slightly Clayey Silt J-MCL
428.0 6.7 421.3 421.0 0.3 SP Lt Tan Sand Discarded
428.0 7.0 421.0 MCL Brown w Tan Clayey Silt/Silty Clay J-MCL
427.0 0.0 427.0 426.6 0.4 MCL Dark Brown Slightly Silty Clay J-MCL
427.0 0.4 426.6 426.1 0.5 CL Dark Brown Gray Clay J-CL
201 1115308.21| 880623.71 427.0 0.9 426.1 424.5 1.6 CH Dark Brown Clay J-CH
427.0 25 424.5 422.4 2.1 CH Dark Brown Clay J-CH
427.0 4.6 422.4 420.5 1.9 MCL 14.3 92.9 [Brown/Gray clayey silt J-MCL
427.0 6.5 420.5 SM 14.6 88.5 [Lt Tan Fine Sandy Silt Discarded
426.5 0.0 426.5 426.3 0.3 SM Dark Brown/Gray Silty Sandy Clay Discarded
426.5 0.3 426.3 424.1 2.2 CH Dark Gray Clay K-CH
426.5 2.4 424.1 421.8 2.3 CH 32.6 86.7 |Brown/Gray Mottled Clay K-CH
202 1115263.14| 880920.33 426.5 4.8 421.8 421.5 0.3 CH Dark Brown/Gray Clay K-CH
426.5 5.0 421.5 421.0 0.5 MCL Brown/Gray Silty Clay/Clayey Silt K-MCL
426.5 5.5 421.0 420.3 0.7 CL Dark Brown Clay K-CL
426.5 6.2 420.3 420.2 0.2 MCL Brown Slightly Clayey Silt w Fine San K-MCL
426.5 6.3 420.2 CL Brown/Gray Clay K-CL
427.0 0.0 427.0 426.3 0.8 SM Dark Brown/Gray Sandy Silty Clay Discarded
427.0 0.8 426.3 424.8 15 CH Dark Gray/Brown Mottled Clay K-CH
427.0 2.3 424.8 423.9 0.8 CL Dark Brown/Gray Clay K-CL
427.0 3.1 423.9 422.5 1.4 MCL 27.7 80.7 [Dark Brown Silty Clay K-MCL
203 |1115218.07| 881216.96 427.0 4.5 4225 422.0 0.5 CL Dark Brown/Gray Clay w Silt Seams K-CL
427.0 5.0 422.0 420.3 1.7 SM Lt Tan Silty Sand/Sandy Silt Discarded
427.0 6.7 420.3 419.8 0.5 MCL Brown Silty Clay K-MCL
427.0 7.2 419.8 418.9 0.9 CH Dark Brown Clay K-CH
427.0 8.1 418.9 SM Lt Tan Very Fine Sandy Silt Discarded
427.5 0.0 427.5 427.3 0.3 SM Dark Brown/Gray Sandy Silty Clay Discarded
427.5 0.3 427.3 426.3 0.9 CH Dark Brown/Gray Clay K-CH
427.5 1.2 426.3 425.1 1.3 CL Brown/Gray Slightly Silty Clay K-CL
427.5 2.4 425.1 424.8 0.3 CL Brown/Gray Clay K-CL
204 |1115058.87| 880891.85 4275 2.8 424.8 423.3 15 SM Tan Silt w Very Fine Sand Discarded
427.5 4.3 423.3 422.8 0.4 SM Lt Tan Silt w Fine Sand Discarded
427.5 4.7 422.8 422.7 0.1 CH Dark Brown/Gray Clay K-CH
427.5 4.8 422.7 420.8 1.9 SM Lt Tan Silt w Very Fine Sand Discarded
427.5 6.8 420.8 SM Lt Tan Very Fine Sandy Silt w Clay Sq  Discarded
427.0 0.0 427.0 426.3 0.8 SM Dark Brown/Gray Sandy Silty Clay Discarded
427.0 0.8 426.3 426.0 0.3 CL Dark Brown/Gray Clay K-CL
427.0 1.0 426.0 424.6 14 CH Dark Brown/Gray Clay K-CH
205 |1114920.82| 881176.19 427.0 2.4 424.6 423.6 1.0 CH Dark Brown/Gray Clay K-CH
427.0 3.4 423.6 422.3 1.3 CH Dark Brown/Gray Clay K-CH
427.0 4.7 422.3 420.3 2.1 CL 24 97.4 |Dark Gray/Brown Clay K-CL
427.0 6.8 420.3 MCL Brown Clayey Silt K-MCL
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ENGINEERING PROPERTIES OF FLYASH
Test Pits

Fifteen tests pits were made in the flyash pond in November 2001. The approximate locations of the test
pits are shown in Figure B-1. The water level in the pond had been lowered as much as possible. The
tests pits were dug by Energy Resources, Inc., using a tracked Bobcat with a small backhoe. The Bobcat
had to use 4’x8’ plywood mats to move around most areas of the pond. The locations of the test pits
were selected by Reitz & Jens. Our Senior Soils Technician directed the excavations, logged the test
pits, and collected bulk samples. Bag samples were obtained at intervals of 1 foot in each test pit. The
depths of the test pits were between 6 and 8 feet. Some test pits would stand open while digging, and
others caved soon after digging began. We also obtained relatively undisturbed samples of the flyash by
driving a thin-wall tube sampler by hand. The tube samples could only be obtained from depths up to 18
inches because they were done by hand.

Normally, sediment in a pond is sorted by grain size, with larger particles settling first and finer particles
staying in suspension longer. As the pond fills, the sediments become finer with depth. However,
channels have been dug through the deposited flyash near the discharge pipes at the north end to keep
the pond operational. Therefore, the grain-size distribution of the flyash appeared to vary randomly by
location and with depth in the pond.

Laboratory Tests on Test Pit Samples

The moisture content and dry unit weight of the tube samples were measured in the lab. These are
summarized in Table B-1. The dry unit weights ranged from 53 to 77 Ibs/ft’, and averaged about 65
Ibs/ft’. The dry unit weights generally increased with depth over the 18 inches that were sampled.
Moisture contents ranged from 42% to 57% in the flyash, and 31% to 43% in the coarser economizer
ash.

Table B-1 — Moisture Contents and Dry Unit Weights of Flyash Samples

Test Sample Sample Wet Unit Moisture Dry Unit
No. Location Depth, in. | Weight, pcf | Content, % | Weight, pcf
1 Discharge 3-9 100.2 51.0 69.5
2 TP-2 0-6 88.0 57.2 56.0
3 TP-2 6-—12 101.8 51.7 67.1
4 TP-5 0-6 96.5 52.1 63.4
5 TP-5 8—14 109.6 42.5 76.9
6 TP-8 0-6 100.0 57.5 63.5
7 TP-8 6-—12 104.8 49.6 70.1
8 TP-11 3-9 108.1 45.4 74.4
9 Economizer 0-6 83.7 31.1 63.9
10 Economizer 12 -18 93.7 42.6 65.7
11 Economizer 0-6 87.4 35.8 64.4
12 TP-13 0-6 92.0 44.2 63.8
13 TP-14 0-6 80.4 51.9 52.9
14 TP-15 0-6 96.5 56.9 61.5
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AmerenUE’s Sioux Power Plant B-2
Railroad Loop Expansion

We ran several hydrometer tests to obtain the grain-size distribution of the flyash. Generally, there were
slightly-cemented conglomerates of flyash mixed throughout each sample. Most of these conglomerates
were easily crushed by hand. We tried not to crush the conglomerates since these will occur in the
flyash fill. Therefore, instead of deflocculating the samples, we ran hydrometer tests on 50-gram and
100-gram samples, to determine the affect on the results. We ran hydrometer tests on samples at 1-foot
and 2-foot depths from Test Pit 5. The results are shown in Figure B-2. The differences between the
50-gram and 100-gram samples were not significant. The sample at 2-foot depth was coarser than the
sample at 1-foot. The sample at 2-foot depth may be classified as a sandy silt or a silty sand. The
sample at 1-foot depth may be classified as a clayey silt.

We combined the flyash samples from Test Pits 4, 5 and 6, and from Test Pits 10, 11 and 12, for two
standard Proctor compaction tests (ASTM D-698). The results are shown in Figures B-3 and B-4,
respectively. From Test Pits 4-6, the maximum dry unit weight (Yamax) was 73.8 Ibs/ft’ and the optimum
moisture content was 39%. From Test Pits 10-12, Yamax Was 77.3 Ibs/ft’ and the optimum moisture
content was 29%.

We ran four series of unconsolidated-undrained triaxial tests to determine the shear strength
characteristics of the compacted flyash. Three samples were compacted in a miniature mold at 99% of
Ya.max for each series. We ran two series on a combined sample from Test Pits 4, 5 and 6 — one series
compacted wet of optimum and one series compacted dry of optimum. Similarly, we ran two series on a
combined sample from Test Pits 10, 11 and 12. Confining pressures of 3, 6 and 9 psi were used.
comparable to the stresses that we expect in the field. The results from each series of tests are shown in
Figures B-5 through B-8, and are summarized in the following table.

Table B-2 — Results of Triaxial Shear Strength Tests on Compacted Flyash Samples

. Moisture Friction Cohesion Initial Tangent
Test Pits , , Modulus
Content Angle (¢’) c’, psf k. psi
456 45% (wet) 18° 960 500 — 1000
7 30% (dry) 34° 2100 5500
10.11. 12 40% (wet) 35° 1400 1000 — 4600
7 23% (dry) 43° 1800 5200 — 6000

We also performed flexible-wall hydraulic conductivity tests (ASTM D-5084) on combined samples
from Test Pits 4, 5 and 6 and Test Pits 10, 11 and 12. The samples were compacted in a miniature mold
to 98% of the corresponding Y4 max and at moisture contents of 45% and 40%, respectively. Ata
hydraulic gradient of 3% and net confining pressure of 2.5 psi, the measured permeability (K) was
1.8x10™ cm/sec for the sample from Test Pits 4-6, and 9.9x10” cm/sec for the sample from Test Pits 10-
12.
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Project No.: 2001012413

Project: Ameren Sioux Power Plant Railroad Loop

Location: Test Pits 4, 5, 6

Date: 1-22-1902

RESULTS OF MOISTURE-DENSITY TEST

REITZ & JENS, Inc.

Remarks:

Combined sample

Fig. No. B-3




RESULTS OF MOISTURE-DENSITY TEST
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Water content, %
Test specification: ASTM D 698-91 Procedure A, Standard
Elev/ Classification N?t. Sp.G. LL PT % > % <
Depth USCS AASHTO Moist. No.4 [|No.200

TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 77.3 pcf
Optimum moisture = 28.5 %

Type F Flyash

Project No.: 2001012413 Remarks:

Project: Ameren Sioux Power Plant Railroad Loop Combined sample

Location: Test Pits 10, 11, 12

Date: 1-22-1902

RESULTS OF MOISTURE-DENSITY TEST

REITZ & JENS, Inc. Fig.

No. ‘B-4




RESULTS 1
C, tsf 1.06 o
$, deg 34.5 .
/,
- TAN ¢ 0.69
+ 4 A
a
0 P
()] P
-
5 7 ,_—=-~: -
S ™ \\\\
[0] 2 Py S AN
& 4 X N
7// \ NoA
\
y \ \
Y| \
[ \
[ ‘ \
0
0 2 4 6 8 10 12
Normal Stress, tsf
6
SAMPLE NO. : 1 2 3
PRI WATER CONTENT, % 29.8 29.8 29.8
5 \ % |DRY DENSITY, pcf 73.1  73.1  73.1
X H |SATURATION, % 66.8 66.8 66.8
2N 5 |VOID RATIO 1.093 1.093 1.093
o 4 N & |DIAMETER, in 2.85 2.85 2.85
+ \ HEIGHT, in 6.00 6.00 6.00
P WATER CONTENT, % 0.0 44.6 44.6
° 3 t5 [PRY DENSITY, pcf 73.1 73.1  73.1
= LW |SATURATION, % 0.0 100.0 100.0
0 VOID RATIO 1.093 1.093 1.093
" *¢ [PIAMETER, in 2.85 2.85 2.85
9 2 I HEIGHT, in 6.00 6.00 6.00
o Strain rate, %/min 0.85 0.85 0.85
P4 BACK PRESSURE, tsf 0.00 0.00 0.00
a CELL PRESSURE, tsf 0.22 0.43 0.65
FATL. STRESS, tsf 4.51 5.42 5.52
STRAIN, % 1.5 1.7 1.7
1.5 3.0 4.5 .0|ULT. STRESS, tsf
Axial Strain, % STRAIN, %
o1 FAILURE, tsf 4.73 5.85 6.17
TYPE OF TEST:
Unconsol idated Undrained O3FAILURE, tsf 0.22 0.43 0.65

SAMPLE TYPE: Bulk

DESCRIPTION: Flyash

SPECIFIC GRAVITY= 2.45

REMARKS: Compacted to 100% of
standard Proctor dry density,
compacted dry of optimum

B-5

Fig. No.:

CLTIENT: Ameren Services

PROJECT: Sioux Plant Rail

PROJ. NO.: 2001012413

DATE:

12-12-01

Loop Extension

SAMPLE LOCATION: TP-4, -5, -6 (Bulk Mix)

TRIAXIAL SHEAR TEST REPORT

REITZ & JENS, Inc.
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RESULTS o
P
C, tsf 0.69 4
¢, deg 35.1 A
//
TAN 0.70
- 2 P et "\\ —
- /' - \\\
o
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0] A — AN N
[ ‘\‘ w\
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v /. 4 Y AVED
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2 / (-
0 o / \ \
Lo \
\
o\
| \
|
0
0 1 3 4 5
Normal Stress, tsf
6
SAMPLE NO. : 1 2 3
WATER CONTENT, % 40.0 40.0 40.0
5 < |DRY DENSITY, pcf 76.6 76.6 76.86
H |SATURATION, % 98.3 98.3 98.3
& |voID RATIO 0.996 0.996 0.996
o 4 y as & |DIAMETER, in 2.85 2.85 2.85
- N - HEIGHT, in 6.00 6.00 6.00
o f % WATER CONTENT, % 0.0 0.0 0.0
o 3 [y b |DRY DENSITY, pcf 76.6 76.6 76.6
s > LW [SATURATION, % 0.0 0.0 0.0
”n | VOID RATIO 0.996 0.996 0.996
N friefe. 2 |PIAMETER, in 2.85 2.85 2.85
9 2 , HEIGHT, in 6.00 6.00 6.00
0 [if Strain rate, %/min 0.85 0.85 0.85
> . BACK PRESSURE, tsf 0.00 0.00 0.00
o / CELL PRESSURE, tsf 0.22 0.43 0.65
i
A FAIL. STRESS, tsf 3.18 4.17 4.18
0 W STRAIN, % 2.3 2.0 5.0
0 2 4 6 ULT. STRESS, tsf
Axial Strain, % STRAIN, %
FAILURE, t 3. ) 4.
e or et e SR
Unconsol idated Undrained > r °S ' . .
SAMPLE TYPE: Bulk CLIENT: Ameren Services
DESCRIPTION: Flyash
PROJECT: Sioux Plant Rail Loop Extension
SPECIFIC GRAVITY= 2.45 SAMPLE LOCATION: TP-10,-11,-12 (Bulk Mix)
REMARKS: Compacted to 100% of
standard Proctor dry density, PROJ. NO.: 2001012413 DATE: 12-12-01
compacted wet of optimum TRIAXIAL SHEAR TEST REPORT
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RESULTS
C, tsf 0.89
¢, deg 43.1
“ TAN ¢ 0.93 ;
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Normal Stress, tsf
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SAMPLE NO. : 1 2 3
WATER CONTENT, % 22.7 22.7 22.7
7.5 < |PRY DENSITY, pcf 76.6 76.6 76.6
H [SATURATION, % 55.8 55.8 55.8
P 5 [VOID RATIO 0.997 0.997 0.997
o 6.0 A & |DIAMETER, in 2.85 2.85 2.85
- : £ HEIGHT, in 6.00 6.00 6.00
o WATER CONTENT, % 0.0 0.0 0.0
e 4.5 k. |DRY DENSITY, pcf 76.6 76.6 76.6
s L |SATURATION, % 0.0 0.0 0.0
0 i | VOID RATIO 0.997 0.997 0.997
N A *Z [DTAMETER, in 2.85 2.85 2.85
o 30 ! HEIGHT, in 6.00 6.00 6.00
9 | Strain rate, %/min 0.85 0.85 0.85
P | s fof BACK PRESSURE, tsf 0.00 0.00 0.00
o ' o CELL PRESSURE, tsf 0.22 0.43 0.65
/ 7 FAIL. STRESS, tsf 4.99 6.08 6.84
o KZ STRAIN, % 1.2 1.7 2.0
0 1 2 3 ULT. STRESS, tsf
Axial Strain, % STRAIN, %
Oy FAILURE, tsf 5.21 6.51 7.48
TYPE OF TEST:
Unconsol idated Undrained O3 FALLURE, tsf 0.22 0.43 0.85
SAMPLE TYPE: Bulk CLIENT: Ameren Services
DESCRIPTION: Flyash
PROJECT: Sioux Plant Rail Loop Extension
SPECIFIC GRAVITY= 2.45 SAMPLE LOCATION: TP-10,-11,-12 (Bulk Mix)
REMARKS: Compacted to 100% of
standard Proctor dry density, PROJ. NO.: 2001012413  DATE: 12-12-01
compacted dry of optimum TRIAXIAL SHEAR TEST REPORT
Fig. No.: B-7 REITZ & JENS, Inc.




RESULTS
ot
C, tsf 0.48 B
$. deg 18.3 o = S
- TAN ¢ 0.33 ot Bag
+ 1.2 /// - = \\
- /L -~ N
) " N\
4] N\
0 7/ = - AN
"‘LJ /£ - / ‘\\‘ N
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- /" - \\\
- /]
& 0.6 = —~ N
£ it /! N \
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\ \
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o} 0.6 1 1.8 2.4 3.0 3.
Normal Stress, tsf
6
SAMPLE NO. : 1 2 3
WATER CONTENT, % 45.0 45.0 45.0
5 ;(’ DRY DENSITY, pcf 73.1 73.1  73.1
H |SATURATION, % 100.9 100.9 100.9
5 |voIp raTIO 1.093 1.093 1.093
o 4 & |IDIAMETER, in 2.85 2.85 2.85
- HEIGHT, in 6.00 6.00 6.00
p ) WATER CONTENT, % 0.0 0.0 0.0
o 3 . |DRY DENSITY, pcf 73.1  73.1  73.1
= L |SATURATION, % 0.0 0.0 0.0
0 VOID RATIO 1.093 1.093 1.093
“ , te |DIAMETER, in 2.85 2.85 2.85
0 2 7 HEIGHT, in 6.00 6.00 6.00
o // il Strain rate, %/min 0.85 0.85 0.85
> : / - BACK PRESSURE, tsf 0.00 0.00 0.00
o 4 CELL PRESSURE, tsf 0.22 0.43 0.65
FAIL. STRESS, tsf 1.53 2.91 1.92
o STRAIN, % 4.3 3.3 2.7
0 2 4 6 8 |ULT. STRESS, tsf 1.75 3.40 3.27
Axial Strain, % STRAIN, %
O1 FAILURE, tsf 1.75 3.34 2.57
TYPE OF TEST:
Unconsol idated Undrained O3 FATLURE, tsf 0.22 0.43 0.65

SAMPLE TYPE: Bulk
DESCRIPTION: Flyash

SPECIFIC GRAVITY= 2.45

REMARKS: Compacted to 100% of
standard Proctor dry density,
compacted wet of optimum

Fig. No.: B-8°

CLIENT: Ameren Services
PROJECT: Sioux Plant Rail Loop Extension

SAMPLE LOCATION: TP-4, -5, -6 (Bulk Mix)

PROJ. NO.: 2001012413 DATE: 12-12-01

TRIAXIAL SHEAR TEST REPORT

REITZ & JENS, Inc.




