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ASH POND SYSTEM-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 bottom ash ponds (BAPs) (CCR Unit) at the AEP Mountaineer Generating Plant (Plant)
located on Graham Station Road in New Haven, 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. These 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 BAPs (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
BAPs (east and west BAPs) and the offsite Little Broad Run (LBR) landfill (Figure 2). The evaluation of
the LBR landfill is not included in this report and will be completed under separate cover.

Initial evaluation of the monitoring well network was completed in late 2015 into February 2016 and
included a review of AEP-provided data associated with previously completed subsurface investigation
activities in the vicinity of the BAPs, 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. Additional monitoring wells were installed from April through June 2016 to
address these data gaps. Drilling activities were performed by a West Virginia-licensed drilling contractor
(DLZ) with Arcadis personnel completing borehole logging and well installation oversight. The following
report also 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 BAPs in the uppermost aquifer; therefore, the
report objective has been met.
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2. BACKGROUND INFORMATION

The following section provides background information for the AEP Mountaineer Generating Plant BAPs.

2.1 Facility Location Description

The AEP Mountaineer Generating Plant is located in Mason County, bounded by Little Broad Run to the
west and the Ohio River to the east. The Plant is approximately 2 miles east of New Haven, West
Virginia. The BAP CCR units are located on the south side of the Plant, adjacent to and on the west side
of West Virginia Route 62 (Graham Station Road). The BAPs are located approximately 0.5 miles
southwest of the Ohio River (Figures 1 and 2).

2.2 Description of Bottom Ash Pond CCR Units

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

2.2.1 Embankment Configuration

The BAP CCR Unit includes two separate west and east BAPs. In general, embankments of the BAPs
are constructed of earthen material. North, west and east embankment material is comprised from
excavation of the ponds and consist of compacted silty sand with some gravel. The embankment crest
widths range from 20 to 45 feet (ft), and are approximately 35 ft or less in height. This corresponds to
crest elevations that range from 620 ft above mean sea level (amsl) on the north side of the BAPs. The
BAP interior and exterior embankments have crest elevations of approximately 620 ft amsl (Woodward-
Clyde, 1985). Embankment slopes are typically graded at horizontal to vertical ratios between 3:1 and
2.5:1 (Shaw, Stone and Webster, 2006).

2.2.2 Area/Volume

The BAPs occupy an estimated combined surface area of approximately 28 acres (EPRI, 1999).
Specifically related to the ponds that receive CCR products, the west BAP has a normal pool area of 14.1
acres and the east BAP has a normal pool area of 13.9 acres. The normal reservoir volumes of the west
and east BAPs are 193 and 152 acre ft, respectively. The maximum design volumes of the west and east
BAPs are 266 and 225 acre ft, respectively (Shaw, Stone, and Webster, 2006).

2.2.3 Construction and Operational History

The AEP Mountaineer Generating Plant is a single-unit coal-fired generating plant and began operations
in September 1980. The BAPs were constructed between 1978 and 1980 and were completed when the
generating plant became operational. The original configuration is similar to the current configuration
(Figure 3). All ponds are lined with a 3-ft clay liner with clay derived from offsite borrow areas
(Woodward-Clyde, 1985). In 2006, the downstream (i.e. north) embankment of the BAPs was re-
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designed to a steeper slope from 3:1 to 2.5:1. This design change was to accommodate the installation
of two gypsum conveyors. Modifications to the downstream BAP embankment and installation of the
gypsum conveyors were completed by the first half of 2007.

Currently, the BAPs receive all process wastewaters from the Plant via above ground and below ground
steel piping. The BAPs are filled in an alternating fashion, with one BAP generally receiving waste
streams while the other BAP is being cleaned out. Bottom ash is either used for beneficial re-use or
disposed of in the LBR Landfill (EPRI, 1999).

2.2.4 Surface Water Control

The perimeter of the BAPs is graded such that surface runoff is directed away from the ponds. This
grading is accomplished by either natural topographic relief or constructed embankments such as the
main dike along the northwest side of the BAPs (Figure 3).

Surface water flow within the BAPs is controlled by a series of slide gates, corrugated metal pipes,
vertical inlets, and overflow concrete channels. Pond elevations are maintained so that surface water
flows via gravity or pumping to ponds in the following order: east and west BAPs and subsequently to
east and west wastewater ponds, and the reclaim and/or clearwater pond (Woodward-Clyde, 1985). The
stage levels of the BAPs are generally maintained no greater than the normal operating levels ranging
from 603 to 612 ft amsl (H.C. Nutting, 2009). From the clearwater pond, water flows to the Ohio River
through a National Pollutant Discharge Elimination System permitted outfall via underground piping
(EPRI, 1999).

2.3 Previous Investigations

Prior to BAP construction, Casagrande Consultants performed site investigations from 1976 to 1977
related to suitability of onsite soils for pond and embankment construction and stability (Casagrande,
1977).

In 1985, Woodward-Clyde Consultants performed an assessment of dam safety for the BAPs
(Woodward-Clyde, 1985). This assessment included review of AEP-provided data and previous site
investigations and a complete visual inspection of the dikes and secondary structures. The Woodward-
Clyde Consultants report concluded that dike and pond condition were satisfactory.

From 1995 through 1998, AEP worked in coordination with Ish, Inc., META Environmental, Inc., HIS
GeoTrans, Inc., and the Electric Power Research Institute (EPRI) to evaluate groundwater quality
associated with a number of AEP power generating facilities, including the Mountaineer Plant. The
primary objectives of these site investigations were to characterize hydrogeology, identify potential
contaminant source areas, establish existing groundwater quality, and identify constituents that exceeded
West Virginia Groundwater Standards. These studies are described in detail in the report Groundwater
Quality at the Philip Sporn and Mountaineer Power Plants, Mason County, West Virginia (EPRI, 1999).
Field work for these investigations included 19 direct push technology groundwater sampling points,
installation and sampling of 5 permanent monitoring wells (MW-001 through MW-005), surface water
sampling, and geotechnical soil characterization.
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In 2005, GAI Consultants, Inc. performed stability analysis associated with previous mining activities
associated with the Redstone Coal (GAI, 2005). As part of this investigation, GAl reviewed existing
boring logs and rock cores, performed point load strength testing of core samples, performed stability
calculations of mine pillars and ground movement from proposed future mining operations. GAI
concluded that the Site is not expected to have adverse impacts from past or future mining of the
Redstone Coal.

In 2006, H.C. Nutting Company performed site investigations associated with planned modifications to the
main dike in preparation for construction of two gypsum conveyors (H.C. Nutting, 2006a; H.C. Nutting,
2006b). These investigations involved foundation inspections, compaction testing of fill material,
geotechnical analysis of soil samples, and concrete testing associated with conveyor construction. Also
in 2006, Shaw, Stone, and Webster, Inc. performed stability analysis related to the gypsum conveyor
construction (Shaw, Stone, and Webster, 2006). Additional slope stability analyses for the north, west,
and east embankments related to the gypsum conveyor construction in 2009 was also performed by
Shaw, Stone, and Webster, Inc. The results of this analysis showed that, in general, embankment slopes
would be stable under static and seismic loading. However, a blanket drain was recommended at the toe
and cut faces of the embankment along gypsum conveyor #2 to prevent saturation and slumping (Shaw,
Stone, and Webster, 2009).

H.C. Nutting performed a geotechnical investigation of the BAPs in 2009, specifically related to upstream
and downstream embankment slope factors of safety under static and seismic conditions. Field methods
involved drilling, logging, and sampling 6 soil borings through select embankments (B-09-01 through B-
09-06). 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 piezometers (PZ-09-03, PZ-09-04, and PZ-09-
05). This site investigation included numerical slope stability modeling, and concluded that the
embankment slopes had adequate factors of safety for both long-term and earthquake stability (H.C.
Nutting, 2009).

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 unconfined deeper sand zones. Maximum alluvium thickness
is approximately 80 to 90 ft and thins westward towards the edges of the valley. Groundwater flow
direction within the alluvium is generally towards the Ohio River. However, there are active production
wells (East 1, West 1) and firewater supply wells (Well 5, Well 6) at the Site (Figure 3) that withdraw
water from the alluvial aquifer. Groundwater flow is influenced towards those wells during pumping
conditions.

In the upland areas surrounding the Site, bedrock consists of the Pennsylvanian age sandstones, shales,
limestones, and coal of the Monongahela Group. At higher elevations, the hilltops are capped by the
Permian age Dunkard Formation, which is lithologically similar to the Monongahela Group. Sandstone
and shale of the Monongahela Group immediately underlie alluvial sediments at the Site.
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Cross section A-A’, which extends through the BAPs further illustrates the geology. The cross section A-
A’ trends from southwest to northeast as shown on Figure 4 and is depicted as Figure 5. Boring logs
and well construction diagrams are included in Appendix A.

2.4.1 Climate and Water Budget

The climate of Mason County, West Virginia is characterized as humid continental with an average rainfall
of approximately 42 inches annually. The average maximum temperature is 68 °F and the average
minimum temperature is 44 °F based on information from the 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 Ohio
River alluvial plain along the western bank of the Ohio River. Alluvial sediments consist of clay, silt, sand
and gravel deposits that generally coarsen downward. In general, shallow clays and silts range in
thickness from 10 to 40 ft. Some fill material is present near the Ohio River, which was likely derived from
on-site excavations. This fill material varies from silty clay to gravelly sand. Unconsolidated mine wastes
can be found in the base of the BAPs and blanketing the BAP embankments in thicknesses ranging from
3 to 7 ft (Shaw, Stone and Webster, 2006; H.C. Nutting, 2009).

Bedrock is present underlying the alluvial deposits near the BAPs, as well as bounding ridges of the Ohio
River alluvial valley. The primary regional bedrock units are sedimentary rocks of the Permian age
Dunkard Formation and the Pennsylvanian age Monongahela Formation. The depositional environment
for these formations is characterized by a gradually subsiding shallow sea with alternating marine and
freshwater strata. Sedimentary rocks associated with the Monongahela Formation, which immediately
underlie the alluvial sediments beneath the Site, consist 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. The base of the younger Dunkard group, which caps surrounding
ridges and is lithologically similar to the Monongahela Formation, is marked by a thick, massive
conglomeritic sandstone (EPRI, 1999).

2.4.3 Surface Water and Surface Water Groundwater Interactions

The Site is adjacent to the Ohio River, and the BAPs are located approximately 0.5 miles southwest of
the Ohio River. Little Broad Run is immediately adjacent to the west of the BAPs. Groundwater flow
direction is generally to the northeast and discharges to the Ohio River, although local pumping from
Plant operations influences groundwater flow to the north. Groundwater recharge is primarily from
precipitation. Despite its proximity, Little Broad Run is generally not connected to groundwater at the
Site. The base of Little Broad Run is perched on surficial clay deposits and is at an elevation of 580 to
590 ft amsl (EPRI, 1999), which is approximately 30 to 40 ft above the groundwater table. The Ohio
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 Ohio River at 538 ft ams| (EPRI, 1999).
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2.4.4 Water Users

There are currently five active pumping wells associated with the Plant that extract groundwater from the
deep unconsolidated sand and gravel aquifer. Two of these wells (West 1, East 1) are alternately
pumped for process water and are located approximately 2,200 feet and 2,600 feet northeast of the
BAPs, respectively. At the time of this report, average pumping rates from September 6 through
September 26, 2016 for West 1 and East 1 were 566 gallons per minute and 144 gallons per minute,
respectively. There are also two pumping wells (Wells 5 and 6) which are used for fire water supply. Well
5 is located approximately 1,200 ft north of the BAPs and Well 6 is located approximately 2,700 feet
northwest of the BAPs. A fifth well (Well 4) is used in the plant’'s wastewater system and is located
approximately 2,500 feet northeast of the BAPs. Well location coordinates, production test data, and
boring logs for the pumping wells are included in Appendix A. The screened intervals for each of these
wells is from 63 to 78 feet below ground surface, which is near the base of the alluvial aquifer. There are
no potable groundwater wells at the Site.

In 2014, a water well inventory for the Mountaineer Plant indicated information on one other groundwater
well located within a 0.5-mile buffer of the Site (Banks, 2014) (Appendix B). The well is registered with
the United States Geological Survey and is assumed to have been used for monitoring. The well is
located approximately 3,700 feet east of the BAPs.
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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 late 2015 into
February 2016 to determine if any of the existing wells were viable for continued use as part of the
groundwater quality 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. An additional 12 monitor wells were
installed in April through June 2016. Monitoring wells included in the monitoring network are designated
as up or down gradient. Up gradient monitoring wells represent background groundwater quality and the
down gradient monitoring wells were placed down gradient of the CCR unit boundary to monitor water
quality.

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 water table elevation in
the unconfined sand and gravel deposits, which ranges from approximately 543 to 556 ft amsl in the
immediate vicinity of the BAPs. The base elevation of the BAPs (i.e. bottom of clay liner) is estimated to
be approximately 586 to 597 ft amsl (Woodward-Clyde, 1985). Based on this information, there appears
to be at least 30 ft of separation between the top of the saturated sand and gravel zone and the base of
the CCR Unit, which is illustrated in cross section A-A’ (Figure 5).

The vertical extent of the aquifer likely extends to the base of the unconsolidated deposits in the valley to
the bedrock interface. There are no significant clay or silt layers within the aquifer. The saturated
thickness of alluvial deposits is at least 20 to 30 ft, and likely greater where alluvial deposits are thickest.
The uppermost unconsolidated aquifer appears laterally extensive in all directions around the BAPs. The
uppermost aquifer pinches out towards the bedrock valley wall to the west. The soil liner beneath the
ponds limits hydraulic connection of the BAPs to the subsurface.

3.1.2 Overall Flow Conditions

Regional groundwater recharge occurs from precipitation infiltration and from leakage from tributary
streams crossing the Ohio River floodplain. Bedrock, to a lesser extent, likely contributes recharge of the
uppermost unconsolidated aquifer from the west of the Site where the alluvial valley is in contact with the
valley wall.

Available groundwater elevations are summarized on Table 1 for 1997 through 2016. Current
groundwater flow conditions that includes influence from groundwater pumping at the Mountaineer Plant
was evaluated using the U.S. EPA’s Wellhead Analytical Element Model (WhAEM2000) (Kraemer et al.,
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2007). Details of the modeling are provided in Appendix C. Results of the current understanding of
groundwater flow from the model under current pumping conditions and BAP use is shown on Figure 6.
Groundwater flow direction as depicted is predominantly north to northeast towards the Plant pumping
wells and the Ohio River. As presented in Table 2, wells included in the monitoring network have been
designated as up or down gradient.

Vertical hydraulic gradients in the immediate vicinity of the BAPs are generally upwards. Groundwater
elevations measured on September 26, 2016 indicated upward vertical hydraulic gradients ranging from
6.0 x 10 ft/ft (MW-1605S/MW-1605D) to 9.9 x 107 ft/ft (MW-1604S/MW-1604D). A downward vertical
gradient of 1.8 x 1073 ft/ft was measured at the MW-1606S/MW-1606D well pair.

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 results were used to assist with
monitoring well design. The results of this analysis are summarized in Table 3, and complete laboratory
reports are provided in Appendix D. Grain size analysis of samples collected within the final screen
intervals indicated sediments were generally poorly-graded sand. Secondary proportions of silt or gravel
were found at some boreholes within the final screen intervals.

3.1.4 Hydraulic Conductivity

Hydraulic testing was completed at wells MW-001, MW-002, MW-004, and MW-005 prior to this
evaluation in the uppermost unconsolidated aquifer. Estimated hydraulic conductivity based on these
slug tests was reported to range from 51 ft per day in sandy sediments to 772 ft per day in gravelly
sediments with an overall geometric mean of 237 ft per day, based on site slug testing (EPRI, 1999).

Additional slug tests were performed at newly-installed monitoring wells on June 20-21, 2016. Pneumatic
and bail down slug tests were performed on a total of 3 up gradient wells (MW-1601A, MW-1603, and
MW-1608) and 4 down gradient wells (well pairs MW-1605S/MW-1605D, MW-1607S/MW-1607D) to
provide a more spatial understanding of the hydraulic conductivity distribution within the alluvial sands
(i.e. uppermost aquifer). Well construction details for these monitoring wells and all other wells are
presented in Table 2.

Data-logging pressure transducers were used during these tests in 2016 to monitor water level
displacement every 0.5 seconds and in real time. Three pneumatic slug tests were performed at each
well except MW-1603, at which a bail down slug test was performed due to equipment issues. Two tests
were performed using an identical initial pressure and one test was performed using approximately twice
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.

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

At MW-1603, three bail-down slug tests were completed. 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
the reproducibility of the results.

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 unconfined conditions, as
appropriate based on the response. Results of the slug test analyses, including hydraulic conductivity
estimates, are summarized in Table 4 and solution reports with individual curve matches are provided in
Appendix E.

The hydraulic conductivity estimates from the seven monitoring wells tested had a tight range from 147 ft
per day (MW-1605S) to 213 ft per day (MW-1601A). The overall mean hydraulic conductivity estimate
was 187 ft per day, while the overall geometric mean was 186 ft per day. Estimated hydraulic
conductivity values for all the wells were consistent for a sand and gravel alluvium system and correlate
to the geometric mean hydraulic conductivity estimates of the historical hydraulic testing.

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.

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

3.2.2 Identified Onsite Hydrostratigraphic Unit

The identified Site hydrostratigraphic unit is the unconsolidated alluvial aquifer consisting of unconfined
sands and gravels. This aquifer is used locally for groundwater supply related to plant operations, but is
not known to provide other private or industrial water use in the area.

3.3 Review of Existing Monitoring Well Network

3.3.1 Overview

The Site was visited by Arcadis and AEP personnel on August 12, 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 existing monitoring well network is included as Table 2.

The groundwater quality monitoring well network monitors the alluvial aquifer consisting of unconfined
sand and gravel defined as the uppermost aquifer. It includes 12 wells installed from April to June 2016.
An additional 8 Mountaineer Plant wells, and 3 piezometers, which were present prior to Arcadis initial
evaluation, are utilized for the purpose of hydraulic monitoring (Table 2). Four well pairs (MW-
1604S/MW-1604D, MW-1605S/MW-1605D, MW-1606S/MW-1606D, MW-1607S/MW-1607D) measure
vertical flow.

Spatially, the network extends as far up gradient to the south as MW-1601A, and to the north as MW-
1608. Down gradient, the network extends immediately down gradient of the BAPs (MW-1604S/MW-
1604D through MW-1607S/MW-1607D). Eight existing wells and 3 existing piezometers have been
retained in the network for hydraulic monitoring (Table 2). 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 late 2015 and in early 2016. Following monitoring well installation described in
Appendix F of this report, there are no gaps in the monitoring network. Up gradient background water
quality is not current and will need to be re-evaluated with analysis results from the new recommended
monitoring well network. The recommended monitoring well network is described in Section 4.

arcadis.com
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ASH POND SYSTEM-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 BAPs (up gradient or down gradient), well depth,
and well construction. The recommended 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 12 monitoring wells were installed to establish an adequate network. Specifics on field
methodology and other documentation on installation of the additional wells in 2016 is provided in
Appendix F. Monitoring well construction was targeted to monitor the unconfined saturated alluvial sand
and gravel, which is identified as the uppermost aquifer. The total groundwater quality monitoring
network includes 4 up gradient wells and 8 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 12 groundwater quality wells, 8 wells and 3 piezometers are used to refine the
understanding of groundwater flow and hydraulic gradients in the vicinity of the BAPs 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, northeast, and east of the BAPs. These wells
include newly-installed wells MW-1604S, MW-1604D, MW-1605S, MW-1605D, and MW-1606S, MW-
1606D, MW-1607S, and MW-1607D (Table 2). These wells monitor groundwater as it flows north and
northeast past the CCR unit boundary. Down gradient wells were installed as shallow and deep well
pairs within the uppermost aquifer in order to monitor the entire saturated thickness of the aquifer.

4.1.2 Up Gradient Locations

Up gradient monitoring wells are located southeast, south, and northwest of the BAPs. These wells
include newly-installed wells MW-1601A, MW-1602, MW-1603, and MW-1608 (Table 2). These wells
establish background groundwater quality up gradient of the CCR unit boundary, with the exception of
MW-1608. MW-1608 establishes background groundwater quality of groundwater flowing from the
bedrock ridge into the Ohio River valley.

4.2 Well Construction

Groundwater quality monitoring wells in the network are constructed of 2-inch Schedule 40 PVC risers
with 10 to 15 ft slotted PVC screens. All monitoring wells were installed in general accordance with West
Virginia Department of Environmental Protection Title 47 Series 60 Monitoring Well Design Standards
dated June 21, 2011 by a state-licensed driller. Installation details and field methods are provided in

arcadis.com
G:\Public\AEP\CCR Compliance\Mountaineer CCR Compliance\Reports\Ash Pond Well Network Report\Final-2016-10-27\Mountaineer-CCR-Ash Pond-Well Network Report-
2016-10-27.docx 11



ASH POND SYSTEM-CCR GROUNDWATER MONITORING WELL NETWORK EVALUATION

Appendix F. 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.

ha W Holw
Wity

g0000000,,

Registration No. Registration State Date
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Table 1 Nesign & Conssitanty
V\?at:r Level Data aARmDIS eramw ;

AEP Mountaineer Generating Plant - Bottom Ash Ponds
New Haven, West Virginia

5/1/1997 8/1/1997 | 12/1/1997 | 7/1/2008 | 10/1/2008 | 1/1/2009 4/1/2009 | 12/1/2009 | 3/10/2010 | 6/10/2010 | 9/10/2010 | 12/1/2010 | 4/1/2011 | 11/1/2011 | 6/12/2012 | 12/17/2012| 6/11/2013 | 12/3/2013 | 6/10/2014 | 12/16/2014| 6/9/2015 | 9/26/2016

GWElev.? | GWElev.?| GWElev.?| GWElev. | GWElev. | GWElev. | GWElev. | GWElev. | GWElev. | GWElev. | GWElev. | GWElev. | GWElev. | GWElev. | GWElev. | GWElev. | GW Elev. | GW Elev. | GW Elev. | GW Elev. | GW Elev. | GW Elev.
ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl ft. amsl

Gravel Zone Wells

Downgradient

MW-001 NA 542.19 542.41 542.20 541.13 541.79 542.69 541.18 545.06 541.51 539.81 542.78 544.6 540.8 540.70 541.75 540.91 540.52 541.66 540.80 541.35 539.25
Sand Zone Wells

Upgradient

MW-1601A NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 544.58
MW-1602 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 544.76
MW-1603 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 543.67
MW-1608 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 541.35
Downgradient

MW-002 NA 541.76 542.30 541.87 540.91 541.56 542.73 541.39 545.59 541.43 539.74 542.96 544.79 540.67 540.58 541.84 540.87 540.57 541.5 540.80 541.2 539.95
MW-003 NA 554.86 553.42 NA NA NA NA NA NA NA 545.18 545.06 dry dry dry dry dry dry dry dry dry NA
MW-004 NA 541.65 542.19 541.74 540.79 541.46 542.63 541.26 545.54 541.34 539.71 542.81 544.65 540.59 540.48 541.77 540.76 540.44 541.42 540.67 541.14 540.15
MW-005 NA 556.42 555.05 NA 550.17 548.62 547.57 545.85 547.79 545.84 544.57 544.68 544.3 544.61 544.54 dry 545.14 544.66 545.84 544.17 545.71 NA
MW-016 NA NA NA 548.13 546.38 545.37 543.89 541.09 541.09 541.3 540.25 541.45 542.15 542.01 542.03 540.08 543.26 541.62 543.08 541.32 543.30 541.30
JTMN-1 NA 541.80 542.66 541.13 540.10 540.03 541.56 540.48 544.39 540.19 539.06 542.15 542.88 539.63 539.43 540.84 540.42 539.97 540.38 539.93 540.20 539.40
JTMN-2 NA 542.61 543.40 541.35 540.35 540.20 541.50 540.30 544.18 540.04 538.99 541.95 542.77 539.53 539.32 540.65 540.38 539.90 540.30 539.84 540.15 539.24
MW-1604S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 542.54
MW-1604D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 542.74
MW-1605S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 542.51
MW-1605D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 542.52
MW-1606S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 543.19
MW-1606D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 543.15
MW-1607S NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 543.52
MW-1607D NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 543.56

Piezometers
Downgradient

PZ-09-03 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 592.65
PZ-09-04 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 572.23
PZ-09-05 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 561.61
Sporn Wells °

MW-006 NA 551.48 551.13 NA NA NA NA NA 601.00 542.64 541.23 543.08 543.28 541.67 54117 541.02 542.61 541.83 542.50 541.58 542.18 541.20
MW-008 NA 543.58 544.46 NA NA 543.94 545.45 543.82 550.26 527.28 542.01 545.23 546.45 542.46 542.03 543.71 542.25 542.52 543.41 542.75 542.62 NA
MW-009 NA 543.48 544.33 535.64 534.40 535.63 537.16 535.78 540.94 536.16 533.90 537.27 538.38 534.39 533.93 535.86 533.97 534.45 536.35 534.75 534.45 540.97
MW-011 NA 557.51 554.95 NA NA 552.21 551.04 551.46 556.52 570.44 552.17 551.79 552.4 547.43 548.34 547.86 547.05 549.22 550.05 547.99 547.67 NA
MW-013 NA 541.24 541.69 NA NA NA NA NA 581.21 542.99 540.47 54418 545.81 540.36 540.82 542.90 540.92 541.22 542.40 541.61 541.41 540.33
MW-014 NA 540.14 541.70 NA NA NA NA NA 588.44 542.49 540.11 543.97 545.75 540.59 540.12 542.36 540.56 539.84 541.48 541.11 540.83 540.08
Notes:

a. Source: EPRI. June 1999. Groundwater Quality at the Philip Sporn and Mountaineer Power Plants, Mason County, West Virginia
b. Sporn wells used for the simulated groundwater flow model only. Sporn wells are not used for the CCR well network.

Elevation in feet above mean sea level

Unless otherwise noted, water level data collected during AEP well gauging events

amsl - above mean sea level

Elev - elevation

ft - feet

GW - groundwater

NA - not available
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Table 2

Well Construction Details

AEP Mountaineer Generating Plant - Bottom Ash Ponds
New Haven, West Virginia

Ground
Surface
Elevation

Location
Description to
CCR Unit

Hydraulic
Monitoring Only

Northing ®

ft amsl

Gravel Zone Wells
Downgradient

MW-001 ° X North 7245427 1701713.0 569.18 571.32
Sand Zone Wells

Upgradient

MW-1601A © Southeast 717349.0 1702641.3 607.47 610.66
MW-1602 ° South 717716.0 1702066.2 602.37 605.12
MW-1603 ° Northwest 719560.2 1701042.0 602.92 606.30
MW-1608 ° Northwest 723686.8 1699158.3 587.26 590.65
Downgradient

MW-002 ° X North 724901.8 1702197.6 580.82 582.81
MW-003 ° X Northeast 719921.2 1702260.8 604.90 607.20
MW-004 ° X North 724909.9 1702190.5 581.08 583.13
MW-005 ° X East 719196.9 1702976.0 591.00 593.19
MW-016 ¢ X North 7214755 1701361.3 586.82 588.61
JTMN-1 ¢ X North 723507.5 1702616.8 582.17 583.67
JTMN-2 ¢ X North 723436.8 1702653.5 582.16 584.06
MW-1604S ° North 720233.9 1701624.2 595.48 598.07
MW-1604D °© North 720238.0 1701629.1 595.59 598.22
MW-1605S ° Northeast 720156.3 1702018.3 588.51 590.86
MW-1605D °© Northeast 720161.4 1702015.6 588.51 591.01
MW-1606S ° Northeast 719693.3 1702486.4 587.28 590.15
MW-1606D ° Northeast 719697.7 1702482.4 587.25 590.10
MW-1607S ° East 719276.0 1702912.2 590.79 593.99
MW-1607D °© East 719279.7 1702908.9 590.75 593.93
Piezometers

Downgradient

PZ-09-03 © X Northeast 719485.3 1702397.3 621.60 621.17
PZ-09-04 © X Northeast 719550.1 1702466.6 597.10 596.64
PZ-09-05 © X Southeast 718527.3 1703537.3 611.70 610.74
Sporn Wells f

MW-006 ° East 720299.8 1704227 1 601.31 601.57
MW-008 ° East 718959.9 1704700.6 NA NA
MW-009 ° Southeast 718372.3 1704868.0 574.98 576.55
MW-011° Southeast 717710.5 1704997.8 NA NA
MW-013 ° East 718802.7 1705591.5 579.48 581.51
MW-014 ° East 718936.5 1705374.9 586.89 588.89
Notes:

a. 1983 West Virginia State Planar Coordinates

b. Source: EPRI. June 1999. Groundwater Quality at the Philip Sporn and Mountaineer Power Plants, Mason County, West Virginia
c. Source: AEP survey, September 2016

d. Source: AEP-provided boring logs

e. Source: H.C. Nutting. March 2009. Geotechnical Engineering Report. AEP Mountaineer Bottom Ash Pond Complex. Appendix A
f. Sporn wells used for the simulated groundwater flow model only. Sporn wells are not used for the CCR well network.

amsl - above mean sea level

bls - below land surface

ft - feet

NA - not available

G:\Public\AEP\CCR Compliance\Mountaineer CCR Compliance\Reports\Ash Pond Well Network Report\Final-2016-10-25\Tables\Mountaineer-CCR-Ash Pond-Well Network-Table 2-Well Construction Details

Top of Casing
Elevation

Borehole
Depth
ft. bls

38.0

80.0
71.6
76.0
70.0

73.0
43.4
48.2
50.0
82.0
76.6
77.8
60.0
80.0
59.5
80.0
56.0
76.0
60.0
80.0

50.4
25.0
50.2

96.0
34.9
54.5
50.0
50.5
61.0

Date
Installed

6/18/1997

6/9/2016
5/10/2016
5/4/2016
6/10/2016

6/24/1997
6/25/1997
6/30/1997
7/1/1997
6/17/2008
7/19/1990
7/18/1990
5/2/2016
4/27/2016
5/12/2016
5/11/2016
5/18/2016
5/16/2016
5/26/2016
5/19/2016

2/17/2009
2/19/2009
2/18/2009

7/8/1997
7/22/1997
7/15/1997
7/23/1997
7/30/1997
7/30/1997

Screen
Material

Sch.

Sch.
Sch.
Sch.
Sch.

Sch.
Sch.
Sch.
Sch.
Sch.
Sch.
Sch.
Sch.
Sch.
Sch.
Sch.
Sch.
Sch.
Sch.
Sch.

Sch.
Sch.
Sch.

Sch.
Sch.
Sch.
Sch.
Sch.
Sch.

40 PVC

40 PVC
40 PVC
40 PVC
40 PVC

40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC

40 PVC
40 PVC
40 PVC

40 PVC
40 PVC
40 PVC
40 PVC
40 PVC
40 PVC

Well
Diameter
inches

NN NN

N DNNDNDNDNDNMNDNMNDNMMNMDNMMNMDNMDNDDNODNDN

1.5
1.5

NN DNDNDNDDN

A ARCADIS

Top of Screen Bottom of Screen

Depth Elevation Depth Elevation
ft. bls ft. amsl ft. bls ft. amsl

27.0 542.18 37.0 532.18
67.0 540.47 77.0 530.47
61.0 541.37 71.0 531.37
60.0 542.92 75.0 527.92
46.0 541.26 56.0 531.26
60.5 520.32 70.5 510.32
323 572.60 42.3 562.60
37.6 543.48 476 533.48
37.7 553.30 477 543.30
67.5 519.32 775 509.32
56.7 525.47 75.7 506.47
57.9 524.26 76.9 505.26
49.0 546.48 59.0 536.48
69.0 526.59 79.0 516.59
49.0 539.51 59.0 529.51
69.0 519.51 79.0 509.51
45.0 542.28 55.0 532.28
65.0 522.25 75.0 512.25
50.0 540.79 60.0 530.79
70.0 520.75 80.0 510.75
5.0 616.60 50.4 571.20
5.0 592.10 24.8 572.30
5.0 606.70 50.2 561.50
81.1 520.21 91.1 510.21
23.8 NA 33.8 NA

423 532.68 52.3 522.68
36.3 NA 46.3 NA

39.5 539.98 49.5 529.98
49.7 537.19 59.7 527.19

Design & Consu

for natural and
built assets
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Table 3 a a RmDIS Design & Con
. . . lornmnlm'ld
Grain Size Analysis Summary built assets

AEP Mountaineer Generating Plant - Bottom Ash Ponds
New Haven, West Virginia

Grain Size Analysis

Moisture
Depth % % % % S
(1)

Sand Zone Wells

Upgradient
MW-1601A 66-76 8.9 89.2 1.3 0.5 (SP) 4.8
' ' ' ’ POORLY-GRADED SAND ’
MW-1602 61-71 4.4 92.2 2.1 1.3 (SP) 17.9
’ ) ) ’ POORLY-GRADED SAND ’
(SP)
MW-1603 60-75 24.1 71.2 3.8 0.8 POORLY-GRADED SAND 15.7
with GRAVEL
MW-1608 46-56 10.5 84.5 2.2 2.8 (SP) 13.6
’ ) ) ’ POORLY-GRADED SAND )
Downgradient
MW-1604S 49-59 4.2 91.1 2.4 2.3 (SP) 17.4
’ ) ) ) POORLY-GRADED SAND )
(SP-SM)
MW-1604D 69-79 8.4 86.0 3.5 2.0 POORLY-GRADED SAND 15.2
with SILT
(SP-SM)
MW-1605S 49-59 8.6 85.7 4.4 1.3 POORLY-GRADED SAND 18.1
with SILT
(SP-SM)
MW-1605D 69-79 9.1 85.2 5.6 0.1 POORLY-GRADED SAND 16.1
with SILT
MW-1606S 45-55 7.9 88.5 1.9 1.6 (SP) 225
’ ) ) ’ POORLY-GRADED SAND )
MW-1606D 65-75 14.0 82.9 1.7 14 (SP) 15.4
’ ' ' ’ POORLY-GRADED SAND ’
(SP)
MW-1607S 56-60 23.2 76.2 0.1 0.5 POORLY-GRADED SAND 17.6
with GRAVEL
(SP)
MW-1607D 70-80 215 77.4 0.7 04 POORLY-GRADED SAND 27.9
with GRAVEL
Notes:

Samples were collected from April to June 2016 and submitted to AEP Dolan Civil Engineeering Laboratory
USCS - Unified Soil Classification System
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Table 4 a R@DIS Decign & Consuitancy
Slug Testing Results Summary }A built assets

AEP Mountaineer Generating Plant - Bottom Ash Ponds
New Haven, West Virginia

Hydraulic Hydraulic

Screen Interval Screened Interval USCS Slug Test Type Conductivity | Conductivity

ft/day cm/sec

ft bgs Classification

Sand Zone Wells

Upgradient
MW-1601A 67-77 POORLY-égi)DED SAND Pneumatic - Rising Head 213 7.5E-02
(SP)
MW-1603 60-75 POORLY-GRADED SAND Bail down - Rising head 201 7.1E-02
with GRAVEL
MW-1608 46-56 POORLY-égi)DED SAND Pneumatic - Rising Head 204 7.2E-02
Downgradient
(SP-SM)
MW-1605S 49-59 POORLY-GRADED SAND Pneumatic - Rising Head 147 5.2E-02
with SILT
(SP-SM)
MW-1605D 69-79 POORLY-GRADED SAND Pneumatic - Rising Head 190 6.7E-02
with SILT
(SP)
MW-1607S 50-60 POORLY-GRADED SAND Pneumatic - Rising Head 187 6.6E-02
with GRAVEL
(SP)
MW-1607D 70-80 POORLY-GRADED SAND Pneumatic - Rising Head 167 5.9E-02
with GRAVEL
Slug Test Overall Mean 187 6.6E-02
Slug Test Overall Geometric Mean 186 6.6E-02
Slug Test Minimum 147 5.2E-02
Slug Test Maximum 213 7.5E-02

Notes:

All slug tests completed on June 20-21, 2016

Slug test analyses performed using Springer-Gelhar (1991) analytical solution for underdamped responses

Reference: Springer, R.K. and L.W. Gelhar, 1991. Characterization of large-scale aquifer heterogeneity in glacial outwash
by analysis of slug tests with oscillatory response, Cape Cod, Massachusetts, U.S. Geol. Surv. Water Res. Invest. Rep.
91-4034, pp. 36-40

bgs - below ground surface

cm/sec - centimeters per second

ft - feet

USCS - Unified Soil Classification System

Mountaineer-CCR-Ash Pond-Well Network-Table 4-Slug Testing Summary 1/1
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APPENDIX A

Boring/Well Construction Logs




A ARCADIS

Casagrande Consultants 1977
Soil Boring Logs

401 to 415, 505, 506, 513, 514,
701 to 703, 801 to 803



ANERILCAN Lol Ris P gadth G fdh it mirn oo

FORM CE-5 * S
REY. 3/74°
AEP CIVIL ENGINEERING LABORATORY
1.0G OF BORING '
Job No. F v
Company Appalachian Power Company Boring No.401 pate  1-21-77 Sheet 1 of _3
Project Project 1301 - Ash Ponds Type of Boring Auger Rig B—SO.
tocation of Boring: Casing used Size Drifting mud used
Boring begun 1-21-77 'Boring completed 1-24-77
Water Level 47" Ground Elevation 596,14 _ referred to
Time ‘ Datur
Date 1-24-77 Field Party: King and Smithson
Lz s t |e533 34‘2; DEPTH Zj. DESCRIPTION :
2 e o '3;§ _‘é‘ég&_ © 3 IN % Soil type, color, texture, consistency, 'sampler driving notes,
&z T {g: §§g§ 25 | FEET | J blows per foot on casing, depths wash water lost, observed
a8 3 § = Veeg ;6 g o | fluctuations in water level, notes on drilling ease, etc.
- 0 ]
- 1
-,
-,
o a
57 — 4
1 3.5-5 640 14" F s 4l/f Medium brown clayey silty sand.
. 6 —
S
- s o
57 — 9
2 8.5-10 5/5 6" = /o ] / Same as sample number 1.
— /1
2
— 3
Y A -
3 13.5-15 6/6 6" f /s E // Same as sample number 1 but more sandy.
/6 —
VS
- “
=~ /3 ]
167 - /9 — / v
4 18.5-20 gl 4 F . = Sand and gravel.
! :"w - Large gravel in end of spoon.
A
Engineer .

AEPMTP-000448



FORM Lo-0o

3/74

Re.

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Job No.
Company Boring No._401 pate __1-24-77 Sheet _2 of _3
Project Type of Boring Rig

Location of Boring:

Casing used Size

Drilting mud used ____

Boring begun

Water Level

Ground Elevation

Boring completed _

referred to

Time Datum
Date Field Party: _ King and Smithson
I U T :o—is,{ DEPTH § DESCRIPTION
s o :Efg .§§,§& @3 IN @l Soil type, color, texture, consistency,.sampler driving notes,
a =t B 58 5855 | 2 5 | FEET | 2 blows per foot on casing, depths wash water lost, observed
a3 3 E SER MY E v o | fluctuations in water level, notes on drilling ease, etc.
20
21—
22 ]
—23
197 - 24 — // ]
. o 1
5  [23.5-25 2544 10"F . 7 / Medium brown coarse sand and gravel.
76
N 27 —
- 58
E 59
v 45/ . B -/
6  [28.5-29.§ - 60| 6 - 30 ] Dense sand and gravel.
— 71
-2
—33
-,
7 133.5-35 | 1741 10" F 25 V| More sand.
76
— 57
— 78
137 »3Y
8 [38.5-40 16{7 1M E‘ ;/OE / Same as sample number 7.
S
Engineer .

AEPMTP-000449




FORM CE-5 , .

AMCRICAN ELoUIRIC FUWER SzRVICE CORPORATION

REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
BORING '
Job No.- L.LOG OF IN
Company Boring No. 401 pate 1-24-77  speet3  of 3
Project Type of Boring Rig
Location of Boring: Casing used Size Drilting mud used
Boring begun ___ Boring completed
Water Level Ground Elevation referred to
Time : Dat
Date Field Party: _King and Smithson
T s £ T 52 |peprula DESCRIPTION
o - =z 297 ;.';r:u? £ E é . . ! .o
Py ° °rE S88% | B3 IN x Soil type, color, texture, consistency, sampler driving notes,
5% E 87 (85%a:| s |FEev | o] blows per foot on casing, depths wash water lost, observed
a8 3 £ETs "’a'_’d:";? S § o fluctuations in water level, notes on drilling ease, etc.
v = 2
E o
I —
41—
- 1/2._:
" ¢3_:
N 1V
: 13{9 — /4 ?
9 |43.5-45 55 14" + ¢5 e é Wet medium brown sand and gravel.
-
- 1%7 ] Water
- 1V/
5, £ %
10 J48.5-50 | 2% 16" | o 3V/J Vore sandy.
T » 7
— 51—
- 5/2 E
- ] Washed out 3' plug in augers.
-5
167/ — 54— %
11 [53.5-55 | 2349 | g [ zs /| Same as sample mumber 10
- o
- o -
- : Washed out 2' plug in augers.
I
— 58 —
i
- 27 49 /
12 {58.5-60 | 1 é3 10" Lo = /) _Medium brown sand and gravel w/sandstone fragments
- "] Stopped hoke at 60.0"7 1-24-77
S
Engineer .

AEPMTP-000450



FORM CE-5"
REV. 3/74

Job No.

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Company Appalachian Power Company

Project

. Boring No. 402 pate _ 10-28-76 __ Sheet 1__of _3
Project 1301 = Proposed Ash Pond Area | Type of Boring __Auger Rig B-61 -

Location of Boring: Casing used Size, Drilling mud used
i Boring begun __10-28-76 Boring completed 10-28-76
Water Level 45.5 . Ground Elevation 597.40" referred to
{Time ' i i Datum
Date Field Party: Roush and Reitmire
el s £ |.s33 ;a-‘é DEPTH § DESCRIPTION
: = N - 5;% _‘é‘éf‘g&‘ ;6» g IN o Soil type, color, texture, consistency, sampler driving notes,
R 28T 5223 | 25 | rFeer | 2| blows per foot on casing, depths wash water lost, observed
agsl @8 E S T K 8 o | fluctuations in water level, notes on drilling ease, etc.
— 0 ]
- 1
[ ]
2 |
as 3 -1
A7 7/ .
1 {3-4.5 4lg | 11 [ 4 / Medium brown clayey silt,
. 7 '
. 5
6
- L ,
-
3747 C 1V _
2 18-9.5 5 13" F o . / Same as sample number 1.
— 'y
" 70 ]
| _.,"
- /1
/2 ]
- -
_‘)/’ " /3 7 /
-3 |13-14.5 4/4 13" + . :,/ Medium brown clayey fine sand.
. /5 ]
S
[ 77 ]
- 7
| 37y, e 7
v 4 |18-19.5 10 14" /o / Same as sample number 3
- v/
[ o 3
. . ]
] —t
Engineer .

AEPMTP-000451



FRETS e 3R F SR e AT

AEP CIVIL ENCINEERING LABORATORY
LOG OF BORING

FORM CE-S
REV. 3/74

Job No.
Company ' : Boring No._402 Date __10-28-76  Sheet2 of __3_
Project Type of Boring Rig ,
Location of Boring: Casing used Size Drilling mud used
Boring begun __________ Boring completed ___
Water Level 45,5 Ground Elevation referred to
Time Datum
Date Field Party: Roush and Reitmire
R £ |53 fé DEPTH § DESCRIPTION
s o ﬁig .§§§‘t ER] IN S Soil type, cotor, texture, consistency, sampler driving notes,
a .S S ST §§§§ 2 5 | FEET | 2 blows per foot on casing, depths wash water lost, observed
03 8 WE = | Veeg '__‘5 o o fluctuations in water level, notes on drilling ease, etc.
o
=
- 5
[/7/ — 73 7/
5 23-24.5 5 12" F 44 E / Medium brown sand and gravel
A |7
[ 96 —
- 7
-, ]
7] - 8 - :
6 28-29.5) 8/y0] 14 F 59 7 / Medium brown sand w/trace of gravel.
=174
30 —
— 3
- 52
o7 - 53 =
-7 33-34.5 {7 14" ,34:1 / Same as_sample number 6 w/more gravel
- VA
. - 35
56 ]
- }7 __E
. =
8 38-39.5 {3 1" F 59 % Same as sample number 6 - Large gravel in end
- 117 of spoon.
R "
Engineer

S T A YT MO e e e e

AEPMTP-000452



CORM ce-s AMERIVAIN LiokbW i 3 Vet Faedb @i izt »i2om 2 277
REV. 3/74
AEP CIVIL ENGINEERING LABORATCORY
Job N ’ LOG OF BORING
ob No.
Company i Boring No. 402 iDate 10-28-76 Sheet 3 of _3
Project Type of Boring Rig .
Location of Boring: Casing used Size .Drilling mud used
Boring begun Boring completed
Water Level 45.5 Ground Elevation referred to i
Time - Datum
Date Field Party: Roush and REitmire
5 = cos | 52 |peptH| & DESCRIPTION
g - z S om =280 | £ ¢ < . -
;_ S o -a*.’g 5% 8% ‘gs, IN S Soil type, color, texture, consistency, sampler driving notes,
&t TEx —‘;-,_"é; EEE; 2 | FeeT | u| Dblows per foot on casing, depths wash water lost, observed
Qs 3 ECS |oeg2] §8 o fluctuations in water level, notes on drilling ease, etc.
(%] 4 on - 0 I
- 2/0 —]
[ -
/1
n %2_:
—4/3 17
"6/ - /
9 43-44,5 8 - %‘ = / No _recovery.
. - /
- s
- / ol |- Water
7/ S
[ /7_:
- /g
67 a1
10 |48-49.5 9/11 13" | s E’é Medium brown sand w/trace of gravel,
SR | 7
- ﬂ);
=
_: o5
:{3 ]
77 - -
11 |53~54.5 8/1() 12" <4 _:/ Same as sample number 10,
el
. SPEE
—S6
=57
. - 5
o/ n ]
11/ S 1V
2 - 12 11" F —~ A / Same as sample number 10
1 58-59.5 59
- -{///\ _Stopped hole at 59.5'
- 40__ 10-28-76
- -
-
Engineer
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FORM CE-S AMERIULUAN ELLCLIRIL UMLK LK Tiki A ¥irae et

REY. 3/74
AEP CIVIL ENGINEERING LABORATORY
) ' LOG OF BORING
Job No. ‘
Company __Appalachian Power Company - Boring No._403 Date 10-29-76 Sheet _1 of _3
Project Project 1301 - Proposed Ash Pond Area Type of Boring Auger Rig__B-61
Location of Boring: Casing used Size Drilling mud used ________
Boring begun 10-29-76  Boring completed 10-29-76
Water Level 50.5 Ground Elevation _591.09 referred to
Time Datum
Date Field Party: ___Roush and Reitmire
- ° ’% _ _O“g_g‘g E'é DEPTH g DESCRIPTION
_;’:, f '3“:}} ,§‘§§"\i ERA IN =1 Soii type, color, texture, consistency, sampler driving notes,
5% B %.2-: 5953 =3 | FEET | 2 blows per foot on casing, depths wash water lost, observed
o8 3 EYS |oge2t 59 o fluctuations in water level, notes on drilling ease, etc.
Ld '_' L
0 ]
-
-
4/'5/ — 37
1 |3-4.5 17m F . Medium brown clayey silt.
yi 7 4 . 4
I —
S
8
EY, — //
2 8-9.5 4 13% 9 Same as sample number 1.
SRl
WE
L /1
— /2
5731 -3y
3 13-14.5 6 | 13" F /, 1<) __Same as sample numher 1
- -+ Medium brown, medium grain sand and gravel,
~_ /5 ]
[ /6
= 1
- e
a7 =2 7, ;
4 18-19.5 5/5 12" £ /o 3 Same as sample number 3 w/less gravel.
” - /
— 20—
) o 1 ]
Engineer

R e i e i o it rmnsn ne + ~koR
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. REV.

AMERICAN ELECTRIC POWER SERVICE CORPOUORATIUN

. FORM CE-S
3/74

Jéb No.

Company

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

Boring No._403 pate 10-29-76 Sheet 2 of _3

Project

Rig

Type of Boring

 Location of Boring:

Drifling mud used
Boring completed ____

Casing used Size

Boring begun

Water Level 50.5

Ground Elevation referred to

Time

Datum

Field Party; _ Roush and Reitmire

Sample No.
Sample depth
from-to
(in feet)
Standard
Penetration
Resistance

Blows/Foot

Tot. length of
recov. sample

DEPTH

FEET

.| SOIL GRAPH

DESCRIPTION

Soii type, coior, texture, consisiency, sampler driving notes,
blows per foot on casing, depths wash water lost, observed
fluctuations in water level, notes on drilling ease, etc.

cho bbbt

57
5 |23-24.5] >/,

12"

ety

RS

Medium brown, medium grain sand w/trace of gravel. |

-
~N -

6 |28-29.5| 3/7

12!!

TTT
it chlebe bt by

Same_as sample humber 5 w/medimm and fine grain |

gravel,

IARERIRRRRERE

7 |33-34.5| 6/g

12"

RN

Same as sample number 5 w/more gravel.

SN

phateleraty

C 37
-

8 38-39.5

13"

7

' Same as sample number 7.

Engineer

SN L S G oy S
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" FORM CE-S

AMODIUIAL AN Rl G 3 il 8§ UViTadh JhIB T 308 Sewird minfr 2 2 =7

REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No. F
Company Boring No. 403 _pate _ 10=29-76  sheet 3_of _3
Project Type of Boring Rig
Location of Boring: Casing used . Size Drifling mud used
Boring begun ________ Boring completed
Water Level 50.5 Ground Elevation referred to___ .
Time ; Datum
Date Field Party: __Roush and Reitmire
Ll s £ | ss3 34;1 DEPTH | & DESCRIPTION
Py © '§§§ E,Eé& R IN &1 Soil type, coior, texiure, consistency, sampier driving notes,
a.f g -;L“g_“:' §§§§ 2 3 FEET | - blows per foot on casing, depths wash water lost, observed
8 3 E = ey E o o fluctuations in water level, notes on drilling ease, etc.
4o —
o
N 42_:
6{3/ : {3 i/
9 43-44.5 14 1 44 E 4 Light brown.medium grain sand w/trace of gravel.
- ¢
G471 —
97— ; 48 :7
10 148-49.5 15{9 15" F 4 e / Medium brown sand and gravel.
n (b": Watex
63
(2]
-
771 — )3 /
11 [53-54.5| 03| o F = / No recovery.
5
- 56
- 7 ]
. =
| 11/ e
12. |58-59.5 12 13" ¢ ) Medium and dark brown sand and gravel.
: - Stopped hole at 59.5
- 40; 10-29-76
R
Engineer

N

AEPMTP-000456
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‘Location of Boring:

voRM CES5 AVMIERIVAN LW iAale VITLS D5 Tifd. wJiv Wil it v
REV. 3/74 )
AEP CIVIL ENGINEERING LABORATGRY
LOG OF BORING
Job No.
Company ___ Appalachian Power Company Boring No. 404 Date __ 10-28-76 _ Sheet 1 _of _3
Project Project 1301 - Proposed Ash Pond Area: Type of Boring ___Auger Rig B-61
Casing used Size Dritling mud used

Boring begun _10=28-76 Boring completed _10--28-76

Water Level 47.0' Ground Elevation 600,27* referred to i
Time Datum
Date Field Party: _ Roush and Reitmire
1 s = cos| 52 |peprh|n DESCRIPTION
"3: z g'o':: B g o £ E < . . .o
s o TTe K] gglt o2 IN S Soil type, color, texture, consistency, sampler driving notes,
@t B =85 Se2uz| 25 | FeeT | 2| blows per foot on casing, depths wash water lost, observed
ozl 3 E S | feg 5 g o | fluctuations in water level, notes on drilling ease, etc.
N . Boring off set about 15' east because of
- 07 corn field.
- 1
S
37 - 3 7
1 3-4.5 4/6 17" F 4 = % Medium brown silty clay.
: » v
5 ]
-
- 3
- 37 B
2 8-9.5 6/3 13" = 9 ~ % Same as sample number 1.
=03
/0 ]
71 -]
[ .
- -
- /3
37 - 7/
3 13-14.5] 4/¢ | m [ = / Medium brownclayey sand.
N 3/
. /5
- .
7 —
AR—
S
57 SR
4 18-19.5 5/8 1o : /9_':é Medium brown sand and gravel.
F 0
-
Engineer

L A e g e
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FORM CE-S AMEKICAINN CLIOULI N J e 0 QLA Pikeic AWAT LSt g I3
-REV. 3/74 :
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No.
Company Boring No._404 Date 10~28-76 Sheet 2 of _3
Project Type of Boring Rig
Location of Boring: Casing used Size Dritting mud used _
. Boring begun __ Boring completed
Water Level 47.0" Ground Elevation _ referred to _
Time Datum
Date Field Party: _ Roush and Reitmire
- J £ _se35| 5% |oepta é DESCRIPTION
- o —~ Q- o -4 . PR
% f ’S‘ZE ST ‘g»?, v | 2| Soil type, color, texture, consistency, sampler driving notes,
&2 'El —:{g‘; §§§§ 2 3 FEET | o blows per foot on casing, depths wash water lost, observed
es 3 E < Voey o9 o | fluctuations in water level, notes on drilling ease, etc.
20 —
— 71—
22
- .
by S 7
5 23-24.5 g9 12" |- . / Medium brown fine sand and gravel,
- — ]4 ] //
- s
56 2
- ﬁ7 :
: 77 — 8 :y
6 28-29.5| 6/s5 n" r ] / Same as sample number 5.
—29 —
- 20
[ 21 ]
- ]
— 52 —
S
: 4/5/ - g - /
7 133-34.5 51 7" F 547 / Medium brown fine sand w/trace of gravel,
- A
-5
36
- 37—:
8 38-39.5 12{1 14" F 593 / Same as sample number 7 w/light brown sand
- niv74
o 1
1 = ] .:
Engineer

AEPMTP-000458



F.ORM CE-S
REV. 3/74

Job No.
Company

Project .

AMERICAN ELECTRIC POWER SERVICE CURFPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Boring No. 404 pate 10-28-76 Sheet 3 of 3

Type of Boring

Rig

L ocation of Boring:

Casing used Size

Boring begun

Drilling mud used

Boring completed

Water Level 47.0° Ground Eievation referred to
Time , Datum
Date Field Party: Roush and Reitmire
N £ |.s35| E% |oeern & DESCRIPTION
Y $$% |3535x-| B3 IN | 2] Soil type, color, texture, consistency, sampler driving notes,
£l = 282 legaa) 5o i
&2 2. 9'C 5eaz | 25 FEET | = blows per foot on casing, depths wash water lost, observed
a3 § ETs |nggll 59 o | fluctuations in water level, notes on drilli t
S S 3 S R Q Ts , notes on drilling ease, etc.
40 —
71—
2
T 3 7
9 43~-44.5 {3 13" + ~ / Medium brown fipe sand w/trace of gravel.
—74 317 ©
E e
-y | Matex
/g
4/ A 7
10 | 48-49.5 6/9 14" }/9 = / Same as sample number 9.
- 217
— <17
- $2
37 — 53
11 | 53-54.5 4/6 18" '——5/4 = / Same as sample number 9 w/medium grain sand.
o /4
~ %5 ]
576 —
7 —]
[ /8_:
&7 SR 7
12 | 58~59.5 7/8 - - $o / Na_recovery.
S %7
"o Stopped hole at 59.5'
- . 10~-28-76
S
Engineer

L R e B T T g 4 o
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MWl Rt RS TUR LR dJERVILE WRPFURATIUN

FORM CRh-5 |
REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
) 0 F RING
Job No. LOG OF BO
Company __ Appalachian Power Company Boring No. 405_Date __1-24=77 __ Sheet 1 of 3
Project Project 1301 - Ash Pond : Type of Boring Auger Rig B-50
Location of Boring: Casing used Size Dritling mud used ____
Boring begunl=24-77 _ Boring completed 1-25-77
Water Level 51.0°" Ground Elevation 603.14 referred to
Time v Datum
Date C 1-24-77 Field Party: _King and Smithson
« ) : se3 | 53 |peprH a DESCRIPTION
S - z o0 2 :g £ E < . . : -
£ o o ©TE |SES8E | o IN & | Soil type, color, texture, consistency, sampler driving notes,
£2l 3 282 [c529| 5 bl foot on casing, depths wash water lost, observed
e .= E sfc |22ws| 2y | FEET | ows per foot on casing, dep ash water lost, observe
e8| 4 5= V8 38 S| fluctuations in water level, notes on drilling ease, etc.
— 0 ]
— 1
2 .
— 3
R/
77 — 4 /
1 3.5~5 4/4 1L 5 . //|__Fragments of clay with silt.
. 6
S
-

; 57 ’ ? %7
2 8.‘5-10 '6/7 8" - / Brown sand.

RERE

/0

/1

/2

T

. /4
gy "
3 13.5-15 9 7

IR

/ Same as sample number 2 w/some larger grains.

]
e 3]1]1’131!1]:11!{[:

TTT

4 18,5~20 ‘4/7 6" Tou’ /] Same as sample number 3.

Engineer .

AEPMTP-000460



e o Cvs e BOEN S N 8 T e W Al R L R e W INE IV IVN

FORM CE~5' Eatiil AN R Ry
REV. 3/74 i .
AEP CIVIL ENGINEERING LABORATORY
] BORI
Job No. LOG OF NG
Company Boring No._405 pate _ 1-24-77 Sheet _2 of 3
Project Type of Boring Rig _
Location of Boring: Casing used Size Drilling mud used o
Boring begun Boring completed
Water Level Ground Elevation referred to -
Time _ Datu
Date Field Party: King and Smithson
Ls| s £ |53 ;sé DEPTH ; DESCRIPTION
P ° %i}; é‘g‘é& 3 IN &1 Soil type, color, texture, consistency, 'sampler driving notes,
S a £ - X Seas | 2 FEET | 4 blows per foot on casing, depths wash water lost, observed
2 o E gw .E hEeo : o = . X Sy
esl 3 3 = oeg 28 21 fluctuations in water level, notes on drilling ease, etc.
20 —
—21
22 —
F 53 ]
, Ly 24— 7
5 |ba.s-as | g | e [ b5 2 Tight brown sand.
.56
F 7
— 48 -]
67 — 29 /
6 |28.5-30 8/7 | sm :'3'0 - Larger grain sand with small gravel light brown,
31
—32
P “: ;
- V)
87 —F4
7 133.5-35 1141 6" |- 5 ] / Medium grain sand — light brown.
76—
| —
27 —
— —
[~ zg "]
iy _.393 /
8 |38.5-40 15| 6" | %0 ~ // Gravely sand - light brown.
- ] :
Engineer

AEPMTP-000461



FORM CE~5_‘~' - RIS B B2 e RS R S fer S Ted @ 3R EF T -~ - R e e 8 e e e e E ' 0 5 T
REV. 3/74 ) ,'
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Job No.
Company : Boring No. 405 Date __1~25-77 __Sheet _3_of 3
Project Type of Boring Rig .

Location of Boring: Casing used Size Drilling mud used

- Boring begun ___ Boring completed

Water Level Ground Elevation referred to N
Time : i Datum
| Date ‘ ’ Field Party: King and  Smithson

" g £ _58%| 5% |oepTn °:<2 DESCRIPTION

e — B2co < ) : o

! b B f '3‘:}; .g‘g'ﬁ‘t @ 5, IN S Soil type, color, texture, consistency, sampler driving notes,

BEl = 28% |8243| © s |reev || blows per foot on casing, depths wash water lost, observed

agl & 5= |Veeg k: 8 S| fluctuations in water fevel, notes on drilling ease, etc.

]l
bt beia e

L /4
&7 » % .
9 43.5-45 7/6 h - /5 Same as sample number 8 with more gravel.

(il
=

t
<
N
ch bttty

10 lag.5-50 | 991 | e F -

BERS

1 Small gravel with some sand. '

TTT
[

= Water

e
(beta by

&7
7/

R

REER

11 53.5~55 8 10" :55 / Brown medium grain sand,

AEERAEERANEN,

&/ -
12 |58.5-60 | .47 | &v t‘éﬂo

Fine medium brown sand.
Stopped hole at 60.0'
1-25-77

Lot datady
N

Engineer
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AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Job No.

Company __ Appalachian Power Company Boring No._%06 pate  1-25~77 Sheet 1 of 3

Project Project 1301 - Ash Pond Type of Bor_in~g~A“ger Rig BZ50
Location of Boring: Casing used Size Drilling mud use

Boring begun 1= Boring completed 1-25=77"

Water Level 51.0' Ground Elevation 603.14  veferredto__

Time Dat

Date Field Party: _King and Smithson

: £ se5 | 5% |peprH| & DESCRIPTION

5 = z Gop |2220| =& < ;

2 s o -agjg _g§§{-‘ ‘g,g IN 5 Soil type, color, texture, consistency, sampler driving notes,
5 £ e -‘-';."“g_: 5853 <5 | FEET | 4| blows per foot on casing, depths wash water lost, observed
28 3 E = Ve ;_o- g Q fluctuations in water level, notes on drilling ease, etc.

— 0 —
— 1
[~ 2
37 — 3
1 [3.5-5 | 3/ | (g F « W Silty clay.
- 3
. 6 -]
S
- o
. -,
~ 314/ - 9 %
2 8.5~10 5 gv [ /o I / Same as sample number 1,
— /1
~ 2]
— 3
3/‘6/ — 4 Z
3 | 13.5-15 7| 6" F o AVA Light brown sand.
— 6
— 7
. 8]
%7 — 99— ?
4 18.5-20 4/6 g F 0 V1 Medium grain sand with trace of small gravel.
- 1 41~
Engineer

AEPMTP-000463



D Ve S7 45

AEP CIVIL ENGINEERING LABORATORY

T FRER S WA

LOG OF BORING

I

- Job No.
Company Boring No.406 _pate  1-25-77 Sheetg_ofé__
Project Type of Boring Rig
Location of Boring: Casing used Size Drilling mud used
. Boring begun Boring completed -
Water Level Ground Elevation _ referred to -
Time —_— . Dat
Date Field Party: King and NS_m,ithS_p_n
Le| s £ o583 ;s-;é DEPTH § DESCRIPTION
_; & o :EE Egg& o3 IN x Soil type, color, texture, consistency, sampler driving notes,
.2 a 8T |seuy <5 | FEET | 4| blows per foot on casing, depths wash water lost, observed
835 S § = "’.f_’d:";? ’_:_5 S 2 fluctuations in water level, notes on drilling ease, etc,
— 20 —
-1
F 42
P {
[ V7
57 44— %
5 {23.5-25 6/7 g :-‘}5 1//| Light brown medium grain .sand,
F 6 =
.47 ]
— 98
5 29 ;
, . Py RS /
6 |28.5-30| 7 6 " 50 Same as sample number 5 w/larger grain,
-1
32
. 33 ]
M 17/
oy 74 /
7 133.5-35 {2 6" |- 5 ] Light brown to light gray sand.
6
- o
L 38
87 - 59 — %
8 |38.5-40| 12{¢ | 1gm 40 B // Same as sample number 7.

l

-

Engineer .
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FORM ©ee O

REV. 3/74

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

Job No.
Company Boring No.40%__Date 1-25-77 Sheet 3 0f_3_‘
Project Type of Boring Rig

Location of Boring: Casing used Size Drifting mud used

Boring begun Boring completed

Water Level

Ground Elevation referred to

Time

Dal

Date

Field Party: _Xing and Smit;hson-

Depth of
Cosing, ft

Somple No.

pth

Sample de
from-to
(in feet)

Standard
Penetration
Resistance
Blows/Foot

Tot. length of
recov. sample

IN

DEPTH

FEET

SOIL GRAPH

DESCRIPTION

Soil type, color, texture, consistency, sampler driving notes
blows per foot on casing, depths wash water lost, observed
fluctuations in water level, notes on drilling ease, etc.

T
R
)

!
h

IR

X
N

1
~
w

43.5-45

I8/
184,

=

Ll

TTTITTT

Lol

B

bt

Same as sample number &,

T
R
o

T
S
o~

]

L
S
~

NS
©

T
i

!
S
y)

10

48,5-50

107
17é2

6"

’ i

c bbbt by

s

Medium brown sand w/trace of coal.

KA

TTT

e

b

Water

11

5"

ab ety

Ll

R

Grayish gravely sand.

T

N

UL
4

(N
~

TT7

%

12

58.5-60

147
16{,

ot b bt

Small gravely sand (dark)

Stopped hole at 607

Engineer . ;
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AMERICAN ELECIKIC PUWER soRYiLE CURTMURALTIURN

FORM CE-S
REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No.
Company Appalachian Power Company Boring No. 407 Date 10-27-76 jéed‘ 1 of 3
Project Project 1301 - Proposed Ash Pond Area Type of Boring __Auger _Rig___B=61
Location of Boring: Casing used Size Drilling mud used
/ } Boring begun 10-27-76 Boring completed10-27-76
Water Level [Dry / Ground Elevation _613.27"'  referred to
Time N Datum
Date Field Party: _Roush and Reitmire
1 £ _ses| 5% |pepth é DESCRIPTION
-~ o -~ e = o .~ .
s f %’ZE .g§§& §~§ IN % Soil type, color, texture, consistency, sampler driving notes,
a2 E %’_3‘; §§£; 2 | FeeT | 2| blows per foot on casing, depths wash water lost, observed
as S E = ‘",,“_’cg;? "_6 § Q fluctuations in water level, notes on drilling ease, etc.
- 0
-,
-, 3
, 3 ]
37 - 1V
1 3-4.5 4/3 8" 4 E % Medium coarse and brown sand
- 3
N _
5
= ]
. 6 ]
T
5/3/ — 8 :7/
2 8-9.5 3 8" 9 ] % Same as_sample mumber 1
n vV
| /0
‘ n u
— L /1 ]
- /2
. /3
37 - - /
3 13-14.,5 4/6 12" /4 = 5 Same as sample numberl.
- — [
— /5 —
[ /¢
. )7 ]
/8 -]
4 |18-19.5 1/7/6 oo % Same as samplé number 1
. . /9~/ mplé number 1.
— 20—
A
Engineer |,

T R TR I TS RTINS R T ey
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% ORM CE-S AMERICAN EBELECIRILC 7VUWL oyl WUREUHADT IV
REV. 3/74 .
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No. ; - _
Company : Boring No. 407 _Date __10-27-76 __ Sheet 2 _of _3
Project Type of Boring Rig
Location of Boring: Casing used Size Driiling mud used
Boring begun Boring completed
Water Level Ground Elevation referred to
Time Datum
Date Field Party: _ Roush and Reitmire
-~ st
S I gw o583 ;‘é DEPTH | & DESCRIPTION
e o ’°;§ 35aw R IN % Soil type, color, texture, consistency, sampler driving notes,
azl =@ 25% |5%as| 25 | FeeT | 2| blows per foot on casing, depths wash water lost, observed
aly] A Ew:‘ "'n“.’cioﬁ IE § 2 fluctuations in water level, notes on drilling ease, etc.
20 —
-/
- 4y
. [~ 2 .
by - 3 // .
5 23-24.5 7 1 10" F 74': ¢¢ Medium brown and medium coarse sand.
s
-
- 56

N
N
clidel

Fine medium brown sand..

