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1.0 Introduction

American Electric Power Service Corporation (AEP) retained Wood Environment & Infrastructure Solutions
(Wood), to prepare this Groundwater Monitoring Network Evaluation Report to document the results of
the monitoring well network evaluation conducted for Pond 1 at the Clinch River Power Plant (Plant) in
Russell County, Virginia.

The coal combustion units at the Clinch River Plant were permanently shut down on 2 September 2015,
and most water flow to Pond 1 ceased shortly thereafter. Closure of Pond 1, including stormwater
diversion, dewatering and grading of the CCR, and subsequent capping, was initiated in August 2014 and
substantially completed in July 2018.

The closure for Pond 1 was permitted under the Virginia's solid waste regulations for CCR units: Virginia
Administrative Code (VAC) Title 9 (Environment), Agency 20 (Virginia Waste Management Board), Chapter
81 (Solid Waste Management Regulations), Section 800, or 9VAC20-81-800. The permit application for
the Pond 1 closure was started in October 2015, and the permit (SWP620) was issued in June 2017. Pond
1 is also subject to the federal CCR rule (40 CFR Part 257) but is considered an inactive impoundment (out
of service, but still containing standing water when the rule took effect on 19 October 2015). Pond 1 is
currently subject to 40 CFR Part 257, as amended in October 2016 to include Extension of Compliance
Deadlines for Certain Inactive Impoundments.

Most of the piezometers and monitoring wells present prior to closure were abandoned as part of the unit
closure, although a few were retained as piezometers. In mid-to-late 2017, 12 new monitoring wells were
installed as the long-term groundwater monitoring network for the closed unit. Eight rounds of baseline
groundwater monitoring, as required under the CCR rule, were performed between October 2017 and
December 2018.

The information presented in this report has been developed through a review of background provided
by AEP (including reports, plans, boring logs, field and analytical data), supplemented with information
obtained from Virginia state agencies including the Department of Environmental Quality (DEQ) and
Department of Mines Mineral and Energy (DMME), and federal agencies such as the U.S. Geological
Survey (USGS), the U.S. Fish and Wildlife Service (USFWS), the U.S Environmental Protection Agency
(USEPA), the U.S Department of Agriculture (USDA) and National Oceanic and Atmospheric Administration
(NOAA). The list of reports and other documents and sources of data used in preparation of this report is
provided in References (Section 7.0).

1.1 Purpose

This Groundwater Monitoring Network Evaluation Report has been prepared to document the results of
the monitoring well network evaluation conducted for Pond 1 at the Plant in Russell County, Virginia. The
groundwater monitoring network evaluation was conducted to evaluate the adequacy of the existing
monitoring well network and, if applicable, to make recommendations for additional well installations.

Specifically, the existing monitoring well network at Pond 1 was evaluated for compliance with the coal
combustion residuals (CCR) Final Rule issued by the U.S. Environmental Protection Agency (USEPA) on 17
April 2015. Regulations pertaining to Groundwater Monitoring and Corrective Action are contained in the
Code of Federal Regulations (CFR) 40 CFR Sections (§8) 257.90 through 98. The focus of this evaluation was
on §257.91 (Groundwater Monitoring Systems).
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1.2 Report Organization

Background information for the Plant and Pond 1 unit is provided in Section 2.0. The current
understanding of hydrogeologic setting and groundwater flow system are described in Section 3.0 and
4.0, respectively. The groundwater monitoring system evaluation is provided in Section 5.0 and the P.E.
Certification is provided in Section 6.0. Finally, a list of references is provided in Section 7.0.
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2.0 Background

2.1 Facility Description

The Plant is located on approximately 270 acres along the Clinch River, north of State Route (SR) 665, in
Russell County, Virginia, close to the community of Carbo (Figures 1 and 2). The facility address is 3464
Power Plant Road, Cleveland, VA 24225, and the plant’'s geographic coordinates are 36° 55' 58" N / 82°
12" 00" W in DMS, or 36.932778 N / 82.200000 W in decimal degrees. The power plant itself is situated in
a meander of the Clinch River (called Kiser Bend on historical topographic maps), and ancillary waste
storage and disposal facilities are located across the river to the northeast, north and west.

The plant site is owned and operated by Appalachian Power Company (APCO), a public utility subsidiary
of AEP. The facility was constructed between 1955 and 1956, and started operation in 1958. It originally
consisted of three coal-powered generating units, each with 235 megawatt (MW) capacity. All power
production from coal combustion ceased in September 2015. One of the units was decommissioned, and
two of the generating units were converted to natural gas combustion. The facility currently generates
power from two 242 MW gas-fired generating units. The plant is supplied primarily from surface water
withdrawn from the Clinch River, and is equipped with wastewater treatment plants (domestic sewage and
industrial) to treat various wastewater streams from the plant processes.

Two ponds (Pond 1 and Pond 2), located across the Clinch River on the west and east banks of Dumps
creek north of the Plant, were used for sluicing and settling of coal combustion residual (CCR). Pond 2
was taken out of service in 1997, and subsequently dewatered, graded, covered with a membrane liner,
and vegetated. Closure of Pond 2 was completed in 2013, and Pond 2 is not addressed in this report. The
Plant facility also includes a landfill, referred to as the Clinch River Landfill Expansion (CRLE), located
southwest of the plant and downstream of both the plant and the CCR ponds (Figure 3). The landfill is
permitted under DEQ Solid Waste Permit 223 and is not discussed further in this report.

Pond 1 is located near the confluence of Dumps Creek and the Clinch River, northeast of the power
generating units and north of the intersection of Route 616 and Route 665 (Figure 3). The Virginia Solid
Waste Permit 620 Facility Boundary and CCR Unit Boundary of Pond 1 are outlined on the regional
topographic map in Figure 2. Sluicing of new CCR to Pond 1 ceased in October 2015, as the coal-fired
generation units were taken out of service. However, the pond continued to receive wastewater and
sluiced solids during subsequent decommissioning of the coal combustion units. Final closure of Pond 1
(described below) was completed in July 2018.

2.2 Pond 1 History

Pond 1 was operated by APCO from 1958 (the year the power plant began operation) until late 2018 and
has subsequently been closed. The following sections provide additional information on the pond history
before and after closure.

Pond 1 was constructed between 1955 and 1956, at plant start-up. Based on boring log data, there is a
layer of clay under portions of the CCR. However, there is no constructed clay layer or other liner between
the CCR in Pond 1 and the underlying alluvium. Pond 1 was used for sluicing and settling of CCR,
primarily fly ash, from 1958 until 2015. Settled solids were removed by dredging and landfilled remotely.
The pre-closure layout of the pond is shown in Figure 4. The pond was composed of two cells (Ponds 1A
and 1B), that were separated by a splitter dike constructed over placed CCR. Pond 1A was used as the
primary settling pond, and Pond 1B was the clearwater (polishing) pond. Both ponds were maintained
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with shallow serpentine channels on the surface of the CCR to increase the residence time of the sluiced
water and aid in the settlement of the CCR. Sluiced ash and water entered at the west end of Pond 1A,
excess (decant) water flowed from Pond 1A to Pond 1B, and polished water then discharged through the
principal outlet structure located in the eastern end of Pond 1B. The discharged water flowed through the
vertical outfall structure to a 36-inch spillway pipe, to a catch basin at the toe of Pond 1B, and from there
through an underground 30-inch pipe to the Reclaim Pond at the southern toe of Pond 1A, just above the
confluence between Dumps Creek and Clinch River. Water in the Reclaim Pond is pumped across the river
to the industrial wastewater treatment plant, referred to as the Advanced WWTP, located at the power
plant (Figure 3).

Pond 1 is considered a side-hill impoundment, built on the bank of Dumps Creek against steep hillsides to
the north and west. The main dike runs parallel to the Clinch River on the south-southwest perimeter of
Pond 1A, and parallel to Dumps Creek on the southeast of Ponds 1A and 1B. The original engineered
earthen embankment rose approximately 35 feet from an original ground surface elevation of
approximately 1,505 feet near the confluence of Dumps Creek with the Clinch River, to a crest elevation of
1540 feet. The original embankment was constructed of silty clay soil with shale and sandstone rock
fragments. At least two subsequent vertical expansions of the embankment were performed, above and
behind the original dike. The first expansion used a mixture of fly ash and bottom ash to raise the crest
10 feet to elevation 1550. Shale rock fill was used to raise the embankment again, to a final crest
elevation of 1570 feet in 1971. After that, the nominal operating water levels in Ponds 1A and 1B were
1565 and 1558 feet, respectively (AEP, 2010).

During operation, Ponds 1A and 1B had a history of seepage and boils at the toe area and on the
downstream face of the main dike along the southeast side of Pond 1B. The mitigation measures installed
between the early 1980s and 2009 to control these seeps remain in place post-closure and continue to act
as designed. Historical mitigation measures, currently still in-place to address potential ongoing seepage
through the main embankment, include (AEP, 2010):

e Atoe drain, consisting of a 10-inch diameter perforated pipe buried in a gravel blanket, installed
along the toe in the early 1980s; and discharges into the reclaim pond,

e A 65-foot deep cutoff wall installed through the crest of the main dike in 1991, consisting of a
cement-flyash and bentonite mix, extending laterally into the abutments and vertically down into the
low permeability soils of the original embankment at an elevation of approximately 1505 feet; and,

e Aninverted filter with a riprap revetment installed in 2009 on the lower half of the downstream slope
to control seepage and provide protection against potential piping through the embankment.

Table 1 summarizes the basic pre-closure characteristics of Pond 1.

Table 1. Pond 1 Pre-Closure Dimensions

Characteristic Dimension

Embankment Height (feet) 65
Embankment Crest Width (feet) 35
Embankment Length (feet) 3,150
Nominal Crest Elevation (feet) 1,570
Final Operating Pool Elevation in 1A/1B (feet) = 1,566.6/1,557.2
Maximum Pool Surface Area (Acre) 21.0
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Characteristic Dimension _________

Closure Area (acres) 26
Volume of CCR (million cubic yards) 211
Source: AEP (2013); VA DEQ SWP 620 (June 2017).

The post-closure layout and cover over Pond 1 is shown on the aerial photograph in Figure 5.

In anticipation of pond closure, construction of a diversion channel to the northwest and west side of
Pond 1 (the Pond 1A Diversion Ditch) began in 2014. The diversion channel, separated from the CCR in
the pond by a diversion berm, captures clean surface water runoff from drainage areas to the north and
west and diverts it to the Clinch River downstream of the pond (at Outfall VPDES 503), preventing contact
with the CCR in the pond.

Also, in 2014-2015, the shallow serpentine channels of Pond 1A were allowed to fill, and the incoming
sluice lines were redirected from Pond 1A to unfilled portions of the serpentines in Pond 1B. The plant
discontinued pumping of sluice water to Pond 1 in October 2015, although smaller-volume discharges of
wastewater continued for some months during decommissioning of coal-fired units.

In 2016, the principal pond outfall located at the eastern end of Pond 1B was removed from service. The
42-inch weir inlet structure was removed, and the 30-inch outlet pipe was abandoned in-place with grout.
Once the principal spillway was abandoned, excess water that accumulated in Pond 1 was pumped to the
Reclaim Pond and from there to the industrial WWTP (consisting of a conventional and an advance
WWTP) across the river at the power plant. Draining of the remaining free water in the pond was initiated
in July 2017. The wastewater generated was first treated in a temporary pre-treatment facility set up on-
site and adjacent to the Reclaim Pond, primarily for selenium removal. Effluent from the temporary pre-
treatment facility was pumped into the reclaim pond. The treated effluent was then pumped to the
Advanced WWTP for additional treatment before being discharged. Operation of the temporary treatment
system ceased in November 2017 when Pond 1 was drained of free water, and the CCR at the surface was
dry enough to be graded.

A second diversion ditch (Pond 1B Diversion Channel) was cut and lined with riprap, along the north side

of Pond 1B, draining to an inlet structure (catch basin) at the northeast corner of the pond. The Pond 1B

catch basin drains southwest through a 48-inch pipe to an existing pipe pit. The pit feeds into an existing
tunnel that drains under the road (SR 665) and railroad into Dumps Creek at Outfall VPDES 504.

Final grades on the Pond 1 cover system were designed to drain to the diversion channels. The surface of
the western cell (former Pond 1A) drains to a center channel (grass-lined), and then southwest to the 1A
diversion channel. The surface of the eastern cell (former Pond 1B) drains uniformly to the northeast, to
the 1B diversion channel.

During construction it was also necessary to construct an interceptor drain to capture upgradient seepage
into the CCR from the hillside to the north of the Pond 1B Diversion Channel and transfer it to the Reclaim
Pond for treatment prior to discharge. The interceptor drain piping is permanently routed beneath the
Pond 1B Diversion Channel, connects to the 10 inch toe drain at the end of the Pond 1B Diversion
Channel, and flows to the Reclaim Pond.

The engineered, multi-layer geosynthetic cover system constructed over the graded pond surface consists
primarily of: a 30 millimeter flexible PVC geosynthetic membrane (FML), under a double-sided
geocomposite drainage net, capped with 24 inches of vegetated soil cover.
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Closure of Pond was substantially completed in July 2018. Figure 5 shows the configuration of Pond 1
after closure, including the principal features affecting surface water flows in the immediate vicinity of the
pond. It also includes the locations of the 12 monitoring wells that were installed in 2017 to make up the
long-term groundwater monitoring network for the closed CCR unit.

Project # 7362172422 | 15 April 2019 Page 6 of 58

® @ Wood Project No. 7362172422



Pond 1 Groundwater Monitoring Network Evaluation Report
American Electric Power Service Corporation

3.0 Hydrogeologic Setting

The following sections provide an overview of the hydrogeologic setting of the Pond 1 site, including
climate, physiography and surface drainage, soils and geology. This overview is based on published
literature, data available from the DEQ, and previous studies at the site. More specifics regarding
groundwater occurrence and flow at the site are provided in the following section (Groundwater Flow
System).

3.1 Physiography

The site is located at the northwestern edge of the Valley and Ridge physiographic province, which lies
between the Blue Ridge province to the east-southeast and the Appalachian Plateau province to the west-
northwest. In Virginia, the Valley and Ridge province consists of two distinctly different sub-provinces,
including the Great Valley on the southeast and a more mountainous northwestern sub-province known
as the Ridge and Valley, where the site is located. The Ridge and Valley sub-province is characterized by
elongate parallel ridges and valleys trending southwest to northeast. These parallel ridges and valleys,
which resulted from differential erosion of the underlying linear belts of rock, are associated with a trellis
drainage pattern.

In the vicinity of Pond 1, moderate to steep sloping uplands drain toward the meandering Clinch River
and its tributaries including Dumps Creek (Figure 2). The Clinch River flows generally to the southwest
toward the Tennessee River. The Plant is constructed inside a meander (Kiser Bend). Dumps Creek drains
from the north and flows into the Clinch River across the river from the plant on its north side. Pond 1 is
built against the hillside north-northeast of the plant just inside the confluence of Dumps Creek with the
Clinch River. The Pond 1 area is separated from surrounding watersheds by ridges rising to elevations of
2,000 feet and higher. The closed (capped) surface of the Pond 1 ranges in elevation from approximately
1,560 to 1570 feet. According to information provided by AEP, the normal pool elevation of the Clinch
River near the confluence with Dumps Creek is estimated to be 1490 feet.

It should be noted in discussions of elevations for the area that most published maps, including U.S.
Geological Survey (USGS) and Virginia Department of Mines Mineral and Energy (DMME) maps of
topography and geology, have elevations referenced to the National Geodetic Vertical Datum of 1929
(NGVD29), which is also commonly known as Mean Sea Level (MSL). Most modern surveys, including
recent surveys performed at the site for construction and water level measurement purposes, are
referenced to the North American Datum of 1988 (NAVD88). The difference between the two is about 0.5
feet in the area of the Clinch River Plant, using VERTCON, the conversion software maintained online by
NOAA (elevation in feet NAVD88 = elevation in feet NGVD29 — 0.509 feet). Where the vertical datum is
not specified in this report, the reported elevation should be considered approximate.

3.2 Climate and Water Budget

Virginia's Southwestern Mountain Region is considered a humid, subtropical area with 30 year daily
average air temperatures ranging from 34.7 degrees Fahrenheit (°F) in the winter to 70.5 °F in the summer.
The 30-year average annual precipitation is approximately 42.9 inches per year, with an average of 2.4
inches in October and an average of 4.6 inches in June (National Oceanic and Atmospheric Administration
(NOAA), 2018).

There are no long-term climate stations in Russell County; the nearest stations are in Grundy (Buchanan

County) and Abingdon (Washington County). Based on the records for these stations between 1971 and
2000, the average annual total precipitation over Russell County ranges from approximately 44 inches in
lowest valley areas to slightly over 50 inches at highest elevations. The average seasonal snowfall is
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somewhat dependent on elevation, with about 12 inches common in the lowest valleys, and more than 24
inches at higher elevations (USDA, undated).

Estimates of water budget components are available on the USGS website for the Upper Clinch River
watershed in Virginia and Tennessee, Hydrologic Unit Code (HUC) 06010205 (USGS, 2019a). According to
the data provided, the area-weighted annual precipitation over the watershed ranged from approximately
35 to 60 inches in 2000-2014, and the annual area-weighted actual evapotranspiration ranged between
approximately 25 and 30 inches in the same period.

Rutledge and Mesko (1996, USGS Professional Paper 1422B) derived estimates of water budget
components for the Valley and Ridge province using detailed streamflow recession and baseflow analyses
in multiple basins over several years. The following are median values for the province based on their
analysis:

Precipitation 43 inches/year
Evapotranspiration 26 inches/year
Streamflow 17 inches/year
Direct Runoff 6 inches/year

Groundwater Discharge 11 inches/year
Groundwater Recharge 12 inches/year

3.3 Surface Water Hydrology

The area of Pond 1 is drained by the Clinch River and its tributary Dumps Creek. The Clinch River rises
near Tazewell, Virginia, and flows southwest for more than 300 miles, before joining the Tennessee River
in Kingston, Tennessee.

The closest stream gauge maintained by the USGS (Station 03524000) is located approximately 4 miles
upstream of the Clinch River Plant on the Clinch River in Cleveland (Russell County, Virginia). According to
data provided on the USGS website for the station (USGS, 2019), the average annual flow in the Clinch
River at Cleveland from 1921 to 2017 ranged from 300 to 1,252 cubic feet per second (CFS) and averaged
710 CFS; in million gallons per day (MGD), the average annual flow ranged from 194 to 809, and averaged
459 MGD. Based on 101 peak flow events between 1862 and 2017, peak flows ranged from 2,430 to
34,500 CFS (1,571 to 22,299 MGD). The median daily flow in the Clinch River at Cleveland (based on 98
years of data) ranges from approximately 100 CFS (65 MGD) in October to 1,000 CFS (650 MGD) in March.
The river stage at Cleveland ranges from a low elevation close to 1,500 feet, up to a peak elevation of
approximately 1,526 feet NAVD88, and 1,514 feet is considered flood stage.

Discharges from the Clinch River Plant are permitted under a Virginia Pollutant Discharge Elimination
System (VPDES) permit, Permit VA0O0O01015 (June 2016). According to the Fact Sheet attached to the
permit, both the Clinch River and Dumps Creek are in Section 2 of the Clinch subbasin of the Tennessee —
Big Sandy basin. Based on information in the Fact Sheet, the normal pool elevation of the Clinch River
near the confluence with Dumps Creek is estimated to be 1490 feet and the low water pool elevation is
1,484 feet. According to information provided separately by AEP, the 100-year flood elevation is
approximately 1,515 feet.

The following are the flows provided in the Fact Sheet for the two receiving streams, estimated from
nearby gauging stations:
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Table 2. Surface Water Flows in Principal Streams

Clinch River (above CRP intake) mm

1-Day, 10-Year (1Q10) Low Flow

7-Day, 10-Year (7Q10) Low Flow 36 56
1-Day, 10-Year (1Q10) High Flow 48 74
7-Day, 10-Year (7Q10) High Flow 61 95
30-Day, 5-Year (30Q5) Flow 48 74
Harmonic Mean Flow 154 239

Clinch River (below Dumps Creek) m

1-Day, 10-Year (1Q10) Low Flow

7-Day, 10-Year (7Q10) Low Flow 29 45
1-Day, 10-Year (1Q10) High Flow 43 67
30-Day, 5-Year (30Q5) Flow 43 67
30-Day, 10-Year (30Q10) Low Flow 38 59
30-Day, 10-Year (30Q10) High Flow 97 150
Harmonic Mean Flow 155 240
oumps ek oo (s

1-Day, 10-Year (1Q10) Low Flow 1.84

7-Day, 10-Year (7Q10) Low Flow 211 33
1-Day, 10-Year (1Q10) High Flow 285 44
7-Day, 10-Year (7Q10) High Flow 359 56
30-Day, 5-Year (30Q5) Flow 289 45
Harmonic Mean Flow 9.06 14

In preparing for the closure of Pond 1, a study was performed of the drainage area in the vicinity of Pond
1, in order to support design of diversion ditches to intercept the run-on from surrounding uplands and
carry it around the closed pond and directly to the receiving streams. The drainage area contributing run-
on to the Pond 1 area totals 156.7 acres. Figure 6 shows the total drainage area as well as six subdivided
areas, including two subareas of the Pond surface (1A and 1B) and four upland subareas (001 through
004), as well as the surface water flow paths on and near the closed surface of the pond. The Pond 1A
diversion ditch channel receives drainage from the western end of the pond surface (1A), and upland
areas 001 and 002; it discharges to the Clinch River at VPDES permit Outfall 503. The Pond 1B diversion
ditch channel receives drainage from the eastern end of the pond surface (1B), and upland areas 003 and
004. A catch basin collects flows from the Pond 1B diversion channel and transfers the water through a
48" diameter corrugated HDPE pipe, to a tunnel under an existing road to Dumps Creek, at VPDES permit
Outfall 504. The design peak flows calculated for the lower section of the diversion ditch channels for 6-
hour 0.9 probable maximum precipitation (PMP), using guidance from the NRCS Technical Release for
Earth Dams and Reservoirs (TR-60), were 1,421 and 1,259 for the 1A and 1B ditches, respectively.

Project # 7362172422 | 15 April 2019 Page 9 of 58

® @ Wood Project No. 7362172422



Pond 1 Groundwater Monitoring Network Evaluation Report
American Electric Power Service Corporation

3.4 Surface Soils and Overburden

Natural soils in the area of the site have been mapped by the Natural Resource Conservation Service
(NRCS) of the USDA. The information is available in the published Soil Survey for Russell County (USDA,
2007), and online at the Web Soil Survey (WSS) site (USDA, 2019). Figure 7 shows the soils mapped by
the USDA in the vicinity of Pond 1.

The soils that are mapped near Pond 1 consist of well drained upland soils on summits, shoulders and
back slopes, and floodplain soils located along floodplain steps of the Clinch River. The upland soils
include the Berks, Chiswell, Groseclose, and Weikert soil series, and the floodplain soils include the
Chagrin, Grigsby, Lobdell and Orrville Soil Series.

Due to historical activities at the site, much of the area adjacent to the pond is characterized as "“Dumps,
mine-Urban land complex” (map label 1B). This is a classification for soil that has been altered by cutting
and filling, and which contains components of waste, typically coal and CCR in this area. These types of
soils are difficult to characterize due to their heterogeneous nature. Land affected by cutting and/or
filling will exhibit varying characteristics based on the degree of alteration and the composition of fill
material.

Based on boring logs recorded during drilling and monitoring well installation in 2009 and 2017, as well
as other historical borings, natural and manmade soils (unconsolidated materials) above bedrock, in and
adjacent to Pond 1, have been characterized into the following general categories: waste fill, soil fill,
alluvium and residuum overlying bedrock. The occurrence and characteristics of each are discussed
briefly below.

Waste fill. The waste fill in Pond 1 consists primarily of CCR, including fly ash and bottom ash. Historical
borings in Pond 1 performed for geotechnical evaluations have shown that the bottom of the CCR in
Pond 1 is relatively flat, occurring between elevations of 1,495 and 1,500 feet. Assuming an average
graded CCR surface elevation of 1,668 feet after closure, this corresponds to a thickness of approximately
70 feet, and the in-place volume of CCR is estimated to be 2.1 million cubic yards (MCY). The
characteristics of the CCR were found to be locally variable; however, in the 2013 investigations as in
previous investigations, the permeability of the CCR was found to be on the order of 0.07 feet per hour
(ft/hr), corresponding to 1.7 feet per day (ft/day), or 6 x 10* centimeters per second (cm/sec).

Historical waste fill occurs outside the limits of the Pond 1 CCR unit, to the northwest. This fill consists of
previously placed CCR during the operation of the pond. The material was placed as a valley fill and final
grade is sloped to grade to the east with a terraced slope near Pond 1. Current finished grade elevations
of the western area range from 1660 feet to approximately 1634 feet in the east at the crest of the
terraced slope. Historical borings and drawings of Pond 1 indicate ash thickness may be on the order of
44 to 65 feet thick based on current finished grade elevations. The historical waste fill is capped with a
clay cap ranging from 0.5 to 3.0 feet thick with an average thickness of 1.6 feet and is primarily grass
covered. Current drainage flows west to east across the surface with a small grass lined drainage channel
along the south side of the fill. All surface water runoff from this area is considered clean water and
captured by the Pond 1A diversion channel.

Soil fill. Soil fill consists of naturally derived soils and/or weathered rock with little or minimal waste
material content, that have been moved or placed by humans as result of construction and/or waste
disposal activities. At this site, soil fill typically consists of sandy gravel, clayey gravel, silty sand, poorly
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graded sand, sandy clay, and/or lean clay, and often includes weathered shale fragments. During
monitoring well installations in 2017, seven borings (MW-1603, MW-1604, MW-1605, MW-1606, MW-
1607, MW-1610, and MW-1612) were drilled into the embankment on the southeast, south and southwest
of Pond 1. Fill soils in these borings were encountered from the ground surface to depths ranging from
14.0 ft. to 33.5 ft. below ground surface (bgs). Fill soils were also encountered at upgradient locations to
the north and west (MW-1601, MW-1602, and MW-1611).

Alluvium. Alluvial soils are soils that were transported and deposited by moving water over geologic time
and often contain organic material. During monitoring well installations in 2017, alluvial soils were
encountered below the fill soils in the embankment borings closest to Dumps Creek and the Clinch River,
(MW-1603, MW-1604, MW-1605, MW-1606, MW-1607, MW-1610, and MW-1612). The alluvial soils at this
site typically consist of clay, sandy clay, sandy silt, silty sand, and poorly graded sand. Most alluvial soils
contained organic material. Where present, alluvial soils were found to be 4 to 11 feet thick. In
geotechnical borings drilled through the CCR, alluvial soils consisting of silty sand, sandy silt and clay with
sand, generally less than 10 feet thick, were found underlying the CCR and overlying weathered shale
bedrock.

Residuum and Highly Weathered Bedrock (HWR). Residual soils are soils that have weathered in-place
from the parent bedrock. Residuum was encountered in borings MW-1601, MW-1602, MW-1608, MW-
1609, and MW-1611 and typically consisted of clay, gravelly clay, clayey gravel, and sandy clay. Residual
soils having a soil like structure, while exhibiting SPT N values greater than 100 blows per foot, were
classified as highly weathered rock (HWR), and were encountered in borings for MW-1603, MW-1604,
MW-1605, MW-1606, MW-1607, MW-1608, MW-1609, MW-1611 and MW-1612. The combination of
residuum and HWR was found to be typically less than 5 feet thick in most borings. At the MW-1608 and
MW-1611 locations, to the northwest and west of the pond, the combination was thicker (14.5 and 26
feet, respectively).

In general, natural soil covering over bedrock in upland areas was found to be thin (less than 5 feet). In
the valleys, natural soil cover (including alluvium and residuum) ranged from 10 to 15 feet thick. In the
borings along the Pond 1 embankment, between 14 and 36 feet of fill soils were found overlying natural
soils. Based on borings completed through the CCR inside Pond 1, the CCR in Pond 1 is on the order of
70 feet thick and overlies a similar thickness (10 to 15 feet) of alluvium and weathered rock.

3.5 Bedrock Geology

The site is situated within the Valley and Ridge physiographic province, which is characterized by a
northeast-southwest trending series of parallel ridges and valleys composed of folded and faulted
Paleozoic sedimentary rock. The primary geomorphological features are mainly the result of differential
weathering of various rock types, which include limestone, dolomite, shale, sandstone, and siltstone.
Larger valleys may have a comparatively thin mantle of alluvial soils ranging in size from clay to coarse
sand to boulders, and deeply weathered alluvium deposited near streams and rivers may be found both in
low-lying areas and on hills, reflecting the dynamic geologic nature of the province.

The bedrock geology in the region of the site (including the USGS St. Paul and Carbo quadrangles) is
mapped and described in DMME Publication 106 (Evans and Troensegaard, 1991). The structural setting
of the area is reflective of episodes of uplift and mountain building to the east-southeast, resulting in a
series of imbricate (shingle-stacked), repeating stratigraphic sequences that have been moved
northwestward via relatively low angle thrust faults. The site is near the Alleghanian structural front that
marks the northwest edge of the Valley and Ridge province. Along this front, older Cambrian and
Ordovician-age rock formations have been thrust along low-angle faults from the southeast over younger
rocks of Silurian to Pennsylvanian age to the northwest.
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The local geology as mapped by Evans and Troensegaard (1991) is shown on the map in Figure 8. The
bedrock underlying Pond 1 is locally influenced by the Dumps Fault, a component of the regionally
extensive Clinchport fault system, which includes the Honaker fault to the southeast (Adkins, 2017). Along
the Dumps Fault, dolomite and limestone of the Cambrian-age Rome Formation overlie younger clastic
rock (shale, siltstone and sandstone) of Devonian and Mississippian ages. The younger rock to the
northwest of the fault has been folded into an arched structure (the Sinkhole Valley Syncline), which
includes the Mississippian Greenbrier Limestone along the centerline of the syncline, bracketed both to
the northwest and southeast by the Mississippian Maccrady and Price Formations (undivided) the
Devonian Chattanooga Shale. The formations that occur in the vicinity of Pond 1 are described by Evans
and Troensegaard (1991) as follows:

Greenbrier Limestone (Lower Mississippian): limestone, light- to medium-gray, thin-bedded to
massive, micritic, locally abundant fossils; grayish-red, shaley limestone and calcareous shale are
present in the upper part of the section.

Macrady and Price Formations, undivided (Lower Mississippian): siltstone, grayish-red to
greenish-gray, very thin- to medium-bedded, interbedded with shale, grayish-red, laminated to
very-thin-bedded (Maccrady); and siltstone, light-olive-gray, thing to medium-bedded,
sandstone, medium gray, fine-grained, medium-to thick-bedded, and shale, greenish-gray,
laminated to thin bedded, interbedded with sandstone and siltstone (Price).

Chattanooga Shale (Devonian): shale, medium-gray to black, very fine-grained, laminated to
thin-bedded, interbedded in upper section with siltstone, medium gray to grayish-yellow, thin-
bedded.

Rome Formation (Cambrian): shale and siltstone, greenish-gray or grayish red, thinly laminated
to very-thin-bedded), sandstone (greenish-gray, fine-to-medium-grained, thin-bedded), dolomite
(dark-gray, fine- to medium-grained, massive) and limestone (light-gray, weathering to rusty-
orange, argillaceous-ribbon-banded). The dolomite and limestone occur in discontinuous zones
up to 50 feet thick, and constitute less than 30 percent of the section. As with the other
formations, the Rome exhibits complex faulting and folding within the mapped area.

The Dumps Fault runs southwest to northeast regionally. To the northwest of Pond 1, it curves to the
southeast, then east and back to the northeast beneath the footprint of Pond 1A, as shown in Figure 8. A
branched section is joined just northwest of Pond 1 by a right-lateral fault, aligned north-northwest, that
is associated with the St. Paul Fault to the northwest. Under Pond 1, the Dumps Fault is mapped as a
single fault.

In 2017 twelve new monitoring wells were installed as the long-term groundwater monitoring network for
Pond 1 after closure. The borings for these wells were advanced into bedrock by coring, and then
widened for monitoring well construction using air rotary methods. Figure 9 is a diagram illustrating the
relative elevations of the wells, well construction, and the generalized geology in each boring.

North of the mapped location of Dumps Fault, the borings encountered black shale (presumed to be the
Chattanooga Shale) down to finished depth, both downgradient of Pond 1 (at MW-1603, MW-1604, MW-
1605, and MW-1612) and upgradient of Pond 1 (at MW-1601, MW-1602, and MW-1608). At the MW-
1602 location, immediately north of Pond 1, the shale was found to be overlain by approximately 13 feet
of thinly bedded, brown and gray sandstone, interpreted to be part of the Macrady-Price Formations
(undivided).

To the south and west of the mapped fault, limestone (interpreted to be the Rome Formation) was
encountered as the uppermost rock type in borings at the southern toe of Pond 1 (MW-1606, MW-1607
and MW-1610) and in the highlands to the west (MW-1609 and MW-1611). Two of the borings (MW-
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1606 and MW-1609) were terminated in limestone without encountering shale. As expected close to the
Dumps Fault, limestone was found to overlie black shale (presumed to be Chattanooga Shale) in three of
the borings, where the contact between the limestone and the shale (interpreted to be the Dumps Fault)
was encountered at elevations of approximately 1,477 feet (MW-1610), 1,454 feet (MW1607), and 1,439
feet (MW-1611). At the MW-1611 location, distinct shale zones were encountered interbedded with
limestone up to an elevation of 1,527 feet; this indicates a potentially more complex, thicker fault zone
than at the other locations, consistent with the branched, complex faulting mapped west of Pond 1
(Figure 8). In MW-1610 and MW-1611, monitoring wells were constructed to be screened across the fault
zone. In MW-1607, the monitoring well was screened in the limestone above the fault, for consistency
with the elevations of the screens in the other wells downgradient of Pond 1.

In general, the bedrock geology encountered in the 2017 monitoring well borings drilled in the vicinity of
Pond 1 was found to be consistent with the geology as mapped by Evans and Troensegaard (1991), as
shown in Figure 8. The eastern area of Pond 1 (east-northeast of the fault) is underlain by Chattanooga-
shale, and in the area north (upgradient) of the pond, the Maccrady and Price Formations (undivided)
occur above the Chattanooga Shale. The area of Pond 1 that is southwest of the fault is underlain by
limestone of the Rome Formation, thrust from the south over Chattanooga shale and separated from it by
a fault zone. The new mapped location of the Dumps fault, based on the findings of the 2017 borings, is
shown on the map in Figure 10.
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4.0 Groundwater Flow System

An understanding of the groundwater flow system at the Clinch River Pond 1 site has been developed
from the literature information discussed above, by analogy with sites in similar settings, and from review
of previous investigations performed at the site. A summary of previous investigations is provided below,
followed by a conceptual description of the groundwater flow system at the site, a description of the
long-term groundwater monitoring system installed in 2017, and an analysis of the piezometric data
collected at the site in 2017-2018.

4.1 Previous Investigations and Monitoring

This section is intended to provide an overview of the investigations performed at Pond 1 prior to closure.
The results of these investigations were reviewed in developing the conceptual model of the groundwater
flow system in the vicinity of Pond 1, as well as the design for the long-term groundwater monitoring
system installed in 2017. Previous investigations performed at Pond 1 by AEP and its contractors have
included geotechnical investigations, groundwater investigations and monitoring, and groundwater
modelling. Boring and construction logs for historical (pre-closure) borings, piezometers and monitoring
wells are provided in Appendix A, and specifically the wells and piezometers that have been retained for
water level monitoring are documented in Appendix Al. Details of the installation and construction of
monitoring wells installed in 2017, including boring and construction logs, are provided in the Monitoring
Well Installation Report (Wood, 2019) included Appendix B.

Prior to 2013, the geotechnical investigations performed at Pond 1 were focused primarily on the
embankment and its stability during ongoing operation of Ponds 1A/1B, for receiving sluiced water and
settling CCR. Much of the previous drilling and testing was consolidated into a report prepared by AEP
(2010) titled Clinch River Power Plant, Bottom Ash Disposal Facility Pond 1 Stability Analysis.

In 2013 additional geotechnical investigations were performed to characterize the CCR in Pond 1, behind
the embankment, and to support an analysis of pond stability during and following closure. Auger
borings were performed through the CCR, and in-situ testing using cone penetrometer methods was
performed along three cross-sections across Ponds 1A/1B. The results were summarized by AMEC (2014a
and 2014b).

Piezometers were first installed at the site by AEP in 1985 to monitor water levels in the Pond 1 dike due
to seepage derived from the impounded water. These piezometers were generally screened across
portions of the dike soils to monitor piezometric levels due to influence of the impounded water. These
piezometric levels were used for engineering stability calculations.

Additional B- and P- series piezometers were installed in 1990 as additional seepages were located along
the Pond 1 dike and were used to monitor water levels before and after the installation of a cement-
bentonite-fly ash cutoff wall in late 1990. The installation of the cutoff wall was recommended for
embankment stability. As part of the installation, piezometers were installed upgradient and down
gradient of the cutoff wall. Post construction piezometric levels were shown to increase upgradient of the
cutoff wall and decrease downgradient of the cutoff wall. Water levels in these piezometers, along with
the A-series piezometers, were monitored over several years from 1990 to 1994, and 2000 to 2017.

In 2009, eight piezometers (P-0901S, P-0901D, P-0902, P-0904, P-0906, P-0908S, P-0908D, and P-0909)
and seven monitoring wells (MW-0910, MW-0911, MW-0912, MW-0913S, MW-0913D, MW-0914, and
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MW-0915) were installed in the vicinity of Pond 1. The boring and well construction logs for piezometers
and monitoring wells installed in 2009, along with selected borings performed before that date, are
provided in Appendix A. The piezometers were screened generally across the saturated zone in the
unconsolidated materials above bedrock. In the case of the paired piezometers (P-0901S/D and P-
0908S/D), the deeper piezometer was finished with a short (8-ft) screen at or in the residuum at the soil-
bedrock interface. Six of the monitoring wells were screened in shallow bedrock. One shallow well, MW-
0913S, was installed to screen the unconsolidated material just above the bedrock surface. The
monitoring wells were used for internal AEP informational purposes and initial groundwater quality
monitoring prior to closure.

Most of the piezometers and monitoring wells installed in 2009, along with the previously installed
piezometers, were abandoned as part of the Pond 1 closure in 2017. The following twelve were retained
for piezometric monitoring as part of the long-term groundwater monitoring network: A-2R, A-3, P-5R, P-
6R, P-0901S, P-0902, P-0904, P-0906, P-0908S, P-0909, MW-0913S and MW-0914. The logs for these
piezometers are provided in Appendix Al. The logs for other historical piezometers and borings
consulted in developing the conceptual site model for Pond 1 are provided in Appendices A2 and A3,
respectively.

4.2 Groundwater Occurrence and Hydrostratigraphic Units

Hydrostratigraphic units are distinct manmade or geologic units with capacity to store and transmit
subsurface water. The principal stratigraphic hydrostratigraphic units identified in the vicinity of Pond 1
include the unconsolidated (overburden) materials described above in in Section 3.4.2, and the underlying
bedrock described in Section 3.5.

Pond 1 was constructed on a riverbank terrace adjacent to Dumps Creek, just above its confluence with
the Clinch River. The original ground surface appears to have been relatively flat, sloping up from a low
point near the confluence with an elevation of about 1,505 feet, gently across the terrace and then steeply
to highlands on the north and west. A relatively wide valley enters from the west, while shorter, steep and
narrow valleys enter from the highlands on the north. The underlying bedrock surface would be expected
to have a similar slope. Based on the monitoring well borings completed in 2017, the top of bedrock
ranges in elevation from approximately 1,485 to 1,491 feet along Dumps Creek, and the bedrock surface
was encountered at similar elevations in historical borings through the CCR. At the closest upgradient
well locations outside the pond to the north (MW-1601 and MW-1602), the top of bedrock was
encountered almost 100 feet higher, at elevations of 1,574 and 1,583 feet, respectively, and even higher at
the well locations to the west (MW-1608, MW-1609, and MW-1611). These bedrock elevations reflect the
very steep relief of the highlands adjacent to Pond 1 on the north and west.

Above the bedrock surface, natural soil overburden materials including residuum and alluvium are
relatively thin, ranging in thickness from less than 5 feet in upland areas to 10-15 feet in valleys. Because
these materials are thin, locally discontinuous, and inconsistently saturated, they are not distinguishable
from the overlying manmade materials. Therefore, they do not represent a significant hydrostratigraphic
unit that can be monitored as a separate unit from the manmade materials in the overburden. By contrast
to the natural soils, the overlying manmade materials, and specifically the CCR contained within the Pond
1 embankment, have significant saturated thickness (on the order of 40 feet). Water in the saturated
section of the CCR (and the thin underlying layer of natural soils) flows primarily toward the adjacent
streams as seepage at the toe of the embankment. The water that discharges above an elevation of
approximately 1510 feet is collected by the embankment toe drain system for transfer into the plant’s
onsite industrial wastewater treatment system. Potential secondary pathways for migration of the
underground water that collects in the CCR of Pond 1 would be laterally below the level of the toe drain
system into the surface streams, and/or downward into shallow bedrock.
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Bedrock is typically most permeable near the contact with the overlying unconsolidated materials, where
both primary porosity and secondary openings (from fracturing, including stress relief fracturing as well as
fracturing associated with faulting, and solutioning) have been enlarged from the effects of weathering
and subsurface water circulation. Therefore, in steep terrains with thin soil cover, shallow bedrock is
generally the predominant groundwater flow zone. Groundwater flow in these terrains generally follows
the topographic gradient, although locally flow is highly influenced by patterns of openings (faults,
fractures, and solution openings) in the rock. Groundwater flowing through bedrock discharges to
perennial streams, with the depth of circulation between recharge and discharge zones being dependent
on the degree of topographic relief as well as the permeability of the rock.

