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1.0 INTRODUCTION

The purpose of this Technical Memorandum is to present a synopsis of our geotechnical
engineering evaluation and construction design recommendations for the proposed Coal Refuse
Impoundment No.1 to be located at the Bulldog Mine located near Allerton and Homer, lllinois.
This Technical Memorandum is being produced for review and consideration by the applicable
regulatory agencies, including the United States Mine Safety and Health Administration (MSHA),
State of lllinois Department of Natural Resources (DNR) and Association of State Dam Safety
Officials.

Patriot Engineering & Environmental, Inc. (Patriot) has been engaged by Sunrise Coal, LLC
(Sunrise) to perform various Geotechnical Engineering aspects relating to the development of this
new mine site in east central lllinois. The initial name designated by Sunrise for this facility was
“Allerton Mine”. Patriot’s initial involvement in this project commenced in April, 2011 in the form of
six (6) preliminary borings that were very widely-spaced between CR 700N & CR1150N and from
CR 00ON (County Line Road) to CR 200E. These borings were conducted to determine the
general characterization of the soils across the area in order to assist Sunrise in site selection.

Subsequent preliminary investigations included the installation of six (6) monitoring wells in
September, 2011, as well as (18) Geotechnical soil borings and one (1) monitoring well in October-
November, 2011. These borings and monitoring well installations also fell within the area described
previously, except the well installed in November, 2011, which was located on CR400E north of
CR 900N adjacent to old limestone quarry works.

Final Geotechnical borings for design were conducted within the proposed impoundment area in
April and May, 2012. These borings focused on the site that was selected for the impoundment,
which is located at the northeastern quarter of the section positioned southwest from the
intersection of CR 800N and CR 200E. A total of (16) soil borings were performed in order to
supplement the information obtained from seven (7) prior borings conducted within this particular
guarter during the November, 2011 investigational effort. This technical memo presents the
borings, samples, laboratory tests and engineering evaluation of this parcel which is proposed as
the Refuse Impoundment #1 for the Bulldog Mine.
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2.0 PROJECT OVERVIEW

The proposed location for the Coal Refuse Impoundment #1 to serve the Bulldog Mine is
positioned to the southwest from the intersection of CR 800N and CR 200E in Vermilion County,
lllinois. The project parcel was previously deeded to Mayo Warters and covers an area of
approximately 153.68-acres. The parcel entails the northeastern quarter of Section 35 in Sidell
Township, excluding a 6-acre parcel at the extreme northeastern corner that is not owned by
Sunrise. The site is positioned approximately 4.75-miles north and 1.75-miles east of the Town of
Allerton, lllinois.

The area proposed for the Refuse Impoundment #1 represents only a portion of the overall surface
area to be permitted for the Bulldog Mine. The impoundment will be developed on a site positioned
to the southeast of the main mine facility, which is anticipated to be on the north side of CR 800N.

The proposed refuse impoundment is to be developed as a downstream, staged impoundment that
will also incorporate an incised/excavated pond. Initial constructed embankment would use site
soils, while the subsequent stages would utilize coarse refuse for constructed embankment. The
base elevation for the constructed impoundment is to be 680-ft msl, with the overall side grading
developed to shed surface water from north to south and west to east. Ponds serving the water
storage needs of the facility are to be positioned at the east/southeastern portion of the site, along
CR200E. Topsoil and subsoil stockpiles for future reclamation of the facility will be constructed
along the western and southern borders, with perhaps minor storage at the northeastern property
edge. Site drainage ditches will be developed to further facilitate drainage to the southeastern pond
features.

Stage 1 (Phase 1) of the development will commence with the excavation of the center area to an
elevation of 656-ft msl, representing a depth of 24-feet below the base embankment grade. This
initial subgrade feature will incorporate approximately 18-acres of footprint area and will form the
center of the concentrically-growing impoundment. Following the excavation of this incised pond, a
minimum 4-ft. thick, low permeability clay liner will be constructed for groundwater protection
purposes. The final pond bottom would therefore be established at elevation 660-ft +/- msl. The low
permeability clay liner would continue across the pond bottom, up the side slopes and outward
laterally to cover the entire impoundment site drainage area. Embankment for the Stage 1
construction phase would commence above elevation 680-ft. msl, and would consist of compacted
earth fill utilizing suitable soils obtained from the interior excavation activities of the pond. The crest
of the Stage 1 embankment would exist at elevation 710-ft msl, forming an above-grade
constructed section 30-ft. in height. Incised slopes as well as constructed upstream slopes will be
created at 3h:1v, with benches as necessary for stability. The downstream slope for the Stage 1soil
embankment will be developed at 4h:1v, with benches as necessary for stability.

Stage 2 (Phase 2) construction would proceed upward and outward from Stage 1 using coarse
refuse material generated from the mining operations. The crest of Stage 1 will serve as a bench,
with Stage 2 continuing upward and outward at 3h:1v to an elevation of 725-ft. msl. This will
increase the crest height of the impounded area to 45-feet above the base elevation.

Stage 3 (Phase 3) construction would subsequently develop upward and outward using coarse
refuse material, with similar benching and slope parameters as the previous stage. The completed

crest height of Stage 3 would be 735-ft. msl, increasing the overall crest height to 55-feet above the
base elevation.

Stages 4 and 5 (Phases 4 and 5) will be developed similarly as Stages 2 & 3, but will only
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increase the crest height by 10-ft and 5-ft, respectively. Stage 4 will crest at elevation 750-ft. msl.
Stage 5 will crest at elevation 755-ft msl, 75-ft. above the base elevation, and will serve as the final
stage for the life of this impoundment. The completed facility would be designed to impound
approximately 44-acres at maximum crest height, with necessary freeboard clearance. At the
completion of Stage 5 (or the final stage if the impoundment construction is reduced prior to full,
stage 5 construction), the downstream slope will receive at least 4-feet of uncompacted soil
(subsoil and topsoil) material to support the application of a vegetative grass layer.

3.0 SITE AND SUBSURFACE CONDITIONS

Site Conditions

The site proposed for the development of the refuse impoundment is comprised of 153.68-acres
currently serving as agricultural fields. The parcel has been split into two agricultural fields, which
consisted of corn & bean fallow at the time of our investigations. The area surrounding the project
site is almost exclusively comprised of agricultural farmland, with very sparse single-family
dwellings and farmsteads. The exception to the agricultural land use is present in the form of an
active limestone quarrying operation located approximately 3-miles north/northeast of the proposed
impoundment project. Old quarry workings also exist to the southeast of the current quarry.

The project site is gently rolling, with no distinct or well-defined surface drainage features. The
highest portion of the site exists in a knob feature in the northwestern quadrant of the site,
exhibiting an elevation at or near 688-ft. The lowest topography of the project site is a slightly
depressed area in the southeastern corner of the parcel. This low area possesses an elevation of
approximately 680-ft. msl. The overall elevation variation across the site, based on available
topographical information provided by Sunrise, is approximately 8-feet. As stated previously, the
proposed base elevation for the site developments has been established at elevation 680-ft msl.
Therefore, site cuts will outweigh site fills to develop the base elevation.

Regional & General Site Geology

The surfacial geology in this region is largely controlled by glacial soil deposition placed upon
underlying fine grained, clastic Pennsylvania bedrock. The bedrock formations are typically
comprised of shale, sandstone, and limestone, with relatively thin beds of coal. Bedrock in the
region tends to range from about 50-feet to 200-feet below the ground surface. Deeper bedrock
formations tend to coincide with larger aquifers, such as the Mohamet Aquifer located northwest of
the project site.

The site resides within an area significantly influenced by glacial events. Quaternary soil deposition
above the bedrock is predominantly comprised of Wisconsian aged soils, with isolated areas
underlain by lllinoian and pre-lllinoian-aged deposits. The Wisconsian Glacial episode, which
ended approximately 12,000 to 13,000 years ago, had the greatest effect on the geology at this
site. During advances, the Wisconsian Glacial ice gouged and plowed the underlying lllinoian and
Pre-lllinoian deposits and Pennsylvanian-aged rock. Subsequent recession and advanced served
to further gouge, deposit and consolidate materials. The result is glacial drift comprised of non-
homogenous blends of silts, clays, sands and gravels. The soils that were overrun by sheet ice
during advances formed sometimes thick sections of highly consolidated layers referred to as
glacial till. The flowing meltwater and other characteristics associated with glaciations also resulted
in formations such as kames, kettles and eskers, often comprised of granular soils contained within
otherwise cohesive or till formations. These formations can present themselves as subsurface
conditions in the rock overburden, or can manifest in surface features. The project site also exists
within the southern extent of the Wisconsian Glacial event, where terminal moraine features exist
as the result of large-scale deposits placed as the result of dying glaciers. Terminal moraine
features can be seen throughout the area, often times as long, stretching low-lying ridgelines
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compared to the otherwise flat or rolling topography of the region. These deposits as well as
various other Aeloian (wind-transported) soils represent the unconsolidated soil profile above the
bedrock and till that comprise the surfacial geology and topography at this project site.

Mining

The mining operation for the Bulldog Mine is centered on the harvesting of the Co-6, Herrin
member seam, which is part of the upper Carbondale Formation. Mine information for workings
nearby in Vermilion County, lllinois indicate that the Herrin seam ranges from approximately 204-ft.
to 251-ft. below the surface, and generally comprises a 4.5 to 10-ft. thick seam, averaging about 6-
feet in profile thickness. Exploratory drilling by Sunrise at the proposed Bulldog Mine site indicates
that the nominal depth of the target seam is approximately 335-ft. It is our understanding that an
anticline in this seam exists just west of the subject site, near the county line. The anticline runs
generally north-south, tilted approximately 15-degrees NW-SE.

Current plans for the Bulldog Mine indicate the placement of the primary shatft, tipple and storage to
the north/northwest of the planned impoundment, north of CR 800N and east of CR 100E. A rail
spur will be developed to the north, connecting with the railroad mainline near Homer, lllinois. The
mine operations are expected to utilize modern room and pillar techniques. The underground
workings associated with the Bulldog Mine will not extend beneath the proposed refuse
impoundment.

Site Soil Profile

Our interpretation of the subsurface conditions is based upon twenty-four (24) soil borings drilled at
the approximate locations shown on the Boring Location Map (Figure No. 2) in Appendix “A”. The
following discussion is general; for more specific information, please refer to the boring logs
presented in Appendix “A”. It should be noted that the dashed stratification lines shown on the soil
boring logs indicate approximate transitions between soil types. In-situ stratification changes could
occur gradually or at different depths. All depths discussed below refer to depths below the
existing ground surface.

Overburden Conditions

The twenty-four (24) borings performed in the area of the proposed coal refuse impoundment were
completed in areas that appear to have agricultural land and were covered with topsoil, a surficial
layer of material that is a blend of silts, sands, and clays, with varying amounts of organic matter.
The topsoil layers were observed to be 6 to 36 inches thick in the borings.

The surficial soils were generally underlain by brown and gray, moist to very moist, medium stiff to
stiff, silty clay and/or sandy silty clay, which typically extends to depths between 8 and 22 feet
below the existing ground surface; which corresponds to elevations between about 674 feet and
659 feet. The natural moisture contents of these materials range from 14 to 27 percent (%), with
an average of about 18 percent (%). The silty clays and sandy silty clays exhibit liquid limits
ranging from 19 to 48 percent (%) and plasticity indices varying from 6 to 30 percent (Refer to the
chart below for general qualitative indicators for plasticity). These soils have unconfined
compressive strengths, as determined by a hand penetrometer (q), of 0.5 to 3.0 tons per square
foot (tsf). Mechanical laboratory tested unconfined compressive strength (Q,) of a representative
sample of the possible fill material yielded strengths 0.5 to 1.0 tsf. Standard Penetration Test N-
values (blow counts) in these materials generally varied from 6 to 14 blows per foot, with an
average of about 9 blows per foot.
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TABLE NO.1: GENERAL QUALITATIVE INDICATORS FOR PLASTICITY

PLASTICITY INDEX DESCRIPTION
(P1)
0 Non-Plastic

1-5 Slightly Plastic
5-10 Low Plasticity
10-20 Medium Plasticity
20-40 High Plasticity
>40 Very High Plasticity

Below the upper medium stiff to stiff silty clays and/or sandy silty clays, gray, slightly moist to moaist,
very stiff to hard, silty clays and/or sandy silty clays were generally encountered to the termination
of the borings or auger refusal in rock. Termination and auger refusal depths ranged from 30 to
111 feet below the existing ground surface; which corresponds to elevations between about 658
feet and 562 feet. The natural moisture contents of these materials range from 10 to 24 percent
(%), with an average of about 13 percent (%). The lower silty clays and sandy silty clays exhibit
liquid limits ranging from 19 to 20 percent (%) and plasticity indices varying from 2 to 17 percent
(%) (Refer to the chart above for general qualitative indicators for plasticity). These soils have
unconfined compressive strengths, as determined by a hand penetrometer (q,), of 2.5 to greater
than 4.5 tsf. Standard Penetration Test N-values in these materials generally varied from 16 blows
per foot to 50 blows for 4 inches, with an average of about 24 blows per foot.

It should be recognized that highly plastic clays were encountered within the upper about 5 feet
of nine (9) of the twenty-four (24) soil borings. The highly plastic clays exhibit liquid limits ranging
from 54 to 65 percent (%) and plasticity indices varying from 31 to 39 percent (%) (Refer to the
chart above for general qualitative indicators for plasticity). Additionally, very soft to soft clays were
encountered within the upper about 8 in five (5) of the twenty-four (24) soil borings. Standard
Penetration Test N-values in these very soft to soft clays varied from 3 to 5 blows per foot.

Rock Conditions

Below the overburden soils, rock was encountered at depths between 43 and 111 feet below the
existing ground surface; which corresponds to elevations between about 641 feet and 562 feet
(Refer to Table No. 2 below for “Summary of Initial Rock Depth”). As can be seen from the rock
depths referenced, the rock in this region typically exhibits an irregular surface pattern with
potential pinnacles, ridges, channels and/or broken slabs or rock in the soil matrix.



ﬁ COAL REFUSE IMPOUNDMENT NO. 1
I\ L BULLDOG MINE
LLT ALLERTON-HOMER, ILLINOIS

TABLE NO.2: SUMMARY OF INITIAL ROCK DEPTH

B-18 684.6 68 616.6
B-19 681.3 98 583.3
B-20 684.0 48 636.0
B-21 683.6 43 640.6
B-22 682.6 111 571.6
B-23A 682.2 82 600.2
B-24 618.2 56 562.2

WBASED ON TOPOGRAPHICAL MAP PROVIDED BY CLIENT
@REFERS TO DEPTH BELOW THE EXISTING GROUND SURFACE

In order to evaluate the quality of rock encountered, rock core sampling was performed in seven
(7) of the twenty-four (24) soil borings (B-19 through B-24). The rock encountered at the parcel
generally varies between limestone and shale, which is typically light gray to gray in color, highly
weathered to weathered, highly fractured and is interbedded with occasional silt and/or clay
seams. Based on the recoveries and Rock Quality Designation (RQD) of the core samples, the
overall mass quality of the rock was generally “poor” to “fair” (Refer to the “Rock Quality Chart”
below for a qualitative description of the quality of rock).

TABLE NO.3: ROCK QUALITY CHART

Oto 25 VERY POOR
25t0 50 POOR
50to 75 FAIR
75 to 90 GOOD

90 to 100 EXCELLENT

It should be noted that the limestone encountered in Boring B-24 was observed to have an
approximately 1 foot void between about 57 and 58 feet below the existing ground surface. In
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addition to a void within the limestone, appreciable “vugs” were also observed. Vugs are solution
features or visible pore space within the limestone, which is characteristic of carbonate rocks.

Groundwater

The term groundwater pertains to any water that percolates through the soil found on site. This
includes any overland flow that permeates through a given depth of solil, perched water, and water
that occurs below the “water table”, a zone that remains saturated and water-bearing year round.

Groundwater was observed during drilling in eighteen (18) of the twenty-four (24) soil borings at
depths between 6 and 48 feet below the existing ground surface. Immediately after the borings
were completed and the augers were removed from the boreholes, water was observed at depths
of 6 and 47 feet below the existing ground surface in twenty-two (22) of the soil borings. However,
it should be recognized that the groundwater that was observed in Borings B-18, B-19, B-20, B-21,
B-22, B-23, B-23A and B-24 was due to the introduction of water to facilitate rock coring in the
borings; which obscures the observation. The remaining two (2) borings (B-37 and B-40) were
dry at the cave-in depths shown on the boring logs.

It should be recognized that fluctuations in the groundwater level should be expected over time
due to variations in rainfall and other environmental or physical factors. The true static
groundwater level can only be determined through observations made in cased holes over a
long period of time.

Three (3) monitoring wells were installed in September 2011 at the proposed refuse area parcel.
The wells are generally installed at the northwest, southwest and southeast corners of the
project parcel, and are given identifications of MW-3, MW-5 and MW-6, respectively. Well logs
for these monitoring wells are included in the appendices of this report.