6 |28-29.5] Mo | 10

Es
LR
N
©
el
N

7 33-34.5

g7
10{5 12"

/ First six tenths fine sand.
Second six tenths sand with small gravel,

Lt dnbedate bty

A
o

1]
pebetily

=

il

R

ll
iy

!

177 -
8 38-39.5| 96| 12" F

Sand and small gravel.

59—

{ i
.

Engineer
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© FORM CE-S

AMEORIVAIRN LLLUIRILG T UL dkiVT ik WUWIVE UV 3 IWIR

REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
’ LOG OF BORING
Job No. » - N
Company - Boring No. 407 _ Date 10-27-76 Sheet 3 of 3
Project Type of Boring Rig .
Location of Boring: Casing used Size Drilting mud used
» Boring begun Boring completed
Water Level Ground Elevation referred to____
{Time : Datum
Date Field Party: _ Roush and Reltmire
%: s ff},,A 2533 :-;;’ DEPTH | & DESCRIPTION
. TEG |S58%| o3 IN b Soil type, color, texture, consistency, sampler driving notes,
£ 2 L 0 EQ SEuy € © ’
a < e 33: 523 = 5 FEET | 2 blows per foot on casing, depths wash water lost, observed
035 S 5;: N E 9 9| fluctuations in water fevel, notes on drilling ease, etc.
. ’
40—
— 4
- ]
-/,
- s = Ran through bolder.
. N
30 [ 1V
9 43-44.5 50{2 6" F /4 - é Sand with larger gravel.
=17
C {5 ]
i
" ¢7 ]
I57 - /8 = ///
10 | 48-49.5| 20%4| 12" [ o = / First six tenths sand.
o . % Second six tenths sand and gravel.
50 3
a7
— 52—
37 — 43 7
11 | 53-54.5 {8 14" gy / Sand with small. gravel,
- .
— 55
- 46
-
Py B 7/
12 | 58-59.5 éZ 14" 59 / Same_as_sample number 11,
o 17/l Stopped hole at 59.5
: A 10-27-76
R
Engineer




Form CE-S AMERICAN LELEUVUIRILC FUTTLER Vi ¥ il WG WVhasa it

REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
: LOG OF BORING
Job No. ‘
Company Appalachian Pawer Company : Boring No.__408 Date 10-27-76 Sheet 1 of 3
Project Project 1301 - Proposed Ash Pond Area Type of Boring _Augex Rig__B-61
Location of Boring: Casing used Size Dritling mud used
v Boring begun 10-27-76 Boring completed 10-28-76
Water Level 59.5 Ground Elevation 608.06' __ referred to .
Time ) Datum
| Date Field -Party: _Roush and Reitmire
IR £ |.s83 E-;,{ DEPTH §§ DESCRIPTION
° z 523 855%| oo N | 2] Soil type, color, texture, consistency, sampler driving notes,
@ £ I 252 €522 | 8. | Feet | 5| blows per foot on casing, depths wash water lost, observed
o W E N + & 83 . o =
asgl 3 E < Veegn 58 o | fluctuations in water fevel, notes on drilling ease, etc.
n 5 . Boring offset about 40' because of corn field
- -
- 1
-, S
5741 17
1 3-4.5 4 | 8" n — / Medium brown fine sand w/trace of gravel.
* v 4 _ /
. 5 .7
. 5
[ 6 .
-,
57 17|
2 8-9.5 4/4 18" F = %: Same as sample number I,
-
C_ /o -]
— /1
/2
= /3 ]
- 37 7 |
3 P3-14.5) 35| w4 | /4Eéanber_l.
o A 74
= - /5 -
/6
= 7
- " /8 ]
Ly n =y
4 18-19.5 3/3 12" 9__:% Same _as sample number 1.
a7 ~
— 20
-
Engineer

AEPMTP-000469
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*FORM CE“S5 e S T
REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
Job No LOG OF BORING
Jo .
Company 7 Boring No._408_pate _10-27-76 Sheet 2 of _3
Project Type of Boring Rig
Location of Boring: Casing used Size Drilling mud used
i Baring begun Boring completed
Water Level Ground Elevation referred to
Time Datum
Date v Field-Party: __Roush and Reitmire
A s £ _sss| 3% |oepTH g DESCRIPTION
-~ o~ Pl [+] £ . .« e
8 z,) ’3§§ .g§§& §§ IN €1 Soil type, color, texture, consistency, sampler driving notes,
5L "2‘, %E: §§3; 2 | FEET | 2| blows per foot on casing, depths wash water lost, observed
egl 4 ETS |vggZ ) 58 S| fluctuations in water level, notes on drilling ease, etc.
v - 8
20 —
-1
. J2
[ 23 ]
3 n ]
/4/ g" O . / Medi brown fi sand
5 23-24.5 5 - 4 / edium © ine .
L 95 —
— 2
E 5
ot . .
34 B -
6 28-29.5 {2{4 1z F 29 E ZﬂLigkm_hnmm_fine_sand.ﬂlSﬂme gravel.,
70
=1
= 72 ]
2, 1
7 B3-34.5 éO 18" 4.0 % Light brown coarse sand w/some gravel.
3
- 117/
: — 75
- _
- =
— 78
[ 77
R ™ 28 ]
a/ [ ]
8/6 14" _‘% Light b sand and 1
8 38-39.5 } |- 39_—: / 18 YOWn coarse sand and gravel.
C- /o
S )
Engineer .

AEPMTP-000470



L0RM CE-S

AMERICAN Elcoclinie FUYLHR Qi vibi. AWUAK/TAWRMALIENT

REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No.
Company Roring No. 408 Date 10-27-76 Sheet3__ of 3
Project Type of Boring Rig )
L acation of Boring: Casing used Size Drilting mud used
Boring begun _ Boring completed
Water Level Ground Elevation referred to o
Time : . Datum
Date Field Party: Roush amd Reitpire
sl s £ |.s33 3—5 DEPTH g DESCRIPTION
2 e o '3*:§ .§§§& o3 IN &1 Soil type, color, texture, consistency, sampler driving notes,
o B {3: ‘S_E";,";’ 2 s | FEeT | »| blows per foot on casing, depths wash water lost, observed
osl & EFS |9ge2) 59 o | fluctuations in water level, notes on drilling ease, etc.
(%] om [, S (%]
/0
=
2
: — /3 ]
157 - = //
9 43-44.5 3044 18" | ¢4 // Light_brown sand and gravel
/5 ]
- s
207 — 48 ://
10 48-49. 5 951 18" £ ?/9 _": %/ Light brown coarse sand w/some gravel.
- 70
=
— 52
]
To7, 33
11 | 53-54.5 4.0 14" 7 B / " Light brown fine sand.
- E
$6 —
57
n <h -
5/6/ - . //
12 | 58-59.5 6 | 12" I 5 Jf——Coarse medium brown sand.
- Jl=f-Mater.
" lo __Stapped hole at 59.5
- i 10-28-76
1 -
Engineer '

AEPMTP-000471
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YORM CE’S
REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No.
Company Appalachian Power Company Boring No. 410_ Date __10-26-76___ Sheet _1 of _3
Project Project 1301 — Proposed Ash Pond Area Type of Boring _Anger ___Rig____ B=61
Location of Boring: Casing used Size Drilling mud used
Boring begun 10-26-76 _ Boring completed 10= 26-76
Water Level 51.5 - Ground Elevation _604.65 referred to
Time Datum
Date Field Party: _Roush and Retimire
Ll s £ |53 3% DEPTH é DESCRIPTION
o o '3‘::% 558w R IN &1 Soil type, color, texture, consistency, sampler driving notes,
s £ 'g- %g; §§§.;’ 2 FEET | 2 blows per foot on casing, depths wash water {ost, observed
ozl 3 E S |ofe2 K: 8 ol fluctuations in water level, notes on drilling ease, etc.
o o :-_ Boring offset 5' east.
- 1
-,
1 3-4.5 41 5" L 4 / Medium brown fine sand.
S| 7
-
— 6 ]
=
7 —
-
37, =17
2 8-9.5 /s 12" 9 / Same as sanple mumber 1 w/light colored sand
- i 4 :
/0 -
- ]
e
- /2
3 13-14,5 6 15" 4 7] / Same as sample number 2,
» 17
- -/ 5
/6 —]
M
-
67 [/ 7
7/ —
4 18-19.5 8 | 14" | 9_:4 Same as_sample number 2 w/some gravel
— / =
— 20 —
n 1
Engineer

AEPMTP-000472



FORM CE-5
KEV. 3/74

gyt fm 2R

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

Job No.
Company RBoring No. 410 pate ___10-22-76 Sheet 2 of _3
Project Type of Boring Rig
Location of Boring: Casing used Size Drilling mud used o
Boring bequn ________ Boring completed
Water Level Ground Elevation __ referred to
Time Datum
J £ cos| 52 lpepTH| R DESCRIPTION
5= z o0 Ts-co £ E < . . ..
Pt o Y EE: ggg o 9 IN &1 Soil type, color, texture, consistency, sampler driving notes,
Bz 'ém 28 |8&55| 25 |Feer [ 2| blows perfooton casing, depths wash water lost, observed
agl 3 ETS |vf8a2 | 58 o ! fluctuations in water level, not drilli ‘
S 3 8 i¢n | 53 o uctuations in water level, notes on drilling ease, etc.
20 —
-1
E ),
8 =73 7,
Tor | B AV :
5 23-24.5 11} 14" [ - / Medium brown sand and gravel.
' 543V
.
. -
75 ~—
- 26 -
27 2
L s
87 ]
6 28-29.5 8/8 13" F ] / . Same as sample number 5.
: — 29 /
30
— %1 ]
— 2
67 — 73 =
7 |33-3a.5] 2/ Ay
34, 12 15" - Same as sample number 5.
‘ 24 /
: S
.36 —|
27 —|
0/10/ - 78 B //
8 38-39.5 12 13" x9 7 / Same as sampl e number 5.
=17
—#0 —
- %
Engineer

AEPMTP-000473



£ORM CE- AMERICAN ELECIXIL FUWER onmRvilLi LURTURAL IR
REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No.
Company Boring No.410 __Date 10-26-76  Sheet 3 _of 3
Project Type of Boring Rig
Location of Boring: Casing used Size Drilling mud used
. Boring begun Boring completed
Water Level 51.5 Ground Elevation referred to
Time Datum
Date Field Party: __ Roush and Reitmire
1 £ _tes| 5% |oepTH g DESCRIPTION
Tk —~ O o - .
: B f, '3*:§ _g§§‘-\‘- ‘g‘»é IN % Soil type, color, texture, consistency, sampler driving notes,
ot E %_“g_: §8as | 2 s | FEET | 2 blows per foct on casing, depths wash water lost, observed
asl 3 E S |veeZl 58 o fluctuations in water level, notes on drilling ease, etc.
hd | i
/0 —
/1
- 2
~ 27 - /3 :y
9 43-44.5 1746 8" :7/4 E é Medium broun sand w/trace of gravel
- w il 74
=y ]
- /6
I 47
3{0/ 78— //
10 148-49.5 14 |13 F Y9 J / Same as sample number 9.
n =V
s £0 .7
Y =
-l Water
52 '
77 - 53
- 11 |53-54.5 | 104g |17 Sy / Same as sample number 9 w/more gravel.
S | 7
: 55
‘ i 0
<7
147 — 58 = %
12 158-59.5 13{3 16" & 5 7 4 Same as sample number 11.
N 7 Stopped hole at 59.5
‘_é . 10-26-76
0 —
: R
Engineer

AEPMTP-000474
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AEP CIVIL ENGINEERING LABORATORY

Boring No. 411 Date __10-27 76 Sheet 1 of _3

tORM CE-S AMEB I AN - Kl S s v

Rev. 3/74

‘ LOG OF BORING
Job No.

Company Appalachlan Power Comapny

Project

Broiect 1301 - Proposed Ash Pond Area Type of Boring Auger Rig B-61

Location of Boring:

Casing used Size Driiting mud used _
Boring bequnl0-22-76  Boring completed 10-26-76 .

Water | evel 55' Ground Elevation 607.25 referred to___
Time : Datum
Date Field Party: Roush and Reitmire
s £ L5835 | 5% [oeeTHlE , DESCRIPTION
e —~ v.o. o o
°% zo -3~Z-§ 855w §§ IN | 2] Soil type, color, texture, consistency, sampler driving notes,
% z E %ﬁ_: .5.;';3; 23 FEET | 2 blows per foot on casing, depths wash water fost, observed
as 3 § = ‘“J_’&;g E 53 2 fluctuations in water level, notes on drilling ease, etc.
o 0 E | __ Moved boring 5' north
— 1
-,
37 — 3 ://'
1 3-4.5 4/4 15 4 B é Medium brown fine sand.
-
. 6 —]
- L3
C 3
37 uty7l
2 8-9.5 4/4 A ] % Same as sample number 1.
7
. fo
I p—
- i
- /2
S
37 » —-/
| 3 7
3 13- 14.5 /s 16" F 4 3 é’_ Same as sample number 1.
- ]
/5
- /6 =
— /7 —
- 5% — (8 :/
4 118-19.5 5/5 12" / . Same as sample number 1.
— 19 é
20
I .
1 -
Engineer

AEPMTP-000475



AMERICAN ELeUTRIC POwox onaViho LURTURALTIUVR v

FoRM CE-'
REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No.
Company : Boring No._%411 pate __ 10-26-76  speet 2 of 3
Project Type of Boring Rig
Location of Boring: Casing used Size Drilting mud used
; Boring bequn ______ Boring completed _
Water Level 55 Ground Elevation referred to
Time — Datum
Date Field Party: Roush and Reitmire
el s £ |.s33 Eé DEPTH § DESCRIPTION
° . 2% 555w | He IN e | Soil type, color, texture, consistency, sampler driving notes,
£ 9 =2 ot [2EEy| £ o :
o= & ;_3‘: BeG3 2 FEET | 2 blows per foot on casing, depths wash water lost, observed
o8 3 § S |veaZ ;5 § o | fluctuations in water level, notes on drilling ease, etc.
/0
/1
P
- 9,
s -7 7
- o _ Medi b i .
5 23-24.5 A 8" - 94': ég edium brown fine sand
- s
i
- 26 —]
57 e _
6 28-29.5 bls | sn  F -// Light brown fine sand.
— 2
30 —
» =
_ T] ]
- 32
SR
6/y S %
7 33-34,5 /5 8" I =4 T % Medium bhrowun sand wltraceof-graval.
75
— 36
- 27 ]
— g8 _"

47
8 38-39.5 3/5 | 10 Light brown fine sand.

RERE
NN

Engineer

AEPMTP-000476



FARM CE-% AMERICAN cLECIIC FUVERK oo viLi SURELRALIMN

REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
1.OG OF BORING
Job No.
- Company . Boring No._411 pate _10-26-76 Sheet 3 of 3
Project Type of Boring Rig
Location of Boring: Casing used Size Drilling mud used
\ Boring begun _______ Boring completed
Water Level 55°' Ground Elevation referred to
Time Datum
'Date ‘ Field Party: _ Roush and Reitmire
1 £ ces| 52 |oerTH| & DESCRIPTION
% - z v oT B go £ E ) § . . .o
Pt o Ty .335& o 9 IN 5 Soil type, color, texture, consistency, sampler driving notes,
83 —é‘ &gl 58wz | 2 FEET | o blows per foot on casing, depths wash water lost, observed
o8] & s = noRZ 5 g 9| fluctuations in water level, notes on drilling ease, etc.
=0 =
=11 3
-y
| i
3
8/9 " i~ ;/ I //
9 43~44,5 {3 14 E g4 / Medium brown sand and gravel,
F g5
I/ —
- /7 _:
N - 8
. Py A ?
10 48~49.5 11 13" 79 ] / Same as_sample number 9 w/less gravel
C- {0
S o
[~ .
- 52—
67 53
11  }53-54.5 9/12 13" F i E Same as sample number 9
K - ] // « .
~ (5 ]
- N Water
5% ]
- o
) - S ]
B7 ]
6/ oL 1 /
12 -{58-59.5 6 15" 55 % Same sample number 9,
_/,0 ] Stopped hole at 59.5'
o ] 10-26-76
2 - 1 —
Enginecer

AEPMTP-000477



FORM CE-5

REV. 3/74—-

Job No.

FAIVE u AN S e PN

Company Appalachian Power Company

AEP CIVIL ENGIN

LR A

had

EERING LABORATORY

ad

e AR5

LOG OF BORING

Project

Project 1301 - Ash Ponds

Location of Boring:

Water Level

52.0"

Time

Date

1-26-77

Boring No. 412 pate 1-26-77 Sheet.___l__of____B,_
Type of Boring AUBET Rig_B=20

Casing used Size Drilting mud ysed

Boring begun 1-26=77 _ Boring completed 1-27-77
Ground Elevation 600.49" referred to

Datum

Field Party; _King and Smithson

Depth of
Casing, ft

Somple No.

Sample depth
from-to
(in feet)

Standard
Penetration
Resistance
. Blows/Foot

Tot. length of
recov., sample

DEPTH

FEET

SOIL GRAPH

Soil type, color, texture, consistency, sampler driving notes,
blows per foot on casing, depths wash water lost, observed
fluctuations in water level, notes on drilling ease, etc.

DESCRIPTION

!]1

-

bt

T

L

3.5-5

10{1{5

18"

I]I

NN

AR

NS

Sandy, silty clay.

i

TT7

Tyt

8.5-10

"Tgy

el it

Lty

Red sand -~ medium grain.

TTT

= o

N

/2

T

/3

TTT

/4

13.5-15

37/
4/

9"

cho bbbty

REAN

NN

Medium grain brown sand.

1T

/5

~
(=}

AL

~
~

!

it

~
[+<]

T

18.5-20

3
Lar,

!l7

& 3

i

il

|

11y

Fine grain brown sand

TII

-

Ll

Engineer

AEPMTP-000478



CIVIL ENGINEERING LABORATORY

- AEP
Job No LOG OF BORING
Cornpany Boring No._412 pate 1‘26"77 Sheet_z__of,
Project Type of Boring Rig
. _ Boring begun Boring completed —_—
Water Level - Ground Elevation referred to
Time [
Date Field Party: __King and Smtihson
J = s¢5| 5% |pepnl| & DESCRIPTION
s z o~ v2Ys < g < . .
ol o ‘ogfg -8§§‘\" ‘gsg IN x Soil type, color, texture, consistency, sampler driving note
8.5 _2' —33‘; seay| & FEET | blows per foot on casing, depths wash water lost, observec
A o 15 EYS |Bhege .0 ol fluctuati i ter level, not dritli t
S = 8 oy S8 2 uctuations in water fevel, notes on dri ing ease, etc.
—20
21
-y
22
77 24 ]
5 []23.5-25 7/7 6" | 25 ] / Medium grain sand — light brown.
26
.
- s
) — 79 %
3/ ] - ] / ] + -4
6 128.5-30 319 20 Medium to fine grain sand.
—z1 ]
-
— 35
0/6/ — 54—
7 33.5-35 6 8" ——75 ] Same as sample number 6.
36
37
— 78 —
. — —— ——
87 79 7 '
8 38.5-40 ll’fO 6" ?}/o B Medium grain sand w/one laree gravel,
-~ S
Engineer

AEPMTP-000479
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- AEP CIVIL ENGINEERING LABORATORY
’ LOG OF BORING

Job No.
Company Boring No. 412 Dpate  1-27-77 Sheet 3 of
Project : - Type of Boring — Rig___
Location of Boring: Casing used Size Drilling mud used —
: Boring begun Boring completed
Water Level Ground Elevation referred to
Time
Date Field Party: _King and Smithson
s £ 5851 % |peptn| & DESCRIPTION
s - z see |Efgl | £E = . . . o
P o by ie .ggg\ =3 IN x Soil type, color, texture, consistency, sampler driving not
& .= a asT |seuy 2 > | FEET | 2| blows per foot on casing, depths wash water lost, observe
835 3 5= [voel] 58 Q| fluctuations in water level, notes on drilling ease, etc,
m "y vy
v =2
—/0 —
41—
N y2 =
- 3
i
104 EA
9 43.5-45 /15 VA S g5 Medium grain sand ~ light brown
- = Trace of coal.
6 ]
N 473
[~ ‘/ 8
7o 3/
12/ " [ ]
10 }148,5~50 151 7 - 5/0 = / Same as sample number 9 w/no coal,
-1
- )’; e Water
.3
oy : 4 ]
9 T
11 53,5-55 /8 2" 5 A Medium grain sand.
=
56 —|
57—
<% —
A7 )
16/ » 59 '-: _—
12 158.5-60| 9/11| —o- F {o No recovery'ﬁhi—“\wﬁ%—f
" o . Stopped hole at 60.0'
A 1-27-77 ~
Engineer _

AEPMTP-000480
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3-3-717

Sheet 1 of 3

Rig B-50

Drilling mud used

FORM CE-5
REV. 3/74 P -
N ’ AEP CIVIL ENGINEERING LABORATORY
Job No LOG OF BORING
Company Appalachian Power Company 7 Boring No.413 _Date
Project Project 1301 -~ Ash Pond Area Type of Boring _Auger
Location of Boring: Casing used Size
Boring begun _3=3=77

Boring completed _3=3-77

| Water Level 50" Ground Elevation referred to -
Time Datum
Date Field Party: Smithson and Smith
Ll s £ o533 fé DEPTH § DESCRIPTION
_; S "§E§ "E’géé X N | 2| Soil type, color, texture, consistency, sampler driving notes,
5.2 a =8 5% | 25 | rFeer | 2| Dblows per foot on casing, depths wash water lost, observed
ast 3 E S |02 k: 8 S| fluctuations in water level, notes on drilling ease, etc.
- 0
- 1
]
'ss E
1 3.5-5 6 6" 4 ] // Medium brown sand w/small pea gravel
. 6
- ]
= 7 —:
—t7 — 8 ]
2  18.5-10 3/4 7" n '9 e // Same as sample number 1.
E 3
/0
» ]
- ]
[~ g0 T
- / ' g
- /2 —
57 ; — /3
3 13.5-15 3 4 9" I- /4 / Medium brown sand w/legnite
P17/
/6
I
/7
7 — /8 —]
4 |18.5-20| /g | 10m F /o 7 Medium brown sand w/some pea gravel, -
N
-
Engineer

P P OW VA e

AEPMTP-000481



FunMm e o

REV- 3/_74 - - o o ‘“i“—"'w S
AEP CIVIL ENGINEERING LABORATORY
Job No. LOG OF BORING
Company Boring No413__ Date 3-3-77  Sheet 2 of 3
Project Type of Boring Rig
Location of Boring: Casing used Size Drilling mud used
Boring begun Boring completed
Water Level Ground Elevation referred to
Time Datum
Date Field Party: Smithson and Smith
- P ﬁOA 583 Eié' DEPTH g DESCRIPTION
; o ° 'E;fg ,'g"'g_é& ng IN & Soil type, color, texture, consistency, sampler driving notes,
a £ e R §2'5§ 2y FEET | blows per foot on casing, depths wash water lost, observed
28l & 5= [PReg K S o | fluctuations in water level, notes on drilfing ease, etc.
90 —
o1 —
29 T
5 23.5-25 7 g I 43 v Medium brown sand w/trace of pea gravel.
-3l
56 ]
:"3‘7 _'_'
67 — 78 —1_'
6 28.5~30 7/6 71 —:‘ 29 'E é Same as Qnmp'}a number 5.
[ 30 ] //
F 1
39 ]
- 33
12 S|
7 33.5~35 {2 11" 34:_‘// Medium brown medium coarse sand and gravel
: 35 ] r/
- 56 —
=27 ]
58
6/ - ~
8 38.5-40 8/11 12" 59 -1 /'__Same as_sample number 7.
[~ v/
- /0 — ///‘
— 1
Engineer

AEPMTP-000482



T ' Bt e W ERE W RV E N

Iy, 3/74 . o )
AEP CiVIL ENGINEERING LABORATORY
Job No ) LOG OF BORING
Company : : : Boring No.__413Date 3-3-77 __Sheet 3_of 3
Project - Type of Boring Rig
Location of Boring: Casing used Size Drilting mud used
Boring begun Boring completed
Water Level Ground Elevation _ referred to —
Time . : Datum
Date . Field Party: _Smithson and Smith
N £ cos | 52 lpepr| & DESCRIPTION
B = z o [Bicol £ € = A i ivi
< o o ':; o 8 gg& o 9 IN S Soil type, color, texture, consistency, sampler driving notes,
o £ & al% 5853 2 5 | FEET | 2| blows per foot on casing, depths wash water fost, observed
25 3 § = "’i’nﬁ";ﬁ' E v 2 fluctuations in water level, notes on drilling ease, etc.
/0 —
-
=
2
177 43

Light brown sand and gravel.
Very small claylike seam.
Light brown sand 5p4. gravel.

9 3.5-45 | D) 50 T,

RN

'yy

10 148.5-50 2644 1o b /o Dark brown silty sand and gravel.

Water

A\

)
[

v
N

D\‘
w

2y, 3

12" F / Light brown fine sand w/trace of gravel.

11 |53.5=-55

vi
P

8 — /8

vy
»

. 5/ [
8{ 1 —
12 |58.5-60 oo F
— 9

% Park b_rbwqﬂ silty sand.

- C;O // Stopped hole at 60,0
- 3-3-77

Engineer

AEPMTP-000483
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FORM CE-35
REV. 3/74 . .
: AEP CiVii ENGINEERING LABORATORY
. LOG OF BORING
Job Na. N
Company Appalachian Power Company : Boring No. 414 pate _ 3-3-77 Sheet 1 of 3
Project Project 1301 -~ Ash Pond ARea Type of BoringAuger Rig___ B-50
Location of Boring: Casing used __ Size Dritling mud used ___
Boring begun 3=3-77 __ Boring completed _3=3-77
Water Level 48' Ground Elevation referred to »
Time Datum
Date Field Party: _ Smithson and Smith
L] s T |.s523 f*é DEPTH § DESCRIPTION
: = . %ig _§§§& ‘gu g IN % Soil type, color, texture, consistency, sampler driving notes,
a £ B {3: §§£$ 2 | Feev | 2| blows per foot on casing, depths wash water lost, observed
a3 3 u§, S Rl k: g 9| fluctuations in water level, notes on drilling ease, etc.
— 0]
— 1
-,
194 S
1 [3.5-5 7/10 12, - y Light brown silty clay.
- -
I -
-,
g .~
2 |8.5-10 5 [ 8 F q;é Medium brown, medium silty sand.
[ /0 -] /
. 7
/2 ]
"~ .
. /3 .
57 A |
3 13.5-15 4/4 M 4 ] // Same as sample number 2 w/trace of pea gravel,
- /5 = //
- 6
n /17—
, 67 — /8
4 18.5-20 5/5 10" F 79 / Same as sample number 3.
. //
-
Engineer

AEPMTP-000484



FORM CE-B
REV. 3/74

La iR SEAW R Rl

LRSI S B RN

il eV Gl i e WARIRRG I A U

'AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

Job No. .
Company Boring No. 414 _Date __3-3-77 Sheet 2 of 3
Project Type of Boring Rig ‘
Location of Boring: Casing used Size Drifling mud used -
Boring begun Boring completed
Water Level Ground Elevation referredto______
Time Datur
Date Field Party: _Smithson and Smith
Lzl g . |es33 :oéj DEPTH ; DESCRIPTION
_; G o 'E‘ég gggi ‘ga 8 IN % Soil type, color, texture, consistency, sampler driving notes,
3»5 @ zg‘: Eg';; 2y FEET | blows per foot on casing, depths wash water {ost, observed
83 = E < |vee l__‘c'» g 2| fluctuations in water level, notes on drilling ease, etc.
—0 — ]
S
52 ]
7 03 —
5 23.5-25 8/8 11" ?)4 :: /, Medium brown coarse sand and pea gravel, |
[ -
[ 25 /
56
. 27 ]
28 O
57 e
6 |28.5-30| 8/ | gv F o TV Light brown fine sand.
- " ] /
- 30
=S -
32
8/ : 23 _: ""’
7 33.5~35 8/10 13" - 342 //__Medlum_hmm coarse sand and gravel (pea)
n oy 1 /
- g o
37 ]
5{ — 58 —
O - -
8 38.5-40 {0 8" MR / Same_as sample number 7
o/
S
Engineer

AEPMTP-000485
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REV. 2/74 B
ACP CIVIL ENGINEERING LABORATORY
Job No. LOG OF BORING
Company : Boring No. 414 Date _ 3-3-77 Sheet 3 of 3
Project Type of Boring Rig :
L.ocation of-Boring: Casing used Size Drilting mud used
Boringbegun ________ Boring completed ___
Water Level Ground Elevation referred to _
Time ' Datu
Date : ‘ Field Patty: Smithson and Smith
Ll g T |.583 fé DEPTH 3; DESCRIPTION
2 o §§§ .§§§{{- ER: IN % Soil type, color, texture, consistency, sampler driving notes,
o= 5 =87 |8%as| 25 | Feet || blows per foot on casing, depths wash water lost, observed
e38 g £ |vgg2 ) 59 o | fluctuations in water level not drilti : tc
3 3 L B [ u ions in el, notes on dritling ease, etc.
C 4o —
e
4
- s
57 — 7%
9 43.5-45 6/8 10" I /4 Dark brown medium to coarse sand and pea . gravel.

Water

}{l
et b b bty

10
10 48.5-50 {3{4 14" :.-?/9 = 7 Medium brown silty sand and pea _gravel.
o 3/0 7
S
— 52 —
T — 573 -
11 53.5-55| 8/19| 4 F <4 ] /} Medium silty sand w/gravel.
- ////
-5
5%
E
- L
19/ | Lo - . . ,
12 58.5-60 01} 10 % ] 7' Medium brown fine to medium coarse sand,
- Lo B é Stopred hole at 60.0!
o - 3-3-77
R
Engineer

AEPMTP-000486



REV. 3/74

Job No.
Company Appalachian Power Company
Project .____Project 1301 - ASh Pond Area

o R Es R RN

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

h

3-8-77

Sheet _1 of

Boring No. 415 Date
Type of Boring _Auger

Rig_B~61

Location of'/Boring:

Casing used Size

Drilling mud used

Boring begun

Water Level

Ground Elevation 3-8-77

Boring completed

referred to___3-8-77

Time Daty
Date Field Party: _ Roush and Reitmire
4 s £ ce5 | 52 lpeprn|a DESCRIPTION
BEl oz vox |Bzepo | =& < . . L
P ° TIE 5 35& SR IN S Soil type, color, texture, consistency, sampler driving notes,
5l B wfe |£2ai| 25 | FeeT | o blows per foot on casing, depths wash water lost, observed
o8] 8 & = |Vdeg 58 Q| fluctuations in water level, notes on drilling ease, etc.
— 0
S
-,
77 .
1 3-4.5 4/4 14" - 4 E Medium brown clayey silt.
5 ]
6
S
-
4/ 1 77
2 8-9.5 5/7 13" F g 7 Medium brown clayey silt.
:./0 _E | _Medium brown sand,
— /1]
— /2
37 S 19/
3 13-14.5] 4/¢ 8" /4 =Y Medium brown, medium grain sand
|
—/ 5
— /6 1
/7 ]
- e
ey = "3 7
4 18-19.5 5 8" /9_— / Medium brown sand,
— 0o
S
Engineer

AEPMTP-000487



AEP CIVIL ENGINEERING LABORATORY
Job No. LOG OF BORING
Company Boring No. 415 Date 3-8-77 Sheet 2 of 3
Project Type of Boring v Rig
Location of Boring: Casing used Size Drilling mud used ______
Boring begun Boring completed
Water Level Ground Elevation referred to
Time g Dat
Date Field Party: Roush and Reitmire
Ll s £ 2583 :E DEPTH ; | DESCRIPTION
P © "z‘ég .E‘E‘.EL': 50 IN o1 Soil type, color, texture, consistency, sampler driving notes,
a s B s2T |Seus| @ 5 | FEET | 2| Dblows per foot on casing, depths wash water lost, observed
a8l & E S R K 2| fluctuations in water level, notes on drilling ease, etc.
%0
: 21 ’E
29
" 73
34y =17 :
5 23-24.5 15" F . Medium brown sand w/trace of pea gravel.
174
75 T
25
27 ]
5/ - V/
6 28-29,5 8/3 13" 29 é Same as sample nusmber 5 w/more pea gravel,
:.30—_ ’ Yedium brown coarse sand and pea gravel,
s
52
~ s ]
6/ 17
7  |33-34.5 10{2 A % Medium brown sand and pea gravel.
24
—25
76
=5
-
107 7 )
8 138-39.5 22é8 16" : ;;9{ % Medium and ihedivm brown coarse sand and gravel,
- (]/0 =i Medium brown medium coarse sand and pea gravel ]
. 4] | w/trace of large gravel.
S
Enginecer

AEPMTP-000488



D B R o ]

AEP CIVIL ENGIN‘EER!NG LABORATORY
LOG OF BORING

Job No.
Company Boring No. _415 pate 3-8-77 Sheet 3 of _
Project Type of Boring Rig
Location of Boring: ] Casing used Size Drilling mud used _
Boring begun Boring completed
Water Level Ground Elevatjon referred to .
Time — Da
Date | Field Party: __ Roush and Reitmire
I ° 3 w600 52 DEPTH ;: . DESCRIPTION
-~ - o~ - v o e =4 . .
_2 8 f '3*;-’§ .g§§&‘ §§ IN x Soil type, color, texture, consistency, sampler driving notes
L] g 28T |Ese¢| 5] FEET | 21 blows per foot on casing, depths wash water lost, observed
a8 E ETS |oege| oo o fluctuati in water level tes drilli a t
S S i ¥y | 58 o uctuations in water level, notes on drj ing ease, etc,
N ;/0 e
1 < “”
n 5/2 e
o7, 73
9  |43-44.5 {4 13" y4 Medium brown gravely sand.
u #5 —]
76 —
» /7 3
Iy, 8=
10 J48-49.5 {5 14" 49 Medium brown sand and pea gravel,
- 4 ~ / Water
- o] |
— <1 —
— 7]
107 -3 / T
———— ‘M"' —
11 {53-54.,5 12{3 10" o Medium brown sand with pea gravel and lienite.
- S
-]
$6 4 P .
of ] ———
T ‘
:‘ ’:‘ M“‘MM——W“
I17 8 — 7 T T
12 | 58-59,5 12{5 11"+ {95 Medium brown coarse sand and pea gravel. o
—o | |—3topped hole at 59,57 T ]
o | 3“8'"_22%“.___,___%_“_@_*%_%_
R ]
Engineer .

 AEPMTP-000489



FORM CE-5 -
REV. 3/74- ’

Job No.

AMERICAN ELECTRIC POWER SERVICE CORPURATION

'AEP CIVIL ENGINEERING LABORATORY

LOG QOF BORING

Company Appalachian Power Company

Boring No. 505 _Date __11-17-76 _ Sheet 1 _of 4

Project Project 1301 - Conveyor Type of Boring _Auger Rig__B-61
Location of Boring: Casing used Size Dritling mud used
Boring begunt1—17=76 _ Boring completed 11-18-76
Water Level Ground Elevation 586.9' referred to
Time Datum
Date Field Party: _ Roush and Reitmire
T 1= ssa| 53 |oeemn|a DESCRIPTION
e z = |BiE 4
ey B '§'§§ g‘é&'{- §»§ IN &1 Soil type, color, texture, consistency, sampler driving notes,
5.2 2 A EE@% < s | Feer [ a| blows per foot on casing, depths wash water lost, observed
oS8 48 & = |“dem| 28 o | fluctuations in water level, notes on drilling ease, etc.
— 0 ~
— 1
-,
27 e
1 3-4.5 3/6 10" . Medium brown clay silt.
e
-
-
S
C
Z] - - / |
2 8-9.5 /s | g F 9 = / Top .3 medium brown silt |
- . / remainder medium brown very wet |
- Jo pure silt. B
0 —
T :
— /2
N /3 4
27 = -
R —
3 13-14.5 5 6" I u / Same as sample number 2.
- Js -
— Je ]
[ ,7 — I\
- -
v S
15 - .
i/ - Y . . , -
A 18-19.5 23 8" I ;97 / Medium grain brown sand with gravel some
- " 4/ broken gravel.
-
Engineer

AEPMTP-000490



AN IV I WAMY S Bl B L VT ™

FORM CE-5 T T e
REV. 3/74 : .
v AEP CIVIL ENGINEERING LABORATORY
: LOG OF BORING
Job No.
Company : Boring No._5Q5 Date 11-17-76 _Sheet _2 of 4
Project Type of Boring Rig
Location of Boring: ‘ Casing used Size Drilling mud used ____
. : Boring begun __ Boring completed
Water Level Ground Elevation referred to
Time Datum
{ Date Field Party: _Roush and Rey‘rtmire
Lzl s £ |,53% 34;,{ DEPTH § DESCRIPTION |
P o “3‘:3:; .§§§& X IN | %] Soil type, color, texture, consistency, sampler driving notes,
az| = 28T |5%wi| 25 |FEET |2 blows per foot on casing, depths wash water lost, observed
e8sd 3 ETS [2e22| 58 o1 fluctuations in water level, notes on drilling ease, etc.
(7] 2] [ 2 vy |
S :
§ 20 — |
- 21—
=
67 :_23 E W .
5 123-24.5 18/9% 10"F 24 3 / Sand and eravel with more smaller gravél.
-
— 26 —
. z7 =
.
15/ 4 s
6 28-29.5 17/1 10" |- 29 / Light to medium brown sand with medimm amount
- = / of gravel.
0
%1 ]
- 22
137 73

Same as sample number 6.

7 PB3-3s.5 | 1114 g F .,

I!I!Iv
NN

[~ F5 ]
- -
- <
] - 357
137 :f8 ] 7
8 38-39.5| 1l4{g| 10" F 59 ] Fine to medium erain sand with gravel.

/ Some broken gravel.

1
N
J

Engineer

AEPMTP-000491



Rl

AMERICAN BELECIRKIC rOWER orrYILE LURFURAIIUN

FORM CE-5
REV. 3/74
: AEP CIVIL ENGINEERING LABORATORY
Job No. LOG OF BORING
Company Boring No. 505_Date __ 11-17-76  Sheet3 __of 4
Project Type of Boring Rig
| {.ocation of Boring: Casing used Size Drifling mud used
: Boring begun Boring completed
Water Level Ground Elevation referred to -
Time Datum
Date Field Party: _ Roush ™ & Xeitmire
el s . |=583 :°"§ DEPTH é . _ DESCRIPTION
*_Z o ° ’3;1-3 .,'é‘_'qél{ R IN % Soil type, color, texture, consistency, sampler driving notes,
o £ 'g {g‘: 168358 2 5. | FEET | 2 blows per foot on casing, depths wash water lost, observed
28] 4 5= roEa 58 o| fluctuations in water level, notes on drilling ease, etc.
o
1 - —
p *_:_
— 12
- ] Water
137 - 7 E /
9 43-44.5| 1845 6" | % = / Sand with small amunt of small gravel,
. 5/5_‘_‘ '
= }/6 ]
- ?/7 —:_
-
17 RaE |
-1 10 |48-49.5 _13/11 6" %9 _‘_: / Large grain sand with traces of larger gravel.
=l
- ﬁ =
[>T
"
77 — 3
| o b / . . .
11 | 53-54.5 3 6" - g_—_— / Top.3 large grain sand
- - / Remainder . small to medium grain sand.
— \S{-—E
- \Q —:
T
57
11{3 - 5“__ /
12 | 58~59.5 {5 10" 51__: / Medium to dark sand with small amount of gravel
- - // with traces of coal in the top of spoom.
L0
.
Engineer .

AEPMTP-000492




Fynm e o
REV. 3/74

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

Job No.
Company Boring No._305 pate __ 11-18-76  sheet 4 of4
Project Type of Boring Rig ,

Location of Boring: Casing used Size Drilling mud used

Boring begun ___ - Boring completed

Water Level Ground Elevation ___ referred to
Time Datum
Date Field Party: __ _Roush and Reitmire
AP £ _533| 53 |oerTh § DESCRIPTION
o~ — g o £ . . .
s f -gijg 555w §§ IN | 2| Soil type, color, texture, consistency, sampler driving notes,
a2 E {3": §§3§ 2 5 | FEET | 2 blows per foot on casing, depths wash water lost, observed
o3 S E = "’,{’&’5 E 8 2 fluctuations in water level, notes on drilling ease, etc.
- 4o 3
AR
F-42
I17 -3 %
13 163-64.5 22é6 AL ha :_: é Medium brown and grain sand with a few gravels.
s
— {6
- 47 -:
117 =& ://
14 168-69.5 1244 v [ 4o ~ / Medium brown with large grain sand with some
» = / gravel.
— 70—
—71
-T2
) 73 -
2y =7 S )
15 |73-74.5 4 0 F 4 ] / No recovery.
— 74—
— 75 -
76—
. -
— 77
- s
[ d17
65/ - -, —
16 |78-79.5 2 0 . / Large gravel in end of spoon
7=\ ‘
SR I74
o o Rock. Stopped hale at 80.6'
-
‘ Engineer .

AEPMTP-000493



AMERICAN ELECTRIC PO¥eX deRvitik LURPUXRAIIVA

FORM CE-5

REV. 3/74 N
- 'F AEP CIVIL ENGINEERING LABORATORY
" LOG OF BORING '
Job No.
Company Appalachian Power Company . Boring No. 506 Date 11-17-76 Sheet 1 of 4
Project Project 1301 -~ Conveyor Type of BoringAuger Rig_B-61 i
Location of Boring: Casing used Size Dritiing mud used
i ‘ Boring begun 11-17-76  Boring completed _11-17-76
Water Level 37.5 Ground Elevation 579.43" referred to
Time Datum
Date - - . Field Party: Roash and REitmire .
s £ _ses| 3% |oerta| 2 DESCRIPTION
e & ~ |=2225| = S r .
_‘: B f ’3§§ ,g§§& §»§ IN % Soil type, color, texture, consistency,!sampler driving notes,
a2 TEx —29: §§§'§ L FEET | 4 blows per foot on casing, depths wash water lost, observed
gl 3 ETS 9822 58 o | fluctuations in water level, not drilli t
O 3 S N B o uctuations in water level, notes on drilling ease, etc.
- 0 B FElevation changed about 1' lower.
- 1
2
-,
2/ - . /
1 3-4.5 ¢ 4/4 &N 4 E Dark brown pure silt.
-,
6
- 5, 7
.
6/ - Z
2 |8-9.5 2/3| 6" F , J¥|_-Top.2 dark brown silt
. - — I Remainder medium grain brown sand with small
- Jo pieces of gravel.
- /i
- /2
1%/ — /3= {‘
3 13-14.5 18/2] g" /4 Z Fine grain light brown sand with some . small |
- —1/4__ gravel. ‘
/5 —
E e
/7]
/e
15/ - / E /
4 |18-19.5 3/24 2" F /e T Gravel with medium grain dark brown sand - one
o » fragments of broken sandstone.
Lo —
F
Engineer :

AEPMTP-000494



FORM CE-5 FRITE S R N AN B Boe B Nev B IR R 0 T MY D T S e W WA WV AL U

REV. 3714 !
. AEP CIVIL ENGINEERING LABORATORY
L.LOG OF BORING
Job No.
Company : Boring No.206_ Date ___11-17-76  Sheet 2 of 4
Project ' Type of Boring Rig
{ocation of Boring: Casing used Size Drilling mud used _____
Boring begun Boring completed
Water Level : Ground Elevation referred to
Time Datur
Date Field Party: Roush and‘Reitmire ’
AR £ L5885 5% |oepTh g DESCRIPTION
% z 325 |55s¢ ) 8 IN [ 2] Soil type, color, texture, consistency, sampler driving notes,
6= —,‘;‘ ggf §§£;‘ L FEET | 2 blows per foot on casing, depths wash water lost, observed
ast s E*':' e E 933 Q| fluctuations in water level, notes on drilling ease, etc.
—20 ]
\ Lz ]
[ 29
ZQ/‘ " 23

Medium and ljght brown sand and _ gravel.

5  |23-24.5 | 3lhg| 12v

N
(el
M.

i[l

TTT

nnnEme

TTTITTT

Same as sample number 5 w/large eravels in
spoon.

76
6 [28-29.5 é(’ég' 12"

RN
R

lll

SRERRERRRERRE

287 — 33

Same as sample number 5.

7 Pp3-34.5 | %3] 13n F

i lid
AN

55
= 5,
N #7 N Water
- e
16/ :_5 ] Z
8 38-39.5 10/y4 4 cg Medium brown sand and gravel.

l!l

™

!ll
SHERE

—

Engineer |,

AEPMTP-000495




AMERICAN ELcliniL FPUWER <SERIT== 77

FORM CE-S
REV. 3774
: AEP CIVIL ENGINEERING. LABORATORY
: LOG OF BORING
Job No.
Company Boring No. 506 _Date ___11=17-76 Sheet 3 of &
Project : Type of Boring Rig
Location of Boring: Casing used Size Dritling mud used ____ .
. Boring begun Boring completed
Water Level Ground Elevation referred to
Time : Datun
Date ' . Field Party: __Roush and Reitmire
sl s £ |.58% 3% DEPTH ’3‘; , DESCRIPTION
P 235 |8%58%| B3 IN = | Soil type, color, texture, consistency,’ sampler driving notes,
£2 2 0 EQ S| 5° o
o= a 58 §oas | 25 | FEET | blows per foot on casing, depths wash water lost, observed
es8 3 § S "8z E § o fluctuations in water level, notes on drilling ease, etc.

11/ —;/3
o  laz-a4.5] 10713 ¢ ??,4

Y
/ Medium brown sand and gravel.

1
ol bt dad

' 107 — 7
10 |48-49.5| 2%h4 6" F Z

Ll bbb b

/ Medium brown sdark brown sand and small gravel
/ w/traces of coal.

13 [~
is/d s b

T
NN
(ol |!|l|‘1|ii!il

11 | 53-54.5

% Medium brown sand and gravel.
W/

o bbbt

17 - . o o
12 | 58-59.5 {3’14 ™ b S;::— / Same as sample number 11 w/small gravel,

Engineer

AEPMTP-000496



AMERNIVAIN CLCLIRIL VAR T &7

FORM CE-5 R T
REV. 3774
’ AEP CIVIL ENGINEERING LABORATORY
‘ o G )
Job No. LOG OF BORIN
Company Boring No._506 Date _ 11-17-76 _ Sheet 4 of 4
Project Type of Boring . Rig
Location of Boring: Casing used Size Drilling mud used B
. Boring begun Boring completed
Water Level Ground Elevation __ referred to -
Time Datus
Date Field Party: Roush _and Reitmire
S £ |ests 3% DEPTH g DESCRIPTION
e ° '§E§ EE%‘{ R IN 21 Soil type, color, texture, consistency, sampler driving notes,
a.Z 'éi =8 5epz | 2 5 | FEET | 2 blows per foot on casing, depths wash water lost, observed
as S ETS |vep2t 5 o | fluctuations in water level, notes on drilling ease, etc.
(%] [ 2 vy
F /o =
— 41—
b2 2
57 3 /
13 -64.5 2450 14" n 54 _ / ¥Medium brown sand and gravel.
— 45
- 46
.
T2 - (8
14 l68-89.5 % v [ (o 3 / Same as sample number 13.
[~ 70 e
-y
— 72 —
r71 — 73 7
15 |73-74.5 2644 6" F 743 Same as sample number 13,
75 =
- = Stopped hole at 75.6'
=76 | 11-17-76
- 77—
— 78
" %;
F =
Engineer

AEPMTP-000497



FORM CE-5 AMERICAN ELCCUCIRIC rUOWER oEaviLE LURFPURATIURN

. REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
G OF BORING
Job Ne. Lo '
Company __Appalachian Power Company _ Boring No.213 Date 2-3-77 Sheet 1 of &
Project Project 1301 - Coal Handling Type of Boring Auger Rig B-50
Location of Boring: Casing used Size Drilling mud used
Boring begun 2-3-77 Boring completed 2-3-77
Water Level 33.5 Ground Elevation 373.73 referred to .
Time Datum
Date 2-3-77 Field Party: _King and Smithson
I . |egg3 :E‘ DEPTH § DESCRIPTION
DA B ’SE§ 258: | B3 IN | %] Soil type, color, texture, consistency, sampler driving notes,
A %‘g: Léln':»é% 25 | FEET [ J blows per foot on casing, depths wash water lost, observed
esr a E = |Veey 58 ' S| fluctuations in water level, notes on drilling ease, etc.
— 0 —
E
-,
61 -
1 3.5-5 8 13" o4 // Medium light and medium brown mottled silty clay
- 47
— 6 .:
S
y - — N
2 8.5~10 12{7 18" 9 Very stiff mottled brown silty clay. .
[ s0 —HL
[ ]
— /'
SVE
57 /3 — T
3 13.5-15 9{2 18" & 17/ Very stiff mottled brown silty clay.
/4 ] %
— /5 = i
L /6
— /7
“gy "2 -
4 18,5-20 12 18" Jo ] //{_Same as sample number 3.
SNELl/
A
Engineer

AEPMTP-000498



FORM CE-S SR/ RS

REV. 3/74 o )
AEP CIVIL ENGINEERING LABORATORY
Job No LOG OF BORING
0 .
Company ’ Boring No.313 pate _ 2-3-77 Sheet 2_of _4
Project . ) Type of Boring Augex Rig__B=50
Location of Boring: Casing used Size Drilling mud used
Boring begun Boring completed
Water Level 33.5 Ground Elevation referred to .
Time : Datum
Date Field Party: _King and Smithson
s £ cos| 32 |oepTh| 2 DESCRIPTION
5 - z o oo Bsco £ E < . : T
pt o 'uzg g58% | o9 IN - Soil type, color, texture, consistency, sampler driving notes,
s % E %9: E?ﬁg =3 FEET | 2 blows per foot on casing, depths wash water fost, observed
08s 3 ETS |wpog?l 3 S o fluctuations in water level, notes on drilling ease, etc.
n il I i h
20
21—
- 2
37 Rkl
5 |23-25.5 4/5 18" "_";4 :_: Z Toose medium brown silty sand.
R | 74 '
55 — 7
- 6 -
- 7
230, e 1174
6 25-29.5 45 14" :"029 E 4 Dense medium brown gray sand w/trace of silt.
- 12/
50—
-1
= 52
&7 53 W
{2 - - ater
7 133.5-35 {1 10" F 5 4 /, Medium brown to medium gray sand w/trace of silt,
- s
[ 3%
57 —
I7 — 58 :;__“
8 138.5-40 1/4 6" 539: ! Loose medium brown and gray sand w/trace of silt.
L -
ol
' B
Engineer |

AEPMTP-000499



FORM (k-2

CREV. 3/74 7 :
AEP CIVIL ENGINEERING LABORATORY
O0G OF BORING
Job No. L ' B
Company Boring No. 213 Date 2-3-77 Sheet 3 of 4
Project Type of Boring _Auger Rig____B-50
L ocation of Boring: Casing used Size Drilling mud used

Boring begun Boring completed

Water Level 33.5 Ground Elevation referred to .
Time Datum
Date 2--3-717 Field Party: __ King and Smithson
Lz s £ |,s83| % |oepTH & DESCRIPTION
Y B $5% |8%s5%| &g v | €| Soil type, color, texture, consistency, sampler driving notes,
£ o 2o wES |TEuu| ¢ o :
.t o =8 §egs | 2 | FeeT | 2| blows per foot on casing, depths wash water lost, observed
B85l 4 E S AT 5 g S| fluctuations in water level, notes on drilling ease, etc.
/0
— A —
S
57 - /3
9 43.5-45 7/9 0 - = V Sand and gray wash water.
o
N /6 e
» %7 =
57 - % -
10 . }48.5-50 9/11 AL N ¢9 e / Medium brown sand and gravel.
e /)
— 51
- 57
g7 - 53
11 |53.5-55 14/16| &" F 54 |//|_Dense medium brown gray sand w/trace of silt,
— S5
- ¢ —
57
177 58 ,
12 58.5-60 2055 10" 55 ] Dense medium brown, gray sand. -
= o 2
S
Engineer .

AEPMTP-000500



REV ~7”‘7-— S
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No.
Company Boring No._913 pate __2-3-77 Sheet & of &
Project Type of Boring _Auger Rig___B-50
Location of Boring: Casing used Size Drilling mud used —_—
Boring begun Boring completed
Water Level 33.5 Ground Elevation referred to
Time - Datum
Date 2-3-77 Field Party: _King and Smithson
- o 2 "‘2 R _Uwg.gg E“é DEPTH § DESCRIPTION
° 2% 55w | Ho IN & Soil type, color, texture, consistency, sampler driving notes,
£ e oE8 |BEWG| 8¢ o
5.2 & 58T s5eus | 25 FEET | 2 blows per foot on casing, depths wash water lost, observed
o3 S E = "',,“_’d:";‘? E § 2 fluctuations in water level, notes on drilling ease, etc.
B JO"E
01—
- 2
37 ¢ 3
13 |63.5-65 23/27 6" (42 47 Very dense medium brown and gray sand w/trace
- ] of silt,
IRE
_.47.:
Iy = (8 =
14 168.5-70 860 12" Same as sample number 13, .2 gray sandstone

T

TTT

TTT

TTTTTTT

l‘l

1

in end of tube.

==

Dbt b bt bt b b b b e b e o 4y

Engineer .

AEPMTP-000501



AMERICAN ELECTRIC POWER JSERVICe CORSURATIUN

FORM CE-5
REV. 3/74 .
AEP CIVIL ENGINEERING LABORATORY
0 G
Job No. LOG OF BORIN
Company Appalachian Power Company Boring No. 514 Date 2-4-77 Sheet 1 of 4
Project Project 1301~ Coal Yard Type of Boring Auger Rig B-50
Location of Boring: Casing used Size Drilling mud used
Boring begun2=4-77 Boring completed _2-4-77
Water Level Ground Elevation 373.09 referred to
Time Datum
Date Field Party: _King and Smithson
. J £ 53'.6 %2 lpepTH| & DESCRIPTION
i r4 o o Bsco £ E < . , -
e ° TLY S8+ | =8 IN S Soil type, color, texture, consistency, sampler driving notes,
s £ e —23‘;‘ §§$§ 2 | FeeT | 2| blows per foot on casing, depths wash water lost, observed
o8 S §T< "'d‘_’d‘é;‘f % § 4 fluctuations in water level, notes on drilling ease, etc.
[V ot
S _
S
E L
-,
- 47
% = 2
1 3.5-5 9/13 12" 5 // Mottled light brown and rusty sandy silty clay
- B w/rock fragments. Very stiff - dry -
6 ]
R
L S
-, 3V
iy . - /
2 8.5-10 é7 14" /0 / Medium brown silty clavey sand w/gravel, dense-~dry
— /1 —
. .
=, *Eb
SV
__ /4 ] 7
15£0 n |
3 13.5-~15 {9 12" /s / Medium brown coarse sand -and gravel. - dense-dry— |
/s
— /7 -]
/8 -
1,3{ — /9 — %
6 Y
4 18.5-20 50 10" 70 Medium brown coarse sand and gravel.
- T S dense - dry )
R
Engineer

AEPMTP-000502



FORM CE-5
REV. 3/74

AMERIVAN LlL.oCv it TV LRR bV i WG /A IET

AEP CIViL ENGINEERINGm LABORATORY
LOG OF BORING

Job No.
Company Boring Noj14 _ Date 2=4-77 Sheet __2 of _4
Project Type of Boring _Auger ___Rig_B=50
Location of Boring: Casing used Size Drilling mud used
Boringbegun ______ Boringcompleted
Water Level Ground Elevation _ referred to
Time Datum
Date Field,Pa_rty: King and Swmithson
J < cos | 52 |pepth| & DESCRIPTION
5 & z o~ w220 | £ £ < . . .
e ° 'z;fg g{:g& o 9 IN % Soil type, color, texture, consistency, sampler driving notes,
&£ 'ré =8% |Beni | 2y FEET | o blows per foot on casing, depths wash water lost, observed
e 8 s EVS w2 509 o | fluctuations in water level, notes on drilling ease, et
v} a 3 ey | 33 o uctuati , ritling e, etc.
20
41—
" 42
- |
23 —
197, A é
5 23.5-25 20 8" I 25 / Medium brown sand and gravel dense and dry
26
.
— 28 -
77 29 %
6 28.5-30 '9/15 » 6" | 30 q1/] Medium brown damp sand_and gravel - medium -
= 21 ]
- 22
| - 23 —
| r_, P
! X " 24 /Z/ YWater
127 PR Z/
7 33.5-35 15{3] ¢» 25 /1 Medium brown wet - sand and gravel
. - i -~ medium_ -
| 36 ]
'\ [ _
I [ 21 -
| -2 =
5 - 29 /
' 6/, w [T a4/ .
8 38, 5-40 7 5 So L/ Medium brown gravelly sand - wet -
-
Engineer .

AEPMTP-000503



FORM CE-5 FAITE B AV R AT B e B b B3R TR WEAE T PR e m e
REV. 3/74 .
AEP CIVIL ENGINEERING LABORATORY
Job No. LOG OF BORING
Company Boring No._514 Date ___ 2=4-77 Sheet _3 of __4
Project Type of Boring _Auger ___ Rig_B=30
Location of Boring: Casing used Size Drilling mud used
Boring begun Boring completed
Water Level Ground Elevation referred to
Time Datum
Date Field Party: _King and Smithson
2| s £ L58% E..ﬁé DEPTH g:& DESCRIPTION
- o~ ot . .
P o 'E‘E'g g“gg&_ R IN &1 Soil type, color, texture, consistency, sampier driving notes,
5.2 I =87 |8%ax| 2 s | FEET |2 blows per foot on casing, depths wash water lost, observed
ad A E = "'i’ﬁ‘c’:..? E v Q fluctuations in water tevel, notes on drilling ease, etc.
—1/0 —|
1=
- o
- :
7{ 4 / Washed out plug 2':
4 [ 3
9 43,5-45 45 0= F 452 / — Lost sample -
W7/
E 7
E s S
T -
10 {48.5-50 | él " .5"6 - Medium brown sand and gravel
-] Dense — wet
- -/.I --"
572
-5
- T
4
67 B
11 [53.5-55 | 8p| 12v | o5 /| _Medium brown fine to medium sand
S
57 —]
- 58
59 / :
_ 13/25 - = / Washed out_plug 2!
12 58,5=60 {7 =0=_ Jo 2 / Lost _sample
- -
] —
Engineer

AEPMTP-000504



FORM CE-5 - AMEORIVAN DOl Nl 1 Ul I8 RV T sl il WA et
REV. 3/74 .
AEP CIVIL ENGINEERING LABORATORY
B
Job No. LOG OF BORING
Company Boring No._514 Date __2-4-77 Sheet _4 of 4
Project Type of Boring _Auger Rig__B-50
{_ocation of Boring: Casing used Size Drilling mud used

Boring completed .

Boring begun

Water Level

Ground Elevation referred to

] t

TTT

TTTTTTT

TT

IR

T

l

S

LR

//’3

=

R =
Dbl bena e bt bbbt be b

-

fime - - Datum
Date Field Party: King and Smithson
s £ cos | 52 |pepTh| S DESCRIPTION
5 = z o 0T Br-eo| £E < .
P o ':;§ _g§§& R IN =1 Soil type, color, texture, consistency, sampler driving notes,
s B S8 §§g,§ 2 5 | FEET | J blows per foot on casing, depths wash water lost, observed
gy 4 § = |Vdeg 58 o | fluctuations in water level, notes on drilling ease, etc.
g
- ’ B Augers settled down after drilling 6"
- o
- 43
_ =
12/22 - . /
13 (63.5-65 43 -0- } J5 3 / No recovery. % Used stiff spring.
46
= 57 :
247 N 69 = /
14 168.5-70 |~ 30é0 g | ] Medium brown sand and gravel w/trace of sandstone

fragments in end of spoon.

Stopped hole at 70'

2-4-77

Engineer .

AEPMTP-000505



AMBK NIV AN Rl e’y dine

FORM CE-5

4 T e

e 3R T T S O

REV. 3/74 i ' S
AEP CIVIL ENGINEERING LABORATORY
Job No. 1.OG OF BORING
Company Appalachian Power Compar}y — Boring No. 701 _pate _ 2-4=77 Sheet _1_of
Project Project 1301 - Flyash Pipe Bridge Type of Boring Augexr ___ Rig B-50
Location of Boring: Casing used Size Drifling mud used
Boring begun 2=4--77 Boring completed _2-9-77
Water Level 40.0" Ground Elevation 584.92 referred to
Time :
Date 2-4-71 Field Party: _King and Smithson
e £ 533 34‘2{ DEPTH § DESCRIPTION
; S o ’E‘:g égg& R IN ey Soil type, color, texture, consistency, sampler driving notes,
a £ o 58 52@% 2 5 | FEET | blows per foot on casing, depths wash water lost, observed
238 a E T |Veg | 58 ol fluctuations in water level, notes on drilling ease, etc.
| el
- 0
S
- O
-
67 — 3
1 3.5-5 9/12 15" 4 / Silty medium brown to gray clay.
-
-
S
S
-
5/ - -
2 |s.s-10 [ g | gn [ 10 /| Sanay siit.
= /1
- /2
[ /3 :
- a1/
4 ]
57 — /4 ,
3 13.5~15 9/7 8" I 5. Medium grain brown sand and silt.
/6
WE
157 — /7] %
4 18.5-20 20/99} 11" | Jo //I  Medium grain sand w/trace of gravel.
T
Engineer

AEPMTP-000506



AMERICAN ELECTRIC POWER oSeRVIil LURFURATIUR

FORM CE-5

REV. 3/74 .
AEP CIVIL. ENGINEERING LABORATORY
B G
Job No. LOG OF BORIN
Company i Boring No. 701 pate 2-7-77 Sheet 2 of
Project Type of Boring Rig
Location of Boring: Casing used Size Drilting mud Used
Boring begun Boring completed
Water Level - Ground Elevation referred to_
Time - . Datum
Date ' . Field Party; _King and Smithson
Ll s £ |53 3% DEPTH § DESCRIPTION
26l ﬁ:‘éﬁg .§§§&_ X v | 2] Soil type, color, texture, consistency, sampler driving notes,
37 E‘ "5.;_‘3: 5§83 23 FEET | J blows per foot on casing, depths wash water lost, observed
838 a E S |veeg 3 S S| fluctuations in water level, notes on drilling ease, etc.
20 —]
: 21 -E ‘
22 ]
- 23 E
5 - 24 7
{3{ 1] n ] / .
- 5 ]23.5-25 7 9 - o5 -] /| _Fine sand w/trace of coal and some gravel.
E 06
97
- g
N 1V
77 29 %
‘6 128.5~-30 “861 g" | 20 dV//|__Medium grain sand w/small gravel.
51
- 32
— 33
57 — 24—
6 . .
7 133.5-35 /8 12" i 55 ] Medium grain sand - medium hrowm
5
- 37
[ ]
78 |
P
% = ]
' é/ nw o ] . s .
8 [38.5-40 11 | 18" F /0 Light brown medium grain sand.
[ ] Water at 40.0'
S
Engineer .

AEPMTP-000507



AMERICAN - ELECTRIC POWER SERVICE CORPORATION

FORM CE-5
"REV. 3/74 .
AEP CiViL. ENGINEERING LABORATORY
Job No. LOG OF BORING
Company Boring No. 701 _Date __ 2=8-77 Sheet _3 of 5
Project Type of Boring Rig
Location of Boring: Casing used Size Dritling mud used
Boring begun Boring completed
Water Level Ground Elevation referred to____
Time Datum
Date Field Party: King and Smithson
I . |esis ;6—:% DEPTH g DESCRIPTION
2 s o ’i‘é% E‘gé‘{ © g IN el Soil type, color, texture, consistency, sampler driving notes,
S —f;l gt f‘.‘é«?; = > FEET | 2 blows per foot on casing, depths wash water lost, observed
est & f-; S AP 58 o| fluctuations in water fevel, notes on drilling ease, etc.
- 40
S
- /2 __:
S
77 /4 //
9 |43.5-45| 6/7 | _o- —:)/5 ] / No recovery.
- 4
-
e
77 - 49 //
10 {48.5-50 '4/7 3" :-'5/0 10/l Medium grain sand w/small gravel.
— 51—
- 52 —
-
17{ . 4 /
2 - - / ‘
11 | 53.5~55 {5 16" | <5 / Medium erain sand w/several large gravel.
- 56 E
— 7 ]
Hp
o - 5://
2 - ]
12 | 58.5-60 {6 8" r /,,0 = / Medium grain sand w/small gravel.
S
Engineer

AEPIVITP-OOO508



AMERICANM LG gIL ULl S T i WA ;i

FORM CE-5
REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No.
Company Boring No.701 _ Date 2-8-77 Sheet 3 _of 3
Project Type of Boring Rig :
Location of Boring: Casing used Size Drilling mud used _
, Boring begun Boring completed
Water Level Ground Elevation referred to
Time Datum
Date Field Party: _King and Smithson
S £ |.s83 3-“;; DEPTH § DESCRIPTION
o z 3%% 855w | Bg N | €| Soil type, color, texture, consistency, sampler driving notes,
ok e %’_5: EEEQ 2 : | reer | o] blows per foot on casing, depths wash water lost, observed
a8 s EFS jweg2 | 50 o1 fluctuations in water level, notes on drilling ease, etc.
(8} v a o o N
< ;-30 | Auger refusal at 80.5'
= (1)
- Started coring at 80,5!
(2
n g3
Core [80.5-90.5 7.6'F {5

bbb bbb bbb

Gray coarse grain sandstone.

Stopped hole at 90.5'

T

79

bt b e b bt bt 4y

2-8-717

Engineer .

