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1. Objective

This report was prepared by ARCADIS U.S,, Inc. (ARCADIS) for American Electric
Power Service Corporation (AEP) to assess the location of the existing on-site Lancdfill
relative to the location restrictions included in the Coal Combustion Residual (CCR)
requirements, as specified in the Code of Federal Reguiations (CFR) 40 CFR 257.60 to
257.64, at the AEP H.W. Pirkey Generating Plant (Plant) located at 2400 FM 3251 in
Hallsville, Harrison County, Texas (Figure 1). The CCR requirements include an
evaluation of the adequacy of the groundwater monitoring well network to characterize
groundwater quality up and down gradient of the CCR unit and an evaluation of
whether the CCR unit meets up to 5 location restrictions, which include: the base of the
CCR unit is 5 feet (ft) above the uppermost aquifer, the CCR unit may not be located in
a welland, within 200 ft of the damage zone of a fault that has displacement during the
Holocene, within a seismic impact zones, or in an unstable area. However, because
the subject CCR unit for this report (Landfill} is an existing Landfill, this CCR unit is
subject to one location restriction: unstable area.

Four regulated CCR units associated with the Plant were identified for review, which
inciude the West Bottom Ash Pond (BAP), East BAP, Stack Out Area, and Landfill
(Figure 2). This report summarizes the evaluation of the location restriction criteria at
the existing Landfill (Site). The evaluation of the groundwater monitoring well network
in the uppermost aquifer for the Landfill is not included in this report and will be
completed under separate cover.

This evaluation included a review of AEP-provided data associated with previously
completed subsurface investigation activities in the vicinity of the Landfill CCR unit, as
well as publically-available geologic and hydrogeologic data. The following report also
presents the current Conceptual Site Model based on documents reviewed and will
further describe the uppermost aquifer.
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2. Background Information

The following section provides background information for the AEP H.W. Pirkey
Generating Plant Landfill.

2.1 Facillty Location Description

The AEP H.W. Pirkey Plant is located in southern Harrison County, approximately 5
miles southeast of Hallsville, Texas, and approximately 8 miles southwest of Marshall,
Texas. The Landfill CCR unit is located in the southwestern portion of the Plant, and
approximately 400 feet west of Brandy Branch Reservoir (Figures 1 and 2).

2.2 Description of Landfill CCR Unit

The foliowing section will discuss the embankment configuration, area, volume,
construction and operational history, and surface water control associated with the
Landfill.

2.2.1 Embankment Configuration

The Landfill was constructed in the southwestern portion of the Plant, and as shown on
the U.S. Geological Survey 1983 topographic map (Figure 1), the southwestern portion
of the Plant contained an unnamed intermittent tributary of Hatley Creek prior to Landfill
construction in 1984. The Landfill was constructed within the unnamed tributary creek
which had a bottom elevation ranging from approximately 290 feet amsl on the south
side of the Landfill to 300 feet amsl on the north side of the Landfill. The native soil
sidewalls of the tributary creek at the Landfill location have a maximum elevation of
approximately 355 feet amsl. Therefore, as shown on Geologic Cross Section C-C’
(Figure 6), the Landfill is partially incised within the tributary creek, and the tributary
creek native soil sidewalls serve as a natural embankment for the lower portion of the
Landfill.

The original Landfill design included emplacement of CCR materials in the Landfill with
3:1 slopes (3 feet horizontal, 1 foot vertical) with an approximate 10 foot wide bench for
every 20 foot vertical rise of CCR material (VFL Technology Corporation, 1984). Apex
Geoscience conducted a geotechnical investigation of the Landfill CCR materials in
2012, and concluded the CCR material embankments would be stable on 3:1 slopes
(Apex Geoscience, 2013).

In addition to the Landfill CCR material embankments, earthen embankments are
present around portions of the Landfill to control storm water flow. The earthen
embankments are constructed using compacted clay on 3:1 slopes. ETTL Engineers
& Consultants Inc (ETTL) conducted a geotechnical evaluation of the perimeter
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embankments in 2005, and concluded the perimeter embankments would be stable on
slopes no steeper than 3:1 unless the slopes are stabilized with geogrid reinforcement
(ETTL, 2005).

The Landfill Stormwater Runoff Pond (non-CCR Unit) was constructed downslope
(south) of the Landfill in 1993 and 1994. The Landfill Stormwater Runoff Pond has
perimeter compacted soil embankments up to approximately 19 feet in height. Apex
Geoscience conducted a geotechnical investigation of the Landfill Stormwater Runoff
Pond embankments in 2011. Apex Geoscience recommended raising the elevation of
the Landfill Stormwater Runoff Pond embankments to an elevation of 302 feet amsl
using soils compacted to at least 5% standard proctor density, with an emergency
spillway at a crest elevation of 298 feet amsl. The Apex Geocscience report concluded
the Landfill Stormwater Runoff Pond embankments would be stable (Apex
Geoscience, April 2011).

2.2.2 Area/Volume

The Landfill is approximately 130 acres in size and was designed to receive
12,207,000 cubic yards (7,566 acre feet) of CCR materials including fly ash, bottom
ash, economizer ash, and stabilized FGD sludge {(VFL Technology Corporation, 1984).
The design maximum CCR material height in the Landfill is approximately 140 feet
{Apex Geoscience, 2013).

22.3 Construction and Operational History

The HW. Pirkey Power Plant was constructed in 1983 and 1984, and began operation
in 1985. Throughout the iife of the Plant, CCR materials (fly ash, bottom ash,
economizer ash, stabilized FGD sludge) have been generated. The CCR materials
that are not taken offsite for beneficial reuse are disposed of in the Landfill. The
Landfill was constructed in several phases beginning with the northeast portion {Phase
1)in 1984. The Landfill was expanded {east-central portion) in 1985 and 1987. The
Landfill was subsequently expanded to the west and south during the 1990's, including
construction of the Landfili Stormwater Runoff Pond (non-CCR unit) directly south of
the Landfill in 1993 and 1994. The Landfill was further expanded to the west between
2005 and 2015 to its current size of approximately 130 acres as shown on Figure 3.

In 2005, ETTL conducted a geotechnical evaluation of the Landfill and Landfill
Stormwater Runoff Pond, including installation of 30 soil borings, ten cone penetration
test (CPT) borings, and geotechnical testing of soil samples. The ETTL report
concluded the Landfill CCR materials would be stable at 3:1 slopes; and foundation
settiement would be within acceptable limits (ETTL, 2005). The ETTL report
recommended that Landfill expansion activities include a composite liner system
consisting of a 2-foot-thick compacted clay liner or geosynthetic clay liner (GCL) as the

3

Landfill - CCR Location
Restriction Evaluation
H.W. Pirkey Power Plant
2400 FM 3251

Harrison County
Hallsville, Texas



Landfill - CCR Location
Restriction Evaluation

Q ARCADIS H.W. Pirkey Power Plant

2400 FM 3251
Harrison County
Hallsville, Texas

bottom component; and a top liner component consisting of a PVC, high-density
polyethylene (HDPE), or a very low density polyethylene (VLDPE) liner. ETTL also
recommended Landfill expansion activities include installation of a Landfill leachate
collection system consisting of permeabie bottom ash emplaced above the Landfill
liner. These recommendations were implemented during Landfill expansion phases.

2.24 Surface Water Control

Surface water in the area of the Landfill flows in a general southerly direction to the
Landfill Stormwater Runoff Pond located directly south of the Landfill. The Landfill
Stormwater Runoff Pond, which is approximately 16 acres in size, also receives
Landfill leachate that is gravity drained from the Landfill via underground lateral
perforated pipes and permeable bottom ash materials that were installed above
portions of the Landfill liner. An emergency spillway is present at the southern end of
the Landfill Stormwater Runoff Pond at an elevation of approximately 298 feet amsl.
The top of the Landfill Stormwater Runoff Pond is located at an elevation of
approximately 302 feet amsl, therefore the Landfill Stormwater Runoff Pond has
approximately four feet of freeboard (Apex Geoscience, April 2011). Water in the
Landfill Stormwater Runoff Pond discharges into an unnamed intermittent tributary of
Hatley Creek via Outfall 004 in accordance with Texas Pollutant Discharge Elimination
System (TPDES) Permit No. WQ0002496000.

