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ASH POND-CCR GROUNDWATER MONITORING WELL NETWORK EVALUATION

1. OBJECTIVE

This report was prepared by Arcadis U.S., Inc. (Arcadis) for American Electric Power Service Corporation
(AEP) to assess the adequacy of the groundwater monitoring well network included in the Coal
Combustion Residual (CCR) requirements, as specified in Code of Federal Regulations (CFR) 40 CFR
257.91, for the ash pond system (CCR Unit) at the AEP Amos Generating Plant (Plant) located on
Winfield Road in Winfield, West Virginia (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 in the uppermost aquifer and an evaluation of whether the CCR unit meets up to
5 location restrictions. The restrictions include: 1) the base of the CCR unit is 5 feet (ft) above and
isolated from the uppermost aquifer, and the CCR unit may not be 2) located in a wetland, 3) within 200 ft
of the damage zone of a fault that has displacement during the Holocene, 4) within a seismic impact
zone, or 5) in an unstable area. The objective of this report is to present an evaluation of the adequacy of
the groundwater monitoring well network in the uppermost aquifer at the onsite ash pond system (Site).
The evaluation of the five location restriction criteria is not included in this report and will be completed
under separate cover.

Two regulated CCR units associated with the Plant were identified for review, which include the onsite
ash pond system and the offsite flue gas desulfurization (FGD) landfill (Figure 2). The evaluation of the
FGD landfill is not included in this report and will be completed under separate cover.

Initial evaluation of the monitoring well network was completed in November 2015 and included a review
of AEP-provided data associated with previously completed subsurface investigation activities in the
vicinity of the ash pond system, as well as publicly-available geologic and hydrogeologic data. Gaps in
the monitoring well network, as well as in the characterization of subsurface geology, were identified
during this initial evaluation. An electrical resistivity geophysical survey was conducted in December
2015, and additional monitoring wells were installed from April through May 2016 to address these data
gaps. Drilling activities were performed by AEP with Arcadis personnel completing borehole logging and
well installation oversight. The following report presents the current Conceptual Site Model (CSM),
combining the historical Site information with recently collected geologic and hydrogeologic data. This
report also includes a description of the uppermost aquifer and the current monitoring well network. The
monitoring well network was determined to adequately cover the up and down gradient areas of the ash
pond system in the uppermost aquifer; therefore, the report objective has been met.
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ASH POND-CCR GROUNDWATER MONITORING WELL NETWORK EVALUATION

2. BACKGROUND INFORMATION

The following section provides background information for the AEP Amos Generating Plant ash pond
system.

2.1 Facility Location Description

The AEP Amos Generating Plant is located in Puthnam County, bounded by U.S. Route 35 to the west and
the Kanawha River to the east. The Plant is approximately 5 miles southeast of Winfield, West Virginia.
The ash pond system CCR unit is immediately northwest of the Plant. The ash pond system is located
south and adjacent to Bill's Creek and less than one quarter mile southwest of the Kanawha River
(Figures 1 and 2).

2.2 Description of Ash Pond System CCR Unit

The following section will discuss the embankment configuration, area, volume, construction and
operational history, and surface water control associated with the ash pond system.

2.2.1 Embankment Configuration

The ash pond system main dike extends 800 feet (ft) along the northwest side of the ash pond system.
The maximum height of the dike is approximately 28 ft above ground surface with a minimum crest
elevation of approximately 588 ft. Prior to 2010, the minimum crest elevation was 584 ft; however, the
dike height was increased to accommodate raising the operating pool level of the ash pond system. The
main dike is approximately 10 to 26 ft wide and primarily constructed of clay/shale fill above native clayey
gravel and clay (GA, 2005).

Secondary splitter dikes were constructed that separate the ash pond system into individual ponds
including: Pyrites Pond, Bottom Ash Pond (BAP) 1A, BAP 1B, Reclaim Pond, and Clearwater Pond. The
splitter dike separating BAP 1A and BAP 1B has a minimum elevation of 585 ft, but is typically greater
than 587 ft. The splitter dike separating BAP 1A and the Reclaim Pond has a minimum elevation of
approximately 584 ft while the splitter dike separating the Reclaim Pond and the Clearwater Pond has a
minimum elevation of approximately 583.5 ft (GA, 2005).

2.2.2 Area/Volume

The ash pond system, consisting of BAP 1A, BAP 1B, Reclaim Pond, Pyrites Pond, and Clearwater Pond
occupies a total surface area of approximately 50 acres (Figure 3). The combined normal reservoir
volume of BAP 1A and BAP 1B is 297 acre ft; the combined maximum reservoir volume of BAP 1A and
BAP 1B is 312 acre ft (GA, 2008).
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2.2.3 Construction and Operational History

The AEP Amos Generating Plant began operations in 1971 with Unit 1. Units 2 and 3 were brought
online in 1972 and 1973, respectively. The first available design drawings of the ash pond system are
dated June, 28, 1970. Fly ash and wastewater generated from Units 1, 2 and 3 were assumed to be
transferred to the ash pond system as early as 1971 when Unit 1 became active. The ash pond system
was constructed by excavation below natural ground surface. From 1970 to 1976 the ash pond system
configuration changes included construction of a road embankment on the northwest corner of BAP 1B
and removal of an emergency spillway from the northwest corner of BAP 1B. While some modifications
to the ash pond system have been made since 1977, the present-day configuration of the ash pond
system with respect to splitter dikes and individual pond units has remained the same since 1976 (GA,
2005; Figure 3). All ash ponds are unlined (EPRI, 1999). In 2010, the main dike (northwest dike) was
raised 5 ft using concrete block filled with compacted soil.

Currently, bottom ash and coal mill rejects from all three generating units are sluiced to the BAP 1A and
BAP 1B for settling. The BAPs are filled in an alternating fashion, with one BAP generally receiving
bottom ash while the other BAP is being cleaned out. Additionally, wastewaters from the generation
building sumps are pumped to BAP 1A and BAP 1B. Finally, Unit 3 coal pulverizer wastewater is pumped
to the Pyrites Pond (EPRI, 1999).

2.2.4 Surface Water Control

The perimeter of the ash pond system is graded such that surface runoff is directed away from the ponds.
This grading is accomplished by either natural topographic relief or constructed embankments, for
example the main dike along the northwest side of ash pond system (GA, 2008). Surface runoff is
directed towards storm water ponds, which are unlined and were constructed by excavating into clayey
silt soil (EPRI, 1999). The nearest storm water ponds to the ash pond system are located to the
southwest and northeast of the system (Figure 3).

Surface water flow within the ash pond system is controlled by a series of embankments and splitter
dikes. Pond elevations are maintained so that surface water flows via gravity through underground pipes
to ponds in the following order: Pyrites Pond, BAP 1A and BAP 1B, Reclaim Pond, and Clearwater Pond
(EPRI, 1999). A majority of water in the Reclaim Pond is pumped to the Plant for re-use. Water that is
not recycled into the Plant continues to the Clearwater Pond (GA, 2005). From the Clearwater Pond,
water flows to the Kanawha River through a National Pollutant Discharge Elimination System permitted
outfall via underground piping.

Two spillway pipes are present in the ash pond system (Figure 3). These spillway pipes are intended to
discharge excess storm flow into Bill’s Creek in the event of a large storm event. One spillway pipe is
located at BAP 1B, and the other is located at the Reclaim Pond. Both pipes cross the main dike and
discharge in the watershed of Bill's Creek.
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2.3 Previous Investigations

From 1995 through 1998, AEP worked in coordination with Ish, Inc., META Environmental, Inc., HIS
GeoTrans, Inc., and Electric Power Research Institute (EPRI) to evaluate groundwater quality associated
with a number of AEP power generating facilities, including the Amos Plant. The primary objectives of
these site investigations were to characterize hydrogeology and identify potential contaminant source
areas, establish existing groundwater quality, and identify constituents that exceeded West Virginia
Groundwater Standards (WVGS). These studies are described in detail in the report Groundwater
Quality at the John E. Amos Power Plant, Putnam County, West Virginia (EPRI, 1999). Field work for
these investigations included 41 direct push technology (DPT) groundwater sampling points, installation
of 10 permanent monitoring wells (MW-1 through MW-10), surface water sampling from onsite ponds and
Bill's Creek, and geotechnical soil characterization.

In 2005, Geo/Environmental Associates, Inc. (GA) performed site investigations at the direction of AEP
associated with planned modifications to the main dike. Field methods involved drilling and logging 8 soil
borings through the main dike (B-1 through B-8). Split-spoon samples were collected during installation
of the borings for the purpose of slope stability analysis, and 3 of the borings were converted to standpipe
piezometers (P1, P3, P6). Additionally, boring B-7 was converted to a 2-inch monitoring well, P7 (GA,
2005). This site investigation included numerical hydraulic and slope stability analysis.

The findings of the above-mentioned GA site investigation were submitted to West Virginia Department of
Environmental Protection (WVDEP), and were subsequently returned to AEP with comments. This
prompted a revision of the hydraulic analyses and construction design specification associated with the
plans to raise the elevation of the main dike. No additional field work was performed as part of this scope
(GA, 2008).

2.4 Hydrogeologic Setting

The Site is immediately underlain by Quaternary-aged alluvial deposits consisting of clay, silt, sand, and
gravel. While there is a general coarsening downward pattern, the shallower clay matrix is interbedded
with silty or sandy layers and the deeper sand matrix is interbedded with silty or clayey layers. The
uppermost groundwater zone occurs in the confined to semi-confined deeper sand zones that exhibit a
potential head. Maximum alluvium thickness is approximately 50 ft and thins towards the edges of the
valley. Groundwater flow direction within the alluvium is towards the Kanawha River or Bill's Creek.

In the upland areas surrounding the Site, bedrock primarily consists of the Pennsylvanian age
sandstones, shales, limestones, and coal of the Monongahela and Conemaugh Groups. At higher
elevations, the hilltops are capped by the Permian age Dunkard Formation. The Conemaugh Group
immediately underlies alluvial sediments at the Site, and gently dips to the north. Groundwater
occurrence in the bedrock generally coincides with the stress relief fracture system and is not necessarily
related to lithology. Bedrock groundwater flow generally mimics surface topography, flowing from ridges
towards valleys.

These features are further illustrated on three lines of cross section that were prepared through the ash
pond system. The cross section location map is included as Figure 4 and the lines of cross section are
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included as Figure 5A (A to A’), Figure 5B (B to B’), and Figure 5C (C to C’). Boring logs and well
construction diagrams are included in Appendix A.

2.4.1 Climate and Water Budget

The climate of Winfield, West Virginia is characterized as humid continental with an average rainfall of
approximately 40 inches annually. The average maximum temperature is 66 °F and the average
minimum temperature is 44 °F based on information from Southeast Regional Climate Center (SERCC,
2015).

2.4.2 Regional and Local Geologic Setting

The Site is located in the Appalachian Plateau physiographic province, and is also situated in the
Kanawha River valley along the southern bank of the Kanawha River. Alluvial sediments consist of clay,
silt, sand and gravel deposits that generally coarsen downward. Unconsolidated alluvial sediments are
present in thicknesses to approximately 50 ft with thinning towards the valley walls.

Bedrock is present underlying the alluvial deposits, as well as in ridges located to the west of the Site.
The primary bedrock units encountered are sedimentary rocks of the Permian age Dunkard Formation
and the Pennsylvanian age Monongahela and Conemaugh Formations. The depositional environment for
these formations is characterized by a gradually subsiding shallow sea with alternating marine and
freshwater strata; the sedimentary units associated with the Monongahela and Conemaugh Formations
consists of alternating shale and sandstone units, with occasional thin limestone beds. Several coal
horizons are present in the region and often serve as marker beds for unit identification (EPRI, 1999).

Unconsolidated sediments in the upland areas are generally limited to nominal thicknesses of residuum
overlying the bedrock. In incised valleys, there is generally a layer of colluvium or alluvium derived from
eroded up-valley bedrock on top of the colluvium.

2.4.3 Surface Water and Surface Water/Groundwater Interactions

The Site is adjacent to the Kanawha River, and the ash pond system is located approximately 1,000 ft
southwest of the Kanawha River. Bill's Creek, a tributary of the Kanawha River, is immediately adjacent
and north of the Reclaim Pond. Groundwater flow direction is generally to the north, northeast, and east
towards the Kanawha River and Bill's Creek. The Kanawha River stage level is dam controlled and is a
gaining surface water feature. Groundwater elevations on site are higher than the normal stage elevation
of the Kanawha River of 566 ft.

The stage levels of the ash pond system are generally maintained no greater than the normal operating
levels ranging from 583 to 583.5 ft above mean sea level (amsl) (GA, 2008). Groundwater is generally
present at lower elevations at around 570 ft amsl based on recently installed wells. The ponds are
unlined and likely providing recharge to the uppermost aquifer resulting in groundwater mounding in the
vicinity of the ash pond system.
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2.4.4 Water Users

The Amos Plant uses Putnam County Public Service Department water supply. There are no active
groundwater production wells at the Site. During the development of a water well inventory for the Site by
Arcadis in 2014, no information was available regarding the location of nearby public or private water
supply wells.
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3. GROUNDWATER MONITORING WELL NETWORK
EVALUATION

An initial evaluation of the monitoring well network present at the Site was performed in November 2015
to determine if any of the wells were viable for continued use as part of the groundwater monitoring well
network or also be retained as part of a larger groundwater hydraulic monitoring well network. As part of
this review, hydrogeologic conditions were evaluated to determine if the uppermost aquifer unit had an
adequate monitoring well network. The evaluation was completed in accordance with 40 CFR 257.91 to
have an established monitoring well network that effectively monitors the uppermost aquifer up gradient
and down gradient of the Site. As a result of this evaluation, a geophysical investigation was completed
in December 2015 along with installation of additional borings and monitoring wells in April through May
2016. Monitoring wells included in the monitoring network are designated as up or down gradient. Up
gradient wells represent background groundwater quality and the down gradient monitoring wells monitor
water quality groundwater down gradient of the CCR unit.

3.1 Hydrostratigraphic Units

3.1.1 Horizontal and Vertical Position Relative to CCR Unit

The uppermost unconsolidated aquifer consists of the saturated alluvial sediments beneath and
surrounding the Site. The upper limit of the uppermost aquifer is defined by the elevation of the top of the
saturated sand zone, which is highly variable across the Site. The uppermost aquifer is generally
confined to semi-confined by clay and sandy clay deposits. However, alluvial sands may be semi-
confined to unconfined in some areas of the Site (e.g. SB-1604, MW-1602A). The base elevation of the
ash pond system varies, but ranges from approximately 559 ft amsl (SB-1604) to 584 ft ams| (SB-1603).
Soil borings installed in 2016 indicate that the base of the ash pond system is in contact with the
underlying uppermost aquifer. This is illustrated in cross sections A-A’, B-B’, and C-C’ (Figures 5A, 5B,
and 5C).

The vertical extent of the aquifer extends to the base of the unconsolidated deposits in the valley at the
bedrock interface. The uppermost unconsolidated aquifer is approximately 50 feet thick and appears
laterally extensive to the north, south and east around the ash pond system. The uppermost aquifer
pinches out towards the bedrock valley wall to the west.

3.1.2 Overall Flow Conditions

Groundwater recharge occurs from regional precipitation infiltration and from ash pond use. Bedrock, to
a lesser extent, contributes recharge to the uppermost unconsolidated aquifer from the west of the Site
were the alluvial valley is in contact with the valley wall.

Available groundwater elevations for 1995 through 1996, as well as groundwater elevations collected in
July 2016 from the newly-installed wells, are summarized on Table 1. The average vertical hydraulic
gradient from 1995 to 1996 between wells MW-2 and MW-3 was 0.008 in an upward direction from MW-2,
which is screened in the shallow sandy clay, to MW-3, which is screened deeper in the basal gravel zone.
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ASH POND-CCR GROUNDWATER MONITORING WELL NETWORK EVALUATION

In July 2016, a similar upward vertical hydraulic gradient of 0.009 was observed. Near the ash pond
system, the average vertical gradient between wells MW-4 and MW-5 from 1995 to 1996 was -0.036 in a
downward direction. In July 2016, a similar downward vertical gradient of -0.046 was observed. Both of
these wells are screened in the uppermost aquifer (i.e. alluvial sands), indicating likely localized recharge
from the ash pond system.

The most recent groundwater data set, collected on July 25, 2016, is depicted with potentiometric surface
contours on Figure 6. Groundwater flow is generally to the north and east towards the Kanawha River.
There is also a northern component of groundwater flow towards Bill's Creek. As presented in Table 2,
wells included in the monitoring network have been designated as up or down gradient.

3.1.3 Soil Property Testing

During unconsolidated monitoring well installation, selected split-spoon soil samples were retained for
particle-size analysis by sieving and hydrometer in accordance with American Society for Testing and
Materials (ASTM) D421, D422, and D4718 and moisture content in accordance with ASTM D2216. Split
spoon samples selected for particle-size analysis corresponded to the final well screen interval at each
boring. For each new monitoring well location, one composite soil sample was compiled from the
selected split spoon samples, which was then transported to the AEP Dolan Civil Engineering Laboratory
in Groveport, Ohio for particle-size analysis. The particle-size analysis indicates silty sands and poorly
graded sands that make up the alluvial deposits within the screened intervals of the installed monitoring
wells in 2016. Note that MW-1603A is installed in a weathered bedrock sequence adjacent to Bill’'s Creek.
The results of this analysis are summarized in Table 3, and complete laboratory reports are provided in
Appendix B.

3.1.4 Hydraulic Conductivity

Pneumatic and bail down slug tests were performed on a total of 2 up gradient wells (MW-1602A, MW-
1603A) and 3 down gradient wells (MW-1604, MW-1605, MW-1606) on June 16 and 17, 2016 to provide
a broader understanding of the hydraulic conductivity distribution within the alluvial sands (i.e. uppermost
aquifer). Well construction details for these wells, as well as all other wells in the monitoring well network,
are presented in Table 2. Data-logging pressure transducers were used during these tests to monitor
and record water level displacement.

Three pneumatic slug tests were performed at each well except MW-1604. Two tests were performed
using an identical initial pressure and one test was performed using approximately double the pressure
applied in the other two tests. This protocol was implemented to verify the initial head displacement and
to evaluate the reproducibility of the results. Equilibration was achieved prior to and after each pneumatic
slug test in order to minimize any potential interference between tests. Equilibration was achieved when
water level readings stabilized. The pressure applied to each monitor well induced head displacements
ranging from approximately 0.5 to 1.5 feet.

At MW-1604, three bail-down slug tests were completed. The pneumatic tests could not be completed
due to insufficient initial displacement upon pressurization. Two tests were performed by submerging and
removing half the bailer (24-inches) and one test was performed by submerging and removing the entire
bailer (48-inches). This protocol was implemented to verify the initial head displacement and to evaluate

arcadis.com
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ASH POND-CCR GROUNDWATER MONITORING WELL NETWORK EVALUATION

the reproducibility of the results. The bailer removal induced head displacements ranging from
approximately 1.1 to 2.1 feet.

For each well, one representative test was selected for analysis and analyzed using AQTESOLV® for
Windows® Version 4.50 (Duffield, 2007). The hydraulic conductivity values were determined using
applicable analytical solutions for a single (partially-penetrating) well under confined or unconfined
conditions, as appropriate. Analytical solutions were selected based on the observed response. Results
of the slug test analyses are summarized in Table 4 and solution reports with individual curve matches
are provided in Appendix C.

The hydraulic conductivity estimates from the five monitoring wells tested ranged from 0.7 ft per day (MW-
1605) to 12.5 ft per day (MW-1602A). The overall mean hydraulic conductivity estimate was 6.8 ft per
day, while the overall geometric mean was 4.6 ft per day. Estimated hydraulic conductivity values at MW-
1602A, MW-1603A, and MW-1606 were consistent with silty sand. The estimated hydraulic conductivity
values at MW-1604 and MW-1605 were lower, which is likely due to increased fines associated within the
alluvial sand zone.

3.1.5 Geophysical Survey

In order to provide an initial characterization of the ash pond system and the hydrostratigraphic units at
the Site, Arcadis completed an electrical resistivity survey from December 8 through December 11, 2015.
This geophysical investigation aided in boring/monitoring well placement and provided insight on
subsurface conditions between borings. Five total electrical resistivity transects (Line ER-1 through Line
ER-5) were performed. Lengths of the resistivity transects ranged from 291 meters (approximately 950
ft.) to 333 meters (1,100 feet). For each survey line, up to 112 non-corrosive stainless-steel electrode
stakes were used, which were separated by a distance of 3 meters (approximately 6.6 feet), and inserted
into surface soils with an approximate constant spacing along a relatively straight transect. Once the
electrical resistivity data set was collected, the data was downloaded for processing. Additional detail of
the procedures and results of the electrical resistivity surveys are included in Appendix D. The locations
of the transect lines are illustrated on Figure D-1.

There are three distinct zones of contrasting electrical resistivity apparent on all four resistivity cross-
sections. As shown in Figures D-2 through D-5, the uppermost resistivity zone is characterized by lower
resistivity values (generally 10 to 100 Ohm-meters, shown in blue to green colors) and is interpreted as
finer-grained unconsolidated native clay soils, clay fill materials, or fine-grained ash fill deposits. The
second resistivity layer is characterized by higher resistivity values (generally 100 to 800 Ohm-meters,
shown in green to red colors) and are interpreted as unconsolidated coarser-grained native sand or
sand/gravel soils, or sandy fill materials. This coarser-grain layer is consistent with the sand saturated
zone and is delineated by black dashed lines in Figures D-2 through D-5. The third resistivity zone is
characterized by significantly low resistivity values of less than 10 Ohm-meters (shown as dark blue to
white colors). These zones of anomalous low resistivity are not likely due to naturally occurring
soils/geologic conditions, but are rather interpreted to indicate saturated soils impacted by high
concentrations of total dissolved solids in groundwater.

arcadis.com
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ASH POND-CCR GROUNDWATER MONITORING WELL NETWORK EVALUATION

3.2 Uppermost Aquifer

3.2.1 CCR Rule Definition

Per 40 CFR 257.60(a), new CCR landfills, existing and new CCR surface impoundments, and all lateral
expansions of CCR units must be constructed with a base that is located no less than 1.52 meters (5 ft)
above the upper limit of the uppermost aquifer, or must demonstrate there will not be an intermittent,
recurring, or sustained hydraulic connection between any portion of the base of the CCR unit and the
uppermost aquifer due to normal fluctuations in groundwater elevations (including the seasonal high
conditions).

The CCR rule definitions for an aquifer and the uppermost aquifer as specified in 40 CFR 257.53
indicates an aquifer is a geologic formation capable of yielding usable quantities of groundwater to wells
or springs while an uppermost aquifer is defined as the geologic formation nearest the natural ground
surface that is an aquifer, as well as lower aquifers, that are hydraulically interconnected with this aquifer
within the facility’s property boundary. Upper limit is measured at a point nearest to the natural
groundwater surface to which the aquifer rises during the wet season.

3.2.1.1 Common Definitions

An aquifer is commonly defined as a geologic unit that stores and transmits water (readily or at sufficient
flow rates) to supply wells and springs (USGS, 2015; Fetter, 2001). The uppermost aquifer is considered
the first encountered aquifer nearest to the CCR unit.

3.2.2 Identified Onsite Hydrostratigraphic Unit

The identified Site hydrostratigraphic unit is the unconsolidated alluvial aquifer consisting of confined
sands. This aquifer is not known to be used locally for groundwater supply or industrial water use.

3.3 Review of Existing Monitoring Well Network

3.3.1 Overview

Arcadis and AEP personnel visited the Site on August 11, 2015 to review existing well network conditions
and locations. The well network that existed at the time of that site visit was deficient, lacking the
distribution to accurately represent background water quality and the quality of groundwater passing the
waste boundary of the CCR Unit, per 40 CFR 257.91. A well construction table that summarizes the
location, ground surface elevation, borehole depth, installation date, and associated well construction
details of the monitoring well network is included as Table 2. The wells that were not located or
abandoned are gray shaded on Tables 1 and 2 and Figure 3.

The groundwater quality monitoring well network monitors the alluvial aquifer consisting of confined to
semi-confined sands. It includes 4 wells installed between 1995 and 2005 and 6 wells installed from April
to May 2016. An additional 3 wells, which were pre-existing, are utilized only for the purpose of hydraulic
monitoring (Table 2). Two well pairs, MW-2/MW-3 and MW-4/MW-5 measure vertical flow.
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ASH POND-CCR GROUNDWATER MONITORING WELL NETWORK EVALUATION

Spatially, the groundwater quality monitoring well network extends as far up gradient to the south as MW-
1602A and up gradient along Bill’'s Creek to the west (MW-1603A). Down gradient, the network extends
from immediately down gradient of the ash pond system (MW-4, MW-1604) to the Kanawha River (MW-
1605). The current monitoring well network distribution is presented on Figure 7.

3.3.2 Gaps in Monitoring Network

As discussed in Section 3.3.1 of this report, gaps in the monitoring network were identified upon initial
Arcadis review in 2015. Following a geophysical survey and boring/monitoring well installation described
in Appendix D of this report, there are no gaps in the monitoring network. The recommended monitoring
well network is further described in Section 4.
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ASH POND-CCR GROUNDWATER MONITORING WELL NETWORK EVALUATION

4. RECOMMENDED MONITORING WELL NETWORK

The groundwater monitoring well network is intended to meet specifications stated in 40 CFR 257.91.
The network is discussed with respect to location to the ash pond system (up gradient or down gradient),
well depth, and well construction. The recommended existing monitor well network described below will
provide an adequate understanding of seasonal and temporal fluctuations in groundwater quality,
hydraulics, and groundwater flow in the uppermost aquifer.

4.1 Monitoring Well Network Distribution

A total of 6 monitoring wells were installed to augment the existing network. Specifics on field
methodology and other documentation on installation of the additional wells in 2015 and 2016 is provided
in Appendix D. Monitoring well construction was targeted to monitor the saturated alluvial sands down
gradient, which is identified as the uppermost aquifer. Up gradient wells were installed in the upper most
alluvial aquifer and weathered bedrock (MW-1603A). The total groundwater quality monitoring network
includes 4 up gradient wells and 6 down gradient wells (Table 2 and Figure 7). The monitoring well
distribution adequately covers down gradient and up gradient areas as detailed in the following sections.
In addition to the 10 groundwater quality wells, 3 wells are used to refine the understanding of
groundwater flow and hydraulic gradients in the vicinity of the ash pond system and down gradient at the
Plant (Table 2 and Figure 7).

4.1.1 Down Gradient Locations

Down gradient monitoring wells are located to the north and east of the ash pond system. These wells
include existing wells MW-1, MW-4, and MW-5, as well as newly-installed wells MW-1604, MW-1605, and
MW-1606 (Table 2). These wells monitor groundwater as it flows north and east past the CCR unit
boundary.

4.1.2 Up Gradient Locations

Up gradient monitoring wells are located south and west of the ash pond system. These wells include
existing well MW-6, as well as newly-installed wells MW-1601, MW-1602A, and MW-1603A (Table 2).
These wells establish background groundwater quality up gradient of the CCR unit boundary.

4.2 Well Construction

Monitoring wells in the network are constructed of 2-inch Schedule 40 PVC risers with 5 to 10 ft of 0.01
inch slotted PVC screens, with the exception of MW-1606 which has 15 ft of screen. Installation details
and field methods are provided in Appendix D. Well construction data for the monitoring well network is
summarized on Table 2. Boring logs and the monitoring well completion diagrams are provided in
Appendix A.
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5. PROFESSIONAL ENGINEER'S CERTIFICATION

I, John W. Holm, 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, the proposed groundwater monitoring system will be adequate to meet the

requirements of 40 CFR Part 257.91.

tht\_ (W [—)C)[M

{14 19 W o
Registration No. Regisiration State Date
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A ARCADIS |
Water Level Data mmm

AEP Amos Generating Plant - Ash Pond System
Winfield, West Virginia

| Sep95 |  Mar96 | Jul-96 Jul-16
GW Elev ? GW Elev ? GW Elev ? GW Elev
ft amsl ft amsl ft amsl ft amsl

Sandy Clay Zone Wells

MW-2 572.27 572.97 572.90 574.80
MW-6 571.21 572.71 572.47 571.55
MW-8 575.24 576.23 576.05 577.13
MW-9 572.26 572.77 572.58 -
Sand Zone Wells

MW-1 565.86 566.28 565.95 567.04
MW-4 569.84 570.35 570.31 570.99
MW-5 569.10 569.62 569.60 570.08
MW-7 573.84 574.84 574.88 -
MW-1601 - - - 574.87
MW-1602A - - - 576.11
MW-1603A - - - 579.14
MW-1604 - - - 568.10
MW-1605 - - - 568.79
MW-1606 - - - 572.73
Basal Gravel Zone Wells

MW-3 572.45 573.28 573.21 575.10
MW-10 572.21 572.76 572.51 -
Notes:

Shaded - well abandoned or not verified

a. Source: EPRI. April 1999. Groundwater Quality at the John E. Amos Power Plant, Putnam County, West Virginia,
Table 2-5.

-- - not measured

amsl - above mean sea level

Elev - elevation

ft - feet

GW - groundwater
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Table 2

Well Construction Details

AEP Amos Generating Plant - Ash Pond System
Winfield, West Virginia

Ground
Surface
Elevation ?

Hydraulic Location
Monitoring | Description to
Only CCR Unit

Northing *

Sandy Clay Zone Wells

Upgradient

MW-6 ° West 539170.0 1729695.5 586.5
MW-8 ° X South 536151.9 1732199.2 584.8
MW-9 ° Southeast 536983.3 1734099.7 586.8
Downgradient

MW-2 ° X East 539188.3 1732745.0 586.3
Sand Zone Wells

Upgradient

MW-7 ° Southeast 537838.4 1731735.7 587.1
MW-1601 Southeast 538186.6 1731490.3 586.5
MW-1602A South 537031.1 1730894.1 598.0
MW-1603A West 538963.7 1729314.5 584.1
Downgradient

MW-1° Northeast 540566.9 1731165.6 582.1
MW-4 ° Northeast 539605.5 1731129.0 585.7
MW-5° Northeast 539614.2 1731120.8 585.0
MW-1604 Northwest 539459.6 1729931.7 586.0
MW-1605 Northeast 540038.8 1731401.7 583.4
MW-1606 East 539197.0 1731559.3 580.8
Basal Gravel Zone Wells

Upgradient

MW-10 ° Southeast 536989.9 1734094.7 586.4
Downgradient

MW-3 ° X East 539200.1 1732739.6 586.3
Notes:

Shaded - well abandoned or not verified
Elevation in feet above mean sea level

Top of
Casing
Elevation

589.42
587.57
588.54

589.10

588.72
589.48
600.66
586.81

584.33
587.96
587.10
589.05
586.40
583.88

588.47

588.97

Borehole
Depth
< ft bls

43.0
24.0
32.0

57.9

39.0
42.0
59.5
45.0

56.0
35.0
55.0
45.0
42.5
40.5

59.0

58.0

a. Monitoring well coordinates and elevations were surveyed by AEP in June 2016 (1983 West Virginia State Planar Coordinates, NAVD 88).
b. Well Construction Source: EPRI. April 1999. Groundwater Quality at the John E. Amos Power Plant, Putnam County, West Virginia, Appendix B.

amsl - above mean sea level
bls - below land surface
ft - feet

G:\Public\AEP\CCR Compliance\Amos CCR Compliance\Report\Ash Pond Well Network Report\Final-2016-10-18\Tables\Amos-CCR-Ash Pond-Well Network-Table 2-Well Construction Details

Date
Installed

8/30/1995
9/13/1995
8/29/1995

8/24/1995

8/31/1995
5/10/2016
5/25/2016
5/24/2016

9/6/1995
9/8/1995
9/7/1995
5/6/2016
5/4/2016
5/3/2016

8/28/1995

8/23/1995

Screen
Material

Slotted PVC
Slotted PVC
Slotted PVC

Slotted PVC

Slotted PVC
Slotted PVC
Slotted PVC
Slotted PVC

Slotted PVC
Slotted PVC
Slotted PVC
Slotted PVC
Slotted PVC
Slotted PVC

Slotted PVC

Slotted PVC

Well
Diameter
inches

NNDNDN

NNNNDDNDDN

Top of Filter Pack | Bottom of Filter Pack Top of Screen Bottom of Screen
Depth Elevation Depth Elevation Depth Elevation Depth Elevation
ft bls ft amsl ft bls ft amsl ft bls ft amsl ft bls ft amsl

27.0 559.54 42.7 543.84 31.0 555.54 41.0 545.54
6.0 578.82 21.9 562.92 10.0 574.82 20.0 564.82
17.0 569.80 32.0 554.80 21.0 565.80 31.0 555.80
9.0 577.34 24.7 561.64 13.0 573.34 23.0 563.34
24.0 563.10 39.0 548.10 28.0 559.10 38.0 549.10
24.0 562.49 42.0 544.49 28.4 588.09 38.0 548.49
43.4 554.56 59.5 538.46 47.9 550.06 58.0 539.96
34.0 550.06 45.0 539.06 38.0 546.06 43.0 541.06
19.9 562.21 35.0 547.11 24.0 5568.11 34.0 548.11
19.9 565.80 35.0 550.70 24.0 561.70 34.0 551.70
39.3 545.73 55.0 530.03 44.0 541.03 54.0 531.03
29.0 557.01 45.0 541.01 33.9 552.11 44.0 542.01
22.6 560.75 42.5 540.85 26.3 557.05 41.5 541.85
21.2 559.59 40.5 540.29 243 556.47 39.0 541.79
43.0 543.40 58.9 527.50 47.5 538.90 57.5 528.90
42.7 543.64 57.9 528.44 46.9 539.44 56.9 529.44
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Table 3 a R mD I S Design & Consultanty
Grain Size Analysis Summary built assets

AEP Amos Generating Plant - Ash Pond System
Winfield, West Virginia

Moisture
% % % % S
Sample ID USCS Classification Cm:/tent
(1]

(SP-SM)
MW-1601 27-39 0.6 87.8 53 63 | POORLY-GRADED SAND with 23.0
SILT
MW-1602A | 48-58 26 80.8 55 111 (SM) 219
: : : : SILTY SAND :
MW-1603A = 38-43 10.0 60.3 167 | 130 (SM) 20.3
: : : : SILTY SAND :
MW-1604 33435 = 0.8 80.0 7.9 114 (SM) 238
: : : : : SILTY SAND :
MW-1605 25542 02 83.6 47 114 (SM) 255
: : : : : SILTY SAND :
(SP-SM)
MW-1606 29-39 0.4 90.4 43 48 | POORLY-GRADED SAND with 23.4
SILT
Note:

USCS - Unified Soil Classification System
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Table 4 _ a Q R(.‘ADIS | Besign & Consutancy
Hydraulic Testing Results Summary built assets

AEP Amos Generating Plant - Ash Pond System
Winfield, West Virginia

Aquifer Hydraulic Hydraulic
Screen Interval -q a Screened Interval USCS Slug L B :
Thickness o Conductivity | Conductivity Slug Test Solution
ft bgs Classification Test Type
ft ft/day cm/sec
~ (SM) Pneumatic -
MW-1602A 47.9-58.0 19 SILTY SAND Rising head 125 4.4E-03 Hyder et al., 1994
~ (SM) Pneumatic -
MW-1603A 38.0-43.0 5 SILTY SAND Rising head 8.8 3.1E-03 Hyder et al., 1994
~ g (SM) Bail Down -
MW-1604 33.9-44.0 27 SILTY SAND Rising head 27 0.6E-04 Hyder et al., 1994
~ ] (SM) Pneumatic - g
MW-1605 26.3-41.5 31 SILTY SAND Rising head 0.7 2.6E-04 Hyder et al., 1994
(SP-SM) Pneumatic -
MW-1606 24.3-39.0 40 POORLY-GRADED SAND with L 9.4 3.3E-03 Hyder et al., 1994
SILT Rising head
Slug Test Overall Mean 6.8 2.4E-03
Slug Test Overall Geometric Mean 4.6 1.6E-03
Slug Test Minimum 0.7 2.6E-04
Slug Test Maximum 12.5 4.4E-03
Notes: References:

a. Estimate made from boring logs
bgs - below ground surface
cm/sec - centimeters per second Hyder, Z, J.J. Butler, Jr., C.D. McElwee and W. Liu, 1994. Slug tests in partially penetrating wells, Water Resources
f - feet Research, vol. 30, no. 11, pp. 2945-2957.

USCS - Unified Soil Classification System

Butler Jr, J.J., 1998. The design, performance, and analysis of slug tests. CRC Press.
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(WEST VIRGINIA 1983 STATE PLANAR COORDINATES).

3. WELL COORDINATE SOURCE: EPRI, APRIL 1999, GROUNDWATER QUALITY
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JOB NUMBER
COMPANY _ APPALACHIAN POWER COMPANY
PROJECT _W. VA, GROUND WATER STUDY

5423

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
L.OG OF BORING

COORDINATES __N 540,266.8 E 1,731,165.6

GROUND ELEVATION __581.5

PIEZOMETER TYPE

SYSTEM __ STATE PLANE

HGT. RISER ABOVE GROUND __ 2.0

BORING NO. AMW-01 DATE_11/17/95 SHEET 1 OF 2
BORING START __09/05/95 BORING FINISH __09/06/95

WELLTYPE _ OW

DA _2.0

WATER LEVEL |7 N4 Y DEPTH TO TOP OF WELL SCREEN _ 24.0  BOTTOM  34.0
TIME WELL DEVELOPMENT _YES BACKFILLQUICK GROUT
IDATE FIELD PARTY __TJH=REB RIG _CME-75
welw | SAMPLE | STANDARD | -2IRAD| pepry|_ | @
Ful DEPTH | PENETRATION [ N lzg o SOIL / ROCK 4 DRILLER'S
i~ <o
<5l g | INFEET | RESISTANCE 523 o €2l o IDENTIFICATION ¥ NOTES
nZln i FEET |9
FROM TO | BLOWS /6" @ -
118S| 00 | 20 3-5.7-8 1.4 ~ — CL| GRAVELLY SANDY CI AY Mixture,4” plant 2\
+ - fragments, hard, dry, no odor, 10
_"__: angular-subanguiar, 10yr4\2, dark yellow Sl :
2188) 20 4.0 7-6-9-8 1.5 (= brown, poorly sorted, second color Syr3\2 207 ;
- 1 CL \grayish brown pebbles 4-6 mm areas, angular.[? /;" i
e nd ¥, N
Bl SUTY CLAY 25%. 75%. <5% sand, moist, 287 '
13]8s {40 6.0 4.5-8-7 1.9 Sandll Syr5\4 and1Qyr 6\2, hard, dry, low plasticity, % j
; Sy S fine < 1/16 mm, no odor, no reactionto HCL. |4 I/ !
! e SILTY CLAY 10%, 90%, sand <2%, 5yr5\6 and ? !
I e ! SS| 6.0 8.0 4.5.6-8 2.0 iy 10yr6\2, damp, very stiff. |
P 1= Some small inegulac. black, hodzontallens, (4 [ !
P | 4L J/41/2x1/2, damp, % Z
1 5188 80 | 100 4-5-7-9 1.9 ; Tl ’ ZRZ
! i I~ 9
! | e A
o | i o A few black lens, damp. 7z R
ST 100 | 120 ; 10 720%
= | Deme 2
7]8S| 120 140 4.5.77 18 | Rl SANDY ClAY 30%, 70%, Moist, Syr5\6, fine ZR7Z
j + lining, v-fine, grains 1/16-1/8 mm, sand grains, /' %
i pllbgg soft-medium stiff, no odor // 2
;8| SS! 140 | 180 3-3-2-2 15 -1 SC| CLAYEY SAND 30%, 70%, v-fine-fine, angular f %
; I ] ; l 15 e 1/16-1/4'mm, sand grains, well sorted, poorly Z 7
i - graded, 10yr5\2, yellowish brown, moist, Z Z
9 188) 180 | 180 1-2-2-3 2.0 ] SC @se, no odor, easy to auger, no HCL, no lens./'é Z
_, é 7
P | we 1 v
10{SS| 180 | 200 1-1-1-2 1.5 . i 17.9 Top of seal.
- — CL| SANDY CLAY 10%. 90%, Moist, 10yr5\a, v-soft,
T-:—-— v-fine grain, sand grains, no odor, easy to
111851 200 | 220 13 20| 20 T auger, well sorted, no odor. =] [:1] 19.9 Top of sand.
1218S| 220 | 240 112 | 20 o o
13]sS| 240 | 260 1-1-5.6 18 TSP\ 10yrS\4-10yrs\2 /- 5+ 24.0 Top of screen.
- 25 — SANQ With little or no fines, medium 1/4-1/2 Sy
i ! mm sub-angular sand grains, 5y15\6-10yrS\6, .
1418S| 260 | 280 6-6.7-8 1.0 i light brown, well sorted, poorly graded, .
v-loose, no odor, no HCL. a clean sand, east to .
| auger, wet to moist.
151 88| 280 | 300 5-4-3-3 10 Moist :
: i g Medium course 1/2-1.0 mm sand .
i ; “H
TYPE OF CASING USED Continued Next Page
_ NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
I X 68" x 3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
i L 9"x6.25 HSA
i | HW CASING ADVANCER &~ WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
. _NWCASING 3 ‘
; " RECORDER DG
T SWCASING & c




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __ 5423

COMPANY _ APPALACHIAN POWER COMPANY BORING NO. AMW-01_ 0ATE_11/17/95 SHEET _2 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START _09/05/95 _ BORING FINISH __09/06/95
>
wel w SAMPLE STANDARD L Te RAD! peptH L |°
Fu DEPTH PENETRATION [z 5 ¥ N oo SOIL / ROCK - DRILLER'S
(.
£5| g | INFEET | RESISTANCE ogg o eer 5719 IDENTIFICATION u NOTES
FROM TO | BLOWS /6 | & EET >
16| SS| 30.0 | 320 2.2-3-2 1.4 =
17| SS|{ 32.0 | 34.0 1-1-1-2 0 T =0
T SC| CLAYEY SAND 50%,50%, < 2% silt, g
.4 fine-medium 1/8-1/2 mm, subangular to ST
18| SS| 340 | 360 2:33-5 2.0 sub-rounded sand grains, Syr5\6 and 10yr5\4, |-1| || 34.0 Bottom of
35 “LE CL{\ black smear n-1, no odor, easy to auger no screen.
- HCL, moist, medium stiff. 35.0 Bottom sand.
19185 360 | 380 2235 |18 =7 | SANDYCIAY30%, 70%. fine 1/8-1/4 mm,
|1 sub-angular sand, medium stiff to soft, well
T sorted, poorly graded, black smear N\1, no
20| SS| 380 | 400 3-4-5-8 20 R s¢ \odor, no HCL, 10YR4\2 and 5YR5\6M, moist.
’ CLAYEY SAND 25%, 75%, fine to medium
211581 200 | 42.0 5688 T3 1/8~?/2 mm, sub angu!ar—sub-rounded:
medium stiff, well graded, no odor, moist to
wet, 5yr5\6, light brown, medium to very hard
to auger, no HCL.
221 8S| 420 | 44.0 4-6-7-8 1.7
CLAY 10% SAND 0%
o Hoes <5%. sand 95% 10yr4\2-5y14\3 .
231SS| 440 | 46.0 4-4-6.6 1.9 1 browmish gray ;
45 =7, !
24| SS| 46.0 | 48.0 8-9-9-9 1.4 7 471SP| CLAYEY GRAVELLY SAND 50%, 10%, 40%,
- § -1 8C| Mixture, Syr6\1 light olive gray, gravel pebbles :
[l 2-4 mm, medium sand 1/4-1/2 mm, angular- ‘
25| SS| 48.0 | 50.0 15-11-8-11 .1 _‘;? 41 GC| | sub-angular, well sorted, poorly graded, no i
-b odor, moist, loose.
50 P Sand 25% clay 10% gravel 5% Moist.
26| SS| 500 | 520 | 24-23-19-19 | 60 b
b=
le* More gravel, bard to_auger.loose
27| SS| 520 | 540 | 41355030 | 1.7 ;_‘L
Mo medium densse-dense, damp
1@
28| SS| 54.0 | S6.0 15-20-30-38 | 2.0 T cL| CLAY Hard, dense, dry, 5y12\2 dusky brown,
-t no odor, no HCL, hard to auger.
55 —
= \ Weathered sock Il
|
i
{
!
|
i
i
L i :




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __5423

COMPANY _ APPALACHIAN POWER COMPANY BORING NO. AMW-02 DATE_11/17/95 SHEET 1 OF 1
PROJECT _W. VA. GROUND WATER STUDY BORING START _08/23/95 _ BORING FINISH __08/24/95
COORDINATES __N 539,188.1 E 1,732,744.9 PIEZOMETER TYPE WELLTYPE __OW
GROUND ELEVATION __585.1 SYSTEM __STATE PLANE  HGT. RISER ABOVE GROUND _ 1.64 bl _ 2.0
WATER LEVEL IS  13.8 ¥ AU DEPTH TO TOP OF WELL SCREEN __13.0  BOTTOM 23.0
TIME WELL DEVELOPMENT __YES BACKFILLQUICK GROUT
DATE 8-23-95 FIELDPARTY __TJH=REB RIG __CME-75
wel w SAMPLE STANDARD JIE RAD! nepry L |@
24 g DEPTH PENETRATION Egg N lEgle SOIL / ROCK o DRILLER'S
<
€5 5| INFEET | RESISTANCE 523 o |z e IDENTIFICATION ¥ NOTES
FROM TO | BLOws/& | ~& FEET >
118S] 00 | 20 2.3-4.5 1.5 ‘F‘;,. GC| CLAYEY GRAVEL 45% 55%, first six inches Z g
‘e includes plant material fragments, Syr2\1, dry, 787 '
g.:j <5% fines, 5yr3\2-5yr3\4, sub-angular, poorly ,J Z .
e sorted, poorly graded, no ador, no reaction to ; ? :
- /‘a HCL, easy to auger. % :
bty e H
g 49 |
.Y Z j I
5 — CL| SANDY CLAY 20%, 80%, <5% fines, v-fine } ; ;
T grain 1/16-1/8 mm, well sorted, poorly graded,
2SS 680 | 80 3-4-5-4 17 e 5YR4\2, 5YR4\4, sub-angular sand, moist, no 17| ¥
— odor, medium stitf, na reaction to HCL, wood 6.9 Top of seal.
1 fragments, easy to auger,
1T <2 {21 9.0 Top of sand.
10 =] s
3|ss| 120 140 2:2:2:3 19 T SANDY CLAY 40%, 60%, <2% silt, v-fine,
) S sub-angular sub-rounded grains, well sorted, 2’
— wet, soft, Syrd\4-5yr4\6, no odor, grain size ;| 13:0 Top of screen.
T 1/16-1/8 mm, easy to auger.
, : 15
; Rapdlh
i 4=
| Sttt
4]ss| 180 200 1-1-1-3 1.8 ':::
20 —
T 5yr5\5. medium to stiff, soft. no oder, wet,
5188] 220 24.0 1-2-2-2 2.0 .4 SCL CLAYFY SAND 40%, 60%, wet :
] CL! SANDY CLAY 45%, 55%, wet, v-fine sand 23.0 Bottom of
1/16-1/8 mm, well sorted, poorly graded, el sereen.
Syr5\5-5yr6\5. no odor, no reaction to HCL, /—
24.7 Bottom sand.
i
i
TYPE OF CASING USED
NQ-Z ROCK CORE PIEZOMETERTYPE:  PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X 6°x3.25 HgA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x6.25 HSA
[ HW CASING ADVANCER 4" WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
H H " '
; i NW CASING 3 ! RECORDER _ DG

. SW CASING 6" ; ? i




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ 5423
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. AMW-03  DATE_11/17/95 SHEET 1 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START __08/22/95 BORING FINISH __08/23/95
COORDINATES __N 539,199.9 E 1,732,739.4 PIEZOMETER TYPE : WELLTYPE _ OW
GROUND ELEVATION __585.2 SYSTEM __STATE PLANE  HGT. RISER ABOVE GROUND _ 2.18 DA _20
TIME WELL DEVELOPMENT _YES BACKFILLQUICK GROUT
wel w | SAMPLE | STANDARD | -2RQD| pepry[_ | @
il | DEPTH | PENETRATION|gEw N gl SOIL / ROCK - DRILLER'S
e
c5| §| INFEET | RESISTANCE 523 o ® 3l o IDENTIFICATION e NOTES
nzl w . P aw FEET |° | 5
FROM TO | BLOWS/& o
11SS]| 00 | 20 | 10151820 | 1.6 4] GC| CLAYEY GRAVEL 30%, 60%. silt 10%, poorly ] E
> graded, v-course angular gravels and pebbles, %z /
: < 2-4 mm, 5yr2\1 mm, dry, no reaction to HCL, Z ;
2188 20 4.0 7-8-10-13 1.5 Xy last 1.5 very hard, first 4" plant debris. 7 2
/'a
= %
= Less grave) 2 %
3 /88| 40 | 60 5-6-8-9 15 ] ©"| SANDY CLAY 20%, 80%, itle of no sit, v-ine [ 7
5 =] sand 1/16-1/8 mm well sorted, poorly graded, %z
4 SYR3\ 4-5YR2 \4, no odor, dry, hard, easy to Z %
418s| 60 | 80 4-6-9-10 1.8 i~ auger, 1
o é %
+ Sand 30%clay70%, Syra\4 787 ;
5]8S| 8.0 10.0 4-4-6-8 1.6 r_ SANDY CLAY 40%-60%, <2% silt, v-fine-fine % % x
T sub-rounded grains, 1/16-1/8 mm, well sorted, % / ;
10 N Syr4\4-Syr4\B, no odor, dry, no reaction to ? é ;
6 | SS] 100 [ 120 2-46-8 17 [~ HCL, medium stiff to soft. 787 :
= X |
iy Moist ZR% ;
1 7z
7 18S| 120 14.0 2-2-3-4 1.8 M // 2
= | Send35%. moist. medium stiff Z 5
8 |SS| 140 | 160 14112 17 T fg;
15— sand 45% clay 55%, wet, medium stitf-soft. ; %
9 |ss| 160 180 1-1-1-2 15 I 2 g
il 207
i 21
il Syr4\4-5y14\6. wel, soft, ZR7
10{S8S| 18.0 | 200 1-1-2-2 20 it A
I 2 U
=N 1
11| SS| 200 | 220 11011 19| 20 Sy medium stftsoft , f é
N \.SYISXS - /] é é
4+ ¢ |\ CLAYEY SAND 40%, 60%, v-fine sand, no odor./ ! é
121 SS| 220 24.0 1-1-1-1 2.0 -:.-— SANDY CLAY 40%, 60%, Wet. Z %
T SANDY Cl AY 40%, 60%, v-fine grain, 1/16-1/8 g ?
I mm, sub-angular, well sorted, poorly graded, [/} I
13|85} 240 | 260 1-0-1-0 20 el SyrS\S, medium stiff-soft. no odor, no reaction I %
25 T to HCL, moist to wet, very easy to auger. Z ;
el sl > . 20 | Glay65%sand 35%. wet. Z Z
! 6.0 | 280 1-1-1- : 7;_:'. SCI CLAYEY SAND v-fine grain 1/16-1/8 mm, wet, 7 %
. — CL \odor. Z 2z
15| SS| 280 | 300 1.1-11 1.9 =L, SANDY CIAY 55%, 45%. no odor, 5yi5\6, wet, 1] %
= SCL medium stiff-soft, well sorted. {:j 2
[ - CL A | 4 7
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETERTYPE:  PT = OPEN TUBE PORQUS TIP, SS = OPEN TUBE
X 6" x 3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC -
9" x 6.25 HSA
HW CASING ADVANCER 4" WELL TYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3" | e
R
SW CASING 5" , RECORoER DG




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __5423

graded,n\5 medium gray, loose, no odor, no
S reaction to HCL.