AEPMTP-000509



FORM CE-5

AMECRICAN Lol il UL ooyl LURFURKATIUN

REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING
Job No. -06 )
Company Appalachian Power Company Boring No._703 pate _2-1-77 Sheet _1_of _5
Project Project 1301 - Fly ash Pond Type of Boring _Auger Rig__B~50
Location of Boring: Casing used Size Drilling mud used -
Boring begun _2=1=77 _ Boring completed _2-2-77
| Water Level 39.0 Ground Elevation 567.70 referred to o
Time : Datu
Date 2-1-77 Field Party: __King and Smithson
Ll s £ o533 f'é DEPTH § DESCRIPTION
: N o -3;3:, ~§§§t ‘g‘sg IN S Soil type, color, texture, consistency, sampler driving notes,
a.£ B —252 §2a% 2 s ] FEET | a| blows per foot on casing, depths wash water lost, observed
83 3 § s vl E § 2| fluctuations in water level, notes on driliing ease, etc.
0
-
-
- "5
S|V
. g—
1 3.5-5 7 16" | 5 ] // Silty clay,
-
-
7 ]
_ S
N 1/ ) _
37 - 7 /
2 8.5-10 - 415 12" Jo . // Sandy, silty clay.
- /1 E +
N :
— /3 o
n 7|
=1V
174, - %
3 13.5-15 3 12" /s // Sandy clay,
/6 -]
: /7 3
. 8
13/ - /9-_'_: /
4 118.5-20 22{9 " [ 90 / Sand and medium large gravel.
' o ] Trace of coal.
S
Engineer

AEPMTP-000510



FORM CE-5
REV. 3/74

Job No.

AMERICAN ELECTRIC POUOWZR ormaVili LURTURALIME

Company

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Project .

Type of Boring _Augex

Boring No. 703 Date _2=1-77 Sheet __2 of 5

Rig__B=50

Location of Boring:

Casing used Size

Drilling mud used

Boring begun

Water Level 39.0

Ground Elevation

Time

Boring completed

referred to

Date 2-1-77

Field Party: King and Smithson

Depth of
Casing, ft.
Somple No.
Sample depth

from-to

(in feet)

Standard
Penetration

Resistance
Blows/Foot

DEPTH DESCRIPTION

FEET

Tot. length of

recov. sample
z

SO!IL GRAPH

Soil type, color, texture, consistency, sampler driving notes,
blows per foot on casing, depths wash water lost, observed
fluctuations in water level, notes on drilling ease, etc.

et bl

5 |23.5-25

10{5{[8

cd

%

/A Medium grain sapnd, lisht gray,

z5 77 gra

i
TR RENR AR

IREERRE

6 |28.5-30

77
'8

/11

|
t
AR

%/ Medium grain sand w/trace of coal.

7 133.5-35

5/

6/10

!
ANERIRERERER

Medium grain sand, medium brown.

.

W
o
AT TR R NE IRERE

o o] Vater

8 {38.5-40

5]

5/5

lil
1t

8" /0 /| _Same _as sample number 7.

di

Engineer

AEPMTP-000511

Datum




AMERICAN ELECTRIC POWER JERVILE CLORFORATION

FORM CE-5
REV. 3/74
AEP CIVIL ENGINEERING LABORATORY
0G OF BORING
Job No. Loc B
Company Boring No. 703 Date _2-1-77 Sheet 3 _of 5
Project Type of Boring Auger Rig___B—30
L.ocation of Boring: Casing used Size Drilling mud used -
Boring begun Boring completed
Water Level Ground Elevation referred to -
Time Datum
Date 2~-1~77 Field Party: King and Smithson
s s | £ _535| 3% |pepTH| T DESCRIPTION
s = z oo |twegl | £E ) . . .
g o T 8 ggt > 9 IN S Soil type, color, texture, consistency, sampler driving notes,
ok 5 %g: §§§§ 2 s | FEET | 2 blows per foot on casing, depths wash water lost, observed
ed 3 E = e 23 o | fluctuations in water level, notes on drilling ease, etc.
— 40 —]
— 1 —
- ?[2 ;
- ¢/3 ]
[ 4V
1z7 u ta = & Washed out.
9  143.5-45 6/7 1" F ¢s /4 Two large gravels and medium grain sand.
[ ¥“6 —
— B
20 - ¥8 — | -]
10 148.5-50 6 10" ?(9 s 7_,__5_211112 as Q:\mp'lp nunbexr-9.,
L7
[ 4 E '
- o
— 53 .
v
BT, a1
11 |53.5-55 {0 10" | ¢ o [ Smaller gravel — medium grain sand.
— 6
— (7 ]
i
b~ S@-—:
157 - 59"://
12 [58.5-60 20471 g F /o 417/l Medium brown - medium grain sand, B
I R -
Engineer .

AEPMTP-000512



FORM CE-5
REV. 3/74

Job No.

Company

AMERICAN pBLoCUIRIC PUWIRX TSnvYiILL LW UnA L TUN

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING ‘

Project

L ocation of Boring:

Boring No. 703 _Date ____2-1-77 Sheet 4 of 5
Type of Boring auger Rig___B-50

Casing used Size Dritling mud used

Boring begun Boring completed

]
1

1
i1

Water Level. 39.0 Ground Elevation referred to
Time Datum
Date Field Party: __King and Smithson
-~ x
=l s £, |e583 :—:E{ DEPTH | & DESCRIPTION
s ° :;E .g‘g'.:;!: ERS IN % Soil type, color, texture, consistency, sampler driving notes,
asl B A EEE,'% 25 | Feer | 2| blows per foot on casing, depths wash water lost, observed
838 a § = |Ydeg ;c_S v 9| fluctuations in water level, notes on drilling ease, etc.
60 —]
T
"/ :-_
Sy |
up — (4 /
13 | 63.5-65 ’,14 LR 45 . / Several large gravel and medium grain sand.
- 46‘--: /
- -— 1
— 47
s —
- /o 1/
R - E / .
14 68.5-70 42 10" | 70 — ‘/ Medium grain sand w/trace of gravel and shale.,
— 71—
- 72—
VAR
27 — 74 /
15 {73.5-75 12{41 ov [T 75 i Large grainsand and small gravel,
— 7%
N ")7_— -
- ~ —
7% =
56/ — 79
16_|r8.5-80 | 27| 10 F g = 7 -
.

Engineer

AEPMTP-000513



FORM CE-5 FUT o 3R 3 W SRR Bl ™

Reve s AEP CIVA. ENGINEERING LABORATORY
LOG OF BORING

Job No.
Company : Boring No.703__ pate _ 2-1-77 Sheet 5 of D
Project Type of Boring Auger Rig_B-50 _
Lacation of Boring: Casing used Size Drifling mud used
Boring begun Boring completed
Water Level Ground Efevation referred to
Time - Datum
Date Field Party: King and Smithson
| s £ L5338 | ;.;fé DEPTH § DESCRIPTION
. & o %ig J,'?‘é;s& R IN S Soil type, color, texture, consistency, sampler driving notes,
w.c a 5 Eesaa| 2 FeeT | o | blows per foot on casing, depths wash water lost, observed
asl & EFE laseo| £ 3 5 ions i level, not dritli
O o 8 N R o v fluctuations in water level, notes on drilling ease, etc.
C¢ o
-
-
- {2 Rock
- 5/4
Run._#1 82.7-92. 7 10.0F 4 82,7' started coring.

ol bbb ettt b e b b d

- (7] e All sandstone core
- = 1007% recovery.
- ?2 B Stopped coring at 92.7'
: -.73 ;. 2-2~11
6
s = :
- 7
-7
G
-0
100
n IE
Engineer p—

AEPMTP-000514



REV. 3/74

Bl e iR A B ]

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Job No.
Company Appalachian Power Company Boring No. 801 Date 3-16-77 heet 1 of 5
Project Project 1301 ~ Truck Bridge Crossing Type of Boring _Auger Rig__ B-61 ,
Location of Boring: Casing used Size Drifting mud used _
Boring begurd—=16-77 Boring compieted 3-16-77
Vater Level Ground Elevation 594.95 referred to
Time
Date Field Party: Roush and Reitmire
s £ 2533 | 52 |oepra|E DESCRIPTION
o ~grves —~ 1 [+] £
s f 'E‘:}; .g‘g%& §»§ IN & | Soil type, color, texture, consistency, sampler driving notes,
8. E’ =8 §§ﬁ§ L 3 FEET | = blows per foot on casing, depths wash water lost, observed
agd] 38 g = |veeg K S| fluctuations in water level, notes on drilling ease, etc.
— 0
1 -
o
717 3 %
1 2.5-4 24é7 15" [ 74 Black fly ash and dark brown sand and gravel,
— 4 (FL1D)
- s
. 6 ]
- 3
>y — 8 ‘i/
2 |7.5-9 5 | 13" F o AV Dark £ill brown sand and gravel,
[ - /0 E Medium brown clavey silt. V
‘ — /1
/2
N - = 7
. 2/ n /3 N
3 12.5-14 3/4 14" /4;5 7 Medium brown clayey, sandy silt.
— /5 ]
) — /6
; — /7
. /8
3/ - / =
4 17.5-19| 4/5 | 1¢n F /9= ’/|___Medium brown clayey sand.
S
Engineer

AEPMTP-000515



AMERICAN CLECTRIC POWER SERVICE CORPORATION

FORM CE-35
REV. 3/74 .
AEP CIVIL ENGINEERING LABORATORY
Job No LOG OF BORING
Company Boring No._801 Date _ 3~16-717 Sheet 2 of 5
Project Type of Boring Rig
L ocation of Boring: Casing used Size Drilting mud used
. Boring begun Boring completed
Water Level Ground Elevation referred to
Time Datl
Date Field Party: _Roush and Reitmire
S £ co5 | 32 |peprn|a DESCRIPTION
S Zz oo Tr-eo £ E < . . .
£ 5 ° ’:Eg .ggg‘{ o 8 IN % Soit type, color, texture, consistency, sampler driving notes.
sa|l ® a8t |8®uy| 2 s | FEET | a| blows per foot on casing, depths wash water lost, observed
agl = § S AP 58 2 fluctuations in water level, notes on drilling ease, etc.
=20
Ean
E 5
n Y
07 23 ] é
5 22.5-24 {7] 15 ?94 V| Medium brown gravely sand.
- s
— 26
— 7
N 17
87 — J8 — /
6 27.5-29{ 13{5 | 1¢v :—0’19 J1/|__Same as sample number 5,
o
— 51
L 72 ]
n .
- YV
5/ n 33 "_"/
7 32.5-34 | 6/9 15" F o, ] / Medium brown sand w/trace of gravel.
— 35
[ d¢ ]
-
~ 37 ]
27 | 38 Z
8 [37.5-39| 81| 14" F 5 WA Medium brown sand.
o ] Water
- }ZO:
S
Engineer

AEPMTP-000516



FOR’RM CE-S Al AL AIY LRI TV N R TYIGRL LURTURAGTTUN

REV. 3/74 .
AEP CiVIL ENGINEERING LABORATORY
LOG OF BORING

Joh No.
Company , Boring No.801 Date _ 3-16-77 Sheet 3 of _
Project ' Type of Boring Rig :
Location of Boring: Casing used Size Dritling mud us=d
Boring begun Boring completed
Water Level Ground Elevation referred to
Time Da
Date ‘ Field Party: :
S £ cos | 52 |peprH | & DESCRIPTION
- B vor |B2Eo| £ & < . o
Pt ° 025 Lo ‘g) ° IN S Soil type, color, texture, consistency, sampler driving noias
?3 : E‘ %-9.: 5853 =3 FEET | 2 blows per foot on casing, depths wash water lost, cbserved
885 3 E = "’&’d‘ég ;(_; § 2 fluctuations in water level, notes on drilling ease, etc.
/o
- /1
. fa ]
~¢3 ]
*l3 - = Zg '
9 42, 5-44 41 13" [ Y4 3 7] Medium brown sand w/trace of gravel.

-5 =
-y =
—k7 E‘ Y8 7 Z
10 147.5-49 7/8 1 ~V9 1{/{__Same as sample number 9.

]
m

T
a\
|
]

LRI

1

T
\

|
ol

lil

&
"

TT7

NN

Same as sample number 9.

11 _|52.5-541 "7 | 2" ¢4

T

\
EEERANERASREE RINER,

Q

TTT 77T

L
ity

{2'{3 14 <5 Medium brown sand.

ki
Lot

Engineer

AEPMTP-000517



REV. 3/74

e Al R

e AT IV L Y

AE? CIVIL ENGINEERING LABORATORY
: LOG OF BORING
Job No.
Company Boring No. 801 Date _ 3-16-77 __ Sheet 4 of 5.
Project Type of Boring Rig
Location of Boring: Casing used Size Drilling mud used

Water Level

Time

Boring begun Boring completed
Ground Elevation referred to

Dat

Date

Field Party: Roush and Reitimre

Depth of
Casing, ft.

Sample Not_

pth |.

from-to
(in feet)

Sample de

" Standard

Penetration
Resistance
Blows/Foor

Tot. length of
recov. sampie
z

DEPTH

FEET

SOIL GRAPH

DESCRIPTION

Soil type, color, texture, consistency, sampler driving notas,
blows per foot on casing, depths wash water lost, obsarved
fluctuations in water level, notes on drilling ease, etc.

13

62.5-64

8/9/13

!
el b e bbby

Medium bhrown

sand

13" L4

by
el bt

14

67.5-69

10" I /o

T
ol

Sanme

AREERREREREE

15

72.5-74

4/
13

i
Ly

11!! -

Same

X

77.5-79

T07

l][
che b o bt

N

Same

N
1
R
o

FRERTAE

Enginser

AEPMTP-000518




AL RIMANR Ll Tunox oo YiILE LURTFOKATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Job No.
Company _ Boring No._801 Date _ 3-16-77 Sheet 5 of 5
Project ) i Type of Boring Rig
L.ocation of Boring: Casing used Size Drilling mud used
Boring begun Boring completed
Water Level Ground Elevation __ referred to
Time Datu
Date : . Field Party: _ Roush and Reitmire
s £ 2538 | 33 |oeeTh| DESCRIPTION
B - z = toco | £E . . . ,
. o §§3 5 g‘;"‘:': o3 IN & | Soil type, coler, texture, consistency, sampler driving notes,
a .t 'gx 29" seny| 2 FEET | 4 blows per foot on casing, depths wash water fost, chsearved
ae & EYS [Bogod )o@ ol fluctuati in water | f t drilli e
S 8 5 a®n | 58 9 uctuations in water level, notes on drilling ease, etc.
—J 0 —
- Y’] ;
- /2 e ‘
n Y
47
12/ - { ] /
17 182.5-84 18/91 ' F 54 11 Medium brown sand and gravel.
- gs ;
M~
- g _: Auger refusal at 86.8'
= y7 = Stopped hole at 86, 8'
- - 3-16-77
N /9 3
[~ % e
S
-, ‘E
— 3
. 4 ]
-
-
-
. 8.
— 9 —
S
S
Engineer

AEPMTP-000519



FORM CE-5

AMERICAN ELECTRIC POWER SERYICE CORPORATION

REY. 3/74
AEP CIVIL ENGINEERING LABORATORY
Job No LOG OF BORING
Company Appalachian Power Ccmpany Boring No. 802 Date 3-17-77 Sheet 1 of ¢
Project . Project 1301 — Truck Bridge Crossing Type of Boring _Auger Rig B-61
Location of Boring: Casing used Size Drifting mud used
Boring begun 3-17-77 Boring completad 3-17-77
Water Level 34,5 Ground Elevation 588, 46 referred to___
Time Daf
Date Field Party: Roush and Rietmire
D %.OA “e53] 22 [oeren : DESCRIPTION
P . ’g‘éfg é‘ég& X N | &1 Soil type, color, texture, consistency, sampler driving notes
oz 6 58T |Beui| 2 s | FEET [ 2| blows per foot on casing, depths wash water lost, observed
Bl - 5= Qe 58 9| fluctuations in water level, notes on drilling ease, etc.
— 0
A
-,
S
- 1V
57 — 4
1 }13.5-5 8/8 17" 5 7 Medium brown and gray clavey silt.
I —
S
- g
- ¢ //
. 3/4/ - / ,
2 8.5-10 5 | 16" [© /o 74 Medium brown and gray sandy, clayey silt.
[ /1
- -
. /2
— /3 —]
[ 4 //
2/ - 7
3 |13.5-150 3¢ |y E . DI Medium brown clayey sand,
/s ¢
e
/8
77 — /9= /
4 118.5-20 8/11 g" :.,7,0 B // Medium brown gravely sand.
S
Engineer .

AEPMTP-000520



AMERICAN cLECTRIC POWER SERVICE CORPORATION

FORM CE-5
REV., 3/74
AEP CiViL ENGINEERING LABORATORY
Job No. LOG OF BORING
Company Boring No. 802 pate  3-17-77 Sheet 2 of 4
Project Type of Boring Rig
Location of Boring: Casing used Size Drifling mud used

Boring begun Boring compieted

Water Level 4.5 Ground Elevation referred to
Time Dat
Date Field Party: Roush and Reitmire
Le| 3 £ |e533 EE DEPTH ; DESCRIPTION
: a o %E§ ,§§§5 ?:»3 IN 3 Soil- type, color, texture, consistency, sampler driving notes,
o E 25% {523¢%| €5 |feer | 2| blows per foot on casing, depths wash water lost, observed
agl 8 E e (o2 ] 58 S| fluctuations in water fevel, not drilli s2, et
S S 3 aEm | 58 2 uctuations in water fevel, notes on drilling easz, eic.
—20
— 21
— 2
3 ]
-
2t e
5 23.5-25 10 14" 25 w2 % Medium brown sand — fine grain
- 262
S
28 =
F o //
3177 i~
6 28.5-30 9 14"» T?o 1V/ Same as sample number 5 fine grain.
—21 -]
32 ]
53 3
24 ]
137 A /
7 33.5-35| 1443 15" |- g5 /4 Same as sample number 5 w/medium and coar
' ~ ] grain sand,
— 56 —
57—
— 58
[ 39 //
3 =7
8 _ 138,5-40 gl 13" /0; L Same ‘as sample mmber 5 w/medium ard  coarse .
[ ] grain sand,
Engineer

AEPMTP-000521



AEP CIVIL ENGINEERING LABORATCRY
LOG OF BORING

Job No.
Company Boring No. 802 Date 3-17~77 __Sheet 3 of 4
Project : Type of Boring Rig
Location of Boring: Casing usad Size Drilting mud used —
Boring bequn ___ Boring completed
Water Level 34.5 Ground Elevation referrad to
Time 7 Datuw
Date Field Party: _Roush and Reitmire
. J £ L59% S 2 DEPTH g DESCRIPTION .
ey I 5% |555<| T8 €| Soil t lor, texture, consist ler driving notes
£ & o, vEE o feEgv | By IN b otl type, color, texture, consistency, sampler driving notes,
& .2 o e §gg§ = 5 FEET | blows per foot on casing, depths wash water lost, observed
83 S E = Ve E g o fluctuations in water level, notes on drilling ease, etc.
—70 —
-
/2 ]
37 =17

9 43.5-45 5/6 13" Js /| Medium brown sand - medium and coarse grain,

g

67 ,/9

10 }48.5-50 | 8{0 14" TDS/O /| _Same as sample number 9, mediwm grain,

5/

AN

‘l 1153.5-55 6{0 12% Same as sample number 10 — medium grain.

TTT

T
\

o~
~

R

Y

l,{

Lo b bbb et et Lot b a o ch bttty

/9 /|
87 - //
12 _1.58.5~60 1014 13" I (o / Same _as sample number 11 = medium grain
—
Engineer

AEPMTP-000522



FORM Ct -3 AT b IR T A PRI mbm Bmar B IR 1 VT Ay Gy T ke AWV WUV A U
REV. 3/74 )
' AEP ClVIL. ENGINEERING LABORATORY
F BORING ‘
Job No. LoG ©
Company Boring No. 802 Date__3-17-77 Sheet _4_ of &
Project _ Type oi Boring Rig
Location of Boring: Casing used Size Drifling mud us2d
Boring begun _ Boring complated N
Water Level 34.5 Ground Elevation referred to o
Time Dat
Date Field Party: _Roush and Reitmire
*:-, zo' “‘E_ ~ 1585 :i“g_ DEPTH QI& DESCR[PTEON
e R g*:g .§§§'&: ] IN 21 Soil type, color, texture, consistency, sampler driving notss,
o= 2 4:;’“‘3‘2 5853 < 5 | FEET | 2| blows per foot on casing, depths wash water lost, observed
a8 3 § S e k: o o1 fluctuations in water level, notes on drilling ease, etc.
A
- é‘] s
- -
- /2
[ é.g ]
- 3
137, (4 =
13 63.5-65 {7 13" 45 = Medium brown sand - fine grain - medium .coarse
- | grain., )
C s
- /s
5/8 N 49 =1
14 68.5-70 {2 | AL 7 _: Same as sample number 13 - medium and coarse
. - /0 grain.
=71
— 72—
— 73
[ 74 ] Y
8{5/ - ] :
15 73.5-75 22 | 15" - = Same as sample number 13 ~ mediim grain.
- 7
N
— 77
4+ i -
{14/ -
16 78.5~80 20 14" fo Bl Same as _sample number 13 - medium and coarse
- 7 grain.
R
Auger refusal at 82.5°
Engineer
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Job No.

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Company _Appalachian Power Company Boring No. 803 Date ___ 3-15-77  Sheat 1 of
Project Project 1301 - Truck Bridge Crossing Typz of Boring Auger Rig_B-61

Location of Boring:

Casing used Size
Boring begun3—15-77

Drilling mud used i
Boring completed 3—16-77

VWater Level

Ground Elevation referred to

Time Dai
Date Field Party: Roush and Reitmire
Y £ L5283 34;;; DEPTH § DESCRIPTION
P ° ’3‘25 .§§§{‘; ° 3 IN 5 Soil type, color, texture, consistency, sampler driving notes,
o2 B %;g‘; §% % =y | FEET [ 2| blows per foot on casing, depths wash water lost, observed
23 S E = "’&’ci";? E § o) fluctuations in water level, notes on drilling ease, etc.
‘ I *Boring offset about 25'east because of
- 0~ power lines.
-
-,
37 - 3;/? _
1 2.5-4 4l g 14" | 4 =l Medium brown_ clayey silt.
-]
6 ]
-,
y4 — 8
2 7.5-9 5/5 13" r 9 '_‘ Medium brown, medium grain, gravely sand.
/0 —
= /1
— /2
%7 — /3 7
3 12,5-14 4/5 7" F /s = Same as sample number 2 w/fine and medium grain
N - sand.
- s -
- ]
- 6 -
-
57 — /8 /)
4 17.5-19] 6/7 A /9 B Medium brown _sand and gravel,
- o S
» ] =
Engineer

AEPMTP-000524



AEP Ci¥iL ENGINEERING LABORATORY
LCG OF BORING

Job No.
Company Boring No._ 803 Date 3-15-77  Sheet 2 of S
Project Type of Boring Rig
Location of Boring: Casing used Size Drilling mud used __
Boringbegun _____ Boring complete
Water Level Ground Efevation referred to
Time Datur
Date Field Party: Roush and Reitmire
g 1 = cos | 52 |pepTH| & DESCRIPTION
5 - z oo Treo| £ E < . ; v
P o 'U‘E'§ Sk > 9 IN S Soil type, color, texture, consistency, sampler driving notes,
s £ o %g‘; 5235 | 25 | FeeT | 2| blows per foot on casing, depths wash water lost, obsarved
S8 E ECS |degl | « 8 ol fluctuati in water level t drilli ase, e
S S 3 dem | 8% 2 uctuations in water level, notes on drilling ease, etc.
- —
—20 —
— 21—
- 0
n 4 /,
107 -2 /
5 |22.5-24 11{3 1om 24 = / Medium brown sand and gravel. .
- s
- 6
- 2,
L7 - /8 ?
6 |27.5~29 8/6 i P e / Medium brown gravely sand.
o ‘jO _’:
= J1 ]
- 52
Y 33
7 |32.5-34| 1075 | gn :34 AV Medium brown, medium grain gravely sand
25
L ]
F e o
7=
[ <3
57, 7 :é
8 |37.5-39| ®/g | 1 F . 3 Sage _

?!T

\(‘-
o .
el

T

-

Engineer

AEPMTP-000525




AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Job No.
Company Boring No803_ Date 3-15=77 _ Sheet 3 of 5_
Project Type of Boring Rig

Location of Boring: Casing used Size Driiling mud usad

Boring begun Boring completed

Water Level

Ground Elevation referred to

Time

Dati

Field Party: Roush and Reitmire

Sampie No.

Sample depth
from-to
(in feet)

Standard
Penetration
Resistance
Blows/Foot

Tot. length of
recov. sample

I DEPTH

FEET

SOIL GRAPH

DESCRIPTION

Soil type, color, texture, consistency, sampler driving notas,
blows per foot on casing, depths wash water lost, observed
fluctuations in water level, notes on drilling ease, etc.

=

42, 544

5
Lu1

13"

e b

Ll

NN

Medium brown, medium coarse grain gravely sand.

10

47.5-49

77

12"

HEENNENIR NN

1y

.

Medium brown, coarse grain sand w/some gravel,

11

52.5-54

Ch
e

5>

6"

AENRAREREREN

el

/

Same as sample nmber 10 w/medium grain sand

12

57.5-59

8/
10/,

trace of gravel.

SEREARERERENERIENE

Same

I

i
(NN
L)

I‘l

-

Lol

“li

Engineer

S mC s ey e g g L e -
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Job No.

AEP CiVIL ENGINEERING LABORATORY
LOG OF BORING

Company _ Appalachian Power Company : Boring No.803 Date __ 3-=15-77  Sheet 4 of __
Project Project 1301 - Truck Brldge Crossing Type of Boring Rig
Casing used Size Drilling mud usad

Location of Boring:

Boring begun Boring completed

Water Level

Ground Elevation referred to

Time

Dat

Date

Field Party: Roush and Reitmire

‘ Depth of
Casing, ft.

Somple No.

pth’

Sample de
from-to
(in feet)

Staondard
Penetration
Resistance
Blows/Foot

Tot. length of
recov. sample

DEPTH

FEET

SOIL GRAPH

DESCRIPTION

Soil type, color, texture, consistency, sampler driving notes,
blows per foot on casing, depths wash water lost, obsarved
fluctuations in water level, notes on drilling ease, etc.

13

62.5-64

7/11{5

chrbe b

Medium brown cearse grain gravelly sand.

14

67.5-69

i,

e bbbl b b

Medium brown fine sand.

[==]

1
]

15

72.5-74

6/

13" n 74

~

Vo )

16

177.5-79

13/,

L

L1y

ARIRENEN

NN

Same

BRI INEE,

IEREN,

Same — medium grain.

1q_n I~ 79

Lol

Engineer
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AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

Job No.
Company ‘ Boring No 803 Date __ 3-15-77  Speet 5 of _
Project : i Type of Boring ' Rig —
Location of Boring: Casing used Size .Drthng mud used
: Boring begun _ Boring complated
Water Level Ground Elevation referred to
Time D
Date : Field Party: Roush and Reitmire
T T 5t3] 5 Joren]E DESCRIPTION
by '3'?§ 558w R N LS| Soil type, color, texture, consistency, sampler driving note:
A -:{f‘: §§§§ =5 | FEET | 2| blows per foot on casing, depths wash water lost, observed
=] 3 Ere Py S8 Q1 fluctuations in water level, notes on drilling ease, etc.
vy ped
—Jo
N y}
N Y2
n 7
8/ -

17 82.5-84 10/22 1" :.34 __Medium brown gravelly sand

1
o
bl bt zl:(lr«ftlxltljf(l

50{1 Hit rock at 86.8'
No recovery

Started coring at 87.6°'

18  187.3-87.4

T
>
o

1
et b

100" recovery.
8.0" of +.4 core

10.0" medium gray medium grain hard sandstone.

L=2y

Run #1 {87.6-97.

10.0L 43

o
&
o

~D
-
L :f:l:!;l:!:lli;lrluh];i:hf

I i
—
~

Stopped hole at 97.6'

=7 3| [3-16-77
=7 —
0
[ -
Engineer —_
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A ARCADIS

AEP 1990, 1996, 1997, 2001,
2008

Monitoring Well Boring Logs
MW-001 to MW-16, 96-01 to 96-

06, 96-101 to 96-110, JTMN-1,
JTMN-2



AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 001 DATE 7/23/15 SHEET 1 OF 2
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/18/97 BORING FINISH _6/18/97
COORDINATES N 724,498.7 E 1,733,165.9 PIEZOMETER TYPE WELL TYPE OW
GROUND ELEVATION _ 569.2 SYSTEM  Nabzr " HGT. RISER ABOVE GROUND  2.14 DA 2
Water Level, ft |\ 24.9 A 4 N4 DEPTH TO TOP OF WELL SCREEN _ 27.0 BoTTOM 37
TIVE WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 6-18-97 FIELD PARTY _ MCR-WEB RG _BK-81
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK = DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" o
Road gravel, grass and fill material
1 1ss 15 3.0 4-5-4 1.0 SILTY SAND Dark, yellow, brown, 10yr 4\2, with
minor cl- silty clay at base, also gravel and
limestone aggregate, dry, no contamination no
odor, 80% sand, 20% silt, fine to medium grain.
2 |SS| 65 8.0 4-3-3 1.5 SILTY CLAY Dark yellow, brown, 10 yr 412, >50
| % fines, 80% clay, 20% silt, dry, no
contamination, poorly graded, CL grades into SM
N medium sand, 10yr 4\2, <15% gravel, well sorted,
el 95% sand, medium to fine 25% silt, moist, black
=4 streaking interbedded, no contamination, grades
N to CL.
10 —
1 | 11' TO 13' SHELBY
3 |SS| 115 | 13.0 1-2-3 7 = — CL| silty clay Moderate yellow brown, 10 yr 5\4, 80% TUBE TAKEN
1 clay, 20% silty, moist, slight plasticity, no 6-25-97.
1 contamination, no odor, grades into SM @15'
15 ——|
4 |SS| 16.5 | 18.0 1-3-4 7 W SM | MODERATE BROWN 5 YR 4\4 SILTY SAND
1 95 % sand, 5% silt and gravel. Sand well washed,
medium to fine grain, sub-rounded, no contamin
7 ation, no odor, moist.
| 18.5 TOP OF SEAL
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :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 ROGERS
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 001 DATE 7/23/15 SHEET 2 OF 2
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/18/97 BORING FINISH 6/18/97
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
=S =S o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74

5 |ST| 215 | 235 7 1 —ZALTT;/BR?WN.SIR 4\3 .S'LTZ.SA':Df.SS % | -] SHELBY TUBE
-1 and, o SIIt, MoIst, sana Is medium 1o Tine . :o TAKEN TO MUCH

grain, quartz sub-rounded, with minor clay. ji -l GRAVEL NO GOOD

T 9 o o 5 o o o

o o 90 o o 0 0 o
o o 4 o o ©o o o o

6 06 0 0 0 0 0 0 0 o

6 1SS| 265 | 280 3-4-9 15 DARK YELLOW BROWN 10 YR 4\2 TO oot |en
MODERATE BROWN 5YR 4\2 GRAVELLY *.H°-127.0 TOP OF
SAND Well graded sand, <15% gravel, 90% .1 SCREEN
sand, course to fine grain, well graded, quartz - ’
sub-rounded, wet, no odor, no contamination.

7 |ss| 315 | 330 | 7-12-11 15 DARK YELLOW BROWN 10 YR 412 | GRAIN SIZE

MODERATE BROWN 5YR3\4 GRAVELLY

SAND Well graded, <15 % gravel, 90% sand,
course to fine grain, quartz sub-rounded while
gravel is sub-angular to sub-rounded, wet, no
contamination, no odor, grades into ml @ 35'.

.ANALYSIS SAMPLE
°{ COLLECTED.

LIGHT BROWN 5 YR5\6 CLAYEY SILT Interval
1 sm | \grading in SM.

el PALE YELLOW BROWN 10YR6\2 SAND 60%
8 |ss| 365 | 380 4-6-4 9 I sand, fine grain, 40% silty\clay grading into SM, :
’ ’ ’ ) silty sand, 80% sand with minor gravel 20% silty ~ |:"s’

and clay, wet, no odor, no visible contamination :137.0 BOTTOM OF
S ' : SCREEN

37.5 BOTTOM OF
SAND.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 002 DATE 7/23/15 SHEET 1 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 6/19/97 BORING FINISH _6/24/97
COORDINATES N 724,857.8 E 1,733,650.5 PIEZOMETER TYPE WELLTYPE OW
GROUND ELEVATION _ 580.8 SYSTEM _ Napzr " HGT. RISER ABOVE GROUND _ 1.99 DA 2
Water Level, ft |/ 37.8 v N4 DEPTH TO TOP OF WELL SCREEN _ 60.5 BoTTOM 70.5
TIVE WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 6-25-97 FIELD PARTY _ MCR-WEB RG _BK-81
weel w SAMPLE STANDARD IE RQD
gHl 7 DEPTH PENETRATION E:'G'—'; SOIL / ROCK = DRILLER'S
= = w
E § < | INFEET | RESISTANCE 9@% % IDENTIFICATION 2 NOTES
FROM TO BLOWS /6" o
FILL MATERIAL. GRASS AND GRAVEL WITH
TOP SOIL
1/SS| 16 3.1 4-11-11 14 MODERATE BROWN 5YR4\4 SANDY SILT
il 60% silt, 40 % sand, minor clay, sub-rounded with
=1 quartz gravels 1/2-3/4", dry, no contamination.
S
2 1ss| 66 8.1 4-4-3 15 - — MODERATE BROWN 5YR4\4 SANDY SILT
Balian 60% silt, 40% sand grading to ML, 60% silt, 30%
[— | clay, 10% sand ? in gravel (quartz) to CL, dark
= cL || Yellow brown 10 yr4\2, 70% clay, 20% silt, 10%
Im 1 sand, sand fine grain, minor gravel and black
+ interbedded clay, moist, no contamination.
i 10 YR5\4 MODERATE YELLOW BROWN
10 —|— | SILTY CLAY 90% clay, 10% silt, minor sand,
7 1 clay very stiff, light gray interbeds with some root
::7 zones, moist, no contamination, no odor.
3 |SS| 116 | 131 3-5-6 1.1 41—
15 4
4 |ss!| 166 | 181 3.4.5 15 — | MODERATE YELLOW BROWN 10YR5\4
i SILTY CLAY 90% clay, 10% silt, minor sand,
- — very still, with light gray to black interbedded root
T zones, moist, no contamination, no odor, some
— ] mica present.
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :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 ROGERS
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

PROJECT _ EPRI GROUND WATER STUDY

BORING NO. 002
BORING START

DATE 7/23/15
_6M9/97

SHEET 2 OF 4

BORING FINISH _6/24/97

SAMPLE
NUMBER

SAMPLE

SAMPLE
DEPTH
IN FEET

FROM

TO

STANDARD
PENETRATION
RESISTANCE

BLOWS /6"

RQD

TOTAL
LENGTH
RECOVERY

%

DEPTH

FEET

uscs

SOIL / ROCK
IDENTIFICATION

WELL

DRILLER'S
NOTES

SS

21.6

23.1

1.5

SS

26.6

28.1

1.5

SS

SS

31.6

34.6

33.1

36.1

1.5

SS

36.6

38.1

1.5

10

SS

41.6

43.1

1-8-13

1.5

SC

MODERATE BROWN TO LIGHT BROWN 10
YR 5\4 TO 5YR 4\4 SANDY CLAY 60% clay,
40% sand fine grain, mica and quartz , clay
moderate stiff, moist, interbedded with CL from
above 6" at 22.0 to 22.6, moist, no contamination,
no odor.

“ /4 SC

MODERATE YELLOW BROWN 10YR5\4
SILTY CLAY 80% clay, 20% silt, minor
sand-very fine grain, moist, interbedded of black
material, very minor , stiff clay, sand is mica and
quartz, no contamination, no odor.

77 Jsc

45

MODERATE BROWN 5YR4\4 SANDY CLAY
60% clay, 40% sand, clay moderate stiff, sand
fine grain , mica and quartz, with iron coloring at
base, very red minor black (organic ?), sample
wet at base.

LIGHT BROWN 5YR 5\6 SANDY CLAY 60%
clay, 40% sand from 36.6 to 36.9 grades to SM
clayey silty sand, light brown 5yr5\6 , 80% sand,
20% silt\clay, sand is quartz, mica, fine grain,
grading to reddish brown 10r 4\6 at base, moist.

7

LIGHT BROWN 5YR 6\6 SILTY CLAYEY SAND
80% sand, 20% silt\clay, same as above from
41.6-42.3, 42.3-42.7, the color change to dark
yellow orange 10yr6\6 to SC sandy , medium gray
n5 40% clay 60% sand, clay is moderate stiff,
wet, sand is quartz, mica, fine grain, wet, grading
into sw at 1.8 -2' well graded sand, dark yellow
brown 10yr4\2 medium to coarse sand 90% sand,
10% silt\clay, sand quartz, sub-rounded, wet.
m=sc

<]

Sample wet at base
(perched).

Water in sample.
Will add water inside
augers.

Water in sample.

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 002 DATE 7/23/15 SHEET 3 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 6/19/97 BORING FINISH _6/24/97
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION ,‘EGU>J N Tol o SOIL / ROCK - DRILLER'S
= = o] w
E § 2 | INFEET | RESISTANCE oZid o g 2 IDENTIFICATION 2 NOTES
FROM TO BLOWS /6" o ©
11 1SS | 46.6 | 48.1 11-12-14 15 MODERATE YELLOW BROWN SAND Well
graded, 95% sand, 5% silt, minor clay sand
coarse to fine with gravel quartz, granite(?), minor
silt, no clay, wet, no contamination.
PALE YELLOW BROWN 10 YR 6\2 SAND Well
1218S| 516 | 531 567 2 graded, 95% sand, 5% silt\minor clay, quartz,
sand medium to fine grain 51.6-52.4 grades
medium coarse sand of quartz, granite(?) with
gravel and clay, fine sand, light brown 5yr 5\6 to
moderate brown 5yr4\4 from 52.4-52.7, grades
into medium sand. 95% sand with 5% 52.7-53.1 54.1 Top of seal.
silty\clay, wet, no contimination.
55 —<ivi: v
13 1SS | 56.6 58.1 6-6-7 1.3 | SP | DARK YELLOW BROWN 10YR 4\2 SAND 95%
1 sand, 5% silt\clay, sand is medium to fine grain
with quartz, sandstone grains(quartzite, wet, no
7 contamination. *| |2+157.9 Top of sand.
60 —
| —.°160.5 Top of screen.
14|sS | 616 | 63.1 5510 | 15 | PALE YELLOW BROWN SAND Poorly graded, *| Grain size analysis
98% sand, 2% silt, sand is clean to white, fine :
) ) . sample cllected.
grain , sand has some rounded, medium grain , °
B mostly sub-angular, wet, no contamination.
65 —
15| SS | 66.6 | 68.1 8-4-5 9 BROWN GRAY 5YR 4\1 SAND Well graded,
100% sand from fine to coarse with gravel, sand
is quartz, quartzite gravel with angular gneiss
pieces, wet, little to no fines-clay, sand is
sub-rounded, large quartzite gravel in bottom of
spoon, no contimiantion.
7": 70.5 Bottom of screen

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

PROJECT _ EPRI GROUND WATER STUDY

BORING NO. 002
BORING START 6/19/97

DATE 7/23/15

SHEET 4 OF 4

BORING FINISH _6/24/97

sand, friable at top of sample, competent at base,
loosely cemented, quartz grain , sub-angular to
sub-rounded, dry.

Auger return includes sub-angular cobbles and
gravel of granite, quartzite, gneiss from bottom of
borehole.

we w | SAMPLE | STANDARD | _>RAD| peprylo |
o4 £  DEPTH | PENETRATION ZHU N EQ O SOIL / ROCK - DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
2 % rrom TO | BLOWS/E' | & FEET 10
16|ss| 717 | 719 50/.2 2 LIGHT GRAY SANDSTONE N7 Medium grain 71.8 Bottom of sand.

Approximately 200
gallons water injected
into bore hole during
augering.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 003 DATE 7/23/15 SHEET 1 OF 2
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/25/97 BORING FINISH _6/25/97
COORDINATES N 719,877.2 E 1,733,713.7 PIEZOMETER TYPE WELL TYPE OW
GROUND ELEVATION _ 604.9 SYSTEM  Nabzr " HGT. RISER ABOVE GROUND _ 2.30 DA 2
Water Level, ft |V 31.9 ) 4 N4 DEPTH TO TOP OF WELL SCREEN _ 32.3 BOTTOM 42.3
TIVE WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 6-26-97 FIELD PARTY _ MCR-WEB RG _BK-81
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 »
gHl 7 DEPTH PENETRATION .‘EG“>J N Tol o SOIL / ROCK = DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
1 1ss 15 3.0 3-5-6 15 GRAYISH ORANGE TO DARK YELLOW
ORANGE 10YR\7\2 TO 10YR 6/6 SILTY CLAY
80% clay, 20% silt, dry, mottled, some mica, iron,
staining possibly, no cantamination.
2 1sS| 65 8.0 3-2-4 15 GRAYISH ORANGE 10YR 7\4 SILTY CLAY
70% clay, 30% silt, moist, clay content decrease
with depth, mottled, iron staining, mica no
contamination.
3 |ss| 115 | 13.0 2-2-3 15 _— MODERATE YELLOW BROWN 10YR 5\4 Perched water.
I SILTY CLAY 90% clay, 10% silt, increase in
- — clay, moist to minor water, some mica, no
-— 1 contamination.
15 —|—|
4 |SS| 16.5 | 18.0 5-6-8 1.1 MODERATE YELLOW 10yr 54 BROWN SAND
7 Well graded, 95% sand, 5% silt, some coarse
grain gravel, sand is medium to coarse,
7 sub-rounded, quartz, dry , no contamination.
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :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 ROGERS
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 003 DATE 7/23/15 SHEET 2 OF 2
PROJECT EPRI GROUND WATER STUDY BORING START 6/25/97 BORING FINISH 6/25/97
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK = DRILLER'S
= = o w
E § 2 | INFEET | RESISTANCE oZid o g 2 IDENTIFICATION 2 NOTES
FROM TO BLOWS /6" x ©
5 |SS| 215 23.0 8-9-9 1.2 MODERATE YELLOWISH BROWN 10YR 5\4
SAND 95% sand, 5% silt\fine sand, some
coarse gravel of quartzite\granite, sand is medium
to coarse grain quartz, dry, subrounded, no
contamination.
25.3 Top of seal.
6 1SS| 265 | 280 4-4-5 1.2 DARK YELLOW BROWN 10YR 4\2 SILTY
SAND 95% sand, 5% silt, sand sand medium to
coarse minor silt, sand rounded to sub-rounded
quartz, minor mica, some gravel, moist, sand - i
increase in sorting, no comtamination. ol |-2128.1 Top of sand.
30 e < . :o
7 lss| 315 | 330 323 12 DARK YELLOW BROWN 10YR 42 SILTY RN
7 SAND 95% sand, 5% silt, no gravel, sand fineto ~ |°<|"[°-
medium, poorly graded, wet, no contamination, ./ 32.3 Top of screen.
- SW at bottom sand.
8 |SS| 33.0 | 345 2-2-2 1.5
] DARK YELLOW BROWN 10YR 4\2 SILTY
SAND 95% sand, 5% silt, sand is fine to
35 — medium quartz, some mica, poorly graded, n0o
contamination. -| Grain size analysis
8 - sample 35.3-36.8
9 |SS| 365 | 380 1-1-2 1.4 DARK YELLOW BROWN 10YR 4\2 SILTY
N SAND 95% sand, 5% silt, sand medium to fine
grain quartz, where poorly graded.
40 T *1100 gallons of water
- DARK YELLOW BROWN 10YR 4\2 SILTY °| used in augers.
7 SAND 95% sand, 5% silt, sand medium to fine , -| Filled augers with
10 |ss| 415 | 430 7.10-7 15 quartz, wet, poorly graded and uniform grain size, “{water.
’ ’ ’ E no contamination.
+|42.4 Bottom of
7 ‘-] screen.
43.4 Bottom of sand.
Advance augers to
43.4 to install screen.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 004 DATE 7/23/15 SHEET 1 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/26/97 BORING FINISH  6/30/97
COORDINATES N 724,865.9 E 1,733,643.4 PIEZOMETER TYPE WELL TYPE OW
GROUND ELEVATION _ 581.1 SYSTEM  Nabzr < "9 HGT. RISER ABOVE GROUND _ 2.05 DIA 2
Water Level ft | 37.6 v N4 DEPTH TO TOP OF WELL SCREEN _ 37.6 BOTTOM 47.6
TIME WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 6-30-97 FIELD PARTY _ MCR-WEB RIG BK-81
wel w SAMPLE STANDARD JIE RQD| peptv |0 | 4,
U 7 DEPTH PENETRATION ﬁgg N T o o SOIL / ROCK E DRILLER'S
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
Dzl D - FEET |O
FROM TO BLOWS /6" [
5 —
10
15
TYPE OF CASING USED Continued Next Page
| NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié‘%? :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 ROGERS
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 004 DATE 7/23/15 SHEET 2 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 6/26/97 BORING FINISH _6/30/97
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK - DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
25 —
1 |ST| 26.0 | 28.0 ] 26.0 Shelby tube.
30 — 30.0 Top of seal.
N 2t/ |-+132.8 Top of sand.
35 2
J 37.6 Top of screen.
40 —
2 |SS| 415 | 43.0 4-6-7 1.5 ;-:f SC | MEDIUM GRAY N5 CLAYEY SAND 60% sand,
/ 40 % clay, clay slight plasticity, sand is medium to
fine , quartz, mica, wet, well sorted.
DARK YELLOW BROWN 10YR 4\2 BROWN :
3 |SS| 43,5 | 450 8-13-21 1.2 SAND Well greaded, sand is medium to coarse, °1Grain size analysis
90% sand, 10 % silt\clay, sand quartz, <143.5-45.0
sub-angular, wet, no contamination. .
45

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 004 DATE 7/23/15 SHEET 3 O©OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/26/97 BORING FINISH  6/30/97
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
=S =S o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74

Z: 47.6 Bottom of
screen.
48.2 Bottom of sand.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 005 DATE 7/23/15 SHEET 1 OF 3
PROJECT EPRI GROUND WATER STUDY BORING START 711/97 BORING FINISH 7/1/97
COORDINATES N 719,152.8 E 1,734,428.9 PIEZOMETER TYPE WELL TYPE OW
GROUND ELEVATION _ 591.0 SYSTEM _ Nabzr "9 HGT. RISER ABOVE GROUND _ 2.19 DA 2
Water Level, ft V.  33.8 4 N 4 DEPTH TO TOP OF WELL SCREEN _ 37.7 BOTTOM 47.7
TIVE WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 7-2-97 FIELD PARTY _ MCR-WEB RG _BK-81
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 »
gHl 7 DEPTH PENETRATION ,‘EG“>J N Tol o SOIL / ROCK = DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz 9 - FEET |O
FROM TO BLOWS /6" x
GRASS. ORGANIC MATTER
SOILS. SILT, FINE SAND
1 18SS| 20 3.5 3-34 1.1 DARK YELLOW. ORANGE 10YR 6/6 CLAYEY
SILT 60 % silt 40 % clay, silty v-fine grain,
mottled, root, some of black organic, iron stain,
dark
, ho contamination.
2 |ST| 7.0 9.0 2.0 Sample from bottom of shelby tube
MOTTLED YELLOW BROWN 10YR 5/4
] CLAYEY SAND 80% sand, 20% silt/sand, moist,
sand is fine grain w/ subrounded quartz, no
B contamination.
10
3 | ST| 120 14.0 1.8 /sM| Sample from bottom of shelby tube
MOTTLED YELLOW BROWN 10 YR 5/4
B CLAYEY SAND 90% sand 10% silt/clay, moist,
sand is fine to medium grain subrounded, quartz,
h no contamination.
15—
MOTTLED YELLOW BROWN 10YR 5/4 SAND
Well graded 95% sand, 5% silt, sand is medium to
| coarse grain quartz subrounded, moist, no
4 |ss| 185 | 200 6-6-7 195 contamination, some gravel is granite.
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :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 ROGERS
AIR HAMMER 8"
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JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

PROJECT _ EPRI GROUND WATER STUDY

BORING NO. 005
BORING START

DATE 7/23/15

SHEET 2 OF 3

711/97 BORING FINISH _7/1/97

SAMPLE
NUMBER

SAMPLE

SAMPLE
DEPTH
IN FEET

FROM TO

STANDARD
PENETRATION
RESISTANCE

BLOWS /6"

RQD

TOTAL
LENGTH
RECOVERY

%

z
GRAPHIC
LOG

uscs

SOIL / ROCK
IDENTIFICATION

WELL

DRILLER'S
NOTES

SS

235 | 25.0

1.4

SS

28,5 | 30.0

3-4-5

1.5

SS

335 | 35.0

2-3-4

1.2

SS

38.5 | 40.0

3-4-4

1.5

SS

43.5 | 45.0

3-4-7

1.4

1"

SS

45.0 | 46.5

4-4-6

1.5

P

MOTTLED YELLOW BROWN 10YR 5/4 SAND
Poorly grade, 95% sand, 5% silt, sand is medium
to fine grain , very well sorted, moist, sand
subrounded quartz, no contamination, stringers of
coal .25" thick at 22.7'.

S sw

30—

S sp

DARK YELLOW ORANGE 10YR 6/6 SAND

Well graded sand, 95 % sand, 5% silt, medium to
coarse with fine interbedded rounded quartz,
grades into SP, poorly graded sand DARK
YELLOW ORANGE 10YR 6/6 SAND, 95 % sand
5% silt, sand is medium to fine grain , well sorted,
subrounded quartz, wet.

DARK YELLOW ORANGE 10YR 6/6 SAND
Well graded, 95% sand, 5% fine sand, sand is
medium to coarse, well rounded, quartz, wet,
stringers of coal at bottom of spoon 33.5', no
contamination.

0o

SM/SW MODERATE YELLOW BROWN 10YR
5/4 SILTY SAND, TO WELL GRADED SAND
100% sand, fine to coarse, w\minor gravel, sand
is subrounded quartz, wet, no contamination.

45—

o lsp

MODERATE YELLOW BROWN 10YR 5/4
SAND 100% sand, medium grain, well sorted
quartz, subrounded to rounded, wet, no
contamination, minor clay at bottom 1/2".

MODERATE YELLOW BROWN SAND Poorly

s
0%
|
o b
.

T o o
o o o

29.7 Top of seal.

-:133.5 Top of sand.

*.| Rods wet 34.5.

Adding water to
augers 125 gallons.

-137.7 Top of screen.

. Sample 10 grain size

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

PROJECT _ EPRI GROUND WATER STUDY

BORING NO. 005
BORING START 71/97

DATE 7/23/15

SHEET 3 OF 3

BORING FINISH _7/1/97

weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK - DRILLER'S
== = o) o] w
5| 3 | INFEET | RESISTANCE OfFio o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
graded, 100% sand, medium grain quartz, e analysis from
including gravel layers, wet, no contamination. °.]45.5-47.0
] MODERATE YELLOW BROWN 10YR 5/4 .
SAND Medium grain, quartz, well rounded to :
- subrounded, wet, no visible contamination. .c| 47.7 Bottom of
°-| screen.
10 | SS| 48,5 | 50.0 4-4-6 1.5 >
7 48.8 Bottom of sand.
50 —




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 006 DATE 7/23/15 SHEET 1 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 711197 BORING FINISH 7/8/97
COORDINATES N 720,255.7 E 1,735,680.0 PIEZOMETER TYPE WELL TYPE OW
GROUND ELEVATION _ 601.3 SYSTEM  Nabzr < "9 HGT. RISER ABOVE GROUND _ 0.26 DIA 2
Water Level ft | 50.3 ¥ 61.0 T 700 DEPTH TO TOP OF WELL SCREEN _ 81.1 BoTTOM 91.1
TIVE WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 7-29-97 7-7-97 7-8-97 FIELD PARTY _MCR-WEB RIG BK-81
wel w SAMPLE STANDARD _,IE RQD| peptv |0 | 4,
U 7 DEPTH PENETRATION |<_<5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = ®] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
Dzl D - FEET |O
FROM TO BLOWS /6" 4
ASPHALT, BOTTOM ASH, GRAVEL ROAD
BED
5 —
11ss| 60 | 75 18-22-24 15 |2+ SW| LIGHT BROWN 5YR 5/6 SILTY SAND Well
OE graded, fill, 90% sand, 10% silt, fine sand, sand is
Terened medium to coarse, with gravel, quartz,
s |ss| 75 9.0 9-15-13 15 subrounded, no contamination, dry.
3 /SS| 90 | 105 9-13-15 15
4 lss| 105 | 120 7.9.9 15 st LIGHT BROWN 5YR 5/6 SAND Well graded, fill,
Toeues 95% sand, 5% silt, sand is medium to coarse with
gravel, quartz, dry no contamination.
5 |SS| 120 | 135 7-9-11 14 | ]/sM| DARK YELLOW BROWN 10YR 4/2 SILTY
| SAND 95% sand, 5% silty, minor gravel, sand is
e quartz dry, no contamination, fill ?.
6 |Ss| 135 15.0 9-10-12 14 Sy LIGHT BROWN 5YR 5/6 SILTY SAND/GRAVEL
] 90% sand, 10% silt, sand medium grain.
MODERATE YELLOW BROWN 10YR 5/4
= Tss| 150 | 165 =913 15 15 — SILTY CLAY TO CLAYEY SILT 10% clay, 90%
’ ’ ’ silt, fine grain , minor sand, dry, no contamination.
8 |SS| 16.5 | 18.0 7-9-10 1.8 |
9 |SS| 180 | 195 5-5-11 15 ]
10 |SS| 195 | 21.0 6-9-9 15
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :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 ROGERS
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 006 DATE 7/23/15 SHEET 2 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 711/97 BORING FINISH _7/8/97
wel w SAMPLE STANDARD _,IE ROD| pepth 0 | 4,
D DEPTH PENETRATION 275U N Eglo SOIL / ROCK - DRILLER'S
= = ®] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl o — FEET |G
FROM TO | BLOWS/6" @

11|8S| 21.0 | 225 4-6-7 1.3 ]
12 |SS| 225 | 24.0 5-7-11 15 |
13 | SS| 24.0 | 255 9-10-9 15 )

25 —
14 | SS| 255 | 27.0 7-7-8 1.4 |
15|SS | 27.0 | 285 5-8-9 1.3 ]
16 | SS| 285 | 30.0 5-5-6 15 |
17 |ss]| 30.0 | 315 6-7-8 15 30 —
18 | SS| 315 | 33.0 4-6-9 15 |
19 | SS| 33.0 | 345 5-5-8 1.3 ]
20 |SS| 345 | 36.0 3-6-9 15

35 —
21 [ss| 360 | 375 3-3-6 15 ]
22 |SS| 375 | 39.0 3-3-5 15 |
23 [SS| 39.0 | 405 3-4-6 15 ]

40 —
24 | SS| 405 | 42.0 4-4-6 15 |
25 [SS| 420 | 435 2-4-4 15 ]
26 | SS| 435 | 45.0 3-3-3 15 |
27 |ss| 450 | 465 1-2-2 1.4 45

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 006 DATE 7/23/15 SHEET 3 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 711/97 BORING FINISH _7/8/97
wel w SAMPLE STANDARD _,IE ROD| pepth 0 | 4,
D DEPTH PENETRATION 275U N Eglo SOIL / ROCK - DRILLER'S
= = (@] Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl o — FEET |G
FROM TO | BLOWS/6" @
28 | SS| 465 | 48.0 2-3-4 15 |
29 |SS| 480 | 495 3-3-4 15 ]
30 |SS| 495 | 51.0 1-2-3 15
50 — N7
7y
31 [SS| 510 | 525 3-4-4 15 ]
32 |SS| 525 | 54.0 1-1-2 15 | 52.5 Wet.
53.2 Wet zone.
33 [SS| 540 | 555 2-3-4 15 ]
55 —
34 |SS| 555 | 57.0 2-3-3 15 |
35 [SS| 570 | 585 1-3-3 15 ]
36 |SS| 58.5 | 60.0 3-3-4 1.56 |
37 [ss| 600 | 615 3-4-4 15 60
38 [SS| 615 | 63.0 1-2-4 15 |
62.2 Wet at 62.2-63.0
39 [SS| 63.0 | 645 3-4-5 15 ]
40 | SS| 64.5 | 66.0 3-3-3 15
65 —
41|SS| 66.0 | 675 3-3-4 15 ] 66 Wet .2" zone.
42 |SS| 675 | 69.0 3-4-4 15 |
43 |SS| 69.0 | 705 3-4-4 15 ] 3/
70 — O
44 | SS| 705 | 720 1-4-4 15 |
Continued Next Page




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 006 DATE 7/23/15 SHEET 4 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 7/1/97 BORING FINISH 7/8/97
wel w SAMPLE STANDARD _,IE RQD| peprH o | 4,
4l 2 DEPTH PENETRATION 25Ul N &g o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
Bz b —u FEET |O
FROM TO BLOWS /6" @
45[8s| 720 | 735 1-3-4 15
46 |SS| 735 | 75.0 4-4-5 1.5 | 73.6 Top of seal.
47 |ss| 750 | 765 445 15 75
48 | SS| 76,5 | 78.0 4-4-5 15 |
o} |2} 77.0 Top of sand.
49 |ss| 780 | 795 2.33 15 i o
i °+178.5 Wet sand.
50 |SS| 795 | 81.0 2-5-9 15 B j: 79.5 Water in sand
80 | base (80.8-81.0)
°t |2t water added to
51|SS| 81.0 | 825 11-11-11 15 ] oo, augers.
°.-°-181.1 Top of screen.
52 | SS| 825 | 84.0 9-11-11 9 |
53 |SS| 84.0 | 855 12-12-12 15 ]
85 —
54 | SS | 855 | 87.0 8-10-15 1.2 |
55 [SS| 87.0 | 885 7-14-7 1.2 ]
56 | SS | 88.5 | 90.0 7-7-10 1.2 |
57 [ss| 900 | 915 12-21-17 15 90 — Total of 250 gallon of
: -| water added to bore
7 z:*z: hole.
58 |SS| 915 | 93.0 7-14-14 1.2 | |-:191.1 Bottom of
f °e| |°o]screen.
59 | SS| 93.0 | 945 | 16-29-50/.2 | 1.1 ]
N 93.7 Bottom of sand.
95 —

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 008 DATE 7/23/15 SHEET 1 OF 2
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 7/14/97 BORING FINISH _7/22/97
COORDINATES N 718,915.8 E 1,736,153.5 PIEZOMETER TYPE WELLTYPE OW
GROUND ELEVATION SYSTEM _ Napzr " HGT. RISER ABOVE GROUND _ 2.10 DA 2
Water Level, ft |V 13.8 ) 4 N4 DEPTH TO TOP OF WELL SCREEN _ 23.8 BOTTOM 33.8
TIVE WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 7-21-97 FIELD PARTY _ MCR-WEB RG _BK-81
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 »
gHl 7 DEPTH PENETRATION |§5'J>J N Tol o SOIL / ROCK = DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
- —] CL | ORGANIC MATERIAL. GRASS, WEEDS
- ROOT ZONE IN SILTY CLAY AND CLAYEY
T SILT
11SS| 19 34 4-3-2 7 b —] CL | MODERATE BROWN 5YR 4/4 SILTY CLAY
1 90% clay, 10% silt, dry, some organics, roots
1— ] zone, no contamination.
5——1
2 1ssS| 69 8.4 4-2-3 15 + MODERATE BROWN 5YR 4/4 TO YELLOW
] ORANGE 10YR 6/6 SILTY CLAY 90% clay, 10
41— % silt, grading to no silt and yellow color at base,
|— 1 mica, dry to top moist at bottom , purged water, no
i visible contamination.
10
3 |SS| 119 | 134 4-3-2 14 - —] CL | MODERATE BROWN-DARK YELLOW
T T sm ORANGE 5YR 4/4 TO 10YR 6/6 SILTY CLAY
b From above grading into SM at 12.6.
MODERATE BROWN 5YR 3/4 CLAYEY SAND N/
71 70% sand, 30% clay, sand is v-fine grain quartz,
moist no contamination.
15
| 16.0 Top of seal.
4 1SS| 169 | 184 2.2.1 1.2 T MODERATE YELLOW BROWN 10YR 5/4
CLAYEY/SILT SAND 80% sand, 20% clay,
N moist,sand is v-fine grain, quartz, mica flakes, no
visible contamination.
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :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 ROGERS
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 008 DATE 7/23/15 SHEET 2 OF 2
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 7/14/97 BORING FINISH _7/22/97
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 »
gHl 7 DEPTH PENETRATION ,‘EGg N Tol o SOIL / ROCK = DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
s MODERATE YELLOW BROWN 10YR 5/4
:7' ) : CLAYEY/SILTY SAND 80% sand, 20% clay, “:| [/ 21.4 Top of sand.
5 1ss| 219 | 234 1-1-1 15 10 sand is v-flne grain, quartz'wnh :some sﬂ?y.and o e
clay, sand is wet and contains mica, no visible
i contamination.
SR f"*iz 23.8 Top of screen.
25 —
6 |ss| 269 | 284 112 15 44 MODERATE YELLOW BROWN 10YR 5/4 - Wet.
e SILTY/CLAYEY SAND 80%sand, 20% clay/silt .
- grading to 90% sand, 10% silt at base, fine sand
: at bottom of spoon, quartz, mica(minor) no visible
] contamination.
30 —
7 |ss| 319 | 334 3-1-2 1.3 71 MODERATE BROWN SYR 4/4 SILTY SAND | 31.9 Grain sized
T 95% sand, 5% silt, sand is fine grading to medium : analysis.
£ at 32.3', quartz, f's par, mica flakes, wet, no visible o
8 |Ss| 334 | 349 2:2-4 11 contamination. :
) ’ e ) Lo MODERATE BROWN 5YR 4/4 SILTY SAND 87 33.8 Bottomn of
N 95%sand, 5% silt, sand is fine to medium grain, sol e scnieen
quartz, subrounded, wet, no contamination, then ~ |°s| |°¢ :
fine sand and clay at base. 34.9 Bottom of sand.

39.9 Added water to
augers.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 009 DATE 7/23/15 SHEET 1 O©OF 3
PROJECT EPRI GROUND WATER STUDY BORING START 7/15/97 BORING FINISH 7/15/97
COORDINATES N 718,328.2 E 1,736,320.9 PIEZOMETER TYPE WELL TYPE OW
GROUND ELEVATION  575.0 SYSTEM  NADzr e "= HGT. RISER ABOVE GROUND  1.57 DIA 2
Water Level, t | 25.6 v N4 DEPTH TO TOP OF WELL SCREEN ~ 42.3 BOTTOM 52.3
TIVE WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 7-17-97 FIELD PARTY _ MCR-WEB-JCM RG _BK-81
wel w SAMPLE STANDARD _,IE RQD| peptH (O o
Fu DEPTH PENETRATION |<_<5'J>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 9N -y FEET |O
FROM TO BLOWS /6" 4
AL ASH
S
BN
1/8s| 19 | 34 4-4-4 1.5 44 FLY ASH With coal stringers, some
5o clay,interbedded, dry, compact.
i
144
i
4L
57@¢
44
T80
2 /ss| 69 | 84 8-7-5 15 1L 4
" — 1 CL | MODERATE YELLOW BROWN 10YR 5/4
Eali SILTY SAND 95% sand, 5% silt, sand medium
[ grain with quartz grading into CL SILTY CLAY
] DARK GRAY N3, v-fine grain, stiff, 90% , clay,
=] 10% silt moist, no combinations.
10 —:::
3 18S| 11.9 13.4 2.2.3 1.4 **:* MODERATE YELLOW 10YR 5/4 BROWN
:—: SILTY SAND 95% sand, 5% silt, sand is
J4— medium to fine grades into CL SILTY CLAY
B DARK GRAY N3, v-fine grain with some silty,
= 90% clay, 10% silt, moist, moderately stiff, no
il contamination.
15 —
4 1SS| 169 | 184 2.2.2 15 1— 1 MODERATE YELLOW BROWN 10YR 5/4
] SILTY CLAY 90% clay, 10% silt, very stiff, wet,
::— no visible contamination, trace of black organics.
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :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 ROGERS
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 009 DATE 7/23/15 SHEET 2 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 7/15/97 BORING FINISH _7/15/97
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK - DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
5 |ss| 219 | 234 2.1 15 11— MODERATE YELL OW BROWN 10YR 5/4
- — SILTY CLAY 70% clay, 30% silty/sand, fine to 22.4 Sandy zone.
-~ medium grain at bottom, wet, no contamination,
— 1 clay is little stiff.
25 || |
(R Vg
7777 /7
6 |SS| 269 | 284 1-2-2 15 +— — DARK GRAY N3 SILTY CLAY 90% clay, 10%
1 silt, very stiff, moist.
30 —
7 1ss| 319 | 334 1-2-1 15 11— ] DARK GRAY N3 SILTY CLAY 70% clay 30%
|— ] silt, fine sand, wet throughout, sand v-fine grain
41 with interbedded in section, no visible
- contamination.
35— 34.8 Top of seal.
8 |ss| 369 | 384 111 15 11— DARK GRAY N3 SILTY CLAY 90% clay, 10%
- — silt, moist, clay is v-stiff, trace of black organic
-1 material.
;:* 2| 1:+138.5 Top of sand.
40 —— |
7::: -:141.9-43.9 Shelby tube
— -1 800 PSi, 20 sec.,
9 |SS| 429 | 444 8-17-27 1.5 GM | MEDIUM DARK GRAY N4 SILTY GRAVEL 60% °| 42.3 Top of screen.
gravel, 40% sand/silty, gravel subrounded, quartz,
quartzite wet, no contamination.

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 009 DATE 7/23/15 SHEET 3 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 7/15/97 BORING FINISH _7/15/97
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK - DRILLER'S
= = o u
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
N =
. °
10 | SS| 46.9 | 484 15-15-10 15 7 MEDIUM DARK GRAY N4 60% gravel, 40% .|46.9-48.4 Grain size
o sand/silt, gravel is quartz, subrounded, sand is °| analysis.
» fine to coarse, wet, quartzite, wet, no
contamiantion.
75
-
50 — %y
»
|-
"
111s8S| 51.9 | 534 10-15-20 15 *.. MEDIUM DARK GRAY N4 SILTY SANDY o
¢ ) GRAVEL 60% gravel, 40% sand/silt, gravel is -»152.3 Bottom of
,.’ subrounded, quartzite, quartzite, other rock, sand :ﬁ screen.

medium to coarse, with silt, quartz subrounded,
wet, no contamination.

