PART 4: Hydrologic and Geologic Information

4.1 Regional Characteristics. As described in Illinois State Geological Survey Circulars 192, 198, 207, 212, 222,
225,232,248, Coop 1, etc., other sources or personal knowledge, provide the following required hydrogeologic
information. All materials utilized in the preparation of this Part shall be clearly identified and a bibliography
provided at the end of this Part. [1780.22(b)/1784.22(b); 1779.25(a)(6)/1783.25(a)(6)]

4.1.1 Describe/discuss the major and minor unconsolidated aquifers of the permit area, shadow area for
underground proposals (if applicable), and their respective adjacent areas.

ISGS Circular No. 212 reports that Quaternary sand and gravel deposits capable of delivering water to a
well bore are generally absent in area of the proposed surface effects area. Local unconsolidated materials
are typically composed of clay and lacustrine silt. This material rarely exhibits sufficient permeability for
development as a reliable source of potable water. No buried bedrock valleys are known to be present
within or immediately adjacent to the proposed permit area. The Kaskaskia bedrock valley is located over
13 miles to the west. No major sand or gravel aquifers are known to exist within or immediately adjacent
to the proposed permit area.

4.1.2 Describe/ discuss the generalized water yield, supply, existing use and potential use of the major and
minor unconsolidated aquifers.

This area of Randolph County has poor unconsolidated aquifer potential with sand and gravel deposits
generally absent (Pryor 1975). Shallow (<30 feet deep), excavated, large-diameter wells are sporadically
present in the area. These wells are typically used as cisterns because the groundwater output is seldom
capable of meeting average contemporary residential demand. Yields from wells completed in local
Quaternary aged unconsolidated sediments water bearing zones in this region are generally limited to 20
gpm or more but these deposits are not located within the permit or adjacent area (USGS 82-858). Because
of low yields most residents within the region are connected to public water supply. Three wells, all located
on the same property tract, were identified as present within 0.5 miles of the proposed permit area. Only
one of the three wells (GW100) was reported as being in use. The well, which is screened within the
unconsolidated material, was reported as being used for potable water supply.

4.1.3 Describe/discuss the major and minor consolidated aquifers in the permit area, shadow area for
underground proposals (if applicable), and their respective adjacent areas.

The underlying bedrock strata are primarily Pennsylvanian shales and claystones with some limited
limestone intervals exhibiting permeability on the order of 10 to 10"!' cm/sec (Freeze and Cherry, 1979).
These strata are generally considered impermeable and act as aquicludes. Pennsylvanian bedrock water
bearing zones of thin sandstone and limestone beds typically yield less than 25 gpm (Smith and Stall 1975).
The balance of strata within this area are composed of localized carbonate and arenite lenses exhibiting
variable purity and hydrologic properties. Arenilitic strata in this area are typically fine grained and
cemented (Pryor 1975). Arenilitic strata capable of storing and delivering groundwater to a well bore
typically do not possess adequate reservoir volume and recharge to provide yield sufficient to meet average
residential use. No major bedrock aquifers are known to be present.
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4.1.4 Describe/discuss the generalized water yield, supply, existing use and potential use of the major and
minor consolidated aquifers. [1780.22(b)(1)/1784.22(b)(1)]

ISGS Circular No. 212, reports that local Pennsylvanian sandstones are fine grained and exhibit low
permeability. Most local sandstone units exhibit considerable secondary intergranular cementation which
significantly impedes efficient delivery of groundwater to a well bore. Additionally, local Pennsylvanian
shale, limestone, and coal strata are well known and well referenced as being generally unsuitable for
development as sources of water. IWS Report of Investigation No. 55 reports that Pennsylvanian bedrock
units typically exhibit transmissivity ranging from 122 to 840 gpd/ft, with hydraulic conductivity ranging
from 3 to 12 gpd/ft>. In Randolph County, wells typically obtain groundwater from the lower
Pennsylvanian sandstones, but the depth to these sandstones is over 600 feet in the permit and adjacent
areas.

4.2 Hydrogeologic Information.

4.2.1 Within the permit area, shadow area (if applicable), and their respective adjacent areas, assess the
geologic setting, including a description of the landscape and terrain, stratigraphy, and the groundwater
regime including water table depths and aquifer characteristics; using material available from sources,
including, but not limited to, the Illinois State Surveys, the Illinois Environmental Protection Agency, other
State and Federal organizations, water well drilling logs, and previous investigations. [1780.21/1784.14;
1780.22(b)/1784.14(b); 1779.25/1783.25]

REGIONAL PHYSIOGRAPHY

The surface effects area is located in Randolph County on the southwestern shelf of the Eastern Interior
Coal Basin. The proposed surface effects permit area overlies the existing Permits 426, 225, 160, and 53.
Prior to mining activity associated within these Permits, the area associated with Cell 5 Phase 2 was
comprised of approximately 230.55 acres of rural agricultural and forested property. U.S.G.S. Open File
Report 81-858, Hydrology of Area 29, reports the general area of the proposed permit as being in the Mt.
Vernon Hill Country Physiographic Division, which is within the Till Plains Section of the Central
Lowland Province. Landforms in the region are the result of both Illinoian Stage glaciation and recent
degradation processes such as weathering, mass wasting, and stream erosion. Regional topography is
characterized by generally flat ridge tops, moderately steep valley slopes and broad flat valley floors
adjacent to major streams. The local surface drainage pattern is dendritic with minor influence from
regional jointing patterns. The total topographic relief of the site is approximately 58.34 feet, ranging from
approximately 486.1 to 544.4 feet above mean sea level (AMSL).

CLIMATE

The area has a continental climate with a mean cumulative annual precipitation of about 39 inches. Mean
annual runoff is about 15 inches. Precipitation is generally greatest in the late spring and early summer.
Thunderstorms provide the majority of summer precipitation. The 24-hour storm events for the area are
4.76 inches for a 10-year event, 6.02 inches for a 25-year event, and 8.21 inches for a 100-year event. The
mean cumulative annual snowfall is about 14 inches. In general, the highest mean monthly stream flows in
the region occur from March through May during the spring rains. The highest peak flows are typically in
July resulting from thunderstorms. The mean annual air temperature is about 58°F. July is usually the
warmest month (80°F) and January is usually the coldest month (36°F). Cumulative annual
evapotranspiration averages about 29 inches. Prevailing winds vary seasonally, generally being from the
southwest in summer and northwest in winter. The average wind speed ranges between 6 and 11 m.p.h.

GEOLOGY AND HYDROLOGY OF THE SURFICIAL UNCONSOLIDATED MATERIAL
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The Handbook of Illinois Stratigraphy (Willman et al. 1975) assigns local surficial unconsolidated material
to the undifferentiated member of the Pleistocene Glasford Formation. The Glasford Formation is believed
to have been deposited during the Liman, Monican, and Jubileean Substages of the Illinoian glacial period
and consists of till with sporadic sand and gravel lenses. Piskin and Bergstrom (1975) describe the
materials as till, silt, outwash, and mixed ice-contact deposits. Recent alluvium is mappable within and
immediately adjacent to local perennial and intermittent streams. Unconsolidated sand and gravel deposits
suitable for storage and delivery of groundwater to a well bore are generally absent locally (Pryor 1975).

GEOLOGY AND HYDROLOGY OF LOCAL PENNSYLVANIAN BEDROCK

Consolidated Pennsylvanian bedrock of the Modesto and Carbondale Formations, consisting primarily of
shale, limestone, sandstone, coal, and underclay, unconformably underlies the Quaternary unconsolidated
surface material within the proposed permit area (USGS 82-858; Willman et al. 1975). The Pennsylvanian
bedrock does not outcrop within the permit area and is not proposed for disturbance. The thickness and
continuity of Pennsylvanian bedrock strata within the permit area vary considerably and consists of cyclic
sequences of clastic and carbonate sediments indicative of near-shore marine and brackish deltaic/fluvial
paleoenvironments. Sandstone lenses exhibiting sufficient intergranular porosity and permeability, and/or
carbonate bodies exhibiting sufficient density of interconnected fractures to store and deliver groundwater
to a well bore are known to exist sporadically and randomly in the region. However, these reservoirs are
typically very limited in storage volume. Because these bodies are surrounded by low permeability strata
their ability to receive recharge is minimal, typically resulting in rapid reservoir depletion when developed
as water sources.

COAL REFUSE DISPOSAL CELL 5

Coal refuse disposal Cell 5 Phase 1 was constructed to facilitate the need for additional storage capacity of
coarse (gob) and fine (slurry) coal refuse generated at the Gateway Mine coal preparation plant. Cell 5 was
constructed west of existing Cell 4 on agricultural and wooded lands. The embankment was constructed
from excavated clay soil from the interior of the impoundment and coarse coal refuse. The clay soil
borrowed from the excavation pit was compacted to 95% Standard Proctor and constructed with an outside
slope of 3 (run):1 (rise) and minimum 20-ft top width. The interior embankment was constructed with a 2:1
slope. Coarse refuse was placed against the inside face of the clay embankment, compacted to 95%
Standard Proctor, and constructed with a 2:1 inside slope and 236 feet top width. The permeability of the
site-specific compacted clay is low (arithmetic mean: 3.22x10® cm/sec) and acts as a soil liner. To ensure
protection of the hydrologic balance the in-situ material beneath the embankment and impoundment
interior was compacted to a depth of twelve inches and overlain by three successive lifts of twelve inches
of material; all compacted to optimum density and moisture proven to achieve a permeability of no more
than 1x107 cm/sec (see Part 4.10). This liner design will be augmented at final reclamation with a
designed enhanced cover. The engineered cover plan will consist of twelve inches of gob (into which
agricultural limestone is incorporated at a minimum rate of twice the material’s potential acidity)
compacted to a minimum permeability of 1x1077 cm/sec, overlain by two six-inch layers of soil material
compacted to a minimum permeability of 1x10”7 cm/sec, overlain by 27 inches of noncompacted rooting
media, and topped with 9 inches of protective cover topsoil, at a minimum, which will provide the
appropriate protection from infiltration. Quality control and quality assurance compaction specifications
were implemented for the liner according to permit requirements. Similarly, the engineered cover will have
the same quality control and quality assurance compaction specifications implemented as described in Part
4.10. This composite minimum 4 feet thick compacted clay liner prevents infiltration of water under the
embankment and recharge to the underlying water table. Sandy soils encountered at the base of the cell
were removed and replaced with clay soils. The completed cell height for Phase 1 will vary from 25 feet at
the south end to 66 feet at the northwest corner. At its final stage of and normal pool elevation (548.2 ft
AMSL) Cell 5 Phase 1 will impound 3122 acre-feet, with a surface area of 78.9 acres. Additional design
details including physical properties and engineering test results of the remolded soil and refuse materials
and slope stability analysis can be found in the 2011 NPN Environmental Engineers Cell 5 Slurry
Impoundment Design, Gateway Preparation Plant, Mine Safety and Health Administration Permit
Application.
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Construction of Cell 5 Phase 2 will raise the embankment elevation from 553.2 ft AMSL to 585 ft AMSL.
The south side of the embankment will extend from Cell 5, over Cell 4, and abut Cell 1. On the north side,
the Phase 2 embankment will abut the Cell 3 embankment. At completion of construction to an elevation
of 585 AMSL, Cell 5 will overtop the current Cell 4. At capacity, Cell 5 Phase 2 will impound 9,405 acre
feet of slurry up to a pool elevation of 579.4 feet AMSL. The outer slope of the embankment will be
constructed at a slope of 3.2:1 and the inner slope at a slope of 2:1, with an embankment top width of 50
feet. The Phase 2 embankment will be constructed of coarse refuse material compacted to 95% of the
maximum density attainable by the Standard Proctor Compaction Method at optimum moisture content.
The degree of compaction will be verified utilizing both field density testing and Standard Proctor testing.

Cell 5 is a diked impoundment and the internal drainage area consists of only the area enclosed within the
cell, which is part of the overall coal refuse/makeup water circuit. External drainage will be from the
embankment out slopes only and reports to lined sediment basins with permitted NPDES outfalls. The
compacted clay liner at the base of the sediment basins was constructed in the same manner as the liner
beneath Cell 5 and consists of in situ material compacted to a depth of twelve inches, overlain by three
successive lifts of twelve inches of material. All compacted layers were compacted to optimum density and
moisture proven to achieve a permeability of no more than 1x10”7 cm/sec (see Part 4.10). The watershed
area is currently defined by the top of the dam for the Cell 5 embankments, with the eastern watershed
boundary defined by the top of the Cell 4 embankment. The total watershed area is 120.6 acres at the
completion of Phase 1. At completion of Phase 2, Cell 5 will encapsulate Cell 4 and will receive runoff
from the reclaimed surface of Cell 3. The watershed area of cell 5 will increase to 345 acres at completion
of Phase 2 (See Attachment 3.12.2.1 MSHA Application). Hydrologic inputs into Cell 5 include
precipitation, runoff along the interior of the embankments, and base flow from the slurry disposal
operations. Discharge will be directed to the recirculation pond at the Preparation Plant for reuse.

The Cell 5 MSHA classification for size and hazard are large and low-hazard, respectively, which has a
recommended design event of 0.5 PMP. Storm duration modeling indicated that the 72-hour PMP
produced the most critical conditions for total runoff, peak flood stage, and peak discharge. The 72-hour,
0.5-Probable Maximum Precipitation (PMP) event was used to evaluate peak storage capacity and drainage
of the impoundment under critical conditions. Total rainfall for a 72-hour, 0.5 PMP in this region is 20.3
inches. The resulting runoff using the U.S. Army Corp of Engineers HMS program is 537.6 acre-feet.
Inflow to the impoundment also includes a slurry discharge of 3450 gallons/minute (7.7 cfs) from the
Preparation Plant. A normal operating level of 579.7 ft AMSL for the impoundment was determined from
the stage-discharge relationship derived under various modeling scenarios. Results of the 72-hour, 0.5 PMP
indicate that the flood storage capacity of the impoundment will be maintained and able to fully contain the
design storm event. At the peak stage of 582.0 ft AMSL, 3.0 feet of freeboard will remain at the top of the
damn, an adequate height for this area and size of impoundment. In addition, the discharge system was
capable of dewatering 90% of the peak flood within a 10-day maximum, a period considered adequate for
impoundments relying on flood storage capacity rather than discharge capability. Additional details
concerning the modeled results and various inputs can be found in the 2020 NPN Environmental Engineers
Cell 5 Phase II Slurry Impoundment, Gateway Preparation Plant, Mine Safety and Health Administration
Permit Application (Attachment 3.12.2.1).

4.2.2 Within the permit area, shadow area (if applicable), and their respective adjacent areas, assess and
include a general description of the hydrogeologic characteristics such as: the vertical and lateral extent of
the uppermost aquifer; the hydraulic conductivities of the uppermost aquifer and all other aquifers that may
be impacted by the proposed mining operation; the direction and rate* of groundwater flow; structural
characteristics and distribution of underlying strata including bedrock; chemical and physical properties
including, but not limited to, lithology, mineralogy, and hydraulic characteristics of underlying strata
including those below the uppermost aquifer. Methods to accumulate this information may include, but are
not limited to literature, borehole logs, geophysical methods, aerial photography and test pits.
[1780.21(b)/1784.14(b);1770.25/1783.25]

4|Page Part 4
Created: 9/15/17
Revised: 1/10/19



*NOTE: The rate of groundwater flow may be determined via pump tests or based on an estimation using
the calculated hydraulic conductivity.

Prior to the Phase 1 construction of the refuse impoundment, thirty borings were advanced within the
permit area for subsurface characterization (Attachment 4.2.2.1). The surficial unconsolidated layer ranges
from 18.5 to 49.0 feet thick (mean: 27.8 feet thick), and is composed primarily of Quaternary clay and
alluvium. The Quaternary clay consists of silty clay layer ranging from 4 to 15 feet thick (mean: 8.5 feet
thick) underlain by a sandy clay ranging from 8 to 22 feet thick (mean: 16 feet thick). These strata
generally exhibit low permeability and produce low groundwater yields. Measured conductivities for
monitoring wells GWM-8, GWM-10, W3-11, W3-12, W3-13, and W3-16 ranged from 1.76x10"* to
8.31x10° cm/sec (arithmetic mean: 5.95x10 cm/sec). Because of low permeability and poor recharge,
yield from local surficial strata is generally insufficient to meet contemporary residential consumption
requirements. Unconsolidated sandy material is reported in the southern portion of the permit area in
borings B-20, B-20A, B-21, and B-22 (Map 4SF, Attachment 4.2.2.2). The horizontally and vertically
discontinuous sand lenses range in thickness from 2.5 to 12.5 feet thick (median: 3.5 feet thick). Boring 13
in the central portion of the permit area also contained an interval of clayey sand with a thickness of 2.5
feet. Again, the absence of this material in surrounding borings demonstrate that this is laterally isolated.
Similar to previous boring investigations (ILDNR-OMM Permit 416) in the region, all other borings drilled
in the proposed permit area record no presence of sand further demonstrating that the specified bodies are
limited in aerial extent and likely hydraulically isolated. Based on the limited nature of these sand bodies
the applicant considers their presence to be of no consequence regarding mining activities proposed herein.

Groundwater flow direction within the unconsolidated zone near the permit area should mirror topographic
drainage. There are two main drainages near this mine site, the Mary’s River drainage is to the south of the
mine and the Plum Creek drainage is to the west of the mine. The Gateway Mine surface facility lies on
the divide between these two drainages with the proposed permit area located solely within the Plum Creek
watershed. The water table onsite is shallow with the static water level generally less than 10 feet below
ground surface. Groundwater flow within the proposed permit area is to the west-northwest towards Plum
Creek (see Attachment 4.2.2.3).

Drillholes for underlying consolidated materials include DH-1, DH-2, DH-21, DH-CELLS, and 16892C
(Attachment 4.2.2.1). As is shown in the drillholes, there are no extensive sandstone intervals within these
holes, exhibiting a maximum sandstone thickness of 10 feet. This is consistent with literature of the area
indicating that the Pennsylvanian bedrock typically exhibits poor aquifer potential. Field studies (Martin,
et al, 1990) indicate that permeability of Pennsylvanian strata in the Illinois Basin averages about 10
cm/sec. Because of low permeability and poor recharge, yield from local bedrock aquifers is generally
insufficient to meet average residential consumption requirements. In general, dissolved solids in
groundwater of the Illinois Basin increase with depth and freshwater is generally found at depths of 300
feet or less (USGS 82-858; Cartwright and Hunt, 1978). The presence of public water supply providers,
which source their water from surface water bodies, in the area indicates that local bedrock groundwater
resources are unable to fulfill average residential demands. Drill hole boring logs and a generalized
geologic column are provided in Attachment 4.2.2.1.

4.2.3 Within the permit area, shadow area (if applicable), and their respective adjacent areas, identify
unusual or unpredicted geologic features, where present, including: fault zones, fracture traces, facies
changes, solution channels, buried stream deposits, cross cutting structures and other geologic features that
may affect the ability of the operator to monitor the groundwater or predict the impact of the facility on
groundwater. [1780.21/1784.14; 1780.22(b)/1784.14(b); 1779.25/1783.25]

There are no unusual or unpredicted geologic features within the permit area or adjacent areas that would
affect the ability to adequately monitor groundwater for potential impacts.
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4.3 Area Specific Characteristics.

4.3.1 Provide a description of the areal and structural geology of the permit area, shadow area (if
applicable), and their respective adjacent areas for the deeper of either the stratum immediately below the
lowest coal seam to be mined, or any aquifer below the lowest coal seam to be mined which may be
adversely impacted by mining. Provide logs showing the lithologic characteristics including physical
properties and thickness of each stratum and the location of groundwater that could potentially be affected
if encountered. Provide location and elevations of test borings or core samplings on the Hydrogeologic
Map. [1780.22(b)(1) & (b)(2)(A)/1784.22(b)(1) & (b)(2)(A)]

Lithologic logs must be detailed enough to determine the physical characteristics of both the
unconsolidated and consolidated materials present.

Provide a minimum of two geologic cross-sections, perpendicular to each other, for the proposed permit
area and a minimum of two geologic cross-sections, perpendicular to each other, for the proposed shadow
area, if applicable. [1779.25/1783.25]

At a minimum, the cross-sections should depict any water-bearing zones/formations, any local and/or
regional aquifers, any impermeable zones/formations, and both the unconsolidated and consolidated
formations. The core logs shall clearly identify and name the coal seams (both intended to be mined,
unmined and spoiled). [1779.25/1783/25]

The permit application is for expansion of an existing refuse disposal facility and does not permit coal
extraction within the permit area. The description of geologic characteristics is being limited to the
unconsolidated and shallow consolidated materials within the permit and adjacent areas. Boreholes
collected beneath the Cell 5 refuse area show that the area is dominated by fine grained sediments,
primarily clay, intermixed with silty and sandy materials. The generalized composition of the
unconsolidated sediments below Cell 5 consisted of an uppermost layer of silty clay underlain by a layer of
sandy clay. There were isolated pockets of clayey and silty sand identified, but these were found to be
limited in both thickness and lateral extent. The permeability testing completed on the soil borings had a
range from 7.60x10” cm/sec to 8.10x10® cm/sec with an arithmetic mean of 3.22x108 cm/sec. Design
specifications included construction of a 4 feet thick liner compacted to a maximum permeability of 107
cm/sec. Pre-construction soil boring logs are provided in Attachment 4.2.2.1. The location of the geologic
cross sections of the pre-construction unconsolidated materials are provided on Map 4SF. The geologic
cross sections of the unconsolidated material previously approved in permit 426 are provided in attachment
4222,

As shown in the geologic cross sections, Cell 5 is underlain by shale. The shale surface is undulating,
dipping to the southeast in the southern portion of the permit area, to the northeast in the central portion,
and to the northwest in the northern portion. The shale bed is nearly flat, with a strike of N 58.02° W and a
dip of 0.5° N in the center of the permit area. The shale is approximately 78 feet thick and is underlain by
another 30 feet of claystone prior to encountering the Piasa Limestone at a depth of 144 feet, based on the
drill log of DHCELLS. Thick shale beds make up the majority of the Modesto formation (Willman et al
1975). This shale bed acts as an aquiclude and provides further protection from the potential downward
migration of seepage from the overlying compacted liner and refuse contained in Cell 5.
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4.3.2 Within the permit area and its adjacent area, characterize potential pathways for contaminant
migration below and around sediment ponds, disposal areas, coal storage piles and connecting ditches by
identifying zones of potentially high hydraulic conductivity using correlation of stratigraphic units between
borings; where applicable, information on geologic materials sorting, grain size distribution, cementation,
hydraulic conductivity and the presence or absence of any confining layers shall be discussed.
[1780.21(c)(d)(e) & (f)/1784.14(c)(d) & (e)]

Sedimentation basins 011 cell A, cell B, and 012, as well as the surface water control structures that contain
runoff from the outslopes of Cell 5, were constructed with a compacted clay liner. The clay liner was
constructed in four separate lifts of compacted clay, each 1 foot thick. Based on the soil borings underlying
Cell 5 and the drillholes of the surrounding area, there are no known zones of high hydraulic conductivity
in the permit or adjacent areas. The unconsolidated material is dominated by clay material and the
underlying bedrock consists of a thick bed of shale, both of which exhibit low hydraulic conductivity and
will prevent migration of groundwater offsite.

4.3.3 Provide chemical analyses of all strata, including the coal seam(s) (both intended to be mined,
undisturbed or spoiled) through either the strata immediately below the lowest coal seam to be mined or
any aquifer below the lowest coal seam to be mined which may be adversely impacted by mining. The
analyses shall identify those strata that may contain acid or toxic-forming or alkalinity-producing materials
and determine their content and the net-neutralization potential on a weighted basis. [1780.22(b)(2)(B) &
(¢)/1784.22(b)(2)(B) & (¢)]

For carbon recovery operations, total sulfur and pyritic sulfur analyses must be performed on the materials
to be recovered.

For waste disposal operations, chemical analysis of the fine and coarse refuse waste streams shall be
provided, including the identification of acid or toxic-forming or alkalinity-producing materials and
determine the content and the net-neutralization potential on a weighted basis.

This permit application is for construction and operation of a coal refuse disposal structure and does not
include mining of coal within the proposed permit area. The impoundment will receive refuse from the
Gateway preparation facility. The net neutralization analytical results for overburden core GWN-04E,
drilled for the Gateway North Mine (Permit 416), are provided in Attachment 4.3.3.1 and the boring log
can be found in Attachment 4.2.2.1. The core penetrates the interval from the ground surface to below the
coal seam for extraction (Coal-6). The total sulfur, pyritic sulfur, acid generating potential and
neutralization potential is provided in Table 4.3.3.1 below for the Coal-6 as well as the roof and floor
material. Of those three units, only the coal seam was identified as potentially toxic (<-5.0 TKT/CaCOs).

TABLE 4.3.3.1: CHEMICAL ANALYSIS OF COAL AND SURROUNDING STRATUM

GWN-04E
Tons CaCO3 Equiv. Per 1000 tons Material
Top Bot. Thick NNP = NP - AP
Description Depth | Depth .
(ft) (ft) (Ft) Neutralization i
Potential Acidity N Neutralization
Potential ;
(AP) (NP) Potential
(NNP)
shale 289.8 | 292.5 2.7 35.31 481.34 446.03
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Coal-6 292.5 | 299.3 6.8 15 15.47 0.47

underclay 299.3 | 300.9 1.6 63.44 99.19 35.75

The refuse disposal operation consists of fine refuse disposal within a compacted outer berm. The chemical
analyses of the fine refuse and coarse refuse are provided in Table 4.3.3.2 below and the laboratory results
are included in Attachment 4.3.3.2. The fine refuse shows a slightly negative net neutralization potential.
The coarse refuse has higher potential acidity and lower neutralization. However, the construction of the
outer embankment includes compaction of the material in accordance with permit requirements, which
prevents infiltration and subsequent leaching following precipitation events.

TABLE 4.3.3.2: CHEMICAL ANALYSIS OF REFUSE

o Paste Total Tot_al Tons CaCO3 Equiv. Per 1000 tons Material

Description pH Sulfur Pyrite NNP = NP - AP
% % AP NP NNP

Fine Refuse 7.8 2.44 1.23 38.44 32.81 -5.63
Coarse
Refuse GP1 2.2 2.04 63.75 -10.74 -74.49
Coarse
Refuse GP2 6.1 6.70 209.38 17.62 -191.70
Coarse
Refuse GP3 6.4 5.60 175.00 30.92 -144.00
Coarse
Refuse GP4 2.5 2.34 73.13 -13.67 -26.80
Coarse
Refuse GP5 2.0 1.92 60.00 -29.51 -89.51
Coarse
Refuse GP6 7.0 4.46 139.38 34.51 -104.80
Coarse
Refuse GP7 6.7 4.67 145.94 25.66 -120.20
Coarse
Refuse GP8 6.5 5.09 159.06 56.65 -102.40
Coarse
Refuse GP9 6.6 4.55 142.19 23.56 -118.60

4.3.4 Provide coal seam(s) name and number and an analysis of the coal seam(s) as to total sulfur and
pyritic sulfur. Show all coal crop lines (where applicable) and the strike and dip of the coal to be mined on
the Hydrogeologic Map. [1780.22(b)(2)/1784.22(b)(2) & (b)(3); 1779.25(a)(3) & (a)(4)/1783.25(a)(3) &
@@

This permit application is for construction and operation of a coal refuse disposal structure and does not
include mining of coal within the proposed permit area. Therefore, the coal seam crop lines and strike / dip

are not shown on Map 4SF. The coal seam chemical analysis is provided in Table 4.3.4 below and the
laboratory report is provided in Attachment 4.3.3.1.

TABLE 4.3.4: CHEMICAL ANALYSIS OF COAL SEAM SULFUR CONTENT

Paste Total Total
Description Top Depth (ft) Bot. Depth(ft) Sulfur Pyrite
PH % %
Coal-6 292.5 299.3 7.0 2.89 0.48
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4.3.5 Identify the general land uses of the watersheds upstream of the proposed permit area and any
potential pollution sources which could significantly affect the surface and groundwater quality at the
proposed permit area. If none exist, note here. [1780.21(i)(1)/1784.14(h)(1)]

The permit area is at the headwaters of the Plum Creek watershed. There is no upgradient drainage that
will impact surface water quality within the permit boundary. The groundwater potentiometric surface
indicates that groundwater flow is to the west-northwest towards the Plum Creek drainage.

The land use upgradient of the refuse cells is predominantly agricultural. The use of agricultural fertilizers
and pesticides is a potential pollutant source for shallow groundwater. The primary components of
fertilizer are nitrogen, phosphorus, and potassium. However, there are several other secondary components
of fertilizer that may manifest in surface water or groundwater. For example, potassium is typically applied
as potash, which is composed of potassium sulfate, potassium chloride, or potassium nitrate. These
secondary components of sulfate, chloride, and nitrate would also become mobilized upon dissolution of
the potash material.

There is also a paved road that bounds the northern, western, and southern boundaries of Cell 5. The use of
deicing agents on paved roads during winter months can potentially affect shallow groundwater quality.
Deicing agents typically consist of salts that are highly mobile in surface water and groundwater. Effects
of road salt usage would be observed by an increase in chloride concentrations, which is a key component
in typical road salt, as well as an associated cation (typically sodium).

Lastly, the Spartan Mine refuse disposal area lies immediately to the south of Cell 5. This is another
potential source of pollutants for the shallow groundwater in this area. Evidence of pollution from the
Spartan Mine refuse area would primarily be in the form of increased sulfate, chloride, and resultant TDS
concentrations. There are no other potential pollutant sources identified in the vicinity of Cell 5 at this
time.

4.3.6 Do surface or groundwater discharges into underground mines exist? [1780.21(b)/1784.14(b)]

] YES X NO

If YES, locate on the Public Water Supply Map and discuss here.

4.3.7 Do Public Water Supply intakes for current users of surface water flowing into, out of, and/or within
ten miles of the proposed permit area exist? [1779.24(g)/1783.24(g); 1780.21/1784.14]

NOTE: Public Water Supply intakes include groundwater wells.
Xl YES ] No

If YES, complete Table 4.3.7; locate on the Public Water Supply Map; discuss the possible effects that the
mining operation will have on the public water supplies and explain what precautions will be taken to
prevent an adverse impact from occurring. [1780.21(h)/1784.14(h)].
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See Table 4.3.7 for a listing of public water supply intakes within ten miles of the proposed permit area.
Runoff from the proposed operations area, which will include the out-slope embankments only, will be routed
through NPDES basins and will be subject to permit limitations. Process water from inside the embankments
will be routed through the preparation plant which is a closed circuit and discharge of the water will be
minimized to the extent practicable. The out-slope embankments will be vegetated to reduce sheet flow runoff
and suspended solids. The effluent testing requirements for the NPDES permit are more stringent than the
federal limits for coal mining and should be sufficient to address potential problems and reduce the likelihood
of adverse impact to public water resources. The installation and maintenance of surface and groundwater
monitoring points will provide sufficient information that will alert the applicant to potential adverse impact in
a timely manner. Construction of sediment control structures that are required to meet NPDES quality limits
will reduce potential for offsite adverse impacts. Surface runoff from the affected areas will be routed through
sediment basins with a minimum 10-hour detention time.

PROTECTIVE MEASURES TO ADDRESS ACTIVITIES IN THE SURFACE EFFECTS AREA

Measures to be taken to assure the protection of the quality of surface and groundwater systems from potential
surface effects of the activities proposed within this application include:

1.  Where warranted, construction of professionally designed sediment control structures, including
sediment basins, overland flow diversion ditches, temporary terracing, straw dikes or rip-rap filters to
control flow and routing of surface water originating from the surface effects area.

2. Chemical treatment where necessary, of water leaving sediment basins and entering state waters.
This water will meet all the applicable performance standards.

3. Through final bond release, periodic monitoring of water exiting the surface effects area.

4. A compacted clay liner (1x107 cm/s permeability) was constructed beneath the refuse cell
embankment and interior, beneath the sediment basins, and constructed drainage ditches receiving
refuse contact water. Existing clay subsoil was suitable for use as liner material and was compacted
to 95% standard Proctor dry density (See Permit 426 Attachment IV.6.MSHA Appendix B). The
original Construction specifications and quality assurance procedures are also included in the
previous MSHA application.

No adverse effects associated with the mining operation were identified in the preceding sections on either
surface water or groundwater quantity and quality. All of the measures detailed above will also act to
safeguard the surface water and groundwater systems. It is concluded that the site will have a negligible
impact on the adjacent surface water and groundwater systems.

4.4 Groundwater Information.

4.4.1 On the Hydrogeologic Map, provide the location and ownership of existing wells, including private
water supplies and private water wells within 2 mile of the proposed permit area and shadow area (for
mines with underground extraction), springs, and other groundwater resources in or within %2 mile of the
proposed permit area, shadow area (if applicable), and their respective adjacent areas. If any of the existing
wells are to be employed for monitoring, designate on Hydrogeologic Map and complete Table 4.4.2.
[1780.21(b)(1)/1784.14(b)(1); 1780.21(h)/1784.14(g)]

4.4.1.1 Provide results of a Groundwater User’s Survey which includes, well identification,
location relative to permit, shadow and/or adjacent areas, construction details, water bearing strata
well is screened in, total depth, usage and public water availability in Table 4.4.1.
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The groundwater users survey was completed for Permits 426, 225, 160, and 53. Since this
application does not expand these permit areas, the previously completed surveys are still valid. The
results of the most recent survey (Permit 426) are summarized in Table 4.4.1.

4.4.1.2 Provide a discussion of the Groundwater User’s Survey, discussing the existing and
potential use of the water-bearing strata identified in 4.4.1.1 above. This information and the
information required by Part 4.4.1.1 above shall be cross-referenced with the information depicted
on the map required in Part 4.4.1 above.