24| 88| 46.0 | 48.0 5-6-8-4 .8 L sSpP Small wood fragments,

o SAND Poorly graded, little or no fines, clay

4 10%, well sorted, medium course sand 1/4-1.0

mm, wet, 10yr6\2, sub-angular grains, loose,

no odor, no reaction to HCL, easy to auger,

469 Top of screen.

25| 85| 480 | 500 4-4-12-18 1.0

CoMPANY _ APPALACHIAN POWER COMPANY BORING NO. AMW-03 DATE_11/17/95 SHEET_2 OF ___ 2
PROJECT _W. VA. GROUND WATER STUDY BORING START _08/22/95 _ BORING FINISH __08/23/95
welw | SAMPLE | STANDARD | -2/ROD| pepry]_ |«
E.l g a-_’ DEPTH PENETRATION Egg’ N o 8 Q SOIL / ROCK j DRILLER'S
<
g5 §| INFEET | RESISTANCE 520 o gl v IDENTIFICATION L NOTES
nzln . ~u FEET
FROM TO | BLOWS /6 o >
16| 8S| 300 | 320 2-1-1-1 1.8 H CLAYEY SAND Fine sand 1/8-1/4 mm, wet, no | 1/ ¥/
i odor. Z é
_:——: SANDY CLAY 35%, 65%, wet, easy to auger, Z 77
171 88| 32.0 | 34.0 1-1-1-1 20 =] soft, Syr5\6-5yr6\6. 7 ;
J Z
— 07
ol AR
18| 88| 34.0 | 36.0 2-1-1-1 2.0 - ARZ
- 35 ——= SyIS\G=5y1s\3 p //l
! -] SC| CIAYEY SAND 50%, 60%, wet, paie brown. AR
g == AR
'19]8S!| 380 | 380 2-2-1-1 2.0 L CL[\SYRs\2. s %
i — SANDY CLAY 50%, 50%, <2% silt, v-fine sand ]
i I 1/8-1/4 mm, sub-angular, well sorted, poorly // v
1201 88| 380 | 400 2-2-3-4 20 (=] graded, v-loose, wet, faint musky odor, ZR7
: + — CL (swamp like), Syr5\2-5yr5\ 1, no reaction to ?
i | ¢
g 40 ——1 HCL. R
; 211 S8| 400 | 420 2-4-4-4 1.6 | SANDY Cl AY 40%, 60%, <2% silt, well sorted, 40.0 Top of seal.
’ - poorly grade, medium stiff, moist to wet, no
f : 4. 74 SC| | edor, no reaction to HCL, easy tc auger.
| 221 88| 420 | 440 2-2-4-5 1.7 e i ay n\4. maist. no odor,
: CLAYEY SAND 35%, 65%, wet. o :: 42.7 Top of sand.
; " CLAYEY SAND fine grain 1/8-1/4, wet o
! 23| 8S| 440 | 460 2-4-5-6 1.5 sub-angular, sub-rounded,well sorted, poorly |- -
f
|
|
i

; 50 - - wood fragments.
l % SS| s00 | s20 1818 1.3 1T T gp [ SAND <2%, poorly graded, medium -course
i grain 1/4-1.0 mm, n\5-n\§, mediurn gray
] 4 color, angular-sub-angular, very loose, no [ e O
27| SS| 520 | 540 | 8123417 | 18 I odor, wet, well sorted, last .5 small sub-angular| |--F::
. - gravels. “E
i 28|ss| 540 | s60| 7.3035.3¢ - 1 GRAVELLY SAND With little fines or no fines, |-~
? : ) : 55 : pebbles, a4-6 mm, poorly sorted, poorly s s
i 17| GC!| graded, pebbies content 10%, loose-medium -1 .
29|SS| 560 | 580 | 30-33-2590 | 1.8 il stiff, no odor, wet. = :
de Sand 60%, gravel 20%., pebbles 20%, =) ;
..-’V'f _smyf_slz wet. b .: 56.9 Bottom of g
Sand 80%. gravel 10%, petbiles 30% screen. i
57.9 Bottom sand.

CLAYEY GBAVELLY. SAND 20%, 30%, 50%.

SANDY GRAVELLY CLAY Clay 40%, weathered ‘
bedrock, Syr5\2-5yr5\6, sub-rounded-rounded, t
gravels and pebbles, hard to auger, refusal. i




ANMCIITVAN ELECIRIU PUVWER SEMVICE CUNMFUMATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __5423

COMPANY _ APPALACHIAN POWER COMPANY BORING NO. AMW-04 DATE_11/17/95 SHEET_1__OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START _09/07/95 __ BORING FINISH __09/08/95
COORDINATES __N 539,605.5 E 1,731,128.7 PIEZOMETER TYPE WELLTYPE _ OW
GROUND ELEVATION _ 585.7 SYSTEM _STATE PLANE HGT. RISER ABOVE GROUND  2.21 DA _2.0
WATERLEVEL ¥  28.0 hid v DEPTHTO TOP OF WELL SCREEN _ 24.0 BOTTOM 34.0
TIME WELL DEVELOPMENT __ YES BACKFILLQUICK GROUT
DATE ’ 9-7-95 , FIELD PARTY _ JCM=REB RIG __CME-75
W o w SAMPLE STANDARD __,:z:gc- RQD| pepTH r %]
s o DEPTH PENETRATION ES%’ N rolo SOIL / ROCK - DRILLER'S
€5) g | INFEET | RESISTANCE 523l o €3 o IDENTIFICATION E: NOTES
FROM TO | BLows/e& | ~& FEET >
1]8S] 00 | 15 11-15-50 | 1.1 £+ SC| CLAYEY SAND AND GRAVEL 10%, 30%, 60%, 7] [/
5. mixture, first 3’ plant fragments, gravels to /4 ;
e cobbles, dry, 2-75 mm, fine to v-fine sand 4 7
y 1/16-1/4, very hard, 1-yr3\4=5yr3\4, hard to {
4 auger, no order. ZR7
- v 7, id
. 7
F ~] CL| CLAY Lean, plant material through-out, 7
5 —_ medium stiff to soft, smooth texture, % //
= Syr5\2-10yr4\2, moist, hard to auger, musky 7
2 1 SS| 8.0 6.9 4-50/.4 8 — organic odor, low plasticity, no reaction to 207
by S M li L %
r Sy CL, olive gray Z ?
| ! 4= ZR%
.- 207
T X
i 10 — Z %
' ~ 2
gy 7R
-_——-- / /
ol 2A8%
] Z
i = 1
I gt 7 R7
3|8s| 140 160 6-6-7-7 2.0 — Zh7
15 L N
o A0
— 2
iy ZR7
T 7R
I o »’2 :
L ' 18.0 Top of seal. i
4|88} 200 220 3-3-5-5 20 20 -f_- CL| SANDY CLAY 5%, 95%, v-fine sand, small 2} }e} 19.9 Top of sand. |
T amount of silt, small irregular horizontal L
= blackish, two colors 5yr5\6 50%, n\6 50%,
:—-: moist to wet, sand 1/16-1/8 mm, sub-anguiar,
1] well sorted, poorly graded, no odor,
| SP| SAND95%, <5% fines, medium-fine grain 24.0 Top of screen.
25— - sand, sub-angular-sub-rounded, 1/8-1/2 mm,
4 poorly graded, 5yr4\4-5yr3\4, no odor, v-lcose,
5| 8S| 26.0 | 280 5-7-3-3 1.8 ’ wet.
| |
TYPE OF CASING USED Z Continued Next Page
NQ-2 ROCK CORE | PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X g X ggg :gi\\ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
"X 8B. !
|___HW CASING ADVANCER 4" | WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
|__NW CASING 3 |
I SWCASING = | RECORDER _ DG




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER _ 5423

COMPANY _APPALACHIAN POWER COMPANY BORING NO. AMW-04 DATE_11/17/95 SHEET_2 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START __08/07/95 BORING FINISH 09/08/95
wel w SAMPLE STANDARD _,::E RAD| peprH |, | @
i g g’_ DEPTH PENETRATION ;5?5‘;;’ N % g [3) SOIL / ROCK j DRILLER'S
€5/ 5| INFEET | RESISTANCE 528l o g o IDENTIFICATION g NOTES
FROM_TO | BLows/s | ~4 FEET >
6 |ss| 320 | 340 3.6.9-8 1.3 ‘ SAND Little of no fines, sub-angular to ,
4 sub-rounded, course, medium grain, 1.0-1/2 .
T mm, two colors n\3 dark gray =20% and L o O
7 5yr6\6 light brown =80%, wet, no odor. 22 34.0 Bottorn of

35 2222l sereen.
35.0 Bottom sand.




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __5423

COMPANY _ APPALACHIAN POWER COMPANY BORING NO. AMW-05 DATE_11/17/95 SHEET 1 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START __08/31/95 _ BORING FINISH __09/07/95
COORDINATES _N 539.614.1 E 1,731.120.7 PIEZOMETER TYPE WELLTYPE _ QW
GROUND ELEVATION __585.1 SYSTEM _STATE PLANE  HGT. RISER ABOVE GROUND 2.0 DIA _2.0
WATERLEVEL |¥ 23.8 ¥ ll_: DEPTH TO TOP OF WELL SCREEN _ 44.0  B8OTTOM _ 54.0
TIME WELL DEVELOPMENT __YES BACKFILLQUICK GROUT
DATE 9-1-95 FIELD PARTY _TJH=REB RIG _ CME-75
wel w| SAMPLE STANDARD | -2/ RQD| pepryy L |
Fuy DEPTH | PENETRATION g & & ol o SOIL / ROCK - DRILLER'S
ZE/ T | INFEET | RESISTANCE (520 N 129 - o
<3| < oLl % @ v IDENTIFICATION = NOTES
nzln o FEET |©
FROM TO | BLOWS /6" @ =
1]SS| oo | 20 3-7-12-15 | 167 V1 GC| 10YR2/4-5YR3/4 DK_RED BROWN CLAYEY P 7
bowl | GBAVEL 25% CLAY,30% FINE SAND, 45% (/] I/
g ANGULAR, POORLY SORTED FINE TO 70
218s| 20 | 40 12966 | 1.33 Mt § COARSE GRAVEL, POORALY GRADED, NO 7
7% SC|\ HCl, NO ODOR, PLANT FRAGMENTS FIRST 4° %
1 5YR4/4 - SYR4/2 CIAYEY SAND, 55% FINE Z %
3 ]SS 40 | &0 3-3-5-5 191 =TT\ SAND, 40% CLAY, 5% GRAVEL, LOOSE,NO /] ;
P ST ODOR, DAMP 728
RE SYAS/2 - SYR6/4 1 EAN CLAY, 2% SAND, MED,
4188 60 | 80 3233|167 = STIFF, SMOOTH TEXTURE, NOODOR,NO | I
] HCI, DAMP, MEDIUM PLASTICITY z 2
7 5YRS/2 - 5YR6/4 DRY, SEMI-SMOOTH ARZ
5|SS) 80 | 1001 2247 183 ] TEXTURE, MED-LOW PLASTICITY 707
= 1
: 10 — ZR7
6 |SS! 100 120 5-6-9-11 2.0 —_ ? é
T Z 7
| CL| 5YBS/2-5YR$/4LEANCLAY, LESSTHAN 1| [
7 |SS| 120 | 140 25e11 1183 | T 10% FINE SAND, STIFF, DRY, SMALL 207 7
' peliy IRREGULAR BLACK LENSES, LOW 2 ; :
— ] PLASTICITY, NO ODOR Z8% ?
8 | SS| 140 | 180 4-5-7-9 1.83 , ] Z //
15 —1— INCREASED No. OF VERY SMALL 7287
T HORIZONTAL IRREGULAR BLACK LENSES, ] 7
9 SS| 160 | 180 3-4-7-8 175 - SYR4/4 - 5YRS/2 Z 7
Il ABSENCE OF BLACK LENSES, 5YR4/4, ; %
Sl SYRS/2, MOIST, NO ODOR, LESS THAN 5% (7]
10| 8S| 180 | 200 2-4-5-7 175 - FINE SAND 287
ey ZR7
- 5YR4/4 = 20%, SYRS/2 =80%, MOIST-WET ] 2
11]SS| 200 | 220 2-3-4.5 1.83 20 1] g g
T SYR4/4 < = 10%, 5YR5/2 > = 90%, MOIST, g é
4+ NO ODOR 0%
12| 8SS| 220 | 240 2.2:3-3 1.91 —] 72y
gl 5YR4/4 = 20%, NS(MED GRAY) = 80%, 2:;
4717 sp 1\ MOIST, 5% V. FINE SAND M"&
13| SS| 240 | 280 2-5-5-8 2.0 i ZR%
25 —. |+| SC; SYB4/4-S5YR3/4 CLAYEY SAND, 10% CLAY, 7] [
MEDIUM SAND, SUB-ANGULAR TO SUB % Z
— ROUNDED, V. LOOSE, WELL SORTED, ZR
-6-8- ) ] sp
14| 88) 80| 280 #6838 133 | | S \POORLY GRADED, WET, NO ODOR, NO HCI [ Z 2
! 5YB3/4 - 5YR2/2 SAND. <2% FINES. FINETO  [| 1
15138] 280 | 300 5.7.7.9 1.01 ! T MEDIUM GRAIN, V. LOOSE, WET, NOODOR, [
: 4 SUB ANGULAR Z
™ —15YR5/6 LIGHT BROWN 0%
TYPE OF CASING USED | Continued Next Page
i NQ-2 ROCK CORE | PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
: X 6" x 3.25 HSA ~ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
I 9"x6.25HSA !
HW CASING ADVANCER 4- i WELLTYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3] | -
SW CASING & i Recomoer _DG




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __ 5423

COMPANY __ APPALACHIAN POWER COMPANY BORING NO. AMW-05 DATE_11/17/95 SHEET 2 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START _08/31/95  BORING FINISH __09/07/95
wel w| SAMPLE STANDARD | 3] RQD| pepry|_ | @
Fu DEPTH | PENETRATION 2 w |zgl e SOIL / ROCK . DRILLER'S
[ <O
€5 & | INFEET | RESISTANCE 028l o | g o IDENTIFICATION S NOTES
“ |FROM 1O | BLOWS /6 | —Y FEET 2
16| SS| 30.0 | 32.0 6-7-8-9 167 -] ] M| Ns-N& MED GRAY SAND WITH FINES, 10% {7 Z
<L CLAY, 10% SILT, FINE TO MEDIUM SAND 728
ANGULAR TO SUB-ANGULAR, SOME BLACK [ é
17/8S| 320 | 340 | 4479 |13 STAINING, V. LOOSE, WELL SORTED, 77
4. POORLY GRADED, UNCONSOLIDATED, WET, 7
A NO ODOR, NO HCI 7
18|SS| 340 | 360 6-7-13-6 1.0 ; 72
3B | SAND = 90%, CLAY = 5%, SILT = 5% WET ] 1]
1| SP| NEMEDIT GRAY TO 5YR6/1 SAND, FINETO ] Y
191SS| 360 | 380 | 3238 |15 MEDIUM GRAIN, POORLY GRADED, V. 36.2 Top of seal.
T LOOSE, WET, UNCONSOLIDATED, NO ODOR,
20| SS| 380 | 400 6-5-5-4 117 T NOHCI
' 40 — | || SM| N5-MN4 SITY SAND, 10% CLAY, 15% SILT, 2| 2] 39.3 Top of sand.
21/ 85| 400 | 420 3-3-8-7 1.25 1. FINE TO MEDIUM GRAIN SAND, WELL R
T SORTED, LOOSE. NO ODOR, WET S
22| ss| 420 | a0 7800 .58 4 2" WEATHERED COAL DEPOSITS, WET iz
| S
23|SS| 440 | 460 i 4-4-6-6 1.33 :EJ-:| 44.0 Top of screen.
; 45 - =
24| SS| 460 | 48.0 8-5-8-9 167 ) =
| ] BOTTOM 6" 5YR6/1 LT. BROWNISH GRAY, |-
25/SS| 480 | 500 | 4457 1.91 10 WET =
; ) WEATHERED COAL DEPOSITS, WET, NO =N
i ODOR =
25|SS| 500 | 520 | 51077 | 20 0.} WET =
-~ CL| 5YR3/4-5YRe/2 SANDY CLAY, 55% CLAY, | |-
- FINE GRAIN, SUB ANGULAR SAND, LOOSE, |-
27| SS| 520 | 540 | 22-22-11-14 | 1.17 —] WELL SORTED, POORLY GRADED, S=
1 CL|\ UNCONSOLIDATED, WET. NO ODOR /] R=R
28|8S| 540 | 550 | 1563-53/3 | 1.0 T SYB3/4-5YB2/2 GRAVELLY CIAY, 15% SUB  |-.7=.
55 = ANGULAR TO SUB ROUNDED GRAVEL (2-25 Li+i0
mm) POORLY SORTED, MOIST, NO ODOR, 55.0 Bottom sand.
CONSOLIDATED
WEATHERED BEDROCK AT 55°
54.0 Bottom of
screen.
! !
i i
P
f g H Il




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __ 5423

COMPANY __APPALACHIAN POWER COMPANY BORING NO. AMW-06 DATE_11/17/95 SHEET 1 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START _08/29/95 _ BORING FINISH __08/30/95
COORDINATES _N 539,169.8 E 1,729.695.5 PIEZOMETER TYPE WELLTYPE __OW
GROUND ELEVATION _587.5 SYSTEM _STATE PLANE  HGT. RISER ABOVE GROUND _ 2.0 DA _2.0
WATERLEVEL |¥  21.0 |¥ T DEPTH TO TOP OF WELL SCREEN _31.0 _ BOTTOM _ 41.0
TIME ) - WELL DEVELOPMENT _YES BACKFILLQUICK GROUT
wel w | SAMPLE | STANDARD | -2/RQD| pepry|_ [ w
Z@| & | DEPTH |PENETRATION [ZEuY w lEglo SOIL / ROCK - DRILLER'S
.
€5/ g | INFEET | RESISTANCE |528 o g3l o IDENTIFICATION ¥ NOTES
"= “ |rroM TO | BLOWS /6" | Y FEET >
118s| 00 | 20 3-4-5-6 1.5 =0\ JOP.3" PLANT FRAGMENTS Va7 R
1T CL OLIVE GRAY SANDY L EAN CLAY, 10% FINE ? Z
- TO COARSE SAND, NO ODOR, NO HC, g v,
2 188! 20 | 40 3-3-5-7 17 o MOIST TO DAMP 7z 2
—— CL| MEDIUM BROWN (5YR3/41 SANDY LEAN ; f
3 |ss| 40 | so rras \o T &ﬁ; 20% COARSE SAND, STIFF, NO ODOR, 0 |
51— 1 |
iy A
4188 60 | 80 4-4-3.4 1.8 = Z2R% :
TR ";‘ / )
gy % / i
] 72N
518S! 80 | 100 L] 787
— 2 é |
= |
6 | SS| 100 | 120 2-2-4-5 1.5 10 = — CL| 10YBS/4.5GY6/1 SANDY CLAY, 40% FINE TO g é {
- MEDIUM SAND, SOFT TO MEDIUM STIFF,NO [/} I/ i
T ODOR, MOIST TO WET 207
7 18| 120 | 140 1-1-2:5 1.8 — AU
= 1
- 7
i 28
8 | S§] 140 | 160 2:2-4-5 .83 - AR
15 = 287
= 1
9 |SS| 160 | 180 1-2-2-3 2.0 = — CH| BENTONITE CHIPS, 40% HYDRATED, Y
- BACKFILL SEAL, WET, 2' THICK Z Z
— 207
10]5s| 180 | 200| 3355 |1 [ CU| Y5/LLEANCIAY, LESS THANS% SAND, ]| [/
R MEDIUM STIFF TO STIFF, MOIST, NO HCL g g
iy x
11]SS| 200 | 220 2333 167 20 = é-—,é
g 20" - 22° 5YRS5/5 AND 10YR6/2 é =
iy Z
12| SS| 220 | 240 3-3-3-5 1.83 g %
= o %
! 22'- 24’ 10% SAND 2
— '/
13| SS| 240 | 260 3346 | 191 — ] 2 |
25 SOME SMALL IRREGULAR HORIZONTAL 24.6 Top of seal.
£ - | LENSES 1.0 mm H X 1/4° L, N-1-N-2,
14| SS| 260 | 280 54-6-8 | 183 =
it 2628 5YRS/6 LT. BROWN AND N-6 LT. GRAY [ [:-] 27.0 Top of sand.
15| SS| 280 | 300 2224|183 JT.::
] 28'-30" LESS THAN 2% SAND, 5Y41 OLIVE i
[—]
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X 6" x 3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x6.25 HSA ]
HW CASING ADVANCER _4"____| WELLTYPE. OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

NW CASING 3" ; !
_SWCASING & | _recorozn DG j




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER __ 5423
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. AMW-06 DATE_11/17/95 SHEET 2 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START __08/29/95 BORING FINISH __08/30/95
wel w SAMPLE STANDARD Lz 2| RQD| pepry |
Ful DEPTH PENETRATION E;lg N lzgle SOIL / ROCK - DRILLER'S
g5\ g | [NFEET | RESISTANCE o028 o g3l v IDENTIFICATION E: NOTES
nzln " S FEET
FROM TO BLOWS /6 o 2
16 | SS| 300 | 320 2-2-3-5 2.0 ] GRAY, MUSKY ODOR, MOIST ST
. 7| SC| 5YA[1 CIAYEY SAND, 10% CLAY, FINETO |- 31.0 Top of screen.
Sena MEDIUM GRAIN, POORLY SORTED, NO =
17| 8S| 320 | 340 1-1-1-2 2.0 = srvlv \ ODOR, NO HCI E
o | SANDY LEAN CLAY, MOIST, 40% SAND =
181 SS| 340 | 36.0 4-2-2.3 2.0 Pl 5Y4/1 SAND FINE TO MEDIUM GRAIN,
35 —_—1 CL || POORLY SORTED, NO ODOR, NO HCI, VERY
i LOOSE, WET
19| SS| 36.0 | 380 1-1-2-3 1.91 [~ 5YR4/1 SANDY Cl AY, 40% FINE SAND.,
- BROWNISH GRAY, SOFT, MOIST NO ODOR
g 36" - 38" 20% SAND
20| SS| 380 | 400 3-2-3-3 1.91 L
1] 38'- 40" 10% SAND
21[ SS| 400 | 420 1223 | 20 | 40 T =
fpiia 40 42' LESS THAN 5% SAND i _1 41.0 Bottorn of
1] sriisl screen.
22 8S| 420 | 430 2-3 1.0 | 42'- 43' LESS THAN 2% SAND, 5Y6/1, MOIST, |-=7=":

\DAMP, NO ODOR /" 42.7 Bottom sand.




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING 2

JOB NUMBER _ 5423

COMPANY _APPALACHIAN POWER COMPANY BORING NO. AMW-07 DATE_11/17/95 SHEET _1 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START _08/30/95 _ BORING FINISH __08/31/95
COORDINATES __N 537,838.4 E 1,731,735.7 PIEZOMETER TYPE WELLTYPE __ OW
GROUND ELEVATION _ 587.1 SYSTEM _STATE PLANE HGT. RISER ABOVE GROUND  1.62 DIA _2.0
WATER LEVEL g 11.0 ';_ 1:"’ DEPTH TO TOP OF WELL SCREEN 28.0 BOTTOM _ 38.0
TIME WELL DEVELOPMENT _ YES BACKFILLQUICK GRQUT
DATE 8-31-95 FIELD PARTY _TJH=REB RIG CME-75
wel w | SAMPLE STANDARD | +21RQD| pepry L |
Fy DEPTH | PENETRATION |27 N lEgl e SOIL / ROCK - DRILLER'S
— s}
£5| | INFEET | RESISTANCE (528 o €3 o IDENTIFICATION ¥ NOTES
Z4 ] . _y FEET
FROM TO | BLows/e | & 2
1[SS]| 00 | 20 12.50/3 5 O\ IOP 3" PLANT FRAGMENTS /*E/; 2
11| SM] SITYSAND. 50% SAND, 50% SILT, VERY ZR2
N FINE SAND, DRY, DUSTY, SOME GRANULES [/ %
2188 20 | a0 10-5-56 1 1.83 =1L\ AND PEBBLES, VERY HARD, ONE LARGE é %
1 COBBLE [ 4 é
I P ZR7
! ] SANDY CLAY, 40% SAND, 40% CLAY, 20% %
388 40 i 80 &5s (17| __E:— SILT, VERY FINE (1/16-1/8) S.ANG. SAND, Zh
z  STI=T] | DAMP, 1STCOLORSYs/1 LT, OLIVE GRAY., e
ss | | = 2ND COLOR 5YRG/4 LT. BROWN, NO ODOR, /| [
4 1SSy 80 | 80 334 200 — NO HCI, LOOSE TO MED. DENSE Zx
i T z
| — | J0YB4/2ANDSYS/4 [EAN CLAYWIH ST, |
i T DAMP, MED. STIFF TO STIFF, NO ODOR., “R7
P8 18T 80 10.0 p. 1
=] LOW PLASTICITY 187
L] %
AN IR
I 6 [ SS| 100 | 120 2.2-2.3 1.17 10 _—:.-— CL| SANDY CLAY, 5-10% V. FINE SAND, BOTTOM V% é
g HALF OF SPOON WET, MED. PLASTICITY, 427
K | SOFTTOV.SOFT, NO ODOR 47/2
| 71SS| 120 140 2-2-2.3 20 ] 27
! ; I~ o 20"
| 7 12'-14" 10YR5/4 Z ;
8/85! 140 | 160! 2234 |20 ! I A7
R : ' : 15 — ] 14-16" A FEW SM. BLACK HORIZONTAL B3
! R iqpet DEPOSITS. ONE BLACK (N-2) LENS, 1/2mm £} 7
: 918S| 160 180 4-5-8-8 20 F HX 1/4” LONG, 10YR6/6 DK YELORANGE 7| [~
P T AND N-7 LT. GRAY, MOIST A0%
- = 1
10/SS| 180 | 200 5-5-8-9 20 7 284
T | 1820 CLAYW/V.FINESAND AND SILTS, ] [/
20 —— DAMP, NO ODOR, STIFF 287
11]88] 200 | 220 3-5-5-7 1.91 = 207
iy 20-22' A FEW SM. IRREG. HORIZONTAL ; 7
I BLACK (N-2) LENSES AND DEPOSITS, DAMP | &
121851 220 | 24.0 2-3-5-5 1.75 —] 22.0 Top of seal.
' gl 22'-24" (N-7) LT. GRAY = 80%, AND 5YRS/6 LT
; - BROWN = 20%, NO DEPOSITS, DAMP -
13/ 58S 240 | 260 2.2:34 1.91 = | |:] 24.0 Top of sand.
| 3 7 NS
14]8S| 260 | 280 1122 | 167 }:—:
] 26" - 28' LESS THAN 2% SAND =g
i 15 SS;, 280 | 300 1-1.2.2 1.91 'i SP | 5YR4/1 OLIVE GRAY_CLEAN SAND, MED :E 28.0 Top of screen.
; ; 3 (1/4-1/2 mm) S. ANG. SAND, WELL SORTED, |
1 ; POORLY GRADED, NO ODOR, NO HCL, VERY | :-H]::
1
TYPE OF CASING USED Continued Next Page
L NQ-2 ROCK CORE —| PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
c X 1 6"x3.25 HSA ; SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
i 9"x6.25HSA ;
" HW CASING ADVANCER & { WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
i __NW CASING 3" ; {

RECORDER __ DG

L __SW CASING 6" ‘ !




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __5423

[

COMPANY __APPALACHIAN POWER COMPANY BORING NO. AMW-07 DATE_11/17/95 SHEET _2 OF . 2
PROJECT __W. VA. GROUND WATER STUDY BORING START __08/30/95__ BORING FINISH __08/31/95
wel w| SAMPLE STANDARD | 3/ RAD| pepryy |
Fud DEPTH | PENETRATION oY N |Egl e SOIL / ROCK - DRILLER'S
<
€5 £ | INFEET | RESISTANCE oZ8 o ol IDENTIFICATION ¥ NOTES
nzl u . | FEET
FROM TO | BLOWS /6 o >
16| SS| 30.0 | 320 2-3-2-3 20 =&\ LOOSE. MOIST f:;gi;
1= LEAN CLAY, WITH MEDIUM TO FINE 5. ANG. | :-H::
g \ SAND, MOIST, NO ODOR B
17| SS| 320 | 34.0 2-3-7-6 117 N4 MED. DK GRAY SAND. 5% SILTAND ™=
Tk CLAY, FINE TO MEDIUM (1/8-1/2 mm) GRAIN o=
g SAND, S. ANG., POORLY SORTED, NO ODOR  }- =
18| 8S| 340 | 360 5-3-6-8 1.67 -1 %=
34" - 36" MOIST TO DAMP B
| =
19|8S| 360 | 380 592123 | 20 :-g:-
i g e 5
: 37" - 38" HARD, CLEAN, MOIST Q=
‘ -jﬁ: 38.0 Bottom of

screen.
39.0 Bottom sand.




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __5423

COMPANY _ APPALACHIAN POWER COMPANY BORING NO. AMW-08 DATE_11/17/95 SHEET 1 OF - 1
PROJECT _W. VA. GROUND WATER STUDY BORING START __09/13/95 BORING FINISH __09/13/95
COORDINATES __N 536,151.7 E 1,732.198.9 PIEZOMETER TYPE WELLTYPE _ OW
GROUND ELEVATION _ 584.9 SYSTEM _STATE PLANE  HGT. RISER ABOVE GROUND 1.78 DIA _2.0
WATER LEVEL z 10.3 A4 E_Z DEPTH TO TOP OF WELL SCREEN 10.0 BOTTOM __20.0
TIME WELL DEVELOPMENT __YES BACKFILLQUICK GROUT
DATE 8-29-95 FIELD PARTY JCM= REB RIG CME-75
w el w SAMPLE STANDARD =2 RA0| pepry L o
Fud DEPTH | PENETRATION |/ 4 N |Eglo SOIL / ROCK - DRILLER'S
[
g5/ g | INFEET | RESISTANCE 528 o €l v IDENTIFICATION g NOTES
“%” |rROM TO | BLOWS/E" | ¥ FEET =
1188} 00 | 20 8-16-14-8 | 1.67 =—OtT\ PLANT FRAGMENTS f’% ’g
1 CL| 10RY5/4 AND 10YB5/6 GRAVELLY CLAY, 30% 7%
] GRAVEL WITH SILT, 5% MEDIUM TO COARSE /] %
2(ss| 20| a0 6-7-11-9 1.67 [—seT, POORLY SORTED GRAVEL (2 - 75 mm), MOD. | ]
17 2] | \Harp, DRY, NO HCI, NO ODOR [ 207
4 10YR6/2 AND 10YR6/4 CLAYEY SAND, 45% . 14 U
3 |SS| 40 6.0 5.7-3-3 2.0 ; CLAY, SAND S. ANGULAR WITH 5% 2 7O 4 4.0 Top of seal,
5775 | mm, LODSE. DRY, NO ODOR, NO HCI :
i \ 4" - 6' 5YR5/6 - 5YR6/6. DRY, 5% FINES el i
.3-5- = - [ 8. fsand. |
4 | 8S| 6.0 8.0 5-3-5-4 1.67 I CL Ra/A /6 SANDY CLAY, 35% VERY :: :: 6.0 Top of san |
= FINE S. ANG, WELL SORTED, POORLY o fe
s1st| 80 | 100 ] GRADED SAND, MOIST, NO ODOR oL
~- 7| SC| 10YBs/4-5YRS/6 CLAYFY SAND, 50% VERY || |-
10—~ FINE TO FINE SAND, LOOSE, WET, NOHCI,  [:57:"
6 | SS| 100 ] 120 2-2.2-1 1.17 | NO ODOR :,_=._:§:_ 10.0 Top of screen.
7 |SS| 120 | 140 2-2-3-3 15 i _‘—:_-
i 12'-14" SAND 65%, WET =
8 |SS| 140 | 160 1-1-3-3 15 1> B
15170 14-16' WET
9 |SS| 160 | 180 | 2232 |167 1=
- — CL| 5YBS/4-5YRB5/2 SANDY CLAY, 50% SAND,
10]ss| 180 | 200 1123 183 =] 50% CLAY, STIFF, MOIST, NO ODOR, NO HCl
':_: 18'-20" SANDY CLAY, SAND 40%, MOIST :
111 83] 200 | 220 8-10-9-4 1.83 20 1 - [:1-] 20.0 Bottom of
T | 2022 SAND20%, DRY, NsMED.GRAY =  [-iri:]|sereen.
L&!O%. 5YR5/4 = 60% /7 21.9 Bottom sand.
TYPE OF CASING USED
NQ-2 ROCK CORE ! PIEZOMETERTYPE: PT = OPEN TUBE POROUS TiP, SS = OPEN TUBE
X 6" x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
8" x 6.25 HSA
HW CASING ADVANCER 4" i WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
E !
NW CASING 3 ! RECORDER _ DG

[ __SW CASING 8" ?




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER _ 5423

COMPANY _ APPALACHIAN POWER COMPANY BORING NO. AMW-09 DATE 11/17/95 SHEET _1 - OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START _08/29/95 __ BORING FINISH __08/29/95
COORDINATES __ N 536,983.3 E 1,734,099.7 PIEZOMETER TYPE WELLTYPE _ OW
GROUND ELEVATION __586.8 SYSTEM _STATE PLANE  HGT. RISER ABOVE GROUND 1.79 DA _2.0
WATERLEVEL |¥ 43.5 ¥ T DEPTH TO TOP OF WELL SCREEN _21.0  BOTTOM  31.0
TIME WELL DEVELOPMENT _ YES BACKFILLQUICK GROUT
DATE 8-29-95 FIELD PARTY _ TJH=RERB RIG CME-75
wel w| SAMPLE STANDARD | --21RQD| pepry L e
gy DEPTH | PENETRATION [ - & N |Eelo SOIL / ROCK - DRILLER'S
{on
£5| g | INFEET | RESISTANCE |523f o gl v IDENTIFICATION ¥ NOTES
"= ” |rrOM 1O | BLOWS 6 | -U FEET >
1 00 | 20 | 8244560 | 1.0 ¥ 1| GC| 5YR4/4-5YR3/4 CLAYEY GRAVEL 30% 28
b CLAY, S. ANG. POORLY SORTED GRAVEL ZR%
Ige 2-100 mm, VERY HARD, NO ODOR ZR%
2 20 | 40 gL a0
’;’% 7
<@
dea_ 4 / “
3 40 | 60 -~ CL| 5YRS5/4-5YR5/6 SANDY CLAY, 15% SANG. ¥4 ¢/
5 — — 1/16 - 18 in. WELL SORTED SAND, MED. 787
I STIFF TO STIFF, LOW PLASTICITY, DRY, NO /| 1]
4 60 | 80 6-6-9-9 1.67 — ODOR, NO HCI ZR%
I~ 207
* = %
! Eaiiay 7
5(ST| 80 | 100 | g ZR%
| ZR%
= n
— 7R’
’ t 10 = 2%
5 100 | 120 - — CL| 5YBS/4-5YBS/5 SANDY CLAY, FINE WELL 2 7
T SORTED SAND, MED. STIFF, NO ODOR, Z8%
e MOIST TO WET, LOW PLASTICITY 787
7 120 | 140 3-4-5-6 2.0 —] 10-12' MOIST 7 ;
| e oz
| ] n
8 140 | 160 b Z 2
! 15 T ' 15.0 Top of seal.
9 160 | 18.0 =]
T SYBS/4 70 5YR4/4 CLAYEY SAND, FINE <1 17.0 Top of sand.
10 180 | 200 . GRAIN S. ANGULAR SAND (1/8 - 1/4 mm), V. :
. 0. LOOSE, WELL SORTED, POORLY GRADED, -
WET, 30% CLAY, NO ODOR. NO HCl g
1 200 | 220 1-1-1-2 20 :
21.0 Top of screen.
12 220 | 240 s
S+ SC| S5YR4/4 CLAYEY SAND 50% CLAY. 50%
4. MEDIUM TO FINE GRAIN ANGULAR TO
13 240260 11220 e SUB-ANGULAR, POORLY SORTED, POORLY
25 7.4 GRADED SAND, LOOSE. WET, NO HCI
14 260 | 280 1.0
15 280 | 300 ~_— CL| S5YBS/2-5YR5/4 SANDY CLAY, 15% VERY =
AT FINE TO FINE S. ANGULAR SAND, V. LOOSE, |-
- WET, NO ODOR, NO HCI N=N
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X 6" x 3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
] 8" x 6.25 HSA
i HW CASING ADVANCER 2~ WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3"
; " ! D
" SWCASING | | FPECORoer _DG




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY i
LOG OF BORING

JOB NUMBER __5423

COMPANY __APPALACHIAN POWER COMPANY BORING NO. AMW-09  DATE_11/17/95 SHEET 2 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START _08/29/95 _ BORING FINISH __08/29/95
wel w | SAMPLE STANDARD | +-2/RQD| pepry oo
2yl g DEPTH | PENETRATION |2} 4 W |Eglo SOIL / ROCK - DRILLER'S
<O
€5 g | INFEET | RESISTANCE [520) o gl o IDENTIFICATION S NOTES
“% “ |FROM TO | BLOWS 6 | U FEET 2
16 300 | 320 1-1-1-1 20 ] I;ﬁ:;
_:”": 31.0 Bottom of

3 screen.
32.0 Bottom sand.




AMEHICAN ELECTRIC POWER SERVICE CORFPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __5423

CoOMPANY __APPALACHIAN POWER COMPANY BORING NO. AMW-10  DATE_11/17/95 SHEET 1 OF 2
PROJECT _W. VA. GROUND WATER STUDY BORING START _08/24/95 _ BORING FINISH __08/28/95
COORDINATES __N 536,989.9 F 1,734,094.7 PIEZOMETER TYPE WELL TYPE __OW
GROUND ELEVATION _586.4 SYSTEM _STATE PLANE  HGT. RISER ABOVE GROUND _ 2.09 DIA _2.0
WATERLEVEL |Z  14.8 Y X DEPTH TO TOP OF WELL SCREEN _47.5  BOTTOM _ 57.5
TIME WELL DEVELOPMENT __YES BACKFILLQUICK GROUT
wel w | SAMPLE STANDARD | -3/ RQD| pepry | | @
Fu DEPTH | PENETRATION |25 4 W |zgle SOIL / ROCK - DRILLER'S
g5/ g | INFEET | RESISTANCE 528l o g3l IDENTIFICATION x NOTES
nzn d FEET
FROM TO | BLOWS/6 o =
1]8S] 00 | 20 7-17-17-38 | 1.5 ro—=1-OLL PLANT FRAGMENTS 7Rz
»"4"{ GC| 5YR4/4 DARK RED-BROWN CLAYEY GRAVEL. 284
L= 25% CLAY, 30% FINE SAND, 45% %
218§| 20 | 40 ! 201161412 |17 g};q SUB-ANGULAR TO ANGULAR GRAVEL (2 TO 7
| ==1570T) 64 mm), POORLY SORTED, NO HCI, NO 7
g i \ooon [ Z04
3158 40| 80| 4478 |13 N2:N3 GRAYISHBLACK SANDY ST, 0% [/| I/
i I S VERY FINE SAND, 20% CLAY, MUSKY ODOR, [ [
als | == DAMP. A FEW SMALL IRREGULAR 207
S| 801 801 5667 |15 == HORIZONTAL (N1) BLACK LENSES (20mm L /] I/
i (1 CL|\ X 1 mm H) THROUGHOUT, MED. STIFF ’% /
slss| 80 | 100 | sss7 |1z ] 6-7° FEWER LENSES, N4 - NS 720
' R ‘ {—T] | AYBBS/6-5YRa/4 SANDY CLAY, 30% VERY [ ]
z ] FINE TO FINE SAND, MED. STIFF TOSTIFF, [ 17
T 10 = LOW PLASTICITY, NO ODOR, DAMP. 2 7287
8158|100 ) 120 | 3344 133 = LARGER LENSES 5mm LX 111/8TO 1//4 mm /]
] H, 7287
i S & z ;
7 1SS! 120 | 140 2-2-2.2 1.83 1. ZR7
= n
47 SC| 10YAS/4 YELLOW BROWN CLAYEY SAND. /j ?
8 |SS| 140 160 F-12 191 35% CLAY, POORLY SORTED, GRADED FINE /1217
, R 15 TO MEDIUM SAND, UNCONSOLIDATED, 207
i 40 LOOSE. A FEW ROUND SMALL IRREGULAR  [2|
9|8S| 160 180 ; 1-1-2-3 1.67 BLACK (N2) DEPOSITS, WET 2 ?
~_— CL| 5YR4/4-5YRS/4 SANDY CLAY, 25% V.FINE [/, Z
; 4 SAND, SOFT, MED PLASTICITY, NOHCI, NO [
10{SS| 180 | 200 | 1-1-2-3 1.8. [ : : : ' Z R
I~ ODOR, MOIST v
R 0
20 —— | ‘v
1]8S| 200 220 1-2-1-3 167 ] ZR7
T 20'22° SAND 20% 2 g
T 207
12| SS| 220 | 240 1-1-3-3 15 ] /f 2
! T 22724’ SAND 20% 2
= 1
13]SS| 240 | 260 1-1-1-2 1.0 — 7287
' 25—l 24'.26" SAND 25% Z Z
i ot 7287
14{8S| 260 | 280 1-2-1-2 1.83 [ 2 j
; = 26'-27.5' SAND 40% A7
' I scl ~ 2R
r ; 5Y4/1 OLIVE GBAY.CLAYEY_SAND. 40% CLAY, [ I/
5] SS| 280 300, 1122 S VERY FINE TO FINE SAND, V. LOOSE TO N
| P L LOOSE, WET, NO ODOR, NO HCI Z
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE PORQUS TIP, SS = OPEN TUBE
X 6" x 3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x 6.25 HSA i
i __HW CASING ADVANCER 4~ | WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
i __NW CASING 3" % [

SW CASING 6" ; { RECORDER _DG




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER __5423
COMPANY __APPALACHIAN POWER COMPANY BORING NO. AMW-10 DATE_11/17/95 SHEET 2 OF 2
PROJECT __W. VA. GROUND WATER STUDY BORING START _08/24/95 _ BORING FINISH _ 08/28/95
wel w| SAMPLE STANDARD | 21 RQD| pepry|_ | o
i DEPTH | PENETRATION |25, N Eelo SOIL / ROCK - DRILLER'S
g5 § | INFEET | RESISTANCE 523 o gl v IDENTIFICATION S NOTES
"% “ |rROM TO | BLOws/e | -4 FEET >
16| SS| 300 | 320 1112 2.0 207
'l 1 30"32' 20% CLAY Z é
17| 8S| 320 | 340 2237|147 —— CL| 5Y4/10lIVE GRAY SANDY CLAY, 40% SAND /] ¥ ;
-+ SC| 10YR4/2- 5YR4/6 MODERATE BROWN Z ?/ ?
S CLAYEY SAND, 10% CLAY, VERY FINE TO ZR7 ;
'8]SS| 340 360 1132 183 i FINE SAND, POORLY SORTED, GRADED, v @
35 7 7 UNCONSOLIDATED, LOOSE, WET, NO ODOR, [ [/
19| 8S| 360 | 38.0 2.2:2:3 20 =g \NoHa 7
' ' i ' A 7| 10YB4/4 SANDY CLAY, 10% VERY FINETO [ 17
L FINE WELL SORTED SAND, SOFT TO MED. ’; 72
201 ss| 380 | 400 2.2.2.3 20 e STIFF, MED. PLASTICITY, MOIST, NO ODOR, 28
' ol NO HCI AR
{ ] 38'-40' 10YR4/2 AND 5YRS/6 287
| 21]SS| 400 | 42.0 1223 | 20| 40— A U
T 4042 30% SAND 40.8 Top of seal.
22| SS| 420 | 440 1-2-4-4 20 ]
e 42-44" N4-N4 MED DARK GRAY, 40% SAND [ ['-| 43.0 Top of sand.
23|SS| 440 | 460 | 461212 | 20 © | SC| CLAYEY SaND. 20% CLAY, FINE TO MEDIUM || |-
45— - GRAIN SAND, ANGULAR, POORLY SORTED,  |-1| |-
-l WELL GRADED, WET, LOOSE TO MED. o
2418S| 460 | 48.0 | 46-11-17 | 191 -} SW| '\ DENSE, NO ODOR, NO HCI SN
T RA6//1 LT, OLIVE GRAY SAND, 2% CLAY, o
. MEDIUM TO COARSE GRAIN, WELL GRADED, |-kl 47.5 Top of screen,
251SS| 480 | 500 12:5-510 117 MOIST TO WET, SUB-ANGULAR TO =
- SUB-ROUNDED, NO ODOR, NO HCI :
26| SS| 500 | 520 | 9-13-16-18 | 1.5 0 7| SC| 5Y4/1-5Y6/1 OLIVE GRAY GRAVELLY,
| 40 CLAYEY SAND, CLAY 20%, 30% FINE TO
A COARSE SUB-ROUNDED, FRIABLE
27|SS| 520 | 540 | 960-23-9 |1.33 2 ) | GC[| SANDSTONE GRAVEL, 40% FINE TO MEDIUM
b GRAIN SUB-ANGULAR TO SUB-ROUNDED
139 SAND, POORLY SORTED, NO ODOR, DRY TO
28| SS| 54.0 56.0 13-22-25-20 1.33 B MOIST
S5 T»'= | 5Y4/1-5Y6/1 OLIVE GRAY SANDY,
50 GBAVELLY CLAY, 30% SUB-ROUNDED
291 8S| 56.0 | 58.0 13-14-16-30 | 1.17 . ¥ FRIABLE SANDSTONE GRAVEL, 20% SAND
B 54'-56" GRAVEL 35%. SAND 10%, GRAVEL 4 - :
i@ 256mm, DAMP .| 57.5 Bottom of
30|SS| 580 | 59.0 | 3210074 | 67 . WEATHERED BEDROCK, 5YR4/4 - FFYR3/4 - [:-1-1+] screen.
- \ MOD. BROWN, DRY 58.9 Bottom sand.
i
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY WELL No. MW-1 BORING No. AMW-01 INSTALLED 9/6/95
PROJECT EPRI GROUND WATER STUDY - AMOS

COORDINATES N 540,266.8 E 1,731,165.6

SYSTEM STATE PLANE

]

——  TOP RISER: 583.45 FT.

GROUND ELEVATION  581.45 FT.

GROUT SEAL: 75 GALLONS QUICK GROUT

——  TOP BENTONITE SEAL: 563.55 FT.
BENTONITE SEAL: 225 LBS Pl PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 575 LBS #5 100 LBS #7

——  TOP GRAVEL PACK: 561.55 FT.

RISER PIPE: 2.0, dia., PVC SCH 40 ——  TOP SCREEN: 557.45 FT.

SPACERS, DEPTH:

Seal hydrated 1 hour prior to grouted. 3'bentonite plu
35¥ TO 38'. P g plug

——  BOTTOM SCREEN: 547.45 FT.

——  BOTTOM WELL: 546.45 FT.

——  BOTTOM GRAVEL PACK: 546.45 FT.

——  BOTTOM BORING: 525.45 FT.

GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15



GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY - AMOS

COORDINATES N 539,188.1 E 1,732,744.9
SYSTEM STATE PLANE

GROUND ELEVATION  585.09 FT.

WELL No. MW-2

]

——  TOP RISER: 586.73 FT.