54.5 Bottom of sand.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 011 DATE 7/23/15 SHEET 1 O©F 3
PROJECT EPRI GROUND WATER STUDY BORING START 7/22/97 BORING FINISH 7/23/97
COORDINATES N 717,666.4 E 1,736,450.7 PIEZOMETER TYPE WELL TYPE OW
GROUND ELEVATION SYSTEM _ Nabzr "9 HGT. RISER ABOVE GROUND _ 2.39 DA 2
Water Level ft | 32.0 v N4 DEPTH TO TOP OF WELL SCREEN _ 36.3 BOTTOM 46.3
TIME WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 7-24-97 FIELD PARTY _ MCR-WEB RIG BK-81
wel w SAMPLE STANDARD _,IE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION |<_<5'J>J N To o SOIL / ROCK - DRILLER'S
S S o u
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 9N - FEET |O
FROM TO BLOWS /6" o
=——= ML | GRASS, OM.ML, SILT. GRAYISH ORANGE
10YR 7/4 Dry.
1]ss| 15 | 3.0 6-8-8 8 =
14 £ MEDIUM DARK GRAY N4 ASH V-fine grain,
B dry, no contamination, ash is very dusty, coarse,
1AL bottom ash 1.8-2.4
oy ok
44
i
4L
551
4500 g
2 1ss| 65 | 80 7.7-10 13 .if A MEDIUM DARK GRAY N4 ASH V-fine-fine
*4 sandy texture, dry at top moist at base.
i ol
i
144
i
10 74 o o
N
|44
i ol |
3 1ss| 115 | 130 5.3-5 14 402 DARK GRAY N4 ASH/BOTTOM ASH V-fine RN
.50 sand texture, dry throughout with thin coal layers, -] |°
AL no contamination.
4504
44
i
44
iy
15 4.
i
44
4 |ss| 165 | 180 4.5-10 15 L T SAME AS ABOVE 16.5-17.0
T MODERATE YELLOW BROWN 10YR 5/4
- — SILTY CLAY Clay is moderately stiff with silt and
T fine sand, interbedded, moist, no contaminate.
TYPE OF CASING USED Continued Next Page
| NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié‘%? :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 ROGER
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 011 DATE 7/23/15 SHEET 2 OF 3
PROJECT EPRI GROUND WATER STUDY BORING START 7/22/97 BORING FINISH 7/23/97
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION ,‘EGg N Tol o SOIL / ROCK = DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz 9 - FEET |O
FROM TO BLOWS /6" x
5 |SS| 215 | 23.0 5-5-5 1.5 74 BROWNISH GRAY 5YR 4/1 BOTTOM ASH
,/Z>' ,/ﬁ Fine sand texture, moist, includes coal, no
4L contamination.
164 o e
44
,,/&’ A
44
LB SN
254
o
6 |SS| 26.5 | 28.0 3-2-5 1.5 5 A4 MEDIUM DARK GRAY N4 BOTTOM ASH
] x L V-fine to fine sand texture, some cinders, wet, no
’,4 - visible contamination.
5 4 28.2 Top of seal.
A4
.50
30 — &1
A4
4.5
-
7 |SS| 315 | 33.0 3-2-2 1.5 > GM | MODERATE YELLOW BROWN 10YR 5/4
» SILTY SAND 90% sand, 10% silty, and clay, <Her
wet, sand fine grain, quartz, no contamination. .
AL
»
| 0 °134.0 Top of sand.
»
35 -
M
> :
- .
8 |ss!| 365 38.0 4-2-2 192 7. ) SAME AS ABOVE : 36.3 Top of screen.
»
-
,QO
»
-
M
.
40 o
M
4 .
- .
9 |ss| 415 | 43.0 4-2-2 1.3 ® MODERATE YELLOW BROWN 10YR 5/4 -141.5-43.0 Grain size
L CLAYEY SAND 70% sand, 30% clay, sand fine * analysis.
.c to medium grain, quartz, subrounded, wet, no
-® ) visible contamination.
»
- -
M
—»
45 i H

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 011 DATE 7/23/15 SHEET 3 OF 3
PROJECT EPRI GROUND WATER STUDY BORING START 7/22/97 BORING FINISH 7/23/97
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION ,‘EGg N Tol o SOIL / ROCK = DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz 9 - FEET |O
FROM TO BLOWS /6" x
10 |ss| 465 | 480 8-11-12 15 CL DARK YELLOW ORANGE 10YR 6/6 SILTY -2/ 46.3 Bottom of
CLAY 90% clay, 10% silt, wet. .c| Screen.
MODERATE BROWN 5YR 4/4 SILTY SAND
80% sand, 20% silt/clay, sand medium to coarse
grain with some gravel, subrounded, wet.
50.0 Bottom of sand.
111ss!| 515 53.0 12-14-14 15 YELLOW BROWN 10YR 5/4 SILTY SAND 90%
sand, 10% silt, sand medium grain, quartz, wet
grading into GM.
MODERATE YELLOW BROWN SANDY
GRAVEL 70% gravel, 30% sand/silt, gravel
subrounded, granite, quartzite, sand medium to
fine grain, wet, no contamination.
12 1SS | 565 | 58.0 9-7-6 1.2 MODERATE YELLOW BROWN 10YR 5/4

SANDY/SILTY GRAVEL 80% gravel, 20% sand
/silt, minor clay, gravel is subrounded, quartz,

granite, quartzite, sand medium to fine quartz,
wet, no contamination.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 012 DATE 7/23/15 SHEET 1 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 7/23/97 BORING FINISH _7/29/97
COORDINATES N 718,753.1 E 1,737,045.5 PIEZOMETER TYPE WELL TYPE OW
GROUND ELEVATION _ 580.0 SYSTEM  Nabzr < "9 HGT. RISER ABOVE GROUND _ 2.02 DIA 2
Water Level ft | 38.8 v N4 DEPTH TO TOP OF WELL SCREEN _ 62.3 BOTTOM 72.3
TIVE WELL DEVELOPMENT _ YES BACKFILL _QUICK GROUT
DATE 7-30-97 FIELD PARTY _ MCR-WEB RG _BK-81
wel w SAMPLE STANDARD JIE RQD| peptv |0 | 4,
U 7 DEPTH PENETRATION 24 Tol o SOIL / ROCK - DRILLER'S
=3 = INFEET | RESISTANCE [52Q IN 29| o |
<5 < PHiol % x| 3 IDENTIFICATION = NOTES
Dzl D - FEET |O
FROM TO BLOWS /6" 4
)
S
Sy
.
118S| 30 | 45 3-2-2 15 MEDIUM DARK GRAY TO GRAY N3-N4
BOTTOM ASH Ash dust, some interbedde, dry,
N top of spoon. MODERATE YELLOW BROWN
5 —
2 |ss| 80 | 95 3-3-4 15 ]
10 —
3 |SS| 130 | 145 1-2-2 15 ]
15 —
4 |SS| 18.0 | 195 2-3-3 15 ]
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :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 ROGERS
AIR HAMMER 8"




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 012 DATE 7/23/15 SHEET 2 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 7/23/97 BORING FINISH _7/29/97
wel w SAMPLE STANDARD JIE ROD| pepth 0 | 4,
D DEPTH PENETRATION 275U N Eglo SOIL / ROCK - DRILLER'S
= = (@] Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl o — FEET |G
FROM TO | BLOWS/6" @

5 |SS| 230 | 245 233 15 ]

25 —
6 |SS| 280 | 295 3-3-4 15 ]

30 —
7 |SS| 330 | 345 2-2-3 15 ]

35 —
8 |SS| 380 | 395 2-2-2 15 ] |

\Wif
7 7 Spoon wet.

40 —|
9 |SS| 430 | 445 2-2-2 15 ]

45 —

45.5 Water on rods.
Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

PROJECT _ EPRI GROUND WATER STUDY

BORING NO. 012

DATE 7/23/15

BORING START 7/23/97

SHEET 3 OF 4

BORING FINISH _7/29/97

Wl w SAMPLE STANDARD IE RQD| pepTH |O
gHl 7 DEPTH PENETRATION EG';J N E 0] 8 SOIL / ROCK - DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
hZ| B - FEET (O
FROM TO BLOWS /6" o
10 | SS | 48.0 | 49.5 2-3-3 1.5 |
50 —
11 |SS| 53.0 | 545 22-24-29 1.3 |
55
57.4 Top of seal.
12 | SS| 58.0 | 59.5 17-15-19 1.1 |
60 —
Z: 61.4 Top of sand.
62.3 Top of screen.
13 |SS| 63.0 | 64.5 10-16-22 1.1 |
65 —
14 | SS | 68.0 | 69.5 3-3-5 1.5 | *,| 68.0-69.5 Grain size
-*tanalysis.
70
Continued Next Page




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 012 DATE 7/23/15 SHEET 4 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 7/23/97 BORING FINISH _7/29/97
wel w SAMPLE STANDARD _‘IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_<5'J>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O
FROM TO BLOWS /6" 74
°| |:+172.3 Bottom of

- °.| |°-]screen.
15 |SS | 73.0 | 745 50/.3 3 o |

N 73.9 Bottom of sand.

75—

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. MW-015 DATE 7/23/15 SHEET 1 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 12/6/01 BORING FINISH 12/11/01
COORDINATES N 719,504.2 E 1,736,239.5 PIEZOMETER TYPE SS WELLTYPE OW
GROUND ELEVATION _ 599.9 SYSTEM _ Nabzr "9 HGT. RISER ABOVE GROUND _ 1.73 DA 2
Water Level, ft | 22.6 v N4 DEPTH TO TOP OF WELL SCREEN _ 78.2 BOTTOM 87.2
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE 12/10/01 FIELD PARTY _ MCR-REB RG _BK-81
wel w SAMPLE STANDARD JIE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |O
FROM TO BLOWS /6" o
Grounding
procedures not in use
] on this boring.
This boring used to
1/8S| 19 | 34 6-7-8 15 RraRy. BOTTOM ASH collect soil samples to
K Dry determine where to
4 set well.
iy Potable water for
s drilling from old C E
e Lab site. Flushed
4 lines for approx. 1 hr
5 4z LOOSE 5B 7/1 LIGHT BLUISH GRAY FLY ASH before using.
B Dry; 0.2' moist area @ 18.0'
{42
LN
2 ss| 69 | 84 2-3-3 1.5 N
i
144
B
AL
s
10 — & 4
A4
4500
44
s
3 |SS| 119 | 134 2-2-2 15 A
s
o
i
15 —4 <
5 i
44
R
44
4 |SS| 169 | 184 2-2-2 15 164
AL
Ry
44
150
44
i
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
23 g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _MCR
AIR HAMMER 8"




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. MW-015 DATE 7/23/15 SHEET 2 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 12/6/01 BORING FINISH _12/11/01
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 »
Fu 4 DEPTH PENETRATION g4 T SOIL / ROCK = DRILLER'S
s2 < 03 N 28 9 o
5| 3 | INFEET | RESISTANCE OfFio o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
L
Ry
5 |SS| 219 | 234 2-3-3 1.5 74 LOOSE 5B 7/1 LIGHT BLUISH GRAY FLY ASH v
LD Moist throughout, some areas larger grain size L \
14 £ than others SWL @22.6 on
‘KA 12/10/01. This is
4 about 80 hrs since
Tx A bore hole was
A disturbed; HSA's to
25 5 51.9'. Water coming
AL from saturated fly ash
158 from 6.0 to 43.4'
6 |SS| 269 | 284 1-1-2 1.5 ’4 LOOSE 5B 7/1 LIGHT BLUISH GRAY FLY ASH
L Wet
Ay
144
iy
A4
30 4~ 4
4
84
A4
7 |SS| 319 | 334 2-2-3 1.5 74 LOOSE 5B 7/1 LIGHT BLUISH GRAY FLY ASH
,'b’ ’.ﬁ Moist in some areas, wet in others
B
L
Py
35 e
44
e
A4
8 |SS| 36.9 | 384 1-1-1 1.5 ’4 LOOSE 5B 7/1 LIGHT BLUISH GRAY FLY ASH
oy Wet
i
Ry
A
40 75 4
A4
164
44
9 |SS| 419 | 434 0-0-0 1.5 74 VERY LOOSE 5B 5/1 MEDIUM BLUISH GRAY Weight of hammer
B FLY ASH pushed spoon.
14 L Saturated, very fine
oy
144
oy
e
45 Ry
44

Continued Next Page
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JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

PROJECT _ EPRI GROUND WATER STUDY

BORING NO. MW-015
BORING START 12/6/01

DATE 7/23/15

SHEET 3 OF 4

BORING FINISH 12/11/01

weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK - DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
o
10 | SS| 469 | 484 3-4-6 1.5 = STIFF 10YR 5/4 MODERATE YELLOWISH
BROWN CLAYEY SILT
T 1.5 tsf, moist
50 —
11 18S| 519 | 534 3-4-5 1.4 | Started adding drill
mud to inside of
b HSA's to prevent
heaving sand @ 51.9'
55
12 |SS| 56.9 | 584 2-3-3 1.5 ] MEDIUM STIFF 10YR 5/4 MODERATE
YELLOWISH BROWN CLAYEY SILT
T 1.0 tsf, moist
60 —
13 18SS| 619 | 634 2-2-2 1.5 ] MEDIUM STIFF N5 MEDIUM GRAY CLAYEY
SILT
T 1.0 tsf, moist
65
14 |SS| 66.9 | 68.4 2-2-2 1.5 |
70 —

Continued Next Page
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JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

BORING NO. MW-015

DATE 7/23/15

SHEET 4

OF 4

PROJECT _ EPRI GROUND WATER STUDY BORING START _ 12/6/01 BORING FINISH _12/11/01
wel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
o & DEPTH PENETRATION ,‘EGU>J N T 8 O SOIL / ROCK a DRILLER'S
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
1518S| 719 | 734 2-3-3 1.5 LOOSE BROWN & GRAY FINE GRAIN SAND
Wet
16 |SS| 769 | 783 19-39-50/.4 1.3 VERY DENSE 10YR 5/4 MODERATE Gravely area @
YELLOWISH BROWN MEDIUM to COARSE 77.0-88.4' (set well)
GRAIN SAND
With little gravel
17 |SS| 819 | 834 30-37-21 1.5 VERY DENSE 10YR 6/6 DARK YELLOWISH
ORANGE MEDIUM to COARSE GRAIN SAND
With little gravel
18 |SS| 869 | 884 11-12-12 1.5 MEDIUM DENSE N5 MEDIUM GRAY MEDIUM
. to COARSE GRAIN SAND
e With trace gravel, wet
19 |SS| 919 | 934 15-16-17 1.5 DENSE N5 MEDIUM GRAY MEDIUM to
COARSE GRAIN SAND
Wet
20 |SS| 943 | 945 50/.2 0.2 N7 LIGHT GRAY SANDSTONE St )
opped boring at
auger and spoon
refusal @ 94.5' on
12/11/01.
Tremie grouted from
94.5' to grade using
approx. 150 gallons of
quick grout.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. MW-16 DATE 7/23/15 SHEET 1 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/17/08 BORING FINISH 6/18/08
COORDINATES N 721,431.5 E1,732,814.2 PIEZOMETER TYPE _ N/A WELL TYPE OW
GROUND ELEVATION _ 586.8 SYSTEM  Nabzr < "9 HGT. RISER ABOVE GROUND _ 1.787 2
Water Level, ft |/ v N4 DEPTH TO TOP OF WELL SCREEN _ 67.5 BOTTOM 77.5
TIME WELL DEVELOPMENT _ Yes/ReclaimerBAcKFILL _Quick Grout
DATE FIELD PARTY _ MCR/ZLR D-120
wel w SAMPLE STANDARD JIE RQD| peptv |0 | 4,
U 7 DEPTH PENETRATION |<_(5IJ>J N Tol o SOIL / ROCK - DRILLER'S
= = (@] Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
Dzl D - FEET |O
FROM TO BLOWS /6" 4
GROUNDING
PROCEDURES IN
7 USE ON THIS
BORING; DIGGING
- PERMIT IN HAND;
NO SPT TAKEN @
i 1.7' BECAUSE OF
POSSIBLE
i UNDERGROUNDS -
CUTTINGS SHOW
MOIST SILTY CLAY
5 —
1 |SPT| 6.7 | 82 3-3-6 15 M STIFF 10YR 6/6 DARK YELLOWISH ORANGE
- — SILTY CLAY
I tsf 2.75, moist
10 — —
2 [SPT| 11.7 | 13.2 1-1-3 15 = SOFT 5YR 5/6 LIGHT BROWN CLAYEY SILT
= tsf 0.5, very moist
156 —=—
3 [SPT| 16.7 | 18.2 10-13-15 1.2 i 5YR 5/6 LIGHT BROWN FINE to MEDIUM
SAND
| w/trace of fine gravel, moist
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
: HW CASING ADVANCER 4 WELL TYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NW CASING 3"
SW CASING 6" RECORDER
AIR HAMMER 8"




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. MW-16 DATE 7/23/15 SHEET 2 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/17/08 BORING FINISH 6/18/08
weel w SAMPLE STANDARD _,IE RQD| pepTH |0 "
Ful S DEPTH PENETRATION |<_<5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o i FEET |O
FROM TO BLOWS /6" ©
4 |SPT| 21.7 | 23.2 8-10-13 1.1 4
25 —
5 |SPT| 26.7 | 28.2 5-8-13 1.2 MEDIUM DENSE 10YR 5/4 MODERATE
YELLOWISH BROWN COARSE SAND
w/trace of fine gravel, moist
6 |SPT| 31.7 | 33.2 6-8-12 8 MEDIUM DENSE 5YR 6/4 LIGHT BROWN
COARSE SAND
w/some coarse gravel, moist
o%e”s SWL = 36.4'
7 |SPT| 36.7 | 38.2 1-3-6 1.2 4 LOOSE 10YR 4/2 DARK YELLOWISH BROWN 06/18/08 w/ HSA'S
e SAND @36.7 14 hr
4o medium moist to wet READING
o WATER ON SPOON
i @ 37.5'; STARTED
INDUCING WEAK
40 DRILLING MUD TO
0— INSIDE OF AUGERS
o TO PREVENT
1 HEAVING SANDS
8 |SPT| 41.7 | 43.2 3-4-5 1.2 4 LOOSE 5 YR 4/4 MODERATE BROWN
L MEDIUM SAND
| w/trace of coarse gravel, wet
45 — : r

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

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

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. MW-16 DATE 7/23/15 SHEET 3 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/17/08 BORING FINISH _6/18/08
weel w SAMPLE STANDARD _,IE RQD| pepTH |0 "
Ful S DEPTH PENETRATION |<_(5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o i FEET |O
FROM TO BLOWS /6" ©
9 |SPT| 46.7 | 48.2 3-3-3 15 i LOOSE 5YR 4/4 MODERATE BROWN
MEDIUM GRAIN SAND
| w/trace of fine gravel, wet
50 .-
10 |SPT| 51.7 | 53.2 2-3-5 1.4 i LOOSE 5YR 4/4 MODERATE BROWN
MEDIUM GRAIN SAND
| w/trace of fine gravel, wet
55 —|. : -
11 |SPT| 56.7 | 58.2 6-10-15 15 el MEDIUM DENSE 5YR 3/4 MODERATE
BROWN COARSE GRAIN SAND
Jeaeies wet
12 |SPT| 61.7 | 63.2 4-7-12 15 - MEDIUM DENSE 10YR 5/4 MODERATE
YELLOWISH BROWN MEDIUM GRAIN SAND
B wet
65 —
13 |SPT| 66.7 | 68.2 6-12-15 15 i MEDIUM DENSE 5YR 5/2 PALE BROWN
MEDIUM to COARSE GRAIN SAND
B wet
70— -

Continued Next Page
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JOB NUMBER

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

COMPANY

PROJECT _ EPRI GROUND WATER STUDY

BORING NO. MW-16
BORING START 6/17/08

DATE 7/23/15

SHEET 4 OF 4

BORING FINISH _6/18/08

Ll W | SAMPLE STANDARD | _ 2IRD| pepry o |
T DEPTH | PENETRATION 254 N Eglo SOIL / ROCK - DRILLER'S
= = (@] Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz| b i FEET |©
FROM TO | BLOWS/6" @
14 |SPT| 717 | 732 10-15-17 1.0 MEDIUM DENSE 10YR 6/2 PALE YELLOWISH
BROWN FINE SAND and FINE GRAVEL
| wet
75 —
15 |SPT| 76.7 | 78.2 15-18-25 1.3 ] DENSE N5 MEDIUM GRAY COARSE SAND
w/some coarse gravel, wet
80 -
16 |SPT| 81.7 | 82.0 50/3 2 N6 MEDIUM LIGHT GRAY WEATHERED
COARSE GRAIN SANDSTONE STOPPED BORING
@ 82.0'; INSTALLED
2" MONITORING
WELL




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-01 DATE 7/23/15 SHEET 1 oF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 6/14/96 BORING FINISH _6/20/96
COORDINATES N 717,700.5 E 1,735,921.2 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 592.7 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level ft | 27.9 v N4 DEPTH TO TOP OF WELL SCREEN __ BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE 6-20-96 FIELD PARTY _ MCR-WEB RG _BK-81
wel w SAMPLE STANDARD JIE RQD| peptv |0 | 4,
U 7 DEPTH PENETRATION 24 N Qo SOIL / ROCK - DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz| O - FEET |O
FROM TO | BLOWS/6" 7
00 | 15 ROAD BASE
2 |SS| 30 | 45 11-10-7 1.5
2.4 SW | BLACK BOTTOM ASH Moist.
3 1ss| 50 6.5 8-9-11 1.3 5 :E YELLOWISH ORANGE GRAVELLY SAND Dry
. to moist, 3/4" max size.
4 |Ss| 85 | 100 10-25-30 1.2 4-Z BLACK BOTTOM ASH Moist.
i
4
10 - & 4
A4
500
4
5 |S8S| 117 | 132 11-12-16 1.5 = DARK BROWN SANDY SILT Moist, v-fine grain
sand.
6 | SS| 167 | 182 7-7-11 1.5 BLACK BOTTOM ASH Dry.
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
23 g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ WEB
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-01 DATE 7/23/15 SHEET 2 OF 3
PROJECT EPRI GROUND WATER STUDY BORING START 6/14/96 BORING FINISH 6/20/96
weel w SAMPLE STANDARD _,IE RAD| peprH o | o,
Ful S DEPTH PENETRATION |<_<5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wzl o - FEET |O
FROM TO BLOWS /6" 2
i
a2
A o
7 8s| 217 | 232 7-3-2 1.5 a2 Moist this area
i
a4
S
i
A4
25 5 4
44
5
8 1SS | 26.7 28.2 1-1-1 15 7./5 .,f Saturated this area
44
B AVA
a2 Y,
5o
{4z
L0
A<
30 oy
144
i
44
9 [SS| 31.7 | 332 1-2-2 15 4R
NS
- —1CL| GREENISH BROWN SANDY CLAY Saturated,
i low plasticity.
35—}
10 |SS| 36.7 | 38.2 3-2-2 1.2 4~ —{CL| MULTI-COLORED BROWN SANDY CLAY Wet
i to saturated, low plasticity, v-fine sand.
40 —_—
11| ST | 41.7 43.7 0 B Belive material to soft
to pickup in tube.
12 | ST | 43.7 | 457 0 -
45 —

Continued Next Page




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-01 DATE 7/23/15 SHEET 3 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/14/96 BORING FINISH 6/20/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O
FROM TO BLOWS /6" 74
50 —
13 |SS | 51.7 | 53.2 1-1-2 1.0 - —1CL| DARK GRAY SANDY CLAY Saturated, v-fine

sand.

Stopped boring at
53.2' grouted from
53.2 to grade with
approximately 60
gallons of quick grout.

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-02 DATE 7/23/15 SHEET 1 oF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/13/96 BORING FINISH _6/13/96
COORDINATES N 718,158.5 E 1,736,270.7 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 594.6 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND
Water Level, ft |/ v N4 DEPTH TO TOP OF WELL SCREEN BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE FIELD PARTY _ MCR-WEB BK-81
wel w SAMPLE STANDARD _,IE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |©
FROM TO BLOWS / 6" 2
1]ss| 00 | 15 10-12-13 1.2 4L GRAY BOTTOM ASH Dry, with 2 to 3" of sandy
L0 clay.
BN
i
44
2 |Ss| 30 | 45 10-13-13 15 K GRAY BOTTOM ASH Dry.
5
3 |SS| 50 | 65 9-8-7 1.3 5 - 1 CL | LIGHT BROWN CLAY Dry, medium to high
i plasticity.
4 |SS| 85 | 100 16-16-12 1.1 ?7, GP | DARK BROWN SAND AND GRAVEL Dry, 3/4"
» max size, rounded with some fines.
*®,
*
»
[ 4
»
5 |SS| 119 | 13.4 8-10-8 1.4 S
4
[ 4
»
[ 4
»
[ 4
6 1SS| 169 | 184 6-11-9 1.3 .. DARK BROWN SAND AND GRAVEL Moist,
® quartz, 1/2" max size, rounded with some fines.
»
[ 4
»
[ 4
-
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
23 g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER ~WEB
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-02 DATE 7/23/15 SHEET 2 OF 3
PROJECT EPRI GROUND WATER STUDY BORING START 6/13/96 BORING FINISH 6/13/96
Wl w SAMPLE STANDARD _,IE RQD DEPTH |O *
N H-ﬂ on DEPTH PENETRATION .<_‘G”>J N E ol o SOIL / ROCK = DRILLER'S
s = o) w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl o -y FEET |O
FROM TO BLOWS /6" x
7 1ss| 219 23.4 7-7-7 1.3 DARK BROWN SAND AND GRAVEL
Saturated, rounded, 1" max size, quartz with some
fines.

8 |SS| 26.9 28.4 1-1-2 1.5 DARK GRAY FLY ASH Saturated.

9 |SS| 319 33.4 1-1-1 1.5

10 | SS| 36.9 38.4 1-1-1 1.5

11 | SS| 419 43.4 4-4-6 1.3 _— - -

— — CL | DARK GRAY CLAY Wet, medium to high
Nl plasticity, trace of organic material.
12| ST| 439 | 459 1.0 T
45 -

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 96-02 DATE 7/23/15 SHEET 3 oOoF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/13/96 BORING FINISH 6/13/96
el w | SAVPLE STANDARD |  2/RQD| pepry o |
Zul 2 DEPTH PENETRATION 2754 N EQ o SOIL / ROCK - DRILLER'S
= = (@] Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz| & - FEET |©
FROM TO | BLOWS/6" 2
13| ST | 46.9 | 489 2.0 T—1
50
14 | SS| 51.9 | 53.4 3-3-4 15 1]
55 |
15 | SS| 56.9 | 58.4 1-3-4 15 7

Grouted hole from
58.4'" to grade with
approximately 75
gallons

of quick grout.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-03 DATE 7/23/15 SHEET 1 oF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/17/96 BORING FINISH _6/18/96
COORDINATES N 718,215.9 E 1,736,382.8 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 566.9 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level, ft | 22.2 v N4 DEPTH TO TOP OF WELL SCREEN __ BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE 6-18-96 FIELD PARTY _ MCR-WEB RG _BK-81
wel w SAMPLE STANDARD JIE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |©
FROM TO BLOWS / 6" 2
1 1SS| 0.0 1.5 1-2-4 1.3 o v GRAY FLY ASH Moist. Boring was grouted
o from grade to 60" w\
A 60 gallons of quick
o) grout
et
S o
,O} o
2 |SS| 30 | 45 6-5-4 1.5 4L GRAY BOTTOM ASH Moist.
5
142
sy
P
3 |SS| 50 | 65 3-2-2 1.5 5 X
L)
144
BN
44
gy
4 |SS| 85 | 100 4-6-6 1.5 BLACK COAL
LIGHT BROWN SANDY CLAY Dry to moist,
v-fine grain sand.
5 |SS| 11.7 | 13.2 4-3-3 1.5 .
|~ —] CL| DARKGRAY CLAY Wet, medium to hight
i plasticity, trace of grganic material.
15 —:::
6 |SS| 167 | 182 7-1-1 15 1=
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
23 g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ WEB
AIR HAMMER 8"




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-03 DATE 7/23/15 SHEET 2 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/17/96 BORING FINISH 6/18/96
wel w SAMPLE STANDARD _‘IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_<5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
hz| B =i FEET |O
FROM TO BLOWS /6" 74
7 |ST| 21.7 | 237 2.0 4] v
25 —— |
8 | SS| 267 | 282 1-1-1 15 ,:::
30 +— —
9 |sT| 317 | 337 20 -~
35—
10 | SS | 36.7 | 38.2 1-2-2 15 -~ | SP| DARK GRAY AND BROWN SILTY SAND \Wet
S to saturated, quartz, fine grain.
40—
11 |SS| 417 | 43.2 7-14-19 6 -4 'O GW| GRAY SAND AND GRAVEL Saturated, quartz,
(o 1/2" max size, rounded.
o
10
o O
.
18
o O
45 —
80
0

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

Continued Next Page




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-03 DATE 7/23/15 SHEET 3 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/17/96 BORING FINISH _6/18/96
wel w SAMPLE STANDARD JIE RQD| peprH o | 4,
T DEPTH PENETRATION [2EW T o SOIL / ROCK - DRILLER'S
s2 < 03 N 28 9 o
5| 3 | INFEET | RESISTANCE OfFio o g 2 IDENTIFICATION = NOTES
hz| & - FEET |O
FROM TO BLOWS /6" @
o O
12 |SS| 46.7 | 476 37-50/.4 9 70‘? Brown
O
o 0
-
80
150
A\
o
50 -9
<3
,80
o O
13 1SS | 51.7 53.2 18-19-20 15 P Same with 3/4" max size.
o
O
o 0
D 3
80
- o O
o
(o
D 3
1O,
9
14 | SS| 56.7 | 57.0 50/.3 3 £ = Brown
OO
150
<
80
o O
<J
15-+8S159:8—60.0 50/-2 2 60 —— LIGHT GRAY SANDSTONE Fine grain.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-04 DATE 7/23/15 SHEET 1 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 6/18/96 BORING FINISH _6/19/96
COORDINATES N 717,954.5 E 1,735,752.5 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 593.5 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level, ft |/ v N4 DEPTH TO TOP OF WELL SCREEN BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE FIELD PARTY _ MCR-WEB RG _BK-81
wel w SAMPLE STANDARD _,IE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
= = (@] w
E § 2 | INFEET | RESISTANCE o3 o g 2 IDENTIFICATION 2 NOTES
FROM TO BLOWS /6" o ©
0.0 Grouted boring from
ROAD BASE 88' to grade w\ 80
gallons of quick grout
and placed concrete
plug in road bed.
2 |SS| 30 | 45 11-12-13 1.3 7/, SC| DARK BROWN CLAYEY SAND Moist, trace of
% small gravel.
3 [S8S| 50 | 65 11-19-16 15 S ﬁf j SP | DARK BROWN GRAVELLY SAND Moist, 1/2"
o max size, rounded with fines.
4 |SS| 85 | 100 9-12-10 15 |
10—
5|SS| 116 | 131 | 1622117 | 15 oz BLACK BOTTOM ASH Moist with 1" layer of
L silty clay with slight plasticity.
44
A
A4
4500
44
15 =L 4
Ry
44
6 |Ss| 16.6 18.1 9-9-7 4 DARK BROWN, BLACK CLAYEY SAND Moist,
| some organic, may be older road base.
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
23 g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER ~WEB
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-04 DATE 7/23/15 SHEET 2 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 6/18/96 BORING FINISH 6/19/96
weel w SAMPLE STANDARD _,IE RAD| peprH o | o,
Ful S DEPTH PENETRATION |<_<5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl ® - FEET |O
FROM TO BLOWS /6" 2
7 |SS| 216 | 23.1 5-5-6 15 BLACK BOTTOM ASH Saturated.
BLACK FLY ASH Saturated.
25 —
8 |SS| 266 | 28.1 1-2-2 1.2
30
9 |SS| 31.6 | 33.1 1-1-1 15
35
10 | SS| 36.6 | 38.1 2-3-3 15 |~ —1CL| ORANGE AND LIGHT BROWN MOTTLED
~ SILTY CLAY Wet to saturated, medium to low
1— plasticity.
40 —|— |
11 1SS | 416 | 43.1 3-3-3 15 ;:— Same as sample with trace of organic material.
45 —:::

Continued Next Page
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AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-04 DATE 7/23/15 SHEET 3 O©OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 6/18/96 BORING FINISH _6/19/96
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 »
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK = DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
12 | ST | 46.6 | 48.6 2.0 1—1
50 <
13 |SS| 51.6 | 53.1 1-1-1 1.5 j—,i SC | GRAY AND BROWN CLAYEY SAND Wet to
/ saturated, v-fine grain sand, slight to non
i plasticity.
55—
14 | SS| 59.3 | 60.8 3-3-3 .8 ~|sP | DARK BROWN SAND Saturated, fine grain,
60 — with some fines, quartz.
15 1SS | 64.3 | 658 15-16-2 15 DARK BROWN SAND Saturated, v-fine grain
65 — with some fines, quartz.
16 | SS| 69.3 | 70.8 8-9-11 1.5 DARK BROWN SAND Saturated, quartz.
70 —.

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

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-04 DATE 7/23/15 SHEET 4 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 6/18/96 BORING FINISH 6/19/96
wel w SAMPLE STANDARD JIE RQD| peprH (O o
Fu DEPTH PENETRATION f_tgg N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
hz| B — FEET |O
FROM TO BLOWS /6" 74
17 | SS | 743 | 75.8 14-14-19 15
18 | SS | 79.3 | 80.8 8-10-8 15 | sP| DARK BROWN AND GRAY SAND Saturated,
80— - quartz, fine grain.
19 | SS | 84.3 | 85.1 8-50/.3 8 %,)O GW/| BROWN SAND AND GRAVEL Saturated,
85 — quartz, 1/2" max size, rounded.
o
94
A
80
] o O
.
20 | SS | 87.7 | 87.9 50/.2 2 == GRAY CLAY SHALE Dry.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY
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LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-05 DATE 7/23/15 SHEET 1 O©F 3
PROJECT EPRI GROUND WATER STUDY BORING START 6/12/96 BORING FINISH 6/12/96
COORDINATES N 718,463.6 E 1,736,113.5 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 597.4 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level, ft |  48.8 v N4 DEPTH TO TOP OF WELL SCREEN  BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE 6-12-96 FIELD PARTY _ MCR-WEB RG _BK-81
wel w SAMPLE STANDARD _‘IE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION |<_<5'J>J N To o SOIL / ROCK - DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |O
FROM TO BLOWS /6" o
1]ss| 00 15 14-22-35 1.0 4L GRAY BOTTOM ASH Boring grouted from
L0 grade to 58.2.
BN
i
4’1
2 |SS| 30 | 45 11-12-15 1.2 ~ | SP| DARKBROWN GRAVELLY SAND Moist, 1/2"
: max size, some fines.
BROWN CLAYEY SILT Moist, slight to non
plasticity.
3 [S8S| 50 | 65 10-10-15 1.3 S AT LIGHT BROWN SILTY SAND Dry, v-fine grain.
ﬁ f{ SC | LIGHT AND DARK BROWN CLAYEY SAND
5 |SS| 85 10.0 8-13-15 1.5 Moist, trace of small gravel.
10
6 |SS| 117 | 132 11-11-13 1.2 /. GP | DARK BROWN CLAYEY SAND AND GRAVEL
b Moist, quartz, 3/4" max size, rounded.
®,
e ’
»
A
*
15 —»
®,
*
»
*o,
7 |SS| 167 | 182 3-2-4 15 7,;‘;] SM| LIGHT BROWN SILTY SAND Moist, v-fine grain
L oL sand.
41— DARK GRAY SILTY CLAY Wet , medium to low
- — plasticity,trace of organic material.
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
23 g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER ~WEB
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-05 DATE 7/23/15 SHEET 2 OF 3
PROJECT EPRI GROUND WATER STUDY BORING START 6/12/96 BORING FINISH 6/12/96
weel w SAMPLE STANDARD _,IE RAD| peprH o | o,
Ful S DEPTH PENETRATION |<_<5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl ® - FEET |O
FROM TO BLOWS /6" 2
8 [SS| 21.7 | 232 3-4-6 15 4 | CL| LIGHT BROWN CLAYEY SILTY Moist to wet,
] slight plasticity.
25—
9 [SS| 26.7 | 282 2-2-1 1.1 ;Zﬂ GRAY BOTTOM ASH Saturated.
L0
144
i
44
Ry
AL
30 .54
i
A4
10 |SS| 317 | 332 1-2-2 13 4~ —1 CL | DARK GRAY CLAY Wet to saturated, medium
i to low plasticity, trace of organic.
35—+
11 |SS| 36.7 | 382 1-1-1 15 GRAY FLY ASH Saturated.
12 |SS| 417 | 432 1-1-1 15
— DARK GRAY SILTY CLAYMoist, low to medium
i plasticity, trace of organic material.
45 4 — |

Continued Next Page




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 96-05 DATE 7/23/15 SHEET 3 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/12/96 BORING FINISH _6/12/96

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

to medium plasticity, trace of v-fine grain sand

lens.

wel w | SAVPLE STANDARD | _¥IRQD| pepry o |
D DEPTH | PENETRATION 2F 4 N Eglo SOIL / ROCK - DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
Nzl & - FEET (O
FROM TO | BLOWS/6" i
13 |ss | 46.7 | 482 1-1-2 15 1—1 BROWN CLAY Wet to saturated, medium to low
I— 1 plasticity.
— ] v
50
14 | ST| 51.7 | 537 2.0 +
55 |
15 | SS | 56.7 58.2 2.2.3 15 7*:* DARK GRAY SILTY CLAY Wet to saturated, low




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-06 DATE 7/23/15 SHEET 1 OF 2
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 6/18/96 BORING FINISH _6/18/96
COORDINATES _ N 718,519.1 E 1,736,243.1 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 566.1 SYSTEM __ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level ft | 23.6 v N4 DEPTH TO TOP OF WELL SCREEN ___ BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE 6-18-96 FIELD PARTY _ MCR-WEB RG _BK-81
el w | SAMPLE STANDARD | %IRQD| pepry |0 |
U 7 DEPTH | PENETRATION iU N Qo SOIL / ROCK = DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o - FEET |©
FROM TO | BLOWS/6" 2
g e
188 00 | 15 1-1-4 15 % GRAY FLY ASH Moist.
1%
e
ey
Jo
2 |ss| 30 | 45 5-6-4 15 L
Foo
et
5
3 |SS| 50 | 65 3-3-2 1.5 R GRAY BOTTOM ASH Saturated.
i
142
LN
i
144
s
4 |Ss| 85 | 100 5-5-6 15 | CL| BROWN SILTY CLAY Moist, low to medium
el plasticity (DIKE MATERIAL).
10—
5 ss| 115 | 13.0 3-42 15 — DARK BROWN SILTY CLAY Saturated,
+ medium to low plasticity, (DIKE MATERIAL).
15— |
6 |Ss| 165 | 18.0 4-4-3 15 =
11 /SM| GRAY SILTY SAND Saturated, v-fine grain,
quartz.
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
23 g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ WEB
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-06 DATE 7/23/15 SHEET 2 OF 2
PROJECT EPRI GROUND WATER STUDY BORING START 6/18/96 BORING FINISH 6/18/96
weel w SAMPLE STANDARD _,IE RAD| peprH o | o,
Ful S DEPTH PENETRATION |<_<5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl ® - FEET |O
FROM TO BLOWS /6" 2
7 |SS| 215 | 23.0 1-1-2 13 |
v
25 —
8 [SS| 26.5 | 28.0 1-1-1 15 i
- — CL | DARK GRAY CLAY Saturated, medium to low
~ plasticity with v-fine grain sand lens.
30
9 |Ss| 315 | 33.0 2-3-3 15 — ]




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-101 DATE 7/23/15 SHEET 1 O©F 3
PROJECT EPRI GROUND WATER STUDY BORING START 6/5/96 BORING FINISH 6/5/96
COORDINATES N 720,983.0 E 1,734,516.1 PIEZOMETER TYPE _ SS WELL TYPE
GROUND ELEVATION ~ 619.0 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level, ft |/ v N4 DEPTH TO TOP OF WELL SCREEN _ 24.4 BOTTOM 33.4
TIVE WELL DEVELOPMENT _ NO BACKFILL _QUICK GROUT
DATE FIELD PARTY _ MCR-REB RG _BK-81
wel SAMPLE STANDARD _.IE RAD| peptH [0 | 4, . .
Fu DEPTH PENETRATION g4 N & 0 o SOIL / ROCK - DRILLER'S
= =
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |O
FROM TO BLOWS /6" o
1 0.0 0 No sample taken boring in road way
2 |SS| 30 | 45 12-13-16 1.1 1] -]/ SM| BROWN SILTY GRAVELLY SAND Dry to moist,
| 1/2" max size, rounded, quartz.
3|ss| 50 | 65 7-9-9 1.2 5
3 SS| 85 | 100 3-4-5 1.2 , /| SC | BROWN CLAYEY SAND Moist, fine grain with
T trace of gravel.
10
4 |SS| 115 | 130 17-27-38 1.2 ;lf} SM| BROWN SILTY GRAVELLY SAND Moist, fine
| grain, trace of gravel, quartz.
15
5 |SS| 165 | 18.0 12-19-26 1.1 |
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
23 g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _REB
AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-101 DATE 7/23/15 SHEET 2 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 6/5/96 BORING FINISH _6/5/96
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION ,‘EGg N Tol o SOIL / ROCK - DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
20.0 Top of seal.
6 |SS| 215 | 23.0 16-21-27 1.1 ¢ SW| BROWN GRAVELLY SAND Moist, trace of
small gravel, quartz, rounded. .1 22.0 Top of sand.
.| 24.4 Top of screen.
7 |SS| 26,5 | 28.0 12-20-23 1.2 ?g GP | BROWN SAND AND GRAVEL Moist to wet,
» quartz, rounded, 3/4" max size, some fines.
o,
@ )
»
— *,
*
»
30 e,
*
»
o,
8 |SS| 315 | 33.0 4-5-7 1.1 ||| SM | BROWN SILTY SAND Moist, 100% fine grain.
9 |ST| 335 | 355 1.6 | Push 2.0 gl
Iime 5 sec. .*.°.*.|34.0 Bottom of pipe.
— 1L |\ BSL800 °.2.°.°| 34.4 Bottom of
35 —{— 1 Top of sample, BROWN SILTY SAND ' screen.
- — Bottom of sample, LIGHT GRAY CLAY Moist, 35.0 Bottom of sand.
- low to medium plasticity.
10 | SS| 36.5 | 38.0 4-6-8 1.1 ;:*
40 1 —
11 1SS | 415 | 43.0 4-5-6 1.1 ||| SM| DARK GRAY SILTY SAND Wet, non to slight
plasticity, with reddish brown quartz sand lens.
12 | ST | 43,5 | 455 1.5 PUSH 2.0
TIME 5 SEC
PSI| 800
Bottom of sample, Drillers identification fly ash |
believe it is a light gray clay

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

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-101 DATE 7/23/15 SHEET 3 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/5/96 BORING FINISH 6/5/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O
FROM TO BLOWS /6" 74
— 2222222222222222222222222222222222227
13 | SS | 46.5 | 48.0 7-9-11 1.1 | sP | \Top of sample. BROWN SILTY

BROWN GRAVELLY SAND Moist, 1/2" max
size, rounded, quartz.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-102 DATE 7/23/15 SHEET 1 oF 3
PROJECT EPRI GROUND WATER STUDY BORING START 6/5/96 BORING FINISH _6/5/96
COORDINATES N 720,707.5 E 1,734,001.7 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 619.6 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND
Water Level. ft 1/ v N4 DEPTH TO TOP OF WELL SCREEN BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE FIELD PARTY _ MCR-REB BK-81
wel w SAMPLE STANDARD JIE RQD| peptv |0 | 4,
U 7 DEPTH PENETRATION 24 N Qo SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o - FEET |O
FROM TO | BLOWS/6" ©
1 0.0 0 NO SAMPLE TAKEN BORING IN ROAD Boring was grouted
AUGER CUTTINGS INDICATE BROWN SAND from grade to 48.2'
] AND GRAVEL with quick grout.
2 |SS| 30 | 45 12-16-19 1.1 |-/ sP| BROWN GRAVELLY SAND Moist, 1/2" max
- size, rounder, quartz with fines.
3|ss| 50 | 65 17-21-26 1.2 5
4 |SS| 85 | 100 13-16-19 1.2 |
10 —
5 |ss| 117 | 132 15-28-32 1.2 4o
15 —
6 |SS| 167 | 18.2 17-21-26 1.2 £ :f,f
TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _REB
AIR HAMMER 8"




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-102 DATE 7/23/15 SHEET 2 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/5/96 BORING FINISH 6/5/96
wel w SAMPLE STANDARD _‘IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_<5IJ>J N To o SOIL / ROCK - DRILLER'S
= = ®] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O
FROM TO BLOWS /6" 74
7 |SS| 217 | 232 19-21-24 1.1 4 Sample moist to wet.
25 —
8 | SS| 26.7 | 28.2 9-9-11 1.1 “T7/sM| DARK BROWN SANDY SILT Moist, non-plastic.
30
9 | SS| 31.7 | 33.2 3-4-5 1.1 i f{ SC | BROWN SANDY CLAY Moist, low plasticity,
g with v-fine sand lens.
10 | ST | 337 | 357 ? - Time 5 sec.
Push 2.0
PSI 1000
35
11 |SS | 36.7 | 38.2 4-4-5 1.1 4°[[/sm| BROWN SILTY SAND Moist, with very fine sand
lens.
40 —
12 | SS | 417 | 43.2 3-5-8 1.1 4 f{— SP | BROWN GRAVELLY SAND Moist, 3/4" max
: size, rounded, quartz.
45— -

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 96-102 DATE 7/23/15 SHEET 3 O©OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/5/96 BORING FINISH 6/5/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
=S =S o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74
13 | SS | 46.7 | 48.2 13-15-21 1.2




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-103 DATE 7/23/15 SHEET 1 oF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/4/96 BORING FINISH _6/4/96
COORDINATES N 719,785.3 E 1,734,133.3 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 618.0 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND
Water Level, ft |/ v N4 DEPTH TO TOP OF WELL SCREEN BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE FIELD PARTY _ MCR-REB BK-81
wel w SAMPLE STANDARD JIE RQD| peptv |0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |©
FROM TO | BLOWS/6" 2
1 0.0 0 NO SAMPLE TAKEN BORING LOCATED IN Boring grouted from
ROAD CUTTINGS INDICATE BROWN SAND grade to 48.1 w\ 60
] AND GRAVEL. gallons of quick grout.
2 |SS| 30 | 45 12-19-24 1.1 || sP| DARK BROWN GRAVELLY SAND Moist,
L rounded, quartz, with fines, 3/4" max size.
3|ss| 50 | 65 14-17-19 1.2 5
4 |SS| 85 | 100 17-21-25 1.1 |
10 —
5 |SS| 116 | 13.1 19-25-28 1.1 |
15 —
6 |SS| 166 | 18.1 12-19-25 1.2 |
TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _REB
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-103 DATE 7/23/15 SHEET 2 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/4/96 BORING FINISH 6/4/96
wel w SAMPLE STANDARD JIE RQD| peprH (O o
Fu DEPTH PENETRATION |<£5“>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O
FROM TO BLOWS /6" 74
7 |SS| 216 | 23.1 5-14-21 1.1 i
25 —
8 | SS| 26.6 | 28.1 11-17-28 1.2 i
30
9 | SS| 316 | 33.1 8-9-10 1.1 = —1CL| BROWNSILTY CLAY Moist, with fine grin sand
] lens, low plasticity.
35—
10 | ST | 36.6 | 38.6 1.6 i i] SP | time 5 sec.
. Push 2.0
PSI1 700
7 LIGHT BROWN SAND Fine grain.
40 —
11 |SS | 416 | 43.1 4-5-6 1.1 | BROWN SAND Moist, 100% fine grain, with
fines.
45—

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 96-103 DATE 7/23/15 SHEET 3 O©OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/4/96 BORING FINISH 6/4/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
=S =S o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74
12 | SS | 46.6 | 48.1 6-6-5 ?




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-104 DATE 7/23/15 SHEET 1 oF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/4/96 BORING FINISH _6/4/96
COORDINATES N 719,229.2 E 1,734,600.2 PIEZOMETER TYPE _ SS WELL TYPE
GROUND ELEVATION _ 618.7 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level, ft |/ v N4 DEPTH TO TOP OF WELL SCREEN _ 24.1 BOTTOM _33.1
TIVE WELL DEVELOPMENT _ NO BACKFILL _QUICK GROUT
DATE FIELD PARTY _ MCR-REB RG _BK-81
wel w SAMPLE STANDARD JIE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
S S o u
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o - FEET |©
FROM TO BLOWS /6" o
1]ss| 00 2-4-8 1.1 —JcL| -
2 |SS| 30 | 45 9-14-18 1.2 i
= p || DARK BROWN CLAY Moist, medium to high
e \plasticity trace of sand. /
5 BROWN GRAVELLY SAND Dry, quartz, 1/2"
3|88| 50 6.5 73 1.1 > 0 1GW| \max, rounded.
BO? DARK BROWN SAND AND GRAVEL Dry,
O 0 quartz, 1/2" max, rounded.
o O
8 o
— O O
(.
4 |SS| 85 10.0 9-18-25 1.2 8 ° Same as above some fines, moist
76 0
<
10 —5°
o O
b
(o
° 0
5 |SS| 117 | 132 19-26-31 1.2 -~ | SP| DARK BROWN GRAVELLY SAND Dry, 3/4"
S max, rounded, quartz.
15 —
6 |SS| 167 | 182 18-21-26 1.2 Q{{ SC | DARK BROWN CLAYEY SAND Moist, trace of
A/ gravel.
TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié‘%? :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _REB
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-104 DATE 7/23/15 SHEET 2 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 6/4/96 BORING FINISH _6/4/96
Wl w SAMPLE STANDARD _,IE RQD DEPTH |O *
gHl 7 DEPTH PENETRATION ,‘EGg N E ol o SOIL / ROCK = DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o - FEET |©
FROM TO BLOWS /6" o
|
20.4 Top seal.
7 |SS| 21.7 | 232 17-21-25 1.2 7 ~| SP | LIGHT BROWN GRAVELLY SAND Dry, quartz,
e 3/4" max, rounded. .
| o 22.5 Top of sand.
-:124.1 Top of screen.
25 —
8 |SS| 26.7 | 28.2 4-6-8 1.1 -+~ — CL | LIGHT BROWN SILTY CLAY Moist, low to
] medium plasticity.
30
9 |ST| 31.7 | 337 1.6 4 PUSH2.0
1 PSI1 900
] TIME 6 SEC. e
T— BROWN CLAYEY SAND Fine grain? 2. 151 33.1 Bottom of
;:7 s+, +% screen.
35 e . 34.7 Bottom of sand.
10 |SS | 36.7 | 382 3-3-5 1.2 7::: LIGHT BROWN SILTY CLAY Moist, low to
|— 1 medium plasticity.
40
11 | SS | 41.7 | 43.2 4-4-7 1.1 7::1 | SM | LIGHT BROWN SILTY SAND Moist. v-fine grain
g 100%.
45— ||

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-104 DATE 7/23/15 SHEET 3 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/4/96 BORING FINISH _6/4/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O
FROM TO BLOWS /6" 74

12 | ST | 46.7 | 48.7 15 PUSH 2.0

PSI 1200

TIME 6 SEC.

DARK BROWN SANDY CLAY Fine grain.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-105 DATE 7/23/15 SHEET 1 O©F 3
PROJECT EPRI GROUND WATER STUDY BORING START 6/3/96 BORING FINISH _6/3/96
COORDINATES N 718,782.8 E 1,735,084.7 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 619.3 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level ft |/ v N4 DEPTH TO TOP OF WELL SCREEN BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE FIELD PARTY _ MCR-REB RG _BK-81
wel w SAMPLE STANDARD _,IE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |O
FROM TO BLOWS /6" o
No sample taken. Boring located in road bed. Boring grouted from
Auger cuttings sand and gravel. grade to 48.5" with 75
] gallons of quick grout
1 ]18SS| 3.0 4.5 7-10-11 1.1 ] BROWN SAND Dry, quartz, rounded with trace
of gravel.
2 |ss| 50 6.5 12-16-21 1.2 5 BROWN GRAVELLY SAND Dry quartz,
rounded, 1/2" max size.
3 /8S| 85 10.0 9-15-17 1.2 3/4" max size trace of fines.
10
4 |SS| 115 | 130 9-16-19 1.1
15
5 |SS| 165 | 18.0 9-14-17 1.2 Moist
TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _REB
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-105 DATE 7/23/15 SHEET 2 OF 3
PROJECT EPRI GROUND WATER STUDY BORING START 6/3/96 BORING FINISH 6/3/96
wel w SAMPLE STANDARD _‘IE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
S S o u
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
Nz O I FEET |O
FROM TO BLOWS /6" o
6 |SS| 215 | 23.0 7-9-14 1.1 -1 //SM| DARK BROWN SILTY SAND Moist, with trace
of small gravel.
25 —
7 |SS| 265 | 280 5-6-7 1.2 1 CL | BROWN SILTY CLAY Moist, low to medium
= plasticity.
30 |— |
8 |ST| 315 | 335 1.7 - PUSH 2.0
T PSI 700
— TIME 8 SEC.
35 —
9 |Ss| 365 | 380 3-3-5 1.1 11—
40 |—]
10 | SS| 415 | 430 4-4-5 1.2 |-/ SP | LIGHT BROWN CLAYEY SAND Moist, 100%
SC | v-fine grain.
45 — 7

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-105 DATE 7/23/15 SHEET 3 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/3/96 BORING FINISH 6/3/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74
11 | ST| 465 | 48.0 1.8 TIME 5 SEC
PSI 800

PUSH 2.0




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-106 DATE 7/23/15 SHEET 1 oOF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 5/28/96 BORING FINISH 5/28/96
COORDINATES N 719,271.8 E 1,735,858.4 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION  618.9 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level, ft |/ 60.2 |V 7 DEPTH TO TOP OF WELL SCREEN BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE 5.28-96 FIELD PARTY _ MCR-REB RG _BK-81
wel w | SAMPLE STANDARD | _2/RQD| pepry o |
TH g DEPTH | PENETRATION i<F4 N B O SOIL / ROCK - DRILLER'S
= = ®] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o -l FEET |O
FROM TO | BLOWS/®6" i
NO SAMPLE TAKEN BORING IN ROAD BED.
1]ss| 30 | 45 15-17-21 1.1 1 GP | DARK BROWN SAND AND GRAVEL Moist,
1/2" max, rounded, quartz, some fines.
2 |ss| 50 | 65 17-24-30 | 1.1 1" max size

3 |SS| 85 10.0 13-17-20 1.2

4 |SS| 115 | 13.0 11-11-14 1.2

5 |SS| 16,5 | 18.0 13-15-17 1.1

1/2" max size

1/2" max size

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! m gﬁgmg ADVANCER gjj WELL TYPE:  OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _REB
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-106 DATE 7/23/15 SHEET 2 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START 5/28/96 BORING FINISH 5/28/96
wel w SAMPLE STANDARD _‘IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_<5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74

"1

» W

. A

[ N
6 | SS| 215 | 23.0 6-8-10 1.2 /| SC | BROWN SANDY CLAY Dry, slight to low

A plasticity.

25 —
7 |SS| 265 | 28.0 4-6-6 1.2 GRAY FLY ASH Dry.
8 | SS| 315 | 33.0 1-1-1 1.2
Saturated
9 | SS| 36.5 | 38.0 1-1-1 1.2
10 | SS | 415 | 43.0 1-1-1 1.2
Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-106 DATE 7/23/15 SHEET 3 OF 3
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 5/28/96 BORING FINISH 5/28/96
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 »
gHl 7 DEPTH PENETRATION ,‘EGg N Tol o SOIL / ROCK = DRILLER'S
= = o] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o —u FEET |O
FROM TO BLOWS /6" o
&
11 | SS| 46.5 | 48.0 3-2-2 1.1 g
12 |SS| 51.5 | 53.0 2-2-2 1.2
13 | SS| 56.5 | 58.0 3-4-4 1.2 - —] CL | DARK GRAY SILTY CLAY Wet, low to medium
= plasticity, trace of organic material.
60 —|—| AVA
14 | ST| 615 | 635 1.6 -~ Time 7 sec.
T Push 2.0
— PSI1 600
—H— 1 BROWN SILTY CLAY Trace of fine sand.
65 | —
15 1SS | 665 | 68.0 3-4-5 1.2 :: BROWN CLAY Wet, medium to high plasticity.
Boring grouted from
68.0' to grade with
125 gallons quick
grout.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-107 DATE 7/23/15 SHEET 1 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 5/29/96 BORING FINISH 5/29/96
COORDINATES _ N 719,691.4 E 1,736,040.0 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 618.8 SYSTEM __ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level, ft | 39.1 v N4 DEPTH TO TOP OF WELL SCREEN BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE 5.29-96 FIELD PARTY _ MCR-REB RG _BK-81
wel w SAMPLE STANDARD _,IE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 9N -y FEET |O
FROM TO BLOWS /6" 4
NO SAMPLE TAKEN BORING IN ROAD BED. Boring was grouted
AUGER CUTTINGS INDICATE BROWN SAND from 73.1 to grade
7 AND GRAVEL. w/approximately 100
gallons
b of quick grout.
1 |SS| 30 | 45 14-17-21 1.1 ] GP | BROWN SAND AND GRAVEL Moist, quartz,
rounded, some fine 3/4' max size.
2 [ss| 50 | 65 17-21-28 1.2
3 SS| 85 | 100 14-18-24 1.1 1/2" max size
4 |SS| 116 | 13.1 13-16-21 1.2
5 |SS| 16.6 18.1 5-8-10 1.1 ML | BROWN SILT Moist, non to v-slight plasticity.
TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! m gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _REB
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-107 DATE 7/23/15 SHEET 2 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 5/29/96 BORING FINISH 5/29/96
SAMPLE STANDARD > RQD
Wl w I %)
U 7 DEPTH PENETRATION |<_<5'J>J o SOIL / ROCK - DRILLER'S
= = w
E § 2 | INFEET | RESISTANCE oZid o 2 IDENTIFICATION 2 NOTES
FROM TO BLOWS /6" 4
6 1SS| 216 | 23.1 8-8-11 1.2 | || sm| Attempted shelby tube lifted rig
BROWN SILT SAND Moist, 100% v-fine grain.
25 —
7 | SS| 26.6 | 28.1 4-5-9 1.2 GRAY FLY ASH Moist.
8 |SS| 31.6 | 33.1 5-8-11 1.2 Saturated
9 |SS| 36.6 | 38.1 1-1-1 1.1
AVA
10 | SS| 416 | 43.1 1-1-1 1.2
Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-107 DATE 7/23/15 SHEET 3 O©OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 5/29/96 BORING FINISH 5/29/96
wel w SAMPLE STANDARD JIE RQD| peprH (O o
Fu DEPTH PENETRATION |<£5“>J N To o SOIL / ROCK - DRILLER'S
= = (@] Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O
FROM TO BLOWS /6" 74
ks
11 | SS | 46.6 | 48.1 1-1-1 1.2 ’
12 | SS | 51.6 | 53.1 2-1-1 1.2
13 | SS | 56.6 | 58.1 0 1.3 Weight of 140#
hammer.
14 | SS | 61.6 | 63.1 4-7-10 1.2 DARK BROWN CLAY Moist. medium to high
i plasticity.
65— |
15 | ST | 66.6 | 68.6 15 ] Push 2.0
] Time 5 sec.
—] PSI 600
1— ] BROWN CLAY
70 *:::
16 | SS | 71.6 | 73.1 4-6-7 1.2 — ]

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 96-107 DATE 7/23/15 SHEET 4 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 5/29/96 BORING FINISH 5/29/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-108 DATE 7/23/15 SHEET 1 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/11/96 BORING FINISH _6/11/96
COORDINATES N 719,761.8 E 1,736,125.4 PIEZOMETER TYPE _ SS WELL TYPE
GROUND ELEVATION _ 603.4 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level. ft 1/ v N4 DEPTH TO TOP OF WELL SCREEN _ 63.3 BOTTOM _72.3
TIVE WELL DEVELOPMENT _ NO BACKFILL _QUICK GROUT
DATE FIELD PARTY _ MCR-WEB RG _BK-81
wel w SAMPLE STANDARD _,IE RQD| peptv |0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |©
FROM TO BLOWS / 6" 2
No sample road base
1]8s| 30 | 45 11-15-16 1.2 iRy BLACK SAND AND BOTTOM ASH Moist.
5
142
s
o
3 |SS| 50 | 65 12-17-21 1.5 5 X
L)
144
BN
44
g
4 |SS| 85 | 100 12-16-29 9 /// SC | DARK BROWN CLAYEY SAND Moist, with fine
Bz sand lens.
10 —
5 |SS| 116 | 13.1 9-18-22 1.2 || sP| DARK BROWN GRAVELLY SAND Moist,
L quartz, some fine, 1/2" max size.
15 —
6 |SS| 166 | 18.1 18-24-21 8 ;f{ SC | DARK BROWN CLAYEY SAND Moist, trace of
L/ small gravel and ash.
TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _REB
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-108 DATE 7/23/15 SHEET 2 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/11/96 BORING FINISH 6/11/96
weel w SAMPLE STANDARD _‘IE RQD| peprH (O o
Ful S DEPTH PENETRATION |<_<5IJ>J N Tol o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o i FEET |O
FROM TO BLOWS /6" ©
7 |SS| 216 | 231 6-6-8 15 == CL| LIGHT BROWN SILTY CLAY Moist, low
i plasticity.
25—
8 |SS| 26.6 | 281 4-4-4 1.0 ,/Z’- BLACK BOTTOM ASH Saturated.
L5
4L
154
44
Q50
4L
30 5.4
44
s
AL
9 |SS| 31.6 | 331 2-1-2 1.1 1 GRAY FLY ASH Saturated.
f
et
S
10 | SS| 36.6 | 38.1 2-1-1 15
11 |SS| 41.6 | 431 3-5-7 8 LIGHT GRAY CLAY Moist to wet, medium to
i high plasticity.
45 —— |

Continued Next Page
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JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

PROJECT _ EPRI GROUND WATER STUDY

BORING NO. 96-108
BORING START 6/11/96

DATE 7/23/15

SHEET 3 OF 4

BORING FINISH _6/11/96

el w | SAMPLE STANDARD | % RQD| pepry [0 |
Zul g DEPTH | PENETRATION 2554 N g o SOIL / ROCK - DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl o - FEET |O
FROM TO | BLOWS/6" i
— PUSH 2.0
12 | ST| 466 | 486 2.0 = TIVE 7 SEC.
— PS1 1000
50
13 |Ss| 51.6 | 53.1 2-2-3 ? =1 CL | DARKGRAY SILTY CLAY Wet, low plasticity,
i trace of organic and sand.
55 |—
14 | SS | 56.6 | 58.1 2-2-3 15 e
— 57.0 Top of seal.
60 *:::
= .:160.6 Top of sand.
15 | SS| 61.6 | 63.1 3-4-5 1.5 1 R
- .163.3 Top screen.
65—+ —
16 | SS| 66.6 | 68.1 4-4-5 1.5 j
70 /— ]
17 |ss| 716 | 731 4-56 1.5 - =

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 96-108 DATE 7/23/15 SHEET 4 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/11/96 BORING FINISH 6/11/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
=S =S o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74

-1 72.3 Bottom of
<" -] screen.