2.3 Previous Investigations

The initial soils investigation and design of the Plant was provided in a January 31,
1983 report prepared by Sargent & Lundy entitled “Henry W. Pirkey Power Plant,
Design Summary for Lignite Storage Area and Wastewater Pond Facilities”. This
investigation included advancement of soil borings throughout the Plant, inciuding the
Landfill Area.

A soils investigation of the Landfill was conducted by Southwestern Laboratories in
1884. The investigation included installation of 45 soil borings and geotechnical
analyses of soil samples. The report recommended installation of three feet of
compacted clay as the bottom liner for the Landfill (Southwestern Laboratories, July
1984}

An engineering design report for the Landfill was prepared by VFL Technology
Corporation in 1984. The Landfill design included a bottom compacted clay liner three
feet in thickness, and Landfill side slopes of 3:1 (VFL Technology Corporation, 1984).

In 1985, Southwestern Laboratories conducted a geotechnical evaluation of the clay
liner that was installed at the base of the Landfill, including installation of four soil
borings and permeability testing of soil samples. The report concluded the clay liner
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was three feet thick with a permeability less than 1 x 107 centimeters per second
(cm/sec) {Southwestern Laboratories, 1985).

In 1993, Alliance Inc. conducted a geotechnical investigation of the clay liner installed
at the base of the Landfill following a Landfill expansion phase in 1993. The report
concluded the clay liner was three feet or more in thickness, and the clay liner met the
permeability specifications of <1 x 107 cm/sec (Alliance Inc., 1993).

In 1895, Central and South West Services prepared design specifications for Landfill
expansion to the west and south. The design specifications included a geosynthetic
clay liner overlain by a 0.060 inch (60 mil) HDPE liner (Central and South West
Services, 1995).

In 2005, ETTL conducted a geotechnical evaluation of the Landfill and Landfill
Stormwater Runoff Pond, including installation of 30 soil borings, ten CPT borings, and
geotechnical testing of soil samples. The geotechnical data was obtained to design
Landfill expansions in 2005 through 2007. The ETTL report concluded the Landfill
CCR materials would be stable at 3:1 slopes; and foundation settiement would be
within acceptable limits (ETTL, 2005). The ETTL report recommended the Landfill
expansion include a composite liner system consisting of a 2-foot-thick compacted clay
liner or GCL as the bottom component; and a top liner component consisting of a PVC,
HDPE, or a VLDPE liner. ETTL also recommended the Landfill expansion include a
leachate collection system consisting of permeable bottom ash emplaced above the
Landfill liner. These recommendations were implemented during Landfill expansion
phases.

In 2010 and January 2011, Apex Geoscience expanded the groundwater monitoring
well system at the Plant, including installation of monitoring wells AD-16 through AD-
29. Apex Geoscience also conducted video surveiltance of the existing monitoring
wells and plugged monitoring wells MW-1, MW-5, MW-6, MW-8, MW-11, MW-14, MW-
15, M-2, and M-3 (Apex Geoscience, March 2011).

In 2011, Apex Geoscience conducted a geotechnical investigation of the Landfill
Stormwater Runoff Pond. The report recommended raising the elevation of the Landfill
Stormwater Runoff Pond embankments to an elevation of 302 feet ams| using soils
compacted to at least 95% standard proctor density, and an emergency spillway with a
crest elevation of 298 feet amsl (Apex Geoscience, April 2011). These
recommendations were iImplemented during subsequent Landfill Stormwater Runoff
Pond construction activities.

In 2012, Apex Geoscience conducted a geotechnical investigation for Landfill
expansion activities planned at the western portion of the Landfill where surface lignite
mining operations had previously been conducted to a depth of 50 to 100 feet using a
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dragline, and the spoils (reclaimed soil) were returned to the excavation. The report
concluded the Landfill embankments would be stable with side slopes of 3:1 (Apex
Geoscience, 2013).

In 2015, Auckland Consulting further expanded the groundwater monitoring well
system at the Plant, including installation of monitoring wells AD-30 through AD-35
{Auckiand Consulting, 2016).

2.4 Hydrogeologic Setting

The site area is located within the West Gulf Coastal Plain. Cretaceous formations
crop out in belts that extend in a northeasterly direction parallel to the Gulf of Mexico,
and dip gently southeast. The central and northern portions of the Plant are located on
the outcrop of the Eocene-age Recklaw Formation. The Recklaw Formation consists
predominantly of clay and fine grained sand, and attains a maximum thickness of
approximately 100 feet (Broom, 1966).

The Recklaw Formation is underlain by the Eocene-age Carrizo Sand, which outcrops
in the topographically low southern portion of the Site in the area of the Landfill
Stormwater Runoff Pond. The Carrizo Sand consists of fine to medium grained sand
interbedded with silt and clay, and attains a thickness of up to approximately 100 feet in
Harrison county, Texas (Broom, 1966). As shown on Geologic Cross Sections C-C’
(Figure 6) and D-D’ (Figure 7}, a thick sand stratum is located below and adjacent to
the Landfill between an elevation of approximately 270 feet and 330 feet amsl. This
sand stratum likely corresponds to the Carrizo Sand based on geologic maps of the
Site area (Broom, 1966; Flawn, 1965).

The Carrizo Sand is underlain by the Eocene-age Wilcox Formation, which outcrops in
topographically low areas near the Sabine River to the south and southeast of the
Plant (Flawn, 1965). The Wilcox Formation consists of interbedded sand and clay with
seams of lignite, and attains a thickness of approximately 700 feet (Broom, 1966). As
shown on Geologic Cross Section D-D’ (Figure 7), a lignite seam was encountered
below an elevation of approximately 270 feet amsl during drilling of monitoring well AD-
24 at the south end of the Site. This lignite seam likely corresponds to the top of the
Wilcox Formation based on geologic maps of the Site area (Broom, 1966; Flawn,
1965).

These features are further illustrated on five lines of cross section that were prepared
through the Landfill Area, with three lines trending from west to east (A-A"; B-B"; C-C),
and the other two lines trending from north to south (D-D’; E-E’). The cross section
location map is included as Figure 3 and the lines of cross section are included as
Figure 4 (A-A’) through Figure 8 (E-E").
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2.4.1 Climate and Water Budget

Average temperatures in Harrison County, Texas range from 47.1° Fahrenheit (F) in
January to 83.8°F in July, and the mean annual growing season is 238 days. Average
annual precipitation (including liquid water equivalent from snowfall) is approximately
47 inches (Broom, 1966).

2.4.2 Regional and Local Geologic Setting

The central and northern portions of the Plant are located on the outcrop of the
Eocene-age Recklaw Formation. The Recklaw Formation is underlain by the Eocene-
age Carrizo Sand, which outcrops in the topographically low southern end of the Plant
where the Landfill and Landfill Stormwater Runoff Pond are located (Broom, 1966;
Flawn, 1965).

Detailed regional geologic characterization can be found in several published reports
including Texas Water Development Report 27 “Ground-Water Resources of Harrison
County, Texas” (Broom, 1966), The University of Texas at Austin Bureau of Economic
Geology “Geologic Atlas of Texas — Tyler Sheel’ (Flawn, 1965), and U.S. Geological
Survey Open-File Report 88-450K “Petroleum Geology and the Distribution of
Conventional Crude Oil, Natural Gas, and Natural Gas Liquids, Fast Texas Basin"
(USGS, 1988).

Detailed regional and site geologic characterization can also be found in the 2010
ETTL report entitled “Geotechnical Investigation, Pirkey Power Station, Existing Ash,
Surge, Lignite and Limestone Runoff, and Landfill Stormwater Ponds Embankment
Investigation, Hallsville, Texas" (ETTL, 2010).