Appendix 2.1

RESULTS OF LABORATORY TESTING ON FLY ASH
FROM ADDENDUM

REITZ & JENS, INC.




| Total Effective
C, tsf 0.031 0.098
¢, deg 12.7 19.4
Tan(d) 0.22 0.35
%
7]
(%]
o
= =
&
2
w05
=
=7
ot
0
Total Normal Stress, tsf
Effective Normal Stress, tsf ~—————
1° Sample No. 1 2 3
Water Content, 345 345 345
1.25 B - Dry Density, pcf 64.1 64.1 64.1
S | Saturation, 59.7 59.7 59.7
'€ | Void Ratio 1.4555 1.4555 1.4555
g7 11— Diameter, in. 2.86 286  2.86
ﬁ- Height, in. 6.00 6.00 6.00
- /\ el Water Content, 505 490 482
“» 07’ 13| 4 |Dry Density, pef 69.2 70.4 71.1
% 2 Saturation, 100.0 100.0 100.0
'g / 2 = Void Ratio 1.2721 1.2346 1.2135
A 0.5 —— Diameter, in. 2.79 2.78 2.79
Height, in. 5.85 5.78 572
" [train rate, %/min. 030 030  0.10
0.25 | |Back Pressure, tsf 4.68 5.11 5.83
Cell Pressure, tsf 5.18 6.12 7.34
0 l Fail. Stress, tsf 036 059 092
¢ s 5 S 19 | Total Pore Pr., tsf 510 578 670
Axial Strain, % Ult. Stress, tsf 0.36 0.59 0.92
Total Pore Pr., tsf 5.10 5.78 6.70
o, Failure, tsf 0.44 0.93 1.56
Type of Test: o8 e
CU with Pore Pressures G; Failure, tsf 0.08 0.34 0.64
Sample Type: Compacted Client: Ameren UE
Description: Fly Ash, at approximately 81% of
standard proctor maximum dry density Project: UWL Dry Cell Design
Assumed Specific Gravity= 2.52 Source of Sample: Sioux Fly Ash
Remarks: Sample Number: Grab-1
Proj. No.: 2009012470 Date:
REITZ & JENS, INC.
Figure 1 CONSULTING ENGINEERS

Tested By: K. Kocher

Checked By: J. Fouse




24 Total

Effective 27
C, tsf 0.027 0.139 BlPd 7]
, deg 28.0 35.7 I i I P | P I //__ B =l il
Tan{¢) 0.53 0.72 b /‘
. 16— // o) 0
N R ARl IR T e nay 24 HEEEE l
£ 1 Pt . <4 o
wn / \\\
(-/:) 08 \ e I \\\‘ W
™. \\\
‘\\ \
\\ 3 - — \\ | - S S —s - - —
e \
Pl ] \
- \ \
o1 1
0 24 3.2 4 48
Total Normal Stress, tsf
Effective Normal Stress, tsf -—---—
9 | s
L 5 | Sample No. 1 2 3
_,./ | Water Content, 352 352 352
75 A — Dry Density, pcf 789 789 789
8 | Saturation, 89.3 89.3 89.3
£ |Void Ratio 0.9944 0.9944 0.9944
@ 6 Diameter, in. 2.86 2.86 2.86
g Height, in. 6.00 6.00 6.00
s Water Content, 37.2 36.9 36.7
0 45 RN + | Dry Density, pcf 81.2 81.5 81.8
£ / 2 | Saturation, 100.0  100.0 100.0
3 / = Void Ratio 0.9370 0.9311 0.9242
(a) 3H—1— Diameter, in. 2.84 2.84 2.85
[ Height, in. 595 590 584
2 | Strain rate, %/min. 0.30 0.30 0.30
1S ===t 7| |Back Pressure, tsf 3.96 432 4.90
L Cell Pressure, tsf 4.46 5.33 6.41
0 i Fail. Stress, tsf 1.00 1.84 2.78
P 3 10 15 20 | Total Pore Pr., tsf 430 487 561
Axial Strain, % Ult. Stress, tsf 1.00 1.84 2.78
Total Pore Pr., tsf 4.30 4.87 5.61
o, Failure, tsf 1.16 2.29 3.58
Type of Test: P i)
Clis s pibliar o o o5 Failure, tsf 0.17 0.45 0.80
Sample Type: Compacted Client: Ameren UE
Description: Fly Ash, at approximately 100% of
standard proctor maximum dry density Project: UWL Dry Cell Design
Assumed Specific Gravity=2.52 Source of Sample: Sioux Fly Ash
Remarks: Sample Number: Grab-1
Proj. No.: 2009012470 Date
REITZ & JENS, INC.
Figure 2 CONSULTING ENGINEERS

Tested By: K. Kocher

Checked By: J. Fouse




3 Fail. Ult. A
C, tsf 0.293 0.293 B
¢, deg 34.8 34.8 -
Tan(h) 0.70 0.70 “
[T Pl
)'( % 2 B - E.
7 o8 |
B2 i <
5 5 /’J
= v
= A N Z
i ’1’ 184 [
Pl
0 |
0 2 3 4 5 6
Normal Stress, tsf
3 Sample No. 1 2 3 4
Water Content, % 30.0 30.0 30.0 30.0
23 p= 4 Dry Density, pcf 54.4 59.2 57.5 59.9
| g1 g Saturation, % 39.9 47.0 449 479
a2 2 ;‘ £ [Void Ratio 1.8943 1.5319 1.6053 1.5033
f_ J Diameter, in. .99 199 199  1.99
g Height, in. 1.07 1.03 1.15 1.11
S i 3 Water Content, % 300 300 300  30.0
§ | Dry Density, pcf 544 592 57.5 59.9
R 8 | Saturation, % 399 470 449 479
CISS T % | Void Ratio 1.8943 1.5319 1.6053 1.5033
- 2 Diameter, in. 199 199 199 199
o] == B Height, in. 1.07 1.03 1.15 1.11
7 | Normal Stress, tsf 0408 0816 1.631 3,263
of Fail. Stress, tsf 0446 0927 1560 2.498
0 2.5 5 7.5 10 Strain, % 0.5 1.5 2.5 2.5
Strain, % Ult. Stress, tsf 0446  0.927 1.560 2.498
Strain, % 0.5 1.5 2.5 2.5
Strain rate, %/min. N/A N/A N/A N/A

Sample Type: Compacted
Description: Fly Ash on textured liner, compacted
to approximately 58 pcf dry unit weight

Assumed Specific Gravity= 2.52

Client: Ameren UE
Project: UWL Dry Cell Design

Source of Sample: Sioux Fly Ash

Remarks: Sample Number: Grab-1
Proj. No.: 2009012470 Date: 6/15/10
REITZ & JENS, INC,
Figure _14 CONSULTING ENGINEERS

Tested By: J. Crose, J. Pruett

Checked By: J. Fouse




Appendix 2.2

RESULTS OF LABORATORY TESTING ON FLY ASH
FROM CQA REPORT FOR CELL 4A
PHASE 3 - INITIAL FILLING

REITZ & JENS, INC.




15 Total Effective —
C, tsf 0.054 0
@, deg 18.9 27.0 P
Tan(¢) 0.34 0.51
prd
:@ 1 /,r = |
- -
o - 7
m =T L 8 = — T~
3 AT = NC
g ',/ L > [~ ,//4 N N N
n 0.5 'r/’ > i // AN ‘\\
& -;- ~ 4 \\\ \ \
2T MY h \ \
-~ / ‘\ , N p\ ‘l
/1y \
=dnyany \ \
= 71/ | [(INA N |
0 1 X Il || | |
0 0.5 1 15 2 2.5 3
Total Normal Stress, tsf
Effective Normal Stress, tsf — — —
3 Sample No. 1 2 3
Water Content, % 55.9 55.9 55.9
2.5 __ | Dry Density, pcf 57.5 57.5 575
.8 | Saturation, % 79.7 79.7 79.7
'€ | Void Ratio 18227 1.8227 1.8227
}7) 2 Diameter, in. 2.87 2.87 2.87
@ Height, in. 6.00 6.00 6.00
= Water Content, % 69.6 695 69.1
N 15 + | Dry Density, pcf 578 578 580
% / ERaSS 3| 2 | Saturation, % 100.0 100.0 100.0
S I = Void Ratio 1.8100 1.8058 1.7973
8 1lff 2| = | Diameter, in. 286 287 288
/ Height, in. 5.99 5.96 5.90
Strain rate, %/min. 0.10 0.10 0.10
0.5 1| Back Pressure, tsf 324 331 360
Cell Pressure, tsf 3.60 4.03 5.04
0 Fail. Stress, tsf 0.50 0.84 153
0 5 10 15 20 Total Pore Pr., tsf 330 352 431
Axial Strain, % Ult. Stress, tsf
Total Pore Pr., tsf
Type of Test: o, Failure, tsf 0.80 1.35 2.27
CU with Pore Pressures 0, Failure, tsf 0.30 0.51 0.73
Sample Type: Laboratory Compacted Client: Ameren Missouri
Description: Sioux Ash, dark grey to black, silt tg
fine sand sized grains Project: Sioux UWL-Cell 4 Construction CQA
Assumed Specific Gravity= 2.6 Source of Sample: Offsite Borrow
Remarks: Sample Number: Ballast Fill Grab
Proj. No.: 2013012477 Date Sampled: 2/4/14
REITZ & JENS, INC.
Figure CONSULTINé’ ENGINEERS

Tested By: K. Kocher

Checked By: J. Bertel




REITZ & JENS, INC.

Appendix 3

RESULTS OF GRAIN SIZE ANALYSES
ON COMPOSITE SAMPLES




Particle Size Distribution Report - ASTM D422

= : . £ c c £ o o o 8 g 8
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3° % Gravel % Sand % Fines
° Coarse Fine |Coarse] Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 1.2 19.4 79.3
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) Clay (CH), brown to greyish brown, high plastic
2.36mm 1000 . :
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 26 LL= 69 Pl= 43
-3mm 208 Classification
.15mm 99.1 Liassification
Coefficients
Dg5= 0.0072 Dgo= D5p=
D3p= D15= D10=
CU= CC=
Date Tested: 12/01/06 Tested By: RTH
Remarks
* (no specification provided)
Sample No.: "CH" Source of Sample: Section A Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

REITZ & JENS, INC.

CONSULTING ENGINEERS

Project No: 2005012477

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Figure




GRAIN SIZE DISTRIBUTION TEST DATA 1111/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section A

Sample Number: "CH"

Material Description: Clay (CH), brown to greyish brown, high plastic

PL: 26 LL: 69 Pl: 43

USCS Classification: CH

Tested By: RTH Test Date: 12/01/06
Checked By:J. Fouse : Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =37.88
Tare Wt. =37.18
Minus #200 from wash =98.6%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.03 99.9
.6mm 0.06 99.9
3mm 0.12 99.8
15mm 0.46 99.1
075mm 0.65 98.7

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg.C =01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected . Eff. Diameter  Percent
Time (min.) (deg.C.) Reading Reading K Rm Depth (mm.) Finer

8.00 2211 48.2 48.6 0.0132 472 8.6 0.0136 96.6
14.00 2211 46.0 46.4 0.0132 450 8.9 0.0105 923
30.00 222 42.5 43.0 0.0132 415 9.5 0.0074 854
60.00 222 40.0 40.5 0.0132 390 9.9 0.0053 80.4
120.00 223 373 37.8 0.0131 36.3 103 0.0039 75.1
252.00 227 349 © 355 0.0131 339 10.7 0.0027 70.5
815.00 23.0 323 33.0 0.0130 313 11.2 0.0015 65.5
1468.00 20.6 30.5 30.6 0.0134 295 11.5 0.0012 60.8

REITZ & JENS, INC.




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 1.2 1.3 194 79.3 98.7
D49 D15 D2o D3p Dso Dgo Dgo Dgs5 Dgg Dos5
0.0052 0.0072 0.0094 0.0122
Fineness
Modulus
0.01




Particle Size Distribution Report - ASTM D422
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100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3° % Gravel % Sand- % Fines
° Coarse Fine [Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.2 1.9 382 59.7

SIEVE PERCENT SPEC." PASS?

Material Description

Checked By: J. Fouse

SIZE FINER PERCENT | (X=NO) Clay (CH), brown to greyish brown, slightly silty, med-high
2.36mm 100.0 plasticity
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 21 LL= 52 Pl= 31
.3mm 99.8 Classificati
.15mm 99.4 hassitication
075mm 979 USCS= CH AASHTO=
Coefficients
Dgs= 0.0191 Dgg= 0.0051 Dgp= 0.0018
D3p= D15= D1o=
C,= Ce=
Date Tested: 12-01-06 Tested By: RTH
Remarks
* (no specification provided)
Sample No.: "CL" Source of Sample: Section A Date Sampled:
Location: Elev./Depth:

Title: P.E.

REITZ & JENS, INC.

CONSULTING ENGINEERS

L

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project No: 2005012477 Figure ‘

= e —————————




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section A

Sample Number: "CL"

Material Description: Clay (CH), brown to greyish brown, slightly silty, med-high plasticity

PL: 21 LL: 52 Pl: 31

USCS Classification: CH

Tested By: RTH Test Date: 12-01-06
Checked By:J. Fouse . Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =38.41
Tare Wt. =37.31
Minus #200 from wash =97.8%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm 0.06 99.9
3mm 0.11 99.8
.15mm 0.29 99.4
.075mm 1.05 97.9

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

2.00 223 46.2 46.7 0.0131 45.2 89 0.0277 92.8
4.00 223 429 434  0.0131 41.9 94 0.0202 86.2
8.00 223 39.6 40.1  0.0131 38.6 10.0 0.0147 79.7
15.00 223 37.0 375 0.0131 36.0 10.4 0.0109 74.5
30.00 223 334 339 0.0131 324 11.0 0.0080 673
60.00 223 30.6 31.1 0.0131 29.6 11.4 0.0057 61.8
120.00 224 28.0 28.5 0.0131 270 11.9 0.0041 56.7
265.00 22.8 254 26.0 0.0131 244 123 0.0028 51.7
423.00 23.1 250 25.7 0.0130 240 12.4 0.0022 51.1
1440.00 20.6 23.1 232 0.0134 221 12.7 0.0013 46.1

REITZ & JENS, INC.
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REITZ & JENS, INC.

Cobbles Gravel Sand Fines

obble Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 1.9 2.1 382 59.7 97.9
D10 D15 D2o D3p Dso Dgo Dgo Dgs Dgo Dg5

0.0018 0.0051 0.0150 0.0191 0.0240 0.0325

Fineness

Modulus
0.01




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine [Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.1 1.5 7.7 47.7 43.0
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) CLAY (CL), brown, silty
2.36mm 100.0
1.18mm 99.6 Atterberg Limits (ASTM D 4318)
.6mm 98.9 PL= 19 LL= 39 Pi= 20
3mm 97.4 cl ificati
15mm 939 Llassitication
075mm 907 USCS= CL AASHTO=
Coefficients
Dgs=0.0441  Dgg= 0.0178 D50— 0.0085
D3p= D15= D10=
Cy= Cc=
Date Tested: 11/30/06 Tested By: JLC
Remarks
" (no specification provided) |
Sample No.: "MCL" Source of Sample: Section A Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.
Client: Ameren Services
REITZ &JENS, INC Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS
Project No: 2005012477

Figure




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477

Location: Section A

Sample Number: "MCL"

Material Description: CLAY (CL), brown, silty

PL: 19 LL: 39 Pl: 20

USCS Classification: CL

Tested By: JLC Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list:(Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =45 96
Tare Wt. =41.01
Minus #200 from wash =90.1%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
{grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.18 99.6
.6mm 0.56 98.9
3mm 1.28 97.4
.15mm 3.06 93.9

075mm

. 4.66 90.7
Hydrometer test uses material passing#4 ) .

Percent passing #4 based upon complete sample =100.0

Weight of hydrometer sample =50

Automatic temperature correction ' '
Composite correction (fluid density and meniscus height) at 20 deg. C 01352

Meniscus correction only =-1.0

Specific gravity of solids =2.68

Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

1.00 227 41.1 41.7 0.0131 40.1 9.7 0.0408 82.8
2.00 22.7 359 36.5 0.0131 349 10.6 0.0301 72.5
4.00 22.7 329 335 0.0131 319 11.1 0.0218 66.5
8.00 22.7 27.9 28.5 0.0131 26.9 11.9 0.0159 56.6
15.00 22.7 26.2 26.8 0.0131 25.2 12.2 0.0118 532
60.00 22.7 223 229 0.0131 213 12.8 0.0060 455
120.00 23.0 20.2 20.9 0.0130 19.2 13.1 0.0043 41.5
240.00 237 18.9 19.8 0.0129 17.9 134 0.0030 393
409.00 23.6 17.9 18.7 0.0129 16.9 13.5 0.0024 37.2
1440.00 223 16.1 16.6 0.0131 15.1 13.8 0.0013 33.0

REITZ & JENS, INC.
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REITZ & JENS, INC.

Cobbl Gravel Sand Fines

OPbIeS I Coarse Fine Total | Coarse | Medium | Fine Total Silt Ciay Total

0.0 0.0 0.0 0.0 0.1 77 93 477 43.0 90.7

D1p Dqs5 D2o D3p Dsg Dgo Dgo Dgs Dgg Dg5
0.0085 0.0178 0.0375 0.0441 0.0643 0.1835

Fineness

Modulus

0.10




Particle Size Distribution Report - ASTM D422

CONSULTING ENGINEERS

Project No: 2005012477
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
° Coarse Fine |Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.0 1.0 25.1 73.9
SIEVE PERCENT SPEC.” PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
1.18mm 100.0
.6mm 100.0 Atterberg Limits (ASTM D 4318)
3mm 99.9 PL= 27 LL= 71 Pl= 44
15mm o3 Classification
io
075mm 99.0 USCS= CH AASHTO=
Coefficients
Dg5= 0.0097 Dgp= 0.0020 Dso=
D3o= D15= D10=
Date Tested: 11/30/06 Tested By: RTH
Remarks
* (no specification provided)
Sample No.: "CH" Source of Sample: Section B Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.
Client: Ameren Services
RrEITZ &JENS, INC. Project: Ameren UE Sioux Plant Utility Waste Landfill

Figure : ‘
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GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section B

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 27 LL:71 Pl: 44

USCS Classification: CH

Tested By: RTH Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list:(Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.32
Tare Wt. =40.76
Minus #200 from wash =98.9%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) {grams) (grams) Size (grams) Finer
50.00 0.00 0.00 1.18mm 0.00 100.0
.6mm 0.01 100.0
3mm 0.04 99.9
.15mm 0.27 99.5

.075mm 0.52 99.0 -
Hydrometer test uses material passing#4

Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample 50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.)  (deg.C.) Reading Reading K Rm Depth {(mm.) Finer

2.00 24.7 48.0 49.2 0.0128 47.0 86 0.0265 97.7
4.00 24.7 47.2 48.4 0.0128 46.2 8.7 0.0189 96.1
8.00 245 45.0 46.1 0.0128 44.0 9.1 0.0136 91.6
15.00 245 42.2 433 0.0128 412 9.5 0.0102 86.1
30.00 245 39.1 40.2 0.0128 38.1 10.0 0.0074 79.9
60.00 25.0 364 37.7 0.0127 354 10.5 0.0053 74.9
120.00 253 335 349 0.0127 325 11.0 0.0038 69.3
240.00 25.0 31.0 323 0.0127 30.0 11.4 0.0028 64.1
1132.00 23.1 279 28.6 0.0130 26.9 11.9 0.0013 56.8
1440.00 25.0 26.9 28.2 0.0127 25.9 12.0 0.0012 56.0

REITZ & JENS, INC.




———— ]

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 25.1 73.9 99.0
D49 D1s D2g D3p Dso Dgo Dgo Dgs Dog Dgs5
0.0020 0.0075 0.0097 0.0125 0.0170

Fineness
Modulus

0.01

REITZ & JENS, INC. 1




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 1.2 8.8 49.7 403

SIEVE PERCENT SPEC." PASS? Material Description

SIZE FINER PERCENT | (X=NO) CLAY (CL), brown to greyish brown, slightly silty
2.36mm 100.0 :
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.2 PL= 22 LL= 41 Pl= 19
3mm 97.7 ies .
15mm 931 . Classification
075mm 90.0 USCS= CL AASHTO=
Coefficients
Dg5=0.0517  Dgo= 0.0179 D5g= 0.0113
D30= Dis= D1o=
Date Tested: 11/30/06 Tested By: JLC
Remarks
N (no specification provided)
Sample No.: "CL" Source of Sample: Section B Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

Client: Ameren Services

REITZ & JENS, INC. || Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS
Project No: 2005012477 Figure (




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section B

Sample Number: "CL"

Material Description: CLAY (CL), brown to greyish brown, slightly silty

PL: 22 LL: 41 PI: 19

USCS Classification: CL

Tested By: JL.C . Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =45.73
Tare Wt. =40.67
Minus #200 from wash =89.9%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
{grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.06 99.9
.6mm 0.42 99.2
3mm 1.15 97.7
.15mm 3.46 93.1

.075mm 498 90.0
Hydrometer test uses material passing#d

Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample 50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C =01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 . 0. 164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent

Time (min.)  (deg.C.) Reading Reading K Rm Depth (mm.) Finer
1.00 22.6 39.9 40.5 0.0131 389 9.9 0.0412 80.4
2.00 226 36.2 36.8 0.0131 352 10.5 0.0300 73.0
4.00 226 327 333 0.0131 317 11.1 0.0218 66.1
8.00 22.5 28.0 285 0.0131 270 11.9 0.0160 56.7
15.00 22.5 25.0 255 0.0131 240 12.4 0.0119 50.7
30.00 22.5 22.6 23.1 0.0131 216 12.8 0.0086 46.0
60.00 22.8 20.5 21.1 0.0131 19.5 13.1 0.0061 42.0
120.00 23.1 19.0 19.7 0.0130  18.0 13.3 0.0043 39.1
240.00 23.8 17.1 18.0 0.0129  16.1 13.7 0.0031 35.8
374.00 234 16.9 17.7 0.0130 159 13.7 0.0025 351
1440.00 224 154 15.9 0.0131 144 13.9 0.0013 316

REITZ & JENS, INC.




REITZ & JENS, INC.

Cobbl Gravel Sand Fines
obbles Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 1.2 8.8 10.0 49.7 40.3 90.0
D19 D15 D2g D30 Dsp Dgo Dgo Dgs Dgg Dos
Q.O] 13 0.0179 0.0405 0.0517 0.0747 0.2022
Fineness
Modulus
0.10
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GRAIN SIZE - mm.
% +3" % Gravel % Sand . % Fines
* Coarse Fine |Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.3 2.5 58.5 38.7
SIEVE PERCENT SPEC.” PASS? Material Descriptidn
SIZE FINER PERCENT | (X=NO) CLAY (CL), brown, silty
2.36mm 100.0
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.7 PL= 22 LL= 39 Pl= 17
3mm 99.5 cl f ti
.15mm 98.9 Llassitication
075mm 972 USCS= CL AASHTO=
Coefficients
Dgars= 0.0263 Dgo= 0.0164 Dgn=0.0114
o§3= 0.0012 D??,= D?8=
Cs= Cc= '
Date Tested: 11/27/06 Tested By: JLC & RTH
Remarks
* (no specification provided)
Sample No.: "MCL" Source of Sample: Section B Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.
Client: Ameren Services
RrEITZ & JENS, INC. Project: Ameren UE Sioux Plant Utility Waste Landfill
CONSULTING ENGINEERS
Project No: 2005012477 Figure J




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section B

Sample Number: "MCL"

Material Description: CLAY (CL), brown, silty

PL: 22 LL: 39 PI: 17

USCS Classification: CL

Tested By: JLC & RTH Test Date: 11/27/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =42.26
Tare Wt. =40.84
Minus #200 from wash =97.2%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm - 0.07 99.9
.6mm 0.13 99.7
3mm 0.25 99.5
15mm 0.57 . 98.9
075mm 1.40 97.2

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16. 294964 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.)  (deg. C) Reading Reading K Rm Depth (mm.)
2.00 24.8 432 444 0.0128 422 94 0.0276
4.00 24.8 34.0 35.2 0.0128 33.0 10.9 0.0210
8.00 24.7 283 29.5 0.0128 273 11.8 0.0155
15.00 24.7 243 25.5 0.0128 233 12.5 0.0117
30.00 24.7 20.1 21.3 0.0128 19.1 13.2 0.0085
60.00 24.9 19.3 20.6 0.0127 18.3 133 0.0060
120.00 252 17.0 18.4 0.0127 16.0 13.7 0.0043
240.00 23.8 16.2 171 0.0129 15.2 13.8 0.0031
1165.00 19.6 16.2 16.1 0.0136 15.2 13.8 0.0015
1440.00 221 15.0- 154 0.0132 14.0 14.0 0.0013
1917.00 221 14.1 14.5 0.0132 13.1 14.1 0.0011

REITZ & JENS, INC.

Percent
Finer

88.2
70.0
586
50.6
423
408
36.5
340
320
307
289

1/11/2007




REITZ & JENS, INC.