74.0 Bottom of sand.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-109 DATE 7/23/15 SHEET 1 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 5/29/96 BORING FINISH _5/30/96
COORDINATES N 720,227.5 E 1,735,579.0 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION ~ 619.6 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level. ft |/ 20.5 v N4 DEPTH TO TOP OF WELL SCREEN BOTTOM
TIVE WELL DEVELOPMENT BACKFILL _QUICK GROUT
DATE 5.30-96 FIELD PARTY _ MCR-REB RG _BK-81
wel w SAMPLE STANDARD JIE RQD| peptv |0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |©
FROM TO | BLOWS/6" 2
NO SAMPLE TAKEN BORING LOCATED IN Boring grouted from
ROAD BASE. AUGER CUTTINGS INDICATE 73.2 to grade with
7 BROWN SAND AND GRAVEL. 150 gallons quick
grout.
1]8s| 30 | 45 13-19-24 1.2 | GP | DARK BROWN SAND AND GRAVEL Moist,
1/2" max size, quartz, rounded, some fines.
2 |SS| 50 | 65 15-18-21 1.1
3 |ss| 85 | 10.0 15-18-21 1.2
4 |SS| 11.7 | 132 12-13-14 1.0 -~ | sP| DARK BROWN SAND Moist, fine grain.
15 —
5 |SS| 16.7 | 18.2 456 1.1 ==/ ML | BROWN SANDY SILT Moist, non plasticity.
TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! m gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _ REB
AIR HAMMER 8"




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-109 DATE 7/23/15 SHEET 2 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 5/29/96 BORING FINISH 5/30/96
SAMPLE STANDARD > RQD
Wl w I %)
Fu DEPTH PENETRATION |<_<5'J>J O SOIL / ROCK - DRILLER'S
= = w
55 2 | INFEET | RESISTANCE oZid o 2 IDENTIFICATION 2 NOTES
FROM TO BLOWS /6" 74
VA
6 | SS| 21.7 | 23.2 4-6-8 1.2
7 | ST| 26.7 | 287 15 Time 10 sec
PSI 1200
Push 2.0
By watching rig psi possible .4 to .5 of fly ash i
bottom of tube. /
GRAY FLY ASH Moist.
8 | ST| 31.7 | 33.2 4-7-10 1.1
9 | SS| 36.7 | 38.2 1-1-1 1.2 Saturated
10 | SS | 417 | 43.2 1-1-1 1.2
Continued Next Page




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-109 DATE 7/23/15 SHEET 3 O©OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 5/29/96 BORING FINISH 5/30/96
weel w SAMPLE STANDARD _,IE RQD| peprH (O o
Ful S DEPTH PENETRATION |<_<5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wzl o —u FEET |O
FROM TO BLOWS /6" 74
2
11 |SS| 46.7 | 482 1-1-3 ? ‘
12 |SS| 517 | 66.7 1-1-2 1.2
13 | SS | 56.7 | 58.2 1-1-4 1.2
14 | SS| 617 | 63.2 4-6-8 ? - DARK BROWN CLAY Moist, medium to high
i plasticity.
65—
15 | ST | 66.7 | 68.7 17 Bl Time 8 sec.
] Push 2.0
— ] PSI 1000
1] Material same as sample no. 14
70 /|/— ]

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 96-109 DATE 7/23/15 SHEET 4 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 5/29/96 BORING FINISH 5/30/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74
16 |SS| 71.7 | 73.2 3-4-5 1.2 [




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-110 DATE 7/23/15 SHEET 1 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 6/6/96 BORING FINISH 6/10/96
COORDINATES N 720,277.1 E 1,735,665.6 PIEZOMETER TYPE _ SS WELL TYPE
GROUND ELEVATION _ 602.3 SYSTEM _ STATEPLANE HGT. RISER ABOVE GROUND DIA
Water Level, ft | DRY v N4 DEPTH TO TOP OF WELL SCREEN _ 43.7 BOTTOM 52.7
TIVE WELL DEVELOPMENT _ NO BACKFILL _QUICK GROUT
DATE 6-10-96 FIELD PARTY _ MCR-REB RG _BK-81
wel w SAMPLE STANDARD _‘IE RAD| peptH [0 | 4,
Fu DEPTH PENETRATION g4 N B O SOIL / ROCK - DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
wz o - FEET |O
FROM TO BLOWS /6" o
No sample taken, boring in road. Grouted grade to
73.1" with
] approximately 80
gallons.
1|SS| 30 | 45 13-18-24 1.1 iRy DARK GRAY BOTTOM ASH Dry.
5
142
sy
P
2 |SS| 50 | 65 10-11-14 1.2 S X
L)
144
BN
44
g
3 SS| 85 | 100 5-7-9 1.1 ?, GP | DARK BROWN SAND AND GRAVEL Dry,
» quartz, rounded, 3/4" max.
®,
10 —®y
»
@
*
4 |SS| 116 | 131 6-7-10 1.1 »,
*
»
®,
*
»
@,
15 _? '
»
@
01
5 |SS| 166 | 18.1 8-10-10 1.2 |~ ] CL| BROWN CLAY Dry, low to medium plasticity
~ with trace of v-fine sand.
6 |Ss| 186 20.1 9-11-12 1.2 % SC | Attempted to push tube lifted drill, destroyed ené
/S of tube.
BROWN SANDY CLAY Moist, low to medium
TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
g,, ié'éé :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _REB
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

JOB NUMBER

COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

BORING NO. 96-110

DATE 7/23/15

SHEET 2

OF 4

PROJECT EPRI GROUND WATER STUDY BORING START 6/6/96 BORING FINISH _6/10/96
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK = DRILLER'S
= = (@] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz 9 - FEET |O
FROM TO BLOWS /6" x
plasticity with v-fine grain sand lens.
7 1ss| 216 231 5-7-11 1.2 | Grading to more sand
236 | Attempted to push tube, top hole broken in tube/
pushed approximately 1' lifted rig.
25 —
9 |sSs| 266 28.1 5-7-11 1.2 GRAYISH BROWN SILTY CLAY Moist, low to
7 medium plasticity.
30 Could not move or knock tube off to the side of
lead auger. pulled augers grouted hole moved
- approximately three feet down stream to start
= new hole. No spt taken on new hole untill this
10 | SS | 316 | 33.1 7-10-9 1.3 E— point. SWL dry augers to 26.6'. Auger set all
=1 weekend at this point.
R REDDISH BROWN CLAY Dry to moist, medium
1 to high plasticity.
35— |
11 | SS| 36.6 | 38.1 1.5 —]
— — CL | MEDIUM GRAY CLAY Moist to dry, medium to
T high plasticity, with odor of organic.
12 | ST| 386 | 406 2.0 I PUSH 2.0
Im 1 PS11200 39.1 Top of seal.
— ] TIME 6 SEC.
40 —|— 4 Top DARK BROWNISH GRAY SANDY CLAY
- — Bottom BROWN SANDY CLAY
13 1SS | 416 | 43.1 3-5-7 15 7*:* DARK GRAY CLAY Moist to wet, medium to *.141.7 Top of sand
— high plasticity, strong odor of organic. I P ’
N 43.7 Top of screen.
45—

Continued Next Page




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. 96-110 DATE 7/23/15 SHEET 3 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 6/6/96 BORING FINISH 6/10/96
wel w SAMPLE STANDARD _,IE RQD| peprv |0 | 4,
U 7 DEPTH PENETRATION 24 N B8 o SOIL / ROCK - DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o - FEET |O
FROM TO BLOWS /6" ©
14 | SS | 46.6 48.1 3-4-4 15 777* GRAY BROWN CLAY Moist to wet, medium to .
— ] high plasticity, odor of organic with v-fine grain .
= 1 sand lens, water on out side of spoon. :
50 + —
15 SS | 516 | 53.1 3-3-5 15 1
11— * 52.7 Bottom of
- — X2/ X screen.
Hiian 53.3 Bottom of sand.
55 -1
16 | SS| 56.6 | 58.1 3-4-4 15 i
17 | ST | 586 | 60.6 2.0 =] PUSH2.0
— TIME 7 SEC.
1 PSI 770
60 ——| DARK GRAY SILTY CLAY
18 1SS | 61.6 63.1 2 77:7 DARK GRAY CLAY Moist to wet, medium to
[— ] high plasticity, strong odor of organic material.
65 —+ —
19SS | 666 | 68.1 3-4-5 15 1
70 4
20 1SS | 716 | 7341 4-7-11 1.4 E—

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

LOG OF BORING

JOB NUMBER
COMPANY BORING NO. 96-110 DATE 7/23/15 SHEET 4 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 6/6/96 BORING FINISH 6/10/96
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. JTMN-1 DATE 7/23/15 SHEET 1 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 7/19/90 BORING FINISH 7/19/90
COORDINATES _ N 723,463.5 E 1,734,069.7 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 582.2 SYSTEM  Nabzr < "9 HGT. RISER ABOVE GROUND _ 1.5 DIA 2
Water Level ft | 38.0 v N4 DEPTH TO TOP OF WELL SCREEN _ 56.7 BOTTOM 75.7
TIME WELL DEVELOPMENT BACKFILL _Benseal
DATE 7/19/90 FIELD PARTY _ MCR /JD RG _B-61
wel w SAMPLE STANDARD JIE RQD| peptv |0 | 4,
U 7 DEPTH PENETRATION 24 Tol o SOIL / ROCK - DRILLER'S
=3 = INFEET | RESISTANCE [52Q IN 29| o |
5 < PLio % x| 3 IDENTIFICATION = NOTES
Dzl D - FEET |O
FROM TO BLOWS /6" 4
20’ North of well hub.
1|8S| 27 | 42 4-8-7 14 HERER BROWN SANDY SILT
K Moist, w/some quartz sand (fill)
5 —
2 |ss| 77 | 92 3-3-3 0.9 i
10 —
3 (SS| 127 | 14.2 4-7-9 1.3 B MULTI-COLORED BROWN CLAY
i Moist, med to low plasticity
15 ——
4 |SS| 17.7 | 19.2 4-7-9 1.3 7::: w/ trace of very fine sand
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
6" x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
X 9" x 6.25 HSA
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER _JCM
AIR HAMMER 8"




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. JTMN-1 DATE 7/23/15 SHEET 2 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 7/19/90 BORING FINISH 7/19/90
weel w SAMPLE STANDARD _,IE RQD| pepTH |0 "
Ful S DEPTH PENETRATION |<_<5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o i FEET |O
FROM TO BLOWS /6" ©
5 |SS| 22.7 | 242 4-7-9 1.4 4 BROWN SILTY CLAY
~ w/ trace of very fine sand, low to medium plasticity
25 —|— 1
6 | SS| 277 | 292 346 1.4 4
i BROWN SAND
Moist to wet, 100% fine grain
30
7 |SS| 327 | 342 3-4-4 1.3
35 —
8 |SS| 37.7 | 39.2 6-6-10 1.3 4 éj : BROWN CLAYEY SAND & GRAVEL AVA
g Saturated, quartz - 3/4" max size, rounded
— O,
40 1o
4
] " g
.
9 |SS| 42.7 | 442 6-8-10 1.1 Jo BROWN SAND & GRAVEL
. Saturated, quartz - 3/4" max size, rounded, w/
4o trace of fines
45 7o

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. JTMN-1 DATE 7/23/15 SHEET 3 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START _ 7/19/90 BORING FINISH _7/19/90
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 *
gHl 7 DEPTH PENETRATION |<£5“>J N Tol o SOIL / ROCK - DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz @ - FEET |O
FROM TO BLOWS /6" o
—
. 'D,
10 | SS | 47.7 | 49.2 12-16-25 0.4 - 1" max size
o
50 — .
o
o
q
111 8SS| 527 | 54.2 10-12-16 0.9 BROWN SAND
Saturated, 70% fine grain, w/ some fines
12 |SS| 57.7 | 59.2 10-12-17 1.3 BROWN SAND
Saturated, 90% medium to fine grain
13 1SS | 62.7 | 64.2 12-17-15 0.9 BROWN SAND
Saturated, 80% medium to fine grain quartz, trace
of fines
14 | SS | 67.7 | 69.2 17-16-16 1.0 BROWN SILTY SAND
Saturated, quartz, w/ trace of small gravel
70 —|

Continued Next Page




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. JTMN-1 DATE 7/23/15 SHEET 4 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 7/19/90 BORING FINISH _7/19/90
weel w SAMPLE STANDARD _‘IE RQD| peprH (O o
Ful S DEPTH PENETRATION |<_<5IJ>J N Tol o SOIL / ROCK - DRILLER'S
= = o Ll
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nz o i FEET |O
FROM TO BLOWS /6" ©
15 | SS | 72.7 | 74.2 9-18-19 0.4 i BROWN SAND
Saturated, quartz, w/ trace of fines
75—

Auger refusal @
76.6". Installed 2"
observation well.




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. JTMN-2 DATE 7/23/15 SHEET 1 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 7/17/90 BORING FINISH 7/18/90
COORDINATES N 723,392.8 E 1,734,106.4 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION _ 582.2 SYSTEM  Nabzr < "9 HGT. RISER ABOVE GROUND _ 1.9 DIA 2
Water Level ft | 40.2 v N4 DEPTH TO TOP OF WELL SCREEN _ 57.9 BOTTOM 76.9
TIME WELL DEVELOPMENT BACKFILL _Benseal
DATE 7/18/90 FIELD PARTY _ MCR /JD RG _B-61
wel w SAMPLE STANDARD JIE RQD| peptv |0 | 4,
U 7 DEPTH PENETRATION 24 Tol o SOIL / ROCK - DRILLER'S
=3 = INFEET | RESISTANCE [52Q IN 29| o |
<5 < PHiol % x| 3 IDENTIFICATION = NOTES
Dzl D - FEET |O
FROM TO BLOWS /6" 4
100" North of potable
well hub.
1|8S| 27 | 42 5-2-12 0 i NO RECOVERY - DROVE SPOON ON
COBBLES
5 —
2 |ss| 77 | 92 2-2-8 0 i CONCRETE FRAGMENTS & SAND ON
SPOON
10 —
3 (SS| 127 | 14.2 4-5-8 0.9 B BROWN CLAY
i Moist, medium to low plasticity
15 ——
4 |ss| 177 | 192 3.5.8 1.0 {::
TYPE OF CASING USED Continued Next Page
i NQ-2 ROCK CORE PIEZOMETERTYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
6" x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
X 9" x 6.25 HSA
! :w gﬁgmg ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER JCM
AIR HAMMER 8"




AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. JTMN-2 DATE 7/23/15 SHEET 2 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 7/17/90 BORING FINISH 7/18/90
Wl w SAMPLE STANDARD _‘IE RQD DEPTH |O *
N H-ﬂ on DEPTH PENETRATION |<£5“>J N E ol o SOIL / ROCK = DRILLER'S
= = o) w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl o -y FEET |O
FROM TO BLOWS /6" x
5 |SS| 227 | 242 3-4-7 0 ]
25 | — |
6 |SS| 27.7 29.2 3-5-4 0.4 N BROWN SILTY SAND
Moist, 100% fine grain
30 —
7 |SS| 327 34.2 4-5-5 1.3 + ] BROWN CLAY
—— Moist, medium to low plasticity
7 : BROWN SAND
Quartz, 95% fine grain, trace of fines
35 —
8 |SS| 37.7 | 39.2 3-5-7 1.3 1= BROWN CLAYEY SAND
— Wet to saturated.
40 — v
7:* Started washing out
- augers.
9 |SS| 427 44.2 10-11-8 1.0 { O: g BROWN SAND & GRAVEL
cL Quartz, rounded, 3/4" max size, w/ fines
- O/
45 7o

Continued Next Page




AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

AEP EPRI_SPORN_MOUNTAINEER.GPJ AEP.GDT 7/23/15

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. JTMN-2 DATE 7/23/15 SHEET 3 OF 4
PROJECT EPRI GROUND WATER STUDY BORING START 7117/90 BORING FINISH 7/18/90
weel w SAMPLE STANDARD _,IE RAD| peptH [0 | 4,
Ful S DEPTH PENETRATION |<_<5'J>J N Tol o SOIL / ROCK - DRILLER'S
= = o w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl ® - FEET |O
FROM TO BLOWS /6" 2
—
. 'D,
10 | SS| 47.7 | 492 8-11-11 0.3 40
s
. 'o' :
50 — -,
o
|o
‘g
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY BORING NO. JTMN-2 DATE 7/23/15 SHEET 4 OF 4
PROJECT _ EPRI GROUND WATER STUDY BORING START 7/17/90 BORING FINISH _7/18/90
wel w SAMPLE STANDARD _,IE RQD| peprH (O o
Fu DEPTH PENETRATION |<_(5IJ>J N To o SOIL / ROCK - DRILLER'S
= = ®] w
235/ % INFEET | RESISTANCE 023 o g 2 IDENTIFICATION = NOTES
nzl 0 - FEET |O

FROM TO BLOWS /6" 74
15 |SS | 727 | 74.2 8-13-16 1.2 i BROWN SAND
Saturated
75—

16 |SS | 77.7 | 77.8 50/0.1 0.1 LIGHT BROWN SANDSTONE

Auger refusal @ 77.8'
Installed 2"
observation well.




A ARCADIS

AEP 1990, 1996, 1997, 2001,
2008

Monitoring Well Construction
Diagrams

MW-001 to MW-16, 96-101, 96-
104, 96-108, 96-110, JTMN-1,
JTMN-2
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 724,498.7 E 1,733,165.9

SYSTEM State Plane using NAD27

GROUND ELEVATION  569.18 FT.

WELL No. MW-001 BORING No. 001 INSTALLED 6/18/97

]

——  TOPRISER: 571.32 FT.

GROUT SEAL: 50 GALLONS QUICK GROUT

BENTONITE SEAL: 125 #BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 95 #7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN. DRILLED WITH 4.25 HSA.

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 550.68 FT.

——  TOP GRAVEL PACK: 547.68 FT.

——  TOP SCREEN: 542.18 FT.

——  BOTTOM SCREEN: 532.18 FT.

——  BOTTOM WELL: 531.88 FT.

——  BOTTOM GRAVEL PACK: 531.68 FT.

—— BOTTOM BORING: 531.18 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 724,857.8 E 1,733,650.5

SYSTEM State Plane using NAD27

GROUND ELEVATION  580.82 FT.

WELL No. MW-002 BORING No. 002 INSTALLED 6/24/97

]

——  TOP RISER: 582.81 FT.

GROUT SEAL: 100 GALLONS QUICK GROUT

BENTONITE SEAL: 25# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 97# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN DRILLED WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 526.72 FT.

——  TOP GRAVEL PACK: 522.92 FT.

——  TOP SCREEN: 520.32 FT.

——  BOTTOM SCREEN: 510.32 FT.

——  BOTTOM WELL: 510.32 FT.

——  BOTTOM GRAVEL PACK: 509.02 FT.

——  BOTTOM BORING: 507.82 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 719,877.2 E 1,733,713.7

SYSTEM State Plane using NAD27

GROUND ELEVATION  604.90 FT.

WELL No.MW-003 BORING No. 003 INSTALLED 6/25/97

]

——  TOP RISER: 607.20 FT.

GROUT SEAL: 50 GALLONS QUICK GROUT

BENTONITE SEAL: 70# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 175 #7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN DRILLED WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 579.60 FT.

——  TOP GRAVEL PACK: 574.50 FT.

——  TOP SCREEN: 572.60 FT.

——  BOTTOM SCREEN: 562.60 FT.

——  BOTTOM WELL: 562.60 FT.

——  BOTTOM GRAVEL PACK: 561.50 FT.

——  BOTTOM BORING: 561.50 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 724,865.9 E 1,733,643.4

SYSTEM State Plane using NAD27

GROUND ELEVATION  581.08 FT.

WELL No. MW-004 BORING No. 004 INSTALLED 6/30/97

]

——  TOPRISER: 583.13 FT.

GROUT SEAL: 50 GALLONS QUICK GROUT

BENTONITE SEAL: 50# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 375 #7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN HOLE DRILL WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 551.08 FT.

——  TOP GRAVEL PACK: 546.08 FT.

——  TOP SCREEN: 543.48 FT.

——  BOTTOM SCREEN: 533.48 FT.

——  BOTTOM WELL: 533.48 FT.

——  BOTTOM GRAVEL PACK: 532.88 FT.

—— BOTTOM BORING: 532.88 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 719,152.8 E 1,734,428.9

SYSTEM State Plane using NAD27

GROUND ELEVATION  591.00 FT.

WELL No. MW-005 BORING No. 005 INSTALLED 7/1/97

]

——  TOP RISER: 593.19 FT.

GROUT SEAL: 80 GALLONS QUICK GROUT

BENTONITE SEAL: 150# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 75# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN HOLE DRILL WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 561.30 FT.

——  TOP GRAVEL PACK: 557.50 FT.

——  TOP SCREEN: 553.30 FT.

——  BOTTOM SCREEN: 543.30 FT.

——  BOTTOM WELL: 543.30 FT.

——  BOTTOM GRAVEL PACK: 542.20 FT.

——  BOTTOM BORING: 541.00 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 720,255.7 E 1,735,680.0

SYSTEM State Plane using NAD27

GROUND ELEVATION  601.31 FT.

WELL No. MW-006 BORING No. 006 INSTALLED 7/8/97

]

——  TOP RISER: 601.57 FT.

GROUT SEAL: GALLONS QUICK GROUT

BENTONITE SEAL: 80# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 185# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN. HOLE DRILL WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 527.71 FT.

——  TOP GRAVEL PACK: 520.31 FT.

——  TOP SCREEN: 520.21 FT.

——  BOTTOM SCREEN: 510.21 FT.

——  BOTTOM WELL: 510.21 FT.

——  BOTTOM GRAVEL PACK: 507.61 FT.

——  BOTTOM BORING: 505.31 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 720,265.1 E 1,735,674.4

SYSTEM State Plane using NAD27

GROUND ELEVATION  601.49 FT.

WELL No. MW-007 BORING No. 007 INSTALLED 7/10/97

]

——  TOP RISER: 601.67 FT.

GROUT SEAL: 100 GALLONS QUICK GROUT

BENTONITE SEAL: 100# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 525# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN HOLE DRILL WITH HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 552.49 FT.

——  TOP GRAVEL PACK: 549.39 FT.

——  TOP SCREEN: 545.49 FT.

——  BOTTOM SCREEN: 535.59 FT.

——  BOTTOM WELL: 535.59 FT.

——  BOTTOM GRAVEL PACK: 534.49 FT.

——  BOTTOM BORING: 534.49 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 718,915.8 E 1,736,153.5

SYSTEM State Plane using NAD27

GROUND ELEVATION  FT.

WELL No.MW-008 BORING No. 008 INSTALLED 7/22/97

]

—— TOPRISER: FT.

GROUT SEAL: GALLONS QUICK GROUT

BENTONITE SEAL: 70# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 08 SLOT, 9.7'

GRAVEL PACK: 360# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN HOLE DRILL WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: FT.

——  TOP GRAVEL PACK: FT.

——  TOP SCREEN: FT.

—— BOTTOM SCREEN: FT.

——  BOTTOM WELL: FT.

——  BOTTOM GRAVEL PACK: FT.

—— BOTTOM BORING: FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 718,328.2 E 1,736,320.9

SYSTEM State Plane using NAD27

GROUND ELEVATION  574.98 FT.

WELL No. MW-009 BORING No. 009 INSTALLED 7/15/97

]

——  TOP RISER: 576.55 FT.

GROUT SEAL: 180 GALLONS QUICK GROUT

BENTONITE SEAL: 100# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 65# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN HOLE DRILL WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 540.18 FT.

——  TOP GRAVEL PACK: 536.38 FT.

——  TOP SCREEN: 532.68 FT.

——  BOTTOM SCREEN: 522.68 FT.

——  BOTTOM WELL: 522.28 FT.

——  BOTTOM GRAVEL PACK: 520.48 FT.

—— BOTTOM BORING: 520.48 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 716,771.2 E 1,738,107.3

SYSTEM State Plane using NAD27

GROUND ELEVATION  583.19 FT.

WELL No.MW-010 BORING No. 010 INSTALLED 7/17/97

]

——  TOP RISER: 585.19 FT.

GROUT SEAL: 100 GALLONS QUICK GROUT

BENTONITE SEAL: 100# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 255# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN. HOLE DRILL WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 556.99 FT.

——  TOP GRAVEL PACK: 553.99 FT.

——  TOP SCREEN: 549.19 FT.

——  BOTTOM SCREEN: 539.19 FT.

——  BOTTOM WELL: 538.59 FT.

——  BOTTOM GRAVEL PACK: 538.19 FT.

——  BOTTOM BORING: 535.19 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 717,666.4 E 1,736,450.7
SYSTEM State Plane using NAD27

GROUND ELEVATION  FT.

WELL No. MW-011 BORING No. 011 INSTALLED 7/23/97

]

—— TOPRISER: FT.

GROUT SEAL: 75 GALLONS QUICK GROUT

BENTONITE SEAL: 30# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 330# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN HOLE DRILLED WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: FT.

——  TOP GRAVEL PACK: FT.

——  TOP SCREEN: FT.

—— BOTTOM SCREEN: FT.

——  BOTTOM WELL: FT.

——  BOTTOM GRAVEL PACK: FT.

—— BOTTOM BORING: FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 718,753.1 E 1,737,045.5
SYSTEM State Plane using NAD27

GROUND ELEVATION  579.96 FT.

WELL No.MW-012 BORING No. 012 INSTALLED 7/29/97

]

——  TOP RISER: 581.98 FT.

GROUT SEAL: 75 GALLONS QUICK GROUT

BENTONITE SEAL: 40# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 40# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN HOLE DRILLED WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 522.56 FT.

——  TOP GRAVEL PACK: 519.56 FT.

——  TOP SCREEN: 517.66 FT.

——  BOTTOM SCREEN: 507.66 FT.

——  BOTTOM WELL: 507.66 FT.

——  BOTTOM GRAVEL PACK: 506.66 FT.

——  BOTTOM BORING: 500.46 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 718,758.6 E 1,737,044.4

SYSTEM State Plane using NAD27

GROUND ELEVATION  579.48 FT.

WELL No.MW-013 BORING No. 013 INSTALLED 7/30/97

]

——  TOP RISER: 581.51 FT.

GROUT SEAL: 50 GALLONS QUICK GROUT

BENTONITE SEAL: 85# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 375# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-PACK SCREEN HOLE DRILL WITH 4.25" HSA

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 547.28 FT.

——  TOP GRAVEL PACK: 543.98 FT.

——  TOP SCREEN: 539.98 FT.

——  BOTTOM SCREEN: 529.98 FT.

——  BOTTOM WELL: 529.98 FT.

——  BOTTOM GRAVEL PACK: 528.98 FT.

—— BOTTOM BORING: 528.98 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 718,892.4 E 1,736,827.8

SYSTEM State Plane using NAD27

GROUND ELEVATION  586.89 FT.

WELL No.MW-014 BORING No. 014 INSTALLED 7/30/97

]

——  TOP RISER: 588.89 FT.

GROUT SEAL: 75 GALLONS QUICK GROUT

BENTONITE SEAL: 100# BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.7'

GRAVEL PACK: 375# 7@#4 QUARTZ

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

PRE-EégK SCREEN. HOLE DRILLED WITH 4.25"

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 545.39 FT.

——  TOP GRAVEL PACK: 522.69 FT.

——  TOP SCREEN: 537.19 FT.

——  BOTTOM SCREEN: 527.19 FT.

——  BOTTOM WELL: 526.79 FT.

——  BOTTOM GRAVEL PACK: 526.79 FT.

—— BOTTOM BORING: 525.89 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 719,504.2 E 1,736,239.5

SYSTEM State Plane using NAD27

GROUND ELEVATION  599.87 FT.

WELL No.MW-015 BORING No. MW-015 INSTALLED 12/11/01

]

——  TOP RISER: 601.60 FT.

GROUT SEAL: QUICK GROUT

BENTONITE SEAL: 50 Ibs BENTONITE PELLETS

SCREEN: 2.0 dia., PVC SCH 40 20 SLOT, 9.0

GRAVEL PACK: 200 Ibs #4 Ohio Quartz from 77.0' -
89.6"; 75 Ibs #7 Sand from 75.3' - 77.0'

RISER PIPE: 2.0, dia., PVC SCH 40

SPACERS, DEPTH:

Installed with 4.25" HSA's

Used 300 gallons of water to wash plug out of HSA's
Set steel protector and poured concrete pad

Grouted from 71.1' to grade

Coordinates and elevations are from the re-survey in
June 2008.

——  TOP BENTONITE SEAL: 528.77 FT.

——  TOP GRAVEL PACK: 522.87 FT.

——  TOP SCREEN: 521.67 FT.

——  BOTTOM SCREEN: 512.67 FT.

——  BOTTOM WELL: 511.77 FT.

——  BOTTOM GRAVEL PACK: 510.27 FT.

——  BOTTOM BORING: 505.37 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY
PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 721,431.5 E 1,732,814.2

SYSTEM State Plane using NAD27

GROUND ELEVATION  586.82 FT.

WELL No.M-16

]

——  TOP RISER: 588.61 FT.

GROUT SEAL: 300 gals Quick Grout

BENTONITE SEAL: 80 Ibs 3/8" Coated Pellets

SCREEN: 2" dia., Sch 40, 0.010 Slot, Prepacked 40/60

Pack, 10

GRAVEL PACK: 40/60 Pack

RISER PIPE: 2", dia., Sch 40

SPACERS, DEPTH: N/A

Installed with 6.25' HSA's and stainless steel plate
SWL @ install = 36.7'

——  TOP BENTONITE SEAL: 525.62 FT.

——  TOP GRAVEL PACK: 521.12 FT.

——  TOP SCREEN: 519.32 FT.

——  BOTTOM SCREEN: 509.32 FT.

——  BOTTOM WELL: 508.82 FT.

——  BOTTOM GRAVEL PACK: 507.22 FT.

——  BOTTOM BORING: 504.82 FT.

BORING No. MW-16 INSTALLED 6/18/08
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY

PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 720,983.0 E 1,734,516.1

SYSTEM STATE PLANE

GROUND ELEVATION  619.00 FT.

WELL No.96-101

]

BORING No. 96-101 INSTALLED 6/5/96

—— TOPRISER: FT.

GROUT SEAL: 60 GALLONS QUICK GROUT

BENTONITE SEAL: 50# BENTONITE PELLETS

SCREEN: 1.0 dia., PVC SCH 40 20 SLOT, 9.0

GRAVEL PACK: 400# NO.4 OHIO QUARTZ

RISER PIPE: 1.0, dia., PVC SCH 40

SPACERS, DEPTH:

Flush mounted protector. Piezometer

——  TOP BENTONITE SEAL: 599.00 FT.

——  TOP GRAVEL PACK: 597.00 FT.

——  TOP SCREEN: 594.60 FT.

——  BOTTOM SCREEN: 585.60 FT.

——  BOTTOM WELL: 585.00 FT.

——  BOTTOM GRAVEL PACK: 584.00 FT.

——  BOTTOM BORING: 571.00 FT.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY

PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 719,229.2 E 1,734,600.2

SYSTEM STATE PLANE

GROUND ELEVATION  618.71 FT.

WELL No.96-104

]

BORING No. 96-104 INSTALLED 6/4/96

—— TOPRISER: FT.

GROUT SEAL: 35 GALLONS QUICK GROUT

BENTONITE SEAL: 50# BENTONITE PELLETS

SCREEN: 1.0 dia., PVC SCH 40 20 SLOT, 9.0

GRAVEL PACK: 350# NO.4 OHIO QUARTZ

RISER PIPE: 1.0, dia., PVC SCH 40

SPACERS, DEPTH:

Flush mounted protector. Piezometer

——  TOP BENTONITE SEAL: 598.71 FT.

——  TOP GRAVEL PACK: 596.21 FT.

——  TOP SCREEN: 594.61 FT.

——  BOTTOM SCREEN: 585.61 FT.

——  BOTTOM WELL: 585.01 FT.

——  BOTTOM GRAVEL PACK: 584.01 FT.

——  BOTTOM BORING: 570.01 FT.



GEOMCNST EPRI_SPORN_MOUNTAINEER.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

COORDINATES N 719,761.8 E 1,736,125.4

SYSTEM STATE PLANE

GROUND ELEVATION  603.40 FT.

WELL No.96-108

]

—— TOPRISER: FT.

GROUT SEAL: 80 GALLONS QUICK GROUT

BENTONITE SEAL: 50# BENTONITE PELLETS

SCREEN: 1.0 dia., PVC SCH 40 20 SLOT, 9.0

GRAVEL PACK: 250# NO.4 OHIO QUARTZ

RISER PIPE: 1.0, dia., PVC SCH 40

SPACERS, DEPTH:

Flush mounted protector Piezometer

——  TOP BENTONITE SEAL: 546.40 FT.

——  TOP GRAVEL PACK: 542.80 FT.

——  TOP SCREEN: 540.10 FT.

——  BOTTOM SCREEN: 531.10 FT.

——  BOTTOM WELL: 530.50 FT.

——  BOTTOM GRAVEL PACK: 529.40 FT.

——  BOTTOM BORING: 529.40 FT.

BORING No. 96-108 INSTALLED 6/11/96



GEOMCNST EPRI_SPORN_MOUNTAINEER.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

COORDINATES N 720,277.1 E 1,735,665.6

SYSTEM STATE PLANE

GROUND ELEVATION  602.29 FT.

WELL No.96-110

]

—— TOPRISER: FT.

GROUT SEAL: 60 GALLONS QUICK GROUT

BENTONITE SEAL: 50# BENTONITE PELLETS

SCREEN: 1.0 dia., PVC SCH 40 20 SLOT, 9.0

GRAVEL PACK: 300# NO.4 OHIO QUARTZ

RISER PIPE: 1.0, dia., PVC SCH 40

SPACERS, DEPTH:

Flush mount protector Piezometer

——  TOP BENTONITE SEAL: 563.19 FT.

——  TOP GRAVEL PACK: 560.59 FT.

——  TOP SCREEN: 558.59 FT.

——  BOTTOM SCREEN: 549.59 FT.

——  BOTTOM WELL: 549.99 FT.

——  BOTTOM GRAVEL PACK: 548.99 FT.

——  BOTTOM BORING: 529.19 FT.

BORING No. 96-110 INSTALLED 6/10/96



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY

PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 723,463.5 E 1,734,069.7

SYSTEM State Plane using NAD27

GROUND ELEVATION  582.17 FT.

WELL No.JTMN-1 BORING No. JTMN-1 INSTALLED 7/19/90

——  TOP RISER: 583.67 FT.

GROUT SEAL: Benseal

BENTONITE SEAL:

SCREEN: 2.0 dia., 20 slot, 19'

GRAVEL PACK:

RISER PIPE: 2.0, dia.,

SPACERS, DEPTH:

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

——  TOP BENTONITE SEAL: 529.47 FT.

——  TOP GRAVEL PACK: 527.47 FT.

——  TOP SCREEN: 525.47 FT.

——  BOTTOM SCREEN: 506.47 FT.

——  BOTTOM WELL: 505.57 FT.

——  BOTTOM GRAVEL PACK: 505.57 FT.

——  BOTTOM BORING: 505.57 FT.




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER
COMPANY

PROJECT _ EPRI GROUND WATER STUDY

COORDINATES N 723,392.8 E 1,734,106.4

SYSTEM State Plane using NAD27

GROUND ELEVATION  582.16 FT.

WELL No.JTMN-2 BORING No. JTMN-2 INSTALLED 7/18/90

——  TOP RISER: 584.06 FT.

GROUT SEAL: Benseal

BENTONITE SEAL:

SCREEN: 2.0 dia., 20 slot, 19'

GRAVEL PACK:

RISER PIPE: 2.0, dia.,

SPACERS, DEPTH:

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

——  TOP BENTONITE SEAL: 528.26 FT.

——  TOP GRAVEL PACK: 526.26 FT.

——  TOP SCREEN: 524.26 FT.

——  BOTTOM SCREEN: 505.26 FT.

——  BOTTOM WELL: 504.36 FT.

——  BOTTOM GRAVEL PACK: 504.36 FT.

——  BOTTOM BORING: 504.36 FT.




A ARCADIS

AEP 2008, 2010
Production Well Information

East 1, West 1, Well 4 to Well 6



MOUNTAINEER SUPPLY WELLS

DATUM: NAD27 / NGVD29 WV S §urveyed: 2/24/2010
WELL NORTH EAST ELEV. DESC. NOTE
EAST 1 722087.67] 1734564.25 588.47|WELL PUMP Top of PVC @ Inspection Hole

585.91/GROUND

WEST 1 721864.73] 1734247.03 587.32|FGD Top of Inspection Hole

585.64|GROUND

WELL 4 721739.55| 1734875.42 583.43|WASTEWATER WELL |Top of Inspection Hole
' 581.95|GROUND

WELL 5 721130.76] 1733439.50 589.09|WAREHOUSE Top of Inspection Hole

586.64|GROUND

WELL 6 722576.53] 1732461.99 588.45|0LD LAB Top of Inspection Hole

587.45|GROUND

H:\Survey\DATA\MOUNTAINEER\WELLS\WATER SUPPLY WELLS 2010\MT_SUPPLY WELLS_2-10.xls



AEP-DOLAN CIVIL LAB

MT PLANT - WELL CONVERSIONS
25 February 2010

INPUT OUTPUT

State Plane, NAD27 Geographic, NAD27
4702 - West Virginia South, U.S. Feet

EAST 1 1/5
Northing/Y: 722087.67 Latitude: 38 58 45.45449
Easting/X: 1734564.25 Longitude: 81 56 01.14811
Convergence: -0 34 37.84628
Scale Factor: 1.000021856
WEST 1 2/5
Northing/Y: 721864.73 Latitude: 38 58 43.21944
Easting/X: 1734247.03 Longitude: 81 56 05.13625
Convergence: -0 34 40.31173
Scale Factor: 1.000021706
WELL 4 315
Northing/Y: 721739.55 Latitude: 38 58 42.04479
Easting/X: 1734875. 42 Longitude: 81 55 57.16376
Convergence: -0 34 35.38317
Scale Factor: 1.000021627
WELL 5 4/5
Northing/Y: 721130.76 Latitude: 38 58 35.88458
Easting/X: 1733439.50 Longitude: 81 56 15.26701

Convergence: -0 34 46.57452
Scale Factor: 1.000021213

Remark:
Corpscon v6.0.1, U.S. Army Corps of Engineers



AEP-DOLAN CIVIL LAB

MT PLANT - WELL CONVERSIONS
25 February 2010

INPUT OUTPUT

State Plane, NAD27 Geographic, NAD27
4702 - West Virginia South, U.S. Feet

WELL 6 5/5
NorthinglY: 722576.53 Latitude: 38 58 50.07601
Easting/X: 1732461.99 Longitude: 81 56 27.82955

Convergence: -0 34 54.34062
Scale Factor: 1.000022168

Remark:

Corpscon v6.0.1, U.S. Army Corps of Engineers



Reynolds, Inc.

6451 Germantown Road * Middletown, Ohio 45042 * Phone: (513) 424-7287

B2,

4

Date: 12/12/2008
Job No.: 68658
PRODUCTION TEST Page 1 of 3
FGD West Well
Owner: AEP - Mountaineer Plant City: New Haven State: WV
\
Well No.: FGD West Location: __in gravel area
. Static Level /
Measured from Top Casing: X Total Depth 77 Inside Diam. 16" Standing Water Level 44.70'
Type Well: _Gravel Wall X Tubulér Rock New X
old " Cleaned ) Gravel Wall Diam. 30"
Screen: Length 15 Diam. 16" Slot Size 60
Type Stainless Steel-Pipe Size Depth {o top 62'
Driven By : _Electric Engine ._Pump Bowl Stages
Length Suction Pipe None X Well Top to Bottom of Suction
Orifice Size 6 By 5 Water discharged 200" from well into pit in building
Well Top to Bottom of Air Line N/A ' Gauge Reads: Feet Pounds
INCHES PUMPING DRAW SPECIFIC COMMENTS
TIME ON G.P.M. P.S.l. AMPS LEVEL DOWN CAPACITY
ORIFICE (ft) (ft)
8:27 AM 44.70 SWL
9:10 AM 6.0 305 Pump on
9:12 AM 47.50 2.80
9:14 AM 47.60
917 AMi 47.70 3.00
9:21 AM ' 47.70
9:30 AM 47.75
9:34 AM 6.5 317 47.78 3.08
. 9:38 AM 47.81
9:45 AM 47.83
9:50 AM : 47.86 3.16 100‘0‘
9:55 AM 47.89
Step 2
9:57 AM ) 49.40
Tested and Witnessed By Terry Breckenridge - Witnessed By For Purchaser

TC during test - 32" above gr.




Date 12/12/2008 Job No. 68658 PAGE: 20f3
INGHES PUMPING | DRAW | SPECIFIC
TIME ON GPM. | PSI. AMPS LEVEL | DOWN | CAPACITY | COMMENTS
ORIFICE (M) )
9:50 AM 135 457 49.35
10:01 AM 49.36 4.66 98.0
10:07 AM 49.40
10:12 AM 49.43
10:16 AM 49.50
10:21 AM 49.50 4.80 95.0
10:28 AM 49.55
10:32 AM 49.56
10:35 AM 49.57 4.87 94.0
10:40 AM Step 3
10:40 AM 235 603
10:41 AM 24.5 616 51.00 6.30 98.0
10:43 AM 51.05
10:45 AM 51.06
10:52 AM 51.12
10:55 AM 51.13 6.43 96.0
11:02 AM 51.18 6.48
11:08 AM 51.21
11:09 AM 39.50 FGD East
11:11 AM 51.23
11:14 AM 51.24 6.54 94.0
11:20 AM 51.26 6.56
11:25 AM 51.28
11:30 AM Step 4
11:32 AM 30.0 ) 51.85 7.15
11:35 AM 51.98 7.28 94.0
11:40 AM 52.00 7.30
11:46 AM 39.70 FGD East
11:50 AM 52.01 7.31
11:55 AM 52.05 7.35




Date 12/12/2008 Job No. 68658 Page No. 30f3
INCHES PUMPING DRAW SPECIFIC
TIME ON G.P.M. P.S.l. AMPS LEVEL DOWN CAPACITY COMMENTS

ORIFICE (ft) (f)

12:00 PM 52.07 7.37 92.5

12:15 PM 30 682 52.13 7.43 91.7

12:30 PM 52.16 7.46

12:35 PM 39.80 FGD East

12:45 PM 52.19 7.49

1:00 PM 52.23 7.53

1:05 PM 52.23 7.53

1:09 PM 52.24 7.54

1:10 PM Pump off

1:11 PM 45.60 0.90

1:12 PM 45.60 0.90

1:13PM 45.75 1.05

1:14 PM 40.20 FGD East

1:17 PM 45.70 1.00

1:18 PM 45.70 1.00

1:20 PM 45.64 0.94

1:30 PM 45.50 0.80

1:37 PM 45.40 0.70

1:44 PM 45.35 0.65

2:30 PM 45.12 0.42

2:35 PM 40.20 FGD East




Reynolds, Inc.

6451 Germantown Road * Middletown, Ohio 45042 * Phone: (513) 424-7287

Y,

4
Date: 12/17/2008
Job No.:
PRODUCT'ON TEST Page 1 of 4
FGD East Well
Owner: AEP - Mountaineer Plant City: New Haven State: "Wy
Well No.: FGD East Location: __along railroad fracks
Static Level /
Measured from Ground Level: Total Depth 78' Inside Diam. 16" Standing Water Level 45.38'
Type Well:  Gravel Wall X Tubular Rock New X
Old Cleaned Gravel Wall Diam. 30"
Screen: Length 15 Diam. 16" Slot Size 60
Type Stainless Steel - Pipe Size Depth to top 63'
Driven By : Electric Engine Pump Bowl Stages '
Length Suction Pipe None: X Well Top to Bottom of Suction
Orifice Size By ' Water Discharged 600" + /- _from well into pit in building
Well Top to Bottom of Air Line N/A Gauge Reads: Feet Pounds
INCHES PUMPING DRAW SPECIFIC COMMENTS
TIME ON G.P.M. P.S.L AMPS LEVEL DOWN CAPACITY
ORIFICE (ft) (ft)
10:30 AM Stop surging east well
10:52 AM 45.45 +0.07
11:00 AM 45.45 +0.07
11:15 AM i 45.40 +0.02
11:25 AM 44.59 FGD West
11:27 AM ' 45.38 0 SWL
11:30 AM Pump on
11:31 AM 48.27 2.89 Rate 1
11:32 AM ) 48.30 2.92
11:33 AM 48.33 2.95
11:35 AM 48.35 2.97
11:40 AM 6.0 305 48.85 347
11:44 AM 48.90 , 3.52 95
11:50 AM 49.00 3.62
Tested and Witnessed By Terry Breckenridge ~ Witnessed By For Purchaser

TC 2.7 above ground,
450" + / - north of Ohio Drilling well (original FGD well)




Date 12/17/2008 Job No. PAGE: Page 2 of 4
INCHES PUMPING DRAW SPECIFIC
TIME ON G.P.M. P.S.L AMPS LEVEL DOWN CAPACITY COMMENTS
ORIFICE (ft) (ft)

11:55 AM 5.0 278 . 49.15 3.77 74

12:00 PM 49.14 3.76

12:04 PM 44.60 FGD West
12:10 PM 49.19 3.81
12:14 PM 49.20 3.82
12:15 PM Rate 2
12:19 PM 50.91 5.53

12:20 PM 50.94 5.56
12:23 PM 10.5 403 50.97 5.50 72

12:25 PM 50.97 5.59

12:29 PM 44.62 FGD West
12:34 PM 51.02 5.64

12:38 PM 51.04 5.66 71

12:43 PM 51.05 5.67

12:50 PM 51.08 5.7

12:51 PM 44.67 FGD West
12:55 PM 51.10 5.73

1:00 PM Rate 3
1:07 PM 23.5 603 54.20 8.82

1:08 PM 54.20 8.82

1:10 PM 54.21 8.83

1:11 PM 47.67 FGD West
1:13 PM 54.22 8.84

1:18 PM 54.23 8.85

1:27 PM 54.28 8.9

1:35 PM 54.30 8.92

1:40 PM 54.32 8.94

1:45 PM Rate 4
1:47 PM 41.5 802 56.88 11.5 70

1:50 PM 57.92 12.24

1:52 PM 57.60 12.22

1:54 PM 57.65 12.27




Date 12/17/2008 Job No. Page No. Page 3 of 4
INCHES FUMPING | DRAW | SPECIFIC
TIME ON GPM. | Psl. AMPS LEVEL | DOWN | CAPACITY | COMMENTS
ORIFICE (f) (ft)
1:57 PM 57.6 12.28
1:58 PM 44.71 FGD West
2:00 PM 57.69 12.31
2:04 PM 57.70 12.32 65
2:06 PM 57.70 12.32
2:07 PM 57.72 12.34
2:08 PM 415 802 57.71 12.33
_2:10PM 57.75 12.37
2:13 PM 57.76 12.38
2:15 PM Rate 5
2:19 PM 52.5 902 58.85 13.47 67
2:22 PM 50,50 14.21
2:24 PM 50.60 14.22
2:25 PM 50.60 14.22
2:27 PM 50.63 14.25
2:30 PM 50.64 14.26
| |_231pPM 44.73 | FGD West
2:40 PM 50.73 14.35
2:43 PM 59.75 14.37
2:45 PM Rate 6
2:47 PM 64.5 1000 60.55 15.17
2:48 PM 61.20 15.82
2:50 PM 61.25 15.87
2:51 PM 44.72 FGD West
2:52 PM 61.28 15.9
2:54 PM 61.30 15.92
2:58 PM 61.34 15.96
3:01 PM 61.35 15.97
3:05 PM 61.39 16.01 .
3:08 PM 61.40 16.02
3:12 PM 61.41 16.03
3:14 PM 61.44 16.06 62.5




Date 12/17/2008 Job No. Page No. _Page 4 of 4
iINCHES PUMPING DRAW SPECIFIC
TIME ON G.P.M. P.S.l. AMPS LEVEL DOWN CAPACITY COMMENTS
ORIFICE () (ft)
3:15 PM Pump off
3:16 PM 47.00 1.65 Recovery
3:18 PM 48.70 1.32
3:19 PM 46.66 1.28
3:20 PM 46.55 1.17
3:21 PM 46.53 1.156
3:22 PM 46.50 1.12
3:23 PM 46.48 1.1
3:25 PM 46.41 1.03
3:30 PM 46.30 0.92
3:40 PM 44.72 \ FGD West




Reynolds, Inc.

6451 Germantown Road * Middletown, Ohio 45042 * Phone: (513) 424-7287

Date: 7/8/2008
Job No.: 68570
PRODUCTION TEST Page 1 of 1
Owner: AEP-Mountaineer Plant City: New Haven State: WV
Well No.: Fire Well #1 Location: 50" +/- from old Fire Well #1 (Abandoned)
Static Level /
Measured from Ground Level: Total Depth Inside Diam. 10 Standing Water Level 40.52
Type Well:  Gravel Wall 16 Tubular Rock New X
Old Cleaned Gravel Wall Diam. 16"
Screen. - Length 15’ Diam. 10"PS __ Slot Size 80
Type Johnson Depth to top 63 (Bel. Gr.)
Test
Driven By :  Electric X Engine Pump Bowl Pump _ Stages
Length Suction Pipe None Well Top to Bottom of Suction NA
Orifice Size 6 By 5 Water Discharged 300 from Well into Cooling Tower
Well Top to Bottom of Air Line N/A Gauge Reads: Feet Pounds
INCHES PUMPING DRAW SPECIFIC COMMENTS
TIME ON G.P.M. P.S.I AMPS LEVEL DOWN CAPACITY
ORIFICE

11:00 AM 6 305 45,22 4.70

11:10 AM ) 45.45 4.93

11:20 AM 45.47 4.95 61.2

11:30 AM 14 466 49.61 9.09

11:40 AM 49.59 9.07

11:50 AM 49.54 9.02 51.8

12:00 PM 22 584 52.00 11.48

12:30 PM ' 52.25 11.73

1:00 PM ' 52.30 11.78

1:30 PM 52.25 11.73 49.8

Water clear
at end of test

Tested and Witnessed By Steve Back Witnessed By For Purchaser




Rev 3/08 DATE THE WELL STATE OF FORM SW-258
WAS COMPLETED THIS REPORT MUST BE
' ~T/CO USE ONLY MM DD YY W\gi}‘gf;R‘géiiA SUBMITTED WITHIN 30 DAYS
- JATE RECEIVED 07 08 08 ‘ AFTER WELL IS COMPLETED
COMPLETION
PERM]T NO. FI LL IN TH[S FORM
MM DD YY REPORT COMPLETELY
. B DW- PLEASE PRINT OR TYPE
LOCATION OF WELL _
Well Ownor XUKMYARE AEP SXXKaX Mountalneer Power Plant '
| County Mason® [ Zip Code  25265-0419

Street/Road  Route 62

Latitude: 38 Deg 58.603 Min
Longilude: 81 _ Dep 56.240 Min
Acquired By: K]GPS [] Topo ] Other

AREA NAME/LOCATION:

Fire Well #1
Replacement Well

TYPE OF WELL:

[ ] Potable [_] Public Water Supply
[] Geothermal Industrial

[] Commercial [] Dewatering

[] Irrigation [_] Test/Exploratory
[ ] Other

WELL LOG

DRILLING METHOD

State the kind of formation

Depth
penetrated, their color, caves,
and if water bearing with
Fﬁr‘_))m (11;[?) estimate flow (GPM).
0 3 Top Soil
3 15 Br. sandy clay
30 Br. sand and gravel
30 35 Same
35 40 Same
40 45 Br. medium sand

little gravel
45 60 Br. medium sand
60 78 Br. medium sand
little gravel

If additional space is needed, nse

lop,

additional sheets nnd attach w/permit # al

[X] Cable Tool [] Rotary
[] Rotary Hammer [_] Other

Hole Diameter 16 (in)
Total depth 78 (ft)
CASINGS RECORD

MAIN CASING TYPE

K] Steel [[] Plastic

[[] Other
Casing Diameter __10 (in)

Wall Thickness __0.365  (in)
Casing Length 63 (ft)
Other Casing or Liner Used
Type []Steel [] Plastic

[] Other
Casing/Liner Diameter (in)
Length (ft) from (ft)
to (ft)

SCREEN RECORD.— SS

[ ] Not Installed K ] Installed
Material: [_] Bronze [] Plastic
Diameter of screen 10 PS _ (in)
Slot size__ 70

GROUTING RECORD
Grouting Material:
K Cement ["] Bentonite Clay
Other
No. of Bags:Bulk
Installation Method:
Tremic
PUMP INSTALLED
By Driller Yes [ | No
ESTIMATED WELL YIELD
Estimated at __ 500 G.P.M
Static Water Level 40.5  (ft)
*Pumping level below land surface
52 (ftyafter 2.5 hrs. at
580 G.P.M. (Estimated)
*Note: For Public Water Supply
wells please submit required yield
and drawdown iests.
WELL HEAD COMPLETION
Casing height above grade 2 (ft)

Type Of Well Cap  pgker
Installed: Pitless adaptor

VARIANCE ISSUED [ | Yes [_] No
Request Number

Length 15 (ft) from (ft)
to (ft)

GRAVEL PACK RECORD
Gravel Pack: [ Yes [INo
From 63 (fty to__78 (ft)

COMMENTS BY INSTALLER:
New Fire Well #1 -

50' +/- from old
Well #1

I hereby certify that this well h
all conditions stated in the above captioned
and complete (o the best of my knowledge.

as been constructed in accordance with stale rules and in conformance with
permil, and that the information presented herein is acourate

0ld Fire Well #1
abandoned/sealed

Company Name __Reynolds, Inc

WY Contractor No. _WVQ0OQ825
Master Well Driller Certification No.

Business Registration No,
Master Well Driller (print) John Workman

Master Well Driller Signature

' SUPERVISOR (SIGNATURE OF DRILLER OR JOURNEYMAN RESPONSIBLE FOR
i FEWORK 1F DIFFERENT FROM MASTER DRILLER.)

Journcyman Well Driller Certification No.

Journeyman Well Driller (please print)

Apprentice and Name (s)




Rev 3/08

DATE THE WELL
WAS COMPLETED

STATE OF
WEST VIRGINIA

FORM SW_258
THIS REPORT MUST BE
SUBMITTED WITHIN 30 DAYS

ST/CO USE ONLY MM DD YY

- DATE RECEIVED 12 10 08 WATER WELL AFTER WELL IS COMPLETED
COMPLETION
PERMIT NO. FILL IN THIS FORM

MM DD .YY REPORT COMPLETELY

- DW- PLEASE PRINT OR TYPE

LOCATION OF WELL A

Well Owner: Last Name American Electric Power KX Mountaineer Plant

| ZipCode 26265-0419

Street/Road Route 62, New Haven

| County Mason

Latitude:

Deg Min Sec

Longitude:
Acquired By: [RI GPS [ Topo [] Other

Dep Min Sec

AREA NAME/LOCATION:

FGD West Well

TYPE OF WELL:

[] Potable [_] Public Water Supply
[C] Geothermal Industrial

[l commercial [ ] Dewatering

[ ] irrigation [_] Test/Exploratory
[] other

WELL LOG

Depth

State the kind of formation
penetratéd, their color, caves,
and if water bearing with

ff‘;")m estimate flow (GPM).
0 13 Fill (£fly ash)
) 52 Band, Little gravel
52 78 Med- Coarse sand and
gravel
Clay

78

If additional space is needed, use
additional sheets and attach w/permit # a

RILLING METHOD
Cable Tool [_] Rotary
[J Rotary Hammer [_] Other

| Other

Hole Diameter

CASINGS RECORD
MAIN CASING TYPE

Steel [_] Plastic .

Casing Diameter
Wall Thickness
Casing Length
Other Casing or Liner Used
Type []Steel [ ] Plastic

Casing/Liner Diameter

SCREEN RECORD
[ Not Installed Installed
ial: [ ] Bronze [R]®lxstiss

Diameter of screen

(ft) from 63
to_78 (ft)

GRAVEL PACK RECORD
Gravel Pack: [X] Yes [ JNo

GROUTING RECORD
Grouting Material:
[X] Cement [ ] Bentonite Clay

No.of Bags:_ Bulk

Installation Method: -

PUMP INSTALLED
By Driller K] Yes [ ]No
ESTIMATED WELL YIELD
Estimated at _ 850 G.P.M
Static Water Level 44.70 (ft)
*Pumping level below ow land surface
52.24 (ft)after 4  hrs. at
682 G.P.M. (Estimated)
*Note: For Public Water Supply
wells please submit required yield
and drawdown tests,
WELL HEAD COMPLETION
Casing height above grade 2 (ft)
Type Of Well Cap
Installed:_Baker Pitless

VARIANCE ISSUED | | Yes [ | No
Request Number

COMMENTS BY INSTALLER:

Pump Test noted above
was Step Test at:

top.

I hereby certify that this well has been consiructed in accordance with state rules and in conformance with 317 gpm

all conditions stated in the above captioned permit, and that the information presented herein is accurate 457 gpm

and complete 10 the best of my knowledge. 616 gpm

Company Name __ Reynolds, Inc. WY Contractor No, WV Om§2§ § . 682 gpm
Master Well Driller Certification No.

Business Registration No.

Master Well Driller (print) John Workman

ster Well Driller Signature

SITE SUPERVISOR (SIGNATURE OF DRILLER OR JOURNEYMAN RESPONSIBLE FOR
SITEWORK IF DIFFERENT FROM MASTER DRILLER. )

Journeyman Well Driller Certification No.
Journeyman Well Driller (please print)
Apprentice and Name (s)




Well Owner; Last Name American Electric Power

Rev 3/08 DATE THE WELL STATE OF FORM SW-258

WAS COMPLETED ~ THIS REPORT MUST BE
I ST/COUSEONLY | - M™M DD YY w‘gir;ggl%:é?r’ SUBMITTED WITHIN 30 DAYS
ATE RECEIVED 12 12 08 AFTER WELL IS COMPLETED

COMPLETION
PERMIT NO. FILL IN THIS FORM
MM DD YY REPORT COMPLETELY
- DW- PLEASE PRINT OR TYPE
LOCATION OF WELJL

Street/Road Route 62, New Haven

i Mountaineer Plant
i County Mason

, Zip Code 26265-0419

Latitude:

_ Dep Min Sec

Longitude;

Deg Min See

Acquired By: 8 GPS [ ] Topo []Other

AREA NAME/LOCATION:"
FGD East Well

TYPE OF WELL:

[ Potable [_] Public Water Supply
[] Geothermal [X] Industrial

[1 Commercial [ ] Dewatering

[ trrigation [] Tcst/Exploralory

[] other

WELL LOG

DRILLING METHOD

[X Cable Tool [ | Rotary
[1 Rotary Hammer [] Other

| Other

Depth State the kind of formation
penetrated, their color, caves,
From | To | and if water bearing with Hole Diameter _ 30 (in)
() | (f) | estimate flow (GPM). Total depth_78 __(ft)
: CASINGS RECORD
MAIN CASING TYPE
Steel [ ] Plastic .
0 12 Fill (sand and gravel) [ [7] Other
i Casing Diameter (in)
12 49 Sand, Little gravel Wall Thickness_ 0.375 (in)
Casing Length (ft)
42 78 Med Bt it sand and Other Casing or Liner Used
gravel Tlﬁpe [] steel [ Plastic
Other
. Clay Casing/Liner Diameter (in)

If additional space is needed, use

Length (ft) from (ft)

___(ft)
SCREEN RECORD
[I'Not Installed Installed
Material: [ ] Bronze KJ. ss

GROUTING RECORD

| Grouting Material:

[X] Cement [ ] Bentonite Clay

No. of Bags:_Bulk
Installation Method:

PUMP INSTALLED

By Driller Yes [ ] No
ESTIMATED WELL YIELD
Estimated at - 900 G.P.M
Static Water Level 45.38  (ft)
*Pumping level below land surface
_61.44 (f)after_ 4 hrs. at
1000 G.P.M. (Estimated)
*Note: For Public Water Supply
wells please submit required yield
and drawdown tests.

[ WELL HEAD COMPLETION

Casing height above grade 2 (ft)
Type Of Well Cap

Installed: Baker Pitless

Diameter of screen 16" .
Slot size__0.06"
Length 15 (ft) from 63
to_78 (ft)

GRAVEL PACK RECORD
Gravel Pack: {&] Yes [ No

(ft)

VARIANCE ISSUED [ | Yes [ | No

Request Number
COMMENTS BY INSTALLER:

Pump [Pest noted above was
Step Test at:

additional sheets and attach w/permit # at From 25 (ft) to 78 (ft)

1op. — e
I hereby certify that this well has been constructed in sccordance with state rules and in conformance with 278 gpm
all.conditions sfaled in the above captioned permit, and that the information presenied herein is aceurate 403 gpm
and complete to the best of' my knowledge. 603 gpm
Company Name __Reynolds, Inc. . WV Contractor No. _WV_000825 802 gpm
Business Registration No. Master Well Driller Certification No. 902 gpm
1000 gpm

'y Well Driller (print)
Mraoter Well Driller Signature

John Workman

SITE SUPERVISOR (SIGNATURE OF DRILLER OR JOURNEYMAN RESPONSIBLE FOR
SITEWORK IF DIFFERENT FROM MASTER DRILLER.)

Journeyman Well Driller Certification No,

Journeyman Well Driller (piease print)
A nnrantire and Name ()




A ARCADIS

H.C. Nutting Company 2009

Piezometer Construction
Diagrams

PZ-09-03 to PZ-09-05



PROJECT __ MOUNTAINEER BOTTOM ASH POND COMPLEX

COORDINATES 71944.21 N/1733850.23 E (NAD 27)(NGVD29 WV S)

TERRACON PROJECT NO. _N2095020

SUMMARY ELEVATIONS
(FT. NGVD)

DATE INSTALLED ___02/17/09

REF. DATUM PT.
TOP OF PROTECTIVE
VAULT/GROUND SURFACE

GROUND SURFACE/TOP OF PAD

PIEZOMETER NO. _PZ2709-03

REF. DATUM PT.

IRNVN T sl T KRR
. DEPTH (ELEV.)
5
®
TOP OF , '
BENTONITE SEAL 10" (620.67)
@ TOP OF , ,
GRAVEL PaCK _2.0° (619.6)
1 GROUT SEAL
MATERIAL: CEMENT BENTONITE @
2 BENTONITE SEAL
MATERIAL: BENTONITE CHIPS \S‘ \ §
< e 5.0' (616.6")
S 0.010" SLOT § \ Top Of
BOTTOM OF : ,
50.4' (571.2)
4 GRAVEL PACK \ \ Tou OF
aATEgIAL: #5 QUARTZ SAND i\ &
5 BOREHOLE DIAMETER  4» 3
6" MIN.

6 1.92" DIA. PVC CASING (0.D.)

7 CONCRETE PAD g 30 gv
DIMENSIONS: 9 x3'x8" THICK (MIN.)

8 PROTECTIVE STEEL H2 RATED VAULT COVER

BOTTOM OF
BLANK SEC. _N/A

BOTTOM OF . .
GRAVEL PACK 904" (571.2)

BOTTOM OF ) '

GRAVEL PACK
BELOW SCREEN

NOTE: DEPTHS OF MATERIALS ARE TAKEN FROM TOP OF VAULT/GROUND SURFACE SCALE: NTS
GEOTECHNICAL ENGINEERING SECTION REVISION

CIVIL DESIGN STANDARD OBSEVRE\{_ALTION
APP,D. DR. C'Kw DATE

AMERICAN ELECTRIC POWER SERVICE CORP.

CDS—04A SH.

AMERICAN ELECTRIC POWER
MOUNTAINEER BOTTOM ASH POND COMPLEX

GEOLOGIST/ENGINEER:
TODD GRIFFITH H.C. NUTTING CO.

AEPMTP-000158




PROJECT __ MOUNTAINEER BOTTOM ASH POND COMPLEX

COORDINATES

719507.75 N/1733919.28 £ (NAD 27)(NGVD23 WV S)

TERRACON PROJECT No. _N2093020

SUMMARY ELEVATIONS
(FT. NGVD)

DATE INSTALLED 02/19/09

REF. DATUM PT.:
TOP OF PROTECTIVE
VAULT/GROUND SURFACE

GROUND SURFACE/TOP OF PAD

PIEZOMETER NO. _PZ-09-04

REF. DATUM PT.

VOO o] [ ] R
. DEPTH (ELEV.)
© TOP OF
BENTONITE SeAL _1:0° (596.1)
@ TOP OF , ,
GRAVEL PACK _2:0° (595.17)
1 GROUT SEAL
MATERIAL: CEMENT BENTONITE 5
2 BENTONITE SEAL
MATERIAL: BENTONITE CHIPS \
\ ey 50 (592.1")
S s D010 0T x \“ SCREEN _5: ,
BOTTOM OF , ,
\ 248 (572.3)
SCREEN
* ﬁi’%ﬁéhﬁ?"c“ #5 QUARTZ SAND \ \\\
5 BOREHOLE DIAMETER 3
6" MIN.
6 _1.92" DA, PVC CASING (0.D.) o
BLANK SEC. _N/A
7 CONCRETE PAD 50 v o»
GRAVEL PACK _25.0° (572.1")
8 PROTECTIVE STEEL H2 RATED VAULT COVER
BOTTOM OF , '
BOREHOLE _25.0" (572.1)
GRAVEL. PACK
BELOW SCREEN
NOTE: DEPTHS OF MATERIALS ARE TAKEN FROM TOP OF VAULT/GROUND SURFACE SCALE: NTS

GEOTECHNICAL ENGINEERING SECTION REVISION

CIVIL DESIGN STANDARD OBS'\'INREVLPLTION
APP'D. DR. C.K. DATE

AMERICAN ELECTRIC POWER SERVICE CORP. CDS-04A SH.

AMERICAN ELECTRIC POWER
MOUNTAINEER BOTTOM ASH POND COMPLEX

GEOLOGIST/ENGINEER:
TODD GRIFFITH H.C. NUTTING CO.

AEPMTP-000159




TERRACON PROJECT No. _N2095020
PROJECT __ MOUNTAINEER BOTTOM ASH POND COMPLEX
SUMMARY ELEVATIONS
(FT. NGVD)
COORDINATES __ 71848058 N/1734992.79 £ (NAD 27)(NGVD29 WV S)
DATE INSTALLED __02/18/09 PIEZOMETER No. _PZ=09-05
REF. DATUM PT.: REF. DATUM PT.
TOP OF PROTECTIVE
VAULT/GROUND SURFACE
GROUND SURFACE/TOP OF PAD Grape 0 (611.7)
ORIV ol [ SBB55¢
DEPTH (ELEV.)
® TOP OF
BENTONITE SEAL 10" (610.7)
@ TOP OF . .
GRAVEL PACK _2:0° (609.7)
1 GROUT SEAL
VATERIAL: CEMENT BENTONITE ®
2 BENTONITE SEAL
MATERIAL: BENTONITE CHIPS Q \
\\ \@ TOP OF ¢ o (606.7")
3 SCREEN 0.010" SLOT \ \ SCREEN > '
BOTTOM OF . ,
\ 50.2" (561.5")
SCREEN
4 CRAVEL PACK 5 QuaRTZ sanp \ \\\
5 BOREHOLE DIAMETER 4 3
8" MIN, —_
6 _1.92" DIA. PVC CASING (0.D.) corou o
BLANK SEC. N/
7 CONCRETE PAD .z gn
NG D 3'x3'x8" THICK (MIN.) o o
GRAVEL PaCK _50:2' (561.5)
8 PROTECTVE STEEL H2 RATED VAULT COVER
BOTIOM OF . .
GRAVEL PACK
BELOW SCREEN
NOTE: DEPTHS OF MATERIALS ARE TAKEN FROM TOP OF VAULT/GROUND SURFACE SCALE: NTS
GEOTECHNICAL ENGINEERING SECTION REVISION
CIVIL DESIGN STANDARD 0 OBSEVREVL?-TION
APP'D. DR. C.K. DATE
AMERICAN ELECTRIC POWER SERVICE CORP. CDS—-04A | SH.
gk
T0DD GRIFFITH  H.C. NUTTING CO.