243 Surface Water and Surface Water Groundwater Interactions

Figure 9 is a potentiometric surface map based on January 2016 water level data for
the uppermost water bearing unit at the Site, and water level elevations in the Site
monitoring welis are summarized on Table 1. As shown on Figure 9, shallow
groundwater flow direction in the Landfill area is southwesterly at an average hydraulic
gradient of approximately 0.01 foot per foot.

The Landfill is located approximately 400 feet west of Brandy Branch Reservoir, which
was dammed during Plant construction in the 1980’s. The normal pool level of Brandy
Branch Reservoir is approximately 340 feet amsl. As shown on Figure 9, shallow
groundwater flow direction at the Site generally follows surface topography to the west
and southwest toward Hatley Creek, which is located in a topographically low area
approximately one mile west of the Site. Therefore shallow groundwater in the Landfill
area does not discharge into Brandy Branch Reservoir. Brandy Branch Reservoir likely
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recharges the uppermost water bearing unit in the southern portion of the Site, where
the pool level in the Reservoir {340 feet amsl) is higher than water level elevations in
monitoring wells located southwest {downslope) of the Reservoir.

244 Water Users

A water well inventory conducted by Banks Information Solutions showed 12 water
wells had been drilled within a ¥2-mile radius of the Site (Banks, 2015). The nearest
water well was reportedly drilled directly east of the Landfill in 2004 by Bennett Drilling
for use as a rig supply well. The water well was screened from 330 to 426 feet below
ground surface, therefore this water well is completed in a deeper water bearing unit
relative to the uppermost water-bearing unit at the Site.

The second closest water well was reportediy drilled directly south of the Landfill by
Amoco Production Company in 1891 for use as an oil field rig supply well. The water
well was screened from 163 to 243 feet below ground surface, therefore this water well
is completed in a deeper water bearing unit relative to the uppermost water-bearing
unit at the Site.

The third closest water well was reportedly drilled approximately 200 feet southwest of
the Landfill by Matador Operating in 2000 for use as an industrial well. The water well
was screened from 340 to 420 feet below ground surface, therefore this water well is
completed in a deeper water bearing unit relative to the uppermost water-bearing unit
at the Site.

All of the water wells identified within a Y2-mile radius of the Site were drilled to total
depths of 160 feet or deeper except one water well (Well ID; 35-37-4E) that was drilled
to a total depth of 55 feet in 1982. This water well was completed with concrete tile
from the surface to total depth, and is located approximately Y4-mile east (up gradient)
of the Pirkey Power Plant.

3. Unstable Areas

CCR Rule 40 CFR Part 257 .64 requires that existing landfills must not be located
within an unstable area unless the owner or operator demonstrates that the design of
the unit will ensure the integrity of the structural components of the unit.

3.1 Definition of Unstable Area and local Conditions

3.1.1 CCR Rule Definition

CCR Rule 40 CFR Part 257.53 defines an unstable area as a location that is
susceptible to natural or human-induced events or forces capable of impairing the
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integrity of the CCR unit. These may include poor foundation conditions, areas
susceptible to mass movements (landslides), and karst terrains.

3.1.2 Poor Foundation Soils

ETTL conducted a geotechnical investigation and foundation settiement evaluation of
the Landfill foundation in 2005. The investigation included evaluation of the western
portion of the Landfill where lignite mining operations previously occurred. The ETTL
evaluation concluded the predicted Landfill settlement would not exceed approximately
4.3 feet and would not adversely affect the performance of the Landfill liner or leachate
collection system, and the Landfill excavation, interim fill, and final cover would be
stable on slopes of 3:1 or 4:1 (ETTL, 2005).

Apex Geoscience conducted a gectechnical investigation and foundation settlement
evaluation of the Landfill in 2012, including advancement of two CPT borings in the
western portion of the Landfill where lignite mining operations had previously occurred.
The report predicted estimated settlement of 39.07 inches (3.26 feet) and concluded
the Landfill would be stable with side slopes of 3:1 (Apex Geoscience, 2013).

3.1.3 Mass Movements

Geotechnical evaluations of the Landfill by ETTL in 2005 and Apex Geoscience in
2012 concluded that the Landfill would not be subject to mass movements that could
impair the integrity of the Landfill based on the existing Landfill side slopes of 3:1
{ETTL, 2005; Apex Geoscience, 2013).

3.1.4 Karst

The site area is located on the outcrop of unconsolidated Cretaceous Formations
consisting predominantly of sand and clay (Broom, 1966; Flawn, 1965). The Landfill is
not located in a karst area.

3.1.5 Subsurface Mining

Naturally occurring lignite is present in portions of the Site area, and a naturally
occurring lignite seam was identified at an elevation of approximately 270 feet amsl at
monitoring well AD-24 as shown on Geologic Cross Section D-D’ (Figure 7). The
Texas Water Development Board Ground-Water Resources Report for Harrison
County, Texas, states that the Wilcox Formation, which underlies the Carrizo Sand,
contains lignite (Broom, 1966).

Lignite mining operations using a drag line had occurred in the western portion of the
Landfill prior to Landfill construction in this area (VFL Technology Corporation, 1984).
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The drag line mining method is a surface mining method. A geotechnical evaluation of
the previously mined western portion of the Landfill was conducted by ETTL. in 2005.
The ETTL report indicated the western portion of the Landfill had been mined in the
past to a depth of 50 to 100 feet using a dragline, and the spoils (reclaimed soil) were
returned to the excavation. The geotechnical evaluation included installation of 30 soil
barings, ten CPT borings, and geotechnical testing of soil samples. The ETTL report
concluded the Landfill would be stable based on the Landfill liner system (compacted
clay or GCL overlain by HDPE or VLDPE), leachate drainage system (lateral
underdrain consisting of permeable bottom ash), and Landfill side slopes no steeper
than 3:1 (ETTL, 2005).

3.2 Compliance with Unstable Areas Restriction
Based on our August 19, 2015 site visit and review of available information, including
the 2005 geotechnical evaluation of the Landfill by ETTL, and the 2012 geotechnical

evaluation of the Landfill by Apex Geoscience, this CCR unit complies with the
requirement for not being located in an unstable area.
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4. Summary, Conclusions, and PE Certification

I, Kenneth J. Brandner, certify that this report was prepared under my direction and
supervision, and that the information contained herein is true and accurate to the best
of my knowledge. Based on my experience and knowledge of the site, as well as the
evaluations discussed within this report, the H.W. Pirkey Power Plant Landfill complies
with the requirements of the location restrictions sections of 40 CFR 257 Subpart D
that apply to existing landfills and therefore the CCR unit is not located in a restricted

location.
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f2 ARCADIS

Table 1

Water Level Data

AEP Pirkey Power Plant - CCR Storage Areas

Hallsville, Harrison County, Texas

(b)

(b)