The applicant submitted a groundwater user’s survey to all land owners identified as owning
property within %2 mile of Permits 426, 225, 160, and 53. The most recent Groundwater Users
Survey identified a single residence utilizing groundwater within % mile of the permit boundary
(Table 4.4.1). Three wells (GW100, GW101, and GW103), all screened within the unconsolidated
material, are known to be present on property tract 1091 from previous interactions with the resident,
however only one well (GW100) was reported as being on the property and in use by the resident on
the groundwater survey (Map 4). The well is used for potable water supply and the applicant was not
given permission to sample it. No springs were identified within %2 mile of the permit boundary.
Additional information about the presence or lack thereof, of residential wells within %2 mile of the
permit boundary is provided in Table 4.4.1. No commercial or municipal groundwater resources are
present within the vicinity of the permit. The local municipal water supply districts all obtain water
from surface sources (see Part 4.3.7).

The applicant also researched the “Illinois Geological Survey’s Water and Related Wells in Illinois”
website for wells within and adjacent to the proposed permit area. Three wells were identified as
being present within }2 mile of the permit area on the “Illinois Geological Survey’s Water and
Related Wells in Illinois” website. All three of the wells were identified as being located on
applicant-controlled property. One was identified as being present beneath the levee of one of the
existing Gateway Refuse impoundments and the other two were identified as being associated
with former residences that have since been vacated and knocked down. Therefore, none of the
ILGS wells are displayed on Map 4. Additional information for the ILGS wells, including the
property tracts the wells were identified on, the well ID’s and their total depths, is included in Table
4.4.1 Water User’s Survey.

4.4.1.3 Provide a discussion for any groundwater users downgradient, as determined through
groundwater elevation, of the proposed permit area that details factors and protective measures in
place to ensure these groundwater resources are not adversely impacted.

The domestic well that was reported to be in use (GW100) is located 500 feet to the northeast of
the Permit 426 boundary. Groundwater monitoring well W3-11 is located approximately 800 feet
to the southwest of GW100, well GWM-8R is located approximately 380 feet to the south, and
well W3-07, which is associated with Permit 225, is located approximately 1020 feet to the north-
northeast. These wells will be monitored according to the groundwater monitoring plan detailed
in Part 4.5. The groundwater monitoring schedule and parameter list is sufficient to identify any
potential impacts to groundwater quality prior to the impacted water migrating offsite and
reaching the well GW100.

Numerous measures have been taken to ensure that Cell 5 and associated surface water control
structures were constructed to ensure that the potential for environmental impacts has been
minimized. The compacted liner and cap for these features prevents downward migration of
pollutants to the shallow groundwater. The unconsolidated material is also low permeability
minimizing the potential for advective transport of pollutants in the groundwater.
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4.4.2 Provide a description of seasonal groundwater quality, including the following constituents (at a
minimum), for each source of groundwater in the identified areas:

For Surface Mining: Within the permit area and its adjacent area: pH, total dissolved solids,
hardness, alkalinity, acidity, sulfate, total and dissolved iron, total and dissolved manganese, and
chloride. Please provide in Table 4.4.2. [1780.21(b)(1)A)]

For Underground Mining: Within the permit area and its adjacent area: pH, total dissolved
solids, hardness, alkalinity, acidity, sulfate, total and dissolved iron, total and dissolved
manganese, and chloride. Please provide in Table 4.4.2. [1784.14(b)(1)(A)(1)]

For an underground mine, within the shadow area (if applicable) and its adjacent area: pH, total
dissolved solids, total iron, and total manganese. [1784.14(b)(1)(A)(ii)]

Groundwater quality in shallow unconsolidated aquifers often displays seasonal fluctuations in the
concentration of dissolved ions. Dissolved ions result from the dissolution of minerals contained
in the unconsolidated sediments. The resulting concentration is dependent on a number of factors,
including pH, oxidation reduction potential, and groundwater temperature. The concentration can
also be highly influenced by the recharge rate of the aquifer, which has a relatively consistent
pattern in this region. Greater precipitation in the late winter and spring months leads to higher
recharge and infiltration rates and increases in groundwater velocity. This provides dilution to
shallow groundwater aquifers and decreases the overall residence time of the aquifer, both of
which result in lower concentrations of dissolved species. During the summer and fall months, the
evapotranspiration rate exceeds the precipitation, resulting in a net loss of water contained in the
vadose zone and leading to an increase in dissolved ion concentration in shallow groundwater.

Water level elevations in the unconsolidated wells peak annually in the first and second quarter
and decline across third and fourth quarters, which is consistent with the regional precipitation
patterns. The concentration of dissolved ions are expected to be inversely proportional to this
seasonal water level trend, with decreased concentrations in the spring and increased
concentrations during the fall. However, these predictable patterns in groundwater elevation and
dissolved ion concentration ignore the complex geochemistry of groundwater systems. Seasonal
groundwater quality results are provided in Table 4.4.2. The unconsolidated wells at this facility
do not exhibit consistent seasonality in dissolved ion concentrations. For example, the historical
record of total dissolved solids at Well W3-11 typically shows annual maximum in January and
February, annual maximums at Well W3-12 are observed in June, July, and August, and Well W3-
13 does not show clearly defined annual fluctuations.

Groundwater quality statistics are provided in Attachment 4.4.2.1, which shows the overall range
in concentration as well as the long-term averages. The monitoring wells associated with Cell 5
have a neutral to slightly alkaline pH and alkalinity concentrations that greatly exceed the potential
acidity. Total dissolved solids concentrations in actively monitored wells range from 156 mg/L to
1,310 mg/L and the elevated hardness concentrations are indicative of waters high in dissolved
calcium and magnesium. Metals concentrations are consistently low, with dissolved iron and
manganese concentrations averaging below 1 mg/L. Total concentrations are somewhat elevated,
although this is likely a result of suspended sediments contained in the water sample. Wells
screened in glacial unconsolidated material are often susceptible to transport of clay and silt
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through the well screen during purging. Seasonal concentrations within the unconsolidated wells
associated with Cell 5 are typical of shallow groundwater in this region.

Nearby residential well water quality was compiled for a groundwater quality investigation
requested by Illinois Environmental protection Agency. The wells showed numerous exceedances
of the Class I and Class II groundwater standards in background and pre-mining data. In
particular, total dissolved solids concentrations ranged up to 3,271 mg/L and sulfate
concentrations reached 1,510 mg/L. Iron and manganese concentrations also exceeded standards
showing concentrations up to 23.60 mg/L and 3.14 mg/L, respectively. Lastly, pH was below the
allowable minimum level at one well with a reading of 6.11 standard units. Results from these
residential wells are shown in Attachment 4.4.2.2.

4.4.3 Provide a description of seasonal groundwater quantity in the proposed permit, shadow and adjacent
areas, including, at a minimum:

4.4.3.1 the appropriate rates of discharge or usage;
4.4.3.2 the elevation of the potentiometric surface of the coal to be mined;

4.4.3.3 the elevation of the potentiometric surface in each water-bearing stratum above the coal to
be mined AND in each water-bearing stratum below the coal to be mined which may be
potentially impacted. At a minimum, a potentiometric map must be provided for the uppermost
aquifer, and any aquifer which may be potentially impacted by the proposed operation(s).

A general description may be given for water bearing strata with no collected data. If no known water-
bearing strata that could be impacted, exist above or below the coal seam to be mined or if the coal seam is
not water-bearing, state as such. [1780.21(b)(1)(B)/1784.14(b)(1)(B)]

As previously discussed, the yield of bedrock and unconsolidated materials in this area are minimal. The
high clay content of the unconsolidated material typically prevents its use as a residential water supply.
The unconsolidated aquifer in this area does not meet the Class I potable resource groundwater criteria,
which is defined as groundwater 10 feet or more below the surface and within 1) the minimum setback
zone of a well serving as a potable water supply, 2) unconsolidated sand or gravel 5 feet or more in
thickness, 3) sandstone which is 10 feet or more in thickness or fractured carbonate with is 15 feet or more
in thickness, or 4) any geologic material with sustained groundwater yield of 150 gallons per day (from a
12-inch borehole) or with a hydraulic conductivity of 10 cm/sec. With regard to requirement 1, Part 4.4.2
shows that there are existing residential wells that indicate the unconsolidated aquifer in this region often
exceeds Class I standards and is unsuitable for a potable water supply. With regard to requirement 2, the
soil borings that were collected prior to Cell 5 Phase 1 construction showed the unconsolidated material is
primarily clay, with only one boring (B-20) with a sand lens greater than 5 feet thick identified within the
permit area. Surrounding borings, including B-20A which was drilled immediately west indicate that the
sand was laterally and vertically isolated. With regard to requirement 3, well logs within this area indicate
the underlying bedrock is primarily low permeability shales and cemented sandstone, with only minor
intervals of limestone, resulting in insufficient well yield for residential purposes. There are no known
underlying bedrock strata that meet the Class I standards. As a result, the majority of residents rely upon
the local municipal water supply. Lastly, with regard to requirement 4, Part 4.5.4 shows that the average
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hydraulic conductivity of the shallow wells onsite is 5.95x107 cm/s and is not sufficiently permeable for
the Class I criteria.

The groundwater table within the unconsolidated material is typically very shallow, ranging from 2 - 6 feet
below the surface at these well locations. The wells surrounding the surface effects area demonstrate a
seasonal fluctuation, with a higher water table during winter months and lower water table during the
summer months. This is a typical of shallow groundwater in this area, reflecting the higher precipitation
during winter months and higher evaporation during summer months. Water level elevation statistics for
the water year were compiled and are presented in Attachment 4.4.3.3.1. The majority of wells show
approximately 2-3 feet of seasonal fluctuation. Over the previous ten years, well W3-12 has shows the
highest seasonal fluctuations, averaging 4.87 feet each year, while well W3-15 shows the lowest seasonal
fluctuations, averaging 2.10 feet each year. In the 2020 water year, Well W3-08R had the highest seasonal
fluctuation of 4.3 feet. The magnitude of annual fluctuations is influenced by many factors, including the
permeability of the shallow unconsolidated materials, the seasonal climatic patterns, and depth to the static
water level. The shallow groundwater table in this area makes it more likely that the seasonal climate will
have a greater influence on the water table. Water contained with the vadose zone and shallow saturated
zone will respond to prolonged periods of net evapotranspiration through a loss of soil moisture and a
lowering in the water table. Additionally, the relatively thin unsaturated zone allows percolation from
individual precipitation events to reach the water table and raise the water table elevation.

Baseline studies for Permit 426 indicated that the water level elevation ranged from 501.8 to 523.21 feet
AMSL and the groundwater flow direction was primarily to the west-northwest towards Plum Creek. The
2020 water year showed a maximum water level of 531 feet MSL at well W3-16, located at the
northeastern corner of the facility, and a minimum water level of 488 feet MSL at well W3-11, located in
the northwest corner of the property. The 2020 water year water levels are still consistent with the baseline
groundwater flow direction (See Attachment 4.4.3.3.2 Potentiometric Surface Map).

4.5 Groundwater Monitoring Program. [1780.21(i)/1784.14(h)]

4.5.1. Describe in detail a proposed monitoring plan based upon the PHC that will measure the amount and
duration of any changes to the groundwater system resulting from the mining operation.

The proposed groundwater monitoring plan shall describe how the collected groundwater monitoring data
will be used to determine if impacts are occurring and what steps will be taken by the operator.

Provide a Sampling and Analysis Plan (SAP) that includes the methods/steps of well sampling, well
analysis and data reporting as an attachment to this application part.

Parameters to be monitored are given in Table 4.5.1 Monitoring shall be on a quarterly basis unless
otherwise approved by the Department, with reports due within one month of the end of each quarter as

follows:
Scheduled Period From —To Report Due
1% Quarter Jan. 1 — Mar. 31 May 1
2™ Quarter Apr. 1 —Jun. 30 Aug 1
3" Quarter Jul. 1 — Sept. 30 Nov 1
4" Quarter Oct. 1 — Dec. 31 Feb 1
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Where approved, annual monitoring shall be conducted during the 2™ quarter only; semi-annual monitoring
shall occur during the 2" and 4™ quarters only.

NOTE: At a minimum, background data collection shall occur on a bi-monthly (every two months) basis
over the course of one year (12 consecutive months). Groundwater monitoring shall continue throughout
the permitting process at the same frequency at which background data collection occurred.

Monitoring wells W3-08R, W3-11, W3-12, W3-13, W3-14, W3-15, and W3-16, were installed through the
base of the unconsolidated layer into the upper weathered bedrock interval. Most of these wells are located
along the immediate boundaries of Permit 426: well W3-13 south-east, W3-15 south-west, W3-12 west-
central, W3-14 north-west, W3-11 north-east. Additionally, well W3-08R is located 370 east of the
northeastern corner of Permit 426 and well W3-16 is located at the northeastern corner of Cell 3, Permit
225, approximately 4,200 feet from Permit 426. Supplemental baseline groundwater data was also
collected at monitoring wells GWM-8/W3-08 and GWM-10/W3-10, which were associated with Gateway
Mine Permit 225. Both GWM-8/W3-08 and GWM-10/W3-10 were plugged and abandoned to enable
construction of the embankment of Cell 5.

The established monitoring network allows for the observation of any changes to the groundwater quality
and quantity along the three exposed sides of the impoundment. The groundwater monitoring network was
designed to intercept any potential water migrating from the permit boundary and allow for the observation
of any changes to the groundwater quantity and quality.

Baseline groundwater quality samples were collected at monitoring wells W3-08R, W3-11, W3-12, W3-13,
W3-14, W3-15, and W3-16. Supplemental groundwater quality data from monitoring wells GWM-8/W3-
08 and GWM-10/W3-10, which were originally associated with Gateway Mine Permit 225, has also been
provided. Existing monitoring wells locations are shown on Map 4SF. All existing monitoring wells (W3-
08R, W3-11, W3-12, W3-13, W3-14, W3-15, W3-16) are screened across the unconsolidated material and
upper weathered bedrock. Well construction details are provided in Table 4.5.2 and Attachment 4.2.2.1.
Sample parameters collected during the baseline period included static water elevation, pH, Acidity,
Alkalinity, Iron (total), Iron (dissolved), Manganese (total), Manganese (dissolved), Total Dissolved Solids,
Hardness, Chloride, Sulfates, Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium,
Chromium, Cobalt, Copper, Cyanide, Fluoride, Lead, Mercury, Molybdenum, Phenols, Nickel, Selenium,
Silver, Thallium, Vanadium and Zinc (See Table 4.5.1). The aforementioned monitoring wells will
continue to be monitored quarterly for the same parameters during mining.

Groundwater samples will be collected by experienced personnel using standard industry practices.
Sampling procedures will include taking a water level measurement prior to sampling, lowering a
submersible pump or bailer into the well and then purging the well prior to sampling to ensure the sample
collected is representative of the groundwater present in the water bearing strata. The samples will be
collected into polyethylene containers, preservatives added as necessary, and placed into a cooler for
transportation. Samples are either dropped off at the lab, shipped to the lab, or are picked up at Peabody’s
office by the lab, and are processed and analyzed by methods approved and listed in 40 CFR Part 136.
Additional detail regarding the groundwater Sampling and Analysis Plan (SAP) is provided in Attachment
4.5.1.

4.5.2 Provide a comprehensive list of ALL existing, proposed and plugged/destroyed/damaged
groundwater monitoring wells for the entire facility. Complete Table 4.5.2. [1816.41(c)/1817.41(c)]

Monitoring wells associated with the SAP are listed in Table 4.5.2.

15| Page Part 4
Created: 9/15/17
Revised: 1/10/19



4.5.3 Provide a detailed geologic boring log, well construction diagram and completion information for all
existing groundwater monitoring wells and/or a diagram of each proposed well. All wells shall be surveyed
(top of casing, ground elevation and location), shall have unique nomenclature and be clearly identified on
the Hydrogeologic Map as existing, proposed, abandoned, etc. [1780.22(c)/1784.22(c)]

NOTE: The Department has created a well construction diagram for use. See Operator Memorandum 2017-
01.

When wells are no longer needed, the applicant shall request to properly plug and abandon the well. Upon
receiving approval to drop the well from the Mine’s groundwater monitoring program, the well shall be
sealed and the Department’s plugging affidavit shall be provided within sixty (60) of the date of approval.

NOTE: See Operator Memorandum 2015-02.

See Attachment 4.2.2.1 for the well construction diagram and geologic boring logs of wells GWM-§,
GWM-10, W3-08R, W3-11, W3-12, W3-13, W3-14, W3-15, and W3-16.

4.5.4 Provide the groundwater flow direction based upon the site-specific groundwater monitoring wells
installed for this application. Hydraulic conductivity data shall be provided in its entirety, for each well.
The field methodology of the aquifer testing shall be clearly explained (e.g., rising head vs. falling head
slug testing; pump testing or constant-head testing). The results of the aquifer testing shall be included in
this section and shall be discussed/explained, including any discrepant information. Groundwater flow
direction may also be shown on the Potentiometric Map required in Part 4.4.3 above.
[1780.21(b)(1)(B)/1784.14(b)(1)(B)]

Slug tests are a method for determining hydraulic conductivity of the aquifer material in the immediate
vicinity of the well bore. The test involves adding or removing a known volume of water to a well bore
and measuring the aquifer response, typically with a piezometer. Slug tests were conducted on the wells
installed around the perimeter of Cell 5 and results are shown in Table 4.5.4 below. The slug tests were
conducted under both “rising head” and “falling head” conditions. In a rising head test, a known volume of
water is evacuated from the well and the recovery or rising of the water table is measured. In a falling head
test, a known volume is added to (or displaced from) the well and the lowering or falling of the water table
is measured. The tests were analyzed using the Bouwer Rice Slug-Test Method, which was developed for
application to unconfined aquifers. The hydraulic head is plotted on a semilogarithmic axis as a function of
time. The hydraulic conductivity is determined by fitting a straight line to the early-time data. Details of
the slug test results are provided in Attachment 4.5.4.

TABLE 4.5.4: MONITORING WELL SLUG TEST RESULTS

well Slug Test Type Solution Method Hydra“'ifcﬁ‘/’:)d“"“"“y
GWM-8 Rising Bouwer-Rice 1.76x10*
GWM-10 Rising Bouwer-Rice 2.17x10°
W3-11 Rising Bouwer-Rice 1.72x10°
W3-12 Rising Bouwer-Rice 8.31x10°
W3-13 Rising Bouwer-Rice 3.49x10°
W3-16 Falling Bouwer-Rice 9.97x10°
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Rising Bouwer-Rice 9.80x10°

Average - 9.89x107°

Overall Average 5.95x10°

4.5.5 Discuss any reported problems of maintenance with groundwater quantity and quality which have
occurred at the private wells and springs identified in 4.4.1 above or in the installed groundwater
monitoring wells noted in 4.5 above. [1780.21(h)/1784.14(g)]

The protective casing on monitoring Well W3-12 was hit by a tractor sometime during the second quarter
of 2013. Minor damage occurred to the protective casing and PVC stickup. Once fixed the wells top of
casing was resurveyed in early June. Table 4.5.2 notes both the surveyed TOC elevation before and after
the well was damaged.

4.5.6 Will this operation have any discharges to, or pump water from, abandoned underground mines?

] YES X NO

If YES, submit a detailed discussion of the quality and quantity of the extracted water and a detailed plan to
discharge water into the abandoned mine workings. [1816.41(i)/1817/41(h)]

4.6 Surface Water Information.

4.6.1 Provide the name, location, ownership, and description of all surface water bodies, lakes, streams,
impoundments, and springs within and adjacent to the proposed permit area(s). The adjacent area shall be
one-half mile from the proposed permit area. Provide the location of any discharge or drainage into any
surface water bodies listed above on the Hydrogeologic Map. Complete Table 4.6.1.
[1780.21(b)(2)/1784.14(b)(2); 1779.24(g)/1783.24(g); 1779.25(a)(7)/1783.25(a)(7)]

The locations of all known surface water bodies are depicted on Map 4SF. The proposed permit area is
located in the headwaters of Plum Creek watershed and is drained by two unnamed tributaries to Plum
Creek. Runoff from the northern half of the permit is conveyed to Plum Creek via an unnamed tributary,
herein designated as the “North Tributary”, that converges with Plum Creek approximately 0.4 miles
northwest of the permit area. Runoff from the outslopes of Cell 5 in the northern portion of Cell 5 will
report to NPDES outfall 012, which discharges to the North Tributary. Drainage from the southern half of
the permit area reports to Plum Creek via a second unnamed tributary, herein designated as the “South
Tributary”, that converges with Plum Creek further downstream, approximately 0.9 miles northwest of the
permit boundary. Runoff from the Cell 5 outslopes in the southern portion of the permit area are routed
through NPDES outfall 011 to the South Tributary. Plum Creek flows to the west-southwest where it
eventually joins the Kaskaskia River approximately 15 miles west of the permit boundary.
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A total of 9 surface impoundments were identified within and adjacent to the proposed permit area (see
Table 4.6.1 and Map 4SF). No springs were identified as being present within or adjacent to the permit area
in the water user’s survey or during the Wetland and Stream delineation (Attachment 4.6.1).

4.6.2 Provide for surface water bodies identified in 4.6.1. above, information on surface water quality and
quantity sufficient to demonstrate seasonal variation and water usage. Surface water bodies that may be
impacted by the proposed mining operation shall be clearly identified in the narrative and on the
Hydrogeologic Map. Complete Table 4.6.2. [1780.21(b)(2)/1784.14(b)(2)]

RECEIVING STREAM HYDROLOGY SUMMARY

The highest mean monthly stream flow in southern Illinois occurs from March through May, in response to
spring rains. The highest peak flow occurs in July in response to thunderstorms. The proposed permit falls
within the headwaters of Plum Creek watershed and is drained by two unnamed tributaries to Plum Creek.
The North Tributary subwatershed is approximately 175.7 acres at surface water sampling location 16SW-
11. The South Tributary subwatershed is approximately 213.3 acres at surface water sampling location
16SW-12. At the confluence of the South Tributary with Plum Creek, located approximately one mile
downstream, the total watershed areas increase significantly to 1043.9 acres for Plum Creek and 338.8
acres for the South Tributary. These streams currently receive runoff from the outslopes of Cell 3 and Cell
5. The outslopes makeup only 12.0% of the South Tributary watershed and 5.8% of the North Tributary
watershed. At final reclamation, following capping and crowning of the refuse disposal area, this will
increase to 14.7% of the North Tributary and 25.9% of the South Tributary. The Plum Creek watershed,
HUC 0714020407, totals 89.7 square miles. The refuse disposal area makes up 0.2% of the Plum Creek
watershed at the initiation of the proposed operations and will increase to 0.5% at final reclamation.

Table 4.6.2.1 below summarizes the receiving stream hydrology characteristics at the initiation of the
proposed operation. Estimates of 7-day, 10-year low flow (7Q10) for the receiving streams suggest flow is
poorly sustained in the unnamed tributaries to Plum Creek, a result characteristic of streams with small
drainage areas located in stream headwaters. Stream assessments conducted on the tributaries within the
amendment area indicate that flow is generally intermittent in the North Tributary and ephemeral in the
South Tributary (see Attachment 4.6.1). This is in agreement with the low discharge (0.0 — 1.0 ft¥/sec)
observed at the applicant stream monitoring sites (Table 4.6.2.2 and Table 4.6.3). The poorly sustained
flow is attributed to the minimal presence of surficial aquifers and the low yields of water bearing
sediments in the physiographic region.

TABLE 4.6.2.1: STREAM WATERSHED & HYDROLOGIC CHARACTERISTICS

Hydrologic Characteristics
Receiving Watershed - .
Stream atershed | Headwater | Outlet | . | | ohoe | Gradient | q, 7Q1o

Area Elev. Elev. (ft) (mi.) (ft./mi.) CFS CFS Flow Class

(ac.) (ft) O : Amb) | (CFS) | (CFS)
Plum Creek 57536 543 359 184 33 5.58 72.8 0.018 Perennial
Unnamed Trib. . —
to Plum Creek 175.7 482 521 39 0.83 33.9 0.5 0.00 Intermittent
Unnamed Trib. p—
to Plum Creek 2133 471 543 72 1.35 53.3 0.5 0.00 Ephemeral

CFS : cubic feet per second

* : Watershed measured from point of confluence with receiving stream (USGS StreamStats)

: Percent of current permit acreage within the receiving stream watershed

ok : 7Q10 calculated from Fitzgerald et al., 1983 (USGS 82-858)

ok : Flow class determined by Wetland Services utilizing Rosgen’s Stream Classification System for stream segments within
the permit area. See Attachment 4.6.1

e
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TABLE 4.6.2.2: RECEIVING STREAM FLOW DATA

Stream Name Monitoring Site Min. Flow (cfs) Max. Flow (cfs)

North Tributary to Plum Creek 16SW-6 0.0 10
(west permit boundary) ’ ’
North Tributary to Plum Creek

(downstream of permit boundary) 16SW-11 0.0 05
South Tributary to Plum Creek 16SW-8 0.0 0.70
(west permit boundary) ’ ’
South Tributary to Plum Creek 21SW-9 0.0 0.4
(west permit boundary) ’ ’
South Tributary to Plum Creek

(west permit boundary)Creek 21SW-10 0.0 0.4
South Tributary to Plum Creek

(downstream of permit boundary) 165W-12 0.0 0.9

RECEIVING STREAM WATER QUALITY SUMMARY

The surface water features within the permit and adjacent area are within the Kaskaskia watershed, which
has surface water quality that can be highly variable. Surface water quality within this watershed is
significantly influenced by natural processes such as seasonal climate patterns, including the magnitude,
duration, and frequency of precipitation, seasonal growth and decomposition of vegetation and algae,
freeze / thaw cycles, antecedent soil moisture, dissolution of minerals within soils and bedrock,
groundwater quality and baseflow contributions, and many others. There are also many anthropogenic
influences within the Kaskaskia River watershed that contribute to water quality including agriculture,
urban runoff, wastewater treatment plants, and industries such as oil and gas production and coal mining.
USGS tabulated water quality from a number of sites, including sites both upstream and downstream of
mining and oil and gas facilities as well as sites within the mainstem of the Kaskaskia River (Fitzgerald et
al 1983). Regional water quality ranges for several major ions are shown in Table 4.6.2.3, demonstrating
the wide range of water quality that can be found within the Kaskaskia River Watershed.

TABLE 4.6.2.3: REGIONAL SURFACE WATER QUALITY

Parameter Minimum Maximum Mean
pH 6.2 9.1 7.66
TSS (mg/L) 7.00 1,490 -
TDS (mg/L) 37.7 5664 431
Alkalinity (mg/L) 0.00 410 145
Acidity (mg/L) 0.00 -7 -
Sulfates (mg/L) 12.00 3,500 221
Total Iron (mg/L) 0.00 54 25
Total Manganese (mg/L) 0.01 6.4 0.49
Chloride (mg/L) - - -
Mean Discharge (ft¥/sec)’ 6.05 3,689 696
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1: Gauging station drainage areas range from 8.05-5,181 (mi?) (mean: 833 mi?).

Baseline water quality for the surface water bodies within the permit and adjacent area is presented in Table
4.6.2. Sites 15W-5 and 15W-6 are ponds / shallow wetlands located north of Cell 3. These sites show an
overall alkaline water with low dissolved solids content, typical of headwater streams. The sites are
somewhat elevated in total metals, but this is likely due to the iron and manganese contained in suspended
sediments that is accounted for with the total and total recoverable analytic methods. The metals contained
in suspended sediments are part of the mineral framework of the soil and rock particles and are typically
not bioavailable to aquatic life. Site 21 W-6, which is located on the northern side of the Spartan Mine also
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demonstrated net alkaline water, although the pH was slightly depressed at 6.43 standard units. Total
dissolved standards and sulfate are slightly elevated above the regional mean values, likely the result of
runoff from the Spartan Mine refuse pile.

Table 4.6.3 summarizes seasonal ranges of water quality based on monitoring conducted by the applicant.
Baseline samples at sites 16SW-6, 16SW-8, 21SW-9, and 21SW-10 were collected as part of the Permit
426 application. Sites 16SW-8, 21SW-9, and 21SW-10 are located in the uppermost headwaters of the
South Tributary to Plum Creek and site 16SW-6 is located in the uppermost headwaters of the North
Tributary to Plum Creek. Due to the limited flow at these locations, these sites have been removed from
the surface water sampling plan and are not actively monitored. The sites typically exhibit low flows
during the winter and early spring when groundwater levels and precipitation is high, but quickly show no
flow beginning in late spring and extending through fall. Water quality is net alkaline with alkalinity
greatly exceeding acidity, and pH levels above neutral. Mean dissolved solids at these sites ranges from
543 mg/L to 315 mg/, comparable to the regional mean TDS. Mean sulfate and chloride concentrations are
low, displaying ranges of 38 — 166 mg/L and 28 — 64 mg/L respectively, and are in compliance with aquatic
life water quality standards. Suspended solids is low overall, averaging less than 24 mg/L at all sites,
although individual sample events did show concentrations as high as 69 mg/L. This is still far lower than
the concentrations seen regionally, and likely underestimates potential concentrations of suspended
sediment in this area that is dominated by row-crop agriculture. Total iron concentrations are again slightly
elevated averaging 2.11 mg/L across these sites, due to the naturally occurring metals contained in soil
particles, while total manganese remains low, averaging 0.16 mg/L. The alkaline nature of the water also
indicates that these metals concentrations are not the result of acid generation and subsequent dissolution of
metals from soils and unconsolidated sediments.

Stream sampling sites 16SW-11 and 16SW-12 are located on the North and South Tributary to Plum Creek,
respectively. These sites were also monitored for baseline under Permit 426 but continue to be actively
monitored under the current surface water monitoring plan. The streams exhibit higher flows than the
upstream sites, but still regularly have no flow during late summer and fall. These sites also exhibit net
alkaline water quality but display a a slightly higher TDS than the headwater stream sites and the regional
average TDS presented above. The ranges of mean sulfate and chloride concentrations are 176 — 219 mg/L
and 37 — 134 mg/L, again in compliance with water quality standards for aquatic life. Total suspended
solids concentrations average 9 and 11 mg/L at 16SW-11 and 16SW-12, respectively, and are comparable
to the regional minimum although concentrations of individual flow events have been as high as 73 and 37
mg/L. Total iron concentrations are similar to the baseline at the headwater sites, with average
concentrations of 0.42 and 1.14 mg/L at sites 16SW-11 and 16SW-12 respectively, lower than the regional
mean. Manganese concentrations are low, in compliance with the general use and aquatic life water quality
standards.

Seasonal fluctuations in surface water quality and quantity occur primarily in response to seasonal
variations in precipitation and in the ratio of runoff to base flow. Base flow generally exhibits greater
mineralization; whereas increased runoff from precipitation will normally exhibit elevated suspended
solids. Similarly, dissolved solids concentrations are often inversely proportional to flow, with decreased
dissolved solids concentrations in spring when precipitation runoff is high and increased dissolved solids
concentrations in fall when evapotranspiration is dominant and water in ephemeral and intermittent streams
is pooled or stagnant. The quarterly sampling results of these stream sites does not exhibit clear seasonal
fluctuations. The quarterly data also does not show any prevalent long-term trends in TDS, Sulfate, or
Chloride within the stream. TSS and total metals concentrations are episodic, as a result of being driven by
precipitation events and subsequent runoff.

4.6.3 Surface Water Monitoring Program. [1780.21(j)/1784.14(i)]

Describe in detail a proposed monitoring plan based upon the PHC that will measure the amount and
duration of any changes to the surface water system resulting from the mining operation. Table 4.6.3.1 shall
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be filled out with all current and proposed surface water monitoring points. For surface mines, upstream
and downstream quality and quantity monitoring will be required throughout the life of the mine.
Parameters to be monitored are given in Table 4.6.3.4 Surface water monitoring shall be on a quarterly
basis with reports due within one month of the end of each quarter as follows:

Scheduled Period From - To Report Due
1% Quarter Jan. 1 —Mar. 31 May 1
2™ Quarter Apr. 1 —Jun. 30 Aug 1
3" Quarter Jul. 1 — Sept. 30 Nov 1
4™ Quarter Oct. 1 — Dec. 31 Feb 1

Provide a Sampling and Analysis Plan (SAP) that includes the methods/steps of in-stream sampling, data
analysis and data reporting as an attachment to this application part.

Where approved, annual monitoring shall be conducted during the 2™ quarter only; semi-annual monitoring
shall occur during the 2" and 4™ quarters only.

NOTE: At a minimum, background data collection shall occur on a bi-monthly (every two months) basis
over the course of one year (12 consecutive months). Surface water monitoring shall continue throughout
the permitting process at the same frequency background data collection occurred.

4.6.3.1 Water quality descriptions shall include, at a minimum, baseline information as follows
[1780.21(b)(2)(A)/1784.14(b)(2)(A)]:

pH, total dissolved solids, total suspended solids, alkalinity, acidity, sulfate, total iron, total
manganese, and chloride. Complete Table 4.6.3

4.6.3.2 Water quantity description shall include base information on seasonal flow rates.
[1780.21(b)(2)(B)/1784.14(b)(2)(B)]

No surface water samples shall be collected from pooled (non-flowing) water. When no-flow
conditions are observed, the applicant shall note the no-flow and include the “no-flow” notation on
reports submitted to the Department.