GROUT SEAL: 20 GALLONS QUICK GROUT

BENTONITE SEAL: 50 LBS PI PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 75 LBS #5 150 LBS #7

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

Well installed through 4.25 HSA Seal hydrated 1 hour
prior to grouting. Some water added to aid with sand
placement.

——  TOP BENTONITE SEAL: 578.19 FT.

——  TOP GRAVEL PACK: 576.09 FT.

——  TOP SCREEN: 572.09 FT.

——  BOTTOM SCREEN: 562.09 FT.

——  BOTTOM WELL: 561.49 FT.

——  BOTTOM GRAVEL PACK: 560.39 FT.

——  BOTTOM BORING: 527.19 FT.

BORING No. AMW-02 INSTALLED 8/24/95



GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY WELL No. MW-3 BORING No. AMW-03 INSTALLED 8/23/95
PROJECT EPRI GROUND WATER STUDY - AMOS

COORDINATES N 539,199.9 E 1,732,739.4

SYSTEM STATE PLANE

]

——  TOP RISER: 587.36 FT.

GROUND ELEVATION  585.18 FT.

GROUT SEAL: 100 GALLONS QUICK GROUT

——  TOP BENTONITE SEAL: 545.18 FT.
BENTONITE SEAL: 50 LBS PI PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 75 LBS# 5 50 LBS #7

——  TOP GRAVEL PACK: 542.48 FT.

RISER PIPE: 2.0, dia., PVC SCH 40 ——  TOP SCREEN: 538.28 FT.

SPACERS, DEPTH:

Bailed open boring to approx. 40 prior to well installation.
Seal hydrated 1 hour prior to grouting.

——  BOTTOM SCREEN: 528.28 FT.

——  BOTTOM WELL: 527.78 FT.

——  BOTTOM GRAVEL PACK: 527.28 FT.

—— BOTTOM BORING: 527.18 FT.



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY WELL No.MW-4 BORING No. AMW-04 INSTALLED 9/8/95
PROJECT _ EPRI GROUND WATER STUDY - AMOS

COORDINATES N 539,605.5 E 1,731,128.7

SYSTEM STATE PLANE

]

——  TOP RISER: 587.90 FT.

GROUND ELEVATION  585.69 FT.

GROUT SEAL: 60 GALLONS QUICK GROUT

——  TOP BENTONITE SEAL: 567.69 FT.
BENTONITE SEAL: 60 LBS Pl PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 250 LBS #5 100 LBS #7

——  TOP GRAVEL PACK: 565.79 FT.

RISER PIPE: 2.0, dia., PVC SCH 40 ——  TOP SCREEN: 561.69 FT.

SPACERS, DEPTH:

Seal hydrated 1 hour prior to grouting.

——  BOTTOM SCREEN: 551.69 FT.

——  BOTTOM WELL: 550.69 FT.

——  BOTTOM GRAVEL PACK: 550.69 FT.

——  BOTTOM BORING: 550.69 FT.

GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY WELL No.MW-5 BORING No. AMW-05 INSTALLED 9/7/95
PROJECT _ EPRI GROUND WATER STUDY - AMOS

COORDINATES N 539,614.1 E 1,731,120.7

SYSTEM STATE PLANE

]

——  TOP RISER: 587.07 FT.

GROUND ELEVATION  585.07 FT.

GROUT SEAL: 100 GALLONS QUICK GROUT

——  TOP BENTONITE SEAL: 548.87 FT.
BENTONITE SEAL: 50 LBS PI PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 275 LBS #5 75 LBS #7

——  TOP GRAVEL PACK: 545.77 FT.

RISER PIPE: 2.0, dia., PVC SCH 40 ——  TOP SCREEN: 541.07 FT.

SPACERS, DEPTH:

Used approximately 500 gallons of potable water to drill
hole Seal hydrated 1 hour prior to grouting.

——  BOTTOM SCREEN: 531.07 FT.

——  BOTTOM WELL: 530.07 FT.

——  BOTTOM GRAVEL PACK: 530.07 FT.

——  BOTTOM BORING: 530.07 FT.

GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY WELL No. MW-6 BORING No. AMW-06 INSTALLED 8/30/95
PROJECT EPRI GROUND WATER STUDY - AMOS

COORDINATES N 539,169.8 E 1,729,695.5

SYSTEM STATE PLANE

]

——  TOP RISER: 589.47 FT.

GROUND ELEVATION  587.47 FT.

GROUT SEAL: 100 GALLONS QUICK GROUT

——  TOP BENTONITE SEAL: 562.87 FT.
BENTONITE SEAL: 100 LBS PI PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 400 LBS #5 150 LBS #7

——  TOP GRAVEL PACK: 560.47 FT.

RISER PIPE: 2.0, dia., PVC SCH 40 ——  TOP SCREEN: 556.47 FT.

SPACERS, DEPTH:

Seal hydrated 1 hour prior to grouting.

——  BOTTOM SCREEN: 546.47 FT.

——  BOTTOM WELL: 545.87 FT.

——  BOTTOM GRAVEL PACK: 544.77 FT.

——  BOTTOM BORING: 544.47 FT.

GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY WELL No. MW-7 BORING No. AMW-07 INSTALLED 8/31/95
PROJECT _ EPRI GROUND WATER STUDY - AMOS

COORDINATES N 537,838.4 E 1,731,735.7

SYSTEM STATE PLANE

]

——  TOP RISER: 588.72 FT.

GROUND ELEVATION  587.10 FT.

GROUT SEAL: 100 GALLONS QUICK GROUT

——  TOP BENTONITE SEAL: 565.10 FT.
BENTONITE SEAL: 75 LBS Pl PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 250 LBS #5 100 LBS #7

——  TOP GRAVEL PACK: 563.10 FT.

RISER PIPE: 2.0, dia., PVC SCH 40 ——  TOP SCREEN: 559.10 FT.

SPACERS, DEPTH:

Seal hrdrated 1 hour prior to grouting.

——  BOTTOM SCREEN: 549.10 FT.

——  BOTTOM WELL: 548.50 FT.

——  BOTTOM GRAVEL PACK: 548.10 FT.

——  BOTTOM BORING: 548.10 FT.

GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY WELL No. MW-8 BORING No. AMW-08 INSTALLED 9/13/95
PROJECT EPRI GROUND WATER STUDY - AMOS

COORDINATES N 536,151.7 E 1,732,198.9

SYSTEM STATE PLANE

]

——  TOP RISER: 586.70 FT.

GROUND ELEVATION  584.92 FT.

GROUT SEAL: 10 GALLONS QUICK GROUT

——  TOP BENTONITE SEAL: 580.92 FT.
BENTONITE SEAL: 75 LBS Pl PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 475 LBS #5 75 LBS #7

——  TOP GRAVEL PACK: 578.92 FT.

RISER PIPE: 2.0, dia., PVC SCH 40 ——  TOP SCREEN: 574.92 FT.

SPACERS, DEPTH:

Seal hydrated 1 hour prior to grouting.

——  BOTTOM SCREEN: 564.92 FT.

——  BOTTOM WELL: 563.02 FT.

——  BOTTOM GRAVEL PACK: 563.02 FT.

——  BOTTOM BORING: 560.92 FT.

GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY WELL No. MW-9 BORING No. AMW-09 INSTALLED 8/29/95
PROJECT EPRI GROUND WATER STUDY - AMOS

COORDINATES N 536,983.3 E 1,734,099.7

SYSTEM STATE PLANE

]

——  TOP RISER: 588.54 FT.

GROUND ELEVATION  586.75 FT.

GROUT SEAL: 100 GALLONS QUICK GROUT

——  TOP BENTONITE SEAL: 571.75 FT.
BENTONITE SEAL: 60 LBS Pl PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 450 LBS #5100 LBS #7

——  TOP GRAVEL PACK: 569.75 FT.

RISER PIPE: 2.0, dia., PVC SCH 40 ——  TOP SCREEN: 565.75 FT.

SPACERS, DEPTH:

Seal hydrated 1 hour prior to grouting.

——  BOTTOM SCREEN: 555.75 FT.

——  BOTTOM WELL: 555.15 FT.

——  BOTTOM GRAVEL PACK: 554.75 FT.

——  BOTTOM BORING: 554.75 FT.

GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY WELL No. MW-10 BORING No. AMW-10 INSTALLED 8/28/95
PROJECT EPRI GROUND WATER STUDY - AMOS

COORDINATES N 536,989.9 E 1,734,094.7

SYSTEM STATE PLANE

]

——  TOP RISER: 588.47 FT.

GROUND ELEVATION  586.38 FT.

GROUT SEAL: 100 GALLONS QUICK GROUT

——  TOP BENTONITE SEAL: 545.58 FT.
BENTONITE SEAL: 50 LBS PI PELLETS

SCRE1I(E)I\6: 2 X 3.69 dia., PVC SCH PRE-PACK 8 SLOT,

GRAVEL PACK: 65 LBS #5 75 LBS #7

——  TOP GRAVEL PACK: 543.38 FT.

RISER PIPE: 2.0, dia., PVC SCH 40 ——  TOP SCREEN: 538.88 FT.

SPACERS, DEPTH:

Seal hydrated 1 hour prior to grouting.

——  BOTTOM SCREEN: 528.88 FT.

——  BOTTOM WELL: 528.28 FT.

——  BOTTOM GRAVEL PACK: 527.48 FT.

—— BOTTOM BORING: 527.38 FT.

GEOMCNST EPRI_AMOS.GPJ AEP.GDT 7/23/15



A ARCADIS

Geo/Environmental Associates,
Inc. 2005

Piezometer Construction
Diagrams

P1, P3, & P6
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A ARCADIS

H.C. Nutting Company 2005
Test Boring Logs

B-1 to B-8, B-11



BB/14/2005

TEST BORING ASH DAAL G HE HUTTING.GDT &/1405

ND.B3S a2
23:18 HC NUTTING CO. + 16147162563
Page 1 of 2
H.C. NUTTING COMPANY
APPALACHAN REGION . 512 MORRS STREET LOG OF TEST BORING
CHARLESTON, WV 29301 ;::gq 3840821 _ N i
e — FAX’ m— MEMI Dive ﬁm ACAD 9 WALNOT 3:::;'.‘!1'!' 09 CONNAYCT. STE Ba
b X _EWPLOYEE OWNED CIHCRAT, OM 4% SOLAIS, 21 03730 LAWRENCZBURD, I 47023 LEXNOTON, ¥ #0611
= —= o P o™ [T 1Y (812 3084500 {00 didera0
GEOTECHWICAL, ENVIRONMENTAL AND TESTING ENOIWEERS SINCE 5321 FAN 543) 521000 R {P10) 04T FAK (42 38301 FAR {15 420020
Client Amarican Elcric Power Boring No. _B1
Project Botiorm Ash Dam Evaluation - Amos Plant, WV Data Stared 8/8/2005
Boring Location Date Completed _ 8/8/2005
Elevation Ref. AEP Boring Locatlon Pian Work Order No, 90979.059
ELEV. | OEPTH DESCRIPTION OF MATERIALS SAMPLE
a R, | cotor, material destripion, molsiues. ) " DEPTH BLOWS/* |REC.JRODI W | L | PI Hes) PPR
I (visuel dassification unlass otharwise noled) NG. {TYPE [ {N vaive) % % 1% | % | % 8r
1. 582.604 04 Topsoil with organics 7.9.9
= ’i/ 1.6 FiLL: Brownlsh gray, silty sand with 1188 0045 (18) =
58100 20 [ gravel (SM) nonplastic, dry, medium
,//f dense _/
— / FILL: Reddish brown and gray. iean
/ clay (CL) (shale filfy, dry - very moist,
T :\’//; stiff - medium stiff
B / 2 |ss| 5065 | 355 100
~ 30me semi-durable shale fragments
- / a6
i /;-/2 13,0
B //’; 3 |ssfoons| 24 a0 20
/ - little sandy shails fragments at 11.0 .
I~ - ist from 11.0°
? very moist from 1 | o7 | 115938 85
568.00 ] 15.0 :,?é
FiLL: Raddish brown, blusish gray. 344
L ﬁ and yellowish gray, clayey gravel with | 4 | S$ | 15.0-165 @) 73
/ sand (GC) (gravel=sandstone
- / fragments), moist - very moist, loose -
| / dense
/ 2 | 8T | 175198 80
3-17-22
B ?//‘é 5 | 55 [ 20.021.5 (39) 60
- / 5-10-8
g q .5-24, 1
559, 24, 6 | 55| 225-24.0 (18) 09
FILL: Reddish brown, lean clay (CL) . 1-2-1
- ;//; {shale fiii}, wet, soft /|95 | 240255 (§, 100
| a5
- abundant non-durable to
555.50 " 275 [ semidurablo shale fragments
= ~ Gray, LEAN CLAY with SAND (CLJ.
wetveyso | ONDECL T (27,5290 WOH WOH- | 100 0.25
i 40 - 'race organics (wood and peat)
3 | ST (295315 100
551.50 [~ 31.5 S STV AN
- g ray, SILTY SAND (SM) low asticity .2
/ to non-plastic, wat, very loose -ooss’ | © | 5 | 915320 1(332 100
/ 45
_ 4
Generat N Remarks ) Wator Level Obeervatlons
Drilier HCN Located bering 1 off edge of Rd. (spprox. 7' off Rd, CL) on naturel side of Immediate 24.0 &V
RigNeo. _J. Johnson dam. Water at complelion measured th the augers. Boring caved at | At Complation 242 1.y
Rig Type ATV 34' afier 24 brs. installad MW with scresn from 28" lo 38' in hole 7" east of | Afler 24 Hrs. 330 0V
Mathod SS/ST B-1. Waler used in driliing s n
Inspector NG BF = BACKFILLED NW = NQ WATER
L d kam ground surtace)




28-14,20825

N Y202 Voo
23:18 HC NUTTING CO. > 16147162963
Page 2 of 2
H.C. NUTTING COMPANY . B
APPALACKIAN REGION - §12 MORRIS STREET LOG OF TEST BORING
CHARLESTON, WV 25301 (204) 344-0831
FAX (304) 2474714 CORPORATE LENTEH CENTAML Ore0 REGION INGINA REGION UUBIRASS AEGON
P Y LUINKEN PARK DANE TR0 MORRSON RGAD S4TWALMUT STREEY, STED 4708 CONWAY CT, 4715 D9
st EWPLOYEE OWMED m;as':n:‘ “ Wc:‘a;m umnngmu.mvm i.sg.::ou. Y 031
EWVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 Fax u"mm-an A 1) 0030476 n:mza Cag00 FAX (12) 408830
Client Americsn Efectiic Power Boring Na. B-1
Project Bottom Ash Dam Evaluation - Amos Plant, WV Data Started 81872005
Boring Location Date Completed  8/8/2005
Elevation Ref, AEP Boring Location Pian Wark Order No, 90979.059
) JAMPLE
g - (visual classificallon unises ctherwiee notad) NG. |TYPE i (N Value) K[ % J% | % (% Lt
- littie ics {wood nis’
saro0| 380 hroughont roments) wlss |05 B2 |00
| 4 cla 1
Gray, SILTY SAND with GRAVEL
- . 45 (SM) (gravel=sandstone fragments)
. "~ non-plastic, wet, medium dense -
~ / ipose
L . - cobbies at 38.0' to 39.0
2. 40. )
242501 205 L1~ vaca oraanics (peat 1 |ss [s0ns) 223 (g
. Gray, SILTY SAND (SM) non-plastle, )
— . wel, looss
3 / 4,5 -trace cosl fragments and organics
/ {peat)
538.60| 450
P Gray, POORLY GRADED SAND With
L . SILT (SP-5M), wet, loose 12 | SS | 45.046.5 3@;2 100
B e - trace organics (peaf) R AFI
B -u 'a 8‘5
L 13 | 55 | 50.051.5 3('135)7 100
L L « little gravel {sandy shale fragments)
cua ats1.%
529.50 535 |-
| Blueish gray and reddish brown,
LEAN CLAY with SAND (residual
—~ SHALE}, wet - moist, stiff - very hard rETEY
o 5.0 4|88 | 550865 "o 1100
524.50 |~ 58.5 15 | 88 | 57.5-58.5 | 26-50/0.5 | 100
. BORING COMPLETEQ @ 585
§ =
E -~
&
7] [~
;
3 B
2 .
3
g Gonaral Notes . Remarky Water Leval Obsarvetions
§ D.rmar HCN Located boring 1 off edge of Rd. (approx, 7* off Rd. CL) on nstural side of { immediata 24.0 ft, V
2 RigNo. _J. Johnson 98m. Water at complalion measured through the wugers. Boring caved at | At Completion 24.2 YV
§ Rig Type ATV 34’ fter 24 hrs. installed MW with scraen from 28' io 38' in here T £ast of | Aftar 24 Hrs. 330 ¥
g :\Mhod $SIST B-1. Watar used in drilling 5 N
allnspector __NG BF = BACKFILLED NW = NO WATER
- (Measurad from ground surface)




P8/ 142085

m

TEST BORING ASH DAM.GPY HC NUTTING GOT /14105

NO. B35 [Fiaals
23:18 HC NUTTING CO. + 16147162963
Paga 1 of 2
H.C. NUTTING COMPANY TEST BORING
APPALACHIAN REGION - 912 MORRIS STREET LOG OF ST
CrARLES T&&mﬁ" ! COHPORA I CENTER GENTRAL OMIC ABGION MDA ACTON BLYEGRAZS REGION
; J e oert el g e et il v
E0 = 13 8219010 I gt gt tobgopsd
GEO!EUMI‘-‘AL mmm AND TESTING mm b H Fan (513) TR FAX B sitats X {12 S04 FAXX (830} 2060000
Client _American Eleclric Power Boring No. B-2
Projact _Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 8/1/2005
Boring Location Date Compleled _ 8/2/2005
Elevafion Ref. AEP Boring Location Plan Work Order No.  90979.059
ELEV. | DEPTH SAMPLE
| R | cor masrts cascrptin e oo rybertness oepvi | siowsss Rec JRad[w L [ A ] TPPR
i {visua) classification unlaas otherwise noted) NO. |TYPE [ (N Valus) % % | % | %)% uf
FILL: Brown, silty sand wilh gravel 28-25-17
? {SM) nonplastic, dry - moist, dense 1188 0015 (42) o7
577.50 '_S.i /‘j: 7-6-7
- / FILL: Reddish brown, Isan clay with 2 |88 5065 (13) 67
/ sand (CL) {shale fill), dry - mowst, stf -
~ vary shiff
? 1 |ST| 6545 100
B % - littls friable sendstone fragments at 5.5.10
. ﬁ 100 3 |ss|rons| 5530 f10
- f 2 | ST | 115135 100
a é 15.5
# ﬁ & |ss 150985 *112 400
- muiti-colored, molst, and trace {19
- organics (grass/roots) at 16.0°
ﬁ 3 | ST { 16.5-18.5 100
56200 | 21.0 /j 5 |ss 20028 414
;’/‘ FiLL: Reddish brown and gray, sandy 08
— / Isan clay with gravel (CL)
/ {gravel=sandsione fragments) (SPT 4 | $T | 21.5-235 60
= / Ns likely cverstated due to coarse
» /’;: graval), maist - wat, medium siilf - ok
- ffﬂ 7.5 "very gravelly a1 21,5
8-10-7
& % 6 |ss 250285 "o 60
- /‘)/‘ - wet from 26,5
5 } ST | 265285 90
554.50 [ 285 X/
L Gray, SANOY LEAN CLAY (CL), very
2.0 moist - wet, soft
552.50 305 124
n . Gray, SILTY SAND (SM) nonpiasiic, 7 188 ]300315 @ 100
/ wel, loose
B / 45
| /
800 35, ) ;
General Notos Remarks Wator Lave! Cbservations
Drilier HCN Located boring 2' off Rd. CL on natural dam side. No indication of vaid | immediate 26.5 .V
RigNo. _ D. Smith  noted In NQ2 #2. Malerial probably washad oul dua to short run, At Completion 18.0 tV
Rig Type ATV After 24 _Hrs. 150 0V
Methed NQ2/SS/ST Water used in drilling 50 R
Inspactor NG BF = BACKFILLED NW % NO WATER
{Measured from surface]

TR

T ST




@8/14/2805  23: 1B

TEST BORNG ASH DAM.GP) HC NUTIING.ODT /14105

NO.B55 bawud
HC NUTTING CO. » 16147162963

Page 2 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGION - 912 MORRIG STREET LOG OF TEST BORING
CHARLESTON. WV 26301 (304) 3440821
FAX (308) M2-4711 CORPORAYR CENTER CEMTRAL GO RECION NOWNA RE G~ BLUGANASY REQION
- — rn—r——— i WY LUMKEN PaRx CAVE TH0 MOREION AOAD S wWALNUT STRBRT.BES 70 CONWAY CT, 3TE g
s S ———  CHCHIAN. ON 4228 COLUMIUE OMAXISE LAWRENCEBURC % anf  LEAMITaM WY 4051
o e o = 310 e [l CAlt] (N3 §LE4300 [I50 m5-H580
GEOTECHNIC AL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 EAX 19 300200 FAX ) 020475 PAK 12 530301 FAX (150 L5400
Chent American Eleciric Power Boring Ne. B-2
Project Bottom Ash Dam Evalualion - Amos Plant, W/ Date Started 8/1/2005
Boring Location Date Complated  8/2/2005
Elevation Raf. AEP Boring Location Plan Work Order No. 90979.059
RIALS SAMPLE
El:v' DE:TH color, mﬁﬁﬁﬂﬁ‘%mu DEFTH | BLOWS® |REC. |RaD | W | | » wes| PPR
= g (visual cinssification uniess atherwise noled) NO. |Tvee r (N Valye) % " % | % | % tsf
e Gray. POORLY GRADED SAND with 2.2-2
L e SILT (SP-5M), wst, very loose -loose | 8 | SS | 35.0-36.5 s
i 9 |55 {40048 10109 |4
. {19)
i 2150
u 10 | 55 | 450465 3;5)*‘ 67

533.00 | 560

Gray, SILTY SAND wilh GRAVEL
fs’“g (gravel=sandstone fragments), 11 | §§ | 50.061.5 4?15&1) 1 80

40

52900] 5490

Gray and brown, LEAN CLAY with
20 SAND (CL} (residual sandy SHALE),
56.0 wet, vary stiff - hard 12 | 8§ | 55.0-56.0 | 26-50/0.5 | 90

| 527,00
26.60 {  56.4 Gray, sandy SHALE, complelely te
= highly weathered, axtremely soft - j
e
Reddish brown, CLAYSTONE, 1 |NQ21{ 56,0-60.¢ 98 | O 0-1
46 completaly to highly waathered,
£ extremety soft - very soft

S2200] 610 2 INQ2| 60.4-81.0 210 e-1

/ 3
? nonplastic, wel, medium dense
J

nlin

1

BORING COMPLETED @ 61.0°

Gonorsl Notes Remarks Water Lovel Obaervations
Driller HCN Localed boring 2' off Rd. CL on naturel dam side. No indlcation of void Immediste 285 LAV
Rig No. _ D, Smith Lnoted in NO2 #2. Melerla) probably washed out due to Short run. At Completion 16.0 v
RigType ATV ARer 24 _Hre. 160 n V¥
Method NQ2/SS/IST Water used in driling 350 A
Inspsclor NG OF « BACKFILLED NW = NO WATER
—(Megoured from ground surface) |
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HC NUTTING CO, + 16147162963 ND.@55 LYo

Page 1 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGIDN - $12 MORAIS STREET LOG OF TEST BORING

FAX [304) J42-4711 o :
: . 3e3 WALWUT STREET STE
. - 1) LUNKEN MK TRivE TH0 HOARION ROAD TE SEeTon ser et

S L onluim CGhem SRmied Tl
GEOTECINICAL, ENVIRONMENTAL AND TESTING ENGINEERS SWCE 1521 a3 e Ak e aears FAX ) B3d00n Fakn 4380
Cllent Armarican Electric Power Boring No. B-3
Project —Bottom Ash Dam Evajuation -Amoa Plant WV Date Started B/7/2005
Boring Location Date Completed 8772005
| Elevation Ref. AEP Boring Location Plan Work Order No,  90979.059
ELEV. | DEPTM SAMPLE
| R | oo, meeia dunson oy MATERILS bermi [ muowsie TReC [Rao[w i TP [ Tee
@@ {visuat ciassification unloms cHhenviss nessd) NO. ITYPEl  a (NVake) | % { % [ s | | % | taf
e FILL: Brown, sifty sand with gravel 4.9-7
| %f' {SM) non-plastic, dry - moist, medium | 1 | 55 | 0.0-1.5 16 80
// 3.0 dense
580.00] 30 —
FILL: Reddish brown and
- / multi-colored, lean clay (CL) (shale
/ i), moist, medium silf - very stff
i / 2 |ss| 5085 744 g
/ (8)
i g 1 [ sT| 6585 80
~ g 138 little sand: dy shaie
- sandstone/sandy sha 4-3-6
g //ﬁ fragments 3 |ssjto0ns | 45 93
3 ;}jé 2 | ST | 115135 100
B ﬁ 378
P - /5 SS (150165 | g’ (100
r 5/ FILL: Brown and gray, dayey gravel 3 8T 965170 108
Y / with sand (GC) (gravel=sandstone
- / fragments), moist, medium dense
+"_ Jé 55 4 | sT | 18.5200 67
- very gravelly at 20,0 6
. / ek 5 |ss{202s| &S g
£61.00 | 22.0 / - clay component vary moist to wet (n
: oA ——and soft at 21.0'to 21.8
L FILL: Brown and gray, silty gravel with | 6 | S | 22.0-23.2 | 7-17-5010.2 | 117
sand (GM) (gravel=sandstone
... / 40 fragments) non-plastic, very moist,
% madium denss - vers danse
a - thin ¢k |
557.00% 26.0 /5 e RSVIOIE SCaTS 7 | ss | 250265 %198 |00
? 15 LIUDISTURBED et biown ()
55550 [ 27. = and gréenish gray, clayey graval with ’ 4-2-2
[555.00 ] g;g _;f 75\ 3and (GC) (gravel=sandsione 8 | S5 [265200 {4) d <0.25
= [~ fragments), wet - very moist, very 312
= ;f/f 9 | §5 260295 (3) 4ar
553.00 | 300 XA
- 5 | sT [ 300920 100
550.50 [~ 32.5
== , 2:54
n 'f ) e 10 | §8 | 32.0-335 3 100
. . Gray, LEAN CLAY with SAND CL).
./ et very soft - soft

Ganaersl Notes Remarks Wator Level Obsarvationy
Drilier HCN Locatad boring at edfje of Rd. (approx. § off Rd. CL) on hatural side of Immedigte 26.0 RV
RigNe. _J._Johnson dam. STH3 feiled due ta presence of gravel. ST lenminatad i 20' due | At Completion 175 . ¥
RigTypa ATV to presance of gravel, Installed MW wilh screen from 27.0' 1o 32.0' in hoie | After 24 Hrs. 205 W
Mathed  NQ2/SS/ST 5' east of B-3, Water usad in driliing 350 n

inspactor NG BF = GACKFILLED NW w NQ WATER

TEST BORRG ASH DAM.GPS HC NUTTING.GDFY 8/14/06

(Measured from ground surface}




NO.255  Ldgr
88/ 14,2005 23:18B HC MUTTING CD. + 16147162963
Page 2 of 2
H.C., NUTTING COMPANY
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING
CHARLESTON. WV 25301 (304) 3440871
FAX {304) 324711 COAPCAATE CENTER CENTAN, OHO AEOON BLUECRAZE REGION
f} = ULUIMENMARKDRNE  TIOWOSRICNACAD  SPWALMTATRECY.JTES 470 CONWAY LT, STEBA
CINERNATL Oot 03229 COuUBUE, OH 45130 LAWRENCEIRG, N AT0Z5 LEXMGTON, 16 43017
- i e T w iota w1113 1042 2354300 80 455450
- GEOTECHMUAL, ENVIRCHMENTAL AND TESTING ENGINEERS SINCE 1921 FAR BT 01000 FAX 044} 603475 Fa, (87 239001 FAX (089 564000
Client _ Amefican Electric Power Boring No. B-3
Project Botton Ash Darn Evaluation - Ames Plant, WV Dats Started 8712005
Boring Location Date Compieted 8772005
Elevation Ref. AEP Baring Location Plan Work Order No.  80979.059
SAMPLE
ELEV, | DEPTH DESCRIPTION OF MATERIALS
n ) color, mafcrial desciption, motanre, pifinaasidensity/hardness DEPTH BLOWS/HE" |REC.|ROD| W [ LL | P o] PPR
g i {visusi clgsofication uniess otherwise nated) NO. |TyPE f {N Value) (' % | % | %]® tsf
. - d l
i ]/ sy voodandcoatiagments al | 1 oo T 035 o2 |10
2 . Gray. SILTY SAND (SM) non-plastic,
J wol, loose (LAYER CONTINUED
| ) DESCRIPTION REPEA TED)
B / 12.5 - thace peat
N / 12 | 55 | 40.041.5 1;;‘6;3 100
538,00 | 450 /
e Gray, POORLY GRADED SAND with 566
8 . ST (SP-SM), wet. medium dense | 13 | S5 | 45,0465 TOF 100
( - g 98 t [ 0
S - co. ts at 50.0°
. . 800 coal fragments a 14 | 58 | 50.0-51.5 ‘ga’,‘ 100
| 52050 "848 | * °
L (B:lue{fh gray to raddish brown, LEAN
LAY with SAND (CL) (residual 214425
— 28 SHALE), very stiff - very hard 15 | S§ | 56.056.5 89) 100
52470 |- 58.3 16 | 8§ [ 57.5583 | 30-500.3 | 100
B Reddish brown send blugish gray,
da22 CLA;;STONE. campletaly to highly
522,40 60,8 a\: weathered, exiremely soft - very soft
- - _A Biueish gray, SANDY SILTSTONE, | 1 |NQ2| 58.3-633 00| 25 03
B YAl P slightly weathared, soft - medium hard
AW B :
1870 - 63.3 7
§ | BORING COMPLETED @8
3 |
&
] L
g N
E
2 »
'i‘ —
&
o
g ‘ Ganeral Notes Romurks Watar Level Obgarvations
T § Dritler HCN Located boring at edge of Rd. {approx. & off Rd, CL) on natural side of | immediate 28.0 £V
(«: gﬁ ng No, _J, Johnson dam. ST#3 failed due lo prasencs of gravel. ST#4 terminated at 20' due | At Comptetion 17.5 ® v
2| Rig Type ATV to presence of gravel. inslalied MW with screen from 27.0' 10 32.0' tn hole | ARer 24 Hrs. 205 RV
Sl Method NQYSS/ST £ east of B3, Water used in drilling 35.0 fi.
vl Inspector NG BF = ACKFILLED NW = NO WATER
E {Measurad from ground surfaca)




B8/14-20805

TEST SORING ASH DAM.GPJ KC RUTTING.GDT &14/05

.B55 oy
23:18 HC NUTTING CO. * 16147162963 NO
Page 1 of 2
H.C. NUTTING COMPANY T BORING
APPALACHIAN REGION « 912 MORRIS STREET LOG OF TES R
WLEST}?:‘:E %ﬁ!.ﬁf" ‘ CORPOAAYE CENTER CENTRAL OHIO RBZION INOLANA REGON BUEQRASS RACHIN
NS Tmees NN ofmmesoe
mn sl W) 3413 012 SNt 435800
GEDTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1927 #AX (V0TI FAX 1) 083076 EaX (477 6334904 FAN (93) 4350080
Client American Electric Pewer Boring No. B-4
Project Bottom Ash Dam Evsluation - Ames Plant, WV Date Startod 8r2/2005
Boring Location Date Complated 8/3/2005
Eievation Ref, AEP Boring Location Plan Work Orger No. 90879,059
ELEV. | DEPTH SAMPLE
color, me&gﬁgﬂmw&umwm DEPTH | BLOWS/E" |REC.[RQD| W | LL | P . | PPR
{visuel ciasgificaikn unicss oltherwise noled) NG. |TYPE n (N Value) % [ % [%]|%]% uf
oy FILL: Brown and gray, silty sand with 14-12-13
| :‘{? gravet (SM) nonplastic, moist, dense - | 1 [ S5 0.0-1.5 25) 100
/ medium dense
? 5.0
578.00 | 50 /f: .
iLL: B ] ) 1
i ;{/ ot aonn. sandy loen clay (CL. 1, T e T 5085 2L e
30
£75.00 B 80 / 1 | §T | 65485 D
FILL: Brown, silty/clayey sand
- {/j (SC/SM), moist, loose - very loose
B / 346
- }// J |88 |10.0-115 £10) 100
3 DRAFT
B % 212
.0-16.
£66.50 [ 16.5 A 4 |58 150165 (3) 100
L {/;(‘ FILUDISTURBED MATERIAL;
v / Grayish brown, silty sand (SM),
/ nonplastic, very molst - wet, vary
| / loose - loose
% - wet from 18.0°
5 / 5 [Ss|200215 214 1qg0
‘{:j 105 " Voee coal fragmentsipeal at 21' 5
- g
| / - some gravel (sandstone fragments) | 6 | 5S | 25.0-26.5 223;2 0
556.00 | 27.0 f; 827y 5%
. Crayish brown, SILTY SAND (SM) 7 | 88| 26.5-28.0 11 a7
» . nonplastic, wet, medium dense
3 s e - trace peat
- v
P 7-8-10
. R __s $8 { 30.0-31.5 (16) 100
Genaeral Noles Remaris Wator Level Gbearvations
Dfilier ) HCN Lacated boring 4' off Rd. CL on natural dam side. NQ2 #1 56.4'.58.5' no | Immediate 18.0 nV
RigNo. _J. Johnson | indication of void noted. Matorial washed out due to extremely | At Completion 17.0 7V
Rig Type ATV soft HCS!. Boring caved at 18° upon completion and caved at 19" aner 24 [ Afer 24 Hrs, 180 AV
Method NQZISS/ST hrs, Water used in driliing 250 R
Inzpector NG BF = BACKFILLED NW = NQ WATER
{Mozsurad fiom ground surfaca)
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TEST BORMNG ASH DAM.GPS HE NUTTING.GOT a5

.B35 rogz
23:18  HC MUTTING CO. # 16147162963 NO
Page 2 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGIOH - 12 MORRIG STREET LOG OF TEST BORING
T U e—
CORPORATE CENTER &0 =
), r— — — 11 1,
GEOTECHMCAL, ENVRGRWENTAL AND TESTING ENGINEENS SINCE 1221 b Ao sl g v ok sacre
Ctient American Electric Powsr Boring No. B-4
Project Bottom Ash Dam Evalualion - Amas Plant, WV Dute Sterted __8/2/2005
Boring Location Dats Completed 832005
Elevation Ref. AEP Boring Location Plan Wak Order No, 90979.059
SAMPLE
ELEV. [ PEPTH DESCRIPTION OF MATERIALS
A ) cator, marertal ge3cription, mojskure, stfivesa/denaityhardnase DEPTH BLOWSE |REC.|RGD | w [ WL | Pl ves! PPR
- [visua! classificstion unlasa ohenwite notal) ne. |rvee i Nvalus) | % | % [ % | % | % tof
. » o 10:0 Grayish brown, SILTY SAND (SM) 685
R . nonplasfic, wet. medium denge 9 | 85 |3.0365 03 poe
“e {LAYER CONTINUED
u DESCRIPTION REPEATED)
a 10 | 85 | 400415 7?2961)1 7
s - little coal fragments and peat at 41.0'
54000) 430 |- *°
— Gray, POORLY GRADED SAND with
= .o SILT (SP-SM), wet, madium dense
| 11 | §S | 45.046.5 “‘172‘)5 73
« « o] 7.0 -tmce coal fragments at 46.0° {
533.00| 500 |*°°
. Gray, POORLY GRADED SAND with 5-20-1
- .. SILT and GRAVEL (SP-SM) 12 ] 88 [ 500515 [ g, ¥ |er
= =+ 30 (gravelsandsione fragmenis), wet,
B - dense
53000 530 {°°° —
Raddish brewn snd gray, LEAN CLAY
. (CL) (residuat SHALE), wet - molst,
34 stiff - hard
526.60 [ 56.4 13 | S5 | 55.0-56.4 | 10-27-50/0.4} 100
L Reddish brown and gray,
CLAYSTONE, completely to highly
- weathered, extremely soft
- 51 {1 [NQ2| 56.4-61.5 65 | 0 0
821,50 " 51.5
= BORING COMPLETED @ 61.5
—
=
Genersl Notes Remaria Water Level Obseryatione
Driller HCN Located boring 4' off Rd. CL on natural dam side. NQZ #1 56.4-58.5' no | Immediaie 18.0 ft. V
Rig No. _J. Johnson indication of vold noted, Matarinl washed out dye to extreme At Completion 7.0 nV
Rig Type ATV soft HCS!. Boring caved at 18’ upon completion and caved at 19° afer 24 | After 24 Hs. 180 Y
Method NQ2/SS/ST hrs, Water usad in drilling 25.0 ft.
Ingpector NG BF = BACKFILLED NW =NO WATER
_{Meaaured from pround sudace)




887142885

TEST BORING ASHOAM GPJ HE NUTTAIG OG0T 814105

) oLy
23:18  HC NUTTING CO. » 16147162963 NO. @3
¥ Page 1 of 2
H.C. NUTTING COMPANY BORING
APPALACHIAN REGION - 812 MORRIS STREET LOG OF TEST BORI
CHARLESTON, WV 25301 (304) 3440821
FAX [304) 3424711 CORMORAT CENTRAL CHIO REGION NN, AECION WUEGRADS REGICH
d 1 Linstie PARK DRVE TG MORRISON NOAD MNEWALNUT ETREET TR & A70-8 COMWAY CT. BTE &4
e K 4, SINCPMATY, O a5 Conusr DS, OH 43250 LANWRENCEBUAG, w £7023 LEXSMGTON, MY #0511
= s, SWLUTEL VPN ——— === 199 3210000 E10 6491 {012) 5884200 () B0
GEOTECHNICAL, ENVIRGNMENTAL TESTING ENGINEERS SINCE 1921 EAX (513 h-came FAR RV KALTE SAX (0125 S840 FAX, {639) 4330030
Client Amsrican Electiic Power Boring No. B8-5
Project __Bottom Ash Dam Evalustion - Amos Plant, WV Date Startad §3/2005
Boring Location Dals Completed _ 8132005
Eievation Ref. AEP Boring Location Plan Work Order No,  90979.059 -
SAMPLE
color, wemﬂ%ﬁws DERTH BLOWS/E™ |REC.JRGD] W fLL ¢ P HCS) PPR
(wsuW classificeuon uniess cthorwise noted) NO, [TYPE f, (N Vake) % | % | N|% % toi
L, FILL: Brownish gray, silty sand with 10-15-15 ’
L ﬁ gravel (SM) nonplastic, morst, dense- | 1 | S | 0015 (30} 100
/ madium denge
A é 55
57750 — 5.5 ((5/': - trace cont fragments at 5.0° o
- 5’/ Fll; Brown, poorly graded sand (SP), | 2 | $8 | 5.06.5 A 100
/ dry - moist, loose
8 % 3.5 - uniform sppearance
574001 8.0 (XA
ﬁf FHILL: Brown, poorly gradad sand with
- / silt (SP-SM), moist, lcoge 54
8 f%) 3 [ss [100115] 2L [ 100
L //} 6.5 - uniform appearence D’H F T
 567.50 [15.5 f 432
T / FILL: Brown, sity/claysy sand 4 | 85 150165 (5) 100
/ o5 (SCISM). very moist- wel, loose
Y " wetfrom18.0°
585001 18.0 //i - uniform appesrance
L / FiLL: Grayigh brown, silly sand (SM),
/ ronplaslic to low plasticity, wat, logse
— 40
_ / s |ss | 200215 ‘E,';’)*' 100
56100 | 220 é
“an Brown and gray, SILTY SAND (SM},
= ‘e nanplastic to low plasticity, moist -
i wel, looge - medium dense
PR 559
- oo 6 | S8 | 25.0-26.5 (14) 73
= .. - frace peat from 26.5'
i
- 4-6-9
- ... . 7 SS 003185 (15) 100
i - s
| P
Goneml Notas Remarks Water Lovel Observations
Driker HCN Located boring 3' off Rd. CL on natural darn side. Boring caved at 16' | Immediale 165 RV
Rig No. _J. Johnson after 24 hre. At Compistion i7.5 tV
Rig Type ATV Afer 24 Hrs. NW_R.
Mathod sS Water used in drilling 200 #.
Inspector NG BF = BACKFILLED NW = NO WATER
: _{Measured Irom ground surface) '
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TEST BORING ASHDAMGPJ HC HUTTING.GDT 471405

23:18 HC NUTTING CO. + 16147162963 NO.BSS  beil
: Page 2 of 2
H.C. NUTTING COMPANY : G
APPALACHIAN REGION - 912 MORFIS STREET LOG OF TEST BORIN
CHARLESTON, WV 26001 (304) 3440821
A FAX (304) 324711 CENTER CENTRAL 00 ABCION NDIANA REOION RUEORASS RECIOW
\ — — o ) 871 LN PARK DAVE. TH0 MORANON RGAD 320 WALNUT STREET. STE N 4138 COMASAY CT_ STE Bgt
X _EMPLOYEE OWEED | AT, OH 4508 CsMsOnerI  LSMeNERMLMAIES LI o
GECTECIGAL, ENVIRCAMENTAL AND TESTING ENGINEERS SOVCE 1921 v 831 24 ejbrere Felriymn it 1330020
Client American Electric Power Boring No. B-5
Project __Bottom Ash Dam Evaluation - Amos Plant, WV Date Started 813/2005
Boring Lacation Date Completed _ 8/13/12005
Elevalion Ref. AEP Boring Location Pian Work OrderNo.  90879,059
SAMPLE
ELEVY, |DEPTH DESCRIPTION OF MATERIALS
. n | ol moans descrpion, moiskes, sumessidensiynatrcss oePTH | Bowse |Rec.|rap| w | w | m Hes! PPR
s i {visuai classification uniges olherwise noled) NO. |TYPE [ {N Value) % % | % | % | % L
e Brown end gray, SLTY SAND (SM), 258
5 L. nonplastic to low plasticly, moist - 6 |55 350385 gy |100
R wet, looss - medium dengse (LAYER
- - CONTINUED DESCRIPTION
i REPEATED)
o« {325 . clayey seam at 36.0°
B 3-5-8
= o 9 1885 400415 (13) 100
B 5-8-8
L '.‘.. 10 | S5 | 45.046.5 (16) 100
L 1 |ss fs005t5 | S8 laoo
. y mg? gravel (sandstong fragments) at {19
[- .. 1.
528500545 [ ° -
L 13 Reddish brown and gray, LEAN CLAY
527.20 | 55.8 = (CL) {residual SHALE), moist, hard 12 | SS | 55.0-55.8 | 3050/0.3 | 100
[~ BORING COMPLETED @ 55.7°
Gensnl Notes Ramecke Water Lavei Observations
Dellier HCN Localed boring 3' off Rd. CL on natural dam side. Boring caved at 18° Immediate 16.5 nv
Rig No. J. Johneon after 24 hrs. Al Completion 17.5 wV
Rlg Type __ ATV After 24  Hrs. NW R
Mathod Ss Water used in driling 200 #
Inspector __ NG BF = BACKFILLED NW = NO WATER
{Ueasured fram ground surface)
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HC NUTTING CO. + 16147162963 NO. 855 lLUle

Page 1 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING
CHARLESTON, wv 26001
: FAX (304) M2 CONPORATE CENTER CENTRAL Ohui) KBGO OANA REDON BLIEERASS NEGICH
b Ay === 1 LUnES PARK DRIVE. TR0 MORRIZDN ACAD mﬁ' m-mr:ggu
C = :-'-:::’9. ¢ lﬂ= ’;ai t‘w Eﬂl.m‘?'l’ vy LMD (05 290070
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINGE 1927 EAK (E1RAM00M PAX #I4) R00475 FAX(912) abEIM FAX (1691 485 a8y
Crient American Eiectric Power Boring No. B-6
Project Bottom Ash Dam Evalustion < Amog Plant, Wv Date Started B4/2005
Boring Location Date Complated  _ 8/5/2005
Elevation Ref. AEP Boring Localion Plan Work Order No. 909_79.059
EEEN-1 DEFTH DESCRIPTION OF MATERIALS SAMPLE
n R | color, material description. moleure, stfinass/sensity/hardness OEPTH | BLOWSE" REC.|RAD | W [ 1L} P ] o | PPR
; {visual clevaiiication uniaas otherwiss noted) NO, |TYPE R. {N Velug) % | % | %)% | % lsf
58250) 05 0.5 _ Topsoit 354
58200 k10 #5404 05 FILL: Gray, sify sand (SM), 1]88| 0015 ® |1
vy
| / \mnplastic, dry ~ mojsi, loose /
FILL: Brawn, sandy lean clay (CL),
= / 45 moiet, stiff
577.50 I 55 ’jé _ 255
I {./7 FILL: Reddish brown and 2 | s8| 5065 (10) 87
/’ multicolored, lean clay with gravel
- / (CL) (gravel=sandstone fragmenis)
i ;{/f‘ 5 (Shale i, moist st 1| ST | a585 8
572.50 10,5 /Jé 487
[ 5/‘ Brown 10 light brown, sandy leanclay | 3 | §S | 10.0-11.5 (15) 100
% (CL), mois1, stiff
- % - uniform appeatance ' DR FT
B /‘.&2 ap -ltmcs organics (halr roots)
- {4/’ 4 |ss|150065| m‘;’ 100 45
- /
2 | ST | 165185 45
564 50V 18.5 (Jé
= ? FILLUDISTURBED MATERIAL,
ﬁ silty/clayey sand (SC/SM), wel, loose
N 35
_ / _ 5 [ss|woats| 2 100
561.00 | 220 % - uniform appearance U]
Brown, LEAN CLAY with SAND {CL),
— 20 wel soft i
359000, 240 {111 - iaaqed from cuttings and ST | 3 | s7|23.0-250 100
d Brown, SiLTY SAND (5M), nonplastic,
/ wat, loose . 3
i / 6 | S8 |250266 g;“ 100
3 - / 1n5
b i
5 " / 7 | ss|300a1s| 232 iy
@ i (5)
z e
E /
] _ &
g [ [
5 4
= . Genaral Netes Remarks Water Lovel Obsorvations
% D_nllor HCN | Located baring 3° of Rd_ edge (s 8 off Rd. CL) on naturg) dam Immediats 18.5 LAY
2 ng No. _J. Johnson side. Watsr leve) at completion measured through tha augers. Instafied At Completion 245 RV
Z Rig Type ATV | MW with screen from 15.0° o 25.0 in hole &' wast of B5. | Aer 24_ Hrs. _ BF .
& Methed __ SS/ST - Water used in driing 250 k.
B Inspector NG BF = BACKFILLED NW = NO WATER
- {Measurad from gound surface)




NO. B39 raLo
ge/14a-2005  23:18 HC NUTTING CO. + 16147162963
Page 2 of 2
H.C. NUTTING COMPANY - RIN
APPALACHIAN REGION - 12 MORRIS STREET LOG OF TES BO G
CHARLESTON, WV 25301 [30d) 3440021
FAX (304 1 CORPORATE CENTER CENPIAL GHIO RESION PCWAAA REGDN BLUTGRATS REGION
19 LUNIEN PARK DIUVE T4 MORRISON ROAND S WALNUT STREET, SYES ¢TOMCOVWAY CT, TE B8
CINCRINAT, O #329 COLUWBLS, Om 22220 LAWRENS EBURE, Iy 47070 LEXHGTON, XY 48911
x-S0 010 MENG YD) BR300 (RO} Lkl
GEOTECNNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1021 FAK I BT £AR V) BE3GaTS £AR (4123304301 EAR (V) éSbaET0
Client American Electric Power Bosing No. B-6
Project _ Boitom Ash Dam Evaluatlon - Amos Plant, WV Dale Started 8/4/2005
Boring Location Date Completed _ 8/5/2005
Elevation Ref. AEP Boring Location Plan Work Order No.  90979.059
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS N
" I coled, material decipuion, meisture, olifmesa/donsRyMardness L il pESwsE" [[[REICT] VYIFEI|Fe HCSI PPR
] {visug! cleasificalion wnisss olheneiss noted) NO. [TYPE ft (N Vaiua) % | B[R] B|B isf
7.50] 355 |2
130 o Gry, POORLY GRADED SANDwith | 8 | 55 | 35.0-36.5 G(fz‘f 80
B SILT (SP-SM), wet, medium dense
u I - traca peat
r L I S
e 4-7-8
| 10.5 9 | 55 [ 40,0415 (15 a7
537.00| 460 | ° " 10 | 55 | 45.046.5 6“174')7 80
R Gray, POORLY GRADED SAND with
- . SILT and GRAVEL (SP-SM)
« « =) 30 (gravei=sandsione fragments), wet,
r .. medium dense ﬂ A T
53400 | a9p |* °°
. Gray, POORLY GRADED SAND
_ . (SP), wet, medium dense vy
e 7
L. .. 11 | 8§ | 50.0-51.5 13) 100
«v =150
529.00 | 540 (- °°
Blueish gray, SANDY LEAN CLAY
- 1.8 (CL} (residual sandy SHALE), moist -
| 527.20 | 558 dry, very stiff - vary hard 12 | 85 | 55.0.55.8 | 40-50/0.3 | 100
B BORING COMPLETED @ 55.8'
-
-]
g -
5 -
N
] L
;
2 2
= -
&
g . Goneral Notey Ramarks Water Love! Observations
§ D_nller HCN Localed boring 3° off Rd. adge (a . &' off Rd. CL) on natursl dam Immadiate 18.5 .
o R‘lg No. _J. Johnson side. Wator laval at completion measurad through the augers. Installad | At Compislion 24.5 tV
£ Rig Type ATV MWV with screen from 15.0't0 25.0° In hoe 6" west of B-5, Afer 24 Hrs. BF R
S1 Method S5/8T Waler used in drilling 250 R
k| Inspector __ NG BF 2 BACKFILLED NW = NO WATER
s (Maaaured from pround surface)