Ground Top of Borehole Date Screen Well Top of Screen Bottom of Screen 4/13/2011 | 12/15/2011 | 6/20/2012 | 1/23/2013 7/7/2013 | 1/22/2014 | 7/9/2014 1/28/2015 1/20/2016
Surface Casing depth Installed Material diameter Depth Elevation Depth Elevation | GW Elev.| GW Elev. | GW Elev. GW Elev. GW Elev. | GW Elev. | GW Elev. | GW Elev. GW Elev.
well ID Latitude Longitude Elevation® | Elevation® | ft. bls inches ft. bls ft. msl ft. bls ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl ft. msl
Monitoring Wells
MW-2/AD-2 32°27'54.753" | 94° 29' 25.282" 341.25 344.04 40 10/7/83 Sch. 40 PVC 4 20 321.25 40 301.25 326.90 327.12 327.17 327.26 326.62 327.70 327.19 328.62 328.55
MW-3/AD-3 32°28'6.829" | 94°29' 21.498" 372.76 375.30 57 11/4/83 Sch. 40 PVC 4 37 335.76 57 315.76 342.95 341.59 343.70 341.10 343.27 341.42 343.96 345.01 347.03
MW-4/AD-4 32°27'59.247" | 94°29' 4.692" 363.69 366.79 46 10/10/83 Sch. 40 PVC 4 26 337.69 46 317.69 351.45 351.24 352.44 354.42 349.22 355.58 353.33 359.00 359.16
MW-7/AD-7 32°27 43.611" | 94°29'15.611" 359.61 362.79 40 10/3/83 Sch. 40 PVC 4 20 339.61 40 319.61 344.34 343.75 344.15 344.90 343.35 346.61 346.23 349.17 349.31
MW-8/AD-8 32°27'25.095" | 94° 29' 14.925" 356.92 359.84 35 10/4/83 Sch. 40 PVC 4 20 336.92 35 321.92 341.65 340.29 341.65 340.72 341.25 341.67 343.36 344.03 347.21
MW-10/AD-10 32°27'52.446" | 94° 29' 16.545" 359.48 362.21 40 10/10/83 Sch. 40 PVC 4 20 339.48 40 319.48 342.03 341.90 342.19 341.41 339.85 342.27 342.22 344.39 343.97
MW-12/AD-12 32°27'51.702" | 94° 29' 3.238" 378.84 381.99 51 1/30/86 Sch. 40 PVC 4 31 347.84 51 327.84 358.95 357.99 359.33 368.07 357.41 369.97 367.04 372.75 371.05
MW-13/AD-13 32° 27" 46.002" 94° 29'5.71" 361.98 364.76 40.5 2/23/88 Sch. 40 PVC 4 30.5 331.48 40.5 321.48 349.46 348.91 349.52 350.81 348.61 351.97 351.29 354.47 354.15
AD-16 32°27'40.871" | 94° 29' 38.637" 356.81 360.05 35 12/30/10 Sch. 40 PVC 2 15.0 341.81 35.0 321.81 338.08 335.50 337.58 335.43 336.67 339.53 340.84 343.34 347.68
AD-17 32°28'2.315" 94° 29' 39.45" 342.65 346.09 30 12/30/10 Sch. 40 PVC 2 10.0 332.65 30.0 312.65 322.66 322.29 323.31 323.51 323.06 325.19 324.15 328.42 326.78
AD-18 32° 28'9.245" 94° 29' 6.469" 360.48 363.42 25 1/3/11 Sch. 40 PVC 2 15.0 345.48 25.0 335.48 355.53 351.54 357.21 355.47 357.23 360.03 358.06 359.88 360.52
AD-19 32°27'50.512" | 94°29'13.973" 359.50 362.82 30 12/30/10 Sch. 40 PVC 2 10.0 349.50 30.0 329.50 344.07 343.58 344.29 344.62 342.60 345.11 345.76 347.92 347.40
AD-20 32°27'51.346" | 94° 29' 21.576" 352.30 355.79 35 12/28/10 Sch. 40 PVC 2 15.0 337.30 35.0 317.30 334.50 334.63 334.69 334.78 333.38 335.38 334.87 336.88 336.07
AD-21 32° 27 45.403" | 94° 29'19.195" 347.23 350.72 30 12/27/10 Sch. 40 PVC 2 10.0 337.23 30.0 317.23 340.43 340.02 340.22 341.57 339.16 342.36 341.67 345.45 343.82
AD-22 32°27'41.349" | 94°29' 17.779" 355.57 358.51 30 12/16/10 Sch. 40 PVC 2 10.0 345.57 30.0 325.57 343.64 343.16 343.74 344.83 342.90 346.49 345.77 350.24 350.29
AD-23 32°27'3.384" | 94° 29' 41.258" 346.72 350.10 35 12/15/10 Sch. 40 PVC 2 15.0 331.72 35.0 311.72 319.65 318.94 319.29 318.66 318.87 319.80 319.79 319.84 321.23
AD-24 32°27'1.455" | 94° 29' 56.388" 287.68 291.14 20 12/27/10 Sch. 40 PVC 2 5.0 282.68 20.0 267.68 282.92 284.29 285.10 285.63 285.06 288.30 287.10 288.56
AD-25 32°27'17.187" | 94° 29' 58.998" 334.15 337.09 30 12/14/10 Sch. 40 PVC 2 10.0 324.15 30.0 304.15 324.51 321.90 323.14 321.94 322.15 322.56 324.24 326.42 327.00
AD-26 32°27'25.426" | 94° 29' 54.775" 342.41 345.25 40 12/14/10 Sch. 40 PVC 2 10.0 332.41 40.0 302.41 324.53 323.77 323.62 322.32 322.09 323.24 322.51 323.04 326.06
AD-27 32°27'36.66" | 94°29' 47.272" 349.83 352.62 37.5 12/15/10 Sch. 40 PVC 2 175 332.33 37.5 312.33 325.82 324.54 326.13 325.39 325.35 326.39 327.91 329.69 330.89
AD-28 32°27'55.439" | 94° 29' 39.418" 335.92 339.40 40 12/28/10 Sch. 40 PVC 2 15.0 320.92 35.0 300.92 319.67 319.16 319.92 320.21 319.69 320.65 320.22 322.16 321.39
AD-29 32°28'8.271" | 94°29' 31.939" 350.21 353.37 30 1/3/11 Sch. 40 PVC 2 10.0 340.21 30.0 320.21 334.68 333.37 334.74 337.47 336.84 338.55 335.85 340.57 338.48
AD-30@ 32° 27' 56.49" 94° 29' 32.53" 339.04 342.02 25 12/8/15 Sch. 40 PVC 2 10.0 329.04 25.0 314.04 323.70
AD-31@ 32° 28' 02.48" 94° 29' 20.90" 357.75 360.75 35 12/8/15 Sch. 40 PVC 2 20.0 337.75 35.0 322.75 346.60
AD-32@ 32° 27' 56.20" 94° 29' 11.86" 357.23 359.18 33 12/11/15 Sch. 40 PVC 2 13.0 344.23 33.0 324.23 352.32
AD-339 32° 27" 38.70" 94° 29' 15.82" 359.30 362.37 30 12/11/15 Sch. 40 PVC 2 15.0 344.30 30.0 329.30 351.13
AD-34@ 32°27'10.13" 94° 29' 57.93" 304.64 307.61 25 12/11/15 Sch. 40 PVC 2 10.0 294.64 25.0 279.64 307.61
AD-35@ 32° 27' 09.64" 94° 29' 42.74" 316.01 318.95 20 12/11/15 Sch. 40 PVC 2 3.0 313.01 18.0 298.01 309.85
Piezometers®©’
W-3 (PW-3) 32°27'57.6" 94° 29' 31.8" 356.30 356.30 38 10/20/09 Sch. 40 PVC 2 28.0 328.30 38.0 318.30 NM NM NM NM NM NM NM NM NM
(a) Source: Apex Geoscience Inc. (March 23, 2011).
(b) Screen length and screened intervals for AD-2 through AD-12 estimated from video surveillance (Apex Geoscience Inc., March 23, 2011).
(c) Souce: EETL (October 2010).
(d) Source: Auckland Consulting LLC (January 26, 2016). Monitoring wells AD-30 through AD-35 installed during December 2015.
Groundwater Elevation Source: AEP, Pirkey Monitoring Well Groundwater Elevations through January 2015.
NM - Not Measured
G:\Active Projects\AEP\OH015976 - CCR Plant Assessments\Pirkey Power Plant\Final 2016 Reports\Landfill Location Restriction Evaluation\Pirkey -Table 1-Water Level Data ARCADIS Page 1 Of 1
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Appendix A

Boring/Well Construction Logs



-

832964 LOG OF BORING
PROJECT: Waste Water Ponds BORING NO.: MW-8
CLIENT:  swePCO LOCATION: hHalisville
Date: 1p-4-83 Type: Auger Ground Elevetion:
| Legend:
;‘_j'“ E ié_ M Semple X Penetration ¥ Water
8 & |3
Description of Stratum
WL Stiff tan silty sandy clay w/iron ore
§
5' Stiff tan and grey silty sandy clay w/iron ore
elf Firm tan and grey clayey silty sand
20 W Medium tan and grey very sgilty sandy clay w/iron ore
26 Very stiff grey =ilty clay lenses
~30~:i 43-7=5%" 50 B/S5k"
o ’, Very dense tan and grey silty sand 50 B/5%"
Bottom of boring at 35 feet.
| 40—
| 45—
60—
oo