4.6.3.3 The proposed surface monitoring plan shall describe how the collected surface monitoring
data will be used to determine if impacts are occurring and what steps will be taken by the
operator. [1780.21(j)(2)/1784.14(i)(2)]

4.6.3.4 At a minimum, surface water shall be sampled/analyzed for: pH, total dissolved solids,
total suspended solids, alkalinity, acid, sulfate, iron, manganese and flow (cfs).
[1780.21(j)/1784.14(i)]

BASELINE MONITORING:

Baseline surface water monitoring for the receiving streams was conducted as part of the Permit
426 application. In Permit 426, points were established in the two unnamed tributaries to the
Plum Creek that drain the proposed permit area. Surface water monitoring point’s 16SW-6 and

21| Page Part 4
Created: 9/15/17
Revised: 1/10/19



16SW-11 are located in the North Tributary to Plum Creek, with 16SW-6 located along the
western edge of the permit boundary and 16SW-11 located further downstream near the tributaries
confluence with Plum Creek. 21SW-9, 21SW-10, 16SW-8, and 16SW-12 are located in the South
Tributary to Plum Creek, with 21SW-9 and 21SW-10, and 16SW-8 located along the western
boundary of the permit and 16SW-12 located further downstream (see Map 4). The surface water
baseline monitoring network was designed to characterize the seasonal quality and quantity of
existing streams in the vicinity of the permit area. Sites were selected to be representative of the
same pre-mining land uses (primarily agricultural fields, farmsteads and residences and
woodlands) that are located within the proposed permit boundary and that would be likely to
exhibit flow, thereby documenting any seasonal variations. Note that due to the ephemeral nature
of the South Tributary, and the finite number of flow events observed, sample points 21SW-9 and
21SW-10 were dropped after approximately one year of sampling. The ephemeral nature of the
two Tributaries is further evidenced by the limited number of flow events observed at downstream
sample points 16SW-11 and 16SW-12. Baseline parameters included discharge rate, pH, Acidity,
Alkalinity, Iron (total), Manganese (total), Chloride, Sulfate, Total Dissolved Solids (TDS), and
Total Suspended Solids (TSS). Analytical data for the surface water monitoring sites is provided
in Table 4.6.3.

DURING MINING AND RECLAMATION MONITORING:

Surface water monitoring point’s 16SW-11 and 16SW-12, formerly baseline monitoring points,
will continue to be utilized as a compliance monitoring locations. The points will be monitored
quarterly during mining and reclamation parameters until their watersheds are eligible for Phase-I1
bond release, then semi-annually through Phase-III bond release, or earlier if approved by the
appropriate regulatory authorities. During mining and reclamation, monitoring parameters include
discharge rate, pH, Acidity, Alkalinity, Iron (total), Manganese (total), Chloride, Sulfate, TDS,
and TSS. Sampling and analytical methods will meet industry practice and the standards of the
Department of Natural Resources’ Land Reclamation Division pursuant to applicable codes. Lab
results will be available at the mine site and submitted quarterly to Office of Mines and Minerals.
Surface water monitoring points 16SW-6, 16SW-8, 21SW-9, and 21SW-10 were sampled to
adequately establish areal baseline seasonal water quality and quantity characteristics for the
permit area and are not be incorporated into the during mining and reclamation surface water
monitoring plan.

SAMPLING AND ANALYSIS PLAN

The surface water locations outlined above will be sampled in accordance with the sampling
procedures outlined in the surface water Sampling and Analysis Plan (Attachment 4.6.3). The
laboratory results are submitted to the internal water quality database via Electronic Data
Deliverable (EDD) files. The data is then reported in accordance with the quarterly sampling and
reporting schedule outlined above. NPDES outfalls are monitored nine times quarterly. In the
event of an exceedance of NPDES effluent limits, it is identified upon receipt of the laboratory
report. Options for prevention of further discharge or treatment of effluent are evaluated at that
time.

4.6.4 Locate all surface water monitoring points on the Hydrogeologic Map and fill out Table 4.6.3.
[1779.25(a)(2)/1783.25(a)(2)]

Map 4SF identifies all surface water monitoring points, including those baseline monitoring locations that
are no longer monitoring under the active SAP.
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4.6.5 For carbon recovery operations surface water quality of the existing discharge point or of the
impounded water if no discharge point exists shall be provided, utilizing the parameters in Part 4.6.3.1
above. [1780.21(b)(2)/1784.14(b)(2)]

Gateway Mine is not a carbon recovery operation.

4.7 NPDES Monitoring Program. [1780.21(j)(2)(B)/1784.14(i)(2)(B)]
4.7.1 Has an NPDES permit been applied for?
Xl YES ] NO
4.7.2 Has an NPDES permit been obtained?
X YES ] NO

If YES, give the permit number, the date issued, the expiration date, and the number of discharge points
monitored. If additional discharge points are proposed by this application, list discharge numbers. Locate
on the Hydrogeologic Map and number all discharge points of the proposed permit area. Complete
Schedule A for all existing and proposed NPDES Outfalls for the facility. Provide the longitude and
latitude coordinates, in decimal degrees, for each outfall. [1779.25(a)(2)/1783.25(a)(2)]

NPDES Permit No.: IL0062189

Issue Date: May 27, 2015

Effective Date: May 27, 2015

Expiration Date: April 30, 2020

Renewal Submitted: October 24, 2019

Discharge Points Monitored: 001, 002, 003, 007, 008, 011, 012, 009 (unconstructed), and 010
(unconstructed)

Schedule A forms are provided.

4.7.3 In accordance with 35 Ill. Adm. Code 406.101(b), is the applicant requesting that monitoring and
reporting be on the basis of grab samples?

X YES ] NO

If NO, explain.

4.7.4 Are NPDES reports to be submitted to satisfy the reporting requirements? [1780.21(j)/1784.14(i)]
Xl YES ] No

If YES, provide the NPDES monitoring program including sampling method, sampling frequency and
parameters to be analyzed. If not, submit a proposed monitoring and reporting program. Discharge
information sheet is given in Schedule A and /or form 2C or 2D. Schedule A should be completed for all
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proposed and existing discharge points. An estimate of the expected discharge concentration for each listed
parameter must be indicated (or marked n/a) and a basis for that estimation provided.

Schedule A forms are provided.

4.7.5 Give a brief description of the surface water sampling and flow measurement equipment which will
be used to monitor the discharges. [1780.21(j)(2)(B)/1784.14(i)(2)(B)]

The surface water Sampling and Analysis Plan (Attachment 4.6.3) outlines the surface water sampling and
flow measuring equipment that is used to monitor NPDES discharges.

4.7.6 Is this proposed mining area covered by existing Illinois EPA (IEPA) Subtitle D permits?
[1780.21(j)(2)(B)/1784.14(i)(2)(B)]

Xl YES ] No
If YES,
4.7.6.1 List the permit number(s).

Construction authorization 8161-00 to replace Subtitle D permits:
2002-MW-6440-1

2006-MD-7331

2008-MW-0146

2010-M0O-9362

2012-MD-6235

2014-M0O-4343

2014-MO-4344

2014-MO-4345

4.7.6.2 Do the proposed mining boundaries exactly coincide with IEPA permitted boundaries?
X YES ] No

If NO, delineate the IEPA Subtitle D permitted boundaries on the Hydrogeologic map.
[1779.24(1)/1783.24(1)]

- FOR IEPA PURPOSES ONLY -
- IN COMPLIANCE WITH A JOINT NPDES/SMCRA PERMIT APPLICATION -

4.7.7 To allow the IEPA to complete the necessary Antidegradation Analysis required for public notice of
the NDPES Permit for this proposed operation, provide, as an attachment to this application, the following:

4.7.7.1 A detailed discharge alternative analysis which discusses alternatives to the outfall
proposed in this application.
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The existing outfalls authorized by NPDES permit IL0062189 will contain all runoff from the area
of the proposed operation. No new outfalls are being planned for construction as a result of the
operations proposed in this application.

4.7.7.2 A detailed treatment alternative analysis which includes at a minimum, a discussion of
each of the following:

- Filtration

- Reverse Osmosis

- Bioremediation

- Coagulation (chemical) Precipitation

- Ion Exchange

- Cost Effective Sulfate Removal (CESR) Process
- Supervac [35 Ill. Adm. Code 302.105]

The existing outfalls authorized by NPDES permit IL0062189 will contain all runoff from the area
of the proposed operation. No new outfalls are being planned for construction as a result of the
operations proposed in this application. The existing alternatives analysis is still applicable to the
proposed operation described in this application.

- FOR IEPA PURPOSES ONLY -
- IN COMPLIANCE WITH A JOINT NPDES/SMCRA PERMIT APPLICATION -

4.7.8 To demonstrate that dissolved contaminants are minimized in runoff from the proposed refuse
disposal area, Best Management Practices (BMP’s) as specified in the June 2007 SIU Study, “Identification
and Assessment of Best Management Practices in Illinois Mining Operations to Minimize Sulfate and
Chloride Discharges” shall be implemented. Identify and discuss each BMP to be implemented from the
cited study in an attachment to this application. [35 Ill. Adm. Code 406.204, 406.205, 406.206, 406.207
and 406.208]

The operation implements several BMPs specifically aimed at improving water quality and other BMPs
that have the secondary effect of improving water quality. A subset of these BMPs are effective at
minimizing concentrations of sulfate and chloride specifically. These BMPs include coarse refuse
management practices, fine refuse management practices, utilization of alkaline soil amendments,
minimization of long-term end dump storage areas,

Coarse refuse management practices: Coarse refuse is to be laid down and compacted in 24-inch lifts. This
minimizes the exposure and oxidation of the refuse material, which prevents the generation of acid salts.
The site also avoids the use of long-term end dump storage areas. Utilization of long-term storage areas
prior to compaction or rehandling is avoided to the extent possible. This practice not only increases sulfate
and chloride generation, but it typically requires unnecessary rehandling of material. The operation utilizes
direct placement and contemporaneous compaction of fresh coarse refuse material to the extent possible.
Alkaline amendments are also utilized as approved under the existing Subtitle D permits. Alkaline
amendment with water treatment plant lime sludge was a common practice during reclamation of Cells 1,
2, and 3. Alkaline amendments are incorporated into the coarse refuse where it is the approved final cover.
Areas which may receive alkaline amendments include, but are not limited to, coarse refuse cover of Cell 3
and the exterior embankment of Cell 5 Phase 2.
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Fine refuse management practices: The operation will maintain water cover over the fine refuse within Cell
5 Phase 2 to the extent practicable. This minimizes the oxidation of the refuse material and associated
sulfate and chloride generation. When coarser grained slurry material creates a deltaic buildup of materials
exposed to air, the operation will evaluate alternative slurry discharge locations.

4.8 Protection of Hydrologic Balance. The delineation of the Cumulative Impact Area (CIA) for groundwater and
surface water shall be included in the Probable Hydrologic Consequences (PHC). The surface and groundwater
CIAC(s) shall be depicted on a CIA map(s). The applicant shall describe the rationale for selecting the surface and
groundwater CIA(s), concentrating on the relationship between the surface and groundwater regimes. The CIA
discussion must also include consideration of aquifers in use by area residents, public water supplies, and proximity
of existing mining areas which can increase impacts on the surface and groundwater areas of influence. A discussion
of historic mining areas may be included where known existing water quality issues exist.

The applicant shall provide a narrative determination of the PHC of the operations on the proposed permit, shadow
area and adjacent areas with respect to the hydrologic regime and water quality and quantity in surface and
groundwater systems under all seasonal conditions based on the baseline information provided in Sections 4.4, 4.5
(Groundwater) and 4.6, 4.7 (Surface Water). [1780.21(f)(1)/1784.14(e)(1)]

POTENTIAL SURFACE WATER CUMULATIVE IMPACT AREA (SCIA)

The potential surface water cumulative impact area (SCIA) for the proposed surface effects permit area is
encompassed within the Plum Creek watershed. The SCIA incorporates portions of two unnamed tributaries to Plum
Creek, the “North Tributary” and the “South Tributary”. The SCIA was established using a watershed-based
approach and includes all drainage from the proposed permit area and currently active Gateway refuse disposal
operation that falls within the Plum Creek watershed. No other active coal mining operations are known to be
present within the Plum Creek watershed. Topographic and surface water drainage divides, both existing streams
and man-made drainage ditches, were utilized to establish the boundaries of the SCIA. Note that the drainage ditch
that runs parallel to Jean Road directs the water west/southwest, around the northern boundary of the existing
Gateway operation towards sediment basin SB012B and SBO12A before discharging to the North Tributary. The
SCIA outlet points were established downstream of the permit at the two tributaries confluence with Plum Creek,
the first stream of significant size downstream of the permit. There are several small tributaries that drain into both
the North Tributary and the South Tributary. However, these tributaries were deemed insignificant due to their
small drainage areas, their ephemeral nature, and the absence of an upstream discharge to the tributary.

The applicant estimates that the total areal extent of the SCIA is about 357.81 acres, or 0.56 square miles, at final
reclamation (see Attachment 4.8, Supplemental CIA Map). During operation, the SCIA is smaller since the water
internal to the impoundments is maintained within the preparation plant’s closed system and only the outer
embankment contributes runoff to Plum Creek. This proposed SCIA is small in scope relative to the size (< 1%) of
the Plum Creek watershed (approximately 89.5 square miles at final reclamation). Hydrologic impact and interaction
resulting from the mining operations proposed herein should be both temporary and limited in scope within the
SCIA. During operation of the impoundment, all water within the impoundment will be recycled to the preparation
plant and should not leave the closed loop of the refuse cell-preparation plant circuit. Only rainfall draining off the
out-slopes of the Cell 5 impoundment will leave the permit area after passing through professionally designed
sediment basins. The greatest impact should occur during active operations and should be temporary because of the
finite life of the impoundment. Impact that may occur after mining and reclamation operations are completed should
be limited in scope because of the hydrologic protections that will be utilized at the site. The cell will be capped with
an engineered cover and all surface areas on the top and sides of the embankment will be vegetated and will limit
erosion and sediment contributions from runoff. Surface water will be passed through professionally designed
sediment basins to further limit any suspended solids contributions. The compacted liner and compacted clay cap
will reduce the potential for groundwater impacts in the near and long-term and will further limit any potential
impacts to the tributaries from baseflow contributions.
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POTENTIAL GROUNDWATER CUMULATIVE IMPACT AREA (GCIA)

This permit application is for construction and operation of a coal refuse disposal structure and does not include
mining of coal within the proposed permit area. The permit included excavation of subsoil but there was no
disturbance of the bedrock. The applicant estimates that any potential impact to groundwater will be limited to the
shallow, Quaternary unconsolidated interval within the permit boundary. The upper bedrock units consist primarily
of a low permeable shale (hydraulic conductivity: 107 to 10! cm/sec (Freeze and Cherry, 1979)) that inhibits
vertical groundwater movement. A compacted clay liner with a permeability of 1X 107 cm/sec separates the interior
of the impoundment under Cell 5 and prevents infiltration and recharge of water from within the impoundment to
the underlying water table. Additionally, the local unconsolidated interval exhibits high clay content and low
permeability, also reducing groundwater migration.

The potential groundwater cumulative impact area (GCIA) of the proposed permit area falls within the headwaters
of the Plum Creek watershed. The GCIA was established using a watershed-based approach and encompasses the
proposed permit area and the currently active Gateway refuse disposal area that is located within the Plum Creek
Watershed. The watershed-based approach was chosen because groundwater flow in the unconsolidated zone
typically parallels surface topography with recharge areas located in the topographic highs and discharge areas
located in topographic lows were the groundwater table intersects the ground surface. The water level survey
conducted at the sites monitoring wells indicates that groundwater mimics the surface topography and flows from
the topographic high in the east-southeast toward the topographic low in the north-northwest (see Attachment
4.2.2.3).

The applicant estimates that the total areal extent of the GCIA is 284.0 acres, or 0.44 square miles (see Attachment
4.8, Supplemental CIA Map). The proposed refuse cell raise GCIA will be limited to the surface effects area because
of the compacted clay liner underlying Cell Sprevents infiltration and recharge of water from within the
impoundment to the underlying water table. The installation of a compacted engineered cover to the impoundment
upon final reclamation will further reduce the potential for groundwater impacts in the long-term and will improve
upon the currently approved plan for Cell 4. Likewise, the current Gateway Mine GCIA mirrors the extent of its
existing surface effects area within the Plum Creek watershed. As noted above, hydrologic impact should generally
be limited to the shallow, Quaternary unconsolidated interval within the watershed. Magnitude of impact within the
GCIA should be further limited because locally the unconsolidated interval exhibits high clay content, and poor
permeability. Sand lenses encountered in the southern half of the permit area were discontinuous and were removed
and backfilled with clay when encountered during the liner instillation at the base of the impoundment; therefore the
applicant believes they are to be of no consequence to the mining activity.

Hydrologic impact and interaction resulting from the project proposed herein should be both temporary and
relatively limited in scope within the GCIA. The greatest impact should occur during active operations and should
be temporary because of the finite life of the project, the hydrologic protections proposed (both the liner and
engineered cover), and the low permeability of the bedrock and unconsolidated material. Impacts that may occur
after mining and reclamation operations are completed should be limited because of the small aerial extent of the
proposed project, the hydrologic protections proposed, and the infrequent utilization of the limited local
groundwater resource.

The determination of PHC shall include findings on the following:

4.8.1 Will the proposed coal mining and reclamation operations have adverse impacts to the hydrologic
balance? [1780.21(f)(3)(A)/1784.14(e)(3)(A)]

] YES X NO

Explain:
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Effects normally associated with surface disturbance include slight increases in base flow in adjacent
receiving streams, slight decreases in mean runoff and peak flow in local receiving streams proximal to
disturbed areas, temporary lengthening of watershed response time to precipitation events, changed
relationships between surface and groundwater divides, and impacts to water quality. Such effects should
remain limited to disturbed and the immediately adjacent areas.

Because large-scale overburden displacement is not proposed, impact to the hydrologic balance resulting
from the operations described herein should be negligible. Sediment basin installation should attenuate any
hydrologic impact associated with disturbance of the proposed surface effects area. The NPDES permit
effluent limits and the surface water and groundwater Sampling and Analysis Plans provide a
comprehensive sampling, analysis, and reporting schema to validate that adverse impacts to the hydrologic
balance will not occur. During construction of the refuse impoundment a temporary lowering of the water
table in the unconsolidated zone likely occurred. However, this was limited to the initial period of liner and
embankment construction and limited in lateral extent due to the low hydraulic conductivity of the
surrounding unconsolidated material, with hydraulic conductivity of surrounding wells averaging 10
cm/sec. The current pollutant controls in place and the final reclamation plans also provide significant
protection against impacts to the hydrologic balance. The liner beneath the embankment and impoundment
interior was constructed of compacted clay (minimum 4-foot composite thickness) to a permeability of no
more than 107 cm/sec which restricts water from both exiting and entering the impoundment. The
engineered cap, which will cover Cell 5 and Cell 4, provides a barrier against infiltration and subsequent
mineralization within the refuse materials.

4.8.2 Are acid forming or toxic forming materials (AFM) present that could result in contamination of
surface and/or groundwater supplies? This shall include the handling and placement of AFM in the
overburden during mining and reclamation ef for surface mining and during construction of all shaft and
slopes for underground mining. [1780.21(f)(3)(B)/1784.14(e)(3)(B)]

] YES X NO

Explain:

Planned operations include the construction of the Phase 2 embankment on an existing impoundment. This
will involve raising the outer embankment to increase the capacity of the fine coal refuse disposal site.
Slurry from the preparation plant is pumped into the impoundment and allowed to settle. Decant water is
pumped back to the preparation plant to complete the cycle. The process water is contained in a closed
loop system and is treated as necessary to maintain the proper alkalinity. In the event a discharge is
necessary, additional alkalinity treatment occurs prior to discharge from NPDES Outfall 008.

The clay liner beneath the embankment and impoundment interior (minimum four-foot composite
thickness) was compacted and has a permeability no greater than 1x107cm/sec. This prevents migration of
water from within the impoundment into the local groundwater. The existing clay subsoil was utilized for
both the embankment and clay liner and was compacted to 95% standard Proctor dry density and then
tested to ensure the required density upon completion. The groundwater protection will be further enhanced
at final reclamation when the engineered cover (minimum 24-inch composite thickness) compacted to a
minimum permeability of 1x107 cm/sec is installed to prevent infiltration into the impoundment. This
engineered cover is currently approved for Cell 5 Phase 1. The same engineered cover is proposed for Cell
5 Phase 2. This incorporates the engineered cover over both Cell 5 and Cell 4. The engineered cover will
provide greater protection to the hydrologic balance than the currently approved cover plan for Cell 4.
Further details of the compaction procedures and quality control methods for both the liner and designed
cover were originally provided in Permit 426 Attachment II1.2.D.1.b and are included hereto in Attachment
9.4.1.
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Runoff from the proposed operations area, which will include the out-slope embankments only, will be
routed through professionally designed sediment basins and all outfalls will be subject to NPDES permit
limitations. Management of these outfalls, including neutralization and/or treatment with approved,
industry-standard water treatment chemicals when warranted, should reduce frequency, magnitude, and
duration of off-site impact. In addition, the sediment basins and ditches that hold or convey contact runoff
from the Cell 5 refuse disposal area were lined with a compacted clay liner. The liner beneath the sediment
basins will be comprised of twelve inches of compacted in-situ material overlain by three successive
twelve-inch lifts compacted to a minimum permeability of 1x10”7 cm/sec. Drainage ditches receiving
refuse contact water have a liner comprised of eight inches of compacted in-situ material overlain by three
successive eight-inch lifts compacted to a minimum permeability of 1x1077 cm/sec. Additional construction
specifications and quality control measures were originally provided in Permit 426 Attachment I11.2.D.1.b
and are described here in Attachment 9.4.1.

Once the slurry storage volume within Cell 5 Phase 2 has been completely utilized and the engineered
cover completed and revegetated, potential impact from acid- or toxic-forming materials will be attenuated
or eliminated. Capping the potentially acid- or toxic-forming materials with the engineered cover
(minimum 24-inch composite thickness) overlain by a 27-inch layer of non-compacted rooting media and a
9-inch layer of protective cover topsoil will minimize exposure of the refuse materials to infiltration and
atmospheric oxygen. This is the primary method of preventing the formation of acid mine drainage.

POTENTIAL ACID-FORMING MATERIALS

Materials used on the Phase 1 external embankment (out slope) was compacted coarse refuse material
covered by 4-feet of material suitable for revegetation. An exterior A compacted clay liner was constructed
at the base of the impoundment as well as beneath the embankment. The compaction of this clay liner and
above grade clay embankment to a permeability of no greater than 1x10”7cm/sec restricts the migration of
water that has contacted refuse material within the impoundment into the local groundwater.

Phase 2 construction will utilize coarse refuse material to construct the outer embankment. The coarse
refuse will be spread and compacted in 12-inch lifts. The material is placed to use the heavy equipment
travel as the means of compaction. Additional compaction equipment will be used only as necessary. The
outer embankment will maintain the compaction level of 1x107cm/sec, minimizing infiltration and
subsequent acid generation. The refuse material will be placed and compacted contemporaneously,
preventing buildup of acid salts on the refuse material. An outer berm will be utilized to maintain runoff
from the top of the embankment within the closed-loop preparation plant circuit. Lastly, a minimum of two
feet of soil will be placed, seeded, and mulched as soon as practicable after exposure.

Acid-base accounting analysis was conducted on both the coarse and fine coal refuse. Results of these
analysis were presented in Table 4.3.3.1, Table 4.3.3.2, and Attachment 4.3.3.2.

4.8.3 Will the proposed surface coal mining and reclamation operations result in contamination,
diminution or interruption of an underground or surface source of water within the proposed permit,
shadow or adjacent areas which is used for legitimate purposes? [1780.21(f)(3)(C)/1784.14(e)(3)(D)]

] YES X NO

Explain:

Potential contamination, diminution, or interruption of any surface source of water is unlikely due to its
limited use and the pollutant prevention measures in place. First, there is limited use of the groundwater
and surface water in this area. The unconsolidated and bedrock materials within and adjacent to the permit
area have low permeability and are typically unable to supply groundwater volumes sufficient support
residential or agricultural water supply needs. There is no known usage of the surface water adjacent to the
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permitted area. Additionally, several pollutant minimization and control measures are in place to prevent
offsite impacts. Sediment basins are designed and constructed to meet regulatory requirements and are
monitored and reported in accordance with the NPDES permit. These measures minimize potential for
impacts to surface water. Potential impacts to groundwater are minimized through the construction of the
compacted clay liner beneath the existing Cell 5 Phase 1 area and all associated surface water control
structures and sediment basins. Further, the underlying undisturbed materials are also low permeability,
creating a natural barrier to groundwater migration offsite.

In the event the proposed operations result in a substantiated case of contamination, diminution, or
interruption of a surface water or groundwater source within or directly contiguous to the subject permit
site, the applicant will develop or utilize an alternative water source as replacement for the disrupted
source, including providing an interim source between water loss and replacement. Alternative sources of
water include but are not limited to the following:

Surface water impoundments.

Local municipal or rural water supplies.

Construction of replacement well(s) to formations suitable for water withdrawal and use.
Treatment of water to attain usable quality.

Haulage of water.

Other.

AN

4.8.4 Explain what impact(s) to surface water and groundwater the proposed coal mining and reclamation
operations may have on, including but not limited to, the following parameters:

- Sediment yield from the disturbed area; [1780.21(f)(3)(D)(i)/1784.14(e)(3)(C)(i)]

- Acidity; [1780.21(f)(3)(D)(ii)/1784.14(e)(3)(C)(ii)]

- Total suspended solids; [1780.21(f)(3)(D)(ii)/1784.14(e)(C)(ii)]

- Total dissolved solids; [1780.21(f)(3)(D)(ii)/1784.14(e)(C)(ii)]

- Flooding or stream flow alterations; [1780.21(f)(3)(D)(iii)/1784.14(e)(3)(C)(iii)]

- Availability of surface and groundwater. [1780.21(f)(3)(D)(iv)/1784.14(e)(3)(C)(iv)]

IMPACTS TO SURFACE WATER

Construction of Cell 5 Phase 2 will not disturb any additional area outside of the current surface effects
area. The surface effects area is located solely within Plum Creek watershed and constitutes less than 0.2%
of the total watershed. The minimal surface area associated with Cell 5 Phase 2 is expected to have no
measurable impact on the overall discharge rate and quality of Plum Creek. Runoff from disturbed areas is
all routed through sediment basins with NPDES outfalls to ensure suitable discharge quality to the
receiving streams. The NPDES requirements of Permit IL0062189 are more stringent than the Federal
Effluent Limitation Guidelines for Coal Mining and ensure protection of the designated uses of the
receiving stream. The sediment basins that discharge to Plum Creek are Outfalls 011 and 012, which
receive runoff from the outslopes of the Cell 5 embankment.

The proposed Cell 5 Phase 2 will have negligible impacts to the water quality of Plum Creek. The
sediment yield of the receiving stream will be reduced overall. The adjacent area is dominated by
agricultural land uses, which are susceptible to significant soil erosion. The potential suspended sediment
levels of streams in this type of environment are shown in Table 4.6.2.3. The design and construction
requirements of sediment basins and the technology based effluent limits for suspended sediment that are
applied will lead to a a significant reduction in the suspended sediment and settleable solids concentrations
immediately downstream of these outfalls. Schedule A contains the five-year average concentration at
these outfalls, demonstrating compliance with the NPDES effluent limits and falling at the lower end of the
range shown in Table 4.6.2.3. The acidity is expected to remain at baseline levels, again ensured by
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NPDES effluent limitations requiring that alkalinity levels be greater than acidity in all discharges. The
outfalls that discharge to Plum Creek have minimal potential for acidity generation. Several controls are in
place to ensure that acidic runoff is maintained and treated within the preparation plant’s closed loop
system. The Phase | construction of the embankment consisted of a clay exterior that had no potential for
acidity generation. The Phase 2 construction will utilize coarse refuse throughout the embankment.
However, constructed berms will be utilized to control runoff from the exposed areas and will maintain this
runoff within the preparation plant’s closed loop system. Five-year average acidity concentrations show
net-alkaline conditions at all outfalls. TDS generation is typically a result of oxidation of the refuse
materials and subsequent mineral dissolution. Because runoff that is discharged to Plum Creek will not be
in prolonged contact with refuse materials, mineral dissolution will be minimized and TDS concentrations
are expected to be low. Although TDS is not regularly analyzed for these outfalls, two primary
components, sulfate and chloride, show five-year averages in compliance with water quality standards of
the receiving streams (Schedule A). Additionally, the maximum concentrations observed at these outfalls
over the previous five year period is in compliance with the water quality standards for sulfate and chloride.
Overall, the pollutant control measures that are in place and the best management practices that are
implemented to control water quality will be sufficient to protect the existing uses of the received stream.
In the event that addition controls or treatment is needed, chemical treatment can be used as allowed by the
NPDES permit.

The sediment basins that are utilized are also expected to have negligible effect on runoff quantity to Plum
Creek. The sediment basins are constructed to the regulatory requirements for treatment and storage
volume. This will decrease the magnitude of peak flows and will prolong the discharge of baseflow to
downstream reaches. Overall, these changes will likely be beneficial to aquatic life and aquatic habitat
downstream of the site. At the scale of the Plum Creek watershed however, the potential changes to
downstream flow rates and volumes will be insignificant. Chemical treatment of water will be conducted
when warranted. Sediment yield is addressed in detail in the sediment basin design documentation.

Seasonal variations in surface water quality under post-mining conditions are estimated in Table 4.8.4.1.

TABLE 4.8.4.1: ESTIMATED POST-MINING SURFACE WATER QUALITY

Parameter Range
pH 6.5-9.0
Acidity (mgl/l) <10
Alkalinity (mg/l) 0-334
TDS (mgl/l) 150 — 1500
Total Fe (mgl/l) 0.5-6.0
Total Mn (mg/l) 0.5-4.0
Chloride (mgl/l) 50 - 500
Sulfate (mg/l) 100 - 1,500

These ranges are based upon USGS Water Resources Investigations Report 82-858, on archival data
acquired by the applicant, and in consideration of NPDES effluent limits and state water quality standards.
Effluent quality statistics over the previous 5-year period are provided in Attachment 4.8.4.1 and
demonstrate consistent and continued compliance with effluent limits. Surface water use downstream of the
permit area should remain unaffected by the proposed operation.

IMPACTS TO GROUNDWATER

The area adjacent and within the proposed permit area is sparsely populated. One resident located within %>
mile of the permit boundary reported using the groundwater within the surficial Quaternary aged
unconsolidated material for their domestic supply. Shallow wells located in close proximity to the permit
boundary may have experienced a slight decrease in water level or dewatering during the initial phase of
construction. However, these conditions should have been short-lived and the water level in a state of
equilibrium now that the clay liner and outer slopes are complete. Any temporary lowering of the water
table would have been limited in lateral extent due to the low hydraulic conductivity of the unconsolidated
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materials in the area (mean: 10~ cm/sec). Limited impacts to groundwater quantity were observed during
the construction phase of the site previous slurry impoundments, even for groundwater users in close
proximity to the project areas. Water quality should not be impacted because the clay liner will restrict the
process water from migrating outside of the impoundment. Because of the low yields, as evidenced by
measured hydraulic conductivity on the order of 10 cm/sec within the local unconsolidated material, and
the observed manganese concentrations in excess of Class I standards as well as the numerous residential
wells within 2 mile of the adjacent operations that have historically shown water quality in excess of Class
I and Class II standards (Attachment 4.4.2.2); classification of the sites unconsolidated zone groundwater
should be considered no better than Class II (General Resource Groundwater). Water quality in the
unconsolidated zone groundwater after capping and fully reclaiming the proposed refuse impoundment is
estimated to be near the average noted in Table 4.8.4.2.

The estimates within Table 4.8.4.2 below are based on USGS Water Resource Investigations Report 82-
858, unpublished analysis of groundwater from the Illinois Basin, and local baseline water quality data. No
water wells within 2 mile of the proposed operation were identified as being screened within the bedrock.
Regardless, there should be no impacts to groundwater quality or quantity within the bedrock as the
proposed activities does not include disturbance to the bedrock material. Deep aquifers are primarily
recharged off site and should be isolated from downward migration of potential pollutants by thick
sequences of clay, shale, and siltstone units that exhibit low porosity and permeability.

TABLE 4.8.4.2: ESTIMATED POST RECLAMATION GROUNDWATER QUALITY

PARAMETER ESTIMATED AVERAGE*

pH 6.5-9.0

acidity (mg/l) <1

alkalinity (mg/l) 400

TDS (mg/l) 1250

chloride (mg/L) 200

sulfate (mg/l) 400

total Fe (mg/l) <5

total Mn (mg/l) <2

4.8.5 If this application is for a Significant Permit Revision, the applicant shall describe any relevant
updates to the PHC originally provided under Part 4.8. [1774.13]

4.8.6 If the PHC determination indicates that the proposed mining operation may proximately result in the
contamination, diminution, or interruption of an underground or surface water source within the proposed
permit area, shadow area or adjacent areas used for domestic, agricultural, industrial or other legitimate use,
the application shall provide information on water availability and alternative water sources. The
alternative water source information shall address the suitability of the alternative water source for existing
pre-mining and approved post-mining land uses. [1780.21(e)/1784.14(b)(3)]

NOTE: Provide a narrative summary of Parts 4.8.1 through 4.8.6 utilizing the data and information
provided and gathered for Part 4 of this application. [1780.21/1784.14]

In the event the proposed operations result in a substantiated case of contamination, diminution, or
interruption of a surface water or groundwater source within or directly contiguous to the subject permit
site, the applicant will develop or utilize an alternative water source as replacement for the disrupted
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source, including providing an interim source between water loss and replacement. Alternative sources of
water include but are not limited to the following:

Surface water impoundments.

Local municipal or rural water supplies.

Construction of replacement well(s) to formations suitable for water withdrawal and use.
Treatment of water to attain usable quality.

Haulage of water.

Other.

AN

4.9 Preventative and Remedial Measures Plan. For proposed surface mining, provide a plan, as an attachment to
this application, including maps and descriptions, for meeting the relevant requirements of Sections 1816.41 through
1816.43. Discussion of preventative and remedial measures shall be included. [1780.21(h)]

For proposed underground mining, provide a plan, including maps and descriptions, for meeting the relevant
requirements of Sections 1817.41 through 1817.43. Discussion of preventative and remedial measures shall be
included. [1784.14(g)]

Each plan shall address the following:

- The specific local hydrologic conditions

- The steps to be taken during mining and reclamation through final bond release to minimize
disturbance to the hydrologic balance within the permit and adjacent areas

- The steps to be taken to prevent material damage outside the permit area

- The steps to be taken to meet the applicable Federal and State water quality laws and regulations

- The steps to be taken to protect the rights of present water users and replacement, if necessary

- The measures to prevent acid or toxic drainage

- The measures to prevent additional contributions of suspended solids to stream flow to the extent
possible using the best technology currently available

- The measures to be taken to provide for water treatment facilities when necessary

- The measures to be taken to provide to control drainage

- The measures to be taken to restore approximate pre-mining recharge capacity

- The measures to be taken to address any potential adverse hydrologic consequences identified in
the PHC determination.