AEPMTP-000160



A ARCADIS

H.C. Nutting Company 2009
Soil Boring Logs

B-09-01, B-09-02, PZ-09-03 to
PZ-09-05, B-09-06



~ D
LOG OF BORING NO. B-09-01 Page 1 of 2
CLIENT
American Electric Power
SITE PROJECT
New Haven, West Virginia Mountaineer Bottom Ash Pond Complex
Boring Location: 719673.518, 1733588.509 SAMPLES TESTS
- : D
O] o) £ o | = ac
S DESCRIPTION 2 s =] S| | EE
®) £ > x W~ z |z Lo
T £ o W > |z jch|Z zZ>
a = w|l o |yl O - TTE N O
z 508|3(¢|8|55|58 |5y 28
& | Approx. Surface Elev.: 621.5 ft o |3z |F|la|o@a|Z0|od| 50
’ FILL, gravel base for roadway 6205 - GP| 1 {SS| 18 27
FILL, poorly graded sand, some gravel
and silt, fine grained, brown, medium —
dense to dense, moist —SP| 2 |SS}| 18} 35 5
=
—SP| 3 |SS| 18| 29
—SP} 4 {SS} 18| 32
10— :
—SP| 5 |SS| 18 38 | 11
12.5 609 .
FILL, silty sand, grayish brown to brown, —SM| 6 |SS| 18| 53
very dense to dense, moist to wet ]
15— :
—SM} 7 {85} 18| 51 8
, —SM| 8 |SS| 18| 48
20 Ism[ ¢ [SS| 18| 49
g 225 % 599 ]
= FILL, poorly graded sand, some gravel —SP| 10 |SS| 18 | 44
é and silt, fine grained, brown to light brown, I
z dense, saturated —
o 25
< —SP| 11 |SS| 18| 38 | 14
« .
E ; 275 594 .
gl SILTY SAND, very fine to fine grained, —SM| 12 |SS} 18 | 12
2 some thin sandy silt seams, brown to light 7
3 broyvn, medium dense to loose, wet to —
a1 moist O Ism{13(ss| 18 [ 9
2k _
& ) ]
]| Continued Next Pag_;e
E The stratification lines represent the approximate boundary lines **CME 140H SPT automatic hammer
«»§ between soil and rock types: in-situ, the transition may be gradual.
S
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-16-09
WL ¥ 225 wD ¥ AB BORING COMPLETED 2-16-09
ol WL (¥ 220 24 hour |¥ E rr acon RIG Track |[FOREMAN ~ JW
S WL LOGGED  TAG|JOB# N2095020)

AEPMTP-000146



REVISED BORING LOGS MTNEER PLANT BOTTOM ASH.GPJ TERRACON.GDT 3/9/09

f )
LOG OF BORING NO. B-09-01 Page 2 of 2
CLIENT
American Electric Power
SITE PROJECT
New Haven, West Virginia Mountaineer Bottom Ash Pond Complex
SAMPLES TESTS
— : G
O} 0 £ o | & aa
S DESCRIPTION e o= | D3 | 22
O 2 15 x wles| Z1E | LG
T £ (| W S| zo cw |2 Z>
o = o Q) 0 - TV R Qb
< 8 O Z2|la| O | D |ZZ2|> O
o i | Dl>| WL |ad (L0l | 2~
0] Q D Z || om|2O|aal Dn
R SILTY SAND, very fine to fine grained, —SM| 14 |SS| 18| 9
some thin sandy silt seams, brown to light ]
broyvn, medium dense to loose, wet to —
moist ®Ism| 15 [s5][ 18 | 9
—1SM| 16 |SS| 18 | 11 14
O TIsm 17 (5518 | B
—SM| 18 |SS| 18 | 10
1145 576.5) 45 |
I POORLY GRADED SAND with SILT, — SP| 19 |SS| 18| 25
brown to dark brown, medium dense fo _1SM
dense, moist to wet ]
—SP| 20 {SS| 18 | 27 8
_I1SM
ISP 21 |SS| 18 | 54
51.5 570 “1SM
BORING COMPLETED
i
|
k
The stratification lines represent the approximate boundary lines **CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual.
WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-16-09
WL (¥ 225 wD | AB BORING COMPLETED 2-16-09
WL X220 24 hour|¥ Erracon RIG Track | FOREMAN ~ JW
LWL LOGGED TAG|JOB# N2095020/

AEPMTP-000147



a )
LOG OF BORING NO. B-09-02 Page 1 of 1
CLIENT
American Electric Power
SITE PROJECT
New Haven, West Virginia Mountaineer Bottom Ash Pond Complex
Boring Location: 719744.754, 1733658.992 SAMPLES TESTS
® o) £ e | 0g
S DESCRIPTION Lle = e oIE | 2E
2 - lo| & Y12o |cd|2 | 29
& E ol @yl 0] T2 |WUE |2 QL
& B85 |8|8 |82 |58z | 2E
® | Approx. Surface Elev.: 594.5 ft v o |21z |F|lax|oa|20|cad| Sn
SN TOPSOIL, lean clay, high organic content, —CL| 1 |SS{ 18| 4 19
/Y dark brown, very soft, saturated (possible ]
R seepage from dike) 592.5 -
SANDY SILT, fine grained, brown, loose, _IML!I 2 1sS] 18 9 19
wet to moist =
5—] ,
—ML| 3 |SS{ 18} 7
—ML| 4 |SS| 18] 5
ML 5 |55 18| ©
—ML| 6 |SS| 14| 6
' 15—
i POORLY GRADED SAND with SILT and SM
GRAVEL, light to dark brown, medium ~
dense to dense, moist —SP| 8 |SS| 18| 22 6
T1SM
2" SP[ 9 [S5| 18 | 14
—1SM
3 —ISP|10|SS| 15| 19
5 1M
%' —
q 1 v 2 °ISP[ 11 [SS[ 18| 30
o 111265 ~ 568 ISM
o BORING COMPLETED
S
2
=
O
=
g
Q.
éI
E The stratification lines represent the approximate boundary lines **CME 140H SPT automatic hammer
»] between soil and rock types: in-situ, the transition may be gradual.
(O]
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-18-09
PFWLIYo wD [¥ 26.0 AB BORING COMPLETED 2-18-09
[s3]
wi e v Ciracon i-- Traok| FOREVAN _ JW
A wL LOGGED  TAG|JOB# N2095020)

AEPMTP-000148



=ER PLANT BOTTOM ASH.GPJ TERRACON.GDT 3/9/09

REVISED BORING LOGS MTN

4 N
LOG OF BORING NO. PZ-09-03 Page 1 of 2
CLIENT
American Electric Power
SITE PROJECT
New Haven, West Virginia Mountaineer Bottom Ash Pond Complex
Boring Location: 719441.213, 1733850.227 SAMPLES TESTS
_1 : b7
o} e} £ o | = alt
S DESCRIPTION L 18 > = oIF | Z2E
: 158! |8l lep|E | SC
o - n o w O IR RTTE Oy
7 5168|5212 59 |58|zs| 2E
& | Approx. Surface Elev.: 621.5 ft a |olz|F|lac| oo |20|a8| Sn
’ FILL, gravel base for roadway 6205 — SP; 1 |SS| 18| 26
FILL, poorly graded sand with silt, some SM
gravel, brown, medium dense to dense, N
moist —SP| 2 |SS| 18} 31 6
“ISM
5—] ;
—SP| 3 |SS| 18| 28
“1SM
—~SP| 4 |{SS| 18| 39
~_|SM
10 sp| 5 [55] 18 | 42
~ISM
—SP| 6 |SS| 18| 49 | 10
_ISM
15— :
¥ —SP| 7 |SS} 18| 39
i _1SM
17.5 V604 -
FILL, poorly graded sand, some gravel —SP| 8 |SS| 18| 38
and silt, fine grained, brown, dense, ]
saturated v —
Y 20TSP[ 9 [SS| 18 | 42
225 599 .
| 4 CLAYEY GRAVEL with SAND, fine sand —SC| 10 |SS| 18| 11
24 with rounded gravel, dark gray, medium 597.5 7
dense, moist to wet —
LEAN CLAY with SAND, brown to light 25— cLl11lsst1s8| 12 | 19 4500* | LL =29
brown, stiff, moist 7 Pl=10
—CL| 12 |SS}| 18] 13 3500*
30 591.5| 44 ]
SILTY CLAY with sand, brown to light —CL| 13 {SS| 18| 11 20 4500*| LL=25
brown, stiff, moist ML PI=5
—CL] 1 |STj 22 LL.=25
| Continued Next Pag_;e
The stratification lines represent the approximate boundary lines **CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. *Calibrated Hand Penetrometer
WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-16-09
WL ¥ 175 wD ¥ 20.2 72 BORING COMPLETED 2-17-09
WL T 158  2/25¥ Err acon RIG Track | FOREMAN ~ JW
LWL LOGGED TAG | JOB #  N2095020,

AEPMTP-000149



REVISED BORING LOGS MTNEER PLANT BOTTOM ASH.GPJ TERRACON.GDT 3/3/09

7 3
LOG OF BORING NO. PZ-09-03 Page 2 of 2
CLIENT
American Electric Power
SITE PROJECT
New Haven, West Virginia Mountaineer Bottom Ash Pond Complex
SAMPLES TESTS
Q@ 6 E ] = 0o “g*
S DESCRIPTION E: > o= | | 2E
: T 1o| & U ioleg|2 | 29
Y E o @ lwl Q| s |UE]|2 Oy
< o Ol Z2lal Ol [ EZ2> O
o [} Ol 2>l L |laa|Loias | ZE
5] fa) S| Z || @ |wod |[2O0]aa| Dn
ML PI=7
134 587.5 SM| 14 [SS| 14| 10
i SILTY SAND, very fine grained, trace
gravel, many thin sandy silt seams, brown SISl 5 TssT 18 T 11
to light brown, loose to medium dense,
moist
SM{ 16 |SS| 18 8 13
O Ism[17|ss| 18| 7
SM| 18 |SS| 18| 8
o Ism 19 [sS[ 18| 10
1lass 573 SM| 20 |SS) 18 | 12
P2 POORLY GRADED GRAVEL with SAND
N and SILT, subrounded to rounded gravel, 50
OQDC brown, loose to medium dense, wet GP| 21 |SS| 18 8 8
[ Ao151.5 570
BORING COMPLETED
|
The stratification lines represent the approximate boundary lines **CME 140H SPT automatic hammer
between soil and rock types: in-situ, the transition may be gradual. *Calibrated Hand Penetrometer
WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-16-09
WL ¥ 175 wD ¥ 20.2 72 BORING COMPLETED 2-17-09
WL [ T158  2/25|Y err acon RIG Track | FOREMAN ~ JW
Lwe LOGGED TAG |JOB# N2095020)

AEPMTP-000150



~
LOG OF BORING NO. PZ-09-04 Page 1 of 1
CLIENT
American Electric Power
SITE PROJECT
New Haven, West Virginia Mountaineer Bottom Ash Pond Complex
Boring Location: 719506.02, 1733919.514 SAMPLES TESTS
ot : %)
g o £ o | oo
S DESCRIPTION . |g > o= ol | EE
- 6|6 i lag|2 | 2O
o = | 8 |lwt O 2 WE |2 Qi
< 5935|2068 |58|xs| 2F
o | Approx. Surface Elev.: 597 ft o |[D|Z|F|x|on|2O0|ad Su
SL TOPSOIL, saturated —{CL[ 1 |ss[ 11| 9
oy, - i
[ o 595 7
SANDY SILT, trace clay, fine to very fine _ ‘
grained, brown, loose, layered, wet m ML} 2 |SS| 18 9 21
=
—ML| 1 [ST| 24
—ML} 3 [S§| 18] 10
WML 4[5 18| 5
—ML| 5 |SS| 18 6 23
ML 6 |85 18| 5
—~ML| 7 |SS]| 18 7
2°TIML[ 8 [SS| 18| 13
14 ]421.4 575.5 7
2 \C‘ H POORLY GRADED GRAVEL with SILT —
s and SAND, subrounded gravel, brown y
N OC o with gray, medium dense to dense, very :g& 918812 | 19 6
sp A moist
Zho (N9 ]
S 1] v 25
AN Y —GP| 10 |SS| 18 | 43
cf AlH26.5 570.5 —IGM
- BORING COMPLETE
|
2
=
ol
o
o
<
o
4
5| The stratification lines represent the approximate boundary lines **CME 140H SPT automatic hammer
«»] between soil and rock types: in-situ, the transition may be gradual.
(O}
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-19-09
% WL ¥ N/E wD X N/E AB BORING COMPLETED 2-19-09
[18}
of WL [T N/E 481¥ 255 2025 Erracon RIG Track | FOREMAN  JW
éLWL LOGGED TAG | JOB# N2095020

AEPMTP-000151



7
LOG OF BORING NO. PZ-09-05 Page 1 of 2
CLIENT
American Electric Power
SITE PROJECT
New Haven, West Virginia Mountaineer Bottom Ash Pond Complex
Boring Location: 718483.249, 17349890.193 SAMPLES TESTS
S o) £ ol E N
p DESCRIPTION |2 > = = 2
Q = > wo| o~ Elt LG
T r (9| W Slzolcw|2 zZ>
o = ] | o)y (@] 2 e |2 O
x 5 1913|¢| 2|58 |6|ay| SE
G | Approx. Surface Elev.: 611.5 ft o |3z ||l x| sm|20|c8| Sn
03 \TOPSOIL ot —SP| 1 [SS] 18] 20
FILL, poorly graded sand, some silt and 1
trace fine gravel, fine to medium grained ]
sand, brown, dense, moist _ispl 2 Iss] 18| 30 4
5 606.5| 5 |
' POORLY GRADED SAND trace silt, fine —{SP| 3 |SS] 18| 10
grained, brown, loose to very loose, moist m
—SP| 4 [SS}1 18} 5
ISP 5 [SS[ 18| 5
—SP| 6 [SS| 18| 4 7
S IsP[ 7 [SS[18 | 3
—SP| 8 |SS| 13| 4
120 591.5| 50 ]
‘ POORLY GRADED SAND, trace silt, fine —SP| 9 {SS| 18| 5
grained, brown, very loose to lcose, moist m
3 ISP[10(SS| 18] 3 | 6
&F _
2 §
8 25—
%ﬁ —SP| 11 |SS}| 18| 6
g ]
= pa—
ol [SP|12(SS[18] 5
20129 582.5 .
S Y POORLY GRADED GRAVEL with SAND, o
= subrounded gravel with fine to coarse U= ,
§ OQD sand, brown to dark brown, loose to — GP) 13 ]SS 18 | 10
Z BOQOC medium dense, moist ]
ol N
i Continued Next Page
E The stratification lines represent the approximate boundary lines **CME 140H SPT automatic hammer
»§ between soil and rock types: in-situ, the transition may be gradual.
O]
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-18-09
WL ¥ NE wD |¥ N/E AB BORING COMPLETED 2-18-09
fas]
o WL [T NE 72 ¥ N/E 2/25 Erracnn RIG Track | FOREMAN ~ JW
éLWL LOGGED TAG | JOB# N2095020)

AEPMTP-000152



~
LOG OF BORING NO. PZ-09-05 Page 2 of 2
CLIENT
American Electric Power
SITE PROJECT
New Haven, West Virginia Mountaineer Bottom Ash Pond Complex
SAMPLES TESTS
D D ‘5“., o | = og
9 DESCRIPTION Q > 2| S| 22
o = 0> @ I . ElE L
T r |9 | W >l zo |acw|Z zZ>
o F |l 2wl O r2 |WE |2 Qi
< a. ot =2|lal O -0 | EZ > O
o U ol 2(>sl@|lasxligo|ecs ! 2
15} a (2| zlflxc|wd |{20|aa| Do
P2\ —GP| 14 |SS| 18 | 19
I8 ]
o b
LO (135 576.5) op
' POORLY GRADED SAND, some gravel, —SP} 15 |SS| 18 | 10
fine to coarse sand, brown, loose to m
medium dense, moist —
—SP| 16 |SS| 18] 13
~.-]40 571.5] 49
] POORLY GRADED SAND with GRAVEL —SP| 17 |SS| 18 | 30 3
brown, dense to medium dense, moist 7
—SP| 18 |SS| 18 | 20
ISP 19 [SS| 18 | 21
1475 564 -
! POORLY GRADED SAND, some gravel, —{SP| 20 |SS| 18] 14 7
fine to medium grained sand, brown to light .
brown, medium dense, moist -
ISPl 21 |sS[ 18| 13
.151.5 560 .
BORING COMPLETED
a
15}
Z
Q
Q
=
i |
s
&
3
=
O
£
2
=
2
T
i
E The stratification lines represent the approximate boundary lines **CME 140H SPT automatic hammer
ol between soil and rock types: in-situ, the transition may be gradual.
(O}
g WATER LEVEL OBSERVATIONS, ft BORING STARTED 2-18-09
P WL Y NE wD Y N/E AB BORING COMPLETED 2-18-09
§ WL ¥ N/E 72 ¥ N/E 2125 err acon RIG Track | FOREMAN JW
s WL LOGGED  TAG |JOB # N2095020

AEPMTP-000153



d )
LOG OF BORING NO. B-09-06 Page 1 of 1
CLIENT
American Electric Power
SITE PROJECT
New Haven, West Virginia Mountaineer Bottom Ash Pond Complex
Boring Location: 718535.672, 1735062.716 SAMPLES TESTS
< o) & o | k= nd
3 DESCRIPTION 2 | o=l | g
O £ 01>« wilr~| Zl|E Ti
T T » | W >Slzo || 2 zZ>
N = w| oyl d T2 | WE 2 [ofm]
x 518131285958 |xs| 28
@ | Approx. Surface Elev.. 594.5 ft O |21 z|f| x| oml|20|ad| S
eeq0-3\TOPSOIL 594  —{SC| 1 [SS| 14| 11
FILL, clayey sand, fine to medium 4
grained, organics such as roots fragments ]
a5 throughout, brown, medium dense to loose, 501 _Iscl 2 [ss!| 18 5 2000*
=——Mmoist to wet —
SILTY CLAY with SAND, fine sand, light —CL| 1 |ST| 24
brown, medium stiff, moist 5—IML
—CL| 3 |SS} 18 7 23 2000* | LL=25
—IML Pl=6
—CL{ 4 18§18 7 23 2500 | LL=26
TIML Pl=6
10.5 5g4| 10 :
; POORLY GRADED SAND with GRAVEL - SPI 5 1SS| 18 13
fine to coarse sand, some silt, rounded to ]
subrounded gravel, brown, medium dense
to loose, moist - SP| 6 |SS| 14| 8
" Isp| 7 [sS| 14| 6
—SP| 8 {SS{ 14} 5
20°18p| 9 [sS[ 14| 11
L do2s 572 ]
i POORLY GRADED SAND with SILT, —SP} 10 |SS} 18 | 19 4
brown, medium dense, moist —1SM
| 2 TSP| 11 |5S| 18| 14
K 1lli265 568 _1SM

BORING COMPLETED

The stratification lines represent the approximate boundary lines
between soil and rock types: in-situ, the transition may be gradual.

**CME 140H SPT automatic hammer
*Calibrated Hand Penetrometer

WATER LEVEL OBSERVATIONS, ft
WL (¥ N/E wD ¥ AB

D BORING LOGS MTNEER PLANT BOTTOM ASH.GPJ TERRACON.GDT 3/9/08

by Merracon e

BORING STARTED 2-18-09
BORING COMPLETED 2-18-09

LOGGED TAG | JOB# N2095020,

AEPMTP-000154



A ARCADIS

Arcadis 2016
Boring Logs

SB-1601, MW-1601A to MW-
1608
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY __American Electric Power BORING NO. SB-1601 DATE_10/05/16 sSHEET_1 OF _ 4
PROJECT _ Mountaineer Plant BORING START _ 05/05/16 BORING FINISH _05/06/16
COORDINATES _Not Surveyed PIEZOMETER TYPE__NA WELL TYPE _NA
GROUND ELEVATION__NA SYSTEM _NA HGT. RISER ABOVE GROUND NA DIA _NA
Water Level, ft z 57.0 ! l DEPTH TO TOP OF WELL SCREEN_NA BOTTOM _NA
TIME WELL DEVELOPMENT_NA BACKFILL _Grout
DATE 5/6/2016 FIELD PARTY _NA RIG _Hollow Stem Auger
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ﬁlt_')g N Tolo SOIL / ROCK = DRILLER'S
o w
23| 2| INFEET | RESISTANCE 023 o, ] I IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
0 [NR| 0.0 8.0 No recovery, boring was pre-drilled for utility
clearance; no samples were taken.
5 —
1 |SH| 8.0 10.0 0-3-3-1 12 Sand, fine to coarse; some silt; little fine gravel,
angular to subrounded; trace medium
subangular gravel; wet; dark yellowish brown
(10YR 4/2). /
10 Silt with clay with fine sand; moist; soft;
2 |SS| 10.0 | 12.0 1-1-1-1 12 \non-plastic; very dark gray (N 3/). /_
i Silt, some clay, some fine sand, trace coal
fragments; moist; soft.
3 |SS| 120 | 14.0 0-0-1-1 18 ]
4 |SS| 14.0 | 16.0 1-1-2-2 18 ]
15
5 |8S| 16.0 | 18.0 2-1-1-2 18 ]
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA 6 x3.25HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA 9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6 RECORDER __J. Wanner
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. SB-1601 DATE_10/0516 SHEET_2 OF _ 4
PROJECT _Mountaineer Plant BORING START _ 05/05/16 BORING FINISH _05/06/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,&'5% N Tolo SOIL / ROCK = DRILLER'S
(e} w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
6 |SS| 18.0 | 20.0 1-1-141 19
7 |SS| 20.0 | 22.0 1-1-21 48 20
8 |SS| 22.0 | 24.0 0-1-3-7 21 ]
Silty sand, fine to coarse; moist; loose;
yellowish brown (10YR 5/4).
9 |SS| 240 | 26.0 4-5-4-5 21
Silt, some very fine sand; dry; rapid dilatancy;
stratified; gray (5Y 6/1) with 30% iron staining
101ss!| 260 | 280 1-1-3-3 18 ML \as dark as dusky red (7.5R 3/3).
Silt, trace clay; wet; soft; rapid dilatancy;
i stratified.
11 1ss!| 280 | 300 1-1-2-2 22 - Note: Very finely stratified from 27.8 to 28 feet.
] Note: Color grades to yellowish brown (10YR
5/6) from 29 to 31 feet.
12 |SS| 30.0 | 32.0 1-1-3-9 19 30
Note: Color change to gray (N 5/) abrupt upper
and lower boundaries from 31 to 31.1 feet.
Sand with silt, some clay; moist; loose; brown
1388|320 | 340 2-2-3-4 7 (7.5YR 4.3); sand is fine to coarse. /
Sand, little to some silt; moist; yellowish brown
(10YR 5/4); loose; sand is fine to coarse.
14 |SS| 340 | 36.0 2-4-7-7 12 Note: Dry from 34 to 36 feet.
15|SS| 36.0 | 38.0 5-7-8-7 12 Note: Dry grades to moist from 36 to 38 feet.
16 | SS| 38.0 | 40.0 2-4-5-6 19 Note: Moist from 38 to 44 feet.
17 | SS| 40.0 | 42.0 5-5-6-5 19

Continued Next Page




AEP - AEP.GDT - 10/05/16 15:21 - C:\CHERYL\PROJECTS\GINT SAVED TO COLUMBUS SERVER USE FOR REFERENCE\AEP MOUNTAINEER BORING LOGS 9-2016\AEP MOUNTAINEER.GPJ

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. SB-1601 DATE_10/05/16  SHEET_3 O©OF 4
PROJECT _Mountaineer Plant BORING START _ 05/05/16 BORING FINISH _05/06/16
wel w SAMPLE STANDARD _,IE RQD| peprH |o m
T e DEPTH  |PENETRATION g W I SOIL / ROCK - DRILLER'S
| 93 N 23| o
%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" @ ©
18 [ SS| 42.0 | 44.0 1-4-5-5 17
Note: Slight increase in silt content from 43 to
44 feet.
19 [SS| 44.0 | 46.0 2-4-6-7 13
20 |SS| 46.0 | 48.0 5-5-7-7 17

21 |SS| 48.0 | 50.0 8-10-10-10 18
Note: Weakly stratified from 48.5 to 50 feet.

22 |SS| 50.0 | 52.0 6-6-7-8 16
23 |SS| 52.0 | 54.0 2-3-8-8 18
24 |SS| 54.0 | 56.0 4-4-5-6 13
Note: Trace subrounded medium to coarse
251ss| 56.0 | 58.0 4-4-6-8 19 gravel, sedimentary very thinly bedded, pitted
along bedding at 55.5 feet.
Note: Trace subrounded coal (250 mm z
diameter, readily disaggregate; broken apart;
internal coal appearance is well preserved) at
26 | SS| 58.0 | 60.0 2-4-6-4 13 56.1 feet.
Note: Includes little amount of fine subangular
gravel from 57.5 to 58 feet.
Note: Weakly stratified from 59 to 59.5 feet.
27 | SS| 60.0 | 62.0 2-4-4-6 14
28 |SS| 62.0 | 64.0 4-4-4-5 18

Sand, fine to medium, little to some silt; moist;
loose; yellowish brown (10YR 5/4).

29 |SS| 64.0 | 66.0 5-6-9-10 17

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY __ American Electric Power BORING NO. SB-1601 DATE 10/05/16 SHEET_4 OF _ 4
PROJECT _Mountaineer Plant BORING START _ 05/05/16 BORING FINISH _05/06/16
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 ®
i~ DEPTH PENETRATION [ W T SOIL / ROCK = DRILLER'S
sg| S E93 N (23| S m
%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO BLOWS /6" 14 ©
30 |SS| 66.0 | 68.0 5-6-7-8 17 Note: Thin layer of coal fragments up to 10 mm
in size).
Note: Includes a little amount of fine
subrounded gravel from 67 to 68 feet.
31|SS| 68.0 | 70.0 6-6-5-7 16

Ad GP | Gravel, some sand; moist; loose; gravel is fine
70 == Sp | \to medium, rounded and subrounded. /]
Sand, some silt, little fine to medium gravel;
dry; loose; yellowish brown (10YR 5.4); sand is
fine to coarse.

32|S8SS| 70.0 | 71.3 12-15-50/4 16

Silt, little very fine sand; dry; hard; very dark
brown (7.5YR 2.5/2).

Bedrock, weak, thin plates; looks like shale, but
fine party crystals (like mica) are abduct; olive
gray (5Y 5/2).

Bedrock, weak, thin plates; looks like shale, but
fine party crystals (like mica) are abduct; olive
gray (5Y 5/2).

End of boring at 71.3 feet.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY _ American Electric Power BORING NO. MW-1601A DATE_10/05/16 SHEET _ 1 OF 4
PROJECT _ Mountaineer Plant BORING START _ 06/08/16 BORING FINISH _06/08/16
COORDINATES _ N 717,305.0 E 1,734,094.2 PIEZOMETER TYPE__NA WELL TYPE _OW
GROUND ELEVATION_607.5 SYSTEM __NAD 1927 HGT. RISER ABOVE GROUND 3.19 DIA 2"
Water Level, t |\ 63.0 A4 N4 DEPTH TO TOP OF WELL SCREEN__67.0 BOTTOM _77.0
TIME WELL DEVELOPMENT_NA BACKFILL _Grout
DATE 6/8/2016 FIELD PARTY _NA RIG _Hollow Stem Auger
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ﬁlt_')g N Tolo SOIL / ROCK = DRILLER'S
o w
23| 2| INFEET | RESISTANCE 023 o, ] I IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
0 |[NR| 0.0 10.0 0 Straight drill to 10 feet, boring was pre-drilled
for utility clearance; no samples were taken.
5 —
1 |8SS| 10.0 | 12.0 1-2-4-5 13 10 ML | Silt, some clay, little sand;, dry; firm; massive;
10YR 4/4 to 4/3.
2 |SS| 12.0 | 14.0 3-4-5-5 16 ]
Silt with clay and sand; moist; soft.
3 |SS| 140 | 16.0 4-5-4-7 13 Interbedded sand and clay; dry; loose and soft;
sands are fine to coarse; 10YR 4/4; silt/clay
layers are silt with clay, some fine sand, dry,
soft, black (10YR 2/1).
4 |SS| 16.0 | 18.0 3-4-6-5 14
Sand, fine to coarse, little silt, trace fine gravel;
moist; loose; 10YR 5/4 to 4/4; instratified.
5 [SS| 18.0 | 20.0 2-2-2-3 16 Note: Dry from 18 to 19 feet.
Note: Abrupt boundary at 19 feet.
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA |6 x3.25HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA 9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6 RECORDER __J. Wanner
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY __ American Electric Power BORING NO. MW-1601A DATE_10/05/16 SHEET_2 OF 4

PROJECT _Mountaineer Plant BORING START _ 06/08/16 BORING FINISH _06/08/16

SAMPLE STANDARD
DEPTH PENETRATION
IN FEET RESISTANCE

FROM TO BLOWS /6"

RQD| pepTH

SOIL / ROCK
IDENTIFICATION

DRILLER'S
NOTES

SAMPLE
NUMBER
SAMPLE
TOTAL
LENGTH
UscCs
WELL

%

RECOVERY
z
GRAPHIC
LOG

FEET

2]
[9)]
)]
N
=
o
B
o

20.0 | 22.0 2-2-2-4 SW]\Fine sand, some silt, dry; loose; 10YR5/4.  /
bevone| SW _\Silty sand; moist; soft; 10YR 4/4. /

16°6%5° Sand, fine to coarse, little to some silt, trace

besese fine to medium gravel; dry; loose; 10YR 5/4 to

7 |SS| 22.0 | 24.0 1-3-3-3 13 10YR 4/4.

SEICH Note: Gravel fraction is subrounded

S sedimentary and chert, both fine in size from

Losole 22 to 26 feet.

8 |SS| 240 | 26.0 3-6-8-7 16 olols

9 |SS| 26.0 | 28.0 3-5-4-5 14 0%% Note: Some gravel at 26 feet.
—orole? Note: No gravel at 26.7 to 28 feet.

10 [ SS| 28.0 | 30.0 5-6-7-5 18 XN

11 |SS| 30.0 | 32.0 4-4-5-6 14 SO

12 | SS| 32.0 | 34.0 1-4-7-6 13 SO

13 |SS| 34.0 | 36.0 3-8-5-8 14 26,0
2649 Note: Moist at 34.5 feet.

14 | SS| 36.0 | 38.0 3-8-12-12 17 ot0re Note: No gravel from 36 to 37 feet.

DO Note: Gravel fraction is fine to medium,
0%% subangular to subrounded, from 37 to 38 feet.

15[ SS| 38.0 | 40.0 6-8-6-8 18 DO Note: Moist from 38 to 38.5 feet.

40

16 [ SS| 40.0 | 42.0 8-12-17-20 17 °.%.°| SW| Sand, fine, with silt; dry; loose; brown.

2.2l SW| Sand, fine to coarse, little to some fine gravel,
0,%,°) little to some silt; dry; loose; brown; gravel is
0%0%0) subangular to subrounded.

17 | SS| 42.0 | 44.0 10-12-8-12 16
00,0 Note: No gravel from 42.5 to 43.5 feet.

18 [ SS| 44.0 | 46.0 9-10-12-6 13 ot0re
45—

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER _ OH015976.0009
COMPANY __American Electric Power
PROJECT __Mountaineer Plant

BORING NO. MW-1601A
BORING START _ 06/08/16

DATE_10/05/16

SHEET_ 3
BORING FINISH _06/08/16

OF __4

weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,&'5% N Tolo SOIL / ROCK = DRILLER'S
== = ] u
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
19 | SS| 46.0 | 48.0 12-12-15-20 17 OO Note: Igneous and sedimentary rock types from
ot0re 46 to 52 feet.
20|SS| 480 | 500 | 12-12-10-12 | 17 Terese Note: Moist from 48 to 50 feet.
50 —feiece
21|SS| 50.0 | 52.0 9-10-14-16 16
22 |SS| 52.0 | 54.0 6-10-13-14 13 OO SW| Sand with fine gravel, little silt, litle amount of
ot0re medium size gravel; dry; loose; sand is fine to
Teres coarse; gravel is subround dominant.
23 | SS| 54.0 | 56.0 14-20-22-11 14 ] EZEZE Note: Includes trace coarse gravel (subangular
20t igneous, and subrounded sedimentary. from 54
55 il | to 56 feet.
24 | SS| 56.0 | 58.0 9-12-14-24 17 ] :ZZZZ Note: Includes trace coarse subrounded gravel
::::: from 56 to 60 feet.
25|SS| 58.0 | 60.0 | 14-15-20-15 | 17 Teress
26 | SS| 60.0 | 62.0 20-20-14-14 18 60 2.2 SW| Sand with silt, little fine gravel; dry; loose;
ot0re brown; sand is fine to coarse.
27| ss| 620 | 64.0 8-8-8-6 12 Teoes Note: Moist from 62 to 62.5 feet.
peesecl SW| Sand some silt, little fine to medium gravel; \VA
e loose; weakly stratified. -
o2ele Note: Wet at 63 feet.
28 |SS| 64.0 | 66.0 7-9-7-8 14 e
65 oo
29 | SS| 66.0 | 68.0 5-4-3-12 16 OO SW| Sand, some gravel, fine to medium, little silt,
ot0re trace coarse rounded gravel; wet; loose;
7] ::::: unstratified; brown.
30|sS| 68.0 | 70.0 1-4-6-9 14 Terese Note: Wet at 68 feet.
31|SS| 70.0 | 72.0 5-15-15-18 0.9 70 OO SW/| Sand, little to some silt, trace fine gravel; wet;
ot0re loose; unstratified; sand is very fine to medium
7] ::::: dominant.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1601A DATE_10/05/16 SHEET_4 O©OF 4
PROJECT _Mountaineer Plant BORING START _ 06/08/16 BORING FINISH _06/08/16
weel w SAMPLE STANDARD _,IE RQD DEPTH |0 ®
T & DEPTH PENETRATION ff('__')g N E ol o SOIL / ROCK = DRILLER'S
(e} w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nzl b - FEET |O
FROM TO BLOWS /6" 14
32 [SS| 72.0 | 74.0 |INM-NM-NM-NM| 0 No sample attempted; heaving sands from 72
to 76 feet.
33[SS| 740 | 76.0 9-12-13-12 0 ]
75 —
34 |SS| 76.0 | 78.0 3-9-13-13 0.9 OO SW| Sand with silt, trace fine gravel; wet; loose;
ot0re brown; sand is fine to medium.
35|SS| 780 | 800 | 9132223 | 0.6 Terese
80 —==

End of boring at 80 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY __ American Electric Power BORING NO. MW-1602 DATE_10/05/16 SHEET_1 OF _ 3
PROJECT _ Mountaineer Plant BORING START _ 05/09/16 BORING FINISH _05/10/16
COORDINATES _ N 717,671.9 E 1,733,519.1 PIEZOMETER TYPE__NA WELL TYPE _OW
GROUND ELEVATION_602.4 SYSTEM __NAD 1927 HGT. RISER ABOVE GROUND 2.75 DIA 2"
Water Level, t |\ 57.0 A4 N4 DEPTH TO TOP OF WELL SCREEN_61.0 BOTTOM _71.0
TIME WELL DEVELOPMENT_NA BACKFILL _Grout
DATE 5/9/2016 FIELD PARTY _NA RIG _Hollow Stem Auger
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ﬁt‘)g N Tolo SOIL / ROCK = DRILLER'S
o w
23| 2| INFEET | RESISTANCE 023 o, ] I IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
0 |[NR| 0.0 10.0 0 Straight drill to 10 feet, boring was pre-drilled
| for utility clearance; no samples were taken.
5 —
11SS| 100 | 12.0 1-0-0-1 18 10 ML | Silt, trace clay; wet; soft; rapid dilatancy; dark
| yellowish brown (10YR 4/4).
2 |SS| 12.0 | 14.0 0-3-5-2 18 ] Note: From 12 to 13 feet wet.
] Note: From 13 to 15 feet coarsely interbedded
N with sand, little silt, loose.
3 |SS| 140 | 16.0 0-3-3-4 18
Sand, little to some silt; loose; dry; yellowish
brown (10YR 5/4).
4 |SS| 16.0 | 18.0 2-2-3-3 18 Note: From 16 to 26.5 feet dry.
5 |8S| 18.0 | 20.0 3-2-3-3 17
6 |SS| 20.0 | 22.0 3-3-5-6 17
Note: At 21 feet trace fine gravel.
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA |6 x3.25HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA 9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6 RECORDER _ J. Wanner
NA AIR HAMMER 8"




AEP - AEP.GDT - 10/05/16 15:36 - C:\CHERYL\PROJECTS\GINT SAVED TO COLUMBUS SERVER USE FOR REFERENCE\AEP MOUNTAINEER BORING LOGS 9-2016\AEP MOUNTAINEER.GPJ

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1602 DATE_10/05/16  SHEET_2 O©OF 3
PROJECT _Mountaineer Plant BORING START _ 05/09/16 BORING FINISH _05/10/16
wel w SAMPLE STANDARD _,IE RQD| peprH |o m
T e DEPTH  |PENETRATION g W I SOIL / ROCK - DRILLER'S
| 93 N 23| o
%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" @ ©
7 |SS| 22.0 | 24.0 1-2-3-5 17 Note: At 22 feet little amount of fine gravel.

8 [SS| 24.0 | 26.0 3-7-10-14 17 Note: At 24 feet trace medium subrounded

gravel.

9 |ss| 260 | 280 7.10-10-13 17 Note: From 25.8 to 26 feet little coarse sand.

Sand, little to some silt, little gravel; dry; loose;
gravel is fine to medium, angular to
subrounded; sand is fine to coarse.
10 | SS| 28.0 | 30.0 2-3-7-10 17

11 |8S| 30.0 | 32.0 2-5-5-8 14

Sand, little to some silt; dry; loose; sand is fine
to medium.

12 | SS| 32.0 | 34.0 4-7-7-10 13 Sand, fine to coarse, little to some silt, little fine
gravel, trace medium gravel; dry; loose.

Note: From 32 to 34 feet trace coarse rounded
gravel, igneous.

13 |SS| 34.0 | 36.0 7-11-11-11 18

14 | SS| 36.0 | 38.0 7-10-13-16 17

15| SS| 38.0 | 40.0 7-10-13-17 17

Note: At 39 feet, trace coarse rounded gravel,
igneous.

16 | SS| 40.0 | 42.0 10-11-13-13 13
Note: At 41 feet, trace coarse rounded gravel,

igneous.
17 | SS| 420 | 440 6-10-11-14 19

18 | SS| 44.0 | 46.0 8-10-12-15 14

19 | SS| 46.0 | 48.0 6-9-11-14 16

20 | SS| 48.0 | 50.0 6-10-13-16 18

21 |SS| 50.0 | 52.0 9-11-21-27 18

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1602 DATE_10/05/16  SHEET_3 O©OF 3
PROJECT __Mountaineer Plant BORING START 05/09/16 BORING FINISH _05/10/16
weel w SAMPLE STANDARD _‘IE RQD DEPTH |0 ®
S DEPTH PENETRATION | =W T SOIL / ROCK - DRILLER'S
| 93 N 23| o
%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO BLOWS /6" 14 ©
Note: From 51 to 52 feet, includes some fine
gravel, angular to subangular.
22 | SS| 52.0 | 54.0 10-14-16-17 17
Note: From 52.5 to 53.5 feet includes trace
medium subrounded gravel.
23 |SS| 54.0 | 56.0 9-10-10-9 16
Sand, little to some silt, little to some fine
gravel, trace medium to coarse gravel; dry;
24 | SS| 56.0 | 58.0 5-2-4-3 18 loose; sand is fine to coarse.
AVA

Note: From 57 to 58 feet wet.

25 |SS| 58.0 | 60.0 5-6-6-10 18

26 |SS| 60.0 | 62.0 6-7-7-10 0.8

27 | SS| 62.0 | 64.0 8-7-9-11 0 — No recovery; driller said drilling conditions have
not changed.

28 |SS| 64.0 | 66.0 7-9-13-18 0 Note: From 64 to 66 feet all baskets replaced.

29 | SS| 66.0 | 68.0 8-8-10-12 12 Sand, some silt, trace fine rounded gravel; wet;

loose; sand is fine to coarse.

30 |SS| 68.0 | 70.0 6-9-8-11

Note: At 69.5 feet, subrounded gravel
composed of coal (17 mm in size).

31|SS| 70.0 | 89.0 3-4-46-50

\Bedrock, competent. /1
End of boring at 71.6 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY __American Electric Power BORING NO. MW-1603 DATE_10/05/16 sSHEET_1 OF _ 4
PROJECT _ Mountaineer Plant BORING START _ 05/03/16 BORING FINISH _05/04/16
COORDINATES _ N 719,516.2 E 1,732,495.0 PIEZOMETER TYPE__NA WELL TYPE _OW
GROUND ELEVATION_602.9 SYSTEM __NAD 1927 HGT. RISER ABOVE GROUND 3.38 DIA 2"
Water Level, ft z 57.0 ! l DEPTH TO TOP OF WELL SCREEN__60.0 BOTTOM _75.0
TIME WELL DEVELOPMENT_NA BACKFILL _Grout
DATE 5/3/2016 FIELD PARTY _NA RIG _Hollow Stem Auger
weel w SAMPLE STANDARD IE RQD| pepTH |o
T & DEPTH PENETRATION E‘gg N E o 8 SOIL / ROCK = DRILLER'S
o w
23| 2| INFEET | RESISTANCE 023 o, ] I IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
0 |[NR| 0.0 9.0 0 Straight drilled to 9.5 feet, boring was
pre-drilled for utility clearance, no samples
N were taken.
5 —
1/8s| 90 | 11.0 1-2-3-3 21 ]
ML | Silt, trace clay; dry; rapid dilatancy; brown
10— CL | (7.5YR 4/4).
ML | Grades to silt with clay; dry; non-dilatant;
2 Iss| 110 | 13.0 2.0.3.4 20 -1 5p R\non-plastic; brown (7.5YR 4/4).
CL | \Sand, fine to medium, trace gravel, trace silt;
T ML | \moist; loose; dark yellowish brown (10YR 4/4).
Silt with little to some clay; moist; non-dilatant;
3 |ss| 130 | 15.0 3.4-4.5 17 11} sP \non-plastic; yellowish brown (10YR 5/4). /A
I} ML | \\Sand, fine to medium,; dry; loose.
T SP | |Silt, some clay; dry; non-dilatant; non-plastic;
] yellowish brown (10YR 5/4).
4 1SSl 150 | 17.0 2206 18 15 — Sand, fine to coarse, trace gravel, fine to
medium, subangular to subrounded, little silt;
- dry; loose.
5 |SS| 17.0 | 19.0 2-2-4-5 16 ]
6 |SS| 19.0 | 21.0 2-3-3-5 18 ] Note: From 19 to 21 feet no gravel present;
moist.
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA 6 x3.25HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA 9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6 RECORDER __J. Wanner
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1603 DATE_10/05/16  SHEET_2 O©OF 4
PROJECT __Mountaineer Plant BORING START 05/03/16 BORING FINISH _05/04/16
weel w SAMPLE STANDARD _‘IE RQD DEPTH |0 ®
T & DEPTH PENETRATION ,‘E('Bg N Tolo SOIL / ROCK = DRILLER'S
(o] w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz v —u FEET |O
FROM TO BLOWS /6" 14
7 [|SS| 21.0 | 23.0 3-2-4-4 18
8 [SS| 23.0 | 25.0 2-5-8-8 17
Note: From 23.3 to 25 feet, includes trace
gravel, fine to medium, subangular to
subrounded.
9 [SS| 25.0 | 27.0 4-4-5-6 20 Note: From 25 to 27 feet no gravel; moist.
Note: From 26 to 26.3 feet includes some
gravel, fine to medium, subangular to
10 | SS| 27.0 | 29.0 4-4-6-8 18 subrounded.
Note: From 27.5 to 28.5 feet weakly stratified.
Note: At 28.5 feet trace very fine coal
11|SS| 29.0 | 31.0 2-6-7-7 20 fragments.
Note: From 30 to 30.9 feet includes some fine
gravel.
12 |SS| 31.0 | 33.0 4-4-5-7 20

13 [SS| 33.0 | 35.0 6-5-7-11 21 Note: From 33 to 33.6 feet; moist.

SW/| Fine sand with silt; moist; loose; yellowish
brown (10YR 5/4).

° o o o
IR A

14 | ss| 350 | 37.0 10-8-10-10 21 35 SP [\ Sand, little silt, little gravel; moist; loose; sand
is fine to coarse; gravel is fine to medium.

\Sandy silt, some fine gravel, trace clay; moist; /’

very soft; sand is fine to coarse; dark yellowish
brown (10YR 4/4).

Gravelly sand; dry; loose; sand is fine to
coarse, gravel is fine to medium, both fractions
are angular to subrounded.

Sand, fine to medium, little silt; dry; loose;
yellowish brown (10YR 5/4).

15|8S| 37.0 | 39.0 13-8-10-9 18

16 | SS| 39.0 | 41.0 5-7-10-10 20

17 | SS| 41.0 | 43.0 6-9-10-12 17

Note: From 42.6 to 42.9 feet includes some
18 | SS| 43.0 | 45.0 6-11-20-18 21 fine to medium gravel; subrounded.

Note: From 44 to 44.8 feet includes some fine
to medium gravel; round to subrounded.

19 | SS| 45.0 | 47.0 9-12-14-14 20

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1603 DATE_10/05/16  SHEET_3 O©OF 4
PROJECT __Mountaineer Plant BORING START 05/03/16 BORING FINISH _05/04/16
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,‘E('Bg N Tolo SOIL / ROCK = DRILLER'S
(o] w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz v —u FEET |O
FROM TO BLOWS /6" 14
11 Note: From 46 to 46.9 feet includes some fine
to medium gravel, subangular to subrounded.
20 [ SS| 47.0 | 49.0 10-13-16-18 22
Note: At 48 feet includes fine to medium
gravel.
21[SS| 49.0 | 51.0 6-7-10-14 18
Note: From 50.5 to 51 feet slight increase in silt
22 [SS| 51.0 | 53.0 13-16-22-25 20 content.
Note: At 52 feet trace coal fines.
23 |SS| 53.0 | 55.0 7-9-12-15 20 Note: At 53 feet moist.
Note: From 54.2 to 54.3 feet includes coal
[ fines.
24|88 | 550 | 57.0 10-14-17-23 | 20 SM Sandy silt, some clay; moist; soft; dark
1 SP | \yellowish brown (10YR 4/4). /
Sand, little silt; moist; loose; yellowish brown
(10YR 5/4). \VA
25|SS| 57.0 | 59.0 7-6-7-9 18 Note: At 57 feet wet.
26 [SS| 59.0 | 61.0 4-5-7-9 19

Gravelly sand; wet; loose; gravel is fine to
medium, sand is fine to coarse; yellowish
brown (10YR 5/4).

27 |SS| 61.0 | 63.0 9-13-15-19 0.9 : 1 SP | Sand, little silt; wet; loose; sand is fine to

coarse.

28 |SS| 63.0 | 65.0 13-27-50/5 24

Note: From 64 to 65 feet heaving sands.

29 |SS| 65.0 | 67.0 10-6-6-9 12

S[YIVGP| Gravel, some coarse sand; wet; loose:; gravel is
b fine to medium, subangular to subrounded

dominant; washed.
30|SS) 67.0 | 69.0 6-6-8-9 0.9 \Sand, fine to medium, little silt; wet; loose; /
yellowish brown (10YR 5/4).
Sand with fine gravel, little silt; wet; loose; sand
is fine to coarse.
3118S| 69.0 | 71.0 6-8-7-8 08 Sand with little fine gravel, little silt; wet; loose.
32[(SS| 71.0 | 73.0 4-5-4-5 0.9

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER _ OH015976.0009
COMPANY __American Electric Power

BORING NO. MW-1603

DATE_10/05/16

SHEET_ 4

OF __4

PROJECT _Mountaineer Plant BORING START _05/03/16 BORING FINISH _05/04/16
we| w | SAMPLE | STANDARD | _2JRQD| peprylo |,
£d g | DEPTH |PENETRATION|ZU v Eg 9 SOIL / ROCK = DRILLER'S
@] w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION 2 NOTES
BZ| O —i FEET |©
FROM TO | BLOWS/6" | ~«
33|ss| 730 | 760 | 4556 |09

End of boring at 76 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY _ American Electric Power BORING NO. MW-1604D DATE_10/05/16 SHEET _ 1 OF 4
PROJECT _ Mountaineer Plant BORING START _ 04/26/16 BORING FINISH _04/26/16
COORDINATES _ N 720,194.0 E 1,733,082.0 PIEZOMETER TYPE__NA WELL TYPE _OW
GROUND ELEVATION_595.6 SYSTEM _NAD 1927 HGT. RISER ABOVE GROUND 2.63 DIA 2"
Water Level, ft z 51.0 ! l DEPTH TO TOP OF WELL SCREEN_69.0 BOTTOM _79.0
TIME WELL DEVELOPMENT_NA BACKFILL _Grout
DATE 4/26/2016 FIELD PARTY NA RIG Hollow Stem Auger
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ﬁlt_')g N Tolo SOIL / ROCK = DRILLER'S
o w
23| 2| INFEET | RESISTANCE 023 o, ] I IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
0 |[NR| 0.0 8.8 0 Straight drilled to 8.8 feet, boring was
pre-drilled for utility clearance; no samples
N were taken.
5 —
1|SS| 88 10.8 2-2-3-3 17 :]SM| Fine sand with silt, trace clay; dry; loose;
yellowish brown (10YR 5/4).
2 |SS| 10.0 | 12.0 3-2-3-4 19 10
3 |SS| 120 | 14.0 3-1-5-10 18
ML | Silt, little clay, trace fine sand; moist;
7 non-dilatant; non-plastic; yellowish brown
-1 SP [ \(10YR 5/4). /|
4 |ss| 140 16.0 9.9-8-9 0.9 Sapd, some gravel, little silt; dry; loose; gravel
is fine to medium, subrounded to rounded,
yellowish brown (10YR 5/4).
5 |8S| 16.0 | 18.0 10-12-11-11 12
6 |SS| 18.0 | 20.0 11-11-9-10 14
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA 6 x3.25HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA 9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6 RECORDER __J. Wanner
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1604D _ DATE_10/05/16  SHEET_2 OF _ 4

PROJECT _ Mountaineer Plant BORING START _ 04/26/16  BORING FINISH _04/26/16

wo w | SAMPLE | STANDARD [ _3JRAD|peprylo |,

Zul J| DEPTH |PENETRATIONZEU o SOIL / ROCK - DRILLER'S

s2| s =23 I %1 n

%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" | & ©

7 [SS] 200 | 220 | 891212 | 18

8 |SS| 22.0 | 24.0 5-10-12-13 16

9 |SS| 240 | 26.0 7-10-13-14 12 Note: At 24 feet wet.

10 | SS| 26.0 | 28.0 8-10-18-22 16 Sand, little fine gravel, little silt; moist; loose;
sand is fine to coarse, subangular to rounded;

yellowish brown (10YR 5/4).

11 |SS| 28.0 | 30.0 3-10-16-22 18

12 | SS| 30.0 | 32.0 11-11-16-22 16
13 |SS| 32.0 | 34.0 10-12-19-17 14

Note: At 32 feet dry.

14 | SS| 34.0 | 36.0 6-11-16-18 18

15 |SS| 36.0 | 38.0 8-8-10-12 14

16 | SS| 38.0 | 40.0 6-7-7-10 17

17 | SS| 40.0 | 42.0 7-11-10-19 19

18 | SS| 42.0 | 44.0 6-8-14-17 19

19 | SS| 44.0 | 46.0 10-8-8-9 19

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1604D DATE_10/05/16 SHEET_ 3 OF 4
PROJECT _Mountaineer Plant BORING START _ 04/26/16 BORING FINISH _04/26/16
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 ®
i~ DEPTH PENETRATION [ W T SOIL / ROCK = DRILLER'S
sg| S E93 N 23] S m
%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO BLOWS /6" 14 ©
20 | SS| 46.0 | 48.0 8-10-14-11 19
Note: From 46.3 to 46.45 feet black, fine, soft,
organic layer, weak platy structure.
21| SS| 48.0 | 50.0 5-5-7-10 21 SP | Sand, little silt; moist; loose; sand is very fine
to medium; yellowish brown (10YR 5/4).
22 |SS| 50.0 | 52.0 5-8-8-10 21
AVA

Note: From 51 to 54 feet wet.

23 |SS| 52.0 | 54.0 8-8-10-12 19

24 | SS| 54.0 | 56.0 6-5-6-8 21 Note: From 54 to 55.6 feet color changes to

very dark grayish brown (10YR 3/2); wet.

Note: From 55.6 to 55.9 feet stratified with little
SP \clay, black color.

Sand, some silt, trace clay; wet; loose;
yellowish brown (10YR 5/4).

25 |8SS| 56.0 | 58.0 4-8-30-42 18

26 | SS| 58.0 | 60.0 5-5-10-11 16

27 | SS| 60.0 | 62.0 7-10-12-18 21

Note: From 60.9 to 61 feet little fine rounded
gravel.
Note: From 61.4 to 61.6 feet is about 25-35%

28|SS| 620 | 640 | 9-10-15-16 | 18 fine black material, possible coal.

29 |SS| 64.0 | 66.0 9-12-15-15 16

30 |SS| 66.0 | 68.0 3-8-10-15 20

31|SS| 68.0 | 70.0 3-8-16-24 20

Note: At 69.3 feet color is very dark gray (10YR
3/1).

Note: At 69.4 feet color is dark yellowish brown
(10YR 4/6).

Note: From 70 to 71.7 feet color changes to
grayish brown (10YR 5/2).

32 |8SS| 70.0 | 72.0 6-20-32-30 20

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER _ OH015976.0009
COMPANY __American Electric Power

BORING NO. MW-1604D

DATE_10/05/16

SHEET_ 4

OF __4

PROJECT _Mountaineer Plant BORING START 04/26/16 BORING FINISH _04/26/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,‘E('Bg N Tolo SOIL / ROCK = DRILLER'S
(e} w
23| 2| INFEET | RESISTANCE 028 o =4 2 IDENTIFICATION S NOTES
nz o = FEET |O
FROM TO BLOWS / 6" o
33[SS| 72.0 | 74.0 9-14-17-21 21 LT3 SM | Silty fine sand; wet; loose; rapid dilatant grades
to medium dilatant, yellowish brown (10YR
5/4).
Sand, some silt, trace clay; wet; loose; trace
fine to medium gravel, subrounded, grayish
34 |SS| 740 | 76.0 9-14-14-19 17 brown (10YR 5/2).
35|SS| 76.0 | 78.0 4-10-11-18 14
36 |SS| 78.0 | 80.0 6-14-15-17 18

End of boring at 80 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY _ American Electric Power BORING NO. MW-1604S  DATE 10/05/16 SHEET 1 OF _ 3
PROJECT _ Mountaineer Plant BORING START _ 04/28/16 BORING FINISH _04/28/16
COORDINATES __ N 720,189.8 E 1,733,077.2 PIEZOMETER TYPE_NA WELL TYPE _OW
GROUND ELEVATION_ 595.5 SYSTEM _NAD 1927 HGT. RISER ABOVE GROUND 2.59 DIA 2"
Water Level, ft | 51.0 v N4 DEPTH TO TOP OF WELL SCREEN_ 49.0 BOTTOM _59.0
TIME WELL DEVELOPMENT__NA BACKFILL _Grout
DATE 4/28/2016 FIELD PARTY NA RIG Hollow Stem Auger
wel w | SAVPLE STANDARD JIE RAD| peprH o | o,
Fu DEPTH  |PENETRATIONZF U Tol SOIL / ROCK - DRILLER'S
SS| S| INFEET | RESISTANCE (520 N 1£9] o g
z35| < OO0l % =4 2 IDENTIFICATION ES NOTES
BDZ| OB W | - FEET |O
FROM TO | BLOWS/6 [
0 |[NR| 0.0 49.0 0 Straight drilled from 0 to 49 feet; geologic
descriptions adapted from the adjacent boring
7 MW-1604D.
5 —
10 —
15 —
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
AT o222 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA W CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6" RECORDER _J. Wanner
NA [ AR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1604S _ DATE_10/05/16  SHEET_2 OF __ 3
PROJECT _Mountaineer Plant BORING START _ 04/28/16 BORING FINISH _04/28/16
we| w | SAMPLE | STANDARD | _2JRQD| peprylo |,
£ g | DEPTH |PENETRATIONZHU v Eg 9 SOIL / ROCK = DRILLER'S
@] w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
BZ| O =]y FEET |©
FROM TO | BLOWS/6" | ~
25 —
30 —
35 —
40 —
45 —

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1604S DATE_10/05/16 SHEET_3 O©OF 3
PROJECT _Mountaineer Plant BORING START _ 04/28/16 BORING FINISH _04/28/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,‘E('Bg N Tolo SOIL / ROCK = DRILLER'S
(e} w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
1 |SS| 49.0 | 51.0 4-7-10-13 17 Sand some silt, trace clay; moist to wet; loose;
yellowish brown (10YR 5/4).
Note: From 50 to 50.2 feet includes black, fine
material likely coal. \vA

2 |SS| 51.0 | 53.0 6-6-11-10 20

3 |SS| 53.0 | 55.0 | 3-10-25-50/3 | 24

Note: At 53 feet wet.

Note: At 54 feet trace medium subrounded
gravel.

4 |SS| 55.0 | 57.0 3-5-9-15 24
Note: High blow count cause by heaving sand.

Note: From 55 to 60 feet wet.

5 |SS| 57.0 | 60.0 12-15-20-28 | 24

End of boring at 60 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY __ American Electric Power BORING NO. MW-1605D DATE_10/05/16 SHEET_1 OF _ 4
PROJECT _ Mountaineer Plant BORING START _ 05/09/16 BORING FINISH _05/10/16
COORDINATES _ N 720,117.3 E 1,733,468.6 PIEZOMETER TYPE__NA WELL TYPE _OW
GROUND ELEVATION_588.5 SYSTEM _NAD 1927 HGT. RISER ABOVE GROUND 2.50 DIA 2"
Water Level, t |\ 44.0 A4 N4 DEPTH TO TOP OF WELL SCREEN_69.0 BOTTOM _79.0
TIME WELL DEVELOPMENT_NA BACKFILL _Grout
DATE 5/9/2016 FIELD PARTY _NA RIG _Hollow Stem Auger
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,f'c_')g N Tolo SOIL / ROCK = DRILLER'S
o w
23| 2| INFEET | RESISTANCE 023 o, ] I IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
0 |[NR| 0.0 8.0 0 Straight Drilled to 8 feet, utility pre-clearance
straight drilled; no samples taken.
5 —
1|SS| 8.0 10.0 3-3-5-6 24 CL | Clay with silt; medium to high plasticity; slow
CH | dilatancy; dry; soft; brown (10YR 5/3).
2 |SS| 100 | 12.0 3-3-4-4 24 10 ML | Silt, little clay; low plasticity; little sand, very
fine to fine; moist; soft; yellowish brown (10YR
7] 5/4).
3 [SS| 12.0 | 14.0 1-1-2-3 22 ML | Silt; non-plastic; rapid dilatancy; little sand, very
fine; moist; soft; yellowish brown (10YR 5/4).
4 |SS| 14.0 | 16.0 3-3-2-4 22 ]
15 —
5 [SS| 16.0 | 18.0 1-1-2-3 21 Sand, very fine; and silt; trace gravel, small
pebbles, subangular to subround, poorly
sorted; wet; yellowish brown (10YR 5/4).
6 |SS| 18.0 | 20.0 1-4-7-10 10 Sand, fine to very coarse; little silt; little gravel,
small pebbles, subangular to subround; poorly
sorted; dry; brown (7.5Y 5/4).
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA |6 x3.25HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA 9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6 RECORDER _ T. Darmon
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY __ American Electric Power BORING NO. MW-1605D DATE 10/05/16 SHEET_2 OF _ 4
PROJECT _Mountaineer Plant BORING START 05/09/16 BORING FINISH _05/10/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,‘E('Bg N Tolo SOIL / ROCK = DRILLER'S
(e} w
23| 2| INFEET | RESISTANCE 028 o =4 2 IDENTIFICATION S NOTES
nz o = FEET |O
FROM TO BLOWS / 6" o
7 |SS| 20.0 | 22.0 10-11-11-11 19 :
8 |SS| 220 | 24.0 7-10-12-10 14 Sand, fine to coarse; little silt; little gravel,
small pebbles, subangular to subround; poorly
sorted; dry; brown (7.5Y 5/4).
9 |SS| 240 | 26.0 10-7-7-9 16 Sand, fine to coarse; trace silt; trace gravel,
small pebbles, subround; well sorted; dry;
yellowish brown (10YR 5/4).
10 | SS| 26.0 | 28.0 4-5-12-7 17 Sand, coarse, some gravel; small to medium
pebbles, subangular to subround; poorly
sorted; dry; light yellowish brown (10YR 6/4).
Sand, medium, subangular to subround; little
11 | SS| 28.0 | 30.0 4-5-6-5 3 \silt; poorly graded; dark brown (10YR 8/2). /]
Sand, coarse; some gravel; small pebbles,
subround; well sorted; dry; light gray (7.5Y 7/3).
12 | SS| 30.0 | 32.0 5-9-10-8 2 Sand, medium to coarse, subangular to
subround; poorly graded; dry; brown (10YR
5/3).
13 |SS| 320 | 34.0 3-4-9-6 17 Sand, fine to medium, subround; poorly
graded; dry; yellowish brown (10YR 5/4).
14 | SS| 34.0 | 36.0 2-6-7-6 18
15| SS| 36.0 | 38.0 6-6-6-8 19 Sand, fine to coarse; little gravel; granules to
small pebbles; subangular to subround;
moderate to poorly graded; dry; yellowish
brown (10YR 5/4).
16 | SS| 38.0 | 40.0 5-7-8-9 24
17 | SS| 40.0 | 42.0 5-6-7-8 17
18 | SS| 42.0 | 44.0 5-6-7-7 16
v
19| SS| 44.0 | 46.0 4-5-6-5 23 Note: From 44 to 46 feet, moist.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY __ American Electric Power BORING NO. MW-1605D DATE 10/05/16 SHEET_3 OF _ 4
PROJECT _Mountaineer Plant BORING START _ 05/09/16 BORING FINISH _05/10/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
i~ DEPTH PENETRATION [ W T SOIL / ROCK = DRILLER'S
sg| S E93 N (23| S m
%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO BLOWS /6" 14 ©
20 | SS| 46.0 | 48.0 3-5-7-7 24 Sand, fine to coarse; trace gravel, small
pebbles, subround; little silt; poorly graded;
wet; light yellowish brown (10YR 6/4).
21| SS| 48.0 | 50.0 NM 0 No Recovery, augers dropped to 49.5 feet

overnight due to heaving sands. Sands heaved
10.5 feet into auger.

22 |SS| 50.0 | 52.0 5-11-23-39 24 Sand, medium to coarse, subangular to

subround; little silt; moderate to poorly graded;
wet; light yellowish brown (10YR 6/4).

23 |SS| 52.0 | 54.0 4-7-9-9 5

24 |SS| 54.0 | 56.0 3-3-7-7 14

25 |8SS| 56.0 | 58.0 7-10-10-9 12

26 | SS| 58.0 | 60.0 9-15-10-11 20

Note: From 59 to 60 feet black discoloration
from sand granules.

27 | SS| 60.0 | 62.0 9-10-13-13 24 Sand, fine to coarse, angular to subround; little
to some silt; well graded; wet; grayish brown

(10YR 5/2).

28 | SS| 62.0 | 64.0 9-13-17-6 24 Sand, fine to coarse; trace coal fragments at
62 to 62.5 feet; subangular to subround; poorly

sorted; wet; pale brown (10YR 6/3).

29 [ SS| 64.0 | 66.0 5-9-4-4 8 Sand, fine to medium; trace to little silt;
subround; poorly graded; wet; pale brown

(10YR 6/3).

30 |SS| 66.0 | 68.0 9-10-10-19 24 Sand, medium to coarse; trace gravel, small
pebbles, subangular to subround; well sorted;

wet; light gray (10YR 7/2).