Based on the flow conditions described above, two hydrostratigraphic units can be identified in the
vicinity of Pond 1:

1. The overburden flow zone, consisting of manmade fill (CCR and embankment material), and thin,
discontinuous natural soils consisting of alluvium and residuum. The majority of the discharge
from this zone is collected by the toe drain system at the foot of the embankment, and water
underflowing the toe drain (if any) would be expected to discharge as seepage into the adjacent
surface streams. Although this zone contains and transmits subsurface water, it is not considered
an aquifer, because it has limited extent and is made up of a significant portion of water material.

2. The bedrock flow zone, consisting of the shallow bedrock that occurs near the surface, just below
the soil-bedrock interface. This zone is considered the uppermost aquifer in the area.
Groundwater flow in this zone would be expected to circulate laterally, or downward and then
upward, into adjacent surface streams, following localized pathways associated with openings in
the rock.

4.3 Groundwater Flow Zone Characteristics

The upper unconsolidated (overburden) zone consists of relatively heterogeneous surficial materials,
including CCR (both bottom and fly ash), embankment materials (including regraded natural soils, shale
fragments and some CCR), and a thin layer of natural alluvial and residual soils at the base. The
permeability of this zone has been studied as part of the geotechnical analyses performed to evaluate the
stability of the closed pond. In the Amec (2014) geotechnical model of the pond, K values ranging from
2.0 x 10%to 0.8 ft/hr (0.00005 to 19 ft/day) were assigned to the various overburden materials mapped in
the embankment and underlying natural soils. In four samples collected from the CCR at depths of 16.5
to 40 feet in 2013, permeability testing yielded results for hydraulic conductivity of 5.0 x 10~ to 1.1 x 103
cm/sec, with an average of 3.94 x 10 cm/sec (1.1 ft/day). According to the Amec (2014) report, AEP
(2010) used a value for K of 0.069 ft/hr (1.7 ft/day) for the CCR in Pond 1.

Yield and slug tests were performed on the seven monitoring wells installed in 2009, including six finished
in shallow bedrock, and one just above the soil-bedrock interface (MW-0913S). The values of hydraulic
conductivity calculated from slug tests in the 2009 wells ranged from 4.5 x 10> cm/sec to 4.9 x 10
cm/sec (0.13 to 1.4 ft/day). Well yields resulting in minimal drawdown (less than 0.1 ft) were determined
for low-flow sampling purposes and were found to range from 0.045 to 4.0 liters per minute (L/min),
equivalent to a range of 0.01 to 1 GPM.

The flow zone characteristics of the shallow bedrock zone (including hydraulic conductivity, storativity,
and well yield) are influenced by rock type and localized openings in the rock and are therefore typically
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also very heterogeneous in their distribution. Due to the relatively high degree of fracturing in the region,
the hydraulic conductivity of the rock types found in the Valley and Ridge province would be expected to
be higher on average than for the same rock types in less structurally stressed areas.

Hollyday and Hileman (1996, USGS Professional Paper 1422C) classified the rock types of the Valley and
Ridge physiographic province into five hydrogeologic terranes. In their classification, the Maccrady and
Price Formations, the Chattanooga Shale, and the Rome Formation are all classified as siliclastic rock. The
siliclastic rock type includes rock units that are predominantly shale with little or no carbonate content,
and siltstone, sandstone and conglomerate that consist of clay minerals, quartz grains or siliceous rock
fragments. The Rome Formation is presumably included due to its high content of clastic rock layers
interbedded with dolomite and argillaceous limestone, although in the area of the CRP Pond 1 site, it has
been found to contain a significant portion of limestone (based on the 2017 and earlier borings).

In order to evaluate and compare the relative water-yielding properties of each terrane the Valley and
Ridge province, Hollyday and Hileman (1996) performed statistical analyses on the available data for the
specific capacity of supply wells throughout the region. The specific capacity of a well is the yield in
gallons per minute (GPM) per foot of drawdown and is proportional to the transmissivity (hydraulic
conductivity times saturated thickness) of the formation supplying the well. It should be noted that
supply wells are typically completed in areas that offer the most favourable conditions for water yield
within an available region. Compared to the other four hydrogeologic terranes in the province (alluvium,
dolomite, limestone, and argillaceous carbonate rock), siliclastic rock is on the low end of the range of
specific capacities, with the most productive wells in the terrane having an interquartile range of specific
capacities from 70 to 280 GPM/ft. The corresponding generalized interquartile range of transmissivity
values is 130 to 1,300 feet squared per day (ft?/day), based on additional analysis reported by Swain and
others (2004, USGS Professional Paper 1422A).

More generally, Freeze and Cherry (1979) reported the following ranges of hydraulic conductivity for the
three major rock types encountered in the area of the site:

e Shale: 10™ to 107 cm/sec (3x10°® to 3x10* ft/day).
e Sandstone, limestone and dolomite: 10 to 10* cm/sec (3x107° to 0.3 ft/day).

4.4 Long-Term Groundwater Monitoring System (Completed 2017)

The long-term post-closure groundwater monitoring system for Pond 1, completed during closure of the
pond in 2017, consists of the following three elements:

e 12 groundwater monitoring wells (MW-1601 through MW-1612), installed in shallow bedrock to
collect piezometric (water level) data and water quality samples from the uppermost aquifer.

e 12 conventional piezometers, to collect piezometric data only, consisting of legacy monitoring
wells and piezometers installed during pond operation and maintained during closure.

e 8 vibrating wire piezometers equipped with dataloggers, to collect piezometric data in the
covered CCR.

Each element of the groundwater monitoring system is described in more detail below.

Twelve wells were installed in 2017 as the principal component of the long-term post-closure
groundwater monitoring network for Pond 1. The drilling, construction and development of the 2017
monitoring wells are fully documented in the Monitoring Well Installation Report (Wood, 2019) included
Appendix B. Table 3 below is a summary showing the dates installed and some basic dimensions.
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Figure 9 is a diagram illustrating the bedrock formations penetrated at each location and the relative
position of the monitoring well screens. The locations of the wells are shown on Figure 10.

Table 3. Monitoring Well Construction Summary

Top of Ground Depth to Depth to
Monitoring Date Casing Surface Top of Bottom of | Length of
Well Installed Elevation Elevation Bedrock Well Screen

(ft NAVDS88) (ft NAVD88) (ft bgs) (ft bgs) ()
MW-1601 7/10/2017 1,577.54 1574.41 0.7 100.5 10
MW-1602 6/29/2017 1,586.59 1584.09 0.9 92.6 10
MW-1603 6/26/2017 1,517.67 1515.35 240 46.5 10
MW-1604 6/23/2017 1,519.65 1517.15 31.8 55.5 10
MW-1605 6/14/2017 1,518.62 1516.00 30.0 474 10
MW-1606 6/13/2017 1,52291 1520.46 34.1 50.8 10
MW-1607 6/14/2017 1,530.01 1527.43 39.1 58.0 10
MW-1608 7/13/2017 1,611.24 1608.53 145 147.5 10
MW-1609 7/31/2017 1,728.97 172531 45 1445 10
MW-1610 8/15/2017 1,520.12 1517.59 293 49.5 10
MW-1611 8/9/2017 1,656.62 1653.86 26.0 224.2 10
MW-1612 11/18/2017 1,521.00 1518.10 335 62.0 10

All of the wells are constructed of 2-inch inner diameter flush-threaded PVC, with 10 feet of screen. The
screens are set in bedrock and sand-packed, with the annulus above the sand pack being sealed to the
ground surface. The wells are finished at the surface with a concrete pad and a steel protective casing.

The monitoring wells in the long-term network were located to yield representative samples of the
dominant rock types, on both sides of, and across, the Dumps Creek fault. The seven downgradient wells
are located at the CCR waste boundary, along the pond embankment. These wells were placed so that
the surface pad and casing would be above the Clinch River 100-year flood level of 1,515 feet. Bedrock in
the downgradient wells was encountered at 25 to 40 feet below ground surface, and the top of the screen
in these wells is 6 to 18 feet below the top of bedrock. The downgradient wells include four wells finished
in shale (MW-1603, MW-1604, MW-1612 and MW-1605), one well screened across the apparent fault
zone (MW-1610), and two wells finished in limestone above the fault (MW-1606 and MW-1607). The
screened intervals in most of these wells are set at or close to elevations 1,470 to 1,480 feet, below the
river normal pool level of 1,494 feet.

The five upgradient/background wells are located north and west of the pond, with ground surface
elevations 40 to 100 feet higher than the downgradient well locations, and with bedrock close to the
surface. The screens in these wells were set deeper into bedrock, in order to intersect similar elevations in
bedrock as the downgradient wells. The three upgradient/background wells on the north and northwest
(MW-1601, MW-1602 and MW-1608) were installed in shale, with screens installed in vertical positions
close to the screened intervals of the downgradient wells. One well on the far west (MW-1609) was
intended to be screened across the fault, but shale was not encountered down to an elevation of 1475
feet; therefore, the screen was installed in limestone, in a position where sufficient apparent water yield
was present, but significantly higher than the downgradient wells. Well MW-1611 was advanced to the
deepest elevation (1,410 feet) and appeared to penetrate a complex fault zone associated with the Dumps
Creek fault; the screen in this well was finished across a limestone-shale interface at an elevation lower
than the screens in the downgradient wells.
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Eight sampling events were conducted between October 2017 and December 2018 to collect samples
from the new monitoring wells (note: MW-1612 was not installed in time for the first event and was
therefore only sampled in the last seven events). The wells were sampled using dedicated pumps and
low-flow sampling methods, to purge the wells until field geochemical parameters stabilized, prior to
sample collection. The average pumping rate during purging was just under 0.3 L/min.

The following table (Table 4) summarizes the average turbidity and hydraulic performance parameters for
each of the monitoring wells, based on averages over five events (the data for Events 3, 4 and 6 were not
available at the time of report preparation).

Table 4. Monitoring Well Performance Summary

Monitoring Purge Draw- Specific

Well Turbidity | Volume Rate down Capacity

(GPM/ft) (ft) (GPM/ft)
MW-1601 1.72 8.2 29 0.28 0.075 16.33 0.0049
MW-1602 3.62 7.2 26 0.28 0.074 9.13 0.0089
MW-1603 0.50 6.9 25 0.28 0.073 1.15 0.0649
MW-1604 1.07 6.3 23 0.27 0.071 7.08 0.0112
MW-1605 1.50 6.3 22 0.28 0.074 13.49 0.0057
MW-1606 1.44 6.0 22 0.28 0.073 0.35 0.6578
MW-1607 1.07 6.3 22 0.28 0.075 17.27 0.0051
MW-1608 18.85 6.9 27 0.26 0.069 11.21 0.0065
MW-1609 0.57 6.6 23 0.28 0.075 0.15 0.5896
MW-1610 1.97 84 29 0.28 0.075 18.91 0.0040
MW-1611 3.17 83 36 0.24 0.063 13.95 0.0047
MW-1612 6.59 8.1 28 0.29 0.077 3.79 0.0204

Purge rates prior to sampling averaged just under 0.3 GPM, using dedicated pumps. In general, the
turbidity of the purged water was low in all wells, with final turbidity less than 5 nephelometric turbidity
units (NTU) in most wells in most events. The turbidity in MW-1608 was slightly high in the first events
(27 to 28 NTU) but dropped to less than 10 NTU in the last event. In MW-1612, the turbidity was 25 NTU
the first time it was sampled but dropped to below 1 NTU in subsequent events.

The calculated specific capacities for each well are provided in Table 4. For a constant pumping rate,
specific capacities decrease as drawdowns increase. It should be noted that specific capacities in small
diameter wells pumped at low rates are not directly comparable to supply well specific capacities as
discussed above in Section 4.4.2, but they are useful to evaluate the relative hydraulic performance of
monitoring wells. Overall, the yields of the monitoring wells are low, with specific capacities in all
monitoring wells less than 1 GPM/ft. Three wells (MW-1603, MW-1606, and MW-1609) had relatively low
drawdowns (less than 2 feet), and specific capacities ranging from 0.06 to 0.6 GPM/ft. Three wells (MW-
1602, MW-1604, and MW-1612) had somewhat higher drawdowns (3.8 to 9.1 feet), and specific capacities
ranging from 0.009 to 0.02 GPM/ft. The remaining six wells (MW-1601, MW-1605, MW-1607, MW-1608,
MW-1610, MW-1611) had relatively high drawdowns (11.2 to 18.9 feet) and low specific capacities (less
than 0.0065 GPM/ft). In these six wells, the volume purged was approximately the same as the volume in
storage within the drawdown interval, indicating very little inflow to the well from the surrounding
formation during purging. In formations with such low yield, the representativeness of samples relies on
long-term geochemical equilibration between the formation and the well, and low-purge or no-purge
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methods are often most appropriate for sample collection, to minimize agitation of the water stored in
the well.

Five of the six wells with the lowest yields are the wells located closest to the fault, including two wells
screened across the fault (MW-1610 and MW-1611), and three wells screened in shale (MW-1608, MW-
1605) and limestone (MW-1607). This suggests that the fault zone may act more as a hydraulic barrier
than a conduit in this stretch of the Dumps Fault. The sixth well with low yield (MW-1601) is set relatively
deep (90 feet) into the Chattanooga Shale, as is MW-1608, and the permeability of this formation would
be expected to decrease significantly with depth from the surface. The three wells with medium specific
capacities (MW-1602, MW-1604 and MW-1612) are finished in shallow to deep shale, and of the three
wells with the highest specific capacities, one is finished in shale at a relatively shallow depth (MW-1603),
and two in limestone (MW-1606 and MW-1609).

Overall, the yield from wells in the bedrock formations underlying Pond 1 is low. This is consistent with
the relatively low values of hydraulic conductivity that would be expected in these formations, and
therefore the rate of groundwater circulation through shallow bedrock is expected to be low.

Conventional Piezometers

Of the monitoring wells and piezometers installed during pond operation, 12 were retained as post-
closure piezometers, to monitor water levels only. Table 5 below summarizes some basic dimensions for
the piezometers, and the available well construction and boring logs are provided in Appendix Al.

Table 5. Piezometer Construction Summary

Top of Ground Depth to Depth to
Piezometer Date Casing Surface Top of Bottom of | Length of
Installed Elevation Elevation Bedrock Well Screen
(ft NAVD88) (ft NAVDS8) (ft bgs) (ft bgs) (ft)
A-2R 9/11/1992 1575.1* 1567.8 Not specified 57.8 57.8
A-3 9/1/1985 1535.04 1532.9 Not specified 20.0 20.0
P-5R 9/15/1992 1519.66 1569.71 Not specified 594 43.2
P-6R 1/10/1998 1517.53 1515.0 Not specified 238 238
P-0901S 9/2/2009 1564.7* 1569.7 78.9 66.5 66.5
P-0902 9/14/2009 1517.86 1514.8 24.0 24.0 24.0
P-0904 9/17/2009 1572.98 1569.1 78.8 78.8 78.8
P-0906 9/3/2009 1521.99 1518.2 30.0 30.0 30.0
P-0908S 9/10/2009 1575.3* 1567.6 84.6 69.0 69.0
P-0909 9/11/2009 1522.94 15194 33.8 33.8 33.8
MW-0913S 9/24/2009 1520.87 15183 28.0 27.9 27.9
MW-0914 9/24/2009 1571.94 1567.8 Not specified 129.0 129.0

Vibrating Wire Piezometers

Eight vibrating wire piezometers (VWPs) were installed in the CCR within Pond 1 in summer-fall 2017, to
monitor water levels in the saturated CCR. The VWPs were installed along three lines, one through Pond
1A (VWP-1,2,3), and two through Pond 1B (VWP-4,5,6 and VWP-7,8). The instruments were installed at
depths that would place them close to the bottom of the CCR, based on information from nearby borings.
The final filter elevations are listed below in Table 6.
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Table 6. Vibrating Wire Piezometer Construction Summary

Vibrating Bottom
) Date .
Wire Installed Elevation
Piezometer (ft NAVDS88)
VWP-1 8/1/2018 1491.1
VWP-2 8/2/2018 1498.4
VWP-3 8/2/2018 1506.1
VWP-4 10/4/2018 1503.8
VWP-5 10/4/2018 1501.9
VWP-6 10/3/2018 1503.1
VWP-7 10/5/2018 1505.1
VWP-8 10/5/2018 1498.4

After completion and during subsequent testing, it was determined that the instruments or cables
installed in Pond 1A (VWP-1,2,3) were damaged, and representative data could not be obtained from
those VWPs. Therefore, only the data from the VWPs installed in Pond 1B (VWP-4 through VWP-8) are
included and discussed in this report.

4.5 Current Potentiometric Conditions

Water level conditions (also known as potentiometric or piezometric conditions) are monitored in both of
the flow zones identified for Pond 1, using the three elements of the long-term monitoring system:

e The upper (overburden) zone, consisting of overburden manmade materials (including the CCR
and the embankment) over a thin layer of natural alluvial and residual soils, is monitored through
a combination of the VWPs (VWP-4 through VWP-8) and selected conventional piezometers (A-
2R, A3, P-5R, P-6R, P-0901S, P-0902, P-0904, P-0906, P-0908S, P-0909, and MW-0913S).

e The lower (shallow bedrock) zone, which represents the uppermost aquifer for this site, is
monitored with conventional piezometers (MW-0914) and the 12 monitoring wells installed in
2017 (MW-1601 through MW-1612).

Appendix C includes tables of potentiometric data and hydrographs (showing water level elevations
over time) for the wells/piezometers in each element of the potentiometric monitoring system.
Figures 11 and 12 are potentiometric surface contour maps for the overburden and bedrock zones,
respectively, based on data collected in December 2018.

A comparison of the hydrograph for the piezometers (for the period from 2016 through 2018) to a
hydrograph provided by AEP for the period from late 2012 through most of 2017 (both in Appendix
C), indicates that the water level in the CCR of Pond 1 dropped 5 to 10 feet when surface dewatering
occurred in late 2015 and 2016, and has remained relatively stable through 2017 and 2018, with only
minor seasonal fluctuations. A review of the hydrographs in Appendix C for all elements of the
monitoring system (VWPs, conventional piezometers and monitoring wells) indicates that
potentiometric conditions in both zones were relatively stable throughout the baseline monitoring
period, and the contour maps in Figures 11 and 12 can be considered representative for the entire
baseline period (October 2017 to December 2018). Further discussion is provided below for the two
hydrostratigraphic zones.

In the overburden zone, the VWP data indicate that after the initial dewatering and covering, water
levels in the CCR have remained relatively stable. The data, collected daily, indicate that there are
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short-term fluctuations (less than one foot over a few days) and longer-term fluctuations (on the
order of 1 to 4 feet over a few weeks). The short-term fluctuations most likely correspond to a
combination of barometric changes and short precipitation events, and the longer-term fluctuations
represent seasonal changes in the water in storage in the CCR, in response to changes in recharge.
Overall, the data show that water level in the CCR are generally above 1,550 feet on the north-
northwest of the pond, and decrease outward to the south, southeast and northeast.

Piezometers installed in the overburden close to the inner edge of the embankment yield data that
are consistent with the VWPs, indicating the water level close to the edge of the outer edge of CCR is
close to an elevation of 1,540 feet, and then drops steeply under the embankment down to the level
of the toe drain collection system, just below an elevation of 1,510 feet. On the east-northeastern end
of the Pond, where the CCR is thinnest, the gradient is less steep than under the rest of the
embankment. The overall flow direction is to the southeast, and t the south under the south-
southwest embankment.

In the shallow bedrock zone that underlies the overburden, the hydraulic gradient is steep in upland
areas to the north and west and is more gentle under the terrace where Pond 1 is located. As in the
overburden, the overall flow direction is to the southeast, toward Dumps Creek and its confluence
with the Clinch River. Groundwater levels in the bedrock drop fairly evenly from an elevation of
about 1,550 feet on the upgradient edge of the pond, to below 1,500 feet along Dumps Creek. Water
levels in shallow bedrock appear to be uniformly lower beneath Pond 1 than water levels in the
overburden.

Water level data from two bedrock wells were excluded from the potentiometric interpretation for
shallow bedrock in Figure 12:

e The hydrographs for the 2017 monitoring wells show that while the levels in most wells were
stable, the level in MW-1601 (an upgradient well north of Pond 1) continued to rise after
installation through the baseline monitoring period, indicating that the yield in this well is so
low that the water level was not able to recover completely between sampling events.

e The water level in MW-1611 (the deep well screened across the fault, west and sidegradient
of Pond 1) also rose slowly after installation through sampling event 6, and decreased
between events 6 and 8. The highest water level observed in this well has been 1,472.97 feet
in event 6, and that level is lower than the lowest potential discharge zone for the area (the
Clinch River at an elevation of 1,494 to 1,500 feet). These data indicate that the yield in this
well is also very low, and it is not able to yield representative water level data for the shallow
bedrock zone.

5.0 Groundwater Monitoring System Evaluation

The following section reviews the post-closure groundwater monitoring system for Pond 1 in terms of the
requirements of the federal CCR Rule (40 CFR §257).

As defined in the federal CCR Rule (§257.53 Definitions):

e Aquifer means a geologic formation, group of formations, or portion of a formation capable of
yielding usable quantities of groundwater to wells or springs.

e  Groundwater means water below the land surface in a zone of saturation.
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e Uppermost aquifer means 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 ground
surface to which the aquifer rises during the wet season.

The performance standard for groundwater monitoring systems in the CCR Rule (§257.91) states that the
system should consist of a sufficient number of wells, installed at appropriate locations and depths, to
yield groundwater samples from the uppermost aquifer that:

e Accurately represent the quality of background groundwater, and

e Accurately represent the quality of the groundwater passing the waste boundary of the CCR unit
in the uppermost aquifer, and

e Monitor all potential contaminant pathways.

Two hydrostratigraphic zones have been identified at the Pond 1 site:

1. The overburden flow zone, consisting of manmade fill (CCR and embankment material), and thin,
discontinuous natural soils consisting of alluvium and residuum. The majority of the discharge
from this zone is collected by the toe drain system at the foot of the embankment, and water
underflowing the toe drain (if any) would be expected to discharge as seepage into the adjacent
surface streams. Although this zone contains and transmits subsurface water, it is not considered
an aquifer, because it has limited extent and is made up of a significant portion of water material.

2. The bedrock flow zone, consisting of the shallow bedrock that occurs near the surface, just below
the soil-bedrock interface. This zone is considered the uppermost aquifer in the area.
Groundwater flow in this zone would be expected to circulate laterally, or downward and then
upward, into adjacent surface streams, following localized pathways associated with openings in
the rock.

Hydraulic data collected during sampling have shown that well yield in the shallow bedrock flow zone is
variable, but overall low and insufficient for water supply (by comparison to water supply studies
performed elsewhere in the Valley and Ridge physiographic province). Although the area is traversed by a
fault (the Dumps Fault), this feature does not appear to have significantly affected the permeability of the
bedrock. Permeability in clastic bedrock formations typically decreases with depth, and therefore, no
significant groundwater flow zone is expected to occur at depth.

The long-term groundwater monitoring system consists of three elements:

e Monitoring wells completed in the uppermost aquifer (shallow bedrock), used for water level
monitoring and sample collection;

e Conventional piezometers used for water level monitoring only; and
e Vibrating wire piezometers (VWPs) completed at the base of the CCR.

Water levels in the overburden zone are monitored using a combination of VWPs in the CCR and
conventional piezometers (located close to or along the embankment), for comparison to water levels in
the uppermost aquifer (shallow bedrock). Water levels in the shallow bedrock are monitored using the
monitoring wells installed in 2017, and one piezometer (a former monitoring well, MW-0914). Based on
data collected in these systems, the gradient is downward from the overburden to the groundwater flow

Project # 7362172422 | 15 April 2019 Page 23 of 58

® @ Wood Project No. 7362172422



Pond 1 Groundwater Monitoring Network Evaluation Report
American Electric Power Service Corporation

zone. However, the rate of downward flow would be expected to be limited by the low permeability of
the bedrock. The largest portion of subsurface water discharge from the overburden is expected to be
into the embankment toe drain system, where it is collected for treatment at the plant’s industrial WWTP.

The construction, topographic siting and geologic setting of the monitoring wells installed in 2017 are
depicted diagrammatically in Figure 9. The network consists of seven downgradient wells and five
upgradient and/or background wells. The downgradient wells are arrayed along the embankment to the
east, southeast and south of the CCR, and screened in bedrock just below the level of the Clinch River.
The upgradient/background wells are located in upgradient and sidegradient areas to the north and west
of the CCR in Pond 1. Both sets include wells screened on both sides of the Dumps Fault, and within the
two dominant rock types, shale and limestone. Therefore, the groundwater monitoring system can be
considered to representatively monitor the water quality at the Pond 1 site in the uppermost aquifer,
including both background and downgradient groundwater quality.

The vertical screening levels of the monitoring wells installed in 2017 are depicted diagrammatically in
Figure 9. All of the screens in the seven downgradient wells (MW-1603, MW-1604, MW-1605, MW-1606,
MW-1607, and MW-1612) are installed at similar elevations in shallow bedrock, just below the river of the
Clinch River. To the north of the Pond, the screens in three background wells installed in shale (MW-1601,
MW-1602, and MW-1608) are set at similar levels. The two wells on the west were installed in an attempt
to locate Dumps Fault, and sample groundwater above and across the fault. Although the boring for
MW-1609 did not encounter the fault, a water yielding zone in limestone was encountered and targeted
in screening the well, at a level about 110 feet higher than the downgradient wells. In the boring for MW-
1611, a complex fault zone was encountered, and the well was screened across the limestone-shale
interface at an elevation about 40 feet below the downgradient wells. The wells can therefore be
considered to adequately monitor the range of expected geochemical conditions, while focusing on the
shallow bedrock zone that is just below the level of the Clinch River.

In summary, the groundwater monitoring system installed for long-term monitoring at Pond is
appropriate and consistent with the requirements of the CCR Rule. Specifically:

e The upper (overburden) zone is hydraulically monitored with piezometers, in order to evaluate the
hydraulic connection between this zone and the uppermost aquifer.

e Monitoring wells for groundwater sampling are installed in the uppermost aquifer.

e The monitoring wells are hydraulically positioned to represent background and downgradient
water quality conditions.

e The monitoring wells (including both downgradient and background wells) are distributed across
the dominant geologies affecting groundwater geochemistry.

Overall, the yield of the uppermost aquifer is low, and six of the wells have yield that may be too low to
support traditional low-flow sampling. The six wells with low yield include three background wells (MW-
1601, MW-1608, and MW-1611) and three downgradient wells (MW-1605, MW-1607, and MW-1610). All
six might benefit from no-purge or low-purge methods, instead of traditional low-flow sampling, in order
to produce representative samples.
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Service Layer Credits: Sources: Esri, HERE, Garmin, Intermap,
increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN,
GeoBase, IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI,
Esri China (Hong Kong), swisstopo, © OpenStreetMap
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2016 aerial imagery obtained from Esri, USDA Farm Service

Agency
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2007 aerial imagery obtained from the USGS National Map
Online Viewer and Download Platform

* During the installation of proposed wells, two wells (1 shallow,
1 deep) will be installed at the same location
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Recent drone footage provided by AEP overlaid on 2016 aerial
imagery obtained from Esri, USDA Farm Service Agency
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Recent drone footage provided by AEP overlaid on 2016 aerial
imagery obtained from Esri, USDA Farm Service Agency
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Obtained from the USADA NRCS Web Soil Survey (2019)

Map Label |Descript Map Label [Descript
18 Dumps, mine-Urban land complex 4D Berks-Poplimento complex, 15 to 35 percent slopes
14D Carbo-Rock outcrop complex, 8 to 25 percent slopes, eroded 54F Udorthents-Urban land complex, 0to 80 percent slopes
14E Carbo-Rock outcrop complex, 25 to 65 percent slopes, eroded 5D Berks-Weikert channery silt loams, 15 to 35 percent slopes
15D Carbo-Rock outcrop complex, karst, 8 to 35 percent slopes, eroded 5E Berks-Weikert channery silt loams, 35 to 55 percent slopes
1E Berks-Chiswell complex, 35 to 55 percent slopes SF Berks-Weikert channery silt loams, 55 to 70 percent slopes
1F Berks-Chiswell complex, 55 to 80 percent slopes 61B Wyrick-Marbie silt loams, 3 to 8 percent slopes
27A Grigsby sandy loam, 0to 3 percent slopes, occasionally flooded 6E Berks-Westmoreland complex, 35 to 55 percent slopes
36A Lobdell-Orrville complex, 0to 3 percent slopes, occasionally flooded 6F Berks-Westmoreland complex, 55 to 70 percent slopes
3D Berks-Groseclose complex, 15 to 35 percent slopes W Water
6E e]Bo
36A 5E
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-MDc = Chattanooga Shale
-Cr = Rome Formation

Recent drone footage provided by AEP overlaid on 2016 aerial imagery
obtained from Esri, USDA Farm Service Agency
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-MDc = Chattanooga Shale
-Cr = Rome Formation

Recent drone footage provided by AEP overlaid on 2016 aerial imagery
obtained from Esri, USDA Farm Service Agency
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Recent drone footage provided by AEP overlaid on 2016 aerial imagery
obtained from Esri, USDA Farm Service Agency

-MDc = Chattanooga Shale

-Cr = Rome Formation
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Appendix A
istorical Boring and Well Construction Logs




Appendix Al
Existing Piezometers (Currently In-Place)




JOB NUMBER

COMPANY _ APPALACHIAN POWER COMPANY

PROJECT _CLINCH RIVER PLANT ASH PONDS

COORDINATES N 10,931.2 E 11,488.9

SYSTEM

GROUND ELEVATION 1567.79 FT.

GROUT SEAL: VOLCLAY

BENTONITE SEAL:

SCREEN: dia., 6 43.8

GRAVEL PACK:

RISER PIFE: 1.0, dia.,

GEOMCNST CR_ASH_PONDS.GPJ) AEP.GDT 52317

SPACERS, DEPTH:

'AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

WELL NoA-2R

]

——  TOP RISER: 1569.54 FT.

\

i

_

A\

Y .

T E T T i i

—— TOP BENTONITE SEAL: 15657.79 FT.

—  TOP GRAVEL PACK: 1555.79 FT.

——  TOP SCREEN: 155439 FT.

— BOTTOM SCREEN: 1510.58 FT.

— BOTTOMWELL: 1509.99 FT.

—  BOTTOM GRAVEL PACK: 1507.79 FT.

—— BOTTOM BORING: 1507.79 FT.

BORING No. A-2R INSTALLEDS/11/92



AEP CR_ASH_PONDS,GPJ AEP.GDT 5/23/i7

. AMERICAN ELECTRIC POWER SERVICE CORPORATION
AEP CIVIL ENGINEERING LABORATORY

LOG OF BORING
JOB NUMBER
COMPANY _APPALACHIAN POWER COMPANY BORING NO. A-2R DATE 5/23M7  SHEET_1_oF _ 1
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/11/92 BORING FINISH _9/11/92
COORDINATES _ N 10,931.2 E 11,488.9 PIEZOMETER TYPE_SS ~ WELLTYPE
GROUND ELEVATION_1567.8 SYSTEM HGT. RISER ABOVE GRCUND _1.75 piaA 1.0
Water Level & I, 221 \d T DEPTH TO TOP OF WELL SCREEN__13.4 BOTTOM 57,2
TIME WELL DEVELOPMENT BACKFILL _SAND
DATE 91592 ‘ FIELD PARTY _TJH-TLS RIG _CME-75
we| w | SAMPLE | STANDARD | _>IRAD| pepry |0
Ful 2 DEPTH  |PENETRATION 254! N Tol & SOIL / ROCK - DRILLER'S
Z3| g | INFEET | RESISTANCE oZ8 of g9 2 IDENTIFICATION 2 NOTES
Bz B o | 2 FEET |G
FRCM TO BLOWS /86 o
- NO SAMPLES WERE TAKEN.
] HOLE BAILED PRIOR TO INSTALLATION TO (]
- 56.5 FT. AND RECOVERING. SWL AFTER
5 ] INSTALLATION 51.4
10 TOP OF
i BENTONITE SEAL
] :1100.
15 — -:| TOP OF GRAVEL
] *.| PACK 12.0.
. ::| TOP OF SCREEN
20 — -1 13.4.
25
30
35—
40 :
45 :
50 — =
55 R=R
. 1.2 soTTOM OF
60 — *.t.t)| SCREEN 57.2.
BOTTOM OF
GRAVEL PACK
60.0.
TYPE OF CASING USED
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE PORQUS TIP, SS = OPEN TUBE
X Sxazmnss SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
:m gﬁgmg ADVANCER gjﬁ WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER
AIR HAMMER g"




] ! - . - - ~ #

AEP

CIVIL ENGINEERING LABORATORY

LE 3%

LOG OF BORING
Jos Na
Cowsany _Appalachian Power Bomime No _A-3  Dave__ 9-85 Sweer _ 1 o 1
Paosgey _Clinch River Plant Tyse or Bomime _Piezometer Ris _ CME-75
Locarion oF Boaiwe, Casine varp Size . DmiiLine wup uaeo _
Pond No. 1 Bonins Besuw Bomime ComsLeTin _
WaTIa LEVEIL Grouwo Erevarion 1532.87 REFERARD TO
— Top of Pipe 1535.04 Durw
Oarr Fiewo Panry, Smith-Bumgarner
1" PVC Rizer Pipe
3" PVC .01 inch slots well screen
4'" Steel Protector set in concrete 35;3? g
AN GR A RS
/
it Grout From 1532.87
To 1518.07
Top of Seal 1518.07
Top of Sand 1517.07
Top of Screen 1515.87
{
I
Bottom of Screen 1512.87 I
Bottom of Boring . 1511.87




JOB NUMBER

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

COMPANY _ APPALACHIAN POWER COMPANY

PROJECT _ CLINCH RIVER PLANT ASH PONDS

COORDINATES N 3,522,487.0 E 10,403,787.3

SYSTEM

GROUND ELEVATION 1569.66 FT.

GROUT SEAL:

- BENTONITE SEAL:

SCREEN: dia., ,61.5

i
Hfin
INRTRBINDIN]

1 GRAVEL PACK:

RISER PIPE: , dia.,

/‘\ SPACERS, DEPTH:
Wi

GEQMCNST CR_ASH_PONDS.GPJ AEP.GDT 572317

]

WELL NoP-0901S  BORING No, B-09018  INSTALLEDS/2/09

. —— TOPRISER: 1673.29 FT.

S

.

N .

L A o L e Lt e

——  TOP BENTONITE SEAL: 1569.66 FT.

—  TOP GRAVEL PACK: 1564.66 FT.

——  TOP SCREEN: 1564.66 FT.

—— BOTTOM SCREEN: 1503.16 FT.

- BOTTOMWELL: 1503.16 FT.

—  BOTTCOM GRAVEL PACK: 1503.16 FT.

—— BOTTOM BORING: 1485.76 FT.




AEP CR_ASH_PONDS.GPJ AEP.GDT &/23M7

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
coMPANY _APPALACHIAN POWER COMPANY BCORING NO. B-0901S DATE_§/23/17 SHEET 1 OF 2
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/2/09 BORING FINISH _9/2/09
COORDINATES _ N 3,522,487.0 E 10,403,787.3 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION_1569.7 SYSTEM HGT. RISER ABOVE GROUND 0 DIA
Water Level | v T DEPTH TO TOP OF WELL SCREEN_ 5.0 _BOTTOM _66.5
TIME WELL DEVELOPMENT BACKFILL _SAND
DATE FIELD PARTY _MACTEC/Tri-State RIc CME-75
vl w | SAMPLE STANDARD _,IE RQD| pepTH |0 o
Ul DEPTH | PENETRATION [z N o SOIL /ROCK - DRILLER'S
)
23| Z | 'NFEET | RESISTANCE 0283 o 2l 2 IDENTIFICATION 2 NOTES
Bz 0 =) FEET |G
FROM TO | BLOWS/6" @
1 |ss| 00 | 2.0 5-12-26 2.0 1 FILL: Hard, Red to Brown, CLAY (CL}, with Silt
and Rock Fragments, Moist
TT-TIsM[ stiffto Very Stiff, Brown, Sitty SAND (SM), with
2 |88| 40 6.0 11-9-6 1.1 5 NE Sand and Rock Fragments, Moist
3 [(ss| 80 | 100 13-7-7 1.2 i
10 —
4 |ss| 120 | 140 7-10-8 1.8 |
15 —
5 |8S| 16.0 | 180 7-5:6 1.0 ]
6 [SS| 200 | 220 3-4-5 14 20
7 |8S| 240 | 260 7-4-5 20 l
25 —
8 [SS| 28.0 | 300 6-7-7 1.3 i
30
9 [ss| 320 | 340 456 2.2 IRE
T SM| SPOIL: Firm to Loose, Dark Brownish Gray,
a5 | Silty SAND {SM), with Coal Fragments, Moist
10|85 36.0 | 380 21-5 1.7 " TCH| FILL Very Stiff to Hard, Brown to Gray, Silty
i CLAY (CH), with Rock Fragments, Coal and
B Sand, Wet to Moist
40 — NOTE: 10 Gallons of Water Put in Hole at 58.0'
11158 | 40.0 | 420 8-8-9 2.0 | Below Ground Surface to Clean Augers
Because Steel Kept Getting Stuck in Hole and
TYPE OF CASING USED Continued Next Page
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X Sx5.25 HoA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
m gﬁg::gADW\NCER ‘34: WELL TYPE: OW = QOPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 5" RECORDER
AIR HAMMER 8"




ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09

A Very Hard, Dark Gray, Highly Weathered SHALE (HWR),

.| 26.45'

MACTEC Engineering and Consulting, Inc. BORINGNO..  MW-09135 SHEET 1 OF 1
22010 Commerce Drive PROJECT: AEP Clinch River Monitoring Wells
Abingdon, VA s
LOCATION: Carbo, Virginia
Telephone: 276-676-0426 el gin
Fax: 276-676-0761 PROJECT NO.: 3050-09-0133
LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL
< CONSTRUCTION
DEPTH |Water| S DESCRIPTION DETAIL
FEET 5 ELE\(/fA‘)I'ION
(bgs) .
Augered Probe to 20.0'. 2-INCH DIAMETER
J WELL B
b 6-INCH DIAMETER - .
i BOREHOLE _
5 Cement Grout (0’ - 10.5) [~ 1515
10— Top of Bentonite Sealat [~ 1510
E E 10.5' —
7 » | Top of Filter Pack at 14.1" |-
15— ! —1505
4 - | Top of Screen at 16.45' |~
- .} (10" of Screen) -
20__ | I | Stiff, Strong Brown, Sandy SILT (ML), Trace of Clay, Wet. - —1500
’ = -+1if:] Firm to Loose, Strong Brown, Silty SAND (SM), with Black Sand (14.1'- 28.9)
4 1.1 Organics, Wet. _
25— | _ —1495
A i\\\ | Bottom of Screen at -

Moist.

Auger Refusal at 28.0' Below Ground Surface (BGS) on
-9/24/2009.

+| Bottom of Well Cap at
-h\N27.9

‘Bottom of Borehole at
28.9'

DRILLING CONTRACTOR  Tri-State Drilling

DRILLING METHOD

DRILLING EQUIPMENT

DATE DRILLED

REMARKS:
3.25" HSA, NQ Coring

CME 550X

9/24/2009




THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

D SOIL CLASSIFICATION L | e | SAMPLES PLOH  NM(K)  LLOW)

E : MARKS E L I N-COUNT <o < ]

P AND RE G E p T A FINES (%)

T E v = .

H SEE KEY SHEET FOR EXPLANATION OF - N ]]\51 Pl 5% @ SPT (bpf)

() SYMBOLS AND ABBREVIATIONS USED BELOW. D ) T |E| 2&&

) 1520 10 20 30 40 50 60 70 80 90 100
Augered Probe to 20.0".

- 5 — - 1515 — 5
— 10 — — 1510 - AU-1 10
— 15 — — 1505 — 15
— 20 Stiff, Strong Brown, Sandy SILT (ML), Trace of Clay, Wet. 1500 7 20
- s . - - S8-1 -

gL A L 4 4

g

=t . - 4 ss2 .

8 J

of Firm to Loose, Strong Brown, Silty SAND (SM), with

B 25 — Black Organics, Wet. SS-3 25

= ) ~—

OL N [~ N

§ Very Hard, Dark Gray, Highly Weathered SHALE (HWRY), SS-4 5.17-5 .

=[ 7 Moist. - -17-55 - ,

Y . =72)

5L N L J

) Auger Refusal at 28.0' Below Ground Surface (BGS) on

ar - 9/24/2009. L - - -

172

23— 30 — — 1490 — 30

m

=l 4 L 4 L i

&)

ZF A - . - .

o4

oL 4 L. - L -

=

z| i L i L i

=

o 35 — — 1485 — 35

o .

=L N L 4 = -

=4

url W - - 4 L -

Of.

&l N L N L N

-1

&)

% L - L 4 L i

%— 40 —| — 1480 — 40

(@)

oy N L i L i

=

E - - - - I .

3]

. - 4 - .