———

D BORING | MONITOR WELL

AD-16

APEX PROJECT NO.: ) 10-089 BORING NUMBER: MONITOR WELL NUMEER;
FACILITY NAME:  AEP- Pirkey Power Plant RACILITY IDNO.: NJA

FACIHLITY ADDRESS: Hallsville, Texns

DRILLING COMPANY/METHOD/RIG: _Apex Geoscience Inc. / Hofllow-stem Augers! CME-5S Track Rig

Ducng Laa| 19089, AL

DRILLER: Ed Wilson, Apex Gepacience Ine. COMPLETION DATE: 1232010
PREPARED BY: Jeff Ssmmons LOGGED BY: _Matt Lyon/Jeff Ssmmons
LATTITUDE: W 32*27.560" Detom; WGS-84 WELL LOCATION: North of Mine Haul Road
LONGITUDE: W94°20.642
§ E g : WELLLOGAND = | LSCS SOIL DESCRIPTION AND COMMENTS Odor | Molature
El g ) E COMPLETION DETAILS | CODE
[
1 0-2 SM  {Silty send, very fine grained, light brown None Dy
2
3 28 1. [Bamdy clay, yellowish brown, reddish brewn None Dry
4 -some iren oxide coneretions st 2.5
£ -light gray ot &
[
7
8
[] &10 CL  (Clay, red, light yeltowiah brown, gray, ft, berd, some very fine None Dey
10 sand seams
m %11 | CL ciay, red, I lowish Stiffio bard Noz: Dy |
2 11-14.25 CL iy, yeliowish brown, some send, reddish brown, light gray, None Dry
13
14 : : sand seam at 14-14,25, vellowish ! Moigt |
15 : 539 H.Z.S-Illﬂ CL  [Sendy elay, red, light grey, gray, very thin sand lenses interbedded None Moist to
16 Y B in clay V. Moiat
17 H o
iB : =50
¢ E:ﬂ B 1829.5] CL  [Clay, reddish gowy, light gray, yeliowish brown, hard, gray Nonz Modst
20 0 oo -2" reddish brown iron oocide cemented send iaminations ot 19.75' )
)] E: isis ~very moiat, 1° gravelly sand lense, very fine gypsum erystals V. Moixt
n nm surs at 217
23 v B 1t andy 22, 22.5', 24’
M EE_'“:E gy, yellowish brown at 24-24.5'
25 [ 009
% . res - derk gray, very fine gypsumn erysuals, fréce sand, Dry
27 : : hacd, dry, ot 25
b : ai
20 - saan
» T
3 eq =
| 52 i e '
3 i ] 3235 | SC  [Clayey sand, greenish gray, light gray, some very fine gypsum None Woist
34 oo o crystals, denss
35
6
37 Boring Tarminved at 25
e
39
40
s Y rier o ¥ WaierLevel
Total Depth: 35 feet Riser interval: + (ogr)}-15
HA4pex Filter Sand (Sire/Intarval): 1335 Streen Inigrval: T is38
geosclenee ine. - Growt (Type/interva)); Grout from 0-2% Bentonite from 2-13' Water lovel: 2337
Surface Completion Flush ] Above Ground 3
Note: ﬁhﬁu' ot 10 be used uplntam ﬂu'arepm.




DO BORING &  MONITOR WELL

APEX PROJECT ND.:  110-08¢ BORING NUMBER: MONITOR WELL NUMBER: AD-23
FACILITY NAME: AEP- Pirkey Power Plant FACILITY ID NO.: N/A
FACILITY ADDRESS: Hallsville, ‘Texas
DRILLING COMPANY/METHOD/RIG: Apex Geoscience Inc. / Hollow-stesn Augers/ CME-55 Track Rig
RILLER: Ed Witson, Apex Geosclence inc. COMPLETION DATE: 12/15/2010
PREPARED RY: David Bedford LOGGED BY: David Bedford
LATTITUDE: N 32°2703.3" Datum: WGS-84 WELL LOCATION:
LONGITUDE: ‘'Wo4*20'41 3"
E > WELL LOG AND USCS .
E E = 5 E COMPLETION DETALS CODE S0IL DESCRIPTION AND COMMENTS Dglor Moisture
= "]
1 0-9 SC  [Clayey sand, brown, with yeilowish brown and orangish Srown Nene Moist
2 laminations, very fine grained, very silty, few light grey
3 lay siresks
4
5
§
7
]
9
1o 514 ML |Siltstone with light gray ciny streaks, Hght gray with ormgish None Moist
1t brown strezks, few srond] iron ore pebbles
12
13
14 ka .
15 b i 1420 SM  |Sand, light gray with orangish brows streaks, very silly, None Slightly
16 S ety fine grained, few clay laminations Maoist
17 Bl
18 nerc N
19 maun mane
E goog sn--
21 L FH 2027 | ML [Siltstone, light grey with orangish brown stresks None Vety
22 n=r gooo Muist
23 E g ansn
n s e
28 i g Nome | V.Moist
26 -l
27 e :
28 EHH HH] 27-30.5 | SM {Sand, light brown mottied with orngish brown, very fine grained, None Wet
o o HH very silty
30 HH
3t v HH HHws1s sc Slightly sandy clay, oranglsh brown mottla with arangish beowm, None Moint
12 danw e s fine grmi| D31
33 AN FEH 31533 | CL [Leen clay, dense, small sandy streaks, desk pray, very five gmined None Maoist
34 zar 5000 11.5-35)
35 »
3
37 Boring Terminated at 15'
38
ki
40
[ e 27 Bestonun EEEEERH] moer e War Lowat
Total Depth: 35 font Riser Imerval: 3 (ags)-15
BlApex geoscience Filter Sand (Size/Tuterval)s 13-35' Screeninterval: 1539
inc, Greut (Type/Intervnl): _Grout from 0-2; Bentonite from 2-13' Weier level: 30.83
Surface Completion _Flush [ Above Ground 3

Note: This Ing is not to be used separete from this report,
Taviay Ligs_| 1000, ADY
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O BORING ] MONITOR WELL
APEX PROJECT NOQ.: {10-089 BORING NUMBER: MONITOR WELL NUMBER: AD-24
PACILITY NAME: AEP- Pickcy Power Plant FACILITYIDNO.:  N/A
FACILITY ADDRESS: Hallgville, Texns
DRILLING COMPANY/METHOD/RIG: Apex Geoscience Inc, / Hollow-slem Augers/ CME-SS Track Rig
1DRILLER: Ed Wilson, Apex Geoscitnte lac. COMPLETION DATE: [20272010
FREPARED BY: Jeff Sammons LOGGED BY: Jcff Sammons
LATTITUDE: N 32°27.04' Dajum; WGS-#4 WELL LOCATION: South of LF pond dan
LONGITUDE: W4°29,940F
£ |ug
e > WELL LOG AND Uscs
DESCRI [
E E E. g g COMPLETION DETALLS | CODE solL PTION AND COMMENTS Odor | Moieturs
1 SM Jsﬂty sand, very fine graintd, some tlny, brown and reddish None Moist
2 brown, medium dense
3 Clayey sand, sily, gray, yellowish brown, reddish brown, Mone DOry
4 5 g very fine greined, dense
5 . o ~some iron oxide concretions and gravel s 5-5, trace organic Moist
é H matter st 6, gray, derk gray, reddish brown, inose {0 med, dense
T s e 65-16 | BM  SiMy sand, very finc grained, rod, loose, tmce clay None Saturaied
a = )
9 V HHH
10 3 M -some grave] at 10'
il o et “hard cemonted sendstone with iron oxide at 11"
12 2 1eie
IJ : . .
4 e o
5 :: e = some clay at 15-16, medium donse, gray, dark gray Moist
16 e et
17 oo L 1620 | Lignite |Lignite, black, Jotwe, saturated at 16-)7 None Setursted
18 s taua - medivm dense, moist at 17-20¢
19 H ==
20 : i
21
e Boring Terminated @ 20'
23
4
25
26
27
28
il
k1]
V22 Bemcnite FEEFETH Fuer s V WaterLewe!
Total Deptht 20 fes Riser Interval; 83 (ags)s'
Bldpex Filter Send (Stze/Inteyval)t 320 Soreen nterval: 520
geoscience Inc. Grout (Type/Intervalys _Grout from 5-2% Bentonite from 2-3 Water level: 8.4
Surface Compleiion B Fhsh u Above Ground 3