Cobbl Gravel . Sand Fines

obbles ™ Coarse Fine Total Coarse | Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 25 2.8 58.5 38.7 97.2
D1o D45 D2o D3g Dsg Do Dgo Dgs Dgo Dgs5

0.0012 0.0114 0.0164 0.0244 0.0263 0.0319 0.0532

Fineness

Modulus

0.02




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine  |Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.0 1.0 27.1 71.9
SIEVE | PERCENT | SPEC' | PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
2.36mm 100.0.
1.18mm | 1000 Atterberg Limits (ASTM D 4318)
.6mm 100.0 PL= 20 LL= 62 Pl= 42
3mm 100.0 Classificati
.15mm 99.6 Liassitication
Coefficients
Dg5= 0.0105 Dgo= 0.0019 Dso=
D3p= D15= D1o=
Date Tested: 12/01/06 Tested By: RTH
Remarks
¥ (no specification provided)
Sample No.: "CH" Source of Sample: Section C Date Sampled:
Location: "Elev./Depth:
Checked By: J. Fouse Title: P.E.

Client: Ameren Services

REITZ & JENS, ING. || Project: Ameren UE Sioux Plant Utility Waste Landfill
CONSULTING ENGINEERS

| Project No: 2005012477 Figure ‘
— R e e ————— |




GRAIN SIZE DISTRIBUTION TEST DATA 1111/2007

Client: Ameren Services

" Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section C

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 20 LL: 62 Pl: 42

USCS Classification: CH

Tested By: RTH Test Date: 12/01/06
Checked By: J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.33

Tare Wt. =40.78
Minus #200 from wash =98.9%
Dry © Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.00 100.0
:6mm 0.01 100.0
S3mm 0.02 100.0
.15mm 0.21 99.6
.075mm 0.52 99.0

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 501352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.)  (deg. C.) Reading Reading K Rm Depth (mm.) Finer

4.00 223 47.2 477 0.0131 46.2 8.7 0.0194 94.7
8.00 223 44.8 453 0.0131 43.8 9.1 0.0140 90.0
15.00 223 423 42.8 0.0131 413 9.5 0.0105 85.0
30.00 223 39.1 39.6 0.0131 38.1 10.0 0.0076 78.7
60.00 223 364 36.9 0.0131 354 10.5 0.0055 733
120.00 224 34.1 34.6 0.0131 33.1 10.9 0.0040 68.8
240.00 22.8 320 326 0.0131 31.0 11.2 0.0028 64.8
441.00 23.1 30.1 30.8 0.0130  29.1 11.5 0.0021 61.2
1454.00 20.6 27.8 279 0.0134 268 11.9 0.0012 55.4

REITZ & JENS, INC.




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 27.1 71.9 99.0
D1g D45 D20 D3p D50 Deo - Dgo Dgs Dgo Dgs
0.0019 0.0082 0.0105 0.0140 0.0205
Fineness
Modulus
0.00




Particle Size Distribution Report - ASTM D422

Checked By: J. Fouse

c £ £ ‘T:v € £ E 5 o c oo o 8§28
° o ae =X ¥& ¥ = F 2l £ =&
100 [ ] L ~ @R )\
| | [ T A A | | f | | [0l
| 1 N | | | o}
90
T T T M0 Tt X
| I I T | I | f | | LIl \1
80 f f I A 1 f ; f [ R
| | T T (I I | ! | f I El \3\
70 | i Pl b | | | | I \
! | (O I f f | | L N
o« U [ ha
w60 + | i | | e N
Z B
T | | (I S T | | | | [ \
[ | i T T T O O | | | | (I
z 50 I | T T | i T T T I
O I | [ I I | | I A
o | | I I | I 1 | | | | !
40
a T T (T T
I | [ | | O I I | A
30 f i I | f i T
| I I N I A | | 1 A
| | P | | | | b
20 | | I T (Y I | | | | I 0l
| | T T I | | J | ]
10 } | 4 | ! ! .
| | (I I f | | | Fopl
0 | | [ I | s
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 2.0 369 - 61.0
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, slightly silty, med-
2.36mm 100.0 ' high plasticity
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 100.0 PL= 19 LL= 52 Pl= 33
3mm it Classificafion
.15mm 98.8 S e
075mm 97.9 USCS= CH AASHTO=
Coefficients
Dgs=0.0178 Dgo= 0.0045 Dsp= 0.0019
D30= D15= D1o=
CU= CC_
Date Tested: 12/04/06 Tested By: RTH & JRD
Remarks
" (no specification provided)
Sample No.: "CL" Source of Sample: Section C Date Sampled:
Location: Elev./Depth:

Title: P.E.

REITZ & JENS, INC.

CONSULTING ENGINEERS

Project No:

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

2005012477 Figure




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section C

Sample Number: "CL" .

Material Description: CLAY (CH), brown to greyish brown, slightly silty, med-high plasticity

PL: 19 LL: 52 PI: 33

USCS Classification: CH

Tested By: RTH & JRD _ Test Date: 12/04/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.69
Tare Wt. =40.58
Minus #200 from wash =97.8%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size {grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm 0.02 100.0
3mm 0.04 99.9
.15mm 0.60 98.8
.075mm 1.04 97.9

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample 50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.) (deg.C.) Reading Reading K Rm Depth (mm.) Finer

1.00 215 48.8 49.1 0.0133 4738 85 0.0386 97.5
2.00 215 46.0 46.3 0.0133  45.0 89 0.0280 92.0
4.00 215 434 43.7 0.0133 424 9.3 0.0203 86.8
8.00 215 41.0 41.3 0.0133  40.0 9.7 0.0146 82.0
15.00 215 38.1 38.4 0.0133  37.1 10.2 0.0110 76.3
30.00 215 348 35.1 0.0133 333 10.8 0.0079 69.7
60.00 216 31.2 315 0.0133 302 11.3 0.0058 62.6
120.00 216 29.5 29.8 0.0133 285 11.6 0.0041 593
240.00 217 27.0 274 0.0132  26.0 12.0 0.0030 543
1439.00 20.7 24.0 24.1 0.0134  23.0 12.5 0.0013 479

4310.00 20.1 232 232 0.0135 222 12.7 0.0007 46.1

REITZ & JENS, INC.




REITZ & JENS, INC.

Cobbl Gravel Sand Fines
obbles Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 20 2.1 36.9 61.0 97.9
D10 D45 D29 D3p Dgo Dgo Dgs Dgo Dg5
0.0019 0.0045 0.0131 0.0178 0.0250 0.0328
Fineness
Modulus
0.01




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
* Coarse Fine Coarse{ Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 6.4 49.8 437
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL), brown, silty
2.36mm 100.0
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 20 LL= 40 Pl= 20
3mm 998 . .
15mm 96.9 Classification
075mm 935 USCS= CL AASHTO=
Coefficients
Dgs= 0.0309 Dgo= 0.0151 D5p= 0.0091
D30= D1s5= Dio=
Cy= Ce=
Date Tested: 11/30/06 Tested By: JLC & JRD
Remarks
* (no specification provided)
Sample No.: "MCL" - Source of Sample: Section C Date Sampled:
Location: Elev./Depth:

Checked By: I. Fouse Title: PE.
Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Figure {
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REITZ & JENS, INC.

CONSULTING ENGINEERS

_Project No: 2005012477




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477

Location: Section C '

Sample Number: "MCL"

Material Description: CLAY (CL), brown, silty

PL: 20 ‘ LL: 40 , Pi: 20

USCS Classification: CL '

Tested By: JLC & JRD Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list:(Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =44.05
Tare Wt. =40.63
Minus #200 from wash =93.2%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
{grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm 0.03 9.9
3mm 0.11 99.8
.15mm 1.57 96.9
.075mm 3.27 93.5

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 501352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.)  (deg. C.) Reading Reading K "Rm Depth (mm.)
1.00 1226 44.5 45.1 0.0131 435 9.2 0.0396
2.00 22.6 41.0 41.6 0.0131 40.0 9.7 0.0289
4.00 22.6 339 345 0.0131 329 10.9 0.0216
8.00 226 30.0 30.6 0.0131 29.0 11.5 0.0157
15.00 226 27.1 27.7 0.0131 26.1 12.0 0.0117
30.00 22.7 24.0 246 0.0131 23.0 12.5 0.0085
60.00 227 223 229 0.0131 213 12.8 0.0060
120.00 23.1 20.6 21.3 0.0130 19.6 13.1 0.0043
240.00 23.7 19.2 20.1 0.0129 18.2 133 0.0030
390.00 23.7 18.2 19.1 0.0129 17.2 135 0.0024
1440.00 224 17.0 17.5 0.0131 16.0 13.7 0.0013

REITZ & JENS, INC.

Percent

Finer
89.5
82.6
68.5
60.7
55.0
48.9
455
423
39.9
379
348

1/111/2007




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
obble Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 64 6.5 49.8 437 93.5
D1o D15 D2g D3¢ Dsg Deo Dgo Dgs Dgp Dos
0.0091 0.0151 0.0273 0.0309 0.0415 0.1045
Fineness
Modulus
0.03




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine [Coarse] Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 0.7 ’ 19.7 79.5
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
2.36mm 100.0
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 100.0 PL= 31 LL= 76 Pl= 45
Smm 02 Classification
15mm 99.7 A L
075mm 09.2 USCS= CH AASHTO=
Coefficients v
Dgs5= 0.0070 Dgo= Dgp=
D30= D15= D1o=
Cu= Cc=
Date Tested: 12/01/06 Tested By: RTH
Remarks
i (no specification provided)
Sample No.: "CH" Source of Sample: SectionD : Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

Client: Ameren Services

REITZ & IENS’ INC_ Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS
Project No: 2005012477 Figure
— |




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section D

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 31 LL: 76 Pl: 45

USCS Classification: CH

Tested By: RTH Test Date: 12/01/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.09
Tare Wt. =40.70
Minus #200 from wash =99.2%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm 0.02 100.0
3mm 0.04 99.9
.15mm 0.17 99.7
.075mm 0.38 99.2

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C =01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg. C.) Reading Reading K Rm Depth {(mm.)
4.00 223 48.8 493 0.0131 47.8 85 0.0191
8.00 223 47.2 47.7 0.0131 46.2 8.7 0.0137
15.00 223 46.0 46.5 0.0131 45.0 8.9 0.0101
30.00 222 428 433 0.0132 41.8 94 0.0074
60.00 222 40.0 40.5 0.0132 39.0 9.9 0.0053
120.00 224 37.8 38.3 0.0131 36.8 10.3 0.0038
240.00 22.7 35.8 364 0.0131 348 10.6 0.0027
432.00 230 342 349 0.0130 332 10.9 0.0021
1445.00 20.6 31.1 31.2 0.0134 30.1 114 0.0012

REITZ & JENS, INC.

Percent
Finer
97.9
94.7
924
86.0
80.4
76.1
72.3
69.3
62.0

1/11/2007




Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 0.7 0.8 19.7 79.5 99.2
D1g D45 D20 D30 Dso Dgo Dgo Dgs Dgo Dgs
0.0052 0.0070 0.0089 0.0142

Fineness
Modulus

0.00

REITZ & JENS, INC.




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine  |Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 1.0 36.0 62.9
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, slightly silty, med-
2.36mm | 100.0 high plasticity
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 27 LL= 59 Pl= 32
3mm 99.9 ke 4
15mm 995 Classification
075mm 98.9 USCS= CH AASHTO=
Coefficients
Dgs=0.0152 Dgp= 0.0040 Dgp= 0.0015
D3p= D15= D1p=
Cy= Cc=
Date Tested: 12/04/06 Tested By: RTH & JRD
Remarks
* (no specification provided)
Sample No.: "CL" Source of Sample: Section D Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

REITZ & [ENS, INC.

CONSULTING ENGINEERS

Project No:

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

2005012477

Figure }
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section D

Sampie Number: "CL"

Material Description: CLAY (CH), brown to greyish brown, slightly silty, med-high plasticity

PL: 27 LL: 59 Pl: 32

USCS Classification: CH

Tested By: RTH & JRD Test Date: 12/04/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.31

Tare Wt. =40.71
Minus #200 from wash =98.8%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained - Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm 0.03 9.9
3mm 0.06 9.9
15mm 0.23 99.5
.075mm 0.56 98.9

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.)
2.00 21.8 47.3 47.7 0.0132 46.3 8.7 0.0276
4.00 21.8 44.0 44 .4 0.0132 43.0 9.2 0.0201
8.00 - 218 42.1 425 0.0132 41.1 9.6 0.0145
15.00 21.8 39.0 394 0.0132 38.0 10.1 0.0108
30.00 21.7 350 354 0.0132 340 10.7 0.0079
60.00 21.7 323 32.7 0.0132 313 11.2 0.0057
120.00 21.6 30.0 30.3 0.0133 29.0 11.5 0.0041
240.00 21.6 28.6 28.9 0.0133 27.6 11.8 0.0029
1431.00 20.7 24.3 244 0.0134 233 12.5 0.0013
. 4302.00 20.1 239 23.9 0.0135 229 125 0.0007

REITZ & JENS, INC.

Percent
Finer

94.7
88.1
844
78.2
70.2
64.9
60.2
57.5
485
475

1/11/2007




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
obble Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 1.0 1.1 36.0 62.9 98.9
D10 D15 D29 D3p D5o Deo Dgo Dgs Dgp Dos
0.0015 0.0040 0.0116 0.0152 0.0222 0.0290
Fineness
Modulus
0.01




Partlcl Size

Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel ' % Sand % Fines
° Coarse Fine  [Coarse] Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.2 5.0 51.3 435
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL), brown, silty
2.36mm 100.0
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 23 LL= 40 PI= 17
3mm 99.8 Classificati
.15mm 98.8 Llassiiication
Coefficients
Dg5=0.0379 Dgo= 0.0186 D5p= 0.0090
D3g= D15= D1o=
Date Tested: 11/30/06 Tested By: JLC, JRD,RTH
Remarks
* (no specification provided)
Sample No.: "MCL" Source of Sample: Section D Date Sampled:
Location: _ Elev./Depth:
Checked By: J. Fouse Title: P.E.
Client: Ameren Services
RE]’_TZ &JENS, INC Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS

Project No: 2005012477 Figure ‘
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GRAIN SIZE DISTRIBUTION TEST DATA 111112007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477

Location: Section D

Sample Number: "MCL"

Material Description: CLAY (CL), brown, silty

PL: 23 LL: 40 Pl: 17

USCS Classification: CL

Tested By: JLC, JRD, RTH Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =44.07
Tare Wt. =40.88
Minus #200 from wash =93.6%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm 0.05 99.9
3mm 0.10 9.8
.15mm 0.61 98.8
075mm 2.61 94.8

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample 50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0 .
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. - Diameter  Percent
Time (min.) (deg.C.) Reading Reading K Rm Depth (mm.) Finer

1.00 22,6 432 43.8 0.0131 422 9.4 0.0401 87.0
2.00 22,6 373 37.9 0.0131 363 10.3 0.0298 75.2
4.00 22.5 32.1 326 0.0131  31.1 11.2 0.0219 64.9
8.00 22.5 279 284 0.0131 269 11.9 0.0160 56.5
15.00 22.7 259 26.5 0.0131 249 12.2 0.0118 52.6
30.00 22.7 242 248 0.0131 232 12.5 0.0084 493
60.00 22.7 22.1 22.7 0.0131 211 12.8 0.0061 45.1
120.00 23.1 20.7 214 0.0130 19.7 13.1 0.0043 425
240.00 237 19.2 20.1 0.0129 182 133 0.0030 39.9
391.00 235 18.2 19.0 0.0130 172 13.5 0.0024 37.8
1440.00 234 17.3 18.1 0.0130 163 13.6 0.0013 359

REITZ & JENS, INC.




Cobbles Gravel Sand Fines
° Coarse Fine Total Coarse Medium - Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.2 50 52 51.3 435 94.8
D1g D15 D2o D39 Dsp ~ Dgp Dgo Dgs Dgp Dg5
0.0090 0.0186 0.0334 0.0379 0.0449 0.0785
Fineness
Modulus
0.02

REITZ & JENS, INC.




Particle Size Dis

tribution Report - ASTM D422

Checked By: J. Fouse
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine . |Coarse| Medium Fine Silt Clay
0.0 0.0 " 0.0 0.0 0.0 0.7 12.5 86.8
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
1.18mm 100.0
.6mm 100.0 Atterberg Limits (ASTM D 4318)
3mm 99.9 PL= 28 LL= 82 Pl= 54
Lomm o Classificatio
075 99.3 {tication
mm USCS= CH AASHTO=
Coefficients
Dgs= 0.0044 Dgo= Dso=
D30= D15= D1o=
Cu= CC=
Date Tested: 11/30/06 Tested By: RTH
Remarks
* (no specification provided)
Sample No.: "CH" Source of Sample: Section E Date Sampled:
Location: Elev./Depth:

Title: PE.

REITZ & JENS, INC.

CONSULTING ENGINEERS

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project No: 2005012477 Figure




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section E

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 28 LL: 82 Pl: 54

USCS Classification: CH

Tested By: RTH Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.71
Tare Wt. =41.32
Minus #200 from wash =99.2%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 1.18mm 0.00 100.0
.6mm 0.01 100.0
3mm 0.03 99.9
.15mm 0.17 99.7
.075mm 0.35 99.3

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. G 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

8.00 244 48.2 493 0.0128 472 8.6 0.0133 97.9
15.00 24 4 47.0 48.1 0.0128 46.0 8.8 0.0098 95.5
30.00 244 45.0 46.1 0.0128 44.0 9.1 0.0071 91.6
62.00 24.7 425 43.7 0.0128 415 9.5 0.0050 86.8
120.00 25.1 40.1 414 0.0127 39.1 9.9 0.0036 823
240.00 25.0 37.9 39.2 0.0127 36.9 10.2 0.0026 77.8
763.00 231 329 336 0.0130 319 . 11.1 0.0016 66.8
1080.00 25.0 30.5 31.8 0.0127 295 11.5 0.0013 63.1

REITZ & JENS, INC.




Cobbles Gravel ) Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.7 12.5 86.8 99.3
D10 D15 D2 D30 Dsg Deo Dgo Dgs Dgo Dos
0.0030 0.0044 0.0063 0.0093
Fineness
Modulus
0.00

REITZ & JENS, INC.




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 0.9 19.7 79.3
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, slightly silty, med-
2.36mm 100.0 high plasticity
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 24 LL= 67 Pl= 43
.3mm 99.8 cl ificati
15 99 4 assirication
Oomm | 990 USCS= CH AASHTO=
' Coefficients
Dgs= 0.0067 Dgo= 0.0014 Dso=
D3p= D15= D1o=
Cy= Ce=
Date Tested: 11/27/06 Tested By: JRD, RTH, & JL.C
Remarks
* (no specification provided)
Sample No.: "CL" Source of Sample: Section E Date Sampled:
Location: ' ' Elev./Depth:
Checked By: J. Fouse Title: P.E.

Client: Ameren Services

REITZ & JENS, ING. | Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS
Project No: 2005012477 Figure J
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GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section E

Sample Number: "CL"

Material Description: CLAY (CH), brown to greyish brown, slightly silty, med-high plasticity

PL: 24 LL: 67 Pl: 43

USCS Classification: CH

Tested By: JRD, RTH, & JLC Test Date: 11/27/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.34
Tare Wt. =40.83
Minus #200 from wash =99.0%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) {grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.04 99.9
.6mm 0.05 99.9
.3mm 0.11 99.8
15mm 0.31 99.4

075mm 0.50 99.0 '
Hydrometer test uses material passing#4

Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample 50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (rmm.) Finer
8.00 22.7 479 48.5 0.0131 46.9 8.6 0.0136 96.3
15.00 22.7 455 46.1 0.0131 445 9.0 0.0101 91.6
30.00 22.7 43.0 43.6 0.0131 420 94 0.0073 86.6
60.00 22.8 39.8 40.4 0.0131 38.8 9.9 0.0053 80.3
120.00 23.1 373 38.0 0.0130 36.3 10.3 0.0038 75.5
240.00 23.7 342 35.1 0.0129 332 10.9 0.0027 69.7
366.00 23.5 322 33.0 0.0130 312 11.2 0.0023 65.6
1440.00 224 29.0 29.5 0.0131 28.0 11.7 0.0012 58.6

REITZ & JENS, INC.




e

Cobbl v Gravel . Sand Fines

onbIes I e carse Fine _Total | Coarse | Medium Fine Total siit Clay Total

0.0 0.0 0.0 0.0 0.0 0.1 0.9 1.0 19.7 79.3 99.0

D1p D45 D20 D3g D5 Dgo Dgo Dgs5 Dgg Dgs
0.0014 0.0052 0.0067 0.0091 0.0125

Fineness

Modulus

0.01

REITZ & JENS, INC.




Particle Size Distribution Report - ASTM D422

E EEXES N3 3 2 88§ 8 5%
100 T | 1T m T 1 ST T T O~
! l I | | L NN
0 | | i | | bl N
o e T IR
| | Flrh 1 t | ey o i
80 i i T i i Tt
| | g | | | \
' IR R IR {
0 BRI R R T T T
o | | FLrp | | i AR
W 6o | ! T T ] f 1 - AT Q
= | | g o | | | \t
= UL IR AL
z 50 I I T T l I T T J\C
O | | N | | | (A R L_Q
o | | Ll 1l ! | 1 T | A ]
40
on | | Clrg l [ I %
| i I I ( pry g
30 } } =t i i } Tt
| | I | | | |
i | Ppb 1l | i i Lo Bl
20 BRI R T T T
| I P e | l I I A
10 | | T I } } L I BRI
| | L o | l [
0 | | FLep 1 | l e . _
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel . % Sand % Fines
° Coarse Fine [Coarse| Medium Fine Siit Clay
0.0 0.0 0.0 0.0 0.2 3.5 48.1 48.2
.SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL), brown, silty
2.36mm 100.0 :
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 19 LL= 46 PI= 27
3mm 99.8 : Classificati
.15mm 98.5 Llassitication
075mm 96.3 USCS= CL AASHTO=
Coefficients
Dgs= 0.0270 Dgo= 0.0111 Ds0= 0.0060
D3p= D15= D10=
C,= Ce=
Date Tested: 11/27/06 Tested By: RTH, JRD, & JLC
Remarks
b (no specification provided)
Sample No.: "MCL" Source of Sample: Section E Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

Client: Ameren Services
REITZ & JENS, INC. || Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS

Project No: 2005012477 Figure




GRAIN SIZE DISTRIBUTION TEST DATA 1/111/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477

Location: Section E

Sample Number: "MCL"

Material Description: CLAY (CL), brown, silty

PL: 19 LL: 46 PI: 27

USCS Classification: CL

Tested By:RTH, JRD, & JLC Test Date: 11/27/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =43.19

Tare Wt. =41.30
. Minus #200 from wash =96.2%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 . 100.0
1.18mm 0.03 99.9
.6mm ©0.06 99.9
3mm 0.10 99.8
.15mm 0.73 98.5
.075mm 1.85 96.3

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C =01352
Meniscus correction only =-1.0 :
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

2.00 24.8 422 434 0.0128 41.2 9.5 0.0279 86.3
4.00 24.8 358 37.0 0.0128 ~ 3438 10.6 0.0208 73.5
8.00 24.8 32.0 332 0.0128 31.0 11.2 0.0151 66.0
15.00 248 29.1 30.3 0.0128 28.1 11.7 0.0113 60.2
30.00 24.7 25.9 27.1 0.0128 249 12.2 0.0082 53.8
60.00 249 23.8 25.1 0.0127 22.8 12.6 0.0058 49.8
120.00 25.2 22.0 234 0.0127 21.0 12.9 0.0042 46.4
240.00 23.8 21.2 221 0.0129 20.2 13.0 0.0030 439
916.00 19.8 21.1 21.0 0.0136 20.1 13.0 0.0016 41.8
1440.00 221 19.0 194 0.0132 18.0 13.3 0.0013 38.6
1908.00 21.1 17.2 17.4 0.0133 16.2 13.6 0.0011 34.6

REITZ & JENS, INC.