5 :

45 1475 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling T B AD TN (BT O G
EQUIPMENT: CME 550X : ST BORIN GRECORD L
METHOD: 3.25" HSA, NQ Coring - ~N
EELE DV’;: BORING NO.: MW-0913S
LOGGED BY:  Nick Smith PROJECT: AEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:

' DRILLED: September 24, 2009 :
_ PROJECT NO.: 3050-09-0133 PAGE 1 OF 1)

ZMACTEC




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
coMPANY _APPALACHIAN POWER COMPANY BORING NO. MW-0913SDATE 5/24/17 SHEET _1 O©OF 1
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/24/09 BORING FINISH _9/24/09
COORDINATES N 3,522.045.2 E 10,403,425.4 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION 1518.3 SYSTEM HGT. RISER ABOVE GROUND 2.79 DA 2.0
Water Level, & |/ Ad N4 DEPTH TO TOP OF WELL SCREEN_ 16.480TTOM _26.45
TIME WELL DEVELOPMENT _ YES BACKFILL
DATE FIELD PARTY _MACTEC RIG _CME-550X
weel w SAMPLE STANDARD _,:E RQD| pepTH |0 o
& DEPTH |PENETRATION &Eg N Lol o SOIL / ROCK - DRILLER'S
O
=35| 2 | INFEET | RESISTANCE [528) o ] I [DENTIFICATION S NOTES
wzl v -l FEET |O
FRCM TO BLOWS /6" i
FILL: Crushed Stone from Road
FILL: Firm, Grayish Brown Silty SAND (SM),
CH | \with Rock and Coal Fragments, Moist
Stiff, Reddish to Yellowish Brown, Silty CLAY
5 (CH), with Rock and Coal Fragments, Moist
T NOTE: Because of the Difficulty of Augering,
b Elected to Use SS Sample
CH| Soft, Brown, Silty CLAY (CH), Moist to Wet
10 —

——= ML | ASH: Firm, Gray, Sandy SILT (ML}, with Rock
= and Coal Fragments, Wat

NOTE: No Recovery

Soft, Gray, Sandy SILT (ML), with Rock
Fragments, Wet

Stiff, Strong Brown, Sandy SILT (ML), Trace of
Clay, Wet

HEN Firm to Loose, Strong Brown, Silty SAND (SM),
25 NE with Black Organics, Wet

Very Hard, Dark Gray, Highly Weathered
SHALE (HWR), Moist

Auger Refusal @
28.0' Below Ground

AEP CR_ASH_PONDS.GPJ AEP.GDT 524117

Surface on
09/24/2009
TYPE OF CASING USED
T omansisa e PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
ST SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
AT S — WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 5" .
AIR HAMMER g" RECORDER




BORING NO.:

ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09

MACTEC Engineering and Consulting, Inc. MW-0914 SHEET 1 OF 3
22010 Commerce Drive = PROJECT: AEP Clinch River Monitoring Wells
Abingdon, VA ) ..
Telephone: 276-676-0426 - LOCATION:  Carbo, Virginia
Fax: 276-676-0761 , PROJECT NO.: 3050-09-0133
LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL
< ' : CONSTRUCTION
DEPTH |Water| DESCRIPTION DETAIL
FEET 9 ELEVATION
(i)
(bgs) ZZ7 7
Augered Probe to 110.9'. 2-INCH DIAMETER
1 WELL -
4 6-INCH DIAMETER _
i BOREHOLE _

5 —1565
10 —1560
15— —1555
20— —1550
25 —1545
30— —1540
35~ —1535
40— —1530
45— — 1525

DRILLING CONTRACTOR  Tri-State Drilling REMARKS:
DRILLING METHOD 3.25" HSA, NQ Coring
DRILLING EQUIPMENT  CME 550X

DATE DRILLED

9/16/2009




ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09

MACTEC Engineering and Consuiting, Inc. BORINGNO..  MW-0914 SHEET 2 OF 3

22010 Commerce Drive PROJECT: AEP Clinch River Monitoring Wells

Abingdon, VA ) S

Telephone: 276-676-0426 LOCATION: Carbo, Virginia

Fax: 276-676-0761 PROJECT NO.: 3050-09-0133

LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL
< CONSTRUCTION
DEPTH |Water| < DESCRIPTION DETAIL
FEET 5 ELE\(/f;tA;l'lON
(bgs) '
| Augered Probe to 110.9'. R
] Cement Grout (0' - 108.8") |
55— —1515
60— —1510
85— —1505
70— — 1500
75— — 1495
80— —1490
85— — 1485
90— — 1480
95— — 1475
100 —1470
105 — 1465




MACTEC Engineering and Consulting, Inc. BORINGNO..  MW-0914 SHEET 3 OF 3

22010 Commerce Drive PROJECT: AEP Clinch River Monitoring Wells
Abingdon, VA ...
: LOCATION: bo, Virgini
Telephone: 276-676-0426 Carbo, Virginia
Fax: 276-676-0761 PROJECT NO.: 3050-09-0133
LOGGEDBY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL
_ < CONSTRUCTION
DEPTH [Waterl < DESCRIPTION DETAIL
FEET b ELE\(/fA')I'ION
t.
(bgs)
‘ i Augered Probe to 110.9'.
s} Top of Bentonite Seal at
. . 108.8' -
110~ — 1460
) Soft, Medium Dark Gray, Moderately Close Joint Spacing, B
T Slightly to Moderately Weathered SHALE, Bedding at 75 to B
T 80 Degrees. "
. INCLUSIONS: White Hard Caicite Streaks Along Bedding -
115 -Plane. , — 1455
b Top of Filter Pack at 116' |-
- . ' Top of Screen at 118.45' |~
4 *.| (10" of Screen) -
120 : —1450
A | Sand (116' - 130" -
125— ‘ — 1445
- INCLUSIONS: Deformed Bedding at 125.6'. -
- .| Bottom of Screen at =
B R AP — * | 128.45' -
. e e e e .| Bottom of Weli Capat -
1304 » 129’ — 1440
1 . ' Bottom of Borehole at ~
b ) 130" ‘ -
135 — 1435
Auger Refusal at 110.9' Below Ground Surface (BGS) on
9/16/2009.
Coring Terminated at 135.9' Below Ground Surface (BGS) on
9/16/2009.
Boring Terminated at 135.9' Below Ground Surface (BGS) on

9/16/2009.

ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09




TEMPLATE 1 AEP CLINCH RIVER MONITORING WELLS 0133.GPJ MACTEC.GDT 10/14/09

D SOIL CLASSIFICATION L E SAMPLES PL (%) NM (%) LL (%)

3 MARKS &l F |1 rreont ' ; j

P AND RE G| E | p T A FINES (%)

T E v = .

H SEE KEY SHEET FOR EXPLANATION OF N E] Pl © 3 _—‘g @ SPT (bpf)

) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 2 & &
L 0 1570 10 20 30 40 50 60 70 80 90 100

Augered Probe to 110.9".

= 5 — - 1565 — 5
— 10 — I~ 1560 — 10
— 15 — — 1555 — 15
— 20 — — 1550 — 20
~ 25 — I 1545 — 25
- 30 — I 1540 — 30
— 354 v — 1535 — 35
— 40 — — 1530 — 40
L 2

45 1525 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling
EQUIPMENT: CME 550X i
METHOD: 3.25" HSA, NQ Coring p N
ESLE DL‘;: BORING NO.: MW-0914
LOGGED BY:  Nick Smith PROJECT: AEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:

' DRILLED: September 16, 2009
PROJECT NQ.: 3050-09-0133 PAGE 1 OF 4

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION /
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




D SOIL CLASSIFICATION L E PL{® M (%) LL{®
P AND REMARKS G E 11) A FINES (%)
T E v
H SEE KEY SHEET FOR EXPLANATION OF N E @ SPT (bpf)
() SYMBOLS AND ABBREVIATIONS USED BELOW. D () T
45 1525 10 20 30 40 50 60 70 80 90 100
Augered Probe to 110.9". -
- 50 — ~ 1520 — 50
| 55 — 1515 —
55 5 AU 55
— 60 —| — 1510 — 60
— 65 — — 1505 — 65
%\ oo - - — - -
3
St 4 L 4 L 4
== 70 - — 1500 —| 70
o
ol - L - L 4
51
ml 4 L ] L |
3
E - - - - - -
o
S 75 — — 1495 — 75
S - -4 - = - -
172}
|
=L N - R L i
53]
=
o A L | L 4
=
gl J L A L J
&
El- 80 — — 1490 — 80
oL i L i L 4
s
£~
sl | L i L J
>
= 4 L 4 L 4
jars
(E.) - = L. - - -
oF 85 — — 1485 — 85
Ay
E = - - ~ = e
'u: - - - - - -
=
é - - b - - -l
EL 4 L N L |
el g0 1430
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling
EQUIPMENT: CME 550X
METHOD: 3.25" HSA, NQ Coring P ~N
I;](SDLE DIAS-Z BORING NO.: MW-0914
LOGGED BY:  Nick Smith PROJECT: AFEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
‘DRILLED: September 16, 2009
PROJECT NO.: 3050-09-0133 PAGE 2 OF 4

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




D SOIL CLASSIFICATION L op | SAMPLES | orgn  wMee  LLge
P AND REMARKS G E 1% A FINES (%)
T E \ e .
H SEE KEY SHEET FOR EXPLANATION OF N EI 50 @ SPT (bpf)
() SYMBOLS AND ABBREVIATIONS USED BELOW. D (&) T 2 & & 10 20 30 40 50 60 70 8 90 100
— %0 Augered Probe to 110.9". 1480
— 95 — — 1475 — 95
—~ 100 — — 1470 — 100
— 105 — — 1465 — 105
— 110 — — 1460 — 110
B T Soft, Medium Dark Gray, Moderately Close Joint Spacing, 7 3 7]
L . Slightly to Moderately Weathered SHALE, Bedding at 75 - - L .
to 80 Degrees.
3r =| INCLUSIONS: White Hard Calcite Streaks Along Bedding 7 RC-1 REC=98% [ E
g L | Plane. i RQD=77% L i
o 115 1455 — 115
S |
)8 - - L i
Q
m
o1l N L . L N
Q
=L R J L J
=
% - -t b - - -
@120 — 1450 —| RC-2 REC=95% 120
sl . i RQD=64% | i
A
]
AL i ] L J
S
% L i N L i
gt i - N 1 L ]
;— 125 — 1445 — 125
St " INCLUSIONS: Deformed Bedding at 125.6. R L 4
d - - - - -1
= RC-3 REC=60%
“r . . RQD=50% [ -
QL - - = = .
&
S 130 1440 — | 130
oy
[S3g - - - - -
<
é - - - = -~
s 7 1 RC-4 REC=91% [ .
=l J J RQD=65% | N
m
=l
135 1435 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling P o R PR L e T
EQUIPMENT: CME 550X T BORINGRECORD
METHOD: 3.25" HSA, NQ Coring =
HOLE DiA: BORING NO.: MW-0914 )
LOGGEDBY:  Nick Smith PROJECT: AEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
DRILLED: September 16, 2009

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. ‘SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT-OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

 PROJECT NO.: 3050-09-0133

PAGE 3 OF 4/

ZMACTEC




D SOIL CLASSIFICATION L | E SAMPLES PLOS)  NM@®) L)
5 AND REMARKS El L |2 NCOONT | ® © ®
¥ g {E] b $ A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N 1% Pl 255 @® SPT (bpf)
# SYMBOLS AND ABBREVIATIONS USED BELOW. D () T |[E| 2&& o
135 1435 10 20 30 40 50 60 70 80 90 100
B Auger Refusal at 110.9' Below Ground Surface (BGS) on 3 7 B T
L 4 9/16/2009. L i L N
Coring Terminated at 135.9' Below Ground Surface (BGS) on
- < 9/16/2009. - . " N
L | Boring Terminated at 135.9' Below Ground Surface (BGS) on . i | ,
9/16/2009.
- 140 ~— — 1430 — 140
145 — — 1425 —| 145
150 — — 1420 —| 150
— 155 — — 1415 — 155
% - = - - = -
S J L 4 L N
= 160 — — 1410 —| 160
Q
ok - L 4 L J
2
=] J L R L N
O
it N _ N L i
% - - - - L -
3’— 165 — — 1405 — 165
< be - = - — -
|
=l i
= _ A L i
=
cL ] L N L i
Z
SL i L i i i
(@]
;—170— — 1400 — 170
gL 4
g L i L i
| " i N ]
>
2 4 L 4 L J
ok J L N L N
&
I 1395 175
ML N L J L N
] .
u‘: - — - -{ - -
gL a N L i
=
EL J L i L i
&L 180 1390
0 10 20 30 40 350 60 70 80 90 100
DRILLER: Tri-State Drilling
EQUIPMENT: CME 550X
METHOD: 3.25" HSA, NQ Coring =
E}?LE DIASf BORING NO.: MW-0914
LOGLGED BY:  Nick Smith PROJECT: AEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
DRILLED: September 16, 2009
1 PROJECT NO.: 3050-09-0133 PAGE 4 OF 4

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




JOB NUMBER .
COMPANY _ APPALACHIAN POWER COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

BORING NO. B-0901S DATE 5/23M17

SHEET_2 OF 2

PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/2/09 BORING FINISH _9/2/09
wee| w ! SAMPLE STANDARD _Jzﬁ RQD| peprH o ‘m )
zH @ | DEPTH |PENETRATIONIZFY N SOIL/ROCK = DRILLER'S
o]
Z3| 2| INFEET | RESISTANCE OZ8 of e I IDENTIFICATION = NOTES
0Z| W - FEET |O
FROM TO BLOWS /6" 14
Augers won't Cut.
NOTE: Tube Refusal @ 0.9'
12 [SS| 44.0 | 46.0 7-9-7 1.6
45
13 1SS| 48.0 | 50.0 5-6-12 T
50
14 | SS| 52.0 | 54.0 11-11-11 1.6
55
15 | S8 | 56.0 | 58.0 4-6-7 5
16 | S5 | 60.0 | 82,0 15-11-12 .9 60
17 | SS| 64.0 | 686.0 8-7-9 1.5
65
18 | SS| 66.0 | 88.0 7-4-7 2.0 )
| CH| Stiff, Reddish Brown, Silty CLAY (CH), with
| Large Rock Fragments, Moist
70 CH| Firm, Light Gray to Brown, Silty CLAY (CH),
with Sand, Moist
18|88 | 720 | 740 3-4-5 1.9 Stiff, Brown, Sandy SILT (ML), with Clay, Moist
5“1 /[SM| Very Dense, Gray, Sity SAND (SM), with Rock
20|85 76.0 | 78.0 11-15-50/4 i Fragments, Wet
. Very Hard, Gray, Highly Weathered SHALE
21 |ss| 780 | 79.0 50/6 i (HJ\,YR)a:Vet. ray, gy
1 |RC| 79.0 | 84.0 42 N NOTE: Material Too Hard for a UD Tube. Auger Refusal @
80 , 78.9' Below Ground
| Auger Refusal at 78.9" Below Ground Surface )
on 09/02/2009 Surface an
T - - 09/20/2009
4 Moderately Hard, Gray, Clese Joint Spacing,
Moderately Weathered SHALE
Coring & Boring
Terminated @ 83.9"
Below Ground
Surface on
09/20/2009

AEP CR_ASH_PONDS.GPJ AEP.GDT 5/23/i7




GEOMCNST CR_ASH_PONDS.GP.J AEP.GDT 5/2317

JOB NUMBER

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

COMPANY _ APPALACHIAN POWER COMPANY

PROJECT _CLINCH RIVER PLANT ASH PONDS

COORDINATES N 3,522,383.5 E 10,403,874.4

SYSTEM

GROUND ELEVATION 1514.81 FT.

GROUT SEAL:

BENTONITE SEAL:

11

11

SCREEN: dia.,, 170.0

nfrgu

HH{iE
111

“| GRAVEL PACK:

RISER PIPE: , dia.,

/\/ SPACERS, DEPTH:

]

WELL No.P-0802 BORING No. B-0902 INSTALLED9/14/09

—— TOPRISER: 1517.86 FT.

IR

i

D

i

~——  TOP BENTONITE SEAL: 1514.81 FT.

-—  TOP GRAVEL PACK: 1509.81 FT.

-——  TOP SCREEN: 1507.81 FT.

— BOTTOM SCREEN: 1490.81 FT.

— BOTTOM WELL: 1490.81 FT.

—  BOTTOM GRAVEL PACK: 1490.81 FT.

—— BOTTOM BORING: 1485.81 FT.




AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
COMPANY _APPALACHIAN POWER COMPANY BCORING NO. B-0802 DATE 5/23/17 SHEET_1 ©OF 1
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/14/09 BORING FINISH _9/14/09
COORDINATES _N 3,522.383.5 E 10.403,874.4 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION_1514.8 SYSTEM - HGT. RISER ABOVE GROUND 0 DIA
Water Level ft |2, A 4 DEPTH TO TOP OF WELL SCREEN_7.0 BOTTOM _24.0
TIVE WELL DEVELOPMENT BACKFILL _SAND
DATE FIELD PARTY _MACTEC/Tri-State RIG _CME-75
weel w | SAMPLE STANDARD _.I> RAD| pepTH |0 m
§§ g Ialfl'ETEI-_Ir P;;;;t:;lg: EES N Eg 0 SOIL/ROCK 4 DRILLER'S
s2| 5 ‘ EEB % FEET g—' 3 IDENTIFICATION g NOTES
FROM TO | BLOWS /6" X,
i[ss| 00 | 20 4-3-4 5 === ML | \Crushed Stone /]

ASH: Very Stiff, Grayish Brown, Sandy SILT
(ML), with Coal and Rock Fragments, Moist to

2 [88] 25 45 13-14-10 2.0 Wet

ML | Firm, Brownish Gray, Sandy SILT (ML), with
ML [ \Coal and Rock Fragments, Wet Vi
ALLUVIUM: Firm, Brownish Gray, Sandy SILT
(ML), with Highly Weathered Rock Fragments,
ML | \Trace of Clay, Wet /1
Very Soft, Gray, SILT (ML), with Sand and
Small Rock Fragments, Vet

ML | | NOTE: Last Spoon Blow Drove Spoon an
Extgra 0.5' in Soft Material

CH || very Soft, Dark Brown to Black Sandy SILT
(ML), with Organics, Wet

CH | |NOTE: Materials in Augers. Water Introduced
to Get Tools Back in Augers. Use Piston

6 |SS| 180 | 210 0-0-0 16 Sampler

3 [88] 6.5 8.5 3-3-3 2.2

4 [88] 105 | 125 0-0-0 0

5 |85| 150 [ 17.0 0-1-3 7

e

" AEP CR_ASH_PONDS.GPJ AEP.GDT 5/23M7

20 Firm, Light Gray, Silty CLAY (CH), with Brown
== ML \Water Staining Throughout and Root
'7 ss| 225 | 240 11-22-5003 Fragments and Mica, Moist to Wet F
' ' ) Very Soft, Brown to Gray, Silty CLAY (CH), f
1 |RC| 240 | 29.0 26 25 —W(with Water Staining and Organics, Wet Auger Refusal @
i |Firm, Gray, Silty SAND (ML), Wet 24.0' Below Ground
_ Very Hard, Gray, Highly Weathered SHALE g’;ﬁaizec'%g
] (HWR), Moist 4
Soft, Gray, Moderately Close Joint Spacing, . .
Moderately Weathered, SHALE, 0 to 30 Coring & Boring
Degree Joint Inclination Terminated @ 29.0
Below Ground
Surface on
09/14/2009
TYPE OF CASING USED
X NQ-z ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X g;ggg ﬂgﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
v gﬁgmg ADVANCER 60 WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
AIR HAMMER 8"




GEOMCNST CR_ASH_PONDS.GPJ AEP.GDT Sf23/17

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER

comPANY _ APPALACHIAN POWER COMPANY WELL NoP-0904 BORING No. B-0904 INSTALLEDS9/17/09

PROJECT _ CLINCH RIVER PLANT ASH PONDS
COORDINATES N 3,522,130.4 E 10,403,332.8
SYSTEM

— TOP RISER: 1572.98 FT.

VAV
7

GROUND ELEVATION 1569.14 FT.

GROUT SEAL:

7
7

— TOP BENTONITE SEAL: 1569.14 FT.
BENTONITE SEAL:

SCREEN: dia.,,72.8

NI

i
[ERETRENI

| GRAVEL PACK:

—  TOP GRAVEL PACK: 1565.14 FT.

RISER PIPE:, dia,,

——  TOP SCREEN: 1563.14 FT.

/\/ SPACERS, DEPTH:

— BOTTOM SCREEN: 1490.34 FT.

— BOTTOM WELL: 1490.34 FT.

—  BOTTOM GRAVEL PACK: 1490.34 FT.

—— BOTTOM BORING: 1480.34 FT.



AEP CR_ASH_PONDS.GPJ AEP.GDT 523117

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
COMPANY _APPALACHIAN POWER COMPANY BORING NO. B-0904  DATE 5/23/17 SHEET_1 OF _ 2
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/17/09 BORING FINISH _8/17/09
COCRDINATES _N 3,522.130.4 E 10,403,332.8 PIEZOMETER TYFE WELL TYPE
GROUND ELEVATION _1569.1 SYSTEM HGT. RISER ABOVE GROUND 0 DIA
Water Level, &t |\ hd N4 DEPTH TO TOP OF WELL SCREEN_ 6.0 BOTTOM _78.8
TIME WELL DEVELOFMENT BACKFILL _SAND
DATE FIELD PARTY _MACTEC/Tri-State rRiIc CME-75
wel w SAMPLE STANDARD AIE RQD! pepTH 0 |,
Zu g DEPTH PENETRATION ,‘E('Sg N Tolo SOIL / ROCK = DRILLER'S
o]
Z3 2| INFEET | RESISTANCE 023 o %l 8 IDENTIFICATION = NOTES
wz o —w . FEET |O
FROM TO BLOWS /6" o
i[ss| 00 | 15 6-10-8 55 \TOPSOIL e
| FILL: Very Stiff to Hard, Reddish Brown to
2 85| 20 4.0 7-9-11 i Brown, Silty CLAY (CL), with Sand, Mica and
| Weathered Shale Fragments, Moist
3 |5S| 40 6.0 9-16-19 5 —
4 /88| 60 | 80 g-12-13 | 1.4 i
5 |8S| 10.0 | 12.0 11-46-7 2.0 10 I — CL | Stiff, Tan to Brown, Silty CLAY (CL), with
MH | \Weathered Shale, Moist
Soft, Gray, Clayey SILT (MH), with Highly
Weathered Shale Fragments, Moist
6 |55| 140 | 16.0 6-11-12 1.5 15 ML | FILL: Very Stiff, Reddish Brown, Clayey SILT
(ML), with Weathered Rock Fragments and
Mica, Moist
7 |85| 19.0 | 21.0 5-6-12 0 20 —
—] CL | Very Stiff, Grayish Brown, Silty CLAY (CL),
8 [SS| 21.0 | 225 9-17-15 = —} SM} hwith Weathered Shale Fragments, Moist
—_— CL [ |ASH: Firm, Grayish Brown, Silty SAND (SM),
9 |85| 23.0 | 250 9-3-3 20 24T sm| \wwith Coal and Reck Fragments, Moist
25 — FILL: Soft, Brown, Silty CLAY (CL}, with Shale
] Fragments, Moist
i NOTE: UD 4 had No Recovery
10185 27.0 | 290 311 0 A ASH: Loose to Very Loose, Grayish Brown,
4 Silty SAND (SM), with Coal and Rock
30 == ML | | Fragments, Moist to Wet,
11 |88 | 30.0 | 320 11-9-8 1.9 = NOTE: Wet from 28.3' and Below
= CL | \Very stiff, Gray, Fine Sandy SILT (ML), with
41— Fine Coal Fragments, Wet
4+ FILL: Very Stiff to Stiff, Brown to Gray, Silty
12|88 | 340 | 3860 3-56 1.1 35 41 CLAY (CL), with Weathered Rock Fragments,
iy Wet to Moist
1] NOTE: 85 Used Because of Difficult Augering
13 |SS | 380 | 40.0 54-6 =
14 |ss| 400 | 420 6-10-10 40 1—
: . S =3 ML | Very Stiff, Brown to Gray Throughout, Clayey
e SILT (ML), with Weathered Shale Fragments
TYPE OF CASING USED Continued Next Page
X NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
RN TP SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
m gﬁg::g ADVANCER gjj WELLTYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING g" RECORDER
AIR HAMMER 8"




JOB NUMBER
comMpPaNy _ APPALACHIAN POWER COMPANY

AMERICAN ELECTRIC POWER SERVICE CORPORATICN

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

BORING NO, B-0904  DATE 5/23/17

SHEET _2 OF 2

PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/17/09 BORING FINISH _9/17/09
vl w SAMPLE STANDARD _JIE RQAD| pepTH 0 |y
e DEPTH PENETRATION 'q_:gg N Tol o SOIL / ROCK - DRILLER'S
e}
Z3| 2 | INFEET | RESISTANCE 0£3 o e s IDENTIFICATION = NOTES
wzl o = FEET |[©
FROM TO BLOWS /6" [
15 [ 88| 42.0 | 44.0 6-8-14 1.2 = and Organics, Moist
NOTE: Material Encountered Very Stiff - Used
35 to Get Recovery
45 ==
- 4+ —] CL | Very Stiff, Reddish Brown to Brown
16|55 | 46.0 | 48.0 9-9-13 2.2 L~ Throughout, Silty CLAY (CL), with Highly
i iy Weathered Shale Fragments and Organics,
1= Moist to Wet
50 — NOTE: UD 13 had No Recovery - Tube was
17 |83 | 800 | 52.0 6-6-10 1.3 j g Bent During Pushing
18 | 85| 54.0 | 56.0 4-9-13 9 T
55 -~
19 |ss| 58.0 | 60.0 3-6-8 0 T
60 -
L] CL | Hard, Brown, Silty CLAY (CL), with Highly
20 /1SS 61.0 | 630 5-49-16 - 4 Weathered Shale Fragments, Moist
~+ —] CL | stiff to Very Stiff, Brown to Gray, Silty CLAY
21 SS| 630 | 650 2-4-6 7 4= (CL), with Highly Weathered Shale Fragments
65 _:_: and Organics, Wet
22 |[SS| 655 | 675 12-7-10 —_‘:_
2 |ss| 675 | 695 3.6-6 = Stiff, Tan, Clayey SILT (ML), with Weathered
1 \Rock Fragments and Organics, Wet /1
Stiff, Grayish Brown, CLAY (CL), with Silt and
\Mica, Moist
Stiff, Brown, Clayey, SILT (ML), with
24 |88 | 720 | 740 4-5-8 22 = Weathered Rock Fragments, Moist
1— Stiff, Brown, Silty CLAY (CL), with Weathered
75 —t=— Sii Rock Fragments, Moist
S5 ALUVIAL: Very Loose, Gray, Coarse SAND
25|s8S| 76.0 | 78.0 0-0-0 ] (SM), with Sik. Wet
26 |SS| 780 | 785 24-50/2 0 | Very Hard, Dark Gray, Highly Weathered
1 |RC| 785 | 88.8 SHALE (HWR) Auger Refusal &
80 NOTE: SS Used Because Rough Material in Begin Coring @
T Hole Botiom. 78.8' Below Ground
y NO RECOVERY: From Data From MW-0914 Surface on
} and SPT-26 in this Hole, the Material Not 09/17/2009
Recovered is Shale, with Joint Inclinations
85 Between 75 and 95 Degrees from Horizontal
Soft, Dark Gray, Moderately Close Jointing,
Moderately Weathered SHALE, Joint
Inclination of 75 to 90 Degrees
Coring & Boring
Terminated @ 88.8'
Below Ground
Surface on
09/17/2009

AEP CR_ASH_PONDS.GPJ AEP.GDT 5723117




GEO]\;ICNST CR_ASH_PONDS.GPJ AEP.GDT 5R23M7

AMER|CAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER

COMPANY _ APPALACHIAN POWER COMPANY
PRCJECT _CLINCH RIVER PLANT ASH PONDS
COCRDINATES N 3,522,038.9 E 10,403,414.5
SYSTEM

]

GROUND ELEVATION 1518.15 FT.

WELL No.P-0906 BORING No. B-0906 INSTALLEDS/3/09

— TOPRISER: 1521.98 FT.

A

_

GROUT SEAL:

\

N

BENTONITE SEAL:

P

SCREEN: dia., , 24.0

“l GRAVEL PACK:

RISER PIPE: , dia.,

/\ SPACERS, DEPTH:
o

—— TOP BENTONITE SEAL: 1518.15 FT.

—  TOP GRAVEL PACK: 1513.15FT.

— TOP SCREEN: 151215 FT.

—— BOTTOM SCREEN: 1488.15 FT.

——  BOTTOM WELL: 1488.15FT.

—  BOTTOM GRAVEL PACK: 1488.15 FT.

—— BOTTOM BORING: 1483.15 FT.



AEP CR_ASH_PONDS.GPJ AEP.GDT 52317

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. B-0906  DATE 5/23M17 SHEET_1 OF 1
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/3/09 BORING FINISH _9/3/09
COORDINATES _ N 3,522.038.9 E 10,403,414.5 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION 1518.1 SYSTEM HGT. RISER ABOVE GROUND 0 DIA
Water Level, ft |V v N DEPTH TO TOP OF WELL SCREEN_6.0 BOTTOM _30.0
TIME WELL DEVELOPMENT BACKFILL
DATE FIELD PARTY _MACTEC/Tri-State Ric CME-75
weel w SAMPLE STANDARD _,IE RAD| pepTH 0 |4
7 DEPTH PENETRATION ,SG% N Tolo SOIL / ROCK - DRILLER'S
o]
23| £ | INFEET | RESISTANCE oS o ] IDENTIFICATION g NOTES
wz| a = FEET |©
FROM TO BLOWS /6" [
1188 | 0.0 20 8-19-56 4 FILL: Crushed Stone from Road
, -1 TSM] FILL: Firm, Grayish Brown, Silty SAND (SM),
2 |ss| 25 45 7.67 15 CH | \with Rock and Coal Fragments, Moist
Stiff, Reddish to Yellowish Brown, Silty CLAY
5 (CH), with Rock and Coal Fragments, Moist
NOTE: Because of the Difficulty of Augering,
3 (s8s! 60 8.0 Elected to Use SS Sample
4 |85| 80 | 100 5-3-2 20 CH| Soft, Brown, Silty CLAY (CH), Moist to Wet
10
ASH: Firm, Gray, Sandy SILT (ML), with Rock
5 (85 12.0 | 14.0 12-10-6 20 and Coal Fragments, Wet.
NOTE: No Recovery
15 Soft, Gray, Sandy SILT (ML), with Rock
6 |SS| 16.0 | 18.0 1-0-1 2.0 Fragments, Wet
7 |88, 20.0 | 220 0-3-6 20 20 = Stiff, Gray, Sandy SILT (ML), with Rock
1 cL | \Fragments, Wet /]
o RESIDUAL.: Stiff, Gray to Brown, Silty CLAY
— {CL), with Sand, Moist
B |SS| 240 | 26.0 0-2-2 1.5 55 _|7 [t SM| soft, Brown, Silty SAND (SM), with Clay, Moist
| T/ SM| Very Dense, Brown, Silty SAND (SM), with
: )
o |SS| 275 | 285 | 155008 i Clay. Moist
1088 285 | 300 - Very Hard, Gray, Highly Weathered, SHALE
WR}), Moist
T |RC| 300 | 350 o1 30 (HWR), Mois 71 |Auger Refusal @
Moderately Hard, Gray, Moderately Close to 30.0' Below Ground
Close Jointing, Slight to Moderately Weathered Sulrface on
SHALE 09/03/2009
35 Coring & Boring
Terminated @ 35.0'
Below Ground
Surface on
09/04/2009
TYPE OF CASING USED
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE PORQCUS TIP, SS = OPEN TUBE
X Sx3.25 HaA SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
m Eﬁilﬁg ADVANGER gj: WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER
AIR HAMMER 8"




JOB NUMBER

COMPANY _APPALACHIAN POWER COMPANY

PROJECT _CLINCH RIVER PLANT ASH PONDS

COORDINATES N 3,521,467.0 E 10,402,599.5

SYSTEM

GROUND ELEVATION 1667.63 FT.

GROUT SEAL:

N

BENTONITE SEAL:

SCREEN: dia.,, 62.0

7] GRAVEL PACK:

RISER PIPE: , dia.,

/\/ SPACERS, DEPTH:

GEOMCNST CR_ASH_PONDS.GPJ AEP.GDT 5/23/17

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

i

WELL NoP-0909S  BORING No. B-0908S  iNSTALLED9/10/09

-— TOPRISER: 1571.36 FT.

AV

0

NN

A\

AT ER IR

—— TOP BENTONITE SEAL: 1567.63 FT.

— TOP GRAVEL PACK: 1562.63 FT.

——  TOP SCREEN: 1560.63 FT.

—-  BOTTOM SCREEN: 1498.63 FT.

— BOTTOM WELL: 1498.63 FT.

— BOTTOM GRAVEL PACK: 1498.63 FT.

——  BOTTOM BORING: 1478.13 FT.



AEP CR_ASH_PONDS.GFJ AEP.GDT &/2317

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
comPANY _ APPALACHIAN POWER COMPANY BORING NO. B-0908S DATE 5/23/17 SHEET_1__ CF 2
PROJECT CLINCH RIVER PLANT ASH PONDS BORING START _ 9/10/09 BORING FINISH _9/10/09
COORDINATES N 3,521,467.0 E 10,402,599.5 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION_1567.6  SYSTEM HGT. RISER ABOVE GROUND { DIA
Water Level ft | A4 A DEPTH TO TOP OF WELL SCREEN_7.0 BOTTOM 69.0
TIME WELL DEVELOPMENT BACKFILL
DATE FIELD PARTY _ MACTEC/Tri-State RIG _CME-75
weel w SAMPLE STANDARD _,IE RAD| peptH |0 w
ol g DEPTH |PENETRATION .‘E'@g N Tol o SOIL/ ROCK - DRILLER'S .
o]
23| 3| INFEET | RESISTANCE G253 o %l 2 IDENTIFICATION S NOTES
wz| n - FEET |0
FROM TO | BLOWS/6&" 71
1[ss| 00 | 20 5-9-7 2.0 L TOPSOIL
ML | ASH: Stiff, Brownish Gray, Sandy SILT (ML),
with Coal, Clay and Rock Fragments, Moist
2 |ss| 40 | 6.0 2-3-3 2.0 5
== MH| FILL: Stiff, Gray, Clayey SILT (MH) with Sand
3 [ss| 80 | 100 19-15-12 F—J cL [\and Coal Fragments, Moist /]
10 i i Very Stiff to Hard, Brown to Gray, Silty CLAY
4 |85| 10.0 | 120 6-5-9 —] {CL), with Sand, Rock and Limestone
] i Fragments, Moist to VWet
5 |85| 120 | 14.0 12-1-15 - — No Recovery
T NOTE: Wet 19.8' to 20.0' Below Ground
& |85 140 16.0 15-23-18 T Surface on 09/10/2009
: - 15—
7 |88 160 | 18.0 9-11-12 1 T
8 |SS| 180 | 200 | 20-30-20 =
9 [8S[ 200 | 220 [ 11-1312 20 T
10 |58 | 22.0 | 240 15-14-14 T
ML | Hard, Gray, Sandy SILT {ML), with Coal
11|SS| 240 | 255 | 23-47-50/6 o5 Fragments and Clay, Moist to Wet
12 |SS| 255 | 265 40-50/3
13|55| 265 | 270 50/5
14 |85| 270 | 275 50/6
15 [8S| 28.0 | 30.0 40-40-22
16 [8S| 30.0 | 320 6-7-9 4 30 ML [ Very Stiff to Hard, Gray, Sandy SILT (ML), with
' Coarse Sand, Wet
17|55 322 | 342 9-9-17 NOTE: Water Introduced fo Hole. Used to Air
) | Auger Drilling
18|85| 342 | 362 8-10-11 a5
18 | S5 | 36.5 | 385 9-13-15 2.0
40— —| CL [ Stiffto Very Stff, Grayish Brown, Silty CLAY
20 |ss| 405 | 425 348 20 i (CL}), with Shale Rock Fragments, Moist

TYPE OF CASING USED

Confinued Next Page

NQ-2 ROCK CORE

PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SlS = OPEN TUBE

X Siéié :gﬁ SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
HW CASING ADVANCER 4" . = =
HUY CASING = WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" RECORDER
AIR HAMMER 8"




AEP CR_ASH_PONDS.GPJ AEP.GDT &/23M7

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
COMPANY _APPALACHIAN POWER COMPANY BORING NO. B-0908S DATE 5/23/17 SHEET 2 OF 2
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/10/09 BORING FINISH _9/10/09

wel | SAMPLE | STANDARD | _2IRaD| pepry o
sl o | DEPTH |PENETRATIONZEL Taol & SOIL / ROCK - DRILLER'S
=2 2| INFEET |RESISTANCE [020l oo | ™ |29 o IDENTIFICATION S NOTES
wZ » i FEET |6 | >

FROM TO | BLOWS/6" | "
24| 85| 4451465 6-6-41 45—

22 |58 | 46,5 | 48.5 5-10-11 1.0 .

ML | Firm, Yellowish Brown, Silty SAND (ML), with
Clay and Shale Fragments, Moist

—JcL Yellowish Brown, Silty CLAY (CL), with
24 |ss| 525 | 545 4-7-12 _ CL | \Weathered Rock Fragments, Moist /]
Very Stiff to Hard, Graylsh brown to

0]
[
9]
o

[{s]
[44]
4 2]
Yy
o
N
Ju
=]
A
L4
o
o

50

p5log ! cag 565 4-6-8 44 55 | Orange-Brown. Silty CLAY (CL), with Highly
11 Weathered Shale Fragments and Organics,
4 Moist )
26 |SS| 580 | 60.0 5-7-11 1.1 T
80—
27 |SS| 610 | 63.0 7-8-10 20 T
28 [SS]| 650 | 67.0 477 16 65 —— |

29 (S5 | 685 | 70.5 7-12-14 -

-
o
ll

/|

30 |SS| 705 | 725 5-15-13 -

ML | RESIDUAL: Very Stiff, Dark Gray to Brown,

31|ss| 725 74.5 4-4-B 2.0 Clayey SILT (ML), Trace of Fine Sand, MOlSt

NOTE: Used Split Spoon to Sample Due to

Material in Bottom of Hole.
32|88 | 760 | 780 3-4-7 2.3 ML | Stiff, Dark Gray, Sandy SILT (ML), Moist to

Wet
33 (8S| 81.0 | 830 5119 73,-; SM| Firm, Dark Gray, Silty SAND (SM), with Shale

NE Fragments, Wet

34 |8S| 83.0 | 845 15-11-50/6 |1 SM | Very Dense, Whitish Gray, Coarse to Fine

Grained, Silty SAND (SM), with Rock
35-1ss | 8451 848 504 53| 85 \Fragmems et (SM) [ Auger Refusal @
1 |RC| 845 | 89.5 . : 84.6" Below Ground

Moderately Hard, Light Gray to Gray,

i Moderately Close Joint Spacing, Moderately ggﬂ%ﬁ:&g
Weathered SHALE

Coring & Boring
Terminated @ 89.5
Below Ground
Surface on
09/10/2009




GEOMCNST CR_ASH_PONDS.GPJ AEP.GDT 5/23/17

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

JOB NUMBER

COMPANY _APPALACHIAN POWER COMPANY WELL No.P-0909 BORING No. B-0909 INSTALLED9/11/09

PROJECT _CLINCH RIVER PLANT ASH PONDS
COORDINATES N 3,521,314.6 E 10,402,604.5
SYSTEM

~——  TOP RISER: 15622.94 FT.
VAV >

GROUND ELEVATION 1519.35 FT.

GROUT SEAL:

.

x

—— TOP BENTONITE SEAL: 1519.35 FT. ~
BENTONITE SEAL:

SCREEN: dia., , 26.8

IRENINNIAN)

GRAVEL PACK:

— TOP GRAVEL PACK: 1514.35 FT.

RISER PIPE: , dia.,

— TOP SCREEN: 1512.35 FT.

(\ SPACERS, DEPTH:
./

—— BOTTOM SCREEN: 1485.55 FT.

— BOTTOM WELL: 148555 FT.

— BOTTOM GRAVEL PACK: 1485.55 FT.

— BOTTOM BORING: 1481.05FT.



AEP CR_ASH_PONDS.GPJ AEP.GDT 52317

AMERICAN ELECTRIC POWER SERVICE CORPQORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
COMPANY __APPALACHIAN POWER COMPANY BORING NO. B-0909  DATE_5/23/117 SHEET_1 oOF _ 2
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/11/09 BORING FINISH _9/11/09
COORDINATES _N 3,521,314.6 E 10,402,604.5 PIEZOMETER TYPE WELL TYPE
GROUND ELEVATION_1519.3 SYSTEM HGT. RISER ABQVE GROUND 0 Dla
Water Level, ft SZ Ad N4 DEPTH TO TOP OF WELL SCREEN_ 7.0 BOTTOM _33.8
TIME WELL DEVELOPMENT BACKFILL
DATE FIELD PARTY _MACTEC/Tri-State RIc CME-75
weel w SAMPLE STANDARD _.IE RQD DEPTH |0 o
T g = DEPTH PENETRATION .S'cS“S' N E ol o SOIL/ROCK 3 DRILLER'S
o
£3 3| INFEET | RESISTANCE 0g3 o, e IDENTIFICATION g NOTES
Bz 9 - FEET 'O
FROM TO BLOWS /6" [ra
i SM| ASH: Firm, Grayish Brown, Silty SAND (SM),
i with Coal and Rock.Fragments, Moist
Hard to Very Stiff, Gray, Sandy SILT (ML), with
Small Coal Fragments, Wet
FILL: Very Stiff, Brown, Silty CLAY (CH]), with
Weathered Rock Fragments, Moist
10 R NOTE: Material Too Hard for UD Tube
Soft, Silty CLAY {CH}, with Rock Fragments,
Wet to Moist
15
CH| Stiff, Gary to Brown, Silty CLAY (CH), Moist
20
=== MH| ALLUVIUM: Stiff, Dark Gray, Clayey SILT
e (MH}), Trace of Sand, Moist
== NOTE: Streaks of Black Throughout
25 =5
ML | Very Soft, Dark Gray to Brown, Sandy SILT
(ML), with Clay, Wet
T{SM| Very Loose, Dark Gray to Brown, Silty SAND
30 (SM), with Streaks of Dark Red to Brown Clay
- Throughout, and Rock Fragments, Wet
B Very Hard, Yellowish Brown, Highly Weathered Auger Refusal &
35 —| SHALE (HWR), with Silt, Moist Rock Coring Begins
Soft, Dark Gray to Brown, Close Joint Spacing, @ 33.8' Below
Highly Weathered SHALE, Wet Ground Surface on
09/11/20089
Coring & Boring
Terminated @ 38.8'
Below Ground
TYPE OF CASING USED Continued Next Page
X | NQ-2 ROCKCORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X Sx3Z8 Hor SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
m gigmg ADVANGER s WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6" REGORDER
AIR HAMMER 8"




AEP CR_ASH_PONDS.GPJ AEP.GDT 5/23117

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL. ENGINEERING LABORATORY
LOG OF BORING

JOB NUMBER
COMPANY _ APPALACHIAN POWER COMPANY BORING NO. B-0909  DATE_5/23/17 SHEET_2 OF _ 2
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/11/09 BORING FINISH _9/11/09

wel w | SAMPLE | STANDARD | _2RQD|pepry | | o,
o g DEPTH |PENETRATION gL N 280 SOIL / ROCK - DRILLER'S
23| X | INFEET | RESISTANCE 028 o 2l 8 IDENTIFICATION S NOTES
“=z @ . | - FEET |G
FROM TO | BLOWS/6 @
Surface on

09/11/2009




AEP CIVIL ENGINEERING LABORATORY ‘l! i 'F

MONITORING WELL CONSTRUCTION
JOB NUMBER

COMPANY o0 = Ctinch Eivear WELL No, £~ _BORING No. Pl INSTALLED__ /= /8 =
PROJECT /- /ey w2s5h Fio ad
COORDINATES

? e, ,

[ ] =25 TOP CASING:
o L3
-t +

GROUND ELEVATION el

AAVAY

7

Sl - 7.7’ rmags, ‘KfOM 7'6/9
eF P lastic '

<« 625 g,

[ _ .
GROUT SEAL: 25-30" QuiK groul
Y}

/9.8

£~2'S 1op BENTONITE SEAL:

b
BENTONITE SEAL: as-yo' o' hent pelle‘!‘s

2] ’
SCREEN: j b'e 2,5

N\

3 14
L . -4
ni] GRAVEL PACK: SO0 /7.8 1op PACK.