The preventative and remedial measures plan is included as Attachment 4.9.

4.10 Liners. Construction details and specifications, as well as a Quality Assurance/Quality Control (QA/QC) Plan
for the proposed compacted clay liners shall be provided, as an attachment to this application, if a compacted clay
liner is proposed for this operation. The QA/QC Plan should include, at a minimum:

- The loose soil thickness of each lift

- The methodology for replacing soft areas encountered during construction

- Frequency of permeability testing, and

- Means of protecting the constructed liner from damage.

- The location of all compacted clay liners throughout the proposed permit area.
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If a geosynthetic liner is proposed in lieu of a compacted clay liner, provide an appropriate, relevant QA/QC Plan to
ensure proper installation and maintenance of the geosynthetic liner is achieved. [1816.41/1817.41]

Cell 5 Phase 1 included construction of a liner beneath the refuse arca as well as the ditches and sediment basins
that received drainage from the refuse area. The quality assurance and quality control plan of the compaction
procedures and quality control methods for the underlying liner were originally provided in Permit 426
Attachment I11.2.D.1.b and are described here in Attachment 9.4.1. Cell 5 Phase 2 includes expansion of the Cell
5 area over Cell 4 and a portion of Cell 3. The enhanced cap that was approved as part of Cell 5 Phase 1 is being
extended over the entire Cell 5 impounded area. This provides additional protections to the Cell 4 and exterior of
Cell 3 that are not currently in the approved permit. The quality assurance / quality control plan for the previously
approved enhanced cover for Cell 5 was also provided originally in Permit 426 Attachment I11.2.D.1.b and is
included here in Attachment 9.4.1.

4.11 Coal Combustion Materials. Provide a discussion of any existing or proposed operation to disposal of Coal
Combustion Waste (CCW) or to beneficially use Coal Combustion By-products (CCB) within the proposed permit
area as described in this application. Include a discussion of how the CCW/CCB materials may interact and/or
impact the groundwater and surface waters in and around the proposed permit, shadow (if applicable) and adjacent
areas. A surface water and groundwater monitoring plan shall also be provided. [415 ILCS 5/3.135; 415 ILCS
5/3.140]

NOTE: Also, see Part 15 of this application.

Onsite usage of coal combustion materials is in accordance with Subtitle D Permits 2008-MW-0146 and 2002-MW-
6440-1. This application does not propose any new uses of coal combustion materials.
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WATER WELL LOG DATA

Owner: 2eigler Coal Company Date Inventoried To Be Installed

Address:No. 11 Mine
Coulterville, IL. Sheet 1 of 1

Item: Well 03-4

Location: Sec 15 T 4S R 5w

940' South & 25' West of NE Corner,

cap — . T SW%, SEX%.

Elev. 524' f/* 1'0"
[N Rl ~
Cerent/Pea Gravel’)’. 2l 1 Well Construction:
Seal - 4' —3% “I
i
| VI é{ p
ou Og ﬂ'
4" P.V.C. Slotted ket IR None
(Top 6' Unslotted) i — %
1 Gravel Backfill—-Ri| — ;; Motor:
Glacial T 20"
-"8 % Est. 18'-20 None
[
il ¢ —
' 18
V| — Accessories:
. %
Cap (1'-2' Above JI— . None
Bedrock) &
-1

Bedrock at 18' - 20' -

Auger Hole: 8" Min. Dia.

Date *
Static lLevel - FT *
Pumping Level - FT
Pumping.Rate - GPM
Specific Capacity

* To Be Determined.

-36-A-
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MIDWEST ENGINEERING SERY 4145212471 FP.B2
GWM-5
SOIL BORING LOG BORING NO.

midwest engineering services, inc. PROJECTNO. __/=33006
PROJECT NAME: _ SLurry Cell Expansion DATE OF BORING: 1-07-93
LOCATION: Central Clesning Plant FIELD REPRESENTATIVE:

Coulterville, Illinois Tracy Bartholomew
DEPTH |SAMPLE Qp Qu MG PID
V:ﬂSnUl IAI ",; SI?FIAL::S L;::::fkﬂ()" 531.5 {foet) NO. N (e} ] (6D} (%) (ppm) REMARKS

. Brown and Gray Silty CLAY, Moist 11-~AU — i
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i E --’__—____?- ...51-.. 5—26'7 b

- 5 e
=

] 13-88 16 | — F—<Frurde tdaren Leved]

* Gray Mottled Brownm Clayey SILY, little 14-85 | 83 1.8
* Sand, Moist
10

Brown Mottled Gray Silty CLAY, little
Sand, Moist ]

16~55 31 3.5

. l L) ¥

15 —
4 7=-88 10 | 3.5

~ Brown Silty CLAY, little Sand, Moist 1 8=88 18 4.0 v

- 20 During

= 9-85

21 | &4 .5 Drilling

L)
Rimngd

{10-s8 ] 33 | 4.5 e

> l ¥ 1

/ J11-ss] 41 |4.5

v ) 30/60 —
- Brown SILTSTONE to Weathered SHALE, 1.12-88 | for|4.5H Rt 1
* Damp 1 4 1
- 30 ~T3-es 1182 §"4.5H B
- End of Boring @ 31! 4 .
= Boring drilled and sampled with 31" ID 1 .
~ Augers 35 e -

Hole reamed with 631" ID Augers 4 ‘ .
- 4" dia. PVC Monitoring Well installed : 7
- through 61" ID Hollow Stem Augers 1
Sae Woll Construction Datails 9

-
—

LENNL I D
Y
o
1

v [N [ BTN - -

pe

()

o ~

LS
A

Lines of demarcation represent an approximate boundary between soil types. Variations may occur between sampiing
intervais and between boring locations, and the transition may be gradual. Dashed fines are indicative of potentially erratic
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MIDWEST EMGINEERING SERY 4145212471 F.83

BORING NO. GWM=6 (1 of 2

SOIL BORING LOG

s midwest engineering services, inc. PROUECTNO, __ /—33006
PAGJECT NAME: __ SLUTXY Cell Expansion DATE OF BORING: 1-06-93
LOCATION: Central Cleaning Plant FIELD REPRESENTATIVE:

Coulterville, Illinois Tracy Bartholomew
v DEPTH |sAMPLE ap {au | Mc | P
;fo%ﬁ;‘sﬁg:agﬁﬂg\?‘mo" 525.0 tfost) | NO, N f(sh | (ts0) | (%) lppm)|] REMARKS
. Gray Silty CLAY, trace Sand, Moist 1Ay )
| 15 . 0 s EL.32/77 |
| Brown and Gray Silty CLAY, trace Sand 188y 7 10— = ]
:_ Moist 5 T55s 8 1.5 ‘“-"S;‘-TA.?'(: M/‘é‘& ‘W“ -'
: 14-88 18 |1.5 ]
. R 'S-SS 8 1.5 v -
i 16-88 | & 1.0 During ]
- S . R o ].Drilling | -
el IS — : 15 = B
- Brown 3ilty CLAY, little to some 47-88 110 {1.0 -
- Sand, Moist ! i 1
1L8=58 | 21 }4.0 oy 1
- Brown and Gray Silty CLAY, little 1 ﬁ// 1
= Sand d G el, Modst 20 -
[ °end and Sravel, Mo 9-55 | 20 |4.0 47/ B
i {10-85] 17 }2.5 e 1
:- 25 L%F/ = [~
5 J11-88} 15 | 2.5 4
. 112-88{ 16 | 2.5 1
A e PR 21 4.0 ]
- Gray Silty CLAY, little Sand, Moist 1 14-881 14 | 1.5 -
B 88115581 13 | 2.0 "
- ' 1 16-85] 21 | 3.0 1
3 40 117-55] 35 |4.54 B
Hg> - 47769 3 ]
> Gray Weathered SHARE. Damp — J4718-88 £or{ 4 .54 :
[ L 6' d

Lines of dernarcation represent an approximate boundary between soil types. Variations may occur betwsen sampiing
intervals and between boring locations, and the transiion may be gracual. Dashed lines are indicative of potentially eratic
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MIDWEST ENGIMEERING SERY 4145212471 P.84
CHM=6
SOIL BORING LOG BORING NO, __ GWM=6 (2 of

midwest engineering services, inc. PROVECTNO, . J~33006

PROJECT NAME: _S1urry Cell Expansion DATE OF BORING: _1-08-93
LOCATION: Central Cleaning Plant . FIELD REPRESENTATIVE:

Coulterville, Illineis Tracy Bartholomew
DEPTH |SAMPLE Qp Qu | MG PID
VISUAL SOIL CLASSIFICATION ol el I o 3 el [l Mol I

GROUND SURFACE: ELEVATION

b

4.17-881 35 [4.54 ]

- 47/69 .
-~ Gray Weathered SHALE,. Damp 11838 §91’ 4,54 1
_ i 60 ]

45 19-388 |for §"—-

- End of Boring @ 46' 1 .
- Boripng drilled and sampled with 3i" ID J .
= Augere . -
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- 4" dia. PVC Monitering Well installed ] .
- through 61" ID Hollow Stem Augers : :
~ See Well Construction Details 4 I I

2 4

T
1.
]

-

e

Lines of demarcation represent an approximate boundary between soil types. Variations may occur betwsen sampling
intervals and betwsen boring locations, and the transition may be gradual. Dashed lines are indicative of potentially erratic

Ar 1l A s B Ban md el ma W i B s
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Attachment 4.2.2.1
Revised 04/21/2021

MIDWEST ENGINEERING SERWY 4145212471 P.as
GWM~7 (1 of 2
SOIL BORING LOG BORING NO. 4 of 2
midwest engineering services, inc. PROVECT NO, _1=33006
PROJEGT NAME: _ SISTTY Cell Expansion DATE OF BoRiNG: . 1=05793
 LOCATION: Senrral Cleaning Plant FIELD REPRESENTATIVE:
Coulterville, Illinois Tracy Bartholomew
Febd] GPS Suv
VISUAL SOIL CLASSIFICATION 520> [DEPTH [sampie Gp | Qu | MC | PiD
GROUND SURFACE; ELEVATION S514,5 |Ueeh) | NO. | N jlsf | tsn{ %) fpem)| REMARKS
L Brown Silty CLAY, trace Sand, Moist 1-AU | =St AT S76.15 -
- Pt al —._'-:._.— <
. Gray Mottled Brown Clayey SILT, 1little 555 Tis | 2. ( = ]
. Sand, Moist b - 5;7477‘6‘ I H7EN ZE’YC"K .
] ¥ T3ss s | .0 B
N {3=88 113 | 2.0 ]
. Brown Clayey SILT, some Sand, Wet 10 ] :
R 5-55 | 6 .5 j
L. Brown Mottled Gray Silty CLAY, little 6-5S | 20 4.0 ) .—4
. Sand, Moist ] ‘ .
3 15 1 7-88 |26 [4.5+ N
. Brown and Gray Silty CLAY, some Sand o ]
. and Gravel, Moist K 8-s5 |21 3.0 4
N | BT 46 | 600 Ny
- {1 10-88] 16 3.0 g
i 495.3 25 = o
. Gray Silvy CLAY, trace Sand, Moist to 1 11-85/ 16 | 2.5 i
L Wet ] ) ]
- 1 12-83¢ 6 .5
] 4903 ) a0~ ,j
. Gray SILT, trace Sand, Wet 13-88} 3 - J
: Gray to Brown Silty CLAY, trace Sand, 1 14-381 23 | 3.5 :
R 15-85} 24 | 3.5 )
- {1653 18 | 2.0 ;
N | %0 117788 27 [a.s+ 7]
| Brown Streaked Gray SILISTONE, Damp | 4135 )
X 1 18-85/ 82 [4.5+ ]

Lines of demarcation represent an approximate boundary between soil types. Variations may occur between sampling
intervals and between boring locations, and the transition may be gradual. Dashed lines are indicative of potentially erratic

NF 1NUNNIN PRDAROR Assndn ne 6l b rndeiunl an¥ mama 2. -
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Attachment 4.2.2.1
Revised 04/21/2021

MIDWEST ENGIMEERING SERY 4145212471 P.B&
GWM— :
SOIL BORING LOG BORING NO. ? (2 of
midwest engineering services, inc. PROJECT NQ, ._7=33006
PROJECT NAME: __StUFTy Cell Expansion DATE OF BORING: __L=05-93
LOGATION: Centzal Cleaning Plant FIELD REPRESENTATIVE:
Coulterville, Illinots Tracy Bartholomew
VISUAL SOIL CLASSIFICATION DEPTH I1SAMPLE Gp | Qu | NG | PID
GROUND SURFACE: ELEVATION treety | NO. N teh) | s | (%) [(ppm}| REMARKS
- Brown Streaked Gray SILTSTONE, Damp 4 17-88] 27 14,54
[ b IB‘SS 82 4.5+ ~
of - 50 -
1 r ol
4 T 1asst 677 4. 54

= End of Boring @ 46* -
- Boring dvilled and sawpled with 31" 1D 1 .
= Augars — -
- Hole reamad with 63" ID Augers - -
- 4" dia. PVC Monmitoring Well installed » -
- through 634" ID Hollow Stem Augers d -
- See Well Construction Details 4 N -
pom _—y —
ol S ol
3 1 .
jum e vl
s ! J
A ; i

Lines of demarcation represent an approximate boundary betwesn soif lypss.

Variations may occur between sampling

intervals and between boring iocations, and the transition may be gradual. Dashed lines are indicative of potentially erratic

OF 1HNNAWN ARARNDE crink on 61 6a_ mabesast mnl mms 2o
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PROJECT NAME:
LOCATION:

MIDWEST ENGINEERING SERV 4145212471

SOIL BORING LOG

midwest engineering services, inc.

Slurzy Cell Expansion

Central Cleaning Plant

Coulterville, Illinois

Attachment 4.2.2.1
Revised 04/21/2021

FP.O7
BORINGNO. _GWM-8
PROJVECTNO, __7-33006
DATE OF BORING: . 1=03-93
FIELD REPRESENTATIVE:

Tracy Bartholomew

VISUAL SOIL CLASSIFICATION DEPTH |SAMPLE Gp | Qu | Mc oD "

GROUND SURFACE: mmr:on? ° 519,5 | (e | NO. | N ftsh) | (s | (%) {(ppm)| REMARKS
- Brown Silty CLAY, trace $and, Moist J.1-at N—TT £ 579.00 |
- Gray Mottled Brown Clayey SILT, "1ict1e 4 2-88 |13 | 2.5 PBrame Warse (ever -
r  Sand, Moist 4 E
N S ToEmis | 1.5 "

1d

Gray Mottled Brown Silty CLAY, little / .
-~ Sand, Moist 41 4-88 |13 | 2.5 .
T Tis | 2.5 B
- Brown Mottled Gray Clayey SILT, little S . .
+ Sand, Wet x v J
3 : 6~88 |10 2.0 While _

= Gray Mottled Brown Silty CLAY. litele | 48 ~ 725510 | 2.0 {Prilling~
~ Sand, Moist 4.7 1 . 4
X 4 i
: I 1T8-55728 | 2.0 :
+_ _Note A 9 4
~ Gray S8ilcy CLAY, little to some Sand 20 -
~  and Gravel, Moist mee o] 9288 |15 | 2.5y .
*~ Brown and Gray SILTSTONE, Dawmp + 10-85] 36 {4.5+ Y
:- 4 60 .
) & T 71 ss| £ar 4.5+ \ A
] ’30 Upon | .
- Gray SHALE, D&mp i 12"83 or 2"4-5"‘ CompletiOn R
) End of Borin 28.5"' 1 ’
8 ¢ 30 — -
| Boring drilled and sampled with 33" ID ’ 1
_ Augers 1
| Hole reamed with 63" ID Augers i | 73 ]
. 4" dia. PVC Monitoring Well installed ’ A9 2

| through 61" ID Hollow Stem Augers 35 = 2

| See Well Construction Datails 1 ;%"”5, 7 )
| Note A: Brown Fine SAND, Wat ]
= 40 - -
- - .J

Lines of demarcation represent an approximate boundary between soli types. Variations may occur between sampling

intervals and between boring locations, and the
OF UNRNOWN ChANNAR c1imh a8 KL IA. sk iont aall

transilion may be gradual. Dashed lines are indicative of potentially erratic

[RFPUPY PO Y S
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MIDWEST ENGINEERING SERY 4145212471

BENTONITE ANNULAR
SPACE SEAL

4" DIA.,SCH. 40 FLUSH
THREADED: PVC: RTSER

#30 GRADED
SILICA SAND

4" DIA.,SCH. 40 W
FLUSE THREADED PVC
SCRREN .010" SLOT =

MONITORING WELL CONSTRUCTION DYAGRAM

COVER

- M
I S B
rer @ ey,

T

o s [
.~ + 8

TN RN RTTIIY

Attachment 4.2.2.1
Revised 04/21/2021

P.as8s

Well No.| A [ B | C ~_"-.' ;
CWM-5 15' | 17| 300 =
PP

CWM-6 20 | 22'| 43*

cuM-7 20° | 22'| 43f

caM-8 115" | 17'] 27.5"

GWM-8 521.2' top of casing

. FIGURE 1 FPRQJECT NUMBER:

| E) MORITORING WELL CONSTRUCTION DYAGRAM] 7-33006
Slurry Pond Expansion
Central Cleaning Plant DATE: .
Coulterville, Tllinoig 1~11-93
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GWM-8  521.2' top of casing


Holcomb Foundation
Engineering Co.
PO Box 88 Carbondale, lllinois

LOG of

BORING W3-8R

[

Attachment 4.2.2.
Revised 04/21/20

ey

Unconfined Compressive Strength (Tons/Sq. Ft.)

17 2 3 4 5 6 E § T .
Water Gontent (%) 8l s1212| Description of Material
z | el&
““““““““““““ O e El e 31 e
Standard N Penetration, Blows/Ft. % 7§ 2 Tg |
10 20 30 40 50 80 alvi=1u|l Syrface Elevation
- 3” Topsoil with crushed stone
- Brown Mottled Gray Silty CLAY (CL)
1 t|ss
/
10-2|Ss Brown Mottled Gray Sandy CLAY(CL)
I
!
!
L 3|ss Brown Fine to Medium SAND (SP)
e Brown Sandy CLAY (CL)
20F4155 1 Brown—Gray Wethered SHALE
+ 60,/5" [Slss== Gray Mottled Brown SHALE
End of Boring @ -24.5
30
40
50
60
70

Ground Water Data

Ground Water Encountered @ —12.0" During Drilling and @ -7.0’ Upon Completion.

Prolect: Gateway Mine Monitoring Well Installation Date of Boring
Coulterville, lllinois August 24, 2016
Clieni:  peabody Coulterville Mining, LLC Project No.
Coulterville, lllinois H-14222

Page 10 of 63



Attachment 4.2.2.1

Holcomb Foundation Engineering Company

Site # H-14222 County Randolph

Monitoring Well CompRiief Répge"

Well # W3-8R

Site Name Gateway Mine

Drilling Contractor Holcomb Foundation Engineering

Grid Coordinate Northing Easting

Date Drilled Start:  8/24/2016

Driller B. Schwartz Geologist Tim Holcomb

Date Completed:  8/24/2016

Drilling Method Hollow Stem Augers

Annular Space Details

Well Construction Materials

Type of Surface Seal: Concrete
Type of Annular Sealant: Bentonite
Amount of Cement: # of bags Ibs. per bag
Amount of Bentonite: # of bags Ibs. per bag
Type of Bentonite Seal (Granular, Pellet): Bentonite Chips
Amount of Bentonite: # of bags 3 Ibs. per bag 50
Type of Sand Pack: FitterSit WG1
Source of Sand: Unimin - Junction City, GA

Amount of Sand: # of bags 6 Ibs. per bag 50

& & g,

g & & &
&2 & > & £ 2
RO [I%) (ON)

Riser coupling joint Sch 40

Riser pipe above wt Sch 40

Riser pipe below wt Sch 40

Screen Sch 40

Coupling joint screen to riser Sch 40

Protective Casing Steel

Measurements to .1 ft. (where applicable)

Riser pipe length 15'

Protective casing length

Screen length 11.5'

Bottom of screen to end cap 0.1

Top of screen to first joint 0.1

Total length of casing -

Screen slot size 0.010"

% of openings in screen -

Diameter of borehole (in) 8.07

ID of riser pipe (in) 2.0"

Completed by: T. Holcomb Surveyed by:

+3.0  MSL Top of Riser Pipe

0.0 MSL Ground Surface

2 ft. Concrete Seal

A AT,
2

9 ft. Bentonite

ALCLSTRELALREXEOLIiN COsERELEr

TR LR LR

-

B A L e Lo

ALt TrER ey
-

-11.0  ft. Top of Sand
-12.0 _ft. Top of Screen

BN

11.5  ft. Total Screen Interval

-23.5  ft. Bottom of Screen
-24.5 ft. Bottom of Borehole

1L registration #
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Holcomb Foundation
Engineering Co.

LOG of BORING MW10

Attachment 4.4.2.1
Revised 04/21/3021

Unconfined Compressive Strength (Tons/Sq. Ft.)
[ b
4 - . . .
T 3| .|2|€| Description of Material
Z|E|S
“““““““““““ O-——————————— Elol8|e
Standard N Penetration, Blows/Ft. £ 21,1 2
el E|&|E
10 20 30 40 50 60 S|o |~ |v| Surface Elevation °07.0FEET
4” Topsoil
Gray Mottled Brown Silty CLAY (CL)
with fine sand
X 1]|ss
5
1
7
]
X 2|ss
10 Brown Mottled Gray Silty CLAY to
+ CLAY(CL) with sand and pebbles
> 3|ss Brown Mottled Gray Silty CLAY (CL)
15 with sand and pebbles
\ .
\
4|ss
= 20
X[BUA3" [5Tss Gray Sandy Shale 483 feet top of rock
25|
XI80/43” [Elss -
30 End of Boring @ -29.0
35

Ground Water Data

No Ground Water Encountered During Drilling.

Project: Gateway Mine Monitoring Well Installation

Coulterville, lllinois

Date of Boring
October 24, 2006

Cllent:  Black Beauty Coal Company

Coulterville, lllinois

Project No.
H-06288
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Attachment 4.2.2.1

Holcomb Foundation Engineering Company

Site # H-06288

County Randolph County

Monitoring Well Comiétd & Re{8¢|

Well # MW-10

Site Name Black Beauty Coal Gateway Mine

Drilling Contractor Holcomb Foundation Engineering

-89d38m50s
649346.61 |

Date Drilled Start: 10/24/2006

30d10m36s

Grid Coordinate Northing Easting

Driller Dan Russell Geologist Tim Holcomb

Date Completed: 10/24/2006

Drilling Method Hollow Stem Augers

Annular Space Details

Type of Surface Seal: Soil

Type of Annular Sealant: Bentonite

Amount of Cement: # of bags

Ibs. per bag

Amount of bentonite: # of bags 2 Ibs. per bag 50
Type of Bentonite Seal (Granular, Pellet): N/A
Amount of bentonite: # of bags Ibs. per bag
Type of Sand Pack: 15-30
Source of Sand: FilterSil
Amount of Sand: # of bags 8 Ibs. per bag 50

'Well Construction Materials

& & = &

@ = = = =~
< _& g & & .-
T38| 2% viE| £%
3 D S
& & & e & B & 0 &

Riser coupling joint Sch 40

Riser pipe above wt Sch 40

Riser pipe below wt Sch 40

*Screen Sch 40

Coupling joint screen to riser Sch 40

Protective Casing

Measurements to .1 ft. (where applicable)

Riser pipe length 10

Protective casing length

Screen length 19.8'

Bottom of screen to end cap 0.1'

Top of screen to first joint 0.1'

Total length of casing -

Screen slot size 0.010"

% of openings in screen -

Diameter of borehole (in) 8.0"

1D of riser pipe (in) 2.0"

*Screen is prepacked with sand

Completed by: T. Holcomb Surveyed by:

1 509.6 msL Top of Riser Pipe

507.0" MSL Ground Surface
1"  Concrete Seal

-1.0 Top of Bentonite

4  ft.Bentonite Seal

-5.0' ft. Top of Sand
-7.0' ft. Top of Screen

20.0' ft. Total Screen Interval

-27.0 ft. Bottom of Screen
-27.0' ft. Bottom of Borehole

035-002808

G.White

IlL. registration #

NADZ27 lllinois State Plane West Zone in feet
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550267.37

e28389
Text Box
649346.61

e28389
Text Box
G.White

e28389
Text Box
035-002808

e28389
Text Box
507.0'

e28389
Text Box
509.6

e28389
Text Box
30d10m36s

e28389
Text Box
NAD27 Illinois State Plane West Zone in feet
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Text Box
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Holcomb Foundation
Engineering Co.
PO Box B8 Carbondale, lllinois

LOG of BORING W3-11

Attachment 4.2.2.1
Revised 04/21/2021

Unconfined Compressive Strength (Tons/Sq. Ft.)
w 8
1 2 3 4 5 6 5 el B < s .
Woter Content (%) HEEIE Description of Material
Z|E|B
——————————— i Elo|8] o
Standard N Penetration, Blows/Ft. A=
o g :
10 20 30 X 40 50 60 8|4 | 2|3 Surface Elevation
4” Topsoil
Gray Mottled Brown Silty CLAY (CL)
X ss
5
I
]
- ss
7 10
A
/
/
>'e % Brown Mottled Gray Sandy CLAY(CL)
) 15
\
‘\ B Brown Mottled Gray Silty CLAY (CL)
Y 20
\\
N
N
X ss
25 Brown Mottled Gray Weathered
- SHALE
\\
X160 /12 SS
30
K60/ SSI=T Gray SHALE
35 End of Boring @ —-34.0’

Ground Water Dato

Ground Water Encountered @ —-3.5" During Drilling.

Slurry Cell No. 5
Coulterville, Illinois

Project: Monitoring Wells
Gateway Mine

Date of Boring
November 28, 2011

Client:  peabody Energy

St. Louis, Missouri

Project No.

H-11043
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Attachment 4.2.2.1

Holcomb Foundation Engineering Company Monitoring Well Repfyged 04/21/2021
Site # H-11043 Location Coulterville, lllinois Well # W3-11
Site Name Gateway Mine Slurry Cell 5 Grid Coordinate Northing Easting
Drilling Contractor Holcomb Foundation Engineering Date Drilled Start:  11/28/2011
Driller Jeff Carter Geologist Date Completed: 11/28/2011
Drilling Method Hollow Stem Augers
[ ] +3.0 MSL Top of Riser Pipe

Annular Space Details

0.0 MSL Ground Surface

Type of Surface Seal: Concrete

Type of Annular Sealant: Bentonite
Amount of Cement: # of bags Ibs. per bag 2 ft Concrete Seal
Amount of Bentonite: # of bags 1 Ibs. per bag 50 -2.0 ft. Top of Bentonite

1 ft. Bentonite Seal

Type of Bentonite Seal (Granular, Pellet):

-3.0 ft. Top of Sand
-4.0 ft. Top of Screen
Type of Sand Pack: FilterSil #1 10-20
Source of Sand: FilterSil Junction City, GA
Amount of Sand: # of bags 12 Ibs. per bag 50
Well Construction Materials
@V U v -7}
= = & &
@ B = B B
E3 % 2 g 9, 279
2 =
cjrs: 7 & £ & A j"s:' o &
Riser coupling joint Sch 40 30.0 ft. Total Screen Interval
Riser pipe above wt Sch 40
Riser pipe below wi Sch 40
**Screen Sch 40
Coupling joint screen to riser Sch 40
Protective Casing Steel
Measurements to .1 ft. (where applicable)
Riser pipe length T
Protective casing length 3!
Screen length 30'
Bottom of screen to end cap 0.1
Top of screen to first joint 0.1
Total length of casing
Screen slot size 0.010"
% of openings in screen ==
Diameter of borehole (in) a.ar
1D of riser pipe (in) 2.0
-34.0 ft. Bottom of Screen
-34.0 ft. Bottom of Borehole
Completed by: T. Holcomb Surveyed by: 1l registration #

"
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féiolc;omb_ Foundation : Attachment 4.2.2.1
ngineering Co. - .
PO Box 88 Carbondale, lllineis LOG Of BORlNG _WS 12 - __R?\ilfd_o‘l_/n/_zozi_
Unconfined Compressive Strength (Tons/Sq. Ft.) I
5 2 3 4 s . NE: o :
Water Confent (%) HIRELE: Description of Material
_____________ O____...,_.__.____ =4 = E =
“le|d|e
Standord N Penetration, Blows/Ft. £ g' P E
b 4 .o & & = . B
10 20 30 40 50 60 o|wl=|un| Syrface Elevation
4” Topsoil
Gray Mottled Brown Silty CLAY (CL)
8.=s
- 5
/
I
[
: 2 |ss
10
]
X ¥ e Brown Mottled Gray Silty CLAY (CL)
v 15
\
. 4|53 Brown Mottled Gray Silty CLAY (CL)
= 20
X607 | 5|ss
25 Brown Mottled Gray Weathered
\\ SHALE
\
b 6|ss
30
/
604/86" | 7|ss Gray SHALE
35 End of Boring @ —-34.5
|
I [
Ground Water Data
Ground Water Encountered @ —21.0" During Drilling.
Project: Monitoring Wells Slurry Cell No. 5 | Date of Boring
Gateway Mine Cou_lt_e_r\{i_lle. Illinois ‘ November 28, 201_1'__
Client: Peabody Energy ‘Projeci No.
St. Louis, Missouri |' H—-11043
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Attachment 4.2.2.1

Holcomb Foundation Engineering Company Monitoring Well Reffed 04/21/2021

Site # H-11043 Location Coulterville, lllinois Well # W3-12
Site Name Gateway Mine Slurry Cell 5 Grid Coordinate Northing Easting

Date Drilled Start:  11/28/2011

Drilling Contractor Holcomb Foundation Engineering

Jeff Carter Date Completed: 11/28/2011

Driller Geologist

Drilling Method Hollow Stem Augers

+3.0 MSL Top of Riser Pipe

Annular Space Details

Type of Surface Seal: Concrete 0.0 MSL Ground Surface
Type of Annular Sealant: Bentonite
Amount of Cement: # of bags Ibs. per bag 1.5  ft. Concrete Seal
Amount of Bentonite: # of bags 1 Ibs. per bag 50 - -1.5 ft. Top of Bentonite

1. ft Bentonite Seal

Type of Bentonite Seal (Granular, Pellet):

-2.5 ft. Top of Sand

-3.0 ft. Top of Screen
Type of Sand Pack: FilterSil #1 10-20
Source of Sand: FilterSil Junction City, GA
Amount of Sand: # of bags 13 Ibs. per bag 50
Well Construction Materials
W W ! o
& 5 S £
o B b = =
2 & £ =Y =y
R Ew ) C &
Riser coupling joint Sch 40 30.0 ft. Total Screen Interval
Riser pipe above wt Sch 40
Riser pipe below wt Sch 40
“*Screen Sch 40
Coupling joint screen to riser Sch 40
Protective Casing Steel
Measurements to .1 ft. (where applicable)
Riser pipe length 7.5
Protective casing length ¥
Screen length 30
Bottom of screen to end cap 0.1
Top of screen to first joint 0.1
Total length of casing
Screen slot size 0.010"
% of openings in screen
Diameter of borehole (in) 8.0"
1D of riser pipe (in) 20"
-33.0 ft. Bottom of Screen
-34.5 ft. Bottom of Borehole
Completed by: T. Holcomb Surveyed by: 11l registration #
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Holcomb Foundation
Engineering Co.

PO Box 88 Carbondale, lllinois

LOG of BOR

ING W3—-13 Revised 04/21/2021

Attachment 4.2.2.1

Unconfined Compressive Strength (Tons/Sq. Ft.) [
1 2 3 4 s = e 5 i :
= Woter Content (%) = AL Description of Material
_______________________ <|%|E|®
Standard N Penetration, Blows/F1. £l 8 . 3
sl 5|l
10 20 30 40 50 60 o |w = 1v Surface Elevation
! Gray Mottled Brown Silty CLAY (CL)
: 1|ss
1 5
[
i
< 2|ss
10
7
Y 3|ss
== 15
B * | &g Gray Mottled Brown Weathered
L1720 SHALE
AT /‘ it 5|ss
25 End of Boring @ -27.5
30
35
| | L1 |

Ground Water Data

Ground Water Encountered @ —-13.5" During Drilling.

Project: Monitoring Wells
Gateway Mine

Slurry Cell No. 5
Coulterville, lllinois

Date of Boring
November 28, 2011

Client: peabody Energy

St. Louis, Missouri

Project No.

H-11043
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Attachment 4.2.2.1

Holcomb Foundation Engineering Company

Site # H-11043 Location Coulterville, lllinois

Site Name Gateway Mine Slurry Cell 5

Drilling Contractor Holcomb Foundation Engineering

Driller Jeff Carter Geologist

Monitoring Well Repgfiged 04/21/2021

Well # W3-13

Grid Coordinate Northing Easting

Date Drilled Start:  11/28/2011

Date Completed:  11/28/2011

Drilling Method Hollow Stem Augers

Annular Space Details

Type of Surface Seal: Concrete

Type of Annular Sealant: Bentonite
Amount of Cement: # of bags Ibs. per bag
Amount of Bentonite: # of bags 1 Ibs. per bag 50

Type of Bentonite Seal (Granular, Pellet): .