P8/ 19,2985

L B

TEST HORING ASH DAM.GPJ HC NUTTING.GDT 814406

23:18 HC NUTTING CD. @ 16147162963 NOC. B35 Fol1qg
Page 1 of 2
H.C. NUTTING COMPANY
APPALACHIAN REGION - 312 MORRIS S'I'REEF LOG OF TEST BORING
CHARLESTON, WY 25501 (304) 344
m M 4™ TE CENTER CENTRAL OHIO REGIOH MDA REGON BLUEGRALS mEQion
811 LUNMEN PARS DAVE 120 3G REION ROAD JNWALNUT SYREET STES 0700 CONWAYCY STE B8
CINCIRTI, OH &8 COLUMBLFY. ON 4323 LAWRENCEDURG N AT2E LEXNGTON, XY 4811
$13 31589 W) 119 912 3430 {49} A33-100
GED‘I’ECWL aﬂwommm !Bmmﬂmsms e FAXGT AN EAX [14) M0475 RAX ) T4 AL (859 1310
Client Amarican Electiic Powst Boring No. B-7
Project Bottom Ash Dam Evaluation - Amos Plant, WV Dats Started 8/11/2005
Boring Location Date Complated 87112005
Elevation Ref, AEP Boring Location Plan Work Order No. 90879.059
: SAMPLE
DESCRIPTION OF MATERIALS "
| color, matertal tescription, molsture, sineseidenciyherdnese DEPTH aLowss* [REC. |ROD|w [ LL | PI - PPR
{visual clasaification unloes therwise notad) NO. |TYPE n (N Vakie) % | % |%]%|% tf
Topscil — 3-4-10
o FILL: Reddish and yallowish brown, 58| 0015 (14) 100
/ 4, 830 clay with sand (CL), dy. stif
/-/91 oo some semi-friable shale fragments
564.00Y 4.0 /f:
5/ ] FILL: Gray, poorly graded gravel with
- / siit and sand (GP-GM), wet, loose v
3 ?{J‘, ss| soss | 3 o
2 DRAFT
S58.50 [ 9.5 /’;f: __
N :;‘/" FILUI;JI;STURBED(EMTERIAL
gravelly lean clay (CL), wet, soft - very 3241
5 % 26 X3 ss[twons| gt e
556.00 | 12,0 X
Gray, LEAN CLAY (Ct), wet, very soft
B 25
553.50 [~ 14.5 ST [ 43,0150 100
. " e Gray, SILTY SAND (SM), wel, very
- 0384 - ose SS | 15.0-16.5 13;2 100
- W - traca oryanics (wood fragments) at
.. 16
- o es
i . _ ss 200215 34 |40
. - trace friable sandstons fragments !
L P and littls coal fragments/peat at 21
54500) 230 ( ° ° :
. Gray, POORLY GRADED SAND with
~- - - ST (3P-5M), wet, looae
- ss |2s0265] 2 g
N - trace ¢oal fragmaents/peat U]
B L2
L $s [0as| 323 400
a4 & & (s,
_ Ganeral Notes Remarks Water Lovel Ohservations
Driller HCN Lotated boring at dam toe, appr. 3.5 above creek. Hay stick used for Immadiate 4.0 rV
RigNo. ) Wiliams | sediment control._Water level upon compietian measured thiough the | At Completion 3.0 'V
Rig Type _ Track augers before NQ2. 24 hr. water level measured through the augers. After 24 Hrs. 30 AV
Method NQ2/SS/ST [ instatied MW witn screen from 40.9' to 30,9 Water used in drilling 200 &
Inspactor NG BF = BACKFILLED NW = ND WATER
(Meazured from ground surfece)




08/ 14/2605

TEST BORUNG ASH DAM.GPJ HC HUTTING GDT BI4/08

23:18 HC NUTTING CO. ? 16147182963 ND. 855 po1s
NUTTING COMPANY Page 2 of 2
H.C.
APPALACHAN REGION - 011 MORRIS STREET LOG OF TEST BORING
CHARLESTON, WV 25101 (304) 3440431 e e
i o manill 711 LunEN P afec DRVE mm“ 30 WALNUT ETREET.OTES 0D CONWAY CTCTE 84
eoMLEme  cssamim  wmiamiew oo
GEOTECHNICAL ENVIRONMENTAL MND TESTING ENGINEERS SNCE 1927 Pt Pk ten cak 13 Tt FAR 8D absat
Ciient American Electric Powar Boring No. B-T-
Project Bottorm Ash Dam Evaluatlon - Amos Plant, WV Dale Started 8/11/2005
Boring Location Date Complated _ 8/11/2008
Elevation Ref. AEP Baring Location Plan Work Order No. :&91?259
ELEY. |DEPTH DESCRIPTION OF MATERIALS ) P
ool material deseriplion, moloaes, SMNESdensity hardness DEPTH | BLOWS® |Rec.[mroo|w | L | Pt wes | °PR
h t (viaual issInCSIOR uricss drerwise noted) vo. [rvee] Wvaue) | % | % Ta ]| %% ot
S 6-16-18
50 [ 9.5 o d Gray and multicolored, SILTY § | 85 |35.0365 04) 100
b O 25 GRAVEL with SAND (GM) (gravel
- 10,9 <> =sandstone fragments), nonplastic to
530.00] 38.0 [o o low plasticily, wet, danse [) R T
Reddish brown and gray, LEAN CLAY
- with SAND (CL) (completely
2.9 wegtharad sandy SHALE), moist - dry,
P "40.9 very stiff - very hand 9 | §5 | 40.0-40.9 | 30-50:0.4 | 100
Raddish brown, CLAYSTONE,
L completely to highly waathered,
exiremsly soft - very soft
i 4.8 1 [NQ2| 40.945.7 10| o 01
522.30( 45.7
- BORING COMPLETED & 45.7
—
-
Generat Notes Remarks Water Lavel Chaarvations
Driler HCN Located boring at dem toa, appr. 3.5' above creek. Hay stick usad for Immediate 40 nY
Rig No. J. Williams sediment control. Water level upan completion measured through the At Completion 2.0 (7
Rig Typsa _ Track augers bofore NO2. 24 hr. water level measured Inough the augers. After U Hre 30 1Y
Method NQ2/SS/ST Installed MW with screen from 40.9' to 20.9", Watar used in drifing 00 &
Inspactor NG : BF = BACKFILLED NwV = NO WATER
{Msasured trom ground BurfsLs)




88-14-2805 23:18 HC NUTTING CO. + 16147162963 ND.@S5 is

Page 1 of 2
H.C. NUTTING COMPANY BORING
APDALACHIAN REGION - 912 MORRIS STREET LOG OF TEST o
CHARLESTON, WA? 24301 {00 saa0821
: FAX [304) 342-4711 CORPORATE CENTER CENTRAL OHIO RESIOH AN REGON HUEGRIS AGION
e - - 911 LUl PaG DANE T HORRIBON RCAD i WALNUT ETRELY EYE B A7) CONWAY CT.. STE B3
3, LWAENCESUNE, M e7029 VERNGTON. ey S
- R — o— 59 330 .88 U313 (LY £33t O 4050630
GEOTECHMCAL ENVIRONMENTAL AND YESTo¥ ENGINELAS SWCE 1921 FAX (513) X41.000 EAX {014} 8630676 FAX (12 $38430 FAR (038 4564090
Cllent American Eloetre Power Boring No. B-8
! Project Bottom Ash Dam Evaluation - Amos Piant, WV Date Staned /1212005
) Boring Location Date Completed  8/1212005
! | Elevation Ref. AEF Boring Location Plan Work Order No,  90979.059
) ELEV. |DEPTH o € . SAMPLE
ft ft. cotor, mlhi'glEdsﬂcu?pﬂﬂn mntf:”!Ademhyﬂ\m DEPTH BLOWS®" |REC.[RQD| W | LL | P! HCS! PPR
| g | {visu claxaiicarion uniess omenwise nated) NO, |TYPE . Nvavg | % ] % %% |%| | wf
' 587.70 2 ~Jopacjl 41185 0009 | 35004 |100
567.1 .9 FILL: Reddish brown, Jean clay with
/" sand (CL) (shale fill), molst, medium /
11
! - / FiLL: Greenish brown and gray, sandy R AF T
l shale and sandstone COBBLES (dril)
| = ?{‘; pressure at 8.0%; 800 psi)
. - - some clayey-soft seams
L 86 33-22.7
| 4 //ﬁ" 2 [ss| 5085 9 93
| - /
'! | % 3 1 S8S] 757§ 5004 100
i /
55850 [ 9.5 A
[ [ Dork gray, LEAN GLAY (CL) (mostly ,
' i llquid). wel, vary sof 4 | ss | 10.0-11.5 r-wor-woH 100
- - trace organics (wood)
- 7.0 - slight arganic odor T[ST[ 15135 o
.0-16.5 (WOH-WOH-1| 100
551.50 I 16.5 5 } 88 | 15.0-16.5 WO O 1
§ Gray, SILTY SAND (SM). nonpiastic, | 2 | ST | 17.0-19.0 55
= s wel, loose
L 6 | 8S | 200215 2‘_3‘*" 100
R - lrace coal fragments at 21° i
L s 7 |ss |2s028s| 234 (100
™ o I.I.l
3 Ve - trace wood, trace 0.25" cosl
_'a' . . fragments, and littie gravel (sandstone
g R fragments) at 30' a |ss {30035 42;;3 100
g i -.. -
E ey
F » e
£(534.00| 340 J' "
E L N
g
HI General Notes . Remarks Watar Level Obgervations
F z| Oritier HCN Located boring at dam e, appr. 3.5 above creek, Hay stick used for immediate 6.0 Vv
i ;b Rig No. J. Willams sediment contiol._Vvater icve) upon completion maasured through the | At Completion 1.5 "V
g Rig Type  Track sugers bafore NQ2. Recovery of ST-1 failed dus to vary soft material. Afer 24 Hrs. NA R
@ Method NQ2/SS/ST Waler used in drilking 30 ft.
?: inspecior NG BF = BACKFILLED NW = NO WATER
{Mcasured from ground sutace)




B8-14-2085 23:18 HC NUTTING CO.

TEST BORMG ASH OAM.GPJ HC NUTTING. GOT &/1406

3 16147162963 NO.855 eL7

Page 2 of 2
H.C. NUTTING COMPANY G
APPALAGHIAN REGION - 312 MORRSS STREET LOG OF TEST BORIN
CHARLESTON, WV 35301 (304) 344-0621
FAX (304) CORPORATE CENTER CENTRAL CHIC RECIO POANA REON
- 911 LUNKEN PARK ONvE 790 NORAEON ROAD bag WY STREET, STEN o700 CONWAY OT GTED4
CINCINMATL, Ory 238 AU O 432N LAWRENCERURD, M rT02E Ky 411
rin s A 13 2 -0 M 4730600
EAX i X3-Q2ee Ay, pord) BIR-D4FE PAX (BTZ) 39430 PAX {50 45030
Cliant American Electric Power Boring No. B-8
Project Boltom Ash Dam Evalustion - Amaes Plant, WV Date Sterted 8/12/2009
Boring Location Date Completed _ 8/12/2005
Elevation Ref. AEP Bofing Location Plan Work Order No. __90979.059
SAMPLE
ELEV. |DEPTH DESCRIPTION OF MATERIALS "
. 4 color, malrial dsscription, motsiure, siMessidensityhe:dness OEPTH BLOWSH™ |REC.|RQD | W { LL | PI _— PPR
= - fvhiual clessiicstion unleas otherwias noted) NO. |TYPE i {N Valua) % % ni% % uf
308 Gray. SILTY GRAVEL with SAND 6-16-25
e nonplastic, wet, medium dense -
53050375 | " densa (LAYER CONTINVED .
C \DESCRIPTION REPEATED) / . [) R T
Gray and Reddigh brown, LEAN
- 2.9  CLAY with SAND (CL) (residual
527.60 }—40.4 SHALE), moist - dry, hard - very hard
.50 [—40. 040 A0 1
| Raddish brown and gray, 10 £ 55140 4 L4
CLAYSTONE, complately to highly
- weatherad, extremely soft - very soft
- 5.0 1 |NQ2| 40.4-45.4 100 0 01
N BORING COMPLETED @ 45.4°
L
-
General Notes Romaria Water Lavel Observations
Dfiiler HCN Locatsd boring at dam ioe, appr. 3.5 above creek, Hay sfick used for Immediate 6.0 LAY
RigNo. _J. Willams | sediment control. Water level upon compietion measiwred through the | At Completion 15 v
Rig Type __ Track | augers before NQ2. Racovery of ST-1 falled dus {o very soft material, After 24 _Hrs. _NA f
Method NQZ/SS/ST Waler used in dilllng 30 f.
ingpecior NG BF = BACKFILLED Nw = NO WATER
{Measurad from ground ourface}




H.C. NUTTING COMPANY

CORPORATE CENTER - 611 LUNKEN PARK DRIVE
CINCINNATI, OH 46226 (513) 321-5818

Page 1 of 3

LOG OF TEST BORING

FAX (513) 321-0294 APPALACHIAN REGION CENTRAL OHIO REGION INOVANA REGION BLUEGRASS REGION
912 MORRIS STREET 790 MORRISON ROAD 349 WALNUT STREET. STE 8 4708 CONWAY CT. STE B-8
CHARLESTON, WV 75031 COLUNBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXNGTON, KY 20511
{304 344.002% (514) 363-3113 {812} 394300 (858} 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAN {304) 3424711 FAX (614) 8830475 £AX ($12) 5394301 FAX (859} 455-8630
Client AEP Boring No. B-11
Project Amos RFD Retrofit Date Started 5/9/2005
Boring Location As Staked Date Completed 5/9/2005
Elevation Ref. Exline Surveying Work Order No. 90979.057
ELEV. | DEPTH SAMPLE
ft. ft. DESCRIPTION OF MATERIALS DEPTH gLowss" |REC.RQD | W LL Pt} Qu | PPR
1 00 ]| color, materal descrigtion, mosture, stiffnessidenstyardness | NO_ | TYPE ft. (N Value} o o 1% % %] tsf | tsf
Brown SILTY CLAYEY SAND (SM), 1.6-3
L . moist-loose 1 ]ss] 0015 9 67
a / 4-35
g 2 SS 2.5-40 100
: / 75 (8)
B / 745
- 3 |SS 0-65 7
- / s @ |°
83.85 [ 7.5 /
n Brown and gray mottied SILTY CLAY 5.5.7
(CL-ML), moist-stiff to very stiff 4 | SS| 7590 (12) 100 19|34 112 175
B 6-8-11
5 | 85| 100115 100 1 .
| _ 75 (19) 9 275
76351 150
. s Brown, fine to medium grained 5.3-2
B . POORLY GRADED SAND (SP), 6 | SS | 150-165 (5) 100 22
LR wet-loose
« e 50
71.35¥ 200 |"°°
A Brown SILTY WITH SAND (SM), trace 2.1-1
- < clay, saturated-very loose 7 | SS| 200215 @) 67
\4 .
— /N 10.0 ”w
B 3 g | ss| 250265 22;1 100
61.35 1 300 /
. Brown SILTY SAND (SM), <223
= / saturated-loose 9 | 85} 300-315 (5) 100
? 50
55635 ] 350 /
. General Notes Remarks Water Level Observations
o rifler D. Smith -60.9 tsf at 60.9' immediate 20.0 wV
-] rRig No. B-57 At Completion 23.0 fr. V
% ig Type __ Truck After 0 Hrs. BF ft
2 thod NQ/SS | water used in drilling 250 ft.
- hspector t BF = BACKFILLED NW = NO WATER
thAaactrad frmem nrnond corfara)




H.

C. NUTTING COMPANY

CORPORATE CENTER - 611 LUNKEN PARK DRIVE

CINCINNATI. OH 45226 (513) 321-5818
FAX (513) 321-0294

APPALACHIAN REGION
912 MORRIS STREET

CENTRAL OHIO REGION INCIANA REGION BLUEGRASS REGION
730 MORRISON ROADY 343 WALNUT STREET, STE 8 470-8 CONWAY CT_ STE B-8

Page 2 of 3]

CHARLESTON, WV 28031 COLUMBUS. OH 43210 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
GEOTECHMICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 Ek ey a1 Fax 4y assnars FAX o7 37020500 Ak (0Ser 230 9030
Client AEP Boring No. B-11
Project Amas RFD Retrofit . Date Started §/9/2005
Boring Location As Staked Date Completed 5/9/2005
Elevation Ref. Exline Surveying Work Order No. 90979.057
S E
ELEV. | DEPTH J!f&
« « DESCRIPTION OF MATERIALS DEPTH BLOWS/E" |REC.RQD | W | LL | Py Qu | PPR
’ i color, material description, moisture, stiffness/density/hardness NO. |TYPE fi. (N Value) % | o % | % | 9 tsf tsf
Brown SANDY SILT (ML), moist to 2-3-3
o / wet-loose to medium dense 10 | SS | 350-36.5 (6) 100
) /
i % 11 | SS | 40.0415 ‘tf;{ 100
4635 | 450 4 -
°g s Brawn, fine to medium grained 17-30-10
n 7.4 POORLY GRADED SAND WITH 12 | S8 | 45.0-46.5 (40) 100
%'.‘-g: WITH GRAVEL (SP), wet-dense
24450
. 20 4
Q. -
1.35] 500 [@w
. . Brown, fine to medium grained 5-6.8
- 58 POORLY GRADED SAND (SP), 13 | SS | 500515 (14) 100
.. wet-medium dense
— -+ - 1100
B et 14 | 55 | 550-56.5 ?2*)3 100
31.351 600 .
7 Brown, fine to medium grained 23-26-27
o's
B P POORLY GRADED SAND WITH 15 | SS | 60.0-615 (52) 100
a T GRAVEL (GP), wet-dense to very
- D= dense
0 0! 5.0
~ ‘os!
- 90
2| 52635 | 650 |70
3 Reddish-brown to gray, fine grained ~ M16.4_SS \__50/0.2_ 100
| SILTY CLAYSTONE, thick to masive S 1-2
bedded, highly weathered, very softto | 1 | NQ | 625.70.2 10 HCSI
I~ soft
General Notes Remarks Water Level Observations
riller D. Smith —60.9 tsf at 60.9° Immediate 20.0 it V
ig No. B-57 At Completion 23.0 it V
Rig Type Truck After 0 Hris. BF tt
thod NQ/SS Water used in drilling 25.0 ft.
spector BF = BACKFILLED NW = NO WATER
{Measured from ground surface)




T Page 3 of 3
H.C. NUTTING COMPANY 9
CORPORATE CENTER - 811 LUNKEN PARK DRIVE LOG OF TEST BOR'NG
CINGINNAT!, OH 45226 (513) 321-5616
FAX (513) 3210294 APPALACHIAN REGION CENTRAL OHIO REGION INOIANA REGION BLUEGHASS REGION
212 MORRIS STREET 790 MORRISOR ROAD 349 WALNUT STREET, STES 4TO-B CONWAY CY _STE B2
EMPLOYEE OWNED CHARLESTON, WV 25031 COLUMBUS. OH 43239 LAWRENCEBURG, IN 47025 LEXRNGTON, KY 40511
(304) 3440821 1814 #63-3113 {812} 5394300 {859} 4555530
TECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (304) M2ATH FAX ($14) 863.0475 €A (812) 5394301 FAX (839) 4558530
AEP Boring No. B-11
Amos RFD Retrofit Date Started 5/9/2005
As Staked Date Completed 5192005
Exline Surveying Waork Qrder No. 90979.057
SAMPLE
DESCRIPT|ON OF MATERIALS DEPTH BLOWS6E" |REC.RQO wiliLiP| Qu|PPR
color, material description, moisture, stiffnessidensity/hardness | NO. TYPE ft. (N Value) % % %l % | % tsf tsf
10.2 Reddish-brown to gray, fine grained
SILTY CLAYSTONE, thick to masive
bedded, highly weathered, very soft
to soft (LAYER CONTINUED 12
DESCRIPTION REPEATED) 2 | NQ | 70.2-75.2 100} O HéSl
BORING COMPLETED @752
General Notes Water Level Ohservations
D. Smith 60.9 tsf at 60.9' immediate 20.0 . V
B-57 At Completion 230 . V
Truck After 0 Hrs. BF ft
NQ/SS Water used in drilling 25.0 ft.
BF = BACKFILLED NW = NO WATER
(Maaarirar fram aroamnd < irfare




A ARCADIS

H.C. Nutting Company 2006
Test Boring Logs

B-0601 to B-0610



TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 342-4711

CORPORATE CENTER

Page 1 of 2

LOG OF TEST BORING

CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION

R ) 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
EMPLOYEE OWNED CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 X (3138210204 A (4 e ks PR g At ol
Client American Electric Power Boring No. B-0601
Project John Amos Plant Access Road to Dewatering Island Date Started 3/10/2006
Boring Location N 538,936.4 E 1,729,204.2 Date Completed 3/10/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
ft. ft. color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6" |REC.|RQD| W | LL | PI HCSI PPR
[577.601 0.0 | (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
Brown, SILTY CLAY, moist, very soft 0-0-1
L 1 SS 0.0-1.5 A) 100
v 5.0 1 ST 1.5-3.5 45
572.60 5.0
Brown, SILTY CLAY, trace gravel, 1-1-2
| moist very soft 2 SS 5.0-6.5 117
' (3)
54 2 | ST | 6585 15
567.20 —10.4 0-2-2
B Gray, SILT, trace sand, trace gravel, 3 | SS | 10.0-11.5 ) 4' 80
moist, very loose “
| 2.6
564.60V 13.0 3 | ST | 11.5-13.5 100
Brown and gray, SILT with SAND, trace
- gravel, wet, loose
3.0
56160 { 16.0 4 |ss|150465 | Z34 |00
Gray, SILT with SAND, trace gravel, )
- moist, loose - medium dense
B 9.0 2-6-7
L 5 | SS | 20.0-21.5 (13) 100
552.60 | 25.0
Brown, SILT with SAND, moist, loose 2-2-4
L 6 | SS | 25.0-26.5 ©) 100
— 6.0
546.60 | 31.0 7 | ss|300315| 234|100
Gray, SILT with SAND, trace gravel, Q)
- moist, loose
— 4.0
542.60 | 35.0
General Notes Remarks Water Level Observations
Driller Johnson Immediate 13.0 ft. V
Rig No. v At Completion 3.0 fit. V
Rig Type ATV After NA Hrs. NA ft.
Method  NQ2/SS/ST Water used in drilling 415 ft.
Inspector Venu BF = BACKFILLED NW = NO WATER
(Measured from ground surface)




H.C. NUTTING COMPANY Page 2 of 2
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
e ] 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
: 4 EVPLOYEE OWNED ‘ CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
= e Eii (513) 321-5816 (614) 863-3113 (812) 5394300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0601
Project John Amos Plant Access Road to Dewatering Island Date Started 3/10/2006
Boring Location N 538,936.4 E 1,729,204.2 Date Completed 3/10/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC.|RQD| W | LL | PI HCsI PPR
ft. ft. (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
Reddish brown, SHALE, compieteiy 8-6-12
- weathered, extremely soft 8 | SS | 35.0-36.5 (18) 80
— 6.0
536.60 | 41.0 9 SS | 40.0-41.5 | 12-18-50/6" | 100
53610 | 415 [—=——] 0.5 Gray, SHALE, completely weathered,
- \extremely soft - soft
B | 2.3 Gray, SHALE, laminated, moderately
533.80 | 43.8 weathered, soft
~ Reddish brown, SHALE, moderately T |NQ2| 41.5-46.3 83 | 73
| weathered, soft
41 High angle fracture at 44.3' to 44.5'
529.70 | 47.9
B Reddish and gray, SHALE, laminated,
L highly weathered, very soft 2 |NQ2| 46.3-51.3 74 | 48
L 3.4
526.30 - 51.3
N BORING COMPLETED @ 51.3'
General Notes Remarks Water Level Observations
Driller Johnson Immediate 13.0 ft. V
Rig No. At Completion 3.0 it. V
Rig Type ATV After NA  Hrs. NA ft
Method NQ2/SS/ST Water used in drilling 41.5 ft.
Inspector Venu BF = BACKFILLED NW =NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 1 of 1
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION

4 [ ) 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
EMPLOYEE OWNED CINC;:I;\IASTIZ;C;:%SZE coug:ﬂfﬁ;;r:gazao LAWRE;C;:;JEI:Z (;: 47025 Lexn;?gTagég 34[;:0511
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FA()( (5)13) 3210204 FA(X (6)14) 863-0475 FA(X (3)12) 539-4301 FA(X (8)59) 45,8630
Client American Electric Power Boring No. B-0602
Project John Amos Plant Access Road to Dewatering Island Date Started 3/9/2006
Boring Location N 540,557.7 E 1,726,086.2 Date Completed 3/9/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
ft. ft. color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6" |REC. RQD| W | LL | PI HCsI PPR
[886.80 1 0.0 | (visual classification unless otherwise noted) NO. [TYPE ft. (N Value) % % % % % tsf
4 Brown, CLAYEY SAND, iittle organics 1-1-2
88550 |- 1.3 b2 o1 3 (roois), moist, sof 1188|0015 @ |
L Reddish brown, SANDY LEAN CLAY,
trace rock fragments, moist, soft -
L medium stiff
- 8.7 2 | ss| 5065 445|400
9)
876.80 | 10.0
N2 Brown, SANDSTONE, fine grained, 3 A SS A 10.0-10.3 50/4" 100
- N slightly weathered, medium hard 1 |NQ2| 10.3-11.3 70 | 70 3
vVvigg
- vy T
v High angle fractures at 11.3'to 11.5'
873.50 - 13.3 Yvv and 12.8'to 13.1'
873.00 | 138 [=——1 0.5 Brown, SHALE, laminated, moderately 2 Ina2!| 11.3-16.3 100 | 44 32
weathered, soft
— Gray, SHALE, thinly laminated, slightly
SEL10 = 5.0 Y weathered, soft - medium hard
v Gray, SANDSTONE, fine grained,
B Vv micaceous, faintly weathered, medium
L A hard - hard
Vv
L S 3 |NQzZ| 16.3-21.3 100 | 88 3-4
vV
- vV
Vv
L vV
vV
L vV
vV
L v
B VA I 4 |NQ2| 21.3-26.3 100 | 92 3.4
vV
— v
Vv
- Vv
vV
~ vV
vV
~ vV
L A 5 |NQ2| 26.3-31.3 100 | 92 3-4
vV
| Vv
vV
855.50 - 31.3 (V¥
B BORING COMPLETED @ 31.3'

General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NwW ft.
Rig Type Track After 24  Hrs. BF ft
Method NQ2/SS Water used in drilling 10.3 ft.
Inspector Venu BF = BACKFILLED NW = NO WATER

(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 1 of 3
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

S FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
> 4 y = = = 1 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
r— A EMPLOYEE OWNED cmc;r;l;q;;g c;n;gszzs cou;ns% c;:i;;azao LAWRE;(;E?;IQI:% ’;l';l 47025 LEXI';;)T(ZQI;;Y 53400511
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 PApmEnE © Semasme FAX 12, 0401 FAX (850)455 865
Client American Electric Power Boring No. B-0603
Project John Amos Plant Access Road to Dewatering Island Date Started 3/8/2006
Boring Location N 540,310.5 E 1,726,267.7 Date Completed 3/8/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH SAMPLE
DESCRIPTION OF MATERIALS "
ft. ft. color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC.|RQD | W | LL | PI HCSI PPR
940.80 ,TI (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % % % tsf
: Brown, fine SAND, moist, medium : 3-4-12
i . donse 1 |ss| 0015 doy [ 100
5.0
935.80 5.0 |’
Reddish brown, SHALE, completely 14-26-30
- weathered, soft 2 | SS| 5065 (56) 100
5.0
930.80 | 10.0
Brown, SANDY SHALE, laminated, 3 SS | 10.0-10.8 12-50/4" 38
- highly weathered, soft
B 5.2
925.60 |—15.2
vV Brown, SANDSTONE, fine to medium
I~ v grained, weakly cemented, micaceous, 1 [NQ2 10.8-20.8 9 | 52 2
| vV moderately weathered - slightly
j j 4.7 Weathered, soft
B Vave
L Vi
920.90 | 199 [27
— Brown, SANDY SHALE, laminated,
01940 F 21.4 1.5 slightly weathered, very soft
L Reddish brown, SHALE, laminated,
26 moderately weathered, soft
B " Vertical fracture from 21.4' to 21.9'
916.80 | 240 |— ical fraciur °
Brown and reddish brown, SHALE,
— laminated, slightly weathered, soft
L 3.3 2 |NQ2| 20.8-30.8 95 | 46 2-1
Vertical fracture from 25.9' to 26.7'
J13.50 = 273 High angle fracture from 26.7' to 26.9'
~ Gray, SHALE, laminated, moderately
L weathered, very soft - soft
3.9
909.60 |- 31.2 §
Reddish brown, SHALE, slightly
~ weathered, extremely soft - very soft
General Notes Remarks Water Level Observations
Driller Williams Immediate ft.
Rig No. At Completion ft.
Rig Type Track After NA  Hrs. NA ft
Method NQ2/SS Water used in drilling 10.8 ft.
Inspector Venu BF = BACKFILLED NW = NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 2 of 3
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION

e s 9 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET,STE8 ~ 470-B CONWAY CT,, STE B-8

e, OYEE OWNI CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
s (513) 321-5816 (614) 863-3113 (812) 539-4300 (859) 455-8530

GEOTECHNICAL, ENVI_RENTANDTES TING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630

Client American Electric Power Boring No. B-0603
Project John Amos Plant Access Road to Dewatering Island Date Started 3/8/2006

Boring Location N 540,310.5 E 1,726,267.7 Date Completed 3/8/2006

Elevation Ref. Provided by American Electric Power Work Order No. 90979.067

SAMPLE

ELEV. | DEPTH DESCRIPTION OF MATERIALS "
ft ft color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC.|RQD | W | LL | PI HCsI PPR
. ' (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) o % % | % | % tsf

Gray and reddish brown, SHALE,
laminated, moderately weathered, soft

Reddish brown, SHALE, slightly
- 9.6 Wweathered, extremely soft - very soft 3 |NQ2| 30.8-40.8 33| 19 0-1
(LAYER CONTINUED DESCRIPTION
= REPEATED)
900.00 | 40.8
% 3.7

896.30

Gray, SILTSTONE, thinly bedded, fresh,
2t Soit = mEghum ferd 4 [NQ2| 40.8-50.8 98 | 80 23
vV

v

v/

v
] 6.4

v/

v

\/\/\/V
889.90 | 50.9 [/v7+

vV Gray, SANDSTONE, fine to medium
vV grained, micaceous, fresh, hard

vy 5 |NQ2| 50.8-60.8 100 | 98 4

~ vvi124

877.50 - 63.3 Vv

vV Brown, SANDSTONE, fine to medium
vV grained, micaceous, fresh, hard

Vv 6 [NQ2| 60.8-70.8 95 | 95 4

ool 67

870.80 | 70.0

General Notes Remarks Water Level Observations
Driller Williams Immediate ft.
Rig No. At Completion ft.
Rig Type Track After NA  Hrs. NA ft.

Method NQ2/SS Water used in drilling 10.8 ft.
' BF = BACKFILLED NW = NO WATER
(Measured from ground surface)

Inspector Venu




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821

Page 3 of 3

LOG OF TEST BORING

= FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
P v 1 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
e, EIVIPLOYEE OWNED =r CINC;I;I;U;‘I;%OSS;;SZZS COLlé:Aflézég:l;?zao LAWREgl(;Eg;Jm 47025 LEx|gseg'rorsué|§\5r3?511
PV - 1, 4565-
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (612) 21,0904 FAX (6148030475 it (431 8904901 FAX 859455 8850
Client American Electric Power Boring No. B-0603
Project John Amos Plant Access Road to Dewatering Island Date Started 3/8/2006
Boring Location N 540,310.5 E 1,726,267.7 Date Completed 3/8/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
ft ’ ft color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6" |REC.|RQD| W | LL | PI HCSI PPR
. . (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
vV Gray, SANDSTONE, fine grained,
- vv micaceous, faintly weathered, hard
vV
— vV
vV 58
— Vv 9.
. 7 |NQ2| 70.8-75.8 100 | 100 4
- vV
N2
— vV
865.00 | 75.8

~ BORING COMPLETED @ 75.8'

General Notes Remarks Water Level Observations
Driller Williams Immediate ft.
Rig No. At Completion ft.

After NA Hrs. NA it

Rig Type Track

Method NQ2/SS

Water used in drilling 10.8 ft.

Inspector Venu

BF = BACKFILLED NW =NO WATER

(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 1 of 3
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION

‘_ = ; g 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STEB  470-B CONWAY CT,, STE B-8
—— ¢ EPL = CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511

e - (513) 321-5816 (614)863-3113 (812) 5394300 (859) 455-8530

GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630

Client American Electric Power Boring No. B-0604
Project John Amos Plant Access Road to Dewatering Island Date Started 3/8/2006

Boring Location N 540,073.9 E 1,726,436.9 Date Completed 3/8/2006

Elevation Ref. Provided by American Electric Power Work Order No. 90979.067

ELEV. | DEPTH SAMPLE

DESCRIPTION OF MATERIALS "
ft. ft. color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/S REC.|RQD) W I LL | PI HCSI PPR

| 909.801] 0.0 | (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % % % tsf

Brown, SANDY LEAN CLAY, moist, 6-10-10
n very stiff 1 |1 8S| 0.0-15 (20) 100

5.0

904.80 | 5.0

Vv Brown, SANDSTONE, fine grained, 2 | S8 5.0-5.0 50/0 0
I vV micaceous, highly weathered, medium
Vv hard

VV1 62 1 |NQ2| 5.0-10.6 89 | 20 3

899.60 (—10.2

Vv Brown, SANDSTONE, fine to medium
~ vV grained, micaceous, slightly weathered,

L Vv medium hard
vvi 39

Vv Vertical fracture from 11.9' to 12.6'
895.70 | 141 yv v

vV Brown, SANDSTONE, fine grained,
— vV micaceous, faintly weathered, medium
Vv hard 2 |NQ2| 10.6-20.6 100 | 79 3

VY175

888.20 | 216 yvv

— vV Brown, SANDSTONE, fine to coarse
vV grained, slightly weathered, medium

~ 4 hard - hard
1 4.2

884.00 | 25.8 3 |NQ2| 20.6-30.6 0 | 98 3-4

B Vv Brown, SANDSTONE, fine grained,
Vv faintly weathered, hard

- V183

— vV

- vV
875.70 | 34.1

v v

General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After NA  Hrs. NA ft.
Method NQ2/SS Water used in drilling 5.0 ft.

BF = BACKFILLED NW = NO WATER
(Measured from ground surface)

Inspector Venu




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 2 of 3
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
—_— ] 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
EMPLOYEE £ = CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
e = (513) 321-5816 (614) 863-3113 (812) 539-4300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0604
Project John Amos Plant Access Road to Dewatering Island Date Started 3/8/2006
Boring Location N 540,073.9 E 1,726,436.9 Date Completed 3/8/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC.|RQD | W | LL | PI HCsI PPR
ft. ft. (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % 9% % | % | % tsf
vv| og Gray, SANDSTONE, fine grained, .
- Vv faintly weathered, hard (LAYER 4 |NQ2| 30.6-40.6 100 | 95 4
872.90| 369 (VY CONTINUED DESCRIPTION
B v \REPEATED)
- i Brown, SANDSTONE, fine to medium
j j grained, slightly weathered, hard
vV :
i ol 95
Vv
- vv
vV
867.40 [ 424 (v v
| Vv Gray, SANDSTONE, fine to medium
vV grained, faintly weathered, hard
L Vv
Vv
| oY 4.3
| 7Y 5 |NQ2| 40.6-50.6 0|75 4-3
863.10 | 46.7 (v v
— vV Brown, SANDSTONE, fine grained,
vV faintly weathered, medium hard
~ vV
L :j j Shale interbeds from 47.4' to 47.9' and
oo 50.1"' to 50.6
— | 66
| vv
vV
L Vv
Vv
856.50 - 53.3 [V YV -
2% Brown, SANDSTONE, fine grained,
B vV faintly weathered, hard
| vV
i 7y 6 |NQ2| 50.6-60.6 100 | 71 42
ol 95
- vV
vV
— (Vave
851.00 | 588 Vvv Vertical fracture from 56.6' to 58.2'
- = Gray, SHALE, laminated, moderately
L § 1.8 weathered, soft
849.20 | 60.6
— vv Gray, SANDSTONE, fine grained,
84780 | 620 (VY 1.4 micaceous, slightly weathered, medium
—\hard
— Gray, SHALE, laminated, slightly
weathered, medium hard
| 7 |NQ2| 60.6-70.6 100 | 66 3
B 9.3
General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After NA  Hrs. NA ft.
Method NQ2/SS Water used in drilling 5.0 ft.
Inspector Venu BF = BACKFILLED NW = NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 3 of 3
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
] 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
(513) 321-5816 (614) 863-3113 (812) 5394300 (859) 455-8530
FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0604
Project John Amos Plant Access Road to Dewatering Island Date Started 3/8/2006
Boring Location N 540,073.9 E 1,726,436.9 Date Completed 3/8/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
f ft color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/® REC.|RQD | W | LL | PI HCSI PPR
. . (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
Gray, SHALE, iaminated, slightly
838.50 - 71.3 weathered, medium hard (LAYER
CONTINUED DESCRIPTION 8 |NQ2| 70.6-72.6 100 | 100 3
837.60 | 722 |——| 0.9 \ e
83720 7248 0.4 REPEATED)
- Reddish brown and gray, SHALE,
laminated, faintly weathered, soft -
~ medium hard
— Gray, SANDSTONE, fine grained,
) micaceous, fresh, medium hard
B BORING COMPLETED @ 72.6'

General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After NA  Hrs. NA ft.
Method NQ2/SS Water used in drilling 5.0 ft.
Inspector Venu BF = BACKFILLED NW = NO WATER

(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821

LOG OF TEST BORING

Page 1 of 2

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
— ] 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
— EVPLOYEE OWNED ) CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
" (513) 321-5816 (614) 863-3113 (812) 539-4300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0605
Project John Amos Plant Access Road to Dewatering Island Date Started 3/7/2006
Boring Location N 539,810.0 E 1,726,630.7 Date Completed 3/8/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
ft. ft. color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6" |REC./RQD| W | LL | PI HCSH PPR
793701 0.0_| (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
Brown, SANDY LEAN CLAY, trace 1-1-2
L organics (roots), moist, soft 1188 | 0015 3) 100
5.0
788.70 5.0
Reddish brown, SANDY LEAN CLAY, 5-7-8
- trace rock fragments, moist, stiff 2 | 88| 5065 (15) 100
— 10.0 2210
| 3 SS | 10.0-11.5 (12) 100
778.70 | 15.0
L7850\ 152 7\ 0.2 A Gray, SHALE, laminated, moderately 4 A SS A 15.0-15.2 50/2" 100 /00 5
— v weathered, soft 1 ANQ2A 15.2-15.8 100
L vV Gray, SANDSTONE, fine grained,
j \‘j micaceous, slightly weathered, soft -
B Vv medium hard 2 |NaQ2| 15.8-20.8 100 | 94 23
L vV
2%
- Vv
vV
L v
v
N v 12.8
vV
B vy 3 [NQ2| 20.8-25.8 100 | 100 23
- vV
vV
— vV
v
~ Vv
vV
~ vV
765.70 | 28.0 yvv
vv1 10 Gray, SANDSTONE, fine grained, 4 |NQ2| 25.8-30.8 100 | 100 2-3
764.70 | 29.0 micaceous, faintly weathered, medium
VY hard
B oot Gray, SANDSTONE, medium grained
v ) , )
762.80 | 30.9 " micaceous, fresh, medium hard
L v Gray, SANDSTONE, fine to medium
AV grained, micaceous, fresh, medium hard
L vy 5 |NQ2| 30.8-34.8 100 | 93 3-4
vV
759.40 =343 vV
75890 | 348 _0.5 _ Gray, SHALE, laminated, fresh, soft
General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After NA  Hrs. NA ft.
Method NQ2/SS Water used in drilling 12.2 ft.
Inspector Venu BF = BACKFILLED NW =NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 342-4711

CTEE G

CORPORATE CENTER
611 LUNKEN PARK DRIVE
CINCINNATI, OH 45226

(513) 321-5816

Page 2 of 2

LOG OF TEST BORING

CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511

(614) 863-3113 (812) 539-4300 (859) 455-8530

GEOTECHNICAL, ENVTETAL ND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0605
Project John Amos Plant Access Road to Dewatering Island Date Started 3/7/2006
Boring Location N 539,810.0 E 1,726,630.7 Date Completed 3/8/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
ft ft color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC.|RQD | W | LL | PI HCSI PPR
. . (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
BORING COMPLETED @ 34.8'
General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After NA  Hrs. NA ft.
Method NQ2/SS Water used in drilling 12.2 ft.
Inspector Venu BF = BACKFILLED NW = NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 1 of 1
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
349 WALNUT STREET, STES  470-B CONWAY CT,, STE B-8

e — , 611 LUNKEN PARK DRIVE 790 MORRISON ROAD
" EMPLOYEE OWNED = CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
(513) 321-5816 (614) 863-3113 (812) 5394300 (859) 455-8530

GEOTECHNICAL, E;IVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0606
Project John Amos Plant Access Road to Dewatering Island Date Started 3/6/2006
Boring Location N 539,359.8 E 1,727,154.3 Date Completed 3/6/2006
Elevation Ref. Provided by American Electric Power ) Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
ft. ft. color, material description, moisture, sﬁﬁnegs/density/hardness DEPTH BLOWS/6" |REC.|RQD| W | LL | PI HCs! PPR
746301 0.0 ] (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
Brown, SANDY LEAN CLAY, trace rock 1-2-2
- fragments, moist, soft 1]8S| 0015 ) 67
5.0
74130 | 5.0
Vv Brown, SANDSTONE, fine to medium 4-7-7
L v grained, completely weathered, very soft | 2 | SS | 5.0-6.5 (14) 100
Vave
— Vave
vV
L ool 55
Vave
~ vV
(Vave
735.80 [ 105 vV : 8-12-17
L Brown, SHALE, laminated, highly 3 | SS | 10.0-11.5 (29) 100
weathered, very soft
n 45
731.30 | 15.0
Reddish brown and gray, SHALE, 9-27-36
- laminated, moderately weathered, very | 4 | SS | 15.0-16.5 63) 100
soft
B 52
726.10 |—20.2 %
; 5 A_SS A 20.0-20.2 50/0.2 100
30| 21 v+v1{ 0.8 Brown, SANDSTONE, fine grained, 80 2-3
725 0 moderately weathered, soft - medium 1_ANQ2A 20.2-20.7 100
| 23 hard
" Gray, SHALE, laminated, faintly
723.00 - 23.3 weathered, soft 2 |NQ2| 20.7-25.7 100 | 58 2
i \Vertical fracture from 21.3' to 21.5'
L Reddish brown, SHALE, faintly
weathered, soft
B 6.6
B 3 [NQ2| 25.7-30.7 94 | 72 2
716.40 | 29.9
715.60 | 30.7 § 0.8 Gray, SHALE, faintly weathered, soft
— BORING COMPLETED @ 30.7'

General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft.
Method NQ2/SS Water used in drilling 20.2 ft.
Inspector Venu BF = BACKFILLED NW = NO WATER

(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 1 of 1
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
7 9] 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
__EMPLOYEE OWNED = CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
= A 51 1 4) 863-3113 455-¢
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (13 371025 FAX (634) 863.0475 FAX (o12) 5304001 FAX (089 4550650
Client American Electric Power Boring No. B-0607
Project John Amos Plant Access Road to Dewatering Island Date Started 3/6/2006
Boring Location N 539,042.2 E1,727,354.8 Date Completed 3/6/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
ft. ft. color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/E" |REC.|RQD| W | LL | PI HCSI PPR
740.60 [ 00 | (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % A % tsf
Brown, SANDY LEAN CLAY, trace 4-2-4
— organics, trace cinders, moist, medium 1 ]18s| 0015 (6) 100
stiff
5.0
735.60 5.0
Brown, SHALE, completely weathered, 3-4-5
L very soft 2 | SS 5.0-6.5 ©) 100

5.0

730.60 | 10.0

Gray, SHALE, laminated, moderately .4 A SS )| 15.0-154

1.6 weathered, soft 1 J\NQ2, 15.5-16.0 100 0O 2

724.00 | 16.6

Reddish brown, SHALE, slightly
weathered, soft

[}N]

NQ2: 18.0-21.0 80 70 2
4.8

719.20 [~ 214

Reddish brown, SHALE, completely
- weathered, very soft 3 | S$ | 10.0-11.5
5.0
725.60 | 15.0 §

v Gray, SANDSTONE, fine grained, faintly
vV weathered, soft - medium hard
v Vv
V139 3 |NQ2| 21.0-26.0 100 | 90 2-3
v

v Vertical fracture from 24.6' to 24.3"
715.30 —25.3 vV

Gray and reddish brown, SHALE,
B 2.2 laminated, slightly weathered, soft

713.10 [ 27.5

Gray, SHALE, slightly weathered
- 1.0 Y, » slightly :
71210 " 285 | = extremely soft 4 |[NQ2| 26.0-31.0 100 | 58 3.0

B Y Gray, SANDSTONE, fine grained, fresh,
v soft - medium hard

V165

— % 5 [NQ2| 31.0-35.0 98 | 88 2-3

705.60 | 350 rvv

General Notes BORING COMPLETED @ 35.0'Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft
Method NQ2/SS Water used in drilling 15.5 ft.