H
RISERPIPE: . /

NN\
NN\ _

L
T 1.2 TOP SCREEN:

COMMENTS:
?e,placemen‘f” }p:e:z. -/or(/zé
Abano/oned_) ﬁuyerqaf over
Remouec, metal driven pree.
Freme 7"9«47'64{ ep Jorzqf,
New prez Approx. Ahset
5 ' Lrom old one,

i 22.3 g orrom SCREEN:

3234 5 BOTTOM WELL:

il

e ‘?3—'—75 BOTTOM GRAVEL PACK:




JOB NUMBER

AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
MONITORING WELL CONSTRUCTION

COMPANY _ APPALACHIAN POWER COMPANY

PROJECT _CLINCH RIVER PLANT ASH PONDS

COORDINATES N 11,495.5 E 12,659.2

SYSTEM

GROUND ELEVATION 1569.71 FT.

GROUT SEAL: VOLCLAY

\

BENTONITE SEAL:

SCREEN. dia.,, 43.2

| GRAVEL PACK:

RISER PIPE: 0.8, dia.,

GEOMCNST CR_ASH_PONDS.GPJ AEP.GDT 52317

SPACERS, DEPTH:

WELL No P-5R

— TOPRISER: 1571.38 FT.

—
A %
\

—— TOPBENTONITE SEAL: 1558.01 FT.

——  TOP GRAVEL PACK: 1554.71 FT.

——  TOP SCREEN: 1553.51 FT.

—  BOTTOM SCREEN: 1510.31 FT.

— BOTTOM WELL: 1509.71 FT.

——  BOTTOM GRAVEL PACK: 1509.71 FT.

— BOTTOM BORING: 1509.71 FT.

BORING No. B-5R INSTALLED9/15/92



AMERICAN ELECTRIC POWER SERVICE CORPORATION

AEP CIVIL ENGINEERING LABORATORY
LOG OF BORING

AEP CR_ASH_PONDS.GPJ AEP.GDT 5/2317

JOB NUMBER
compPanNy _APPALACHIAN POWER COMPANY BORING NO. B-5R DATE_5123/117 SHEET 1 OF 1
PROJECT _CLINCH RIVER PLANT ASH PONDS BORING START _ 9/15/92 BORING FINISH _9/15/92
COORDINATES _ N 11,495.5 E 12,659.2 PIEZOMETER TYPE_ 88 WELL TYPE
GROUND ELEVATION 1569.7 SYSTEM. . HGT. RISER ABOVE GROUND 1.67 oA 1.0
Water Level, & | 32.3 v N DEPTH TO TOP OF WELL SCREEN _16.2 BOTTOM 59.4
TIME WELL DEVELOPMENT BACKFILL SAND
DATE 9-16-92 FIELD PARTY _TJH-TLS RiIc CME-75
vl w | SAMPLE STANDARD | [ 2IRQD| pepry o |
] DEPTH | PENETRATION 25U N e SOIL / ROCK - DRILLER'S
25| 3 | INFEET | RESISTANCE 023 o 2 3 [DENTIFICATION g NOTES
BZl B ~H FEET |©
FROM TO | BLOWS/E" &
Z BAILED HOLE TO APPROXIMATELY 55.0 FT. [/
- PRIOR TO INSTALLATION. INTRODUCED
5 WATER WHILE INSTALLING WELL TO
- WASHED OUT SAND BRIDGE.
10 —
- TOP OF
] BENTONITE SEAL
15 | 117,
] .| TOP OF GRAVEL
i 5 PACK 15.0.
20 —| H-;] TOP OF SCREEN
] =.-116.2,
25 ] =
30 =
] {5N
35— =
40 - =
45 - =
50~ :
55 g
60 =24 BOTTOM OF
SCREEN 59.4
BOTTOM OF
. GRAVEL PACK 60.0
TYPE OF CASING USED
NQ-2 ROCK CORE PIEZOMETER TYPE: PT = OPEN TUBE POROUS TIP, SS = OPEN TUBE
X g x ggg :gg SLOTTED SCREEN, G = GEONOR, P = PNEUMATIC
m gﬁg::g ADVANCER gjj WELL TYPE: OW = OPEN TUBE SLOTTED SCREEN, GM = GEOMON
SW CASING 6"
AIR HAMMER 8" RECORDER




AEP CIVIL ENGINEERING LABORATORY ‘l! i 'F

MONITORING WELL CONSTRUCTION
JOB NUMBER

COMPANY o0 = Ctinch Eivear WELL No, £~ _BORING No. Pl INSTALLED__ /= /8 =
PROJECT /- /ey w2s5h Fio ad
COORDINATES

? e, ,

[ ] =25 TOP CASING:
o L3
-t +

GROUND ELEVATION el

AAVAY

7

Sl - 7.7’ rmags, ‘KfOM 7'6/9
eF P lastic '

<« 625 g,

[ _ .
GROUT SEAL: 25-30" QuiK groul
Y}

/9.8

£~2'S 1op BENTONITE SEAL:

b
BENTONITE SEAL: as-yo' o' hent pelle‘!‘s

2] ’
SCREEN: j b'e 2,5

N\

3 14
L . -4
ni] GRAVEL PACK: SO0 /7.8 1op PACK.

H
RISERPIPE: . /

NN\
NN\ _

L
T 1.2 TOP SCREEN:

COMMENTS:
?e,placemen‘f” }p:e:z. -/or(/zé
Abano/oned_) ﬁuyerqaf over
Remouec, metal driven pree.
Freme 7"9«47'64{ ep Jorzqf,
New prez Approx. Ahset
5 ' Lrom old one,

i 22.3 g orrom SCREEN:

3234 5 BOTTOM WELL:

il

e ‘?3—'—75 BOTTOM GRAVEL PACK:




Appendix A2
istorical Piezometers and Monitoring Wells




ABINGDON BORING LOG AND WELL LOG COPY OF AEP CLINCH RIVER DIKE DRILLING REVISED 1-10-10 WITH WELLS.GPJ  1/27/10

BORINGNO. B-0901 SHEET 1 OF 2
MACTEC Engineering and Consulting, Inc. PROJECT AEP Clinch River Dike Drilling
LOCATION Carbo, Virginia
PROJECT NO. 3050-09-0131 ’EZDTL
LogeepBy  Jon McDaniel cHeckeD BRyan Rasnake
= WELL
< ELEVATION
DEPTH | M| & DESCRIPTION CONSTRUCTION FEET
FEET o DETAIL
{bgs)
FILL: Hard, Red to Brown, CLAY (CL), -
7 with Silt and Rock Fragments, Moist. _
: Bentonite (0" - 5") -
;| Stiff to Very Stiff, Brown, Silty SAND -
| (SM), with Sand and Rock Fragments, —1565.00
Moist. -
—1560.00
--1555.00
—1550.00
—1545.00
AN —1540.00
.| Sand (5' - 66.5" -
SPOIL: Firrﬁ to Loose, Dark Brownish :
Gray, Silty SAND (SM), with Coal _
Fragments, Moist. _ 1535.00
] 7 7 FILL: Very Stff to Hard, Brown 1o Gray, -
. Silty CLAY (CH), with Rock Fragments, -
i / Coal and Sand, Wet to Moist. -
40 % —1530.00
45_- % —1525.00
NOTE: Rock Fragments More Evident at -
1 / 44.5't0 45.0'. -
i A —1520.00

DRILLING CONTRACTOR  Tri-State Drilling

-
Northing:  3522486.982

Easting:
DRILLING METHOD 3.25" HSA asing 10403787.283
DRILLING EQUIPMENT  CME 75 Truck Rig
DATE DRILLED 9/2/2009 _




BORING NO. B-0901 SHEET 2 OF 2

ABINGDON BORING LOG AND WELL LOG COPY OF AEP CLINCH RIVER DIKE DRILLING REVISED 1-10-10 WITH WELLS.GPJ  1/27/10

MACTEC Engineering and Consulting, Inc. PROJECT AEP Clinch River Dike Drilling
: LOCATION Carbo, Virginia
PROJECT NO.  3050-09-0131 ROE
LoceenBy  Jon McDaniel cHeckep BRyan Rasnake
< .
DEPTH |Water E WELL
Lovel| &2 DESCRIPTION CONSTRUCTION
FEET 0 DETAIL
(bgs)
7 FILL: Very Stiff to Hard, Brown to Gray, ~
] Silty CLAY (CH), with Rock Fragments, _
N % Coal and Sand, Wet to Moist. _
55— % _—1515.00
J / NOTE: 10 Gallons fo Water Put in Hole -
7 at 58.0' Below Ground Surface to Clean —1510.00
60— Augers Because Steel Kept Getting Stuck _ :
A / in Hole and Augers won't Cut.
i % NOTE: Tube Refusal at 0.9'. -
65— % —1505.00
Y :
e '/ Stiff, Reddish Brown, Silty CLAY (CH), -
4 / with Large Rock Fragments, Moist. Bentonite (66.5' - 71.5") -
70 // —1500.00
’/ Firm, Light Gray to Brown, Silty CLAY _
7 / (CH), with Sand, Moist. -
T /7 -
7 Stiff, Brown, Sandy SILT (ML), with Clay, _
j Moist ' : 1o 1495.00
7571 FET4 Very Dense, Gray, Silty SAND (SM), ] Sand (71.5' - 78.9) -
7 with Rock Fragments, Wet. -
7 Very Hard, Gray, Highly Weathered S ey Rt :
7 SHALE (HWR), Wet. = 5 S
80— NOTE: Material Too Hard fora UD —1490.00
. Tube. ) X i -
i Auger Refusal at 78.9' Below Ground Bentonite (78.9' - 83.9) -

Surface (BGS) on 9/2/2008.

Moderately Hard, Gray, Close Joint

\Spacing, Moderately Weathered SHALE.
Coring Terminated at 83.9' Below Ground
Surface (BGS) on 9/2/2009.
Boring Terminated at 83.9' Below Ground
Surface (BGS) on 9/2/2009.




D SOIL CLASSIFICATION L E SAMPLES _ | pron  wmee LG4
P AND REMARKS G E ]ID :5 A FINES (%)
T E v ..
H SEE KEY SHEET FOR EXPLANATION OF N ]% Pl © 2% ® SPT (bpf)
() SYMBOLS AND ABBREVIATIONS USED BELOW. D () T |El 2 &E 10 2 30 40 50 6 70 50 9 100
— 0 —TFILL: Hard, Red to Brown, CLAY (CL), with Silt and Rock 1569.66 B
r - Fragments, Moist. o = SS-1 5-12-26 | E
L 4 - 4 (N=38) L 4
N = _ - i - 4 UD-1 REC=2.0' | 4
| Stiffto Very Stiff, Brown, Silty SAND (SM), with Sand and . |
B Rock Fragments, Moist. 7
-5 — §S-2 11-9-6 5
L - (N=15) L i
L 4 UD-2 REC=1.I' } .
- . SS-3 1377 F g
- 10 (N=14) 10
= . UD-3 REC=12' | .
i T SS-4 7-108 | J
L i N=18) L 4
15 — UD-4 REC=1.8' 15
- . §8-5 756 -
L . (N=11) L i
- . UD-5 REC-1.0' | -
— 20 = 20
- . $S-6 345 l .
oF A 4 =9 | i
s 4 UD-6 REC=1.I' | -
=l 7 F 4
8k 25 $S-7 45— 25
gl ~N=9 | ]
B ;
Gt 4 : UD-7 REC=2.0' + .
S| J § I ]
I $5-8 677 | -
oS . : UD-8 REC=1.3' | .
al | : y 5 J
5-1’ B o
20 1 SPOIL: Firm to Loose, Dark Brownish Gray, Silty SAND : SS9 456 T b
E o 4 (SM), with Coal Fragments, Moist. ; ] ®N=11 B
2 35 — e UD-9 REC=2.2' 35
2 4 " i L a
aL - FILL: Very Stiff to Hard, Brown to Gray, Silty CLAY 7 - 4 85-10 215 F -
§ L | (CH), with Rock Fragments, Coal and Sand, Wet to Moist. / B | ™N=6 L 1
[a)
o 4 L -up-10 REC=1.7 | 1
E — 40 — —529.66- 40
zr- J - 4 ss-11 8-89 1
Zr - / . - N=17) L i
oL 4 / < UD-11 REC=2.0' T
&3]
O e —
Z 45 7 NOTE: Rock Fragments More Evident at 44.5' to 45.0". / 1524.66 85-12 (13=917 6) ®
ol 1 - - T i
Br T /- {up-12fl REC-16 | 1
ZIN i / B i | 4
o /
21 . - ss-13 5-6-12 .
2L 5o Z. 1519.66 (N=18)
: 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling R R
EQUIPMENT: CME 75 Truck Rig SOIL TEST BORING RECORD
METHOD: 3.25" HSA =
NORTHING.:  3522486.982 BORING NO.: B-0901 W
EASTING: 10403787.283 . . . .
LOGGED BY:  Jon McDanicl _ PROJECT: AEP Chn.ch.R.wer Dike Drilling
CHECKED BY: Ryan Rasnake “ZF LOCATION: Carbo, Virginia
DRILLED: September 2, 2009
_ PROJECT NO.: 3050-09-0131 PAGE 1 OF 2)
THIS RECORD IS A REASONABLE INTERPRETATION OF .
SUBSURFACE CONDITIONS AT THE EXPLORATION 4
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. ;




| g0 — Stuck in Hole and Augers won't Cut.

NOTE: Tube Refusal at 0.9".

NOTE: 10 Gallons fo Water Put in Hole at 58.0' Below
r - Ground Surface to Clean Augers Because Steel Kept Getting

D SOIL CLASSIFICATION E SAMPLES PLOO MM LLOA

E L N-COUNT b b

P AND REMARKS - E II) g; A FINES (%)

T v v L

H SEE KEY SHEET FOR EXPLANATION OF I]\EI P 52 < 2 @ SPT (bpf)

) SYMBOLS AND ABBREVIATIONS USED BELOW. (ft) T E 2 & &
L 5o 1519.6 10 20 30 40 50 60 70 80 90 100

FILL: Very Stiff to Hard, Brown to Gray, Silty CLAY 12570

~ 1 (CH), with Rock Fragments, Coal and Sand, Wet to Moist. o < UD-13 REC=0.7" -
r 1 o - SS-14 11-11-11 e
L i L i N=22) | i
— 55 — —1514.66— UD-14 REC=1.6' 55

- ss-15
4 N=13) |
- - UD-15 REC=0.5' -
—1509.66- 60
- - 8S-16 15-11-12 . .

L - (N=23)
_|UD-16 REC=0.9'

3 15817 879 L 4

- 65 — %—1504.66— N=16) 65
I /A_ Jup7 REC=1.5 | i
- | Stiff, Reddish Brown, Silty CLAY (CH), with Large Rock ,/ » 4 4
| Fragments, Moist. //_ | S§-18 03-4;71) | ]
» /» _ N
70~ Firm, Light Gray to Brown, Silty CLAY (CH), with Sand, V4 1499.667 70
r 1 Moist. - - UD-18 REC=2.0" | E
2 I~ . [~ T r .
Sr - SHff, Brown, Sandy SILT (ML), with Clay, Moist. - - 88-19 345 - : .
: L 4 L 4 N=9 L \\ 4
al . - . B~
8 7 Very Dense, Gray, Silty SAND (SM), with Rock Fragments, UD-19 REC=1.9 I 7
s o 4 Wet. ) o ) N \\ b
E L i | $8-20 11-15-50/4" |
2L 4 Very Hard, Gray, Highly Weathered SHALE (HIWR), Wet. i 1ss21 = s |
ol © 1 NOTE: Material Too Hard for a UD Tube. . - - 3
E L 50 _‘\g\/g%;&%éﬁxsal at 78.9' Below Ground Surface (BGS) on 1489 66 ] 20
i - Moderately Hard, Gray, Close Joint Spacing, Moderately - B
RC-1 REC=78%
@] L Weathered SHALE. L 4° RQD=42% | |
é - = . = - -
ol Coring Terminated at 83.9' Below Ground Surface (BGS) on 1 - B 7
ZI— 85 — 9/2/2009. 1484.66+ 85
=N | Boring Terminated at 83.9' Below Ground Surface (BGS) on B | | N
= 9/2/2009.
alb - L i L i
a
&b 4 L 4 L 4
E — 90 — F1479.66 90
jas] - - - - . -
O
ZL B L 4 L 4
I
oL ] L 4 L J
=%
=] 5 i 8 _
S 95 — -1474.66- 95
>N _ L i L 4
(o}
m = - b= -] [~ -
=
] - L 4 L J
=
Al - L - L 4
sl 100 1469.66
: 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling p S 1
EQUIPMENT: CME 75 Truck Rig SOIL TEST BORING RECORD
METHOD: 3.25"HSA - N
NORTHING.:  3522486.982 BORING NO.: B-0901
EASTING: 10403787.283

LOGGED BY:  Jon McDaniel
CHECKED BY: Ryan Rasnake 72F

PROJECT: AEP Clinch River Dike Drilling
LOCATION: Carbo, Virginia
DRILLED: September 2, 2009

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

|_PROJECT NO.: 3050-09-0131 PAGE 2 OF 2]

ZMACTEC




ABINGDON BORING LOG AND WELL LOG COPY OF AEP CLINCH RIVER DIKE DRILLING REVISED 1-10-10 WITH WELLS.GPJ 127/10

MACTEC Engineering and Consulting, Inc.

BORING NO. B-0908
AEP Clinch River Dike Drilling

PROJECT
LOCATION

Carbo, Virginia

SHEET 1 OF 2

PROJECT NO.  3050-09-0131 ot
LoceepBY Jon McDaniel cHeckeD BRyan Rasnake
£ WELL
< ELEVATION
DEPTH |Water & DESCRIPTION CONSTRUCTION FEET
FEET » DETAIL
(bgs)

| 38 TOPSOIL -
] ASH: Stiff, Brownish Gray, Sandy SILT -

(ML), with Coal, Clay and Rock Bentonite (0' - 5') —1565.00
7 Fragments, Moist. _
5 Z

] FILL: Stiff, Gray, Clayey SILT (MH) with —1560.00
- \Sand and Coal Fragments, Moist. -
7 / Very Stiff to Hard, Brown to Gray, Silty _
10— CLAY (CL), with Sand, Rock and _
5 / Limestone Fragments, Moist to Wet. _

i No Recovery —1555.00
15— / :

i —1550.00
/ No Recovery -
1y -
20 NOTE: Wet at 19.8' to 20.0' Below -
T Ground Surface (BGS) on 9/10/2009. _

i —1545.00

4 Hard, Gray, Sandy SILT (ML), with Coal -
25 Fragments and Clay, Moist to Wet. -

i ~1540.00
30 Very Stif to Hard, Gray, Sandy SILT _
T (ML), with Coarse Sand, Wet. -

] ' —1535.00
35— -
] NOTE: Water Introduced to Hole. Used ‘] s -

1 to Aid Auger Drilling. | Sand (5 - 69) —1530.00
40— Stiff to Very Stiff, Grayish Brown, Silty B
4 - CLAY (CL), with Shale Rock Fragments, -
- Moist. -

i —1525.00
45— _

i —1520.00
- ! —_
11 -

DRILLING CONTRACTOR Tri-State Drilling

DRILLING METHOD

3.25" HSA

DRILLING EQUIPMENT ~ CME 75 Truck Rig

DATE DRILLED

_9/11/2009

Northing:
Easting:

3521467.007
10402599.492




BORINGNO.  B-0908 SHEET 2 OF 2
MACTEC Engineering and Consuilting, Inc. PROJECT AEP Clinch River Dike Drilling

LOCATION Carbo, Virginia

PROJECTNO. 3050-09-0131 @‘P

Loceepsy  Jon McDaniel cHeCkeD BRyan Rasnake

WELL
DESCRIPTION CONSTRUCTION
DETAIL

DEPTH |Water

Level

STRATA

1/27/10

ABINGDON BORING LOG AND WELL LOG COPY OF AEP CLINCH RIVER DIKE DRILLING REVISED 1-10-10 W1TH WELLS.GPJ

‘ Firm, Yellowish Brown, Silty SAND
(ML), with Clay and Shale Fragments,

7 Moist.

7 Yellowish Brown, Silty CLAY (CL), with B

4 Weathered Rock Fragments, Moist. :

55— Very Stiff to Hard, Grayish Brown to

- Orange-Brown, Silty CLAY (CL), with

A Highly Weathered Shale Fragments and

Organics, Moist.

—1515.00

—1510.00

S~

—1505.00

DM\

—1500.00

= Bentonite (69' - 74') -
—1495.00

4 RESIDUAL: Very Siiff, Dark Gray to

4 Brown, Clayey SILT (ML), Trace of Fine
Sand, Moist. .

NOTE: Used Split Spoon to Sample
Due to Material in Bottom of Hole.

—1490.00

b Stiff, Dark Gray, Sandy SILT (ML), Moist
- to Wet.

'| Sand (74' - 84.4")

| Firm, Dark Gray, Silty SAND (SM), with
Shale Fragments, Wet.

] Very Dense, Whitish Gray, Coarse to

“4 Fine Grained. Silty SAND (SM), with
85— \Rock Fragments, Wet.

—1485.00

Coring Terminated at 84.4' Below Ground
Surface (BGS) on 9/10/2009.
- Moderately Hard, Light Gray to Gray,
| Moderately Close Joint Spacing,
\Moderately Weathered SHALE.
Auger Refusal at 84.6' Below Ground
Surface (BGS) on 9/10/2009.
Coring Terminated at 89.5' Below Ground
Surface (BGS) on 9/10/2009.
Boring Terminated at 89.5' Below Ground
Surface (BGS) on 9/10/2009.

—1480.00

B Bentonite (84.4' - 89.5')




D SOIL CLASSIFICATION L | E SAMPLES |- PLG&)  NM(®)  LL(%)
v AND REMARKS El Lol NCOUNT | ® © °
? (E3 5 D $ A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N 5 Pl 2%55% @ SPT (bpf)
(fr) SYMBOLS AND ABBREVIATIONS USED BELOW. - D () T |[E| 2&E 10 20 30 40 50 60 70 80 9 100
1 - A J
~ 0 T TopsoIL Wy 1367.63
I~ ASH: Stiff, Brownish Gray, Sandy SILT (ML), with Coal, I~ 7 SS§-1 5-9-7 I Ny
- - Clay and Rock Fragments, Moist. - - N=16) L -
- - - 4 up-1 REC=2.0' | .
— 5 — 562.63- SS-2 2-3-3 —{ 5
L 4 L 4 N=6) | 4
i FILL: Suff, Gray, Clayey SILT (MH) with Sand and Coal - Ub-2 REC=2.0' | \ T
- -N\Fragments, Moist. - - -
o - Very Stiff to Hard, Brown to Gray, Silty CLAY (CL), with o -+ 88-3 19-15-12 | .
L 10 — Sand, Rock and Limestone Fragments, Moist to Wet. 155763 - N=27) 10
L J L 4 sS4 659 -
L i L 4 3 N=14) | i
No Recovery UD-3 REC=0.1'
5 . - 4 $8-5 12-1-115 -
L i L 4 N=16) L N i
- 15 — 1552.63- $S-6 15-23-18 15
B i L N N=41) L |
- - - 4 887 9-11-12 [ o< .
L i L J (N=23) | 4
No Recovery UD-4 REC=0.1' ~N .
- . - 1 ss-8 20-30-20 [ 8
v n
—~ 20 — NOTE: Wet at 19.8' to 20.0' Below Ground Surface (BGS) -1547.63 N=50) 20
R 4 on 9/10/2009. - 4 sso 11-13-12 [ -
L 4 R J N=25) L _
(=] g
Sr . - < SS-10 15-14-14 | .
i L 4 Hard, Gray, Sandy SILT (ML), with Coal Fragments and L 4 (N=28) L \\\\ i
8— 25 | Clay, Moist to Wet. 542,63 SS-11 23-47-50/6" — 05
Bt . - 4 8812 40-50/3" |
GL N i 4ss13 s0/6" |
g SS-14 50/6"
=r 1 r 1 UD-5 REC=0.I' [ T
=] - 18815 40-40-22 o1 .
Sl 5 1537.63 N =62) 30
> Very Stiff to Hard, Gray, Sandy SILT (ML), with Coarse it o
~F 1 Sand, Wet. F - SS-16 6-7-196 » K E
%- i B 1 UD-6 (NC_=0‘)t_l B 4 .
] ’ 7 ss-17 9617 | ' il
= . o . N=26) [ -
Zi— 35 — 5 63
5 35 1532.631 o 1o 0-10-11 35
= | NOTE: Water Introduced to Hole. Used to Aid Auger ] N=21) Ny
ar - Drilling. . L i X L ]
gl | i ss19 (91313-71 85) - |
Q - L
L 4 L 4 L J
5| 40 —| Suffto Very Suff, Grayish Brown, Silty CLAY (CL), with L1527.63- UP7 REC=2.0 m
; i Shale Rock Fragments, Moist. B | L A
g $S-20 3-4-6
a0 I 1 N=10) [ 1
QL 4 - _ : - -
E | | i | UD8 REC=2.0' | i
O 45 — 1522.63 : 4
2 / $8-21 6-6-11 x >
el 7 - 1 N=17) [ T
m = -] = — - -
e / $822 5-10-11
& il - iy (N=21) 7
ar 7 A 4 - 8 REC=1.0' | 4
gL 5 LT 11451763
: 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling -
EQUIPMENT: CME 75 Truck Rig SOIL TEST BORING RECORD
METHOD: 325" HSA y —
NORTHING.:  3521467.007 BORING NO.: B-0908
EASTING: 10402599.492 . . . -
LOGGED BY:  Jon McDaniel PROJECT: AEP Chn‘ch‘ Rlver Dike Drilling
CHECKED BY: Ryan Rasnake 2% LOCATION:  Carbo, Virginia
DRILLED: September 11, 2009

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

PROJECT NO.: 3050-09-0131

PAGE 1 OF 2

4 MACTEC




SOIL TEST BORING AEP CLINCH RIVER DIKE DRILLING REVISED 1-10-10.GPJ MACTEC.GDT 1/27/10

D SOIL CLASSIFICATION L | E SAMPLES PLOW  NMOH)  LLOA)
v AND REMARKS El L] NCoOT 1 ® © ®
}; ]CE; S D ;F{ A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N v 1]::1 Pl © 8% @ SPT (bpf)
(fr) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E|l 2 & & 10 20 3 0 50 0
L 50 ] ] i ] 1517.63 20 30 40 50 60 70 80 90 100
Firm, Yellowish Brown, Silty SAND (ML), with Clay and §8-23 7-10-12
r - Shale Fragments, Moist. o -1 N=22) [ 4
- 4 Yellowish Brown, Silty CLAY (CL), with Weathered Rock / ~ —HUD-10 REC=1.0" | E
R _M\Fragments, Moist. Va7 R 1. | |
Very Stiff to Hard, Grayish Brown to Orange-Brown, Silty / SS-24 4-7-12
r 7 CLAY (CL), with Highly Weathered Shale Fragments and r . N=19) T .
.- 55 — Organics, Moist. 12.
5 —1512.63 9525 468 55
r T B T N=14) [ I
i ) B UD-11 REC=1.4' [ -
- - - - 88-26 5-7-11 -
o X (N=18)
60 I _—1507.6:— UD-12 REC=1.1' 60
- . o - §S-27 7-8-10 -
L 4 L ] (N=18) L 4
r 7 - - UD-13 REC=2.0' F. -
— 65 — -1502.63 65
- . - 48828 477 .
L 4 7N 4 N=14) L 4
L 4 " 4UD-14 REC=1.6' | \ 4
— 70 — Hag7.63 SSPIAN - T8 70
L 4 RESIDUAL: Very Stiff, Dark Gray to Brown, Clayey SILT - | 88-30 5-1 2-713 - -
i | (ML), Trace of Fine Sand, Moist. ' i i N=28) | ]
NOTE: Used Split Spoon to Sample Due to Material in SS-31 4-4-6
r - Bottom of Hole. r b (N=10) [ 1
— 75 — 1492.63 75
| i L {UD-15 REC=2.0' | i
- - Stiff, Dark Gray, Sandy SILT (ML), Moist to Wet. o s - B
L i | | 88-32 3.4-7 L 4
N=11)
— 80 — ‘ -1487.63- UD-16 REC=2.3' 80
B Firm, Dark Gray, Silty SAND (SM), with Shale Fragments, 7 0 : ’ 7
- 4 Wet. - 88-33 [ X. 5-11-9 | I <
- NVery Dense, Whitish Gray, Coarse (o Fine Gramed. Silty - N=20) | | 1
ery Dense, Whitish Gray, Coarse to Fine Grained. Si "
- 1 SAND (SM), with Rock Fragments, Wet. R {55-34 | X| 15-11-50/6" | ]
| oz _|\Coring Terminated at 84.4' Below Ground Surface (BGS) on . | 8S-35 50/1
85 9/10/2009. ; 1482.63 85
" Moderately Hard, Light Gray to Gray, Moderately Close 7] I '
- - Joint Spacing, Moderately Weathered SHALE.- o RE-REC=88¢ = -
L 4 ) RQD=534 L 4
|- oy — Auger Refusal at 84.6' Below Ground Surface (BGS) on 1 41477.63— - 96
B | 9/10/2009.
Coring Terminated at 89.5' Below Ground Surface (BGS) on B 7] B T
o - 9/10/2009. - s o .
| | Boring Terminated at 89.5' Below Ground Surface (BGS) on B R | ’ N
9/10/2009.
= 95 — H472.63 : 95
— 100 1467.63 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling g e i T~
EQUIPMENT: CME 75 Truck Rig A SOIL TEST BORING RECORD
METHOD: 3.25"HSA — >
NORTHING.:  3521467.007 BORING NO.: B-0908 W
EASTING: 10402599.492 . . . eqqe
LOGGED BY:  Jon McDaniel PROJECT: AEP Chn'ch' R}V€r Dike Drilling
CHECKED BY: Ryan Rasnake 2P & LOCATION:  Carbo, Virginia
DRILLED: September 11, 2009
. PROJECT NO.: 3050-09-0131 PAGE 2 OF 2)
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION /
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE. '
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. -




D SOIL CLASSIFICATION SAMPLES | Prgn  NMO»  LLOO
% AND REMARKS I} A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF Pl &35 % @ SPT (bpd)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. E| 2 & &
L 0 10 20 30 40 50 60 70 80 90 100
N.TOPSOIL
N FILL: Very Stiff to Stiff, Reddish Brown to Gray, Clayey 3-14-14 .
- 4 SAND (SC), with Sand, Rock, Coal and Organics, Moist. (N=28) L 4
- . REC=2.0' [ .
= 5 — 12-13-13 5
L 4 N=26) | i
- 4 REC=2.0' [ .
- 676 | g
- 10 N=13) 10
" ASH: Soft, Gray, Sandy SILT (ML), with Coal and Rock REC=2.0" I T
o -1 Fragments, Moist. r - - —
- . - - $s4 312 -
L 4 L - N=3) | 4
- 15 H552.60- UD-4 REC=1.5 15
- 4 FILL: Very Stiff, Yellowish Brown, Silty CLAY (CH), with L - - R
Rock Fragments, Moist. / SS-5 4-6-8
I T /0 y (N=14) T 1
L " Firm to Stiff, Brown, Silty CLAY (CH), with Large Rock 7 a 4 L i
i | Fragments, Moist. i | ss-6 3-4-5 ¢
NOTE: SS Sample Taken Due to Hard Material UD-5 N=9) [ 7]
— 20 — Encountered at 17.5'". H 547.60+ REC=0.8' 20
L | NOTE: Augers Kicked Off In Hole at 17.5' Below Ground B | ss-7 5-8-6 | ¥ |
Surface (BGS) on 9/8/2009 Due to Rock. A (N=14)
2 T Auger Refusal at 21.8' Below Ground Surface (BGS) on B 7 7
Ns 4 9/8/2009. o . = 4
=1 | Will Offset 16.0' North of Original Location (Toward | | |
& B-0907). . ]
@ [~ 25 — Boring Terminated at 21.8' Below Ground Surface (BGS) on H1542.60 25
QL 1. 9/8/2009. L i L 4
3)
Sr 4 L 4 L 4
=N 4 L i L -
=
&+ 4 L 4 R 4
S 30 —1537.60 30
al i L _ L .
&
>k 4 L - L -
o
=~{N 4 L 4 L .
Q
Z 35 — H532.66 35
=l 4 L 4 L A
]
ot 4 L 4 L -
gL _ " 3 L i
a
=l i L 4 L -
@
E — 40 — —1527.60 40
= - = - - -
9]
zZL N L 4 L o
o |
oL 4 L 4 L 4
[
[Sa]
gL _ L 4 L 4
2— 45 — -1522.60 45
=N 4 L - L i
S
;@ b - b - - -
=
72}
m - - - - - .
=
2 _ - - - i
9) 50 | 5 1 7 &0
LY 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling T BT
EQUIPMENT: CME 75 Truck Rig SOILTEST BORING RECORD
METHOD: 3.25" HSA -
NORTHING.:  3521467.007 BORING NO.: B-0908A
EASTING: 10402599.492 . . . [P
LOGGEDBY:  Jon McDanicl PROJECT: AFEP Chn‘ch.R'lver Dike Drilling
CHECKED BY: Ryan Rasnake DR LOCATION: Carbo, Virginia
DRILLED: September 8, 2009
_ PROJECT NO.: 3050-09-0131 PAGE 1 OF 1)
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION /
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




SOIL TEST BORING AEP CLINCH RIVER DIKE DRILLING REVISED 1-10-10.GPJ MACTEC.GDT 1/27/10

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

D SOIL CLASSIFICATION L | B SAMPLES PLO)  NM@)  LLOG
: AND REMARKS Bl Lo NComwT | © © ¢
? G E D 3{ A FINES (%)
E v ..
H SEE KEY SHEET FOR EXPLANATION OF N E Pl 5% @ SPT (bpf)
) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T |[E| 2&&
L . 1567.66 10 20 30 40 50 60 70 80 90 100
Auger Probe to 19.5' Below Ground Surface (BGS) on 1RO
- - 9/8/2009. - - r -
— 5 — 562,66 5
10 — | 1557.604 AU-1 10
— 15 — 552,60 15
— 20 — Auger Refusal at 19.5' Below Ground Surface (BGS) on 1 1547.66+ 20
N 1 9/82009. i | i
Boring Terminated at 19.5' Below Ground Surface (BGS) on 7
- - 9/8/2009. - - s -
— 25 — 154260 25
— 30 — H537.60 30
— 35 — 532.60 35
— 40 — H527.60 40
— 45 —f 152266 45
— 30 1517.66 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling A o '
EQUIPMENT:  CME 75 Truck Rig : SOIL TEST,BORI-NG. RECORD
METHOD: 3.25" HSA = '
NORTHING.:  3521467.007 BORING NO.: B-0908B
. |EASTING: 10402599.492 . . . e
LOGGED BY:  Jon McDanicl PROJECT: AEP Chn'ch‘R.wer Dike Drilling
CHECKED BY: Ryan Rasnake 72072 LOCATION:  Carbo, Virginia
DRILLED: September 8, 2009
9 PROJECT NO.: 3050-09-0131 PAGE 1 OF 1)

ZMACTEC




ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09

MACTEC Engineering and Consulting, Inc. BORINGNO..  MW-0910 SHEET 1 OF 2

22010 Commerce Drive PROJECT: AEP Clinch River Monitoring Wells
Abingdon, VA . P .
LOCATION: Carbo, Virgini
Telephone: 276-676-0426 OCATION arbo, Virginia
Fax: 276-676-0761 ‘ PROJECT NO.: 3050-09-0133
LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL
| & . CONSTRUCTION
DEPTH Vol & DESCRIPTION DETAIL ,
FEET 5 ELE\(/ﬂA')I'lON
(bgs) R7 RRI7 7R, .
| >777\TOPSOIL, Rootmat. a 2-INCH DIAMETER
ASH: Very Siiff to ST, Strong Brown, Sty CLAY (CL), with e DAMETER L
: Limestone Fragments and Organics, Moist. BOREHOLE :
T Soft, Reddish Yellow, Silty CLAY (CL), with Rock - R
57 Fragments, Moist to Wet. ' —1585
1 SHiff to Very Stiff, Reddish Yellow, Silty GLAY (CL), with "
7 / Rock Fragments and Organics, Moist to Wet. 3
10— % : — 1580
4 // NOTE: Difficult Drilling. -
] -1.1::] Very Dense, Dark Gray, Silty SAND {SM), with Organics, i
15 Moist to Wet. - — 1575
20 Firm to Dense, Dark Gray, Silty SAND (SM), Wet. 1570
25— — 1565
12| i
30 Very Loose, Dark Gray, Silty SAND (SM), Wet. ' 1560
i Firm to Dense, Dark Gray, Silty SAND (SM), with Thin i . B
) Calcite. Layering at 39.0', Wet. ; B
35— — 1555
: Cement Grout (0' - 73:2') B
40 Loose fo Firm, Dark Gray, Siity SAND (SM), with Calcite — 1550
7 Layering and Organics, Wet. B
45— —1545
J / _
DRILLING CONTRACTOR Tri-State Drilling REMARKS:
DRILLING METHOD 3.25" HSA, NQ Coring
DRILLING EQUIPMENT CME 550X
DATE DRILLED . 9/29/2009




ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09

MACTEC Engineering and Consulting, Inc. SORNCNO: MW-0910 SHEET 2 OF 2

22010 Commerce Drive PROJECT: AEP Clinch River Monitoring Wells
Abingdon, VA P—
LOCATION: Carbo, Virgini
Telephone: 276-676-0426 , » Virginia
Fax: 276-676-0761 ‘ PROJECT NO.:  3050-09-0133
’ LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL
< CONSTRUCTION
DEPTH |Water) < DESCRIPTION DETAIL
'_ i
FEET s ELE\(/f/t-\.')I'lON
(bgs) : , ,
.11 Loose to Firm, Dark Gray, Silty SAND (SM), with Calcite
N -4:1:} Layering and Organics, Wet. B
| Z | Firm, Yellowish Brown, Silty CLAY (CL), with Rock i
) Fragments and Black Organics, Moist. : B
55— —1535
7 Siiff to Very Stiff, Yeliowish Brown, Sitty CLAY (CL), with : -
7 Rock Fragments and Black Organics, Moist. B
60— % —1530
65— ? . —1525
i Firm, Dark Gray, Clayey SILT (ML), with Black Organics, i
7 Moist. B
70 Very Soft, Dark Gray, Clayey SILT (WIL), with Black —1520
7 Organics, Moist. B
T ﬁ\\\ Very Hard, Dark Gray, Highly Weathered SHALE (HWR), Top of Benfonite Sealat L.
T Moist. 73.p2' i
T Soft, Dark Gray, Close Joint Spacing, Slightly Weathered B
75— SHALE, 15 Degree Bedding. ‘ —1515
T e Top of Filter Pack at 78.1" |~
80"-' Top of Scr;een at 80.1' (20 :_1510
| -.| of Screen) B
i NOTE: Slickensides at 81.1" and 83.6'. _
85 NOTE: Slickensides at 85.0' —1505
7 NOTE: Had to Pull Casing, Rock Not Advancing to Inner B
. Barrel, Very Little Recovery. B
90— NOTE: Slickensides at 89.2". | sand(78.1-101.65)  |—1500
95— —1495
Auger Refusal at 73.7' Below Ground Surface (BGS) on - | Bottom of & ¢
9/30/2009. . ar goc;rln of Screen a
Coring Terminated at 98.8' Below Ground. Surface (BGS) on | Bottom of Well Cap at
9/30/2009. 100.65'
Boring Terminated at 98.8' Below Ground Surface (BGS) on Bottom of Borehole at
9/30/2009. : 101.65'