Note: This lng is not lo be used separets from (hiis report,
Daring Lags,t 14009, AD-3¢




I 0 BORING a MONITOR WELL

FACILITY ADDRESS: Haflsville, Texas

i |FACILITY NAME:  AEP- Pirkey Power Plant FACILITY 1D NO.:

APEX PROJECT NO.1 110-089 BORING NUMBER: MONITOR WELL NUMBER:

Nk

AD-25

l DRILLING COMPANY/METHOD/RIG:  Apex Geoscience Inc, / Hollpw-stem Augers/ CME~55 Track Rig

HDRILLER: Ed Wilson, Apex Geosclence Inc, COMPLETION DATE: 12/14/2010

PREPARED BY: David Bedford LOGGED BY: David Bedford

LONGITUDE: W24720'59. 1

LATTITUDE: N32%27172" Datum: WQOS-84 WELL LOCATION: 8. of Diesal ASTs

RVAL

COMPLETION DETALLS | CODE

DEPTH
(FEET)

PID (PPM)
SAMPLE

WELL LOG AND uscs SOIL DESCRIPTION AND COMMENTS

Odor

015 | SC |Clayey sand brown, silty, very fine grained, moist
1.5-7 CH {Fs sandy clay, orangish lsown, very fine grained, roofst

HH

D 00w O W B T B

1T
2l
' 8

CLLLEETITT

Wel @ 14

rABEEITA AN

TLELLTLLT
e
LTI T

r s
"EE RN EE .

=}

B

r s
yu M ma
Y EAF I N AN AEN AN IR AR AN

RSN RE R L
 EME RSN

LITECE

8

o 15-20° - fow pieces of dark gray cysalline rock

7-30 SC  |Clayey sand, orengish brown mottled with dark grey,
very finc grained, few light gray clay inclusions

None

Muist

32 Boring Terminated a1 30’

N Y sewcic EEEEEERER e s

Total Depth: 30 fect

HEAapex Fiiter Sand (SkzeAnterval): 8-30'

geosclence Ine, Grout (Typefintervalp _Grout from 0-2" Bentonite from 2-8'
Surface Completion 0 Fhsh n

aomie

YV Water Level

Riser interval:
Screen Interval:
Water level:
Above Ground

43 {ugg)-10"
19-30F
1269
3!

Note: This log is net to be used separate from this report,
Oong Lags [10-08p, AD-25
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B8 BORING n MOMITOR WELL
APEX PROJECT ND.: 110-089 BORING NUMBER: MONITOR WELL NUMBER: AD-26
FACILITY NAME: AEP- Pirkey Power Plant FACILITY IDND.: N/A
FACILITY ADDREBS; Hallaville, Texes
DRILLING COMPANY/METHOD/RIG: Apex Geosclence Inc. / Hollow-stem Augers/ CME-55 Track Rig
DRILLER:  Ed Wilson, Apex Geosciencs Inc. COMPLETION DATE; _12/1472010
PREPARED BY: David Bedford LOGGED BY: Devid Bedford
LATTITUDE: N 3227253 _Datum: WGS-84 WELL LOCATION: By sil: fence and plagtic [ined trench
LONGITUDE: W94°25°54,8"
el £ 18 g WELL LOG AND UsCs
E E g % E COMPLETION DETAILS | CODE S0IL DESCRIPTION AND COMMENTS Odor Moisture
1 0-] SC 8l &l light brown, fine preined, 3i Nore Maist
2 1-3 CL  [Sandy cley, lean, vesy fine grained, reddish brown None Mpist
3
4 35 | CL " [Lean, slightly sandy cley with clayzy sond sireaks, orngish Nons | Moist
5 emall coel fine prained
[ 57 SC  |Clayey sand, omngish brown, very (ine grained, brown cley None Molst
7 inclusims
3 7-14 €l [Lean clay, orangish brown mottled with browndight gray clayey None Moist
9 0 sand stresks, vory fine grained, Few coat picces
10 -
1 H -
12 . .
13 : .
14 - ot
15 HE EF 1428 [ SC  |Cimyey sand, dark brown wi omngish brown streaks, Nooe | Slightly
16 OH very fine grained, coal pleces Wet
17 mee -
18 = i .
19 -
20 v e -s Wet
21 H 20-27 - Large clay Inclusions, brown
2 e = Vey
3 B : Muis;
24 = v
zs e ot
26 BT Wit from 2526
27 H .
2B o =
= o (F) 2830 | CL  |[Lean cluy, light grey with omngish brown strsaks, few mmali Notne | V. Moist
30 e = sandy s| fine grained
3 . ol 30-32 | SC [Clayey sand, light black, very fin prained, smell pieses mica None Wet
Liz mva == Wet from 30.30.5 Moist
n anes 3 3240( CL  [Loan clay, orangish brown, small clayey sand stresks, very None Motat
34 AoRe g fine grained, brown streaks
35 = :! Stightly
36 : Ao Wot
37 =
38 st
3 il
40 LeE 2 - -
Boring Terminated at 40
- Cement V77 Benionine m Fille: Sand Y Waerlewd
Tota) Depth: 40 fect Rizer Interval: +3 (aga} 10
Bldpex Fiiter Sand {Slze/Interval): 3-40° Screen Interval: 1040
Eeosclence Inc. Graut (Type/Interval):_Grout from 0-2; Bentorite from 2-8' Wager level: 1845
Surface Compleifon B Flugh ] Above Gmu‘ni ¥

Mols: This log is 7ot W be used ssparsen fiom this report.
oy lagy, LI, AD-A6
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O BORING &  MONITOR WELL

PEX PROJECT NO.: 110-089 BORING NUMBER: MONITOR WELL NUMBER: AD-27
FACH.ITY NAME: AEP- Pi Power Plant FACILITY IDNG.:  NfA
FACILITY ADDRESS: Halisville, Totns
DRILLING COMPANY/METHODVRIG: Apex Qeostience Inc. / Hallow-stem Aogers/ CME-53 Track Rig
DRILLER: Ed\rVist_m_l Apex Geoscience Inc. COMPLETTON DATE: _12/15/201D
PREPARED BY: David Beriford LOGGED BY:_Davi¢ Bedford
LATTITUDE; N 32°27'36.8" Datum: WGS-34 WELY LOCATION: By comer lingd ditch
LONGITUDE: W94*2547.3°
E g WELL LOG AND USCS .
e ENTS
E E z g E COMPLETION DETALLS | copg SOIL DESCRIPTION AND COMM Odor Moisture
&
1 -2 SC  [Clayey sand, ormngigh brown with dark gray laminationa, None Slightly
2 very fing grained Malst
3 21551 €L |Lesn chay, dznse, few thin sandy streaks, reddish omnge, Naune Slightly
4 very fine grained, mottied with tight brownish grey Maist
3
&
7
3
]
10
1 Orange 1o brown with crangish brown stresks,
12 ot 10' becomes britile
13
14
15
[T 8 15.5-23|  5C  |Claysy sand, greenish brown with orangish brown streaks, few None Muist
17 H thin tan elay streaks, very fine grained
i < ::
19 u: nen
20 uy aen
21 P
2 nen aen
2 : : _
24 H Bl 524 ] s Nens Wer |
25 H HE 2427 Faz cIay, brown with orengish brown streaks, many sandy None Yery
26 vi i En mresks, very fine greined Moin
2? s -
28 alele N 2730 [ SM ]Sand, greenish gmy with prngish brown sireaks, very finle i Nonc Wet
2 T H fine grained, wet
30 s .
3] = ':53047,5 SC  |Clayey sand with clay sireaks, light greenish blsck, very fine None Slightly
2 cioo 0 grained Wel
a s "
3% . . !
s s mm
% 35 Wet red brittle shale from 35-35.2
37 L n
38
3% Boring Terminated ot 37.5'
40
22222 bemoniie BT wier se V  Werlew
Total Depth: 40 feot Riser Interval:  -+3 {aps}17.5'
Bldpex Filter Sand (Size/Inierval): 15.5-37.5" Scceen lotervel:  _ 17.537.F
Zeosclence inc. Grout (Type/Inserval): _Growt from 0-2; Benionite from 3-13.5 Water Javel. 267
Sarfuce Completion 1 Flush [ Above Ground 3