31|SS| 68.0 | 70.0 9-14-22-20 8 .°;°.,': SW| Sand, coarse; small pebbles, subround; poorly

:j:jo sorted; wet; very pale brown (10YR 7/4).
32[ss| 700 | 720 9-8-8-7 12 70
Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY __American Electric Power BORING NO. MW-1605D _ DATE_10/05/16  SHEET_4 OF __ 4
PROJECT _Mountaineer Plant BORING START _05/09/16 BORING FINISH _05/10/16
we| w | SAMPLE | STANDARD | _2JRQD| peprylo |,
£ g | DEPTH |PENETRATIONZHU v Eg 9 SOIL / ROCK = DRILLER'S
@] w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
BZ| O =]y FEET |©
FROM TO | BLOWS/6" | ~
33 |SS| 720 | 740 | 7-8-1411 | 14

34 |SS| 74.0 | 76.0 9-21-8-10 20

75 —
35[SS| 76.0 | 78.0 10-13-21-10 13 Sand, medium, subround; well sorted; wet; light
gray (10YR 7/2).
36 |SS| 78.0 | 80.0 13-14-29-14 16 Sand, coarse; some gravel, small pebbles,
subangular to subround; poorly sorted; wet;
very pale brown (10YR 7/4).
80

End of boring at 80 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY _ American Electric Power BORING NO. MW-1605S DATE_10/05/16  SHEET_1 O©OF 3
PROJECT _ Mountaineer Plant BORING START _ 05/11/16 BORING FINISH _05/12/16
COORDINATES _ N 720,112.2 E 1,733,471.2 PIEZOMETER TYPE_NA WELL TYPE _OW
GROUND ELEVATION_588.5 SYSTEM _NAD 1927 HGT. RISER ABOVE GROUND 2.35 DIA 2"
Water Level, ft | 44.0 v N4 DEPTH TO TOP OF WELL SCREEN_ 49.0 BOTTOM _59.0
TIME WELL DEVELOPMENT__NA BACKFILL _Grout
DATE 5/11/2016 FIELD PARTY NA RIG Hollow Stem Auger
wel w | SAVPLE STANDARD _,IE RAD| peprH o | o,
ul o DEPTH |PENETRATION[ZEW Io SOIL / ROCK - DRILLER'S
=2 = 523 N 29 o o
25| g | INFEET | RESISTANCE OFq o ] I IDENTIFICATION = NOTES
BDZ| OB W | - FEET |O
FROM TO | BLOWS/6 [
0 |[NR| 0.0 48.0 Straight drilled from 0 to 48 feet; geologic
descriptions adapted from the adjacent boring
7 MW-1605D.
5 —
10 —
15 —
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
o x-3.25 HEA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x 6.25 HSA
NA HW CASING ADVANCER 4" : = =
NA W CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6" RECORDER _ T, Darmon
NA [ AR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY __American Electric Power BORING NO. MW-16058  DATE_10/05/16  SHEET_2 OF __ 3
PROJECT _Mountaineer Plant BORING START _05/11/16 BORING FINISH _05/12/16
we| w | SAMPLE | STANDARD | _2JRQD| peprylo |,
£d g | DEPTH |PENETRATION|ZU v Eg 9 SOIL / ROCK = DRILLER'S
@] w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION 2 NOTES
BZ| O —i FEET |©
FROM TO | BLOWS/6" | ~«
25 —
30 —
35 —
40 —
- VA
45 —

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY __ American Electric Power BORING NO. MW-1605S DATE_10/05/16  SHEET_3 OF 3
PROJECT _Mountaineer Plant BORING START 05/11/16 BORING FINISH _05/12/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,‘E('Bg N Tolo SOIL / ROCK = DRILLER'S
(e} w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS / 6" o
1 |SS| 48.0 | 50.0 1-2-3-4 16 Sand, medium to coarse; trace to little silt and
gravel, small pebbles, subangular to subround;
moderate to poorly graded; wet; light yellowish
brown (10YR 6/4).
2 | SS| 50.0 | 52.0 1-1-1-2 1
Note: Poor recovery caused by drilling
equipment failure at 51 feet.
3 [SS| 520 | 54.0 5-6-5-5 12 Sand, medium to coarse; trace to little gravel,
small pebbles, subangular to subround; little
silt; moderate to poorly graded; wet; pale brown
(10YR 6/3).
4 |SS| 54.0 | 56.0 5-6-6-3 15
5 |SS| 56.0 | 58.0 8-3-3-7 20

6 |SS| 58.0 | 60.0 10-13-50/6 24

End of boring at 59.5 feet spoon refusal. Note:
Heaving sand.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY _ American Electric Power BORING NO. MW-1606D DATE_10/05/16 SHEET _ 1 OF 4
PROJECT _ Mountaineer Plant BORING START _ 05/12/16 BORING FINISH _05/13/16
COORDINATES _ N 719,653.7 E 1,733,935.3 PIEZOMETER TYPE__NA WELL TYPE _OW
GROUND ELEVATION_587.3 SYSTEM _NAD 1927 HGT. RISER ABOVE GROUND 2.85 DIA 2"
Water Level, ft |\ 43.0 A4 N4 DEPTH TO TOP OF WELL SCREEN__65.0 BOTTOM _75.0
TIME WELL DEVELOPMENT_NA BACKFILL _Grout
DATE 5/12/2016 FIELD PARTY _NA RIG _Hollow Stem Auger
weel w SAMPLE STANDARD _,IE RQD DEPTH |0 ®
T & DEPTH PENETRATION ff'c_')g N E ol o SOIL / ROCK = DRILLER'S
o w
23| 2| INFEET | RESISTANCE 023 o, ] I IDENTIFICATION = NOTES
nZzl b - FEET |O
FROM TO BLOWS /6" 14
0 |[NR| 0.0 8.0 Straight drilled to 8 feet, boring was pre-drilled
for utility clearance; no samples were taken.
5 —
1|SS| 8.0 10.0 3-3-4-5 25 ML | Silt and sand, very fine; non-plastic;
non-plastic; no dilatancy; moist; soft; light
N yellowish brown (10YR 6/4).
2 |SS| 100 | 12.0 1-3-5-4 22 10 ©74111 SC | Sand, very fine; little silt; little clay; moist; light
Zf';: SM| yellowish brown (10YR 6/4).
Al
70
3 [SS| 12.0 | 14.0 3-7-14-21 22 AL
Z1
c.2°| SW| Sand, fine to coarse; little gravel, small to
ot0re medium pebbles; subround; trace to little silt;
4 |SS| 14.0 | 16.0 6-10-13-8 20 N ::::: well graded; dry; yellowish brown (10YR 5/4).
15 —zoee
5 |ss| 160 | 180 | 10-13-10-10 | 17 Terese
6 |Ss| 18.0 | 20.0 6-6-7-10 17 Tesess
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA |6 x3.25HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA 9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6 RECORDER _ T. Darmon
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1606D DATE_10/05/16 SHEET 2 OF 4
PROJECT _ Mountaineer Plant BORING START 05/12/16 BORING FINISH _05/13/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,‘E('Bg N Tolo SOIL / ROCK = DRILLER'S
(e} w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nzl n —u FEET |O
FROM TO BLOWS / 6" o
7 | SS| 20.0 | 22.0 10-10-7-6 23 Cele?
8 |SS| 220 | 24.0 10-10-13-14 21 Sand, medium to coarse; trace gravel, small
pebbles, subround; dry; light yellowish brown
(10YR 6/4).
9 |SS| 240 | 26.0 6-8-9-8 24
25 Sand, medium to coarse; trace gravel, small
pebbles, subround; poorly graded; dry;
10 [SS| 26.0 | 28.0 5-4-3-4 18 brownish yellow (10YR 6/6).
°.%.°| SW| Sand, fine to coarse, subround; well graded;
11 [SS| 28.0 | 30.0 4-5-4-4 22 ~7{ SP |\ dry; light yellowish brown (10YR 6/4) with black
staining coal (10YR 2/1).
Sand, medium to coarse; trace to little gravel,
small pebbles, subround; moderate to poorly
12 1ss 1 300 | 320 4456 17 SP graded; yellowish brown (10YR 5/4). Note:
' ' \Stratified with a 1-inch layer of small pebbles. /
Sand, medium to coarse; trace gravel, small
pebbles, subround; poorly graded; dry;
yellowish brown (10YR 5/4).
13 |SS| 320 | 34.0 2-2-5-5 24 -
Sand, medium to coarse; trace gravel, small
pebbles, subangular to subround; some coal,
highly weathered; stratified; well graded; dry;
pale brown (10YR 6/3).
14 |SS| 340 | 36.0 6-6-6-6 22
Sand, fine to coarse, subround; trace to little
silt; poorly graded; dry; yellowish brown (10YR
15|SS| 36.0 | 38.0 0-6-6-6 19 5/4).
16 | SS| 38.0 | 40.0 2-3-3-2 20
17 | SS| 40.0 | 420 2-2-3-5 22
18 | SS| 42.0 | 440 1-3-5-6 24 Note: From 42 to 43 feet moist.
VA
Note: At 43 feet wet.
19 [ SS| 44.0 | 46.0 8-9-10-13 24 Sand, medium to coarse, subround; trace to
little silt; poorly graded; wet; yellowish brown
(10YR 5/4).
Note: Recovered sample was all heaved

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1606D _ DATE_10/05/16  SHEET_3 OF _ 4

PROJECT _ Mountaineer Plant BORING START _ 05/12/16  BORING FINISH _05/13/16

wo w | SAMPLE | STANDARD [ _3JRAD|peprylo |,

Zul J| DEPTH |PENETRATIONZEU o SOIL / ROCK - DRILLER'S

s2| s =23 I %1 n

%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" | & ©

20 [ SS| 46.0 | 48.0 | 10-15-23-23 | 29 \sands. /
Sand, medium to coarse, subround; poorly
graded; wet; yellowish brown (10YR 5/4). Note
heaving sands.

21| SS| 48.0 | 50.0 4-4-2-3 13 Sand, fine to coarse, subround; poorly graded;
wet; yellowish brown (10YR 5/4).

22 |SS| 50.0 | 52.0 9-9-3-2 16 Sand, medium to coarse; trace fine,
subangular to subround; poorly graded; wet;
yellowish brown (10YR 5/4).

23 |SS| 52.0 | 54.0 3-2-9-9 19 Sand, medium to coarse; trace silt and gravel,

small pebbles, subangular to subround; poorly
graded; wet; yellowish brown (10YR 5/4).

24 |SS| 54.0 | 56.0 3-9-13-30 24

25|SS| 56.0 | 58.0 9-13-13-3 21 Sand, fine to coarse; little gravel, small to
medium pebbles; trace silt, subround;
moderate to well graded; wet; yellowish brown

(10YR 5/4).

26 | SS| 58.0 | 60.0 10-15-13-14 19 Sand, fine to medium, subround; poorly

graded; wet; yellowish brown (10YR 5/4).
Sand, medium to coarse, subround; poorly
graded; wet; yellowish brown (10YR 5/4).

27 | SS| 60.0 | 62.0 7-12-15-10 16

28 | SS| 62.0 | 64.0 7-10-10-11 24 Sand, medium to coarse; trace gravel, small to
medium pebbles, subround; poorly graded;

wet; yellowish brown (10YR 5/4).

29 |SS| 64.0 | 66.0 9-12-18-19 19

30 |SS| 66.0 | 68.0 7-13-18-32 13 Sand, fine to coarse, subangular to subround;
moderate to well graded; wet; light brownish

gray (10YR 6/2).

31|SS| 68.0 | 70.0 8-8-24-7 13

2 sM | | Note: At 60 feet 40% granules to small
pebbles.

SP | | Sand, fine to coarse; some silt; trace clay; well
graded; wet; yellowish brown (10YR 5/4).

32 |8SS| 70.0 | 72.0 8-23-7-11 19

Ot Sand, medium to coarse, subround; poorly
202l W | \graded; wet; yellowish brown (10YR 5/4). /1

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER _ OH015976.0009
COMPANY __American Electric Power

BORING NO. MW-1606D

DATE_10/05/16

SHEET_ 4

OF __4

PROJECT _Mountaineer Plant BORING START 05/12/16 BORING FINISH _05/13/16
weel w SAMPLE STANDARD _‘IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,&'5% N T 8 o SOIL / ROCK E DRILLER'S
% § % INFEET | RESISTANCE 9§§ % % e IDENTIFICATION = NOTES
FROM TO BLOWS / 6" o
33[SS| 720 | 74.0 13-20-22-23 15 Sand and gravel, medium to coarse, small to /
medium pebbles; subround to round; well
graded; wet; yellowish brown (10YR 5/4).
Sand, medium to coarse, subround; poorly
34 | SS| 74.0 76.0 14-13-10-10 15 graded; wet; yellowish brown (10YR 5/4)

End of boring at 76 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY _ American Electric Power BORING NO. MW-1606S  DATE 10/05/16  SHEET 1 OF 3
PROJECT _ Mountaineer Plant BORING START _ 05/17/16 BORING FINISH _05/17/16
COORDINATES _ N 719,649.2 E 1,733,939.3 PIEZOMETER TYPE_NA WELL TYPE _OW
GROUND ELEVATION_ 587.3 sysTEm _NDA 1927 HGT. RISER ABOVE GROUND 2.87 DIA 2"
Water Level, ft | 43.0 v N4 DEPTH TO TOP OF WELL SCREEN_ 49.0 BOTTOM _59.0
TIME WELL DEVELOPMENT__NA BACKFILL _Grout
DATE 5/17/2016 FIELD PARTY NA RIG Hollow Stem Auger
wel w | SAVPLE STANDARD |  2IROD| pepri o |
ul o DEPTH |PENETRATION[ZEW Io SOIL / ROCK - DRILLER'S
=2 = 523 N 29 o o
25| g | INFEET | RESISTANCE OFq o ] I IDENTIFICATION = NOTES
BDZ| OB W | - FEET |O
FROM TO | BLOWS/6 [
0 |[NR| 0.0 44.0 Straight drilled from 0 to 44 feet; geologic
descriptions adapted from the adjacent boring
7 MW-1606D.
5 —
10 —
15 —
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
o x-3.25 HEA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6" RECORDER _ T. Darmon
NA [ AR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1606S DATE_10/05/16 SHEET_2 OF 3
PROJECT _Mountaineer Plant BORING START _ 05/17/16 BORING FINISH _05/17/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ﬁ:gg N Tolo SOIL / ROCK = DRILLER'S
(e} w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
25 —
30 —
35 —
40 —
. VA
1 |SS| 44.0 | 46.0 5-7-15-15 24 Sand, fine to coarse, subround; poorly graded;
45 wet; yellowish brown (10YR 5/4).

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1606S _ DATE_10/05/16  SHEET_3 OF _ 3

PROJECT _ Mountaineer Plant BORING START _ 05/17/16  BORING FINISH _05/17/16

wo w | SAMPLE | STANDARD [ _3JRAD|peprylo |,

Zul J| DEPTH |PENETRATIONZEU o SOIL / ROCK - DRILLER'S

s2| s =23 I %1 n

%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO | BLOWS/6" | & ©

2 [SS| 460 | 480 | 2255 | 13

3 [SS| 48.0 | 50.0 3-7-11-11 24 Sand, medium to coarse, subround; poorly

graded; wet; yellowish brown (10YR 5/4).

4 |SS| 50.0 | 52.0 5-7-7-8 24 Sand, fine to coarse, subround; poorly graded;
wet; yellowish brown (10YR 5/4).
5 |SS| 520 | 54.0 5-5-4-4 18 Sand, fine to coarse; trace silt; trace gravel,

small pebbles, subround; poorly graded; wet;
yellowish brown (10YR 5/4).

6 |SS| 54.0 | 56.0 10-22-15-22 24

Note: From 55 to 56 feet increase small to
medium pebbles.

End of boring at 56 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY __American Electric Power BORING NO. MW-1607D DATE_10/05/16 sSHEET_1 OF _ 4
PROJECT _ Mountaineer Plant BORING START _ 05/18/16 BORING FINISH _05/18/16
COORDINATES _ N 719,235.7 E 1,734,361.8 PIEZOMETER TYPE__NA WELL TYPE _OW
GROUND ELEVATION__590.8 system _NAD 1927 HGT. RISER ABOVE GROUND 3.18 DA _2"
Water Level, ft |\ 46.0 A4 N4 DEPTH TO TOP OF WELL SCREEN__70.0 BOTTOM _80.0
TIME WELL DEVELOPMENT_NA BACKFILL _Grout
DATE 5/18/2016 FIELD PARTY NA RIG Hollow Stem Auger
weel w SAMPLE STANDARD _,IE RQD DEPTH |0 ®
T & DEPTH PENETRATION ﬁt‘)g N E ol o SOIL / ROCK = DRILLER'S
o w
23| 2| INFEET | RESISTANCE 023 o, ] I IDENTIFICATION = NOTES
nZzl b - FEET |O
FROM TO BLOWS /6" 14
0 |[NR| 0.0 8.0 0 Straight drill boring to 8 feet, boring was
pre-drilled for utility clearance; no samples
N were taken.
5 —
1|SS| 8.0 10.0 1-2-3-4 24 ML | Silt, trace to little clay, non-plastic, none to slow
dilatancy; trace sand, very fine; moist; soft;
N very pale brown (10YR 7/4).
2 |SS| 100 | 12.0 1-3-4-4 22 10 ©7411{ SC| Sand, very fine to fine; silt; trace to little clay;
% SM| well graded; moist; light yellowish brown (10YR
-& 1 6/4).
g
3 [SS| 12.0 | 14.0 2-4-5-5 20 CL | Clayj; little silt; medium to high plasticity; trace
to little very fine to fine sand; moist; medium
N stiff; yellowish brown (10YR 5/4).
4 |SS| 14.0 | 16.0 4-6-8-10 22 Sand and silt; fine; medium to well graded; dry;
yellowish brown (10YR 5/4).
15
5 |SS| 16.0 | 18.0 6-9-10-8 18 :.,:.;: SW| Sand, medium to coarse; some gravel, small to
ot0re medium pebbles, little fine, subangular to
Teres subround; well graded; dry; yellowish brown
1505 (10YR 5/4).
6 |ss| 180 | 200 | 69811 14 Terese
QZ:Z: Note: At 19.5 feet coal fines present.
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
NA 6 x3.25HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
NA 9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6 RECORDER _ T. Darmon
NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1607D DATE_10/05/16  SHEET_2 OF 4
PROJECT __Mountaineer Plant BORING START 05/18/16 BORING FINISH _05/18/16
weel w SAMPLE STANDARD _,IE RQD DEPTH |0 ®
S DEPTH PENETRATION | =W I SOIL / ROCK - DRILLER'S
| 93 N 23| o
%5 x| 'NFEET | RESISTANCEloga o -2 IDENTIFICATION = NOTES
FROM TO BLOWS /6" 14 ©
7 |SS| 20.0 | 22.0 9-13-13-6 24 . Sand and silt; fine to coarse; little to some
gravel, small to medium pebbles, subangular to
subround; trace clay; well graded; moist;
yellowish brown (10YR 5/4).
8 [SS| 22.0 | 24.0 5-5-9-10 19
Sand, medium to coarse; trace silt; subround;
poorly graded; dry; yellowish brown (10YR 5/4).
9 |SS| 240 | 26.0 8-8-9-6 20 Sand, fine to coarse; trace to little silt;
subround; well graded; dry; yellowish brown
(10YR 5/4).
10 | SS| 26.0 | 28.0 6-5-6-5 24 Sand, fine to coarse; some gravel, angular to
subround; trace silt; well graded; dry; yellowish
brown (10YR 5/4).
11 [SS| 28.0 | 30.0 5-6-6-5 22
12 | SS| 30.0 | 32.0 4-4-4-6 22 Sand, fine to medium, subround; trace silt;
poorly graded; dry; brown (10YR 5/3).
13 |SS| 32.0 | 34.0 4-9-9-9 24 el Sand, fine to medium; trace coarse gravel;
ot0re small to medium gravel; pebbles; subangular to
Teres subround; dry; brown (10YR 5/3).
14| sS| 340 | 36.0 5.7-9-4 24 Terese
35 o
151ss| 360 | 380 5.6-6-9 21 Note: From 35.8 to 36 feet includes coal.
Sand, fine to coarse; trace gravel; small
pebbles, subangular to subround; well graded;
satinfin <1" thick, pale brown (10YR 6/3).
16 [ SS| 38.0 | 40.0 4-6-8-8 18
Note: From 26 to 39 feet includes trace to little
amount of coal fragments.
17 | SS| 40.0 | 42.0 4-4-6-8 22 Sand, fine to medium, subround: trace to little
silt; poorly graded; dry; yellowish brown (10YR
5/4).
18 [ SS| 42.0 | 44.0 3-6-8-8 20
19 [ SS| 44.0 | 46.0 4-6-7-8 24
Note: At 46 feet, saturated.
V

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1607D DATE_10/05/16  SHEET_3 O©OF 4
PROJECT __Mountaineer Plant BORING START 05/18/16 BORING FINISH _05/18/16

weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®

T & DEPTH PENETRATION ﬁ:gg N Tolo SOIL / ROCK = DRILLER'S

(o] w

23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES

nz v —u FEET |O
FROM TO BLOWS /6" 14
20 | SS| 46.0 | 48.0 1-2-2-8 24 OO SW| Sand, fine to coarse, subround; well graded;
ot0re wet; yellowish brown (10YR 5/4).
21| SS| 48.0 | 50.0 NM 0 No recovery; heaving sands.
22 |SS| 50.0 | 52.0 1-3-7-9 28 Sand, medium to coarse; trace to little silt;

subround; poorly graded; wet; yellowish brown
(10YR 5/4).

23 |SS| 52.0 | 54.0 5-6-9-15 28

Note: At 53.5 feet coal present.

Sand, fine to coarse; little gravel, small
pebbles; subround; medium to well graved,
dark brown (10YR 7/4).

24 |SS| 54.0 | 56.0 7-9-14-15 15

25|SS| 56.0 | 58.0 7-10-10-13 13 Sand, fine to coarse; trace to little small
pebbles, subround; well graded; wet; pale

brown (10YR 7/4).

26 | SS| 58.0 | 60.0 5-6-10-11 14

27 | SS| 60.0 | 62.0 6-10-11-13 11 Sand, medium to coarse; trace small pebbles,
subround; poorly graded; wet; yellowish brown

(10YR 5/4).

28 | SS| 62.0 | 64.0 8-10-13-11 0 No recovery.

29 [SS| 64.0 | 66.0 5-10-13-5 15 Sand, medium to coarse; trace fine; trace silt;
trace gravel; small to medium pebbles,
subround, poorly graded; wet; yellowish brown

(10YR 5/4).

30 |SS| 66.0 | 68.0 10-15-20-22 18 Sand, medium to coarse, subround; medium to

poorly graded; wet; yellowish brown (10YR

5/4).
31|ss| 680 | 700 | 11-15-157 | 20 TSW| Sand, fine to very coarse, subround; litlle to
ot0re some silt; medium to well graded; wet; light
7] ::::: brownish gray (10YR 6/2).
32(SS| 700 | 720 | 261414 | 15 70 =z

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER _ OH015976.0009
COMPANY __American Electric Power

BORING NO. MW-1607D

DATE_10/05/16

SHEET_ 4

OF __4

PROJECT _Mountaineer Plant BORING START _ 05/18/16 BORING FINISH _05/18/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ﬁ:gg N Tolo SOIL / ROCK = DRILLER'S
(e} w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
33|SS| 72.0 | 74.0 10-15-18-18 12
34 |SS| 74.0 | 76.0 9-12-12-7 11
75 —
35[SS| 76.0 | 78.0 6-6-8-8 24 Sand, medium to coarse, subround; poorly
graded; wet; pale brown (10YR 6/3).
36 |SS| 78.0 | 80.0 20-30-22-11 24
80

End of boring at 80 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY __ American Electric Power BORING NO. MW-1607S DATE_10/05/16  SHEET 1 OF 3
PROJECT _Mountaineer Plant BORING START _ 05/26/16 BORING FINISH _05/26/16
COORDINATES N 719,232.0 E 1,734,365.1 PIEZOMETER TYPE_ NA WELL TYPE OW
GROUND ELEVATION_590.8 sysTem NAD 1927 HGT. RISER ABOVE GROUND 3.20 DIA 2"
Water Level ft | 46.0 v N4 DEPTH TO TOP OF WELL SCREEN_50 BOTTOM _60
TIME WELL DEVELOPMENT__NA BACKFILL _Grout
DATE 5/26/2016 FIELD PARTY NA RIG Hollow Stem Auger
wel w | SAVPLE STANDARD JIE RQD| peprh o | o,
T DEPTH |PENETRATION |2~ W I o SOIL / ROCK - DRILLER'S
=2 = 523 N 29 o o
25| g | INFEET | RESISTANCE OFq o ] I IDENTIFICATION = NOTES
vzl a B = FEET |O
FROM TO | BLOWS/6 @
0 |[NR| 0.0 50.0 0 Straight drill boring to 50 feet, boring was
pre-drilled for utility clearance; no samples
N were taken.
5 —
10 —
15 —
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
m 6 x 3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
9" x 6.25 HSA
NA HW CASING ADVANCER 4" . = =
NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
NA | SW CASING 6" RECORDER _ T. Darmon
NA | AIRHAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY __American Electric Power BORING NO. MW-1607S _ DATE_10/05/16  SHEET_2 OF __ 3
PROJECT _Mountaineer Plant BORING START _05/26/16 BORING FINISH _05/26/16
we| w | SAMPLE | STANDARD | _2JRQD| peprylo |,
£ g | DEPTH |PENETRATIONZHU v Eg 9 SOIL / ROCK = DRILLER'S
@] w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
BZ| O =]y FEET |©
FROM TO | BLOWS/6" | ~
25 —
30 —
35 —
40 —
45 —
VA

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY

JOB NUMBER __OH015976.0009 LOG OF BORING

COMPANY _ American Electric Power BORING NO. MW-1607S DATE_10/05/16 SHEET_3 OF _ 3
PROJECT _Mountaineer Plant BORING START _ 05/26/16 BORING FINISH _05/26/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,&'5% N Tolo SOIL / ROCK = DRILLER'S
(e} w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz o = FEET |O
FROM TO BLOWS /6" 14
1 |SS| 50.0 | 52.0 NA 0 o0 Augers dropped 4 foot into hole due to heaving
sands, no samples collected.
2 |ss| 520 | 54.0 NA 0 ]
3 |SS| 54.0 | 56.0 |WOH-WOH-2-2| 0 No sample collected, no recovery, attempted
resample but auger dropped additional 2 feet
55 — due to heaving sands.
4 | SS| 56.0 | 58.0 4-5-6-10 15 OO SW/| Sand; fine to coarse; trace to little gravel; small
ot0re pebbles; subround; moderate to well graded;
7] ::::: wet; pale brown (10YR 7/4).
5 |ss| 580 | 60.0 55 20 Terese
60 —==

End of boring at 60 feet.

See well construction log for development
information.
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER __OH015976.0009

COMPANY _ American Electric Power BORING NO. MW-1608 DATE_10/05/16  SHEET_1 O©OF 3
PROJECT _Mountaineer Plant BORING START _ 06/02/16 BORING FINISH _06/07/16
COORDINATES _ N 723,642.8 E 1,730,611.2 PIEZOMETER TYPE__NA WELL TYPE _OW
GROUND ELEVATION_587.3 SYSTEM _NAD 1927 HGT. RISER ABOVE GROUND 3.39 DIA 2"
Water Level, ft | 48.0 \ 4 N4 DEPTH TO TOP OF WELL SCREEN_46.0 BoTTOM _56.0
TIME WELL DEVELOPMENT_NA BACKFILL _Grout
DATE 6/2/2016 FIELD PARTY _NA RIG _Hollow Stem Auger
wel w SAMPLE STANDARD _,IE RQD| peprH |o m
4l DEPTH | PENETRATION g4 N Tol o SOIL / ROCK - DRILLER'S
(o] w
23| 2| INFEET | RESISTANCE 023 o, ] I IDENTIFICATION = NOTES
wzl o -y FEET |G
FROM TO | BLOWS/6" @
0 |[NR| 0.0 12.0 0 Straighted drilled to 12 feet, boring was
pre-drilled for utility clearance; no samples
N were taken.
5 —
10 —
11SS| 120 | 14.0 5-4-5-5 24 ML | Silt; little clay; trace fine sand; dry; slow
dilatancy; (10YR 4/5).
4 |SS| 14.0 | 16.0 3-1-1-2 21 7] ::::: SW| Sand, fine to very fine; loose; dry.
15 —poees
5 |ss| 160 | 18.0 1-1-1-3 21 Teves:
6 |SS| 18.0 | 20.0 1-2-4-3 21 5505
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE

NA___6°x3.25 HSA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC

NA 9" x 6.25 HSA

NA HW CASING ADVANCER 4" : = =

NA NW CASING > WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON

NA | SW CASING 6" RECORDER _J. Wanner

NA AIR HAMMER 8"
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER _ OH015976.0009
COMPANY __American Electric Power
PROJECT __Mountaineer Plant

BORING NO. MW-1608
BORING START _ 06/02/16

DATE_10/05/16

SHEET_ 2
BORING FINISH _06/07/16

OF 3

weel w SAMPLE STANDARD _,IE RQD DEPTH |0 ®
Fu DEPTH  |PENETRATION|ZE L N EQ © SOIL / ROCK - DRILLER'S
= = (e} w
23| 2| [INFEET | RESISTANCE 023 o, ] IDENTIFICATION = NOTES
nz| o - FEET |O
FROM TO BLOWS / 6" o
7 [ss] 200 [ 220 14 14 ROt
8 [SS| 22.0 | 24.0 7-13-15-14 13 OO SW/| Sand; some gravel; fine to medium; angular;
ot0re dry; loose; unstratified; gravel is igneous
T dominant; (10YR 4/3).
9 |ss| 240 | 260 | 10-16-14-11 | 13 Terese
25—t _
DO Note: At 25 feet trace coal and gravel
S%e (metamorphic; rounded); foliated.
10 [SS| 26.0 | 28.0 8-12-12-14 17 OO SW| Sand; some gravel, fine to medium; angular;
ot0re dominant; little silt; dry; loose; unstratified;
Teres gravel is igneous dominant; (10YR 4/3).
11|ss| 280 | 300 | 9151214 | 14 Terese
12 [ SS| 300 | 320 6-8-9-17 18 30 ez
13 [SS| 32.0 | 34.0 11-10-9-9 20 OO SW| Sand, fine to coarse; little to some silt; trace
ot0re gravel, fine to medium, angular to rounded; dry;
Teres loose; unstratified; (10YR 4/3).
14 |ss| 340 | 360 | 710129 | 24 T , , __
2.2l SW| Sand, fine to coarse; little to some silt; little to
35 —felere some gravel, fine to medium dominant;
::::: igneous, sedimentary and metamorphic;
OO rounded dominant; dry; loose; unstratified;
15[ SS| 36.0 | 38.0 10-8-5-6 16 ot0re (10YR 4/3).
16 [ SS| 38.0 | 40.0 9-8-11-10 17 OO SW| Sand; some silt; trace gravel, coarse, round,
ot0re limestone; dry; loose; unstratified; (10YR 4/3).
40 ot Note: At 39.5 feet very thin coal fragment layer.
17 | SS| 40.0 | 420 5-5-8-8 19 2.2l SW| Sand; little to some silt; little to some gravel,
:Z:Z: fine, subrounded; dry; loose; unstratified;
e (10YR 4/3).
18 | SS| 420 | 44.0 7-5-6-5 18 oo Note: At 42.5 feet, coarse, rounded, igneous
foreses| SW \gravel.
IO Silty sand; moist; loose; unstratified; (10YR
el 4/3).
19 | SS| 44.0 | 46.0 2-3-5-3 19 e Note: From 44 to 46 feet wet; trace coarse
20t gravel, rounded, igneous.
45 —froeer
":j:j Note: Heaving sands.

Continued Next Page
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AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER _ OH015976.0009
COMPANY __American Electric Power

BORING NO. MW-1608

DATE_10/05/16

SHEET_ 3

OF 3

PROJECT _Mountaineer Plant BORING START _ 06/02/16 BORING FINISH _06/07/16
weel w SAMPLE STANDARD _,IE RQD| pepTH 0 ®
T & DEPTH PENETRATION ,f'c_')g N Tolo SOIL / ROCK = DRILLER'S
= = O w
23| 2| INFEET | RESISTANCE 028 o =4 2 IDENTIFICATION 2 NOTES
nz o = FEET |O
FROM TO BLOWS / 6" o
20 | SS| 46.0 | 48.0 4-4-5-4 17 OO SW/| Sand; little to some silt; some gravel; wet;
ot0re loose; unstratified; gravel is fine to coarse; fine
Teres fraction is fine to rounded; sand is subrounded
IO to round; gravel is igneous to sedimentary; v
21 1ss| 480 | 50.0 17 b ::: : gravel colors rgnge from red .and green and <
DO brown; (looks like outwash); includes trace coal
Lo fragments, up to 2cm in size.
Tolo Note: From 48 to 49.5 feet wet.
50 _‘i:i‘i Sw Silty sand; wet; loose; unstratified; sand is fine
22 |SS| 50.0 | 52.0 6-8-11-9 16 etel to medium; brown.
_°::: : Note: From 50 to 52 feet wet; incluse 20% coal
:Z: N material, fragments up to 3cm in size.
23 [SS| 52.0 | 54.0 5-7-7-10 13 c2o2l SW| Sand with silt; wet; loose; unstratified; sand is
ot0re fine to coarse grades to fine to medium.
1 EZE E Note: At 53.5 feet coal fragments up to 2 cm in
24 |SS| 54.0 | 56.0 8-11-15-17 13 epeee size.
e Note: From 54 to 56 feet wet; no coal
55 —ooeee fragments.
25 |ss| 56.0 | 58.0 | 11-15-16-13 | 14 Teress
: Silt and sand; wet; loose; sand is fine to
medium; brown.
26 | SS| 58.0 | 60.0 8-15-18-13 16 Sand with silt; trace gravel; wet; loose;
unstratified; sand is fine to coarse; gravel is
medium to coarse, subrounded; brown.
27 | SS| 60.0 | 62.0 9-14-16-20 14 Silty sand; trace fine gravel; wet; loose;
unstratified; sand is fine to coarse; (10YR 4/3).
28 |SS| 62.0 | 64.0 | 2-12-40-50/2 | 19 :Z: .
29 |SS| 64.0 | 66.0 20-50/4 24 c.2o2l SW| Recovery was all heaved sand.
65 —fiuie;
30 | SS| 66.0 | 68.0 12-20-25-30 | 0.9 ' Fine sand with silt; wet; loose; sand is very fine
to fine dominant; bottom of recovery includes
coarse gravel (chert), subangular; (10YR 5/2).
31[SS| 68.0 | 70.0 12-15-20-20 17 Note: At 68 feet coursing with depth.
Sand and gravel; trace silt; clean-washed
_\interval; wet; loose. /
Sand with silt; little fine; gravel; wet; loose.
End of boring at 70 feet.
See well construction for development
information.




A ARCADIS

Arcadis 2016
Well Construction Diagrams

MW-1601A to MW-1608



WELL CONSTRUCTION LOG

(Unconsolidated)

| 3.0' (Pro-Cover stick-up)
\/  LAND SURFACE

/
é
/\ 8 inch diameter
/| drilled hole
2
/
/| “— Well casing,
/
/1 2 inch diameter,
é Schedule 40
;< [IBackfil
/] ™ [X]Grout 270 gallons
/
é

N 1] __58 it Top of pellets
o Top of secondary

Bentonite . slurry
pellets
62  ft* Top of Global #6 secondary filter pack
63  ft* Top of Global #5 primary filter pack

Top of Primary

67.0 ft*
(Top of screen)

—Well Screen.
2 inch diameter
PVC , 0.10 slot

Total screen length 9.6'

. Formation Collapse

77 ft*
78  ft*

86  ft Natural collapse trom 78 to 86 ft

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1601A
Town/City New Haven
County Mason County State WV
Permit No. N/A
Land-Surface (LS) Elevation and Datum:
LS: 607.47, TOC: 610.66 feet Surveyed

[[] Estimated
Installation Date(s) 6/9/2016
Drilling Method Hollow Stem Auger
Drilling Contractor DLZ Ohio, Inc.
Drilling Fluid None

Development Technique(s) and Date(s)
Submersible Impeller Pump (6/15/16)

Fluid Loss During Drilling N/A gallons
Water Removed During Development 30 gallons
Static Depth to Water 65.81 feet below M.P.
Pumping Depth to Water 80 feet below M.P.
Pumping Duration NM hours
Yield N/A gpm Date 6/15/2016
Specific Capacity N/A gpm/ft

Well Purpose Monitoring well

Remarks ~Well Installed in the alternate #1 boring at

this location.

Prepared by Judd Wanner




WELL CONSTRUCTION LOG

(Unconsolidated)

3.0' (Pro-Cover stick-up)

\/  LAND SURFACE

150 pounds of hole plug were used

/1 after grout subsided

?

/\ 8 inch diameter
/| drilled hole

2

N\

/1 Well casing,

V/ A

/1 2 inch diameter,
é Schedule 40

/] []Backfill

[X]Grout 378 gallons

\\}\

52  ft* Top of pellets

NN
» NN

Top of secondary

l slurry
pellets (100 pounds)

Top of Primary

61.0 ft*
(Top of screen)

~—Well Screen.
2 inch diameter
PVC , 010 slot

Total screen length 9.6'

. Formation Collapse

71 ft*

715 ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1602
Town/City New Haven

County Mason County State WV
Permit No. N/A

Land-Surface (LS) Elevation and Datum:

LS: 602.37; TOC: 605.12 feet Surveyed
[] Estimated

Installation Date(s) 5/10/2016

Drilling Method Hollow Stem Auger

Drilling Contractor DLZ Ohio, Inc.

Drilling Fluid None

Development Technique(s) and Date(s)

Top of global #6 secondary filter pack (50 pounds) Waterra (6/7/16)
Top of global #5 primary filter pack (100 pounds)

Submersible Impeller Pump ( 6/15/16)

Fluid Loss During Drilling N/A gallons
Water Removed During Development 37.9 gallons
Static Depth to Water 59.82 feet below M.P.
Pumping Depth to Water 70 feet below M.P.
Pumping Duration NM hours

Yield N/A gpm Date 6/15/2016
Specific Capacity N/A gpm/ft

Well Purpose Monitoring well

Remarks

Prepared by Judd Wanner




WELL CONSTRUCTION LOG

(Unconsolidated)

3.0' (Pro-Cover stick-up)

\/  LAND SURFACE

350 pounds of hole plug were used

/1 after grout subsided

’

/\ 8 inch diameter
/| drilled hole

2

N\

/1 Well casing,

/

/1 2 inch diameter,
é Schedule 40

/] []Backfill

[X]Grout 459 gallons

\\}\

53  ft* Top of pellets

NN
» NN

Top of secondary

l slurry
pellets (75 pounds)

Top of Primary

60.0 ft*
(Top of screen)

~—Well Screen.
2 inch diameter
PVC , 010 slot

Total screen length 9.6'

. Formation Collapse

75 ft*

76 ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1603
Town/City New Haven

County Mason County State WV
Permit No. N/A

Land-Surface (LS) Elevation and Datum:

LS: 602.92; TOC: 606.30 feet Surveyed
[] Estimated

Installation Date(s) 5/4/2016

Drilling Method Hollow Stem Auger

Drilling Contractor DLZ Ohio, Inc.

Drilling Fluid None

Development Technique(s) and Date(s)

Top of global #6 secondary filter pack (50 pounds) Waterra (6/10/16)
Top of global #5 primary filter pack (250 pounds)

Submersible Impeller Pump (6/15/16)

Fluid Loss During Drilling N/A gallons
Water Removed During Development 47.5 gallons
Static Depth to Water 61.35 feet below M.P.
Pumping Depth to Water 79 feet below M.P.
Pumping Duration NM hours

Yield N/A gpm Date 6/15/2016
Specific Capacity N/A gpm/ft

Well Purpose Monitoring well

Remarks

Prepared by Judd Wanner




WELL CONSTRUCTION LOG

(Unconsolidated)

3.0' (Pro-Cover stick-up)

\/  LAND SURFACE

175 pounds of hole plug were used

/1 after grout subsided

’

/\ 8 inch diameter
/| drilled hole

2

N\

/1 Well casing,

/

/1 2 inch diameter,
é Schedule 40

/] []Backfill

[X]Grout 270 gallons

\\}\

62  ft* Top of pellets

NN
» NN

Top of secondary

l slurry
pellets (50 pounds)

Top of Primary

69.0 ft*
(Top of screen)

~—Well Screen.
2 inch diameter
PVC , 010 slot

Total screen length 9.6'

. Formation Collapse

79 ft*

80  ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1604D
Town/City New Haven

County Mason County State WV

Permit No. N/A

Land-Surface (LS) Elevation and Datum:

LS: 595.59; TOC: 598.22 feet Surveyed
[] Estimated

Installation Date(s) 5/4/2016

Drilling Method Hollow Stem Auger

Drilling Contractor DLZ Ohio, Inc.

Drilling Fluid None

Development Technique(s) and Date(s)

Top of global #6 secondary filter pack (50 pounds) Waterra and Submersible Pump (6/9/16)
Top of global #5 primary filter pack (250 pounds)

Fluid Loss During Drilling N/A gallons
Water Removed During Development 45.1 gallons
Static Depth to Water 54.56 feet below M.P.
Pumping Depth to Water NM feet below M.P.
Pumping Duration NM hours

Yield NM gpm Date _ 6/9/2016
Specific Capacity NM gpm/ft

Well Purpose Monitoring well

Remarks Primary filter pack is #5 global sand; secondary

filter pack is global #6 sand.

Prepared by Judd Wanner




WELL CONSTRUCTION LOG

(Unconsolidated)

3.0' (Pro-Cover stick-up)

\/  LAND SURFACE

125 pounds of hole plug were used

/1 after grout subsided

’

/\ 8 inch diameter
/| drilled hole

2

N\

/1 Well casing,

/

/1 2 inch diameter,
é Schedule 40

/] []Backfill

[X]Grout 162 gallons

\\}\

42  ft* Top of pellets

NN
» NN

Top of secondary

l slurry
pellets (75 pounds)

Top of Primary

49.0 ft*
(Top of screen)

~—Well Screen.
2 inch diameter
PVC , 010 slot

Total screen length 9.6'

. Formation Collapse

59  ft*

60  ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1604S
Town/City New Haven

County Mason County State WV

Permit No. N/A

Land-Surface (LS) Elevation and Datum:

LS: 595.48; TOC: 598.07 feet Surveyed
[] Estimated

Installation Date(s) 5/2/2016

Drilling Method Hollow Stem Auger

Drilling Contractor DLZ Ohio, Inc.

Drilling Fluid None

Development Technique(s) and Date(s)

Top of global #6 secondary filter pack (50 pounds) Waterra (6/9/16)
Top of global #5 primary filter pack (500 pounds)

Submersible Impeller Pump (6/16/16)

Fluid Loss During Drilling N/A gallons
Water Removed During Development 30.8 gallons
Static Depth to Water 54.49 feet below M.P.
Pumping Depth to Water 62 feet below M.P.
Pumping Duration NM hours

Yield N/A gpm Date 6/16/2016
Specific Capacity N/A gpm/ft

Well Purpose Monitoring well

Remarks

Prepared by Judd Wanner




WELL CONSTRUCTION LOG

(Unconsolidated)

3.0' (Pro-Cover stick-up)

\/  LAND SURFACE

200 pounds of hole plug were used

/ after grout subsided
Y
/\ 8.25 inch diameter
/| drilled hole
2
72N
/1 Well casing,
/ . .
/1 2 inch diameter,
é Schedule 40
;< [IBackfil
/| ™ [X]Grout 419 gallons
Y
1 V]
1 A__e2 it Top of pellets
o Top of secondary

l slurry
pellets (75 pounds)

Top of Primary

69.0 ft*
(Top of screen)

~—Well Screen.
2 inch diameter
PVC , 010 slot

Total screen length 9.6'

. Formation Collapse

79 ft*

80  ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1605D
Town/City New Haven

County Mason County State WV

Permit No. N/A

Land-Surface (LS) Elevation and Datum:

LS: 588.51; TOC: 591.01 feet Surveyed
[] Estimated

Installation Date(s) 5-9-16 to 5-11-16

Drilling Method Hollow Stem Auger

Drilling Contractor DLZ Ohio, Inc.

Drilling Fluid Potable water

Development Technique(s) and Date(s)

Top of global #6 secondary filter pack (50 pounds) Waterra and Submersible Pump (6/8/16)
Top of global #5 primary filter pack (200 pounds)

Fluid Loss During Drilling 400 gallons
Water Removed During Development 65 gallons
Static Depth to Water 47.51 feet below M.P.
Pumping Depth to Water NM feet below M.P.
Pumping Duration NM hours

Yield N/A gpm Date _ 6/8/2016
Specific Capacity N/A gpm/ft

Well Purpose Monitoring well

Remarks

Prepared by Tom Darmon




WELL CONSTRUCTION LOG

(Unconsolidated)

3.0' (Pro-Cover stick-up)

\/  LAND SURFACE

350 pounds of hole plug were used
after grout subsided

™~ 8.25 inch diameter
drilled hole

\ Well casing,

2 inch diameter,
Schedule 40

SONONONNNNUOSANNNNNN

\\}\

[IBackiill

[X]Grout 162 gallons

42  ft* Top of pellets

NN
» NN

Top of secondary

l slurry
pellets (150 pounds)

Top of Primary

49  ft*
(Top of screen)

~—Well Screen.
2 inch diameter
PVC , 010 slot

Total screen length 9.6'

. Formation Collapse

59  ft*

60  ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1605S
Town/City New Haven

County Mason County State WV

Permit No. N/A

Land-Surface (LS) Elevation and Datum:

LS: 588.51; TOC: 590.86 feet Surveyed
[] Estimated

Installation Date(s) 5/12/2016

Drilling Method Hollow Stem Auger

Drilling Contractor DLZ Ohio, Inc.

Drilling Fluid Potable water

Development Technique(s) and Date(s)

Top of global #6 secondary filter pack (75 pounds) Waterra (6/8/16)
Top of global #5 primary filter pack (250 pounds)

Submersible Impeller Pump (6/16/16)

Fluid Loss During Drilling 200 gallons
Water Removed During Development 36.1 gallons
Static Depth to Water 47.36 feet below M.P.
Pumping Depth to Water 61.5 feet below M.P.
Pumping Duration NM hours

Yield N/A gpm Date 6/16/2016
Specific Capacity N/A gpm/ft

Well Purpose Monitoring well

Remarks Fluid loss due to heaving sand estimated.

Removed water could not be quantified to clean

out augers.

Prepared by Tom Darmon




WELL CONSTRUCTION LOG

(Unconsolidated)

3.0' (Pro-Cover stick-up)

\/  LAND SURFACE

100 pounds of hole plug were used
after grout subsided

™~ 8.25 inch diameter
drilled hole

\ Well casing,

2 inch diameter,
Schedule 40

SONONONNNNUOSANNNNNN

[IBackiill

[X]Grout 297 gallons

\\}\

58  ft* Top of pellets

NN
» NN

Top of secondary

l slurry
pellets (75 pounds)

Top of Primary

65 ft*
(Top of screen)

~—Well Screen.
2 inch diameter
PVC , 010 slot

Total screen length 9.6'

. Formation Collapse

75 ft*

76 ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1606D
Town/City New Haven

County Mason County State WV

Permit No. N/A

Land-Surface (LS) Elevation and Datum:

LS: 587.25; TOC: 590.10 feet Surveyed
[] Estimated

Installation Date(s) 5-16-16 to 5-17-16

Drilling Method Hollow Stem Auger

Drilling Contractor DLZ Ohio, Inc.

Drilling Fluid Potable water

Development Technique(s) and Date(s)

Top of global #6 secondary filter pack (25 pounds) Waterra and Submersible Pump (6/9/16)
Top of global #5 primary filter pack (200 pounds)

Submersible Impeller Pump (6/15/16)

Fluid Loss During Drilling 250 gallons
Water Removed During Development 67 gallons
Static Depth to Water 46.03 feet below M.P.
Pumping Depth to Water 77.5 feet below M.P.
Pumping Duration NM hours

Yield N/A gpm Date 6/15/2016
Specific Capacity N/A gpm/ft

Well Purpose Monitoring well

Remarks

Prepared by Tom Darmon




WELL CONSTRUCTION LOG

(Unconsolidated)

3.0' (Pro-Cover stick-up)

\/  LAND SURFACE

100 pounds of hole plug were used

/ after grout subsided

Y

/\ 8.25 inch diameter
/| drilled hole

2

I\

/1 Well casing,

/ . .

/1 2 inch diameter,
é Schedule 40

/] []Backfill

[X]Grout 108 gallons

\\}\

38  ft* Top of pellets

NN
» NN

Top of secondary

l slurry
pellets (100 pounds)

Top of Primary

45  ft*
(Top of screen)

~—Well Screen.
2 inch diameter
PVC , 010 slot

Total screen length 9.6'

. Formation Collapse

55  ft*

56 ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1606S
Town/City New Haven

County Mason County State WV

Permit No. N/A

Land-Surface (LS) Elevation and Datum:

LS: 587.28; TOC: 590.15 feet Surveyed
[] Estimated

Installation Date(s) 5/17/16 - 5/18/16

Drilling Method Hollow Stem Auger

Drilling Contractor DLZ Ohio, Inc.

Drilling Fluid None

Development Technique(s) and Date(s)

Top of global #6 secondary filter pack (100 pounds) Waterra (6/8/16)
Top of global #5 primary filter pack (250 pounds)

Submersible Impeller Pump (6/15/16)

Fluid Loss During Drilling 0 gallons
Water Removed During Development 29.5 gallons
Static Depth to Water 46.02 feet below M.P.
Pumping Depth to Water 57 feet below M.P.
Pumping Duration NM hours

Yield N/A gpm Date 6/15/2016
Specific Capacity N/A gpm/ft

Well Purpose Monitoring well

Remarks

Prepared by Tom Darmon




A ARCADIS

Design & Consultancy

for natural and
built assets
WELL CONSTRUCTION LOG
(Unconsolidated)
| 3.0' (Pro-Cover stick-up)
Project AEP - Mountaineer Well MW-1607D
\/  LAND SURFACE
100 pounds of hole plug were used Town/City New Haven
/1 after grout subsided
é County Mason County State WV
/\ 8.25 _inch diameter Permit No. N/A
/| drilled hole
/1 Land-Surface (LS) Elevation and Datum:
§ LS: 590.75; TOC: 593.93 feet Surveyed
g . .
/| — Well casing, [] Estimated
/
/ 2 inch diameter, Installation Date(s) 5/19/2016
/1 Schedule 40
/1 Drilling Method Hollow Stem Auger
;< [IBackfil
/ Grout 216 gallons Drilling Contractor DLZ Ohio, Inc.
/
/1 Drilling Fluid Portable water
/
L 1] __63 it Top of pellets
o Top of secondary
Bentonite . slurry
pellets (100 pounds) Development Technique(s) and Date(s)
66 ft* Top of global #6 secondary filter sand (50 pounds) Submersible Impeller Pump (6/15/16)
67  ft* Top of global #5 primary filter sand (250 pounds)
Top of Primary
Fluid Loss During Drilling 300 gallons
70 ft*
(Top of screen) Water Removed During Development 8.5 gallons
Static Depth to Water 46.72 feet below M.P.
—Well Screen.
2 inch diameter Pumping Depth to Water 80 feet below M.P.
PVC ,  0.10 slot
Total screen length 9.6 Pumping Duration NM hours
Yield N/A gpm Date 6/15/2016
DGraveI Pack Specific Capacity N/A gpm/ft

. Formation Collapse Well Purpose Monitoring well

80  ft*

Remarks

Fluid loss due to heaving sand estimated.

81  ft*

Removed water could not be quantified to clean

out augers.

Measuring Point is
Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface Prepared by Tom Darmon




WELL CONSTRUCTION LOG

(Unconsolidated)

3.0' (Pro-Cover stick-up)

\/  LAND SURFACE

™~ 8.25 inch diameter
drilled hole

\ Well casing,

2 inch diameter,
Schedule 40

SONONONNNNUOSANNNNNN

\\}\

[IBackiill

[X]Grout 216 gallons

43  ft* Top of pellets

NN
» NN

Top of secondary

l slurry
pellets (125 pounds)

Top of Primary

50  ft*
(Top of screen)

~—Well Screen.
2 inch diameter
PVC , 010 slot

Total screen length 9.6'

. Formation Collapse

60  ft*

61  ft*

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Design & Consultancy
for natural and
built assets

Project AEP - Mountaineer Well MW-1607S
Town/City New Haven

County Mason County State WV

Permit No. N/A

Land-Surface (LS) Elevation and Datum:

LS: 590.79; TOC: 593.99 feet Surveyed
[] Estimated

Installation Date(s) 5/26/16 - 5/27/16

Drilling Method Hollow Stem Auger

Drilling Contractor DLZ Ohio, Inc.

Drilling Fluid Portable water

Development Technique(s) and Date(s)

Top of global #6 secondary filter sand (150 pounds) Submersible Impeller Pump (6/15/16)
Top of global #5 primary filter sand (150 pounds)

Fluid Loss During Drilling 400 gallons
Water Removed During Development 8.5 gallons
Static Depth to Water 46.56 feet below M.P.
Pumping Depth to Water 60 feet below M.P.
Pumping Duration NM hours

Yield N/A gpm Date 6/15/2016
Specific Capacity N/A gpm/ft

Well Purpose Monitoring well

Remarks Fluid loss due to heaving sand estimated.

Removed water could not be quantified to clean

out augers.

Prepared by Tom Darmon




WELL CONSTRUCTION LOG

(Unconsolidated)

Design & Consultancy
for natural and
built assets

43 ft* Top of global #5 primary filter sand (300 pounds)

| 3.0' (Pro-Cover stick-up)
Project AEP - Mountaineer Well MW-1608
\/  LAND SURFACE
125 pounds of hole plug were used Town/City New Haven
/1 after grout subsided
é County Mason County State WV
/\ 8 inch diameter Permit No. N/A
/| drilled hole
/1 Land-Surface (LS) Elevation and Datum:
§ LS: 587.26; TOC: 590.65 feet Surveyed
9 . .
/| -~ Well casing, [] Estimated
/
/ 2 inch diameter, Installation Date(s) 6/9/16 - 6/10/16
/1 Schedule 40
/| Drilling Method Hollow Stem Auger
;< [IBackfil
/ Grout 189 gallons Drilling Contractor DLZ Ohio, Inc.
/
/| Drilling Fluid None
/
N 1] 39 it Top of pellets
o Top of secondary
Bentonite . slurry
pellets (150 pounds) Development Technique(s) and Date(s)
42 ft* Top of global #6 secondary filter sand (50 pounds) Submersible Impeller Pump (6/17/16)

Top of Primary

Sand Pack

. Formation Collapse

56 ft*
57  ft*

70  tt* Natural Collapse from 57 to 70 ft

Measuring Point is

Top of Well Casing

Unless Otherwise Noted.

* Depth Below Land Surface

Well Purpose

Fluid Loss During Drilling N/A gallons
46.0 ft*
(Top of screen) Water Removed During Development 33 gallons
Static Depth to Water 47.66 feet below M.P.
—Well Screen.
2 inch diameter Pumping Depth to Water 60 feet below M.P.
PVC ,  0.10 slot
Total screen length 9.6 Pumping Duration NM hours
Yield N/A gpm Date 6/17/2016
DGraveI Pack Specific Capacity N/A gpm/ft

Monitoring well

Remarks

Prepared by

Judd Wanner




APPENDIX B

Banks Well Inventory Report




Prepared for: —
ARCADIS U.S., INC.-Columbus
630 Plaza Drive, Suite 600

Highlands Ranch, CO 80129 ENV[RONMENTAL DATA
A DIVISION OF THE BANKS GROUP

Water Wel] | Ae Worer Well venior

MOUNTAINEER PLANT
Rzpor'l' 1347 GRAHAM STATION ROAD
NEW HAVEN, WV

MASON County

PO +#: OHO 159760004

ES- 112028

Monday, September 08, 2014

WUW_ES-112028_MOUNTAINEERPLANT_¢8 10bd/ d.pdf

Banks Environmental Data, Inc. - 1601 Rio Crande, Ste. 500 - Austin, TX 78701 - 800.531.5255 P - 512.478.1433 F
www.banksenvdata.com



Uater Well Report

ENVIRONMENTAL DATA
ADIVISION OF THE BANKS GROUP

Table of Contents AEP Water Well Inventory E BANKS

Geographic Summary 3
Maps
Summary Map - 0.5 Mile Buffer 4
Topographic Overlay Map - 0.5 Mile Buffer 5
Current Imagery Overlay Map - 0.5 Mile Buffer 6
Water Well Details 7
Database Definitions and Sources 8
Disclaimer 9
Page 2

Banks Environmental Data, Inc. - 1601 Rio Crande, Ste. 500 - Austin, TX 78701 - 800.531.5255 P - 512.478.1433 F
www.banksenvdata.com



200rt

Geographic Summary AEP Water Well Inventory

ENVIRONMENTAL DATA
ADIVISION OF THE BANKS GROUP

Location

MASON County, WV
Target location is 0.131 square miles and has a 1.5 mile perimeter

Coordinates

Longitude & Latitude in Degrees Minutes Seconds NA
Longitude & Latitude in Decimal Degrees NA
Xand Y in UTM NA
Elevation

NA

Zip Codes Searched

Search Distance Zip Codes (historical zip codes included)
Target Property 25253, 25247, 25264, 25265
0.5 miles 25253, 25247, 25264, 25265

Topos Searched

Search Distance Topo Name
Target Property New Haven (1977)
0.5 miles New Haven (1977)

Banks Environmental Data, Inc. - 1601 Rio Crande, Ste. 500 - Austin, TX 78701 - 800.531.5255 P - 512.478.1433 F
www.banksenvdata.com



Water Well Report

ENVIRONMENTAL DATA
ADIVISION OF THE BANKS GROUP

Summary Map - 0.5 Mile Buffer E BAN]

;‘:ﬂhlm

["¥ea2 station

"
Souwrces : Esri, HERE, Delorme, USGES, Intermap, inorement P Corp®
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I

Type of Depth Completion . . : Driller's
Map ID |Source ID Dataset Owner of Well Well Drilled Date Longitude | Latitude | Elevation Logs
USGS- Not
1 385802081  WWUSGS  USGS Re 80 01/01/1950  -81.923748  38.967302 585 ft N/A
552602 ported
Well Summary
Water Well Dataset # of Wells
WW USGS 1
Total Count 1
Page 7

Banks Environmental Data, Inc. - 1601 Rio Crande, Ste. 500 - Austin, TX 78701 - 800.531.5255 P - 512.478.1433 F
www.banksenvdata.com



Report

warer well

Banks Environmental Data, Inc. - 1601 Rio Crande, Ste. 500 - Austin, TX 78701 - 800.531.5255 P - 512.478.1433 F

www.banksenvdata.com

> BANKS
Dataset Descriptions and Sources AEP Water Well Inventory E
ENVIRONMENTAL DATA
ADIVISION OF THE BANKS GROUP
o Update Data Data Data Source
Dataset Source Dataset Description Schedule |Requested| Obtained | Updated | Updated
WV WW - West Virginia ~ West Virginia This dataset contains groundwater well information As N/A N/A N/A N/A
Water Wells Department of provided by West Virginia Department of Health and requested
Health and Human Resources.
Human
Resources
OH WW - Ohio Water Ohio Department This dataset contains all historical water well records As N/A N/A N/A N/A
Wells of Natural searched from Ohio Department of Natural requested
Resources Resources Division of Water
WW USGS - USGS U.S. Geological  This dataset contains groundwater well records from Quarterly 06/30/2014 06/30/2014 07/13/2014 06/30/2014
Water Wells Survey the U.S. Geological Survey.
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Disclaimer AEP Water Well Inventory E BAN]

The Banks Environmental Data Water Well Report was prepared from existing state water well databases
and/or additional file data/records research conducted at the state agency and the U.S. Geological Survey.
Banks Environmental Data has performed a thorough and diligent search of all groundwater well information
provided and recorded. All mapped locations are based on information obtained from the source. Although
Banks performs quality assurance and quality control on all research projects, we recognize that any
inaccuracies of the records and mapped well locations could possibly be traced to the appropriate regulatory
authority or the actual driller. It may be possible that some water well schedules and logs have never been
submitted to the regulatory authority by the water driller and, thus, may explain the possible unaccountability
of privately drilled wells. It is uncertain if the above listing provides 100% of the existing wells within the area
of review. Therefore, Banks Environmental Data cannot fully guarantee the accuracy of the data or well
location(s) of those maps and records maintained by the regulatory authorities.
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APPENDIX C — SUPPORTING INFORMATION FOR WELLHEAD
ANALYTICAL ELEMENTS MODEL (WHAEM 2000)
APPLICATION

Background

The AEP Mountaineer Plant (Plant) has several production wells that extract water from the
unconsolidated sand and gravel aquifer system. The extraction of water from these wells depresses
groundwater elevations near the wells and affects the groundwater flow patterns in the vicinity of the
Mountaineer bottom ash ponds (BAPs). However, the effect of the operation of the production wells on
flow patterns in the vicinity of the BAPs was not well understood. To improve the understanding of the
effect of the production wells, a groundwater flow modeling study of the area was performed as described
in the following sections.

Production Wells

There are currently five active production wells associated with the AEP Mountaineer Plant (Figure C-1).
Two of the wells (West 1, East 1) are the most used and are pumped for process water. West 1 and East
1 are located approximately 450 feet and 825 feet north east of the Plant cooling tower, respectively.
There are also two production wells (Wells 5 and 6) that are used to fill two fire water tanks used for
emergency fire suppression and other low-volume water uses. Well 5 is located immediately west of the
Plant cooling tower, and Well 6 is located approximately 750 feet northwest of the Plant cooling tower. A
fifth well (Well 4) is used in the plant’s wastewater system and is located approximately 950 feet east of
the Plant cooling tower.

When active, East 1 currently pumps at an approximate rate 150 gallons per minute (gpm), and West 1
currently pumps at rate of approximately 750 gallons per minute (gpm). Average water use may be less
when the wells are not pumped continuously. Wells 5 and 6 are not metered and likely pump
intermittently for short periods of time as needed. Water use from Well 4 is not recorded and was
assumed to be inactive. A plot of recent estimated daily water use (August and September shown on
Figure C-2.

Groundwater Flow Model
Model Code

The one-dimensional analytical element model, WhAEM2000 (Kraemer et al., 2007) was used to simulate
groundwater flow in the vicinity of the Mountaineer Plant. WhAEM2000 uses the principle of
superposition of analytic functions to simulate complex hydrologic features such as wells, rivers, recharge
zones, and impermeable boundaries. WhAEM2000 was selected because of the ability to simulate these
features while still providing the streamlined level of analysis desired for this study.
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Model Boundaries

The western and eastern boundaries of the model correspond to the edge of the unconsolidated sand
and gravel aquifer extending along the Ohio River (Figure C-1). The bedrock surrounding the valley is
low-yielding, and the quantities of water moving through the bedrock units are assumed to be insignificant
relative to the large quantities of water moving through the sand and gravel aquifer. The northern and
southern boundaries of the model were established approximately 13,000 and 17,000 feet from the
Mountaineer BAPs, respectively and represent flow lines across which movement of groundwater
generally does not occur under natural conditions. Horizontal flow barriers were assigned along the
edges of the model to prevent the movement of water into or out of the active model domain.

The bottom of the model was assumed to be at elevation 508 above mean sea level (amsl). This
corresponds to the approximate average bottom elevation of the unconsolidated valley-fill sediments as
depicted on site geologic cross sections from the Mountaineer and Sporn Plants (EPRI, 1999). The
thickness of the aquifer was assumed to be 60 feet based on the position of the lower permeability silt
and clay sediments overlying the sand and gravel aquifer near the production wells. Over most of the
area of the Mountaineer and Sporn Plants, groundwater elevations are below the overlying silt and clay
sediments, and the sand and gravel aquifer is unconfined. The exception is a small area along the Ohio
River and beneath the Sporn Plant, where the silt and clay unit thickens and the aquifer becomes
confined (EPRI, 1999).

Streams

The Ohio River and its perennial tributaries were simulated using line sinks. The Ohio River was
simulated with a line sink with a low resistance (high riverbed conductivity) to simulate a strong
connection between the river and the aquifer. A low resistance was assigned to allow substantial
guantities of water to flow into and out of the river proportional to the hydraulic gradients between the
aquifer and the river. The tributaries, which include Broad Run, Little Broad Run, and West Creek, were
simulated with line sinks with a high resistance (low riverbed conductivity), because these streams flow
over the top of the silt and clay unit and the connection between the streams and aquifer is much less.
The resistance values were adjusted during calibration, and final assigned values were 0.1 feet / feet per
day for the Ohio River and 30 feet / feet per day for the Ohio River tributaries. Surface water elevations
for the Ohio River were based on site gauging data provided by American Electric Power. Surface water
elevations for the tributaries were estimated from United States Geological Survey (USGS) topographic
maps and assuming a stream depth of 2 feet. The Ohio River was assigned a water depth of 21 feet
based on profiles of the river (EPRI, 1999). The width of the line sinks was based on the width of the
streams measured from aerial photographs and according to the guidance provided in Haitjema (2005).

Hydraulic Conductivity

The model was originally assigned a single hydraulic conductivity zone based on the results of two short
variable rate tests conducted on the Plant production wells, East 1 and West 1. The variable rate test
data were analyzed for hydraulic conductivity using the Nueman (1974) method for unconfined aquifers.
An additional estimate of the hydraulic conductivity was made from the specific capacities measured for
the wells using methods described in Walton (1962). The hydraulic conductivities estimated from the
East 1 and West 1 wells ranged from 346 to 454 feet per day as summarized in Table C-1.
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Additional hydraulic conductivity information was available in the form of slug tests performed on
monitoring wells at both the Mountaineer and Sporn Plants. The slug tests were categorized based on
whether the tested monitoring well was screened in a predominantly sand zone or gravelly zone.
Hydraulic conductivity ranges estimated from the slug tests are also summarized in Table C-1.

During the calibration process, it was necessary to divide the model domain into zones of varying
hydraulic conductivity. The first zone encompasses areas where Plant borings indicate the aquifer is
gravelly. This zone includes the area around the production wells. The second zone encompasses areas
where the aquifer is predominantly sand. This zone includes the area around the Mountaineer and Sporn
Plant ponds and a second small area surrounding the Mountaineer Plant coal piles. These areas were
assigned a lower hydraulic conductivity to simulate the less permeable nature of the sands relative to the
gravelly sediments. The remaining areas of the model were assigned a hydraulic conductivity mid-range
of the sand and the gravelly zone hydraulic conductivities. This zone predominantly represents far-field
conditions where little information on sediment type or hydraulic conductivities is available. The variable
hydraulic conductivity zones were added to the model by creating inhomogeneity zones in the model with
unique hydraulic conductivity properties. The final hydraulic conductivities assigned to the model
following calibration are depicted on Figure C-1.

Recharge

Recharge was also added to the model domain to simulate the infiltration of precipitation into the aquifer.
Recharge was added to all areas of the model domain not overlain by the Ohio River. Recharge rates
estimated for the lower terraces of the valley fill aquifers along the Ohio River are estimated to range from
6 to 12 inches per year (Kozar and McCoy, 2004). The final calibrated recharge rate used to represent
infiltration of precipitation was 12 inches per year.

Zones of enhanced recharge were also added to wetted pond areas at the Mountaineer and Sporn Plants
to simulate seepage through the bottom of the ponds. Pond seepage was applied to the model by
creating additional inhomogeneities corresponding to the wetted extent of the ponds with unique recharge
properties. The pond areas that were assigned unique recharge rates include;

o Mountaineer West BAP

. Mountaineer East BAP

) Mountaineer West Wastewater Pond
o Mountaineer East Wastewater Pond
. Mountaineer Reclaim Water Pond

. Mountaineer Clear Water Pond

. Sporn Wastewater and Fly Ash Pond

Mountaineer and Sporn Plant Ponds

The Mountaineer BAPSs typically receive more than 9 million gallons per day (mgd) of water (AEP, 2012).
The water exits the BAPs and passes into to the Wastewater Treatment Ponds where it is combined with
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additional water from the plant. Water exiting the Wastewater Treatment Ponds passes into to the
Reclaim Water Pond. Much of the water in the Reclaim Water Pond is recycled, with the remainder
passing through to the Clearwater Pond and then being discharged to the Ohio River. Of the more than
13 mgd that enters the Reclaim Water Pond, approximately 4 to 6 mgd is discharged from the Clearwater
Pond into the Ohio River on a typical monthly basis.

The Sporn Fly Ash Pond historically received more than 11 mgd of water (AEP, 2005). Water exiting the
pond was discharged into the Ohio River. The pond is no longer actively receiving water due to closure
of the Sporn plant, but a small portion of the pond remains filled with water. The Sporn Bottom Ash and
Clear Water Ponds historically received more than 2 mgd of water. Water exiting these ponds was also
discharged to the Ohio River. These ponds are also no longer active due to the closure of the Sporn
plant.

Estimated Pond Seepage

Seepage through the base of the Mountaineer and Sporn ponds was estimated by performing a flow
calculation through the low permeability materials at the base of the ponds. Seepage was estimated
using the following equation:

hs_hb
b

Q=K A

where Q is the flow rate through the bottom of the pond, K is the hydraulic conductivity of the low
permeability sediments at the base of the pond, hs is the water surface elevation of the pond, he is the
elevation of the bottom of the pond, b is the thickness of the low permeability sediments at the base of the
pond, and A is the area of the pond.

The water surface elevations in the ponds were based on measured pond elevations from AEP monthly
pond inspection reports. The pond bottom elevations were determined from pond construction drawings
and site cross-sections. Construction records (Casagrande Consultants, 1977) indicate that Mountaineer
Ponds were constructed with an underlying liner three feet thick and had a design hydraulic conductivity
of 6.24 x 10 feet per day (2.2 x 10® cm/sec). In-situ hydraulic conductivity of the liner material following
placement is likely somewhat higher (Woodward-Clye Consultants, 1985). The Sporn Wastewater and
Fly Ash Ponds are underlain by a large thickness of ash. The bottom of ash was estimated to be at
elevation 561 feet above mean sea level (ft-amsl) from plant geologic cross-sections (EPRI, 1999). For
modeling purposes, it was assumed that the ash materials controlled the rate of seepage from the Fly
Ash Ponds to the sand and gravel aquifer beneath.

The final hydraulic conductivities assigned to the materials underlying the Mountaineer ponds and the
Sporn Fly Ash Pond were based on calibration. The hydraulic conductivities were adjusted within
reasonable ranges until the groundwater elevations in monitoring wells near the ponds were
approximately reproduced. The calibrated hydraulic conductivities were 3.12 x 102 feet per day (1.1 x 10-
8 cm/sec) for the liners beneath the Mountaineer ponds and 0.05 feet per day (1.8 x 10 cm/sec) for the
ash materials beneath the Sporn Fly Ash pond.
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The zones of enhanced recharge representing the Mountaineer ponds and the Sporn Fly Ash pond were
defined by creating inhomogeneities in the model domain with unique recharge properties. Using the
calibrated hydraulic conductivites, the recharge rates assigned to the Mountaineer and Sporn ponds were
calculated for the September 2016 model calibration period as summarized in Table C-2.