The primary purpose of these monitoring wells is for groundwater quality sampling and testing.
However, groundwater elevation data has also been collected during routine sampling efforts.
The following table and chart show data for eight (8) months for these monitoring wells:

TABLE NO. 4: GROUNDWATER ELEVATION TABLE

Groundwater Elevation (ft-msl)

Sample Well ID
Date MW-3 MW-5 MW-6
9/23/2011 672.8 671.2 672.2
10/20/2011 674.1 668.8 671.6
11/3/2011 674.5 668.8 671.4
12/1/2011 678.5 669.2 671.5
1/6/2012 679.1 678.5 674.1
2/14/2012 679.3 679.7 675.6
3/2/2012 679.1 679.6 675.6
4/5/2012 678.5 679.5 675.6
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DIAGRAM NO. 1: GROUNDWATER ELEVATION CHART

Groundwater Elevation
(ft-msl) Well ID MW-3

"= Groundwater Elevation

(ft-msl) Well ID MW-5

embes Groundwater Elevation
(ft-msl) Well ID MW-6

In addition to the relatively short-term groundwater data from the monitoring wells, soil
coloration may provide indications of longer-term variations in groundwater elevations. A gray
coloring of soil typically indicates the soil has previously been wet or submerged below water for
an extended period of time and therefore subjected to low oxygen levels which in turn removes
iron from the soil and brings out the gray color of the soil minerals. Based on the gray coloring
of layers and seams observed in the borings performed throughout the parcel, groundwater
should be considered to be prevalent between about 10 and 13.5 feet below the existing ground
surface.

Laboratory Testing

Representative samples recovered in the borings were selected for testing in the laboratory to
evaluate their physical properties and engineering characteristics. Laboratory analyses included
visual classifications and the following tests:

e Natural moisture content determinations (ASTM D 2216).

e Unconfined compressive strength (q,) tests (ASTM D 2166) on select samples and an
estimate of the unconfined compressive strength (q,) of the cohesive soil samples utilizing
a calibrated hand penetrometer (qp).

Atterberg Limit tests (ASTM D 4318).

Unit Weight tests (ASTM D 2166).

Consolidation tests (ASTM D 2435).

Moisture — Density (Standard Proctor) tests (ASTM D 698).

Permeabilty tests (ASTM D 5084) on remolded clay samples.

Consolidated Undrained (CU) Triaxial Compression tests with pore water pressure
measurements (ASTM D 4767) on natural soils and remolded clay samples.

The results of the laboratory tests are presented in Appendix B.
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4.0 ENGINEERING EVALUATION & DESIGN RECOMMENDATIONS

General
Our geotechnical engineering evaluation of the project included
o Seepage Analysis
e Slope Stability Analysis
e Hydrologic and Hydraulic Analysis
The details and results of these analyses are presented elsewhere in the report under separate
sections.

General Geometry & Staging

As indicated previously and shown on the project plans (see Appendix F), the impoundment will be
constructed in 5 phases. The impervious compacted clay liner will form the base of the
impoundment.

SEEPAGE ANALYSIS

Analyses of steady state seepage through the perimeter embankment slopes were performed for
each phases to evaluate the magnitude of potential seepage/piping of the soils within the
embankment and to evaluate the potential build-up of pore pressures that could trigger instability
within the embankment slopes. The cross-sections representing the critical section of each phase
were modeled for the seepage analysis, then subsequently evaluated for slope stability (please
refer next section). The numerical seepage model for the impoundment area was developed using
SEEP/W 2007, a finite element code tailored for modeling groundwater seepage problems in soll
and rock. SEEP/W is distributed by GEOSLOPE International, Ltd, of Calgary, Alberta, Canada
(www.geo-slope.com).

For the numerical analysis, each cross section was subdivided into a mesh of elements
consisting of first-order quadrilateral and triangular finite elements. For seepage problems,
where the primary unknown (hydraulic head) is a scalar quantity, first order elements provide for
efficient, effective modeling. Given appropriate hydraulic conductivity properties and applied
boundary conditions, the finite element method (as implemented in the SEEP/W code) was then
used to simulate steady seepage across the mesh. The total hydraulic head is computed at
each nodal location, from which pore water pressures and seepage gradients can be
determined.

Steady-state seepage was assumed for the analysis, with static water levels on both the
upstream and downstream side of the embankments, where applicable. For boundary
conditions, a total head vertical boundary line equal to the pool elevation was input into the
model. For this scenario, the hydraulic head at each node was constant with depth and equal to
the pool elevation on that side of the embankment. At other locations along the ground surface
where potential seepage might occur, a total flux condition was modeled and potential seepage
reviewed.

For each cross section (phase) analyzed, a representative subsurface profile was compiled
based on boring logs and the soil profiles presented in Appendix A. Soil layer properties were
estimated based on available laboratory data and typical values for similar soils. Soil layer
properties used in the seepage analysis are summarized in Table 5
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Table. 5: Seepage Model Parameters

Soil Type Saturated k, (cm/sec) Volumetric Water Content -
Saturated (%)
Native Clayey Soils 1x10° 45
Embankment Fills - Phase 1 1x10” 45
(Compacted Clayey Sails)
Compacted Clay Liner 1x 10" 55
Compacted Coarse Refuse 1x10° 18

Significant engineering judgment is needed to select appropriate hydraulic properties for earth
material. Unlike other key properties, hydraulic conductivity can vary over several orders of
magnitude for a range of soils, often with substantial anisotropy for seepage in horizontal versus
vertical directions. Laboratory test samples often do not represent important variations within a
larger soil deposit. The ratio of horizontal hydraulic conductivity (kn) to vertical hydraulic
conductivity (kv) was estimated based on the known depositional environment of the given
material. Details of our seepage analysis are presented in Appendix D.

SLOPE STABILITY ANALYSIS
The slope stability analyses were performed using SLOPE/W computer program. SLOPE/W is
distributed by GEOSLOPE International, Ltd, of Calgary, Alberta, Canada (www.geo-
slope.com). All of the stability analyses presented in this report were analyzed for static, long-
term conditions with steady-state flow parameters. In this study, steady-state pore pressures
were obtained from the SEEP/W.

The effective soil strength parameters obtained from the CU triaxial tests were used for the
analysis. A series of triaxial tests were conducted on the natural soils and re-molded soils. The
parameters from the re-molded soil samples were used to model the Phase 1 embankment
section which will constructed using the excavated clayey soils from the impoundment area.
Some of these CU triaxial tests are still in progress and we will submit these results once the
tests are completed. The completed test results are presented in Appendix B.

Based on the triaxial test results and our experience, we used the following strength parameters
for each soil layers in our slope stability analysis.

Table. 6: Soil Strength Parameters for Slope Stability Analysis

Soil Type Wet Unit Effective Angle of Internal
Weight Cohesion Friction (¢")
(pcf) (c’) (psf) (deg.)
Natural Clayey Soil Layer 1 120 300 18
Natural Clayey Soil Layer 2 125 350 18
Natural Clayey Soil Layer 3 125 350 22
Compacted Clay Liner 130 500 0
Compacted Embankment Soil (Phase 1) 125 500 10
Coal Refuse 105 0 35

Since the actual coal refuse materials are not available at this time, we used angle of internal
friction (¢’) of 35 degrees and an effective cohesion (c’) of 0 pounds per square foot (psf) for the
coal refuse that are used to model the embankments for Phases 2 through 5. During the
operation of the mine and prior to the construction of the Phase 2 embankments, samples
collected from the coal refuse materials should be tested to ensure that the coal refuse has
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adequate strength (¢’ is equal or more than 35 degrees). We recommend that adequate
samples of the actual coal refusal material be collected within 30 days after the Bulldog Mine
facilities are operational and CU triaxial compression tests be performed on these samples to
verify the strength parameters used in this evaluation. Based on the test results, if necessary,
the slope stability analysis will be re-evaluated using the actual strength parameters for the coal
refuse and the underlying soil materials.

Since drains and a drainage blanket will be provided for the proposed embankment sections at
each phase, the phreatic surface was modeled based on the SEEP/W results. Details of our
slope stability analysis are presented in Appendix D. A summary of the analysis is presented in
Table 7. In summary, the calculated factors of safety range from 1.3 to 3.4. Based on our slope
stability analyses, the proposed new cross sections for Phases 1 through 5 will have a minimum
factor of safety of 1.2 or more.

Table. 7: Summary of Slope Stability Analysis

_ o Factor of Safety
Analysis Description
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5
Impoundment Side
2.64 2.84 3.35 3.29 3.30
Normal Pool
Land Side
2.11 1.73 1.89 1.87 1.84
Normal Pool
Impoundment Side
o __ 2.35 2.69 3.13 2.98 3.06
Seismic Stability
Land Side
o . 1.92 1.62 1.80 1.79 1.78
Seismic Stability
Impoundment Side
1.67 1.87 2.17 2.13 2.12
Seismic Deformation
Land Side
1.52 1.31 1.45 1.44 1.45
Seismic Deformation

HYDROLOGIC AND HYDRAULIC ANALYSIS

Sunrise Coal, LLC plans to construct a mine waste impoundment structure at the Bulldog Mine.
The impoundment will be located in the NE %, Section 35, Township 18N, R14W in Vermillion
County, lllinois. The proposed impoundment structure will be constructed in five phases. The final
dam height will be 75 feet. The storage volume will be 2315 acre-ft at a Phase 5 normal pool
elevation of 750.0 ft and 2544 acre-ft at a Phase 5 dam crest elevation of 755 ft. The height and
storage capacity of the dam result in it being classified as an intermediate sized structure (17 lIl.
Adm. Code 3702.3). The dam will be a rectangular shaped dike impoundment structure and will be
built using a downstream method of construction. The surface area will be 43.65 acres at the final
normal pool elevation (750.0). The spillway and decant system were designed to meet the state of
lllinois Class | (high hazard) criteria (17 Ill. Adm. Code 3702).
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Description of Dam and Appurtenant Structures

Description of Dam and Embankment

The Bulldog Mine Impoundment Dam will be constructed in five phases according to the
elevation schedule in Table 7. The downstream slope of the Phase | structure will be 4H:1V
and the upstream slope will be 3H:1V. All subsequent phases will have 3H:1V upstream and
downstream slopes.

Table 8. Normal Pool and Dam Crest Elevations

Impoundment | Dam Crest | Dam Height
Pool Elev. Elev.

Phase | 705 710 30

Phase Il 720 725 45

Phase Il 735 740 60

Phase IV 745 750 70

Phase V 750 755 75

Description of Principal and Emergency Spillways

At the beginning of Phase | construction, a riprap lined discharge channel, a 36-inch diameter
reinforced concrete pipe (RCP), and four manholes will be constructed near the southeast
corner of the diked impoundment structure. The four manholes will be constructed at points
along the RCP alignment that correspond to the location of the toe of the dam during phases I,
I, ll, and IV. The RCP will be an ASTM C76 Class Ill pipe and will be constructed on a
concrete cradle. A 2’ x 2’ reinforced concrete inlet will be constructed near the southeast
interior of the Phase | impoundment to produce an initial normal pool elevation of 705.0 feet.
Water entering the inlet will flow east through a buried 18-inch diameter DR 13.5 HDPE pipe to
the manhole at the toe of the dam. The manhole will direct runoff east through the 36-inch
diameter RCP to the discharge channel. As the dam is raised in phases, a new inlet structure
and HDPE pipe will be constructed and connected to the corresponding manhole. After each
phase of construction, the HDPE spillway pipe for the previous phase will be grouted shut with
cement grout. A profile of the proposed decant system is shown in Figure 1.
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DECANT SYSTEM PROFILE
BULLDOG MINE WASTE IMPOUNDMENT DAM

800 Final Dam Crest Elevation 755.0
Reinforced Concrete Inlet
2 ft x 2 ft square (typ) Phase IIl

. 18 inch dia HDPE Phases IV and V —
18 inch dia HDPE

PHASE V ELEV 750.0
PHASE IV ELEV 7450

PHASE Il ELEV 735.0
PHASE Il ELEV 720.0

700 PHASE | ELEV 705.0

700

ELEVATION
ELEVATION

Manhole #1  Manhole #2 Manhole #3 ~ Manhole #4 Pipe Outlet to
Phase | Phase Il Phase IIl Phases IV-V Stilling Basin
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Figure 1. Profile of Decant System for the Bulldog Mine Impoundment Structure

Description and Location of Water Withdrawal Works
There will be no water withdrawal works at the Bulldog Mine Waste Impoundment Dam.

Description of Location of Discharge Channels
As water exits the end of the spillway pipe, it will flow through a 45 degree reinforced concrete
flared end section to a 6 ft wide riprap lined open channel east of the dam.

Spillway Capacity

The Bulldog Mine Waste Impoundment Dam will be 75 feet high and retain a mixture of water
and mine waste material. The final (Phase V) impoundment size (at elevation 750.0) will be
43.65acres. There is no external source of runoff that flows into the impoundment. Because it is
a dike impoundment structure, the only water flowing into the reservoir area is from the rainfall
that occurs within the boundary of the dike crest. The parameters used in the hydrologic and
hydraulic analysis of the dam, as well as a summary of the data used in the HEC-HMS
watershed model, are summarized in the following sections.

Watershed Area

The watershed area will expand as the Bulldog Impoundment dam is raised. The watershed
area includes the impoundment area and the dam crest area at each phase of construction.
The watershed area will increase from 27.35 acres during Phase | construction to 48.28 acres
during Phase V construction.

Phase | Watershed

I 2A7.35 acres
I 33.32 acres
1 39.85 acres
v 44.95 acres
\% 48.28 acres
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SCS Runoff Curve Number

The predominant soils in the watershed are Drummer silty clay loam (61%) and Flanagan silt
loam (37%). Because the watershed is restricted to the area bounded by the crest of the
impoundment dike, surface runoff is rapid. A Runoff Curve Number (CN) of 98 was used in the
hydrologic computations.

Time of Concentration
The time of concentration for each phase of construction will be minimal. Rather than compute
a time of concentration value, a unit hydrograph duration (D) of 1 minute was selected for use in
the Corps of Engineers HEC-HMS model. This corresponds to a time of concentration (T.) of
approximately 7.5 minutes using the NRCS dimensionless unit hydrograph.

OwiE8 T,

Design Rainfall (U.S. Weather Service, 1978, NOAA, 2012)
The 24 hour duration PMP was used to compute the probable maximum flood. Shorter
durations were not analyzed (lllinois DNR).

Rainfall 24 hour Rainfall Duration
Event

100-year 6.83 inches

PMP 33.0 inches

Storage in the Reservoir

The Bulldog Mine Waste Impoundment Dam will store approximately 2419 acre-feet of water
and mine waste materials at the Phase V normal pool elevation (750.0). The reservoir area
versus elevation data for each phase of construction is shown in Table 9 and Figure 2.

Table 9. Storage Data for the Bulldog Mine Waste Impoundment, Phases |-V
Elevation | Area Elevation | Area
(Acres) (Acres)
660.0 11.69 710.0 26.33
665.0 12.77 715.0 28.93
670.0 13.89 720.0 30.54
675.0 15.05 725.0 32.20
680.0 16.25 730.0 35.05
685.0 18.34 735.0 36.82
690.0 19.66 740.0 38.62
695.0 21.01 745.0 41.73
700.0 23.36 750.0 43.65
705.0 24.82 755.0 46.54
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Bulldog Mine Impoundment Area-Elevation Curve
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Figure 2. Area versus Elevation Curve for the Bulldog Mine Impoundment

The area versus elevation data was input directly into the Corps of Engineers HEC-HMS model
as paired data (Hydrologic Engineering Center, 2008). HEC-HMS uses the conic method to
determine stage-storage data for the impoundment. The Modified Puls method was used to
route the inflow hydrograph through the impoundment and out the decant pipe.

Spillway Rating Data

For each phase of construction, the spillway will consist of a 2 ft x 2 ft reinforced concrete drop
inlet structure that is connected to an 18-inch diameter DR 13.5 HDPE pipe. The spillway inlet
was rated for weir, orifice, and full pipe flow, and the outlet pipe was sized to insure that it
flowed no more than 50% full during the 100-year rainfall event and 75% full during the 100%
PMF. The spillway rating curve is summarized in Table 10 and Figure 3. Orifice flow controlled
the discharge through the reinforced concrete drop inlet structure for all five phases of
construction.
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Table 10. Spillway Rating Data for weir, orifice, and full pipe flow (Phase V)

Elevation | H, Quw Qo H, Qrp Qtotal
750.0 0.0 0.0 0.0 70.5 44.5 0.0

750.5 0.5 8.8 13.8 71.0 44.6 8.8

751.0 1.0 24.8 19.6 71.5 44.8 19.6
751.5 1.5 45.6 24.0 72.0 449 24.0
752.0 2.0 70.1 27.7 72.5 45.1 27.7
752.5 2.5 98.0 31.0 73.0 45.3 31.0
753.0 3.0 128.9 33.9 73.5 45.4 33.9
753.5 3.5 162.4 36.6 74.0 45.6 36.6
754.0 4.0 198.4 39.2 74.5 45.7 39.2
754.5 4.5 236.7 41.5 75.0 45,9 41.5
755.0 50 277.3 43.8 75.5 46.0 43.8

Spillway Rating Curve-Phase V Bulldog Mine Impoundment
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754 =
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£ 753 -
c B Phasze V Weir Flow
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-
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Figure 3. Spillway Rating Curve for the Phase V Bulldog Mine Impoundment Structure

Inflow Hydrograph

A 1-minute SCS Dimensionless Unit Hydrograph was selected for use in modeling rainfall-runoff
in the watershed. The 24-hour PMP was distributed using Huff's Third Quartile Distribution
(Huff, 1990).

Outflow Hydrograph

The Modified Puls reservoir routing method was utilized to route the inflow hydrograph through
the impoundment and out the decant system. An overtopping analysis of the Bulldog Mine
Impoundment Dam was conducted using the HEC-HMS model for PMP and 100-year storms of
24-four hour duration. The HEC-HMS results indicate that the impoundment structure will have
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more than 2.8 feet of freeboard during the probable maximum flood (PMF) for all five phases of
construction. All stored floodwaters will exit the impoundment in less than nine days.

The PMF peak inflow and peak outflow during all five phases of construction are
summarized in Table 11.