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
° Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.2 35 37 48.1 48.2 96.3
D10 D15 D2g D3p Deo Dgo Dgs Dgo Dgs5
0.0060 0.0111 0.0242 0.0270 0.0371 0.0620
Fineness
Modulus
0.02
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GRAIN SIZE - mm.
o% 43" % Gravel % Sand % Fines
° Coarse Fine |Coarse| Medium . Fine Silt Clay
0.0 0.0 0.0 0.0 0.2 1.1 23.7 75.0
SIEVE PERCENT SPEC.” PASS? v Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
2.36mm 100.0
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 28 LL= 72 Pl= 44
3mm 99.7 Classificati
.15mm 99.4 Llassitication
goefficients
Dgs5= 0.0083 60= 0.0017 Dgp=
D30= D15= D1o=
Cy= Ce=
Date Tested: 11/30/06 Tested By: RTH, JDB, &
' Remarks TRD
i (no specification provided) :
Sample No.: "CH" Source of Sample: Section F " Date Sampled:
Location: : Elev./Depth:
Checked By: J. Fouse Title: P.E.

REITZ & JENS, INCG.

CONSULTING ENGINEERS

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project No: 2005012477 Figure ‘
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section F

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 28 LL: 72 Pl: 44

USCS Classification: CH _

Tested By: RTH, JDB, & JRD Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =38.83
Tare Wt. =38.09
Minus #200 from wash =98.5%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.00 100.0
.6mm 0.04 99.9
3mm 0.14 99.7
15mm 0.30 99.4
.075mm 0.63 98.7

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Woeight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 501352

‘Meniscus correction only =-1.0

Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg. C.) Reading Reading = K Rm Depth {(mm.)
8.00 244 46.3 47.4 0.0128 453 8.9 0.0135
15.00 24.4 44.2 453 0.0128 432 9.2 0.0100
30.00 245 40.1 41.2 0.0128 39.1 9.9 0.0073
60.00 24.8 37.0 38.2 0.0128 36.0 10.4 0.0053
120.00 25.0 345 35.8 0.0127 335 10.8 0.0038
240.00 249 32,0 333 0.0127 31.0 11.2 0.0028
1115.00 23.1 28.0 28.7 0.0130 270 119 0.0013
1440.00 25.0 26.3 27.6 0.0127 253 12.1 0.0012

REITZ & JENS, INC.

Percent
Finer

94.1
90.0
81.9
75.9
71.1
66.1
57.0
54.8

1/11/2007




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total - Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.2 1.1 1.3 23.7 75.0 98.7
D1o D4s D2g D3p Dsg Dgo Dgo Dgs Dgg Dg5
0.0017 0.0068 0.0083 0.0101 0.0149
Finenéss
Modulus
0.01




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.1 2.4 12.2 41.5 43.8
SIEVE PERCENT SPEC.” -PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL), brown to greyish brown, slightly silty
2.36mm 100.0
1.18mm 99.6 Atterberg Limits (ASTM D 4318)
.6mm 98.3 PL= 22 LL= 39 Pl= 17
3mm 96.1 : igr _ae
15mm 90.5 Classification
Coefficients
Dg5=0.0720  Dgg= 0.0140 Dgo= 0.0078
D3p= D15= D1o=
Co= Ce=
Date Tested: 11/30/06 Tested By: JL.C & RTH
Remarks
* (no specification provided)
Sample No.: "CL" Source of Sample: Section F Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

REITZ & JENS, INC.

CONSULTING ENGINEERS

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project No: 2005012477 Figure




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section F

Sample Number:"CL"

Material Description: CLAY (CL), brown to greyish brown, slightly silty

PL: 22 LL: 39 PI: 17

USCS Classification: CL

Tested By: JLC & RTH Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =48.95
Tare Wt. =41.13
Minus #200 from wash =84.4%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.22 99.6
.6mm 0.85 98.3
3mm 1.96 96.1
.15mm 4.77 90.5
.075mm 7.36 85.3

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.) (deg.C.) Reading Reading K Rm Depth (mm.) Finer

2.00 23.0 36.8 375 0.0130 358 10.4 0.0298 74.5
4.00 23.0 332 339 0.0130 322 11.0 0.0216 67.3
8.00 23.0 305 31.2 0.0130 295 11.5 0.0156 61.9
15.00 23.0 27.8 28.5 0.0130 26.8 11.9 00116 - 56.6
30.00 23.1 250 25.7 0.0130 240 124 0.0084 51.1
60.00 23.1 225 232 0.0130 215 12.8 0.0060 46.1
120.00 23.1 20.6 213 0.0130 19.6 13.1 0.0043 423
240.00 23.7 19.1 20.0 0.0129 18.1 133 0.0030 39.7
358.00 235 18.2 19.0 0.0130 17.2 13.5 0.0025 378
1440.00 224 17.0 17.5 0.0131 16.0 13.7 0.0013 348

REITZ & JENS, INC.




REITZ & JENS, INC.

Cobbl Gravel Sand Fines
obbles Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.1 2.4 12.2 14.7 41.5 43.8 85.3
D1o D15 D2o D3p Dso Dgo Dgo Dgs Dgg Dg5
0.0078 0.0140 0.0414 0.0720 0.1420 0.2554
Fineness
Modulus
0.16




Particle Size Dis

tribution Report - ASTM D422

Checked By: J. Fouse
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
” Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.1 3.0 13.7 523 30.9
SIEVE PERCENT SPEC* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL), brown, silty
236mm | 100.0
1.18mm 99.6 Atterberg Limits (ASTM D 4318)
.6mm 98.2 PL= 20 LL= 33 Pl= 13
.JImm 95.4 g as
15mm 91.5 Classification
Coefficients
Dgs= 0.0857 Dgp= 0.0309 Dsp= 0.0214
Dg(5)= 0.0044 D?g= D?8=
Cy= Cc=
Date Tested: 11/21/06 Tested By: RTH & JRD
Remarks
b (no specification provided)
Sample No.: "MCL" Source of Sample: SectionF Date Sampled:
Location: . Elev./Depth:

Title: P.E.

» REITZ & JENS, INC.

CONSULTING ENGINEERS

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project No: 2005012477 Figure
S



GRAIN SIZE DISTRIBUTION TEST DATA 1/111/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477

Location: Section F

Sample Number: "MCL"

Material Description: CLAY (CL), brown, silty

PL: 20 LL:33 PI: 13

USCS Classification: CL

Tested By: RTH & JRD Test Date: 11/21/06
Checked By: J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =43.10

Tare Wt. =34.48
Minus #200 from wash =82.8%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.21 99.6
.6mm 0.88 98.2
3mm 2.28 95.4
.15mm 423 91.5
.075mm 8.39 83.2

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction {fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

1.00 247 348 36.0 0.0128 33.8 10.8 0.0419 71.5
2.00 24.7 29.0 30.2 0.0128 28.0 11.7 0.0309 60.0
4.00 24.7 24.7 259 0.0128 237 124 0.0225 514
8.00 247 20.3 21.5 0.0128 19.3 13.1 0.0164 42.7
15.00 24.6 18.0 19.2 0.0128 17.0 13.5 0.0121 380
30.00 24.6 16.1 17.3 0.0128 15.1 13.8 0.0087 343
60.00 24.6 15.2 16.4 0.0128 142 14.0 0.0062 325
120.00 25.2 13.7 15.1 0.0127 12.7 14.2 0.0044 299
240.00 234 13.5 14.3 0.0130 12.5 14.2 0.0032 284
1147.00 19.5 14.0 13.9 0.0136 13.0 14.2 0.0015 275

REITZ & JENS, INC.




REITZ & JENS, INC.

Cobbl Gravel Sand Fines
obbles Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.1 3.0 13.7 16.8 523 30.9 83.2
D10 D15 D29 D3p Dgo Dgo Dgs Dog Dgs
0.0044 0.0214 0.0309 0.0598 0.0857 0.1284 0.2703
Fineness
Modulus
0.15




Particle Size Distribution Report - ASTM D422

Checked By: J. Fouse

Title: P.E.
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
* Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.7 59 25.2 68.2
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
2.36mm 100.0
1.18mm 999 Atterberg Limits (ASTM D 4318)
.6mm 99.7 PL= 21 LL= 69 Pl= 48
3mm 98.7 i ificati
15 943 assirication
o5om | 934 USCS= CH AASHTO=
Coefficients
Dg5=0.0133  Dgg= 0.0025 Dgg=
D30= D1s5= D1o= |
Cu= Ce™ |
Date Tested: 11/30/06 Tested By: RTH & JRD
|
Remarks
* (no specification provided)
Sample No.: "CH" Source of Sample: Section G Date Sampled:
Location: Elev./Depth:

REITZ & JENS, INC.

CONSULTING ENGINEERS

Project No: 2005012477

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill
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GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services .

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section G

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 21 LL: 69 Pl: 48

USCS Classification: CH

Tested By: RTH & JRD Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =36.79

Tare Wt. =33.44
Minus #200 from wash =93.3%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare - Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 - 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.07 99.9
.6mm 0.16 99.7
3mm 0.64 98.7
.15mm 2.86 9.3
075mm 3.30 9.4

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction {fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth {(mm.) Finer

2.00 245 44.6 45.7 0.0128 43.6 9.1 0.0274 90.8
4.00 24.5 42.7 43.8 0.0128 41.7 9.5 0.0197 87.1
8.00 245 42.0 43.1 0.0128 41.0 9.6 0.0140 85.7
15.00 244 39.5 40.6 0.0128 385 10.0 0.0105 80.6
30.00 245 36.7 37.8 0.0128 357 10.4 0.0076 751
60.00 247 338 35.0 0.0128 3238 10.9 0.0054 69.5
120.00 25.0 315 32.8 0.0127 305 11.3 0.0039 65.1
240.00 249 29.6 309 0.0127 28.6 11.6 0.0028 613
1107.00 23.1 26.1 26.8 0.0130 251 12.2 0.0014 532
1440.00 25.0 25.0 26.3 0.0127 24.0 124 0.0012 522

REITZ & JENS, INC.




Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Siit Clay Total
0.0 0.0 0.0 0.0 0.0 0.7 59 6.6 25.2 68.2 934
Dqo D15 D20 D3g Dsg Deo Dgo Dgs Dgo Dgs
0.0025 0.0101 0.0133 0.0256 0.1704
Fineness
Modulus
0.07

REITZ & JENS, INC.
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ze Distribution Report - ASTM D422

Checked By: J. Fouse

Title: P.E.
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
’ Coarse Fine |Coarse] Medium Fine Silt Clay
0.0 0.0 0.0 0.0 04 73 435 48.8
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL), brown to greyish brown, slightly silty
2.36mm 100.0
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.8 PL= 18 LL= 47 Pi= 29
3mm 99.2 Classificati
.15mm 95.5 Llassitication
075mm 923 USCS= CL AASHTO=
Coefficients
Dgs=0.0404  Dgo= 0.0135 D5q= 0.0058
D30= D1s5= D10=
Cy= Ce= v
Date Tested: 11/30/06 Tested By: RTH & JRD
Remarks
* (no specification provided)
Sample No.: "CL" Source of Sample: Section G Date Sampled:
Location: Elev./Depth:

REITZ & |ENS, INC.

CONSULTING ENGINEERS

Project No: 2005012477

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Figure




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section G

Sample Number: "CL"

Material Description: CLAY (CL), brown to greyish brown, slightly silty

PL: 18 LL: 47 Pi: 29
USCS Classification: CL
Tested By:RTH & JRD Test Date: 11/30/06

Checked By:J. Fouse Title: P.E.
Sieve opening list: (Default opening sizes) :

Post #200 Wash Test Weights (grams): Dry Sampie and Tare =43.43

Tare Wt. =39.44
Minus #200 from wash =92.0%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) {grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.03 99.9
.6mm 0.09 99.8
.3mm 0.329 99.2
.15mm 2.24 95.5
.075mm 3.87 92.3

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.)
1.00 24.4 41.5 42.6 0.0128 40.5 9.7 0.0398
2.00 244 36.8 37.9 0.0128 358 10.4 0.0293
4.00 244 34.0 ~35.1 0.0128 33.0 10.9 0.0211
8.00 24.4 303 314 0.0128 293 11.5 0.0154
15.00 244 28.1 29.2 0.0128 27.1 119 00114
30.00 24.6 264 27.6 0.0128 254 12.1 0.0081
60.00 24.7 24.0 252 0.0128 23.0 12.5 0.0058
120.00 249 227 24.0 0.0127 21.7 12.7 0.0042
240.00 24.7 21.1 223 0.0128 201 13.0 0.0030
1099.00 23.1 19.0 19.7 0.0130 18.0 133 0.0014
1440.00 25.0 18.1 19.4 0.0127 17.1 135 0.0012

REITZ & JENS, INC.

Percent
Finer

84.6
753
69.7
62.4
58.0
54.7
50.0
47.6
443
39.1
385

1/11/2007




REITZ & JENS, INC.

Cobbles Gravel Sand ] Fines
Coarse Fine Total Coarse Medium Fine Total Silt . Clay Total
0.0 0.0 0.0 0.0 0.0 0.4 73 7.7 435 48.8 923
Dqp Dys D2g D39 Dgo Dgo Dgs Dgo Dos
0.0058 0.0135 0.0344 0.0404 0.0532 0.1364
_Fineness
Modulus |
0.06




Particle Size Distribution Report - ASTM D422

Checked By: J. Fouse

Title: P.E.
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
‘ Coarse Fine [Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 04 29 61.1 35.6
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT (X=NO) CLAY (CL), brown, silty
2.36mm 100.0
1.18mm 99.8 Atterberg Limits (ASTM D 4318)
.6mm 99.7 PL= 21 LL= 37 Pl= 16
3mm 29:3 Classification
15 08.8 Lliassliication
075mm 06.7 USCS= CL AASHTO=
Coefficients
Dgs= 0.0418 Dgo= 0.0216 Dgp= 0.0172
D30= D15= D10=
Cy Ce=
Date Tested: 11/27/06 Tested By: RTH & JRD
Remarks
" (no specification provided)
Sample No.: "MCL" Source of Sample: Section G Date Sampled:
Location: Elev./Depth:

REITZ & JENS, INC.

CONSULTING ENGINEERS

Project No: 2005012477

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfilt

Figure




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477

Location: Section G

Sample Number: "MCL"

Material Description: CLAY (CL), brown, silty

PL: 21 LL: 37 PL: 16

USCS Classification: CL

Tested By: RTH & JRD Test Date: 11/27/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =39.04
Tare Wt. =37.31
Minus #200 from wash =96.5%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size {grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.10 99.8
.6mm 0.17 . 99.7
3mm 0.23 99.5
.15mm 0.58 98.8
.075mm 1.65 96.7

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Eiapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.)  (deg. C.) Reading Reading K Rm  Depth (mm.) Finer

1.00 23.8 41.0 419 0.0129  40.0 9.7 0.0403 83.2
2.00 23.8 335 344 0.0129 325 11.0 0.0302 68.3
4.00 23.8 29.6 305 0.0129 286 11.6 0.0220 606
8.00 23.8 232 24.1 0.0129 222 12.7 0.0162 479
15.00 23.8 215 224 0.0129 205 12.9 0.0120 445
30.00 23.8 19.9 20.8 0.0129 18.9 13.2 0.0086 41.3
60.00 23.8 17.5 18.4 0.0129 16.5 13.6 0.0061 36.6
120.00 24.8 16.5 17.7 0.0128 155 13.8 0.0043 352
240.00 23.2 16.1 16.8 0.0130 15.1 13.8 0.0031 334
1163.00 19.7 15.9 15.8 0.0136 149 13.9 0.0015 314
1440.00 22.3 14.9 15.4 0.0131 13.9 14.0 0.0013 30.6

REITZ & JENS, INC.




C

REITZ & JENS, INC.

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 29 33 61.1 35.6 96.7
D4o D15 D2p D3o Dso Dgo Dgo Dgs Dgg Dgs5
0.0172 0.0216 0.0379 0.0418 0.0478 0.0611
Fineness
Modulus
0.02




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3 % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.0 3.1 16.4 80.5
SIEVE PERCENT SPEC. PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
2.36mm 100.0
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 100.0 PL= 21 LL= 80 Pl= 59
3mm 100.0 CI ificati
.15 98.9 L1assification
0750 96.9 USCS= CH AASHTO=
' Coefficients
Dgs= 0.0069 Dgo= 0.0013 Dso=
D30= D1s5= D1o=
CU= CC=
Date Tested: 11/30/06 Tested By: RTH & JRD
Remarks
* (no specification provided)
Sample No.: "CH" Source of Sample: Section H Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E. .

Client: Ameren Services

RFrITZ &JENS’ INC. Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS
Project No: 2005012477 Figure
R e e ——————— |




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section H

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 21 LL: 80 PI: 59

USCS Classification: CH

Tested By: RTH & JRD Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =42 35

Tare Wt. =40.71
Minus #200 from wash =96.7%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.00 100.0
.6mm 0.01 100.0
3mm 0.02 100.0
.15mm 0.53 98.9
.075mm 1.54 96.9

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.) Finer

4.00 245 47.0 48.1 0.0128 46.0 8.8 0.0189 95.6
8.00 245 46.1 47.2 0.0128 45.1 8.9 0.0135 93.8
15.00 24.5 45.1 46.2 0.0128 44.1 9.1 0.0100 91.8
30.00 24.6 42.0 43.2 0.0128 41.0 9.6 0.0072 85.7
60.00 24.8 39.6 40.8 0.0128 38.6 10.0 0.0052 81.1
120.00 24.8 37.0 38.2 0.0128 36.0 10.4 0.0038 759
240.00 249 34.8 36.1 0.0127 33.8 10.8 0.0027 71.6
1083.00 23.1 30.5 31.2 0.0130 295 11.5 0.0013 62.0
1440.00 25.0 25.0 26.3 0.0127 240 124 0.0012 522

REITZ & JENS, INC.




Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.0 31 3.1 16.4 80.5 96.9
D10 D15 D2o D3p Dso Dgo Dgo Dgs Dgg Dos
0.0013 0.0048 0.0069 | 0.0089 0.0169

Fineness
Modulus

0.01

REITZ & JENS, INC.




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
* Coarse Fine Coarse| Medium : Fine Silt Clay
0.0 0.0 0.0 0.1 0.4 3.9 51.7 439
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NO) - CLAY (CL), brown to greyish brown, slightly silty
2.36mm 100.0 :
1.18mm 99.7 Atterberg Limits (ASTM D 4318)
.6mm 99.5 PL= 21 LL= 43 Pl= 22
3mm 9.4 Classification
.15mm 98.8 ~lassilication
075mm 95.6 USCS= CL AASHTO=
Coefficients
Dgs5= 0.0301 Dgo= 0.0143 Dgg= 0.0080
D30= D15= D10=
Cy= Cc= .
Date Tested: 11/30/06 Tested By: RTH & JRD
Remarks
B (no specification provided)
Sample No.: "CL" Source of Sample: Section H Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

Client: Ameren Services
@ REITZ & [ENS, ING. | Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS

L

Project No: 2005012477 Figure
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section H

Sample Number: "CL"

Material Description: CLAY (CL), brown to greyish brown, slightly silty

PL: 21 LL: 43 Pl: 22

USCS Classification: CL ‘

Tested By: RTH & JRD Test Date: 11/30/06
Checked By: J. Fouse ’ Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =39.90
Tare Wt. =37.58
Minus #200 from wash =95.4%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.15 99.7
.6mm 0.24 99.5
.3mm 0.30 99.4
.15mm . 0.59 98.8
.075mm 2.18 95.6

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample 50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.)
1.00 245 44.8 459 0.0128 43.8 9.1 0.0387
2.00 24.5 40.7 41.8 0.0128 39.7 9.8 0.0283
4.00 245 35.2 36.3 0.0128 342 10.7 0.0209
8.00 245 30.0 31.1 0.0128 29.0 115 0.0154
15.00 245 27.0 28.1 0.0128 26.0 12.0 0.0115
30.00 24.7 242 254 0.0128 232 12.5 0.0082
60.00 24.8 220 ©23.2 0.0128 21.0 12.9 0.0059
120.00 245 20.0 21.1 0.0128 19.0 13.2 0.0042
240.00 25.0 18.9 20.2 0.0127 17.9 134 0.0030
1075.00 23.1 17.1 17.8 0.0130 16.1 13.7 0.0015
1440.00 251 16.1 17.4 0.0127 15.1 13.8 0.0012

REITZ & JENS, INC.

Percent
Finer

91.2
83.1
722
61.8
55.9
504
46.1
42,0
40.1
354
346

1/11/2007




REITZ & JENS, INC.

Cobbles Gravel Sand Fines

obble Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.1 0.4 39 44 51.7 439 95.6
D10 D15 D2o D30 Dso Dgo Dgo Dgs Dgo Dos

0.0080 0.0143 0.0259 0.0301 0.0364 0.0582

Fineness

Modulus
0.03




Particle Size Distribution Report - ASTM D422

Checked By: J. Fouse

Title: P.E.
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GRAIN SIZE - mm.
o +3" % Gravel % Sand % Fines
* Coarse Fine |Coarse] Medium Fine Siit Clay
0.0 0.0 0.0 0.0 0.2 6.6 56.8 36.4
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL), brown, silty
2.36mm 100.0
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.8 PL= 22 LL= 36 Pl= 14
3mm 28 Classification
.15mm 97.7 viassification
075mm 932 USCS= CL AASHTO=
' Coefficients
Dgs=0.0423  Dgo=0.0224 Dsg= 0.0164
D3p= D15= D1o=
C,= Ce=
Date Tested: 11/27/06 Tested By: RTH & JRD
Remarks
v (no specification provided)
Sample No.: "MCL" Source of Sample: Section H Date Sampiled:
Location: Elev./Depth:

REITZ & JENS, ING.