Note: This Ing is not to be vsed spparate from this report.
By Logs_11 09, AD-3
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Hudrex |

| 1 ONMENTAL, [NC.

Monitor Waell
Monitor Well No.: AD-34

PROJECT INFORMATION

DRILLING INFORMATION

Jaffsey . Bammona, P.G.
BUPERVISING PG: Jaffrey D). $ammona, PG
COMPLETION: 121192015

DEVELOPMENT: 12M8/2015

EITE LOGATION: 2400 Fif 3284, Hallaville, Taxse
WELL OWNER: AEP

DRILLER: Bujord Cotier
DRILLER'S LICENSE NO.: 80088
HRIG TYPE: Gaopmbe 32300T

METHOD OF DRILLING:  Hollow Stem Avger
SAMPLING METHODS:  Spilt Core
SURFACEELEVATION: 307,81 {Top of Casing)
HOLE DIAMETER: a2

LATITUDE 3227 10.13" LONGITUDE 94 20° 57.83°

3 Water Level Upon instaliation -SZ_Waier Level al Time of Driling i Geotschnical Leb Sampie TBPG No. 50027

NOTES: This log shouid not ba usad separately fram the origina! raport. Not alf UECS deacriptors were laboratory verified.

a |uB8 ng é g CONSTRUCTION
DESGRIPTION & =
A1y HHERE
* T
4 - Cover
i Locking Well Cep
2 Profactive Well
1. Casing
1 Concrets Ped
o a Ground Surface
CLAYEY SAND: very fne fo fne sand, somesll, | sc |77 1
mmmmm,mgm A A 1 Cament
41
CH 2 - -
FAT GLAY: trace sand and s, some iron oxide S = =
concrafions, dark reddish brown, reddish brown, ] 91 |es[eaf2aluo =1 =]
and and ight gray, molst ST =1 =] |Bemonita
- some sl and very fine o fine sand at &', light gray, \‘". = =
light reckilsh brown, and Bgh! yellowiah brown, moiat 1° — |={ |2"soh40PvC
o very molst ;. G [y | Riser
SANDY LEAN CLAY: same vary fine to fnesand, | o /
dark gray, moist /--7
- reddish brown, dask reddish brown, dark gréy, /“
gray a1 10' 1o 12.5° ) vy, St %_‘
.4‘__ = EIEIRIE
SILTY SAND; very fine to fine sand, some clay, sl
wmm:;.m o &M b +
:.‘:__ 22 |25 |NP| - 20/40 Siica Sand
- increasing clay conlent with depth
0.010° Slotted Sch.
40 PVC Wl
FAT CLAY: bace sand and sit, gray, moist Borean
2305527 |28
CLAYEY SAND: fine to very fine sand, dark gray,
maolst to very moist PVG Bettom Cap
Page 1of 1
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Hgﬁféi Monitor Well
FNVIRONMENTAL, INC. Monitor Well No.: AD-35
PROJECT INFORMATION DRILLING INFORMATION
PROJECT: Pirkey Power Plant GRILLER Buford Colfier
PROJECTNO..  La4-1024 DRULER'S LICENBE NO.: 50088
LOGGED BY: Joftray D. Smrenons, P.G. RIG TYPE: © Geoprobe 323007
SUPERVISING PQ: Jalirey D. Bxmmons, P.G. METHOD OF DRILLING:  Holtw Btam Augar
COMPLETION:  12M2018 SAMPLING METHODE: Bkt Core
DEVELOPMENT: 12M&/2015 BURFACE ELEVATION:  $10.95 [Yop of Catlng)
GITELOCATION: 2400 FM 2284, Halsviis, Texns HOLE DIMETER: fas
WELL OWNER: AEP LATITUDE 2287'9.84° LONGITUDE 04 20" 42.74"
¥ Wrier Lovel Upon installation 37 Wiaier Level at Time of Driing . Gootachnical Lab Sampla TBPG No. 50027
ar e
DESCRIPTION dE ﬁ 2 7 dlzls CONSTRUCTION
8= $ gk
3 *r
Fd
CLAYEY BAND: very fine fo fine sand, some fron
are gmvel, raddish brownish, dark reddish brown,
yalowish brown, gray, moist
113 [ 48 | 32 | 15
SILYY SAND: vay fine fo fine sand, trace clay,
irmes ron ore gravel, light raddish brown, maist,
Increaging maisiure content with depth 1 |®
T° 12|20 )18 [N
g
=
- sakpetnd at 107 o 15"
CLAYEY SAND: very #ng (0 fine sand, traca iron

ere gravel, light mddish brown, very molst
-mhmufmmmmmmd
dwniﬂ.!ﬁ‘hﬂl’

raddizh brown snd light pray, maist io very
sti1zE 018

LEAN CLAY: intsbadded claye and afits with
Inminations of very £ne sand, hhtm gray and

light reddish brewn, mois? to very

21 [ 93 | 34 (20| 14

- thin lenses of very moist very fine sand and
parlhlymnhdwyhenndaﬂ?i‘nw 18,

NOTES: This log shouki not be used saperstsly from the original report. Not all USCS descriplors were laboratory veritied. Page 1.of 1




852164 LOG OF BORING

PROJECT: Monitoring Well Instilation BORING NO.: M-l
CLIENT: Southwestern Elesctric Power Company LOCATION: Ballsville, TI%
S 12432.79; W 354+34,55
Date: 1/29/86 Type: Rotary Ground Elevation:  337.67
Legend:
£ | 22 msample X Penetration v Water
g8 £ (E
Oul 0 |w
/ Description of Stratum
. ;E'. Brown and tan sandy clay
L ," 3
:::'z.
o 1N Brown and tan sandy clay w/iron ore
NG
‘. L]
EoNT Brown and tan sandy clay w/iron ore
1 eEN
) W
H i' L
20 1 | T Gray silty sand
1.
eI Gray silty sand
i
20 ¥l Gray silty sand
Bottom of Boring at 30 feet,
Water encourntered at 10 fest.
L35
| 40
45—
| 50—
|

SOUTHWESTERN LABORATOR(IES




LOG OF BORING

852164
PROJECT: Monitoring Well Installation EORING NO.. Mso-2
CLIENT: DCA H
Southwestern Electric Power Company o5 J&%ﬂlﬂﬂ%e dlm
Date: 1/29/86 Type! Rotary Ground Elevation: 302.13
L egend:
£ % M Sample X Penstration ¥ Water
§8 E
ouw tﬂ
/ Description of Stratum
-5 Brown silty sand w/iren cre
1050 Brown silty sand w/iron core
—?5—4-::___:' Brown and gray silty sand
|1
|20 : A Gray silty sand
' ’ Ll
25! o
» Gray eilty sand
Bottom of Boring at 27 feet.
—30— Water encountered at 11 feet.
L 20—
45
50

SOUTHWESTERN LABORATORIES

Qh




1LOG OF PORING

b
PROJECT Sludge Dispossd Ares BORINGNO.: . 24
CLIENT: goythwestern Elactric Power Company LOCATION:  po1ipvilla, TX
Date: 6/20/85 Type: Auger Ground Elevation: 208, 40
Legend: Plant Site Coordinates: BSouth ﬁgg:{_‘;‘:ﬁ
£ | 8 |&| msmmple X Penetration "est Water
¥ E
2E 515
/ Description of Stratum
H Y I
N Red-brown clayay sand
’ : Py,
Y - DY
. 'I L] J
s ".l
"10'-’ ) Graval
T, <4 Gray ciayey eilty sand
“H A0
ZE
4 1 G ilcy send
L2031 .} 1. EEVRS =Y
r 5 .
e 25 ] Bottom of Boripg at 22 feet.