Table 11. Summary of Phases I-V PMF flow rates at the Bulldog Mine Impoundment Structure

8’]23“ Inflow 8Eefafklow 'I\EAIZ)\(/ Reservol (?:;T:)Cfes'f me
(cfs) (feet)
Phase | 98.6 26.4 706.8 710.0
Phase Il | 120.1 27.2 721.9 725.0
Phase lll | 143.6 28.0 737.0 740.0
Phase IV | 162.0 28.5 747.1 750.0
PhaseV | 174.0 29.0 752.2 755.0

PMF hydrographs and 100-year runoff hydrographs are included in Appendix C

Energy Dissipation Structure

The flow velocity in the 18-inch diameter HDPE spillway pipe will range from 33 fps (Phase 1) to
39 fps (Phase V) during the PMF. The mass flux in the pipe will be approximately 56.0
slugs/sec during the Phase V PMF. The jet exiting the HDPE pipe will produce a momentum
force of 2172 pounds during the PMF and 367 pounds during the 100-year event. HDPE pipe
will discharge into a reinforced concrete manhole and the jet will strike the east wall of the
manhole. The energy from the jet will be dissipated in the manhole and will flow out a 36-inch
diameter RCP collector pipe. The maximum flow through the HDPE pipe during the PMF is
29.0 cfs and the maximum capacity of the RCP is 36.6 cfs. The flow depth in the RCP
collection pipe will be 24.8 inches (70% full) during the PMF.

Decant System Outlet Structure

During the PMF, water will flow in the 36-inch diameter RCP collector pipe at a velocity of
approximately 5.8 fps. This corresponds to a Froude number of 0.71 which indicates that
subcritical flow conditions will exist in the RCP. A flared end section will be constructed at the
end of the RCP to further dissipate energy and lower the velocity. From the flared end section,
water will discharge into a 6 ft wide riprap lined trapezoidal shaped open channel. The channel
will have 3H:1V side slopes. A water surface profile was computed for the discharge channel
using the Corps of Engineers HEC-RAS model and a maximum PMF flow rate of 29.0 cfs. The
results indicate that the maximum velocity in the riprap lined channel will be 1.72 fps at a
maximum channel depth of 1.57 feet. Subcritical flow conditions will exist in the channel during
the PMF. A HEC-RAS printout for the design flow rate is shown in Appendix C.

Alignment of the Spillway Discharge Channel

The spillway discharge channel is located southeast of the impoundment structure and will
direct runoff to the east. The location and orientation of the spillway will not result in any erosion
to the impoundment structure.
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DESIGN RECOMMENDATIONS

Erosion Caontrol

The surfaces of the proposed dam will need to be protected from elements such as wind, frost,
rainfall runoff, and waves. Provided below are recommendations for erosion control methods for
protection of the proposed upstream slope, downstream slope, crest and downstream areas.
However, care will have to be taken during construction with the placement of the slope protection
and bedding as they intersect the crest. The thickness of the slope protection may have to be
varied as it approaches the crest in order to allow for proper matching of the slopes with the crest
surface elevation.

Impoundment Slope Face
A 5 feet thick compacted clay layer should be placed along the impoundment embankment slope
for the Phase 2 through 5 to minimize the seepage through the embankments.

If necessary, riprap protection could be utilized on the up-stream embankment. The riprap should
consist of a heterogeneous mixture (large to small) of irregular shaped stone underlain by a
suitable granular filter layer. The gradation of the riprap should be determined such that the
maximum size and weight of the stone is suitable to dissipate the force of the maximum predicted
wave action. Prior to the installation of any riprap protection, the durability of the riprap should be
determined by appropriate testing procedures. The riprap protection should extend from the crest
of the dam to a minimum of 3 feet below the lowest anticipated pool level.

Downstream Embankment Slope Face

It is our understanding that the construction of the embankments for this impoundment will be an
ongoing process as coarse refuse is produced from coal production. In essence, materials will be
transported from the mine tipple and placed directly into the new dam structures. In this regard the
slopes and crest elements will be continually worked, maintained and covered with new
embankment materials. Proper maintenance of the constructed sections must be undertaken with
vigilance and care to insure that erosion, surfacial slips or other degradation do not occur as the
result of exposure and weathering of the materials. If construction will cease for an appreciable
amount of time, or if maintenance cannot be applied to prevent such degredation, the slopes must
receive erosion control systems such as blankets, seeding, etc. Failure to adequately maintain the
exposed surfaces of the dam will reduce stability and overall factor of safety built into the structure.

Upon completion of the final stage and/or for the purpose of reclamation of the site, the
embankment slopes should be properly seeded with adequate erosion control measures so that
any erosion or softening of the slope surface can be avoided. The slopes may be hydro seeded
with erosion control blankets or equivalent such that the slope will have adequate grass cover to
minimize erosion and isolated small areas of soft spots. The crest of the embankment should be
sloped towards the impoundment side so that surface water can be diverted away from the land
side. Prior to the placement of sod or seeding of the downstream slope, a minimum 12-inch thick
layer of suitable topsoil should be placed over at least 36-inches of suitable subsoil over the
embankment as a bedding material in which the vegetation can establish roots, as well as
providing a protective cover until establishment of adequate vegetation. The subsoil and topsoil for
this purpose is to be stockpiled in the margins surrounding the impoundment. These activities will
ultimately serve the reclamation requirements set forth in the operating permit.

Impoundment Crest

The crest should have a surface cover which can adequately protect against wave splash, rainfall,
wind, and frost; along with potential traffic if the crest is to be traversed by vehicles (including small
all-terrain vehicles). We recommend that a minimum 12 inch thick layer of topsoil and a vegetative
cover (sod or planted with native grasses).
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Key Trench or Partial Cutoff Trench and Embankment Keys

A key trench or partial cutoff trench (approximately 5 feet in depth, with a bottom width of at least
20 feet) is recommended to be utilized in the design of the embankment in Phase 1 in order to
provide additional stability to the impoundment embankments, as well as reducing the potential
seepage flow underneath the embankments by increasing the vertical path of the seepage.

In addition, embankment keys are recommended for Phase 2 and Phase 5. These embankment
keys are minimum 3 feet in depth with a bottom width of at least 10 feet. The design of the key
trench and embankment keys are drawings included in Appendix F.

Horizontal Clay Liner (Cutoff Blanket)

Due to regulations specified by MSHA, the use of a horizontal impervious cutoff blanket (clay
liners) is recommended. The horizontal impervious cutoff blanket should help increase the length
of the seepage path in the pervious foundation; therefore, reducing the potential seepage flow and
increasing the storage capacity ability of the impoundment.

We recommend that the clay liner should not be less than 4 feet in thickness. The impervious clay
liner should extend from the impoundment as well as under the embankments. Alternatively, the
amount of on-site clay soils to be utilized for construction of the impervious blanket may be reduced
by the use of geosynthetic clay liners (GCL) in conjunction with a portion of the on-site clay
materials.

Toe Drains and Drainage

To collect and control the ground water within the embankment, we recommend the installation of a
drainage blanket or chimney drain and toe drain within the downstream portion of the
embankments. The drainage blanket would then need to be connected to a toe drain at the base
of the land side embankment slopes and should be discharged to a suitable location. We also
recommend horizontal drainage blankets. Schematic details of the drainage blanket and toe drain
are presented in Appendix F.

5.0 CONSTRUCTION CONSIDERATIONS & RECOMMENDATIONS

Preparation of Impoundment Embankment & Impoundment Areas

The areas to be occupied by the proposed embankment and ancillary structures (i.e. primary
spillway, auxiliary spillway, etc...) should be cleared of all trees, stumps, exposed roots, brush,
loose surficial soil or “topsaoil, relatively soft material, relatively wet soils, deleterious material, and
soils that exhibit a high organic content. Additionally, we recommend that the trees and brush
should also be cleared from within 25 feet of any portion of the proposed embankment and
ancillary structures.

Foundation Recommendations

Care must be exercised during grading and fill placement operations. The combination of heavy
construction equipment traffic and excess surface moisture can cause pumping and deterioration
of the near surface soils. The severity of this potential problem depends to a great extent on the
weather conditions prevailing during construction. The contractor must exercise discretion when
selecting equipment sizes and also make a concerted effort to control construction traffic and
surface water while the subgrade soils are exposed. If such problems do arise, the operations in
the affected area should be halted and the Patriot representative contacted to evaluate the
condition.

Excavation slopes should be maintained within all requirements set-forth by the Occupational
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Safety and Health Standards (OSHA), but specifically Section 1926 Subpart “P” - “Excavations”.
For determination of sloping and benching of excavations based on OSHA Soil Classification, we
recommend that Type “C” parameters be utilized. We recommend that any surcharge fill or heavy
equipment be kept at least 5 feet away from the edge of the excavation.

Additionally, surface water diversion and groundwater dewatering should be anticipated during
construction.

Earth Embankment Foundation

Upon completion of the subgrade preparation and key trench excavation, but prior to the
placement of any embankment fill, a Patriot representative should check the exposed subgrade
to confirm that a bearing surface of adequate strength has been reached. Based on the
proposed conceptual dam design, the depth and width of the designated key trench or partial cutoff
trench should allow for the removal of the majority of the unsuitable soils (i.e. soft, loose and/or
organic) which were encountered in the borings observed throughout the proposed dam alignment.
However, some additional undercutting of unsuitable soils may be required in isolated locations in
order to obtain adequate support soils.

Surface Water Diversion

During construction, appropriate measures should be taken to route surface water flows from the
drainage basin in a manner in which the flows will not impede construction, along with preventing
the disturbance or weakening of the foundation soils for the embankment. When selecting the
method of diversion, consideration will also need to be given to the flood potential of the drainage
basin and any potential impacts the diversion could have downstream of the proposed dam.

Groundwater and Dewatering
Groundwater was observed during our field activities at depths between 6 and 47 feet below the
existing ground surface

Based on our groundwater observations during our field activities, groundwater infiltration
should be expected in the excavations. Therefore, because it will be important that the
excavations along with the placement of embankment fill material be completed under dry
conditions, it should be anticipated that the use of conventional dewatering methods such as
gravity drainage and pumping from sumps to dewater the excavations will be necessary on this
project. Considerations may also need to be given to the construction of temporary cofferdams
outside of the limits of the excavations to help isolate and help control groundwater seepage. It
should be recognized that the extent of dewatering and the type of dewatering methods
necessary for this project may only be adequately determined during the time of construction.

Material Specifications

The following sections identify the recommended material types, minimum compaction
requirements, moisture control requirements, and minimum testing requirements for the proposed
embankment, along with including recommendations for suitable drainage blanket materials, filter
materials encompassing the proposed toe drain, and the impervious blanket material. Additionally,
recommendations are also provided below for obtaining adequate bondings between subsequent
lifts or adjacent dissimilar materials.

Impervious Clay Liner

The materials to be utilized for the construction of the impervious clay liner should be clean and
free of organic material, debris, deleterious materials and frozen soils. The use of a relatively
impervious homogeneous soil, with a permeability characteristic of 1x10° centimeters per second
(“"/sec) Or slower, would be the most desirable. Provided that a suitable amount of homogeneous
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material is available, a fine-grained (cohesive) soil (more than 50 percent (%) of the soil by weight
passing the No. 200 sieve) with liquid limits ranging between 30 and 50 percent (%) and plasticity
indices ranging between 10 to 20 percent (%) would be recommended. Avoidance of highly plastic
clays (liquid limit above 50 and plastic index above 20) is recommended.

In general, the clay soils encountered within the proposed impoundment area are suitable for use
for the construction of the clay liner. Based on laboratory testing, the shallow clay soils
encountered within the borrow area have liquid limits (29 to 39 percent (%)) and plastic limits (17 to
19 percent (%)) within the recommended range provided above, and have permeability
characteristics slower than the recommended minimum (1x10” to 9.2x10® centimeters per second

(""sec))-

However, some of the clays from the borrow area are expected to be about 4 to 18 percent wetter
(%) than the optimum moisture content; determined by laboratory testing at 12 percent (%).
Therefore, scarifying and drying of these soils may be needed to achieve adequate compaction of
portions of the borrow clay materials.

Geosynthetic Clay Liners (GCL)

In order to reduce the amount of on-site clay soils, or potentially suitable clays from an off-site
borrow source, necessary for construction of the proposed upstream pervious blanket, the use of
geosynthetic clay liners (GCL) in conjunction with a portion of the on-site or off-site borrow
materials may be an alternative. Geosynthetic Clay Liners typically consist of the combination of
geotextiles encasing a layer of bentonite. The bentonite has a high swell potential and low
permeability, which provides for an adequate liner.

Patriot recommends that if geosynthetic clay liners (GCL) are chosen to be utilized for the
referenced project, the Client should retain a specialty firm (such as CETCO) qualified to supply,
design, install and warrant the performance of an appropriate liner which can provide a
permeability of 1x10° centimeters per second (“"/s..) or slower. However, do to the anticipated
hydrostatic pressure from an approximately 18 feet head of water or greater, we recommend
that a minimum of 1.5 feet of the on-site or off-site borrow clay materials be utilized in
conjunction with the geosynthetic clay liners (GCL) in order to increase the thickness of the
impervious blanket.

Fill Placement Control

The placement and gradation of the embankment and upstream blanket fill materials shall be
such that the materials are free of lenses, pockets, streaks, voids or layers of material differing
substantially in texture, gradation, or water content from surrounding material. We recommend
that the embankment and upstream blanket fill materials should be compacted to a dry density of
at least 98 percent (%) of the Standard Proctor maximum dry density.

The embankment fill materials shall be placed and compacted in layers not exceeding eight (8)
inches in loose thickness (the loose lift thickness should be reduced to 6 inches when utilizing
small hand compactors), and within the range of 0 to 3 percentage (%) points above the optimum
moisture content value. All fill placement should be monitored by a Patriot representative. Each lift
should be tested for proper compaction at a frequency of at least one (1) test every 5,000 square
feet (ft?) per lift for the dam embankment and at a frequency of at least one (1) test every 10,000
square feet (ft?) per lift for the upstream blanket areas.

Additionally, we recommend that fill material placed within close proximity and directly next to or
over the proposed principal spillway pipe should be compacted with a hand compactor. The
operation of equipment over the structure shall be in accordance with the culvert manufacturer
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recommendations. In the absence of specific recommendations, we recommend that the when
the level of fill reaches the top of the structure, two (2) lifts should be carefully spread and hand
compacted over the structure without traversing the structure with heavy equipment.

Bonding of Fill Materials

In order to achieve proper bonding between layers of soil during the construction of the proposed
earth embankment, the existing foundation soils or recently placed fill material may need to be
moistened, scarified and/or re-compacted. Additionally, benching of existing foundation soils and
new embankment fill material will be required at the abutments. In general, we recommend that
following requirements be utilized for obtaining proper bonding between soils.

Prior to the placement of the first layer of embankment fill on the foundation soils, after stripping of
any vegetation, the upper 12 inches of the surface of the foundations soils, upon which the new
embankment will be constructed, should be scarified and compacted to a dry density of at least 98
percent (%) of the Standard Proctor maximum dry density (ASTM D-698). Furthermore, depending
on the amount of time lapsed between the placement of a subsequent lift, scarification and re-
compaction of the recently placed embankment material may also be required. In either case,
moistening of the existing foundation soils or recently placed fill materials may also be required to
obtain adequate bonding.

During Phase 2 through 5, in order to reduce the potential for a zone of weakness to form between
the coarse refuse materials and clayey fills along the upstream slope, as well as to reduce the
seepage, the interface should be benched. Benching of the interface at a 4:1 gradient should be
suitable, though we recommend that vertical cuts not exceed more than 3 feet in height.