"CONSULTING ENGINEERS

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project No: 2005012477 Figure (
—————— e |




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477

Location: Section H

Sample Number: "MCL"

Material Description: CLAY (CL), brown, silty

PL: 22 LL: 36 Pl 14

USCS Classification: CL

Tested By: RTH & JRD Test Date: 11/27/06
Checked By:J. Fouse Title: P.E.

Sieve opening list:(Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.21

Tare Wt. =37.73
Minus #200 from wash =93.0%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.06 99.9
.6mm 0.09 99.8
3mm 0.12 99.8
.15mm 1.14 97.7
.075mm 3.42 93.2

Hydrometer test uses material passing#4 4

Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.)  (deg. C.) Reading Reading K Rm Depth (mm.) Finer

1.00 23.7 41.0 419 0.0129  40.0 9.7 . 0.0403 83.2
2.00 23.7 341 35.0 0.0129 331 10.9 0.0301 69.5
4.00 237 29.1 30.0 0.0129  28.1 11.7 0.0221 59.5
8.00 237 24.1 250 0.0129 23.1 12.5 0.0162 49.6
15.00 237 22.0 229 0.0129 21.0 12.9 0.0120 454
30.00 237 20.2 21.1 0.0129 19.2 13.1 0.0086 41.9
60.00 237 18.0 18.9 0.0129 17.0 135 0.0061 375
120.00 24.8 16.9 18.1 0.0128 15.9 13.7 0.0043 36.0
240.00 232 16.7 17.4 0.0130 15.7 13.7 0.0031 346
1154.00 19.7 16.7 16.6 0.0136 15.7 13.7 0.0015 330
1440.00 224 15.0 155 0.0131 14.0 14.0 0.0013 30.8

REITZ & JENS, INC.
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REITZ & JENS, INC.

Cobb! Gravel Sand Fines

Obbles T oarse Fine Total Coarse | Medium Fine Total silt Clay Total

0.0 0.0 0.0 0.0 0.0 0.2 6.6 6.8 56.8 36.4 93.2

D1g D45 D2g D39 Dsp Dgo Dgo Dgs Dog Dgs5
0.0164 0.0224 0.0375 0.0423 0.0516 0.1000

Fineness

Modulus

0.03




Particle Size Dis

tribution Report - ASTM D422

Checked By: J. Fouse
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GRAIN SIZE - mm.
% 43" % Gravel % Sand % Fines
* Coarse Fine [Coarse] Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 0.6 29.0 70.3
SIEVE PERCENT SPEC.” PASS? Material Descrigtion )
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
2.36mm 100.0
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 100.0 PL= 24 LL= 61 Pl= 37
Smm 9.9 Classification
15mm 99.9 _ Classification =
Coefficients
Dgs= 0.0124 Dgo= 0.0025 Dsp= 0.0008
D3p= D15= D1o=
Co= Ce=
Date Tested: 12/4/06 Tested By: RTH & JRD
Remarks
" (no specification provided)
Sample No.: "CH" Source of Sample: Section I Date Sampled:
Location: Elev./Depth:

Title: P.E.

REITZ & [JENS, INC.

CONSULTING ENGINEERS

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project No: 2005012477 Figure J




GRAIN SIZE DISTRIBUTION TEST DATA 1/111/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section 1

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 24 LL: 61 PI: 37

USCS Classification: CH

Tested By: RTH & JRD Test Date: 12/4/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.72

Tare Wt. =41.32
Minus #200 from wash =99.2%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) {grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm 0.02 , 100.0
.3mm 0.03 99.9
.15mm 0.07 99.9
075mm 0.36 99.3

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction .
Composite correction (fluid density and meniscus height) at 20 deg. C =01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected ‘ Eff. Diameter  Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth {(mm.) Finer

2.00 21.5 49.0 49.3 0.0133 48.0 8.4 0.0272 97.9
4.00 215 46.2 46.5 0.0133 452 8.9 0.0198 924
8.00 21.5 43.7 44.0 0.0133 427 93 0.0143 874
15.00 215 41.1 414 0.0133 40.1 9.7 0.0107 822
30.00 21.5 383 38.6 0.0133 373 10.2 0.0077 76.7
60.00 215 36.0 36.3 0.0133 350 10.6 0.0056 72.1
120.00 21.7 33.1 335 0.0132 321 11.0 0.0040 66.4
240.00 21.7 30.7 . 311 0.0132 29.7 114 0.0029 61.7
1448.00 20.7 26.8 26.9 0.0134 2538 12.1 0.0012 53.5
4320.00 20.1 247 24.7 0.0135 23.7 12.4 0.0007 49.1

REITZ & JENS, INC.




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 06 0.7 29.0 70.3 99.3
D10 D15 D2 D30 D59 Dgo Dgo Dgs Dgo Dg5
0.0008 0.0025 0.0094 0.0124 0.0170 0.0229
Fineness
Modulus
0.00




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
) Coarse Fine Coarse{ Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 1.9 32.7 65.3
SIEVE PERCENT SPEC." PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NO) CLAY (CL), brown to greyish brown, slightly silty, med-
2.36mm 100.0 high plasticity
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 100.0 _ PL= 20 LL= 55 Pl= 35
-3mm 92 Classification
.15mm 99.6 Llassitication
Coefficients
Dgs5=0.0177  Dgp= 0.0033 D5g= 0.0011
D3p= Dq5= D1o=
Cy= Ce=
Date Tested: 12/4/06 Tested By: RTH & JRD
Remarks
* (no specification provided)
Sample No.: "CL" Source of Sample: Section I Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

Client: Ameren Services
REITZ & JENS, INC. | Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS

Project No: 2005012477 Figure




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section I

Sample Number: "CL"

Material Description: CLAY (CL), brown to greyish brown, slightly silty, med-high plasticity

PL:20 LL: 55 Pl: 35

USCS Classification: CH

Tested By: RTH & JRD ’ Test Date: 12/4/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =42.15

Tare Wt. =41.13
Minus #200 from wash =98.0%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) - Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm 0.02 100.0
3mm 0.06 99.9 -
.15mm 0.19 99.6
.075mm 1.00 98.0

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) {deg. C.) Reading Reading K Rm Depth (mm.)
2.00 215 473 47.6 0.0133 46.3 8.7 0.0277
4.00 21.5 43.8 44.1 0.0133 42.8 9.3 0.0202
8.00 21.5 41.0 41.3 0.0133 40.0 9.7 0.0146
15.00 21.5 39.1 394 0.0133 38.1 10.0 0.0109
30.00 21.5 36.0 36.3 0.0133 35.0 10.6 0.0079
60.00 21.5 334 337 0.0133 324 11.0 - 0.0057
120.00 21.6 313 31.6 0.0133 30.3 11.3 0.0041
240.00 21.7 29.0 294 0.0132 28.0 11.7 0.0029
1457.00 20.7 25.1 25.2 0.0134 24.1 12.3 0.0012
4320.00 20.1 249 249 0.0135 23.9 12.4 0.0007

REITZ & JENS, INC.

Percent
Finer

94.6
87.6
82.0
783
72.1
67.0
62.8
583
50.1
49.5

© 1111/2007




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine [Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 0.6 17.5 81.8
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
2.36mm 100.0 :
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 29 LL= 75 Pl= 46
-3mm o2 Classificati
.15mm 99.8 Llassilication
075mm 99.3 USCS= CH - AASHTO=
Coefficients
Dgs= 0.0060 Dgo= D5p=
D30= D15= D10=
Cy= Cc=
Date Tested: 12/1/06 Tested By: RTH
Remarks
¥ (no specification provided)
Sample No.: "CH" Source of Sample: Section K Date Sampled:
Location: : Elev./Depth:
Checked By: J. Fouse Title: P.E. .

Client: Ameren Services

REITZ & ]ENS’ ING. Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS
Project No: 2005012477 Figure ‘
e e ] |




REITZ & JENS, INC.

Cobbl Gravel Sand . Fines
obbles Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 1.9 2.0 32.7 65.3 98.0
D10 D15 D2g D3p D50 Dgo Dgo Dgs Dgg Dos
0.0011 0.0033 0.0123 0.0177 0.0224 0.0308
Fineness
Modulus
0.01




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3 % Gravel % Sand % Fines
° Coarse Fine [Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.1 4.2 42.7 53.0
SIEVE PERCENT SPEC.* PASS? Material Description
SIZE FINER | PERCENT | (X=NO) CLAY (CL) brown, silty
2.36mm 100.0
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 19 LL= 44 Pl= 25
Smm 2.9 Classificati
.15mm 99.5 viassiticauion
075mm 957 USCS= CL AASHTO=
Coefficients
Dgs= 0.0326 Dgo= 0.0079 D5gp= 0.0032
D3p= D15= D10=
Cy= Cc=
Date Tested: 11/30/06 Tested By: JLC & RTH
Remarks
N (no specification provided)
Sample No.: "MCL" Source of Sample: Sectionl Date Sampled:
Location: Elev./Depth:

Checked By: J. Fouse - Title: P.E.

Client: Ameren Services

REITZ & JENS, INC. || Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS

Project No: 2005012477 Figure
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477

Location: Section 1

Sample Number: "MCL"

Material Description: CLAY (CL) brown, silty

PL: 19 LL: 44 Pl: 25

USCS Classification: CL

Tested By: JLC & RTH Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =43.94
Tare Wt. =41.35
Minus #200 from wash =94.8%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 - 0.00 2.36mm 0.00 100.0
1.18mm 0.00 100.0
.6mm 0.03 99.9
J3mm 0.04 99.9
-.15mm 0.24 - 995
.075mm 2.15 95.7

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 701352
Meniscus correction only =-1.0
Specific gravity of solids =2.68

~ Hydrometer type =152H

Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.)
1.00 22.7 445 451 0.0131 435 9.2 0.0396
2.00 22.7 41.0 41.6 0.0131 40.0 9.7 0.0289
4.00 22.7 39.1 39.7 0.0131 38.1 10.0 0.0207
8.00 22.7 " 345 35.1 0.0131 335 10.8 0.0152
15.00 22.7 32.1 327 0.0131 31.1 11.2 0.0113
30.00 22.7 29.8 304 0.0131 28.8 11.6 0.0081
120.00 23.1 251 25.8 0.0130 241 123 0.0042
245.00 23.8 23.8 24.7 0.0129 22.8 12.6 0.0029
383.00 235 223 23.1 0.0130 213 12.8 0.0024
1440.00 22.4 20.3 20.8 0.0131 19.3 13.1 0.0013

REITZ & JENS, INC.

Percent
Finer

89.6
82.6
78.9
69.7
65.0
60.4
513
49.1
459
414

1/111/2007




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 42 4.3 42.7 53.0 95.7
D1p D45 D2g D39 Dsg Deo Dgo Dgs Dgo Dos
0.0032 0.0079 0.0222 0.0326 0.0404 0.0650
Fineness
Modulus_
0.01




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine [Coarse| Medium Fine silt Clay
0.0 0.0 0.0 0.0 0.1 0.6 18.2 81.1
SIEVE PERCENT SPEC* PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, high plastic
2.36mm 100.0 ] o
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 22 LL= 70 Pl= 48
3mm 99.9 cl ificati
15 99 8 Llassitication
07500 993 USCS= CH AASHTO=
Coefficients
Dgs= 0.0065 Dgo= 0.0010 Dso=
D30= D15= D1o=
Cy= Cc=
Date Tested: 12/4/06 Tested By: RTH & JRD
Remarks
* (no specification provided)
Sample No.: "CH" Source of Sample: Section J ' Date Sampled:
Location: Elev./Depth:

Checked By: J. Fouse Title: P.E.
Client: Ameren Services

REITZ & JENS, INC. || Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS ,
\ Project No: 2005012477 Figure
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GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section J

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 22 LL: 70 PI: 48

USCS Classification: CH

Tested By:RTH & JRD Test Date: 12/4/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =40.09
Tare Wt. =39.73
Minus #200 from wash =99.3%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.02  100.0
.6mm 0.03 99.9
.3mm 0.03 99.9
.15mm 0.08 99.8
.075mm 0.34 99.3

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg.C.) Reading Reading K Rm Depth (mm.)
4.00 21.7 49.0 49.4 0.0132 480 8.4 0.0192
8.00 217 472 47.6 0.0132 462 8.7 0.0138
15.00 21.7 46.0 46.4 0.0132 450 8.9 0.0102
30.00 21.7 434 43.8 0.0132 424 9.3 0.0074
60.00 21.7 41.0 41.4 0.0132 400 9.7 0.0053
120.00 21.7 382 38.6 0.0132 372 10.2 0.0039
240.00 21.6 35.8 36.1 0.0133 34.8 10.6 0.0028
1422.00 20.7 31.1 31.2 0.0134  30.1 11.4 0.0012
4293.00 20.1 289 289 0.0135 279 11.7 0.0007

REITZ & JENS, INC.

Percent
Finer

98.0
94.5
92.1
86.9
82.1
76.6
71.8
62.0
574

111/2007




Cobbl Gravel Sand Fines
obbles Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 06 0.7 18.2 81.1 99.3
D10 D45 D2g D3p Dso Deo Dgo Dg5 Dgo Dg5
0.0010 0.0047 0.0065 0.0089 0.0146
Fineness
Modulus
0.00

REITZ & JENS, INC.




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3 % Gravel % Sand % Fines
° Coarse Fine Coarse{ Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.0 1.8 i 32.2 66.0
SIEVE PERCENT SPEC* PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown slightly silty, med-
2.36mm 100.0 high plasticity
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 100.0 PL= 20 LL= 53 Pl= 33
3mm 100.0 . N
15mm 997 Classification
Coefficients
Dgs= 0.0140 Dgo= 0.0032 D50= 0.0009
D3p= D15= D1o=
Cy= Cc=
Date Tested: 12/4/06 Tested By: RTH & JRD
Remarks
" (no specification provided)
Sample No.: "CL" Source of Sample: SectionJ Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

REITZ & JENS, INC.

CONSULTING ENGINEERS

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project No: 2005012477

Figure




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section J

Sample Number: "CL"

Material Description: CLAY (CH), brown to greyish brown, slightly silty, med-high plasticity

PL: 20 LL: 53 PI: 33

USCS Classification: CH

Tested By:RTH & JRD Test Date: 12/4/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =42.31 .
Tare Wt. =41.35
Minus #200 from wash =98.1%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size {grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm ~0.02 100.0
.3mm 0.02 100.0
15mm 0.14 99.7
.075mm 0.91 98.2

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus helght) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 - 0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg. C.) Reading Reading K Rm Depth {(mm.)
2.00 215 473 47.6 0.0133 46.3 8.7 0.0277
4.00 215 45.0 453 . 0.0133 44.0 9.1 0.0200
8.00 21.5 42.8 43.1 0.0133 41.8 94 0.0144
15.00 21.5 39.2 39.5 0.0133 38.2 10.0 0.0109
30.00 21.5 36.3 36.6 0.0133 353 10.5 0.0079
60.00 21.5 340 343 0.0133 33.0 10.9 0.0057
120.00 21.6 312 315 0.0133 30.2 11.3 0.0041
240.00 21.7 29.5 29.9 0.0132 28.5 11.6 0.0029
1465.00 20.7 25.8 259 0.0134 24.8 12.2 0.0012
4320.00 20.1 249 249 0.0135 239 124 0.0007

REITZ & JENS, INC.

Percent
Finer

94.6
90.0
85.6
78.5
72.7
68.1
62.6
59.3
S5LSs
49.5

1/111/2007




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
© Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.0 18 1.8 32.2 66.0 98.2
Dqg D45 D2o D3p Dsg Dgo Dgo Dgs5 Dgo Dgs
0.0009 0.0032 0.0115 0.0140 0.0200 0.0287
Fineness
Modulus
0.00




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 0.2 43 58.1 374
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE . FINER PERCENT | (X=NO) CLAY (CL), brown, silty '
2.36mm 100.0 ’
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.8 PL= 21 LL= 34 Pi= 13
-3mm o8 Classificatio
.15 99.5 Llassiiication
075 953 USCS= CL AASHTO=
Coefficients
Dg5=0.0455  Dgo= 0.0205 D50— 0.0117
D3p= D15- D10=
Cy= Ce=
Date Tested: 11/30/06 Tested By: RTH & JRD
Remarks
* (no specification provided)
Sample No.: "MCL" Source of Sample: Section ] Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: P.E.

REITZ & [ENS, INC.

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

CONSULTING ENGINEERS

.

Project No: 2005012477 Figure
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GRAIN SIZE DISTRIBUTION TEST DATA 1111/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477

Location: Section J

Sample Number: "MCL"

Material Description: CLAY (CL), brown, silty

PL: 21 . LL: 34 PL: 13

USCS Classification: CL

Tested By: RTH & JRD Test Date: 11/30/06
Checked By: J. Fouse Title: P.E.-

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =43.07

Tare Wt. =40.68
Minus #200 from wash =95.2%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) {grams) (grams) Size {grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.05 99.9
.6mm 0.08 99.8
3mm 0.11 9.8
.15mm 0.27 99.5
.075mm 2.24 95.5

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample 50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C =01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L. =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth {mm.) Finer

1.00 244 40.0 41.1 0.0128 39.0 9.9 0.0403 81.6
2.00 244 35.1 36.2 0.0128 341 10.7 0.0297 71.9
4.00 244 29.9 31.0 0.0128 289 11.6 0.0218 61.6
8.00 244 26.6 27.7 0.0128 25.6 12.1 0.0158 55.0
15.00 24.6 24.0 25.2 0.0128 230 12.5 0.0117 50.0
30.00 24.6 213 22.5 0.0128 203 13.0 0.0084 44.6
60.00 247 18.5 19.7 0.0128 17.5 13.4 0.0060 39.1
120.00 24.8 17.2 184 0.0128 16.2 13.6 0.0043 36.6
240.00 249 16.5 17.8 0.0127 15.5 13.8 0.0031 353
1091.00 23.1 15.8 16.5 0.0130 14.8 13.9 0.0015 32.8
1440.00 25.0 14.3 15.6 0.0127 133 14.1 0.0013 31.0

REITZ & JENS, INC.




F

REITZ & JENS, INC.

Cobb! Gravel Sand Fines

obbles Coarse Fine Total Coarse Medium Fine Total Siit Clay Total
0.0 0.0 0.0 0.0 0.0 0.2 43 4.5 58.1 374 95.5
D1o D15 D20 D30 Deo Dgo Dgs Dgo Dgs

0.0117 0.0205 0.0382 0.0455 0.0556 0.0724

Fineness

Modulus
0.01




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section K

Sample Number: "CH"

Material Description: CLAY (CH), brown to greyish brown, high plastic

PL: 29 LL: 75 Pl: 46

USCS Classification: CH

Tested By: RTH ' Test Date: 12/1/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =34.95
Tare Wt. =34.57
Minus #200 from wash =99.2%

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
{grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.03 99.9
.6mm 0.05 99.9
3mm 0.06 99.9
.15mm 0.12 99.8
.075mm 0.36 99.3

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C =01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68 ) \
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg. C.) Reading Reading K Rm Depth (mm.)
8.00 22.1 49.0 494 0.0132 48.0 8.4 0.0135
15.00 22.1 47.1 47.5 0.0132 46.1 8.7 0.0101
30.00 22.1 44.0 444 0.0132 43.0 9.2 0.0073
60.00 22.1 41.3 41.7 0.0132 40.3 9.7 0.0053
120.00 222 38.2 38.7 0.0132 372 10.2 0.0038
270.00 22.7 36.0 36.6 0.0131 35.0 10.6 0.0026
473.00 23.0 340 34.7 0.0130 33.0 10.9 0.0020
. 1485.00 206 - 31.9 32.0 0.0134 309 112 0.0012

REITZ & JENS, INC.

Percent
Finer

98.2
94.5
88.3
829
76.8
72.7
68.9
63.6

111/2007




. Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.1 0.6 0.7 17.5 81.8 99.3
D10 D15 D2g D30 Dsg Deo Dgo Dgs Dgg Dgs5
0.0046 0.0060 0.0080 0.0104
Fineness
Modulus
0.01

REITZ & JENS, INC.




Particle Size Dis

tribution Report - ASTM D422
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GRAIN SIZE - mm.
o 43" % Gravel % Sand . % Fines
? Coarse Fine [Coarse| Medium Fine Siit Clay
0.0 0.0 0.0 0.0 0.1 1.8 30.8 67.3
SIEVE PERCENT SPEC." PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CH), brown to greyish brown, slightly silty, med-
2.36mm 100.0 high plasticity
1.18mm 100.0 Atterberg Limits (ASTM D 4318)
.6mm 99.9 PL= 22 LL= 60 Pl= 38
Smm 9.8 Classificati
15 99.6 rlassification
075 081 USCS= CH AASHTO=
goefﬁcients ,
Dgs= 0.0131 60= 0.0026 Dso=
D30= D15= D1o0=
Cu= Cc™
Date Tested: 12/01/06 Tested By: RTH & JRD
Remarks
i (no specification provided)
Sam'ple No.: "CL" Source of Sample: Section K Date Sampled:
Location: Elev./Depth:
Checked By: J. Fouse Title: PE.

REITZ & JENS, INC.

"CONSULTING ENGINEERS

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Project No: 2005012477 Figure




GRAIN SIZE DISTRIBUTION TEST DATA

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Section K

Sample Number: "CL"

Material Description: CLAY (CH), brown to greyish brown, slightly silty, med-high plasticity

PL: 22 LL: 60 Pl: 38

USCS Classification: CH

Tested By: RTH & JRD Test Date: 12/01/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =41.82

Tare Wt. =40.84
Minus #200 from wash =98.0%
Dry Cumuiative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) {grams) Size {grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.01 100.0
.6mm 0.04 99.9
3mm 0.09 - 99.8
.15mm 0.21 99.6
.075mm 0:94 98.1

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg C=01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter
Time (min.) (deg. C.) Reading Reading K Rm Depth {mm.)
2.00 221 47.7 48.1 0.0132 467 8.6 0.0274
4.00 22.1 46.5 46.9 0.0132 455 8.8 0.0196
8.00 221 43.2 43.6 0.0132 422 9.4 0.0143
15.00 221 40.3 40.7 0.0132 393 9.9 0.0107
30.00 221 37.0 374 0.0132 360 104 0.0078
60.00 22.1 346 350 0.0132 336 10.8 0.0056
120.00 223 313 31.8 0.0131 30.3 11.3 0.0040
261.00 22.8 29.8 304 0.0131 28.8 11.6 0.0028
464.00 23.0 27.7 284 0.0130 267 11.9 0.0021
1477.00 20.6 259 26.0 0.0134 249 12.2 0.0012

REITZ & JENS, INC.