Water sncoumtered at 12 feat.

Bottom of Casing at 22 feet.

e 30—

Scresn length 15 fest,

35|

- 40—

| 45—

L.50.]

i

SOUTHWESTERN LABORATORIES




: 1 Number Locellon
Log of Boring J M-3R Harrison Co., miles SW Marshall City
"Prajeci
New Monitor Well Installaticn, H.W. Pirkey Power Plant
Yype
! roangyvate Monitor ¥We
£ 275 n¢ 4.0
E ,E f “ STRATUM DESCRIPTION
Brown Silty Clay -
= -1
] . -~ 10.0° 4" pvC
5— CER Brown Silty Sandy Clay Ccasing
= Red & Gray Silty Clay 7]
- ™ 7
— 7 Bentonite
10— i} ¥ Grout Seal
. —————
1 sana/ —lwell Screen
] - Gravel s i |l{sSlot Size
- L———-—’. —
15— i
- Lignite | 10.0° =
— Tan Silty Sandy Clay § sind
20— [N =
— 1.0' | PYC Cap
] o
—'
25 =]
Completion Dapth Dais | Waler Obssrveilons
20° 7-1-93 Water Encountered at 10.0!

Ha




: L

- 5

| Yt
oM |

-1.‘

L d

X ¥

s o

- m )

[ T8

- 55

- 30

Wajerl.omgl

E [~
i

S SRR vary i dovk gray:

vady denaa; dark gray; with

Wit Chbanmlion:
@ 12 snd open vpon

Seepuge @ 17° while trfiling, Walar lovel
oompletion,

40 BlovesTX,
+ Bavani

Lo
Sioe=11%,
[

44 Blaver33%

-l Blavee0%,
+4 Blawer0%

B g et § Rt oy




LOG OF BORING L-1 10016008
ETTL
, o SURFAGE ELEVATION
ENGINEERS & e et ST
CONSULTANTS PROJECT NO.: G3241-085 BORING TYPE: Flight Auger & | e
— ~— S SRS pTr—— gl
— | % _© & p o
= L e HEHHE e
- i w o HHHEEE
e ———y [z ; g !
PR
-y

Eottomn of Boring & 50

@ 18° end apen upen

€ b= USC 5
F oL

&

L

" cL

i M.

=

4

\_ oL

- 45

- & ~

e Coved =g

r'c it Saapape @ 17" whils driling. Waler jevel
corapletion,

e

- P D Il
P Foshat Pacaleyier Daf)
T-Tonnes 0of)

udeh Voo v o
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LA I M S BNL B e s e po s B

~LOG OF BORING L2 DATE
SURFACE ELEVATION
BORMNO TYPE: Flight Auger £ | waramy
E Mgyt Moishre Coniant
g =t
Plasis
E Ll Crotant a
] el
1L
22| a
o)
]
1 m T T [T — ] 3
= p - 07 s Sty GPS Coonlinaiss: N 32°27.004', W 84°20,957
@ 26" and apen o 26° upon tompletfon, Watsr level 2 11" ,':::'.," -
andopmn i 26 shar Sclymemergn







LOG OF BORING R-1
PROMECT: Pirkey Power Piant
ENGINEERS & Helsvile. Taxas
CONSULTANTS PROJECT NO: G3241-096 BORING TYPE: Fight Auger
MAN OFFICE ) Nadursl Mcislure Conlent
1P East Ervin i g -
sy H
MATERIAL DEECRIPTION E i
................ T —
pravel
~orangs and gray
~brown
oy and gray
Tiokewn of Borio @ 50
1@"‘&7 By  emat  y s ¥ mﬁﬂ
[Ty ——— Seepage 0 25 while drilfing. :_::“mn
T Vv ialy
-l )]




b 1y olng)

SURFACE ELEVATION

17 143 | 18 | 25 | 42 [ +40Sleve=B%,
] i Blavendt's

1198

f 88 )17 | 21| a4 | +405uve=s%,
A +f Siover2%
+4 Slovend
ﬂﬂlﬂ‘llﬂmﬂ.
+4 Gloveeth

-

Nadural Moisirs Govilent
and
Aterberg Liviin
Limit Conjan)
F———————t

5

LOG OF BORING R-2

Teaxas

Hellsvile

PROJECT: Pirkey Power Plant
PROJECT ND.: G3241-085

Ped,§

= ST Rgln (Riwoni)
P Padil Potmirnirntin- jaf)
T=Tervms ()

Lelmin o)

{903) Bec-442t

MAN OFFICE
17 Ensl Erain
Tylee, Fowms F6TR2

CONSULTANTS
fan; with gravel
=fid snd crengish
=grevelly and farmic gepma
=~orange e red

m ﬁ/ﬁ;wﬂ/é/g/é/é?/é?/ﬁm?ﬁﬁ/ﬁﬁ/ﬂﬁ/glﬂ_




~RIE; gouy anal lon

T T ey

—
[T W g Mwnt g Pt g

o S Seapage @ 3* white driling,

10/19/08

llulumzEl.ﬁlwmu1

s T

g woe
HARHH

g
HHHHHN
ETTE EE
._a!u1sasmm

L gt 1 ]
.+ Paticol Paneirsuder 207
= Tionemm gal)

st s Puer gt




11900

MIRUS #2200 SKVE (%)

(Page Ret. /)

€
Vi
E

P =

— GoBlomof Gorig @ 3¢

War Lol

Waler Olaonvalle-r;
& 1" ond epan in

augn—ngm;

Seepaga § &' while cliing. Water lavel
2 upon complation,

+HiDBleventy,
o Eavpnih

+405kvp=1%,
+4 Bleveir

T Tonaow ()

s — T
NeSPTue SynPy GP§ Coordinales: N 32°27.312, W 04°20.240'
P« Foslat Prsiarralar (M)




Appendix B

Photographic Log



Q ARCADI S PHOTOGRAPHIC LOG

Project Name: Location: Project No.
AEP - Pirkey Power Plant Hallsville, Harrison County, Texas OH015976.0001

Photo No. Date: i . e
1 8/19/2015

Direction Photo Taken: -

South

Description:

P8190454

Upland drainage area
along southeastern side
of Landfill.

£2 ARCADIS PHOTOGRAPHIC LOG

Project Name: Location: Project No.
AEP - Pirkey Power Plant Hallsville, Harrison County, Texas OHO015976.0001
Photo No. Date: ~ il -

Direction Photo Taken:

South j =

Description:

P8190467

Lining for new landfill
expansion cell




f= ARCADIS

PHOTOGRAPHIC LOG

Project Name:
AEP - Pirkey Power Plant

Location:
Hallsville, Harrison County, Texas

Project No.
OHO015976.0001

Photo No. Date:
3 8/19/2015

Direction Photo Taken:

East Northeast

Description:

P8190470

Lining for new landfill
expansion cell

= ARCADIS

PHOTOGRAPHIC LOG

Project Name:
AEP - Pirkey Power Plant

Location:
Hallsville, Harrison County, Texas

Project No.
OH015976.0001

Photo No. Date:
4 8/19/2015

Direction Photo Taken:

East Northeast

Description:

P81920475

Upland ditch on east side
of landfill.
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