APPENDICES:
Appendix A: FIELD INVESTIGATIONAL PROCEDURES
Site Vicinity Map (Figure No. 1)
Boring Location Map (Figure No. 2)
Boring Logs
Monitoring Well Logs
Boring Log Key
Unified Soil Classification System (USCS)
Appendix B: LABORATORY TEST DATA
Appendix C: HYDROLOGIC AND HYDRAULIC ANALYSIS
Appendix D: SEEPAGE ANALYSIS
Appendix E: SLOPE STABILITY ANALYSIS
Appendix F: DRAWINGS
Appendix G: General Qualifications

Standard Clause for Unanticipated Subsurface Conditions
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06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-18 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-18

(Page 1 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Cloudy, 55F
Allerton - Homer, lllinois Start Date :11/14/11 Latitude : 39.9810531
Drilling Method :HSA Longitude : -87.9089755
Water Levels
_W_ During Drilling: Dry
7 After Completion: 15 feet (Influenced by Coring)
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n | Eev. |5l 8 | & = > REMARKS
Feet 6846 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
0 ;
T 684 roesoiL(woy
J Tan & Brown Mottled, moist, medium stiff to 100 4/5/5
. stiff, sSiLtycL.ay.
. Light Brown, slightly moist, stiff, SILTY CLAY 100! 565
5] with trace finesand
1 679 Light Brown, moist, stiff to very stiff, SILTY
= CLAY with trace to a little sand 67 5/5/6 1.75
] 4 100 4/5/7 3.0
10°
T 674
E Gra_y, s@htg mast,_very_stiff_to h_ard,_ ]
15 CLAYEY SILT with trace sand 100| o9 |>45
T 669
E Gre& nEist,_meEum_dere,_CLAWEV ]
20-] GRAVEL with trace sand IZI 67 | 9/10/10
T 664
—: Gra_y, nEist,_ver?stEto_harES[TY_CLﬁ( o
b with trace sand and trace small gravel
] 100 6/7/10 >4.5
25—
T 659
3 100 | 9/11/12 | 45
30
T 654
] IZI 100 9/719
35+
T 649
3 100 8/9/13 | 45
40—
T 644
] 100 | 12/15/a7 |>4.5
45+
T 639
E Bluish aay,_slig_htly_mogt, rgrd,_SIL?Y CLAY |
3 12 [| 100 | 16/15/18 |>4.5
504 @ ———-——————— = = — —




PATRIOT ENGINEERING
and Environmental Inc. LOG OF BORING B-18

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH
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06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-18 (revised).bor

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Cloudy, 55F
Allerton - Homer, lllinois Start Date :11/14/11 Latitude :39.9810531
Drilling Method :HSA Longitude : -87.9089755
Water Levels
_W_ During Drilling: Dry
7 After Completion: 15 feet (Influenced by Coring)
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n | Eev. |5l 8 | & = > REMARKS
Feet 6846 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o N
0 gas Bluish Gray, slightly moist, hard, SILTY CLAY
7 CL us ray, slightly moist, hard, Boring caved to 51 feet upon
] _— = = = = — = — — — auger removal.
. Gray, slightly moist, hard, CLAYEY SILT with
1 trace sand
7 100 | 18/33/50-5"|>4.5
55—+
T 629
3 ML
] 100 | 20/27/31 |>4.5
60—
T 624
. Bluish Gray, slightly moist, very stiff to hard, |
] SILTY CLAY 100 | 11/17/28 | 3.5
65—
T 619 CL
_: == - — - - = = — — — — — — — Auger refusal encountered at
] .| Light Gray, heavily fractured, weathered, 68 feet.
b o] LIMESTONE
70_ TTITIT
T 614 el
_: ; 7E Sample No. 16:
. LS |k 16 || 85 Rock cored from 68 to 78 feet
75— el Rock Quality Designation:
T 609 E E E RQD =56%
8 0_: Boring terminated at 78 feet.
T 604
85
T 599
90
=+ 594
95
T 589
100




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-19 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-19

(Page 1 of 3)

5]

100 | 10/16/24 (>4.5

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Cloudy, 55F
Allerton - Homer, lllinois Start Date :11/15/11 Latitude :39.9779168
Drilling Method :HSA Longitude : -87.9089784
Water Levels
_W_ During Drilling: Dry
7 After Completion: 11feet (Influenced by Coring)
% (@) @ Atter 24-hours:
Depth | Surf. | 3 T E Rec SPT Q w
in | Eev. 5| 8 | & s | il REMARKS
Feet 6813 | ® 8 S DESCRIPTION % % Results tsf | %
=l 2 |o )
0—
1681 TOPSOIL (30")
] 56 3/3/14
7 - Grayish Tan, moist, medium stiff to stiff,
] SILTY CLAY 22| 333 |175
5— T T T T T e e i,
7 676 Tan, very moist, medium stiff to stiff, SILTY
1 CLAY with trace sand 100 3/3/4 15
B cL
] 100 3/5/5 2.0
1071 671
7 Gray, moist, medium stiff to stiff, SANDY
- SILTY CLAY
] 78 5/4/5 1.25
15— 666
h CL
] IZI 100 4/5/7 3.0
201 661
—: Gra_y, nEist,_meEum_deWse,_SAﬁDY_SlL?wﬁl o
] trace clay
B ML 100 8/9/11
251 656
—: Gra_y, s@htgmast,_stiffz) vgry aff,_SILﬂ -
1 CLAY with trace sand
7 CL 100 4/5/8 25
307 651
—: Brown tEGay,;ligh_tly nToisfhaTd, SANDY |
b SILTY CLAY with trace gravel
] IZI 0 50-5"
35— 646
3 22 | 13/14/16 |>4.5
401 641
] CL
] 100 | 8/14/22 |[>4.5
45— 636

a
o
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06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-19 (revised).bor

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Cloudy, 55F
Allerton - Homer, lllinois Start Date :11/15/11 Latitude :39.9779168
Drilling Method :HSA Longitude : -87.9089784
Water Levels
_W_ During Drilling: Dry
7 After Completion: 11feet (Influenced by Coring)
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n | Eev. |5l 8 | & = x| REMARKS
Feet | 6813 | & 8 é DESCRIPTION % % Results | tsf | %
2| D |o )
50— — = T T T T T T,
7 631 Brown to Gray, slightly moist, hard, SANDY
h SILTY CLAY with trace gravel
7 0 16/14/17
551 626
] 33 | 11/14/15 | 4.5
60— 621
. CL 100| 9/9/17 |4.25
651 616
] 67 8/11/17 4.0
703 611
_: Boring caved to 72 feet upon
] auger removal.
] 67 22/17/128 | 4.5
751 606
E Gra_y, nEist,_verVStﬁto_harECﬂYEY SILT |
b with trace peat inclusions 78 | 11/15/19 |3.75
80— 601
B ML
] 0 10/11/14
851 506
. Gray, moist, very stiff, SILTY CLAY with |
] trace fine sand 100 | 10/12/17 |3.25
90— 501
B cL
] 100 | 8/17/22 3.0
95— 586
_— _—— Y — = — = = = — — — Auger refusal encountered at
] Gray, heavily fractured, weathered SHALE 98gf1
SH L A 22 || 100 eet.
100 with interbedded clay and silt seams




PATRIOT ENGINEERING
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06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-19 (revised).bor

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Cloudy, 55F
Allerton - Homer, lllinois Start Date :11/15/11 Latitude :39.9779168
Drilling Method :HSA Longitude : -87.9089784
Water Levels
_W_ During Drilling: Dry
7 After Completion: 11feet (Influenced by Coring)
g @) @ Atter 24-hours:
Depth Surf. 3 T g R SPT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet 6813 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
100 5g; —-— = — — = = = = — —
7 Gray, heavily fractured, weathered SHALE
_: with interbedded clay and silt seams sample No. 22:
- Rock cored from 98 to 108
1 SH 22 (| 100 feet.
105—
1 576 Rock Quality Designation:
. RQD = 71%
] Boring terminated at 108 feet.
1101 571
115 566
120+ 564
125 556
130 551
135 54
140 541
145 536
150




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-20 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-20

(Page 1 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 60F
Allerton - Homer, lllinois Start Date :11/16/11 Latitude :39.9794776
Drilling Method :HSA Longitude : -87.9069697
Water Levels
_W_ During Drilling: 25 feet
7 After Completion: 14 feet (Influenced by Coring)
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
in | Eev. 5| 9 |2 g |Ree Qp | w REMARKS
Feet 6840 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
07 "
] roesoiL(woy
N Brown, moist, medium stiff to stiff, SILTY 100 3/414 25
+ 681 cL CLAY
5__ ____________ 78 4/5/6 2.0
7 Reddish Gray to Tan, very moist, medium stiff
. to stiff, SILTY CLAY with trace fine sand 100| 233 1.0
+ 676 cL
] 4 67 4/5/5 15
103
E Gra_y, rrEist,_verVStﬁto_harESE\le SILTY |
] CLAY with trace gravel
-+ 671
b CL
] 100 8/8/9 4.5
15—
E Gra_y, nEist,_meEum_deﬁse,_SlL?WE tn:ce_ o
—:_ 666 clay
] ML IZI 100 | 5/6/13
20—
1 eo1 Gray, moist, very stiff, SILTY CLAY |
. CL 100| 13118 |275
25 | W |
. Gray, moist, stiff, CLAYEY SILT |
+ 656
] 100 3/6/7 4.0
20
] ML
4 651
] IZI 100 5/11/14
35—
] _———— = = = = — — — —] Boring caved to 36 feet upon
] Reddish Brown, moist, very stiff to hard, auger removal.
1 a6 SANDY SILTY CLAY with a little gravel
] 10 || 100 6/8/13 4.5
40— CL .
+ 641
i Light Gray, Fighly weathered, LIVESTONE || 11]| 28 | 0%
h LS
_:— 636 = = = = = = = — — — — Auger refusal encountered at
] LS Light Gray, weathered, LIMESTONE 21| 90 48 feet.

a
o




PATRIOT ENGINEERING
and Environmental Inc. LOG OF BORING B-20

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
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06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-20 (revised).bor

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 60F
Allerton - Homer, lllinois Start Date :11/16/11 Latitude :39.9794776
Drilling Method :HSA Longitude : -87.9069697
Water Levels
_W_ During Drilling: 25 feet
7 After Completion: 14 feet (Influenced by Coring)
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev. |5 9 |3 g [Ree hal REMARKS
Feet 6840 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o N
50_ ]] o~ T T T - T
] 17| Light Gray, weathered, LIMESTONE
_: J‘:: Sample No. 12:
<+ 631 _'J:r Rock cored from 48 to 58 feet.
. LS |t 12 (| 90
557 k : Rock Quality Designation:
] L RQD = 44%
- J\ T
| J\ T
+ 626 i
60—: Boring terminated at 58 feet.
+ 621
65
+ 616
70
+ 611
75
+ 606
80—
4 601
85
+ 596
90
=+ 501
95
=+ 586
100




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-21 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-21

(Page 1 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 45F
Allerton - Homer, lllinois Start Date :11/16/11 Latitude :39.9810384
Drilling Method :HSA Longitude : -87.9049609
Water Levels
_W_ During Drilling: 19 feet
7 After Completion: 12 feet (Influenced by Coring)
g (@) @ Ater 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet 6836 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o N
0 ;
T 683 TOPEOIL(lO_) ________
] Brown, moist, medium stiff to stiff, SILTY 100 3/414 2.0
. CLAY with trace sand and small gravel
7 100 4/4/4 2.0
5_
T 678
] 100 3/4/5 2.5
] 100 5/617 2.25
10
Te63 | e o o o o
7 Gray, moist, medium stiff to stiff, SILTY CLAY
. with trace sand
] 100 5/5/5 2.0
15—
T 668
—: Gre& nEist,_meEum_dere,_SlL?wit_h trace |
1 v clay
] IZI 100 11/9/9
20—
T 663
—: Gra_y, vay r?ois?majiua sti_ff tc:;tifr SIL_TY_ o
b CLAY with trace fine sand
] 100 4/5/5 1.0
25
T 658
E Gre& nEist,_verVStEto_haraS[TY_CLKY -
30 with sand and small gravel 100| 6/n2 |45
T 653
_: Boring caved to 33 feet upon
] IZI 10| e711 auger removal.
35
T 648
E limestone fragments encountered at about 39 67 | 12/9/15
40— feet.
T 643
E GRA_NlTE C(Eble_ _______ Auger refusal encountered at
N Light Gray, highly weathered, LIMESTONE =~ 43 feet.
45— Gray, weathered, SHALE and MUDSTONE Sample No. 11:
I 638 Rock cored from 43 to 53 feet.
. 11 || 60
. Rock Quality Designation:
. RQD = 35%
504  pPD—t——= - - - - - - — — - — —
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06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-21 (revised).bor

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 45F
Allerton - Homer, lllinois Start Date :11/16/11 Latitude :39.9810384
Drilling Method :HSA Longitude : -87.9049609
Water Levels
_W_ During Drilling: 19 feet
7 After Completion: 12 feet (Influenced by Coring)
g (@) @ Ater 24-hours:
Depth Surf. 3 T g R SPT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet 6836 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
54 T - - = = — = — —
T 633 Gray, weathered, SHALE and MUDSTONE
. SH 11| 60
B \Light Gray, LIMESTONE )
557 o8 Boring terminated at 53 feet.
60
T 623
65
T 618
70
T 613
75
T 608
80
T 603
85
T 598
90
+ 593
95
T 588
100




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-22 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-22

(Page 1 of 3)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 55F
Allerton - Homer, lllinois Start Date :11/1/11&11/17/11 Latitude 1 39.9758633
Drilling Method :HSA Longitude : -87.9063575
Water Levels
_W_ During Drilling: 48 feet
_Z_ After Completion: 47feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
in | Eev. 5| 9 |2 g |Ree Qp | w REMARKS
Feet 6826 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
07 62 —7TOPSO|L 6"
E = _( _) - - - — — = Boring conducted to 100-feet
N CL Grayish Tan, moist, medium stiff to stiff, 93 334 [2.25 on November 1, 2011 then
. SIL'IZ CLAY_ e terminated. Boring was then
] ML Grayish tan, slightly moist, loose to medium 100! 555 extended to the termination
5 dense, SANDY SILT with irace clay _ __ __ depth shown on og on
1 677 Tan, moist, medium stiff to stiff, CLAYEY SILT ovember 1, ’
] with trace fine sand and trace small gravel 100| 7/5/6 25
] ML
] 100 3/416 2.25
10
T 672
= Gray, moist, dense, CLAYEY SAND witha |
b little gravel
. sC 89 | 4naz1
15
T 667 o
7 Gray, slightly moist, very stiff to hard, SILTY
—_ CLAY with trace sand
] IZI 100 5/7/8 4.5
20—
T 662
] 100 5/6/9
25
T 657
] 100 71719 4.5
30
=+ 652
B CL
] IZI 0 50-5"
35
T 647
] 100 | 14/18/19 (>4.5
40—
+ 642
] 100 | 14/23/28 |>4.5
45—
T 637
] | \7 |
. | W |
] 12 27 14/14/19 (>4.5

a
o




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-22 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-22

(Page 2 of 3)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 55F
Allerton - Homer, lllinois Start Date :11/1/11&11/17/11 Latitude 1 39.9758633
Drilling Method :HSA Longitude : -87.9063575
Water Levels
_W_ During Drilling: 48 feet
_Z_ After Completion: 47feet
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. 5| 9 |2 g |Rec Qp | w REMARKS
Feet | 6826 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
50 — T T o T T e T o T
T 632 Gray, slightly moist, very stiff to hard, SILTY
h CL CLAY with trace sand
E Bluish aay,_moi_st, Eﬁrd,_CLKY with trace |
] CH sand 67 | 23/24/24
55—+
Te2r | - iAo _ _ _ _ _ _ _ _ _ _
7 Gray, slightly moist, hard, CLAYEY SILT with
—_ trace sand and small gravel
] 100 | 20/27/32 | 4.5
60—
T 622
] 100 | 14/20/29 (>4.5
65—
T 617
. ML 100 | 71418 |>45
70—
T 612
] 100 7/14/21 |>4.5
75—
=+ 607
] 100 9/13/18 |>4.5
807 6o
. Boring caved to 81feet upon
] _——_—— — —_ — — = = = = - auger removal.
. Dark Gray, slightly moist, hard, CLAYEY SILT
] 100 | 13/19/28 |4.25
85—
+ 597
3 ML
] 100 | 18/38/49 | 4.5
90—
=+ 592
E Grag, s@ht@ mast,_hard_, SILTY CLAY with |
] trace sand 100 | 15/16/21 |>4.5
95— CL
T 587
—: Gra_y, s@htg mast,_hard_, CLAYEY SILT with |
. ML trace fine sand
] 22 (| 100 | 12/19/19 | 4.5
100+ P - - - — — = — —
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06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-22 (revised).bor

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 55F
Allerton - Homer, lllinois Start Date :11/1/11&11/17/11 Latitude 1 39.9758633
Drilling Method :HSA Longitude : -87.9063575
Water Levels
_W_ During Drilling: 48 feet
_Z_ After Completion: 47feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev 5| 9 |2 g [Ree Sl REMARKS
Feet 6826 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
100 — == = = = = T L
T 582 ML Gray, slightly moist, hard, CLAYEY SILT with
] trace fnesand ]
. Bluish Gray, moist, hard, CLAY
7 100 | 21/29/19
105
+ 577 CH
o] Light Gray, Fighly weathered, SHALEwin || 2¢]| 11| 02
E 572 SH | interbedded silt seams — Auger refusal encountered at
1 . 111 feet.
7 Gray, weathered, SHALE
115—: Sample No. 25:
o 25 99 Rock cored from 111 to 121
] SH feet.
E Rock Quality Designation:
— RQD = 75%
120 QD = 75%
T 562
3 Boring terminated at 121feet.
125
=+ 557
130
T 552
135
+ 547
140
T 542
145
T 537
150




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-23 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-23

(Page 1 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 55F
Allerton - Homer, lllinois Start Date 111/1/11 Latitude :39.9773797
Drilling Method :HSA Longitude :-87.9042923
Water Levels
_W_ During Drilling: 48 feet
7 After Completion: 47 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev 5| 9 |2 g [Ree ha REMARKS
Feet 6822 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
0—+
I 682 TOPSOIL (36")
] 100 4/4/4 2.75
E Ligﬁ brgwn,_moi_st, medium stiff to sﬁf, ]
] SILTY CLAY 100 4/3/4 3.0
51 677
h CL
] 100 3/417 4.0
. Brown, moist, very stiff to hard, SANDY |
] CLAY 93 7/9/11 4.5
10 T 672 cL
E Gra_y, moist to sﬁghtTy mast,_stiff_to \Eryaiff,_ N
15 ggr SANDY SILTY CLAY 67 | 677 |45
] CL
E Gra_y, rrEist?) sl_ightl_y mast,_very_ stiff_toFardT o IZI 100| e/8/10 |>45
20— 662 SANDY SILTY CLAY
. cL
] 67 9/13/13 |>4.5
25— 657
E Gra_y, moist to sl_ightl_y mast,_stifﬁo \Erygiﬁ,_ N 100 5/5/7 |>4.5
30— 652 SANDY SILTY CLAY
] CL
E Gra_y, moist to s@htl_y mast,_very_stiff_toﬁarcr N IZI 100 | 12/9/13 |>45
35— 647 CL SANDY SILTY CLAY with a little gravel
E BroWn,aigh_tly r?oist_,veTy stiff taaa ]
- SANDY SILTY CLAY with some gravel
] 100 8/12/11 |>4.5
40— 642
. Boring caved to 41feet upon
. auger removal.
] CL
] ) 27 50-5" |>4.5
45— 637 Granite Cobble encountered at 45 feet. Auger refusal encountered at
g 45 feet.
] | \7 |
. | w ] 12 (| 100

a
o




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-23 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-23