Percent
Finer

95.6
933
86.7
80.9
74.4
69.6
63.2
60.4
56.4
51.7

111/2007




REITZ & JENS, INC.

Cobbl Gravel Sand Fines

ODDIeS T carse Fine Total Coarse | Medium Fine Total silt Clay Total

0.0 0.0 - 0.0 0.0 0.0 0.1 18 1.9 30.8 67.3 98.1

Dqg D45 D2o D3o Dso Dgo Dgo Dgs Dgo Dg5
0.0026 0.0102 0.0131 0.0165 0.0234

Fineness

Modulus

0.01




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
o, +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
0.0 0.0 0.0 0.0 04 3.8 51.0 448
SIEVE PERCENT SPEC.” PASS? Material Description
SIZE FINER PERCENT | (X=NO) CLAY (CL) brown, silty
2.36mm 100.0
1.18mm 99.9 Atterberg Limits (ASTM D 4318)
.6mm 99.7 PL= 22 LL= 37 Pl= 15
3mm 99.6 . .
15mm 9972 Classification
075mm 95.8 USCS= CL _ AASHTO=
Coefficients
Dgs5= 0.0345 Dgo= 0.0136 D5o= 0.0078
D3p= - D15= D1o=
Cu= Cc:
Date Tested: 11/30/06 Tested By: JLC & RTH
Remarks
* (no specification provided)
Sample No.: "MCL" Source of Sample: SectionK Date Sampled:
Location: Elev./Depth:

Checked By: J. Fouse Title: P.E.

Client: Ameren Services
Project: Ameren UE Sioux Plant Utility Waste Landfill

Figure '

REITZ & JENS, INC.

CONSULTING ENGINEERS

Project No: 2005012477




GRAIN SIZE DISTRIBUTION TEST DATA 1/111/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill
Project Number: 2005012477 '
Location: Section K

Sample Number: "MCL"

Material Description: CLAY (CL) brown, silty

PL: 22 LL: 37 Pl: 15

USCS Classification: CL

Tested By: JLC & RTH Test Date: 11/30/06
Checked By:J. Fouse Title: P.E.

Sieve opening list: (Default opening sizes)

Post #200 Wash Test Weights (grams): Dry Sample and Tare =42.72

Tare Wt. =40.50
Minus #200 from wash =95.6%
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams) (grams) (grams) Size (grams) Finer
50.00 0.00 0.00 2.36mm 0.00 100.0
1.18mm 0.07 9.9
.6mm 0.14 9.7
3mm 0.21 9.6
.15mm 0.42 99.2
.075mm 2.09 95.8

Hydrometer test uses material passing#4
Percent passing #4 based upon complete sample =100.0
Weight of hydrometer sample =50
Automatic temperature correction
Composite correction (fluid density and meniscus height) at 20 deg. C 01352
Meniscus correction only =-1.0
Specific gravity of solids =2.68
Hydrometer type =152H
Hydrometer effective depth equation: L =16.294964 -0.164 x Rm

Elapsed Temp. Actual Corrected Eff. Diameter  Percent
Time (min.) (deg. C.) Reading Reading K Rm Depth {mm.) Finer

1.00 23.0 45.0 457 0.0130 440 9.1 0.0393 90.7
2.00 23.0 38.5 39.2 0.0130 375 10.1 0.0294 77.8
4.00 233 353 36.1 0.0130 343 10.7 0.0212 71.6
8.00 233 31.7 325 0.0130 307 113 0.0154 64.5
15.00 22.8 27.0 27.6 0.0131 26.0 12.0 0.0117 54.9
30.00 229 249 255 0.0131 239 124 0.0084 50.7
60.00 22.7 23.0 23.6 0.0131 220 12.7 0.0060 -46.9
120.00 230 21.2 219 0.0130 202 13.0 0.0043 43.5
240.00 237 20.0 209 0.0129 19.0 13.2 0.0030 41.5
418.00 235 19.0 19.8 0.0130 18.0 133 0.0023 394
1440.00 22.1 18.0 18.4 0.0132 17.0 13.5 0.0013 36.6

REITZ & JENS, INC.




REITZ & JENS, INC.

Cobbles Gravel Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.4 38 42 51.0 44.8 95.8
D10 D15 D2¢ D30 Dsp Dgo Dgo Dgs Dgg Dgs
0.0078 0.0136 0.0310 0.0345 0.0385 0.0663
Fineness
Modulus
0.02




Particle Size Distribution Report - ASTM D422
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GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt ] Clay
0.0 0.0 0.0 0.0 0.0 27.7 72.3
SIEVE PERCENT SPEC.* PASS? Material Descrigtion
SIZE FINER PERCENT | (X=NOj Sandy Silt/Silty Sand Tan Very Fine Grained Silty Sand
#8 100.0
#16 100.0 Atterberg Limits (ASTM D 431 8)
#30 100.0 PL= LL= Pi=
#30 100.0 Classification
#100 99.4 ~1assification
#00 723 USCS= AASHTO=
Coefficients
Dgs= 0.0978 Dgo= Dgo=
D3p= D15= D1o=
Cy= Cc=
Date Tested: 12/06/06 Tested By: RTH
Remarks
? (no specification provided)
Sample No.: Silty Sand Source of Sample: Silty Sand Date Sampled:
Location: Elev./Depth:
Checked By: Title:
Client: Ameren Services
REITZ & JENS, INC. | Project: Ameren UE Sioux Plant Utility Waste Landfill
CONSULTING ENGINEERS
B Project No: 2005012477




GRAIN SIZE DISTRIBUTION TEST DATA 1/11/2007

Client: Ameren Services

Project: Ameren UE Sioux Plant Utility Waste Landfill

Project Number: 2005012477

Location: Silty Sand

Sample Number: Silty Sand

Material Description: Sandy Silt/Silty Sand Tan Very Fine Grained Silty Sand

Tested By: RTH Test Date: 12/06/06
Sieve opening list: (Default opening sizes)

Dry

Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
{grams) (grams) (grams) Size (grams) Finer
1138.25 0.00 0.00 : #8 0.00 100.0
#16 0.00 100.0
#30 0.10 100.0
#50 0.22 100.0
#100 6.95 99.4
#200 315.12 72.3
Cobbles Gravel ) Sand Fines
Coarse Fine Total Coarse Medium Fine Total Silt Clay Total
0.0 0.0 0.0 0.0 0.0 0.0 27.7 27.7 72.3
D1o D1s D2’ D3p Dsp Dgo Dgo Dgs Dgop Dgs
0.0878 0.0978 0.1100 0.1264
Fineness
Modulus
0.01

REITZ & JENS, INC.
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Appendix 4

RESULTS OF STANDARD PROCTOR
MOISTURE-DENSITY COMPACTION TESTS
ON COMPOSITE SAMPLES




MOISTURE-DENSITY TEST REPORT

92
ZAV SpG
2.68
90
—~ \
/ \
‘/
 ARERR|
) \
— N\ \
g 88 \
Z \
2 A N\
5 \
>
o 86 | \\
84
82
20.5 23.0 25.5 28.0 30.5 33.0 35.5

Water content, %

TESTING DATA

Curve No.
Composite #1

Test Specification:
ASTM D 698-00a Method A Standard

Preparation Method

Hammer Wit. 5.51b.
Hammer Drop 12in.
Number of Layers three
Blows per Layer 25
Mold Size .03333 cu.ft.
Test Performed on Material

Passing No.4 Sieve
NM LL 85 Pl 62
Sp.G. (ASTM D 854) 2.68
%>No.4 %<No0.200
USCS CH AASHTO
Date Sampled
Date Tested 11/26/2006

Tested By RTH

1 2 4 5 6
WM + WS 8. 37 8.43 8. 36 8.28 8. 06 8.25
WM 4.58 4.58 4.58 4.58 4.58 4.58
WW + T #1 320. 40 272.42 288. 81 294. 20 248. 41 216. 88
WD + T #1 251.19 219.13 235.11 242. 47 207. 87 179. 16
TARE #1 40. 80 40. 68 40. 80 38.58 32.72 43.78
WW + T #2 293.91 291.54 273.49 302. 63 245. 38 230. 96
WD + T #2 232.59 233.92 221. 34 248.74 206. 19 190. 11
TARE #2 40. 28 40. 47 37.58 39. 44 37.983 43. 60
MOISTURE 32.4 29.8 28.0 25.6 23.2 27.9
DRY DENSITY 85.9 89.0 88.6 88. 4 84.7 86.1

TEST RESULTS

Material Description

Maximum dry density = 89.9 pcf

Optimum moisture = 27.9 %

CLAY (CH), dark brownish grey, high plastic

Remarks:

Project No. 2005012477 Client: Ameren Services
Project: Sioux Plant UWLF

e Source: Composite #1 Sample No.: 1

Checked by: KEK

REITZ & [JENS, INC.

CONSULTING ENGINEERS

Title: P.E.

Figure




MOISTURE-DENSITY TEST REPORT

REITZ & [JENS, INC.

CONSULTING ENGINEERS

96 Curve No.
\ ZAV SpG Composite #2
\ 2.68
\ Test Specification:
94 \ ASTM D 698-00a Method A Standard
\ Preparation Method
5 92 \ Hammer Wit. 5.51hb.
g \ _
= I \ \ Hammer Drop 12in.
@ \ \ Number of Layers three
S J \| |\ Blows per Layer 25
g 90 Mold Size 03333 cuft.
\ \ Test Per'formed on Material .
Passing No.4 Sieve
\ NM LL 7 Pl 53
88 Sp.G. (ASTM D 854) 2,68
%>No.4 %<No0.200
\ USCS CH AASHTO
86 \ Date Sampled
15 20 25 30 35 40 45 Date Tested 11/30/2006
Water content, % Tested By RTH
TESTING DATA
1 2 3 4 5 6
WM + WS 8.14 8. 37 8. 47 8.51 8. 45
WM 4,58 4.58 4.58 4.58 4.58
WW + T #1 263. 15 283.93 292. 87 345. 45 276. 48
WD + T #1 225. 29 238.00 242. 29 279. 31 220. 62
TARE #1 41. 32 41.01 40. 67 41. 13 39. 44
WW + T #2 303. 06 263. 55 289.01 277. 83 310. 28
WD + T #2 257.81 221.50 238. 80 224.74 245. 88
TARE #2 38.09 40. 50 40. 68 33.44 40. 83
MOISTURE 20.6 23.3 25.2 27.8 31.1
DRY DENSITY 88.6 92.2 93.2 92.3 88.6
TEST RESULTS Material Description
Maximum dry density = 93.2 pcf CLAY (CH), brownish grey, high plastic
Optimum moisture = 25.5 % Remarks:
Project No. 2005012477 Client: Ameren Services
Project: Sioux Plant UWLF
e Source: Composite #2 Sample No.: 1 Checked by: KEK
Title: P.E.

Figure




MOISTURE-DENSITY TEST REPORT

96 Curve No.
\ ZAV SpG Composite #3
2.68
Test Specification:
94 \ ASTM D 698-00a Method A Standard
\
VAR N
/ \ \ Preparation Method
wg 92 - \ Hammer Wit. 55 IP.
= / \ \ Hammer Drop 12in.
@ / Number of Layers three
3 \ Blows per Layer 25
£ 9 \\ C Mold Size 03333 cuft.
» \ Test Per'formed on Material .
Passing No.4 Sieve
N NM LL 74 PI 52
88 Sp.G. (ASTM D 854) 2,68
%>No.4 %<No0.200
USCS CH AASHTO
86 Date Sampled
185 210 235 26.0 28.5 31.0 33.5 Date Tested 01/04/2007
Water content, % Tested By RTH & JIP
TESTING DATA
1 2 3 4 5 6
WM + WS 8. 45 8. 47 8. 50 8.31 8. 25 8.43
WM 4.58 4.58 4.58 4.58 4.58 4.58
WW + T #1 194. 00 316. 52 260. 48 264. 54 243. 20 203. 25
WD + T #1 157. 16 255. 84 213.62 222.02 206. 94 170. 45
TARE #1 33. 44 40. 79 36. 76 41. 32 39. 49 43. 56
WW + T #2 188. 67 327.15 256. 33 236. 54 284.92 225.18
WD + T #2 154. 79 263. 05 211.19 198. 89 241.90 188. 29
TARE #2 40. 94 39. 77 40. 76 36.31 40. 90 43. 48
MOISTURE 29.8 28.5 26.5 23.3 21.5 25.7
DRY DENSITY 89.5 90.9 93.0 90.7 90.6 91.9
TEST RESULTS Material Description
Maximum dry density = 93.1 pcf CLAY (CH), brownI to greyish brown, high
plastic
Optimum moisture = 26.2 % Remarks:
Project No. 2005012477 Client: Ameren Services
Project: Sioux Plant UWLF
e Source: Composite #3 Sample No.: 1 Checked by: KEK
Title: P.E.

REITZ & [JENS, INC.

CONSULTING ENGINEERS

Figure




MOISTURE-DENSITY TEST REPORT

Dry density, pcf

111 Curve No.
ZAV SpG Composite #4
2.68
06 Test Specification:
! \ ASTM D 698-00aMethod A Standard
\ Preparation Method
101 \\ Hammer Wit. 5.51hb.
i \\ \ Hammer Drop 12in.
\ Number of Layers three
\ Blows per Layer 25
96 \ { Mold Size 03333 culft.
\\ Test Performed on Material
\ Passing No.4 Sieve
N
\
N NM LL 54 Pl 34
o1 Sp.G. (ASTM D 854) 2,68
\ %>No.4 %-<No0.200
\ USCS CH AASHTO
N
86 \\ Date Sampled
N
12 17 22 27 32 37 42 Date Tested 11/26/2006
Water content, % Tested By RTH
TESTING DATA
1 2 3 4 5 6
WM + WS 8. 49 8.63 8. 66 8. 55 8. 38
WM 4,58 4,58 4,58 4,58 4,58
WW + T #1 328.58 243. 66 204. 74 240. 86 219.73
WD + T #1 264.13 204. 35 174. 65 207.13 192. 82
TARE #1 38. 09 40. 84 37.37 40. 24 40. 70
WW + T #2 289. 27 238. 68 211. 86 246. 80 213.52
WD + T #2 234.21 200. 20 181. 11 212.73 187. 26
TARE #2 41. 32 39.73 40. 58 41. 04 40.71
MOISTURE 28.5 24.0 21.9 20.0 17.8
DRY DENSITY 91.3 98.0 100. 4 99. 2 96. 8

TEST RESULTS

Material Description

Maximum dry density = 100.4 pcf

Optimum moisture = 21.7 %

CLAY (CH) brown, with trace silt, med-high

Project No.
Project:

2005012477 Client:
Sioux Plant UWLF

e Source: Composite #4

Ameren Services

Sample No.: 1

REITZ & [JENS, INC.

CONSULTING ENGINEERS

plastic
Remarks:
Checked by: KEK
Title: P.E.

Figure




MOISTURE-DENSITY TEST REPORT

REITZ & [JENS, INC.

CONSULTING ENGINEERS

105 Curve No.
ZAVG%pG Composite #5
03 Test Specification:
L ASTM D 698-00a Method A Standard
Vi
/ Preparation Method
5 101 / Hammer Wit. 5.51hb.
a \ )
- Hammer Drop 12in.
E / \ ° Number of Layers three
3 /’ Blows per Layer 25
= / Mold Size 03333 cuft,
O 99 7
dl Test Performed on Material
Passing No.4 Sieve
NM LL 42 Pl 22
97 Sp.G. (ASTM D 854) 2,68
%>No.4 %-<No0.200
USCS CL AASHTO
95 Date Sampled
10.5 13.0 15.5 18.0 20.5 23.0 25.5 Date Tested 11/29/2006
Water content, % Tested By RTH
TESTING DATA
1 2 3 4 5 6
WM + WS 8. 67 8. 69 8. 65 8.50 8.31
WM 4.58 4.58 4.58 4.58 4.58
WW + T #1 256. 14 282. 53 321.53 218. 32 259. 39
WD + T #1 216. 18 241. 82 275. 55 191. 99 233.30
TARE #1 40.78 43. 58 34.57 34. 86 44.21
WW + T #2 248. 79 270. 95 206. 35 263.79 264. 75
WD + T #2 209. 55 231.74 178.70 232. 06 237.91
TARE #2 37.18 43. 60 35. 06 43. 56 43.78
MOISTURE 22.8 20.7 19.2 16.8 13.8
DRY DENSITY 100.0 102.2 102.5 100.7 98.3
TEST RESULTS Material Description
Maximum dry density = 102.5 pcf CLAY (CL), brown, silty
. . _ o
Optimum moisture = 19.9 % Remarks:
Project No. 2005012477 Client: Ameren Services
Project: Sioux Plant UWLF
e Source: Composite #5 Sample No.: 1 Checked by: KEK
Title: P.E.

Figure




MOISTURE-DENSITY TEST REPORT

REITZ & [JENS, INC.

CONSULTING ENGINEERS

112 Curve No.
\ ZAV SpG Composite #6
2.68
Test Specification:
107 ASTM D 698-00a Method A Standard
\
\ Preparation Method
S 102 ’—a\‘ \ Hammer Wt. 55 Ib.
= / L \ Hammer Dro 12in.
2 y \ \ p
@ P \ Number of Layers three
3 \ Blows per Layer 25
g o \ Mold Size 03333 cuft.
\ \ Test Per'formed on Material .
\ Passing No.4 Sieve
\
» \ NM LL 40 PI 18
92 N Sp.G. (ASTM D 854) 268
%>No.4 %<No0.200
USCS CL AASHTO
87 \\\ Date Sampled
8 13 18 23 28 33 38 Date Tested 12/26/2006
Water content, % Tested By JIP& RTH
TESTING DATA
1 2 3 4 5 6
WM + WS 8.36 8. 64 8. 68 8. 60 8.49 8.53
WM 4,58 4,58 4.58 4.58 4.58 4.58
WW + T #1 159. 09 249, 57 401. 17 373.73 311. 04 174. 18
WD + T #1 144. 84 215. 57 337.96 308. 58 253. 44 155. 20
TARE #1 43. 58 43. 66 40. 84 36.76 37.73 43. 48
WW + T #2 169. 78 345. 50 382.75 375.78 290. 25 149. 27
WD + T #2 154. 45 295. 15 322.01 311. 16 236. 93 134. 18
TARE #2 43. 60 40.70 40. 24 40. 94 37.31 43. 56
MOISTURE 14.0 19.8 21. 4 23.9 26.7 16.8
DRY DENSITY 99.5 101.7 101.3 97.3 92.6 101.4
TEST RESULTS Material Description
Maximum dry density = 102.6 pcf CLAY (CL), brown, silty
Optimum moisture = 19.3 % Remarks:
Project No. 2005012477 Client: Ameren Services
Project: Sioux Plant UWLF
e Source: Composite #6 Sample No.: 1 Checked by: KEK
Title: P.E.

Figure




MOISTURE-DENSITY TEST REPORT

Dry density, pcf

111 Curve No.
ZAV SpG Composite #7
\ 2.68
Test Specification:
106 \\ ASTM D 698-00aMethod A Standard
\
\ Preparation Method
101 ,/‘-\Q\ \\ Hammer Wit. 5.51hb.
\ \ Hammer Drop 12in.
7 \ \ Number of Layers three
\ Blows per Layer 25
96 . Mold Size .03333 cu.ft.
L N \\ Test Performed on Material
Passing No.4 Sieve
\
\‘. \\ NM LL 36 Pl
o1 i Sp.G. (ASTM D 854) 2,68
\ %>No.4 %<No0.200
\\ USCS CL AASHTO
86 \\\ Date Sampled
6 11 16 21 26 31 36 Date Tested 11-30-2006
Water content, % Tested By RTH
TESTING DATA
1 2 3 4 5 6
WM + WS 8. 65 8. 47 8.58 8.51 8. 56 8. 17
WM 4,58 4,58 4,58 4,58 4,58 4,58
WW + T #1 344. 04 327.90 314.93 388. 66 307. 05 142. 97
WD + T #1 292.51 266. 10 263. 40 319. 36 266. 39 131. 56
TARE #1 40. 58 37.93 40. 63 37.58 40. 88 35. 05
WW + T #2 292. 23 284. 49 289.12 362. 27 322.88 149. 80
WD + T #2 249. 29 232.13 242. 77 298. 96 279. 97 138. 70
TARE #2 40. 84 39.73 40. 76 41. 35 40.71 34.64
MOISTURE 20.5 27.1 23.0 24.6 18.0 11.2
DRY DENSITY 101. 3 91.8 97.5 94. 6 101. 2 96. 8

TEST RESULTS

Material Description

Maximum dry density = 101.9 pcf

Optimum moisture = 19.7 %

CLAY (CL), brown, silty

Remarks:

Project No.
Project:

2005012477 Client:
Sioux Plant UWLF

e Source: Composite #7

Ameren Services

Sample No.: 1

REITZ & [JENS, INC.

CONSULTING ENGINEERS

Title: P.E.

Checked by: KEK

Figure




MOISTURE-DENSITY TEST REPORT

REITZ & [JENS, INC.

CONSULTING ENGINEERS

94 Curve No.
\ ZAV SpG Composite #8
2.68
Py \ o
92 Y\ \ Test Specification:
/ N\ N ASTM D 698-00a Method A Standard
/ \
/ \ \
\ Preparation Method
5 90 N\ Hammer Wit. 5.51b.
<] / \ AN :
o I N\ Hammer Drop 12in.
g P N Number of Layers three
@ °
° \p Blows per Layer 25
= / N i
® ‘\. \\ Test Performed on Material
\ N Passing No.4 Sieve
NM LL 80 Pl 58
86 Sp.G. (ASTM D 854) 268
%>No.4 %<No0.200
USCS CH AASHTO
84 Date Sampled
23 25 27 29 31 33 35 Date Tested 01/04/2007
Water content, % Tested By RTH & JIP
TESTING DATA
1 2 3 4 5 6
WM + WS 8.42 8. 39 8.43 8. 44 8.42 8.24
WM 4.58 4.58 4.58 4.58 4.58 4.58
WW + T #1 201. 74 319.72 208. 06 320. 62 322.96 167. 85
WD + T #1 161. 42 261. 94 168. 22 254. 40 259. 09 140. 82
TARE #1 35.08 40. 47 35.05 37. 40 40.70 34. 64
WW + T #2 183. 57 322.42 204. 58 318. 65 301.78 179. 22
WD + T #2 147. 80 263. 47 165. 21 252. 84 242. 23 149. 81
TARE #2 34.88 40. 80 34.91 40. 63 40. 83 34. 89
MOISTURE 31.8 26.3 30.1 30.8 29.4 25.5
DRY DENSITY 87.4 90.5 88.8 88.6 89.0 87.5
TEST RESULTS Material Description
Maximum dry density = 92.5 pcf CLAY (CH), brown to greyish brown, high
plastic
. . _ o
Optimum moisture = 27.6 % Remarks:
Project No. 2005012477 Client: Ameren Services
Project: Sioux Plant UWLF
® Source: Composite #3 Sample No.: 1 Checked by: KEK
Title: P.E.