TEMPLATE 1 AEP CLINCH RIVER MONITORING WELLS 0133.GPJ MACTEC.GDT 10/14/69

D SOIL CLASSIFICATION L | E SAMPLES PLOH  NM@) LG
5 AND REMARKS ¢l 5 | TreomT - -
g g {3/ D $ A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N Elpl =85 ® SPT (bph)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D 1) T E 2 &8 &
L 0 1590 10 20 30 40 50 60 70 80 90 100
~\TOPSOIL, Rootmat. S
- 4 ASH: Very Stiff to Stiff, Strong Brown, Silty CLAY (CL), - 9 S§-1 3579 A
L with Limestone Fragments and Organics, Moist. / N B (N=16) | i
L / - - ss2 9778 .
B i N=15) | i
Soft, Reddish Yellow, Silty CLAY (CL), with Rock
- 5 — Fragments, Moist to Wet. — 1585 — SS-3 2-2-2-2 5
I 1 a=a |\l ]
Stiff to Very Stiff, Reddish Yellow, Silty CLAY (CL), with
o - Rock Fragments and Organics, Moist to Wet. - - SS4 3345 F -
L i L ] N=9 | A
L 4 = - SS-3 3-4-7-10 T
— 10 — — 1580 — N=17) 10
- . - 4 886 5-9-10-13 | .
L B N ] (N=23) [ |
- 4 NOTE: Difficuit Drilling. L - 887 9.9-10-9 F \\\ u
5 ] ~=19) | —~1_| ]
Very Dense, Dark Gray, Silty SAND (SM), with Organics, 3 >O
— 15 — Moist to Wet. — 1575 — SS-8 8-32-41-50/4" 15
o - - SS-9 14-47-33-35 =
L | ] N=68) | B
- 1 - SS-10 15-32-50-31 " E
- 20 1570 — [ =8 | 20
Firm to Dense, Dark Gray, Silty SAND (SM), Wet. . @
o E - SS-11 13-18-12-17 | -
B | i IN=29) | i
- . - S8-12 14-16-15-22 | B
L I A O] / l
— 25 — — 1565 —{ 8S-13 14-15-10-9 25
R R | N=19) i
L 4 - SS-14 6-4-5-8 7
L J i N=13) |
L d 4 88-15 3-6-7-8 ' 7
- . N=15)
30 Very Loose, Dark Gray, Silty SAND (SM), Wet. 1560 30
- - - SS-16WRR-WOR-WOR-WOR =
i Firm to Dense, Dark Gray, Silty SAND (SM), with Thin ] : i ]
= - Calcite Layering at 39.0', Wet. —-88-17 WOR-WOR-5-6 -
L | /N N=11) \)v ]
— 35 ~ 1555 — SS-18 >< 35-26-14-20 35
| | | (N=34) | B
S - 88-19 45412 :
L 4 J N=16) | |
B b + §S-20 2-2-6-6 -
L | N=12)
40 —T0se 1o Firm, Dark Gray, Silty SAND (SM), with Calcite 1550 40
o < Layering and Organics, Wet. - SS-21 5-7-2-2 1
L i J N=4) 4
F . - SS-22 5-3-5-5 -
L i 4 N=10) i
L 45 1545
DRILLER: Tri-State Drilling
EQUIPMENT: CME 550X
METHOD: 3.25" HSA, NQ Coring -
ESLE le‘g: BORING NO.: MW-0910
LOGGED BY:  Nick Smith PROJECT: AEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
DRILLED: September 29, 2009

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

| PROJECT NO.: 3050-09-0133

ZMACTEC

PAGE 1 OF 3)




TEMPLATE 1 AEP CLINCH RIVER MONITORING WELLS 0133.GPJ MACTEC.GDT 10/14/09

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

D SOIL CLASSIFICATION L | E SAMPLES PLOH MM Lo
b AND REMARKS ¢l E | ¢ FreoTT - = "
P RE G| E |p|T A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N Elrl =%5% @ SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (¢0)] T E| 2 &8 &
L 45 — 10 20 30 40 50 60 70 80 S0 100
Loose to Firm, Dark Gray, Silty SAND (SM), with Calcite S5-25 3-3-3-4
- - Layering and Organics, Wet. N=7) L -
- . $S-24 3347 F .
R 4 N=11) | |
» - SS-25 6-8-8-8 - .
- 50 — (N - 16) 50
L - $S-26 2123 | 4
L 4 L 4 N=5) | 4
Firm, Yellowish Brown, Silty CLAY (CL), with Rock
N 7 Fragments and Black Organics, Moist. N - S8-27 6(}:?‘}?) - \’ -
— 55 — — 1535 — SS-28 3-4-6-8 55
L i N=14) | i
Stiff to Very Stiff, Yellowish Brown, Silty CLAY (CL),
- - with Rock Fragments and Black Organics, Moist. - - SS8-29 6-7-8-9 B
L d B i N=17) | i
- . - - ss-30 X 4-6-67 .
— 60 — 1530 N=13) 60
- - - - §S-31 5-3-10-11 - -
L | B | MN=21) | ]
- - - 4 ss-32 3367 I -
R | 3 | N=13) | i
- 65 — — 1525 — SS-33 6-6-6-7 65
N | B | N=13) | i
- . //— - 55-34 4687 4
L d N=15) | .
Firm, Dark Gray, Clayey SILT (ML), with Black Organics, dl\
o < Moist. o — S8-35 4-4-3-5 ™~ 1
- 70 1520 N=8) -~ 70
Very Soft, Dark Gray, Clayey SILT (ML), with Black ~ —
- Organics, Moist. - 4/85-36 | WDR-WOR-WOR-4 T~ .
™~
i Very Hard, Dark Gray, Highly Weathered SHALE (HWR), ] i ~e
o - Moist. I { S8-37 6-50/2" i
r 5 Soft, Dark Gray, Close Joint Spacing, Slightly Weathered o h ] N b
75 SHALE, 15 Degree Bedding. . 1515 — 75
L . - RC-1 REC=84% [ E
L i | RQD=17% | |
— 80 — 1510 — = 80
i | NOTE: Slickensides at 81.1' and 83.6". i i I i
i | | rC2 REC=24% | i
RQD=0%
85 ] NOTE: Slickensides at 85.0' 1505 B 8
o - NOTE: Had to Pull Casing, Rock Not Advancing to Inner - e - -
R | Barrel, Very Little Recovery. i L R
L - 4 RC-3 REC=60% L 4
L 90 NOTE: Slickensides at 89.2". 1500 RQD=0%
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling
EQUIPMENT: CME 550X
METHOD: 3.25" HSA, NQ Coring - N
I;J?LE le\; BORING NO.: MW-0910
LOGGED BY:  Nick Smith PROJECT: AFEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
DRILLED: September 29, 2009
_ PROJECT NO.: 3050-09-0133 PAGE 2 OF 3

ZMACTEC




D SOIL CLASSIFICATION L | E SAMPLES PLOSH  NME®  LLOG
E E L ; N-COUNT @ = ?
P AND REMARKS G E D ;F{ A FINES (%)
T E v .
H SEE KEY SHEET FOR EXPLANATION OF N 1]::1 Pl 255 ® SPT (bpf)
(/) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T |E| 2&&
%0 1500 10 20 30 40 50 60 70 80 90 100
Soft, Dark Gray, Close Joint Spacing, Slightly Weathered
- - SHALE, 15 Degree Bedding. . - -
% 19957 rea | ¥ REC=75% %
- - - RQD=0% [ -
I 7 | res § B rREC=100% | ’
r <1 Auger Refusal at 73.7' Below Ground Surface (BGS) on B 1 RQD=57% [ -
— 100 | 9/30/2009. — 1490 — 100
Coring Terminated at 98.8' Below Ground Surface (BGS) on
- - 9/30/2009. - - - -
B | Boring Terminated at 98.8' Below Ground Surface (BGS) on | ] L |
9/30/2009.
105 — — 1485 — 105
L ] L ] L R
— 110 — - 1480 — I 110
% b - - = - -
=
53 N L 4 L 4
= 115 - — 1475 — 115
o)
ol 4 L - L .
=
@l J L ] L i
Q
gl i L J L i
by
E - - - - - -
G
o 120 - — 1470 — 120
S |- - b= - - P
172
-
= 4 . o - m
Ak
EY
oL N i J L J
g L
gL g J L N
o
;— 125 — — 1465 — 125
L i L N L i
b=}
[~
=l i L N L i
>
2L 4 L 4 L 4
jas]
(S5 - - - - -
=
o 130 — — 1460 — 130
-9
[S5 5N - - - - -
<<
- N L 4 L b
[_.
E b — - - b= -
&L J L ] L N
EL 135 1455
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling i
EQUIPMENT: CME 550X
METHOD: 3.25" HSA, NQ Coring =
ESLE DL“S~: BORING NO.: MW-0910
LOGGEDBY:  Nick Smith PROJECT: AEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
DRILLED: September 29, 2009

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

| PROJECT NO.: 3050-09-0133

PAGE 3 OF 3)

ZMACTEC




MACTEC Engineering and Consulting, inc. BORINGNO..  MW-0911 SHEET 1 OF 1

22010 Commerce Drive PROJECT: AEP Clinch River Monitoring Welis
Abingdon, VA . ..
LOCATION: Carbo, Virginia
Telephone: 276-676-0426 » VIrg
Fax: 276-676-0761 PROJECT NO.: 3050-09-0133
LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL ’
S CONSTRUCTION
DEPTH |Water| < DESCRIPTION DETAIL
FEET & ELE\(/f?’)TION
(bgs) R 77 R T 7RV 7RI, .
] 43 TOPSOIL, Rootmat ) a \ 2-INCH DIAMETER i
ASH: Siiff, Yellowish Red, Clayey SILT (ML), with 1race of "g‘fh('-;H DIAMETER
b \Sand, Sandstone Fragments and Roots, Moist. BOREHOLE B
7 Firm to Soft, Brown, Silty CLAY (CL), with Sandstone 3
7 Fragments and Biack Organics, Moist. -
5— ) — 1565
j Loose to Firm, Brown, Silty SAND (SM), with Sandstone B
7 Fragments and Black Organics, Moist. Cement Grout (0 - 14.7") |
10— — 1560
B Very Hard, Brown, Highly Weathered SHALE (HWR), with -
7 Sand, Shale Fragments and Large Shale in the Bottom of the B
7 Spoon, Moist. _ -
Soft, Dark Gray, Close Joint Spacing, Moderately :X%F’f Bentonite Seal at
Weathered SHALE, Water Staining in Fractures, . ’
Slickensides at 14.6' and 15.2', Calcite Pyrite Inclusions. Top of Filter Pack at
-1 17.48
Water Staining at 18.3' only on 85 Degree Fracture, \
Slickensides at 17.95 to 18.75', 19.75", 20.2', 22.0' and 22.5". | o o Soreenat 1945
~f
INCLUSIONS: Slickensides at 26.25', 27.75', 29.45', 29.75',
30.15', 30.45' and 31.15'.
| sand (17.45'- a1)
Bottom of Screen at
Auger Refusal at 14.2' Below Ground Surface (BGS) on .| 39.45'
9/25/2000. e + *.| Bottom of Well Cap at 40'
Coring Terminated at 39.5' Below Ground Surface (BGS) on Bottom of Borehole at 41
9/25/2009.
Boring Terminated at 39.5' Below Ground Surface (BGS) on
9/25/2009.
DRILLING CONTRACTOR Tri-State Drilling REMARKS:
DRILLING METHOD 3.25" HSA, NQ Coring
DRILLING EQUIPMENT CME 550X
DATE DRILLED 9/25/2009

ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09




D SOIL CLASSIFICATION L | E SAMPLES PLOD  NM@)  LL)
B AND REMARKS &l E |1 RHCoUNT - -
% g S D ;I; A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N 5 Pl © 5% ® SPT (bpf)
(fH) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 2 & &
L o 1570 10 20 30 40 50 60 70 80 90 100
TOPSOIL, Rootmat st st ]
u 4 ASH: Stiff, Yellowish Red, Clayey SILT (ML), with Trace r - SS-1 4-5-6-6 a
R | _of Sand, Sandstone Fragments and Roots, Moist. N=12) | i
Firm to Soft, Brown, Silty CLAY (CL), with Sandstone .
' < Fragments and Black Organics, Moist. SS-2 4({\!3-_3;6) 3 -
— 5 — SS-3 3.2.2-2 5
L N=4) | A
Loose to Firm, Brown, Silty SAND (SM), with Sandstone
- - Fragments and Black Organics, Moist. SS-4 2-2-2-3 -
L R , N=5 | \ 4
- - $8-5 2477 | .
- 10 N=19 o~ 10
R
- . SS-6 >< 5-4-6-20 |- Tt .
L | N=26) | ~ ] ]
Very Hard, Brown, Highly Weathered SHALE (HWR), .
- - with Sand, Shale Fragments and Large Shale in the Bottom of - - S§8-7 8-7-45-50/2" + -
the Spoon, Moist. \ L | V \
r 7 SS-8 X 50/2" 3 )
| 15 — Soft, Dark Gray, Close Joint Spacing, Moderately Weathered 1555 — 15
SHALE, Water Staining in Fractures, Slickensides at 14.6'
o ~ and 15.2', Calcite Pyrite Inclusions. - 7 r ) 1
- - 7 RC-1 REC=65% [ 7

Water Staining at 18.3' only on 85 Degree Fracture,
Slickensides at 17.95 to 18.75', 19.75', 20.2', 22.0' and 22.5".

L - RQD=7.5% L

LOGGED BY:  Nick Smith
CHECKED BY: Ryan Rasnake

- 20 — 1550 — "L : 20
i N 1. RC2 REC=98% | : 1
s 4 » B RQD=8.37% |- -
=
S 4 4 L 4
= 25 — 1545 — | 25
8L _ L _
fuf; INCLUSIONS: Slickensides at 26.25', 27.75', 29.45', 29.75',
B 30.15', 30.45" and 31.15". b N 7
< - . | -
=1 -
% - - - - -
A -3 '=080,
e | — ~ - = -
oy
-t
= N J L 4
=]
=
% L i i R 4
gl i 7 | | I T
; ~ 35 — — 1535 — 35
oL J - L 4
=
=] 4 - -1 RC-4 REC=94% | 7
2| | i RQD=62% | |
3]
é 40 Auger Refusal at 14.2' Below Ground Surface (BG)S on 0 ~ 0
L 40 - Aug 2 — 1530 —| 4
o 9/25/2009. >3
ﬁ B -1 Coring Terminated at 39.5' Below Ground Surface (BGS) on B N o N
~L -1 9/25/2009. L | N |
H Boring Terminated at 39.5' Below Ground Surface (BGS) on
<r - 9/25/2009. - 8 - B
[
gl B L 2 L -
Bl 45 1525
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling
EQUIPMENT: CME 550X
METHOD: 3.25" HSA, NQ Coring -
HOLE DIA.: BORING NO.: MW-0911 W
REMARKS:

PROJECT: AFEP Clinch River Monitoring Wells
LOCATION:
DRILLED: September 25, 2009

THIS RECORD 1S A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

 PROJECT NO.: 3050-09-0133 PAGE 1 OF 1)

ZMACTEC




MW-0912 " SHEET 1 OF 2

ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT _10/20/09

MACTEC Engineering and Consulting, Inc. BORING NO.: ‘
22010 Commerce Drive PROJECT: AEP Clinch River Monitoring Wells
Abingdon, VA . s
LOCATION: Carbo, Virginia
Telephone: 276-676-0426 | % Yirg
Fax: 276-676-0761 PROJECT NO.: 3050-09-0133
LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL
< CONSTRUCTION
DEPTH |Water| DESCRIPTION DETAIL
FEET b ELE\(/fA')I’ION
t.
(bgs) RT 7R, %
ASH: Stiff-to Very Stiff, Yellowish Red, Clayey SILT (ML), 2-INCH DIAMETER
N with Trace of Sand, with Shale, Limestone Fragments and WELL T
7 Organics, Dry to Moist. BGSEEESL'QMH ER B
- Very Stiff, Coal Fragments. =
) Stiff, No Roots. -
5— o 0w 1555
- Firm, Yellowish Red, Clayey SILT (ML), Moist. -
7 SHiff to Very Stiff, Reddish Brown, Clayey SILT (ML), with "
7 Organics, Moist. B
10— : — 1550
: Firm, Reddish Brown, Clayey SILT (ML), Moist. :
15 Siiff to Very Stiff, Red Brown, Clayey SILT (ML), Moist. :_154'5
. Very Stiff, Yeliowish Brown, Clayey SILT (ML), with Shale _
20— Fragments, Dry to Moist. 1540
i - Firm, Dark Gray, Siity SAND (SM), with Organics, Moist o i
25 Wet. . —1535
§ Very Loose to Loose. Dark Gray, Silty SAND (SM), with ! n
1 Roci Fragments, Wet. Y, Sity. SAND (S w Cement Grout (0" - 57.8) |-
30 — 1530
T Firm, Dark Gray, Silty SAND (SM), with Rock Fragments 3
N and Organics, Wet. §
35— —1525
] NOTE: Difficult Drilling. -
40 NOTE: Fill Coming Up in Augers so Center Bit Not Going — 1520
7 Down, Will Start Using Roller Bit and Flushing. B
4 RESIDUAL: Firm, Grayish Brown, Silty SAND (SM), Fine to -
i Medium Graded, with Sandstone and Caicite Fragments, Wet. "
45— Firm, Grayish Brown, Sandy GRAVEL (GP), Fine to 1515
] Medium Sand, Wet. _
i Very Loose, Dark Gray, Silty SAND (SM), with Rock B
| Fragments and White Thin Calcite Layerts, Wet. i
DRILLING CONTRACTOR Tri-State Drilling REMARKS:
DRILLING METHOD 3.25" HSA, NQ Coring
DRILLING EQUIPMENT CME 550X
DATE DRILLED 9/21/2009




MACTEC Engineering and Consuliting, Inc. BORINGNO..  MW-0912 SHEET 2 OF 2

22010 Commerce Drive PROJECT: - AEP Clinch River Monitoring Wells
Abingdon, VA i .
Telephone: 276-676-0426 LOCATION: Carbo, Virginia
Fax: 276-676-0761 PROJECT NO.: 3050-09-0133
LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL -
E v CONSTRUCTION
DEPTH |Water DESCRIPTION DETAIL
FEET o ELEVATION
(ft.)
(bgs) . o
1 Very Loose, Dark Gray, Silty SAND (SM), with Rock
7 Fragments and White Thin Calcite Layerts, Wet. B
Very Hard, Strong Brown, Silty CLAY (CL), Fine Grained
7 Sand, with Sandstone Fragments, Moist to Wet. "~
55— — 1505
\ Very Hard, Dark Gray, Highly Weathered SANDSTONE
T ALNAW (HWR), with Some Strong Brown Silty, Wet. <] Top of Bentonite Seal at
] o Hard, Medium Dark Gray, Moderately Close Joint Spacing, & 578 B
71 ' | Moderately Weathered SANDSTONE, 65 Degree Bedding, ] -
60— \60 to 65 Fractures. . ™| Top of Filter Pack at 60 |— 1500
- INCLUSIONS: Water Staining in Fractures on Rock, Fine . =
4 \Grained. ‘| Top of Screen at 62.1' (20" |-
i Soft, Dark Gray, Close Joint Spacing, Moderately to .| of Screen) _
J Severely Weathered SHALE, Water Staining in Fractures, _
.160 to 75 Degree Bedding, 80 Degree Fracturing. 1
65 Soft, Dark Gray, Close Joint Spacing, Moderately to 495
7 Severely Weathering SHALE, Water Staining in Fractures, B
1 X % 31 60 to 65 Degree Bedding, 80 Degree Fracturing. =
. % % 1 |INCLUSIONS: Slickensides at 61.0", 62.66', No Water -
4 x x 3 \Staining. : =
70— % % 1 INCLUSIONS: Slickensides at 64.97', 66.08'. 1490
4 X X 1 Moderately Hard, Dark Gray, Moderately Close Joint : -
i x x 1 Spacing, Moderately Weathered SILTSTONE, 60 Degree | sand (60' - 83.65") _
% % ] Bedding. | ’
X X '
- X X .
x x 3 INCLUSIONS: Pyrite Flakes in Fracture, Slicken Sides at
75 X X7 70.92, 71.62. 1485
T X X X =
- X X |—
X X X
- X X —
X X
- X X [
80— X x —1480
B X X X n
X X
. : § . | Bottom of Screen at 82.1' |~
. : x ) Bottorl'n of Well Cap at -
Augering Terminated at 52.8' Below Ground Surface (BGS) on gﬁﬁfm SFBorehols at
9/21/2009. ) 83.65' :
Coring Terminated at 74.97' Below Ground Surface (BGS) on
9/21/2009.
Boring Terminated at 74.97' Below Ground Surface (BGS) on
9/21/2009. -

ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09




D SOIL CLASSIFICATION L | E SAMPLES PLOY  NMO) LG
5 AND REMARKS E| L [ o[ ™) 7 © ®
P G E D ;f{ A FINES (%)
T E v s -
H SEE KEY SHEET FOR EXPLANATION OF N IIEI P \zg 2 fg © SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E[f 2 & &
I 1560 10 20 30 40 50 60 70 80 90 100
ASH: Stiff to Very Stiff, Yellowish Red, Clayey SILT
- - (ML), with Trace of Sand, with Shale, Limestone Fragments o - SS-1 1-2-6-6 | ]
L | and Organics, Dry to Moist. L i N=12) | i
Very Stiff, Coal Fragments.
o A - - SS-2 16-9-9-8 -
L 4 L i N=17) | N
Stiff, No Roots.
— 5 = — 1555 — SS-3 4-7-6-6 5
L | Firm, Yellowish Red, Clayey SILT (ML), Moist. L i N=12) | .
o . - - SS-4 7-9-3-2 -
L 4 N=5) | |
Stiff to Very Stiff, Reddish Brown, Clayey SILT (ML), with
o - Organics, Moist. o 4 SS-5 | X| 46-10-11 | B
10 - - 1550 =21 10
L 4 o -4 SS-6 3-4-5-6 | -
i | N=11) [ i
Firm, Reddish Brown, Clayey SILT (ML), Moist.
L - o 4 SS-7 5-5-3-2 T
i 4 N=3) 4
Stiff to Very Stiff, Red Brown, Clayey SILT (ML), Moist.
— 15 — — 1545 — SS-8 4-7-8-9 15
L i L i N=17) i
- - - - SS9 4-6-9-6 -
B i | i N=15) |
| Very Stiff, Yellowish Brown, Clayey SILT (ML), with | i
3 Shale Fragments, Dry to Moist. 55-10 60:?;85135) T
— 20 — — 1540 — 20
L - - - SS-11 8-6-8-9 1
R i i | N=17) i
ar g — - . _ _ - - 88-12 5-9-10-9 B
< Firm, Dark Gray, Silty SAND (SM), with Organics, Moist p N=19)
sl T to Wet. . R
= 25 — SS-13 15-13-7-7 23
a8l N=14) i
5]
=1 . $S-14 1-3-3-1 -
§ ! N=4) _
Very Loose to Loose. Dark Gray, Silty SAND (SM), with
E o < Rock Fragments, Wet. SS-15 0-1-2-1 E
w . $8-16 1-1-2-2 .
3 /N N=4 4
; Firm, Dark Gray, Silty SAND (SM), with Rock Fragments
ofF - and Organics, Wet. SS8-17 0-0-6-9 1
& N=15) »
=2r 4 L -
S 35 S$S-18 X 5-11-12-12 35
ol N | /N (N=24) | i
=
Bt . $s-19 | X| 10-13-13-12 | -
1 i ) : N=25 | i
= NOTE: Difficuit Drilling. )
% o - SS-20 10-13-13-15 .
Al 40 - I . . - (N=28) 40
o NOTE: Fill Coming Up in Augers so Center Bit Not Going E
ar 4 Down, Will Start Using Roller Bit and Flushing. SS-21 13-15-15-11 f -1
~L i (N=26) i
€| | RESIDUAL: Firm, Grayish Brown, Silty SAND (SM), Fine ss22 1X| #5105 - ]
= to Medium Graded, with Sandstone and Calcite Fragments, X N=15)
Zr -\ Wet. SO - 1
EL 45 Dol 1515
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling QOTT TRST RORINC RECORD
EQUIPMENT:  CME 550X ~ SOIL TEST BORING RECORD .
METHOD: 3.25" HSA, NQ Coring =
ggLE DI%: BORING NO.: MW-0912
LOGGED BY:  Nick Smith PROJECT: AFEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
DRILLED: September 21, 2009
(_ PROJECT NO.: 3050-09-0133 PAGE 1 OF 2

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




TEMPLATE 1 AEP CLINCH RIVER MONITORING WELLS 0133.GPJ MACTEC.GDT 10/14/09

D SOIL CLASSIFICATION L | E SAMPLES PLOY  NM(H) LK)
P AND REMARKS &l 5 |1 HreonT - FINE "
T Sl v ey A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N E Pl 5355 © SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 28 &
L 45 10 20 30 40 50 60 70 80 90 100
Firm, Grayish Brown, Sandy GRAVEL (GP), Fine to S5-23 13-10-10-8
- -~Medium Sand, Wet. N=18)
| | Very Loose, Dark Gray, Silty SAND (SM), with Rock SS-24 0-0-1-2
Fragments and White Thin Calcite Layerts, Wet. = (N= 3'5
o . SS-25 0-2-1-3
— 50 — N=4)
- A SS-26 0-0-1-6
i N=7)
Very Hard, Strong Brown, Silty CLAY (CL), Fine Grained
- - Sand, with Sandstone Fragments, Moist to Wet. - - S§S8-27 0-0-1-6
L 4 B i N=7)
— 55 = — 1505 — SS-28 4-4-7-50/5" 55
i Very Hard, Dark Gray, Highly Weathered SANDSTONE 1 N/ i ®
- - (HWR), with Some Strong Brown Silty, Wet. - - $5-29 | X [45-48-56-50/2"L -
- - Hard, Medium Dark Gray, Moderately Close Joint Spacing, BN - ] - .
Moderately Weathered SANDSTONE, 65 Degree Bedding, . .
" "L 60 to 63 Fractures. SeeEE 1 RCI REC=72% - 7
| 60 —|\INCLUSIONS: Water Staining in Fractures on Rock, Fine / 1500 — RQD=0% 60
Grained. |
T 1\ Soft, Dark Gray, Close Joint Spacing, Moderately to 7 N 7
S - \Severely Weathered SHALE, Water Staining in Fractures, L - = 4
60 to 75 Degree Bedding, 80 Degree Fracturing.
i Soft, Dark Gray, Close Joint Spacing, Moderately to 1 rc2 REC=55% | T
- - Severely Weathering SHAILE, Water Staining in Fractures, . RQD=0% r- .
- 60 to 65 Degree Bedding, 80 Degree Fracturing.
i— 65 —| INCLUSIONS: Slickensides at 61.0, 62.66', No Water 1495 — F 65
L 4 Staining. i L .
INCLUSIONS: Slickensides at 64.97', 66.08'. —
N Moderately Hard, Dark Gray, Moderately Close Joint § ; ; r T E I T
L 4 Spacing, Moderately Weathered SILTSTONE, 60 Degree X X x| E L i
Bedding. X X X RC-3 REC=95%
R _ X X Xf - RQD=67% [ T
X X X
— 70 — X X X~ 1490 — : 70
X X X —
- - X X X | L -
X X X
| . X X XL o - .
X X X
. _ X X X _ L n
X X X
L . . . X X X| | RC4 REC=61% L B
INCLUSIONS: Pyrite Flakes in Fracture, Slicken Sides at § i i RQD=32%
— 75 — 70.92',71.62" x| x x[— 1485 — 75
X X X
~ h X X X = - 1
X X X
o . X X x| = | - ~
X X X
— — X X X - - -
X X X
- -1 X X X -] - -
X X X
— 80 — X X X|_ —
XXX 1480 RC-5 REC=95% 80
I ] x x x| 7] RQD=76% | -
| 4 X X X| _ L. A
X X X
| i X X X | i | i
X X X A
- - Augering Terminated at 52.8' Below Ground Surface (BGS) o B = B
| g5 | om 9/21/2009. L
Coring Terminated at 74.97' Below Ground Surface (BGS) on 475 85
- 4 9/21/2009. L 4 L J
Boring Terminated at 74.97' Below Ground Surface (BGS) on
B 1 9/21/2009. B T - 1
—
%0 1470 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling
EQUIPMENT: CME 550X
METHOD: 3.25" HSA, NQ Coring — N
E}?LE DIAS~_5 BORING NO.: MW-0912
LOGGED BY:  Nick Smith PROJECT: AEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
' DRILLED: September 21, 2009
_ PROJECT NO.: 3050-09-0133 PAGE 2 OF 2)
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION /
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09

MACTEC Engineering and Consulting, Inc. BORINGNO.:  MW-0913D SHEET 1 OF 1
22010 Commerce Drive PROJECT: AEP Clinch River Monitoring Wells
Abingdon, VA \ e
LOCATION: Carbo, Virginia
Telephone: 276-676-0426 » Yirg
Fax: 276-676-0761 PROJECT NO.: 3050-09-0133
LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
WELL
Z CONSTRUCTION
DEPTH |Water| < DESCRIPTION DETAIL
FEET 5 ELEVATION
(ft.)
(bgs) Z37 7RI T 7T,
| Augered Probe to 29.5' Without Sampling. V%IIIENLEH DIAMETER i
_ 6-INCH DIAMETER —
] BOREHOLE B
5 —1515
10— —1510
: Cement Grout (0' - 26.9")
15—+ — 1505
20 — 1500
25— — 1495
7 Top of Bentonite Seal at -
_ 26.9'
30— Soft, Dark Gray, Close Joint Spacing, Moderately — 1490
_ Weathered SHALE, Calcite in Fractures. o Top of Filter Pack at 30.8' |-
- INCLUSIONS: Slicken Sides at 31.55', 32.35', 33.05', -
J 33.45', Fracturing at 60.0'. .| Top of Screen at 33' (10'
4 .| of Screen)
35— — 1485
4 INCLUSIONS: Slicken Sides at at 36.35' _
4 't Sand (30.8' - 44.55") _
40— — 1480
. Bottom of Screenat 43' |-
i .*| Bottom of Well Cap at _
— 43.55'
Auger Refusal at 29.5' Below Ground Surface (BGS) on Botffm of Borehole at
9/24/2009. 44.55'
Coring Terminated at 44.6' Below Ground Surface (BGS) on
9/24/2009.
Boring Terminated at 44.6' Below Ground Surface (BGS) on
9/24/2009.
DRILLING CONTRACTOR  Tri-State Drilling‘ REMARKS:
DRILLING METHOD 3.25" HSA, NQ Coring

DRILLING EQUIPMENT CME 550X

DATE DRILLED

9/24/2009




TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

D SOIL CLASSIFICATION L | E SAMPLES PO NMOH) L)
3 AND REMARKS ElL | NCoWT | ® © °
P g 5 D A FINES (%)
T -
H SEE KEY SHEET FOR EXPLANATION OF N E 3% ® SPT (bpf)
) SYMBOLS AND ABBREVIATIONS USED BELOW. D ) T 235
) 1520 10 20 30 40 50 60 70 80 90 100
Augered Probe to 29.5' Without Sampling. =
— 5 — 1515 — 5
~ 10 — 1510 — 10
— 15 — 1505 o AU 15
— 20 — 1500 — 20
5 . — -1 (= -
3
S L N L 4
= 25 — 1495 — 25
[a]
oL L . L _
Q
m
2l L 4 L 4
Q
<l L o L .
=
% - - . - _
@b 30 Soft, Dark Gray, Close Joint Spacing, Moderately Weathered 1490 — 30
= SHALE, Calcite in Fractures.
sl L 4 L 4
E:_ INCLUSIONS: Slicken Sides at 3155, 32.35', 33.05, 4 rca REC=35% | 4
= 33.45', Fracturing at 60.0". RQD=0%
g
E - - | -]
8 ~ -
gl 35 1485 — 35
St i 4 L A
2l INCLUSIONS: Slicken Sides at at 36.35' 1 rea REC=T2% - ]
=18 i | RQD=0% |
o
OF -1 - .
& |
of 40 1480 — 40
(=9
g = - - -l
=t 4 RC3 REC=38% | T
gl i ] RQD=0% 4
=
g ] L 4
& L L]
Bl 45 1475
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling S S e e T
EQUIPMENT:  CME 550X SOIL TEST BORING RECORD
METHOD: 3.25" HSA, NQ Coring P W
ESLE DI;AS:: BORING NO.: MW-0913D
LOGGED BY:  Nick Smith PROJECT: AEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
DRILLED: September 24, 2009
_ PROJECT NO.: 3050-09-0133 PAGE 1 OF 2)
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION Z
LOCATION. SUBSURFACE CONDITIONS AT OTHER /
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.




TEMPLATE 1 AEP CLINCH RIVER MONITORINC WELLS 0133.GPJ MACTEC.GDT 10/14/09

D SOIL CLASSIFICATION L | E SAMPLES PLOY  NMEH LG

: AND REMARKS &l B | Treom - = "

P ]CEi \E/ D ;f{ A FINES (%)

T o= =

H SEE KEY SHEET FOR EXPLANATION OF N I]\EI P © 4 it ® SPT (bpf)

(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 2 & e
L 45 1475 10 20 30 40 50 60 70 80 90 100

i Auger Refusal at 29.5' Below Ground Surface (BGS) on
= 4 9/24/2009. - - - -

Coring Terminated at 44.6' Below Ground Surface (BGS) on
B T 9/24/2009. i} 7 B ;
L - Boring Terminated at 44.6' Below Ground Surface (BGS) on L 4 L 4
9/24/2009.
— 50 — I 1470 — 50
— 55 — — 1465 — 55
— 60 — — 1460 — 60
- - = - r_ =
— 65 — [ 1455 — 65
— 70 — — 1450 — 70
— 75 — - 1445 — 75
- 80 — — 1440 — 80
— 85 — — 1435 — 85
L 90 1430
0 10 20 30 40 50 60 70 80 90 100

DRILLER: Tri-State Drilling

METHOD:

EQUIPMENT: CME 550X

3.25" HSA, NQ Coring

HOLE DIA.:

REMARKS:

LOGGED BY:  Nick Smith
CHECKED BY: Ryan Rasnake

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.

INTERFAC

ES BEWEEN STRATA ARE APPROXIMATE.

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

[ BORING NO.:

MW-0913D
PROJECT: AEP Clinch River Monitoring Wells
LOCATION:
DRILLED: September 24, 2009
L PROJECT NO.: 3050-09-0133 PAGE 2 OF 2)

A MACTEC




MACTEC Engineering and Consulting, Inc. BORINGNO.: ~ MW-0915 SHEET 1 OF 1

22010 Commerce Drive PROJECT: AEP Clinch River Monitoring Wells
Abingdon, VA : ' A
- LOCATION: Carbo, Virgin
Telephone: 276-676-0426 a ginia
Fax: 276-676-0761 "PROJECT NO.:  3050-09-0133
LOGGED BY:  Nick Smith CHECKED BY: Ryan Rasnake
' WELL
s CONSTRUCTION
DEPTH |Water| < DESCRIPTION DETAIL
FEET o ELE\(/ﬂA')FlON
(bgs) . X7, '
] $ho Ll TOPSOIL, Rootmat Gravel Fill V:\zlgl\l_EH DIAMETER i
] Stiff to Very Stiff, Yellowish Brown, Silty CLAY (CL), with 6-INGH DIAMETER i
Rock Fragments, Moist. BOREHOLE
5 — 1565
] NOTE: Coal Fragments, Red Tan Light Gray Molting, with B
.y Ash at 6.0'. Cement Grout (0' - 14.3") [~
10— % — 1560
i // Stiff to Very Stiff, Yellowish Red, Silty CLAY (CL),.Tan i
i Mottling, with Organics and Rock Fragments, Moist. B
~ Top of Bentonite Sealat |-
15— 14.3 — 1555

T\ Very Dense, Light Reddish Brown, Silty SAND (SM), with

Sandstone Rock Fragments, Moist. -1 Top of Filter Pack at 17.1' |~

] Hard, Medium Gray, Moderately Close Joint Spacing, Freshly B
7 Weathered Mudstone Fractures at 60 to 75 Degrees. . -
20— INCLUSIONS: Water Staining in Fractures, Calcite Veins Top of Screen at 20.6' (20' {— 1550
4 Throughout, Slickensides at 17.3', 18.2' abd 20.9". | of Screen) -
. INCLUSIONS: Slickensides at 23.5'. =
25— — 1545
N I Hard, Very Light Gray, Wide Joint Spacing, Freshly - B
A I | | Weathered LIMESTONE, Fractures at 50 Degrees, . Ve -
30— | Disturbed Bedding Throughout. - Sand (17.1° - 42)) 1540
] ‘ i
] l _
[
- I —
4 [ : _
35— T I INCLUSIONS: Slickensides Blackened at 34.3' — 1535
4 [ -
. l 7| INCLUSIONS: Slickensides at 35.8', 36.4' ~
4 T _
A 1 L _
40— -
0 ] ] 1 ) ) - | Bottom of Screen at 40.6' |_ 1530
Auger Refusal at 16.3' Below Ground Surface (BGS) on o \Eﬁ%’.ﬂ of Well Cap at
9/ 29_’/ 2009 . Bottom of Borehole at 42'
Coring Terminated at 37.2' Below Ground Surface (BGS) on
9/28/2009. .
Boring Terminated at 37.2' Below Ground Surface (BGS) on
9/28/20009. .
DRILLING CONTRACTOR  Tri-State Drilling REMARKS:
DRILLING METHOD 3.25" HSA, NQ Coring
DRILLING EQUIPMENT CME 550X
DATE DRILLED 9/29/2009

ABINGDON BORING LOG AND WELL LOG AEP CLINCH RIVER MONITORING WELLS 0133.GPJ LOG A EWNN03.GDT 10/20/09




D SOIL CLASSIFICATION Lo o5 | SAMELES | orge  NMey o
; AND REMARKS g E > T A FINES (%)
H SEE KEY SHEET FOR EXPLANATION OF N Elrl %% ® SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E|l 2 & & 10 20 30 40 50 60 70 80 90 100
~ O [ TOPSOIL, Rootmat Gravel Fill Ty 1570
r - Stiff to Very Stiff, Yellowish Brown, Silty CLAY (CL), - 7 SS-1 4-4-6-5 b
L | with Rock Fragments, Moist. / B ] N=11) | i
= - / o - SS-2 4-5-79 b
L i | i N=16) | i
= 5 — ~ 1565 — SS-3 - 5-5-5-6 5
L 4 L 4 N=11) | i
NOTE: Coal Fragments, Red Tan Light Gray Molting, with
- - Ashat6.0' - - SS-4 4-7-7-15 | 4
L - L i N=22) | |
- . - 4 sss 7547 -
- 10 L 1560 — ®N=1D 10
- - o 4 SS-6 10-7-7-7 | -1
| | N=14) | |
Stiff to Very Stiff, Yellowish Red, Silty CLAY (CL), Tan
o - Mottling, with Organics and Rock Fragments, Moist. - 4 SS-7 4456 -
L i 8 4 N=11) | i
—
- 15 — - 1555 —| S$S-8 >< 2-5-7-9 == 15
L | N=16) e N
Very Dense, Light Reddish Brown, Silty SAND (SM), with LI SS9 = 50 —®
o - \Sandstone Rock Fragments, Moist. - - r E
L _| Hard, Medium Gray, Moderately Close Joint Spacing, Freshly L | L |
Weathered Mudstone Fractures at 60 to 75 Degrees.
- < INCLUSIONS: Water Staining in Fractures, Calcite Veins - - - E
Throughout, Slickensides at 17.3', 18.2' abd 20.9".
~ 20 7 1550 re REC=76% 20
= e = g RQD=39% -
f N - -
g L - INCLUSIONS: Slickensides at 23.5". L 4 | L 4
25 - 1545 — 25
o
oL 4 L . L i
gL N 1rc2 § § REC=60% L i
3 RQD=0%
st - Hard, Very Light Gray, Wide Joint Spacing, Freshly r Ik - s .
—L | Weathered LIMESTONE, Fractures at 50 Degrees, [ i i ]
& Disturbed Bedding Throughout. [ T —
S 30 - 1540 ~ 30
=18 i 1 i B N
vy
= 1
mr - l - - - -
=zl ] 1 i L i
2 |
2L - Tt ] L .
o . Sl ; ; I RC-3 REC=100%
E L 35 | INCLUSIONS: Slickensides Blackened at 34.3 T 1535 — RQD=90% 35
= = ’ - '
= | INCLUSIONS: Slickensides at 35.8', 36.4' 1 _ | A
Z [ 1
= - T I - - -
& [ 1
I o+ 1 H - -
- - [ 11— -
o~ 40 T 50 rca | § rREC=00% 40
<r y 1+ - || rQD=00% L i
~L | Auger Refusal at 16.3' Below Ground Surface (BGS) on B | | |
= 9/29/2009
<} - Coring Terminated at 37.2' Below Ground Surface (BGS) on - - - R
= 9/28/2009.
E r 7 Boring Terminated at 37.2' Below Ground Surface (BGS) on ~ 7] I 7]
Fl 45 9/28/2009 1525
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling A P S e
EQUIPMENT: CME 550X BORINGRECORD v
METHOD: 3.25" HSA, NQ Coring - N
gSLE DU? BORING NO.: MW-0915
LOGGED BY:  Nick Smith PROJECT: AEP Clinch River Monitoring Wells
CHECKED BY: Ryan Rasnake LOCATION:
DRILLED: September 29, 2009
_ | PROJECT NO.: 3050-09-0133 PAGE 1 OF 1)
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION Y/
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.
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ASHEVILLE SOIL AEP CR POND 1 CLOSURE 2013.GPJ 8/2/13