Type of Sand Pack: FilterSil #1 10-20

Source of Sand: FilterSil Junction City, GA

Amount of Sand: # of bags 9 Ibs. per bag 50

Well Construction Materials

£ g & (3

g = & ) e
g_& £ g = g2
1% g vil 232
MV =W B W (S5

Riser coupling joint Sch 40

Riser pipe above wt Sch 40

Riser pipe below wt Sch 40

**Screen Sch 40

Coupling joint screen to riser Sch 40

Protective Casing Steel

Measurements to .1 ft. (where applicable)

Riser pipe length 10.0°

Protective casing length 3

Screen length 3

Bottom of screen to end cap 0.1

Top of screen to first joint 0.1

Total length of casing -

Screen slot size 0.010"

% of openings in screen

Diameter of borehole (in) 8.0"

ID of riser pipe (in) 20"

Completed by: T. Holcomb Surveyed by:

+3.0 MSL Top of Riser Pipe

0.0  MSL Ground Surface

1.5 ft. Concrete Seal

-2.0 ft. Top of Bentonite
3 ft. Bentonite Seal

-5.0 ft. Top of Sand

-7.0  ft. Top of Screen

20.0 ft. Total Screen Interval

-27.0  ft. Bottom of Screen
-27.5 ft. Bottom of Borehole

Il registration #
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Holcomb Foundation
Engineering Co.
PO Box 88 Carbondale, lHiinois

LOG of

Attachment 4.2.3.1

Revised

BORING W3—-14

04/21/20]

54
ey

Unconfined Compressive Strength (Tons/Sq. F1.)

{ 2 3 4 5 6 . g . .
Woter Gonfont (%) HELE: Description of Material
pa £ O
———————————— O-——r—————— RN B Sia
B Standard N Penetration, Blows/Ft. %% _g é, Tgl
10 20 30 40 50 60 e |v || Surface Elevation
5” Topsoil
Gray Mottled Brown Silty CLAY (CL)
X 1]ss
\
10-21ss Brown Mottled Gray Silty CLAY (CL)
with trace sand
X1 3ss
B 204 ss["1Brown Mofled Gray Sandy CLAY(CL)
= Brown—Gray Weathered SHALE
/50’ 5| ss Brown SHALE
End of Boring @ —23.5’
30
40
50
60
70

Ground Water Data

Ground Water Encountered @ —13.5’ During Drilling and @ —-12.0’ Upon Completion.

Coulterville, lllinois

Prolect: Gateway Mine Monitoring Well Installation

Date of Boring
August 24, 2016

Client:  Pgabody Coulterville Mining, LLC

Coulterville, lllinois

Project No.
H-14222
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Attachment4.2.2.1

Holcomb Foundation Engineering Company

Monitoring Well Completion Répi21

Site # H-14222 County Randolph Well # W3-14
Site Name Gateway Mine Grid Coordinate Northing Easting
Drilling Contractor Holcomb Foundation Engineering Date Drilled Start:  8/24/2016
Driller B. Schwartz Geologist Tim Holcomb Date Completed:  8/24/2016
Drilling Method Hollow Stem Augers

Annular Space Details

Type of Surface Seal: Concrete

Type of Annular Sealant: Bentonite

Amount of Cement: # of bags 1bs. per bag

Amount of Bentonite: # of bags lbs. per bag

Type of Bentonite Seal (Granular, Pellet): Bentonite Chips

Amount of Bentonite: # of bags 3

Type of Sand Pack: FilterSit WG1

lbs. per bag 50

Source of Sand: Unimin - Junction City, GA

Amount of Sand: # of bags 5

Well Construction Materials

lbs. per bag 50

E B 3

g & e &
£33 o3 2%
bty E & O &

Riser coupling joint Sch 40

Riser pipe above wt Sch 40

Riser pipe below wt Sch 40

Screen Sch 40

Coupling joint screen to riser Sch 40

Protective Casing Steel

Measurements to .1 ft. (where applicable)

Riser pipe length 15

Protective casing length

Screen length 1.5

Bottom of screen to end cap 0.1

Top of screen to first joint 0.1

Total length of casing -

Screen slot size 0.010"

% of openings in screen -

Diameter of borehole (in) 8.07

1D of riser pipe (in) 2.0"

Completed by: T. Holcomb Surveyed by:

+3.0  MSL Top of Riser Pipe

0.0 MSL Ground Surface

2 ft. Concrete Seal

9  ft. Bentonite

-11.0
-12.0

ft. Top of Sand
ft. Top of Screen

11.5" ft. Total Screen Interval

-23.5 ft. Bottom of Screen
-23.5 ft. Bottom of Borehole

111 registration #
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Holcomb Foundation

PO Box 88 Carbondale, llinois

chgineering Co. LOG of BORING W3—-15

Attachment 4.2.p.1

Revised 04/21/2Q21

Unconfined Compressive Strength (Tons/Sq. Ft.)
1 2 3 4 5 6 - . g . .
Water Gontent (%) Blsl2ls Description of Material
z E|l o
————————————— O Elol 3o
Standurd N Penetration, Blows/Ft. ;é g é,: g' !
10 20 30 40 50 80 e |9 |19 | Surface Elevation
-+ 4” Topsoil
Gray Mottled Brown Silty CLAY (CL)
X 1!ss
10 2|ss
A\
K 3|ss Brown Mottled Gray Sandy CLAY(CL)
XL oo41ss Brown Sandy CLAY (CL)
B u 5]ss
8 ,4‘,,30 s Brown Mottled Gray SHALE
End of Boring @ —30.0’
40
50
60
70

Ground Water Data

Ground Water Encountered @ —13.0° During Drilling and @ —-14.0" Upon Completion.

Project: Gateway Mine Monitoring Well Installation
Coulterville, lllinois

Date of Boring
August 24, 2016

Client:  pgabody Coulterville Mining, LLC
Coulterville, lllinois

Project No.
H-14222
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Holcomb Foundation Engineering Company

Site # H-14222 County Randolph

A 1 4554
RALLAUTITIETTU S, 2. 2.1

Monitoring Well Comptetien dieport21

Well # W3-15

Site Name Gateway Mine

Drilling Contractor Holcomb Foundation Engineering

Grid Coordinate Northing Easting

Date Drilled Start: 8/24/2016

Driller B. Schwartz Geologist Tim Holcomb

Date Completed:  8/24/2016

Drilling Method Hollow Stem Augers

Annular Space Details

Type of Sand Pack: FilterSil WG1

Type of Surface Seal: Concrete

Type of Annular Sealant: Bentonite

Amount of Cement: # of bags lbs. per bag
Amount of Bentonite: # of bags Ibs. per bag

Type of Bentonite Seal (Granular, Pellet): Bentonite Chips
Amount of Bentonite: # of bags 3 Ibs. per bag 50

Source of Sand: Unimin - Junction City, GA

Well Construction Materials

Amount of Sand: # of bags 6 Ibs. per bag 50

= & &

@ = = =
£q8 % Eg
FEE R & O &

Riser coupling joint Sch 40

Riser pipe above wt Sch 40

Riser pipe below wt Sch 40

Screen Sch 40

Coupling joint screen to riser Sch 40

Protective Casing Steel

Measurements to .1 ft. (where applicable)

Riser pipe length 15

Protective casing length

Screen length 18'

Bottom of screen to end cap 0.1

Top of screen to first joint 0.1

Total length of casing

Screen slot size 0.010"

% of openings in screen ---

Diameter of borehole (in) 8.07

ID of riser pipe (in) 2.0"

Completed by: T. Holcomb Surveyed by:

+3.0  MSL Top of Riser Pipe

0.0 MSL Ground Surface

2 ft. Concrete Seal

ft. Bentonite

w

-11.0  ft. Top of Sand
-12.0 ft. Top of Screen

18.0  ft. Total Screen Interval

-30.0 ft. Bottom of Screen
-30.0 ft. Bottom of Borehole

11l registration #
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Holc_omb‘ Foundation
Engineering Co.
PG Box 88 Carbondals, lllinois

LOG of BORING W3-16

-

Attachment 4.2.4
Revised 04/21/20

iy

Unconfined Compressive Sirength (Tons/Sq. F1.) —
® 3
1 2 3 4 5 6 u 2 T .
Woter Contant (%) 3 s e & Description of Material
——————————— O-—mmmmmm = S E "
Standard N Penetralion, Blows/Ft. ﬁ TE)‘ @ ?g-
n.
10 20 30 X 40 50 50 316~ & Surface Elevation
> 1 8” Topsoil
4 SS -
. , Brown Silty CLAY (CL)
S
4 Gray Silty CIAY (CP)
T MES Brown Mottled Gray Silty CLAY (CL)
X 10 4|ss
- 5. ss
? 6|ss
X 7|ss
apl81ss Brown Silty CLAY (CL) with sand
¥ 9 ss and pebbles
10 |ss
D 11[ss
L H 30024581 Gray Silly CLAY (CL) with sand
Dxiee/A4” 113 [ss Brown Weathered SHALE
60/ (14 ss
BO/A" T5iss Gray SHALE
xaeol 2"  netss
40 - ;
End of Boring @ —40.0
50
60
70

Ground Water Dota

Ground Water Encountered @ ~26.0’ During Drilling and ® —13.0" Upon Completion.

Froject: Gateway Mine Slurry Cell Plezometers

Coulterville, lllinols

Date of Boring
April 23, 2015

Client:
Coulterville, lllinois

Peabody Coulterville Mining, LLC

Project No.
H-14222
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Attachment 4.2.2.1

Holcomb Foundation Engineering Company

0277172071
Monitoring Well Com};{fg'tsi%jn ep/ort

Site # H-14222 County Randolph Well # W3-16
Site Name Gateway Mine Grid Coordinate Northing Easting
Drilling Contractor Holcomb Foundation Engineering Date Drilled Start:  4/23/2015
Driller J. Carter Geologist Tim Holcomb Date Completed:  4/23/2015
Drilling Method Hollow Stem Augers

Annular Space Details

Type of Surface Seal: Congreta
Type of Annular Sealant: Bentonite
Amount of Cement: # of bags Ibs. per bag
Amount of Bentonite: # of bags lbs. per bag

Type of Bentonite Seal (Granular, Pellet): Bentonite Chips

Amount of Bentonite: # of bags 3 Ibs. per bag 50
Type of Sand Pack: FilterSil Junction City, GA
Source of Sand;

Amount of Sand: # of bags 19 Ibs. per bag 50

Well Construction Materials

& B &

2 B = =
g & & y
512 vkl
D NN ) Qo

Riser coupling joint Sch 40

Riser pipe above wt Sch 40

Riser pipe below wi Sch 40

Screen Sch 40

Coupling joint screen to riser Sch 40

Protective Casing, Steel

Measurements to .1 ft. {where applicable)

Riser pipe length 15'

Protective casing length

Screen length 26'

Bottom of screen to end cap 0.1°

Top of screen to first joint 0.1

Total length of casing

Screen slot size 0.010"
% of openings in screen
Diameter of borehole {in) 8.0"
1D of riser pipe {in) 2.0"
Northing Easting Elevation Description

552559.6723 2449763.8334 537.31
552558.2207 2449763.2871 534.54

Top W3-16

Completed by: T.Holcomb

Surface W3-16

Surveyed by:

+3.0  MSL Top of Riser Pipe

0.0  MSL Ground Surface

2 ft.Concrete Seal

2 ft. Bentonite

-10.0  ft. Top of Sand

-12.0  ft, Top of Screen

26.0  ft. Total Screen interval

-38.0 ft. Bottom of Screen
-40.0  ft. Bottom of Borehole

Ik registration #
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e36204
Text Box
Northing           Easting             Elevation  Description 
552559.6723   2449763.8334   537.31      Top W3-16 
552558.2207   2449763.2871   534.54      Surface W3-16 
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Halcomb Foundation

Engineering Co.
PO _Box 88 Carbondgle, Nlinois

2444834 E

LOG of BORING _1_ 551,053 N

Unconfined Compressive Sirength (Tons/Sq. 1)
L e
4 - —_ .
: 2 Wu?er P {%)5 & I E] é Description of Material
____________ o PSR : =] E =]
C“laiale
Standerd N Penatration, Blows/Ft. S| 2l s 2
% S|SBl 5 -
10 20 30 40 50 50 al|¥w|~|«w|Surface Elevation 497.56
{ 7 4" Topsail
5 58 p
21 st Gray Mottled Brown Silty CLAY{CL)
Gray Mottled Brown Sandy CLAY(CL)
P 3
7 by
4
] st
V. Siss
6| st
5
. ; 5? Brown Sandy CLAY (CL} with pebbld
s
' 20
e== 1] |ss Gray Mottled Brown Sandy CLAY({CL)
ESNuNNEENE 10[ st
-6 Lssl—"! Gray SHALE
30 End of Boring @ —-27.0
40
50
60
70
Ground Waler Data
Ground Water Encountered @ —19.0° During Drilling and @ —17.0" Upon Complefion.
Project: proposed Slurry Cell No. 5 Date of Baring
Gateway Mine Coulterville, lllinois March 17, 2010
Client: Peabody Ener Projact No.
4 9 H—-11043

St. Louis, Missouri

7]

Attachment 4.2.2.1
Revised 04/21/2021
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E{olqomb. Fougdcfion 2,444 376 E
ngineerin 0.
PO B0 88 Corberndete, llinss LOG of BORING 2_  551,032N
Unconfined Coempressive Sirength (Tons/Sq. i)
[ ] i
1 2 3 4 5 5] - c . g .
Water Content (%) g s 2|2t Description of Material
——————————— Q- - E :
Stondard N Penefration, Blews/Ft, £ g— » E—
.
10 20 30 40 50 60 8|8 12| 8| Surface Elevation 505.00
TTss 4" Topsoil
Gray Mottled Brown Silty CLAY (CL)
2}ss Brown Mottled Gray Sandy CLAY(CL)
e 3lss
10 4)ss
P 5iss
3 6|ss
. Gray Mottled Brown Sondy CLAY(CL)
; 2158 "Brown Moftled Gray Silty CLAY (CL)
Il 8lss with sand
20
= 9iss
P -
et 101ss Brown—Gray Weathered SHALE
. .
W ssLE Brown Motiled Gray SHALE
30 End of Boring @ —-27.5
40
50
60
70

Ground Wofer Data

Ground Water Encountered @ 12.0" During Drilling and @ ~19.0" Upon Completion.

Project: proposed Slurry Cell No. 5
Gatewoy Mine

Coulterville, Illinois

Dafe of Boring
February 28, 2011

Client:  peghody Energy

St. Louis, Missouri

Project No.

H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Elr?;gg;%nr_ougoduﬁon 2,446,031 E
PO Box 88 Corgbondule., lilinois LOG Of BORING ‘3—' 551;026 N
Uncontined Compressive Strength (Tons/Sq. Ft.)
L] 3
1 2 3 4 5 6 5 c .y .
Water Content (%) 8l =12| Description of Material
----------- Om=mmm e E| g E’ °
Standerd N Penetrafion, Blows/Fi. -_‘;__ E‘ ° -g—
10 20 30 " 40 50 s0 814 | &3] Surface Elevation 514.63
. 1 4" Topsoil
) S3 .
/ 5 1st Gray Motfled Brown Siliy CLAY (CL)
I
3iss
1 415t Gray Mottled Brown Sandy CLAY{CL)
3133 Brown Moffled Gray Sandy CLAY(CL)
6 ss Gray Mottled Brown Sandy CLAY(CL)
“ﬁﬁ____ 7iss
= 20 81iss Brown Weathered SHALE
5 2
POy 2SS Brown Mottled Gray SHALE
End of Boring @ —-22.5
30
40
50
60)
70

Ground Waler Data '

Ground Water Encounfered @ 9.0° During Drilling and @ -14.0° Upon Completion.

Project: propesed Slurry Ceil No. 5
Gateway Mine Coulterville, Hinois

Date of Boring

March 17, 2010

Client:  pagbody Energy

St. Louis, Missouri

Project No.