BF = BACKFILLED NW =NO WATER
(Measured from ground surface)

Inspector Venu




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821

Page 1 of 9

LOG OF TEST BORING

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
- 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
WNI CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
= e = (513) 321-5816 (614) 863-3113 (812) 539-4300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0204 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0608
Project John Amos Plant Access Road to Dewatering Island Date Started 2/27/2006
Boring Location N 538,877.6  E 1,727,472.3 Date Completed 3/3/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
ft. ft. color, mate]'ial description,. moisture, stiffnes_s/density/hardness DEPTH BLOWS/6" |REC.|RQD| W | LL | PI HCs! PPR
825.90 [ 0.0 | (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
Reddish brown, LEAN CLAY with 2.2-3
— SAND, trace gravel, moist, medium stiff 1]8S] 0015 (5) 100
5.0
820.90 5.0 i
NV Brown, SANDSTONE, fine grained, 2 A SS 5.0-5.2 50/0.2 100 /400 2
- v moderately weathered, soft - medium 1 ANQ2Ap 5.2-5.8 100
v V133 hard
- vv
vV
817.60 — 8.3 %
Brown, SHALE, laminated, highly 2 |NQz| 58108 100 ] a4 &=
B weathered, soft
[— Vertical fracture from 9.2' to 9.8'
6.5
B 3 |NQ2| 10.8-15.8 100 | 10 2
811.10 | 14.8
— v Gray, SILTSTONE, moderately
| v/ | o3 Wweathered, soft
v :
808.80 | 17.1 [V 7
vV Brown, SANDSTONE, fine grained,
— vV micaceous, moderately weathered,
s medium hard - hard 4 |NQ2| 15.8-20.8 96 | 74 2-4
- v
v
— vV
v v
~ v
vv| 88
B vV
| vV
v 5 |NQ2| 20.8-25.8 100 | 90 3-4
- N High angle fracture at 23.6'
vV
- vV
800.00| 259 VY Shale layer at 25.2'
B vv{ 10 Gray, SANDSTONE, fine to medium
L2900 | 269 grained, micaceous, moderately
\weathered, medium hard
Brown, SHALE, laminated, moderately 6 |NQ2| 25.8-30.8 100 | 38 3-2
L 3.9 weathered, soft
795.10 | 30.8 §
~ vv1qo Brown, SANDSTONE, fine grained,
79390 | 32.0 pwvvyi = moderately weathered, medium hard
Gray and brown, SHALE, laminated,
— 2.4 moderately weathered, soft 7 INQ2| 30.8-35.8 100 | 54 32
791.50 [~ 344
Vv
General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft.
Method NQ2/SS Water used in drilling 5.2 ft.
Inspector  Venu/B.B. BF = BACKFILLED NW =NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

Page 2 of 9

APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING
CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
"] 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
EMPLOYEE O = CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
— S = (513) 321-5816 (614) 863-3113 (812) 5394300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0608
Project John Amos Plant Access Road to Dewatering Island Date Started 2/27/2006
Boring Location N 538,877.6 E1,727,472.3 Date Completed 3/3/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC.|RQD| W | LL | PI HCsI PPR
ft. ft. (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
v Brown, SANDSTONE, fine grained,
L v micaceous, vertical fracture from 34.8'
v vy 4.0 to 354 highly weathered, soft -
~ \‘; j medium hard (LAYER CONTINUED
TION REPEATED,
787.50 [~ 384 (VY DESCRIPTIO ) 8 [NQ2| 35.8-40.8 100 | 82 3-0
787101 38.8 [~_~4 0.4 , Gray, SILTSTONE, moderately
weathered, soft
— Gray, SHALE, laminated, slightly
| weathered, soft - extremely soft
B High angle fracture at 41.9'
B 8.6 9 |NQ2| 40.8-45.8 100 | 90 0-2
778.50 [~ 474
| Brown, CLAYSTONE, slightly
weathered, soft - extremely soft 10 |NQ2| 45.8-50.8 100 | 96 0-2
~ 34
77510 | 50.8
~ Gray, SHALE, thinly laminated, slightly
| weathered, soft
B 11 |NQ2| 50.8-55.8 100 | 84 2
B 6.6
768.50 [~ 57.4
L v Brown, SANDSTONE, fine grained,
767.40 [ 58.5 micaceous, high angle fracture at 57.5' | 12 |NQ2| 55.8-60.8 100 | 84 2-3
- vV to 57.7', moderately weathered, soft -
VY \medium hard
I v Brown, SANDSTONE, fine grained,
— vv{ 5o Mmicaceous, slightly weathered, medium
v hard
— v
vV
76220 | 637 [ 13 |NQ2| 60.8-65.8 100 | 92 3
- vV Gray, SANDSTONE, fine grained,
ATy micaceous, vertical fracture from 63.8'
— vV T to 64.1, faintly weathered, medium hard
759.80 | 66.1 e
13 Dark gray, SHALE, thinly laminated,
758.50 [~ 67.4 =| '~ faintly weathered, very soft
L Black, COAL, blocky, fresh, soft
14 |NQ2| 65.8-70.8 92 | 44 1-2
4.4
General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft
Method NQ2/SS Woater used in drilling 5.2 ft.
Inspector _ Venu/B.B. BF = BACKFILLED NW =NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 342-4711

CORPORATE CENTER
] 611 LUNKEN PARK DRIVE

(513) 321-5816

Page 3 of 9

CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8

LEXINGTON, KY 40511
(859) 455-8530

LAWRENCEBURG, IN 47025
(812) 539-4300

COLUMBUS, OH 43230
(614) 863-3113

GEOTECHNICAL, ENVIRONMENTAND 'E'ES TING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0608
Project John Amos Plant Access Road to Dewatering Island Date Started 2/27/2006
Boring Location N 538,877.6  E 1,727,472.3 Date Completed 3/3/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC.|RQD | W | LL | PI HCsI PPR
ft. ft. (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
T Black, COAL, blocky, fresh, soft
- (LAYER CONTINUED DESCRIPTION
75410 | 71.8 REPEATED)
753.10 | 72.8 1.0 Gray, SHALE, fresh, very soft
— vV Gray, SANDSTONE, fine grained, faintly 15 [NQ2| 70.8-75.8 80 | 64 1-3
L vV weathered, medium hard
vV
Vave
— ool 44
| vV
Vv
748.70 |- 772 YV
Gray, SHALE, laminated, fresh, soft -
B 2.4 medium hard 16 |NQ2| 75.8-80.8 100 | 100 3-2
746.60 — 79.3
L v Gray, SILTSTONE, fresh, medium hard
v,
- 7Y 3.0
743.60 — 823 [V ¥
B Gray, SHALE, thinly laminated, fresh,
soft - medium hard 17 |NQ2| 80.8-85.8 100 | 100 2-3
- 12.7 Vertical fractures fioiii 86.3' to 88.5' and 18 INQ2| 85.8-90.8 100 | 50 23
B 88.7'to 89.0'
B 19 |NQ2| 90.8-95.8 98 | 58 3-1
730.90 | 95.0
Reddish brown, SHALE, fresh, very soft
B 3.2
727.70 | 98.2
oo Gray, SANDSTONE, fine grained, 20 |NQ2|95.8-100.8 100 | 90 1-3
~ v slightly weathered, medium hard
vV
— vvi 3.8
vV
B vV
723.90 | 1020 yvv
% 14 Gray, SHALE, laminated, fresh, soft
72250 71034 : 21 |NQ2 [100.8-105.8 98 | 86 -1
B § 16 Reddish brown, SHALE, fresh, very soft ’ 3
720.90 | 105.0 '

General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NwW ft.
Rig Type Track After 24  Hrs. NA ft.
Method NQ2/SS Water used in drilling 5.2 ft.
Inspector _ Venu/B.B. BF = BACKFILLED NW = NO WATER

(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821

Page 4 of 9

LOG OF TEST BORING

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
7/ —_— ] 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
e EMPLOYEE OWNED_ CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
e AL (513) 321-5816 (614) 863-3113 (812) 5394300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 539-4301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0608
Project John Amos Plant Access Road to Dewatering Island Date Started 2/27/2006
Boring Location N 538,877.6 E1,727,472.3 Date Completed 3/3/2006
Elevation Ref. Provided by American Electric Power 'Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC./RQD| W | LL | PI HCS! PPR
ft. ft. (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % % % tsf
§ 16 Gray, SHALE, laminated, fresh, soft
719.30 | 106.6 '
- Reddish brown, SHALE, laminated, few
2.0 slickensided surfaces, fresh, soft - very
717.30 | 108.6 soft 22 |NQ2 [105.8-110.8 98 | 82 2-1
_ g 1o Gray, SHALE, laminated, slightly :
716.10 | 109.8 ~ __weathered, soft
v Gray, SANDSTONE, fine grained,
- :; j 2.3 micaceous, faintly weathered, medium
713.80 | 1124 v v hard
\Shale interbed at 110.9'to 111.6'
I~ Gray, SHALE, laminated, famtly 23 |NQ2[110.8-115.8 98 82 3-2
L 3.3 weathered, soft
710.50 1154
L vV Gray, SANDSTONE, fine grained, faintly
vV weathered - moderately weathered,
- v medium hard - soft
vV
L vV
vvi 6.1 24 |NQ2(115.8-120.8 100 | 44 3-2
- vV Vertical fracture from 118.6' to 120.3'
vV
— Vv
N2%
704.40 1215 (VY High angle fracture (60°) from 120.8' to
121.2'
— 1.1 \
703.30 | 122.6 g Brownish gray to gray, SHALE,
I~ g \laminated, slightly weathered, soft 25 |NQ2 [120.8-125.8 100 | 72 2.1
- : Reddish brown, SHALE, laminated,
slightly weathered, very soft
5.5
697.80 | 128.1
g Reddish brown and gray, SHALE, 26 |NQ2|125.8-130.8 98 | 82 1-0
- N moderately weathered, extremely soft -
| very soft
4.4
693.40 [ 132.5
L vv{ 4.4 Brownand gray, SANDSTONE, fine
69230 | 133.6 v | © grained, slightly weathered, medium 27 |NQ2 {130.8-135.8 100 | 88 0-3
— § hard
— . Browish gray to gray, SHALE,
laminated, moderately fractured, slightly
— weathered, soft - medium hard
| 6.9 Sandstone interbed at 135.1' to 135.8'
" Horizontal fracture at 136.1'
B Vertical fracture from 137.7' to 137.9' 28 |NQ2 135.8-140.8 100 | 54 2-3

General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft.
Method NQ2/SS Water used in drilling 5.2 ft.

Inspector  Venu/B.B.

BF = BACKFILLED NW =NO WATER

(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821

Page 5 of 9

LOG OF TEST BORING

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
A e ) 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
e e, EVPLOYEE OWNED_= CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
e (513) 321-5816 (614) 863-3113 (812) 5394300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0204 FAX (614) 863-0475 FAX (812) 539-4301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0608
Project John Amos Plant Access Road to Dewatering Island Date Started 2/27/2006
Boring Location N 538,877.6 E1,727,472.3 Date Completed 3/3/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS -
color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC.|RQD| W | LL | PI HCSI PPR
ft. ft. (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
68540 | 1405 |——
L g 4.4 Reddish brown, SHALE, laminated,
684.30 141.6 : fresh, soft
B Brown, SHALE, laminated, fresh, soft
— Vertical fracture from 142.1' to 142.2 29 | NQ2 |140.8-145.8 100 | 52 2
= 4.9
679.40 [ 146.5
L Reddish brown and gray, SHALE,
slightly weathered, very soft - soft
B 30 |NQ2 [145.8-150.8 86 | 32 1-2
B 53 30° fracture at 149.1'
674.10 | 151.8
~ Reddish brown, CLAYSTONE,
| moderately weathered, very soft
31 |NQ2|150.8-155.8 100 | 26 1-2
11.5
B No recovery from 155.8 ft to 160.8 ft 32 |NQ2 [155.8-160.8 0 0 1
- (inner barrel did not latch).
662.60 —163.3
' Brown and reddish brown, SHALE, 33 |NQ21160.8-165.8 9% | 24 12
- slightly weathered, very soft - soft
L Vertical fracture from 164.0' to 164.3'
[~ 5.3 o ' '
10° fracture at 166.0' and 166.9
657.30 | 168.6 bl 34 [NQ2[165.8-170.8 9 | 74 1-2
L g Gray and reddish brown, SHALE, thinly
= 27 laminated, slightly weathered, soft
654.60 —171.3 §
vV Gray, SANDSTONE, fine grained, fresh,
B vV medium hard - hard
| vV
vVl 4.1 35 |NQ2|[170.8-175.8 100 | 98 3-4
L N2
vV
General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft
Method NQ2/SS Water used in drilling 5.2 ft.
Inspector  Venu/B.B. BF = BACKFILLED NW =NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 342-4711

EWPLOVEE ONED e

GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921

CORPORATE CENTER
611 LUNKEN PARK DRIVE
CINCINNATI, OH 45226

(513) 321-5816
FAX (513) 321-0294

Page 6 of 9

LOG OF TEST BORING

CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
790 MORRISON ROAD 349 WALNUT STREET,STE8 ~ 470-B CONWAY CT., STE B-8
COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511

(614) 863-3113 (812) 539-4300 (859) 455-8530

FAX (614) 863-0475 FAX (812) 539-4301 FAX (859) 455-8630

Client American Electric Power Boring No. B-0608
Project John Amos Plant Access Road to Dewatering Island Date Started 2/27/2006
Boring Location N 538,877.6  E1,727,472.3 Date Completed 3/3/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/® REC.|RQD| W | LL | PI HCsI PPR
ft. ft. (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % % % tsf
650.50, _—115'4— Gray and reddish brown, SHALE,
laminated, slightly weathered, soft
— 3.2
647.30 | 178.6 Hligitv ange fractiira (60°) &t 1777 36 |NQ2|175.8-180.8 100 | 80 2.3
- vV Gray, SANDSTONE, fine grained, faintly
v v1 2o weathered, medium hard
. v High angle fracture (60°) from 178.8' to
645.10 | 180.8 v 179.1' and 179.8'to 179.9'
B Reddish brown, SHALE, laminated,
slightly weathered, soft
- 4.0
37 |NQ2|180.8-185.8 94 | 50 2-1
641.10 | 184.8
— Reddish brown, CLAYSTONE, slightly
| weathered, very soft
B 38 [ NQ2 (185.8-190.8 94 | 32 1
B 11.1
B 39 |NQ2|190.8-195.8 100 | 42 1
630.00 | 195.9
B v Gray, SANDSTONE, fine grained, faintly
L vV weathered, medium hard
vV
- vVt 41
vV 40 |NQ2 |195.8-200.8 96 | 86 3
— [Vave
625.90 | 2000 [[V%
Reddish brown, SHALE, thinly
- laminated, faintly weathered, soft
B 41 |NQ2 |200.8-205.8 100 | 96 2
| 11.4
B 42 |NQ2 [205.8-210.8 100 | 100 2
General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft
Method NQ2/SS Water used in drilling 5.2 ft.
Inspector  Venu/B.B. BF = BACKFILLED NW = NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 7 of 9
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
= ] 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
EM ED =] CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
= - = (513) 321-5816 (614) 863-3113 (812) 5394300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 539-4301 FAX (859) 455-8630
Client American Electric Power Boring No. ) B-0608
Project John Amos Plant Access Road to Dewatering Island Date Started 2/27/2006
Boring Location N 538,877.6  E 1,727,472.3 Date Completed 3/3/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
SAMPLE
ELEV. | DEPTH DESCRIPTION OF MATERIALS "
color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6 REC.|RQD| W | LL | PI PPR
ft. ft. (visual classificati i HCSI
fon unless otherwise noted) NO. |TYPE ft. (NValue) | % | % | % | % | % tsf
= Reddish brown, SHALE, thinly
614.50 211.4 laminated, faintly weathered, soft
10 8 (LAYER CONTINUED DESCRIPTION
613.70 |-212.2 S \REPEATED)
— Gray, SANDSTONE, fine grained, faintly
28 \weathered, medium hard - hard 43 |NQ2 [210.8-215.8 100 | 100 2-4
B Gray, SHALE, thinly laminated, fresh,
610.90 | 215.0 — medium hard
L Y Gray, SANDSTONE, fine grained, fresh,
vV medium hard
- v
7149 shale interbed at 216.6'to 217.4'
B vy 44 [NQ2[215.8-220.8 100 | 96 3-2

606.90 | 219.0 Vv

Reddish brown, SHALE, laminated,
— claystone interbed at 221.0" to 221.3',
37 faintly weathered, soft - medium hard

603.20 | 2227

- Reddish brown, CLAYSTONE,

slickensided surfaces, few shale 45 [NQ2 220.8-225.8 100 | 52 32
interbeds, few thin clay seams, faintly
weathered, soft

5.8

597.40 [~ 228.5 46 | NQ2 [225.8-230.8 100 | 74 2-4

- vV Gray, SANDSTONE, fine grained,
vV micaceous, medium to thinly bedded,
— vV fresh, medium hard - hard

L V185
vV 47 |NQ2 [230.8-235.8 96 | 100 3-4

588.90 | 237.0 yv v

VoY Reddish brown to gray, SILTSTONE,
— v/ very thinly bedded, clayey upper 1.5',
Yo faintly weathered, soft - medium hard 48 |NQ2[235.8-240.8 100 | 100 4-2

V156

583.30 | 242.6 |

- vV Gray, SANDSTONE, fine grained,
v medium bedded, micaceous, faintly
~ vV weathered - fresh, hard

49 |NQ2 [240.8-245.8 100 | 100 2-4

General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft
Method NQ2/SS Water used in drilling 5.2 ft.

Inspector _ Venu/B.B. BF = BACKFILLED NW =NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 342-4711 CORPORATE CENTER
g 611 LUNKEN PARK DRIVE
CINCINNATI, OH 45226
(513) 321-5816

Page 8 of 9

LOG OF TEST BORING

CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511

(614) 863-3113 (812) 539-4300 (859) 455-8530

GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513)321.0294 FAX (614) 8630475 FAX (512) 5594301 FAX (859) 455 6630
Client American Electric Power Boring No. B-0608
Project John Amos Plant Access Road to Dewatering Island Date Started 2/27/2006
Boring Location N 538,877.6 E1,727472.3 Date Completed 3/3/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
’ color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6" |REC.|RQD| W | LL | PI HCsI PPR
ft. ft. (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % | % | % tsf
v Gray, SANDSTONE, fine grained,
- vV medium bedded, micaceous, faintly
vV weathered - fresh, hard (LAYER
~ v CONTINUED DESCRIPTION
B vy REPEATED)
v 50 |NQ2 |245.8-250.8 100 | 100 4
— NE%
vV
— vV
%
~ vV
vV
— v v 1 8.9
| %
a4 51 |NQ2 |250.8-255.8 100 | 100 4
L vV
vV
- NE%
vV
- vV
N
- vV
vV
B vy 52 | NQ2 [255.8-260.8 100 | 100 4
— vV
%
— %
v
564.40 [ 2615 vV
L vV Light gray, SANDSTONE, medium to
v coarse grained, medium bedded,
— j j 3.0 conglomeratic, faintly weathered, hard 53 | NQ2 [260.8-265.8 88 | 74 42
561.40 ["264.5 [V~
- Reddish brown, CLAYSTONE,
slickensided surfaces, slightly
— weathered, soft
B 54 |NQ2 [265.8-270.8 84 | 42 2
B 55 | NQ2|270.8-275.8 100 | 20 2
- 205
B 56 | NQ2 |275.8-280.8 92 | 72 2
General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft
Method NQ2/SS Water used in drilling 5.2 ft.
Inspector _ Venu/B.B. BF = BACKFILLED NW =NO WATER
(Measured from ground surface)




H.C. NUTTING COMPANY

APPALACHIAN REGION - 912 MORRIS STREET
CHARLESTON, WV 25301 (304) 344-0821
FAX (304) 342-4711

CORPORATE CENTER
] 611 LUNKEN PARK DRIVE
CINCINNATI, OH 45226

Page 9 of 9

LOG OF TEST BORING

INDIANA REGION
349 WALNUT STREET, STE 8
LAWRENCEBURG, IN 47025

BLUEGRASS REGION
470-B CONWAY CT., STE B-8
LEXINGTON, KY 40511

CENTRAL OHIO REGION
790 MORRISON ROAD
COLUMBUS, OH 43230

3.2 weathered, soft

525.90

e = (513) 321-5816 (614) 863-3113 (812) 5394300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0608
Project John Amos Plant Access Road to Dewatering Island Date Started 2/27/2006
Boring Location N 538,877.6 E1,727,472.3 Date Completed 3/3/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
' color, material description, moisture, stiffness/density/hardness DEPTH BLOWS/6" |REC. | RQD | W | LL | PI HCs! PPR
ft. ft. (visual classification unless otherwise noted) NO. ft. (N Value) % % % % % tsf
Reddish brown, CLAYSTONE,
- slickensided surfaces, slightly
weathered, soft (LAYER CONTINUED
~ DESCRIPTION REPEATED)
B 57 280.8-285.8 90 | 82 2-3
540.90 | 285.0
v A Reddish brown to gray, SILTSTONE,
I~ v/ medium bedded, slickensided surfaces,
Ay clayey, faintly weathered, soft - medium
~ v/ hard
v/
B 7] 68 58 285.8-290.8 100 | 66 2-3
— v, \/v
e vV y
v/ N
— v
534.10 | 291.8 [v v
B N2 Gray, SANDSTONE, very fine grained,
| vV thinly bedded, faintly weathered,
j 4 medium hard - hard 59 290.8-295.8 100 | 100 3-4
v
B vvi 50
| vV
vV
- v Vv
529.10 | 296.8 V'V
B Gray to reddish brown, CLAYSTONE,
| slickensided surfaces, slightly 60 205.8-300.0 90 64 4-2

BORING COMPLETED @ 300.0'

TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. NA ft.
Method NQ2/SS Water used in drilling 5.2 ft.
Inspector  Venu/B.B. BF = BACKFILLED NW =NO WATER

(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY Page 1 of 1
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BOR'NG

CHARLESTON, WV 25301 (304) 344-0821

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
—_—— 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
L = CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
GEOTECHNICAL, ENVIRONVENTAL AND TESTING ENGINEERS SINCE 1921 FAR B3y 1m0 FAX (414) Bo0.0475 FAX 128904501 FAX (859455 6620
Client American Electric Power Boring No. B-0609
Project John Amos Plant Access Road to Dewatering Island Date Started 3/9/2006
Boring Location N 538,813.6 E 1,728,060.6 Date Completed 3/9/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
ft. ft. color, mateﬁal description,' moisture, stiﬁne;s/density/hardness DEPTH BLOWS/6" |REC.|RQD| W | LL | PI HCSI PPR
|:66 2.00 | 00 ] (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % % % tsf
Reddish brown, LEAN CLAY with 1-1-2
L SAND, moist, soft 1 SS 0.0-1.5 ®) 100
— 4.0
660.00 4.0 .
Reddish brown and brown, SANDY
— SHALE, highly weathered, soft
17-17-13
L 2 | SS 5.0-6.5 (30) 100
7.0
653.00 | 11.0 § 3 SS | 10.0-11.4 | 18-36-50/5" | 100
Brown, SANDY SHALE, laminated,
— highly weathered - moderately
26 weathered, soft
650.40 [ 136
- Reddish brown, SHALE, laminated, 1 [NQ2| 11.4-16.4 98 | 58 2-0
moderately weathered, extremely soft -
— soft
B =l o8
- 2 |NQ2| 16.4-21.4 100 | 84 2-0
B 3 [NQ2| 21.4-234 100 | 95 2-0
640.60 [~ 234
| BORING COMPLETED @ 234
General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After 24  Hrs. BF ft.
Method NQ2/SS Water used in drilling 11.4 ft.
Inspector Venu BF = BACKFILLED NW =NO WATER
(Measured from ground surface)




TEST BORING JOHN AMOS DEWATERING PLANT ACCESS ROAD.GPJ HC NUTTING.GDT 10/25/11

H.C. NUTTING COMPANY ) Page 1 of 1
APPALACHIAN REGION - 912 MORRIS STREET LOG OF TEST BORING

CHARLESTON, WV 25301 (304) 344-0821

FAX (304) 342-4711 CORPORATE CENTER CENTRAL OHIO REGION INDIANA REGION BLUEGRASS REGION
— 1 611 LUNKEN PARK DRIVE 790 MORRISON ROAD 349 WALNUT STREET, STE 8 470-B CONWAY CT., STE B-8
__ EMPLOYEE OWNED CINCINNATI, OH 45226 COLUMBUS, OH 43230 LAWRENCEBURG, IN 47025 LEXINGTON, KY 40511
- N D e E— (513) 321-5816 (614) 863-3113 (812) 539-4300 (859) 455-8530
GEOTECHNICAL, ENVIRONMENTAL AND TESTING ENGINEERS SINCE 1921 FAX (513) 321-0294 FAX (614) 863-0475 FAX (812) 5394301 FAX (859) 455-8630
Client American Electric Power Boring No. B-0610
Project John Amos Plant Access Road to Dewatering Island Date Started 3/7/2006
Boring Location N 538,986.3 E 1,728,717.8 Date Completed 3/7/2006
Elevation Ref. Provided by American Electric Power Work Order No. 90979.067
ELEV. | DEPTH DESCRIPTION OF MATERIALS SAMPLE
ft. ft. color, mateﬁal description,_ moisture, stfffne;s/density/hardness DEPTH BLOWS/6" |REC.|RQD| W | LL | PI HCsI PPR
638.20 L 0.0 | (visual classification unless otherwise noted) NO. |TYPE ft. (N Value) % % % % % tsf
Brown, SANDY LEAN CLAY, trace 1-4-5
- organics (roots), moist, medium stiff 1 Ss 0.0-1.5 9) 100
5.0
633.20 5.0
= Reddish brown, SHALE, completely 14-21-25
- weathered, very soft 2 | S8 | 5065 (46) 100
5.0
628.20 | 10.0
v Brown, SANDSTONE, fine grained, 3 A SS 4 10.0-10.4 50/5" 100
- v weakly cemented, moderately
vV weathered, soft
- N2
Vv
— v 1 [NQ2| 10.4-15.4 74 | 40 2
vV
- N
v v1 93
— NEY%
vV
~ v
vV
B vV
— vV 2 |NQ2| 15.4-20.4 100 | 72 2-1
vV
618.90 |- 19.3 V'V
g 41 Brown, SANDY SHALE, laminated,
617.80 204 " slightly weathered, very soft - soft
- oY Brown, SANDSTONE, fine grained,
N v micaceous, slightly weathered, soft
v
L vV 3 [NQ2| 20.4-25.4 92 | 54 2
V2N
— v
v
o (Vave
61210 | 261 [
Reddish brown, SHALE, slightly
— weathered, very soft - soft
- 4 |NQ2| 25.4-30.4 94 | 70 2-1
- 5.5
606.60 | 31.6 § 5 |NQ2| 30.4-32.4 100 | 100 2
605.80 - 32.4 i 0.8 Gray, SANDY SHALE, laminated, faintly
\weathered, soft
B BORING COMPLETED @ 32.4'

General Notes Remarks Water Level Observations
Driller Williams Immediate NW ft.
Rig No. At Completion NW ft.
Rig Type Track After NA  Hrs. NA ft.
Method NQ2/SS Water used in drilling 104 ft.
Inspector Venu BF = BACKFILLED NW = NO WATER

(Measured from ground surface)




A ARCADIS

Arcadis 2016
Soil Boring Logs

MW-1601 to MW-1606, SB-1601
to SB-1607



AEP - AEP.GDT - 7/19/16 15:49 - C:\\USERS\SBREWER\DOCUMENTS\AEP\AEP WINFIELD WV.GPJ

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1601 DATE_7/19/16 SHEET _1 OF 2
PROJECT _John E. Amos Plant CCR BORING START _ 4/25/16 BORING FINISH _4/26/16
COORDINATES _ N 538,186.6 E 1,731,490.3 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _ 586.5 SYSTEM HGT. RISER ABOVE GROUND _ 3.0’ DA 2"
Water Level, ft z 18.5 ! 1 DEPTH TO TOP OF WELL SCREEN _ 28.61BoTTOM _38.0
TIME WELL DEVELOPMENT _ 5/18 & 6/13/16 BACKFILL _NA
DATE 4/26/2016 FIELD PARTY _NA RIG _Diedrich
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION ,‘EG“>J N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
1 1SS| 0.0 1.5 1/2" 0 No recovery.
2 | SS 1.5 3.0 1/2" 3 Ash, fine sand, trace silt, trace medium and
_ coarse angular sand and slag, saturated, very
soft, dark grayish brown (10YR 4/2).
3 |ss| 30 | 45 1/2" 5 )
oAl CL  Clay, little silt, trace ash sand and gravel, moist,
4[SS| 45 6.0 1-2-410 ! 5 — ML _\soft, reddish brown (5YR 4/3). /
Silt, little clay, medium stiff, low plasticity, moist,
no dilatancy, dark gray (10YR 4/1).
5 [SS| 6.0 75 2-5-5/0" 13 CL - - ) - - —
Clay, little silt, medium stiff, medium plasticity,
B moist, dark yellowish brown (10YR 4/4).
6 [SS| 75 9.0 2-2-4/0" 12 |
7 [|SS| 9.0 10.5 1-1-2/0" 12 ]
| CL | Clay, little silt, trace sand, very soft, medium
10 plasticity, wet, dark yellowish brown with gray
8 |SS| 105 | 12.0 2-4-5/0" 16 oL mottling (10YR 5/1).
T Note: dark yellowish brown (10YR 4/3) with
<1mm thick black laminations from 10.5 to 10.7
- feet.
9 [SS| 12.0 | 135 4-6-9/0" 16 - - —
Clay, some silt, trace sand, stiff, low plasticity,
B moist, dark yellowish brown with dark brown and
gray (10YR 4/6).
10 [SS| 13,5 | 15.0 4-7-11/0" 14 |
11 [8SS| 15.0 | 16.5 3-5-7/0" 16 157
. . ML | Silt and very fine sand, little clay, moist, medium
4 stiff, non plastic, strong brown and gray (7.5YR
9/6).
12 [SS| 16.5 | 18.0 2-4-7/0" 16 | Note: stiff from 16.5 to 18.0 feet.
13 [SS| 18.0 | 19.5 4-4-6/0" 21 ] Y
Sand, fine grain, well sorted, angular to round little
silt and decreasing to trace at 19.0 feet, stiff, wet
14 |Ss| 195 | 21.0 3-2-1/0" 15 (7.5YR 4/6).
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ K. Eldridge
AIR HAMMER 8"




AEP - AEP.GDT - 7/19/16 15:49 - C:\\USERS\SBREWER\DOCUMENTS\AEP\AEP WINFIELD WV.GPJ

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1601 DATE _7/19/16 SHEET 2 O©OF 2
PROJECT _John E. Amos Plant CCR BORING START 4/25/16 BORING FINISH _4/26/16
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
zH & DEPTH PENETRATION ,‘Ec'_og N Tolo SOIL / ROCK = DRILLER'S
= = e} w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
Note: trace silt and clay from 19.5 to 21.0 feet.
Note: some clay from 20.7 to 20.9 feet.
15 [SS| 21.0 | 225 2-1-3/0" 17 Note: trace silt and clay from 21.0 to 22.5 feet.
16 [ SS| 225 | 24.0 2-2-3/0" 15 Note: trace silt and clay from 22.5 to 23 feet.
17 | SS| 24.0 | 255 3-4-7/0" 15
Note: <2% silt and clay, trace small black
subrounded gravel from 24.3 to 25.5 feet.
Note: black lenses 1-2 mm thick at 24.5 and 25
18 [SS| 25.5 | 27.0 3-5-6/0" 15 feet.
Note: trace small black subrounded gravel, <2%
silt and clay from 25.5 to 27 feet.
19 | SS| 27.0 | 285 3-6-13/0" 14 Note: dark brown to black horizontal lamination

20 [SS| 285 | 30.0 6-10-13/0" 13

21 |SS| 30.0 | 31.5 9-8-10/0" 20
22 |SS| 315 | 33.0 2-3-8/0" 15
23 |SS| 33.0 | 345 2-5-11/0" 7
24 |SS| 345 | 36.0 4-7-10/0" 12
25 |SS| 36.0 | 375 2-3-12/0" 2
26 [SS| 375 | 39.0 4-7-7/0" 9
27 | SS| 39.0 | 40.5 6-6-9/0" 14
28 | SS| 405 | 42.0 6-6-8/0" 14

from 26.0 to 27.0 feet.

Note: 5% silt and clay, dark yellowish brown from
27 to 27.5 feet.

Note: sand, fine grain, well sorted, loose, 2% silt
and clay, wet, strong brown, from 27.5 to 28.0
feet.

Note: lighter in color from 29.5 to 30.0 feet.

Note: <2% silt and clay from 30.0 to 31.5 feet.

Note: 2-3 mm thick laminations of gray clay from
32.5 to 32.6 feet.

Note: sand, fine to medium grain, well sorted,
loose, wet, gray, angular to round from 32.6 to
33.0 feet.

Note: 2-3 mm lamination of brown clay from 34.0
to 34.3 feet.

Note: trace coarse sand, granules of coal from
34.5 to 36.0 feet.

Note: trace coarse sand sized pieces of coal from
36.0 to 37.5 feet.

Note: trace angular fine to coarse gravel from
37.5 to 39.0 feet.

Sand, fine grained well-sorted, angular to round,
loose, grayish brown, wet (10YR 5/2).

Note: 1-2 mm thick lamination of black coal from
40.0 to 40.5 feet.
End of boring at 42.0 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1602A DATE_7/19/16 SHEET _1 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 5/25/16 BORING FINISH _5/25/16
COORDINATES _ N 537,031.1 E 1,730,894.1 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _ 598.0 SYSTEM HGT. RISER ABOVE GROUND _ 3.0’ DA 2"
Water Level, ft z 15.8 ! 1 DEPTH TO TOP OF WELL SCREEN _ 48.4' BoTTOM _58.0
TIME WELL DEVELOPMENT _ 6/14/2016 BACKFILL _NA
DATE 5/25/2016 FIELD PARTY _NA RIG _Diedrich
weel w SAMPLE STANDARD _‘IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION ,‘Ec'_pg N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
1 1SS| 0.0 1.5 Hydro-Vac 0.0 to 6.0 feet.
2 [SS| 15 3.0 1
3 |ss| 30 | 45 ]
4 |SS| 45 6.0 5
5 |SS| 6.0 7.5 4-4-3/0" 6 P GM | Small subangular gravel, some silt, trace medium
o0} - o
D sand, trace gravel, fine sand, stiff, moist, red
—0c30< brown, non plastic, no dilatancy (5YR 4/6).
6 |SS| 7.5 9.0 2-2-6/0" 0 o C>° Note: gravel clogged in shoe from 7.5 to 9.0 feet.
b3 |
0 |
. 10
7 [|SS| 9.0 10.5 4-6-7/0 13 D o
(e
g Fine sand, very uniform grain size, trace silt
(3-5%), moist, medium stiff, no dilatancy, non
8 |8S| 105 | 120 3-2-3/0" 12 plastic, moist (5YR 4/6).
Silty clay, little silt, mottled red brown/gray, stiff,
\high plasticity, no dilatancy (5YR 4/6-5YR 5/1). /|
9 |SS| 120 13.5 2-1-1/0" 0 Fine sand, very uniform grain size, trace silt
(3-5%), moist, medium stiff, no dilatancy, non
plastic, moist (5YR 4/6).
10 [SS| 13,5 | 15.0 1-1-0/0" 16
Fine sand, some silt, trace organics, roots, wood,
soft, moist, medium dilatancy, low-no plasticity
— (5YR 5/1).
11|SS| 15.0 | 165 1-1-1-0/0 16 Note: color change 5YR 3/1 at 14.5 feet. v
Note: water at 15.75 feet, very soft and rapid
. dilatancy.
12188 | 165 | 18.0 1-1-2/0 10 Note: trace organics from 16.3 to 16.5 feet.
Note: color shift 0.5-10 mm alternating laminate of
fine sand, trace silt at 16.5 feet.
13 [SS| 18.0 | 19.5 1-2-2/0" 12
Fine sand, trace silt, very soft, wet, uniform grain
size, poorly sorted, gray, trace black sand,
14 |SS| 195 | 21.0 2-2-2/0" 0 medium dilatancy, non plastic (7.5YR 5/1).
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ OH015976.0007

LOG OF BORING

AEP - AEP.GDT - 7/19/16 15:49 - C:\\USERS\SBREWER\DOCUMENTS\AEP\AEP WINFIELD WV.GPJ

COMPANY _ American Electric Power BORING NO. MW-1602A DATE _7/19/16 OF 3
PROJECT _John E. Amos Plant CCR BORING START 5/25/16 BORING FINISH _5/25/16
>
weel w SAMPLE STANDARD T o) ®
zH & DEPTH PENETRATION |§5'J>J Tolo SOIL / ROCK = DRILLER'S
= = o w
Z35| 3| INFEET | RESISTANCE 023 - 2 IDENTIFICATION = NOTES
nzl wn | [0}
FROM TO BLOWS /6" 4
Note: subrounded sandstone gravel clogged shoe
from 19.5 to 21.0 feet.
16 [ SS| 21.0 22.5 1-1-1/0" Note: very fine sand, trace silt, wet from 21.5 to
22.5 feet.
17 [ SS| 22,5 | 24.0 1-1-2/0" Note: trace (1 piece) of small subrounded gravel
in run at 16.5 feet.
18 | SS| 240 | 255 1-1-1/0" ML | Very fine sand, little silt (2%), very soft, moist-wet,
medium dilatancy, no plasticity, gray, poorly
graded (7.5YR 5/1).
19 |SS| 255 | 27.0 1-2-2/0"
Note: trace clay, low plasticity from 25.9 to 28.0
feet.
20 [SS| 27.0 | 285 1-1-1/0"
Note: clay content no longer present, no plasticity,
21| SS| 28,5 | 30.0 3-2-4/0" wet at 28.0 feet.
22 [SS| 30.0 | 315 2-3-4/0"
Note: addition of trace clay, moist, medium
stiffness from 30.4 to 31.9 feet.
23 [SS| 315 | 33.0 3-4-5/0"
Note: moist not wet, slow dilatancy from 31.9 to
33.0 feet.
24 | SS| 33.0 | 345 3-3-5/0"
ML | Very fine sand, some silt, trace (8-10%) clay, soft,
moist-wet, low-medium plasticity, slow dilatancy,
25 |SS| 345 | 36.0 3-3-4/0" gray, grains of micah/muscovite visible (7.5YR
ML | 51),
Very fine sand, little silt (2%), very soft, moist-wet,
2% |ss| 360 | 375 2.3-4/0" medium dilatancy, no plasticity, gray, poorly
graded (7.5YR 5/1).
Note: 3-5 mm laminate of fine sand in shoe, silt,
trace frequency at 34.8 feet.
27 |SS| 375 | 39.0 2-2-4/0" Note: trace amounts of clay, low plasticity from
37.5 to 38.7 feet.
28 [ SS| 39.0 | 40.5 2-2-3/0"
2.2l SW| Fine sand, trace silt (10%), very soft, wet,
29 | SS| 40.5 | 42.0 2-2-2/0" medium-rapid dilatancy, no plasticity, gray,
muscovite grains visible (7.5YR 5/1).
Note: 5-10 mm laminations of silt rich deposits,
30 | ss | 420 435 1-1-3/0" fine sand with little silt (25%) at 41.0 feet.
Note: wet from 42.0 to 43.5 feet.
31 [SS| 43.5 | 45.0 3-14-14/0"
2.2f SW| Fine sand with little subangular to angular small
sandstone gravel, trace silt (5%), wet, stiff, no
32 1ss| 450 46.5 6-7-11/0" dilatancy, non plastic, sandstone, fine sand clast
size (7.5YR 5/1).

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1602A DATE _7/19/16 SHEET 3 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 5/25/16 BORING FINISH _5/25/16
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
zH & DEPTH PENETRATION ,‘Ec'_Du>J N Tolo SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
SO Note: less sandstone gravel, trace (5-8%), very
33 | SS| 465 | 48.0 10-10-13/0" 13 alat wet, rapid dilatancy from 46.0 to 46.5 feet.
Fine sand, trace silt, uniform sand grain size, soft,
wet, rapid dilatancy, no plasticity, gray (7.5YR
34 |SS| 48.0 | 495 8-9-13/0" | 9.5 5/1).

Note: 3-4 mm bands/laminate of black sand,
same grain size, trace frequency from 48.0 to
49.5 feet.

35 |SS| 49.5 51.0 6-5-10/0" 125 Note: 1" black bank/lamination of black material

(small gravel to fine sand in size) within band
there is no regular material at 49.5 feet.

Note: slight color shift (7.5YR 5/2), silt (3-5%)
contains dispersed in run, black material in trace
amounts 3-5% from 51.0 to 52.5 feet.

36 |SS| 51.0 | 52.5 14-11-7/0" 10

37 |SS| 525 | 54.0 6-5-6/0" 7

38 |SS| 54.0 | 555 4-7-8/0" 9
Note: laminae 2-3mm of black sand (fine size)
present from 54.5 to 55.7 feet.

39 [SS| 555 | 57.0 7-8-10/0" 9.5

40 ([SS | 57.0 | 58.5 6-8-14-3/0" 14 Note: trace amounts (3%) of small angular

sandstone gravel from 57.0 to 58.5 feet.

41 |SS| 58.5 | 60.0 9-10-23/0" 7

Weathered sandstone.

End of boring at 60 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1603A DATE_7/19/16 SHEET _1 OF 2
PROJECT _John E. Amos Plant CCR BORING START _ 5/23/16 BORING FINISH _5/24/16
COORDINATES _ N 538,963.7 E 1,729,315.5 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _ 584.1 SYSTEM HGT. RISER ABOVE GROUND _ 3.0’ DA 2"
Water Level, ft z 19.1 ! 1 DEPTH TO TOP OF WELL SCREEN _ 38.0' BoTTOM _43.0
TIME WELL DEVELOPMENT _ 6/14/2016 BACKFILL _NA
DATE 5/24/2016 FIELD PARTY _NA RIG _Diedrich
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ”
ZH & DEPTH PENETRATION |<£(|_DU>J N Tolo SOIL / ROCK = DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
1 1SS| 0.0 1.5 Hydrovac from 0.0 to 6.0 feet. Fill materials, large
cobbles to small gravel, limestone.
2 |SS| 15 3.0 1
3 |ss| 30 | 45 ]
4 |SS| 45 6.0 5—
5 |SS| 6.0 7.5 5-3-3/0" 7 CL | Clay with little silt, soft, high plasticity, moist, gray
(7YR 4/1), no dilatancy.
N Note: sandstone plug from sluff in shoe for first
6 lss| 75 9.0 3.2-3/0" 45 | 1/2 of run (6.0 to 7.5 and 7.5 to 9.0 feet).
7 |SS| 9.0 10.5 2-2-2/0" 9 ] Note: gray (7YR 4/1) mottling, trace (1%) grains
of medium to coarse sand.
10 —
8 |SS| 10.5 | 12.0 2-1-2/0" 20 1
9 |SS| 120 | 135 1-1-1/0" 22 ]
.22l SW | Sand, medium to fine with little silt, soft, wet, gray
hesese (10YR 4/1), rapid dilatancy, no plasticity, trace
. :::": amounts of oxidized mudstone.
1018S)| 135 | 150 1-1-1/0 12 - ML | Silt with trace clay, medium plasticity, very
uniform, moist gray (10YR 4/1), trace organics
15 — (wood, organics, roots), soft, dilatancy.
11 |SS| 15.0 | 16.5 3-1-1/0" 15
] Note: little clay from 16.0 to 16.5 feet.
12 |SS| 16.5 | 18.0 1-2-2/0" 10 1
13 |SS| 18.0 | 19.5 1-1-2/0" 15 ]
. AVA
.22l SW | Fine sand, little silt, well sorted, poorly graded,
14 |SS| 195 | 21.0 2-2-2/0" 15.5 1T | soft, wet, gray, uniform, grain size, trace oxidized
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1603A DATE _7/19/16 SHEET 2 O©OF 2
PROJECT _John E. Amos Plant CCR BORING START 5/23/16 BORING FINISH _5/24/16
weel w SAMPLE STANDARD _,IE RQD DEPTH |0 ®
zH & DEPTH PENETRATION ,‘EG“>J N E ol o SOIL / ROCK = DRILLER'S
== = O o w
5| | INFEET | RESISTANCE OfFiol o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
sandstone pieces.
Note: water at 19.1 feet.
15 [SS| 21.0 | 225 1-1-2/0" 13 Silt with little clay, medium plasticity, moist, stiff,
no diltancy, trace root structures.
T SM | | Silt with little clay, medium plasticity, moist, stiff,
16 | sSs| 225 | 24.0 4-4-6/0" 22 no diltancy, trace root structures.
7 Fine sand with some silt, trace medium sand, wet,
soft, non plastic, rapid dilatancy, trace amounts of
17 1ss| 240 | 255 4-3-6/0" 22 black/oxidized material, coarse sand sized
’ ’ subangular.
Weathered sandstone, small gravel sized, angular
18 1ss| 255 | 270 2.2.2/0" 7 clasts wﬁh fine sand with sc.)me silt, stiff, moist,
wet, no dilatancy, non plastic.
- Note: yellow (2.5Y 6/6) fine sand seam at 26.7
19 [SS| 27.0 | 28.5 1-2-2/0" 10
feet.
] - ML Note: oxidized sandstone, angular, small gravel,
20 |SS| 28,5 | 30.0 3-3-4/0" 17.5 \wet from 28.0 to 28.2 feet. /
T Silt with little clay, stiff, moist, no dilatancy,
moderate plasticity, uniform texture.
21|1SS| 30.0 | 315 4-5-6/0" 20 30 7
Weathered sandstone, small angular gravel with
22 |SS| 315 | 33.0 2-3-4/0" 16 little fine sane, little silt, wet, no dilatancy, no
plasticity, well graded, stiff.
Sandy silt, some fine sand, wet, stiff, trace
23 |SS| 33.0 | 345 2-2-3/0" 23 amount of clay, low to no plasticity, slow dilatancy.
Silty sand, fine with some silt, wet, fast dilatancy,
very soft, poorly graded, very uniform, grain size,
24 |ss| 345 | 36.0 2.2.5/0" 21 some 1-2" bands of more silt, rich sediment, these
are slightly stiff and more moist/wet.
Silt with trace clay, trace fine sand bands (some
25 |ss| 360 | 375 3-1-5/0" 22 7] 30%) of more clay rich sediment 1/2 to 1" thick
’ ’ laminae, moist, moderately stiff, no dilatancy,
B medium plasticity.
26 |SS| 375 | 39.0 3-6-6/0" 14 | Note: trace fine sand, wet (saturated) at 38.3 with
2" band of fine sand with trace silt.
Weathered sandstone, small, angular gravel with
27 1ss| 39.0 | 405 3-5-5/0" 14 trace silt, little fine sand, trace coarse sand, stiff,
wet, non plastic, no dilatancy.
Note: trace small oxizided gravel at 39.0 feet.
28 [ SS| 405 | 42.0 3-5-5/0" 14 Note: some fine sand and trace oxidized sand
veins at 40.5 feet.
29 | SS| 42.0 | 435 4-7-44/0" 14
Weathered sandstone (fairly competent) dry with
30 |SS| 435 | 450 50-3/0" 15 some moisture (localized).
End of boring at 45.0 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1604 DATE_7/19/16 SHEET _1 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 5/5/16 BORING FINISH _5/6/16
COORDINATES _ N 539,459.6 E 1,729,931.7 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _ 586.0 SYSTEM HGT. RISER ABOVE GROUND _ 3.0’ DA 2"
Water Level, ft z 18.8 ! 1 DEPTH TO TOP OF WELL SCREEN _ 33.9' BOoTTOM _43.5
TIME WELL DEVELOPMENT _5/18/2016 BACKFILL _NA
DATE 5/6/2016 FIELD PARTY _NA RIG _Diedrich
weel w SAMPLE STANDARD _‘IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION ,‘Ec'_og N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
1 1SS| 0.0 1.5 1-0-0/0" 0 No recovery, rock (limestone), clogged shoe.
2 | SS 1.5 3.0 1-1-1/0" 5 P J GM | Silty gravel and sand, silt some fine sand, little
_3° G small subangular gravel, soft, wet, slow dilatancy,
CDD( non plastic, brown, trace organics and root fibers.
-0
3 [SS| 3.0 45 1-1-1/0" 5 0C>°
DA o
4 |SS| 45 6.0 2-2-3/0" 115 ML | Silt with fine sand, very fine sand, soft, moist, no
5 diltancy, moderate plasticity, brown (10YR 4/4),
uniform texture, trace small black sand inclusions
5|ss| 60 | 75 2-3-5/0" 16 i (1 mm).
6 |SS| 75 9.0 3-4-6/0" 15.5 | Note: more stiff, trace root fibers, trace small (2-3
mm) areas of gray (10YR 4/4) coloration from 7.5
10 9.0 feet.
7 |SS| 9.0 10.5 3-4-4/0" 0 ] Note: sandstone (very fine grain) clogged shoe on
run from 9.0 to 10.5 feet, subangular medium
10 gravel size.
8 [SS| 105 | 12.0 3-4-6/0" 16.5 1
ML | Silty sand, fine, little silt, stiff, uneven distribution
. of sand, moist, no diltancy, non plastic, gray
9 [SS| 12.0 | 135 9-15-13/0 18 \brown (10YR 4/2). /_
n Ash mixture (small black gravel
ML inclusions-angular).
10188 | 135 | 150 | 57-1000" | 11.5 ] Silt with very fine sand, little very fine sand, stiff,
red brown (5YR 4/3), no dillatancy, no to low
15 — plasticity.
11 [8SS| 15.0 | 16.5 5-8-14/0" 12
N Platy mudstone, interbedded with silt and very fine
12|ss| 165 | 180 | 5880" | 15 sand.
1 Silty sand, fine, little to trace silt, very soft, moist,
non plastic, brown, gray (2.5Y 4/2), no dilatancy,
. trace small, soft, sandstone, rounded gravel.
13 [SS| 18.0 | 19.5 4-4-5/0" 13
AVA
- Note: water at 18.75 feet, rapid dilatancy.
14 [ SS| 195 | 21.0 5-7-11/0" 19
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"




AEP - AEP.GDT - 7/19/16 15:49 - C:\\USERS\SBREWER\DOCUMENTS\AEP\AEP WINFIELD WV.GPJ

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1604 DATE_7/19/16 SHEET _2 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 5/5/16 BORING FINISH _5/6/16
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
zH & DEPTH PENETRATION ,‘EG“>J N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
Note: color change to 7.5YR 4/2 at 19.9 feet.
. - Note: oxidation/iron staining, color change to
15185 210 | 225 | 3-4-50" 1165 7.5YR 5/8 at 20.7 feet.
16 [ SS| 225 | 24.0 3-7-10/0" 17 1
Poorly graded sand, fine, trace silt (5-8%), very
17 lss| 240 | 255 5.6-9/0" 155 soft, rapid dilatancy, brown, no plasticity, poorly
graded.
25 — Note: 0.2' layer of silt with fine sand at 24.7 feet.
Note: color change to 7.5YR 5/8 at 24.8 feet.
18 |8S| 255 | 27.0 9-7-6/0" 12 Note: heaving sand at 25.5 feet.
19 |ss| 270 | 285 3-4-4/0" 15.5 Note: small (1mm) layers of black sand (2 layers)
at 26.9 feet.
Note: contains trace small (5mm) layers of sandy
silt, color change to 7.5YR 4/3 from 27.0 to 28.5
20 [SS| 28.5 | 30.0 2-2-1/0" 19 foet
Note: black material from 28.8 to 28.9 feet.
30 Note: band of oxidation/iron staining at 29.25 feet,
21 |SS| 300 | 315 1-2-3/0" 11.5 0.4' thick, 7.5YR 5/8.
Note: 0.3' band of 10YR 6/6 coloration at 31.0
22 |SS| 315 | 33.0 3-2-3/0" 15 feet.
23 |SS| 33.0 | 345 3-3-4/0" 16 Note: colored bands (5-10mm) 7.5YR 4/1 at 33.0
feet.
24 | SS| 345 | 36.0 3-4-10/0" 10 Note: very soft, very wet, trace silt (3-5%) at 34.5
35— feet.
25 |8S| 36.0 | 37.5 4-5-8/0" 12 Note: slightly stiff, 3% silt, very poorly graded, well
sorted from 36.0 to 37.5 feet.
26 |SS| 375 | 39.0 4-5-6/0" 11.5 Note: trace angular sandstone, small gravel (one
clast per 18"), slight stiff, 3% silt from 37.5 to 39.0
feet.
27 | SS| 39.0 | 405 7-10-11/0" 17 Note: color grey 1 5G-/1, poorly cemented (3-5%
silt) from 39.0 to 40.5 feet.
40 —
28 [ SS | 40.5 | 42.0 5-6-8/0" 12.5
29 | SS| 42.0 | 43.5 7-11-10/0" 7.5 Note: trace silt (3-4%) from 42.0 from 43.5 feet.
Note: rock stuck in shoe (sandstone) at 42.5 feet.
30 | SS| 435 | 450 6-5-4/0" 14.5 Note: 10mm thick bands of higher concentration
of silt and little amount of silt, 25% of run at 43.5
feet.
. 45 —
31 |SS| 450 | 46.5 3-5-8/0 16

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1604 DATE _7/19/16 SHEET 3 OF 3
PROJECT __John E. Amos Plant CCR BORING START 5/5/16 BORING FINISH _5/6/16
wel w SAMPLE STANDARD _‘IE RQD| peptH |0 "
Ul 7 DEPTH PENETRATION |<_<(|—DIJ>J N Tolo SOIL / ROCK - DRILLER'S
= = (@] Ll
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz|n - FEET |O

FROM TO BLOWS /6" 74

End of boring at 46.5 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1605 DATE_7/19/16 SHEET _1 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 4/29/16 BORING FINISH _5/2/16
COORDINATES _ N 540,038.8 E 1,731,401.7 PIEZOMETER TYPE __ NA WELL TYPE _NA
GROUND ELEVATION _ 583.4 SYSTEM HGT. RISER ABOVE GROUND _ 3.0’ DA 2"
Water Level, ft z 18.0 ! 1 DEPTH TO TOP OF WELL SCREEN _ 26.3' BOTTOM _41.0
TIME WELL DEVELOPMENT _5/18/2016 BACKFILL _NA
DATE 5/2/2016 FIELD PARTY _NA RIG _Diedrich
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION |<£(|_DU>J N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
1 (SS| 0.0 1.5 0-1-0/0" 4 Sandy silt, little fine sand, trace coarse sand,
moist, soft, no dilatancy, low plasticity, 2.5YR 4/6.
2 |SS| 15 3.0 1-0-0/0" 2 Note: trace amounts of small angular limestone
gravel (roadbed) from 1.5 to 3.0 feet.
3 |SS| 3.0 4.5 1-0-0/0" 55 Note: wet, slightly stick from 3.0 to 4.5 feet.
4 |SS| 45 6.0 2-2-4/0" 55
5 [SS| 6.0 75 5-11-8/0" 12.5
Note: at 6.75 feet rock fragment stuck in spoon,
. from 6.0 to 6.76 wet, from 6.76 to 7.5 dry.
6 |SS| 75 9.0 4-5-7/0 7.5 Note; trace small rounded gravel (3%) from 7.0 to
7.5 feet.
Note: root structures (2-3%) from 7.3 to 9.0 feet.
7 |SS| 9.0 10.5 2-3-6/0" 13 Note: little small gravel from 7.9 to 9.0 feet.
\Note: sandstone lodged in spoon at 8.8 feet. /1
Silt, trace medium sand, little fine sand, stiff,
8 |ss| 105 | 12.0 3-4-6/0" 16.5 brown, moist, no dilatancy, 10YR 3/1.
. ML | Silt, very fine sand, stiff, moist, grey mottling
m o i i
9 lss!| 120 | 135 2-4-7/0" 135 (3%), non plastic, no dilatancy 2.5Y 5/6.
] Note: slightly more stiff from 13.0 to 13.5 feet.
10 [ SS| 135 15.0 5-5-7/0" 19 | Note: higher silt concentration, little amount of
very fine sand (20%).
11 [ SS| 15.0 16.5 2-2-3/0" 17 15 ML | Silt, little fine sand (25%), moderate stiff, moist,
low plasticity, 2.5Y 5/6.
7] Note: moisture increases from 15.0 to 16.5 feet.
12 | SS| 16.5 | 18.0 2-1-3/0" 21.5 Note: 2" thick layers of higher dilatancy, silt
7 concentration more stiff, less moisture (40% of
total run) from 16.5 to 18.0 feet. v
13 | SS| 18.0 19.5 1-2-2/0" 14 ] Note: wet, medium dilatancy, very soft, no water
in spoon from 18.0 to 19.5 feet.
7] Note: water at 18.0 feet.
14 [ SS| 195 | 21.0 2-1-2/0" 16.5 A%
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"




AEP - AEP.GDT - 7/19/16 15:49 - C:\\USERS\SBREWER\DOCUMENTS\AEP\AEP WINFIELD WV.GPJ

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1605 DATE _7/19/16 SHEET 2 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 4/29/16 BORING FINISH _5/2/16
weel w SAMPLE STANDARD _‘IE RQD| pepTH o) ®
zH & DEPTH PENETRATION ,‘EG“>J N Tolo SOIL / ROCK = DRILLER'S
= = o w
23| 3| INFEET | RESISTANCE OZ8) oy =2 2 IDENTIFICATION 2 NOTES
nz o —u FEET |O
FROM TO BLOWS /6" 4
Sandy silt with some fine sand, wet, soft, rapid
dilatancy, low plasticity, high quantity of water in
15 |SS| 21.0 | 225 1-2-2/0" 16 spoon, 2.5Y 5/6.
16 | SS| 225 | 24.0 1-2-2/0" 15.5
Note: saturated, slightly less silt and more sand,
17 | SS| 240 | 255 3-4-9/0" 12 \very soft from 23.5 to 24.0 feet. /1
Silty sand, fine sand, trace silt (10%), very soft,
wet, rapid dilatancy, non plastic, poorly graded,
18 | SS 255 27.0 2-5-6/0" 115 2.5Y 5/6. Rock Iodged into shoe at 25.5 feet.
Chert fractures, no cleavage, angular, all fresh
breaks from split spoon. Chalky inclusions.
191ss!| 270 | 285 4.5.9/0° 12 Heaving sand encountered at 25.5 feet.
’ ’ ~ Poorly graded fine sand, trace (3%) silt, very soft,
brown, wet, non plastic, rapid dilatancy, poorly
graded, 2.5Y 5/6.
20 | SS| 285 | 30.0 4-7-7/0" 16.5 Note: trace 5mm layers of black sand from 28.5 to
30.0 feet.
21 [S8SS| 30.0 | 315 4-5-8/0" 16
Note: 2.5" band of silty sand, wet, stiff to
moderately stiff, fine sand, little silt at 30.4 feet.
A A Note: 5mm layers of black sand (trace amounts)
22188\ 315 | 330 3-4-4/0 18 from 30.8 to 31.5 feet.
Note: oxidation/iron staining, 5YR 5/8 at 32.6 feet.
23 |SS| 33.0 | 345 4-3-6/0" 16 Note: color change at 32.8 feet 5Y 5/1.
Note: very abrupt and clear color shift to Gley 1
4N at 33.3 feet.
24 | SS| 34.5 | 36.0 4-5-6/0" 16.5
Note: color change to 7.5YR 4/1 at 35.25 feet.
25 [8S| 36.0 | 37.5 6-3-6/0" 10.5
Note: 2-3" trace/little amounts of black material in
2 bands at 36.8 feet.
26 |ss| 37.5 | 39.0 2340  [125 mm bands & ee
Note: little black material, slightly more stiff, 10YR
2/1 at 38.2 feet.
27 | SS| 39.0 | 405 3-3-2/0" 14 Note: color change at 38.5 feet to 10YR 5/8.
28 | SS | 40.5 | 42.0 6-2-6/0" 17 Poorly graded, fine sand, trace to little silt
(10-12%), very soft, wet, brown, no plasticity,
rapid dilatancy. Note: sand grain size slightly
29 |ss| 420 | 435 10-6-7/0" | 24 larger at 40.5 feet.
Note: trace silt from 42.0 to 43.5 feet.
Note: angular piece of sandstone matching sand
30 |SS| 435 | 450 5-3-4/0" 3 in color, small gravel size at 43.0 feet.
Note: heaving sand encountered at 43.5 feet.
- Note: pieces of platy mudstone within sand in
31|SS| 450 46.5 8-4-6/0 10 shoe, small gravel sized, very soft rock,
subangular at 44.7 feet.