D 0 0 0
D SOIL CLASSIFICATION L] e SAMPLES _ | PLoo  NMeo  LLoo
P AND REMARKS G £ 5 WA A FINES (%)
E v 7 2D
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E A8 ® SPT (bpf)
. D ft
B (Bt) SYMBOLS AND ABBREVIATIONS BELOW (ft) T 10 20 30 40 50 60 70 80 90 100
ASH: Gray, silty SAND (SM), moist cus-.m
B 1 Note: No Recovery with GUS Sampler at 0.0' B b B b
-5 Tan Gray, well-graded, fine grain, SAND (SW), moist. Catee’s N 5
B 1 Rec: 1.08' Weight: 4.64 Ib. In-place Density: 95.26 pcf ottet 1GUS-2 - R
— 10 — pekel o VS 10
i | Note: No recovery using GUS Sampler. OO0 ) i )
L i otelotett 1GUS-3 B b
— 15 OO0 SIS NN i 15
= 1 Gray, well-graded, fine grain,SAND (SW), moist. Cetelotel 4 Ve L i
| | Rec:0.58' Weight: 3.34 Ib. In-place Density: 127.7 pcf o2otatet] |GUs-4 i |
— 20 — sl VS8 2
- 4 Rec: 1.44' Weight: 6.22 Ib. In-place Density: 95.81 pcf $%0%e% - - -
i ] s |Gus-5 | i
L o5 | SN dvs-4 0 25
L 1 Rec: 0.4' Weight: 1.50 Ib. In-place Density: 83.16 pcf BOOCKRE i L i
| | g P b P OO0 | GUS-6! B 1
i ] e {v.s.5 ] - i
- 30 — O — 30
- 4 Rec: 1.40' Weight: 7.18 Ib. In-place Density: 113.78 pcf Teteletel - - -
| 1 BOeR | GUS-7 | |
= 1 Light gray, well-graded, fine grain, silty SAND (SM), loose, = - - B
mgist.g Y g g Y M) SPT-1 5-5-2 o
i 7| Note: At 32.5' BGS Conetec determined ground too hard for i ] ] (N=7) [ ]
— 35 —{ Vane Shear Test. Performed SPT. — — 35
- . - 1Vv.s.-6 i - -
= 1 No recovery with GUS Sampler. Clean out to 39.5' BGS and L 4 - i
| | SPT. | |GUS-8 | |
L 40 —{ Gray, medium to fine grain, well-graded, silty SAND (SM), - — 40
loose, moist. SPT-2 3-3-3 ®
L | L | — N=e) I |
- . - 1vs.-7 i - -
L 1, Black, poorly-graded, GRAVEL (GP), wet. ) 1 up-9 || - .
| | | Note: Gus Sampler did not extract at 45.5' BGS. Sample i i : B i
with Direct Push a standard UD Tube, bent tube, low
- - | recovery, sample placed into jar. - B o B
— 50
0 10 20 30 40 50 60 70 80 90 100
DRILLER: David Hedges
EQUIPMENT: CME 550 X TEST BORING RECORD
METHOD: HW Casing Advance
HOLEDIA: 45" Boring: 13B-1
REMARKS: Date Drilled: 7/22/2013
Project: AEP Clinch River Pond #1 Closure Drilling
Project No.:  3050-13-0220
Prepared By: Checked By: PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




ASHEVILLE SOIL AEP CR POND 1 CLOSURE 2013.GPJ 8/2/13

D
D SOIL CLASSIFICATION L] e SAMPLES _ | PLoo  NMeo  LLoo
P AND REMARKS G £ 5 WA A FINES (%)
E \ % 28
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N El E A8 ® SPT (bpf)
B g_g SYMBOLS AND ABBREVIATIONS BELOW. D (ft) T 10 20 30 40 50 60 70 80 90 100
Gray, fine-grain, silty SAND (SM), very loose, wet.
B 1 Note: Lost water return at 45.0' BGS. Bentonite Slurry - - SPT-3 - R
L | mixed and used as drilling fluid to attempt to stabilize L i I n i
| | boring. GUS Sampler repair made by driller. | | || | |
- . - qVvs.-8 ] - .
— 55 — — — 55
i | Note: 57.5' BGS an attempt made to sample with GUS after i ) i )
B 1 repairs, No Sample retrieved. - R || - B
o - Gray, coarse-grain, well-graded SAND (SW), with gravel, Toletolol - - -
i | loose, moist. o2otatet] | SPT-4|/\] | |
— 60 —| Gray, silty SAND (GP), moist, o~ L | 60
Note: 59.5 GUS Sampler did not push, Direct Push sample o ®°< UD-10
B | taken. B I B I
- 4 Rec: 1.39' Weight: 5.50 Ib. In-place Density: 89.05 pcf OQD - B o B
o [}Q
L i Aok i ﬁ B i
A JAN 1v.s-9— - .
— 65 —| LO - — 65
L i . o Q" L i B i
Note: Direct Push UD Tube, no recovery. Sample fell out q
- < upon extraction. o O} 4 UD-11 - .
. i O L i - i
L i 0 ®O<, i n i
— 70 — Ry S ] 70
. - ; V.S.-10—
- - Boring Terminated at 70.5' BGS on 7/22/13. - B o B
B | Boring Tremi Grouted to 70.5' BGS on 7/23/13. B | B |
— 80 — — — 80
— 85 — — — 85
— 90 — — — 90
— 95 — — — 95
100 0 10 20 30 40 50 60 70 80 90 100
DRILLER: David Hedges
EQUIPMENT: CME 550 X TEST BORI NG RECORD
METHOD: HW Casing Advance
HOLEDIA: 45" Boring: 13B-1
REMARKS: Date Drilled: 7/22/2013
Project: AEP Clinch River Pond #1 Closure Drilling
Project No.:  3050-13-0220
Prepared By: Checked By: PAGE 2 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




ASHEVILLE SOIL AEP CR POND 1 CLOSURE 2013.GPJ 8/2/13

D
D SOIL CLASSIFICATION L] e SAMPLES _ | PLoo  NMeo  LLoo
P AND REMARKS G £ 5 WA A FINES (%)
E \ ® 2 2
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E A8 ® SPT (bpf)
. D ft
B (Bt) SYMBOLS AND ABBREVIATIONS BELOW (ft) T 10 20 30 40 50 60 70 80 90 100
FILL: Casing Advanced through rock fill placed for
B 1 construction of dike finger. - 1 CA. - E
-5 ASH: Gray, medium to coarse grain, well graded, SAND ol N 5
B 1 (SW), with silt, loose, moist 0% -1 SPT-1 3-4-6 - @ -
L i RSN 1 | (N=10) 4
- 10 Gray, sandy SILT (ML), very soft, wet. ‘ N N/ 10
i Gray, poorly graded, medium grain, SAND (SM), very 1 SPT-21/ (,2\1'1;%) » )
B T\ _loose, wet. b b
o - Brown gray, fine grain, silty SAND (SM), very loose, wet. - 4GUS-1 - -
B | Rec:1.66' Weight: 7.8 Ib. In-place Density: 103.4 pcf B | B |
— 15 — — — N 15
= R = 1 SPT-3|/\| WOH/18" |- ®
i | Rec:1.45' Weight: 6.02 Ib. In-place Density: 92.09 pcf i ) i )
- . - 1GUS-2 - .
— 20 — — — N 20
- . - 4SPT-4|A\| WOH/8" | )
i | Rec: 1.83' Weight: 7.7 Ib. In-place Density: 93.3 pcf i ) i )
- . - 1GUS-3 - 1
B Gray, sandy SILT (ML), contains layers of silty sand, very N N/ 25
B 1 soft, wet. - 1 SPT-5|/\] WOH/12"8 |- ®
i | Note: Sample lost from UD upon retrieval. 0.3' recovered i ) i )
B -1 from top of tube and placed into a sample jar. - 1GUS-4 - R
— 30 Gray, fine grain, silty SAND (SM), with layers of light gray N N/ 30
- 1 medium grain sand, contains lenses of black silty ash, loose, - - SPT-6 4-4-5 - @ b
L 1 wet. L i L] (N=9) | i
GUS sampler would not push into material. Switch to Piston
5 1 Sampler 5 1 PS5 B §
- 4 Rec: 1.79' Weight: 7.76 Ib In-place Density: 96.2 pcf - - - -
Note: At 34.0' BGS layers of soft gray silt.
— 35 — S — 35
- . - 4 sPT-7 1264 | @ -
L i L (N=10) | |
Gray, silty SAND (SM), with layered large grain sand to
5 1 gravel bottom ash. B 1 PS-6 B b
L |\ Note: Tube refusal at 38.5' BGS. L i L i
Rec: 1.26' Weight: 5.14 Ib In-place Density: 95.78 pcf
40 Gray, fine grain, silty SAND (SM), with layers of medium B N N/ 40
- -1 grain sand, firm, wet. - - SPT-8 6-5-7 s B
L i L (N=12) | |
Brown gray, silty SAND (SM), contains layers of large
B -1 grain sand, wet. = -4 PS-7 - R
L | Note: Difficult to push tube. L i L i
45 Rec: 1.85' Weight: 7.88 Ib In-place Density: 94.5 pcf | || 45
Gray, silty SAND (SM), with layers of medium grain sand,
- 1 loose, wet - + SPT-9 2-3-2 - *
L | Note: Green Gray in color at 64.2' BGS. L i L] (N=5 | i
| | Rec:1.86' Weight: 7.96 Ib In-place Density: 94.9 pcf | 1 psg | |
— 50
0 10 20 30 40 50 60 70 80 90 100
DRILLER: David Hedges
EQUIPMENT: CME 550 X TEST BORI NG RECORD
METHOD: HW Casing Advance
HOLEDIA: 45" Boring: 13B-2
REMARKS: Date Drilled: 7/25/2013
Project: AEP Clinch River Pond #1 Closure Drilling
Project No.:  3050-13-0220
Prepared By: Checked By: PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




ASHEVILLE SOIL AEP CR POND 1 CLOSURE 2013.GPJ 8/2/13

D 0 0 0
D SOIL CLASSIFICATION L] e SAMPLES _ | PLoo  NMeo  LLoo
P AND REMARKS G £ 5 WA A FINES (%)
E v 2 23
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E A8 ® SPT (bpf)
. D ft
B g_g SYMBOLS AND ABBREVIATIONS BELOW (ft) T 10 20 30 40 50 60 70 80 90 100
Gray, silty SAND (SM), with layers of medium grain sand,
B 1 loose, wet - -SPT-10 2-5-4 - -
L 1 Note: Green Gray in color at 64.2' BGS. L | L1 (N=9) | |
Note: At 50.0' BGS lense of black, sand.
5 1 Rec: 2.0' Weight: 8.68 Ib In-place Density: 96.3 pcf 5 1 PS-9 B §
— 55 — — — 55
i Note: Driller missed sample interval from 56.0' to 58.0' i ) i )
- 1 BGs. - 1 - 1
i | = HspT-11 354 @ 1
-~ 60 . . S o (N9 60
Rec: 1.90' Weight: 7.32lb In-place Density: 85.46 pcf
- R - - PS-10 - R
i Gray, sandy SILT (ML), contains layers of medium grain ) i )
B 1 sand, firm, wet. - -SPT-12 5-2-3 -® E
L | L 4 ] (N=5 L |
— 65 — . . e e — — 65
Rec: 1.75" Weight: 7.35 Ib In-place Density: 93.29 pcf
n , - -1 PS-11 - 7
= 1 Gray, SILT (ML), contains layered ash, soft, moist. = 4 N/ L 4
Note: Very little sand possible mixed soil and ash. SPT-13 1-2-2 [ J
70 | - (N=4) 0
i Rec: 1.5' Weight: 8.34 Ib In-place Density: 123.3 pcf i ) i )
n , - - PS-12 - 7
i RESIDUUM: Gray, silty CLAY (CL-ML), contains ) B ]
B -\ organic plant root material, 1SPT-14/\| WOH/6"-4-4 |- @ R
- 75 —| Green gray, silty CLAY (CL-IV_I L), with sand, contains — (N=8) 75
| pockets of brown silt, firm, moist B 1 ps-13 B |
Brown Gray, silty CLAY (CL-ML), with sand, contains
B 71 pockets of Brown Clay. B b B R
L 4 Note: Sandy Silt at 77.0' BGS L i - i
| Rec: 1.79' Weight: 10.16 Ib In-place Density: 125.9 pcf i 1 B 1
L 80 _ _ - — L 80
Gray, medium grain, rounded, SAND (SP), contains trace
B 1= coal fragments, loose, wet. U o -SPT-15)/\| 4-5-50/3" [ ®
- -\ Dark gray, HIGHLY WEATHERED SHALE ROCK - R - R
| |\ (HWR), dry, very dense. B | B |
efusal at 81. on .
- - Boring Terminated at 81.4' BGS on 7/25/13. - R - R
| g5 —| Boring Tremi Grouted to 81.4' BGS on 7/25/13. | _| 85
— 90 — — — 90
— 95 — — — 95
100 0 10 20 30 40 50 60 70 80 90 100
DRILLER: David Hedges
EQUIPMENT: CME 550 X TEST BORI NG RECORD
METHOD: HW Casing Advance
HOLEDIA: 45" Boring: 13B-2
REMARKS:

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION

LOCATI
LOCATI

ON. SUBSURFACE CONDITIONS AT OTHER
ONS AND AT OTHER TIMES MAY DIFFER.

INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Date Drilled: 7/25/2013
Project: AEP Clinch River Pond #1 Closure Drilling
Project No.:  3050-13-0220

Prepared By:

Checked By:

PAGE 2 OF 2




ASHEVILLE SOIL AEP CR POND 1 CLOSURE 2013.GPJ 8/2/13

D

B SOIL CLASSIFICATION L | E SAMPLES _ | PLoo  NMeo  LLoo

P AND REMARKS G = ||3 T| 3 o b A FINES (%)

E \ Yl z B®
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N E, E A8 S ® SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D (fo)

(ft) T 10 20 30 40 50 60 70 80 90 100
-0 FILL: Casing Advanced through rock fill. Fill placed for
B 1 construction of dike finger. - 1 CA. - E
— 5 — — — 5

- 10 Attempted to GUS sample, would not operate, no sample. N | 10
B 1 Attempted Piston Sample, Rock plug in bent tube, No - b B b
L | Sample. Advance to 12.0' BGS. i - n
FILL: Brown, sandy GRAVEL, contained highly i i 1
weathered shale rock and some mixed ash, very loose, wet. SPT-1 VN WOH-1-1 ®

3 - Note: Rock plug in SPT. - E (N=2) | -

- 15 ASH: Gray, silty SAND (SM), wet. . 15

B 1 Rec: 1.75" Weight: 7.22 Ib In-place Density: 91.5 pcf B 1 PS-1 - -

L | Note: Beyond this depth Piston Sampler used for all UD i n i
samples.

i | Gray, sandy SILT (ML), very soft, wet. B 1SPT-21/ ([{flzé) g 7

— 20 Gray, fine grain silty SAND (SM), loose, wet. N 20

B 1 Rec: 1.82' Weight: 7.9 Ib In-place Density: 96.3 pcf B 1 PS-2 - -

L i - - SPT-3 4-3-2 r® 7

B i L 4 | (N=5 L 1

— 25 - - e - — 25
Gray, fine to medium grain, silty SAND (SM), contains well

B 1 cemented ash, loose, wet. - 1 PS-3 - -

L | Rec: 1.0" Weight: 4.36 Ib In-place Density: 96.7 pcf L i n i
Note: Tube refusal at 26.0 ft BGS

B b - - SPT-4 7-5-2 - ® B

B i L 4 ] (N=T7) L 1

— 30 - A - ORI — - 30
Gray, fine grain, SAND (SW), contains layers of black sand, [*+%<%-". PS-4

B 1 firm, wet. 0%6%% b - R

L 1 Rec:0.37' Weight: 1.48 Ib In-place Density: 88.73 pcf BOOCKE | SPT-5 1/ hiill?l . ® |

I | Note: Tube refusal at 30.4 ft BGS el | (N=11) | j

| 35 . Oooooooo | 35
Gray, sandy SILT (ML), contains lenses of sand, loose, wet.

B 1 Rec:2.0' Weight: 8.44Ib In-place Density: 93.61 pcf B 1 PS-5 - -

B b - - SPT-6 1-3-4 - ® B

B i L 4 ] (N=T7) L 1

— 40 — . . i - — n 40
Rec: 1.80" Weight: 6.62 Ib In-place Density: 81.58 pcf

B 1 Note: Contains well cemented ash layers at 40.5' BGS. - 1 PS-6 - B

i Gray, fine grain silty SAND (SM), loose, wet. ) i )

B b - - SPT-7 3-7-2 | B

B i L 4 ] (N=9) L 1

45

Rec: 1.65" Weight: 7.10 Ib In-place Density: 95.2 pcf ps.7

T T ‘
I
[
L
toT
Il Il ‘
-
Il

Gray, fine grain silty SAND (SM), very loose, wet.

- 1 - 1 spT-8 121 @ -
L i L i ] (N=3) | i
- %0 0 10 20 30 40 50 60 70 80 90 100
DRILLER: David Hedges
EQUIPMENT: CME 550 X TEST BORING RECORD
METHOD: HW Casing Advance
HOLEDIA: 45" Boring: 13B-3
REMARKS: Date Drilled: 7/30/2013

Project: AEP Clinch River Pond #1 Closure Drilling

Project No.:  3050-13-0220

Prepared By: Checked By: PAGE 1 OF 2

THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




ASHEVILLE SOIL AEP CR POND 1 CLOSURE 2013.GPJ 8/2/13

2 SOIL CLASSIFICATION L | E SAMPLES PLEA  NMOH) L)
E L N-COUNT v v
_llj_ AND REMARKS G E |I3 $ i © A FINES (%)
E \ % 28
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E A8 ® SPT (bpf)
. D ft
B g_g SYMBOLS AND ABBREVIATIONS BELOW (ft) T 10 20 30 40 50 60 70 80 90 100
Gray, fine grain silty SAND (SM), very loose, wet.
5 1 Rec: 1.77" Weight: 6.92 Ib In-place Density: 86.7 pcf 5 1 PS-8 B b
i Gray, fine to medium grain silty SAND (SM), firm, wet. ) i )
- B - - SPT-9 7-4-6 - @ B
n | L 4 | (N=10) |
— 55 — . . -~ i — — 55
Rec: 1.87' Weight: 7.62 Ib In-place Density: 90.4 pcf b5 I
i Dark gray, fine grain silty SAND (SM), with layers of black ) i )
B 1 fine grain sand, loose, wet. - -SPT-10 2-4-4 - ® R
L 1 Note: Became more silty at 62.0' BGS. L | | (N=8) |
— 60 — . . F— - — — 60
Rec: 1.88" Weight: 7.64 Ib In-place Density: 90.1 pcf
- R - 4 PS-10 - R
i Dark gray, sandy SILT (ML), with layers of black fine grain ‘ ‘ ‘ ) i )
B 1, silty sand, contains pockets of white silt at 63.0', contains - -SPT-11{ /\| WOR-WOR-1f- -
L |\ organic plant stem at 63.2', very loose, wet. L i I n i
Note: Possible mixed residual and ash
I~ 85 7| "RESIDUUM: Gray brown, clayey SILT (MH) with sand, B ] 65
- -1  very soft, moist. F -1 PS-11 - -
B | Note: Earthy smell observed. B | B |
Rec: 2.0' Weight: 11.56 Ib In-place Density: 128.0 pcf )
5 1 Note: Contains pockets of gray sand. B 1SPT-12]/\|WOR-WOH"-1- b
- - Gray brown, clayey SILT (MH), with sand, contains highly - E - E
L 70 | weathered shale rock in bottom of UD tube. | N 70
Note: Tube refusal at 71.5' BGS.
- 1 Rec: 1.15' Weight: 6.21 Ib In-place Density: 118.1 pcf B -1 PS-12 = R
- -+ Gray, medium grain, poorly graded SAND (SP), with T - . 4
| |\ fragments of highly weathered sandstone and shale, very | |SPT-13 13-5013" | L4
dense, moist.
B 7| Dark gray, HIGHLY WEATHERED SHALE ROCK B N B N
75 —| | (HWR), very dense, dry. L _ 75
Note: Casing advanced to 72.4' BGS.
B 7 efusal at 72. on . B 7 B 7
= - Casing Advance Refusal at 72.4' BGS on 7/30/13. = - - -
B | Boring Terminated at 72.4' BGS on 7/30/13. B | B |
Boring Tremi Grouted to 72.4' BGS on 7/31/13.
— 80 — — — 80
— 85 — — — 85
— 90 — — — 90
— 95 — — — 95
— 100
0 10 20 30 40 50 60 70 80 90 100
DRILLER: David Hedges
EQUIPMENT: CME 550)% TEST BORI NG RECORD
METHOD: HW Casing Advance
HOLEDIA: 45" Boring: 13B-3
REMARKS: Date Drilled: 7/30/2013
Project: AEP Clinch River Pond #1 Closure Drilling
Project No.:  3050-13-0220
Prepared By: Checked By: PAGE 2 OF 2

THIS RECORD IS A REASONABLE INTERPRETATION OF

SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




D SOIL CLASSIFICATION L|oE SAMPLES | »roo  NMO» Lg%
P sz REMARKS G E ]g ;[‘, A FINES (%)
T E v -
H SEE KEY SHEET FOR EXPLANATION OF N EI P §'_> 2 fg @ SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 2 & & 10 20 30 40 50 60 70 80 90 100
— O [ FILL: SUff, Grayish to Reddish Brown, SILT (ML), with 1560.06 }
- < Rock Fragments, Moist to Wet. - - SS-1 -
i Soft, Brown, SILT (ML), with Rock Fragments, Wet, 1 Ub-1 T
= 5 - H555.064 SS-2 5
i Very Stiff, Brown, SILT (ML), with Rock Fragments, Wet. - Ub-2 7
I ASH: Sof, Datk, Gray to White, Sandy SILT (ML), Wet, 883 T
— 10 — H550.00 10
L o - < UD-3 a
- — - 4 SS4 3-1-1 —
L 4 L i N=2) | i
— 15 — 1545.06+ UD-4 REC=1.3' 15
o - - -4 SS-5 0-1-1 F’ -
I o i N=2) | _
NOTE: No Recovery-Began Using Piston Sampler
- - o - UD-5 No Recovery A -
— 20 Firm to Soft, Dark Gray, Sandy SILT (ML), Wet. 154006+ 20
L N o < SS-6 0-1-1 r .
sf J L 4 N=2) | N
E_ - - - UD-6 REC=2.0' H N
oF a L - H 4
8- 25 —535.00 $S-7 1-1-1 25
ol i ] ~N=2) | |
=
QF N - -1 UD-7 REC=2.0' -
=L i
- Very Loose, Gray, Silty SAND (SM), Wet.
st i Ss-8 0-0-1 7
Sl 2g | . N=1)
2" 30 7| NOTE:) White Streaks at 28.4't0 28.6' 30
= N UD-8 REC=2.0' | 7
at L i
2 Firm, Gray to Light Gray, Sandy SILT (ML), Wet.
N 4 - 4 SS9 1-3-2 - -
=18 J o . _ L 4 N=5 L J
o NOTE: 32.6'to 32.9' Contains Stiff Sandier Material.
% -~ 35 — —1525.06- UD-9 REC=2.0' 35
- - 4 - - - -
=
E\ L 4 - - SS-10 2-32 X J -
M| N=35) L 4
a Loose, Light Gray, Silty SAND (SM), Wet.
=t _ : UD-10 REC=2.0' | T
> _
2 40 40
g i — : $8-11 2-4-1 .
zL | Soft to Firm, Light to Gray, Sandy SILT (ML), with Rock N _ N=5) _
A Fragments, Wet. ’
o - o 4 UD-11 REC=1.5' 7
53]
=18 4 L 4 i
2 — 45 — -1515.06- SS-12 0-0-3 45
g 4 L 4 (N=3) 4
; L i - ~UD-12 REC=2.0' 7
er Very Soft, Light Gray, SILT (ML), with Rock Fragiments, 7 ]
ar + Trace of Sand, Wet. - 4 88-13 0-0-0 -
2L s 1510.06: =0
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling - : p " e
EQUIPMENT:  CME 75 Truck Rig SOIL TEST BORING RECORD
METHOD: 3.25"HSA =
NORTHING.: 352221929 BORING NO.: B-0903
EASTING: 10403292.98 . . . iqqe
LOGGED BY:  Jon McDaniel PROJECT: AEP C11n.ch‘R'1ver Dike Drilling
CHECKED BY: Ryan Rasnake LOCATION: Carbo, Virginia
DRILLED: August 31, 2009
: | PROJECT NO.: 3050-09-0131 PAGE 1 OF 2)
THIS RECORD 1S A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION /
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE. ?

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




D SOIL CLASSIFICATION L|E SAMPLES | »Loe  NM@O  LLeo
% AND REMARKS G 5 é $ A FINES (%)
E = -
"H SEE KEY SHEET FOR EXPLANATION OF N E P i\g 4 fg @ SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E| 2 & & 10 20 30 40 50 60 70 80 90 100
— 50 T - - -
oose, Light Gray, Silty SAND (SM), with Rock
~ - Fragments, Trace of Clay, Wet. UD-13 1
- - Stiff, Dark to Light Gray, Sandy SILT (ML), with Rock o e E
L | Fragments, Wet. L 488-14 E
- 55 — -1505.00- UD-14 55
L 4 - - S8-15 0-0-10 F A
L J L - N=10) | .
- - - < UD-15 REC=1.8' [ -
™ 60 —Tzry Soft, Light to Dark Gray, Clayey SILT (MH), with 1500.06-] , 60
F 9 Rock Fragments, Sand, and Organics, Wet. o - SS-16 (1(3]-0-(())) E
L] i Jup-16 M RrEC-12 l
| | Loose, Brownish Gray, Clayey SAND (SC), with Silt and
Rock Fragments, Wet. 7]
— 65 — SS-17 0-1-4 65
i Firm, Gray, Clayey SILT (MH), with Rock F Sand =3 7
irm, Gray, Clayey , with Rock Fragments an
- - Sand, Wet to Moist. r - UD-17 REC=1.7 -
- - - - Ss-18 0-0-3 N
_ : 1 (N=3
70 Loose, Gray, Silty SAND (SM), with Rock Fragments and 71490.00+ UD-18 REC=0.8' N 0
B \Clay, Wet. o b r -
ofF - RESIDUAL: Hard, Gray, Sandy SILT (ML), wtih Rock o . L 4
SE Fragments, Moist. | 4ss19 510-13 ‘s\ |
sl i (N=23) L ] J
5 Very Hard, Sandy CLAY (CL), with Rock Fragments, / SS-20 50/5" I —
o~ 75 —j Moist. S7777 STR IR — 5
QF | \NOTE: Spoon Sample Taken Because Rig Lifting Off L _ L 4
5 Ground On Augers-Materials Too Hard to Push Tube.
<[ Moderately Hard, Gray, Close Joint Spacing, Moderately 7 —acos | 7
sl 1 Weathered, SHALE. | RC-1 REC=98% | i
% [ ] i RQD=30% [ |
= 80 Auger Refusal at 75.1' Below Ground Surface (BGS) on 480.0 80
A 1 9/1/2009. r 7 r 7
ar - Rock Coring Terminated at 80.1' Below Ground Surface - . - _
@l | (BGS) on 9/1/2009. B
A Boring Terminated at 80.1' Below Ground Surface (BGS) on 7 r T
g - 4 9/1/2009. L 4 | i
E — 85 — H475.00+ 85
— e - - - - -
=
al 4 L 4 - 4
gL ] L _ L _
a
=t 4 L i L 4
E — 90 — H470.00- 90
m - - = - - -
@)
zL 4 L 4 L 4
=
oL 4 L 4 L 4
P
=
gL i L i - i
2t 95 — ~1465.00 95
=L 4 L - L 4
o)
m - — - - - -
=
@ 4 L 4 L 4
=
2l 4 » 4 - |
2L 100 1460.00
adagd 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling o : SRR F
EQUIPMENT:  CME 75 Truck Rig SOIL TEST BORING RECORD .. - 7~
METHOD: 325" HSA -
NORTHING.: ~ 3522219.29 BORING NO.: B-0903
EASTING: 10403292.98 . . . cipe
LOGGED BY:  Jon McDaniel PROJECT: AFP Chn.ch.R.Ner Dike Drilling
CHECKED BY: Ryan Rasnake 22 LOCATION:  Carbo, Virginia
DRILLED: August 31, 2009
PROJECT NO.: 3050-09-0131 PAGE 2 OF 2)
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION 4/
LOCATION. SUBSURFACE CONDITIONS AT OTHER //
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




SOIL TEST BORING AEP CLINCH RIVER DIKE DRILLING REVISED 1-10-10.GPJ MACTEC.GDT 1/27/10

TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

D SOIL CLASSIFICATION L | E SAMPLES PLOO  NMO)  LLOK)
5 AND REMARKS ¢ | B |1 N-COUNT v - ®
P G {5/ D ;1'{ A FINES (%)
T E = .
H SEE KEY SHEET FOR EXPLANATION OF N I]::I P =g 4 _"g ® SPT (bpf)
(fr) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 2 & &
B 1569.16 10 20 30 40 50 60 70 80 90 100
ASH: Firm, Brown, Sandy SILT (ML), with Rock A T
o -1~ \Fragments and Organics, Moist. - 4 SS-1 4-6-6 - B
o -\ Very Stiff, Brown, Silty CLAY (CL), with Rock Fragments, [ - N=12) | -
L (Moist_ : : - 4 582 121115+ ]
Very Stiff, Yellowish Brown, Sandy SILT (ML), with (N=26)
I 7 \Sandstone Fragments, Moist. . r N - r -]
— 5 —{ Very Stiff to Hard, Yellowish Brown, Clayey SILT (ML), 1564.16- SS-3 9-16-14 5
B with Sand, Rock Fragments and Organics, Moist. L | WN=30) | i
- - - +4 SS-4 13-1721 N
L L 4 (N=38) L J
NOTE: Blow Counts Too High for UD Samples. Swithced
r -1 from 2.25 SSA to 3.25 HSA at 8.0". F 4 SS8-5 1323-18 r -
— 10 -1559.16+ (N=41) — 10
L - o - SS-6 8-9-8 - 7
L 4 L 4 N=17) L i
r T o - UD-1 REC=1.7 4
| NOTE: UD-2 Only Pushed to 1.75' Due to Stiff Material. I ) " 7
- 15 — —1554.164 SS-7 4-5-10 15
L 4 L . (N=15) | i
- - - 4 up2 REC=14' | -
L J NOTE: UD-3 Only Pushed 1.9' Due to Stiff Material. L i L .
L 4 - - SS-8 9-13-13 | .
— 20 — -1549.16- (N=26) ™, 20
- . - 4 UD-3 REC=1.7 | \\ -
- - o 4 SS9 17-3221 b -
L L i N=53) L / i
NOTE: No UD Because Too Hard at 24.0' to 26.0".
- 25 154416 SS-10 9-13-22 « 25
L 4 (N=35) L i
Very Hard, Yellowish Brown, Clayey SILT (ML), with \.\
r Rock and Coal Fragments, Moist. r - S8-11 25-28-23 | E
L NOTE: No UD Because Too Hard at 28.0' to 30.0". L " N=351) L \\ .
B NOTE: SS-12 had No Recovery-Only Gray Powder. | Ss-12 10-15-50/2.5" ™~
30 NOTE: SPT Refusal on Limestone Fragments at 30.0' i 539164 T
— —\ Below Ground Surface (BGS), Difficult Drilling Encountered 1539. R sn 30
I '\at 20,51 I 8513 ] 5015 | \ P
Auger Refusal at 30.0" Below Ground Surface (BGS) on
o 1 9/15/2009. r 1 : r N
- ' Boring Terminated at 30.0' Below Ground Surface (BGS) on L - L _
| 9/15/2009. i i | |
= 35 — H534.16+ 35
— 40 — H529.16+ 40
= 45 — H1524.16+ 45
-0 1519.16 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling : : S PR :
EQUIPMENT: CME 550X Truck Rig SOIL TEST BORIN G RECORD
METHOD: 2.25" SSA 0.0' to 6.0' 3.25" HSA 6.0" to 30.0' p N
NORTHING.:  3522130.379 BORING NO.: B-0905
EASTING: 10403332.818 . . . o1qe
LOGGED BY:  Nick Smith PROJECT: AEP Clinch River Dike Drilling
CHECKED BY: Ryan Rasnake 228 LOCATION: Carbo, Virginia
DRILLED: ~September 14, 2009
_ PROJECT NO.: 3050-09-0131 PAGE 1 OF 1)
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION /
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.




D SOIL CLASSIFICATION L | E SAMPLES PLOO  NM®)  LLOA)
’ AND REMARKS El L] NCOONT | ® ®
g g 5 D 3 A FINES (%)
H . SEE KEY SHEET FOR EXPLANATION OF N ]]3 Pl ©5 % @ SPT (bpd)
(fty SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E[f 2§ &
L 9 1569.16 10 20 30 40 50 60 70 80 90 100
Auger Probed to 30.0' Below Ground Surface (BGS). No Ei i
r 1 Sampling Completed. - b r -
= 5 — H564.16H 5
— 10 — —1559.16+ 10
— 15 — H554.16 15
— 20 — -1549.16+ 20
of 4 L - L 4
= - I - L 4
d
-t - L 4 L 4
o 25 -1544.10- 25
QL 4 L . L .
5
gr 4 L 4 L 4
=L 4 L 4 L 4
=
Sk 4 L 4 L 4
=4 a
_:'3 — 30 ASH: Very Stiff, Yellowish to Reddish Brown, Clayey 1539.164 30
Ar 4 SILT (MH), with Rock Fragments and Organics, Moist. - 1 SS-1 (13-7-185) r ._\\ A
al i L - = L 4
7 NOTE: OnlyRushed 8.0" Due to Very Stiff Material. ™~
> 7 Very Hard to Hard, Yellowish Brown to Brown, Clayey r 5 UD-1 REC=0.6' |- ™~ | b
=1 1 SILT (ML), with Rock Fragments, Moist. L 4882 16-20-34 | .
] IN=354)
E— 35 - H534.16- 35
Al _ L 4 ) L 4
=~ NOTE: Only Rushed 4.5" Due to Very Hard Material.
2F 7| Hard, Yellowish Brown, Shale and Sandstone Fragments, I 4 UD-2 REC=04" | 7]
90 J Moist i 1583 18-3423 | |
A (N=57)
ﬁ - - - - = -
> |
& 40 NOTE: Difficult Augering Encountered from 36.0' to 44.0" 1529.16+ 40
ar - Below Ground Surface (BGS). - - SS4 .'(Z_Il\]-l 7;8 - B
E i Very Stiff to Hard, Brown to Tan, Clayey SILT (ML), with i i ]
Sk 71 Rock Fragments and Coal, Moist. - 7 SS8-5 ?(.EI-IS;lS()) - -
< NOTE: Difficult Drilling with Augers Becoming Light. i ) T ]
Ol 45 — 524,16 SS-6 31-15-13 45
=N 4 L 4 MN=28) L 4
o
2t . _ - 4 §8-7 10-17-25 -
g L - Dense, Dark Gray, Silty SAND (SM), with Coal Fragments, | ] (N=42) | i
2t Moist. UD-3 REC=LI' |- -
] -
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling Py TG R
EQUIPMENT: CME 550X Truck Rig SOIL TEST BORING RECORD
METHOD: 2.25" SSA 0.0"to 8.0' 3.25" HSA 6.0' to 80.0' - N
NORTHING.:  3522130.379 BORING NO.:  B-0905A
EASTING: 10403332.818 . . . iqe
LOGGEDBY:  Nick Smith PROJECT: AEP Chn.ch' RJVCI‘ Dike Drilling
CHECKED BY: Ryan Rasnake ZDR. LOCATION: Carbo, Virginia
DRILLED: September 22, 2009
| PROJECT NO.: 3050-09-0131 PAGE 1 OF 2

THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION
LOCATION. SUBSURFACE CONDITIONS AT OTHER
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

ZMACTEC




D SOIL CLASSIFICATION L | E SAMPLES _ | PLoo ~ NM@H  LLGG
3 AND REMARKS s | & | ! - -
,1; g E D ;f{ A FINES (%)
v = -
H SEE KEY SHEET FOR EXPLANATION OF N I]\EI P i\g 2 :‘g @® SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T E 2 & & 10 20 30 40 50 60 70 80 90 100
= 3% 7 Firm, Dark Gray, Silty SAND (SM), Wet. 7]
o . SS-8 3-6-6 3 -
L N=12) | 4
NOTE: Too Wet and Loose, No Recovery. .
i NOTE: Ash Heaving Into Augers when Center Bit [é]s)'g R%_C:gl T
" T\Removed. ~N=1) [ .
— 55 — Very Loose, Dark Gray, Silty SAND (SM), Wet. SS-10 5.3-5 55
| NOTE: Started Flushing Center Bit Before Pulling Rods | N=8) |
Because of Heaving. Did not try UD Because Too Loose, Wet 7
o - \and No Piston Sampler. - - Ss-11 6-10-8 B
L 4 Very Stiff to Hard, Yellowish Red to Tan, Silty CLAY L N N=18) L N
L (CH), with Shale Fragments, Coal and Organics, Moist. i 1 ups REC=09' ]
— 60 — —1509.10+ 60
o - o - SS-12 6-10-12 -
L 4 L N N=22) | B
- - - - UD-6 REC=1.5' | .
— 65 — H504.16— SS-13 6-9-13 65
- 4 L . N=22) | N
- . - - UD-7 REC=0.9 [ -
= . - - SS-14 8-7-10 -
— 70 -1499.16+ N=17) A\ 70
- = - - UD-8 REC=1.15' + \ -
s 4 L - L 4
sl 4 - - S8-15 14-18-23 -
=L . : L 4 N=41) | 4
5 NOTE: Pushed 1.2' Due to Hard Material.
o 75 ~1494.16-| UD-9 REC=1.1' 75
3]
gr i r 7 88-16 15-14-10 | i
QF g - - (N=24) L .
=
= 7 NOTE: SPT Sample Taken Due to Difficult Augering. i 7 i 7
= Boring Terminated at 78.9' Below Ground Surface (BGS) on 8817 6-1 E-’)IS B 7
I 80 9/22/2009. H489.16+ (N=28) 20
al i . _ | _
8
2 ) l i i i
= J . 4 L 4
o
Z— 85 — F1484.16 85
AL A L i L 4
4
ab 4 L - L 4
gL _ i i L _
a
=tk 4 L 4 I 4
E~ 90 — 1479.16 90
: - - | - - -
9]
zl 4 L 4 L 4
]
oL 4 L A L i
2 95 H474.16 95
= 4 L i L i
o
m =3 - -~ - f= -
=
7]
b - - - - -
—
2k 4 L 4 L 4
% L 100 1469.16
’ 0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling . .
EQUIPMENT: CME 550X Truck Rig : SOILTEST BORIN,G' RECORD
METHOD: 2.25" SSA 0.0'to 8.0' 3.25" HSA 6.0' to 80.0' pZ N
NORTHING.: ~ 3522130.379 BORINGNO.: B-0905A
EASTING: 10403332.818 . . . iqe
LOGGEDBY:  Nick Smith PROJECT: AFP Chn‘ch‘R.lver Dike Drilling
CHECKED BY: Ryan Rasnake 22 LOCATION: Carbo, Virginia
DRILLED: September 22, 2009
| PROJECT NO.: 3050-09-0131 PAGE 2 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION ’ /
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




-10-10.GPJ MACTEC.GDT 1/27/10

: 0, 0,
D SOIL CLASSIFICATION L| B SAMPLES _ | Proo M6 LLge)
P AND REMARKS G E é $ A FINES (%)
T E A\ e =
H SEE KEY SHEET FOR EXPLANATION OF N I]\EI p 53 2 _—‘; @® SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (fr) T E[f 2 & & 10 20 30 40 50 60 70 80 90 100
O ~TTASH: Suff, Dark Grayy, Sandy SILT (ML), Moist. 1667.00 o,
o - Stiff to Firm, Grayish Brown, Sandy SILT (ML), with Coal - B “
L | and Rock Fragments, Moist. L 4 up-1 i
-3 Soft to Very Soft, Grayish Brown, Sandy SILT (ML), with 1662.06-) $8-2 3
r - Coal and Rock Fragments, Moist. r 1 -
- - - = UD_z -
o . - - SS-3 B
~ 10 7 NOTE: UD-3=0.'of Sample Lost from Tube on Exit. -1657.00 UD3 10
N T B 1 SS-4 7
— 15 — 652,00 ' 1
] i | UD4 REC=2.0' | 1°
- - Hard, Gray, Fine, Sandy SILT (ML), with Coal Fragments, L 4 L \ _
Wet. SS-5 5-10-27
I 1 - i UD-5 =3[ \ . i
- - Very Stiff to Stiff, Gray, SILT (ML), with Fine Sand, Wet. - - " REC=0.2" [ \,! E
L ] SS-6 11-48-12
20 NOTE: Layering Apparent at 19.1' Below Ground Surface - 1647.06 N =60) L~ 20
- 4 (BGS) to 19.5' Below Ground Surface (BGS). - 1 upes rEc—20 | v -
L 4 AVA L 4 = L % L1 4
i | Stiff; Gray, Silty SAND (SM), with Coal and Rock ST 587 (Il\i'ﬁ) L ; 4
, Fragments, Wet. e
~ 2 Water Introduced to Hole to Allow Tools to Run Back in UD-7 REC=2.0 2
r T\Augers. r .
L - Very Stiff, Brownish Gray to Gray Throughout, Sandy SILT - - §S-8 11-18-10 F .
B (ML), with Rock and Coal Fragments, Wet. | N (N=28) L i
- - 2 - UD-8 REC=2.0' [ B
— 30 T SGf, Gray, Sandy STLT (ML), with Black Streaking 1637.087 : 30
I 4 Throughout, Wet. o -4 SS-9 2-7-7 - b
ek J- L 4 N=14) L 4
al UD-9 REC=1.0' | |
E Firm, Brownish Gray Silty SAND (SM), with Coal
o -N\Fragments, Wet. SS-10 11-84 -
Zz|- 35 -\ Stiff, Gray, Sandy SILT (ML), with Fine Coal Fragments, _ N=12) 35
= 2 $S-11 986 I L\ 1
g Firm, Brownish Gray, Silty SAND (SM), with Coal (N=14)
5 o 7 \Fragments, Wet. UD-10 REC=0.5' | \ 1
= -+ \Stiff, Gray, Sandy SILT (ML), with Coal Fragments, Wet. pled - ) 5 - B
Sk -\ \ Firm, Brownish Gray, Silty SAND (SM), with Coal _ 45512 Pt >’ J
S Fragments, Wet. . (N=35) / )
= 40 —| \NOTE: Material Too Dense for UD Tube. SS-13 2.7.12 40
Sr - Very Stiff, Gray, Sandy SILT (ML), with Coal Fragments, (f:] =19 [ b
ZF M\ Wet. 4 L N
ol Firm, Brownish Gray, Silty SAND (SM), with Coal and SS-14 5-16-15 |
& Rock Fragments, Wet. Ny (N=31) 7]
<[ 4 NOTE: Material Too Dense for UD Tube. - B
N $8-15 2-4-5
5 — 45 — N=9) 45
3l UD-11 |l REC=17 | i
2 4 L 4
E L -~ Very Loose, Brownish Gray, Silty SAND (SM), with Coal $S-16 6:2:0 4
ol and Rock Fragments, Wet. - (N-:- 2) |
]
0 10 20 30 40 50 60 70 80 90 100
DRILLER: Tri-State Drilling i ; 5 G : > 5
EQUIPMENT:  CME 75 Truck Rig ; SOIL TEST BORING RECORD
METHOD: 325" HSA : - N
NORTHING.:  3521561.16 BORING NO.: B-0907
EASTING: 10402579.31 . . . iqs
LOGGED BY:  Jon McDaniel PROJECT: AEP Clm.ch‘R.Jver Dike Drilling
CHECKED BY: Ryan Rasnake 7L LOCATION:  Carbo, Virginia
. DRILLED: September 15, 2009
PROJECT NO.: 3050-09-0131 PAGE 1 OF 2
~/
THIS RECORD IS A REASONABLE INTERPRETATION OF
SUBSURFACE CONDITIONS AT THE EXPLORATION //
LOCATION. SUBSURFACE CONDITIONS AT OTHER J
LOCATIONS AND AT OTHER TIMES MAY DIFFER.
INTERFACES BEWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.