H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Eo]qomb‘ Foundation 2,444 622 E
Engineering Co. = LOG of BORING 4_  550734N
Uneonfined Compressive Sirength (Tons/Sq. Fi.)
e 3
1 2 k] 4 5 ] - c . . .
Weter Gomtort (%) 3 s s g Description of Material
~~~~~~~~~~~ O-—————  le|3|5|2
Standard N Pensfration, Blows/Ft. £ E‘ a E—
a,
1020 307" 40 50 60 8|4 || 3| surface Elevation 496.02
~ TTss 4" Topsoil
: 21 st Gray Mottled Brown Silly CLAY(CL)
£N 31551 Brown Mottled Gray Sandy CLAY(CL)
B 1ol 4lss
;
o 51881 Brown Sandy CLAY (CL) with
6ist gravel
pd| Zliss
] 8ist
et 20
2 9)ss
< Brown—Gray Weathered SHALE
%, 10lss
11| re
30 Gray SHALE
End of Boring @ —30.0'
4G
50
60
70

Ground Water Dolg

Ground Woler Encountered @ —9.0" During Drilling.

Project propeosed Sturry Cell No. 5

Gateway Mine Coultarville, lllinols

Date of Boring
March 18, 2010

Client:

Peabody Energy
St. Louis, Missourt

ProjJect No.
H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Attachment 4.2.2.1
Revised 04/21/2021

Elolc_omb' Fou&wdcﬁon 2,445,602 E
ngineering Co.
PO Box 88 Carbondale, lllinals LOG Of BOR]NG 5""‘ 5501740 N
Unconfined Compressive Strenglh {Tons/3q. F1.)
o 8
1 2 3 4 5 [ 5 c . g .
Water Content () HINELE: Description of Material
-
—————————— Q- flol8|e
Standard N Perefrofion, Blows/F1. “J:ri g' 2 g— .
10 20 30 X 40 50 60 316 | &1d| Surface Flevation 508.41
iT<s 4” Topsoil
7 Brown Motiled Gray Silty CLAY (CL)
; 21851 Gray Mottled Brown Silly CLAY (CL)
3 st Gray Mottled Brown Sandy CLAY{CL)
4|ss
10
X Slss
6| st
2 1ss Brown Sandy CLAY (CL) with pebblds
2 8iss
9fss
- 0
- N 10 ss Brown—Gray Weathered SHALE
P8 11155 Brown_Mottled Grgy SHALE
30 End of Boring @ -27.5'
40
50
60
70
Ground Woter Data
Ground Water Encountered @ 14.0° During Drilling ond @ —12.0' Upon Completion.
Prejec: proposed Slurry Cell No. 3 Date of Boring
Gateway Mine Coulterville, lllinois March 17, 2010
Client: Pec:body Energy Project No.
St. Louis, Missouri H~11043
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Holcomb Foundation
Engineering Co.
PO Box 88 Corbondaole, lilinois

LOG of BORING Z_

2,444 656 E
550,363 N

Unconfined Compressive Sirength {Tons/Sq. F1.)
[ ] g
2 3 4 5 - . e .
1 Water Confent () 2 il .g Description of Material
___________ O o e c|Z|EI®
Standard N Peneiration, Blows/Fi. .g E ‘g E‘
10 20 30 40 50 50 S| | &1 | Syurface Elevation 509.34
TTss 4” Topsoil
Brown Mottled Gray Silty CLAY {CL)
2|ss
> 3lss
) Brown Mottled Gray Sandy CLAY(CL)
L] 1 4|5ss
Se . 21581 Brown Mottled Gray Sandy CLAY(CL)
‘ 6(ss with pebbles
[ 74 /iss
] 2 8|ss
el 9]1ss
y 10l ss
T tl]ss
2: 30 12| ss
£L L] 13l ss
o rXIeaA9" (T4 ss Brown Moitled Gray SHALE
End of Boring @ —40.0°
30
60,
70

Ground Water Dalo

Ground Water Encountered @ 12.0° Buring Drilling and @ —17.0' Upon Completfion,

Project:

Proposed Slurry Cell No. 5
Gateway Mine Coulterville, lllinois

Date of Boring
February 28, 2011

Citenk Peabody Energy

St. Louis, Missouri

Project No.

H—11043

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb Foundation
Engineering Co.
PO Box 88 Carbondale, lilingis

LOG of BORING 8_

2,445,063 E
550,351 N

Unconfined Compressive Strength (Tons/Sq. Fi)
@ 3 :
1 2 3 4 5 5 . g - .
Woter Content () 3l .]2(2| Descriplion of Material
z| gla
——————————— O = o
2lwm|2
Standard N Fenetration, Blows/Ft, S E‘ ol 2
gl k|5
10 20 30 40 50 60 aja =l Syrface Elevation 499.81
5T TTss 4" Topsoll
Gray Motiled Brown Silly CLAY {CL)
Z|ss Brown Mottled Gray Sandy CLAY(CL)
5|t Gray Mottled Brown Sandy CLAY{CL)
: 10458 Brown Sandy CLAY (CL)
i
EIES Brown Mottled Gray Sandy CLAY(CL)
6|st
Y
s 7lss
20-8/ss Brown Sandy CLAY (CL}
P H 9ss
101ss 7t Brown Moiiled Gray SHALE
End of Boring @ -25.0°
30
40
50
60}
70
1

Ground Woler Dala

Ground Water Encountered @ —13.0° During Crilling and @ —15.0° Upon Complstion.

Project: proposed Slurry Cell No. 5 Dale of Boring
Gateway Mine Coulierville, llinois March 16, 2011
Client: Peabady Energy Project No,
H-11043

St. Louis, Missouri

Attachment 4.2.2.1
Revised 04/21/2021

Page 33 of 63



Holcomb Foundation
Engineering Co.
PO Box 88 Corbondale, Illinois

LOG of BORING 9

2,444672 E
550,143 N

Unconfined Compressive Strength (Tons/Sq. Ft.)
® 3
1 2 3 4 5 6 - € T .
Water Content (%) 5_’ o %. ,7-3 Descrlphon Df MG{'EI’{UI
= E [=Y
“““““““““““ O-—-—=————— R= 2| &l e
Standord N Penefrofien, Blows/Fi. ;Ca. E‘ ° Tg—
o
10 20 30 40 50 80 8| 41>\ | Surface Elevation 511.71
5 TTss 4”7 Topsoil
A ) Gray Moitled Brown Silty CLAY (CL)
2133 Gray MoHled Brown Sandy CLAY(CL)
3| st
X 10 4lss
& 5iss
e 6| st
. 7|ss
20l-8lss
P 9lss
10i ss
L] 11iss
aE 301235 g 0wn Sandy CLAY (CL) with pebbid
13lss Brown—Gray Weathered SHALE
N 14| ss
40 15]ss \Brown Mottled Gray SHALE
End of Boring @ -40.0'
50
60
70
!

Ground Water Data

Ground Waler Encountered @ —14.0° During Drilling and Plugged Upon Completion.

Froject: Proposed Slurry Cefl No. 5
Caleway Mine Coulterville, llinocis

Date of Boring
March 17, 2010

Client:

Peabody Energy
St Louis, Missouri

Project Mo,

H-11043

)

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb_ Foundaotion
Engineering Co.
P0 Beox 88 Carbendale, Illinais

LOG of BORING .10

2,445,063 E
550,156 N

Unconfined Compressive Strength {Tors/Sq. Fh}
1 2 3 4 5 6 - g . .
Water Contert (%) 8l ;1212| Description of Material
zZ|Egla
“““““““““““ O-—mm e e Elei8|e
Stonderd N Penetrotion, Blows/Ft. % E‘ ® -éi
10 20 30 40 50 50 8¢ | 2| 3| Surface Elevation 507.09
~ TTss 4” Topsall
Brown Mottled Gray Silfy CLAY (CL)
2|ss
u 31ss Brown Mottled Gray Siity CLAY (CL)
1 41ss with sand ond pebbles
5ist
\
6| st
P 7)ss
= Gray Silty CLAY (CL} with sand
= 20 8st and pebbles
AR 9 !st Brown Moliled Gray Weathered
=~ SHALE
= 10] st
X6 T [1ilss
End of Boring @ —-27.5°
30
40
50
60,
HH 70

Ground Waler Dalg

Ground Water Encountered @ —11.0° During Drilling and Dry Upon Completion.

Project: Proposed Slurry Cell No. 5 Date of Boring
Goteway Mine Coulterville, IMinois May 9, 2011
Client: Peubody Energy Project No,
St. Louis, Missouri H~11043

Attachment 4.2.2.1
Revised 04/21/2021
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-

Eolgomb_ Foucndaﬁon 2445613 E
ngineering Co,
PO Box 88 Caorbondale, illinois LOG Of BOR!NG J_L 5501034 N
Uncenfined Compressive Strength (Tons/Sq. Ft.)
w
1 2 3 4 5 g - E - .
Weter Confent () 2l 212 Description of Material
——————————— O-—mmmmrm - LA § .
Standard N Penetration, Blaws/Ft. ;; E’ o g"
a
10 20 30 X 0 S0 60 314214 Surface Elevation  512.88
> Tiss 4" Topseil
Gray Mottlad Brown Silty CLAY (CL)
2]ss Brown Moitled Gray Sandy CLAY(CL)
P 3]ss
] 1' 4!ss
d S5lss
1 6ss
X 7lss
X 2 8(ss
e 9iss
H 101ss Brown—Gray Weathered SHALE
Py 11lss ~Brown Moililed Gray SHALE
30 End of Boring @ —27.5'
40
50
50
70,
; i

Ground Waler Dala ,
Ground Water Encountered @ 13.0° During Drilling and @ —16.0° Upon Completion.

Preject: proposed Sturry Cell No. 5 Date of Boring

Gateway Mine Coulterville, lilineis February 28, 2011
Cliani; Peabody Energy Praject Mo,

St. Louis, Missouri H=11043

Attachment 4.2.2.1
Revised 04/21/2021
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Eolqomb_ Fou&xdoﬂon 2,444 736 E
ngineerin 0.
PO chx s Cargbondale, fHlinois LOG of BORING 12 549,192 N
Unconfined Compressive Sirength (Tons/Sq. Ft.)
1 2 3 4 5 6 - - . \
Watar Content (20) £l 2.3 Description of Maierial
——————————— O £le § .
Standard N Penetrotion, Blows/Fi. £ _E‘ v E—
& &
10 20 30 40 50 60 3|4 &1 é| Surface Elevation 51572
TTes 4" Topsoil
X 2ot Gray Mottled Brown Silty CLAY {CL)
o 3158~ "Brown Mottled Gray Silty CLAY (CL)
105 oW Wetiied Gray Sandy CLAY(CL)
i 5.ss
] 6iss
B /lss
: 20-81 581" "Brown Weathered SHALE
SES=SERNNKEENN 21251 MBrown Moftied Groy SHALE
el (IO ss
End of Boring @ —24.5
30
40
50
60
70

Ground Water Data

Ground Water Encountersd @ —14.0" During Drilling and Plugged Upen Complefion.

Project: Proposed Slurry Cell No. 5 Date of Boring
Galeway Mine Coulterville, Hlinois March 16, 2011
Client: Pecbody Energy Projact Na.
H-11043

St. Louis, Missouri

Attachment 4.2.2.1
Revised 04/21/2021
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Attachment 4.2.2.1
Revised 04/21/2021 .

Helcomb, Foundation -
Engineering Co. LOG of BORING 12R
X e
_Unzonfined Compressive Strengih {Tans/Sq. Fi.}
& - 2
i 2 3 4 5 5 - £ .3 .
Water Gomtont (9) 2le il % Descripiion of Material
ot S Elz|8le=
Stondard N Penaircifen, Elows/Ft ..ﬂé_ g §-_ g .
10 20 30 40 50 &0 sl | Syrfges Elevaiion - 521,86
ENNE NN “Gray Moitled Brown Silty CLAY (CL}.
1lss with fing sand
4 2|ss
] 5
’ - . . .
ay - ' 3|ss Brown Mottled Gray Silly CLAY to
} : : CLAY {CL) with sond and pebbles
2 I 41ss V :
I i
, o
: 3 ;ss
i} -
4 ] ; .. { B}ss
N + 15 - Gray Sandy CLAY {CL}
: : T <1 7]ss) /[ TBrown WMotlled Gray Silly CLAY (CL)
c Lt : ~ | | with sand and pebbles
): ¢ Biss
20
X - 8|ss| /' [Gray Motliad Brown Silly CLAY fo -
: , - 17717 CLAY (CL) with sund and pebbles
\ 10! sz .
= 23
= 11]se Brown Mofilad Groy Waathered
S eEEEunE Shals
E“( 12|ss
3 "End of Beoring ® —30.0"
38
Ground Woter Dol
Ground Water Encountered ® —14.5' During Drilling. A
Projsck proposed Impoundment Cell No. 4 Bale of Bering
Goteway Mine  Coultervills, lliinois Merch 15, 2006
Cilent: Project No.
Peabody Energy _
Coulterviile, IHiinols H~-06050

r
1

(1
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Eolqomb_ Fou(?duﬁon 2,445,182 E
ngineering Co.
PD Hox 88 Carbondale, llincis LOG Of BORING ‘l3 549;189 N
Unconfined Compressive Strength {Tons/Sq. Ft.)
1 z 3 4 5 & - 2 . .
Water Comton 170) 3 sl 2| Description of Material
*********** Q-—mmemme e 5l 5 N
Standard W Penetration, Blows/FL. £n. _g' » ?E‘-
& & -
10 20 30 40 50 50 81@| =& | Surface Flevation 523.35
% TTss 4”7 Topsoll R
Gray Mottled Brown Silty CLAY {CL)
. 2iss
3ist
i
- 102188 Brown Mottled Gray CLAY (CL} with
51ss nsand
6t Brown Motiled Gray Sandy CLAY{CL)
G=uuny 7SS B rown Clayey SAND (SC)
— 208438 Brown Sandy CLAY (CL)
4 9lss
Gray Sandy CLAY (CL)
10 ss
2 11ss
] Gray Moftled Brown SHALE
3 12| ss
TVERVE stss

!

40

50

60

70

“Gray SHALE
End of Boring @ —34.0°

Ground Wofer Dota

Ground Water Encountered @ —16.0" During Drilling and Nene Upon Completion.

Profect: proposed Sturry Cell No. 5
Gateway Mine Coulterville, lilinois

Dela of Boring

March 15, 2011

Client:  peabody Energy

St. Louis, Missouri

Project No.
H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb Foundation

Engineering Co,
PO Box 88 Carbondale, lilincis

2445648 E

LOG of BORING 14 549,182 N

Unconfined Compressive Strength (Tons/Sq. FL)

2 3 4 5 [

Water Content (%}

Stondard N Penetration, Blows/Fi.

10 20 30 40 50 B0

Depth in Ffeet

Sample No.

Type Sample

Sampie Distance

Description of Material

Surface Elevation 535.59

4" Topsoil

N

=3

SS

Brown Mottled Gray Silty CLAY (CL)

I

5S

S5

S5

e

ol || [en] ) e [N] |-

st

20

¢

S3

Brown Sandy CLAY {CL)

10

=]

1%

SS

7

12

st

30

13

35

14

st

Gray Sandy CLAY {CL)

At

50

60

70

dk

\Gray SHALE

End of Boring @ —44.0’

Ground Water Delo
Ground Water Encouniered @ -9.0° During Drilling ond @ -14.0" Upon Completion.

Project: Proposed Shurry Csll No. 3 Dats of Boring
Gateway Mine Coulterville, Hlinois March 15, 2011
Cllenf: Peabody Energy Project No,
H-11043

St. Louis, Missouri

Attachment 4.2.2.1
Revised 04/21/2021
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Eoiqomb- Fou&ﬁdaiion 2,444 741 E
ngineering Co.
PO Box 8B Corbondaie, lHinois LOG Of BORENG —1‘5 5481747 N
Uncenfined Comprassive Strength (Tons/Sq. Ft.)
e 4
i 2 3 4 5 [ 5 c . .
Woter Content (5 8] 512/ 8| Description of Material
———————————— L |7 E °
Standard N Penetration, Blows/Ft. -‘Cﬁ. E" @ _g'
o
10 20 307 40 50 60 8|41=1 3| Surface Elevation 514.11
TTss 4" Topsoil
iy Gray Siity CLAY {CL)
2]ss Gray Mottled Brown Silty CLAY (CL)
31st
10 4|ss
= S5ss
BB 6| st
k!
iy EEESwS L]ss Brown—Gray Weathered SHALE
2081331 Brown Molfled Gray SHALE
End of Boring @ —20.0°
30
40
50
60
70

Ground Water Data

Ground Waler Encountered @ —12.0" During Drilling and ® -7.0° Upon Completion.

Preject: proposed Slurry Cell No. 5
Gateway Mine Coulterville, Illinois

Date of Boring
March 18, 2011

Client:  pagbody Energy

St. Louls, Missouri

Projest No.
H—-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Eolqomb_ Foucndclﬂon 2,445 213 E
ngineearing Co.
PO Box 88 Corbondale, IMinois LOG of BORING 16 548,689 N
Unconfined Compressive Strength (Tons/Sq. Ft.)
® g
1 2 3 4 5 6 - < T .
Water Confent (%) sl 2| Description of Material
""""""""""" O-—mmmmmm e Ela E Y
Stondard N Penetration, Blows/Ft, ﬁ E‘ @ g
@ Sl o N
10 20 30 40 50 60 814 | & 3| Surface Flevation 528.10
) TTss 4" Topsoil _
N Gray Motiled Brown Silty CLAY (CL)
2|ss
/ .
N P 3158”1 R own Moltled Gray Silty CLAY {CL)
vi 10p-4{ss Brown Sandy CLAY (CL)
j 4 S|ss
N ; 6ss
- 7|ss
5 e 20-8ss Brown Clayey SILT (ML)
& L 9(ss
- = 10;ss Brown Sandy CLAY (CL)
P P4 11iss
s 3oLl ssk TGy Sty CLAY (CL)
] ] L e o
SEPY ST "\Gray SHALE
End of Boring @ —34.0°
40
50
60
70

Ground Water Data

Ground Water Encountered @ —16.0° During Drilling and @ -29.0' Upon Completion.

Project: proposed Slurry Cell No. 5 Dale of Boring
Gateway Mine Coulterville, Hlinois April 5, 2011
Clienf: Peabody Energy Project Ne.
St. Louis, Missouri H-11043

Attachment 4.2.2.1

Revised 04/21/2021
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Holcomb_ Foundation
Engineering Co.
PO Box 8B Carbondale, lllinois

LOG of BORING 17

2445676 E
548,773 N

Unconfined Compressive Strength {Tons/Sq. Ft.)
[ ] 3
H 2 3 4 5 & % c R .
Woter Comtent () I Description of Maoterial
Z|E|SB
____________ O._‘ﬁ.__.___.____._.. E o '.F, -
Standard N Penetration, Blows/F. £ g, B
5| & .
10 20 10 40 50 60 8|4 | &1 & Surface Elevation 549.10
> ] 4” Topsoil
> ss :
Brown Silty CLAY (CL)
235
™
) 3155 Brown Sandy CLAY (CL)
X 10 4|ss
> Slss
1
Glss
™
D]
HEa 71ss Brown Mottled Gray Sandy CLAY(CL)
8lss with pebbles
= 20
4 9|ss Gray Mottled Brown Sandy CLAY{CL)
v iGlss with pebbles
T 11ss
30 12|ss
Pt 13]ss
J'i 14[ss
B 15| ss
i 40/ 1Blss
K 17 ss
S 18] ss
N 5055 Brown Gray Weathered SHALE
i = 3
50 20w \Gray LIMESTONE
End of Boring @ —54.0°
60,
70

Ground Water Dafa

Ground Woater Encountered @ 19.0" During Drilling and @ -22.0° Upon Completion,

Project; Proposed Slurry Cell No. 5 Daofe of Boring
Gateway Mine Coulterville, lllinois February 25, 2011
Client: Project No.
Peabody Ener rofec
H 44 H-11043

St. Louis, Missouri

Attachment 4.2.2.1

Revised 04/21/2021
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Holcomb Faoundation
Engineering Co.

PO Box 88 Corbondale, Ninois

2444761 E

LOG of BORING 18 548,311 N

Unceontined Compressive Strength {fons/Sq. FL)
® . o
1 2 3 4 5 5 5 £ . . .
Water Contont () 2l .1212| Description of Material
Z|ElB
———————————— O-mmmmmm e — flo|lZ8] o
Standard N Peneiration, Blows/Ft. ﬁ-_ E‘ g _g'
10 20 30 40 50 50 S5|¥ | & v} Surface Elevation 517.93
- TTs3 4" Topsoil
Brown Mottled Gray Siliy CLAY (CL)
2 2155600 Mottled Brown Silly CLAY (CL)
: 358 Gray Mottled Brown Sandy CLAY(CL)
rat 1 4}ss
N
/ S |ss Brown Mottled Gray Sandy CLAY(CL)
] 6|ss
Al I
| 7 ss Brown Mottled Gray Weathered
B|ss SHALE
[t ¢ 120
N > \Gray SHALEK
End of Boring @ -22.0°
30
40
50
60
70

Ground Water Data

Ground Water Encountered @ ~9.0° During Drilling and @ —4.0° Upon Completion.

Frolect: pProposed Slurry Cell No. 5
Gateway . Mine Coulterville, llineis

Defe of Boring
February 28, 2011

Client:  paghody Energy
St. Louls, Missouri

Project No.
H~11043

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb Foundation
Engineering Co.
PO Box 88 Carbendale, lllinois

LOG of

2,445,229 E

BORING 19 548,323 N

Unconfined Compressive Slrength (Tons/Sq. Ft.)
[ ) ]
1 2 3 4 5 6 - £ T f
Woter Content (%) 3|, 2|2| Descriplion of Malerial
*********** O--mm————— =il 8I)
Standard N Peneirgtion, Blows/Ft. fa E-" o E‘
I3 9’.._ o -
10 20 30 X 40 50 50 21 & &3 | Surface Elevation 535,50
] Tlss 4" Topsoil
i Gray Mottled Brown Silty CLAY {CL)
7 2} st
]
| EIET Brown Mottled Gray Siity CLAY {CL)
10 4] st —with_sand
Etes Brown Sandy CLAY (CL)
< LT 6|ss
- 71ss Brown Silty CLAY {CL) with sand
v 20}-8iss
2188 Brown Sandy SILT (ML)
N 10 ss
£= ] 13 ss Groy Sandy CLAY (CL)
B uE z0l12 ss
o0 135Sl Gray SHALE
End of Boring @ —35.0°
40 '
50
60
70

Ground Water Data .
Ground Water Encounfered @ -9.0

During Drilling and @ -6.0" Upon Completion.

Prolect: proposed Slurry Cell No. 5
Gateway Mine Coulterville, Hlinois

Date of Boring

March 16, 2011

Client:

Peabady Energy
St. Louis, Missouri

Project No.
H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Hofcomb Foundation
Engineering Co.
FO Box BB Carbondaole, llinois

LOG of BORING 20

2445680 E
548,318 N

Unconfined Compressive Shrength (Tons/Sq. f1.)

e 3
1 2 3 4 5 5 - . E - .
Water Canfent (%) 3s|2lE Description of Materiat
——————————— O-———————mm = El e § 3
Standard N Penslrotion, Blows/TF. £1 8. _éi
10 26 30 40 sg 50 314 || 4| Surface Elevation 549.87
TS 4" Topsoil
¥ Brown Sitty CLAY (CL)}
2iss
a 3|ss
i
2 10435 "Brown Sandy CLAY (CL)
¥ Slss
B 6(ss
Tlss
81st
i 2
3 9;ss Brown Fine to Medium SAND (SP)
r 10} s Brown Fine to Medium SAND (SP)
] 11] ss with gravel
= 302} 58 Brown Clayey SAND (SC) with grave)
b 13188 Gray Sandy CLAY (CL) with pebbles
|2
14iss
X 15]ss
469 [T8Tss—=""Gray SHALE
End of Boring @ —49.5°
60
70

Ground Water Data

Ground Waler Encountered @ —8.0" During Drilling and @ -8.0" Upon Completion.

Profect progosed Slurry Cell No. 5
Gateway Mine Coulterville, lilinois

Dota of Boring
March 15, 2011

Cllent  pagbody Energy

St. Louis, Missouri

Project No.

H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb Foundation
Engineering Co.
PO Bax 83 Carbondale, lllinois

LOG of BORING 20A

2445673 E
548,316 N

Unconfined Compressive Strength (Tens/Sq. F1.}
1 2 3 4 5 6 - c . .
Water Content (%) %[, 2:2| Description of Material
=z E [
——————————— O-——~mmmmmm- Ela|8la
Standard N Penetration, Elows/Ft. % _g' g _E'
10 20 30 40 50 50 2o & 1a Surface Elevation 549.41
> 4” Topsail
1]ss
Brown Silty CLAY {CL)
2]ss
3lss
X 7
1252 Brown Silly CLAY (CL)} with sand
Siss
Y
6|ss
71ss Brown Sandy CLAY (CL)
T 208188 Brown Motiled Gray Sandy CLAY(CL)
A 3 |ssL"I"p cwn Mottled Gray Sandy CLAY(CL)
] 10;ss with pebbles
(1] = EARTES Gray Mottled Brown Silty CLAY (CL)
. soLl2Ziss with sand pebbles
LT Brown Clayey SAND (SC) with silt
4 13ss
EE=NN N Brown Silty CLAY (CL) with sand
N i and pebbles
:~*\40 14|ss
15: 58 Gray Silty CLAY (CL) with sand and
: 160 st pebbles
T./1st
/51 < FIBISSL=1 Gray SHALE
End of Boring ® -49.5
€0
70

Ground Wafer Dolc

Ground Water Encountered @ ~9.0° During Drilling and @ -5.0" Upon Completion,

Profest: proposed Slurry Cell No. 5 Date of Boring
Gateway Mine Coulterville, lllinois May 9, 2011
Ciient: Peubody Energy Project No.
St. Louis, Missouri H~11043

Attachment 4.2.2.1
Revised 04/21/2021
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Eolqomb. Foucpdc’rion 2,444 787 E
ngineerin 0.
PO Box B8 Car?:ondale, incis LOG Of BOR]NG 'Zl 547,825 N
Unconfined Compressive Strength {Tons/Sq. Fi.}
i 2 3 4 5 6 - g .y .
Woter Confert (%) 8l 212 Description of Material
——————————— O--mmmmm e =N § C;
Stgndard N Penetration, Blows/Ft. £ 2l %
=3
10 26 30 40 50 60 3| @ |21 & Surface Elevation 521.46
s 4" Topsoil
oot Gray Meftled Brown CLAY (CL)
Siss
N 4 /st
10 Brown Mottled Gray Sandy CLAY{(CL)
¥ 5|ss
]
> - 8 5811 g awn Clayey SAND (SC)
= =S uN EEEE LSSl oy~Brown Sandy CLAY (CL)
LT 2o-8lss Gray Fine to Medium SAND (SP)
<160, d1sst=1 Gray SHALE
End of Bering & -22.0°
30
40
50
60
70

Ground Woler Dato

Ground Water Encountered @ ~14.0" During Drilling and @ —10.0° Upor Compiletion.

Project: proposed Slurry Cell No. 5
Gafeway Mine

Coulterviile, fifinois

Date of Boring
March 16, 2011

Chent:  paghody Emergy

St. Louis, Missouri

Projesct No.

H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb Foundation
Engineering Co.
PO Box B8 Corbenduale, linois

LOG of BORING 22

2,445,248 E
547,825 N

Unconfinad Compressive Sirength (Tons/Sq. Fi.)
1 2 3 4 5 B - g — :
Water Content (%) 3 s 2 3 Description of Material
——————————— R T I I S b
Standard N Penairation, Blows/Ft. %_ E » E—
| ol &
10 20 30 40 50 60 S|4 <|a| Surface Elevation 533.60
¥ Tiss 4" Topsoil
’ 2 Gray Mottled Brown Silty CLAY (CL)
- ; 2}ss Brown Mottled Gray Sandy CLAY(CL}
> a 3]s
A - 104158 Brown Sandy CLAY (CL) with
X s Slss pebbles
H K 6]ss Brown Clayey SAND (SC)
T /1ss Brown Mottled Gray Silty CLAY (CL)
»: 8lss with sand
= 20
- 9 1ssL 1 Brown Moftled Gray Silty CLAY (CL)
d 10| 58 with pebbles
. L
y Sz ==NENRNNNEEND L1 ssl1 G ay Silly CLAY (CL) with gravel
e M 3012155« L Gray SHALE
End of Boring @ -30.0°
40
50
60
70

Ground Wefer Data

Ground Water Encountered @ —14.0" During Drilling and @ ~26.0" Upon Completion.

Projeci: Proposed Slurry Cell No. 5 Data of Bering
Gafeway Mine Coulterville, lllinois April 5, 2010
Client: Pecbody Energy Project No,
St. Louis, Missouri H=11043

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb_ Feoundation
Enginsering Co.
PO Box 88 Corbondale, lllincis

LOG of BORING 23

2,445 706 E
547,815 N

Unconfined Compressive Sirength (Tons/Sq. Ft.}

[ g
2 4 - t v - .
: w;er Content (%) 2 8 gl 12j2| Description of Material
__________ o - “1Z21Ei5
“““““““““““““ Elo/g|e
Standard N Penefration, Blows/Fi. £ E’ @ E‘
10 20 30 40 50 60 8138 Surface Elevation 534.76
TTes 4" Topsoil
ST et Gray Mottled Brown Silly CLAY (CL)
- 3iss
! 1 4ist
f S|ss
6iss Gray Mottled Brown Sandy CLAY{CL)
& L {iss Brown Moiiled Gray Sandy CLAY(CL)
20 8iss
9iss G
L ray Moitled Brown to Gray Sandy
L i0]ss CLAY (CL) with pebbles
N 11]ss
T e 17[=s Gray SHALE
30 End of Boring @ ~29.5
40
50
60
70

]

Ground Weter Dato

Ground Water Encountered @ —14.0" During Drilling and @ —15.0" Upon Completion.

Froject: Proposed Slurry Celt No. 5
Gafteway Mine Coulferville, llinois

Oats of Boring
March 15, 2011

tiient:  peabody Energy

St. Louis, Missouri

Project Neo.

H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb Foundation
Engineering Co.
PD Box 88 Carbondale, illinois

2,444 682 E

LOG of BORING 24 547,391 N

Unconfined Compressive Strength (Tons/Sq. F1.)
L 3
1 2 3 4 5 [ = - . 4. .
Woter Camtant (%) Bl 2| Description of Material
———————————— O-—-—=-=---- 3 § 2
Standaord M Penetration, Blows/Ft. %_ :2' g E‘
10 20 30 40 50 60 814 12|4| Surface Elevetion 521.88
v TTss Brown Mottled Gray CLAY (CL}
|
[
: 215807150y Motfled Brown Sifly CLAY (CL)
3| st
)':\ 10 4|ss
5iss Gray Mottled Brown Sandy CLAY(CL)
6}st
e== T L 58 Brown Mottled Gray Sandy CLAY{CL)
= O] 201-8158" Brown—Gray Weathered SHALE
% 3158 "B own Moftled Gray SHALE
ira T{i 5=
£nd of Boring @ -24.5'
30
40
50
60
70
|

Ground Waler Dalo

Ground Water Encounterad @ ~13.0° During Drilling and @ —8.0° Upon Completion.

Project: proposed Slurry Cefl No. 5
Gateway Mine Coulterville, lllinois

Date of Boring
March 16, 2011

Clienk:  pagbody Energy
St. Louis, Missouri

Project Na.

H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Eoiqomb_ Fou(?dqﬁon 2,445 246 E
ngineering Co.
-PQ _Box BB Carbondale, Illinois LOG of BORING '2‘5 547,401 N
Unconfired Compressive Stremgth (Tons/Sq. Ft.)
® 3
1 2 3 4 5 6 " g - .
Woer Confent (35 8 3 2|2 Description of Material
*********** Ormmmmmm e sl § o
Standard N Pensiration, Blows,/Fi. £121 4|8
& & .
10 20 30 40 50 50 5|81 =1& ! Surface Elevation 524.49
= | e 4” Topsoil
Brown Mottled Gray Silty CLAY {CL)
2158l Gr o Siity CLAY {(CL)
< 3|ss
7
1o 4|ss
\ 35S Gray Moltled Brown Sendy CLAY(CL)
6|ss
= - 7/|ss
BWE E”Zg g1ss \Brown Mottled Gray SHALE
£nd of Boring @ -19.5
30 "
Noter 17 Diameter PVC
Piezomater Set in Boring
fo 19’ Desp
40
50
60
70

Ground Wafer Dala

Ground Water Encountered @ -19.0° During Drilling and @ —-9.5° Upon Completion.

Frojecl: proposed Slurry Cell No. 5
Gateway Mine Coulterville, lllinois

Date of Boring

February 28, 2011

Client:  pagbody Energy

St. Louis, Missouri

Project No.

H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Eolqomb_ Fouéwdciion 2445709 E
nginearing Co.
PO Box BB Corbondele, lilinois LOG Of BOR]NG '2'5 547'388 N
Ureconiined Caompressive Strength (Tons/Sq. FR)
e &
1 2z 3 4 3 6 5 = v e .
Water Contert (%) s 2132 Description of Material
——————————— Q-mmmmmmm - £l e § f
Standard N Penetration, Blows/Fi. ‘.E_ _g‘ ® E'
o = R
10 20 30 40 50 50 3| @ | ¥ | 8| Surface Elevatien 527.58
>, TTss 4" Topsoil
Gray Moliled Brown CLAY (CL)
2| st
Q 3158l T Gray CLAY (CL)
Y 10 4 st
X 5:ssLT Gray Metfled Brown Silty CLAY (CL)
2 6158l Gray Sandy CLAY (CL)
< Z138L" I Brown Sandy CLAY (CL)
% EE 9gl-Blss
NEGA FESsk"hGray Motiled Brown SHALE
End of Boring ® -22.0
30
490
50
60
70

Ground Waler Dala

Ground Water Encountered @ —19.0° During Drilling and @ ~17.0° Upon Completion.

Project: proposed Slurry Cell No. 5
Gateway Mine

Coulterville, lllinois

Dale of Boring

March 15, 2011

Clien:  pegbody Energy

St. Louis, Missouri

Project No.

H-11043

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb Foundation
Engineering Co.
PD Box 88 Carbondale, lllinois

LOG of BORING 27

2445012 E
548,069 N

Unconfined Compressive Sirenglh {Tons/Sq. Fi.)
® 3
1 2 3 4 3 [ < c . g .
Water Content () gls 2|3 Description of Material
——————————— O-m e e Elw § f
Stundard N Peneiroilon, Blows/Ft. ﬁ._ g g E—
10 20 30 40 50 60 siw| & a|Syurface Elevation 530.80
] + TTss 4" Topsoil
’ Gray Mottled Brown Silty CLAY (CL)
U 21ss
\ R 31sSL I Brown Silly CLAY (CL)
£ , 104381 Brown Silty CLAY (CL) with
g g 5|ss|.~pebbles
" = Brown Sandy CELAY (CL)
= S8 Brown Sandy CLAY (CL) with gravel
AR Gray Moitled Brown Silfy CLAY (CL)
20 8lss with pebbles
PRI 91ssL 1" 5y Silty CLAY (CL) with pebbies
X 10iss
=8 11iss
= e 3012188 "hark Gray SHALE
L e 13]ss
Pl NEE T 1 COAL
] & 14]ss|7| Gray Silty CLAY (CL)
= R k q
LT oo S [\Gray_SUALE
End of Bering @ —39.0
50
&0
7O

Ground Water Data

Ground Water Encountered @ —15.0" During Drilling and @ —33.0" Upon Complstion.

Project propesed Slurry Cell No. 5 Dote of Boring
Gateway Mine Coultervilte, lllinois April 5, 2010
Clieni: Peabody Energy Project Ne.
St. Louis, Missouri H—11043

Attachment 4.2.2.1
Revised 04/21/2021
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Holcomb Foundation
Engineering Co,
PO Box 88 Carboandcle, llincis

LOG of BORING 28

2445235 E
548,536 N

Uncenfined Cempressive Sirength (Tons/Sq. F1.)
1 2 3 4 5 & = g « e .
Woter Content (%) Bl 22 Description of Material
——————————— O--—rmmmmme - Sl e § -
Stondord N Penetration, Blows/F1. ;‘:& -E-' ® GE-
@ &
10 20 30 40 50 60 814 | & @ | Surface Elevation 529.35
>, TTss 4" Topsoil
. Gray Mottled Brown Silty CLAY {CL]
Zlss Brown Mottled Gray Silty CLAY (CL)
‘1( 3iss
. 4|ss
10 Brown Mottled Gray Sandy CLAT(CL)
o Slss .
S BlssbI"Brown Mottled Gray Silty CLAY {(CL)
e ] 7lss with sand and pebbles
2081551 Gray Silty CLAY (CL) with pebbles
¥ 9iss
~ 10} st
ﬁa,_n___ i1]ss
= 3 45
Sor 30— ik Gray SHALE
13]ss
\Coat
Fireclay SHALE
End of Boring @ —33.0°
40
Note: Redrilled boring fo 26’ deep
50 and pushed a shelby tube from
26—28". Unable to refireve tube
due to dense subsoils bending fube.
60
70

Ground Wafer Dglo

Ground Water Encounfered @ ~8.5" During Drilling and @ -4.0" Upen Complation.

Project: proposed Slurry Cell No. 5 Bate of Boring
Gateway Mine Coulterville, lllinois May 9, 2011
Client:  pgahody Energy Projact No.
St. Louis, Missouri H—11043

Attachment 4.2.2.1
Revised 04/21/2021
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Attachment 4.2.2.1
Revised 04/21/2021

Eo!qomb‘ Fougdoﬂon 2,445,253 E
ngineering Co.
PO Box 88 Carbondale, llinpis LOG Of BORING '2'9 547’611 N
Unconfined Compressive Strength (Tons/Sq. Fi.)
1 2 3 4 s 6 - 2 . . .
Water Comtamt (%) INEE Description of Material
___________ O MEARAE
“l=zldle
Standard N Penefration, Blows/Ft. Ed g' e i 2
il EiE .
10 20 30 40 50 50 o«w|=|v| Syrface Elevation 527.43
Tiss 4”7 Topsoil
ki Gray Moftled Brown Sitly CLAY (CL)
2|ss
3|ss
7 104488 Gray Mottled Brown Scndy CLAY{CL)
Sist
i
A 61ssLT B own Silty CLAY (CL) with pebbles
=5 == 7| st
1 L B[ sf
= 20
Qiss FGray—Brown Weathered SHALE
oVEY Hrodes Gray SHALE
11]re H
End of Boring @ -30.0
40
50
60
70
Ground Water Defa
Ground Water Encountered @ —10.0" During Drilling and @ ~6.0" Upon Completion.
Project: Proposed Slurry Cell No. 5 Late of Boring
Gateway Mine Coulferville, lllinois May 8, 2011
Client: Peabody Energy Project No.
St. Louis, Missouri H-11043
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Holcomb Foundation
Engineering Co.
PO Box 8B Corbondale, iHincis

LOG of BORING 30

2,445,702 E
547,615 N

Uncontined Compressive Strength (Tons/Sq. F1.)
oQ
1 2 3 4 5 & - g e s .
Water Contemt (%) 8 F 213! Description of Material
——————————— e
Standerd N Penetratien, Blows/Ft. £ E‘ o a
el 2 g .
10 20 30 40 50 50 a|9 | =|wv|Surface Elevation 530.69
TTes 4” Topsoil
Gray Mottied Brown Silly CLAY (CL)
2]|ss .
e 3iss
] 10 4|85
ine 5| st
= 1St Brown to Gray Sandy CLAY (CL)
s Brown Mottled Gray Silty CLAY (CL)
= 7 | st with pebbles
t
20 8|s
9 | sf
&67" MOTssL= Gray SHALE
End of Boring @ -24.5
30
40
50
60
70

Ground Woter Dale

Ground Water Encounfered @ —3.5" During Drilling and @ ~5.0° Upon Completion,

Profset proposed Slurry Cell No. 5 Date of Boring
Gateway Mine Coulterville, lilinois May 9, 2011
Client: PEQdeY Energy Project Mo,
St. Louis, Missouri H—-11043
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Attachment 4.2.2.1
Revised 04/21/2021

Drillhole Northing Easting  Surf.Elv. Density  Type Quality
16892C 550534.6 645905.5 499.5 80 111
Description STATE=IL

MINE=0275

CNTY=157

DRILLER=BH

DRILL_DATE=10/26/1991

DRILL_EQUIP=ROT
Strata Bed Depth Elevation Thick. Key Attributes
Clay UNC 0 499.5 41.2 N DESC1=CL
Shale PL 41.2 458.3 3.8 N DESC1=GRY, DESC2=SFT
Sandstone PL 45 454.5 56 N DESC1=GRY
Shale PL 50.6 448.9 22 N DESC1=SDY, DESC2=Limestone, DESC3=STK
Shale PL 52.8 446.7 114 N DESC1=GRY
Limestone PL 64.2 435.3 11.2 N
Shale BFLU 75.4 424.1 85 N DESC1=GRY, DESC2=SFT
Limestone BFLU 83.9 415.6 1N
Shale BFL 84.9 414.6 47 N DESC1=GRY, DESC2=Limestone, DESC3=NOD
Shale BFL 89.6 409.9 05 N DESC1=DRK
Limestone BFL 90.1 409.4 3.6 N
Shale BL 93.7 405.8 85 N DESC1=DRK, DESC2=HRD
Shale BL 102.2 397.3 14 N DESC1=DRK, DESC2=Limestone
Limestone BL 103.6 395.9 6 N
Shale AS 109.6 389.9 19 N DESC1=DRK
Coal 6 1115 388 74 Y
Fire Clay 6FC 118.9 380.6 1.1 N
Shale HGL 120 379.5 2.7 N DESC1=DRK, DESC2=Limestone, DESC3=NOD
Limestone HGL 122.7 376.8 4.8 N DESC1=Shale, DESC2=BDD
Shale HGL 127.5 372 0.8 N DESC1=GRY
Limestone HGL 128.3 371.2 2.7 N DESC1=Shale, DESC2=BDD
Shale 131 368.5 2.7 N DESC1=GRY, DESC2=LC
Sandstone 133.7 365.8 34 N
Shale 137.1 362.4 39 N DESC1=GRY
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Attachment 4.2.2.1
Revised 04/21/2021

Drillhole Northing Easting  Surf.Elv. Density  Type Quality
DH-1 547045 649700 542.5 80 055
Description STATE=IL
MINE=0178
CNTY=157
DRILL_DATE=03/14/1950
Strata Bed Depth Elevation Thick. Key Attributes
SO_UNC UNC 0 542.5 49 N DESC1=CL
Limestone 8 49 493.5 0.83 N