Continued Next Page
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JOB NUMBER

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

OH015976.0007

COMPANY _ American Electric Power
PROJECT __John E. Amos Plant CCR

BORING NO. MW-1605 DATE _7/19/16 SHEET 3 OF 3

BORING START 4/29/16 BORING FINISH _5/2/16

weel w SAMPLE STANDARD _‘IE RQD| pepTH o) ®
zH & DEPTH PENETRATION ,‘EG“>J N Tolo SOIL / ROCK = DRILLER'S
== = [®) o w
$5S| 5| INFEET | RESISTANCE OZx of =2 2 IDENTIFICATION 2 NOTES
nz o —u FEET |O
FROM TO BLOWS /6" 4
Note: color change to 7.5YR 4/1 at 45.0 feet.
32 |SS| 465 | 48.0 2-6-8/0" 115 Note: 2" band of silt with very fine sand layered
50/50.
Note: heaving sand encountered at 46.5 feet.
33 |ss| 480 | 495 6-5-7/0" 145 Note: trace small gravel, subangular from 47.8 to
48.0 feet.
Note: 0.5mm seam of black material, coarse to
34 | SS | 495 51.0 4-7-10/0" 20 fine sand size and slight color change from 48.0

10 49.0 feet.
Note: well graded, little rounded small gravel from

50.4 to 51.0 feet.
End of boring at 51.0 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1606 DATE _7/19/16 SHEET 1 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 5/2/16 BORING FINISH _5/3/16
COORDINATES __ N 539,197.0 E 1,731,559.3 PIEZOMETER TYPE __ NA WELL TYPE _OW
GROUND ELEVATION _ 580.8 SYSTEM HGT. RISER ABOVE GROUND _ 3.0 DIA 2"
Water Level, ft z 12.0 ! 1 DEPTH TO TOP OF WELL SCREEN _ 24.32B0TTOM _39.0
TIME WELL DEVELOPMENT _ NA BACKFILL _NA
DATE 5/3/2016 FIELD PARTY _ NA RIG _Diedrich
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION |<£(|_DU>J N Tolo SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
1 1SS| 0.0 1.5 1-0-0/0" 0 No recovery.
2 | SS 1.5 3.0 1-0-0/0" 4 ML | Note: grade is sandy silt, topsoail, silt, trace fine
7 sand, trace medium sand, root structures (5%),
soft, low plasticity, no dilatancy, moist, brown
3 |SS| 3.0 4.5 2 N (5YR 3/1). o
Note: only recovery is inside shoe from 3.0 to 4.5
B feet.
4 |SS| 45 6.0 9-10-14/0" 0 Note: rock lodged in shoe, sandstone, no recovery
5 from 4.5 to 6.0 feet.
5 |SS| 6.0 7.5 8-9-7/0" 6.5 ML | Silt, trace fine sand, brown, moist, moderate
plasticity, no dilatancy, soft, very uniform texture
N (10YR 4/4).
6 |SS| 7.5 9.0 2-2-4/0" 15
Some fine sand, trace medium sand, soft, moist,
no dilatancy, low plasticity, root structures (3%)
7 |SS| 9.0 10.5 4-4-7/0" 17 (10YR 3/3).
Silt, some fine sand, stiff, moist, low plasticity, no
dilatancy (10YR 3/3).
8 |ss| 105 12.0 1-1-2/0" 21 Fineis:emd, !ittle silt, .soft, moist, no dilatancy, no
plasticity, higher moisture content at bottom of
10.5 feet (10YR 5/6).
AVA
9 |[SS| 12.0 | 135 2-2-3/0" 22 Note: wet, very soft from 12 to 13.5 feet.
Note: water at 12.0 feet.
10 [SS| 13.5 | 15.0 2-2-3/0" 22
11 [SS| 15.0 | 16.5 2-1-3/0" 14
12 | SS| 16.5 | 18.0 3-5-4/0" 14 Note: very soft from 16.5 to 18 feet. Slight color
shift to 10YR 4/6 at 16.7 feet.
13 [SS| 18.0 | 195 5-4-7/0" 14 Note: heaving sand encountered at 18 feet.
Flushed with water, not enough to push down
added mud.
14 [SS| 19.5 | 21.0 5-7-10/0" 12
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1606 DATE _7/19/16 SHEET 2 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 5/2/16 BORING FINISH _5/3/16
weel w SAMPLE STANDARD _,IE RQD DEPTH |0 ®
zH & DEPTH PENETRATION ,‘EG“>J N E ol o SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
Note: band of black/dark brown and, 1 cm thick
(5Y 3/2), trace silt, same characteristics.
15 |8S| 21.0 | 225 5-8-10/0" 13 Note: same band of dark brown/black sand, trace
silt from 21.0 to 21.1 feet. Color change to 7.5YR
5/6 with band layers of 5YR 5/3 (25%) heavily
16 [ SS| 225 | 24.0 5-10-13/0" 13 oxidized.
Note: abrupt color change to 10YR 6/6 at 23.7
17 | SS| 24.0 | 255 7-10-13/0" 12.5 feet.
Note: slight shift in color, back to 7.5YR 5/8
oxidized slightly paler at 25.5 feet (10YR 6/6).
18 [SS| 25.5 | 27.0 3-8-8/0" 10
Note: color change to 10YR 4/8, trace silt at 26.5
19 [SS| 27.0 | 28.5 3-3-6/0" 1 \feet. /_
Silty sand, fine sand, trace silt, trace medium
sand, little medium sand size subangular bits of
201|ss| 285 30.0 6-4-4/0" 125 black material (coal 15%), wet, soft-medium stiff,
no dilatancy, no plasticity, gray, small bands of
oxidation (5 mm) (5Y 5/1).
21|1SS| 30.0 | 315 7-3-3/0" 17.5 Note: slightly darker coloration, no oxidation
coloration, trace amounts of medium sand sized
coal fragments from 30 to 31.5 feet.
22 |SS| 315 33.0 9-7-7/0" 17 Poorly graded sand, fine sand, little medium sand,
subangular, trace silt (3%), gray, wet, no
dilatancy, soft, no plasticity (5Y 5/1).
23 |SS| 33.0 | 345 4-3-3/0" 15.5
Poorly graded sand, fine sand, trace silt (3%),
soft, wet, no plasticity, no dilatancy, red-gray
24 |ss| 345 | 360 | 3350 |135 (7.5YR 5/3).
25 |SS| 36.0 | 375 2-3-3/0" 13.5
26 [ SS| 375 | 39.0 2-3-6/0" 18 Note: 5 mm bands of trace medium sand with fine
sand from 37.5 to 39.0 feet.
27 | SS| 39.0 | 405 4-4-6/0" 10
Note: 10 mm band of black sand at 39.9 feet.
28 | SS| 40.5 | 420 4-7-8/0" 13 Note: red streak on side of spoon (10YR 4/6), very
fine sand from 40.5 to 42.0 feet.
29 | SS| 42.0 | 435 3-4-5/0" 12.5 Note: trace medium sand (5-7%), slight color
change to 10YR 5/8 from 42.8 to 43.5 feet.
30 |SS| 435 | 450 3-3-6/0" 13.5
Note: 0.3" layer of little amount of coal bits
- ranging in size from fine to coarse, fine-little
31|8S| 450 | 46.5 3-4-9/0 16 medium coarse sand at 44.25 feet.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. MW-1606 DATE_7/19/16 SHEET _3 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 5/2/16 BORING FINISH _5/3/16
weel w SAMPLE STANDARD _‘IE RQD| pepTH o) ”
zH & DEPTH PENETRATION ,‘Ec'_og N Tolo SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
32 |ss| 465 | 48.0 12-19-22/0" | 11.5 o eje sw | \Note: trace rounded small gravel at 46.4 feet. /1
07070 Well graded sand, fine sand, little medium sand,
2ece?l SW | trace coarse sand, little small rounded gravel, wet,
33 |ss| 480 | 495 50-4/0" 0 SO soft, non plastic, no dilatancy.
N Well graded sand, fine sand, trace medium sand,
beoese trace coarse sand (5Y 5/1), little angular to
34 lss| 495 | 515 50-2/0" 0 O subangular small gravel sized pieces of sandstone

(Gley 1 5/N) and mudstone (2.5YR 3/6).
Note: nothing in shoe or spoon, likely a medium to
large cobble from 48.0 to 49.5 feet.

End of boring at 49.7 feet due to refusal.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1601 DATE _7/19/16 SHEET 1 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/25/16 BORING FINISH _4/26/16
COORDINATES PIEZOMETER TYPE _ NA WELL TYPE _NA
GROUND ELEVATION SYSTEM HGT. RISER ABOVE GROUND _ NA DIA _NA
Water Level, ft z 9.0 ! 1 DEPTH TO TOP OF WELL SCREEN NA BoTTOM _NA
TIVE WELL DEVELOPMENT _ NA BACKFILL _Sandpack/Grout
DATE 4/26/2016 FIELD PARTY _NA RIG Hollow Stem Auger 2
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION |<£(|_DU>J N Tolo SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
1 (SS| 0.0 1.5 1-0-0/0" 0.2 Ash, fine sand, trace medium angular sand,
greenish gray, moist, very soft, no dilatancy,
N moderate plasticity (Gley 1 5/N).
2 |SS| 15 3.0 1-1-0/0" 0.2
- Note: trace organics, root fibers from 1.8 to 3.0
feet.
3 |SS| 3.0 4.5 5-5-10/0" 1.1 CL | Clay, little silt, trace medium sand sized coal and
ash bits (angular) very stiff, moist, greenish gray,
7] no dilatancy, low placticity (Gley 1 5/N).
5 |SS| 45 6.0 14-9-10/0" 1.3 Ash, some fine sand, trace medium subangular
5 — sand, very stiff, moist, greenish gray, no dilatancy,
low plasticity (Gley 1 5/N).
6 1SS| 60 75 5-7-5/0" 0.1 Note: addition of organics, root fibers and trace
n coarse sand-subangular from 6.2 to 7.5 feet.
7 |SS| 75 9.0 5-3-3/0" 0.8 | Ash, some fine sand, trace medium subangular
sand, soft, trace silt, moist, slow dilatancy (Gley 1
5/N). v
8 [SS| 9.0 10.5 2-2-2/0" 0.7 ] Note: saturation encountered from 9.0 to 10.5 -
feet.
10 —
9 |SS| 105 12.0 2-2-3/0" 0.8 Note: small-medium sand, pieces of brick from
7 10.5 to 12.0 feet.
10 [SS| 12.0 | 135 3-3-5/0" 0.7 ]
Note: layer of finer material, some fine sand
11 [SS| 13.5 | 15.0 6-9-10/0" 0.7 N (70%), little medium sand (15%), little silt (25%)
from 13.1 to 13.5 feet.
Note: laminae/layers of black "bottom ash" admist
" 15 ray ash 0.75/1.0 cm spacing (approximatel
12 [SS| 150 | 165 5-5-7/0 0.9 gray pacing (app! y)
0.25 cm thick.
13 [SS| 16.5 | 18.0 6-9-10/0" 1.1 1
14 | SS| 18.0 | 195 8-10-9/0" 0.9 ]
15 [SS| 19.5 | 21.0 7-8-9/0" 1 Note: black layers are not present from 19.5 to
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w 8ﬁ§mg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1601 DATE _7/19/16 SHEET 2 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/25/16 BORING FINISH _4/26/16
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
zH & DEPTH PENETRATION |<£(|_DU>J N Tolo SOIL / ROCK = DRILLER'S
= = e} w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
21.0 feet.
16 [SS| 21.0 | 225 4-8-5/0" 1.1
17 [ SS| 22,5 | 24.0 5-2-1/0" 0.8
18 [SS| 24.0 | 255 2-2-3/0" 0.9 ML | Silt, some clay, soft, medium sized pieces of
muscovite, brown-gray, moist, dilatancy, high
25 — plasticity, uniform texture (Gley 1 6/N).
19 [SS| 25,5 | 27.0 0 No recovery.
20 |SS| 27.0 28.5 1-1-0/0" 1.4 Medium sand, some fine sand, trace silt,
moderate dilatancy, low plasticity, moist, very soft
(Gley 1 5/N.
21 |SS| 28,5 | 30.0 1-1-5/0" 1
22 |SS| 30.0 | 315 2-3-3/0" 1.3
23 |SS| 315 | 33.0 3-4-6/0" 1.1
24 | SS| 33.0 | 345 9-2-1/0" 0.9
25 |SS| 345 36.0 2-3-3/0" 1.73 Medium sand, subangular, trace fine sand, trace
silt, brown, wet, rapid dilatancy, low plasticity, very
soft (7.5YR 4/2).
26 |SS| 36.0 | 375 4-5-5/0" 1.55
Note: higher concentration of silt (15%) from 36.8
27 | ss| 37.5 | 39.0 225" |1.45 0 37.1 feet.
Silt, trace fine sand, trace medium angular sand,
\Iittle organics, root fibers, bits of wood (0.25 - 0.75 /
28 | SS| 39.0 | 40.5 3-2-6/0" 1.25 cm) (7.5YR 4/2).
Medium sand, subangular, trace fine sand, trace
silt, brown, wet, rapid dilatancy, low plasticity, very
29 [ss| 405 | 42,0 37:9/0" |1.25 Soft (7.5YR 4/2). , ,
Note: layer of silt, trace fine sand, very uniform
from 39.3 to 39.5 feet.
Note: stiff from 40.5 to 42.0 feet.
30 | SS| 42.0 | 435 7-8-10/0" | 0.95 Note: trace subrounded gravel (small) from 41.7
t0 42.0 feet.
Note: medium gravel, piece plugged shoe briefly
31|SS| 435 | 450 6-6-6/0" at 43.0 feet.
32 |SS| 45.0 | 465 3-6-9/0" 17 Note: brown laminae/layers at 45.0 feet.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1601 DATE _7/19/16 SHEET 3 OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/25/16 BORING FINISH _4/26/16
weel w SAMPLE STANDARD JIE RQD| pepTH |0 ”
Ful 4 DEPTH PENETRATION ggg N Tolo SOIL / ROCK - DRILLER'S
= = (@] Ll
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz|n - FEET |O
FROM TO BLOWS / 6" [i4
33 |SS| 465 | 48.0 6-7-11/0" 14.5 :
9 Note: color change to Gley 1 5/N at 46.8 feet.
34 | SS| 48.0 | 495 5-7-6/0" 16.25 I;
35[SS| 495 | 51.0 3-6-5/0" 0 50 — ;A:j. SW | No recovery.
ek
ol -9,
Folrals

36 |SS| 51.0 | 52.5 3-5-14/0" 16.25

°

SW | Medium sand, little fine sand, soft, wet, no
plasticity, no dilatancy, gray, sand, subangular
(Gley 1 5/104).

«2{ SW| Medium sand, little fine sand, subangular, little

coarse subangular sand, trace subrounded small
oo SW \gravel, well graded (Gley 1 5/GN).

o o

37 | SS| 525 | 54.0 10-17-17/0" 6
38 |SS| 53.0 | 54.5 20-20-38/0" 15

o o

Note: more small gravel (litle) from 53.0 to 54.5

0000000 olooo s

00060000 0lo o o o o
o o

40 (85| 85.0 | 56.5 | 1840-50-4/0" (10.5 X subangular, wet, soft, low plasticity, no dilatancy,
gray (Gley 1 5/GN).

39 [SS| 54.5 | 56.0 20-20-38/0" 15
55 —k.2e2 SW Y/Iedium sand, some fine sand, trace coarse sand,
Y/Iedium sand, little coarse sand, trace small

subangular gravel, trace medium subangular
gravel, soft, trace fine sand (Gley 5/N).

\Weathered sandstone, moist, very stiff, no

plasticity, no dilatancy, uniform texture, gray
mottling throughout (10R 3/6).

End of boring at 57.5 feet.

J e s S S|
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1602 DATE_7/19/16 SHEET _1 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 4/26/16 BORING FINISH _4/27/16
COORDINATES PIEZOMETER TYPE __ NA WELL TYPE _NA
GROUND ELEVATION SYSTEM HGT. RISER ABOVE GROUND __NA DIA _NA
Water Level, ft z ! 1 DEPTH TO TOP OF WELL SCREEN _NA BOTTOM _NA
TIME WELL DEVELOPMENT _ NA BACKFILL _NA
DATE FIELD PARTY _NA RIG _Hollow Stem Auger 2"
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION ,‘Ec'_og N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
1 (SS| 0.0 1.5 1-0-0/0" 1 Ash, fine sand, little medium sand, some silt, very
soft, moist, gray (Gley 1 6/N) no plasticity, no
N dilatancy.
2 | SS 1.5 3.0 1-0-0/0" 2 Ash, fine sand, some silt, trace medium sand,
_ trace coarse sand, subangular, moist, gray (Gley
1 6/N), low plasticity, no dilatancy.
3 [SS| 3.0 45 1-1-0/0" 15 ]
Note: little wood pieces 0.50-1.0cm in size, trace
7 amounts rounded small gravel from 3.4 to 4.5
4 |ss| 45 | 60 3-3-6/0" | 145 feet.
Silt, little fine sand, trace medium subangular
sand, brown (2.5Y 3/3), medium stiffness, no
.\ plasticity, moist, well graded.
5 (88| 60 7.5 2-3-4/0 125 Note: color change to 10YR 5/6, from 6.0 to 7.5
feet.
6 |SS| 7.5 9.0 2-3-5/0" 12 Note: micaceous from 7.5 to 9.0 feet.
Note: hardness change from 7.7 to 8.7 feet.
7 [|SS| 9.0 10.5 3-5-9/0" 14
Note: stiff, gray mottling (Gley 1 7/N) from 9.3 to
12.0 feet.
8 [SS| 105 | 12.0 3-6-8/0" 14
Note: trace amounts of organics/roots from 11.3
9 |ss| 120 | 135 | 3570 | 16 to12.0 feet.
Note: interbedded layers of silty clay, grey (10YR
5/6), stiff, moist from 12.3 to 13.5 feet.
10 [SS| 13.5 | 15.0 2-3-7/0" 15 Note: no grey mottling from 13.5 to 15.0 feet.
11 [ SS| 15.0 16.5 3-4-5/0" 18 Fine sand, little silt, trace medium sand, soft,
brown, moist, low plasticity, no dilatancy.
12 | SS| 16.5 | 18.0 3-3-3/0" 24 Note: uniform texture, poorly graded, well sorted
from 16.5 to 18.0 feet.
13 [SS| 18.0 | 19.5 2-2-2/0" 18
14 [ SS| 195 | 21.0 2-2-2/0" 20
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"
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AEP CIVIL ENGINEERING LABORATORY

JOBNUMBER _ OH015976.0007

LOG OF BORING
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COMPANY _ American Electric Power BORING NO. SB-1602 DATE _7/19/16 OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/26/16 BORING FINISH _4/27/16
>
weel w SAMPLE STANDARD T o) ®
zH & DEPTH PENETRATION |§5'J>J E ol o SOIL / ROCK = DRILLER'S
== = O o w
<3| x| NFEET | RESISTANCE O - 2 IDENTIFICATION = NOTES
nzl wn | [0}
FROM TO BLOWS/ 6" x
Fine sand, some silt, very soft, wet, rapid
dilatancy, brown (10YR 4/6), no plasticity.
15|8S| 21.0 | 225 1-1-1/0" Note: silt (30%), very wet, very soft from 21.0 to
22.5 feet.
16 | SS| 225 | 24.0 1-1-1/0" Fine sand, some silt, very wet, very soft.
17 | SS| 24.0 | 255 3-2-4/0"
Fine sand, trace silt, soft, brown (10YR 4/6), rapid
dilatancy, no plasticity, wet, silt ~10%.
18 [SS| 25,5 | 27.0 4-4-7/0" Note: heaving sand encountered (1' up auger) at
25.5 feet, trace medium sand subrounded from
25.8 to 26.4 feet.
19SS | 270 | 285 9-11-12/0" Fine sand, little subangular medium sand, trace
coarse sand, silt 5%, soft, wet, no plasticity.
20 | SS| 28.5 30.0 6-7-11/0" Note: small laminate of fine sand only, 1-1.5 cm
thick from 28.5 to 30.0 feet.
21 | SS| 30.0 31.5 5-6-16/0" Note: fine medium sand, trace coarse sand from
30.0 to 39.0 feet.
22 |SS| 315 | 33.0 10-12-9/0"
Note: color change to 10YR 4/6 at 32.1 feet.
23 |SS| 33.0 | 345 3-3-8/0"
Note: black staining present, piece of sandstone
24 | SS| 345 | 36.0 8-7-5/0" was lodged in shoe from 34.1 to 34.5 feet.
Note: 0.5-1.5 cm layers of black staining present,
very wet from 34.5 to 35.8 feet.
25 |SS| 36.0 | 375 4-5-12/0"
Note: color change to 5YR 5/8 from 36.5 to 37.5
feeet.
26 | SS| 37.5 | 39.0 6-7-8/0"
27 | SS | 39.0 40.5 5-3-5/0" Fine sand, trace medium sand, trace silt, wet,
soft, no plasticity, rapid dilatancy, piece of
sandstone in shoe.
28 |ss| 405 | 420 7-7-6/0" Note: color change to Gley1 6/N at 39.7 feet.
29 | SS| 42.0 | 435 3-3-7/0"
Note: color change to 2.5Y 4/2 from 42.3 to 43.5
feet.
30 1SS 435 | 450 3-4-5/0" 2| SW| Fine sand, trace medium sand, trace silt, wet,
soft, no plasticity, no dilatancy, trace very coarse
sand, subangular.
31 1SS | 45.0 46.5 5-1-5/0" < ASWI Fine sand, trace medium sand, trace silt, trace
subangular coarse sand, wet, slow dilatancy, soft,

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1602 DATE _7/19/16 SHEET 3 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/26/16 BORING FINISH _4/27/16
weel w SAMPLE STANDARD _‘IE RQD| pepTH o) ®
zH & DEPTH PENETRATION ,‘Ec'_og N Tolo SOIL / ROCK = DRILLER'S
= = o w
23| 3| INFEET | RESISTANCE OZ8) oy =2 2 IDENTIFICATION 2 NOTES
nz o —u FEET |O
FROM TO BLOWS /6" 4
SO brown gray (7YR 5/2), no plasticity.
32 |SS| 465 | 48.0 4-3-4/0" 20 000
Fine sand, trace medium sand, trace silt, wet,
soft, rapid dilatancy, brown gray (7YR 5/2).
33 [SS| 48.0 | 495 7-5-7/0" 22
. Note: black laminated/stained sand layers
34 |SS| 495 | 51.0 8-7-10/0 18 0.25-0.5 cm in thickiness from 49.2 to 49.5 feet.
Note: black mottling (7YR 5/2) from 49.5 to 51.0
feet.
35|SS| 51.0 | 525 8-7-9/0" 16 Note: color change to 10YR 5/3 at 51.0 feet.
36 | SS| 52.5 | 54.0 7-9-12/0" 19 . . .
371ss| 530 | 545 4-4-9/0" 15 Fine sand, trace medium sand, trace silt, trace

coarse sand, trace small subangular gravel, brown
(10YR 5/3), soft, well graded, wet, no plasticity,
rapid dilatancy. /

Fine sand, trace silt, trace medium sand, wet,

38 |SS| 545 | 56.0 9-11-16/0" 18

39 |SS| 850 | 56.5 4-23-28/0" 14 soft, poorly graded, no plasticity, moderate

dilatancy, brown (10YR 5/3).

Fine sand, trace medium sand, little subangular,
small gravel, wet, soft, rapid dilatancy, no
plasticity, brown (10YR 5/3), well graded.

40 | SS| 57.5 59.0 12-58-4/0" 6 Note: trace silt from 57.3 to 58.4 feet.

Red and gray (10YR 3/4) weathered mudstone,
weathered. Weathered gray (Gley1 6/N)
sandstone at 59.5 feet.




AEP - AEP.GDT - 7/19/16 15:50 - C:\USERS\SBREWER\DOCUMENTS\AEP\AEP WINFIELD WV.GPJ

JOB NUMBER

OH015976.0007

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

COMPANY _ American Electric Power

BORING NO. SB-1603

DATE _7/19/16

SHEET 1 OF 3

PROJECT _John E. Amos Plant CCR BORING START 4/27/16 BORING FINISH _4/28/16
COORDINATES PIEZOMETER TYPE _ NA WELL TYPE _NA
GROUND ELEVATION SYSTEM HGT. RISER ABOVE GROUND _ NA DIA _NA
Water Level, ft z ! 1 DEPTH TO TOP OF WELL SCREEN NA BoTTOM _NA
TIME WELL DEVELOPMENT _ NA BACKFILL _NA
DATE FIELD PARTY _NA RIG _Hollow Stem Auger 2"
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION |<£(|_DU>J N Tolo SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
1 (SS| 0.0 1.5 1-1-1/0" 6.5 Ash, fine sand, trace medium sand, little silt, soft,
moist, non sticky, gray, no dilatancy, no plasticity,
N Gley 1 4/N.
2 |SS| 15 3.0 1-0-0/0" 3.5 Note: some inclusions of brown sand in small
1 spots (medium) 5Y 5/4 from 1.5 to 3.0 feet.
3 |SS| 3.0 4.5 1-2-3/0" 14 ]
Silt, some fine sand, little medium sand,
subangular, soft, brown, no dilatancy, moist,
4 |ss| 45 6.0 2.1-2/0" 15.5 medium plasticity 5Y 4/4.
Silt, fine sand, little silt, trace medium sand,
brown, soft, moist, no dilatancy, low plasticity, 5Y
5 (ss| 60 | 75 3-2-4/0" 14 4/a.
Silt, fine sand, some silt, brown, soft, moist, no
diltancy, moderate plasticity, 5Y 4/4.
6 |SS| 7.5 9.0 3-4-5/0" 15.5 Note: color change to 2.5Y 5/6, gray fine sand
seams (5%) from 7.5 to 9.8 feet.
7 |SS| 9.0 10.5 3-3-5/0" 17
Silt, little fine sand, brown, grey mottling, trace
N root fibers/organics, soft, moist, gray, medium
8 |SS| 105 | 120 44710 i \plasticity, no dilatancy, 2.5Y 5/6.
Silty sand, fine sand, some silt, veins of oxidation,
. black veins (5%), soft, brown, moist, no diltancy,
9 |8S| 120 | 135 3-5-8/0 17 moderate plasticity, 2.5Y 5/6.
10 [SS| 13.5 | 15.0 3-4-7/0"
11 [ SS| 15.0 16.5 3-4-5/0" 16.5 Fine sand, little silt, soft, veins of oxidized sand/silt
(5%), gray, no dilatancy, moderate plasticity, trace
black sand (5%), 2.5Y 4/3. Note: bottom 0.1' was
121ss!| 165 | 18.0 2.3-3/0" 17 wet. Note: 10YR 3/2 band, approximately 2" thick
at 21.9 feet.
13 | SS| 18.0 19.5 2-2-4/0" 16.5 Note: medium dilatancy, more moisture from 18.0
to 19.5 feet.
14 [SS| 19.5 | 21.0 2-2-3/0" 18
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1603 DATE_7/19/16 SHEET _2 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 4/27/16 BORING FINISH _4/28/16
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
zH & DEPTH PENETRATION |<£(|_DU>J N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
16 [ SS| 21.0 | 225 4-5-6/0" 21
Fine sand, little silt, medium stiff, grey, slow
dilatancy, moderate plasticity, 7.5YR 5/2.
17 | SS| 225 | 240 3-2-3/0" 16 Note: 10YR 3/2 band approximately 2" thick at
21.9 feet.
18 [ SS| 24.0 255 3-3-9/0" 22 Note: no oxidation indicators, wet, very soft, color
change to 10YR 5/4 at 24.0 feet.
19188 | 255 | 27.0 3-3-5/0 18 Fine sand, trace silt, trace medium subangular
sand, medium stiff, wet, black, 0.50-0.25 cm
veins, medium dilatancy, low plasticity,
20 [SS| 27.0 | 28.5 2-2-6/0" 13 interbedded layers 1-3 cm containing little silt,
10YR 5/4.
21 |SS| 285 | 30.0 5-7-10/0" 15 Note: heaving sand at 28.5 feet.
22 |SS| 30.0 | 315 4-8-9/0" 13
23 [SS| 315 | 33.0 3-4-9/0" 17
Note: seams of black sand 0.5-1 cm thick from
32.1 to 33.0 feet.
24 1SS | 33.0 | 345 10-9-15/0" 14 Note: color band (oxidized) 7YR 5/8 from 33.1 to
33.3 feet.
25 |SS| 345 | 36.0 6-9-9/0" 13
Note: oxidized color change 7YR 5/8 at 35.25 feet.
26 |SS| 36.0 | 375 5-5-7/0" 17
27 |SS| 37.5 | 39.0 4-4-6/0" 14
Note: color change to 7YR 4/2 at 38.7 feet.
28 | SS| 39.0 | 40.5 3-4-6/0" 15
Note: 0.75" layer of weathered shale encountered,
slight color shift 7YR 4/1 at 39.7 feet.
29 | SS| 405 | 420 6-6-11/0 6 Note: piece of sandstone lodged in shoe and
another small gravel sized piece at 40.6 feet.
30 |SS| 420 | 435 7-8-11/0" 11
31 |SS| 435 | 45.0 5-6-9/0" 11.5
32 |SS| 45.0 46.5 3-6-9/0" 18 Silty sand, fine sand, little medium sand, trace silt,
very soft, wet, no dilatancy, no plasticity, 1 cm

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY __American Electric Power BORING NO. SB-1603 DATE _7/19/16 SHEET 3 OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/27/16 BORING FINISH _4/28/16
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ”
zH & DEPTH PENETRATION ,‘Ec'_Du>J N Tolo SOIL / ROCK = DRILLER'S
= = (@] w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS /6" o
L bands of higher concentrations of medium sand,
33 |SS| 465 | 48.0 5-7-9/0" 17 gray brown 10YR 4/1.
Note: trace rounded small gravel from 46.5 to
47 .2 feet.
34 | SS| 48.0 | 495 6-5-6/0" 19
35| SS| 49.5 51.0 4-6-8/0" 10 Note: trace coarse sand, subrounded from 49.5 to
51.0 feet.
36 [|SS| 51.0 | 525 3-4-8/0" 12
37 | SS| 525 54.0 5-6-9/0" 13 Note: black/stained sand in end of shoe at 52.5
feet.
38 | SS| 54.0 | 55.5 7-10-12/0" 125

Well graded sand, fine sand, some medium sand,
little coarse subangular sand, little small
subrounded gravel, soft, no dilatancy, no plasticity,
\10YR 4/1.

Weathered mudstone with small gravel sized

pieces of gray sandstone (trace amount), Gley 1
6/N.

39 |SS| 555 | 57.0 11-13-10/0" 14

40 | SS| 57.0 | 58.5 16-50-4/0" 10.5

41 |SS| 585 | 67.5 50-2/3" 5.5

End of boring at 59 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1604 DATE _7/19/16 SHEET 1 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/28/16 BORING FINISH _4/29/16
COORDINATES PIEZOMETER TYPE _ NA WELL TYPE _NA
GROUND ELEVATION SYSTEM HGT. RISER ABOVE GROUND _ NA DIA _NA
Water Level, ft z 105 ! 1 DEPTH TO TOP OF WELL SCREEN NA BoTTOM _NA
TIME WELL DEVELOPMENT _ NA BACKFILL _NA
DATE 4/29/2016 FIELD PARTY _NA RIG Hollow Stem Auger 2
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION |<£(|_DU>J N Tolo SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
1 (SS| 0.0 1.5 2 Ash, fine sand, some silt, trace small angular
gravel, soft, moist, no dilatancy, low plasticity, gray
N (Gley 1 5/N).
2 |SS| 15 3.0 1-1-0/0" 4 1
3 |SS| 3.0 4.5 1-1-0/0" 3 ] Note: no angular gravel present from 3 to 4.5 feet.
4 |SS| 45 6.0 2-4-8/0" 13.5 ML | Silt, trace fine sand, trace coarse subangular sand
5 (3%), brown, stiff, moist, no dilatancy, low
plasticity, sandstone chunk in shoe (2.5Y 4/3).
5 |SS| 6.0 7.5 8-14-15/0" 16.5 ]
— Ash, fine sand, trace medium sand, little silt, soft,
rey, no dilatancy, low plasticity, moist (Gley 1
6 |SS| 7.5 9.0 6-8-15/0" 12 i g/N);. Y P y (Gley
. Note: concentrated area of fine sand and silt from
7 |SS| 9.0 10.5 4-6-7/0" 14.5 8.7 t0 8.9 feet.
10 — Note: wet, slow dilatancy at 9.3 feet.
AVA
8 [SS| 10.5 | 12.0 2-3-4/0" 13.5 Note: wet from 10.5 to 12 feet. -
] Note: water at 10.5 feet.
9 [SS| 12.0 | 135 3-2-2/0" 16.5 ]
10 [ SS| 135 15.0 1-1-2/0" 19.5 | Note: black angular bottom ash, trace amount,
coarse sand to small gravel size subangular to
angular from 13.5 to 14.7 feet.
11 [ SS| 15.0 16.5 9-3-2/0" 14 15 Ash, fine sand, little silt, trace medium sand, trace
angular coarse sand, wet, gray, soft, moderate
7] dilatancy, low plasticity (Gley 1 5/N).
12 | SS| 16.5 | 18.0 2-1-2/0" 24 | Note: coarse sand (3%) from 16.5 to 18 feet.
13 [SS| 18.0 | 195 2-1-1/0" 20 ]
14 | SS| 195 | 21.0 1-1-1/0" 215 Note: trace silt present, moderate stiffness from
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w 8ﬁ§mg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1604 DATE _7/19/16 SHEET 2 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/28/16 BORING FINISH _4/29/16
weel w SAMPLE STANDARD _,IE RQD DEPTH |0 ®
zH & DEPTH PENETRATION g(l—p'-'; N E ol o SOIL / ROCK = DRILLER'S
= = e} w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
19.5 to 21 feet.
16 [SS| 21.0 | 225 3-1-1/0" 22 ] Note: very wet and slightly less angular coarse
sand (bottom ash) 3-5% from 21 to 22.5 feet.
17 [ SS| 22,5 | 24.0 4-1-1/0" 24 1
18 |SS| 24.0 | 255 2-3-5/0" 21 ] Note: moderate stiffness from 24 to 25.4 feet.
25 —
19 ss| 255 | 27.0 3-6-4/0" 12 Note: color change to Gley 1 2.5/10GY at 25.4
N feet.
\Note: heaving sand encountered at 25.5 feet. /—
20 |ss| 270 28.5 3.3-2/0" 165 Fine sand, little mediL.Jm sand, trace cc?arse
angular sand, trace silt, soft, wet, no dilatancy, no
plasticity (Gley 1 5/10Y).
Note: trace angular-subangular small gravel (Gley
21| SS| 285 | 30.0 2-1-2/0 16 1 4/5G 2) from 26.5 to 26.8 feet.
Note: no coarse sand and little silt, stiff from 27.3
to 28.7 feet.
22 | SS| 30.0 31.5 1-1-2/0" 0 Silty sand, fine sand, trace medium sand, trace
silt, medium stiff, wet, rapid dilatancy, brown gray
(5Y 4/3).
23 |ss| 315 | 330 1-2-3/0" 12 Note: no recovery from 30 to 31.5 feet.
Note: little silt from 31.5 to 31.7 feet.
Note: color change to 2.5Y 5/4 from 32.1 to 32.9
feet.
24 | SS| 33.0 | 345 2-1-1/0" 10
Fine sand, little silt, soft, very wet, rapid dilatancy,
25 |SS| 345 | 36.0 2-3-4/0" 10.5 moderate plasticty, brown gray (5Y 4/3).
26 |SS| 36.0 | 375 3-2-9/0" 15
Note: trace medium sand from 36.9 to 37.4 feet.
27 | SS| 37.5 | 39.0 6-8-6/0" 12.5
28 | SS| 39.0 40.5 7-8-6/0" 14.5 Fine sand, trace silt, soft, rapid dilatancy, wet,
low-moderate plasticity, gray, poorly graded (5Y
4/3).
29 |ss| 405 | 420 5.6-6/0" 5 Note: end of boring at 45.0 feet on 4/28/2016.
30 | SS| 42.0 | 435 2-2-6/0" 18
31|SS| 435 | 450 5-3-5/0" 16
32 |SS| 45.0 46.5 5-5-7/0" 16.5 Fine sand, trace medium sand, trace siilt, medium
stiff, wet, rapid dilatancy, moderate plasticity, gray

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1604 DATE _7/19/16 SHEET 3 OF 3
PROJECT __John E. Amos Plant CCR BORING START 4/28/16 BORING FINISH _4/29/16

weel w SAMPLE STANDARD JIE RQD| pepTH |0 ”

Ful 4 DEPTH PENETRATION ggg N Tolo SOIL / ROCK - DRILLER'S
= = (e} w

25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o - FEET |O

FROM TO BLOWS / 6" [i4
L (5Y 4/3).
33 |SS| 465 | 48.0 2-6-13/0" 15.5
34 | SS| 48.0 | 495 6-6-14/0" 11
Note: no medium sand, 0.5 cm black sand veins
at 48.7 feet.

35(SS| 495 | 51.0 9-10-9/0" 12

36 |SS| 51.0 | 52.5 2-2-3/0" 22

37 | SS| 525 | 54.0 3-3-10/0" 22

38 |SS| 54.0 | 55.5 19-26-28/0" | 17.5

55

°.*.°l SW | Fine sand, little medium sand, trace coarse

39 |SS| 55,5 | 57.0 9-11-21/0" 2 se2o2l SW | | angular sand, trace (sandstone), small gravel,
e subrounded, few layers of sandstone 2-3 cm,
ot0re sandstone (Gley 1 6N).
40 |ss| 570 | 585 | 9-30-50-3/0" 17 7] :Z:Z: Fine sand, trace (sandstone), small subrounded
20t gravel, little silt, moist, soft to medium stiff, low
Terece plasticity, no dilatancy (5Y 4/3).
, Note: weathered sandstone, little small
4118S) 585 | 67.5 | 9-30-50-3/0 35 ] \subrounded gravel from 57.4 to 58.4 feet. /
End of boring at 58.4 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1605 DATE_7/19/16 SHEET _1 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 4/29/16 BORING FINISH _5/2/16
COORDINATES PIEZOMETER TYPE __ NA WELL TYPE _NA
GROUND ELEVATION SYSTEM HGT. RISER ABOVE GROUND __NA DIA _NA
Water Level, ft z 17.8 ! 1 DEPTH TO TOP OF WELL SCREEN _NA BOTTOM _NA
TIME WELL DEVELOPMENT _ NA BACKFILL _NA
DATE 5/2/2016 FIELD PARTY _NA RIG Hollow Stem Auger 2
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION ,‘Ec'_og N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
1 (SS| 0.0 1.5 Sandy silt, little fine sand, trace medium sand,
moist, wet, very soft, brown, no dilatancy (7YR
5/6).
2 |SS| 15 3.0 1-1-0/0" 3 Note: trace coarse angular sand, very wet from
1.5 to 3.0 feet.
3 |SS| 3.0 4.5 1-1-2/0" 7.5 Road base fill, limestone, small/medium gravel
(7YR 4/6).
Silt, some fine sand, moist, medium stiff,
4 |SS| 45 6.0 6-6-8/0" 11.5 brow/dark brown, no dilatancy, low plasticity (7YR
4/6).
Note: layer of black/dark brown 7YR from 4.2 to
5|ss| 60 | 75 8-4-2/0" 12 4.4 feet.
Note: color change to gray at 5.5 feet.
Silt, trace fine sand, stiff, low plasticity, no
dilatancy, gray mottling, moist (7YR 4/6).
6 [SS| 75 9.0 3-7-9/0" 14.5
7188| 90 105 8-6-9/0" 2 Note: color shift to 2.54 at 9.22 feet and gray fine
sand veins (5%).
8 [SS| 105 | 12.0 2-3-5/0" 15
9 |[SS| 12.0 | 135 3-4-5/0" 21 Note: lower recovery, rock jammed shoe from
12.0 to 13.5 feet.
10 [SS| 13,5 | 15.0 3-3-4/0" 1.5
Note: higher moisture content from 14.5 to 15.0
feet.
11 [ SS| 15.0 16.5 5-2-3/0" 10 Silt, trace fine sand, stiff, brown, moist, low
plasticity, no dilatancy ((Gley 1 4/10Y).
7] Note: color change to 10YR 5/6, higher moisture
121ss!| 165 | 18.0 3.2-3/0" 18 content and little fine sand from 15.6 to 15.9 feet.
AVA
13 |ss| 180 195 2-2-2/0" 18 - Note: wet at 17.75 feet.
14 [ SS| 195 | 21.0 4-2-2/0" 14.5 AR
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ T. Runge
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1605 DATE _7/19/16 SHEET 2 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/29/16 BORING FINISH _5/2/16
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
zH & DEPTH PENETRATION ,‘Ec'_og N Tolo SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
Fine sand, trace medium sand, trace silt (10%),
soft, wet, rapid dilanacy, no plasticity (10YR 5/6).
15 [SS| 21.0 | 225 6-4-3/0" 12
Note: slightly more silt (15%) from 21.7 to 22.0
feet.
16 [SS| 22,5 | 24.0 5-5-5/0" 10.5
17 | SS| 24.0 255 4-4-5/0" 8 Note: low recovery due to rock stuck in shoe,
sandstone (cobble size) from 24.0 to 25.0 feet.
18 [SS| 25,5 | 27.0 10-8-10/0" 3 Note: color change to 10YR 3/2 from 25.5 to 26.7

19 | SS| 27.0 | 285 9-13-15/0" 15

20 [SS| 285 | 30.0 5-8-10/0" 7
21 |SS| 30.0 | 31.5 8-9-9/0" 24
22 |SS| 315 | 33.0 6-5-8/0" 16
23 |SS| 33.0 | 345 9-6-7/0" 12
24 |SS| 345 | 36.0 6-5-6/0" 24
25 |SS| 36.0 | 375 6-3-4/0" 7.5
26 [SS| 375 | 39.0 2-3-4/0" 215
27 | SS| 39.0 | 40.5 2-4-5/0" 8
28 | SS| 405 | 42.0 4-3-5/0" 1"
29 | SS| 420 | 435 3-4-6/0" 16

30 [SS| 435 | 45.0 10-3-5/0" 10.5

31 |SS| 450 | 46.5 4-5-6/0" 10

feet.