0, 0, 0,
D SOIL CLASSIFICATION L E SAMPLES PL é %) NM C( %) LL e( %)
B AND REMARKS &l |2 FHOOUNT »
P G E D ;1; A FINES (%)
T E v e -
H SEE KEY SHEET FOR EXPLANATION OF N I]\EI P ° 2 2 @ SPT (bpf)
(ft) SYMBOLS AND ABBREVIATIONS USED BELOW. D (ft) T El 2 & & 10 20 30 40 50 60 70 80 90 100
— 0 Soft, Dark Gray, Sandy SILT (ML), with Clay Fragments, 1] 1617.06-UpTZ REC=LE \
B T\ Wet. Vars 2 . = o
- - Firm, Brownish Gray, Silty SAND (SM), with Coal and k < 8S-17 8-8-7 - .
L Rock Fragments, Wet. - | ®N=15 | i
I SGIY, Gray, Sandy SILT (ML), with Fine Coal Fragments, 17 -|Up-13 REC=2.0' r. 1
= 55 T\Wet. Var } g [ ~—1612.00- 55
- - Loose, Brownish Gray, Silty SAND (SM), Coarse, with 4 8S-18 3-1-4 L _
| Coal and Rock Fragments, Wet. [ R i N=5) | |
Stiff, Brownish Gray, Sandy SILT (ML), Coarse, with Coal !
r 7 and Rock Fragments, Wet. r - UD-14 REC=1.0" I .
i Soft to Very Soft, Gray to Brown, SILT (MH), with Coal 7 7
— 60 — Fragments, Organics and Sand, Wet. —1607.06 SS-19 (1(31-(1-11) 60
o - - —4UD-15 REC=1.9" } -
S - 45520 0-0-0 .
65 — 602.00- N=0) 65
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1.0 Introduction

Wood Environment & Infrastructure Solutions, Inc. (Wood) was retained by American Electric Power
Service Corporation (AEP) to perform QA/QC Services for Installation of Monitoring Wells at the coal
combustion residual (CCR) unit Pond 1, located at the Clinch River Plant in Cleveland, Virginia. The work
was performed in accordance with contract release No. 9549870038x215, Owners work order No.
41138212-08. This report documents field activities observed by Wood, including drilling, subsurface
sample collection, and monitoring well installation activities at the perimeter of Pond 1 as part of the in-
place closure of Pond 1.

Pond 1 is located approximately northeast of the power generating unit and north of the intersection of
Route 616 and Route 665. Pond 1 is considered a side-hill impoundment built on an existing hillside. The
main dike was constructed by engineered earthen embankments approximately 65 feet (ft.) high on the
west, south, and east sides.

The monitoring wells installed in summer-fall 2017 at Pond 1 were replacement wells, designed to take
the place of existing monitoring wells at Pond 1 that had to be removed as part of pond closure. The new
wells make up the permanent post-closure monitoring well network for the Pond 1 CCR unit.

Groundwater well locations were drilled into bedrock and sampled to evaluate geologic conditions, and
groundwater well depths were selected for installation of single screened interval monitoring wells at 12
locations. Seven wells were located downgradient and five wells were located upgradient of Pond 1.

Monitoring well locations are shown on the map in Figure 1. Drilling, well construction, and well
development activities related to the new monitoring wells installed in 2017 are documented in the
sections below.

2.0 Field Activities

2.1 Schedule

Wood, along with a drilling crew from AEP Dolan Civil Department, began well installation activities on 6
June 2017. A summary of key dates related to specific activities is provided below.

1. Installation of monitoring wells MW-1601 through MW-1611 was performed from 6 June to 8
September 2017. Installation activities included drilling and sampling of soils and bedrock at
monitoring well locations, construction of monitoring wells, well development, and dedicated
pump installation.

2. Installation of a seventh downgradient monitoring well, MW-1612, was performed from 14 to 27
November 2017, to meet permit requirements for minimal distance of 500 feet between
downgradient wells. Installation activities included drilling and sampling of soils and bedrock,
monitoring well construction, well development, and dedicated pump installation.

3. Abandonment of existing piezometers and monitoring wells was completed from 8 to 15
September 2017 by tremie grouting in place to full depth.

4. Locations, ground surface elevations, and top of casing elevations were provided by AEP
subcontract surveyor, D.R. Price Engineering and Land Surveying, Inc.

5. Well development of installed wells MW-1601 through MW-1611 was conducted between 21
June and 8 September 2017 by the drilling crew. Wood personnel observed well development
activities.

Project # 3050170345 | 28 March 2019

Project # 3050170345



2.2

2.3

6.

10.

2017 Monitoring Well Installation Report Clinch River Pond 1
American Electric Power Service Corporation

Initial well development of well MW-1612 was completed on 19 November 2018 by Wood
personnel.

Dedicated pumps were installed in wells MW-1601 through MW-1611 from 31 August through 6
September 2017 by the AEP drill crew.

The dedicated pump for MW-1612 was installed on 27 November 2017 by Wood personnel.

Final low flow development of installed wells MW-1601 through MW-1611 was conducted
between 31 August 2017 and 7 September 2017 by AEP drill crew.

Final low flow development for MW-1612 was completed on 27 November 2017 by Wood
personnel.

Staking, Surveying, and Utility Clearance

All boring and monitoring well locations were located in the field by visual reference and taping
and measuring from known site features prior to drilling by Wood personnel.

Prior to drilling activities, AEP located underground utilities near the new boring and monitoring
well locations. Wood coordinated with onsite AEP personnel and drillers to make sure drilling
locations were sufficiently removed from the located utilities to avoid damage.

All boring and monitoring well locations were surveyed both horizontally (northing and easting)
and vertically (elevation) after installation, by AEP subcontract surveyor, D.R. Price Engineering
and Land Surveying, Inc. Wood received survey information for MW-1701 through MW-1711 on
7 September 2017 and MW-1712 on 6 December 2017.

Coordinates were provided in the North American Datum of 1983 (NAD83), State Plane
Coordinate System (SPCS) Virginia South and elevations were provided in the North American
Vertical Datum of 1988 (NAVD88).

Top of PVC casing and top of concrete elevations were provided by the surveyor for all
monitoring well locations after well installation. Ground surface elevation at the time of drilling
was estimated by subtracting 3.5 inches (0.292 feet) from the surveyed pad elevation.

Drilling and Soil Sampling

At each well location, one monitoring well was installed below the top of rock, in the first
encountered apparent water-bearing zone.

Drilling through unconsolidated overburden was performed by a rotary drill rig equipped with
hollow-stem augers with an inside diameter of 4.25 inches and an outside diameter of 7.625
inches.

Continuous standard penetration testing (SPT) and sampling was performed from ground surface
to refusal at all monitoring well locations. Blow counts were recorded and used to develop N
values for each sampled interval.

At refusal, NQ size diamond bit rock coring was advanced into bedrock material with water used
as drilling fluid. Water was provided by AEP from the Advanced Waste Plant Discharge (VPDES
Permit Outfall 003). Rock core samples were collected, placed into core boxes, logged and
photographed prior to transport to on-site storage facility. A geologic field boring log was
recorded for each monitoring well location by Wood personnel.
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At each location, photos and the geologic field boring log recorded during the sampling of
bedrock were used by Wood in consultation with AEP, to determine the depths of the screened
interval for each monitoring well.

Air rotary drilling methods were used to drill into the bedrock formation each monitoring well. A
pneumatic downhole hammer, 6.5 inch outside diameter, was utilized to advance through
bedrock to the desired monitoring well depth. An industrial diesel-powered air compressor, with
in-line oil filters was utilized by the drill crew to power the down hole hammer.

Boring logs including lithologic descriptions, blow counts, N values, and field observations are
included as Attachment A.

All recovered samples were retained by AEP at the Clinch River Plant.

Monitoring Well Construction

Final well construction details are summarized in Table 1.

A bentonite pellet seal, consisting of 3/8-inch Pel-Plug TR30 time release coated bentonite
pellets, was placed below the bottom of the sand filter pack to fill the bottom of the over drill and
seal the lower limits of the sandpacked interval. A minimum of 0.5 feet bentonite seal was placed
and hydrated.

Monitoring wells were constructed of new 2-inch flush threaded schedule 40 polyvinyl chloride
(PVC) well casing and new 2-inch threaded schedule 40 PVC 0.010-inch factory slotted well
screen.

A sand filter pack, consisting of quartz silica sand Global No. 5, was placed in the annular space
extending from a minimum of 6 inches below the bottom of the well to a minimum of 2 feet
above the top of the screen.

A bentonite pellet seal, consisting of 3/8-inch Pel-Plug TR30 time release coated bentonite
pellets, was placed in the annular space above the filter pack and extended to a minimum of 2
feet above the filter pack. The bentonite pellets were hydrated as they were installed.

Bentonite grout, consisting of Baroid Quick Grout, was placed in the annular space from the
bentonite seal to within 2 feet of ground surface using a tremie pipe to fill from the bottom up.

A lockable aluminum protective casing, extending 2.5 to 3 feet above ground surface, was set in a
concrete pad measuring 2 feet by 2 feet in area and 4 inches in thickness. The annulus of the
protector casing, around the internal PVC casing, was filled with well pack sand. The concrete pad
was constructed to slope away from the protective casing.

Monitoring Well Construction Logs including construction details, materials details, construction
depth, and survey elevations are included as Attachment B.

Well Development

Well development of installed monitoring wells began on 6 June 2017 at MW-1607 and
continued as wells were completed and time allowed. Well development was completed on 8
September 2017, except for MW-1612, which was developed on 19 and 27 November 2017

Well development was conducted by pumping using a Geotech Environmental Equipment, Inc.,
portable bladder pump, with skip bonded polyethylene tubing and PTFE coated stainless steel
cable. Compressed air was used to power the pumps. During pumping, each well was gently
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surged by moving the pump up and down the screened interval to mobilize fine-grained
sediment and facilitate its removal.

Development at each well included a period of initial development until water began to clear, and
then final development. Water quality parameters (discussed in Section 2.8) were monitored
using a YSI Pro DSS Multiparameter Water Quality Meter, with turbidity probe in the final period
of development, until stable readings were achieved.

During development, depth to water and flow rate measurements were also collected.

Pumping rates during well development ranged from 0.3 to 1 gallon per minute (gpm).

Water Level Gauging

Water level readings were collected periodically during drilling activities and during well
development, using an electronic water level indicator, by measuring depth to water from the top
of the inside of the 2-inch PVC well casing.

A full round of water level measurements was collected at completion of well development for
monitoring wells MW-1601 through MW-1611 on 7 September 2017 and have continued to be
taken by AEP prior to each sampling event.

All water level readings were converted to elevations relative to NAVD88 using the surveyed top
of casing elevations.

A summary of measured depths to water and water level elevations is provided in Table 2. The
data in Table 2 include water level data collected shortly after well completion, and at the start of
each of the eight sampling events conducted in the monitoring well network after installation,
between October 2017 and December 2018.

Water Quality Parameters

Water quality field parameters were collected during well development using a YSI MPS (Multi-
Probe System) with turbidity meter.

Water quality parameters monitored included pH, specific conductance (SC), Temperature,
dissolved oxygen (DO), oxidation reduction potential (ORP), and turbidity.

Water quality parameters were monitored in the final period of well development once water
began to clear.

In the case of MW-1611, the deepest well, there was insufficient yield during development to test
water quality parameters.

In most cases, the turbidity of the water after development was brought below 10 Nephelometric
Turbidity Units (NTU). The exceptions were MW-1601, which had a final turbidity of 65 NTU, and
MW-1608, which had a final turbidity of 22 NTU.

A summary of stabilized water quality parameters is provided in Table 3.

Dedicated Pump Installation

Geosmart Dedicated Bladder Pump Sampling Systems. manufactured by Geotech Environmental
Equipment, Inc., were installed in the first 11 new monitoring wells on 31 August 2017 and 1
September 2017. The same system was installed in MW-1612 on 27 November 2017.
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2. Each Geosmart Dedicated Bladder Pump Sampling System consists of a stainless steel Geotech
Bladder Pump, 1.66 inch in diameter by 36 inches in length, equipped with
polytetrafluoroethylene (PTFE; commonly known as Teflon®) bladders, 1/4- by 3/8-inch (outside
diameter), skip bonded polyethylene tubing and PTFE coated stainless steel cable. All tubing and
cables are connected through a slip fit cap that fits over the 2 inch well casing.

3. Each Geosmart System was assembled by the manufacturer and installed by AEP drill crew (MW-
1601 through MW-1611) or Wood personnel (MW-1612) so the pump intake is at a depth
corresponding to the lower portion of the well screen.

3.0 Summary and Findings

Figure 1 is a map showing the locations of the monitoring wells as installed. Full boring and well
construction logs are provided in the Attachments. Table 1 is a summary of well construction details.
Table 2 summarizes historical water level measurements collected at the new monitoring wells between
October 2017 and December 2018. Table 3 summarizes field water quality parameters measured at the
completion of development for each well.

Downgradient borings were advanced from 58.7 feet to 79.4 feet below ground surface (bgs) while
upgradient wells were advanced from 104.6 feet to 250.0 feet (bgs).

Downgradient overburden material was found to be generally in accordance with historical information
available for the site. Generally, downgradient borings drilled at near toe of the pond embankment
encountered fill soils consisting of sandy clay, sandy silt, and silty sand. A layer of fine sand with trace
organics and silty sand with trace organics was typically found overlying highly weathered bedrock.

Upgradient wells MW-1601 and MW-1602 encountered limited soils of less than one foot deep. Boring
MW-1611 encountered clay and silty sand. Borings MW-1608 and MW-1609 encountered clayey gravel,
gravely clay and clay soils.

The bedrock geology information obtained during drilling and installation of the new monitoring wells
has been compared to background information (published data for the area, as well as site documents
provided for review by AEP). Boring records show that Chattanooga shale was encountered at four
downgradient wells (MW-1603, MW-1604, MW-1605 and MW-1612) and three upgradient wells (MW-
1601, MW-1602, and MW-1608) located across the eastern portion of the site. Rome formation limestone
was encountered at two downgradient wells (MW-1607, and MW-1608) and one upgradient well (MW-
1609), on the west portion of the site. Borings drilled to intersect the fault downgradient (MW-1610) and
upgradient (MW-1609) of Pond 1 encountered Rome limestone overlying Chattanooga shale. Geologic
formations encountered are in general accordance with published geological information available for the
site.

At each well location one bedrock monitoring well was installed. Screened intervals for each well were
selected based on lithology described from the field boring logs and rock core photos. A summary of
screened interval depths and elevations is provided in Table 1. All of the wells were constructed with 10
feet of screen. At the downgradient locations, well screens were placed generally between elevations of
approximately 1455 ft and 1480 ft. At the upgradient well locations, depths of screens varied: the screens
in MW-1601, MW-1602 and MW-1608 were placed at similar elevations to the downgradient wells,
between approximately 1460 and 1500 ft. The screen for MW-1609 was placed at a shallower elevation
(between elevations 1581 and 1591 ft), about 110 to 125 feet higher than the downgradient wells, and the
screen for MW-1611 was placed deeper (between elevations 1430 and 1440 ft), about 30 to 40 feet lower
than the downgradient wells.
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Field water quality data collected during well development are summarized in Table 3. Groundwater
temperature ranged from 12.4° C in MW-1609 to 15.9° C in MW-1605. The pH was variable, ranging from
5.95 standard units (S.U.) in MW-1603 to 9.19 S.U. in MW-1608. Specific Conductance (SC) ranged from
406 puS/cm in MW-1610 to 2306 uS/cm in MW-1601. Turbidity ranged from 0.9 NTU in MW-1607 to 65
NTU MW-1601. The high turbidity in MW-1601 was due to very slow recharge rate. MW-1611 did not
recover enough for reading of parameters during development period.
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Recent drone footage provided by AEP overlaid on 2016 aerial imagery
obtained from Esri, USDA Farm Service Agency
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Table 1

Well Construction Details, Pond 1
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Ground Well/ Screen
Monitoring Location Geographic Geographic TOC Pad Surface Stick-Up Internal Well/ Screen
Well Relative to Date Coordinate Coordinate Elevation Elevation Elevation TOC-GS Diameter Screen Slot Size
ID Pond 1 Completed Northing Easting (ft NAVDS88) | (ft NAVDS88) | (ft NAVDS88) (ft) (in) Material (in)
MW-1601 Upgradient 7/10/2017 3522899.391 10403325.694 1577.540 1574.700 157441 3.13 2.0 PVC 0.010
MW-1602 Upgradient 6/29/2017 3522623.377 10402772.846 1586.593 1584.377 1584.09 251 2.0 PVC 0.010
MW-1603 Downgradient 6/26/2017 3522471.570 10403966.842 1517.666 1515.645 1515.35 2.31 2.0 PVC 0.010
MW-1604 Downgradient 6/23/2017 3522164.155 10403597.550 1519.650 1517.439 1517.15 2.50 2.0 PVC 0.010
MW-1605 Downgradient 6/14/2017 3521823.742 10403168.699 1518.623 1516.291 1516.00 2.62 2.0 PVC 0.010
MW-1606 Downgradient 6/13/2017 3521349.913 10402669.892 1522.909 1520.755 1520.46 245 2.0 PVC 0.010
MW-1607 Downgradient 6/14/2017 3521454.885 10402260.058 1530.014 1527.718 152743 2.59 2.0 PVC 0.010
MW-1608 Upgradient 7/13/2017 3522614.871 10401766.947 1611.237 1608.817 1608.53 2.71 2.0 PVC 0.010
MW-1609 Upgradient 7/31/2017 3521785.791 10400932.001 1728.971 1725.604 172531 3.66 2.0 PVC 0.010
MW-1610 Downgradient 8/15/2017 3521548.022 10402932.881 1520.121 1517.883 1517.59 2.53 2.0 PVC 0.010
MW-1611 Upgradient 8/9/2017 3521939.758 10401284.965 1656.619 1654.147 1653.86 2.76 2.0 PVC 0.010
MW-1612 Downgradient | 11/18/2017 3522002.383 10402324.731 1520.996 1518.398 1518.10 2.90 2.0 PVC 0.010
Notes:

TOC = top of PVC casing
GS = ground surface

ft = foot or feet

in = inch of inches

ft bgs = feet below ground surface

ft btoc = feet below top of PVC casing

ft NAVD88 = feet above North American Vertical Datum of 1988

TOC and pad elevations surveyed by D.R. Price Engineering and Land Surveying, Inc. received on 7 September 2017 (MW-1701 thought MW-1711) and 6 December 2017(MW-1712)
Ground surface elevations estimated as 3.5 inches below top of pac

Depth to bottom of well (ft btoc) based on length of pipe in finished wel
Geographic coordinates in State Plane Coordinate System (SPCS) Virginia South

Wood Project No. 3050170345

Page 1 of 3




Table 1

Well Construction Details, Pond 1
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Nominal | Depth to Depth to Depth to Depth to Depth to Depth to
Monitoring Location Geographic Geographic Length of Top of Bottom of Bottom of Top of Bottom of Bottom of
Well Relative to Date Coordinate Coordinate Screen Bedrock | NQ Rock Core | 6-in Boring Screen Screen Well
ID Pond 1 Completed Northing Easting (ft) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs) (ft bgs)
MW-1601 Upgradient 7/10/2017 3522899.391 | 10403325.694 10 0.7 124.0 102.2 90.3 100.0 100.5
MW-1602 Upgradient 6/29/2017 3522623.377 | 10402772.846 10 0.9 104.6 95.8 82.4 92.1 92.6
MW-1603 Downgradient | 6/26/2017 3522471.570 | 10403966.842 10 24.0 87.6 55.7 36.3 46.0 46.5
MW-1604 Downgradient | 6/23/2017 3522164.155 | 10403597.550 10 31.8 64.5 57.0 45.3 55.0 55.5
MW-1605 Downgradient | 6/14/2017 3521823.742 | 10403168.699 10 30.0 64.6 49.9 37.2 46.9 474
MW-1606 Downgradient | 6/13/2017 3521349.913 | 10402669.892 10 34.1 74.3 55.7 40.6 50.3 50.8
MW-1607 Downgradient | 6/14/2017 3521454.885 | 10402260.058 10 39.1 79.6 59.0 47.8 57.5 58.0
MW-1608 Upgradient 7/13/2017 3522614.871 | 10401766.947 10 14.5 165.0 150.0 1373 147.0 147.5
MW-1609 Upgradient 7/31/2017 3521785.791 | 10400932.001 10 4.5 250.0 147.0 1343 144.0 144.5
MW-1610 Downgradient | 8/15/2017 3521548.022 | 10402932.881 10 29.3 58.7 52.5 39.3 49.0 49.5
MW-1611 Upgradient 8/9/2017 3521939.758 | 10401284.965 10 26.0 243.5 227.3 214.0 223.7 224.2
MW-1612 Downgradient | 11/18/2017 | 3522002.383 | 10402324.731 10 335 64.6 63.5 51.6 61.6 62.0
Notes:

TOC = top of PVC casing

GS = ground surface

ft = foot or feet

in = inch of inches

ft bgs = feet below ground surface

ft btoc = feet below top of PVC casing

ft NAVD88 = feet above North American Vertical Datum of 1988

TOC and pad elevations surveyed by D.R. Price Engineering and Land Surveying, Ii

Ground surface elevations estimated as 3.5 inches below top of pac

Depth to bottom of well (ft btoc) based on length of pipe in finished wel

Geographic coordinates in State Plane Coordinate System (SPCS) Virginia South
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Table 1

Well Construction Details, Pond 1
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Top of Bottom of Bottom of Bottom of Bottom of Top of
Monitoring Location Geographic Geographic Screen Screen Well 6-in Boring | NQ Rock Core Bedrock
Well Relative to Date Coordinate Coordinate Elevation Elevation Elevation Elevation Elevation Elevation
ID Pond 1 Completed Northing Easting (ft NAVDS88) | (ft NAVD88) | (ft NAVD88) | (ft NAVD88) | (ft NAVDS88) | (ft NAVD8S8)
MW-1601 Upgradient 7/10/2017 3522899.391 | 10403325.694 1484.1 14744 1474.5 1472.2 1450.4 1573.7
MW-1602 Upgradient 6/29/2017 3522623.377 | 10402772.846 1501.7 1492.0 1491.5 1488.3 1479.5 1583.2
MW-1603 Downgradient | 6/26/2017 3522471.570 | 10403966.842 1479.1 1469.4 1468.6 1459.7 1427.8 1491.4
MW-1604 Downgradient | 6/23/2017 3522164.155 | 10403597.550 1471.8 1462.1 1461.7 1460.1 1452.6 1485.3
MW-1605 Downgradient | 6/14/2017 3521823.742 | 10403168.699 1478.8 1469.1 1468.6 1466.1 1451.4 1486.0
MW-1606 Downgradient | 6/13/2017 3521349.913 | 10402669.892 1479.9 1470.2 1469.6 1464.8 1446.2 1486.4
MW-1607 Downgradient | 6/14/2017 3521454.885 | 10402260.058 1479.6 1469.9 1469.5 1468.4 1447.8 1488.3
MW-1608 Upgradient 7/13/2017 3522614.871 | 10401766.947 1471.2 1461.5 1461.2 1458.5 14435 1594.0
MW-1609 Upgradient 7/31/2017 3521785.791 | 10400932.001 1591.0 1581.3 1582.0 1578.3 1475.3 1720.8
MW-1610 Downgradient | 8/15/2017 3521548.022 | 10402932.881 1478.3 1468.6 1468.1 1465.1 1458.9 1488.3
MW-1611 Upgradient 8/9/2017 3521939.758 | 10401284.965 1439.9 1430.2 1429.9 1426.6 1410.4 1627.9
MW-1612 Downgradient | 11/18/2017 | 3522002.383 | 10402324.731 1466.5 1456.5 1456.5 1454.6 1453.5 1484.6
Notes:

TOC = top of PVC casing

GS = ground surface

ft = foot or feet

in = inch of inches

ft bgs = feet below ground surface

ft btoc = feet below top of PVC casing

ft NAVD88 = feet above North American Vertical Datum of 1988

TOC and pad elevations surveyed by D.R. Price Engineering and Land Surveying, Ii

Ground surface elevations estimated as 3.5 inches below top of pac

Depth to bottom of well (ft btoc) based on length of pipe in finished wel

Geographic coordinates in State Plane Coordinate System (SPCS) Virginia South

Wood Project No. 3050170345 Page 3 of 3




Table 2

Water Level Elevation Summary, Pond 1

AEP Clinch River Plant, Cleveland, Russell County, Virginia

o Top of Final Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Monitoring . 9/1/17 to
Well Riser 9/7/17 10/16/2017 | 12/11/2017 | 2/13/2018 4/9/2018 6/7/2018 8/21/2018 | 10/15/2018 | 12/11/2018
(ft NAVDSS) Depth to Water (ft btoc)
MW-1601 1577.540 66.6 75.68 67.23 62.81 60.39 57.06 54.23 52.44 52.17
MW-1602 1586.593 28.69 3171 31.15 22.07 27.05 27.86 27.52 27.14 27.13
MW-1603 1517.666 6.58 7.93 8.01 6.72 7.35 7.40 7.12 7.27 7.48
MW-1604 1519.650 11.23 12.28 12.03 10.88 11.38 11.32 11.14 11.14 11.38
MW-1605 1518.623 15.9 8.56 12.39 10.93 12.38 12.27 12.08 12.11 12.30
MW-1606 1522.909 3044 30.62 30.55 26.20 28.39 28.73 29.58 29.01 29.13
MW-1607 1530.014 20.12 25.28 25.54 0.55 11.54 17.30 22.09 11.24 15.15
MW-1608 1611.237 20.2 20.77 20.95 19.83 17.97 17.96 19.18 19.95 18.36
MW-1609 1728.971 70.94 73.35 73.89 62.76 63.32 68.29 72.25 70.45 65.45
MW-1610 1520.121 16.61 16.24 16.12 14.18 15.46 15.63 16.00 15.68 15.72
MW-1611 1656.619 220.2 211.17 202.24 198.83 196.72 191.63 183.65 187.04 191.63
MW-1612 1520.996 |13.05 (11/27/17)| not installed 13.76 1243 13.24 13.32 13.01 12.94 13.22
Water Level Elevation (ft NAVD88)
MW-1601 1577.540 1510.940 1501.86 1510.310 1514.730 1517.150 1520.480 1523.310 1525.100 1525.370
MW-1602 1586.593 1557.903 1554.883 1555.443 1564.523 1559.543 1558.733 1559.073 1559.453 1559.463
MW-1603 1517.666 1511.086 1509.736 1509.656 1510.946 1510.316 1510.266 1510.546 1510.396 1510.186
MW-1604 1519.650 1508.420 1507.37 1507.620 1508.770 1508.270 1508.330 1508.510 1508.510 1508.270
MW-1605 1518.623 1502.723 1510.063 1506.233 1507.693 1506.243 1506.353 1506.543 1506.513 1506.323
MW-1606 1522.909 1492.469 1492.289 1492.359 1496.709 1494519 1494.179 1493.329 1493.899 1493.779
MW-1607 1530.014 1509.894 1504.734 1504.474 1529.464 1518.474 1512.714 1507.924 1518.774 1514.864
MW-1608 1611.237 1591.037 1590.467 1590.287 1591.407 1593.267 1593.277 1592.057 1591.287 1592.877
MW-1609 1728.971 1658.031 1655.621 1655.081 1666.211 1665.651 1660.681 1656.721 1658.521 1663.521
MW-1610 1520.121 1503.511 1503.881 1504.001 1505.941 1504.661 1504.491 1504.121 1504.441 1504.401
MW-1611 1656.619 1436.419 1445.449 1454.379 1457.789 1459.899 1464.989 1472.969 1469.579 1464.989
MW-1612 1520.996 1507.946 not installed 1507.236 1508.566 1507.756 1507.676 1507.986 1508.056 1507.776
Notes:

All depth to water measurements in this table provided by AEP

ft = foot or feet

bgs = below ground surface

ft btoc = ft below top of PVC casing

ft NAVD88 = ft above North American Vertical Datum of 1988

Wood Project No. 3050170345 Pagelofl




Table 3

Well Development - Field Water Quality Data, Pond 1
AEP Clinch River Plant, Cleveland, Russell County, Virginia

. Initial Static Volume Specific pH Dissoved . OX|dat|.on
Monitoring Purge Rate Temperature Turbidity Reduction
Date Depth to ) Purged Conductance | (standard Oxygen )
Well (mL/min) (deg. C) . (NTU) Potential
Water (ft) (gal) (nS/cm) units) (mg/L) (m\)
MW-1601 9/7/2017 66.6 550 7 12.8 2306 9.06 0.23 65 -23605
MW-1602 9/6/2017 28.69 1000 7.5 134 1317 8.98 0.17 9.7 -710
MW-1603 9/1/2017 6.58 1000 18 15.8 439 5.95 74 7.3 -31.3
MW-1604 9/1/2017 11.23 900 5 154 586 6.75 0.20 74 -98.7
MW-1605 9/1/2017 15.9 735 4.5 15.9 1075 7.6 0.18 2.9 -150.2
MW-1606 9/7/2017 30.44 1200 30 154 1038 6.78 0.01 9.8 164.5
MW-1607 9/1/2017 20.12 600 5 14.7 427 7.89 0.20 0.9 -147.8
MW-1608 9/6/2017 20.2 1000 15 13.1 1116 9.19 0.07 22 -247.8
MW-1609 9/6/2017 70.94 1200 10 12.4 1128 741 0.14 3.7 -91.2
MW-1610 9/1/2017 16.61 600 5.25 15.7 406 748 0.77 1.2 -914
MW-1611 9/6/2017 220.2 410 1{Pump dry, not enough volume to test.
MW-1612 | 11/27/2017 13.05 700 18 15.15] 903| 6.67 0.54 9.8 -39.2
Notes:

Values shown are from measurements made after stabilization of parameters made with a YSI Pro DSS Multiparameter Water Quality Meter with trubidity probe.

ft = feet

mL/min = milliliters per minute
gal = gallons

deg. C = degrees Celsius
pS/cm = microSiemens per centimeter
mag/L = milligrams per liter
NTU = nephelometric turbidity units

mV = milliVolts

Wood Project No. 3050170345
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12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 =
g AND REMARKS g 5 D 5 oLl A FINES (%)
2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E < a AT @ SPT (bpf)
. D ft R %
B (f&) SYMBOLS AND ABBREVIATIONS BELOW. 1(57)4 T %}7% 10 20 30 40 50 60 70 SO 90 100
Gray Brown, Very Dense, Clayey GRAVEL (GC), with SS-1 6-50/0.2 ‘
o <\ Sand, Trace Organic Content (leaf), Moist. - B (N=100+) F 3
B Note: Fill for drill pad. | B |
SPT Refusal at 0.7 feet BGS on 7/5/17. C.A.
o < 6 Inch casing advanced to 3.8 feet BGS to install rock core o E S_ = E
barrel.
B 1\ Hard, Brownish Gray, Thinly Bedded, Severely 7] B 7]
- 5 —{ \ Weathered, Large Grain SHALE, with Iron Staining. 1569 — 5
B Moderately Hard, Brownish Gray, Intensely Fractured, | 60 B |
Thinly Bedded, Severely Weathered, SHALE RC-1 0
- 4 Inclusions: Iron Stains Throughout. - . - .
B 7] 8.8' Yellow brown weathering. o 7] | B 7]
L 10 4 8.8'to 13.2' Reduced to gravel size pieces. 1564 — 10
L i J 35 L J
RC-2 8
Moderately Hard, Gray, Highly Fractured, O to 15 Deg.
B 7 Bedding, Thinly Bedded, Moderately Weathered, Medium 7 B r 7
L —| Grain SHALE _|
15 Inclusions: 13.2" 30 to 40 deg joint. 1559 15
u q 14.6'to 15.6' Interbedded black, Conglomerate with - q - q
N i white large grain sand. i N i
14.6' to 15.6' Vertical fracture. v
o B 17.0"to 18.2' 50 to 65 deg. joint with black infilling Y o E 99 - E
L i slight organic smell. 1 res 61 B i
— 20 .. . e ey 1554 — 20
20.7'to 21.3' 65 to 80 deg joint with calcite infilling
I~ ] and pyrite infilling. . r .
i ] with interbedded, dark gray, fine grain Shale throughout. ] | B ]
— 25 — 1549 — 25
L . - 2 - -
o 1 < RC-4 49 - B
— 30 — — 1544 — 30
— 35 — — 1539 — 35
L . - m - -
o 1 = RC-5 ol - B
— 40 — 1534 — 40
- g 41.6'to 42.2' Small solution vugs within medium grain - g - g
shale.
B 7] 42.8'to 42.6' 55 to 70 deg joint with calcite infilling. 7] B 7]
i ] 44.7" Pyrite pockets and solution vug. ] | B ]
% 1529 0 10 20 30 40 50 60 70 80 90 100
ELEVATION: 1,574.408 | >  9»»1
NORTHING: 3522899391 .
EASTING: 10403325.694
DRILLER: AEP - Racer Boring: MW-1601
&%‘;ﬁg“DENTI fl;;‘;cshAl 53 ne Advance, NQ2 Date Drilled: 71512017 to 7/7/2017
: . , Casing Advance, . . . .
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 88.3' to 101.0' on Project No.: 3050-17-0345
7/8/2017 to 7/10/2017. Project Location: Carbo, Virginia PAGE 1 OF 3

THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Amec Foster Wheeler
Environment & Infrastructure, Inc.
1070 West Main Street, Suite 5
Abingdon, Virginia 24210




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D

b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge

P AND REMARKS G E > Tetod A FINES (%)

E v 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E < a AT @ SPT (bpf)
. D ft R %
B (g) SYMBOLS AND ABBREVIATIONS BELOW. 1(52)9 T %}7% 10 20 30 40 50 60 70 SO 90 100
Moderately Hard, Gray, Highly Fractured, O to 15 Deg.
- < Bedding, Thinly Bedded, Moderately Weathered, Medium - - -
Grain SHALE
B 45.3"to 46.0 Intensley fractured. T B T
- _ 46.6'to 63.5' Slickensides throughout. - 96 - -
47.4' to 47.8' Decomposed soil like structure. by
B 1  48.1'to 48.15' Decomposed lens. - 1 RC-6 B b
L 50 - 48.5'to 48.7' Intensley Fractured. 1524 — 50
— 55 — 1519 — 55
- g 55.6'to 56.5" Solution Vugs 1/8" dia. and calcite infilling - g - g
L i 56.7'to 60.1' Intensley Fractured | L |
L - - % - -
21

58.9't0 59.0' Decomposed, slight organic smell observed 1 RC7 B T
— 60 — Pockets of Pyrite throughout 1514 — 60
59.8' Decomposed on joint, slight organic smell observed

L . 63.5'to 63.6' Decomposed at joint, slight organic smell. _ | L _

63.7' Vugs in weathered calcite infilling.
— 65 Hard, Dark Gray, Moderately Fractured, 5 to 20 Deg. 1509 — 65

o 4 Bedded, Thinly Bedded, Sandy SHALE B - 1
Inclusions: Light gray laminations throughout.
Pockets of Pyrite throughout.

- _ 67.5 40 deg calcite infilling - 100 - -
67.8' Solution Vug 62

B 1  68.0' 30 deg fracture. - 1 RC-8 B b

- 70 — 69.5' Calcite infilling in black fine grain shale pocket. 1504 — 70

- E 72.6'to 73.6' 30 to 40 deg fracture. - - _

— 75 — 1499 — 75
o B 75.6' to 98.7" Slickensides throughout. - B - _

r 1 76.7" Vertical calcite infilling. B - _
77.0'to 77.4" Intensley fractured, Decomposed, Slight

i | organic smell observed. 7 % B 7
- H 77.8'to 78.6' Intensley fractured. 4 RC-9 - _
78.6 Iron Staining.
L 80 — 1494 — 80
i 81.1' 40 deg fracture. i T i T
— 85 — 1489 — 85
L i - - 100 B 7
73

- E 4 RC-10 = E
— 90 1484

0 10 20 30 40 50 60 70 80 90 100

ELEVATION:  1,574.408 | / T LNBNSNNeB o
NORTHING: 3522899391 b NG .
EASTING: 10403325.694
DRILLER: AEP - Racer Boring: MW-1601
EQUIPMENT:  Diedrich 150 Date Drilled: 7/5/2017 to 7/7/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 88.3' to 101.0' on Project No.: 3050-17-0345
7/8/2017 to 7/10/2017. Project Location: Carbo, Virginia PAGE 2 OF 3
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr? \clj\éiStV'\iArali?nigtgizti 0S e s
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. goon, virg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
5 SOIL CLASSIFICATION L|oE SAMPLES | P NM@h  Lge
1 R
g AND REMARKS G E D 5 oLl A FINES (%)
E M 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\E] E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
| gg 1(48>4 T RQD % 10 20 30 40 50 60 70 80 90 100
Hard, Dark Gray, Moderately Fractured, 5 to 20 Deg.
o 4 Bedded, Thinly Bedded, Sandy SHALE B - 1
L . 91.5'to 91.7" Vugs and Weathering on Joint. _ L _
— 95 — 1479 — 95
L . - m - -
- . - 4RC-11 " - g
) 98.9’ to 99.4' Highly Fractured, Soft, with weathered -
L 100 - joints. 1474 — 100
— 105 — 1469 — 105
o , 105.7' to 106.2" Highly Fractured, Calcite Infilling o T o T
B | Weathered. | | |
L . - m - -
- . 4RC-12 B - g
— 110 — 1464 — 110
— 115 — 1459 — 115
L . - - m - -
o B 4 RC-13 ol - R
— 120 — — 1454 — 120
L 125 —{ Boring Terminated at 124.0 feet BGS on 7/7/17. — 1449 — 125
— 130 — — 1444 — 130
— 13 1439 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,574.408 | / T LNBNSNNeB o
NORTHING: 3522899391 b NG .
EASTING: 10403325.694
DRILLER: AEP - Racer Boring: MW-1601
EQUIPMENT:  Diedrich 150 Date Drilled: 71512017 to 7/7/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 88.3' to 101.0' on Project No.: 3050-17-0345
7/8/2017 to 7/10/2017. Project Location: Carbo, Virginia PAGE 3 OF 3

THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONPION A HE DO B Eoment & nfestcues, b
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \é\éiStV“ﬂazﬂigtgizti OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
P AND REMARKS G E > Tle °% % A FINES (%)
E v 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E S A a T @ SPT (bpf)
. D ft R %
B (g) SYMBOLS AND ABBREVIATIONS BELOW. 1(58)4 T %% 10 20 30 40 50 60 70 80 90 100
Brown, Sandy CLAY (CL), with Gravel, Moist. SS-1 7-50/0.4 A
- -\_Note: FIll for drill pad. DR R (N=100+)
R | SPT Refusal at 0.9 feet BGS on 6/26/17. eeha s i L i
6 Inch Casing Advanced to 5.0 feet to install core tooling. |- - - -
o - Begin Rock Core at 5.0 feet BGS on 6/26/17. N —4C.A-1 - E
Soft, Brown and Dark Gray, Highly Weathered, Shaley Ll
B | SANDSTONE : i 7 L B 7
— 5 - 1579 — 5
Moderately Hard, Brown and Dark Gray, Highly
o -~ Fractured, Thinly Bedded, Highly to Moderately B - B
L __\ Weathered, SANDSTONE B | B |
Very Hard, Gray, Highly Fractured, Highly Jointed, 5 to D
o < 10 deg. bedding, thinly bedded, Moderately Weathered, R E = E
SANDSTONE e 100
B 1 Inclusions: With interbedded sandy Shale throughout. |- -+ - - B T 25 B T
— 10 — 6.0' to 6.2' iron staining. Sl 1574 - RC-L 10

7.6' 5 to 10 Deg. joint with iron staining. R
B T 8.6'to 10.0" Interbedded shale. o T 7 r 7
L _ 8.8' Iron stain. ! ol i N i

10.3"and 11.2'Iron staining on highly weathered joints. | ... .

B T 13.4' Very Soft, Weathered Shale Joint. [ B 7 r 7
- - Hard, Dark Gray, Highly Fractured, Thinly Bedded at 5 to g - g
15 deg, Moderately Weathered, SHALE —
— 15 = Inclusions: Interbedded Sandstone throughout. 1569 — 15
L _ 16.4' to 16.5' Intensley fractured. _ L _

18.5" 75 deg joint with iron staining and calcite crystals 08
o B on joint face. B ) - B
L 5o 19.5' Slickensides on all fractures. 1564 — RC-2 20
— 25 — — 1559 — [ 25
i 7 28.2' Calcite infilling at 70 deg. ] % B ]
- . 4 RC3 2t -
— 30 — — 1554 — 30

31.0"to 31.6' Soft, intensley fractured, severely weathered.
o B 32.8'to 33.4' Very soft, intensley fractured. B - B
33.0'40 to 50 deg severely weathered joint.
33.4'to 33.5' Intensley fractured with calcite veins. |

- R 1 RC4 % - b

— 35 — — 1549 — [ 35

i ] 37.3'to 37.6' severely weathered, very soft. i ] B ]

o B 37.0" 45 deg joint with slickensides. B - B
38.8' Calcite Infilling weathered away. 98

B T 39.4' Vug. 1 RC-5 29 B T

40 — 39.8'to 40.0' Vugs with trace pyrite. 1544 — - 40

40.0" to 41.0' Disturbed bedding.