Model Calibration

The model was qualitatively calibrated to a historical groundwater elevation data set to ensure the model
is able to accurately simulate groundwater flow conditions. A December 2014 dataset was selected for
calibration because the stage of the Ohio River had been stable (i.e. lack of high stage events) for a
relatively long period of time prior to the measurement event. Monthly production well flow rates and
pond inspection reports were also compiled for this period to define the extraction rates from the
production wells and the seepage rates from the Mountaineer and Sporn ponds. The model parameter
values discussed in the previous section were adjusted within reasonable ranges until the groundwater
elevations were approximately reproduced.

The December 2014 groundwater elevation dataset included water levels from monitoring wells from both
the Mountaineer and Sporn Plants. However, data from monitoring wells screened in the silt and clay unit
overlying the aquifer and data from the shallow piezometers affected by unsaturated flow were excluded
from the calibration simulation. The simulated groundwater elevations from the calibration scenario are
depicted on Figure C-3.

Simulated groundwater elevations closely approximated measured groundwater elevations. The
residuals (difference between the simulation and measured groundwater elevations) were less than one-
half of one foot for most monitoring well locations (also depicted on Figure C-3), and the number of
elevations that were over-simulated (simulated elevations that are greater than measured elevations) is
similar to the number of elevation that were under-simulated (simulated elevations are less than
measured elevations). The exception was two monitoring wells (MW-009 and MW-011) that have
locations and ground surface elevations that are uncertain. Data from these monitoring wells were not
used for calibration.

The calculated seepage rates for the ponds under the calibration scenario were relatively small. The
seepage rates for all ponds were less than 0.1 mgd, and represent a small fracture of the total volume of
flow passing through the ponds. The calibration simulation suggests that groundwater elevations are
mounded beneath the Mountaineer ponds. Groundwater flows from the ponds to the cone-of-depression
surrounding the East 1 and West 1 production wells. There is also a general component of flow from the
boundary with the bedrock surrounding the valley-fill aquifer toward the Ohio River. The exception is near
the East 1 and West 1 production wells where the model predicts that the wells induce flow from the Ohio
River into the aquifer.

Near Future Groundwater Flow Simulation

Following calibration, a simulation was performed to predict the groundwater flow patterns in the sand
and gravel aquifer at the Mountaineer and Sporn under a current or near future normal operating
condition. Pertinent assumptions made for the simulation are summarized below;
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e The East 1 and West 1 Production Wells are each pumping continuously at 370 gpm each (The East
1 production well pump is planned to be up-graded to have a capacity similar to West 1).

e The Firewater Production Wells (Well 5 and Well 6) will pump at a long-term average rate of 20 gpm
each (based on historical average monthly pumping rates).

e The Mountaineer pond water surface elevations are at their normal operating level.
e The Sporn ponds are inactive due to closure of Sporn plant and are completely dry.
e The stage of the Ohio River is similar to the September 26, 2016 stage.

The simulated groundwater elevations under the current or near future condition are depicted on Figure
C-4. Groundwater flow directions are generally similar to the calibration simulation, though groundwater
elevations are somewhat lower in the vicinity of the production wells (due to the greater simulated rate of
pumping) and slightly higher in the vicinity of the Mountaineer Ponds (due to the East BAP being full
under the near future condition). The flow directions in the vicinity of the Sporn Fly Ash Pond are
somewhat more toward the Ohio River, reflecting the closure of the Fly Ash Pond.

The calculated seepage rates for the Mountaineer ponds are in the same range as the calibration
simulation, but are slightly different for those ponds that had water levels that were not at the normal
operating level during the calibration period. The East BAP was also assumed to be operating during the
current or near future condition, whereas this pond was inactive during the calibration simulation. The
calculated seepage rates under the current or near future condition are summarized in Table C-3.

Similar to the calibration simulation, the model suggests a pattern of diverging flow away from the
Mountaineer ponds, with flow being directed towards the Ohio River and the cone-of-depression
surrounding the East 1 and West 1 production wells. The groundwater flow directions predicted by this
simulation was used to assist in the selection of new monitoring well locations for monitoring of the
Mountaineer Plant BAPs. A discussion of the selection of the new monitoring well locations is provided in
the main report.
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AEP Mountaineer Generating Plant - Bottom Ash Ponds
New Haven, West Virginia

Hydraulic Hydraulic
Conductivity Conductivity
ft/day cm/sec

Transmissivity

gpd/ft

Variable Rate Tests

FGD East 1 (Neuman, 1974) 90,514 367 1.3E-01
FGD East 1 (Walton, 1962) 85,400 346 1.2E-01
FGD West 1 (Neuman, 1974) 106,200 430 1.5E-01
FGD West 1 (Walton, 1962) 112,100 454 1.6E-01
Slug Tests (EPRI, 1999)

Sporn Plant Slug tests (Sand Zone) 1.2-57 4.1E-04 - 1.9E-03
Sporn Plant Slug tests (Gravelly Zone) 20 - 333 7.1E-03 - 1.2E-01
Mountaineer Plant Slug tests (Sand Zone) 51- 286 1.8E-02 - 1.0E-01
Mountaineer Plant Slug tests (Gravelly Zone) 772 2.70E-01
Slug Tests (Mountaineer Bottom Ash Pond CCR Monitoring Network Evaluation)

Mountaineer Plant Slug tests (Sand Zone) 147 - 213 5.2E-02 - 7.5E-02
Notes:

cm/sec - centimeters per second
ft/day - feet per day
gpd/ft - gallons per day per foot
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Calculated Pond Seepage Rates - Calibration Simulation
AEP Mountaineer Generating Plant - Bottom Ash Ponds
New Haven, West Virginia

pat 00000000000 Mountaineer | seom |

Bottom Bottom | Wastewater | Wastewater Reclaim | Clearwater Fly Ash Fly Ash Clearwater | Bottom Ash

Pond Identification Ash Pond | Ash Pond Pond North | Pond South

West East Fond Fond Basin Basin
Pond Water Surface Elevation (ft-amsl) 612.8 605.8 609.1 606.1 603.3 603.2 601 601
Pond Bottom Surface Elevation (ft-amsl) b 598 598 592 594.5 592 594 599 599
Thickness of Low-Permeability Liner Sediments ©° 3 3 3 3 3 3 27 27
Hydraulic Conductivity of Low-Permeability Liner Sediments (ft/day) 3.12E-03 = 3.12E-03 3.12E-03 3.12E-03 3.12E-03 | 3.12E-03 5.00E-02 5.00E-02
Hydraulic Conductivity of Low-Permeability Liner Sediments (cm/sec) 1.10E-06 = 1.10E-06 1.10E-06 1.10E-06 1.10E-06 = 1.10E-06 1.76E-05 1.76E-05 > >
Approximate Wetted Surface Area of Pond (ft) 433,700 | 580,000 367,200 259,900 225,900 312,500 103,300 328,600 e e
Calculated Seepage Rate (ftslday) 6,676 4,705 6,530 3,135 2,655 2,990 383 1,217
Calculated Seepage Rate (mgd) 0.050 0.035 0.049 0.023 0.020 0.022 0.003 0.009
Calculated Seepage Rate per ft” of lakebed (ft/day) 0.0154 0.0081 0.0178 0.0121 0.0118 0.0096 0.0037 0.0037
Calculated Seepage Rate per ft? of lakebed (inches/year) 67.5 35.6 77.9 52.9 51.5 41.9 16.2 16.2
Notes:

a. Pond water surface elevations are from Mountaineer and Sporn Plant Monthly Dike Inspection Reports.

b. Pond Bottom surface elevations are from pond design documents and cross-sections (Casagrande Consultants, 1977; EPRI, 1999; Dewberry, 2009).
c. Mountaineer Ash Pond liner thicknesses was designed to be a minimum of 3 feet thick (Casagrande Consultants, 1977).

d. Sporn Fly Ash Pond ash thickness estimated from pond and dike subsurface cross-sections in EPRI, 1999 and Dewberry, 1999.
e. Hydraulic conductivities of low-permeability sediments underlying the ponds was assigned through calibration.

f. Wetted area of ponds estimated from aerial photographs.

cm/sec - centimeters per second

ft-ams| - feet above mean sea level

ft/day - feet per day

ft? - square feet

ftslday - cubic feet per day

mgd - million gallons per day
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Table C-3 ‘a ﬁsmmud.wm
Calculated Pond Seepage Rates - Current or Near Future Condition ARmDIS buikt assets

AEP Mountaineer Generating Plant - Bottom Ash Ponds
New Haven, West Virginia

Pat. 0000000000000 Mountaineer

Bottom Bottom | Wastewater | Wastewater Reclaim | Clearwater Fly Ash Fly Ash Clearwater | Bottom Ash
Pond Identification Ash Pond | Ash Pond Pond Pond Pond Pond Pond North | Pond South
West East West East Basin Basin
Pond Water Surface Elevation (ft-amsl) 612 612 609 609 603 603
Pond Bottom Surface Elevation (ft-amsl) b 598 598 592 594.5 592 594
Thickness of Low-Permeability Liner Sediments © 3 3 3 3 3 3

Hydraulic Conductivity of Low-Permeability Liner Sediments (ft/day) d 3.12E-03 | 3.12E-03 3.12E-03 3.12E-03 3.12E-03  3.12E-03
Hydraulic Conductivity of Low-Permeability Liner Sediments (cm/sec) 1.10E-06 | 1.10E-06 1.10E-06 1.10E-06 | 1.10E-06 | 1.10E-06

fay fay fay fal
Approximate Wetted Surface Area of Pond (ft?) ° 571,600 @ 367,200 367,200 250,900 | 225,900 312,500 e e e e
Calculated Seepage Rate (ﬁslday) 8,322 5,346 6,492 3,919 2,584 2,925
Calculated Seepage Rate (mgd) 0.062 0.040 0.049 0.029 0.019 0.022
Calculated Seepage Rate per ft? of lakebed (ft/day) 0.015 0.015 0.018 0.015 0.011 0.009
Calculated Seepage Rate per ft? of lakebed (inches/year) 63.8 63.8 77.5 66.1 50.1 41.0
Notes:

a. Normal operating elevation.

b. Pond Bottom surface elevations are from pond design documents and cross-sections (Casagrande Consultants, 1977; EPRI, 1999).
c. Mountaineer Ash Pond liner thicknesses was designed to be a minimum of 3 feet thick (Casagrande Consultants, 1977).
d. Hydraulic conductivities of low-permeability sediments underlying the ponds was assigned through calibration.

e. Wetted area of ponds estimated from aerial photographs.

cm/sec - centimeters per second

ft-amsl - feet above mean sea level

ft/day - feet per day

ft? - square feet

ft3/day - cubic feet per day

mgd - million gallons per day
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Estimated Average Daily Flow Rate (gpm)
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APPENDIX D

Soil Property Testing




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 215 131412383 4 6 510141650 30 49 50 70100449200
100 [ I e w UL LRI I UL
% | | .
80 \
. . .
E
R70
C
E
N
T60 :
F ?
I N
N ;
ES50 :
R &
B :
Y 40
W &
E :
I |
G130 :
H .
20 5
10
: o
0 : : @ oo o0 se. o
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-1601A 66.0-76.0 4.8
POORLY GRADED SAND SP
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1601A 66.0-76.0 12.700 0.908 0.465 0.305 8.9 89.2 1.3 0.5
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7127116
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




7

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 I\t MMIT 1T I UL
90 \.\
80 \
P
E
R70
C
E
N
T60 : :
F : ?
I N N
N ; ;
ES50 : :
R \ : :
B \ | |
40
W : :
E ¥ ¥
I | |
G30 : :
H : :
T \ |
& :
10 \
e
; ‘ b
0 : W S o0 oo o
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-1602 61.0-71.0 17.9
POORLY GRADED SAND SP
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MwW-1602 61.0-71.0 12.700 0.684 0.463 0.301 44 92.2 21 1.3
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7/27/16
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 Taa1/2353 4 6 1044165y 30 49 50 70100449200
100 [ | 7T \’I T AT T TT7T | L
90 | | \ | |
80
. R
E N A
R 70 . b
C : i
E : i
N z X z
T 60 N L N N
F : | : :
N o ; ; ;
E i ; ;
R BRI ;
B | | |
Y40
W : :
E : ¥
I \ | |
G30 : :
H : :
: R
& il
10 k
—o—1|
0 : ; 5 | W e o o0 00 o
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.
® MWwW-1603 60.0-75.0 15.7
POORLY GRADED SAND with GRAVEL SP
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MWwW-1603 60.0-75.0 19.000 2178 0.501 0.224 241 71.2 3.8 0.8
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7127116
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 DTTTTI T TT7T I UL
90 |
.
80 :
P J
E
R70
C
E
N
T60 : :
F : ?
| : :
N K ; ;
ES50 : :
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B \ |
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40 { N
w * 5
E z i
| : :
G30 ; :
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. I ;
. v
10 \
- e
: : @
0 : : %% ee o
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.
® MWwW-1604d 69.0-79.0 152 | NP | NP | NP
POORLY GRADED SAND with SILT SP-SM
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1604d 69.0-79.0 12.700 0.742 0.351 0.153 84 86.0 35 20
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7/27/16
GRADATION CURVES
American Electric Power Service Corp. i o
\. Y




( 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 UL LA I UL
90 \\ |
80 |
E N
R70 \ :
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F \
I
N
ES50 :
R :
B :
Y 40
” I
E ¥
. /]
G30 :
H .
o
20 \
10
e o
; pE S PN
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-1604s 49.0-59.0 174 | NP NP NP
POORLY GRADED SAND SP
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1604s 49.0-59.0 12.700 0.491 0.322 0.168 4.2 91.1 24 23
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7127116
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 ’\{ UL LRI I UL
90 | | .
80 \
. . .
E
R70
C
E
N
T60 : :
F : ?
I N N
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ES50 : :
R ; : :
B \ | |
Y40
W & &
E : :
I ; |
G L :
The b |
T : ;
20
10 .
.
0 E : : ‘\Q\Q\.;
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-1605d 69.0-79.0 161 | NP | NP | NP
POORLY GRADED SAND with SILT SP-SM
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1605d 69.0-79.0 12.700 0.888 0.429 0.159 9.1 85.2 5.6 0.1
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7/27/16
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 510141659 30 49 50 701004149200
100 [ I 7T UL LRI I UL
90 | | | .
80 \
P \
E |
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E
N
T60 :
F ?
| :
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G30 :
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T :
20 \K
" e |
T T T e,
0 : : : i : ‘.w#—‘.t
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-1605s 49.0-59.0 181 | NP | NP | NP
POORLY GRADED SAND with SILT SP-SM
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1605s 49.0-59.0 12.700 0.787 0.398 0.167 8.6 85.7 44 1.3
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7/27/16
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 Taa1/2353 4 6 1044165y 30 49 50 70100449200
100 [ I 7T N UL I UL
90 E E
80 “u
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E
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R x :
B :
Y 40
w :
E :
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G30
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T :
20
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e N
0 f F % eee 0o
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-1606d 65.0-75.0 15.4
POORLY GRADED SAND SP
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MWwW-1606d 65.0-75.0 19.000 0.917 0.423 0.214 14.0 829 1.7 1.4
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7127116
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 Taa1/2353 4 6 1044165y 30 49 50 70100449200
100 [ I 7T K.I\I UL LRI I UL
| e | |
: oy i
90 ; \‘\.\
80 |
P
E
R70
C
E
N
T60 :
F ?
| :
N ;
E 50 ¥
R :
B :
Y 40
w :
E :
. Il
G30 :
H .
: \
20 \
10
0 f Yoo eee e
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-1606s 45.0-55.0 225 | NP | NP | NP
POORLY GRADED SAND SP
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1606s 45.0-55.0 19.000 0.528 0.325 0.178 7.9 88.5 1.9 1.6
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7127116
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




( U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS | HYDROMETER )
6 43 245 Taa1/2353 4 6 1044165y 30 49 50 70100449200
100 [ I 7T 1\ UL LI I UL
90 E E R E E
ﬁ el
80 '\
;
E |
R70 :
c \
E g
N g
T60 :
F ?
I N
N il
ES50 :
R :
B :
40 |
w LIE
; .
| :
G30 :
H .
T :
20 \
N . . [ \.\\
0 ~ ~ ~ ~ e o o9 o o0 9
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.
® MWwW-1607d 70.0-80.0 279
POORLY GRADED SAND with GRAVEL SP
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MWwW-1607d 70.0-80.0 19.000 1.762 0.399 0.309 215 77.4 0.7 0.4
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 9/29/16
GRADATION CURVES
American Electric Power Service Corp. i o
\. J
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U.S. SIEVE OPENING IN INCHES

\ U.S. SIEVE NUMBERS

HYDROMETER

6 43 245 Taa1/2353 4 6 1044165y 30 49 50 70100449200
100 [ I II*%IIIII‘III I UL
90 LR |
80
L
P : ;
E |
R70 i
c \
E i
N i
T60
F
I
N
E 50
R
B
Y 40
W
E
I
G30
H
T
20 5
’ !
0 z | ?\\0\‘}~)ti:n:t$\#4
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-1607s 56.0-60.0 17.6
POORLY GRADED SAND with GRAVEL SP
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1607s 56.0-60.0 19.000 1.636 0.588 0.339 23.2 76.2 0.1 0.5
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 9/29/16
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 UL LRI I UL
90 .\ |
80 x
P f
E |
R70 i
C i
E i
N
T60 :
F ?
I N
N ;
ES50 :
R :
B :
Y 40
W :
E ¥
. I
G30 :
H .
T :
20 *
10 \‘\
: \\i\‘ ||
0 f W I EER
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-1608 46'-56' 13.6
POORLY GRADED SAND SP
ELEVATION
Specimen Identification D100 D60 D30 D10 %Gravel | %Sand %Silt %clay
® MW-1608 46'-56' 12.700 0.895 0.412 0.179 10.5 84.5 22 28
PROJECT Mountaineer CCR Compliance - JOB NO.
DATE 7/27/16
GRADATION CURVES
American Electric Power Service Corp. i o
\. J




APPENDIX E

Slug Testing Results




MW-1601A Test 3

Prepared By:

Prepared For:

ARCADIS AEP
Project: Location:
OH015976.0009 Mountaineer, WV
1. 4‘\ [ [ [ [ I I I ‘ I I I I ‘ I I I \7
0.6 | _
S 02 -
§ L \\ /El*\ﬁ\ .
R f
E 02 o ¢ 7
s I\ ]
-0.6 — —
_1_ 7\ | | | ‘ | | | | ‘ | | | | ‘ | | | \7
0 4. 12. 16. 20.
Time (sec)
SOLUTION AQUIFER DATA

Aquifer Model: Unconfined
Solution Method: Springer-Gelhar

K =0.075 cm/sec Le =9.516 ft

A ARCADIS

Saturated Thickness: 16.5 ft

WELL DATA (MW-1601A Test 3)

Initial Displacement: 0.56 ft

Static Water Column Height: 11.5 ft
Total Well Penetration Depth: 11.5 ft
Screen Length: 10. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft



tfortner
Highlight


MW-1603 Test 1

Prepared By:

Prepared For:

ARCADIS AEP
Project: Location:
OH015976.0009 Mountaineer, WV
1. 1 [ [ [ [ [ [ I ‘ I I I I ‘ I I I I |
0.6 f‘( _
2 02 . -
s [1] 1oy R
€ 02— 1 —
S - 1
= [ DD N
-0.6 — —
_1_ | | | | ‘ | | | ‘ | | | | ‘ | | | |
0 6. 18. 24. 30.
Time (sec)
SOLUTION AQUIFER DATA

Aquifer Model: Unconfined
Solution Method: Springer-Gelhar

K =0.071 cm/sec Le =11.3 ft

A ARCADIS

Saturated Thickness: 17.9 ft

WELL DATA (MW-1603 Test 1)

Initial Displacement: 0.504 ft

Static Water Column Height: 17.9 ft
Total Well Penetration Depth: 17.9 ft
Screen Length: 15. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft
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MW-1605S Test 3

Prepared By: Prepared For:
ARCADIS AEP
Project: Location:
OH015976.0009 Mountaineer, WV
1. \ [ [ I I I I I I I I I I ‘ I I I I ‘ I I I I
,\\‘ |
06 | ]
= 02— | -
@ L _
)
I [ D\\ g0 u| o - - o o o ]
o | \ P a - -]
ﬁ n \u,,,,, |
£ 02 -
5 B ]
Z — —
-0.6 — —
_1_ i | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | |
0. 1.6 3.2 4.8 6.4 8.
Time (sec)
SOLUTION AQUIFER DATA
Aquifer Model: Unconfined Saturated Thickness: 37. ft
Solution Method: Springer-Gelhar

WELL DATA (MW-1605S Test 3)

K =0.052 cm/sec Le =6.301 ft
Initial Displacement: 0.82 ft

Static Water Column Height: 14.9 ft
Total Well Penetration Depth: 14.9 ft
Screen Length: 10. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft

A ARCADIS
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MW-1605D Test 3

Prepared By:

Prepared For:

ARCADIS AEP
Project: Location:
OH015976.0009 Mountaineer, WV
1. : I I I I I I I I ‘ I I I I ‘ I I I I |
0.6 |
5 02 . .
3 R ]
- B “\ D b 0o 0g o885 o8 85 868 5 5 8 556 ]
g 02 | =
S L9 |
Z . i
&7
-0.6 — —
_1- i | | | | ‘ | | | | ‘ | | | | ‘ | | | | |
0 8. 24, 32. 40.
Time (sec)
SOLUTION AQUIFER DATA

Aquifer Model: Unconfined
Solution Method: Springer-Gelhar

K =0.067 cm/sec Le = 24.68 ft

A ARCADIS

Saturated Thickness: 37. ft

WELL DATA (MW-1605D Test 3)

Initial Displacement: 1.155 ft

Static Water Column Height: 35.32 ft
Total Well Penetration Depth: 35.32 ft
Screen Length: 10. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft
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MW-1607S Test 1

Prepared By: Prepared For:
ARCADIS AEP
Project: Location:
OH015976.0009 Mountaineer, WV
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SOLUTION AQUIFER DATA

Aquifer Model: Unconfined
Solution Method: Springer-Gelhar

K =0.066 cm/sec Le =8.612 ft

A ARCADIS

Saturated Thickness: 37. ft

WELL DATA (MW-1607S Test 1)

Initial Displacement: 0.335 ft

Static Water Column Height: 23.2 ft
Total Well Penetration Depth: 23.2 ft
Screen Length: 10. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft
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MW-1607D Test 3

Prepared By:

Prepared For:

ARCADIS AEP
Project: Location:
OH015976.0009 Mountaineer, WV
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SOLUTION AQUIFER DATA

Aquifer Model: Unconfined
Solution Method: Springer-Gelhar

K =0.059 cm/sec Le =27.11 ft

A ARCADIS

Saturated Thickness: 37. ft

WELL DATA (MW-1607D Test 3)

Initial Displacement: 1.356 ft

Static Water Column Height: 32.81 ft
Total Well Penetration Depth: 32.03 ft
Screen Length: 10. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft
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MW-1608 Test 2

Prepared By: Prepared For:
ARCADIS AEP
Project: Location:
OH015976.0009 Mountaineer, WV
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Time (sec)
SOLUTION AQUIFER DATA
Aquifer Model: Unconfined Saturated Thickness: 60. ft
Solution Method: Springer-Gelhar

WELL DATA (MW-1608 Test 2)

Initial Displacement: 0.423 ft

Static Water Column Height: 60. ft
Total Well Penetration Depth: 60. ft
Screen Length: 10. ft

Casing Radius: 0.0833 ft

Well Radius: 0.3437 ft

K =0.072 cm/sec Le = 6.607 ft

A ARCADIS
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A ARCADIS

APPENDIX F — FIELD METHODOLOGY

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

e Installation of 13 unconsolidated borings
¢ Installation and development of 12 new monitoring wells
e The redevelopment of 6 existing monitoring wells

Arcadis provided oversight for drilling of 13 unconsolidated borings that resulted in installation of 12
monitoring wells by a licensed drilling company (DLZ). One unconsolidated borings was sealed due to not
encountering groundwater before reaching refusal at the soil-rock interface (SB-1601). Implementation of
the field activities began with utility clearance activities beginning April 18, 2016. Additional utility location
was completed on May 16, 2016 and May 24, 2016. Drilling operations began on April 25, 2016 and ended
on June 10, 2016.

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 8 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 pad was constructed for decontamination of the down-hole tools.
Containerization was not required for decontamination water, if directed to the leachate system. Water for
decontamination or drilling was potable and obtained from the AEP Mountaineer Plant.

Borehole Advancement and Stratigraphy/Lithology

Unconsolidated boreholes were drilled using standard hollow-stem auger methods with a minimum 4.25”
inner diameter auger in accordance with ASTM D5784 until the soil-rock interface was encountered, or until
the pre-determined termination depth was reached, whichever was shallowest. Continuous spit-spoon
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sampling and standard penetration testing was performed in accordance with ASTM D1586 until the
termination depth.

Arcadis logged all geologic samples collected during the drilling process. Field logging of the soil samples
were performed in accordance with ASTM D5434-12, and were classified under the Unified Soil
Classification System (USCS). Boring logs and well construction details for all installations completed
during this scope of work are provided in Appendix A. Unconsolidated soil samples were collected
continuously using 2-inch diameter by 2-foot long split spoon samplers. For each new monitoring well
location, the selected split spoon samples from the screened interval were composited into a sample
container. These containers were appropriately labeled according to the monitoring well identification
number and were transported to the AEP Dolan Civil Engineering Laboratory in Groveport, Ohio for particle-
size analysis.

Monitoring Well Installation and Construction

Monitoring well installation and construction was completed in accordance with the AEP- approved work
plan prepared by Arcadis following an initial review of the Site monitoring well network. The work plan was
prepared using West Virginia Department of Environmental Protection Title 47 Series 60 Monitoring Well
Design Standards dated June 21, 2011 and American Society of Testing Material (ASTM) standards, where
referenced, as guidance. Arcadis directed the drilling and installation of the identified up and down gradient
monitoring wells. DLZ was the drilling company that installed the wells and was directly contracted through
AEP. Dirilling activities began on April 25, 2016. Prior to beginning work, daily health and safety meetings
were held each morning, including a thorough discussion of the day’s scope of work, identified hazards,
hazard mitigation, and completion of the AEP Job Safety Analysis documentation in the presence of AEP
staff. Health and safety documentation was retained by both Arcadis and AEP.

Based on the field conditions, Arcadis directed DLZ regarding the total drilling and well completion depths,
well construction configuration, and well materials to be used. Screened intervals for unconsolidated
monitoring wells targeted saturated alluvial sand and gravel. Final well depths and screened intervals are
included in Table 2.

All monitoring wells were constructed in general accordance with West Virginia Department of
Environmental Protection Title 47 Series 60 Monitoring Well Design Standards dated June 21, 2011.

Unconsolidated monitoring wells_were constructed of 2-inch Schedule 40 PVC risers and screens. Well
screens were constructed of 10 slot (0.010 ft screen openings) PVC. A primary filter pack of Global® #5
sand was placed across the screened interval, followed by approximately 2 feet of secondary (finer
gradation) filter pack composed of Global® #6 sand.

Boring logs and well construction diagrams are provided in Appendix A. Table 2 provides a summary of
the well construction details of all wells in the current monitoring well network.

Monitoring Well Development

Well development was completed at all newly-installed wells, as well as 6 existing wells to be retained in the
monitoring well network. At existing wells, the wells were purged with a pump or by air-lifting to remove

arcadis.com
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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 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
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
F.
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WELL DEVELOPMENT LOG

Site/Well No. MW-001

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/28/2016

Weather Sunny, ~73 F Development Time Begin 6/28/16 8:10 End 6/28/16 8:48

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~34
MP Elevation (ft) 571.32 Pumping Rate (gpm) 0.132
Land Surface Elevation (ft) 569.18 Evacuation Method Submersible Pump
Sounded Well Depth (ft bmp) 39.17 Volumes Purged 2.97
Depth to Water (ft bmp) 29.60
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 9.57 Color Light brown to clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 1.53 Appearance slightly turbid
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/28/16 8:15 29.60 0.65 0.42 0.745 163.0 16.62 6.66 NM 7.33 0.132
6/28/16 8:20 29.89 1.30 0.85 0.758 92.4 16.88 6.51 NM 6.64 0.132
6/28/16 8:25 29.90 1.95 1.27 0.766 73.9 17.17 6.57 NM 6.40 0.132
6/28/16 8:30 29.90 2.60 1.70 0.773 19.3 17.49 6.64 NM 6.31 0.132
6/28/16 8:35 29.90 3.25 212 0.770 10.8 17.33 6.71 NM 6.26 0.132
6/28/16 8:40 29.90 3.90 2.55 0.769 9.3 17.27 6.74 NM 6.24 0.132
6/28/16 8:45 29.90 4.55 2.97 0.768 6.54 17.16 6.75 NM 6.21 0.132
Development Personnel: T. Darmon
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake
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WELL DEVELOPMENT LOG

Site/Well No. MW-002

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/30/2016

Weather Sunny, ~70s F Development Time Begin 6/30/16 8:15 End 6/30/16 8:35

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~67.5
MP Elevation (ft) 582.81 Pumping Rate (gpm) 0.132
Land Surface Elevation (ft) 580.82 Evacuation Method Submersible Pump
Sounded Well Depth (ft bmp) 72.90 Volumes Purged 0.53
Depth to Water (ft bmp) 41.97
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 30.93 Color Light yellow
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 4.95 Appearance slightly turbid
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/30/16 8:20 NM 0.65 0.13 0.444 53.8 14.55 8.09 NM 7.28 0.132
6/30/16 8:25 42.03 1.30 0.26 0.572 158 14.54 7.74 NM 5.30 0.132
6/30/16 8:30 NM 1.95 0.39 0.587 127 14.51 7.69 NM 4.97 0.132
6/30/16 8:35 42.06 2.60 0.53 0.591 117 14.61 7.67 NM 4.76 0.132
Development Personnel: T. Darmon
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake
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WELL DEVELOPMENT LOG

Site/Well No. MW-004

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/30/2016

Weather Sunny, ~70s F Development Time Begin 6/30/16 9:40 End 6/30/16 10:00

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~45.5
MP Elevation (ft) 583.13 Pumping Rate (gpm) 0.132
Land Surface Elevation (ft) 581.08 Evacuation Method Submersible Pump
Sounded Well Depth (ft bmp) 50.20 Volumes Purged 2.15
Depth to Water (ft bmp) 42.11
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 8.09 Color clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 1.21 Appearance clear
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/30/16 9:45 42.10 0.65 0.54 0.245 33.4 14.92 6.72 NM 3.57 0.132
6/30/16 9:50 42.14 1.30 1.07 0.242 34.7 14.95 6.63 NM 3.20 0.132
6/30/16 9:55 42.14 1.95 1.61 0.237 29.8 15.01 5.62 NM 2.57 0.132
6/30/16 10:00 42.16 2.60 2.15 0.238 18.7 15.03 5.59 NM 2.10 0.132
Development Personnel: T. Darmon
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake
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WELL DEVELOPMENT LOG
Site/Well No. MW-016
Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1
Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/10/2016
Weather Cloudy, ~75 F Development Time Begin 6/10/16 10:52 End 6/10/16 11:42
Evacuation Data
Measuring Point TOC Pump Intake Setting (ft bmp)
MP Elevation (ft) 588.61 Pumping Rate (gpm) 0.132
Land Surface Elevation (ft) 586.82 Evacuation Method  Foot valve/proactive pump
Sounded Well Depth (ft bmp) 81.80 Volumes Purged 9.88
Depth to Water (ft bmp) 46.11
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 35.69 Color clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 5.7 Appearance clear
b Volume Conductivity Dissolved
epth to . Well .
Water (it| Withdrawn [ i (mS/cm or Turbidity Temperature [ pH | ORP | Oxygen | Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/10/16 10:52 46.13 0.25 0.04 2.295 61.9 16.53 6.85 | -10.0 0.86 0.145]  clear, no odor
6/10/16 10:57 46.13 0.50 0.09 2.285 58.4 16.81 6.90 | -13.4 0.28 0.145]  clear, no odor
6/10/16 11:02 46.13 1.00 0.18 2.255 50.5 17.25 7.01 [ -11.5 0.30 0.145]  clear, no odor
6/10/16 11:07 46.13 1.50 0.26 2.235 29.1 17.16 7.05 -9.1 0.27 0.145]  clear, no odor
6/10/16 11:12 46.13 2.00 0.35 2.211 29.2 17.28 7.08 | -11.6 0.19 0.145]  clear, no odor
6/10/16 11:17 46.13 2.50 0.44 2.189 35.7 17.21 7.09 [ -134 0.21 0.145]  clear, no odor
6/10/16 11:22 46.13 3.00 0.53 2.182 38.6 17.31 711 | -10.6 0.17 0.145]  clear, no odor
6/10/16 11:27 46.13 3.50 0.61 2.173 31.3 17.43 712 | -11.4 0.17 0.132|  clear, no odor
6/10/16 11:32 46.13 4.00 0.70 2.164 27.7 17.22 7.13 -7.2 0.17 0.132|  cClear, no odor
6/10/16 11:37 46.13 4.50 0.79 2.165 32.0 17.16 7.13 -9.6 0.19 0.132]  clear, no odor
6/10/16 11:42 46.13 5.00 0.88 2.159 253 17.03 7.14 | -16.5 0.14 0.132]  clear, no odor
Development Personnel: Tim Eyerdom

Notes: ~2.5 well volumes removed with foot valve; ~6.5 well volumes removed with proactive pump prior to measuring water quality.

Well Location: In gravel parking lot. Condition of well: good, needs j-plug. Well locked at arrival? Yes. Well locked at departure? Yes.

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts
mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake
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WELL DEVELOPMENT LOG

Site/Well No. JTMN-1

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/29/2016

Weather Sunny, 70s (F) Development Time Begin 6/29/16 9:50 End 6/29/16 11:15

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~66
MP Elevation (ft) 583.67 Pumping Rate (gpm) 0.08-2.2
Land Surface Elevation (ft) 582.17 Evacuation Method submersible & waterra
Sounded Well Depth (ft bmp) 76.39 Volumes Purged 10.04
Depth to Water (ft bmp) 43.40
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 32.99 Color Brown
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 5.28 Appearance Turbid
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/29/16 9:55 43.42 0.65 0.12 0.581 225 15.99 7.21 NM 13.02 0.132
6/29/16 10:00 43.42 1.30 0.25 0.587 533 15.69 6.87 NM 1.58 0.132
6/29/16 10:05 43.44 1.95 0.37 0.590 707 15.76 6.91 NM 1.09 0.132
6/29/16 10:10 43.44 2.60 0.49 0.592 641 16.01 7.03 NM 0.98 0.132
6/29/16 10:15 43.44 3.25 0.62 0.595 598 16.21 7.15 NM 0.81 0.132
6/29/16 10:20 43.44 3.90 0.74 0.599 592 16.47 7.28 NM 0.72 0.132
6/29/16 10:25 43.44 4.55 0.86 0.608 421 16.69 7.31 NM 0.51 0.132
6/29/16 10:30 43.44 5.20 0.98 0.614 322 16.69 7.31 NM 0.43 0.132
6/29/16 10:40 Additional surging done on well
6/29/16 11:00 NM 20.00 3.79 NM NM NM NM NM NM 1.00
6/29/16 11:15 43.46 53.00 10.04 0.617 232 16.72 7.34 NM 0.57 2.20
Development Personnel: T. Darmon
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. JTMN-1

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/16/2016

Weather Sunny, ~80 F Development Time Begin 6/16/16 11:05 End 6/16/16 11:28

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~77.5
MP Elevation (ft) 583.67 Pumping Rate (gpm) 0.211
Land Surface Elevation (ft) 582.17 Evacuation Method submersible impeller pump
Sounded Well Depth (ft bmp) 77.80 Volumes Purged 5.75
Depth to Water (ft bmp) 43.63
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 34.17 Color Brown changing to clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 5.57 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/16/16 11:08 43.65 26.00 4.67 0.577 26.4 15.53 7.43 NM 1.61 0.211
6/16/16 11:13 43.65 27.50 4.94 0.576 ERROR 15.52 7.43 NM 1.29 0.211
6/16/16 11:18 43.65 29.00 5.21 0.576 ERROR 15.57 7.42 NM 1.07 0.211
6/16/16 11:23 43.65 30.50 5.48 0.577 ERROR 15.59 7.44 NM 0.97 0.211
6/16/16 11:28 43.65 32.00 5.75 0.576 ERROR 15.58 7.42 NM 0.95 0.211
Development Personnel: T. Debnam
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake
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WELL DEVELOPMENT LOG

Site/Well No. JTMN-2

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/28/2016

Weather Sunny, ~80s F Development Time Begin 6/28/16 15:30 End 6/28/16 16:45

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~67
MP Elevation (ft) 584.06 Pumping Rate (gpm) 0.080-0.132
Land Surface Elevation (ft) 582.16 Evacuation Method submersible pump
Sounded Well Depth (ft bmp) 75.84 Volumes Purged 2.06
Depth to Water (ft bmp) 43.87
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 31.97 Color  Light Brown changing to clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 5.12 Appearance Slightly turbid
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/28/16 15:35 43.76 2.50 0.49 0.665 Overrange 16.11 6.95 NM 36.43 0.650] rate from 0.5-0.8 gpm
6/28/16 15:40 43.76 3.25 0.63 0.668 Overrange 16.02 6.61 NM 18.71 0.159
6/28/16 15:45 43.76 3.90 0.76 0.680 Overrange 15.51 6.37 NM 7.23 0.132
6/28/16 15:50 43.76 4.55 0.89 0.629 803 19.60 6.68 NM 2.26 0.132
6/28/16 15:55 43.76 5.20 1.02 0.641 184 18.23 6.69 NM 1.07 0.132
6/28/16 16:00 43.76 5.85 1.14 0.618 162 17.54 6.74 NM 0.91 0.132
6/28/16 16:05 43.76 6.50 1.27 0.600 126 17.22 6.78 NM 0.65 0.132
6/28/16 16:10 43.76 7.15 1.40 0.595 108 16.89 6.79 NM 0.33 0.132
6/28/16 16:15 43.76 7.80 1.52 0.596 86.7 16.72 6.80 NM 0.32 0.132
6/28/16 16:20 43.76 8.45 1.65 0.592 52.1 16.28 6.80 NM 0.29 0.132
6/28/16 16:25 43.76 9.10 1.78 0.589 47.8 16.06 6.83 NM 0.23 0.132
6/28/16 16:30 43.76 9.75 1.90 0.584 22.4 15.48 6.83 NM 0.19 0.132
6/28/16 16:35 43.76 10.10 1.97 0.584 12.10 15.48 6.82 NM 0.21 0.08
6/28/16 16:40 43.76 10.55 2.06 0.584 9.28 15.47 6.81 NM 0.15 0.08
Development Personnel: T. Darmon
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1601A

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/15/2016

Weather Cloudy, ~75 F Development Time Begin 6/15/16 11:22 End 6/15/16 12:43

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~80
MP Elevation (ft) 610.66 Pumping Rate (gpm) 0.211
Land Surface Elevation (ft) 607.47 Evacuation Method Submersible impeller pump
Sounded Well Depth (ft bmp) 80.84 Volumes Purged 12.24
Depth to Water (ft bmp) 65.81
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 15.03 Color Dark brown turning clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 2.45 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/15/16 11:33 65.84 5.00 2.04 0.599 126 15.87 7.20 NM 4.93 0.211
6/15/16 11:38 65.84 7.00 2.86 0.598 62.7 15.74 7.21 NM 4.77 0.211
6/15/16 11:43 65.84 8.50 3.47 0.598 40.9 15.72 7.20 NM 4.77 0.211
6/15/16 11:48 65.84 10.00 4.08 0.599 44.5 16.01 7.19 NM 4.71 0.211
6/15/16 11:53 65.84 12.50 5.10 0.599 45.4 16.08 7.14 NM 4.65 0.211
6/15/16 11:58 65.84 14.00 5.71 0.599 34.5 15.98 7.14 NM 4.71 0.211
6/15/16 12:03 65.84 16.50 6.73 0.599 31.0 16.07 7.20 NM 4.73 0.211
6/15/16 12:08 65.84 17.50 7.14 0.600 31.2 15.97 7.20 NM 4.79 0.211
6/15/16 12:13 65.84 19.00 7.76 0.600 24.8 15.84 7.19 NM 4.67 0.211
6/15/16 12:18 65.84 21.50 8.78 0.601 25.7 15.90 7.18 NM 4.65 0.211
6/15/16 12:23 65.84 23.00 9.39 0.601 25.0 15.92 7.20 NM 4.58 0.211
6/15/16 12:28 65.84 24.50 10.00 0.601 14.2 15.80 7.15 NM 4.49 0.211
6/15/16 12:33 65.84 27.00 11.02 0.602 13.7 15.86 7.13 NM 4.32 0.211
6/15/16 12:38 65.84 28.50 11.63 0.603 12.9 15.80 7.13 NM 4.43 0.211
6/15/16 12:43 65.84 30.00 12.24 0.603 10.2 15.85 7.14 NM 4.39 0.211
Development Personnel: T. Debnam
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1602

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1
Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/7/2016
Weather Sunny, ~75 F Development Time Begin End

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp)
MP Elevation (ft) 605.12 Pumping Rate (gpm)
Land Surface Elevation (ft) 602.37 Evacuation Method Foot pump
Sounded Well Depth (ft bmp) 74.10 Volumes Purged 10.00
Depth to Water (ft bmp) 59.81
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 14.29 Color
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 2.2864 Appearance Very turbid
Depth 10| VOlUme well Conductivity N Dissolved
Water (it| Withdrawn [ i (mS/cm or Turbidity Temperature [ pH | ORP | Oxygen | Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
Development Personnel: Tim Eyerdom

Notes: 10 well volumes removed with foot pump; water appeared very turbid. Proactive pump not used and water quality data not taken.

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1602

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/15/2016

Weather Cloudy, ~75 F Development Time Begin 6/15/16 10:27 End 6/15/16 11:05

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~70
MP Elevation (ft) 605.12 Pumping Rate (gpm) 0.211
Land Surface Elevation (ft) 602.37 Evacuation Method Submersible impeller pump
Sounded Well Depth (ft bmp) 73.31 Volumes Purged 6.82
Depth to Water (ft bmp) 59.82
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 13.49 Color Dark brown turning clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 2.2 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/15/16 10:45 59.85 5.00 2.27 0.494 10.6 14.38 6.78 NM 0.61 0.211
6/15/16 10:50 59.84 7.00 3.18 0.489 224 14.13 6.77 NM 0.80 0.211
6/15/16 10:55 59.84 9.00 4.09 0.488 11.7 14.10 6.77 NM 0.86 0.211
6/15/16 11:00 59.84 12.00 5.45 0.487 6.89 14.07 6.77 NM 0.88 0.211
6/15/16 11:05 59.84 15.00 6.82 0.487 4.52 14.07 6.77 NM 0.90 0.211
Development Personnel: T. Debnam
Notes:
Well Casing Volumes (gallonl?eet)
1-%4" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-%" = 0.09 2-%" =0.26 3-%" = 0.50 6" = 1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP Oxidation-Reduction
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1603

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1
Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/10/2016
Weather Sunny, 70 F Development Time Begin End

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp)
MP Elevation (ft) 606.30 Pumping Rate (gpm)
Land Surface Elevation (ft) 602.92 Evacuation Method foot valve
Sounded Well Depth (ft bmp) 76.80 Volumes Purged 10.00
Depth to Water (ft bmp) 61.85
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 14.95 Color
Casing Diameter/Type 2" PVC Odor
Gallons in Well 2.4 Appearance
Depth 10| VOlUme well Conductivity N Dissolved
Water (it| Withdrawn [ i (mS/cm or Turbidity Temperature [ pH | ORP | Oxygen | Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
Development Personnel: Tim Eyerdom

Notes: 10 well volumes removed with foot pump without any change in clarity. Proactive pump not deployed.

Well location: In gravel by conveyor. Well Condition: Good. Well locked at arrival? No. Well locked at departure? No.

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1603

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/15/2016

Weather Cloudy, 75 F Development Time Begin 6/15/16 8:37 End 6/15/16 10:05

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~79
MP Elevation (ft) 606.30 Pumping Rate (gpm) 0.177
Land Surface Elevation (ft) 602.92 Evacuation Method submersible impeller pump
Sounded Well Depth (ft bmp) 79.90 Volumes Purged 7.78
Depth to Water (ft bmp) 61.35
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 18.55 Color dark brown
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 3.02 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/15/16 8:50 61.74 5.00 1.66 0.741 87.9 16.96 6.45 NM 3.68 0.177
6/15/16 8:55 61.74 5.75 1.90 0.758 74.9 16.71 6.47 NM 3.65 0.177
6/15/16 9:00 61.74 6.50 2.15 0.757 64.6 16.54 6.47 NM 3.56 0.177
6/15/16 9:05 61.74 7.50 2.48 0.753 46.0 16.56 6.48 NM 3.57 0.177
6/15/16 9:10 61.74 9.00 2.98 0.744 41.2 16.67 6.47 NM 3.59 0.177
6/15/16 9:15 61.74 10.00 3.31 0.750 30.0 16.60 6.47 NM 3.73 0.177
6/15/16 9:20 61.74 11.50 3.81 0.745 30.5 16.49 6.47 NM 3.71 0.177
6/15/16 9:25 61.74 12.50 4.14 0.743 24.7 16.49 6.47 NM 3.91 0.177
6/15/16 9:30 61.74 14.00 4.64 0.742 21.5 16.48 6.47 NM 3.87 0.177
6/15/16 9:35 61.74 15.00 4.97 0.737 17.5 16.38 6.46 NM 3.97 0.177
6/15/16 9:40 61.74 17.00 5.63 0.736 15.1 16.38 6.47 NM 3.97 0.177
6/15/16 9:45 61.74 18.00 5.96 0.736 15.0 16.42 6.46 NM 3.97 0.177
6/15/16 9:50 61.74 19.50 6.46 0.737 10.1 16.42 6.46 NM 3.98 0.177
6/15/16 9:55 61.74 21.00 6.95 0.732 10.2 16.37 6.46 NM 4.05 0.177
6/15/16 10:00 61.74 22.50 7.45 0.730 8.37 16.38 6.45 NM 4.04 0.177
6/15/16 10:05 61.74 23.50 7.78 0.730 8.52 16.39 6.45 NM 4.01 0.177
Development Personnel: T. Debnam
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1604S

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1
Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/9/2016
Weather Sunny, 75 F Development Time Begin End

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp)
MP Elevation (ft) 598.07 Pumping Rate (gpm)
Land Surface Elevation (ft) 595.48 Evacuation Method Foot valve
Sounded Well Depth (ft bmp) 63.40 Volumes Purged >10
Depth to Water (ft bmp) 54.44
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 8.96 Color
Casing Diameter/Type 2" PVC Odor
Gallons in Well 1.43 Appearance
Depth 10| VOlUme well Conductivity N Dissolved
Water (it| Withdrawn [ i (mS/cm or Turbidity Temperature [ pH | ORP | Oxygen | Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
Development Personnel: T. Eyerdom

Notes: >10 well volumes removed from well with no visible change in clarity. Proactive pump not deployed.

Well location: Grass near gated area. Condition of Well: Good. Well locked at arrival? No. Well locked at departure? No.

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1604S

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/16/2016

Weather Sunny, 70 F Development Time Begin 6/16/16 7:35 End 6/16/16 8:30

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~62
MP Elevation (ft) 598.07 Pumping Rate (gpm) 0.211
Land Surface Elevation (ft) 595.48 Evacuation Method Submersible Impeller pump
Sounded Well Depth (ft bmp) 62.43 Volumes Purged 12.79
Depth to Water (ft bmp) 54.49
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 7.94 Color Brown ---> Clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 1.29 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/16/16 7:40 54.51 1.50 1.16 1.444 173 16.57 7.34 NM 5.42 0.211
6/16/16 7:45 54.51 3.00 2.33 1.496 164 16.48 7.18 NM 3.23 0.211
6/16/16 7:50 54.51 4.50 3.49 1.537 124 16.85 7.13 NM 2.77 0.211
6/16/16 7:55 54.51 6.00 4.65 1.556 100 17.19 7.13 NM 2.33 0.211
6/16/16 8:00 54.51 7.50 5.81 1.569 88.7 17.31 7.12 NM 2.05 0.211
6/16/16 8:05 54.51 9.00 6.98 1.570 54.9 17.44 7.12 NM 1.95 0.211
6/16/16 8:10 54.51 10.50 8.14 1.571 34.7 17.47 7.12 NM 1.92 0.211
6/16/16 8:15 54.51 12.00 9.30 1.573 20.3 17.52 7.1 NM 1.95 0.211
6/16/16 8:20 54.51 13.50 10.47 1.574 14.3 17.58 7.1 NM 1.91 0.211
6/16/16 8:25 54.51 15.00 11.63 1.573 12.4 17.65 7.10 NM 1.87 0.211
6/16/16 8:30 54.51 16.50 12.79 1.577 9.34 17.64 7.10 NM 1.86 0.211
Development Personnel: T. Debnam
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1604D

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/9/2016

Weather Sunny, 75 F Development Time Begin 6/9/16 13:05 End 6/9/16 14:05

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp)
MP Elevation (ft) 598.22 Pumping Rate (gpm) 0.132
Land Surface Elevation (ft) 595.59 Evacuation Method proactive and foot valve
Sounded Well Depth (ft bmp) 83.30 Volumes Purged 12.83
Depth to Water (ft bmp) 54.56
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 28.74 Color
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 4.59 Appearance Cloudy
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/9/16 13:05 54.58 0.50 0.11 1.814 243 18.75 7.39 [129.7 5.12 0.080
6/9/16 13:10 54.58 1.00 0.22 1.807 163 18.28 7.29 | 128.0 0.32 0.132
6/9/16 13:15 54.58 2.50 0.54 1.802 119 18.32 7.22 | 126.0 0.18 0.132
6/9/16 13:20 54.58 3.00 0.65 1.801 114 18.24 7.26 | 125.9 0.13 0.132
6/9/16 13:25 54.58 4.50 0.98 1.800 99 18.06 7.22 [ 124.8 0.11 0.132
6/9/16 13:30 54.58 6.00 1.31 1.802 77.3 17.99 7.29 [124.4 0.09 0.264
6/9/16 13:35 54.58 8.00 1.74 1.802 62.5 17.97 7.21 [ 123.7 0.08 0.264
6/9/16 13:40 54.58 9.00 1.96 1.804 45.0 18.53 7.19 [123.3 0.08 0.132
6/9/16 13:45 54.58 10.00 2.18 1.810 39.3 18.41 7.20 | 123.2 0.10 0.132
6/9/16 13:50 54.58 11.00 2.40 1.806 34.8 18.74 7.23 | 122.6 0.09 0.132
6/9/16 13:55 54.58 11.50 2.51 1.804 29.2 18.58 7.23 [ 122.4 0.07 0.132
6/9/16 14:00 54.58 12.00 2.61 1.801 22.8 19.47 7.23 [121.9 0.07 0.132
6/9/16 14:05 54.58 13.00 2.83 1.820 20.8 19.90 7.22 [121.4 0.08 0.132
Development Personnel: T. Debnam

Notes: 3 well volumes removed with foot valve and 7 removed with proactive pump prior to taking water measurements.

Well location: Grass near gated area. Condition of well: good. Well locked at arrival? No. Well locked at departure? No.

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1605S

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1
Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/8/2016
Weather Sunny, 75 F Development Time Begin End

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp)
MP Elevation (ft) 590.86 Pumping Rate (gpm)
Land Surface Elevation (ft) 588.51 Evacuation Method Foot valve
Sounded Well Depth (ft bmp) 63.00 Volumes Purged 10.00
Depth to Water (ft bmp) 47.29
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 15.71 Color
Casing Diameter/Type 2" PVC Odor
Gallons in Well 2.51 Appearance
Depth 10| VOlUme well Conductivity N Dissolved
Water (it| Withdrawn [ i (mS/cm or Turbidity Temperature [ pH | ORP | Oxygen | Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
Development Personnel: T. Debnam

Notes: 10 well volumes purged using foot pump. Clarity of water did not improve and proactive pump was not deployed.

Well location: Grass along HWY 62. Condition of well: good; need J-plug. Well locked at arrival? No. Well locked at departure? No.

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1605S

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/16/2016

Weather Sunny, 65 F Development Time Begin 6/16/16 6:40 End 6/16/16 7:07

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~61.5
MP Elevation (ft) 590.86 Pumping Rate (gpm) 0.211
Land Surface Elevation (ft) 588.51 Evacuation Method
Sounded Well Depth (ft bmp) 61.96 Volumes Purged 4.64
Depth to Water (ft bmp) 47.36
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 14.57 Color Brown--->Clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 2.37 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/16/16 6:47 47.40 5.00 2.11 1.656 29.3 16.24 7.26 NM 10.76 0.211
6/16/16 6:52 47.40 6.50 2.74 1.657 16.5 16.51 7.25 NM 7.62 0.211
6/16/16 6:57 47.40 8.00 3.38 1.657 13.2 16.55 7.25 NM 4.28 0.211
6/16/16 7:02 47.40 9.50 4.01 1.657 9.53 16.61 7.26 NM 3.92 0.211
6/16/16 7:07 47.40 11.00 4.64 1.658 5.73 16.67 7.25 NM 3.86 0.211
Development Personnel: T. Eyerdom
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1605D

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/8/2016

Weather Sunny, 70 F Development Time Begin 6/8/16 10:40 End 6/8/16 11:20

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp)
MP Elevation (ft) 591.01 Pumping Rate (gpm) 0.132
Land Surface Elevation (ft) 588.51 Evacuation Method Foot pump / Proactive
Sounded Well Depth (ft bmp) 84.10 Volumes Purged 10.85
Depth to Water (ft bmp) 47.51
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 36.59 Color Clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 5.85 Appearance Clear
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/8/16 10:40 47.50 1.00 0.17 2.517 77.3 16.92 7.15 [ 128.7 4.16 0.132 clear, no odor
6/8/16 10:45 47.50 1.50 0.26 2.487 57.7 17.09 7.18 | 4841 0.53 0.132 clear, no odor
6/8/16 10:50 47.50 2.00 0.34 2.442 12.5 16.81 7.23 | 89.9 0.26 0.132 clear, no odor
6/8/16 10:55 47.50 2.50 0.43 2.417 8.60 17.06 7.23 | 54.2 0.20 0.132 clear, no odor
6/8/16 11:00 47.50 3.00 0.51 2.416 9.77 17.18 7.24 | 21.7 0.18 0.132 clear, no odor
6/8/16 11:05 47.50 3.50 0.60 2.417 11.80 17.31 725 | 1.2 0.19 0.132 clear, no odor
6/8/16 11:10 47.50 4.00 0.68 2.413 5.89 17.07 7.26 | -15.9 0.25 0.132 clear, no odor
6/8/16 11:15 47.50 4.50 0.77 2.408 4.57 17.32 7.26 | -23.9 0.29 0.132 clear, no odor
6/8/16 11:20 47.50 5.00 0.85 2.412 8.56 17.26 7.25 | -28.5 0.20 0.132 clear, no odor
Development Personnel: T. Eyerdom

Notes: 40 gal removed with foot pump (~7 well volumes). 15 gal removed with proactive pump (~3 well volumes). 5 gal removed while taking

water quality measurements (60 gal total). Well location: grass alongside Hwy 62. Condition of well: good, needs J-plug. Well locked

at arrival: No. Well locked at departure: No.

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1606S

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1
Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/8/2016
Weather Sunny, 75 F Development Time Begin End

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp)
MP Elevation (ft) 590.15 Pumping Rate (gpm)
Land Surface Elevation (ft) 587.28 Evacuation Method Foot pump
Sounded Well Depth (ft bmp) 57.10 Volumes Purged 11.30
Depth to Water (ft bmp) 46.01
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 11.09 Color
Casing Diameter/Type 2" PVC Odor
Gallons in Well 1.77 Appearance
Depth 10| VOlUme well Conductivity N Dissolved
Water (it| Withdrawn [ i (mS/cm or Turbidity Temperature [ pH | ORP | Oxygen | Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
Development Personnel: T. Debnam

Notes: 11.3 well volumes were removed with foot pump/surge block. Clairty of water did not improve. Submersible proactive pump was not

deployed. Well location: grass along Hwy 62. Condition of well: good, needs J-plug. Well locked at arrival: No. Well locked at departure: no

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1606S

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/15/2016

Weather Sunny, 85 F Development Time Begin 6/15/16 18:16 End 6/15/16 18:45

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~57
MP Elevation (ft) 590.15 Pumping Rate (gpm) 0.224
Land Surface Elevation (ft) 587.28 Evacuation Method submersible impeller pump
Sounded Well Depth (ft bmp) 57.23 Volumes Purged 5.19
Depth to Water (ft bmp) 46.02
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 11.21 Color brown--->Clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 1.83 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/15/16 18:25 46.06 2.50 1.37 1.587 76.4 16.41 7.29 | NM 1.38 0.224
6/15/16 18:30 46.06 4.00 2.19 1.589 37.7 16.33 7.16 | NM 1.25 0.224
6/15/16 18:35 46.06 6.50 3.55 1.589 29.6 16.38 712 | NM 1.19 0.224
6/15/16 18:40 46.06 8.00 4.37 1.590 14.6 16.41 7.11 NM 1.14 0.224
6/15/16 18:45 46.06 9.50 5.19 1.590 10.1 16.43 7.10 | NM 1.16 0.224
Development Personnel: T. Debnam
Notes:
Well Casing Volumes (gallonl?eet)
1-%4" = 0.06 2"=0.16 3" = 0.37 4"=0.65
1-75" = 0.09 2-%" =0.26 3-%" = 0.50 6" = 1.47
bmp below measuring point ml mililiter NTU Nephelometric Turbidity Units ORP Oxidation-Reduction
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1606D

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/9/2016

Weather Sunny, 70 F Development Time Begin 6/9/16 9:34 End 6/9/16 10:34

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp)
MP Elevation (ft) 590.10 Pumping Rate (gpm) 0.106
Land Surface Elevation (ft) 587.25 Evacuation Method proactive and foot valve
Sounded Well Depth (ft bmp) 77.60 Volumes Purged 11.09
Depth to Water (ft bmp) 46.01
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 31.59 Color Clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 5.05 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/9/16 9:34 46.09 0.00 0.00 2.017 202 16.84 7.26 -22.0 2.46 0.106 cloudy, no odor
6/9/16 9:39 46.11 0.50 0.10 2.017 156 17.07 7.31 | -24.6 0.44 0.106]  cloudy, no odor
6/9/16 9:44 46.11 1.00 0.20 2.009 148 17.82 7.32 | -25.3 0.27 0.106] cloudy, no odor
6/9/16 9:49 46.11 1.50 0.30 2.014 225 16.21 7.37 | -27.5 0.94 0.106]  cloudy, no odor
6/9/16 9:54 46.11 2.00 0.40 2.001 337 16.81 7.33 | -25.9 0.25 0.106]  cloudy, no odor
6/9/16 9:59 46.11 2.50 0.50 1.988 438 16.81 7.39 | -29.0 0.34 0.106]  cloudy, no odor
6/9/16 10:04 Proactive used to surge well to lower turbidity
6/9/16 10:09 46.11 3.00 0.59 2.033 403 16.35 7.46 | -31.8 0.75 0.106]  cloudy, no odor
6/9/16 10:14 46.11 3.50 0.69 2.022 378 17.26 7.36 | -27.4 0.17 0.106] cloudy, no odor
6/9/16 10:19 46.11 4.00 0.79 2.034 339 17.46 7.35 [ 149.7 0.12 0.106]  cloudy, no odor
6/9/16 10:24 46.11 4.50 0.89 2.026 155 17.01 7.34 [ 149.5 0.11 0.106] cloudy, no odor
6/9/16 10:29 46.11 5.00 0.99 2.015 152 18.18 7.33 | 1474 0.17 0.106]  cloudy, no odor
6/9/16 10:34 46.11 5.50 1.09 2.017 163 17.39 7.34 | 146.4 0.16 0.106]  cloudy, no odor
Development Personnel: T. Eyerdom

Notes: 8 well volumes were removed with the foot valve. 2 well volumes were removed with proactive pump before taking water quality

measurements.

Location of well: grass along hwy 62. Condition of well: good. Well locked at arrival: no. Well locked at departure: no.

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1606D

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/15/2016

Weather Sunny, 85 F Development Time Begin 6/15/16 17:36 End 6/15/16 18:00

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~77.5
MP Elevation (ft) 590.10 Pumping Rate (gpm) 0.211
Land Surface Elevation (ft) 587.25 Evacuation Method submersible impeller pump
Sounded Well Depth (ft bmp) 77.78 Volumes Purged 2.12
Depth to Water (ft bmp) 46.03
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 31.75 Color brown--->clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 5.18 Appearance
b Volume Conductivity Dissolved
epthto] o0 Wwell idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/15/16 17:40 46.06 5.0 0.97 1.747 23.6 16.25 7.33 NM 2.62 0.211
6/15/16 17:45 46.06 6.5 1.25 1.748 15.0 16.17 7.30 NM 0.40 0.211
6/15/16 17:50 46.06 8.0 1.54 1.748 11.2 16.13 7.30 NM 0.24 0.211
6/15/16 17:55 46.06 9.5 1.83 1.749 9.62 16.10 7.30 NM 0.23 0.211
6/15/16 18:00 46.02 11.0 212 1.749 7.82 16.12 7.29 NM 0.20 0.211
Development Personnel: T. Debnam
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1607S

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/15/2016

Weather Sunny, 85 F Development Time Begin 6/15/16 16:30 End 6/15/16 16:55

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~60
MP Elevation (ft) 593.99 Pumping Rate (gpm) 0.211
Land Surface Elevation (ft) 590.79 Evacuation Method submersible impeller pump
Sounded Well Depth (ft bmp) 60.28 Volumes Purged 3.57
Depth to Water (ft bmp) 46.56
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 13.72 Color brown--->clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 2.24 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/15/16 16:35 46.59 2.0 0.89 0.836 63.3 15.91 7.51 NM 0.93 0.211
6/15/16 16:40 46.59 3.5 1.56 0.835 28.3 15.92 7.47 NM 0.98 0.211
6/15/16 16:45 46.59 5.0 2.23 0.836 18.3 15.92 7.47 NM 0.80 0.211
6/15/16 16:50 46.59 6.5 2.90 0.836 12.0 15.90 7.46 NM 0.81 0.211
6/15/16 16:55 46.59 8.0 3.57 0.835 9.73 15.90 7.44 NM 0.82 0.211
Development Personnel: T. Debnam
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1607D

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/15/2016

Weather Partly Cloudy, 80 F Development Time Begin 6/15/16 15:50 End 6/15/16 16:20

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~80
MP Elevation (ft) 593.93 Pumping Rate (gpm) 0.224
Land Surface Elevation (ft) 590.75 Evacuation Method submersible impeller pump
Sounded Well Depth (ft bmp) 80.61 Volumes Purged 1.54
Depth to Water (ft bmp) 46.72
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 33.89 Color light brown--->clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 5.52 Appearance
b Volume Conductivity Dissolved
epthto] o0 Wwell idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/15/16 16:00 46.76 2.5 0.45 0.759 57.1 16.32 7.72 NM 0.24 0.224
6/15/16 16:05 46.76 4.0 0.72 0.759 26.5 16.45 7.69 NM 0.20 0.224
6/15/16 16:10 46.76 5.5 1.00 0.759 15.4 16.56 7.66 NM 0.16 0.224
6/15/16 16:15 46.76 7.0 1.27 0.758 9.23 16.55 7.65 NM 0.15 0.224
6/15/16 16:20 46.76 8.5 1.54 0.757 5.94 16.58 7.67 NM 0.14 0.224
Development Personnel: T. Debnam
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake



Design & Consultancy
for natural and
built assets

WELL DEVELOPMENT LOG

Site/Well No. MW-1608

Project AEP Mountaineer Plant Project No. OHO15976.0009 Page 1 of 1

Site Location 1347 Graham Station Rd., New Haven, WV 25253 Date 6/17/2016

Weather Cloudy, ~75 F Development Time Begin 6/17/16 12:12 End 6/17/16 12:43

Evacuation Data

Measuring Point TOC Pump Intake Setting (ft bmp) ~60
MP Elevation (ft) 590.65 Pumping Rate (gpm) 0.211
Land Surface Elevation (ft) 587.26 Evacuation Method submersible impeller pump
Sounded Well Depth (ft bmp) 60.45 Volumes Purged 15.87
Depth to Water (ft bmp) 47.66
Water-Level Elevation (ft) -- Field Parameters
Water Column in Well (ft) 12.79 Color dark brown--->clear
Casing Diameter/Type 2" PVC Odor None
Gallons in Well 2.08 Appearance
b Volume Conductivity Dissolved
epihto |\ i Well idi Temperature Oxygen
water (it| Withdrawn | o1 mes (mS/cm or Turbidity p pH | ORP yg Rate
Time btoc) (gal) Removed umhos/cm) (NTU) (°C) (s.u) | (mVv) | (g/mL) [ (gpm) Remarks
6/17/16 12:13 47.66 24.0 11.54 0.514 18.7 14.87 7.16 NM 17.59 0.211
6/17/16 12:18 47.66 25.5 12.26 0.513 21.9 14.85 7.02 NM 13.02 0.211
6/17/16 12:23 47.66 27.0 12.98 0.513 9.67 14.79 6.99 NM 10.14 0.211
6/17/16 12:28 47.66 28.5 13.70 0.511 4.88 14.78 7.04 NM 7.67 0.211
6/17/16 12:33 47.66 30.0 14.42 0.511 8.69 14.79 7.04 NM 6.30 0.211
6/17/16 12:38 47.66 31.50 15.14 0.510 5.85 14.81 7.03 NM 5.31 0.211
6/17/16 12:43 47.66 33.00 15.87 0.511 3.60 14.90 7.03 NM 5.06 0.211
Development Personnel: T. Debnam
Notes:

Well Casing Volumes (gallonl?eet)

1-%" = 0.06 2"=0.16 3" = 0.37 4" =0.65
1-75" = 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
°C Degrees Celsius mS/cm  Milisiemens per centimeter PVC Polyvinyl chloride Potential
ft feet msl| mean sea-level s.u. Standard units
gpm Gallons per minute N/A Not Applicable umhos/cm Micromhos per centimeter mV  millivolts

mg/L Miligrams per liter NM Not Measured \Yelo} Volatile Organic Compounds BPIl Below Pump Intake
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