Note: color change to 10YR 5/8 from 26.7 to 27.0
feet.
Note: color change to 10YR 6/8 from 27.2 to 28.0
feet.

Note: color change to 5YR 5/8 from 30.0 to 31.6
feet.

Note: color change to 5Y 5/2 from 31.6 to 33.0
feet.

Fine sand, trace silt, trace medium sand, wet,
brown/tan/gray, soft, rapid dilatancy, no plasticity.

Note: heaving sand encountered at 34.5 feet.

Note: color shift to 10YR 4/3 at 36.0 feet.

Note: slight color shift to 10YR 4/4 at 42.0 feet.
Note: end of boring at 42.0 feet 4/29/2016.

Fine sand, trace silt, trace medium sand (1 to
3%), wet, brown/gray, soft to medium stiff, rapid

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1605 DATE _7/19/16 SHEET 3 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/29/16 BORING FINISH _5/2/16
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
zH & DEPTH PENETRATION ,‘Ec'_og N Tolo SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
dilatancy, no plasticity (10YR 4/3).
32 | SS| 46.5 | 48.0 8-4-6/0" 17 Note: color change to 10YR 5/1 from 46.5 to 48.0
feet.
33 |SS| 48.0 | 495 2-3-4/0" 10.5
Note: little black pieces of medium size sand,
angular coal from 48.7 to 49.4 feet.
34 |SS| 495 | 51.0 3-2-3/0" 13.5
Note: trace medium sand from 50.3 to 51.0 feet.
35|SS| 510 | 825 10-6-12/0" 14 Weathered sandstone, gray with some
red/oxidized inclusions, fine sand throughout sand
(25%), sandstone (75%).
36 |SS| 525 | 540 | 18-38-43/0" | 12 i Mudstone/shale, dark gray (2.5YR 7/4).
Weathered sandstone (2.5YR 7/4).
37 |ss | 540 | 555 35.21-17/0" 1" Weathered red sandstone (2.5YR 7/4).
’ ’ - Weathered mudstone/shale, dark gray (2.5YR
55 — \7/4). /1
. Weathered red mudstone with sandstone
38 |SS| 55,5 | 57.0 20-21-25/0 11.5 | \inlusions. /_
Wethered sandstone/mudstone/shale, moist
\(2.5YR 7/4). /_
39 88| 570 | 585 | 822:50/0" | 20 Weathered shale, dark gray, dry (2.5YR 7/4). /_
— Red weathered mudstone.
Gray sandstone, very fine grain (2.5YR 7/4).
40 [ SS| 59.5 | 61.0 23-43-52/0" 13 End of boring at 59.5 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1606 DATE_7/19/16 SHEET _1 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 5[11/16 BORING FINISH _5/12/16
COORDINATES PIEZOMETER TYPE __ NA WELL TYPE _NA
GROUND ELEVATION SYSTEM HGT. RISER ABOVE GROUND __NA DIA _NA
Water Level, ft z 8.2 ! 1 DEPTH TO TOP OF WELL SCREEN _NA BOTTOM _NA
TIME WELL DEVELOPMENT _ NA BACKFILL _NA
DATE 5/12/2016 FIELD PARTY _NA RIG _Diedrich
weel w SAMPLE STANDARD _‘IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION g(l—p'-'; N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
1 (SS| 0.0 1.5 1/2" 3 ML | Poor recovery due to air knife, silt, some clay and
sand, fine to medium, topsoil (10YR 5/6).
2 [SS| 15 3.0 1-1-1/0" 9 1
3 |ss| 30 | 45 1/2" 55 ]
4 |SS| 45 6.0 1-3-4/0" 18
Sand, little clay, little silt, subround, poorly sorted,
well graded, very loose, moist, dark gray mottling
5|SS| 60 | 75 3-7-5/0" 18 (10YR 5/6).
Note: no mottling from 6.0 to 7.5 feet.
6 [SS| 75 9.0 2-3-5/0" 18
AVA
Note: wet at 8.2 feet.
7 |SS| 9.0 10.5 1-2-3/0" 13 Note: wet, minor dark gray mottling from 9.0 to
10.5 feet.
8 [SS| 105 | 12.0 1-2-2/0" 18 .
CL | Clay and fine sand, some silt.
Note: some sand from 11.3 to 12 feet.
9 [SS| 12.0 | 135 1-1-2/0" 18
b CL | Clay, some silt, little sand (fine), medium to high
N plasticity, slow dilatancy, wet, grayish brown
10 [SS| 13,5 | 15.0 2-2-2/0 15 i (10YR 5/2).
11 [SS| 15.0 | 16.5 1-1-1/0" 18 157 Note: more silt and trace very fine sand, rapid
dilatancy, low plasticity from 15.0 to 16.5 feet.
12 | SS| 16.5 | 18.0 1-1-2/0" 18 Note: more silt than clay and some very fine sand,
T still wet from 16.5 to 18.0 feet.
End of boring at 16.5 feet (5-11-2016).
13 [SS| 18.0 | 19.5 1-1-2/0" 18 ]
N Note: very thin zone of micaceous minerals,
14 1ss!| 195 | 210 2.1-3/0" 16 sandstone at 18.9 feet.
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ L. Martin
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1606 DATE_7/19/16 SHEET _2 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 5[11/16 BORING FINISH _5/12/16
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
zH & DEPTH PENETRATION g(l—p'-'; N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
CL | Clay, little silt, little very fine sand, moist, medium
plasticity (10YR 5/2).
16 [SS| 21.0 | 225 1-2-2/0" 18 Note: very soft, almost vesicles present "spongy"
appearance, possibly lacustrine from 15.0 to 22.5
7] feet.
17 [ SS| 22,5 | 24.0 2-3-3/0" 18 Note: minor mottling, very dark gray from 22.5 to
T 24.0 feet.
Note: some very fine sand from 23.2 to 23.5 feet.
18 [SS| 24.0 | 255 1-1-1/0" 18 ] Note: moist from 24.0 to 25.5 feet.
25 —
19 [SS| 25,5 | 27.0 1-1-2/0" 18 |
Note: small white spots, very soft, possible
weathered shell fragments from 26.0 to 27.0 feet.
20 |SS| 27.0 | 285 1-2-4/0" 18 ]
21 |SS| 285 | 30.0 3-4-6/0" 18 1
30 - Note: large pebbles of sandstone, weathered from
22 |SS| 30.0 | 315 3-4-6/0" 18 29.5 to 30.0 feet.
Note: soft to medium stiff (10YR 4/4) from 30.0 to
T 31.5 feet.
23 [SS| 315 | 33.0 3-5-6/0" 18 |
Note: minor oxidation staining around sandstone,
10YR 5/2 at 32.0 feet.
24 | SS| 33.0 | 345 3-3-5/0" 18 Note: ~5% sand/sandstone inclusions smaller
~1-2mm from 33.0 to 34.5 feet.
25 |SS| 345 | 36.0 4-7-9/0" 18 35 — Note: medium stiff to stiff from 34.5 to 36.0 feet.
| Note: color change to reddish gray (5YR 5/2) at
26 |SS| 36.0 | 375 4-6-8/0" 15 35.5 feet.
Note: sandstone, weathered at 36.6 feet.
27 | SS| 375 | 39.0 3-5-9/0" 18 | Note: sandstone ~5% at 37.5 feet.
Note: sandstone ~25% from 38 to 38.7 feet.
28 |SS| 390 | 405 6-6-9/0" 18 Note: large weathered sandstone at 39.2 feet.
40 — Note: small cobble inclusions at 39.5 feet.
29 | SS| 40.5 | 420 5-6-9/0" 18 Note: color change to dark yellowish brown (10YR
T 4/4) from 40.5 to 42.0 feet.
30 | SS| 42.0 | 435 4-6-9/0" 18 ] Note: few weathered sandstone inclusions <1%
and very small from 42.0 to 43.5 feet.
31 |SS| 435 | 45.0 4-7-9/0" 18 |
32 |SS| 450 | 46.5 4-6-10/0" 18 45

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY __American Electric Power BORING NO. SB-1606 DATE _7/19/16 SHEET 3 OF 3
PROJECT _John E. Amos Plant CCR BORING START 5M11/16 BORING FINISH _5/12/16
weel w SAMPLE STANDARD _‘IE RQD| pepTH o) ”
zH & DEPTH PENETRATION ,EG“>J N Tolo SOIL / ROCK = DRILLER'S
= = @] w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS /6" o
CL | Clay, some silt, some sand (very fine to fine), stiff,
33 |SS| 465 | 48.0 4-6-10/0" 18 low plasticity, moist-dry, no dilatancy (10YR 4/4).
7] Note: minor mottling ~15% from 46.5 to 48.0 feet.
34 [ SS| 48.0 49.5 5-7-10/0" 18 ] Note: no more weathered sandstone inclusions
from 48.0 to 49.5 feet.
35[SS| 495 | 51.0 5-7-9/0" 18
50 —
36 [ SS| 51.0 52.5 3-4-8/0" 18 ] Note: soft from 51 to 51.9 feet.

Note: zone of very fine to fine sand and silt, trace
clay, wet, loose, subround, well sorted.

37 |SS| 525 | 54.0 6-11-16/0" 18 Note: stiff to very stiff, reddish brown (5YR 4/3)
with brownish yellow (10YR 6/8), mottling ~5%,
very dark gray mottling ~3%, and red (2.5YR 4/6)
38 |ss| 540 | 555 5-10-19/0" 18 7] mottling ~2% from 52.5 to 54 feet.

Note: trace sand stone cobbles and large pebbles
55 — from 54.0 to 55.5 feet.

39 |SS| 555 | 57.0 7-18-48/0" 18

=) ML Silt, clay, very soft, slow dilatancy, wet, medium
SP _\ plasticity (2.5YR 3/4). /_

4 ML \Sand, medium, subround, well sorted, wet, loose. /

Silt, some clay, non plastic, no dilatancy, dry,
4 hard, dark reddish brown (2.5YR 3/4).
Note: trace very fine sand from 57.0 to 58.5 feet.

40 [ SS| 57.0 | 58.5 | 25-44-50-3/0" | 13

41 |SS| 585 | 67.5 24-50-4/0" 10

Very weathered shale/siltstone, reddish brown.
60 Refusal at 59.4 feet, augered to 60.0 feet.
Weathered bedrock, dry.

End of boring at 61.9 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1607 DATE_7/19/16 SHEET _1 OF 3
PROJECT _John E. Amos Plant CCR BORING START _ 4/27/16 BORING FINISH _4/28/16
COORDINATES PIEZOMETER TYPE __ NA WELL TYPE _NA
GROUND ELEVATION SYSTEM HGT. RISER ABOVE GROUND __NA DIA _NA
Water Level, ft z ! 1 DEPTH TO TOP OF WELL SCREEN _NA BOTTOM _NA
TIME WELL DEVELOPMENT _ NA BACKFILL _NA
DATE FIELD PARTY _NA RIG _Diedrich
weel w SAMPLE STANDARD _,IE RQD| pepTH o) ®
ZH & DEPTH PENETRATION ,‘Ec'_og N Tolo SOIL / ROCK - DRILLER'S
= = O w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz —u FEET |O
FROM TO BLOWS /6" o
1 1SS| 0.0 1.5 1/2" No recovery.
2 | SS 1.5 3.0 1/2" 6 ML | Poor recovery, slow from air knife. Silt and clay,
7 some sand, medium plasticity, slow dilatancy,
moist, very soft, yellowish brown (10YR 5/6).
3 |ss| 30 | 45 1/2" 35 ]
] Note: some very dark grayish brown ~15%
4 |SS| 45 | 6.0 1-1-4/0" 11 5 \mottled (10YR 4/2). /]
\No recovery. /
7 SP \ Silt and clay, some sand, medium plasticity, slow
5 |SS| 6.0 7.5 1-1-5/0" 18 CL f\dilatancy, moist, very soft, yellowish brown (10YR
5/6).
7 Sand, trace silt, very fine grain, very loose, well
6 |ss| 75 9.0 4-5-9/0" 12 sorted, moist, subangular.
Clay, little silt, small slough. I
Sand, very fine to fine, subangular, well sorted,
7 1ss| 9.0 10.5 2-3-3/0" 18 little clay, trace silt, moist, loose, yellowish brown
(10YR 5/6).
Note: compacted from 7.5 to 8.0 feet.
8 |ss!| 105 | 12.0 3.3-3/0" 18 Sand, trace silt, very fine grain, very loose, well
sorted, moist, subangular.
Note: little clay and silt from 9.2 to 9.5 feet.
. Note: little clay, oxidation at 10.8 feet.
9 |SS| 120 13.5 3-3-2/0 18 Note: little clay, oxidation at 11.2 feet.
Note: little clay, oxidation at 11.3 feet.
Note: sand, very fine to medium, mottled 7.5YR at
10 [SS| 13,5 | 15.0 2-2-2/0" 18 11.4 feet.
Note: some clay, little silt, grayish brown (10YR f
5/2) from 12.1 to 12.3 feet.
Y Note: some clay, little silt, grayish brown (10YR
1|SS| 150 | 165 2-1-300 18 5/2) from 12.6 to 12.7 feet. ﬁ
Note: some clay, little silt, grayish brown (10YR
5/2) from 13.4 to 13.5 feet.
12185 165 | 180 2-2-3/0 18 i CL | llclay, some silt, little very fine sand, medium
plasticity, no dilatancy, moist, soft, gray (10YR
| 5/1).
13 |SS| 18.0 19.5 2-2-3/0" 18 Sand, medium, well sorted, dry, loose, wet.
i Clay.
Sand, medium, well sorted, dry, loose, wet.
14 |SS| 195 | 21.0 2-3-3/0" 18 /) CcH || [|
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, §<33 gg :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ L. Martin
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1607 DATE _7/19/16 SHEET 2 OF 3
PROJECT __John E. Amos Plant CCR BORING START 4/27/16 BORING FINISH _4/28/16
wel w SAMPLE STANDARD _‘IE RQD| peptH |0 "
Ul 7 DEPTH PENETRATION |<_<(|—DIJ>J N Tolo SOIL / ROCK - DRILLER'S
= = (@] Ll
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz|n - FEET |O

FROM TO BLOWS /6" 74

Sand, fine-medium, trace clay and silt,
subangular, well sorted, wet, loose.

15 [SS| 21.0 | 225 2-4-5/0" 16 CL || Clay, little silt, trace fine sand, high plasticity, no

dilatancy, moist, soft, dark gray brown (10YR 4/2).

Note: very soft, little, wet from 18.0 to 18.5 feet.

161ss| 225 | 240 2.5.7/0" 13 cL Note: little silt and sand, very soft, wet from 18.5 "
B ML | |ito 19 feet.

Note: clay from 19.0 to 19.5 feet.

- Clay, some silt, medium plasticity.

k\

|

78S | 240 | 255 | 3-5-100" | 15 Note: <5% light olive (10YR 5/4), medium
25 — grained, very small ~0.3" from 20.7 to 21.0 feet.

. Clay, large sand inclusions, fine to coarse sand,
18 |SS| 285 | 27.0 4-6-9/0 18 medium stiff at 21.8 feet.

Silt and fine sand, clay, little fine sand, ????, stiff,
non plastic, oxidized with dark yellowish brown

19 [SS| 27.0 | 28.5 3-13-11/0" 18 mottling (10YR 4/6).

Note: some sand, stiff, no-low plasticity, mottled,
grayish brown (10YR 4/2) 50%, dark yellowish

20| ss| 285 | 30.0 6-7-10/0" 18 CL | | brown (10YR 4/6) 33%, brownish gray (10YR 6/8)
. ML | | 10%, grayish (Gley 1 6/10GY) 5% from 25.5 to
27.0 feet.
30 — Note: dry-moist from 27.0 to 28.0 feet.
21(SS| 300 | 315 5-6-8/0" 18
Sand, subangular, well sorted, loose, dry,

- yellowish brown (10YR 5/8).
Clay and silt.

22185 315 | 330 3-4-7/0" 18 . Note: trace gravel (large pebble-small pebble)
from 28.5 to 30.0 feet.
i Note: silt and clay at 29.8 feet.
23 | SS| 33.0 | 345 4-6-9/0" 18 Note: more mottled ~20% 7.5YR 5/8 from 30.5 to
31.5 feet.
7] Note: large micaceous sandstone at 30.4 feet.
24 |SS| 345 | 36.0 9-6-9/0" 16
35 —
25 |SS| 36.0 | 375 3-4-7/0" 18 ] Note: large pebble, weathered micaceous
sandstone at 36.0 feet.
26 [SS| 37.5 | 39.0 3-5-7/0" 18 i
27 | SS| 39.0 | 40.5 12-50-4/0" 18 ]
Weathered sandstone, 0.7' cobbles (2.5Y 5/6).
40 ;- -
4 CL |\ Clay and silt, large sandstone pebbles.
28 [ SS | 40.5 | 42.0 8-6-14/0" 13 1 ML
29 | SS| 420 | 435 4-8-12/0" 18 ]
30 [SS| 435 | 45.0 5-8-11/0" 18 |
45 —

31 |SS| 450 | 46.5 6-8-50-4/0" 16
Note: large cobble sandstone from 45.5 to 45.9

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOBNUMBER _ OH015976.0007
COMPANY _ American Electric Power BORING NO. SB-1607 DATE _7/19/16 SHEET 3 O©OF 3
PROJECT _John E. Amos Plant CCR BORING START 4/27/16 BORING FINISH _4/28/16
weel w SAMPLE STANDARD _‘IE RQD| pepTH o) ®
zH & DEPTH PENETRATION ,‘Ec'_DLg N Tolo SOIL / ROCK = DRILLER'S
= = o w
25| Z| INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz N - FEET |O
FROM TO BLOWS/ 6" x
feet.
32 |SS| 46.5 | 48.0 50-3/0" 3 B Weathered sandstone (2.5Y 5/6).
No recovery, cobble.
33 | SS| 48.0 | 495 17-9-15/0" 18 CL | Clay and silt, large sandstone pebbles (2.5Y 5/6).
ML
. Note: cobbles from 48.7 to 49.1 feet.
34 |SS| 495 | 51.0 7-5-9/0" 14 50 —
Note: cobbles from 50.0 to 50.2 feet.
35|SS| 51.0 | 525 4-8-44/0" 18 ]
36 1ss| 525 | 540 3-36-16/0" 17 | Note: very large pebble from 52.3 to 52.4 feet.
Note: cobble, weathered sandstone from 53.1 to
| 53.6 feet.
37 |SS| 54.0 | 555 10-13-14/0" 18
55 — Note: cobble, weathered sandstone or schist
38 |ss| 555 | 570 4-7-10/0" 18 (highly micaceous) from 54.9 to 55.3 feet.
b Note: cobbles/pebbles more common and less
weathered from 55.5 to 57.0 feet.
39 |SS| 57.0 | 585 8-10-15/0" 18 ] Note: less gravel and sand from 57.0 to 57.4 feet.
40 | SS| 58.5 | 60.0 5-8-12/0" 18 1
m 60 —
41 | SS| 60.0 | 61.5 8-26-50-5/0 18
ML | Silt, some sand, little clay, no plasticity, dry, hard
N (2.5Y 5/6).
42 (SS| 61.5 | 63.0 | 14-27-50-3/0" | 18 | Note: trace granules, reddish brown (2.4YR 4/3)
from 61.5 to 63.0 feet.
43 [ SS | 63.0 | 64.5 29-50-3/0" 18 ]
| Note: shale/siltstone, very weathered, dry from
63.5 to 64.2 feet.
44 | SS| 64.2 | 65.4 14 & - i -
End of boring at 64.2 feet. No water detected in
borehole.




A ARCADIS

Arcadis 2016
Well Construction Diagrams

MW-1601 to MW-1606



WELL CONSTRUCTION LOG

(Unconsolidated)

3.0" (Pro-Cover stick-up)

X (#4 Sand 0.5 Bentonite Chips)
{/  LAND SURFACE

EIHH[EI
huf)l
ﬁ Bentonite Chips

2%

; f\ 8.25 inch diameter
/| |/] drilled hole

2%

) K

/

90% |

/ /] - well casing,

; ; 2 inch diameter,
4% PVC

; ? []Backiil

/

/| [X]Grout 0.0 t0 18.1'
/

/

\\\\}\

18.1 ft* Top of pellet seal

I:Islurry

24 ft* pellets
25.4 ft* (100 Ibs-2 buckets)
(# 4 Sand-20 Ibs-1/2 bag)

Bentonite

28.4 ft* Top of screen

—Well Screen.
2 inch diameter
PVvC , 0.10 slot

Total screen length 9.6'

|:|Grave| Pack
[x]sand Pack #5 (225 Ibs-4.5 bags)

| |Formation Collapse

38.0 ft* Bottom of Screen

38.5 ft* Bottom of Screen Cap

40.5 ft* Bottom of Sand Pack

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

A ARCADIS

Design & Consultancy
for natural and
built assets

Project AEP - Amos Plant Well MW-1601
Town/City Winfield
County Putnam State Ohio
Permit No.
Land-Surface (LS) Elevation and Datum:
TOC 589.48 feet Surveyed
[ ] Estimated
Installation Date(s) 5/10/2016
Drilling Method Hollow Stem Auger
Drilling Contractor AEP Service Corp.
Drilling Fluid Water ~300 gallon for drilling
~400 gallons for well installation (amount of return water
not measured).
Development Technique(s) and Date(s)
Foot valve and surge block with centrifugal pump 5/18/16
and 6/13/16.
Fluid Loss During Drilling NM gallons

Water Removed During Development 44.6 (5/18/16) gallons

44.1 (6/13/16)

Static Depth to Water 14.60 feet below M.P.

Pumping Depth to Water 14.62 feet below M.P.

Pumping Duration 1 hr 10 min hours

Yield NM gpm Date NA

Specific Capacity NM  gpm/ft

Well Purpose Monitoring well

Remarks Square aluminum stick-up casing. Used

100 # of quick grout about 45 gallons total for grout.

Global sand used.

Prepared by Kari Eldridge




Design & Consultancy
for natural and
built assets

WELL CONSTRUCTION LOG ﬁARO—\D'S

(Unconsolidated)

3.0' (Pro-Cover stick-up)

[ ] I (Sand #4) Project AEP - Amos Plant Well MW-1602A
LAND SURFACE
Town/City Winfield
Bentonite chips
Ll |/ County Putnam State  Ohio
/] /\ 8.25 __inch diameter Permit No.
/] |/] drilled hole
Ll |/ Land-Surface (LS) Elevation and Datum:
/] & TOC 601.40 feet Surveyed
L/l |/] = Well casing, [ ] Estimated
Ll |/ 2 inch diameter, Installation Date(s) 5/25/2016
Ll |/ PVC
Ll |/ Drilling Method Hollow Stem Auger
/] §< [ ]Backiill
/1 /] " [X]Grout 0.0 to 39.0' Drilling Contractor AEP Service Corp.
Ll |/ 50 gallons/100 Ibs
Ll |/ Drilling Fluid Water ~250 gallons used
39.0 ft* Top of seal

Bentonite Dslurry
Development Technique(s) and Date(s)
43.4 ft* pellets Foot valve and surge block with centrifugal pump 6/14/16.
44.8 ft* (100 Ibs - 3/8" coated pellets-2 buckets)
(# 7 Sand 35 Ibs)

Fluid Loss During Drilling NM gallons
48.4 ft* Top of screen
Water Removed During Development 67.0 gallons
Static Depth to Water 24.56 feet below M.P.
~—Well Screen.
2 inch diameter Pumping Depth to Water 24.92 feet below M.P.
PVC ,  0.10 slot
Total screen length 14.7' Pumping Duration 50 min hours
Yield NM gpm Date NA
I:IGraveI Pack Specific Capacity NM  gpml/ft
[x]sand Pack #6 (Global-300 Ibs)
. Formation Collapse Well Purpose Monitoring well

56.0 ft* End of #5 Sand-50 Ibs
58.0 ft* Bottom of Screen

58.5 ft* Bottom of Screen Cap
Remarks Square aluminum stick-up casing. 8x8' pad.

59.5 ft* Bottom of Sand Pack
Sand #5 used from 56.0 to 59.5'

Sand #6 used fom 44.8 to 56.0'

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface Prepared by Taylor Runge




Design & Consultancy
for natural and
built assets

A ARCADIS

WELL CONSTRUCTION LOG

(Unconsolidated)

| 3.0" (Pro-Cover stick-up)
it (Sand #4) Project AEP - Amos Plant Well MW-1603A
LAND SURFACE
Town/City Winfield
Bentonite chips
L/l |/ County Putnam State  Ohio
L/ /\ 8.25 inch diameter Permit No.
/| |/] drilled hole
1 /] Land-Surface (LS) Elevation and Datum:
/1 & TOC 586.86 feet Surveyed
L1 /] — Well casing, [] Estimated
V] V) oy .
L/l |/ 2 inch diameter, Installation Date(s) 5/24/2016
L/l |/ PVC
L |/ Drilling Method Hollow Stem Auger
L1 /] _[]Backiil
s .. .
L1 |1 ~[X]Grout 0.0 to 28.0¢ Drilling Contractor AEP Service Corp.
L/l |/ 50 gallons - 100 lbs
L |/ Drilling Fluid Water ~300 gallons used
“n%
__280
\
I
i Bentonite Dslurry

Development Technique(s) and Date(s)
34.0 ft* peIIets Foot valve and surge block with centrifugal pump 6/14/16.
(100 Ibs - 3/8" coated pellets-2 buckets)

37.0 ft*
(Sand # 6-100 Ibs)

.. =

Fluid Loss During Drilling NM gallons
38.0 ft* Top of screen
Water Removed During Development 60.9 gallons
Static Depth to Water 7.60 feet below M.P.
—Well Screen.
2 inch diameter Pumping Depth to Water 9.75 feet below M.P.
PVC , 0.10 slot
Total screen length 14.49' Pumping Duration 40 min hours
Yield NM gpm Date NA
|:|Gravel Pack Specific Capacity NM  gpm/ft
[x]sand Pack #5 (230 Ibs)
. Formation Collapse Well Purpose Monitoring well

43.0 ft* Bottom of Screen

43.4 ft* Bottom of Screen Cap
Remarks Square aluminum stick-up casing. 8x8' pad.

45.0 ft* Bottom of Sand Pack
Global sand used. 50 gallons/100 Ibs of grout was used.

Measuring Point is
Top of Well Casing
Unless Otherwise Noted. Prepared by Taylor Runge
* Depth Below Land Surface




Design & Consultancy
for natural and
built assets

A ARCADIS

WELL CONSTRUCTION LOG

(Unconsolidated)

3.0" (Pro-Cover stick-up)

[ | NTT (Sand #4) Project AEP - Amos Plant Well MW-1604
LAND SURFACE
Town/City Winfield
/] |/] Bentonite Chips County Putnam State  Ohio
L/ /\ 8.25 _inch diameter Permit No.
L/l |/] drilled hole
L/l |/ Land-Surface (LS) Elevation and Datum:
/1 & TOC 589.05 feet Surveyed
/1 /] — Well casing, [] Estimated
L/l |/ 2 __inch diameter, Installation Date(s) 5/6/2016
1 V] PVC
L/l |/ Drilling Method Hollow Stem Auger
/] §< [[]Backiill
L1 /] ~[X]Grout 0.0 to 22.0' Drilling Contractor AEP Service Corp.
L/l |/ Drilling Fluid Water ~500 gallons used
22.0 ft* Top of pellet seal

Bentonite Dslurry
\ Development Technique(s) and Date(s)

‘ 29.0 ft* peIIets Foot valve and surge block with centrifugal pump 5/18/16.
(Sand #4-60 Ibs 1.5 bags)

32.0 ft*
(#5 Sand 400 Ibs-8 bags)
(100 Ibs-2 buckets) Fluid Loss During Drilling NM gallons
33.9 ft*
(Top of screen) Water Removed During Development 51.7 gallons
Static Depth to Water 20.81 feet below M.P.
—Well Screen.
2 inch diameter Pumping Depth to Water 21.78 feet below M.P.
PVC , 0.10 slot
Total screen length 9.6' Pumping Duration 1 hr 15 min  hours
Yield NM gpm Date NA
DGraveI Pack Specific Capacity NM  gpm/ft
[x]sand Pack #6 (Global-300 Ibs)
l Formation Collapse Well Purpose Monitoring well

43.5 ft* Bottom of Screen

44.0 ft* Bottom of Screen Cap
Remarks Square aluminum stick-up casing. 8x8' pad.

45.0 ft* Bottom of Sand Pack
Formation collapse (45.0 to 48.0') water pressure in

screened interval required #4 Sand to settle out

Measuring Point is

Top of Well Casing sandpack.

Unless Otherwise Noted.

* Depth Below Land Surface Prepared by Taylor Runge




Design & Consultancy
for natural and
built assets

WELL CONSTRUCTION LOG aARmDIS

(Unconsolidated)

3.0' (Pro-Cover stick-up)

[ ] I Project AEP - Amos Plant Well MW-1605
LAND SURFACE
Town/City Winfield
Bentonite Chips
L/l |/ County Putnam State  Ohio
L/ /\ 8.25 __inch diameter Permit No.
/| |/] drilled hole
L/l |/ Land-Surface (LS) Elevation and Datum:
/1 § TOC 586.40 feet Surveyed
1 /] — Well casing, [] Estimated
L/l |/ 2 ___inch diameter, Installation Date(s) 5/4/2016
L/l |/ PVC
L/l |/ Drilling Method Hollow Stem Auger
L1 /] _[[]Backiil
L/ ﬁ< 0.0 to 17.5' 250 gallons
/ / Grout 100 Ibs per 55 gallon Drilling Contractor AEP Service Corp.
L/l |/ of grout
L/l |/ Drilling Fluid Water ~500 gallons used
17.3 ft* top of seal

Bentonite Dslurry
Development Technique(s) and Date(s)

22.6 ft* pellets Foot valve and surge block with centrifugal pump 5/17/16.

(#6 Sand 50 Ibs-1 bag)

23.0 ft*
(#5 Sand 450 Ibs-9 bags)
Fluid Loss During Drilling NM gallons
26.3 ft*
(Top of screen) Water Removed During Development 43.03 gallons
Static Depth to Water 17.39 feet below M.P.
~—Well Screen.
2 inch diameter Pumping Depth to Water 33.89 feet below M.P.
PVC ,  0.10 slot
Total screen length 9.6' Pumping Duration 1hr 15 min hours
Yield NM gpm Date NA
DGraveI Pack Specific Capacity NM  gpm/ft
[x]sand Pack #5 (Global-300 Ibs)
. Formation Collapse Well Purpose Monitoring well

41.0 ft* Bottom of Screen

41.5 ft* Bottom of Screen Cap
Remarks Square aluminum stick-up casing. 8x8' pad.

42.5 ft* Bottom of Sand Pack
Global sand used.

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface Prepared by Taylor Runge




Design & Consultancy
for natural and
built assets

WELL CONSTRUCTION LOG aARmDIS

(Unconsolidated)

| 3.0 (Pro-Cover stick-up)
it Project AEP - Amos Plant Well MW-1606
LAND SURFACE
™ Town/City Winfield
Bentonite Chips
L/l |/ County Putnam State  Ohio
L/ /\ 8.25 _inch diameter Permit No.
L/l |/] drilled hole
L/l |/ Land-Surface (LS) Elevation and Datum:
/1 & TOC 583.88 feet Surveyed
/1 /] — Well casing, [] Estimated
L/l |/ 2 __inch diameter, Installation Date(s) 5/3/2016
1 V] PVC
L/l |/ Drilling Method Hollow Stem Auger
/] §< [[]Backiill
L1 /] ~[X]Grout 0-0 to 15.0' Drilling Contractor AEP Service Corp.
L/l |/ Drilling Fluid Water ~500 gallons/mud when
15.0 ft* needed (quick gel 50 Ibs per 35 gallons) ~35 gallons
(top of seal-110 Ibs-2 1/8 bags)
used.

Bentonite Dslurry
Development Technique(s) and Date(s)

20.19 ft* Dpellets Foot valve and surge block with centrifugal pump 5/17/16.

(#6 Sand 50 Ibs-1 bag)

21.20 ft*
(#5 Sand 495 Ibs-10 bags)

Fluid Loss During Drilling NM gallons
24.32 ft*
(Top of screen) Water Removed During Development 68.14 gallons
Static Depth to Water 11.23 feet below M.P.
—Well Screen.
2 inch diameter Pumping Depth to Water 11.78 feet below M.P.
PVC , 0.10 slot
(0.19' dead screen @ joint) Pumping Duration 1.5 hours
Yield NM gpm Date N/A
DGraveI Pack Specific Capacity NM  gpm/ft
[x]sand Pack #5 (Global-495 Ibs)
l Formation Collapse Well Purpose Monitoring well

39.0 ft* Bottom of Screen

39.5 ft* Bottom of Screen Cap
Remarks Square aluminum stick-up casing. 8x8' pad.

40.5 ft* Bottom of Sand Pack
Global sand used.

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface Prepared by Taylor Runge




APPENDIX B

Grain Size Analysis Lab Reports




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 13412283 4 6 g10 141655 30 49 50 77100440200
100 [ I FTrr T T“F il I UL
90 \ |
80
E N
R70 .
: i
E -
N z \
T60 ; ;
F : :
I N
N ‘
ES50 :
R \ :
B \ {
Y 40
” T
E :
. Tl
G30 ;
H .
T :
20 k
.
10 5 L X
‘ N‘*‘
0 : : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND . SILT CLAY
coarse \ fine coarse\ medium \ fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® MWwW-1601 27-39 230 | NP | NP | NP
POORLY GRADED SAND with SILT SP-SM
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MWwW-1601 27-39 9.500 0.319 0.189 0.025 0.6 87.8 5.3 6.3
PROJECT AM BAC CCR Compliance - Amos JOB NO.
DATE 7/15/16
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS \ HYDROMETER )
6 43 215 131412383 4 6 510141650 30 49 50 70100449200
100 [ [ TTTT \1¢ ITTT TTT | T T 77
z z e ; :
90 hiE
80 ¥
P \
E N
R70 :
: i
E :
N z \
T60 : :
F : L ?
| : :
N ; \ ;
ES50 : :
R : \ :
B \ {
Y 40
” 1
E ¥
I |
G30 :
H .
; i
20 K
10 n N
e
0 z z z z
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. S AND . SILT CLAY
coarse \ fine coarse\ medium \ fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® MW-1602a 48-58 219 | NP | NP | NP
SILTY SAND SM
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1602a 48-58 12.700 0.316 0.173 0.004 2.6 80.8 5.5 111
PROJECT AM BAC CCR Compliance - Amos JOB NO.
DATE 7/15/16
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 215 131412383 4 6 510141650 30 49 50 70100449200
100 [ I 7T NI LI I UL
90 . 5
e |
.
80 :
E N
R70 \'
C :
E :
N z x
T60 : :
F : ?
I N
N ;
ES50 :
R :
B ¥ {
Y 40
W :
E ;
| :
530 i
T .
20
\0\‘
(N
10 %o
e
0 5 z
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. S AND . SILT CLAY
coarse \ fine coarse\ medium \ fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® MW-1603 38.0-43.0 203 | NP | NP | NP
SILTY SAND SM
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1603 38.0-43.0 12.700 0.281 0.076 0.003 10.0 60.3 16.7 13.0
PROJECT AM BAC CCR Compliance - Amos JOB NO.
DATE 7/15/16
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 13412283 4 6 g10 141655 30 49 50 77100440200

100 [ I FTrr T TﬁFJr g ]l! UL

90 \

80 \
P
E
R70
c \
E
N \
T60
F \
I
N \
E 50
R
B
¥ 40
w \
E
| \
G30
H
: *

20 —

— ‘\.
\—.\r‘\y‘\
10
M\.
0 5 :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND . SILT CLAY
coarse \ fine coarse\ medium \ fine

Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.

® MW-1604 33.0-43.5 238 | NP | NP | NP
SILTY SAND SM
ELEVATION

Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MWwW-1604 33.0-43.5 9.500 0.242 0.155 0.003 0.8 80.0 7.9 11.4

PROJECT AM BAC CCR Compliance - Amos JOB NO.

DATE 7/15/16
GRADATION CURVES
American Electric Power Service Corp. i o

\. y,




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 13412283 4 6 1044165y 30 49 50 70100449200
100 T rrrrr Ty RO
90 \,
80 \
P
E
R70
c \
E
\ \
T60 :
F \ ?
I N
N \ |
ES50 :
R :
B :
Y 40
” il
E :
. 1
G130 :
H .
| .
20
}\\‘M
E .
10 -9 |
e
0 5 :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. S AND , SILT CLAY
coarse | fine |coarse| medium | fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® MW-1605 25.5-42.0 255 | NP NP NP
SILTY SAND SM
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1605 25.5-42.0 9.500 0.241 0.158 0.002 0.2 83.6 4.7 114
PROJECT AM BAC CCR Compliance - Amos JOB NO.
DATE 711516
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 13412283 4 6 1044165y 30 49 50 70100449200
100 [ I FTrr T Tf“r TTTT I UL
90 x |
80 \
P \
E N
R70 :
C :
E -
N :
T60 ; ;
F : \ ?
| : :
N ‘ \ ‘
ES50 : :
R : * :
B \ {
Y 40
” T
E :
. T
G30 :
H .
T :
20 \
10 ; ——
A
_ s
0 : :
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL. .SAND . SILT CLAY
coarse \ fine coarse\ medium \ fine
Specimen Identification Classification MC% | LL PL Pl |Sp.Gr.
® MW-1606 29.0-39.0 234 | NP | NP | NP
POORLY GRADED SAND with SILT SP-SM
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1606 29.0-39.0 9.500 0.370 0.206 0.082 0.4 90.4 43 438
PROJECT AM BAC CCR Compliance - Amos JOB NO.
DATE 7/15/16
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




APPENDIX C

Hydraulic Testing Reports




MW-1602A Rising Head Test 2

Prepared By: Prepared For:
ARCADIS AEP
Project: Location:
OH015976.0007 Amos, WV
1. J’*’4”’LJ—VU,,‘,,,,‘JV% I T TTTI \‘ I T TTTI \‘ I T TTTI \‘ I [T TTTTT
0.8 _
N g\m\ ]
= i % |
< 06 } .
- b ]
o) §
T = . ]
© L [n] _
[0 \
N - 5 1
£ 04— T =
S - L h
pd B b ]
- § i
0.2 — DD _
. % |
0_ i | | \\HH‘ | | \\HH‘ | | \\HH‘ | | \M'»—MALJJ_L |
0.01 0.1 1. 10. 100. 1000.
Time (sec)
SOLUTION AQUIFER DATA
Aquifer Model: Confined Saturated Thickness: 19. ft
Solution Method: KGS Model
K =0.0044 cm/sec Ss = 7.5E-5 ft'! WELL DATA (MW-1602A Test 2)
Kz/Kr = 1. Initial Displacement: 0.77 ft

A ARCADIS

Static Water Column Height: 40.95 ft
Total Well Penetration Depth: 40.95 ft
Screen Length: 10. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft



tfortner
Highlight


MW-1603A Rising Head Test 2

Prepared By: Prepared For:
ARCADIS AEP
Project: Location:
OH015976.0007 Amos, WV
1. ;77%7\——Ll,ujum \ T TTTI \‘ I T TTTI \‘ I T TTTI \‘ I [T TTTTT
: \E :
0.8 — Nmﬁh —
B s ]
L mm Bl
= i % .
E | m |
> 06 — 3 —
@® - i _
[} i
T = LA -
O L _|
g 0 % ]
© 0
8 0.4 — % |
o) L o i
Z N %D |
B
B 4 ]
B % i
0.2 i g ’
i %% |
0_ i | | \\HH‘ | | \\HH‘ | | \\HH‘ | | \\HH‘ %T"T”#H:
0.01 0.1 1. 10. 100. 1000.
Time (sec)
SOLUTION AQUIFER DATA
Aquifer Model: Confined Saturated Thickness: 5. ft
Solution Method: KGS Model
Kr  =0.0031cmisec Ss =0.00022 ft! WELL DATA (MW-1603A Test 2)
Kz/Kr = 1. Initial Displacement: 0.573 ft

A ARCADIS

Static Water Column Height: 39.04 ft
Total Well Penetration Depth: 39.04 ft
Screen Length: 5. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft
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MW-1604 Rising Head Test 3

Prepared By: Prepared For:
ARCADIS AEP
Project: Location:
OH015976.0007 Amos, WV
1 . T ‘Fﬂ‘ﬂ‘+Hﬁw——»l,,,,,\%W\ngr\w\ I \‘ I T TTTI \‘ I T TTTI \‘ I [T TTTTT
| Y |
0.8 By _
— Dm —
< 06— 9, |
(v} L _
0] =)
T - o 7
o L ) _
GJ ‘\
£ 04 _
5 - .
Z B ™ |
02 — |
I S i
L ﬂﬂﬂ _
0_ | | \\HH‘ | | \\HH‘ | | \\HH‘ | | \\HH‘EN@QQIQDrﬁHﬂ\HH
0.01 0.1 1. 10. 100. 1000.
Time (sec)
SOLUTION AQUIFER DATA
Aquifer Model: Unconfined Saturated Thickness: 27.25 ft

Solution Method: KGS Model
Kr  =0.00096 cmisec Ss = 2.4E-6 ft'! WELL DATA (MW-1604 Test 3)

Kz/Kr = 1. Initial Displacement: 1.203 ft

Static Water Column Height: 25.95 ft
Total Well Penetration Depth: 25.95 ft
Screen Length: 10. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft

A ARCADIS



tfortner
Highlight


MW-1605 Rising Head Test 1

Prepared By: Prepared For:
ARCADIS AEP
Project: Location:
OH015976.0007 Amos, WV
1. F [ HHH‘ T \Ermﬁ’m'ﬁrgm%%ﬂu_r T HHH‘ T HHH‘ T TTTTTI
0.8 Dmmm |
z 0.6 - m -
©
I - -
O L g ]
o
£ 04 — A —
S - 1
pzd B E' |
0.2 |- _
I o\ il
N\
0_ [ HHH‘ [ HHH‘ [ HHH‘ [ HHH‘ [ HHH‘D [ =S AN
0.01 0.1 1. 10. 100. 1000. 1.0E+4
Time (sec)
SOLUTION AQUIFER DATA

Aquifer Model: Confined
Solution Method: KGS Model

Kr = 0.00026 cm/sec Ss
Kz/Kr=1.

A ARCADIS

Saturated Thickness: 31. ft

WELL DATA (MW-1605 Test 1)

Initial Displacement: 0.435 ft

Static Water Column Height: 27.3 ft
Total Well Penetration Depth: 27.3 ft
Screen Length: 15. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft
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MW-1606 Rising Head Test 1

Prepared By: Prepared For:
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A ARCADIS

Static Water Column Height: 32.39 ft
Total Well Penetration Depth: 32.39 ft
Screen Length: 15. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft
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A ARCADIS

APPENDIX D

FIELD METHODOLOGY AND GEOPHYSICAL INVESTIGATION

Based on the recommended well network modifications, the following generalized tasks were completed:

¢ Installation and development of 6 new monitoring wells
o Installation of 6 confirmatory soil borings

¢ Redevelopment and repair of 8 existing monitoring wells
o Electrical resistivity survey of ash pond system

Field activities began with the electrical resistivity survey, performed by Arcadis from December 7 to
December 11, 2016. Utility clearance activities were conducted from April 4 to April 6, 2016 in preparation
for well installation. Arcadis provided oversight for the installation of 6 monitoring wells by an AEP drilling
crew, which began on April 25, 2016 and ended on May 26, 2016. Well development activities began on
May 17, 2016 and were completed on June 15, 2016. The following sections provide detail on methodology
for each component of field activities.

Staking, Surveying, and Utilities Clearance

All proposed new monitoring well locations were staked by an AEP surveyor prior to drilling. AEP surveyed
the spatial northing and easting coordinates as well as the ground surface elevation of each staked
monitoring well location prior to drilling. The accuracy of elevation measurements was at least to the nearest
0.01 foot. An Arcadis representative contacted 8-1-1 to assess the presence of underground utilities near
the new monitoring well and boring locations prior to drilling activities. AEP completed a plant dig permit,
which identified private plant utilities near the new monitoring well and borings locations. Arcadis retained
the services of a utility locating subcontractor to perform a geophysical survey (e.g. ground penetrating
radar, electromagnetic survey, etc.) over an area of 25 feet by 25 to locate utilities at each new monitoring
well location. An Arcadis representative will completed a visual inspection of the proposed well sites prior to
drilling to assess the presence of any previously unidentified subsurface utilities. Prior to drilling, the new
monitoring well locations were soft cleared using hand augering or air knife techniques to a diameter at least
10 percent larger than the largest diameter tooling to be used during drilling. Soft digging was completed to
a minimum depth of 5 feet below ground surface (bgs).

Decontamination

All down-hole tools or equipment were decontaminated in accordance with ASTM D5088 prior to the start of
drilling and between each borehole location. At a minimum, the tooling was washed with detergent solution
followed by a potable water rinse within the decontamination pad. The use of a pressure washer was used
when possible. A decontamination was constructed for decontamination of the down-hole tools. The
decontamination pad was constructed at a location near the existing AEP Amos Plant ash ponds in a
manner such that all decontamination water would flow to the existing ash pond system. Containerization
was not required for decontamination water, if directed to the ash pond system. Water for decontamination
or drilling was potable and obtained from the AEP Amos Plant.
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Drilling — New Unconsolidated Monitoring Wells

Boreholes for unconsolidated monitoring wells were drilled using standard hollow-stem auger methods in
accordance with ASTM D5784. Augers with a hollow-stem inside diameter of 4 and %z inches were used to
drill and install the unconsolidated monitoring wells. Continuous spit-spoon sampling and standard
penetration testing was performed in accordance with ASTM D1586 to the total boring depth. An Arcadis
representative logged, classified, and recorded all samples in accordance with ASTM D5434 and D2488.
No petroleum based lubricants or other VOC based liquids were used on down-hole tools.

Drilling — Confirmatory Soil Borings

Six boreholes to verify depth of ash were drilled using standard hollow-stem auger methods in accordance
with ASTM D5784. Augers with a hollow-stem inside diameter of 4 and V4 inches were used to drill and
install the boreholes. Continuous spit-spoon sampling and standard penetration testing was performed in
accordance with ASTM D1586 to the total boring depth. All borings were backfilled upon completion.
Borings deeper than 20 feet were tremmie grouted using Benseal or equivalent bentonite grout. Borings
less than 20 feet were backfilled with drill cuttings, provided drill cuttings did not show visual signs of
potential impact. An Arcadis representative logged, classified, and recorded all samples in accordance with
ASTM D5434 and D2488 using USCS classification. Soil boring logs are included in Appendix A. No
petroleum based lubricants or other VOC based liquids will be used on down-hole tools.

Geologic Sample Analysis

An Arcadis representative retained selected split-spoon soil samples from the unconsolidated monitoring
well locations for particle-size analysis by sieving and hydrometer in accordance with ASTM D421, D422,
and D4718 and moisture content in accordance with ASTM D2216. Split spoon samples selected for
particle-size analysis corresponded to the final screened interval for the given unconsolidated monitoring
well. For each new monitoring well location, the selected split spoon samples from the screened interval
were composited into a single 16-ounce glass sample container, which was appropriately labeled according
to the monitoring well identification number. Samples were transported to the AEP Dolan Civil Engineering
Laboratory in Groveport, Ohio for particle-size analysis.

New Monitoring Well Construction

All monitoring wells were constructed with 2-inch nominal diameter casing consisting of schedule 40 PVC
pipe extending 3.0 feet above ground surface. All wells were constructed with 10-slot, schedule 40 PVC well
screen. All monitoring wells used a primary filter pack consisting of a Global No. 5 to No. 7 brand or
equivalent sand based on field observations. The filter pack was placed in the annular space between the
borehole and the screened interval, extending from 1.0 feet below the bottom of the screen to 3.0 feet above
the top of the screen. A secondary filter pack consisting of Global No. 6 or No. 7 brand sand or equivalent
was placed in all wells. The secondary filter pack was placed in the annulus, extending from the top of the
primary filter pack to 1.0 feet above the primary filter pack. Final placement of the primary and secondary
filter packs were modified at some wells based on field conditions. Complete well construction details are
provided in Appendix A. If backfilling of the borehole was necessary to set the monitoring well, the backfill
consisted of bentonite pellets. A minimum of one foot of filter sand separated the bottom of the well screen
and the backfill material.
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A bentonite pellet seal was placed in the annulus immediately above the secondary filter pack in all
monitoring wells. The bentonite pellet seal extended from the top of the secondary filter pack to at least 3.0
feet above the top of the secondary filter pack, which was below the water table. The bentonite pellet seal
was allowed to hydrate for two hours prior to placing the overlying grout. A high-solids bentonite grout was
placed using a tremmie pipe in the remaining annulus to near ground surface. The high-solids bentonite
grout consisted of bentonite grout and water mixture with a minimum of 20 percent solids, mixed and placed
in accordance with the manufacturer's written instructions (i.e. 66.75 Ibs of grout to 40 gallons of water for
Halliburton quick grout). Placement of bentonite grout was done in a controlled manner so as not to
contaminate the well.

Lockable steel protective casings were installed over the PVC casings in accordance with ASTM D5787.
The protective casing was at least 2 inches in diameter greater than the PVC casing above grade and was
centered in a concrete pad measuring 4 feet by 4 feet and 6-inches thick. The steel outer casing was 3-
inches in diameter greater than the well casing (5-inches) and extended 4 feet below the ground surface
and at least 2 feet above the ground surface. There were no signs of grout or concrete on the steel
protective casing. The concrete pad was constructed so that there is slope away from the protective casing.
Two weep holes were drilled on opposite sides at the base of the protective cap. The annular space
between the PVC casing above grade and the steel protective casing was filled with washed pea gravel up
to 4 inches below the top of the PVC casing. A watertight locking well cap was placed at the top of the PVC
casing. A minimum of four concrete-filled barrier posts/bollards were installed around monitoring wells
located in high-traffic areas to protect the monitoring wells from damage. The barrier posts were installed
either at each corner of the pad or the midpoint of each side of the pad. The barrier posts were painted a
high-visibility yellow color. An Arcadis representative produced a typed log of geologic materials
encountered and of borehole and monitoring well construction details. A log was also filed with the West
Virginia Department of Environmental Protection (WVDEP) in accordance with their recordkeeping
requirements.