ST 8 49.83 492.67 2.67 N DESC1=SFT
Coal 8 52.5 490 1y
FC PL 53.5 489 85 N
Shale PL 62 480.5 16 N DESC1=GRN
Limestone PL 78 464.5 05 N
Shale PL 78.5 464 6.5 N DESC1=DRK, DESC2=Limestone, DESC3=BND
Shale PL 85 457.5 35 N DESC1=SDY
Shale PL 88.5 454 67.5 N DESC1=DRK
Shale PL 156 386.5 22.17 N DESC1=DRK, DESC2=ST
Sandstone PL 178.17 364.33 1N
Shale PL 179.17 363.33 033 N DESC1=DRK
Shale PL 179.5 363 45 N DESC1=SFT
Sandstone PL 184 358.5 9 N DESCl=Limestone
Shale PL 193 349.5 12 N
Limestone PL 205 337.5 11 N
Shale 7 216 326.5 142 N
Coal 7 217.42 325.08 1y
Fire Clay BFLU 218.42 324.08 8.58 N
Limestone BFLU 227 315.5 35 N
Shale BFL 230.5 312 558 N DESC1=Limestone, DESC2=BND
Limestone BFL 236.08 306.42 3.09 N
Black Shale AS 239.17 303.33 483 N DESC1=BLK
Shale AS 244 298.5 25 N DESC1=Limestone, DESC2=BND
Black Shale AS 246.5 296 25 N DESC1=BLK
Black Shale AS 249 2935 483 N DESC1=BLK
Lost Core ENS 253.83 288.67 3.09 N
Coal 6 256.92 285.58 7.67 Y
Fire Clay 6FC 264.59 277.91 1.58 N
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Drillhole Northing Easting  Surf.Elv. Density  Type Quality
DH-2 551546 649390 516.48 80 055
Description STATE=IL

MINE=0178

CNTY=157

DRILL_DATE=03/14/1950
Strata Bed Depth Elevation Thick. Key Attributes
Clay UNC 0 516.48 18 N DESC1=SD, DESC2=GV
Clay UNC 18 498.48 12 N
Limestone PL 30 486.48 0.08 N
Shale PL 30.08 486.4 27.92 N DESC1=LGT, DESC2=GRY
Shale PL 58 458.48 255 N DESC1=HRD
Limestone PL 83.5 432.98 0.17 N
Shale PL 83.67 432.81 20.5 N DESC1=DRK
Shale PL 104.17 412.31 433 N DESC1=GRY
Shale PL 108.5 407.98 55 N DESC1=DRK, DESC2=ST
Sandstone PL 114 402.48 95 N DESC1=Limestone
Shale PL 1235 392.98 1192 N DESC1=BND
Limestone_PL PL 135.42 381.06 9.83 N
Black Shale 145.25 371.23 242 N DESC1=BLK
Coal 147.67 368.81 166 Y
Fire Clay BFLU 149.33 367.15 6.67 N
Limestone BFLU 156 360.48 3.17 N
Limestone BFL 159.17 357.31 3.83 N DESC1=Shale
Limestone BFL 163 353.48 3.17 N
Shale CL 166.17 350.31 4.16 N DESC1=DRK
Limestone CL 170.33 346.15 1.84 N
Shale BL 172.17 344.31 1.58 N DESC1=HRD
Limestone BL 173.75 342.73 8.25 N
Black Shale AS 182 334.48 3.17 N DESC1=BLK
Coal 185.17 331.31 6.5 Y
Fire Clay 6FC 191.67 324.81 133 N

Attachment 4.2.2.1
Revised 04/21/2021
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Attachment 4.2.2.1
Revised 04/21/2021

Drillhole Northing Easting  Surf.Elv. Density  Type Quality
DH-21 549879 647823 514.27 80 055
Description STATE=IL

MINE=0178

CNTY=157

DRILL_DATE=12/01/1965
Strata Bed Depth Elevation Thick. Key Attributes
Clay UNC 0 514.27 2333 N
Shale LONL 23.33 490.94 11.17 N DESC1=SFT, DESC2=GV
Shale LONL 34.5 479.77 82.17 N DESC1=MED, DESC2=HRD, DESC3=GRY
Limestone LONL 116.67 397.6 433 N DESC1=HRD
Shale_LONL LONL 121 393.27 1.83 N DESC1=GRY, DESC2=LMY
Limestone LONL 122.83 391.44 0.83 N DESC1=HRD
Shale PL 123.66 390.61 11.83 N DESC1=GRY, DESC2=LMY
Limestone PL 135.49 378.78 95 N DESC1=HRD
Shale 7 144.99 369.28 15 N DESC1=DRK, DESC2=GRY
Shale 7 146.49 367.78 3.17 N DESC1=GRY
Coal 7 149.66 364.61 233 Y
Fire Clay BFLU 151.99 362.28 3.25 N DESC1=GRY
Shale BFLU 155.24 359.03 3.08 N DESC1=GRY, DESC2=LMY
Limestone BFLU 158.32 355.95 25 N DESC1=HRD
Shale BFL 160.82 353.45 6.5 N DESC1=GRY, DESC2=LMY
Limestone BFL 167.32 346.95 233 N DESC1=HRD, DESC2=GRY
Shale CL 169.65 344.62 433 N DESC1=SFT, DESC2=DRK, DESC3=GRY
Limestone CL 173.98 340.29 3N DESC1=HRD
Coal IN 176.98 337.29 033 Y
Shale BL 177.31 336.96 0.92 N DESC1=SFT
Limestone BL 178.23 336.04 3.25 N DESC1=HRD, DESC2=DRK, DESC3=GRY
Shale AS 181.48 332.79 0.67 N DESC1=SFT, DESC2=GRY
Slate AS 182.15 332.12 1.67 N DESC1=HRD, DESC2=BLK
Shale ENS 183.82 330.45 2 N DESC1=GRY
Coal 6 185.82 328.45 7Y
Fire Clay 6FC 192.82 321.45 1.17 N
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Attachment 4.2.2.1
Revised 04/21/2021

Drillhole Northing Easting  Surf.Elv. Density  Type Quality
DHCELLS 549572.1 648196.5 512.93 80 111
Description STATE=IL
MINE=0173
CNTY=157
DRILLER=JOS
DRILL_DATE=07/20/2011
DRILL_EQUIP=ROTA
DRILL_CO=MAG
Strata Bed Depth Elevation Thick. Key Attributes
Clay UNC 0 512.93 18 N DESC1=SLY, DESC2=SDY, DESC3=TAN
Silt UNC 18 494.93 8 N DESC1=WIT, DESC2=GV, DESC3=RBRN
Sandstone PL 26 486.93 10 N
Shale PL 36 476.93 38 N
Shale PL 74 438.93 2 N
Shale PL 76 436.93 17 N
Shale PL 93 419.93 5N
Shale PL 98 414.93 16 N
Claystone PL 114 398.93 2 N
Claystone PL 116 396.93 13 N DESC1=LMY, DESC2=SDY, DESC3=MGY
Claystone PL 129 383.93 12 N
Claystone PL 141 371.93 3N DESC1=LMY, DESC2=SDY, DESC3=MGY
Limestone PL 144 368.93 8 N
Fire Clay 7 152 360.93 1N
Black Shale 7 153 359.93 2 N
Coal 7 155 357.93 27 Y
Claystone BFLU 157.7 355.23 6.3 N
Claystone BFLU 164 348.93 2 N DESC1=LMY, DESC2=SDY, DESC3=MGY
Limestone BFLU 166 346.93 1N
Claystone BFL 167 345.93 7 N DESC1=LMY, DESC2=SDY, DESC3=MGY
Limestone BFL 174 338.93 2.8 N
Shale CL 176.8 336.13 44 N
Limestone CL 181.2 331.73 2 N
Shale BL 183.2 329.73 21 N
SandstoneH BL 185.3 327.63 1.7 N DESC1=LMY, DESC2=MAS, DESC3=MGY
Limestone BL 187 325.93 6.2 N
Black Shale AS 193.2 319.73 26 N
Coal 6 195.8 317.13 6.8 Y
Claystone 6FC 202.6 310.33 0.1 N
Claystone 6FC 202.7 310.23 1.2 N DESC1=LMY
Limestone HGL 203.9 309.03 36 N
Claystone 207.5 305.43 3.4 N DESC1=LMY, DESC2=SDY, DESC3=MGY
Limestone 210.9 302.03 1.8 N
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Attachment 4.2.2.1
Revised 04/21/2021

Drillhole Northing Easting  Surf.Elv. Density  Type Quality
GWN-04E 554542.7 656854.9 561.13 82 111
Description STATE=IL
MINE=0173
CNTY=157
DRILLER=JOE
DRILL_DATE=03/23/2010
DRILL_EQUIP=60B
DRILL_CO=MAG
Strata Bed Depth Elevation Thick. Key Attributes
Clay UNC 0 561.13 12 N DESC1=SLY, DESC2=SDY, DESC3=TAN, DESC4=BUF
Clay PL 12 549.13 2N DESC1=RED, DESC2=BRN, DESC3=FIN
Clay PL 14 547.13 3N DESC1=SDY, DESC2=RED, DESC3=BRN
Clay PL 17 544.13 3N
Shale PL 20 541.13 15 N DESC1=MED, DESC2=GRY, DESC3=SS, DESC4=STK
Shale PL 215 539.63 41 N DESC1=SDY, DESC2=MED, DESC3=GRY, DESC4=SS, DESC5=STK
Shale PL 25.6 535.53 3N DESC1=SDY, DESC2=ITB, DESC3=MED, DESC4=GRY
Shale PL 28.6 532.53 254 N DESC1=SDY, DESC2=MED, DESC3=GRY
Shale PL 54 507.13 2N
Shale PL 56 505.13 323 N DESC1=SDY, DESC2=MED, DESC3=GRY
Shale PL 88.3 472.83 48 N DESC1=SDY, DESC2=MED, DESC3=GRY, DESC4=SI, DESC5=NOD
Shale PL 93.1 468.03 0.7 N DESC1=LMY, DESC2=SDY, DESC3=SH, DESC4=WIT, DESC5=FOS
Shale PL 93.8 467.33 32 N DESC1=DGY
De Graff Coal PL 97 464.13 1N
Claystone PL 98 463.13 26 N DESC1=SDY, DESC2=MGY
Claystone PL 100.6 460.53 85 N DESC1=LMY, DESC2=SDY
Shale PL 109.1 452.03 14 N DESC1=SDY, DESC2=MGY, DESC3=SI, DESC4=NOD
Shale PL 110.5 450.63 88 N DESC1=SDY, DESC2=MGY
Shale PL 119.3 441.83 6.2 N DESC1=SDY, DESC2=MGY, DESC3=WIT, DESC4=SS, DESC5=STK
Shale PL 125.5 435.63 44 N DESC1=SDY, DESC2=MGY, DESC3=SS, DESC4=LIME, DESC5=NOD
Shale PL 129.9 431.23 05 N DESC1=SHY, DESC2=MGY, DESC3=FOS
Shale PL 130.4 430.73 62 N DESC1=SDY, DESC2=MGY
Shale PL 192.4 368.73 115 N DESC1=SDY, DESC2=MGY, DESC3=WIT, DESC4=SI, DESC5=NOD
Shale PL 203.9 357.23 05 N DESC1=LMY, DESC2=SDY, DESC3=DGY, DESC4=WIT, DESC5=FOS
Claystone PL 204.4 356.73 05 N DESC1=MGY, DESC2=WIT, DESC3=SH, DESC4=STK
Claystone PL 204.9 356.23 14 N DESC1=MGY
Claystone PL 206.3 354.83 36 N DESC1=LMY, DESC2=SDY, DESC3=MGY, DESC4=LIME, DESC5=NOD
Claystone PL 209.9 351.23 42 N DESC1=SDY, DESC2=MGY
Claystone PL 214.1 347.03 03 N DESC1=SDY
Underclay PL 2144 346.73 31N DESC1=MGY
Claystone PL 217.5 343.63 33 N DESC1=RED, DESC2=BRN
Claystone PL 220.8 340.33 25 N DESC1=LMY, DESC2=SDY
Claystone PL 2233 337.83 45 N DESC1=LMY, DESC2=SDY, DESC3=MGY, DESC4=LIME, DESC5=NOD
Sandy Shale PL 227.8 333.33 19 N DESC1=SH, DESC2=ITB, DESC3=MGY
Shale PL 229.7 331.43 33 N DESC1=LMY, DESC2=SDY, DESC3=MGY, DESC4=LIME, DESC5=NOD
Shale PL 233 328.13 0.5 N DESC1=SDY, DESC2=DGY, DESC3=WIT, DESC4=SS, DESC5=STK
Claystone PL 2335 327.63 6.8 N DESC1=SDY, DESC2=MGY
Limestone_PL PL 240.3 320.83 10 N
Claystone 7 250.3 310.83 05 N DESC1=SDY, DESC2=MGY
Claystone 7 250.8 310.33 1.3 N DESC1=DGY
Coal 7 7 252.1 309.03 13 Y
Shale BL 253.4 307.73 1.7 N DESC1=SDY, DESC2=MGY
Claystone BL 255.1 306.03 7.4 N DESC1=LMY, DESC2=SDY, DESC3=MGY, DESC4=LIME, DESC5=NOD
Limestone BL 262.5 298.63 4 N DESC1=CL, DESC2=BND
Claystone BL 266.5 294.63 38 N DESC1=LMY, DESC2=SS, DESC3=MGY, DESC4=LIME, DESC5=NOD
Limestone BL 270.3 290.83 17 N DESC1=SHY
Shale BL 272 289.13 05 N DESC1=LMY, DESC2=SDY, DESC3=MGY
Limestone BL 272.5 288.63 15 N
Claystone BL 274 287.13 0.6 N DESC1=SDY, DESC2=MGY
Shale BL 274.6 286.53 35 N DESC1=SDY, DESC2=DGY
Shale BL 278.1 283.03 0.7 N DESC1=SDY, DESC2=DGY, DESC3=FOS
Limestone BL 278.8 282.33 1.2 N DESC1=SHY, DESC2=WIT, DESC3=FOS
Shale BL 280 281.13 7.7 N DESC1=SDY, DESC2=DGY, DESC3=WIT, DESC4=FOS
Shale BL 287.7 273.43 47 N DESC1=LMY, DESC2=SDY, DESC3=MGY, DESC4=WIT, DESC5=FOS
Shale 6 292.4 268.73 0.1 N DESC1=SDY, DESC2=DGY, DESC3=WIT, DESC4=CO, DESC5=STK
Coal 6 6 292.5 268.63 6.8 Y
Underclay 6FC 299.3 261.83 16 N DESC1=MGY
Claystone 300.9 260.23 04 N DESC1=LMY, DESC2=SDY, DESC3=MGY, DESC4=LIME, DESC5=NOD
Limestone 301.3 259.83 55 N
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PEABODY COULTERVILLE MINING, LLC.
Evansville, Indiana
PERMIT NO.: 426 MINE NAME: GATEWAY MINE
SCALE: SHOWN BELOW QUADRANGLE: COULTERVILLE, TILDEN 7.5 MIN USGS QUADRANGLES
530 530 DRAWN BY: DEM DESCRIPTION: RANDOLPH COUNTY, ILLINOIS
DATE: 0412172021 T.4S.-R.5W.SECS. 16, 21
520 520 UNCONSOLIDATED CROSS-SECTION
A-A' & B-B'
(HYDROGEOLOGIC INFORMATION)
510 510
- TOPSOIL
500 500
- SILTY CLAY
490 490 - SANDY CLAY
SAND
480 480 - SAND WITH GRAVEL
- CLAYEY SAND
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
- WEATHERED SHALE
Vertical Scale: 1"=10'
Horizontal Scale: 1"=100"'
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EAONU reABODY COULTERVILLE MINING LLC.
EIENERGY Coulterville, Illinois
PERMIT NO.: #426 MINE NAME: GATEWAY MINE
SCALE: 1" =300’ QUADRANGLE: COULTERVILLE, TILDEN 7.5 MIN. QUADRANGLES
DRAWN BY: JSB DESCRIPTION: RANDOLPH COUNTY, ILLINOIS
530 DATE: REVISED 04-21-2021 T.4S.-R.5W. SEC'S: 16, 21
ATTACHMENT 4.2.2.3 SUPPLEMENTAL MAP
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GENERAL INFORMATION HYDROGEOLOGIC
INFORMATION
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OVERBURDEN CORE ACID BASE ANALYSIS
GWN-04E
Tons CaCO3 Equiv. Per 1000 tons Material
Bot. .

Description Top Depth Thick. NNP = NP - AP Weighted NNP

Depth (ft) (ft) g

(fv) Amt Amt
Amt Needed Excess Amt Needed Excess

shale 20 215 15 -7.5 -11.25
shale 21.5 23.55 2.05 24.06 49.32
shale 23.55 25.6 2.05 39.34 80.65
shale 25.6 28.6 3 29.37 88.11
shale 28.6 31.7 3.1 24.5 75.95
shale 31.7 34.8 3.1 26.76 82.96
shale 34.8 37.9 3.1 23.22 71.98
shale 37.9 40.95 3.05 23.04 70.27
shale 40.95 44 3.05 28.83 87.93
shale 44 47.3 3.3 2412 79.60
shale 47.3 50.6 3.3 26.97 89.00
shale 50.6 56 5.4 21.59 116.59
shale 56 59.23 3.23 23.46 75.78
shale 59.23 62.46 3.23 20.49 66.18
shale 62.46 65.69 3.23 15.17 49.00
shale 65.69 68.92 3.23 14.11 45.58
shale 68.92 72.15 3.23 19.05 61.53
shale 72.15 75.38 3.23 26.97 87.11
shale 75.38 78.61 3.23 26.15 84.46
shale 78.61 81.84 3.23 28.6 92.38
shale 81.84 85.07 3.23 24.62 79.52
shale 85.07 88.3 3.23 27.21 87.89
shale 88.3 90.7 24 38.32 91.97
shale 90.7 93.1 24 31.79 76.30
shale 93.1 93.8 0.7 139.91 97.94
shale 93.8 97 3.2 -82.83 -265.06
De Graff
Coal 97 98 1 -54.21 -54.21
claystone 98 100.6 2.6 8.77 22.80
claystone 100.6 103.4 2.8 18.38 51.46
claystone 103.4 106.2 2.8 11.83 33.12
claystone 106.2 109.1 2.9 13.87 40.22
shale 109.1 112.5 34 21.91 74.49
shale 112.5 115.9 34 8 27.20
shale 115.9 119.3 34 24.33 82.72
shale 119.3 122.4 3.1 42.55 131.91
shale 122.4 125.5 3.1 90.63 280.95
shale 125.5 127.7 22 10.36 22.79
shale 127.7 129.9 22 22.48 49.46
shale 129.9 130.4 0.5 322.52 161.26
shale 130.4 133.5 3.1 12.09 37.48
shale 133.5 136.6 3.1 24.72 76.63
shale 136.6 139.7 3.1 20.3 62.93
shale 139.7 142.8 3.1 20.85 64.64

Table continues following page
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GWN-04E
. — i Tons CaCO3 Equiv. Per 1000 tons Material
A o} ick. = - i
Description Depthp(ft) D((;}Ft,)th 10 NNP = NP A:mt Weighted NNPAmt
Amt Needed Excess Amt Needed Excess

shale 142.8 145.9 3.1 11.42 35.40
shale 145.9 149 3.1 21.55 66.81
shale 149 152.1 3.1 28.12 87.17
shale 152.1 155.2 3.1 11.66 36.15
shale 155.2 158.3 3.1 0.63 1.95
shale 158.3 161.4 3.1 2.64 8.18
shale 161.4 164.5 3.1 15.51 48.08
shale 164.5 167.6 3.1 22.75 70.53
shale 167.6 170.7 3.1 13.94 43.21
shale 170.7 173.8 3.1 20.88 64.73
shale 173.8 176.9 3.1 17.75 55.03
shale 176.9 180 3.1 22.97 71.21
shale 180 183.1 3.1 15.84 49.10
shale 183.1 186.2 3.1 22.06 68.39
shale 186.2 189.3 3.1 31.41 97.37
shale 189.3 192.4 3.1 31.78 98.52
shale 192.4 195.2 2.8 18.46 51.69
shale 195.2 198.1 2.9 13.06 37.87
shale 198.1 201 2.9 36.19 104.95
shale 201 203.9 2.9 30.83 89.41
shale 203.9 204.4 0.5 115.17 57.59
claystone 204.4 204.9 0.5 269.01 134.51
claystone 204.9 206.3 1.4 11.1 15.54
claystone 206.3 209.9 3.6 187.79 676.04
claystone 209.9 212.2 2.3 44.13 101.50
claystone 212.2 2144 2.2 41.9 92.18
underclay 2144 217.5 3.1 6.75 20.93
claystone 217.5 220.8 3.3 66 217.80
claystone 220.8 223.3 2.5 60.43 151.08
claystone 223.3 225.5 2.2 19.39 42.66
claystone 225.5 227.8 2.3 40.01 92.02
sandy shale 227.8 229.7 1.9 48.86 92.83
shale 229.7 233 3.3 16.35 53.96
shale 233 233.5 0.5 65.67 32.84
claystone 233.5 236.9 34 4.72 16.05
shale 236.9 240.3 34 0.35 1.19
limestone 240.3 243.6 3.3 811.73 2678.71
limestone 243.6 246.9 3.3 829.6 2737.68
limestone 246.9 250.3 34 895.18 3043.61
claystone 250.3 250.8 0.5 134.21 67.11
claystone 250.8 252.1 1.3 13.09 17.02
Coal-7 252.1 253.4 1.3 -126.69 -164.70

shale 253.4 255.1 1.7 -8.9 -15.13

claystone 255.1 257.5 24 226.03 542.47
claystone 257.5 260 2.5 130.46 326.15




OVERBURDEN CORE ACID BASE ANALYSIS (Continued)

Attachment 4.3.3.1

Revised 04/21/2021

Page 3 of 7

GWN-04E
Tons CaCO3 Equiv. Per 1000 tons Material
o Top G Thick. NNP = NP - AP Weighted NNP
Description Debth (it Depth ft elghte
pth (1) (ft) (f Amt Amt Amt
Needed Excess Amt Needed Excess

claystone 260 262.5 25 18.34 45.85
limestone 262.5 264.5 2 433.68 867.36
limestone 264.5 266.5 2 649.49 1298.98
claystone 266.5 270.3 3.8 731.8 2780.84
limestone 270.3 272 1.7 418.74 711.86
shale 272 2725 0.5 346.17 173.09
limestone 2725 274 1.5 845.84 1268.76
claystone 274 274.6 0.6 341.45 204.87
shale 274.6 278.1 35 -96.32 -337.12
shale 278.1 278.8 0.7 344.14 240.90
limestone 278.8 280 1.2 868.01 1041.61
shale 280 282.5 25 346.39 865.98
shale 282.5 285.1 2.6 407.17 1058.64
shale 285.1 287.7 2.6 204.5 531.70
shale 287.7 289.8 2.1 411.67 864.51
shale 289.8 292.5 2.7 446.03 1204.28
Coal-6 292.5 299.3 6.8* 0.47*
underclay 299.3 300.9 1.6 35.75 57.20
shale 300.9 301.3 5.9 448.07 2643.61

Total 280 -376.45 13125.86 -847.46 31365.27

Note

*Coal-6 not included in NNP calculations because it will be mined and removed.
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OVERBURDEN CORE PROVENANCE SUMMARY
Core No. Sample Collector | Collection Date Analytical Laboratory Lab Report Date C&Iéfrc]:ggn
GWN-04E Magnum Dirilling 03-23-10 Standard Labs, Freeburg, IL 06-11-10 rotary core

SAMPLE ANALYTICAL METHODS

Parameter Analytical Method
paste pH EPA-600/2-78-054 3.2.2
total sulfur ASTM D4239C
pyritic sulfur ASTM D2492

potential acidity

— EPA-600/2-78-054 1.3.1
net neutralization
neutralization potential EPA-600/2-78-054 3.2.3
moisture at saturation EPA-600/2-78-054 3.2.18
TDS EPA-600/2-78-054 3.2.18 mod
calcium
[LELLeL EPA-600/2-78-054 3.2.19
sodium
SAR
iron
manganese EPA-600/2-78-054 3.2.19 mod

aluminum
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STANDARD LABORATORIES,INC.
8451 River King Drive, Freeburg, llinois 62243 (618) 539-5836
MINE: 1825 - COULTERVILLE COAL CO.,LLC
CCRE NO: GWN-Q4F
ATE CORED: 03/18/10
DA £ REPORTED: 06/11/10
UPDATED: 09/23/10 *0RY BASIS
Page 1 of 3 TONS CACO3 EQUIY. ?er 1000
TONS MATERIAL PARTICLE SIZE
600/2-78-054
Method==> 21a|D4239 (02492 2540C [600/2- ASAR9
Total*| Pyr.* Amount |Amount fAmount |Amount | P.Ext.|78-054
Paste!Sulfur|Sulfur Reqd. |Present [Needed |Excess | T0S Sand| Silt| Clay
Lithology | Leb No. | Depth | pH | % 4 From S| (Titr.) mg/1 | FIZL ¥ i j
S0 100501001 0.00 6.6 0.04 0.04 1.25  5.29 4.04
50 100501002 6.00 6.7 0.05 0.05 1.5 3.87 2.31
S0 100501003 12.00 8.0 (.14 (.14 438 7.6l 3.3
SH 100501004 20.00 8.0 0.57 0.5 17.81 10.31  7.50
SH 100501005  21.50 7.9 (.35 0.3 10,94 35.00 24.06
SH 100501006  23.55 7.9 (.26 (.2 8.13 47.47 39.34
SH 100501007 25.60 7.7  0.67 0.59 18.44  47.81 29.37
SH 100501008  28.60 8.0 0.32 0.3 10.00  34.50 24.50
SH 100501009 31.70 8.3  0.13 0.13 4.06  30.82 26.76
SK 100501010 34,80 8.3  0.10 0.10 3.13  26.35 23.22
SH 100501011 37.90 8.3  0.10 0.10 313 26.17 23.04
SH 100501012 40.95 8.5 0.12 0.10 3.1331.9 28.83
SH 100501013 44,00 8.7 0.14 0.14 4,38 28.50 24.12
SH 100501014 47.30 8.7 0.10 0.10 313 30.10 26.97
SH 100501015 50,60 8.8 0.10 0.10 313 4.2 21.59
SH 100501016 56.00 8.8  0.11 0.1l .44 26.90 23.46
SH 100501017 59.23 8.9  0.09 0.09 2.81  23.%0 20.49
SK 100501018 62.46 8.9 012 012 375 18.92 15.17
SH 100501019** 65.69 8.7  0.14 0.14 4.38  18.49 14.11
SH 100501020 FB 9 8.8 0.15 0.15 4.69 23.74 19.05
SH 100501021 1215 8.4 012 0.12 375 30.72 26.97
SH 100501022 75.38 8.5 0.14 0.14 4.38 30.53 26.15
SH 100501023 78.61 8.5 0.13 0.13 4.06 32.66 28.60
SH 100601024  81.84 8.7  0.11 0.11 144 28.06 24.62
SH 100501025 85.07 8.7 Q.11 0.1l 344 30.65 21.21
SH 100501026  £8.30 8.8 0.16 0.16 5.00 43.32 38.32
SH 100501027 90.70 8.7 1.09 1.03 32.19  63.98 31.79
SH 100501028 93.10 8.3  2.30 2.02 63.13 203.04 139.91
SH 100501029 93.80 6.3 4.6 2.9 90.94 8.1l 82.83
€0 100501030 97.00 6.5 3.95 2.15 67.19 12.98 54.21
(S 100501031 98.00 B.7 1.28 1.27 39.69  48.46 8.77 7.0 53.2 139.8
(S 100501032 100.60 9.2 0.5 0.57 17.81  36.19 18.38
(S 100501033 103.40 8.2  0.27 0.27 3.44  20.27 11.83
(S 100501034 106.20 5.3  0.03 0.03 0.94 14.81 13.87
SH 100501035 109.10 9.1  0.14 0.14 4.38  26.29 21.91
SH 100501036 112.50 8.9 0.48 0.48 15.00  23.00 8.00
SH 100501037 115.90 5.2 0.11 0.1l 3.4 2717 24.33
SH 100501038 11930 B.3  1.09 1.07 33.44  75.99 42 .55
SH 100501039 122.40 8.7 0.66 0.65 20.31 110.94 90.63

*¥* LAB NO.100501019 DEPTH- CHANGED FROM 62.46 T0 65.69 DUE TO TYPO.
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STANDARD LABORATORIES, INC.
8451 River King Drive, Freeburg, linois 62243 (618) 539-5836
MINE: 1825 - COULTERVILLE COAL €0..LLC
CORE NO: GWN-04€
DATE CORED: 03/18/10
DATE REPORTED: 06/11/10
*DRY BASIS
Page 2 of 3 TONS CACO3 EQUIV. ?er 1000
TONS MATERIAL PARTICLE SIZE
600/2-78-054
Method==> 21a| 04239 102492 2540C 1600/2- ASA#Y
Totel* er * Amount |Amount [Amount |Amount | P.Ext.|78-054
Paste|Sulfur|Sulfur Reqd. [Present|Needed |Excess | T0S Sand| Silt| Clay
Lithology | Lab No. | Depth | pH | % ¥ From S|(Titr.) mg/1 | FliZ ¥ H 2
SH 100501040 125.50 8.2 1.09 1.03 32.19  42.55 10.36
SH 100501041 12770 8.4  0.63 (.63 19.69 42,17 22 .48
SH 100501042 129.90 8.6  0.51 (.51 15.94 338.46 322.52
SH 100501043 130.40 9.2 0.61 0.61 19.06 31.15 12.09
SH 100501044 133.50 9.2 0.42 (.42 13.13  37.85 .72
SH 100501045 136.60 9.1  0.34 (.34 10.63  30.93 20.30
SH 100501046 139.70 9.2 0.41 0.4] 12.81  33.66 20.85
SH 100501047 142.80 9.0 (.45 (.45 1406 25.48 11.42
SH 100501048 145.90 9.2 0.19 (.19 5.94  27.49 21.55
SH 100501049 149.00 9.2 0.18 (.18 5.63  33.75 28.12
SH 100501050  152.10 9.1  0.33 0.33 10,31 21.97 11.66
SH 100501051 155.20 9.2 (.67 (.67 20.94  21.57 0.63
SH 100501052  158.30 9.3  0.64 (.54 20.00 22.64 2.64
SH 100501053  161.40 9.2 0.31 0.3l 9.6% 25.20 15.51
SH 100501054 164.50 9.2 (.17 0.17 5.31 28.06 22.75
SH 100501055 167.60 9.2 0.20 0.20 6.25 20.19 13.94
SH 100501056 170.70 9.2 .17 0.17 5.31 26.19 20.88
SH 100501057 173.80 9.2 (.18 (.18 5.63 23.38 17.75
SH 100501068  176.90 9.2 0.11 0.1l 3.44 0 26.41 22.97
SH 100501059 180.00 9.2 0.24 0.2 7.50 23.34 15.84
SH 100501000  183.10 9.2 (.11 0.11 3.44 2550 22.06
SH 100501061 186.20 9.0 0.23 0.23 71.19  38.60 3141
SH 100501062  189.30 9.1 0.22 10.22 6.88 38.66 31.78
SH 100501063 192.40 9.2 0.27 0.27 8.44  26.90 18.46
SH 100501064 19520 9.2 0.32 0.3 10.00 23.06 13.06
SH 100501065 198.10 8.9 0.21 0.2 b.56 42.75 - 36.19
SH 100501066 201.00 9.1  0.22 0.2 6.88 37.71 30.83
SH 100501067 203.90 9.2 0.30 0.30 9.38 124.55 115.17
(S 100501068  204.40 9.2 0.19 0.19 5.94 274.95 269.01
(Y 100501069 204.90 9.6  0.16 0.1 5.00 16.10 11.10
(S 100501070 206.30 9.4  0.12 0.11 3.44 19123 187.79
(S 100501071 209.90 9.4  0.05 0.05 1.56  45.69 4413
€S 100501072 212.20 9.5 0.04 0.04 1.25 43.15 41.90
uc 100501073 214.40 9.8 0.13 0.13 4.06 10.81 6.75
(S 100501074 217.50 9.6  0.08 (.08 2.50  68.50 66.00
(S 100501075  220.80 9.6  0.04 0.0 1.25 61.68 60.43
(s 100501076 223.30 9.6  0.04 (.04 1.25  20.64 19.39
(s 100501077 225.50 9.5 0.04 .04 1.25 41.26 40.01
5S-SH 100501078 227.80 9.4 0.02 0.02 0.63 49.49 48.86
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8451 Rwver King Drive, Freeburg, linois 62243 (618) 539 5836
MINE: IF‘H WMFRVEL[_E COAL C0.,LLC
CORE NO: G- 04
DATE CORED: JJfLBI (
DATE REPGR?E&: O6/11/10
*ORY BASIS
Page 3 of 3 TONS CACO3 EQUIV, ?er 1000
TONS MATERTAL PARTICLE SIZE
j 600/2-78-054
Methoge=> g 21304739 {02492 2540C 1600/2- ASA#Y
; Total* P{r.* Anount (Amount |Amount |Amount | P.Ext. |78-054
| Paste|Sulfur|Sulfur Reqd. |Present |Needed |Excess | T0S Sand] Siltf Clay
Lithoogy | Lab No. | Depth | pH | % i From S{(Titr.) mg/l | FI2Z | % | % | &
SH 100501079 229.70 9.4 0.03  0.03 0.9 17.29 16.35
SH 100501080 233.00 9.1 0.09 .09 261 68.48 65.67
(S IGUJOIUSJ 3350 9.4 0.09 0.09 281 7.5 4.72
(S 100501082 236.90 9.6 0.15 0.15 4.69 5.0 0.35
LS 100501083 240.30 9.2 0.02 0.0 0.63 812.3 8173
LS 10050108¢ 243,60 9.2 0,03 0.03 0.94 830.54 829.60
LS 100501085 246.90 8.8 0.04 0.04 1.25 8%.43 §95.18
(3 100501086  250.30 8.9 0.62 0.%9 18.44 152.65 134.21
(S 100501087 250,80 8.7 0.66 0.58 18.13 3.2 13.09
(0 100501088 262.10 6.0 6.8 4.23 132,19 550 126.69
(S 100501089 253.40 7.4 076 057 17.81  8.91  8.90 M7 B 105
(5 100501090 286.10 9.2 1.48 1.3 41.88 267.91 226.03
(S 100501091 257.50 9.8 0.91 0.9 28.44 158,90 130,48
(S 100501 042 6000 9.8 0.9 0.9 29.06  47.40 8.4
LS 100501093 262.50 9.7 0.48 .48 15.00 448.58 433.68
LS 100501094 264.50 9.5 0.30 .30 9.38 650.87 649.49
(8 1005010% 266,50 9.5 0.20 .20 6.25 738.05 731.80
LS 10050109 270.30 9.6 1.40 1.38 43.13 46l1.87 4874
SH 100501097 272.00 9.5 110 1.09 34.06 360.23 346.17
LS 100501098 272.50 9.5 0.0 0.10 .13 848,97 845.84
(S 100501099 21400 9.5 101 0.9 29.69 37114 U145
Sk 100501100 274.60 8.8 4,34 3.8 120.63 2431 96.32
SK 100501101 278.10 9.1 0.97 0.8 2.8 311.9 34414
LS 100501102 278.60 9.4 0.18 0.18 5.63 813.64 868. 01
SH 100501103 280.00 8.9 1.3 1.2 38.13 384.52 346.39
SH 100501104 282.50 8.6 141 1.M 41.88 449,05 407.17
Sh 100501105 28510 8.8 1.8 1.77 %.31 259.81 204.50
SH lﬂu%ﬂ‘luﬁ 8170 8.8 142 1.2 40.31 451.98 411.67
Sk 100501107 289. 8F g.7 L3 113 35.31 48134 445,03
(0 100501 1“6 29050 1.0 2.89 0.4 1500 15.4] (.47
I 100501109 299.30 7.8 2.18 2.03 6.4 99.19 3.75 7.9 573 48
(S 100501110 300.90 8.6 0.9 0.8 26.56 474,63 445.07

Respectfully Submitted by:___4§!§§§§5§;§;;2f2225;> s
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COULTERVILLE COAL COMPANY, LLC Report Date:  571/2015 1:50:06 PM

GATEWAY MINE Sample ID 201501322-001

P.0. BOX 369 P.O. #

COULTERVILLE, 1l 62237

ATTN: GRADY WHITE

Remark: Slurry Selids Only

1825
GW GCP

TEST Result UNITS METHOD D.F. MDL DATE TIME TECH
Net Neut. Pot. -5.63 CCET/KT EPA 800/2-7 1 -9999 04/27/15 18:00 RDV
Neutralization Potential 32.81 CCET/KT EPA 800/2-7 1 -9999 04/21/15 11:00 LAM
Paste pH 7.80 S.U. USDAG0 21 1 04/21/15 10:00 LAM
Pot. Acid. 38.44  CCET/KT EPA 600/2-7 1 0.31 04/27/115 18:00 RDV
Sulfur, Pyritic, Dry Basis 123 % ASTM D249 1 0.01 04/23/15 16:00 NRJ
Sulfur, Total, Dry Basis 244 % ASTM D423 1 0.01 04/20/15 16:44 HS
The analysis, opinions or interpretations contained in this report have been prepared at the client's
direction, are based upon observations of material provided by the client and express the best
judi t of Standard Laboratories, Inc. Standard Laboratories, Inc. maki it tati i
e spreses ot oo g gt o Caons f ey e oend | RESPECHUlly SUbmitted, 7
excepl in full, without the written approval of Standard Laboratories, Inc. Invalid if altered
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Date Sampled 4/16/2015

Sampled By  Mwayland

COULTERVILLE COAL COMPANY, LLC
GATEWAY MINE

Attachment 4.3.3.2
Revised 04/21/2021

Page 2 of 3

STANDARD LABORATORIES, INC.
8451 River King Drive
Freeburg, IL 62243

Page 1 of 1

Repart Date:

Sample ID 201501321-001

5/1/2015 1:52:34 PM

P.O. BOX 369 P.O. #
COULTERVILLE, IL 62237
ATTN: GRADY WHITE
Remark: Slurry Liquid Phase Only
1825
GW GCP
TEST Result UNITS METHOD D.F. MDL DATE TIME TECH
Acidity -104  mg/L as CaCO3 SM2310B 1 -99999  04/17/15 12:48 LAM
Alkalinity @ pH 4.5 as CaCO3 142 mg/L as CaCQ3 SM2320B 1 0 0417115 12:48 LAM
Flow GPM DIP  gpm Estimated 1 1 04/15M15 16:00 XXX
pH @ 25T 8.27 S.U. SM 4500 B 1 0.1 04/17/15 12:48 LAM
pH, Field 848 SU SM 4500 B 1 0.1 04/15/15 16:00 XXX
The analysis, opinions or interpretations contained in this report have been prepared at the dlient's
direction, are based upon cbservations of material provided by the client and express the best
udi t of Standard Laboratories, Inc, Standard Laboratories, Inc. makes the: tati r B
jwaﬁ:rr'lﬂ;.”espre::e; o ina'lpHed.Dregsardqﬁg Ui reporl. This Gertiicata of Analysis may not be reproduced | ESPeCtiully Submitted, : E )
excepl in full, without the wrillen approval of Standard Laboratories, Inc. Invalid if allered
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STANDARD LABORATORIES,INC.

8451 River King Drive, Freeburg, Ilinois 62243 (618) 539-5836 -

MIME: 1825 - COULTERWILLE CCAL CO..LLC
MR
2ATE 3EREERE. 1 L00e00s
*Dry Basis
TOMS CAE“‘ :DJIE 1030 o
MATER A PASTE EXT
¥ i
i Pyrizic|Amount |Ancunt |Azount i Ampunt SHP Paste| E.C
2 pPl* pa* £* 15uifur®| Reqd, |[Present|Needed!Excess pH pH rohat| Al
Lithology Lab No. |Depth | 1o/A| TbsA | 1o/A % from S|(Tigr.) | CE mgf1
GF1 GR116010] 2.04 B3.7% -10.74 74.43 2.2
GF2 0a1100102 .70 209.38 17.62 191.70 6.1
GF3 081100103 5.60 175.00 30.92 144.00 B4
GF4 082100104 2.34 73.13 -13.B7 BA.B0 2.5
GF5 DBI100105 1.92 bBG.0C -23.51 B9.51 2.0
GFE 0811601496 4.46 139.368 34.51 104.80 7.0
GFT oBlipolary 4.67 145.%4 25.86 120.20 §.7
GFE 081100108 5,08 159.C& 55.85 102.40 6.5
GFY 0BI1C0109 4,55 142,19 23.56 118.80 6.6

Respectfully Submitted by: Qﬁ
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Location Information Acidity / Alkalinity Major lons Metals
Alkalinity as Total
Water Level . Acidit CaCo03, Dissolved Sulfates Chloride Hardness Iron Iron Manganese | Manganese
Location Date Range Statistics Water L.evel Range PH, Field i pH 4.5@ Solids, Lab S S
Elevation (Max - Min)

N N N N N N N T D T D
S.U. MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L
Average 506.93 7.35 -296 372 1,044 313 75 442 3.71 0.11 0.33 0.09
Maximum 509.23 9.50 1 428 1,310 503 107 568 62.40 3.78 1.69 0.69
W311 11/30/11 - 11/09/20 [Minimum 503.43 5.80 6.70 -358 284 760 81 29 350 0.14 0.01 0.03 0.00
St. Dev. 1.56 0.41 61 33 119 86 14 45 9.76 0.58 0.29 0.14

Count 43 43 43 43 43 43 43 42 43 43 43 43
Average 507.84 7.01 -219 294 687 204 38 361 3.10 0.19 0.18 0.09
Maximum 512.99 7.60 1 452 1,230 403 70 721 10.60 1.99 1.03 0.59
W312 11/30/11 - 11/09/20 [Minimum 503.14 9.85 6.34 -384 95 156 7 5 88 0.25 0.01 0.02 0.00
St. Dev. 2.44 0.29 104 112 316 122 19 175 2.56 0.43 0.18 0.12

Count 42 42 42 42 42 42 42 41 42 42 42 42
Average 522.18 713 -361 529 824 180 19 579 30.37 0.23 1.18 0.28
Maximum 524.61 7.60 118 802 975 242 74 3,300 734.00 1.18 30.00 1.03
W313 11/30/11 - 11/09/20 [Minimum 518.81 5.80 6.52 -504 484 690 145 7 439 0.22 0.01 0.04 0.02
St. Dev. 1.59 0.22 111 50 83 24 20 441 120.76 0.39 4.65 0.26

Count 42 41 42 42 42 42 42 41 42 42 42 42
Average 489.06 7.21 -233 268 860 87 242 446 0.69 0.02 0.04 0.04
Maximum 490.78 7.48 -144 282 1,085 99 284 496 2.20 0.15 0.10 0.10
W314 09/07/16 - 11/09/20 |Minimum 487.28 3.50 6.87 -247 184 735 70 72 406 0.26 0.01 0.01 0.00
St. Dev. 1.19 0.18 23 22 70 9 48 23 0.45 0.04 0.03 0.03

Count 17 19 18 18 18 18 18 18 18 18 18 18

Average 520.19 7.25 -269 323 562 109 32 356 1.15 0.01 0.16 0.11
Maximum 521.31 7.65 -158 340 715 119 50 385 3.20 0.02 0.49 0.46
W315 09/07/16 - 11/09/20 |Minimum 518.21 3.10 6.95 -295 312 430 99 22 332 0.25 0.01 0.03 0.00
St. Dev. 0.98 0.20 33 8 57 6 9 15 0.73 0.00 0.14 0.13

Count 16 17 17 17 17 17 17 17 17 17 17 17
Average 529.66 7.29 -236 305 640 180 7 247 2.24 0.12 0.19 0.14

Maximum 531.31 7.62 -164 400 1,195 242 57 451 13.00 0.74 0.39 0.31

W316 05/15/15 - 11/10/20 |Minimum 527.99 3.32 6.80 -343 272 530 131 4 197 0.01 0.01 0.00 0.01
St. Dev. 1.04 0.25 36 30 128 25 10 49 2.57 0.22 0.09 0.08

Count 23 23 25 25 25 25 25 25 25 25 25 25
Average 511.50 7.33 -347 396 1,142 310 169 458 0.85 0.01 0.05 0.04
Maximum 514.97 7.54 -307 416 1,295 384 222 506 2.21 0.05 0.20 0.18
W38R 09/07/16 - 11/09/20 |Minimum 508.77 6.20 7.07 -371 361 1,045 282 131 404 0.36 0.01 0.02 0.00
St. Dev. 2.18 0.14 24 19 69 24 29 27 0.53 0.01 0.05 0.04

Count 17 18 18 18 18 18 18 18 18 18 18 18
Average 503.60 7.21 -325 397 728 165 56 466 5.40 0.04 0.35 0.04
Maximum 505.80 8.00 -159 450 885 240 72 697 55.20 0.33 1.20 0.22
WEGWM-10|11/28/06 - 04/22/15 |Minimum 501.10 4.70 6.20 -376 215 205 20 4 100 0.08 0.01 0.02 0.00
St. Dev. 1.41 0.39 46 46 132 41 14 92 10.59 0.08 0.27 0.05

Count 25 24 31 31 31 31 31 31 31 27 31 27
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Location Information Acidity / Alkalinity Major lons Metals
Alkalinity as Total
Water Level . Acidity CaCO3, @ | Dissolved Sulfates Chloride Hardness Iron Iron Manganese | Manganese
Location Date Range Statistics Water L.evel Range PH, Field pH 4.5 Solids, Lab
Elevation R
(Max - Min)
N N N N N N N T D T D
S.U. MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L
Average 516.18 7.16 -271 409 1,057 265 231 792 49.79 0.01 3.45 0.01
Maximum 520.07 8.06 27 6,680 3,010 642 581 6,500 1,035.00 0.06 62.20 0.03
WEGWM-8 | 08/31/93 - 04/22/15 |Minimum 509.90 10.17 6.34 -4,020 184 480 130 24 226 0.00 0.01 0.00 0.00
St. Dev. 2.20 0.36 540 945 545 148 181 1,059 164.62 0.01 10.06 0.01
Count 42 39 53 47 58 56 58 58 58 27 52 32
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Table 2: Table showing residential wells that exceed Class | water quality standards in the vicinity of Gateway Mine. Exceedances of Class 1 standards are shown in

blue. Exceedances of both Class 1 and Class 2 are shown in red.

Total Water
Residential Sample Dissolved | Acidity | Alkalinity | Chloride | Hardness Iron Manganese pH Sulfates Level
Description lid Depth
Well Date Solids ept
(mg/L) | (mg/L) | (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (s.U.) | (mg/L) (ft.)
SE 1/4 of SE 1/4 of Sec. 3, T. 4S,