(Page 2 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 55F
Allerton - Homer, lllinois Start Date 111/1/11 Latitude : 39.9773797
Drilling Method :HSA Longitude :-87.9042923
Water Levels
_W_ During Drilling: 48 feet
7 After Completion: 47 feet
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet 6822 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
50—+ - = = = = — = — — — —
7 632 Brown, slightly moist, very stiff to hard, Sample No. 12:
] cL SANDY SILTY CLAY with some gravel Cored from 45 to 55 feet. Soil
] 12 |] 100 conditions encountered
] classified based on field
551 Grayish Brown, slighly moist, hard, SILTY observations.
I 627 CLAY with trace sand )
7 Sample No. 13:
p CL Cored from 55 to 60 feet. Soil
] 13 40 conditions encountered
] classified based on field
7 observations.
601 622
. Boring terminated at 60 feet.
65— 617
701 612
751 607
801 602
85— 597
90— s92
951 587

100




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-23A (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-23A

(Page 1 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 55F
Allerton - Homer, lllinois Start Date :11/17/11 Latitude :39.9773797
Drilling Method :HSA Longitude :-87.9042923
Water Levels
_W_ During Drilling: 48 feet
7 After Completion: 47 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev. 5| 9 | & g |Rec Qp | w REMARKS
Feet | 6822 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
0 682
. Blank drilled from 0 to 63.5 feet. Refer to Boring B-23A offset 5 feet
— Boring B-23 for descriptions of soil strata. east of Boring B-23.
51 677
10— 672
15— 667
20— 662
251 657
301 652
35— 647
40— 642
45 —:_ 637 Boring caved to 45 feet upon
- auger removal.
] | \7 |
. | W |

a
o




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-23A (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-23A

(Page 2 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Mostly Sunny, 55F
Allerton - Homer, lllinois Start Date :11/17/11 Latitude : 39.9773797
Drilling Method :HSA Longitude :-87.9042923
Water Levels
_W_ During Drilling: 48 feet
7 After Completion: 47 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n | Eev. |5l 8 | & = > REMARKS
Feet 6822 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
O—te62 m7— 17 T — — — —— — — — — — —
. Blank drilled from O to 63.5 feet. Refer to
— Boring B-23 for descriptions of soil strata.
55— 627
601 622
E Gra_yisrﬁ)roWn,aigmy r?ois?ha?d, SILTY | 0 50-5"
65— 617 CcL CLAY with trace sand
—: Gra_y, s@htg mast,_very_stiﬁ_to E\rd,_ ]
b CLAYEY SILT with trace peat inclusions
] 100 | 17/21/31 |>4.5
701 612
] 100 | 6/10/11 4.5
751 607
—: Gra_y, G_RAIWTE_frag_meHs ______
] 27 50-5"
80— 602
] |t — — — — — — — — — — — Auger refusal encountered at
7 Gray, fractured, LIMESTONE 82 feet.
] | — - - — — — — — — — — — — Sample No. 5:
851 597 _Black to gray, weathered, SHALE with Rock cored from 82 to 92 feet.
. interbedded clay seams
] 5 90 Rock Quality Designation:
—_ RQD = 28%
90— 592
. Boring terminated at 92 feet.
951 587

100




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-23B.bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-23B

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Shelby Tube
Bulldog Mine Logged By . T. Smith Weather : Sunny, 70F
Allerton - Homer, lllinois Start Date 1 5/14/12
Drilling Method :HSA
Water Levels
_W_ During Drilling: 6 feet
_Z_ Aifter Completion: Dry
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev. |5 9 | % g [Ree hal REMARKS
Feet | 68354 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
O_
T 683 . .
4 Boring B-23B offset 5 feet east from boring — Sample No. 1:
. B-23A. Shelby tube pushed from 1 to
7 1] 44 23| 3 feet.
T Refer to Boring B-23 for a description of soll Loss On Ignition (LOI)
: strata. Organic Content = 5.4%
R 2 58 24 )
i Boring caved to 4 feet upon
5 — auger removal.
T 678
. A 3 || 100 24 | sample No. 2:
B Shelby tube pushed from 3 to
T - 5 feet.
: Sample No. 3:
| 4 38 19 Shelby tube pushed from 5 to
i 7 feet.
10— —
T 673 Sample No. 4:
E Shelby tube pushed from 8 to
1 10 feet.
15
T 668 . .
4 Boring terminated at 15 feet.
20—
T 663
25—
T 658
30—




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-24 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-24

(Page 1 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date :10/31/11 Latitude : 39.9788961
Drilling Method :HSA Longitude :-87.9022270
Water Levels
_W_ During Drilling: Dry
7 After Completion: 7 feet (Influenced by Coring)
g @) @ Atter 24-hours:
Depth surf. |3 T 3 R SPT
n | Eev. |5l 8 | & = > REMARKS
Feet 6812 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
01
4 68t TOPSOIL (18")
E Dark Gray, moist, medim st to stif, sicTy~ |LL][ @ | a6 |20
- CL CLAY
i Light Brown, marst, medim siff o stfr, || 2][ 3| ¥
al 676 SILTY CLAY with trace sand
] 100 5/517
B cL
] 89 4/5/7
101671
- Gray, moist, stiff to very stiff, SANDY |
b CLAYEY SILT with trace gravel
] ML 56 71717 45
157 666
—: Ligﬁ ngrrslig_htly_mogt, medium d_ens_e, -
B fine grained, SILTY SAND
] SM IZI 33| 789
201 661
—: Gra_yish_TarT m?ist,_very stiff_, SXNDT( SW_TY_ o
b CLAY
] 33 8/9/10 3.0
251 656
b cL
3 27 9/9/13 4.0
30— 651
—: Gra; &Erovvn, s]ghl_y mast,_hard_, CLAYEY |
b SILT with some sand and gravel
] Izl 0 40/40/35
351 646
3 33 | 26/28/33 [>4.5
401 641 ML
] 100 | 28/36/26
45— 636
E cL Tarﬁish_Gral, rﬁ)isrver_y stiff to_hag, SILTY |
E CLAY with trace fine sand 12 ]| 100 | 1211516 | 4.0

a
o




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-24 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-24

(Page 2 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Splitspoon; NQ core
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date :10/31/11 Latitude :39.9788961
Drilling Method :HSA Longitude :-87.9022270
Water Levels
_W_ During Drilling: Dry
7 After Completion: 7 feet (Influenced by Coring)
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. 5| @ |Z g |Ree Qp | w REMARKS
Feet 6812 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
207 631 Tannish Gray, moist, very siiff to hard, SILTY
] CLAY with Y, fi ! 3& ! Boring caved to 51feet upon
1 with trace fine san auger removal.
] CL
7 33 10/8/15 4.5
% _:_ 620 SS Tan and Brown, highly weathered, — Auger refusal encountered at
h SANDSTONE 56 feet
. Light Gray, highly fractured, highly
E | weathered, LIMESTONE with appreciable Sample No. 14:
60— g21 r vugs Rock cored from 56 to 66 feet.
] LS 14 80 K |
] : : Rock Qualtiy Designation:
- - Void encountered from 57 to 58 feet. RQD = 52%
65— 616
3 Boring terminated at 66 feet.
703611
751 606
80— 601
851 596
90— 501
95 586

100




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-25 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-25

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date : 4/6/12 Latitude : 39.58'49.2851"
Drilling Method :HSA Longitude . -87.54'30.8355"
Water Levels
_W_ During Drilling: 8 feet
7 After Completion: 14 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n | Eev. |5l 8 | & = > REMARKS
Feet 6848 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
0] Topsoil (10")
Tesa | |— [ - _ = = = = =
] Dark Brown to Brown, moist, medium stiff,
] CL SILTY CLAY 1 || e7 2/314 21
i Gra? &7an_l\/lotFed,_moEt, soft to medium |
E cL stiff, SILTY CLAY with trace sand —
] 2 || 33 21212 1.0 |17
5 L= = = = = = — — — — — — Sample No. 3:
4 Light Brown, moist, medium stiff, SILTY Shelby tube pushed from 5 to 7
£ 679 CL CLAY with a little sand and trace gravel 3 || 92 16 | feet.
N Ligﬁ ngrrm;st,aecmjm_stiff?) Sﬁf, T Unconfined Compressive
i AAd SANDY CLAY Strength Test:
] CL — Qu =1.0tsf
i 4 100 4/4/5 1.75] 12
10— —
1674 Gray, slightly moist, stiff to very stiff, SANDY S
1 CLAY with trace to a little gravel 5 || 100 71517 20|11
] va Sam :
ple No. 6:
1 CcL 6 ]| 100 71909 45110 Atterberg Limits Tests:
15+ — LL=19, PL=12, PI=17
I 669
] 7 || 78 | 13/13/10 |>4.5(11
] Gra_y, s@hl@ moist to n?)ist,_vegstﬁto_ I
] hard, SANDY CLAYEY SILT 8 67 67110 |>as5| 12
20— —
- ML
1664 — Sample No. 9:
] 9 78 13/12/8 21 | Atterberg Limits Tests:
7 LL=20, PL=18, PI=2
b _ = = = = — = = — — i Sample No. 10:
4 Gray, wet, medium dense, SILTY SAND with — splitspoon sampler driven
i SM trace clay wll o | sn213 twice with no recovery.
o5 Classification based on field
[ e N I observation.
I 659 Gray, moist, stiff, CLAYEY SILT — Boring caved to 26 feet upon
] ML 11| 56 | 68 19 | auger removal.
] Gra_y, rrEist,_verVStﬁto_haraS[TY_CLﬂ I
1 CL with a little sand and trace small gravel 121100 91117 |>a5|12
30

Boring terminated at 30 feet.




PATRIOT ENGINEERING
and Environmental Inc. LOG OF BORING B-26

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

(Page 1 of 1)

06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-26 (revised).bor

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date 1 4/10/12 Latitude : 39.58'49.1903"
Drilling Method :HSA Longitude 1 -87.54'23.3440"
Water Levels
_W_ During Drilling: 21feet
_Z_ After Completion: 8 feet
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet | 68354 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
0 "
4 683 TOPSOIL (36")
] 1 || 33 5/5/7 25|25
— — Sample No. 2:
1 - = — = — — — — Atterberg Limits Tests:
i Gray & Brown Mottled, very moist to moist, — LL=48 IgL:18 PI=30
4 medium stiff to stiff, SILTY CLAY with trace ) 56 2033 10 | 27 ' '
L to some gravel )
5 — Sample No. 3:
+ 678 CL Shelby tube pushed from 5 to 7
- 3 || 54 2.0 | 17| feet.
i v — ]
i Light Brown, moist, very stiff, SILTY CLAY N
1 with trace sand and small gravel 4 || 100 3/5/5 15|15
10— —
T 673 CL
] 5 || 78| 4me |1.75|14
] Light Brown, moist, very stiff, SANDY SILTY |
] CLAY 6 || 56 | 111217 17
15 —
T 668
b CL
E 7 0 9/9110 Samples No. 7 & No. 8:
] — Splitspoon sampler driven
] twice with no recovery.
: Classifications based on field
i 8 0 50-4" observations.
20— — . T T TS T —
4 663 Gray, moist, stiff to very stiff, CLAYEY SILT
i | W | — Boring caved to 18 feet upon
i 9 [|100| a4 |1.25|17 | auger removal.
i 10|56 | 55 | 1519
25— ML —
T 658
: 11 (| 100 | 12/13/a7 | 2.0 | 18
] 12 || 67 | 11710111 | 2.0 | 20
30
Boring terminated at 30 feet.




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-26A.bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-26A

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Shelby Tube
Bulldog Mine Logged By . T. Smith Weather : Sunny, 70F
Allerton - Homer, lllinois Start Date 1 5/14/12
Drilling Method :HSA
Water Levels
_W_ During Drilling: 7.5 feet
7 After Completion: 5.5 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev. 5| 9 | & g |Ree Qp | w REMARKS
Feet | 68354 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
O_
T 683 . .
4 Boring B-26A offset 5 feet east from boring — Sample No. 1:
. B-26. Shelby tube pushed from 1 to
7 1] 40 24 | 3 feet.
T Refer to Boring B-26 for a description of soll Loss on Ignition (LOI)
: strata. Organic Content = 3.8%
R 2 71 29
E Sample No. 2:
5 I Shelby tube pushed from 3 to
-+ 678 Ava 5 feet.
E 3 92
] Sample No. 3:
] Ra Shelby tube pushed from 5 to
i 7 feet.
| 4 100 18 Sample No. 4:
] Shelby tube pushed from 8 to
10— L 10 feet.
T 673
E Boring caved to 10.5 feet upon
1 auger removal.
7] Sample No. 5:
] Shelby tube pushed from 13 to
i 5 42 17 15 feet
15
T 668
4 Boring terminated at 15.5 feet.
20—
T 663
25—
T 658
30—




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-27 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-27

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 50F
Allerton - Homer, lllinois Start Date 1 4/10/12 Latitude : 39.58'49.1972"
Drilling Method :HSA Longitude :-87.54'14.0688"
Water Levels
_W_ During Drilling: 6 feet
_Z_ After Completion: 6 feet
g @) @ Atter 24-hours:
Depth | Surf. | Y I 4 Rec SPT Qp | w
i = %) o -
Flenet 6@?;'7 % 8 é % % | Results | tsf | % REMARKS
Szl 4 ) DESCRIPTION &
0 .
1681 TOPSOIL (12")
] Gra_yisrﬁ3rc;vn,?10is_t, medium stiff tgstiff_, o
i CL —
] Gra?&Eroan %ttl&i, \Eryﬁois_t, medium | Sample No. 2;
4 cL stiff, SILTY CLAY with trace sand and small 2 || 67 7831075125 Atterberg Limits Tests:
51 676 gravel — LL=41, PL=18, PI=23
i v, & 0 ] N
i Light Brown, moist, medium stiff, SANDY
4 CLAY 3 || 100 3/3/3 0.75| 15
1 CL — Sample No. 4:
] 4 0 5/6/9 Split-spoon sampler driven
T twice with no recovery.
10___ 671 | o— B ] Classification based on field
i Gray, moist, hard, CLAYEY SILT with trace N observation.
] fine sand 5 || 89 | 11/22/32 17
] ML 6 || 78 | 16126127
15 —
I 666
] 7 || 67 | 11/24/20 20
- — Boring caved to 17.5 feet upon
i _—— - = = = — — = = ] |
i Gray, very moist, loose, CLAYEY SAND — auger remova
] sc 8 ||100| 3135
20— —
1 661
] Gra_y, rTEist,_meEum_dereEne_to medium |
4 SM grained, SILTY SAND with trace clay 9 [|100| 11/16/9
] Gra_y, rrEist,_ medium stiff_toaiff,_CLB( EY |
i SILT with trace fine sand 10 (|100| 3/3/4 |05 18
25— —
I 656
4 ML _
] 11 || 67 4/4/5 10|21
] Gra_y, s@htgmast,_very_stiﬁ_to E\rd,_SA_NDY_ 1
1 CL SILTY CLAY with trace small gravel 1211100 81012 |a2s|10
30

Boring terminated at 30 feet




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-28 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-28

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date 1 4/9/12 Latitude : 39.58'47.0257"
Drilling Method :HSA Longitude . -87.54'27.2669"
Water Levels
_W_ During Drilling: 16 feet
7 After Completion: 13 feet
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
n | Eev |5] 9 | & g |Ree o REMARKS
= Q é S % Results tsf | %
Feet |68835| S| @ | & DESCRIPTION g
0 "
1688 TOPSOIL (10"
] Brown to Light Brown, moist, medium stiff to Sample No. 1: _
] soft, CLAY with trace sand 1 || s6 3/4/5 24 | Atterberg Limits Tests:
LL=54, PL=23, PI=31
: CH Sample No. 2:
T ] Splitspoon sampler driven
7] 2 0 3/1/2 twice with no recovery.
5_' ____________ Classification based on field
1+ 683 CL Brown, moist to very moist, very stiff, SILTY observation.
- o CLAl — 3 (] 100 2.0 |20 Sample No. 3:
] Brown, very moist, medium stiff, SILTY Shelby tube pushed from 5 to 7
] sc SANDY CLAY with some gravel feet.
E Brown, moist, CLAYEY SAND —
7 Brown, moist, stiff, SILTY CLAY with trace Sample No. 4:
b sand and gravel 4 50 1.5 | 16 | Shelby tube pushed from 8 to
10 T 10 feet.
1+ 678
] CL 5 ||100| 12/8110 |1.75]|15
E Ava — Sample No. 6:
] Shelby tube pushed from 13 to
. 6 || 100 1.0 | 16 | 15 feet.
1 — I
5 1+ 673 wi{ @ 9 _ _ _ _ _ _ _ _ _ _ _
i Light Brown, wet, dense, CLAYEY SAND N
] SC and gravel 7 || 67 | 10/15/25
] BroWn,Tnois_t, vay s?ff,gAl\EYELAT( Wﬁh T
4 trace gravel —
] CL 8 || 56 | 9910 13
20— —
+668 | | e 0 _ _ _ _ _ _ _ _ __ _
J Gray, moist, dense, SANDY SILT with trace — Boring caved to 21 feet upon
] ML clay 9 || 6 | 16118113 auger removal.
] Gra_y, nEist,_haa, C_LA\FEYEILT_WitF traEe I
] fine sand 10 || 89 | s5/16/31 18
257 663 ML
] 11 || 78 | 10113113 19
] Gra_y, rrEist,_meEum_stiff_toaiff,_CLﬁ T
] CH 12 [[100| 645 |1.25|22
30

Boring terminated at 30 feet.