Figure




MOISTURE-DENSITY TEST REPORT

REITZ & [JENS, INC.

CONSULTING ENGINEERS

99 \ Curve No.
\ ZAV SpG Composite #9
\ 2.68
Test Specification:
97 \ ASTM D 698-00a Method A Standard
/ \
/ \ \ Preparation Method
5 95 Hammer Wit. 5.51hb.
= \ \ Hammer Drop 12in
= .
@ I Number of Layers three
S '\ \ Blows per Layer 25
E o3 / \ \ Mold Size 03333 cudt.
/ L Test Performed on Material
/r \ Passing No.4 Sieve
J \ NM LL 61 Pl 41
o1 \ Sp.G. (ASTM D 854) 268
%>No.4 %<No0.200
\ USCS CH AASHTO
89 \ Date Sampled
11 16 21 26 31 36 41 Date Tested 12/04/2006
Water content, % Tested By RTH
TESTING DATA
1 2 3 4 5 6
WM + WS 8.52 8.33 8. 26 8.13 8.50 8. 56
WM 4.58 4.58 4.58 4.58 4.58 4.58
WW + T #1 294, 07 325. 99 308. 32 334.93 300. 99 344.94
WD + T #1 247. 63 277.78 264. 93 293.18 246. 27 283.51
TARE #1 40. 84 40. 80 36.76 40. 28 40. 84 40.79
WW + T #2 326. 88 311. 62 298. 86 336. 40 298. 69 341. 95
WD + T #2 274. 00 266. 16 257. 22 294. 42 243. 80 281. 67
TARE #2 37.93 40. 68 40. 88 41. 32 40. 30 40. 84
MOISTURE 22. 4 20.3 19.1 16.5 26.8 25.2
DRY DENSITY 96. 6 93.6 92.7 91.4 92.8 95.4
TEST RESULTS Material Description
Maximum dry density = 96.9 pcf CLAY (CH), brownish grey, moderately high
_ _ plastic, trace silt
Optimum moisture = 23.2 % Remarks:
Project No. 2005012477 Client: Ameren Services
Project: Sioux Plant UWLF
® Source: Composite #9 Sample No.: 1 Checked by: KEK
Title: P.E.

Figure




MOISTURE-DENSITY TEST REPORT

105 Curve No.
ZAV Sp Composite #10
2.68
Test Specification:
103 N[ | ASTM D 698-00aMethod A Standard
\
~ Preparation Method
wg 101 \ Hammer Wit. 55 IP.
= \\ Hammer Drop 12in.
@ /' Yo Number of Layers three
3 // Blows per Layer 25
E 9 o Mold Size 03333 cudt.
o - Test Performed on Material
Passing No.4 Sieve
NM LL 42 Pl 25
97 Sp.G. (ASTM D 854) 2,68
%>No.4 %<No0.200
USCS CL AASHTO
95 Date Sampled
12 14 16 18 20 22 24 Date Tested 12/26/2006
Water content, % Tested By RTH & JIP
TESTING DATA
1 2 3 4 5 6
WM + WS 8. 65 8. 65 8. 60 8.43 8. 34
WM 4,58 4,58 4,58 4,58 4,58
WW + T #1 127. 16 309. 62 313.73 329. 25 331.10
WD + T #1 109. 88 262.10 270. 22 288. 02 293. 95
TARE #1 30.58 37.58 39.77 40. 78 40. 24
WW + T #2 125. 33 294. 21 324. 38 333. 49 263. 89
WD + T #2 108. 68 250. 01 278. 40 291. 30 234.78
TARE #2 34.88 40. 67 34.57 37.31 36. 31
MOISTURE 22.2 21.1 18.9 16. 6 14.7
DRY DENSITY 99.9 100. 8 101.5 99.0 98. 4
TEST RESULTS Material Description

Maximum dry density = 101.6 pcf
Optimum moisture = 19.5 %

CLAY (CL), brown, silty

Remarks:

Project No. 2005012477 Client: Ameren Services

Project: Sioux Plant UWLF

® Source: Composite #10 Sample No.: 1 Checked by: KEK
Title: P.E.

REITZ & [JENS, INC.

CONSULTING ENGINEERS

Figure




MOISTURE-DENSITY TEST REPORT

104.0 Curve No.
\ ZA;/esspG Composite #7.a
7 \ ' -
] \ Test Specification:
1015 7 \ ASTM D 698-00aMethod A Standard
v \
\ \
\ Preparation Method
S 99.0 \ Hammer Wit. 5.51b.
2 \ :
- Hammer Drop 12in.
@ \ Number of Layers three
3 Blows per Layer 25
8 o5 Mold Size 03333 culft,
\ \\ Test Performed on Material
\, Passing No.4 Sieve
‘ \
\ NM LL 30 PI 7
94.0 Sp.G. (ASTM D 854) 2,68
\ %>No.4 9%<N0.200
\ uscs ML  AASHTO
915 \ Date Sampled
8 13 18 23 28 33 38 Date Tested 01/02/2007
Water content, % Tested By JIP
TESTING DATA
1 2 3 4 5 6
WM + WS 8.52 8. 55 8. 63 8.53 8.41
WM 4,58 4.58 4,58 4,58 4,58
WW + T #1 152. 29 134. 87 134.02 133. 39 129. 53
WD + T #1 126. 76 114.53 116. 46 118. 27 116. 13
TARE #1 21.80 22.25 22.26 22.44 22.07
WW + T #2 165. 77 151. 01 152. 42 144. 56 133. 37
WD + T #2 137.77 127. 80 130.73 126. 82 119. 88
TARE #2 22.30 22.29 22.30 22.04 21.79
MOISTURE 24.3 22.0 19.3 16. 4 14.0
DRY DENSITY 95.1 97.6 101.8 101.9 100. 8

TEST RESULTS

Material Description

Maximum dry density = 102.3 pcf

Optimum moisture = 18.0 %

SILT, (ML) brown, slightly clayey with very
fine sand

70% Composite #7 with 30% silty fine sand

Remarks:

Project No.
Project:

2005012477 Client:
Sioux Plant UWLF

Ameren Services

e Source: Composite#7(70%) & silty fine Sample No.: 1

70% Composite #7 with 30% silty fine sand

Checked by: KEK

REITZ & [JENS, INC.

CONSULTING ENGINEERS

Title: P.E.

Figure




MOISTURE-DENSITY TEST REPORT

REITZ & [JENS, INC.

CONSULTING ENGINEERS

100 Curve No.
N ZAV SpG Silty Fine Sand
y, J \ 2.68 -
08 / ° \ Test Specification:
/ » \ ASTM D 698-00a Method A Standard
/
/ \
/ \ \ Preparation Method
5 96 \ Hammer Wit. 5.51hb.
ol \ -
é‘ / \ Hammer Drop 12in.
@ \ \ Number of Layers three
3 \ Blows per Layer 25
E o ‘ Mold Size 03333 cuft.
\\ \ Test Per'formed on Material .
Passing No.4 Sieve
NM LL Pl
92 Sp.G. (ASTM D 854) 2,68
\ %>No.4 9%<N0.200
\ USCS AASHTO
90 \ Date Sampled
4 9 14 19 24 29 34 Date Tested 01/02/2007
Water content, % Tested By JIP
TESTING DATA
1 2 3 4 5 6
WM + WS 8.04 8.51 8.41 8. 36 8.24
WM 4.58 4.58 4.58 4.58 4.58
WW + T #1 131. 20 177. 62 171.70 226. 85 210. 00
WD + T #1 122. 87 153. 38 151. 99 202. 17 191. 64
TARE #1 35.16 35.03 34. 96 43. 60 43.78
WW + T #2 155. 40 182. 58 165. 78 218. 14 201. 57
WD + T #2 145. 88 157. 25 147. 12 194. 61 184. 18
TARE #2 34. 96 35.06 34. 86 44.21 43. 66
MOISTURE 9.0 20.6 16.7 15.6 12.4
DRY DENSITY 95.2 97.8 98. 4 98.1 97.7
TEST RESULTS Material Description
Maximum dry density = 99.6 pcf SAND (SM) light brown, silty, fine grained
Optimum moisture = 16.9 % Remarks:
Project No. 2005012477 Client: Ameren Services
Project: Sioux Plant UWLF
® Source: Silty Fine Sand Sample No.: 1 Checked by: KEK
Title: P.E.

Figure




REITZ & JENS, INC.

Appendix 5

RESULTS OF FLEXIBLE-WALL
HYDRAULIC CONDUCTIVITY TESTS
ON COMPACTED COMPOSITE SAMPLES




Ameren - S ~ower Plant
Utility Waste ‘Disposal Area

Test Pit Summary Table

Standard Proctor Permeability Sample
Maximum Dry Density Optimum Moisture Dry Density Moisture
Composite # USCS Class | Liquid Limit [ Plastic Index (ASTM D-698) pcf (ASTM D-698) {pcf) Content k (cm/sec)
1 CH 85 62 89.9 27.9% 90,7 29 3% 1.5E-09
2 CH 77 53 93.2 25.5% 937 27.1% 2.2E-09
3 CH 74 52 93.0 26.3% 927 28.2% 1.9E-09
4 CH 54 34 100.4 21.7% 1005 23.8% 3.0E-09
5 cL 42 22 1025 19.6% 1037 20 6% 2.7E-08
6 cL 40 18 101.7 20.2% 042 26.5% 1.7E-08
7 cL 36 14 101.7 19.5% 96.1 250% 23E-07
8 CH 80 58 90.6 26.5% 913 27 8% 3.6E-09
9 CH 61 41 96.9 23.2% 95.2 26.5% 2.8E-09
10 CL 42 25 101.6 19.4% 992 22 3% 1.6E-08
;ﬁfﬁ’ %ﬂ;gﬁ:ifaﬁ; cL 30 23 102.3 18.0% 98.1 23.6% 4.5E-07
Silty Fine Sand ML 99.6 16.9% 99.7 19.1% 2.5E-05
11212007 Reitz Jens, Inc.
Sheet 1 of 1

Sioux UWLF Test Pit Summary Table xis



Ameren, Soiux UWLF

Project # 2005012477
Compostite #1
Hydraulic Conductivity

Soil Conditions

Test Information

Pre-test conditions Post-test Conditions a (cm*2)= 0.19685
Wet Density = 117.3 (Ibs/ft"3)[ Wet Density = 116.8 (Ibs/ft"3) L (cm)=  8.359563
% Moisture = 29.3% % Moisture = 35.0% A (cm"2)= 20.662032
Dry Density = 90.7 (Ibs/ft"3) | Dry Density = 86.5 (Ibs/ftA3)
Base Burette Top Burette
Cell Burette Distance Distance Total Head Weighted Uncorrected Hydraulic| Correction | Corrected Hydraulic
Date Time Elapsed Time Reading Reading |from Datum| Reading |from Datum|Across Sample | Temperature Average Temp Conductivity Factor Conductivity
(seconds) (ml) (mh) (cm) (ml) {cm) (cm of water) (°C) (°C) (cm/sec) (cm/sec)
12/27/2006 9:05 0 10.7 10.00 27.200 0.00 78.000 240.770 209
13:50 17100 10.8 9.93 27.556 0.06 77.695 240.110 21.7 21.30 6.40E-09 0.9693013 6.20E-09
12/28/2006 8:00 82500 11.0 9.81 28.165 0.1 77.441 239.246 201 20.98 3.06E-09 0.9766988 2.99E-09
13:30 102300 10.9 9.81 28.165 0.14 77.289 239.094 22.7 21.06 2.72E-09 0.9748066 2.65E-09
12/29/2006 8:30 170700 11.2 9.73 28.572 0.18 77.086 238.484 20.2 21.22 2.23E-09 0.9711948 2.16E-09
1/2/2007 8:30 516300 11.7 9.56 29.435 0.48 75.562 236.096 19.7 20.37 1.51E-09 0.9912832 1.50E-09




Permeability (cm/sec)
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Date

Hydraulic Conductivity (ASTM-D 5084)
Flow Rate Calculation

Job--me--- Prnicre Sonse Losnr”

Location- =

Sample--- Coyposts # | =

Depthe---- =
Cell No. 3

Cell Base Top
Pressure Pressure Pressure

(p.s.i.) (p.s.i.) (p.s.i)
| 72.7 | 850 187.7]

Time Elapsed Cell Base Top

Top Base
Time Reading Reading Reading Head Head h Hyd.
Minutes ML ML ML CM : CM CM  Temp. Gradient
122706 | 9.05 o [0 | 19.00| P.os ' Zos
13i50 | 285 |/10.75 | 993 | gt 207
12-28-06 | 8. yy 1375 1.0 4 §/ 12, [/ 201
330 | (105 .35 |T,81 | o4 22.7
j1-29-00 | 830 | 234 )lzo 493 | 043 20.2
200 | 830 | B0 |y |Fse | 0.« /4.7
Temp. Hyd.
axlL t (sec) 2xAxt al/2At h1 h2 In(h1/h2) K Cor. K -Cor. | Gradient




rovi.  /12/98

trixSTUP.dwg

TRIAXIAL CELL SETUP & TAKEDOWN
Project %ft(ﬁz{?&) {Zw}r, %WLF Date //«Zoo,/%
Sample %)qu’/f 7/ Depth STanslad ?roe‘/z/ 4 2P Muibes
Description ()MV [0#),. Brows) {é)"ﬁk} 5 /VLD;A ?/W
Type of TestM &'\z/ Confining 'F’réssure Differential
Cell Number > Saturate 4€fore> after Consolidation
Number of Membranes 2 Filter Strips Yes@ LENGTH CHANGE
STRAIN GAUGE at setup
MOISTURE CONTENT i ,
at saturation start
INITIAL FINAL
Tare_No. | _M34_ 3 at consolidation start —
Wet Wt. + Tare | 2348 ggz@ _
Dry Wt. + Tare | 77.42 445 at axial load start -
Wt. Water V. L
Tare Wt | 2237 2193
Dry Soil Wt. MASS PROPERTIES
Moisture % | 29,173 29, 488 Wt. Tube + Soil gm.
Avg. w 7% 29,3704 Wt. Tube gm.
Wt. Soil | 29.¢4/ gm.
Tube Diameter in.
Sample Length in
SPECIMEN DIMENSIONS  in. / mm. tube length in.
HEIGHT DIAMETER fop trim n.
bottom trim in.
Initial Final Initial Final total trim in.
sample length in.
1 | 30235 | 22880 | T Zow 22,75 | | Density constant
2 132210 2.2925 M /9w 2 0165 4.85/(0°2 * 1)
3 | 32170 3,244? B__/.49/0 Zfoqzﬁvg Wet Density pcf.
.. B2l 2. 00433 s
AVG: | 3229 2 3953 é',Zi’;’f{ 5, 129107 Dry Density pef.
9,6007 ﬂ'_ZD'B”
Description After Test VA %M/M' ?Z?ﬂf ANAAA v
A M, = 2 4o m, <70 28
e 0.8
Az ol
Remarks ?ﬁwiﬁ <1173 Kot 1676
)Aom‘ -:7‘0'7 v:.w-\ 3@,(
an = 293 Dot 35.9
Failure Sketch
Trimmed By _@__
Trimmed Date  J[-22-0k
"Setup By . é@_—é
Setup Date  __l/-28¢6
Taken Down By R
Take Down Date -

REITZ & JENS, INC. Consulting Engineers



Pperpo S LT

TRIAXIAL CELL SATURATION & BETA FACTOR

PROJECT
SAMPLE /”W,WX/? #/ DEPTH
INITIAL CELL PRESSURE /(0 START DATE _ /2806
INITIAL PORE PRESSURE 0.0 - CELL NUMBER 3
INITIAL TRANSDUCER READING __ 2/, TRANSDUCER NUMBER — %
CHANGE IN PRESSURE
Transducer Constant
TRIAL | TRIAL BASE CELL | TRANS— | oof TRANSDUCER BETA
DATE TME | BURETTE |PRESSURE| DUCER | &= [READING [PRESSURE | FACTOR
READING READING CHANGE | CHANGE
(1) (2) (2/1)
(2-5-0L 0 2.0Y i, 0.2
4 (.0 ns.3 5 n 4 & 292
2 0.0 75,3 | £, 4 b 092
9 76-0 7%.3 59 9. ¢ 272
g 6.0 75 3 g0 4, & o092
Cotreve o {Sbpats |
1Z2-3 -0¢ Y Y 260 | .
z 8lo | 807 | 50 e | oIt
9 8/0 8JI7 _‘570 ¢/lé 292
8 Rlo | 2.7 5.0 o0 o7z
e 5| Sat,
24 2 z.32 | 8lo | &5
{ 2.0 8. | sso 4.7 X
2 ) 8.2 2.0 8. 0.7
“ 86.2 5.0 €. o
3 Y 8-t 5.0 o7 2.79
[2-2¢- 00 o 8.90 40,0 84 %
{ #s. 0 2¢.z 5.0 4.4 ©:.940
z 75.0 3.2 .0 4l 0.92
Y 45,0 84.3 .0 4, 0.92
) #5.0 #4.3 5.0 Y e 0:92.
REITZ & JENS, INC. Consulting Engineers  sheet of

|



TRIAXIAL CELL CONSOLIDATION TEST
PROJECT Ao Sy  LeILF |

SAMPLE Wﬂ"f‘ﬁﬂ / DEPTH

CONSOLIDATION CELL PRESSURE 4&-() CELL NUMBER £

CONSOLIDATION PORE PRESSURE 3{0

DATE | TIME |BURETTE | DELTA | ooivs | DELTA| TEMP | REMARKS

. READING | VOLUME | volLUME TIME
\\@L}w BRI AN NS o ey @O0
%ﬂ 2.96 {019 | ot | 1
9 Zb 00| p 194 | 28
L3 7.85 | 601 | 045 | 5
N 10:41 1 1,85 .06 | 015 /
NI W [o:42 | 7.87 2.0t 1l oL Z Lt B0
n (04 |48 - |pov | pin | &
’ (0:498 | 182 [ s.or | o8 | O
(065 | 280 | oot| pzo | 15 ot 8.5
0o 1113 s.02| o.27e-| 3D
(240|172 _|o.oc | ©0.28 | g0
x40 | 9.48 704 | 0.3v] 148
/625 | 7.58 0.0 | 0,42 | 345 :
. o0 |7:53 | 932 lpoe | O0.08 | 12nz )y
¥ | 305 | dre |p.ot | 004 1575 '
A lizp | 1.24 100t | 000 | /79
Y| lz-2-6 | 820 1.1/ o1% | 0.8 |21w
1222|730 | 309 | o] | /00 | Y 29 Ces/ 9.3
1508 | €95 | 0.05 | .05 Hegs ott 9.57
2240 8.7¢ 0.01 1.0 |sv40
iy (1337 | ¥ 96 |- oo od |e329 | | o oo
/e | sg2e | ¥ <Y | 0B | 1z |7422 wdf fo0.0
12/z6 | 740 | 897

-0.1_{ 1.0l |9%00 cell  Jo.o
12f27 | 4o | 398 | p.01 | o.0L

REITZ & JENS, INC. Consulting Engineers  sheet .
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Ameren, Soiux UWLF

Project # 2005012477

Compostite #2

Hydraulic Conductivity

Soil Conditions

Pre-test conditions

Post-test Conditions

Wet Density = 119.0 (Ibs/ft"3)

% Moisture = 27.1%

Dry Density = 93.7 (Ibs/ft"3)

Wet Density = 119.1 (Ibs/ftA3)

% Moisture = 31.7%
Dry Density = 90.4 (Ibs/ft*3)

Test Information

a (cm*2)= 0.19685
L (cm)= 97176167
A (cm*2)= 20.468077

Base Burette Top Burette
Cell Burette Distance Distance Total Head Weighted Uncorrected Hydraulic| Correction | Corrected Hydraulic
Date Time Elapsed Time Reading Reading |from Datum| Reading |from Datum| Across Sample | Temperature Average Temp. Conductivity Factor Conductivity

{seconds) (mi) (ml) (cm) (ml) (cm) (cm of water) °C) (°C) (cm/sec) (cm/sec)

1/5/2007 7:40 0 14 10.00 27.200 0.00 78.000 290.017 213
13.05 19500 1.5 9.84 28.013 0.06 77.695 288.900 22.4 21.85 9.25E-09 0.9566877 8.85E-09
1/6/2007 10:00 94800 1.8 9.63 29.080 0.12 77.390 287.528 207 21.61 4.25E-09 0.9621193 4.09E-09
1/7/2007 9:50 180600 19 9.50 29.740 0.20 76.984 286.461 204 21.11 3.19E-09 0.9737855 3.11E-09
1/8/2007 8:00 260400 20 9.43 30.096 0.28 76.578 285.699 205 20.91 2.69E-09 0.9785101 2.63E-09
1/9/2007 7:30 345000 21 9.35 30.502 0.36 76.171 284.886 20.8 20.84 2.42E-09 0.9799897 2.37E-09
1/10/2007 7:45 432300 22 9.29 30.807 0.45 75.714 284.124 20 20.75 2.22E-09 0.9821063 2.18E-09




Hyd. Cond. (cmi/sec)
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Flow Rate Calculation

Hydraulic Conductivity (ASTM-D 5084)