Mulholland R. 5W. Approximately 1.7 miles 03/14/1973 3153 - 474 40.0 2020 0.00 - - - -
north of the permit boundary.
Zeigler Coal 860' West and 770' south of
o conter of Sec. 22, T. 45, R, SW 06/17/1982 | 1399 77 410 18.0 1143 1.20 0.62 7.10 580 12.00
Kingsten / Elmer Kingsten. East1/2 ofthe | 06/18/1982 | 2329 93 369 122.0 1874 0.16 0.14 7.00 950 24.00
Miller SE 1/4 of Section 26, T. 45, R.5W | 01/30/2012 1690 -290 342 36.2 1010 0.77 0.13 6.95 821 -
) Located approximately 0.4 miles | 11/13/1975 | 3271 636 95.0 1225 6.30 - - - -
nope .
east of the permit boundary. 01/18/2012 | 3100 -356 570 84.4 1281 0.11 0.03 745 | 1510
133 23w1 | Associated with Permit 416 well | o, 00010 | g166 <1 90 12.3 160 0.69 0.82 7.52 21 -
inventory. Not located on map.
383 216w | ssociated with Permitalowell 1 000 n010 | 147, <1 401 178.0 1000 0.02 0.06 6.85 | 468 16.00
inventory. Not located on map.
241 25w13 | Associated with Permit 416 well | 510 g g 112 10 42 16 90 0.57 0.54 7.72 1 -
inventory. Not located on map.
356 10wy | Associated with Permitdlowell | 0\ c )59 60 <1 54 24 130 1.40 1.03 7.23 4 -
inventory. Not located on map.
49 11W1 Associated with Permit 416 well | o /)¢ 579 230 18 54 6.7 51 0.26 0.76 7.25 13 -
inventory. Not located on map.
492 31w | Associated with Permitdlowell | 0 1o )5 20 <1 59 39 140 0.21 0.48 7.66 9 -
inventory. Not located on map.
525 sgwe | Associated with Permitdlowell |, 0000000 | gy <1 400 436 195 23.60 3.14 786 | 281 9.00
inventory. Not located on map.
636 26w | Associated with Permitdlowell | )0 00000 | g, 19 50 11.6 94 0.02 0.14 6.11 44 7.00
inventory. Not located on map.
663 1W9 Associated with Permit 416 well | o /1 ¢ )1 295 -75 100 122 115 0.55 0.16 7.97 34 -

inventory. Not located on map.
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2011 Water | 2012 Water | 2013 Water | 2014 Water | 2015 Water | 2016 Water | 2017 Water | 2018 Water | 2019 Water | 2020 Water
Year Year Year Year Year Year Year Year Year Year Average Maximum Minimum
Annual Annual Annual
Well Start Date 10/1/2010 10/1/2011 10/1/2012 10/1/2013 10/1/2014 | 10/1/2015 | 10/1/2016 | 10/1/2017 10/1/2018 10/1/2019 | Fluctuation | Fluctuation | Fluctuation
End Date 9/30/2011 9/30/2012 | 9/30/2013 | 9/30/2014 | 9/30/2015 | 9/30/2016 | 9/30/2017 | 9/30/2018 | 9/30/2019 | 9/30/2020
Max -- 509.2 509.0 508.8 508.3 507.6 506.3 506.8 507.3 508.2
W311 Min -- 503.9 503.4 505.2 505.5 506.1 505.1 504.5 505.6 505.8 2.93 5.60 1.20
A -- 5.3 5.6 3.6 2.8 1.5 1.2 2.3 1.7 2.4
Max -- 513.0 511.5 509.8 510.1 509.0 506.9 508.3 509.3 508.7
W312 Min - 503.6 503.1 503.5 505.0 504.8 505.0 504.9 506.5 506.3 4.87 9.40 1.90
A -- 9.4 8.3 6.3 5.1 4.2 1.9 3.4 2.8 2.4
Max - 524.2 523.2 521.9 522.8 521.9 522.2 523.5 524.5 524.6
W313 Min -- 520.7 519.2 518.8 519.9 520.2 520.4 521.2 523.9 524 1 2.27 4.00 0.50
A -- 3.5 4.0 3.1 2.9 1.7 1.9 2.3 0.6 0.5
Max -- -- -- -- -- -- 490.0 490.2 490.3 490.8
W314 Min -- - - - - - 487.3 487.9 488.0 488.2 247 2.70 2.30
A -- -- -- -- -- -- 2.7 2.3 2.3 2.6
Max -- -- -- -- -- -- 521.2 521.1 520.9 521.3
W315 Min -- -- -- -- -- -- 518.8 518.2 519.6 519.5 2.10 2.90 1.30
A -- -- -- -- -- -- 2.4 2.9 1.3 1.8
Max -- -- -- -- -- -- 530.6 530.1 530.8 531.0
W316 Min -- -- -- -- -- -- 528.5 528.0 528.3 529.1 2.18 2.50 1.90
A -- -- -- -- -- -- 2.2 2.1 2.5 1.9
Max -- -- -- -- -- -- 510.4 513.5 514.5 515.0
W38R Min -- -- -- -- -- -- 509.0 508.8 511.1 510.7 3.45 4.70 1.40
A -- -- -- -- -- -- 1.4 4.7 3.4 4.3
Max 505.6 504.4 505.4 504.9 504.4 -- -- -- -- --
WEGWM-10 Min 501.1 501.6 502.6 501.8 501.9 -- -- -- - -- 2.80 3.10 2.50
A 4.5 2.8 2.8 3.1 2.5 -- -- -- -- --
Max 518.9 517.5 518.6 518.9 516.4 -- -- -- -- --
WEGWM-8 Min 515.4 514 .1 513.3 513.7 514.9 -- -- -- -- -- 3.85 5.30 1.50
A 3.5 3.4 5.3 5.2 1.5 -- -- -- -- --
Average 4.00 4.88 5.21 4.25 2.96 2.48 1.95 2.86 2.09 2.27
Max 4.50 9.40 8.35 6.25 5.10 4.23 2.70 4.70 3.40 4.30
Min 3.50 2.80 2.80 3.10 1.50 1.50 1.20 2.15 0.60 0.50
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GROUNDWATER SAMPLING METHODS

This section describes the general procedures and methodologies used when conducting groundwater
sampling.

1.0 GROUNDWATER LEVEL MEASUREMENTS
The depth to the water (DTW) level will be measured within the monitoring well before any purging
and sampling. Groundwater level measurements can provide information on lateral and vertical head
distribution and hydraulic gradients within individual aquifers and between aquifers in layered aquifer
systems. Long-term groundwater level measurement provides information on the temporal trends in
groundwater levels (and therefore flow direction and rates) due to the effects of drought, high rainfall
events, and groundwater pumping. The depth to water and the total depth of each monitoring well are
also used to determine the volume of groundwater to be removed from the monitoring well as part of
the purging activity. Groundwater level elevations will be calculated from water levels relative to top of
casing elevations. The top of casing elevation relative to mean sea level will be measured by a
surveyor.

1.1 MEASURING DEPTH TO WATER TABLE
The depth to the water level (DTW) in the monitoring well is also referred to as depth to
groundwater or static water level (SWL), if the water level has not been altered from pumping.
Depth to the water table will be measured and recorded before every groundwater sampling
event. Upon arrival, the well cap should be removed allowing the barometric pressure to equilibrate
within the well. The water level will then be measured in hundredths of feet with an electronic water
level indicator. The water level indicator consists of a probe that detects the presence of a
conductive liquid between its two electrodes and is powered by a standard 9 volt battery. When
contact is made with water, the circuit is closed, sending a signal back to the reel which activates
a buzzer and or light. The water level is then determined by taking a reading directly from the
tape, at the surveyor mark on the top of the well casing. If no mark is present, mark a location
with a metal file or indelible marker on the north side of the casing for future reference. The depth
to water level from the ground surface can be determined by subtracting the well casing stickup
(length of well casing extending above the surface of the ground) from the water level measured
from the top of the monitoring well casing.

Procedure

1. Remove well cap allowing barometric pressure to equilibrate within the well.
2. Measure the water level by lowering the indicator into the well.
3. Record the water level measurement in hundredths of a foot from the surveyor mark at the
top of the casing.
a. If no mark is present, mark the location with a metal file or marker on the north side of
the well casing.
4. Calculate and record water level elevation either by:
a. Subtracting the water level measured from the top of casing from the previously
determined top of casing elevation.
b. Subtracting the water level measured from the top of casing from the previously
determined ground surface elevation, then adding the well casing stickup height from
ground surface.

2.0 PURGING
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Prior to collecting a sample the monitoring well will be purged, either by pump or bailer, of one to three
well volumes ensuring water from the formation is sampled (USGS, 2006; Knobel, 2006). The volume of
water present in the well casing (gallons) can be calculated using the following formula:

V=0.04d%h

Where V = volume of water in the well (gal)
d = diameter of well (in)
h = column of water, well total depth — water level (ft)

Note: the units for the diameter of the monitoring well are in inches and the height of the column of water
are in feet. Do not change the units, the built in conversion factor accommodates this variation.

Procedure

1. Measure the inner diameter of the bore casing in inches.

2. Measure the total depth of the monitoring well in feet, or obtain this from the relevant
database or owner.

3. Measure the depth to water level in feet (see section 1.1).

4. Calculate the length of the water column (well total depth — water level).

5. Calculate the volume of water using the formula above.

2.1 Purging using a bailer
A bailer is a simple mechanical device that can be used to draw water from the monitoring well. It
consists of a length of tubing (polyethylene, polyvinyl chloride, Teflon®, stainless steel, etc.) with
a one-way check valve at the bottom. When the bailer is lowered into the well casing below the
water level, it fills with water. The check valve closes once the bailer containing the water sample
is lifted to the surface. Bailers come in various lengths and widths therefore it is required to
determine the total volume of water each bailer can remove. The bailers volume in gallons can be
calculated using the same equation used to calculate the volume of water in a well casing above
by substituting the length of the bailer in feet for the height of the column of water in the well
casing and the inner diameter of the bailer in inches for the inner diameter of the well casing (see
Section 2.0). The volume of water in the well (gal) is then divided by the volume of water removed
in each bail (gal) to determine the number of bails required to remove the one to three well
volumes.

Procedure

1. Lower the bailer into the water trying not to cause excessive splashing which may result in
disturbance of the sediment at the base of the water column.
a. Similarly also avoid hitting the bailer on the bottom of the well.
2. Withdraw the bailer smoothly, limiting excessive splashing.
3. Use a bucket of known volume to record the volume of water being discharged or
calculate the volume removed based on the size of the bailer.
4. Remove the calculated volume of water (see Section 2.0).

2.2 Purging using a pump
A wide range of groundwater pumps employing different operating methods, available on the
market. There are pneumatic pumps that require a compressed air/gas source, electric pumps
that require 240 volt AC or 12—24 volt DC, and mechanical pumps, which use linkages to provide
the lift mechanism. The pump used will depend on the cost of the equipment, depth of the
monitoring well screen interval, the depth of the water table, diameter of the monitoring well
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casing, amount of water to be evacuated. Regardless of the type of pump used, the pump will be
deployed by slowly lowering the head of the pump to within the screen interval of the monitoring
well. The pump will then be turned on, the pumping rate estimated by recording the time required
to fill a known volume (ex: half gallon bottle), and the time to purge the one to three well volumes
will be calculated by dividing the water volume required to be purged by the average pumping
rate.

Procedure

1. Lower the pump slowly to within the monitoring well screen interval taking care not to hit
the base of the well, which can stir up particulate matter.

2. After starting the pump, attempt to achieve the highest flow rate possible without causing
the monitoring well to stop yielding.

3. Estimate the flow rate by recording the time required to fill a known volume, converting
units into gallons.

4. Determine the time required to purge the one to three well volumes by dividing the water
volume required to be purged by the average pumping rate.

5. Pump for calculated length of time needed to remove the one to three well volumes of
water.

3.0 SAMPLING MONITORING WELLS
Monitoring well samples will be collected using either a bailer or pump.

3.1 Bailing
Equipment will consist of a bailer with the appropriate length of bailer twine. Care should be taken
to lower the bailer slowly into the water limiting disturbance to the water column that can result in
sediment being re-suspended in the water column from a plunger effect. In addition, care should
also be taken to not let the base of the bailer hit the bottom of well which also can result in re-
suspension of sediment at the bottom of the well.

Procedure

1. Upon completion of purging the well, lower the bailer slowly and gently into the water
column of the well until it is submerged. Do not allow the bailer to come into contact with
the bottom of the well.

2. Slowly remove the bailer from the water column.

3. Carefully remove the water sample, pouring it from the bailer into a prepared sample
container.

4. Repeat steps 1-3 until all sample containers are filled to within at least one inch of the top
of the sample container.

3.2 Pumping
Equipment will consist of a pump selected based on cost of the equipment, depth of the monitoring
well screen interval, the depth of the water table, diameter of the monitoring well casing, amount of
water to be evacuated. The pump should be deployed slowly to within the monitoring well screen
interval. Changes in the depth of pump within the well column should be avoided as it can disturb
sediment settled within the well casing. The water sample should be collected immediately after
completion of the purging.

Procedure

1. Upon completion of purging the well, the groundwater sample should be collected into a
prepared sample bottle.

2. Fill all sample containers to within at least one inch of the top of the sample container.
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3.3 Low Yielding Wells
In some instances the monitoring wells may be installed in very low yielding materials resulting in
rapid drawdown and complete dewatering. If this occurs wait for sufficient water level recovery,
~75% of pre-purging water level or within 24 hours, before collecting the sample. In all instances the
sample should be collected within 24 hours of the initial purging event.

4.0 FIELD PARAMETERS
Using the multi-parameter water quality sensor (EUTECH Instruments PTTester 35 or equivalent), in
accordance with the user’s manual, measure field pH, total dissolved solids (TDS), and temperature
(°C) from groundwater collected at the same time as the analyte samples. The field measurements
should be taken immediately after collection to ensure their accuracy.

Procedure

1. Calibrate the multi-parameter water quality sensor prior to each sampling event, if it's a single
day event, or each morning of a multiple day sampling event. Use 3-point calibration process
(ph of 4.0, 7.0, 10.0). See manual for calibration procedure.
2. Purge the well of the required number of well volumes
3. For parameters that do not require filtering:
a. Lower pumping rate
b. Fill appropriate container with raw (unfiltered) water
4. For parameters that require filtering:
a. Lower pumping rate
b. Attach in-line 0.45 um to the pump tubing
c. Hold filter upright (discharge up) while filter is saturating
d. Fill appropriate container
5. Collect one additional bottle or beaker of water to conduct field measurement.
6. Immediately after collection, place the multi-parameter water quality sensor into water and
begin measuring.
7. Allow values to stabilize and record the measurements on the field sheet and chain of custody.

5.0 SAMPLE PREPARATION
The sample water will be collected into appropriately labeled bottles based on the sites required analyses.
The necessary samples will then be preserved before being placed on ice and cooled to approximately 4°
C. The samples will then either be picked up by a courier or delivered to the laboratory following chain-of-
custody procedures. A list of commonly sampled parameters, preservation requirements, and maximum
laboratory holding times are provided in the table below. A list of laboratory sample classifications,
analytes, required sample volumes, bottle types, and required preservative are provided in the attached
tables.

Parameters Preservative Temp |[Max Holding Time
Metals*, Hardness HNOs3 to pH <2 <6°C 6 months
Phe”ﬁégitgﬁgéﬁicpggfg’::rous' H>S04 to pH <2 <6°C 28 days
Cyanide NaOH to pH >10 <6°C 14 days
Sulfide NaOH w/ ZnActopH >9| <6°C 7 days
Acidity, Alkalinity - <6°C 14 days

Sulfate - <6°C 28 days
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Total Suspended Solids, o
Total Dissolved Solids - =6°C 7 days
Low level Mercury Lab Preserves <6°C 48 hrs**

Note:
* Dissolved Metals Require Field Filtration
**Time to transport to laboratory

6.0 CHAIN OF CUSTODY
The Chain of Custody (COC) is a written legal document used to track the transfer of a sample from
person to person. It is utilized to guarantee the identity and integrity of a sample from collection
through reporting of the test result. Thus the COC is formatted to record field information, laboratory
information, and the people who handle each individual sample. A COC is created for each sampling
event and is typically a one page document. An individualized COC has been created for each of the
Midwest mines and includes applicable facility codes, sample location codes, and Peabody sample
location identification numbers. Additionally, required field parameters, lab parameters, bottle types,
and preservatives are included in the box located on the bottom right corner. The COC contains fields
to enter calibration information for the multi parameter field water quality meter, the sample date/time,
and all relevant field measurements (ph, TDS, Temp, etc). The COC also contains several signatory
lines for the relinquishment of custody of the samples and for the receipt of custody of the samples.

Procedure
Fill out the appropriate monitoring well COC prior to submittal of samples to the laboratory. Note that
because of variation between state regulatory agency monitoring requirements not all column
headers are relevant to every sample type. Where applicable the specific state, or states (IL, IN, KY),
requiring the parameter is identified.
1. pH and TDS/Conductivity Meter Calibrated Row
a. Sample Date and Time
i. Enter the date and time the meter was calibrated.
i. Note: The meter must be calibrated prior to collecting any samples.
2. Sample Location Row
a. Sample Date and Time
i. Enter the date and time of sample collection.
b. Grab
i. This column denotes the sample collection methodology and is utilized to
denote that a sample was collected.
ii. If a sample was collected mark an “x” in the cell, if sample was not collected
leave the cell blank.
c. # Containers
i. This column identifies the number of bottles that are shipped/delivered to the
lab. This cell is utilized by the laboratory to ensure the receipt of all samples.
1. Mark the number of sample bottles collected at each sample location
that will be shipped to the lab for analysis.

d. SWL
i. Record the measured depth to water from the specified measurement point,
top of well casing (toc).
ii. Note: Make sure measurement point used for the measurement matches the
measurement point identified on the COC.
e. pH
i. Record the field measured pH in the cell.
f. Temp
i. Record the field measured Temperature in the cell.
g. TDS

i. Record the measured field TDS in this cell
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h. Top of Casing Elevation
i. Top of well casing measurement point elevation
1. Used to calculate the measured static water level elevation if
measurement was taken from TOC.
i. Surface Elevation
i. Ground surface elevation at well measurement point
1. Used to calculate the measured static water level elevation if
measurement was taken from ground surface measurement point.
j.  Total Depth
i. Total depth of well.
1. Reference point is typically from ground surface.
k. Static Water Elevation
i. Static water level elevation. Calculated by subtracting measured water level
from reference point (i.e. top of well casing) from reference point elevation
(i.e. top of casing elevation).
I. Sample Type
i. The required sample type for the sample location is identified in this column
1. Details of the required field measurements, number of bottles to
collect, type and size of bottle to use, the necessary preservative,
and the laboratory analysis required are found in the bottom right
corner of the COC.
m. Comments
i. Any relevant comments should be included here.
ii. Note: In some instances the screened interval and well stickup (well casing
extending above ground surface) are provided here.
n. Gray Cells
i. Do not record or mark anything in these cells. This acts as a reminder that
the subject sample point does not require this information.
o. Signature Row
i. Relinquished by
1. Sign, date, and time the COC upon relinquishing the samples to the
laboratory technician, laboratory courier, or Peabody personnel.
ii. Received by
1. The laboratory technician, laboratory currier, or Peabody personnel
must sign, date, and time these cells upon receipt of the samples.

Note

1. Details of the required field parameters, lab parameters, and bottles for the sample
types are noted on the bottom right corner of the COC.

2. Make sure measured units match units listed on the COC

3. No erroneous information may be erased from the COC. Errors must be lined out with
a single dash, initialed, and the correction written in.

4. Review the COC for accuracy prior to relinquishing it.
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Gateway Mine GWM-8 Rising

Data Set: KNAQTESOLV\SIug tests\Gateway GWM-8 Rising.aqt
Title: Gateway Mine GWM-8 Rising

Date: 04/04/14

Time: 15:18:54

PROJECT INFORMATION

Company: Peabody Coulterville Mining
Location: Coulterville, IL
Test Date: 3/20/2012

AQUIFER DATA

Saturated Thickness: 23.84 ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA

Test Well: GWM-8

X Location: 0. ft
Y Location: 0. ft

Initial Displacement: 9.63 ft

Static Water Column Height: 23.84 ft
Casing Radius: 0.1667 ft

Well Radius: 0.4167 ft

Well Skin Radius: 0.4167 ft

Screen Length: 15. ft

Total Well Penetration Depth: 27.5 ft

No. of Observations: 26

Observation Data

Time (sec) Displacement (ft) Time (sec) Displacement (ft)

0. 9.63 210. 6.29
30. 8.97 225. 6.1
45, 8.75 240. 5.94
60. 8.49 255, 5.75
75. 8.19 270. 5.59
90. 7.97 285. 5.45
105. 7.72 300. 5.28
120. 7.5 450. 4.02
135. 7.28 600. 3.07
150. 7.07 750. 2.38
165. 6.86 900. 1.87
180. 6.67 1200. 1.16
195. 6.46 1500. 0.78

SOLUTION

Slug Test

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice
In(Re/rw): 3.099

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.000176 cm/sec
y0 9.576 ft

T =K*b =0.1279 cm?/sec

04/04/14 1

15:18:54
1of23
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GATEWAY MINE GWM-8 RISING

Data Set: KNAQTESOLV\SIug tests\Gateway GWM-8 Rising.aqt
Date: 04/04/14 Time: 15:18:06

PROJECT INFORMATION

Company: Peabody Coulterville Mining
Location: Coulterville, IL
Test Date: 3/20/2012

AQUIFER DATA
Saturated Thickness: 23.84 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (GWM-8)

Initial Displacement: 9.63 ft Static Water Column Height: 23.84 ft
Total Well Penetration Depth: 27.5 ft Screen Length: 15. ft
Casing Radius: 0.1667 ft Well Radius: 0.4167 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.000176 cm/sec y0 = 9.576 ft

2 0f 23
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AQTESOLYV for Windows Gateway Mine GWM-8 Rising

The Error Log identifies errors detected in your data set.
Choose this view when you see the "Check Errors" indicator on the status bar.

No errors detected in data set.

Tips for Analyzing Aquifer Tests with AQTESOLYV for Windows
1. Enter Test Data
Choose options from the Edit menu to enter or modify test data.
2. Perform Diagnostic Analyses (Optional)
Choose diagnostic flow plot and derivative plot options from the View menu.
3. Perform Curve Matching or Prediction
Choose the Solution or Toolbox options from the Match menu to perform forward solution analyses (prediction)
Choose the Automatic, Visual or Toolbox options from the Match menu to perform curve matching.
. Analysis of Residuals (Optional)
Choose residual plot and diagnostic report options from View menu to evaluate automatic curve fit.

[SLT

Reporting
Choose Format option from View menu to customize appearance of plots and reports.
Choose Print Preview and Print options from File menu to obtain hardcopy output.

Data Set Summary
Slug Test
Total no. of observations: 26
Range of time readings in obs. well(s): 0 to 1500 sec
Range of displacement readings in obs. well(s): 0.78 to 9.63 ft

04/04/14 1 15:21:06
30f23
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Gateway Mine GWM-10 Rising

Data Set: KNAQTESOLV\SIug tests\Gateway GWM-10 Rising.aqt
Title: Gateway Mine GWM-10 Rising

Date: 04/04/14

Time: 15:24:48

PROJECT INFORMATION

Company: Peabody Coulterville Mining
Location: Coulterville, IL
Test Date: 3/20/2012

AQUIFER DATA

Saturated Thickness: 25.19 ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA

Test Well: GWM-10

X Location: 0. ft
Y Location: 0. ft

Initial Displacement: 11.74 ft

Static Water Column Height: 25.19 ft
Casing Radius: 0.08333 ft

Well Radius: 0.3333 ft

Well Skin Radius: 0.3333 ft

Screen Length: 20. ft

Total Well Penetration Depth: 27. ft

No. of Observations: 30

Observation Data

Time (sec) Displacement (ft) Time (sec) Displacement (ft)
0. 11.74 225. 8.78
15. 11.49 240. 8.64
30. 11.25 255, 8.5
45, 11.04 270. 8.35
60. 10.79 285. 8.22
75. 10.59 300. 8.11
90. 10.37 360. 7.64
105. 10.18 420. 7.15
120. 9.99 480. 6.75
135. 9.79 540. 6.35
150. 9.61 606. 5.73
165. 9.41 900. 3.23
180. 9.27 1200. 212
195. 9.09 1500. 1.74
210. 8.94 1800. 1.52
SOLUTION
Slug Test

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice
In(Re/rw): 3.332

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 2.173E-5 cm/sec
y0 11.73 ft

T =K*b =0.01668 cm?'sec

04/04/14 1

15:24:48
40f 23
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GATEWAY MINE GWM-10 RISING

Data Set: KNAQTESOLV\SIug tests\Gateway GWM-10 Rising.aqt
Date: 04/04/14 Time: 15:24:17

PROJECT INFORMATION

Company: Peabody Coulterville Mining
Location: Coulterville, IL
Test Date: 3/20/2012

AQUIFER DATA
Saturated Thickness: 25.19 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (GWM-10)

Initial Displacement: 11.74 ft Static Water Column Height: 25.19 ft
Total Well Penetration Depth: 27. ft Screen Length: 20. ft
Casing Radius: 0.08333 ft Well Radius: 0.3333 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.173E-5 cm/sec y0 =11.73 ft

5of 23
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AQTESOLYV for Windows Gateway Mine GWM-10 Rising

The Error Log identifies errors detected in your data set.
Choose this view when you see the "Check Errors" indicator on the status bar.

No errors detected in data set.

Tips for Analyzing Aquifer Tests with AQTESOLYV for Windows
1. Enter Test Data
Choose options from the Edit menu to enter or modify test data.
2. Perform Diagnostic Analyses (Optional)
Choose diagnostic flow plot and derivative plot options from the View menu.
3. Perform Curve Matching or Prediction
Choose the Solution or Toolbox options from the Match menu to perform forward solution analyses (prediction)
Choose the Automatic, Visual or Toolbox options from the Match menu to perform curve matching.
. Analysis of Residuals (Optional)
Choose residual plot and diagnostic report options from View menu to evaluate automatic curve fit.

[SLT

Reporting
Choose Format option from View menu to customize appearance of plots and reports.
Choose Print Preview and Print options from File menu to obtain hardcopy output.

Data Set Summary
Slug Test
Total no. of observations: 30
Range of time readings in obs. well(s): 0 to 1800 sec
Range of displacement readings in obs. well(s): 1.52 to 11.74 ft

04/04/14 1 15:25:19
6 of 23
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Gateway Mine W3-11 Rising Head

Data Set: KNAQTESOLV\SIug tests\Gateway W3-11 Rising.aqt
Title: Gateway Mine W3-11 Rising Head

Date: 05/03/13

Time: 15:10:06

PROJECT INFORMATION

Company: Peabody Coulterville Mining
Location: Coulterville, IL
Test Date: 3/20/2012

AQUIFER DATA

Saturated Thickness: 32.95 ft
Anisotropy Ratio (Kz/Kr): 1.

SLUG TEST WELL DATA

Test Well: W3-11

X Location: 0. ft
Y Location: 0. ft

Initial Displacement: 13.17 ft

Static Water Column Height: 32.95 ft
Casing Radius: 0.083 ft

Well Radius: 0.333 ft

Well Skin Radius: 0.333 ft

Screen Length: 30. ft

Total Well Penetration Depth: 34. ft

No. of Observations: 35

Observation Data

Time (sec) Displacement (ft) Time (sec) Displacement (ft)
0. 13.17 270. 9.48
15. 12.94 285. 9.29
30. 12.69 300. 9.13
45, 12.39 315. 8.93
60. 12.21 330. 8.75
75. 12.06 345, 8.57
90. 11.87 360. 8.36
105. 11.68 390. 7.94
120. 11.49 420. 7.66
135. 11.27 450. 7.41
150. 11.06 480. 7.24
165. 10.83 540. 6.88
180. 10.63 600. 6.46
195. 10.41 900. 2.73
210. 10.23 1200. 1.49
225. 10.03 1500. 1.02
240. 9.86 1800. 0.79
255, 9.65
SOLUTION
Slug Test

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice
In(Re/rw): 3.542

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 1.718E-5 cm/sec

05/03/13 1

15:10:06
70f23
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GATEWAY MINE W3-11 RISING HEAD

Data Set: KNAQTESOLV\SIug tests\Gateway W3-11 Rising.aqt
Date: 05/03/13 Time: 15:10:35

PROJECT INFORMATION

Company: Peabody Coulterville Mining
Location: Coulterville, IL
Test Date: 3/20/2012

AQUIFER DATA

Saturated Thickness: 32.95 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (W3-11)
Initial Displacement: 13.17 ft Static Water Column Height: 32.95 ft
Total Well Penetration Depth: 34. ft Screen Length: 30. ft
Casing Radius: 0.083 ft Well Radius: 0.333 ft
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =1.718E-5 cm/sec y0 =13.61 ft

8 of 23
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AQTESOLYV for Windows Gateway Mine W3-11 Rising Head

The Error Log identifies errors detected in your data set.
Choose this view when you see the "Check Errors" indicator on the status bar.

No errors detected in data set.

Tips for Analyzing Aquifer Tests with AQTESOLYV for Windows
1. Enter Test Data
Choose options from the Edit menu to enter or modify test data.
2. Perform Diagnostic Analyses (Optional)
Choose diagnostic flow plot and derivative plot options from the View menu.
3. Perform Curve Matching or Prediction
Choose the Solution or Toolbox options from the Match menu to perform forward solution analyses (prediction)
Choose the Automatic, Visual or Toolbox options from the Match menu to perform curve matching.
. Analysis of Residuals (Optional)
Choose residual plot and diagnostic report options from View menu to evaluate automatic curve fit.

[SLT

Reporting
Choose Format option from View menu to customize appearance of plots and reports.
Choose Print Preview and Print options from File menu to obtain hardcopy output.

Data Set Summary
Slug Test
Total no. of observations: 35
Range of time readin