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-29 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-29

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 50F
Allerton - Homer, lllinois Start Date 1 4/10/12 Latitude : 39.58'47.0484"
Drilling Method :HSA Longitude . -87.54'16.5033"
Water Levels
_W_ During Drilling: 18 feet
7 After Completion: 10 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
in | Eev. 5| 9 |2 g |Ree Qp | w REMARKS
Feet | 68121 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
07 681 .
TOPSOIL (11"
] Gray & Brown Mottled, very moist to moist,
i medium stiff to stiff, CLAY with trace fine 1|67 4/415 2.0 |25
— sand L
E — Sample No. 2:
B Shelby tube pushed from 3to 5
- 2 || 58 2.0 | 27| feet.
- CH
S 676
i 3 |{100| 3m@5 |25]|15
] BroWn,VerﬁnoEt, Io_os; fine gn;neg, SILTY N
1 SAND with trace clay 4 || 100 3/4/5
— | \7 | L |
10—t 671
] SM 5 || 67 4/3/4
E — Sample No. 6:
] 6 0 61717 Splitquon sampler driven
7 twice with no recovery.
15__— 666 e Classification based on field
i Gray, very moist, dense, CLAYEY SAND with _ observation.
] sC some gravel 7 || 67 | 713/30
— A 4 —_——_——_— — = = = = — — Boring caved to 18 feet upon
4 Gray, \éeré/Lch\){li;Et\,(lgc;sﬁéo medium dense, fine — auger removal.
i grained, 8 || 78| 327
201 661 —
] sc 9 || 67 4/5/6
E — Sample No. 10:
] 10 0 7/13/12 Splitspoon sampler driven
25 T twice with no recovery.
- 656 Gray, moist, stiff to very stiff, SANDY CLAY Classification based on field
i observation.
] 11 || 67 6/717 25
— CL — Sample No. 12:
1 Splitspoon sampler driven
7 ] twice with no recovery.
] 12 0 19/20/20 Classification based on field
304 observation.

Boring terminated at 30 feet.




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-30 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-30

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon
Bulldog Mine Logged By : T. Govert Weather : Sunny, 50F
Allerton - Homer, lllinois Start Date : 4/6/12 Latitude :39.58'44.7713"
Drilling Method :HSA Longitude :-87.54'30.9270
Water Levels
_W_ During Drilling: 27 feet
_Z_ After Completion: 7 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet | 686.64 | & 8 S DESCRIPTION % % Results tsf | %
2| D |o )
7] TOPSOIL (18"
T 686 (18"
] Gray & Tan Mottled, moist, medium stiff o~~~ || 1 || 67 41415 21
— stiff, SANDY SILTY CLAY —
- CL —
: 2 67 4/3/4 14
5_ L
Jresl Tan, moist, medium stiff to very stiff, SANDY N
] | <7 | SILTY CLAY 3 || 78 4/5/6 3.0 |15
] CL 4 ||100| 5/5/5 15
10 —
T 676
] 5| 78| 7me |40]12
] Gray, moist, stiff to very stiff, SANDY SILTY | __
1 oL CLAY with trace small gravel 6l 67 6/5/8 12
15 —
T 671
i Gray, moist, medium dense, SANDY SILT with
] ML trace clay 7 (| 78| 7m0
] Gra_y, s@hlamast,_hard_,sﬁ\le sSILTY | —
4 CLAY with some gravel 8 || 100 71112 |>a5| 10 | Boring caved to 19 feet upon
7 auger removal
20— —
T 666 CL
i — Sample No. 9:
] 9 0 10/11/24 Splitspoon sampler driven
7] twice with no recovery.
__ ____________ Classification based on field
i Gray, very moist, medium dense, fine to N observation.
1 “c medium grained, CLAYEY SAND 10|l 67 0/9/8
25— —
T 661
i Gray, slightly moist, very stiff, SILTY CLAY
i | W | cL with a little sand 11 {] 100 8/8/10 25 (14
] Gra_y, s@htgmast,_very_stiﬁ_to E\rd,_SA_NDY_ 1
1 CL SILTY CLAY with trace small gravel 121 78 692 |sasl11
30

Boring terminated at 30 feet.




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-31 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-31

(Page 1 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date 1 4/9/12 Latitude : 39.58'44.7209"
Drilling Method :HSA Longitude :-87.54'21.6723"
Water Levels
_W_ During Drilling: 10 feet
_Z_ After Completion: 6 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet | 68269 | & 8 S DESCRIPTION % % Results tsf | %
2| D |o )
0] TOPSOIL (13")
T es2
E Grayish Tan, very moist, medium stiff to stiff, Sample No.1:
B CH / CLAY ! 56 a13/4 1.0 |26 Atterberg Limits Tests:
i 4 — LL=59, PL=22, PI=37
. Grayish Tan, moist, medium stiff to stiff, — Sample No. 2:
- SILTY CLAY with some sand > || &7 o134 55 | 17 | Atterberg Limits Tests:
. CL LL=28, PL=16, PI=12
5_ I
T 677 ! -
. Brown, moist, medium stiff to stiff, SANDY Sampl :
) ) ) ple No. 3:
. SILTY CLAY s 89 3415 ot Atterberg Limits Tests:
n — LL=26, PL=16, PI=10
R Sample No. 4:
E v CL 41|00 5/5/6 3.25/ 14 Atterberg Limits Tests:
10 — LL=25, PL=14, PI=11
T 672
E — Sample No. 5:
i 5 || 67| 66 |30]15 flt_t_egge’gL'-_iTS“SPTlf;tS:
] Grayish Brown, wet, medium denseto |
4 dense, medium to coarse grained, SAND with Boring caved to 14 feet upon
- SP trace silt and gravel 6 || 00| 13/14/16 auger removal.
15— —
Tes7 | [ S 0 ] -
4 Brown, wet, medium dense, fine grained,
i SM SILTY SAND 7 || 67 | 11/10/10
i Gra_y, moist to vgry moist, medium stiff to stiff, | Sample No. 8:
4 CLAYEY SILT with trace gravel Shelby tube pushed from 18 to
7 ML 8 50 23| 20 feet.
20— —
tes2 | (ool o ] -
4 Grayish Tan, wet, medium dense, SAND with
- some silt 9 || 78 | 17/13/12
] SP-SM
] 10](| 0
25— —
I 657 Gray, very moist, medium siff to stiff, | __
4 ML CLAYEY SILT with trace fine sand
i 11 || 67 | 35 [1.25
i Grz:I_WSrﬁBr()an,Tvet,_ﬁnao medium Erain_ed,_ T Sample No. 12;
. sp SAND Shelby tube pushed from 28 to
. - = = = = = — — — — — — 12 || 100 3.0 | 21| 30 feet.
i CL Gray, moist, stiff to very stiff, SILTY CLAY
with trace sand and gravel




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-31 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-31

(Page 2 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date 1 4/9/12 Latitude : 39.58'44.7209"
Drilling Method :HSA Longitude :-87.54'21.6723"
Water Levels
_W_ During Drilling: 10 feet
_Z_ After Completion: 6 feet
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet | 68269 | & 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
30— — . T T T T T, AT
1 652 CL Gray, moist, stiff to very stiff, SILTY CLAY
- with trace sand and gravel —
7 Gray, slightly moist, hard, SANDY SILTY 13| 78 | 913127 |>45|11
] CLAY with trace small gravel
- CL —
] 14 || 67 | s5/8/10 |>4.5]|13
35— —
:— 647 | | B ] -
4 Gray, moist, stiff, CLAY with trace sand
15 78 6/6/7 1.0 |17
b CH
i Gra_y, s@htgmast,_hard_, SANDY CLAY with |
4 CL trace small gravel
i 16 89 17/21/29 | 4.5 | 10
40—
642 Boring terminated at 40 feet.
45—
:— 637
50—
:— 632
55—
T 627




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-32 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-32

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon
Bulldog Mine Logged By : T. Govert Weather : Sunny, 40F
Allerton - Homer, lllinois Start Date 1 4/10/12 Latitude 1 39.58'44.7623
Drilling Method :HSA Longitude :-87.54'13.9746
Water Levels
_W_ During Drilling: 14 feet
7 After Completion: 12 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev. 5| 9 |2 g [Ree hal REMARKS
Feet | 68132 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
0 "
681 TOPSOIL (36")
] 1 || 56 3/3/4 |1.75|23
] Gra? &?an_l\/lotﬁed,_mogt, medium stiff to |
4 CL stiff, SILTY CLAY with trace sand 2 56 3/3/3 1.25| 20 | Sample No. 2:
5 ] Atterberg Limits Tests:
1+ 676 Grayish Tan, moist, stiff to very stiff, SANDY LL=28, PL=15, PI=13
4 SILTY CLAY — Sample No. 3:
1 3 67 5/5/6 2.0 | 16 | Atterberg Limits Tests:
7 LL=26, PL=15, PI=11
1 — Sample No. 4:
: 4 0 11/6/7 Splitquon sampler driven
od | —ka - _ _ _ _ _ _ _ _ _ | L twice Wlth no recovery.
67 Gray, slightly moist, very stiff to stiff, SANDY Classification based on field
i SILTY CLAY observation.
] | 7 | 5 || 67 | 101058 275113 | o\t o, 5:
I — Atterberg Limits Tests:
4 oL LL=19, PL=13, PI=6
4 | W |
i 6 56 5/5/6 25113
157 666
I 7 || 67 6/5/7 25|11
— Gray, moist, stiff to very stiff, CLAYEY SILT L
- with trace fine sand
] 8 || 78| s&/m8 |275|20
S ML o
g — Boring caved to 21 feet upon
i 9 || 80| e |25 ]20]|augerremoval.
] Gray, moist, stiff, SILTY CLAY with trace | —
] CcL sand 10 || 67 6/7/8 17
D 7Vess | | el o _ _ _ _ _ _ _ ]
i Gray, moist, stiff to very stiff, CLAYEY SILT N
] ML 11 || 67 757 | 35|18
] Gray, slightly moist, stiff, SANDY SILTY |
] CL CLAY 12 [[100| 7/710 |1.75|12
30—

Boring terminated at 30 feet.




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-32A.bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-32A

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Shelby Tube
Bulldog Mine Logged By . T. Smith Weather : Sunny, 70F
Allerton - Homer, lllinois Start Date 1 5/14/12
Drilling Method :HSA
Water Levels
_W_ During Drilling: 6 feet
_Z_After Completion: 8.5 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev. 5| 9 | & g |Ree Qp | w REMARKS
Feet | 68354 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
O_
T 683 . .
4 Boring B-32A offset 5 feet east from boring — Sample No. 1:
. B-32. Shelby tube pushed from 1 to
7 1] 33 23| 3 feet.
] Refer to Boring B-32 for a description of soil
E strata. — Sample No. 2:
R Shelby tube pushed from 3 to
7 2 (|71 21 | 5 feet.
5 — Sample No. 3:
T 678 Shelby tube pushed from 5 to
1 ¥ 3 || 200 7 feet.
E — Sample No. 4:
] RVA Shelby tube pushed from 8 to
7 4 || 100 16 [ 10 feet.
10___ 673 Boring caved to 10 feet upon
| auger removal.
E Sample No. 5:
] Shelby tube pushed from 13 to
7 51|77 15 [ 15 feet
15
T 668 . .
4 Boring terminated at 15 feet.
20—
T 663
25—
T 658
30—




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-33 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-33

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date : 4/6/12 Latitude 1 39.58'42.1937"
Drilling Method :HSA Longitude . -87.54'27.1562
Water Levels
_W_ During Drilling: 18 feet
7 After Completion: 10 feet
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. |5 9 |2 g |Ree Qp | w REMARKS
Feet | 683.16 | & 8 S DESCRIPTION % % Results tsf | %
2| D |o )
0—
I 683 TOPSOIL (36")
] 1| 22 21214 21
] Gra? & Brown l%ttl&i, nToisfme_dqu sti_ff, I
1 SANDY SILTY CLAY 2 0 21313
51 678 —
i Sample No. 3:
] ] Shelby tube pushed from 6 to 8
7] feet.
E CL 3 63 1.0 |19
__ L Unconfined Compressive
| Strength Test:
i Qu = 0.9 tsf
i 4 89 3/3/5 1.0 | 15
101 673 —
i Grayish Brown, moist, stiff to very stiff, N
1 cL SILTY CLAY with trace sand 5 89 4/5/6 20|15
] Gra_y, s@htgmast,_very_stiﬁ_to E\rd,_SA_NDY_ 1
1 cL SILTY CLAY with trace small gravel 6 Il 78 599|425l 10
5+Vees | | @4 —
i Gray, very moist to moist, stiff to medium stiff, N
1 CLAYEY SILT with trace sand 7 78 71718 20 | 24
] v |
] ML 8 || 78 4/5/7 24
207 663 —
] 9 || 67 41217 13
— —_—_—— = = = = = — — — — Boring caved to 23 feet upon
4 g&/\( Sh%?tlyl 'T:IOISL vgry sél?‘ to hard, SII LTY — auger removal.
1 with a little sand and trace grave 10l] 78 3777 a5 |11
25— 658 —
- CL
] 11 || 67 5/8/9 |>4.5|11
] Gra_y, rrEist,_\/erVStﬁto_harECﬂYEY SILT | —
] ML 12 || 89 | 811211 | 4518
30

Boring terminated at 30 feet.




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-33A.bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-33A

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Shelby Tube
Bulldog Mine Logged By . T. Smith Weather : Sunny, 70F
Allerton - Homer, lllinois Start Date 1 5/14/12
Drilling Method :HSA
Water Levels
_W_ During Drilling: Dry
_Z_ Aifter Completion: Dry
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev. 5| 9 | & g |Ree Qp | w REMARKS
Feet | 68354 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
O_
T 683 . .
4 Boring B-33A offset 5 feet east from boring — Sample No. 1:
. B-33. Shelby tube pushed from 1 to
7 11142 21| 3 feet.
] Refer to Boring B-33 for a description of soil
E strata. — Sample No. 2:
R Shelby tube pushed from 3 to
7 2 (] 50 24 | 5 feet.
5 — Sample No. 3:
T 678 Shelby tube pushed from 5 to
7 3|l 71 26 | 7 feet.
E — Sample No. 4:
] Shelby tube pushed from 8 to
7 4 || 100 17 [ 10 feet.
10___ 673 Boring caved to 10 feet upon
| auger removal.
E Sample No. 5:
] Shelby tube pushed from 13 to
7 5 |] 100 17 [ 15 feet.
15
T 668 . .
4 Boring terminated at 15 feet.
20—
T 663
25—
T 658
30—




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-34 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-34

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date 1 4/9/12 Latitude : 39.58'42.3296
Drilling Method :HSA Longitude :-87.54'16.4633
Water Levels
_W_ During Drilling: 13.5 feet
_Z_ After Completion: 9 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n | Eev |5l 8 | & = > REMARKS
Feet | 682.16 | & 8 S DESCRIPTION % % Results tsf | %
2| D |o )
0—
I 682 TOPSOIL (18")
E — Sample No. 1:
] — = T, T T — = T .. Shelby tub hed f 1to3
i Gray & Tan Mottled, very moist, SILTY SAND 1 || 42 fee(: v 1be pushed from & o
_ SM with trace clay '
] Gra_y, Tan &_Bro_wnﬁotmad,_mois_t, softto | —
1 oL medium stiff, SILTY SANDY CLAY 2 | 100 2/3/3 00| 16
S1e77 L
] Gra_WSrl_‘rarTmast,Tnecﬁjm_stiff_to stf,_ T
4 SILTY SANDY CLAY with trace small gravel 3| 67 31415 17
] | 7 |
i 4 78 3/6/8 2.75] 14
CL
10___ 672 L
E 5 67 4/3i4 30114 Borings caved to 12 feet upon
I — auger removal.
] vl d . _ _ _ _ _ _ _ _ _ _
i Gray, wet, medium dense to loose, SANDY
4 SILT with trace clay 6 [| 67| 91214
15—+ 667 —
] ML 7 || 78 | 10/11/13
] 8 || 67 3/4/5
201e2 | | @M —
i Gray, moist, stiff, SILTY CLAY with trace to a N
4 little sand
] cL 9 || 67 5/6/6 15|18
] Gra_y, rrEist,_verVStﬁto_harES[TY_CLﬂ o
i with a little sand and trace small gravel 10(| 89| 7ieis 4512
2571 657 —
] CL 11 || 67 | si11 [>45]11
] 12 [[100| 711113 |>4.5]|12
30
Boring terminated at 30 feet.