JODmenae Areso lolF
Location- o a=
Sample--- Coayaihs & : =
Depth----- =
Cell No. /
Cell Base Top
Pressure Pressure Pressure
(p.s.i.) (p.s.i.) (p.s.i.)
/ | 834 [75p | 784 |
Date . Time Elapsed Cell Base Top Top Base
Time Reading Reading Reading Head Head h Hyd.
Minutes ML ML ML CM CM CM Temp. Gradient
500 | o S | (35 | towe | 200 203
(305 325 | Jiso | 984 | 0.0b 22,4
[-e09 |Ip:oo | /562 | [[80 |63 |0.(Z- 20.7
_N-07 19150 Zo0l0_ /92 |9.50 |2.20 20,4
507 |8:00 | 434p 2,00 |2.43 |©.28 205
[-5-07 | 7:3) 5750 |2./0 135 6.3 0.8
[-10-0) |15 (7205 |2.45 |9.29 |pes 20.0
Temp. Hyd.
axL t (sec) 2xAxt al/2At h1 h2 In(h1/h2) K Cor. K -Cor. | Gradient




trixSTUP.d¥g  revisea .,12/98

TRIAXIAL CELL SETUP & TAKEDOWN

Project AW 5!:314?& Dgte [ 2-2C-06
Sample éﬁ’w{ﬂf # ’7" Depth é»f‘ /27’, MW‘%}%?@@ . 67‘4&9/ /ad‘d
Description Wﬂ(é%; RF'JWAJ

: - [}
Type of Test_wi'___mnﬂning Pressure Differential 5:Pff

Cell Number I Soturcte after Consolidation
Number of Membranes Zwe__Filter Strips Yes @ LENGTH CHANGE
STRAN GAUGE ot setup 209
CcO . ' 2 2
MOlSTUREINmANLTENT AL at saturation start .52)
Tare_No. Y‘ID Y8 ‘K-(to at consolidation start jﬁ/__
‘Wet Wt. + Tare | 1I2.N6 148.08 | _ %y
Dry Wt. + Tare | 70/ 72 [23.7% at axial load start 722
Wt. Water | { |
Tare Wt | X492 | Y92 | 2540 MASS PROPERTIES
Dry Soil Wt.
Moisture Z | Z7.01 27 12 Wt. Tube + Soil gm.
Avg. w % 2706 Wt. Tube gm.
Wt. Soll gm.
Tube Diameter in.
Sample Length in
SPECIMEN DIMENSIONS - in. / mm. tube_length in.
HEIGHT DIAMETER top_trim in.
bottom trim in.
Initial Final - Initial - Final total trim in.
» : sample length in.
1 s | 38285 |1 | 9855 | 2 azs Density constant
7 | 3poss | 2.90 72 | M 19786 | 1.949% 285/0°2 * )| .
S-S Eok : ';;;330 : 1"?’%» 221%77;7_5 _Wet Density pef.
Avg. 9.‘:0’17;‘-’,” 3,7/7(./“7 5 82150 T 510440 Dry Density | pcf.
¢ 77 -
Description After Test : Fﬂ(/‘{/?’ 7 ?. 35S
TP = 23497
e ‘ _
Remarks /AV’%/ f“t i //q/ O ,/;m#({ X’,\. - /[7, /
YQA‘ ;%7 y’\nﬂ' = 40’4
2= 201 | “F= 5072

/618 657 Mo lor

Failure Sketch

Trimmed By

Trimmed Date 1—2_@

"Setup By g8
Setup Date 1 2-26-&2

Taken Down By
Take Down Date | o ————

PEIT7 2 FNS INCG. Consulting Engineers Sheet




TRIAXIAL CELL SATURATION & B_ETA FACTOR
PROJECT %MN Sows AWLE |

Comppnte H &

SAMPLE DEPTH
<_
INITIAL CELL PRESSURE ___ /(. START DATE __IZ2-23 ¢
INITIAL PORE PRESSURE /2. &2 CELL NUMBER ____/
INITIAL TRANSDUCER READING 0.5 TRANSDUCER NUMBER /“
CHANGE IN PRESSURE
) Transducer Constant
TRIAL TRIAL BASE CELL TRANS— CELL TRANSDUCER BETA
DATE TIME BURETTE |PRESSURE| DUCER DELTA READING |PRESSURE | FACTOR
READING READING CHANGE CHANGE
(1) (2) (2/1)
-7 -67) 0 H3(, 7210 | W5
/ 76.0 NG o ) 4.9 Z.7%
- 2640 5.4 5.0 Y 7.8
q 76,.0 75,4 s, 4.7 228
0 o |54 5.0 4.9 0.9
REITZ & JENS, INC. Consulting Engineers of .

Sheet
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TRIAXIAL CELL CONSOLIDATION TEST

PROJECT ﬁmm/ é@‘ Yo F

Comaite # 2

SAMPLE DEPTH
CONSOLIDATION CELL PRESSURE 80.5 CELL NUMBER
CONSOLIDATION PORE PRESSURE ___ /9.0
DATE | TIME |BURETTE | DELTA | oipa | DELTA | TEMP | REMARKS
READING | VOLUME | voLume TIME . :
le2 021335 | fo.00 0.
184 oA | |
282 0.2 25
7. 8[ 2, 4 15
[3:3¢ 9. 80 0.0 /
(13:37 | 7178 p.2L | 2
3:3% | 1.9 - o. 24| Y
13:43 19,73 .27 8
130|947 2.3/ 1 'S
9K\ 7.44 0.3 | 30
(% 1756 O 44 | &0 .
18: o 9.4 @ .59 | 125"
)-2-08 | 830 2 0o /.00 ||§35
/130 295 0% 1195
Vo) 402 820 8 35~ [ 18 |25
A 502 720 |24 82 $, /9 | 375
£
llf '
<IN
\ AU
y
REITZ & JENS, INC. Consulting Engineers  Sheet of
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Ameren, Soiux UWLF

Project # 2005012477
Compostite #3
Hydraulic Conductivity

Soil Conditions Test Information
Pre-test conditions Post-test Conditions a (cmh2)= 0.19685
Wet Density = 118.8 (Ibs/ft"3)] Wet Density = 118.4(lbs/ftA3) L (cm)=  8.541597
% Moisture = 28.2% % Moisture = 32.8% A (cm”"2)=  22.395469
Dry Density = 92.7 (Ibs/ft*3) | Dry Density = 89.2 (Ibs/ftr3)
Base Burette Top Burette
Cell Burette Distance Distance Total Head Weighted Uncorrected Hydraulic| Correction | Corrected Hydraulic
Date Time Elapsed Time Reading Reading [from Datum| Reading |from Datum | Across Sample Temperature | Average Temp. Conductivity Factor Conductivity
(seconds) (mh) (mh (cm) (ml) (cm) (cm of water) (°C) (°C) (cm/sec) (cm/sec)
12/18/2006 13:00 0 3.1 10.00 27.200 0.00 78.000 156.337 21.8
12/19/2006 8:50 71400 3.0 9.95 27.454 0.07 77.644 155.727 17.9 19.85 2.05E-09 1.0039204 2.06E-09
12/20/2006 7:55 154500 3.1 9.94 27.5056 0.17 77.136 1565.169 20.2 19.42 1.82E-09 1.0146012 1.85E-09
16:30 185400 3.2 9.93 27.556 0.21 76.933 154.915 203 19.56 1.85E-09 1.0111449 1.87E-09
12/21/2006 8:20 242400 33 9.90 27.708 0.26 76.679 154.508 20.9 19.80 1.82E-09 1.0050753 1.83E-09
12/22/2006 7:20 325200 3.3 9.84 28.013 0.34 76.273 153.797 20 19.97 1.89E-09 1.0010300 1.89E-09
12/22/2006 15:08 353280 3.5 9.86 27.911 0.40 75.968 153.594 20 19.97 1.88E-09 1.0009674 1.88E-09
12/22/2006 22:40 376800 3.4 9.83 28.064 0.40 75.968 153.441 20 19.97 1.86E-09 1.0009221 1.86E-09
12/23/2006 13:30 430200 3.5 9.83 28.064 0.46 75.663 153.137 207 20.02 1.80E-09 0.9997757 1.80E-09
12/24/2006 14:22 519720 3.5 9.80 28.216 0.58 75.054 152.375 207 20.14 1.85E-09 0.9969184 1.85E-09
12/26/2006 7:20 668400 3.4 9.76 28.419 0.72 74.342 151.460 20 20.18 1.78E-09 0.9957647 1.77E-09
12/27/2006 12:50 773400 3.6 9.72 28.622 0.83 73.784 150.698 21.2 17.44 1.78E-09 1.0663389 1.90E-09




Permeability (cm/sec)
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Flow Rate Calculation

Hydraulic Conductivity (ASTM-D 5084)

Jobeweenre i) Firase (POILI
Location- , =
Sample---Caprﬂf"ﬁg =
Depth----- =
Cell No. /2
Cell Base Top
Pressure Pressure Pressure
(p.s.i.) (p.s.i.) (p.s.i.)
80, 0 5.0 | 75,5
MeoTiunes 5] Q1.6 | w50 | 765
Date Time Elapsed Cell Base Top Top Base
Time Reading Reading Reading Head Head h Hyd.
Minutes ML ML ML CM CM CM  Temp. Gradient
121806 1308 o 3. 05| j6.o0 | ©0.00 208
170706 | 6:2D ltio | 300 | 795 | 0.07 /2.9
12-22-00 | 758G 257 |3.40 | 994 | 0.17 Zo.z.
' LB | 3272 |3 20 |93 | 0.2t 21,73
12-2-c | 8120 | HOHO | Z.20 | 41.96 |o.26 20.8
(Z-22-%| 220 |S4zo |2.20 [9.8Y |o.34 20.0
/508 5888 | 345 | 980 | 0.40
_ 22490 | 4,280 | z40 |4.82 | p40
L3 | 330 | 270 |3.50 | 953 | n.4¢ 20,7
R4 | /422 gLy [3.50] 756 | 05F
/2(z¢ | ?Yo (4o 240 |9+ | 032 20.0
00 1250 | 12890 | 355 |T.92 |0,83 Z12-
Temp. Hyd.
axL t (sec) 2xAxt alL/2At h1 h2 In(h1/h2) K Cor. K-Cor. | Gradient
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TRIAXIAL CELL SETUP & TAKEDOWN
rogect 8 Tre LIWLT oate I/ 2806
Sample _Coupeite 5 Depth Gtadn) Heocto 4 [23 mashes
Description /M//&ﬁi)/ ‘8/04“1
Type of Test éé/l W Confining .Préssure Differential
Cell Number A Saturate after Consolidation
Number of Membranes __2=_____Filter Strips Yes CN® LENGTH CHANGE
STRAIN GAUGE at setup __ &/
0 —
MOISTURE CONTENT at saturation start ___6__(.)__0___
INITIAL FINAL
Tare No. | 8% g4 at consolidation start Yl
Wet Wt. + Tare | /2.3/ /08,85 h Y77
Dry Wt. + Tare | 79.33 8473 at axial load start — ~ " T
Wi Water {4}
Tare Wt. | 2.2 2( 57
Bry Soil Wt. MASS PROPERTIES
Moisture 7% |28 (74 28.£223 Wt. Tube + Soil L gm.
Avg. w % 28. 170 Wt. Tube gm.
Wt. Soil | 352,28 gm.
Tube Diameter in.
Sample Length in
SPECIMEN DIMENSIONS ' in. / mm. tube Ieng.th m
HEIGHT DIAMETER top trim in.
bottom trim in.
Initial Final Initial Final total trim in.
. sample length in.
1 22194 3.3¢95 T 2.06720 Z./05{ Density constant
2 | 3255 7 2540 M7 07195 | 2.099% 4.85/(D"2 * L)
3 ;3'33230 3.3¢00 822.%@‘3/ g.lz&;@ Wet Density pcf.
L Selin 3.3, 3 7t O 1028 -
AVg. B Ll &m &5?/15?771“ 22723z~ 5. 39 Dry Density pef.
1 byt = 523
Description After Test ol iU ?&207
Remarks /;“V'I‘M &M - “8: 8 ﬁ""/’/ z{’m < //Z‘/
Qlo} = 4?- 7 EQ_/_;F‘ = (?q Z
QW\ 728,_2 %M z 32.3
Failure Sketch
Trimmed By __V_é_é___
Trimmed Date i
"Setup By FEE
Setup Date L[ -28-c
Taken Down By _&L—
Take Down Date 17-1)-

REITZ & JENS, INC. Consulting Engineers



PROJECT /4%5‘?@1) et /8

TRIAXIAL CELL SATURATION & BETA FACTOR

SAMPLE &/W/f # 2

DEPTH
INITIAL CELL PRESSURE .0 START DATE
INITIAL PORE PRESSURE 0.0 CELL NUMBER 2
INITIAL TRANSDUCER READING L2 TRANSDUCER NUMBER =
CHANGE IN PRESSURE
Transducer Constant
TRIAL | TRIAL BASE CELL | TRANS= [ g, TRANSDUCER BETA
DATE TME | BURETTE |PRESSURE| DUCER | ori7a | READING [PRESSURE| FACTOR
READING READING CHANGE | CHANGE
(1) (2) (2/1)
12 -5-06 2 2.05 200 0.3
u LY sz | <o 4 9 098
2 7G.0 5.2 5,0 +.9 2.98
H 70.0 A 5.0 4.9 292
2 .0 751 5.0 94 292
s B
4l RN
[yl )
14
N
REITZ & JENS, INC. Consulting Engineers  sheet of

|
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TRIAXIAL CELL CONSOLIDATION TEST

PROJECT _ fomeany Ssuvy ASLE

SAMPLE __(omflests #3 DEPTH
CONSOLIDATION CELL PRESSURE 80.0 CELL NUMBER __Z—
CONSOLIDATION PORE PRESSURE ___75.0
DATE | TIME |BURETTE | DELTA | para | DELTA | TEMP | REMARKS
READING | VOLUME{ voLUME TIME . .
2-5-a, | 4.5 | 10.00 — — 0.
1.77 1 pz3 0.23 o
.76 |o.01. o2 .25
175 | .o 6.8 .5
9:58 7,74 0.0l Ol /
7:59 2.72 0.02 | .28 z
[bio1 449 003 | .31 9
jo:gs | 9¢7 6.0z | £0.33 8
10:12 | 969 | 0072 | 0.3 15
(0:27 | 9.00 o.04 | 0.4 %
w7 | 9.5 0.0 | o044 | & §
/: 57 K349 0.0 | .51 120
13:57 79/ 6.8 |o0.59 | zw
/6157 | 228 |43 [ 0.72 | 422
2400 | 822 19.049 |09 |01 | )1=4%
IR F.00 | p.03 094 | 180
W7 o848 ] 9¢ |s6.05 | 048 | 2811
1500 | 400 0.0 | .00 [3,83
12-800 | 4:27 | 4,04 |-0.07 | 096 (42285

REITZ & JENS, INC. Consulting Engineers

Sheet _

of




Wﬁf“ﬁ #3

Cell #2
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Ameren, Soiux UWLF

Project # 2005012477
Compostite #4
Hydraulic Conductivity
Soil Conditions Test Information
Pre-test conditions Post-test Conditions a (cm”2)= 0.19685
Wet Density = 124 .4 (Ibs/ft"3)| Wet Density = 123.8 (Ibs/ft*3) L {cm)= 10.620587
% Moisture = 23.8% % Moisture = 25.8% A(em”2)=  21.996012
Dry Density = 100.5 (Ibs/ft"3)| Dry Density = 98.4 (Ibs/ft"3)
Base Burette Top Burette
Cell Burette Distance Distance Total Head Weighted Uncorrected Hydraulic| Correction | Corrected Hydraulic
Date Time Elapsed Time Reading Reading |from Datum| Reading |from Datum|Across Sample | Temperature | Average Temp. Conductivity Factor Conductivity
(seconds) (ml) (ml) (cm) (ml) (cm) (cm of water) (°C) (°C) (cm/sec) {cm/sec)
12/18/2006 11:00 0 19.5 10.00 27.200 0.00 78.000 191.516 21.5
15:00 14400 19.6 9.99 27.251 0.03 77.848 191.313 22.4 21.95 3.50E-09 0.9544233 3.34E-09
12/19/2006 8:50 78600 19.6 9.93 27.556 0.12 77.390 190.551 17.9 20.48 3.05E-09 0.9886321 3.02E-09
13:00 93600 19.7 9.92 27.606 0.15 77.238 190.348 20.3 20.26 3.11E-09 0.9939545 3.09E-09
16:30 106200 19.7 9.91 27.657 0.17 77.136 190.195 20.9 20.30 3.10E-09 0.9929760 3.08E-09
12/20/2006 7:50 161400 19.7 9.86 27.911 0.24 76.781 189.586 20.2 20.38 2.98E-09 0.9909087 2.96E-09
13:05 180300 19.7 9.84 28.013 0.27 76.628 189.332 20.7 20.39 3.02E-09 0.9907446 3.00E-09




Permeability (cm/sec)

3.40E-09

3.35E-09

3.30E-09

3.25E-09

3.20E-09 t

3.15E-09

3.10E-09

3.05E-09

3.00E-09

2.95E-09

2.90E-09

Composite #4
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Hydraulic Conductivity (ASTM-D 5084)

Flow Rate Calculation

1) Sy Pt Fgure DI
Location- a=
Sample--- Gz # 4 =
Depth----- =
Cell No. /
Cell Base Top
Pressure Pressure Pressure
(p.s.i.) (p.s.i.) (p.s.i.)
&.0 I 750 ‘7«;’.{J
[Beset 7 1015 %20 {750 | 770
Date Time Elapsed Cell Base Top Top Base
Time Reading Reading Reading Head Head h Hyd.
_ Minutes ML ML ML CM CM CM Temp. Gradient
2-l1-oy, | §ir5 ) (77 | 1000 | goe 200
/‘/"5@ (7.7 /0.0 2. 0% 2( 8
Y5 17,17 |[10.00 | g o 22.(
1Z-{7-06 | 2:(5 1795 |ig. 00 | 0. 12 215~
1555 1290 2.9 |2./2 235
h-13-06 | 815 (8.0 129 |04 20.8
121400 | 808 /820 {793 | 0. 24 2.9
J2-15-00 | 20 193 |a42 |o.zv 20.8
AFTER Vecisunes Yy-ellds
17-18-06 | [|:00 O 45 [ [0.p00 | ©.00 ZL¢
IS 00 2a0 | 160 1197 |0.03 224
ng.c6 | 8159 | 1310 | 19,987 293 |02 /7.9
1300 | 15Lp A7 | 29T | p 5 20.%
16,20 e | /[A.7201241 |0 209
12-20, | 7050 | 2690 /270 14.86 (274 222
|3i05 | 3008 /470 | 4,94 |0.27 Temp. | 207 | Hyd.
axL t (sec) 2xAxt | ali2At h1 h2 In(h1/h2) K Cor. K -Cor. | Gradient
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TRIAXIAL CELL SETUP & TAKEDOWN

((Z28-0C

Project A/”(J]Zg‘) deM oy, LF Dote
Somple C‘a.ﬁo»;ﬁg F:¢/ Depth +/070 M TN ?(mf ’

Description 444’7(0@; B’DNM. Lyt Tékes 5/7/4

5 P

Confining Pressure Differential

Type of Test /:/f*/“(/' Cond

Cell Number / Saturaté_beforey after Consolidation

Number of Membranes _ 2 Filter Strips  Yes ') LENGTH CHANGE
STRAIN GAUGE ot setup __ 30
C
MOISTURE CONTENT at saturation start 200
INITIAL FINAL
Tare No. | 1 34 145 at consolidation start ____f/ﬁ_____
Wet Wt + Tare | 49.32 8752 572
Dry Wt. + Tare | #. % yay, at axial load start — <
Wt Water > R
Tare Wt | LZ./¢ 22 38
Bry Soil Wt MASS PROPERTIES
Moisture % | 23.98% Z3 (Ao Wt. Tube + Soil gm.
Avg. w % 2384 Wt. Tube gm.
wt. Soil 45487 gm.
Tube Diameter in.
Sample Length in
SPECIMEN DIMENSIONS -~ in. / mm. tube length in.
HEIGHT DIAMETER top trim in.
bottom trim in.
Initial Final - Initial Final total trim in.
sample length in.
1| 44570 | 4775 T 2071p 2.282% | | Density constant
2 | 4qplo 1300, | M 2085 | 20780 4.85/(D72 * L)
_ 3 _14J%0 1955 BZo?72° | 2,0%7 Wet Density pcf.
Avg. | GrrTim AigisEn 2 oers T 2.0835) Dry Density cf
10.57330~ 101620587 em 5 2Y4e3Te~ {71920 pet:
Description After Test @44»/ ot = X211 Kot wt “63.56
Remarks Tuitl Yf\ ° /Zl/y pﬁ'&ﬁ/ dik" /238
A~ 1005 R
M- 238 = 258
Failure Sketch
Trimmed By e /6'&
Trimmed Date _1-28-06
| vev
Setup By
Setup Date @
Token Down By ¢
Take Down Date 1Z-
REITZ & JENS, INC. Consulting Engineers = Sheet of



TRIAXIAL CELL SATURATION & B_ETA FACTOR
PrROJECT _ Aoy écw’ AwlF |

SAMPLE 4:4&&”% #Y

DEPTH
INITIAL CELL PRESSURE ___ /.0 START DATE __ [(-28-<%
INITIAL PORE PRESSURE __ 70.O CELL NUMBER (
INITIAL TRANSDUCER READING /1.4 TRANSDUCER NUMBER [
CHANGE IN PRESSURE
Transducer Constant
TRIAL | TRIAL BASE CELL | TRANS— [ o) TRANSDUCER SETA
DATE TIME BURETTE |PRESSURE| DUCER DELTA READING |PRESSURE|{ FACTOR
READING READING CHANGE CHANGE
(1) (2) (2/1)
12-5~ob O .08 2L0 70 L
/ " 76.0 75,5 5.0 4.9 0.98
7 L NeL.o s, <. q.9 0 .98
9 L 2¢.0 5.8 5.0 49 2.9%
5 b 760 54 $.9 44 0.3
// [/ N
7214 \
/] /
“\ . /
REITZ & JENS, INC. Consulting Engineers  Sheet of

|
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TRIAXIAL CELL CONSOLIDATION TEST

provECT Attt fau,jo LfF

&):paﬁé’ #e

REITZ & JENS, INC. Consulting Engineers

SAMPLE DEPTH
CONSOLIDATION CELL PRESSURE 50.0 CELL NUMBER ’
CONSOLIDATION PORE PRESSURE 5.0
DATE | TIME |BURETTE | DELTA | pmsa | DELTA | TEMP | REMARKS
- READING | VOLUME | voLUME TME | . ,
-5-0 | 2.0 10,00 0
46 | 0.2¢ | 029 | i
.74 0,02 | 0 .25
9472 0,02 06.28 5
q:41 1.70 0.0z | om |
%2 266 0.04 | p.34 2
VR 7.¢2 - 10.04 | 0.33 Y
4.948 7,53 9wd | o0.42 3
9:55 | 152 2,06 | 6.48 5
10:{0 1.4 2,0 | ©.5¢ 30
g | 138 .08 Vo o2 | &0
o FR336 o