Monitoring Well Development

Well development was completed at all newly-installed wells, as well as existing wells to be retained in the
monitoring well network. At existing wells, the well screens and casings were brushed using a tight fitting
brush to dislodge encrusted materials prior to beginning the surge and pump cycles described below. The
well was then purged with a pump or by air-lifting to remove dislodged material from the well. Well
development at new wells was performed a minimum of 48 hours after the completion of well construction.
The static water level was measured in the well prior to initiation of development. All wells were developed
through a pump and surge method in accordance with West Virginia Department of Environmental
Protection Title 47 Series 60 Monitoring Well Design Standards dated June 21, 2011. The well was initially
purged with a pump to remove loose material and fines from the well. A surge cycle was then be performed
across the screen using a surge block. A second pumping cycle shall be performed until the discharge water
has good visual clarity, followed by second surge cycle with the double disk surge block.

A final pumping cycle was performed to the following criteria: 1) a minimum of 10 casing volumes were
purged from the well, and 2) field water quality parameters including temperature, pH, conductivity,
oxidation-reduction potential, and turbidity were stable within applicable criteria (temperature stabilizes
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within £0.50C, pH stabilizes within +0.2 units, conductivity stabilizes within £3 percent, and turbidity is less
than 10 nephelometric turbidity units). Well development logs are included as an attachment to Appendix
D.

Monitoring Well Restoration

Surface completions (e.g. concrete pads, steel protective casings) of existing wells that were to be retained
in the monitoring well network were inspected by Arcadis personnel. If the surface completions were not in
good condition as described above in the Monitoring Well Construction section, then actions were taken to
improve the deficiencies and to be consistent with new monitor well construction.

FIELD METHODOLOGY - ELECTRICAL RESISTIVITY SURVEY

Electrical Resistivity Method

The electrical resistivity method consists of injecting electrical current into the subsurface and
simultaneously measuring the potential difference along the subsurface within the vicinity of where the
current is being injected using a series of electrodes at the ground surface - generally two current electrodes
and two potential electrodes in various arrangements and separations called arrays. The injected current
and measured potential values are quantified and recorded by the instrument. From these data the
electrical resistance (in Ohms) is calculated using Ohm'’s Law (R = V/I). The apparent electrical resistivity
(in Ohm-meters) is calculated from the resistance using volumetric geometrical scale factors related to the
electrode arrangement (array). These geometric factors are what distinguish the various array types. The
horizontal and vertical sensitivities, as well as the penetration ability vary between array types, and the array
type choice is dependent on the project objectives. For this project, a dipole-dipole array was selected as a
suitable option. This array type offers rapid data acquisition, a data-dense profile, good subsurface
penetration, high data collection efficiency, and good sensitivity to both lateral and vertical variations in
electrical resistivity.

Electrical resistivity is an intrinsic property of materials that varies widely in the subsurface and is often
correlative with lithology and geochemistry. For soils and rock, resistivity is a function of porosity, ionic
content of the pore fluids (usually groundwater), and electrically conductive/reactive minerals such as pyrite
and some clay minerals. By measuring the distribution of resistivity values in the subsurface, the presence
and structure of geologic features can be inferred.

Once the electrical resistivity data set was collected, the data is downloaded to a computer for processing.
Since the true resistivity structure of the earth is the desired outcome, the apparent resistivity data were
inverse-modeled using the software Earth Imager v 2.42 to obtain true resistivity! cross-sections of the
subsurface.

" The terms apparent versus true resistivity refers to whether the value is essentially a vertical average of the measured quantity,
represented as an apparently equivalent uniform value, or whether the values are a portrayal of the actual resistivity or conductivity of
the earth materials.
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Data Acquisition Procedures

For the 2-dimensional (2D) ER survey conducted at the AEP Amos Plant, five ER transect lines ranging
from 291 meters (approximately 950 ft.) to 333 meters (1,100 feet) long were installed to assess the ash
pond system area (Figure D-1). The lines were identified as Line ER-1, Line ER-2, Line ER-3, Line ER-4,
and Line ER-5. For each survey line, up to 112 non-corrosive stainless-steel electrode stakes were used,
which were separated by a distance of three meters (approximately 6.6 feet), and inserted into surface soils
with an approximate constant spacing along a relatively straight transect. The electrode stakes penetrated
the subsurface from approximately 4 to 6 inches bgs to make electrical contact with the soil. The electrode
stakes were connected to a specially designed cable that allowed contact with various combinations of
electrodes from the meter controlling the data collection process. During the survey, current was injected
into the subsurface through two of the electrodes and the potential difference (voltage) created by the flow
of current was measured between one or more pairs of voltage electrodes along the survey transect. The
pairs of electrodes were arranged in an approximately straight transect, although obstructions and
topographic differences prevented perfectly straight transects. The spacing between the electrodes and the
geometry of the current electrodes to the voltage electrodes are referred to as an “array type.”

Various array types have advantages and disadvantages depending on the site setting and the objective(s).
For this project the dipole-dipole array was used, which generally produces high resolution for both lateral
and vertical heterogeneities but may have a limited depth penetration and is susceptible to electrical noise
from metallic structures such as pipes.

“Apparent resistivity” is reported in units of ohm-meters and is defined as the bulk, average resistivity of all
subsurface materials influencing the current, not the true resistivity of a material at a specific depth, and
once the apparent resistivity data set is acquired, the data must be processed using an inversion modelling
program to resolve an estimate of the true resistivity distribution of the subsurface.

ER equipment used during this investigation consisted of an Advanced Geosciences, Inc. (AGI) (Austin,
Texas), SuperSting™ R8/IP earth resistivity system with a 56 electrode switch box, electrode cables with 3-
meter connector spacing, and stainless-steel electrodes. Resistivity data were stored in the internal memory
of the SuperSting™ R8/IP and downloaded to a laptop computer. Field data files were assigned a name that
included transect name and array type. After each survey was complete, the downloaded data were
processed (i.e., inverted) in the field using AGI’s proprietary Earthimager 2D software (Lagmanson and Yang
2002) to evaluate data quality and provide preliminary images to guide subsequent transect alignments.

Data Position Control

The locations of the EMI and resistivity data points were controlled using a Hemisphere A325 mapping
grade GPS receiver, equipped with real-time differential correction (i.e., OmniSTAR). The accuracy of this
GPS receiver is one meter or less under typical conditions.

Data Processing and Presentation

Once the data are acquired, they are transferred to a computer and processed to create modelled cross-
sections that are prepared for geologic interpretation by an experience geophysicist. The 2D ER data were
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processed using the program Earthimager™ 2D v2.4.2. Build 627 software program by AGI (Lagmanson
and Yang 2002). Prior to data modelling, a number of pre-processing steps were completed, including
removal of data with voltage spikes, poor voltage decay, and low data quality readings in the raw field data.

Resistivity data were processed using a damped least-squares or smooth model inversion method using a
finite element mesh to generate a 2D model of resistivity versus depth. The primary objective of inversion is
to reduce data misfits between field measurements and calculated data of a reconstructed model.

Data from resistivity lines ER-1, ER-2, ER-4, and ER-5 are depicted graphically as cross-sectional images
with annotations of the interpreted geologic conditions (Figures D-2 through D-5). Note that output from
Line ER-3 was omitted from this report due to poor data quality. The cross-sections were made using the
inverted ERI model resistivity data output from the Earthimager™ modeling program; they were gridded and
contoured using Golden Software Surfer® 12 software. The descriptive geologic information from previous
borings and Spring 2016 confirmation borings (SB-1601 through SB-1605, MW-1604, MW-1606) were
superimposed on the cross-sections and interpretations made of the aquifer boundaries and other geologic
information.

Sources of ER Data Interference

Some of the ERI datasets contained interference potentially caused by a combination of such factors as: 1)
poor electrical contact between electrode and soil; 2) high contact resistance; 3) the presence of conductive
subsurface infrastructure including metallic piping; and, 4) stray electrical currents and spontaneous
potentials in the subsurface. Data artifacts attributed to interference caused by buried metal piping are
shown in Figure D-3 and Figure D-5, with the approximate extent of the affected data marked in gray fill.

ER RESULTS AND GEOLOGIC INTERPRETATIONS

Typically, lithologies can be distinguished by their ranges of electrical resistivity values. In freshwater
environments, native sand and gravel are usually the most resistive material, and silt and clay are the least
resistive materials. Non-native fill materials, such as those observed at the site, can also display a range of
electrical resistivity values with coarser sand/gravel fill materials typically displaying higher resistivity values
compared to finer-grained clayey fill materials that typically display lower resistivity values. Fly ash fill
materials in particular are generally observed to have an elevated electrical conductivity in comparison to
most native soils due to the fine grained nature of the fly ash (large amount of surface area) and the
leachable materials such as iron and aluminum oxides and other elements such as Ca, K, Mg, Mn, Na, Sr,
Ti, and S that are in large enough concentration to potentially increase total dissolved solids (TDS) levels
and electrical conductivity if dissolved. Groundwater quality can also be assessed using electrical resistivity,
with impacts associated with fly ash being significantly more electrically conductive (less resistive) than
ambient groundwater conditions.

The electrical resistivity cross-section provides the foundation for the geoelectrical structure of the

subsurface at the site, with the presumption that the bulk soil response approximates variations in lithologic
materials and groundwater conductivity (see table below).

arcadis.com
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Material Types Electrical Resistivity Cross-section
(Ohm-meters)

Competent sandstone bedrock >800
(background)

Unconsolidated native sand/gravel | 100 to 800
soils, sand/gravel fill materials,
(background)

Fly ash fill materials, clayey fill 10 to 100
materials, unconsolidated native
clay soils, shale bedrock
(background)

Soil containing increasing total <5.0
dissolved solids (anomalous)

The calculated apparent resistivity values ranged over four orders of magnitude at the site from
approximately 1 Ohm-meters to greater than 1000 Ohm-meters. Background resistivity values for sandstone
bedrock observed in Line ER-5 data (Figure D-5) are greater than Ohm-meters (red to purple color range)
which is consistent for competent sedimentary bedrock. Unconsolidated native sand/gravel soils or sandy fill
materials fall in the range of about 100 to 800 Ohm-meters (green to red color range), which is consistent
with fill materials and native soils with varying sand, silt, and gravel content. Unconsolidated native clay
soils, clay fill materials, or fine-grained fly ash fill deposits fall in the range of about 10 to 100 Ohm-meters
(blue to green color range). As depicted in Figure D-2 and Figure D-5, anomalous zones of significantly
low anomalous resistivity less than 10 ohm-meters are shown (dark blue to white color range). These zones
of anomalous low resistivity are not likely due to naturally occurring soils/geologic conditions, but are rather
due to man-made external influences, such as the presence of geochemically impacted groundwater or
metallic features (site structures or subsurface utility lines). Based on the presence of fly ash deposits
above the significantly low resistivity zones observed in Figure D-2 and Figure D-5, these zones are
interpreted to indicate saturated soils impacted by high TDS groundwater. Furthermore, the coarser-grained
sand (SA) and sandy gravel (SG) soils observed at boring SB-1602 and SB-1603 (Figure D-2) and boring
SB-1604 (Figure D-5) that lie at depths intersecting the interpreted high TDS zones, suggest a likely
preferential pathway for groundwater flow. As noted in Figure D-5, the origin of coarser-grained material
shown at SB-1604 is likely channel fill based on the depiction of a historic stream channel shown in 1909,
1931, and 1958 site topographic maps.

The geologic framework at the site has been previously reported to be an unconsolidated aquifer consisting
of saturated alluvial sediments beneath and surrounding the site. The upper limit of the uppermost aquifer
is defined by the elevation of the sand saturated zone, which ranges from approximately 550 to 560 ft.
Using both boring log observations and resistivity values, the interpreted upper and lower extent of sand
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saturated zone is delineated by black dashed lines as shown in Figures D-2 through D-5. An interpreted
groundwater surface is also shown as a blue dashed line in Figures D-2 through D-5.

It should be noted that known fly ash deposits at the site, confirmed by Spring 2016 soil borings, exhibit
resistivity values that fall in same range as native soils and therefore the sole use of resistivity values
displayed in the cross-section cannot be used to distinguish ash deposits from native soils.
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Site/Well No.  MwW-1

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1

Site Location Date

Weather Development Time Begin 6/15/16 09:20 AM End 6/15/16 10:05 AM

Evacuation Data

Sample Pump

Measuring Point TOC Intake Setting (ft bmp)

MP Elevation (ft) N/A Pumping Rate (gpm) 190

Land Surface Elevation (ft) Evacuation Method Submersible Proactive Pump

Sounded Well Depth (ft bmp) 36.35 Volumes Purged

Depth to Water (ft bmp) 17.21

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 19.14 Color Clear

Casing Diameter/Type 2 Odor None

Gallons in Well 3.06 Appearance

Total | . Conductivity Dissolved
Min Gallons |yrrer (f(: Rate (mS/cm or Turbidity | Temperature pH |ORP| Oxygen | well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
9:20 0:00 29.00 17.53 190 0.464 20.40 18.64 4.91 217 8.77 Initial Clear; no odor
9:25 0:05 29.10 17.60 | 190 0.507 19.90 15.48 5.00 228 5.38 1st Clear; no odor
9:30 0:10 29.20 17.60 | 180 0.506 7.60 15.39 4.92 238 4.20 2nd Clear; no odor
9:35 0:15 29.30 17.60 | 180 0.500 4.30 15.33 4.90 245 3.60 3rd Clear; no odor
9:40 0:20 29.40 17.60 180 0.496 3.90 15.44 4.97 244 3.30 4th Clear; no odor
9:50 0:30 29.50 17.60( 180 0.487 1.80 15.79 5.01 249 2.50 5th Clear; no odor
9:55 0:35 29.60 1754 180 0.476 2.30 15.62 5.04 254 2.30 6th Clear; no odor
10:00 0:40 29.70 17.40 180 0.470 1.40 15.70 5.07 260 2.22 7th Clear; no odor
10:05 0:45 29.80 17.33| 180 0.466 1.90 15.74 5.05 213 2.15 8th Clear; no odor

Development Personnel: K. Swiadek

Notes: Removed 30 gallons with surge block and proactive pump. Turb never high during development.
Well Casing Volumes (gallon/feet)

1-%4" = 0.06 2"=0.16 3" = 0.37 4" =0.65

1-%" =0.09 2-5"=0.26 3-2" = 0.50 6" =1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
mg/L Miligrams per liter NM Not Measured VOC Volatile Organic Compounds
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Site/Well No.  Mw-2

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1

Site Location ~ Winfield, WV Date 5/20/2016

Weather 66F, Sunny Development Time Begin 10:20 End 11:31

Evacuation Data

Sample Pump

Measuring Point TOC Intake Setting (ft bmp) 55.00

MP Elevation (ft) N/A Pumping Rate (gpm) 580

Land Surface Elevation (ft) Evacuation Method Foot Valve Proactive Pump

Sounded Well Depth (ft bmp) 59.05 Volumes Purged

Depth to Water (ft bmp) 13.07

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 45.98 Color Tan

Casing Diameter/Type 2" PVC Odor None

Gallons in Well 7.36 Appearance

Total | Conductivity Dissolved
Min Gallons v\,e;;r (f(: Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
10:25 0:00 65.77 14.11 580 0.651 87.40 20.72 6.45 -69 0.56 Initial Tan; no odor
10:30 0:05 66.54 14.00 [ 580 0.614 32.90 19.13 6.60 -71 3.15 1st Clear; no odor
10:35 0:10 67.31 13.90 [ 580 0.616 27.80 19.08 6.55 -65 1.02 2nd Clear; no odor
10:40 0:15 68.08 13.95[ 580 0.616 17.60 18.36 6.60 -67 2.40 3rd Clear; no odor
10:45 0:20 68.85 13.95[ 580 0.623 15.10 18.55 6.69 -63 2.58 4th Clear; no odor
10:50 0:25 69.62 13.95[ 580 0.633 8.45 18.47 6.68 -62 3.01 5th Clear; no odor
10:55 0:30 70.39 13.95[ 580 0.643 6.12 18.44 6.72 -61 2.61 6th Clear; no odor
11:00 0:35 71.16 13.95[ 580 0.638 4.07 18.67 6.69 -62 3.22 7th Clear; no odor
11:10 0:45 71.93 13.95[ 580 0.605 5.36 18.69 6.67 -57 0.80 8th Clear; no odor
11:15 0:50 72.70 13.95[ 580 0.603 4.97 18.71 6.68 -61 0.90 9th Clear; no odor
11:20 0:55 73.47 13.95[ 580 0.603 5.23 19.13 6.67 -55 0.96 10th Clear; no odor
11:25 1:00 74.34 13.95[ 580 0.309 3.92 18.33 6.74 -62 0.23 11th Clear; no odor
11:30 1:05 75.01 13.95( 580 0.604 1.97 18.23 6.74 -62 2.09 12th Clear; no odor

Development Personnel: T. Runge

Notes: Sheen observed on purge water. 65 gallons removed with a foot valve/surge block & proactive pump (40 surged). Lid and stick-up bent
and broken. Not 3' tall; no sand, pad dimensions/condition unkown. Bollards need painted.
Well Casing Volumes (gallon/feet)

1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65

1-%2" = 0.09 2-%5"=0.26 3-%" = 0.50 6" =1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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WELL DEVELOPMENT LOG

Site/Well No. MW-3

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1
Site Location ~ Winfield, WV Date 5/19/2016
Weather 64F, Sunny Development Time Begin 15:05 End 16:05

Evacuation Data
Sample Pump

Measuring Point TOC Intake Setting (ft bmp)

MP Elevation (ft) N/A Pumping Rate (gpm) 580

Land Surface Elevation (ft) Evacuation Method Foot Valve Proactive Pump

Sounded Well Depth (ft bmp) 25.38 Volumes Purged 12

Depth to Water (ft bmp) 12.70

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 12.68 Color clear

Casing Diameter/Type 2" PVC Odor None

Gallons in Well 2.02 Appearance

Total | Conductivity Dissolved
Min Gallons v\,e;;r (f(: Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
15:10 0:05 16.77 13.42( 580 0.393 12.60 19.91 6.05 136 3.26 Initial Clear; no odor
15:15 0:10 17.54 13.31 580 0.431 7.20 19.49 6.13 116 1.61 1st Clear; no odor
15:20 0:15 18.31 13.23 [ 580 0.416 12.30 17.88 6.12 113 3.16 2nd Clear; no odor
15:25 0:20 19.08 13.21 580 0.416 8.70 18.50 6.10 130 1.93 3rd Clear; no odor
15:30 0:25 19.85 13.21 580 0.418 6.40 17.52 6.15 133 2.64 4th Clear; no odor
15:35 0:30 20.02 13.21 580 0.405 5.30 20.04 6.15 155 2.10 5th Clear; no odor
15:40 0:35 21.39 13.20 [ 580 0.410 4.80 19.28 6.31 144 3.14 6th Clear; no odor
15:50 0:45 22.16 13.21 580 0.405 5.10 19.16 6.19 156 2.89 7th Clear; no odor
15:55 0:50 22.93 13.20 [ 580 0.411 3.00 18.89 6.14 153 1.00 8th Clear; no odor
16:00 0:55 23.70 13.20 [ 580 0.408 2.10 18.46 6.16 156 2.38 9th Clear; no odor
16:05 1:00 24.47 13.20 [ 580 0.405 0.70 18.57 6.18 152 2.79 10th Clear; no odor

Development Personnel: T. Runge

Notes: 16 gallons purged with foot valve and surge block. Well stick-up lid is bent and broken; well stickup is less than 3' tall; cannot see/tell what

size pad is, if it's even present. No sand in stickup; bollards need repainting.

Well Casing Volumes (gallon/feet)

1-%4" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-%2" = 0.09 2-%5"=0.26 3-%" = 0.50 6" =1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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Site/Well No. Mw-4

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1

Site Location ~ Winfield, WV Date 5/19/2016

Weather 64F, Sunny Development Time Begin 11:25 End 12:05

Evacuation Data

Sample Pump

Measuring Point TOC Intake Setting (ft bmp) 30.00

MP Elevation (ft) N/A Pumping Rate (gpm) 880

Land Surface Elevation (ft) Evacuation Method Foot Valve Proactive Pump

Sounded Well Depth (ft bmp) 36.93 Volumes Purged 10

Depth to Water (ft bmp) 17.05

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 19.8 Color clear

Casing Diameter/Type 2" PVC Odor None

Gallons in Well 3.18 Appearance

Total | Conductivity Dissolved
Min Gallons v\,e;;r (f(: Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
11:25 0:05 28.16 17.23 [ 880 0.225 24.30 18.77 5.68 65 2.39 Initial Clear; no odor
11:30 0:10 29.19 17.23[ 780 0.219 21.20 18.81 5.71 61 2.47 1st Clear; no odor
11:35 0:15 30.09 17.26 | 680 0.219 39.00 18.48 5.60 78 0.96 2nd Clear; no odor
11:40 0:20 30.90 17.27| 680 0.219 32.60 18.51 5.62 80 0.60 3rd Clear; no odor
11:45 0:25 31.89 17.27 680 0.219 30.80 18.41 5.61 79 0.54 4th Clear; no odor
11:50 0:30 32.79 17.28 680 0.222 23.50 18.69 5.66 73 1.22 5th Clear; no odor
11:55 0:35 33.69 17.27| 680 0.219 31.80 18.60 5.62 76 1.83 6th Clear; no odor
12:00 0:40 34.59 17.27 680 0.218 15.40 18.57 5.66 76 0.99 7th Clear; no odor
12:05 0:45 35.49 17.28 680 0.219 9.60 19.21 5.65 74 0.97 8th Clear; no odor

Development Personnel: T. Runge

Notes: 27 gallons pumped via foot valve. Stick-up less than 3' tall; 2x2' pad, stick-up lid hinge broken. No sand in stick-up.
Well Casing Volumes (gallon/feet)

1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65

1-%2" = 0.09 2-%5"=0.26 3-%" = 0.50 6" =1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds



a Q RmD I S Design & Consultancy
for natural and
built assets
WELL DEVELOPMENT LOG
Site/Well No.  MW-5
Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1
Site Location ~ Winfield, WV Date 5/19/2016
Weather 61F, Sunny Development Time Begin 9:55 End 11:17
Evacuation Data
Sample Pump
Measuring Point TOC Intake Setting (ft bmp) 50.50
MP Elevation (ft) N/A Pumping Rate (gpm) 580
Land Surface Elevation (ft) Evacuation Method Proactive Pump
Sounded Well Depth (ft bmp) 55.5 Volumes Purged 10
Depth to Water (ft bmp) 16.99
Water-Level Elevation (ft) Field Parameters
Water Column in Well (ft) 38.51 Color clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 6.16 Appearance
Total | Conductivity Dissolved
Min Gallons v\,e;;r (f(: Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume
Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
10:00 0:05 48.77 1717 580 0.197 23.30 16.39 5.69 23 1.65 Initial Clear; no odor
10:05 | 0:10 49.67 17.16 | 680 0.194 6.84 16.68 5.82 18 1.58 1st Clear; no odor
10:10 | 0:15 50.87 17.16 | 680 0.191 6.31 17.24 5.88 13 2.54 2nd Clear; no odor
10:15 0:20 51.34 17.16 [ 580 0.192 6.90 17.30 5.86 16 1.75 3rd Clear; no odor
10:20 | 0:25 52.11 17.16| 580 0.191 4.20 17.44 5.81 23 2.99 4th Clear; no odor
10:25 | 0:30 52.88 17.16| 580 0.191 3.50 17.43 5.72 26 1.74 5th Clear; no odor
10:30 | 0:35 53.78 17.16| 680 0.191 4.75 17.45 5.69 24 1.58 6th Clear; no odor
10:35 | 0:40 54.68 17.16| 680 0.190 3.88 17.85 5.70 24 1.86 7th Clear; no odor
10:40 | 0:45 55.58 17.16| 680 0.191 2.37 17.70 5.74 28 1.26 8th Clear; no odor
10:45 | 0:50 56.61 17.16| 780 0.190 2.89 17.71 5.75 28 1.01 9th Clear; no odor
10:50 | 0:55 57.64 17.16| 780 0.190 3.00 17.70 5.75 28 0.99 10th Clear; no odor
10:55 1:00 58.67 17.16 | 780 0.191 4.11 17.76 5.76 27 1.78 11th Clear; no odor
11:00 1:05 59.70 17.16| 780 0.192 2.67 17.84 5.78 26 1.91 12th Clear; no odor
11:10 1:15 60.73 17.16| 780 0.192 3.49 17.79 5.77 27 3.64 13th Clear; no odor
11:15 1:20 61.76 17.16 | 780 0.190 4.01 17.69 5.74 28 5.15 14th Clear; no odor
Development Personnel: T. Runge
Notes:  Well stick-up <3' and lid hinge rusted off/broken. 2'x2' pad; no sand in stick-up.
40 gal removed with foot valve and surge block.
Well Casing Volumes (gallon/feet)
1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-%2" = 0.09 2-%" =0.26 3-%" = 0.50 6" =1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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WELL DEVELOPMENT LOG

Site/Well No. MW-6

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1
Site Location ~ Winfield, WV Date 5/19/2016
Weather 64F, Sunny Development Time Begin 13:35 End 14:25

Evacuation Data
Sample Pump

Measuring Point TOC Intake Setting (ft bmp)

MP Elevation (ft) N/A Pumping Rate (gpm) 580

Land Surface Elevation (ft) Evacuation Method Foot Valve Proactive Pump

Sounded Well Depth (ft bmp) 43.82 Volumes Purged 10

Depth to Water (ft bmp) 16.76

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 27.06 Color clear

Casing Diameter/Type 2" PVC Odor None

Gallons in Well 4.33 Appearance

Total | Conductivity Dissolved
Min Gallons v\,e;;r (f(: Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
13:35 0:05 40.77 28.87 580 0.226 24.20 19.10 6.31 -76 3.04 Initial Clear; no odor
13:40 0:10 41.54 28.90| 580 0.229 21.30 19.08 6.20 -65 1.86 1st Clear; no odor
13:45 0:15 42.31 27.85| 580 0.223 7.00 17.92 6.25 -68 1.89 2nd Clear; no odor
13:50 0:20 43.08 27.05| 580 0.222 2.50 17.18 6.10 -57 1.55 3rd Clear; no odor
13:55 0:25 43.85 26.96| 580 0.222 2.10 16.94 6.22 -63 2.30 4th Clear; no odor
14:00 0:30 44.62 26.91 580 0.224 1.50 16.55 6.28 -66 1.58 5th Clear; no odor
14:05 0:35 45.34 26.84| 580 0.223 0.50 16.78 6.23 -64 1.89 6th Clear; no odor
14:10 0:40 46.16 26.80 580 0.224 0.50 16.91 6.19 -62 1.94 7th Clear; no odor
14:15 0:45 46.43 26.79 580 0.222 0.30 16.81 6.34 -70 1.60 8th Clear; no odor
14:20 0:50 47.70 26.71 580 0.224 0.10 16.79 6.32 -70 1.49 9th Clear; no odor
14:25 0:55 48.47 26.65| 580 0.225 1.10 16.31 6.33 -71 1.38 10th Clear; no odor

Development Personnel: T. Runge

Notes: Bollards in bad condition - 1 bent. Stick-up lid broken and stick-up <3' tall. 2x2' pad. In swamp; poor access,

Well Casing Volumes (gallon/feet)

1-%4" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-%2" = 0.09 2-%5"=0.26 3-%" = 0.50 6" =1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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Site/Well No.  Mw-8

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1

Site Location ~ Winfield, WV Date 5/20/2016

Weather 64F, Sunny Development Time Begin 12:00 End 13:06

Evacuation Data

Sample Pump

Measuring Point TOC Intake Setting (ft bmp)

MP Elevation (ft) N/A Pumping Rate (gpm) 580

Land Surface Elevation (ft) Evacuation Method Foot Valve Proactive Pump

Sounded Well Depth (ft bmp) 43.82 Volumes Purged 10

Depth to Water (ft bmp) 16.76

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 27.06 Color clear

Casing Diameter/Type 2"PVC Odor None

Gallons in Well 4.33 Appearance

Total Conductivity Dissolved
Min Gallons Ev)ve;t:rIf? Rate (mS/cm or Turbidity | Temperature pH |ORP| Oxygen | well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
12:04 | 0:05 15.77 10.50 | 580 0.446 530.00 18.60 6.63 68 3.45 Initial Tan; no odor
12:09 | 0:10 16.54 10.25| 580 0.386 146.00 17.81 6.59 89 2.68 1st Tan; no odor
12:14 0:15 17.31 10.14 [ 580 0.304 98.80 17.44 6.32 623 0.15 2nd Clear; no odor
12:19 0:20 18.08 10.09 [ 580 0.312 42.30 17.15 6.29 1023 0.17 3rd Clear; no odor
12:24 0:25 18.85 10.08| 580 | = -m-mmmm-mmee- 1558 | oo | e | e | o 4th Clear; no odor
12:29 0:30 19.62 1015 580 | = -m-mmmmemmee- 910 | -memmemeem | oo | e | e 5th Clear; no odor
12:34 0:35 20.39 1018 580 | = -m-mm-mmmmee- 409 | e | e | e 6th Clear; no odor
12:39 0:40 21.16 10.21 580 [ @ -m-mmememeeee- 318 | e | emeemeem | e [ e 7th Clear; no odor
12:44 0:45 21.93 10.20 580 [ @ -m-mmemeeeeee- 216 | mmemmemmmmeem | mmemeeme | mmmeen | mmememmemeee 8th Clear; no odor
12:49 0:50 22.70 1020 580 | = -mmmmmmmmee- 120 | ——omeememe | e [ e | e 9th Clear; no odor
12:54 0:55 23.47 10.20 580 | @ -mmemmemeeee- 1.09 | e | e | e | e 10th Clear; no odor
12:59 1:00 24.24 10.21 580 | @ -mmemmemeeee- 097 | e | e | e | e 11th Clear; no odor
13:04 1:05 25.01 10.21 580 | @ mmmemmemmeeee- N e e M 12th Clear; no odor

Development Personnel: T. Runge

Notes:  15.0 gallons removed via proactive/foot valve/surge. Horiba not functioning at 1220. Stick-up below 3', hinge broken, 2'x2' pad.
ORP at 1214 and 1219 likely an error with probe.
Well Casing Volumes (gallon/feet)

1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65

1-%2" = 0.09 2-%5"=0.26 3-%" = 0.50 6" =1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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WELL DEVELOPMENT LOG

Site/Well No.  MW-1601

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1

Site Location ~ Winfield, WV Date 5/18/2016

Weather 54F, Rain Development Time Begin 16:32 End 17:54

Evacuation Data

Sample Pump

Measuring Point TOC Intake Setting (ft bmp) 36.0

MP Elevation (ft) N/A Pumping Rate (gpm) 608

Land Surface Elevation (ft) Evacuation Method Proactive Pump

Sounded Well Depth (ft bmp) 41.70 Volumes Purged 10.18

Depth to Water (ft bmp) 14.60

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 27.1 Color Clear

Casing Diameter/Type 2" PVC Odor None

Gallons in Well 4.34 Appearance

Total Conductivity Dissolved
Min Gallons Ev)ve;t:rIf? Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
16:37 0:05 40.16 14.62( 608 0.164 659.0 16.55 5.78 32 1.42 Initial Tan; no odor
16:42 | 0:10 40.32 14.62| 608 0.164 618.0 16.21 5.77 52 2.80 1st Tan; no odor
16:57 | 0:25 40.64 14.62| 608 0.164 604.0 16.28 5.74 56 1.65 2nd Tan; no odor
17:02_| 0:30 40.96 14.63| 608 0.173 614.0 16.52 5.78 53 1.64 3rd Tan; no odor
17:07 | 0:35 41.28 14.63| 608 0.173 605.0 16.25 5.78 54 2.04 4th Tan; no odor
17:12 | 0:40 41.60 14.62| 608 0.172 417.0 16.24 5.81 50 2.56 5th Tan; no odor
17:17 | 0:45 41.92 14.62| 608 0.171 312.0 16.18 5.80 50 2.50 6th Tan; no odor
17:22 | 0:50 42.24 14.63| 608 0.172 302.0 16.18 5.81 51 2.60 7th Tan; no odor
17:27 | 0:55 42.56 14.63| 608 0.171 206.0 16.17 5.81 48 2.58 8th Tan; no odor
17:32 1:00 42.88 14.63| 608 0.173 114.0 16.15 5.89 52 2.66 9th Tan; no odor
17:37 1:05 43.20 14.61| 608 0.174 90.0 16.16 5.84 53 1.64 10th Milky; no odor
17:42 1:10 43.52 14.61| 608 0.173 63.0 16.22 5.86 51 1.53 11th Milky; no odor
17:47 1:15 43.84 14.61| 608 0.175 42.0 16.18 5.87 54 1.40 12th Milky; no odor
17:52 1:20 44.16 14.61| 608 0.174 39.0 16.19 5.83 51 1.81 13th Clear; no odor

Development Personnel: T. Runge

Notes: 40 gal removed with foot valve/surge block. Pump rate would not go lower.

Well Casing Volumes (gallon/feet)
1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-%2" = 0.09 2-%5"=0.26 3-%" = 0.50 6" =1.47

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie

°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts

ft feet msl mean sea-level s.u. Standard units

gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds




WELL DEVELOPMENT LOG
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Site/Well No.  MW-1602A
Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1
Site Location ~ Winfield, WV Date 6/14/2016
Weather 80F, Sunny Development Time Begin 10:05 End 12:30
Evacuation Data
Sample Pump
Measuring Point TOC Intake Setting (ft bmp)
MP Elevation (ft) N/A Pumping Rate (gpm) 250
Land Surface Elevation (ft) Evacuation Method Submersible Proactive Pump
Sounded Well Depth (ft bmp) 60.40 Volumes Purged
Depth to Water (ft bmp) 24.56
Water-Level Elevation (ft) Field Parameters
Water Column in Well (ft) 35.84 Color Clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 5.7 Appearance
Total | Conductivity Dissolved
Min Gallons v\,e;;r (f(: Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume
Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
11:40 0:05 65.00 2512 250 0.458 151.0 17.25 6.39 -19 13.56 Initial Clear; no odor
11:45 | 0:10 65.20 25.69| 270 0.437 112.0 17.24 6.32 -16 3.88 1st Clear; no odor
11:50 0:15 65.40 25.30| 200 0.444 82.6 16.15 6.35 -34 2.26 2nd Clear; no odor
11:55 | 0:20 65.60 25.21| 200 0.441 74.3 16.22 6.48 -59 1.64 3rd Clear; no odor
12:00 | 0:25 65.80 25.00( 180 0.426 68.4 16.94 6.50 -68 1.38 4th Clear; no odor
12:05 0:30 66.00 24.92| 180 0.430 60.2 17.11 6.53 -74 1.22 5th Clear; no odor
12:10 | 0:35 66.20 29.88 [ 180 0.438 48.9 17.18 6.56 -78 1.02 6th Clear; no odor
12:15 | 0:40 66.40 29.88 [ 180 0.441 36.0 17.40 6.58 -80 1.02 7th Clear; no odor
12:20 | 0:45 66.60 29.85[ 180 0.430 34.3 17.56 6.61 -83 0.97 8th Clear; no odor
12:25 | 0:50 66.80 29.85[ 180 0.445 33.6 17.36 6.62 -85 0.90 9th Clear; no odor
12:30 | 0:55 67.00 29.86 [ 180 0.446 334 17.54 6.64 -88 0.86 10th Clear; no odor
Development Personnel: K. Swiadek
Notes: Removed 65 gallons with Waterra and proactive pump. Very fine sand/silt.
Well Casing Volumes (gallon/feet)
1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-15" = 0.09 2-%" =0.26 3-%" = 0.50 6" =1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentic
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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Site/Well No.  MW-1603A
Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1
Site Location ~ Winfield, WV Date 6/14/2016
Weather 80F, Sunny Development Time Begin 14:10 End 16:10
Evacuation Data
Sample Pump
Measuring Point TOC Intake Setting (ft bmp)
MP Elevation (ft) N/A Pumping Rate (gpm) 260
Land Surface Elevation (ft) Evacuation Method Submersible Proactive Pump
Sounded Well Depth (ft bmp) 46.40 Volumes Purged
Depth to Water (ft bmp) 7.60
Water-Level Elevation (ft) Field Parameters
Water Column in Well (ft) 38.8 Color Clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 6.2 Appearance
Total | Conductivity Dissolved
Min Gallons v\,e;;r (f(: Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume
Time | Elapsed | Removed | btoc) | (mL/min) umhos/cm) (NTU) (°FI°C) (s.u.) [(mv)| (g/mL) (Gal) Remarks
15:30 | 0:00 60.00 11.30| 260 0.267 116.0 16.78 6.29 -12 10.80 Initial Clear; no odor
15:35 | 0:05 60.20 11.23| 260 0.269 97.5 16.66 6.45 -65 3.60 1st Clear; no odor
15:40 | 0:10 60.30 10.33| 220 0.264 79.9 16.65 6.63 -87 2.50 2nd Clear; no odor
15:45 0:15 60.40 9.81 210 0.262 45.4 16.55 6.68 -96 1.9 3rd Clear; no odor
15:50 | 0:20 60.50 9.75 210 0.262 31.9 16.61 6.73 [ -101 1.60 4th Clear; no odor
15:55 | 0:25 60.60 9.75 210 0.261 26.8 16.63 6.79 | -107 1.35 5th Clear; no odor
16:00 | 0:30 60.70 9.73 210 0.261 19.8 16.74 6.83 |[-112 1.16 6th Clear; no odor
16:05 0:35 60.80 9.72 210 0.261 11.7 16.99 6.77 -106 1.10 7th Clear; no odor
16:10 | 0:40 60.90 9.73 210 0.261 9.7 17.08 6.79 [ -109 1.03 8th Clear; no odor
Development Personnel: K. Swiadek
Notes: Removed 60 gallons with surge block and pump.
Well Casing Volumes (gallon/feet)
1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-15" = 0.09 2-%" =0.26 3-%" = 0.50 6" =1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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WELL DEVELOPMENT LOG

Site/Well No.  MW-1604

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1

Site Location ~ Winfield, WV Date 5/18/2016

Weather 54F, Rain Development Time Begin 13:18 End 14:45

Evacuation Data

Sample Pump

Measuring Point TOC Intake Setting (ft bmp) 42.0

MP Elevation (ft) N/A Pumping Rate (gpm) 591

Land Surface Elevation (ft) Evacuation Method Proactive Pump

Sounded Well Depth (ft bmp) 47.33 Volumes Purged 12.19

Depth to Water (ft bmp) 20.81

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 26.52 Color Tan

Casing Diameter/Type 2"PVC Odor None

Gallons in Well 4.24 Appearance

Total Conductivity Dissolved
Min Gallons Ev)ve;t:rIf? Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
13:23 | 0:05 40.78 21.89( 591 0.212 239.0 17.29 5.90 -16 4.60 Initial Tan; no odor
13:28 | 0:10 41.56 21.71[ 591 0.211 178.0 17.68 6.14 -15 3.06 1st Tan; no odor
13:33 | 0:15 42.34 21.58 | 591 0.211 161.0 17.91 6.15 -16 3.91 2nd Tan; no odor
13:38 | 0:20 43.12 21.43[ 591 0.207 138.0 18.05 6.19 -21 2.06 3rd Tan; no odor
13:43 | 0:25 43.90 2191 591 0.216 103.0 18.23 6.13 -14 2.19 4th Tan; no odor
13:48 | 0:30 44.68 21.95( 591 0.218 141.0 18.23 6.14 -15 1.66 5th Tan; no odor
13:53 | 0:35 45.46 21.96 | 591 0.209 129.0 18.19 6.13 -14 1.88 6th Tan; no odor
13:58 | 0:40 46.24 21.98( 591 0.216 134.0 18.21 6.15 -15 1.60 7th Tan; no odor
14:03 | 0:45 47.02 21.78| 591 0.213 176.0 18.24 6.08 -8 2.27 8th Tan; no odor
14:08 | 0:50 47.80 21.70 591 0.142 159.0 18.07 6.07 -11 8.77 9th Tan; no odor
14:13 | 0:55 48.58 21.73[ 591 0.219 109.0 18.11 6.09 -12 8.74 10th Tan; no odor
14:18 1:00 49.36 21.75( 591 0.219 118.0 18.05 6.06 -14 8.63 11th Tan; no odor
14:23 1:05 50.14 21.72| 591 0.219 90.0 18.13 6.07 -13 2.49 12th Tan; no odor
14:28 1:10 50.92 21.68| 591 0.217 167.0 18.14 6.09 -14 3.65 13th Tan; no odor
14:32 1:14 51.70 21.69 591 0.215 151.00 18.17 6.08 -17 4.51 14th Tan; no odor

Development Personnel: T. Runge

Notes: 40 gal removed with foot valve and surge block.

Well Casing Volumes (gallon/feet)
1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-%2" = 0.09 2-%" =0.26 3-%" = 0.50 6" =1.47

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie

°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts

ft feet msl mean sea-level s.u. Standard units

gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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WELL DEVELOPMENT LOG

Site/Well No.  MW-1605

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1

Site Location ~ Winfield, WV Date 5/18/2016

Weather 54F, Rain Development Time Begin 10:45 End 12:00

Evacuation Data

Sample Pump

Measuring Point TOC Intake Setting (ft bmp) 34.0

MP Elevation (ft) N/A Pumping Rate (gpm) 993.6

Land Surface Elevation (ft) Evacuation Method Proactive Pump

Sounded Well Depth (ft bmp) 44.76 Volumes Purged 12.19

Depth to Water (ft bmp) 17.39

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 27.37 Color Tan

Casing Diameter/Type 2" PVC Odor None

Gallons in Well 4.37 Appearance

Total Conductivity Dissolved
Min Gallons Ev)ve;t:rIf? Rate (mS/cm or Turbidity | Temperature pH ORP| Oxygen [ well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
10:50 | 0:05 40.26 36.97 | 993.6 0.485 358.0 16.18 6.30 24 8.81 Initial Tan; no odor
10:55 | 0:10 40.52 35.89 | 993.6 0.473 218.0 16.33 6.24 27 9.96 1st Tan; no odor
11:00 | 0:15 40.75 35.58 | 869.4 0.479 163.0 16.32 6.18 29 1.24 2nd Tan; no odor
11:05 | 0:20 40.94 35.29 | 709.8 0.481 150.0 16.34 6.01 30 7.18 3rd Tan; no odor
11:10 | 0:25 41.13 35.18| 709.8 0.489 115.0 16.32 5.96 32 6.43 4th Tan; no odor
11:15 | 0:30 41.32 35.01| 709.8 0.488 110.0 16.29 5.81 49 6.26 5th Tan; no odor
11:20 | 0:35 41.51 34.97| 709.8 0.473 30.7 16.32 6.06 36 2.80 6th Clear; no odor
11:25 | 0:40 41.70 34.96 | 709.8 0.473 13.7 16.35 6.11 28 2.58 7th Clear; no odor
11:30 | 0:45 41.89 3290 725 0.491 34.8 16.34 6.23 21 10.13 8th Clear; no odor
11:35 | 0:50 42.08 32.85| 725 0.492 25.9 16.27 6.03 33 10.01 9th Clear; no odor
11:40 | 0:55 42.27 32.74| 725 0.474 15.3 16.33 6.21 33 4.41 10th Clear; no odor
11:45 1:00 42.46 32.69| 725 0.472 10.9 16.35 6.11 34 3.41 11th Clear; no odor
11:50 1:05 42.65 3259 725 0.462 7.7 16.43 6.09 31 2.61 12th Clear; no odor
11:55 1:10 42.84 32.51| 725 0.464 19.7 16.41 6.10 36 4.80 13th Clear; no odor
12:00 1:15 43.03 32.56 | 725 0.461 12.20 16.44 6.05 32 2.78 14th Clear; no odor

Development Personnel: T. Runge

Notes: 40 gal removed with foot valve and surge block.

Well Casing Volumes (gallon/feet)
1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-%2" = 0.09 2-%" =0.26 3-%" = 0.50 6" =1.47

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie

°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts

ft feet msl mean sea-level s.u. Standard units

gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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A ARCADIS

Site/Well No.  MW-1606

Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1

Site Location ~ Winfield, WV Date 5/17/2016

Weather 61F, Clouds/Rain Development Time Begin 13:30 End 15:00

Evacuation Data

Sample Pump

Measuring Point TOC Intake Setting (ft bmp)

MP Elevation (ft) N/A Pumping Rate (gpm) 3000z/min  (8872.06 ml/min)

Land Surface Elevation (ft) Evacuation Method Proactive Pump

Sounded Well Depth (ft bmp) 42.48 Volumes Purged 13.63

Depth to Water (ft bmp) 11.23

Water-Level Elevation (ft) Field Parameters

Water Column in Well (ft) 31.25 Color Tan

Casing Diameter/Type 2"PVC Odor None

Gallons in Well 5.00 Appearance

Total | . Conductivity Dissolved
Min Gallons |yrrer (f(: Rate (mS/cm or Turbidity | Temperature pH |ORP| Oxygen | well Volume

Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
1:30 0:05 32.34 11.81] 8872 0.454 883.0 15.71 5.57 37 10.13 Lo I I ——
1:35 0:10 34.68 11.70| 8872 0.415 737.0 15.71 5.69 19 10.09 (S I
1:40 0:15 37.02 11.62| 8872 0.394 498.0 15.67 5.78 22 1.38 2nd | | mmeeemmmmeeeeeees
1:45 0:20 39.36 11.50| 8872 0.392 334.0 15.60 5.78 39 2.33 3rd | | e
1:50 0:25 41.70 11.41] 8872 0.382 235.0 15.51 5.81 39 5.84 L I
1:55 0:30 44.04 11.85| 8872 0.376 213.0 15.62 5.80 38 1.90 5th | ]| e
2:00 0:35 46.38 11.79| 8872 0.376 190.0 16.62 5.77 39 2.88 6th | | e
2:05 0:40 48.72 11.81| 8872 0.384 174.0 15.63 5.76 38 1.97 4
2:10 0:45 51.06 11.80| 8872 0.384 157.0 15.63 5.76 38 1.28 8th | | s
2:15 0:50 53.40 11.78 | 8872 0.386 141.0 15.63 5.74 32 3.12 Oth | | e
2:20 0:55 55.74 11.71] 8872 0.386 121.0 15.62 5.77 36 2.27 L0 I
2:25 1:00 58.08 11.54| 8872 0.373 111.0 15.59 5.78 40 1.02 R I
2:30 1:05 60.42 11.34| 8872 0.371 102.0 15.62 5.78 40 0.57 12th | | mmeemememeeeeee
2:35 1:10 62.76 11.31] 8872 0.383 92.1 15.65 5.77 47 10.51 LT I
2:40 1:15 65.10 11.35| 8872 0.384 103.0 15.57 5.77 47 10.43 L I
2:45 1:20 65.80 11.33 | 2957 0.382 76.4 15.57 5.76 42 8.79 L I
2:50 1:25 66.58 11.30 | 2957 0.382 63.8 15.54 5.75 42 9.30 16th | | —mmeemmemmeeeee
2:55 1:30 67.36 11.29 | 2957 0.383 75.1 15.55 5.76 42 9.15 LA I
3:00 1:35 68.14 11.33 2957 0.384 73.20 15.58 5.76 44 6.17 RS I

Development Personnel: T. Runge

Notes: Parameters were collected when centrifugal/proactive pump was used

Well Casing Volumes (gallon/feet)
1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-15" = 0.09 2-%" =0.26 3-%" = 0.50 6" =1.47

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie

°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts

ft feet msl mean sea-level s.u. Standard units

gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter

mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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WELL DEVELOPMENT LOG
Site/Well No.  MW-1605
Project AEP Amos Plant Project No. OH015976.0007 Page 1 of 1
Site Location ~ Winfield, WV Date 6/15/2016
Weather 80F, Cloudy Development Time Begin End
Evacuation Data
Sample Pump

Measuring Point TOC Intake Setting (ft bmp)
MP Elevation (ft) N/A Pumping Rate (gpm)
Land Surface Elevation (ft) Evacuation Method Bailer
Sounded Well Depth (ft bmp) 43.15 Volumes Purged
Depth to Water (ft bmp) 3.60
Water-Level Elevation (ft) Field Parameters
Water Column in Well (ft) 39.55 Color Tan
Casing Diameter/Type 1" PVC Odor None
Gallons in Well 2.37 Appearance

Total | . Conductivity Dissolved

Min Gallons |yrrer (f(: Rate (mS/cm or Turbidity | Temperature pH |ORP| Oxygen | well Volume
Time | Elapsed [ Removed | btoc) | (mL/min) umhos/cm) (NTU) (°F/°C) (s.u) | (mV)| (g/mL) (Gal) Remarks
Development Personnel: K. Swiadek
Notes: Removed 25 gallons with Waterra. Turbidity >1000 throughout.
Well Casing Volumes (gallon/feet)
1-%" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-15" = 0.09 2-%" =0.26 3-%" = 0.50 6" =1.47

bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP  Oxidation-Reduction Potentie
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride mV  millivolts
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter
mg/L Miligrams per liter NM Not Measured voC Volatile Organic Compounds
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