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-35 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-35

(Page 1 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date 1 4/9/12 Latitude : 39.58"40.0127
Drilling Method :HSA Longitude :-87.54'21.6799"
Water Levels
_W_ During Drilling: 10 feet
7 After Completion: 10 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
in | Eev. 5| @ |2 g |Rec o REMARKS
Feet | 6834 | & 8 é % % Results | tsf | %
‘12| 8 ) DESCRIPTION &
0 "
+ 683 Toesow(
7 Gray & Brown Mottled, very moist, medium _—
i CcH stiff, CLAY with trace sand 11| 67 3/3/4 32
B Sample No. 2:
T — . = = = — — — — — — ([ Atterberg Limits Tests:
4 Brown, slightly moist, medium stiff to stiff, LLEQSEEL_ITSI Splffos
i SANDY SILTY CLAY 2[] 56| 3/4i6 la| e i
5_ I
I 678 CL
E — Sample No. 3:
1 3 78 3/4/5 295| 12 Standard Proctor & Remolded
T ' Permeability Testing
. cL Gray, slightly moist, stiff to very stiff, SILTY — Sample No. 4:
. CLAY with trace sand and gravel | Shelby tube pushed from 8 to
i Brown, slightly moist, stiff to very stiff, SILTY 4 || 100 2.5 | 13 10 feet.
10 v | cL SANDY CLAY with trace small gravel
1673
i Brownish Gr_ay,?mis_t, stiff to_veasti_ﬁ, T
i SILTY CLAY with a little sand and trace 5|00 5/6/8 |45]12
- gravel L
B — Sample No. 6:
1 cL 6 0 7/6/7 Splitspoon sampler driven
] twice with no recovery.
15__ 668 B Classification based on field
] observation.
i 7 || 56| 6813 | 4512
i Tan, moist to very moist, soft, SILTY CLAY | Sample No. 8:
- CcL with trace to some sand and trace small Shelby tube pushed from 18 to
J gravel 8 || 100 0.25| 22 | 20 feet.
20— Gray, wet, medium dense, medium to coarse L | Boring caved to 20 feet upon
+ 663 grained, SAND with trace silt auger removal.
] SP 9 || 67 9/8/8
— _ - V- - - — — — — — —|10 92 3.5 | 12 [ Sample No. 10:
4 Gray, slightly moist, hard, SILTY CLAY with Shelby tube pushed from 23 to
25+ 58 some sand and gravel L 25 feet.
] cL 11 || 89 | 11/15/18 |>4.5| 12
] 12|| 67 | 7811 |>45|12




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-35 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-35

(Page 2 of 2)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date 1 4/9/12 Latitude : 39.58"40.0127
Drilling Method :HSA Longitude :-87.54'21.6799"
Water Levels
_W_ During Drilling: 10 feet
7 After Completion: 10 feet
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet 6834 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
30— — = = T = L T, T
+ 653 Gray, slightly moist, hard, SILTY CLAY with
. some sand and gravel I
: CL 13 67 9/10/12 45 (11
i Gra_y, s@htgmast,_ver;stifﬂo E\rd,_SA_NDY_ 1
4 SILTY CLAY
| CL 14 78 5/11/25 35|13
35— —
4 648 — = = = = T T, T
4 Gray, slightly moist, hard, SILTY CLAY with I
. some sand and gravel
15 67 7/10/19 |>4.5( 10 .
T Sample No. 16:
— CcL — Splitspoon sampler driven
7] twice with no recovery.
7 Classification based on field
7] 16 0 11/17/25 observation.
40—
+ 643
4 Boring terminated at 40 feet.
45—
—+ 638
50—
—+ 633
55—
+ 628




06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-36 (revised).bor

PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-36

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date : 4/6/12 Latitude : 39.58'37.5154
Drilling Method :HSA Longitude :-87.54'27.2718"
Water Levels
_W_ During Drilling: 9 feet
7 After Completion: 10 feet
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet | 68277 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
0 "
J TOPSOIL (36")
1682
] 1 || 56 3/3/4 |1.75| 25
] Gra_yish_TarTveTy m_oist,_ medium ¢ stiff_to;oft,_ 1
1 cL SILTY CLAY with trace sand 2 56 20213 24
5_ L
I 677 cL Light Brown, moist, medium stiff, SANDY — Sample No. 3;
4 siLtrycaAy . ] Shelby tube pushed from 6 to 8
N Grayish Brown, moist, medium stiff to stiff, 3 || 100 05 | 17 | feet.
] SILTY CLAY with a little fine to medium
i grained sand and trace small gravel
] w| CL
i 4 67 3/416 2.25] 15
104 Ava L |
672 Grayish Brown, moist, stiff to very stiff, _
1 oL SILTY CLAY with trace fine sand 5 33 5/6/11 15|15
E — Sample No. 6:
] — . T T = T o T T, Shelby tub hed f 13t
i Gray, moist, very stiff, SILTY SANDY CLAY 6 54 40 | 20 15(?88); ube pushed from 23 o
- CL with a little small gravel '
15— —
T 667 Gray, moist, medium dense, SANDY SILT with | —
] ML trace clay 7 || 89| 5913
— —_——_—— = = = = — = — — — Boring caved to 18 feet upon
4 Gray, moist, very stiff to hard, SANDY SILTY — auger removal.
) CLAY with trace small gravel s || 89 6/6/7 ”
20— —
T 662
] 9 || 78 6/8/9 | 45|13
] CL 10 || 100 4/5i8 13
25— —
T 657
] 11 ||100| /718 | 45|13
] 12 (| 89 | 4/7110 |>45]|12
30
Boring terminated at 30 feet.
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PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-36A

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Shelby Tube
Bulldog Mine Logged By . T. Smith Weather : Sunny, 75F
Allerton - Homer, lllinois Start Date 1 5/14/12
Drilling Method :HSA
Water Levels
_W_ During Drilling: Dry
_Z_ Aifter Completion: Dry
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
n |Eev. 5| 9 | & g |Ree Qp | w REMARKS
Feet | 68354 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
O_
T 683 . .
4 Boring B-36A offset 5 feet east from boring — Sample No. 1:
. B-36. Shelby tube pushed from 1 to
7 1] 34 25| 3 feet.
] Refer to Boring B-36 for a description of soil
: strata. Boring caved to 3 feet upon
i 2 34 27 | auger removal.
5__ — Sample No. 2:
—+ 678 Shelby tube pushed from 3 to
E 3 80 21| 5 feet.
7] — Sample No. 3:
] Shelby tube pushed from 5 to
i 7 feet.
b 4 100 25
] Sample No. 4:
10— L Shelby tube pushed from 8 to
T 673 10 feet.
E Sample No. 5:
] Shelby tube pushed from 13 to
7 51| 34 15 feet
15
T 668 . .
4 Boring terminated at 15 feet.
20—
T 663
25—
T 658
30—
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PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-37

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date 1 4/9/12 Latitude : 39.58'37.5293
Drilling Method :HSA Longitude :-87.54'16.4345"
Water Levels
_W_ During Drilling: Dry
_Z_ Aifter Completion: Dry
°
S | &
Depth | surf. | 4 T A R spT
n |Eev. 5| 9 |2 g [Ree bl REMARKS
Feet | 68186 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
0 .
i TOPSOIL (8") -
I 68l Grayish Brown, moist to very moist, medium ]
] stiff to soft, CLAY 1 56 3/3/3 24
— — Sample No.1:
1 CH Atterberg Limits Tests:
7 _— LL=57, PL=22, PI=35
] 2 || 17 31212 24
5- _——_—— = = — = — — — — —— Sample No. 3:
4 Tan, moist, medium stiff to stiff, SILTY CLAY Shelby tube pushed from 5 to 7
+ 676 cL with trace sand and small gravel 3 || 63 1.25| 21 | feet.
i cL Brown, moist, medium stiff to stiff, SILTY — Sample No. 4:
b CLAY with trace sand and gravel | Shelby tube pushed from 8 to
i Brown, moist, medium stiff to stiff, SILTY 4118 0.75] 20 10 feet.
10— CL CLAY with trace sand and small gravel
tenn S
i Gray, slightly moist, very stiff to hard, SANDY
. SILTY CLAY with trace small gravel 5 (|100| 10/7/9 | 40|12
E — Sample No. 6:
] Shelby tube pushed from 13 to
. 6 ||100| e/6r7 11 | 15 feet.
15 —
1666 -
] 7 || 67 5/7/8 |4.25| 11
B Boring caved to 18 feet upon
7 ] auger removal.
] 8 || 78| 511 |4.25]13
20— —
b CL
1 661 N
] 9 || 67 6/7/6 13
] 10||100| /719 |45|11
25— —
656 -
] 11 || 67 | 6/10/12 |>4.5|11
] 12 || 89 7/8/8 45|11
30

Boring terminated at 30 feet.




PATRIOT ENGINEERING
and Environmental Inc. LOG OF BORING B-38

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

(Page 1 of 1)

06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-38 (revised).bor

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date : 4/6/12 Latitude : 39.58'35.0803"
Drilling Method :HSA Longitude . -87.54'30.8938"
Water Levels
_W_ During Drilling: 7 feet
7 After Completion: 12 feet
g @) @ Atter 24-hours:
Depth Surf. 3 T $ R SPT
in | Eev. |5| 9 |Z g |Ree Qp | w REMARKS
Feet | 68287 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
0 - - -
i Dark Brown, very moist, medium stiff, CLAY
4 682 CH — Sample No. 1:
] 1 67 3/3/4 26 | Atterberg Limits Tests:
7] LL=60, PL=25, PI=35
J Gray, Tan & Brown mottled, moist to very
| moist, medium stiff to very soft, SANDY — Sample No. 2:
E SILTY CLAY 2 0 4/4/4 Splitspoon sampler driven
7 twice with no recovery.
5__ CL Classification based on field
+ 677 observation.
] | v | 3 || 56 1/1/2 23| sample No. 3:
1 sy (e u fined C i
i Gray & Tan Mottled, moist, stiff, SILTY CLAY riconines -ompressive
. . Strength Test:
. with a little sand — -
i cL Qu=0.5 tsf
i 4 100 a/717 1.75( 15
10— —
+ 672 Grayish Brown, slightly moist, stiff to very S
4 stiff, SANDY SILTY CLAY with trace gravel
E Ava 5 100 6l n Boring caved to 12 feet upon
I — auger removal.
E — Sample No. 6:
] 6 0 9/17/18 Splitspoon sampler driven
T twice with no recovery.
15+ Classification based on field
1 667 observation.
] CL 7 ||100| 678 | 40|12
] 8 || 89 o/8/8 [3.75| 13
20— —
I 662 N
] 9 ||100| s5/8/9 35|12
] Gra_y, nEist,_verYStE CTAY_With_a Iftle ;\nd_ T
] and gravel 10|| 67 | 91013 | 3.0 |14
25— —
b CH
I 657 N
: 11 67 9/11/14 3.0 1|14
] Gra_y, nEist,_verVStﬁto_harIS[TY_CLﬂ I
1 CL with a little sand and trace small gravel 12100 97111 40 | 12
30—
Boring terminated at 30 feet.




PATRIOT ENGINEERING
and Environmental Inc. LOG OF BORING B-39

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

(Page 1 of 1)

06-07-2012 I\GEOTECH\PROJECTS\2011\2-0383\MTECH BORING LOGS\REVISED BORINGS\B-39 (revised).bor

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon
Bulldog Mine Logged By : T. Govert Weather : Sunny, 50F
Allerton - Homer, lllinois Start Date : 4/6/12 Latitude : 39.58'35.0337"
Drilling Method :HSA Longitude :-87.54'21.7327"
Water Levels
_W_ During Drilling: Dry
7 After Completion: 23 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
in | Eev. 5| 9 |2 g |Ree Qp | w REMARKS
Feet | 68121 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
07 681 .
i TOPSOIL (36")
E — Sample No. 1:
] 1 33 41414 25 | Atterberg Limits Tests:
7] LL=65, PL=26, PI=39
] BroWn,Fwois_t, m_ediu_r’n s?ff to_veasti_ff, D
1 SANDY CLAY with trace small gravel 2 67 /34 15 | 14
S 676
B — Sample No. 3:
] CL 3 78 6/4/6 175| 15 Atterberg Limits Tests:
7 LL=23, PL=15, PI=18
] 4 || 67| e6/710 |[2.25]17
10—t 671 o
i Gray, slightly moist, very stiff, SANDY SILTY S
1 cL CLAY with trace gravel 5 || 78 6/8/11 30 | 13
] Gra_y, s@htgmast,_hard_to%ry_stiﬁ,_SA_NDY_ 1
1 SILTY CLAY with trace small gravel 6 Il100| o317 |sas|12
151 666 —
] 7 || 67 | s8/8/10 |>45|12
] 8 || 89| s [>a5|11
201 661 —
] CL 9 || 89 5/5/6 25|11
] | 7 |
E 10 67 5/6/7 13 Boring caved to 24 feet upon
] auger removal.
2571 656
i 11 || 100 6/7/9 45113 Sample No. 12:
] — Splitspoon sampler driven
7 twice with no recovery.
T Classification based on field
] 12 0 6/7/8 observation.
30—
Boring terminated at 30 feet.
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PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING B-39A

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number :2-11-0383 Sampling : Shelby Tube
Bulldog Mine Logged By . T. Smith Weather : Sunny, 70F
Allerton - Homer, lllinois Start Date 1 5/14/12
Drilling Method :HSA
Water Levels
_W_ During Drilling: 6.5 feet
_Z_After Completion: 9.5 feet
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
n |Eev. 5| 9 | & g |Ree Qp | w REMARKS
Feet | 68354 | ® 8 S DESCRIPTION % % Results tsf | %
2| 5 |0o N
0_
T 683 . .
4 Boring B-39A offset 5 feet east from boring — Sample No. 1:
. B-39. Shelby tube pushed from 1 to
7 1] 55 26 | 3 feet.
n Refer to Boring B-39 for a description of soll Loss on Ignition (LOI)
: strata. Organic Content = 7.1%
R 2 92 28
E Sample No. 2:
5 I Shelby tube pushed from 3 to
—+ 678 5 feet.
E 3 || 100 32
7 Sample No. 3:
7] — Shelby tube pushed from 5 to
] 7 feet.
] Sample No. 4:
4 4 100 18
i AvA Shelby tube pushed from 8 to
10— L 10 feet.
T 673
E Boring caved to 10 feet upon
1 auger removal.
7] Sample No. 4:
] Shelby tube pushed from 13 to
i 5 14.5 feet.
15 . .
+ 668 Boring terminated at 14.5 feet.
20—
T 663
25—
T 658
30—
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PATRIOT ENGINEERING

and Environmental Inc. LOG OF BORING B-40

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

(Page 1 of 1)

Client Name : Sunrise Coal, LLC Driller : Gary Taylor
Coal Refuse Impoundment No. 1 Project Number : 2-11-0383 Sampling : Splitspoon; Shelby Tube
Bulldog Mine Logged By : T. Govert Weather : Sunny, 60F
Allerton - Homer, lllinois Start Date 1 4/9/12 Latitude : 39.58'35.0720
Drilling Method :HSA Longitude :-87.54'13.9931"
Water Levels
_W_ During Drilling: Dry
_Z_ Aifter Completion: Dry
g @) @ Atter 24-hours:
Depth | surf. | 4 T A R spT
in | Eev. 5| 9 |Z g |Ree Qp | w REMARKS
Feet | 68277 | ® 8 S DESCRIPTION % % Results tsf | %
2| D |o )
0 "
1 682 TOPSOIL (10"
] Dark Gray, moist, medium stiff, CLAY Sample No. 1: _
1 78 3/3/5 21 | Atterberg Limits Tests:
7] LL=54, PL=20, PI=34
: CH — Sample No. 2:
1 Shelby tube pushed
7 2 (] 50 from 3 to 5 feet.
5 - . .= — — = — = — —|
i Reddish Gray, moist, medium stiff to stiff,
677 CLAYEY SILT with trace fine sand —
] ML 3 [[100| 234 15120
] Gra_yish_TarTmast,ztiffE) vgry aff,_ T
1 CLAYEY SILT with a little fine sand 4 78 /48 375| 20
10 —
1672 ML
] 5 (| 67| a7 |3.25|21
] Gra_y, s@htgmast,_stiﬁza vgry Eﬁ,_SILT_Y I
1 CLAY with trace fine sand and trace gravel 6 Il &7 6/5/6 13
15 —
T 667
] 7 || 56 6/717 11
] 8 [|100| 6/8/9 |45]13
20— — Boring caved to 20 feet upon
:— 662 CL auger removal.
] 9 || 67| 7810 |35][12
] || 78| se6 |20]12
25— —
F 657 -
] 11 || 67 5/7/6 25|13
] Gray, slightly moist, stiff, CLAYEY SILT with |
1 ML trace fine sand 12 1| 89 6/5/7 12
30

Boring terminated at 30 feet.
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PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING MW-3

(Page 1 of 1)

Monitoring Well Client Name : Sunrise Coal, LLC Latitude: : 39.58'55"
Allerton Mine Logged By . T. Govert Longitude 1 87.54'37"
Allerton-Homer, lllinois Start Date 1 9/9/11
Drilling Method : HSA/ Washboring
Driller : G Taylor
© Well: MW-3
=10
Depth | surf. | 8| T Elev.: 683.8
in EBlev. | 5| % DESCRIPTION REMARKS Py Cover
Feet 6818 | © | .
2| O Steel Riser
0— 682
] Topsoil(6) A
] Brown & Gray Clay concrete pad
51677
7 Initial groundwater @ 673.3' on 9/13/11
- prior to developing;
10— 672 Bailed clear to 20-ft
p grout
15__- 667
Glacial Tin -~~~
3 2"PVC
20__- 662
25—:' 657 Bentonite plug
30— 652 g
] E sand (#5)
_: E screen (.010")
351 647 |
E i Limzsto_ne _______ Auger-drilled to 38-feet (refusal on rock); PVC cap
7 .F .F : rotary drilled to 43-feet
40— 642 :F :F:
: lIJ lIJ T
4 11
4 11
T rlrrles
1 — Boring terminated at 43-ft.
45
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PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING MW-5

(Page 1 of 1)

rotary drilled to 50-feet

Monitoring Well Client Name : Sunrise Coal, LLC Latitude: : 39.58'29"
Allerton Mine Logged By . T. Govert Longitude 1 87.54'37"
Allerton-Homer, lllinois Start Date 1 9/9/11
Drilling Method : HSA/ Washboring
Driller : G Taylor
3 Well: MW-5
=10
Depth | surf. | 8| T Elev.: 686.7
: — |l
in Elev. | 5| & DESCRIPTION REMARKS — Cover
Feet 6837 | © | .
O] Steel Riser
0 v~
- 683 Topsoil (9) )
] Brown & Gray Clay concrete pad
5
T 678
10
:_ 673 Initial groundwater @ 672.7' on 9/13/11
- prior to developing;
. Bailed clear to 23.4-ft
15
1 668
] grout
20
T 663 — e
] Glacial Till 2"PVC
25
T 658
30
T 653
b Bentonite plug
35
- 648
. sand (#5)
40 screen (.010")
T 643
45-] Limzst(;e - 0 - - - = Auger-drilled to 45-feet (refusal on rock); PVC cap
I 638

a
o

Boring terminated at 50-ft.
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PATRIOT ENGINEERING
and Environmental Inc.

Indianapalis, Terre Haute, Evansvile, Fort iiayne,
Lafayete, Lovisville K, Daylon OH, Mashwile TH

LOG OF BORING MW-6

(Page 1 of 1)

Monitoring Well Client Name : Sunrise Coal, LLC Latitude: : 39.58'29"
Allerton Mine Logged By . T. Govert Longitude 1 87.54'03"
Allerton-Homer, lllinois Start Date 1 9/9/11
Drilling Method : HSA/ Washboring
Driller : G Taylor
3 Well: MW-5
=10
Depth | surf. | 8| T Elev.: 682.4
: — |l
in Elev. | 5| & DESCRIPTION REMARKS — Cover
Feet 679.2 | O | .
O] " Steel Riser
0— - =
e Topsoil (9") A1k ‘ q
———————— ; concrete pal
7 Brown & Gray Clay P
5— 674
i Initial groundwater @ 672.6' on 9/13/11
i prior to developing;
i Bailed clear to 34.3-ft
10— 669
15— 664
20—
0 i 659 grout
] GlacialTi
25— 654 "
E 2"PVC
30—+ 649
35— 644
40—+ 639 :
i Bentonite plug
45— 634 E
B | sand (#5)
. Bl screen (.010")
50—+ 629 E
g T Limzst(;e _______ Auger-drilled to 54-feet (refusal on rock); i PVC cap
55— 624 :F :F: rotary drilled to 59-feet
_ lIJ lIJ T
4 ara
i ara
i ara _ _
60— Boring terminated at 59-ft.




BORING LOG KEY




PATRIOT ENGINEERING

3 and Environmental, Inc.

. i Engineering Value for Project Success
BORING LOG KEY

UNIFIED SOIL CLASSIFICATION SYSTEM
FIELD CLASSIFICATION SYSTEM
FOR SOIL EXPLORATION

NON COHESIVE SOILS
(Silt, Sand, Gravel and Combinations)

Density Grain Size Terminology
Very Loose -4 blows/ft. or less Soil Fraction Particle Size US Standard Sieve Size
Loose -5 to 10 blows/ft.
Medium Dense  -11 to 30 blows/ft. Boulders Larger than 12” Larger than 12”
Dense -31 to 50 blows/ft. Cobbles 3"to12” 3"to 12"
Very Dense -51 blowsl/ft. or more Gravel: Coarse Y4 to 37 Y4 t0 37
Small 4.76mm to %" #4 t0 Y
Sand: Coarse 2.00mm to 4.76mm #10 to #4
Medium 0.42mm to 2.00mm #40 to #10
Fine 0.074mm to 0.42mm #200 to #40
Silt 0.005mm to 0.074 mm Smaller than #200
Clay Smaller than 0.005mm Smaller than #200

RELATIVE PROPORTIONS FOR SOILS

Descriptive Term Percent
Trace 1-10
Little 11-20
Some 21-35
And 36 - 50

COHESIVE SOILS
(Clay, Silt and Combinations)
Unconfined Compressive

Consistency Field Identification Strength (tons/sq. ft.)
Very Soft Thumb will penetrate soil more than 1 inch Less than 0.25
Soft Thumb will penetrate soil about 1 inch 0.25-<0.5
Medium Stiff Thumb will penetrate soil about %2 inch 05-<1.0

Stiff Thumb will indent soil about ¥4 inch 1.0-<20

Very Stiff Readily indented by thumbnail 20-<4.0

Hard Indented with difficulty by thumbnail Over 4.0

Classification on logs are made by visual inspection.

Standard Penetration Test - Driving a 2.0” O.D., 1¥* 1.D., sampler a distance of 1.0 foot into undisturbed soil
with a 140 pound hammer free falling a distance of 30.0 inches. It is customary for Patriot to drive the spoon 6.0
inches to seat into undisturbed soil, then perform the test. The number of hammer blows for seating the spoon
and making the tests are recorded for each 6.0 inches of penetration on the drill log (Example - 6/8/9). The
standard penetration test results can be obtained by adding the last two figures (i.e. 8 + 9 = 17 blows/ft.).

Strata Changes - In the column “Soil Descriptions” on the drill log the horizontal lines represent strata changes.
A solid line ( ) represents an actually observed change, a dashed line (- - - - - - ) represents an estimated
change.

Groundwater observations were made at the times indicated. Porosity of soil strata, weather conditions, site
topography, etc., may cause changes in the water levels indicated on the logs.

Groundwater symbols: v-observed groundwater elevation, encountered during drilling; V-observed groundwater
elevation upon completion of boring.
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PATRIOT ENGINEERING
and Environmental, Inc.

Enginearing Value for Project Success

Unified Soil Classification System

Major Divisions Group Symbol Typical Names Classification Criteria for Coarse-Grained Soils
) : Deo D*0
< T o oW Well-graded gravels, gravel-sand mixtures, Cu>4 C, = Co=
L < little or no fines 1<Cc<3 v c
2] [~ I == D D1 D
g b4 > g g 10 10 Y60
s < = =
S %’ _g ™ g = cP Poorly graded gravels, gravel-sand mixtures, Not meeting all gradation requirements for
I 3 =T (@) little or no fines GW (Cy<4orl>Cc>3)
o Zc o
z sc-=9
0523 A - imi ine wi
S 20s £ 25 GM d Silty gravels, gravel-sand-silt mixtures Atterberg limits below Above A line with
= ° < EW.QEG u Aline or P< 4 4<P <7
% g E % ° 29 32 are borderline cases
iz Eg §TSEw ) Atterberg limits above requiring use of dual
§ » 5 &S GC Clayey gravels, gravel-sand-clay mixtures Aline or P, > 7 symbols
T8
>3 ) 2
] < 25 SW Well-graded sands, gravelly sands, little or no Cy>6 C = Deo Co _(Os0)”
£E 8 g S< fines 1<Cc<3 " b “ b.D
8 iS] 52 » oY 10 10 Deo
= Qc coc
< I =R . . . .
< “; S35 o= sp Poorly graded sands, gravelly sands, little or Not meeting all gradation requirements for
8 0w 5 N o no fines SW (Cy<6o0rl>C>3)
o T @=»
= % £ C o —
2 == Atterberg limits below A L .
IS c 6.2 ) d : - : L | hatched
£ S0 s 5% SM U Silty sands, sand-silt mixtures line or P, < 4 Imits p Otm‘% in Patc7e
= o c S 8ep zone wi <P <
o8 823 5 ) — are borderline cases
3 2 cE g g = Atterberg limits above requiring use of dual
&= (‘,‘3 g < SC Clayey sands, sand-clay mixtures A line with P, > 7 symbols
Inorganic silts and very fine sands, rock flour, . d and |
. ML silty or clayey fine sands, or clayey silts with | 1-  Determine percentages of sand and gravel from
g o L’%‘ slight plasticity 5 grain sge curve. ) . I
I 2 . Depending on perct_entages of fines (fractlon smaller
g © = Inorganic clays of low to medium plasticity, than 200 sieve 5|_ze), coarse-grained soils are
p 2= CL gravelly clays, sandy clays, silty clays, lean classified as follows:
s = clays Less than 5% - GW, GP, SW, SP
= brlieg More than 12% - GM, GC, SM, SC
2 = . . Y : -
o= oL Organic silts and organic silty clays of low 5-12% - Borderline cases requiring dual symbols
?E plasticity
B e
% < . MH Inorganic silts, micaceous or diatomaceous
L= [2¥=) 1 i i in gi
58 >0 fine sandy or silty soils, elastic silts
g g o2
[ g £ CH Inorganic clays or high plasticity, fat clays
S 23
= o] g OH Organic clays of medium to high plasticity,
g organic silts
<
£ 22
Eco . -
~ %_» S, g PT Peat and other highly organic soils
s
60
- /
r U-LINE ‘
L >, /
50 | ; on
_ 4
o 3 .
3 40 7/ A-LINE
° - ,
£ r /
> 30 7
8 I /
«g ] p L’ OH & MH
E 20 r , ,
r cL
L CLML /
10 | 3
= _HML &OL
07””HJMHHMHMHHHHMHMHHHH\HH
0 10 30 40 50 60 70 80 90 100
U-LINE: PI = 0.9(W,-8) Liquid Limit W
A-LINE: Pl = 0.73(W,-20)
Plasticity Chart
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ATTERBERG LIMITS
TEST RESULTS




PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers

SUMMARY OF ATTERBERG LIMITS TEST RESULTS

i

Project Name: Coal Refuse Impoundment No. 1 Client: Sunrise Coal
Patriot Project No.: 2-11-0383 Client Address:
Project Location: Allerton-Homer, lllinois
TEST BORING SAMPLE SAMPLE DEPTH CLASSIFICATION LIQUID LIMIT PLASTIC LIMIT PLASTIC INDEX

NUMBER NUMBER NUMBER (FEET) (USCS) (LL) (PL) PI)
1 B-25 SS-6 13.5-15 SANDY CLAY 19 12 17
2 B-25 SS-9 21-225 SANDY CLAYEY SILT 20 18 2
3 B-26 SS-2 35-5 SILTY CLAY 48 18 30
4 B-27 SS-2 35-5 SILTY CLAY 41 18 23
5 B-28 SS-1 1-25 CLAY 54 23 31
6 B-31 SS-1 1-25 CLAY 59 22 37
7 B-31 SS-2 35-5 SILTY CLAY 28 16 12
8 B-31 SS-3 6-75 SANDY SILTY CLAY 26 16 10
9 B-31 SS-4 8.5-10 SANDY SILTY CLAY 25 14 11
10 B-31 SS-5 11-12.5 SANDY SILTY CLAY 23 15 8
11 B-32 SS-2 35-5 SILTY CLAY 28 15 13
12 B-32 SS-3 6-75 SILTY CLAY 26 15 11
13 B-32 SS-5 11-12.5 SANDY SILTY CLAY 19 13 6
14 B-35 SS-2 35-5 SANDY SILTY CLAY 25 15 10
15 B-36 ST-3 5-7 SILTY CLAY 29 17 12
16 B-36 ST-4 8-10 SILTY CLAY 39 19 20
17 B-37 SS-1 1-25 CLAY 57 22 35
18 B-38 SS-1 1-25 CLAY 60 25 35
19 B-39 SS-1 1-25 ORGANIC 65 26 39
20 B-39 SS-3 6-75 SANDY CLAY 23 15 18
21 B-40 SS-1 1-25 CLAY 54 20 34




LOSS ON IGNITION (LOI) TEST RESULTS
(ORGANIC CONTENT)




PATRIOT ENGINEERING

and Environmental, Inc. SUMMARY OF LOSS ON IGNITION TEST RESULTS

Engineering Value for Project Success (ORGAN|C CONTENT)
Consulting Environmental, Geotechnical
and Materials Engineers

Project Name: Coal Refuse Impoundment No. 1 Client: Sunrise Coal
Patriot Project No.: 2-11-0383 Client Address:
Project Location: Allerton-Homer, lllinois
TEST BORING SAMPLE SAMPLE DEPTH CLASSIFICATION NATURAL MOISTURE CONTENT ORGANIC CONTENT
NUMBER NUMBER NUMBER (FEET) (USCS) (PERCENT (%)) (PERCENT (%))
NOT APPLICABLE
B-23B T-1 - 22 4
1 3 S 1-3 (TOPSOIL) 5
NOT APPLICABLE
B-26A T-1 - 24 X
2 6 S 1-3 (TOPSOIL) 38
NOT APPLICABLE
B-39A T-1 - 2 7.1
3 39 S 1-3 (TOPSOIL) 6




NATURAL DENSITY TEST RESULTS
(UNIT WEIGHTS)




P

PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success
Consulting Environmental, Geotechnical

and Materials Engineers

SUMMARY OF

(UNIT WEIGHTS)

NATURAL DENSITY TEST RESULTS

Project Name:

Coal Refuse Impoundment No. 1

Patriot Project No.:

2-11-0383

Project Location:

Allerton-Homer, lllinois

Client:

Client Address:

Sunrise Coal

TEST BORING SAMPLE SAMPLE DEPTH CLASSIFICATION WET UNIT WEIGHT DRY UNIT WEIGHT
NUMBER NUMBER NUMBER (FEET) (USCS) (POUNDS PER CUBIC FOOT (pcf)) (POUNDS PER CUBIC FOOT (pcf))

1 B-238 ST-3 5.7 SILTY CLAY 123 99

2 B-26A ST-3 5-7 SILTY CLAY 139 117

3 B-26A ST-5 13-15 SILTY CLAY 134 114

4 B-32A ST-4 8-10 SANDY CLAY 143 123

5 B-32A ST-5 13-15 SANDY CLAY 139 121

6 B-33A ST-1 1-3 NOT(fg;SLgCISBLE 115 96

7 B-33A ST-2 3-5 SILTY CLAY 128 103

8 B-33A ST-4 8-10 SILTY CLAY 139 119

9 B-33A ST5 13-15 SANDY CLAY 141 120

10 B-36A ST-1 1-3 NOT(fg;SLgCISBLE 117 93

11 B-36A ST-2 3-5 SILTY CLAY 122 97

12 B-36A ST-3 5-7 SILTY CLAY 129 106

13 B-36A ST-4 8-10 SILTY CLAY 124 99

14 B-39A ST-2 3-5 SILTY CLAY 127 99

15 B-39A ST-4 8-10 SILTY CLAY 137 119




UNCONFINED COMPRESSIVE STRENGTH
TEST RESULTS




P

PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers

SUMMARY OF

UNCONFINED COMPRESSIVE STRENGTH TEST RESULTS

Patriot Project No.:

Coal Refuse Impoundment No. 1

2-11-0383

Allerton-Homer, lllinois

Client Address:

Sunrise Coal

TEST BORING SAMPLE SAMPLE DEPTH CLASSIFICATION UNCONFINED COMPRESSIVE STRENGTH STRAIN AT FAILURE
NUMBER NUMBER NUMBER (FEET) (USCS) (TONS PER SQUARE FOOT (tsf)) (PERCENT (%))

1 B-25 ST-3 5.7 SILTY CLAY 1.0 11.0

2 B-33 ST-3 6-8 SANDY SILTY CLAY 0.9 12.0

3 B-36A ST-4 8-10 SILTY CLAY 0.4 15

4 B-37 ST-4 8-10 SILTY CLAY 1.7 12

5 B-37 $S-10 235-25 SANDY SILTY CLAY 5.3 15

6 B-37 SS-11 26-27.5 SANDY SILTY CLAY 4.0 15

7 B-38 $5-3 6-75 SANDY SILTY CLAY 0.5 15

8 B-38 SS-8 18.5- 20 SANDY SILTY CLAY 2.8 15

9 B-38 $S5-9 21-225 SANDY SILTY CLAY 2.1 15

10 B-38 $S-12 28.5-30 SILTY CLAY 47 15
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PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success
Consulting Environmental, Geotechnical
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PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers
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PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers
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PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers
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PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers
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PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers
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PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers
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Engineering Value for Project Success
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4.500

4.000

3.500

/
/

3.000

2.500

/ Unconfined Compressive Strength:

// 4.7 tsf at 15% Strain

2.000

1.500

1.000

0.500

0.000

0.0%

2.0%

4.0% 6.0% 8.0% 10.0% 12.0%

Strain (%)

14.0%

16.0%




CONSOLIDATED UNDRAINED TRIAXIAL
TEST RESULTS




PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers

SUMMARY OF
CONSOLIDATED UNDRAINED TRIAXIAL
TEST RESULTS

Project Name:

Coal Refuse Impoundment No. 1

Patriot Project No.:

2-11-0383

Project Location:

Allerton-Homer, lllinois

Client: Sunrise Coal

Client Address:

TEST BORING SAMPLE SAMPLE DEPTH CLASSIFICATION COHESION (c') ANGLE OF INTERNAL FRICTION ()
NUMBER NUMBER NUMBER (FEET) (USCS) (POUNDS PER SQUARE FOOT (psf)) (DEGREES)

1 B-26A ST-3 5.7 SILTY CLAY 540 7.4

2 B-31, B-35 & B-36 COMPOSIT 13-20 SILTY CLAY 540 10.2

3 B-31 & B-35 COMPOSIT 23-30 SILTY CLAY 340 27
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Effective Stress Envelope at Pore Water Peak

Sample Number:

B-26A, 5'-7'

Patriot Project Number:

2-11-0383

Figure:
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Effective Stress Envelope
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REMOLDED PERMEABILITY TEST RESULTS
(HYDRAULIC CONDUCTIVITY)




PATRIOT ENGINEERING
and Environmental, Inc.

Engineering Value for Project Success

Consulting Environmental, Geotechnical
and Materials Engineers

SUMMARY OF
REMOLDED PERMEABILITY TEST RESULTS
(HYDRAULIC CONDUCTIVITY)

Project Name: Coal Refuse Impoundment No. 1 Client: Sunrise Coal
Patriot Project No.: 2-11-0383 Client Address:
Project Location: Allerton-Homer, lllinois
TEST BORING SAMPLE SAMPLE DEPTH CLASSIFICATION REMOLDED REMOLDED HYDRAULIC CONDUCTIVITY (k)
NUMBER NUMBER NUMBER (FEET) (uscs) DENSITY MOISTURE CONTENT (“sec)
(STANDARD PROCTOR) (PERCENT (%)) sec
1 B-28 BULK 5-15 SILTY CLAY 98% 125 9.2x10°®
2 B-35 SS-4 8-10 SILTY SANDY CLAY 95% 12 1x107




APPENDIX C

HYDROLOGIC AND HYDRAULIC ANALYSIS




HEC-HMS Summary Tables
PMF Hydrographs for Phases I, II, I1, IV, and V

Bulldog Mine Impoundment Dam
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Phase IV 100 Year Hydrograph
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