42.6' Calcite infilling weathered away.

NOTE: Stop drilling at end of day on 7/26/17.
L 45 1539

0 10 20 30 40 50 60 70 80 90 100

ELEVATION:  1,584.085 | / T 7 L >  >B2>2>--
NORTHING: 3522623377 b NG .
EASTING: 10402772.846
DRILLER: AEP - Racer Boring: MW-1602
EQUIPMENT:  Diedrich 150 Date Drilled: 6/26/2017 to 6/27/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 80.0' to 93.1' on Project No.: 3050-17-0345
6/28/2017 to 6/25/2017. Project Location: Carbo, Virginia PAGE 1 OF 3
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr? \clj\éiStV'\iArali?]igtgiezti 0S e s
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. goon, virg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

SAMPLES PL (%) NM (%) LL (%)

SOIL CLASSIFICATION N-COUNT

D
E
g AND REMARKS
H

SEE KEY SYMBOL SHEET FOR EXPLANATION OF
SYMBOLS AND ABBREVIATIONS BELOW.

A FINES (%)

@ SPT (bp)
R ry %
ROD% 10 20 30 40 50 60 70 80 90 100

o
=
£
F

3rd 6'

OZmQmr

<
—HZmI—
mo=< -

1st 6"

2nd 6"

Moderately Hard, Gray to Dark Gray, Moderately
- <  Fractured, Moderately Jointed, Thinly Bedded at 5 to 25 - - -
deg, Moderately Weathered, SHALE

Inclusions: with Interbedded Sandstone throughout.
L . 45.6' to 47.6' Highly fractured. . L _
45.0"and 45.2' Slickensides. 100
B T 47.2'to 47.6' Very soft, intensley weathered with - T 53
L 50 — slickensides. 1534 — RC-6 50
48.0'to 48.3' Very soft, intensley weathered with
o 1 slickensides. B - B
48.1' Weathered calcite infilling.

52.6',53.3', 53.6', 55.4' and 56.8' Sickensides.

— 55 — 1529 — 55

57.6' Very soft, intensley weathered with
o E slickensides. - - _
58.9'to 59.1' Intensley weathered joint with slickensides. 100
59.1',59.2', 59.6', 59.8', 60.8', 61.0', 61.3', 61.5', 61.6' 7 48 B T

— 60 — and 64.4' Slickensides at fractures. 1524 — RC-7 60

— 65 —| Moderately Hard, Dark Gray, Highly Fractured, Thinly 1519 — 65
Bedded at 0 to 15 Deg,Slightly to Moderately Weathered,
B 1 SHALE T B T
L | Inclusions: Contains pyrite on fractures throughout. _ L _
65.2', 67.7', 72.0" Pyrite pockets.
B T 68.0' to 70.0' Moderately Weathering reduced to small 1 r 1

pieces and washed away. 63
NOTE: 64.6' to 67.6' Drill tooling did not engage, rock core RC-8 10
— 70 — was not captured, pulled tools to retrieve core. 1514 — 70

73.0' to 74.0' Reduced to small pieces and washed due
o B to mechanical fracturing. - E - _

L 75 — 74.5'to 80.0' Moderately fractured. 1509 — 75
74.7" Pyrite lamination on fractures and calcite infilling.
75.0' 45 deg stress fractures not completely broken. - . r .

98
L i i 30 L i
RC-8
~ 80 1 80.0' 10 96.5' Highly fractured. 1504 — 80
o B 82.6' to 82.8' Very soft, severely weathered. o B - _
— 85 — 1499 — ] 85
i ] 87.1'to 87.2' Sandy shale, iron staining. ] B ]
o B 89.6' to 90.2' Intensley fractured. - B - i
L i i 100 i
RC-9 0

— 90 1494

0 10 20 30 40 50 60 70 80 90 100

ELEVATION:  1,584.085 | / T LNBNSNNeB o
NORTHING: 3522623377 b NG .
EASTING: 10402772.846
DRILLER: AEP - Racer Boring: MW-1602
EQUIPMENT:  Diedrich 150 Date Drilled: 6/26/2017 to 6/27/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 80.0' to 93.1' on Project No.: 3050-17-0345
6/28/2017 to 6/25/2017. Project Location: Carbo, Virginia PAGE 2 OF 3
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr? \clj\éiStV'\iAralirrligtgizti 0S e s
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. goon, virg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
5 SOIL CLASSIFICATION L|oE SAMPLES | P NM@h  Lge
P AND REMARKS G E > ?{ R A FINES (%)
E v %2 2E 5
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E Z8&F @ SPT (bpf)
R« %
B gg SYMBOLS AND ABBREVIATIONS BELOW. D 1f;>4 T %}7‘% 10 20 30 40 50 60 70 80 90 100
Moderately Hard, Dark Gray, Highly Fractured, Thinly
o 4 Bedded at 0 to 15 Deg,Slightly to Moderately Weathered, B - B
L | SHALE i B i
92.8'to 93.3' Intensley fractured.
B 7 94.0' to 94.3' Intensley fractured. B 7 | | B 7
— 95 — 95.4'to 95.9' Intensley fractured. 1489 — 95
B 7 96.9'to 97.0' 30 deg joint infill wit calcite. 7 B 7
- E 97.0" to 104.6' Moderately fractured. _ L _
100
L i - i 53 L i
— 100 — 1484 —{ RC10 100
- 4 101.7" Calcite pocket. b - b
— 105 —|  Boring Terminated at 104.6 feet BGS on 6/27/2017. — 1479 — B 105
— 110 — — 1474 — 110
— 115 — — 1469 — 115
— 120 — — 1464 — 120
— 125 — — 1459 — 125
— 130 — — 1454 — 130
— 13 1449 0 10 20 30 40 50 60 70 80 90 100
. 7 7 -
ELEVATIOI\.IA 1,584.085 // TEST BORI 0 /// /%///% %/// /
NORTHING: 3522623.377 _ v > _
EASTING: 10402772.846
DRILLER: AEP - Racer Boring: MW-1602
e e Ad Q2 Date Drilled: 6/26/2017 to 6/27/2017
: . , Casin; vance, . . . o
LOGGED BY: JCM ¢ REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 80.0' to 93.1' on Project No.: 3050-17-0345
6/28/2017 to 6/29/2017. Project Location: Carbo, Virginia PAGE 3 OF 3
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr? \éViStvhﬂazﬂiStgigti OS uite 5
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. gdon, virginia




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
P AND REMARKS G E > Tetod A FINES (%)
E v %z 28 S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
B (f&) 1(51)5 T elg?)\l];% ) 10 20 30 40 50 60 70 80 90 100
Firm, Gray, Sandy GRAVEL (GP), Manufactured Stone, o ] 1
. SS-1 0-8-17
- 1. Moist - (N=25 [ L i
L |\ Firm, Dark Gray, Silty SAND (SM), Very Fine to Fine, 10-18.32 F i
Trace Black Gravel, Moist SS-2 (1(\)1' _85%» >.
r 1 SAME: Dense, Fine to Medium Grain, Wet B r 7
B i SS-3 12-13-18 | |
(N =31)
L 5 —{ Firm, Dark Gray, Fine to Medium Grain, Poorly Graded ! 10-7-7 5
SAND (SP), Trace Black Gravel, Wet SS-4 (N=14)
B Very loose, Gray, Very Fine to Fine, Poorly Graded 422 B ]
o -~ SAND (SP), Trace Black Gravel, Wet SS8-5 (N=4) -
B | SAME: Firm, 0.3" Layers of Soft Saturated Material in Spt. B |
SS-6 1-5-7 »
L N=12) | i
Very loose, Gray, Very Fine to Fine, Poorly Graded RR
— 10 -  SAND (SP), Wet 887 2(11\1\):&/(1))1{ 10
L i (N=0) i
55-8 1-WOH-1
L i (N=1) i
L i z SS-9 (N=0) i
1-WOH-1
L u ) N=1) u
SS-10
L 15 —| Soft, Olive Gray, Sandy CLAY (CL), Trace Organics, (N=0) 15
Rootlets, Wet (Alluvium) 1-1-2
L 4 L | SS-11 (N=3) 4
i | SAME: Saff, with Pockets of Gray Sand A {ssi (él_}é) L i
i Soft, Olive Gray to Brown, Sandy CLAY (CL), Trace ] (N=9) B ]
- 4  Black Organics, Moist o 45513 2-2-2 T
- 20 N=% 20
Loose, Light Gray, Fine to Medium, Gray SAND (SP), SS-14 1-2-3 ‘\
o < Trace Clay, Trace Rounded Gravel, Trace Organics, Wood (N=95) - -
B and Leaves, Wet SS-15 1-2-26 B \.\ |
Very Dense, Gray, Highly Weathered Rock (HWR), Shale SS-16 (N'=28) I e e S
- < Rock, Dry - - 207 50/0.3 - —®
N | NOTE: Auger advanced to 23.9' i | (N=100+) | i
Auger Refusal at 23.9 feet BGS on 6/22/17.
— 25 — | Begin Rock core at 23.9 feet BGS on 6/23/17. 1490 — 25
B | | Bolder: White, Sandstone, with two sets of core marks, | B |
caused barrel plug and material washed away. RC-1 %
- -1  Soft, Dark Gray, Intensely Fractured, Thin Bedded, R o R
L | Moderately Weathered, SHALE B | n i
Inclusions: 24.0" Vertical Bedding with slickensides.
- 4 23.9'to 29.3' Low recovery, weathered shale washed 4 - 4
away, Core advance was solid. B
— 30 29.3"to 30.7' Moderately fractured 1485 — 30
L _ 30.7" Intensley fractured, severely weathered _ L _
33.0' to 33.3'and 34.0' to 36.0' Reduced to gravel, very 100
- B soft, severely weathered. 4 RC-2 28 o E
B i 36.0' 65 to 90 Deg Bedding, Pyrite on fractures and in | | |
side of core.
- E 38.6'to 39.3' 75 to 90 deg filled joint light gray B | | - B
weathered shale with slight iron staining.
— 35 — — 1480 — 35
L i i % L i
L ] 4 RC-3 20 L _
L 40 - Moderately Hard , Dark Gray to Black, Moderately L 475 - | 40
Fractured, Thinly Bedded, 70 to 85 Deg. Bedding, Slightly
- - Weathered, SHALE 4 - 4
Inclusions: Pyrite on fractures throughout.
B 7] 41.2'to 41.3' 45 Deg joint slightly weathered, 7] B 7]
L i reduced to gravel. i L _
44.0' Slight white veins observed throughout. 50
r 1 44.2'70° Joint with slight weathering, slight iron staining. 1rea H 46 - E
% 1470 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,515.353 | / T 7 L >  >B2>2>--
NORTHING: 352247157 b NG .
EASTING: 10403966.842
DRILLER: AEP - Racer Boring: MW-1603
EQUIPMENT:  Diedrich 150 Date Drilled: 6/22/2017 to 6/23/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 34.0' to 47.0' on Project No.: 3050-17-0345
6/24/2017 to 6/26/2017. Project Location: Carbo, Virginia PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘IStV'\i/:’ali?]igtéigt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. 9 » VIrg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 =
v AND REMARKS G E p [Tleeed A FINES (%)
E v 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R 1y %
B (4{2 1(47)0 T elga\l];% ) 10 20 30 40 50 60 70 80 90 100
Moderately Hard , Dark Gray to Black, Moderately
o -4  Fractured, Thinly Bedded, 70 to 85 Deg. Bedding, Slightly B B
Weathered, SHALE
B 1 Inclusions: 45.0'to 45.6' Fractured at 45 to 55 deg. 7 7
L . 46.8' Fractured along bedding plane at 60 to 75 deg 7] 100 ]
i ] i 7 RC-5 H 40 ]
— 30 49.6' to 50.2" Intensley fractured, Slickenside along 1465 — 20
o B bedding planes at 25 to 40 deg. E E
i 7 54.0'to 54.3' Intensley fractured along bedding planes i ] 1 ]
— 55 — very soft 1460 — 55
54.3'to 55.4' Intensley Fractured along bedding planes,
B 7 Slickensides on bedding fractures at 75 to 90 deg. B 7 7
L . 55.4't0 59.1' Slightly fractured . _
L i i 100 J
i | | RC-6 67 1
59.1'to 59.5' Fractured along bedding planes with
— 60 — slickensides 1455 — 60
60.0" Calcite infilling along bedding planes
B 7 60.1' to 60.8' Fractured along bedding planes with B T T
L . slickensides at 55 to 70 deg. . _
i ] 63.8' to 64.7' Interbedded limestone bedded at 75 deg 7 RC-7 ] 100 7
o B with pyrite and calcite infilling half of core. B | | 57 B
— 65 — 1450 — 65
L i L ] 100 ]
RC-8 60
i ] 69.0' Fractured along bedding with perpendicular fracture ] ]
— 70 — at 40 deg. 1445 — 70
B i 71.6'to 72.6' Fractured along bedding at 60 to 70 deg. | |
i ] 74.6' to 74.4' Mechanical fracturing along bedding. 7 100 7
— 75 — 76.0"to 82.0' Mechanical fractures along bedding — 1440 4 RC-9 76 75
B with slickensides. | |
— 80 — — 1435 — 80
L i i 100 i
L i {RrC-10 57 i
— 85 — — 1430 — 85
L N L 1RC-11 100 4
| | 75
- - Boring Terminated at 87.6 feet BGS on 6/23/2017. - g g
-0 1425 10 20 30 40 50 60 70 80 90 100

ELEVATION:  1,515.353
NORTHING: 3522471.57

EASTING: 10403966.842

DRILLER: AEP - Racer

EQUIPMENT: Diedrich 150

METHOD: 4.25 HSA, Casing Advance, NQ2

LOGGED BY: JCM REVIEWED BY: JTM

REMARKS: Ground water monitoring well set from 34.0' to 47.0' on
6/24/2017 to 6/26/2017.

%

.

y oo .. ‘“‘“$“ )9

Boring:

Date Drilled:
Project:
Project No.:

Project Location:

MW-1603
6/22/2017 to 6/23/2017

AEP Clinch River Pond 1 Monitroing Wells
3050-17-0345
Carbo, Virginia

PAGE 2 OF 2

THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Amec Foster Wheeler
Environment & Infrastructure, Inc.
1070 West Main Street, Suite 5
Abingdon, Virginia 24210




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
P AND REMARKS G E > Tetod A FINES (%)
E M 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N E E - d &3 @ SPT (bpf)
. D ft R %
B (tg) SYMBOLS AND ABBREVIATIONS BELOW. 1(51)7 T %% 10 20 30 40 50 60 70 80 90 100
Firm, Red Brown, Poorly Graded GRAVEL (GP) with 90 3.5.6
o - Sand, Moist o 4 SS-1 (N=11) -
B _M\_Note: Difficult drilling 1.5' to 3.0' 90 B | - B |
Loose to firm, Yellow Brown, Clayey GRAVEL (GC) SS-2 2-4-3
- 1 with sand, moist (Shale Rockfill) - - N=17) -
SS-3 6-7-11
B T B T (N =18) T
-3 Firm, Dark Gray, Silty SAND (SM), Fine to Medium SS-4 10'1_1'13 3
o < grain, trace Black Gravel, Moist to wet. (N=24) -
Note: Wet at 6.5' SS-5 7-5-7
B T (N=12) T
L ] SAME: Loose SS-6 3-5-3 7
L i ) h 4 (N=38) i
. SAME: Firm z : $S-7 2.8.4 0
Firm to Loose, Dark Gray, Fine to Medium, Silty SAND (N=12)
o 4 (SM), Wet SS-8 1-6-7 B
L i (N=13) i
SS-9 4-4-4
L i N=§) [ i
L 4 Very Loose, Gray to Light Gray, Very Fine, Silty SAND 1-WOH-0 _
s | (S W $8-10 N=0) s
SS-11 =0
o E : 1-WOH-0 E
B R S0t i N=0) | i
Firm, Gray Brown, Sandy SILT (ML), Trace Organics SS-12 (N=0)
- 4 Rootlets, Wet. (Alluvium) - B 1-3-4 - B
| | SAME: Stiff with mixed Gray Silty Sand Pockets. N | ss-13 (1; 5: 57) L i
- ] N=10
20 SS-14 R 20
i Very Loose, Brown, Silty SAND (SM) with Pockets of (T ; 26 ) B ]
- 1 Gray Silty Sand, Wet. SS-15 (N=4) .
B T SS-16 'WOH-WOH-2, T
L { Very Loose, Brown, Very Fine to Fine, Silty SAND (SM), N=2) i
Trace Clay, Lens of Gray Sand 25.0' to 25.5', Wet. $8-17 (N=0)
— 25 —| NOTE: Composite Sample 23.5' to 25.5' for lab testing. o 3-3-20 —— 25
L |7 Very Dense, Black, HIGHLY WEATHERED SHALE L 1 8S-18 N=23) | T
ROCK (HWR), Moist, Slight Organic Smell. 50/0.4
B 1 NOTE: Augers advanced into weathered shale. B 185-19 = (N=100+) -
| | SPT Refusal at 31.4 Feet BGS on 6/20/17. i i 5002 | A
Begin Rock Core at 31.8 Feet BGS on 6/20/17. (N=100+)
B 7] K' 7 SS-20 =5 50/0.2 r ?
N=100+
— 30 — — 1487 < s501 5 Ceorog I30
L - . 1 s (N=1004+) |
_ - SS9 VS04
B 7 Soft, Black, Intensely Jointed, Thinly Bedded, Severely 7 (N=100+) [ 7
L | Weathered, SHALE 4 RC-1 100 - E
Inclusions: Slickensides and disturbed bedding throughout. RC- 0
- 1 34.5' Bedding 65 to 80 deg. b - b
| _| NOTE: Core loss 34.5' to 36.5" due to high angle of B | B
3 bedding. 1482 3
L i i & L i
- - - 4 rRC2 28 - -
— 40 — 1477 — [ 40
L i i 5 L i
o — o <4 RC-3 34 o T
- ® 1472 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,517.147 | / T 7 L >  >B2>2>--
EASTING: 10403597.55
DRILLER: AEP - Racer Boring: MW-1604
EQUIPMENT:  Diedrich 150 Date Drilled: 6/20/2017 to 6/20/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . . .
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 41.3' to 56.0' on Project No.: 3050-17-0345
6/20/2017 to 6/21/2017. Project Location: Carbo, Virginia PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. l‘([;?r(]) \(Ii\é)er‘IStV'\i/:’ali?]igt;iezt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D

B SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge

P AND REMARKS G E > Tle °% % A FINES (%)

E M 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\E] E < a AT @ SPT (bpf)
. D ft R %
B (4{2 SYMBOLS AND ABBREVIATIONS BELOW. 1(47)2 T %}7% 10 20 30 40 50 60 70 80 90 100
Soft, Black, Intensely Jointed, Thinly Bedded, Severely
- - Weathered, SHALE - - -
Inclusions: 45.0' Pocket of gray infilling. Possible weathered 90
B 7 calcite. 1 RC4 16 B 7
L . 47.0" 50 to 65 deg bedding. . L _
48.0"to 49.0' Reduced to gravel.
- 50 1467 [ 50
L i , . . i & L i
L . 51.5' 90 deg bedding, possible core loss. 4 RC-5 0 L _
L . 53.5'to 54.5' Very soft, decomposed, reduced to gravel, L _ L _
with iron staining —

— 55 — 1462 — 55
- E 55.6' Pyrite on fractures and slickensides. - g 100 - g
o 1 < RC-6 66 - b
i ] 59.0' Pyrite on fractures and slickensides. ] | B ]
— 60 — 1457 — 60
L i L i 10 L i
r 1 1 RC-7 66 - 1
L . 63.5'to 64.5' Reduced to gravel when drilled. _ L _
— 65 —| Boring Terminated at 64.5 Feet BGS on 6/20/17. — 1452 — B 65
— 70 — — 1447 — 70
75 — — 1442 — 75
— 80 — — 1437 — 80
— 85 — — 1432 — 85

— 90 1427

0 10 20 30 40 50 60 70 80 90 100

ELEVATION:  1,517.147 | / T LNBNSNNeB o
NORTHING:  3522164.155 b NG .
EASTING: 10403597.55
DRILLER: AEP - Racer Boring: MW-1604
EQUIPMENT:  Diedrich 150 Date Drilled: 6/20/2017 to 6/20/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 41.3' to 56.0' on Project No.: 3050-17-0345
6/20/2017 to 6/21/2017. Project Location: Carbo, Virginia PAGE 2 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. /1%?;? \clj\éiStV'\iAraliﬂigt;izti 0S e s
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. goon, virg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 R
g AND REMARKS G E D 5 oLl A FINES (%)
E v 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EJ E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R %
| (f&) 1(5 1)6 T %37% 10 20 30 40 50 60 70 80 90 100
Firm, Gray, Poorly Graded GRAVEL (GP), Moist. ASAN 5.1 9.5.7
r 1 Stiff, Gray to Brown, Sandy CLAY (CL), with Gravel, - 7 i N=12) [ 7
N | Moist n _ L _
SAME: Very Stiff, contains highly weathered shale. SS-2 (131'1_2i79>
SS-3 3-6-10
B 7 B 7 (N=16) [ 7
L 5 —{ SAME: Note SPT Plug with weathered rock. — 1511 — g4 4-11-7 5
L i (N=18) L /‘ |
Firm, Yellow Brown, Gravelly CLAY (CL) with Sand, 8.4.3
o - Weathered Shale Gravel, Moist. - 4 885 (N=7) - -
NOTE: SPT wet at 9.0' N
i 7 i 7 Ss-6 534 ¢ 7
L i N=7 L i
Loose, Gray, Fine to Medium, Poorly Graded SAND !0\"' U 1-3-2
L 10 o (GP), Trace Black Angular Large Sand, Wet. i 0\e a 1506 - SS7 (N=5) 10
L A 4 4
Very Soft, Light Gray, Fine, Sandy SILT (ML),with 7 SS-8 2'1'\)_VOH
o < Layers of White Silt, Wet. X - - (g\I: 01)) -
- - - | 889 1-WOH-1 -
. (N=1)
L 4 SAME: Soft L 1 ss-10 (N=0) i
- — - — 1-2-1
15 SAME: Very Soft 1501 SS-11 (N=3) 15
i 7 i 17> 1-WOH-1 7
L i L _ (N=1) | i
SS-12 (N=0)
L 4 Firm to Very Stiff, Gray Brown with Olive pockets, Sandy - . 1-1-6 L _
CLAY (CL), with Gravel, Trace Organic Rootlet Material $S-13 N=7)
s 1 at17.6, Moist. i T 6-10-13 [ » ’
— 20 — — 1496 — ¢5.14 (l\é—:6»273) /./ 20
- : : - 7 N=13) [ 7
i | Soft, Olive Gray, Fine, Sandy SILT (ML), Wet i | ss-15 225 i
- - - (N=4)
L 4 Very Loose, Olive Gray, Silty SAND (SM), Wet. 1 ss-16 1-1-1 L 4
L i N=2) i
L o5 SS-17 (111-1:-12) 25
L - Firm, Olive Brown, Silty SAND (SM),Trace Gravel, Wet. B 1-2-9 - _
NOTE: Lab Samples Taken SS-18 (N=11)
L 4 : ] Ss-19 3420 | ]
_ i SR (N =24) ot | | |
L 4 Very Dense, Light Gray, Highly Weathered Rock (HWR), - 4 SS-20 39-50/3 L I s S
Dry. CA-1[[{] (N=100+) —*®
— 30 —\ SPT refusal at 29.3 Feet BGS on 6/7/2017. 1486 — 30
L |\ Auger refusal at 29.4 Feet BGS on 6/7/2017. i L _
Begin Rock Core at 30.0 feet BGS on 6/8/2017.
B 7 Moderately Hard, Gray, Intensley Fractured, Thinly 1 RC-1 % r 7
B | Bedded, 40 to 50 Deg Bedding, Severely Weathered, i L i
SHALE
o +  Inclusions: o B - B
| _|  NOTE: Mechanically reduced to 1 inch round pieces. 1481 — —
35 Poorly cemented along bedding, mechanically fractured in 8 35
- . laminations of 0.1 to 2 inches. - - -
88
- § 1 RC-2 0 - §
L . 39.0' to 39.2' Decomposed shale, very soft. _ L _
— 40 — Moderately Hard, Gray, Highly Fractured, Thinly Bedded, — 1476 — | 40
L | 251035 Deg Bedding, Moderately Weathered, SHALE i B |
Inclusions: Calcite veins and dark gray laminations 78
o B throughout. =4 RC-3 0 o B
40.0' to 40.5' Intensley fractured.
B 41.5'to 42.0' Intensley fractured, very soft. T B T
L . 44.0' to 44.6' Intensley fractured, very soft, decomposed. L . L _
% 1471 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,515.999 | / T 7 L >  >B2>2>--
NORTHING: 3521823742 b NG .
EASTING: 10403168.699
DRILLER: AEP - Racer Boring: MW-1605
EQUIPMENT:  Diedrich 150 Date Drilled: 6/7/2017 to 6/8/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 Proi . . L.
LOGGED BY: JCM REVIEWED BY: JTM roject: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 35.0' to 47.9' on Project No.: 3050-17-0345
6/13/2017 to 6/14/2017. Project Location: Carbo, Virginia PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘IStV'\i/:’ali?]igtéi%t‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 R
g AND REMARKS G E D $ oLl A FINES (%)
E v < B g
E 2 £ =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
B (g) 1(47)1 T eﬁ%ﬁ % ) 10 20 30 40 50 60 70 80 90 100
Moderately Hard, Gray, Highly Fractured, Thinly Bedded,
o 4 25 to 35 Deg Bedding, Moderately Weathered, SHALE 1 RC-4 76 - B
Inclusions: 45.0' to 45.6' Intensley fractured, very soft, g 0
B T decomposed. T B T
L 4 46.3' to 46.6' Intensley fractured, soft. 4 | L 4
48.0' 30 to 40 deg bedding, fractured at darker
B T laminations. B T B T
— 50 — 1466 — 50
L i ] 76 L ]
RC-5 0
i ] 53.0'to 54.6' Intensley fractured, very saft, decomposed. ] B ]
o B 54.6'to 56.0' Possible core lose due to decomposed zone. - B - B
— 55 — 1461 — [ 55
i 71 56.0'to 64.0' Highly fractured. i ] B ]
40
L i i 0 L i
— 60 — 1456 | RCO 60
— 65 —| Boring Terminated at 64.6 Feet BGS on 6/8/2017. — 1451 — - 65
- 70 — — 1446 — 70
— 75 — — 1441 — 75
— 80 — — 1436 — 80
— 85 — — 1431 — 85
-0 1426 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,515.999 | / T LNBNSNNeB o
NORTHING: 3521823742 b NG .
EASTING: 10403168.699
DRILLER: AEP - Racer Boring: MW-1605
EQUIPMENT:  Diedrich 150 Date Drilled: 6/7/2017 to 6/8/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 35.0' to 47.9' on Project No.: 3050-17-0345
6/13/2017 to 6/14/2017. Project Location: Carbo, Virginia PAGE 2 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘IStV'\i/:’alirr‘;igtgiZt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. 9 » VIrg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
P AND REMARKS G E > Tle PR, A FINES (%)
E v %z 28 S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI g £ 8 & F @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R 1y %
B (f&) 1(52)0 T elg?)\l];% ) 10 20 30 40 50 60 70 80 90 100
Firm, Gray, Poorly Graded GRAVEL (GP), Moist. ASAN 5.1 6-9-15
r 1 Stiff, Olive Gray, Sandy CLAY (CL), with Gravel, Trace o 1 : (N=24) [ @ T
R | Organic Wood Chips, Moist. R i 4 L i
SAME: Stiff SS-2 (;—5_—9)
i Firm, Brown Gray, Poorly Graded SAND (SP), Trace g 12-8-6 B ]
o - Black Gravel, Moist. SS-3 N=14) [ -
NOTE: Wet at 4.0". -
— 5 SS-4 2-3-5 5
L i N=8) L J
SS-5 3-2-4
L i N=6) [ i
i Firm, Gray, Fine Grain, Silty SAND (SM), Shightly SS-6 4-6-10 T
o - Cemented, Wet (N=16) -
- 10 SS-7 2-3-9 10
Very Stiff, Yellow Brown, Sandy CLAY (CL), Trace (N=12)
o 4 Gravel, Wet. o 71 sS-8 9-8-9 B
L i L i N=17) i
SAME: Firm 59 2.4
L i L i (N=6) i
i 7 i 7 $s-10 1-2-3 7
- 15 — — 1505 — N=3) 15
- - B | 8s-11 1-2-3 i
(N=5)
i 7 i 7 $s-12 4-5-3 7
L i L J (N=38) J
B i B ] Ss-13 3-3-4 i
N=7)
- 20 —  Very Stiff, Yellow Brown, Gravely CLAY (CL), Contains — 1500 - 5.14 189-12 20
Highly Weathered Shale Rock, Moist. : (N=21)
SS-15 15-15-9
B T B T N=24) [ T
L 4 Firm to Stiff, Olive Gray, Fine, Sandy CLAY (CL), Trace - 4 2.3.5 L 4
Organic Rootlets, Trace Rounded Gravel, Moist. S$8-16 (N=8)
i 7 i 7 Ss-18 456 7
L i L J N=11) | J
L 4 Stiff, Brown, Fine, Sandy SILT (ML), Trace Organic L 4 SS-19 1-4-5 L J
Rootlets, Contains Olive Pockets, Moist. (N=9)
i 7 {1l r 7 $S-20 2-3-4 ¢ 7
L 30 —| Loose to Very Loose, Brown to Dark Gray, Silty Fine ] N=7) 30
SAND (SM), Contains Wood and Leaf at 32.0', Wet. $S-21 2-3-4
B 7 NOTE: Lab Sample taken from 29.5'to 32.5'". N=7) [ T
B | SPT Refusal at 33.8 Feet BGS on 6/8/2017. R i
$S-22 1-2-2
L i s N=4 171 | J
L SS-23 4-50/0.3 I e
L 1 Very Hard, Gray, Highly Weathered Shale Rock (HWR), U—I\( \ll L dC A (N=1004) | —®
Moist.
— 35 —{ | Casing Advanced and Rock Core Began at 34.1 Feet BGS [ 1485 — 35
L |\ on 6/8/2017. [ 10 | N |
Moderately Hard, Brown, Moderately Fractured, Thinly T I T
r 1| Bedded, 30 to 40 Deg Bedding, Moderately Weathered, [ 1r 1 - 1
L ]| LIMESTONE I i L i
Inclusions: Strong reaction to HCL. [ 1 100
- - 36.0' to 36.8' Layer soft black, severely [+ 1 RC-1 31 - B
L 40 — weathered, with slight organic smell. I I I L 1480 — 40
Hard, Gray, Moderately Fractured, Disturbed Bedding, T T
o 4 Moderately Weathered, LIMESTONE I 1 r T
L Inclusions: Strong Reaction to HCL. T TL i B i
39.6' to 39.8' Intensley Fractured. I
- B 40.6' Weathered vug in side of core. [ T+ B - B
42.5'to 43.0' Iron staining and severely weathered. [
B 43.3'to 43.8' Severely weathered. [ T 7 | r 7
L I
4 1475 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,520.463 | / T 7 L >  >B2>2>--
NORTHING: 3521349913 b NG .
EASTING: 10402669.892
DRILLER: AEP - Racer Boring: MW-1606
EQUIPMENT:  Diedrich 150 Date Drilled: 6/8/2017 to 6/10/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 37.8' to 51.3' on Project No.: 3050-17-0345
6/12/2017 to 6/13/2017. *Boring Cave Caved Dry at Project Location: Carbo. Virginia
50.0' on 6/10/17. ) » YHIE PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. l‘(l;?r(]) \(Ij\é)?‘IStV'\i/:‘ali?]igtgi%t‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
2 SOIL CLASSIFICATION Lo| e | SAMPLES |oegm Mo L
1 R
g AND REMARKS G E D 5 N A FINES (%)
E A\ < 2 o g
E Z] =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
B (g) 1(47) s T elga\l]; % ) 10 20 30 40 50 60 70 80 90 100
Hard, Gray, Moderately Fractured, Disturbed Bedding, [T
- 4  Moderately Weathered, LIMESTONE [+ - 12 - -
NOTE: 46.0' Lost Water Return. [ [ RC-2 n
B 1 Inclusion: 46.5' to 47.7' Void, Drill Rods Dropped Freely, [y 7 B 7
L 4 Recovered Yellow Brown, Medium Grain, Silty SAND in | [ 4 - 4
core barrel. Driller noted solid soft drilling 47.7' to 49.3". I I I
L i . i | L i
L — —r — - 67
50 Moderately Hard, Light Gray, Disturbed Bedding, [ 1470 RC3 | | 0 50
L 4 Severely Weathered, LIMESTONE [ i L i
Inclusions: Strong Reaction to HCL. [ 1
B Vugs throughout. [ + 1 R4 39 B b
L 50.0" to 53.0" Driller noted soft rock, fast [ I [ | i 0 L i
advance.
-1 53.0'to 54.3 Driller noted firm solid drilling. L] . | - .
L 55 | 54.3'to 54.5' Infilling with moderate hard, tan gray, [ T 465 - 55
large grain LIMESTONE, contains vugs. strong [
- . reaction to HCL. [ TF - 100 - -
B | Hard, Gray, Slightly Fractured, Disturbed Bedding, [ ] 1 RrRC-5 96 B i
Moderately to Slightly Weathered, LIMESTONE [ 1
- - Inclusions: Strong reaction to HCL. [ - - -
54.5'to 56.0' Pockets of Large Grain Porous | I |
B T LIMESTONE with reaction to HCL. ] B T = B T
60 — 55.3' Lens of Shale at 45 deg. L 1460 — 60
58.0' Contains calcite spider web veins. T l T
r 1 59.7' Lens of Black Shale with solution cavity exposing T 1 100 - 1
L | Pyrite crystals. 1L | RC-6 100 R |
62.4' 40 to 45 deg fracture with Shale on fracture surface. | [ |
L i I | I i L i
— 65 — I||—1455— 65
L - | | | L - - -
i | 67.0'to 68.0' Disturbed bedding with black Shale lenses [T ] B ]
o B at 50 to 70 deg. I I I B 95 o B
S C 1+ . w0 L §
RC-7
- 70 — 69.7' Fractured at 50 deg shale Lens, light organic smell I I T 1450 — 70
from shale. I
I~ ] 69.7'to 74.2' Medium grain Limestone with very small ] . r .
L i solution vugs throughout. T+ _ L _
[ 1
i ] 74.1' Light gray, medium grain crystalline Limestone, I I I " ] B ]
o -4 slight T B | | o B
green tent on fractures.
— 75 —| “Boring Terminated at 743 Feet BGS on 671072017 — 1445 4 75
— 80 — — 1440 — 80
— 85 — — 1435 — 85
-0 1430 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,520.463 | / T LNBNSNNeB o
NORTHING: 3521349913 b NG .
EASTING: 10402669.892
DRILLER: AEP - Racer Boring: MW-1606
EQUIPMENT:  Diedrich 150 Date Drilled: 6/8/2017 to 6/10/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 37.8' to 51.3' on Project No.: 3050-17-0345
2’0 1(2)( i?llg/;%/ﬁl/;y 2017. *Boring Cave Caved Dry at Project Location: Carbo, Virginia PAGE 2 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
NS A o D OO S Eoment & nfestcues, b
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \é\éiStV“ﬂazﬂigtgizt{ OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
P AND REMARKS G E > Tle °% % A FINES (%)
E v 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\E] E £ 8 & F @ SPT (bpf)
. D ft R %
B (tg) SYMBOLS AND ABBREVIATIONS BELOW. (ft) T %&7% 10 20 30 40 50 60 70 80 90 100
Dense, Red Brown, Clayey GRAVEL (GC), Moist. SS-1 6-12-30 L
r 71 Dense to Firm, Dark Gray, Fine to Medium Grain, Silty ) N=42) [ 7]
L | SAND (SM), Trace Black Gravel, Moist. 52 61219 F i
I ) ~N=3) | _
SAME: Loose, Wet. $83 345 .<
i S ] N=9) [ | 7 5
- — SS-4 12-18-36
L (N=54) | bad i
SAME: Dense, Fine Grain at 7.0'". 9y
o <. NOTE: 7.2'to 7.5' Lens of Gravel and Clayey Gravel with R S8-5 h%] 2_2422(; - // B
B __\ water flowing into boring. / B | - B | |
Very Stiff, Yellow Brown, Gravely CLAY (CL), Contains SS-6 6‘_9'17 s
o - Weathered Shale Gravel, Pockets of Gray Sand to 9.0', Z - - N=16) | /‘ -
Moist. SS-7 1-2-2
~ 10 =1 SAME: Soft. — 1517 (N=4) 10
L 4 SAME: Firm. - 1 ss-8 435 _
I L (N=8) -
SS-9 2-3-4
T A 4 I 1 N=7) 1
i 7 i 7 $s-10 (IEI_3—_58 ) 7
— 1571 SAME: With Sand, Wet. — 1512 s P 15
L i L i N2y [ i
i 7 i 7 $s-12 433 ¢ 7
I L N=6 | -
L i B ] Ss-13 346 | 4
(N =10)
— 20 — — 1507 4 s5.14 3-3-3 20
L J (N=6) J
Firm To Soft, Dark Red to Red Brown, Lean CLAY (CL), 2.3.4
o - with Sand, Trace Gravel, Moist. - 4 88-15 (N=7) -
i 7 i 7 $s-16 2-2-2 7
L J (N=4) J
Firm to Stiff, Red Brown, Lean CLAY (CL), with Fine 123
— 25 —  Sand, Trace Gravel, Moist. — 1502 — SS-17 (N=5) 25
i 7 i 7 Ss-18 3-4-6 7
L i L J (N=10) J
L i B 18s-19 3-6-8 i
(N=14)
i 7 i 7 $S-20 4-5-10 7
- 30 1497 (N=15) 30
L 4 L 4 ss-21 546 | 4
(N =10)
i 7 i 7 8822 458 7
L J N=13) | J
Stiff, Red Brown to Dark Gray, Fine Sandy SILT (ML), 3.4-6
o 4  Slight Organic Smell, Moist. o 4 S5-23 N=10) [ B
— 35 — — 1492 — ¢g.04 3.5-6 'Y 35
L J N=11) | J
Firm, Dark Gray, Fine Sandy SILT (ML), Slight Organic 1-2-3 l
o < Smell, Trace Organic Rootlets, Trace Rounded Large Grain - 4 88-25 (N=5) 1 | -
Sand, Moist. _ I e
i 7__ NOTE: Possible Alluvium B 7 SS-26 2(-13]1_-15862-)2 B e S
o — IY/IGW Harg, Tan Brown, Highly Weathered Rock (HWR), Ll |l - - SS-27 &= 56/0.01 - \z
oist to Dry. —
— 40 1| Auger Refusal at 39.1 Feet BGS on 6/6/2017. | | il 1487 — (N=100+) 40
L 4 | SPT Refusal at 39.1 Feet BGS on 6/6/2017. T - - 4
Begin Rock Core at 39.1 Feet BGS on 6/6/2017. - RC1 1_80
B | Hard, Light Gray, Highly Fractured, Thick Bedded, 25 to [ T B T
L 4 35 Deg Bedded, Severe to Moderately Weathered, [ [+ 4 - 4
LIMESTONE [
r 7 Inclusions: Calcite infilling throughout. [ 1T 7 B 7
L 45 39.1'to 40.0' Intensley Fractured I 1482 —RC-2 I 100
0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,527.426 / 10 7 L >  >B2>2>--
NORTHING:  3521454.885 b G .
EASTING: 10402260.058
DRILLER: AEP - Racer Boring: MW-1607
EQUIPMENT:  Diedrich 150 Date Drilled: 6/6/2017 to 6/7/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 Proi . . . .
LOGGED BY: JCM REVIEWED BY: JTM roject: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 45.7' to 58.5' on Project No.: 3050-17-0345
6/13/2017 to 6/14/2017. Project Location: Carbo, Virginia PAGE 1 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘IStV'\i/:‘ali?]igtgigt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

P SOIL CLASSIFICATION L E SAMPLES PLEOH  NM(B) L)
E L N-COUNT @ © ®
P AND REMARKS G E > Tetod A FINES (%)
E v 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\E] E £ 8 & F @ SPT (bpf)
. D ft R 1y %
B (4{2 SYMBOLS AND ABBREVIATIONS BELOW 1(48)2 T eﬁ%ﬁ % ) 10 20 30 40 50 60 70 80 90 100
40.6' Slickenside 30 deg joint with lens of black Shale. [T 0
o B 41.5' Weathered Joint with iron staining. [+ E - E
43.5't0 43.8' and 44.4' Black Shale on joints at 25 to 35 [ 1
B deg, with slight organic smell. [ T T B T
L 4 | NOTE: Core Barrel Plug at 44.9". [ 1 . L _
Hard, Light Gray, Moderately Fractured, Medium Bedded, I I I 100
B 7 25 to 35 deg Bedding, Moderately Weathered, I B n 2 B n

L 50 LIMESTONE, Strong Reaction to HCL, T T 1477 — RC-3 50
Inclusions: White Calcite infilling throughout. I
o 1 45.5' Black Shale laminations at bedding planes. 1T B - B
46.5'to 50.0' Disturbed bedding. I

46.2" 40 deg joint with lens of black Shale, slight organic ]
- B smell. - B - B
51.8'to 52.5"and 52.5' to 52.9' Layers of black Shale [ l [
bedded at 20 to 25 deg, with calcite veins, slight organic
L 55 | smell. [T 1472 — 55
Very Hard, Light Gray, with Dark Gray, Disturbed [
r 7 Bedding, Slightly Weathered, LIMESTONE [ TF b B b
L 4 Inclusions: 55.0" 60 deg rough fracture with brown [ _ L _
weathering on fracture. [ 1
57.9' Lens of white calcite. 1 100
- E 58.4' 40 deg fracture T+ - o L _

90
60 — |||_1467_RC—4 60

B 1  61.8'45 deg fracture. [ TF E = 4

— 65 — [ |—1462— 65

| 100

L 4 I I+ 4
[ RC-5 80

~ 70 69.9'Lens of black Shale. [T 1457 70

70.9', 72.7', 72.6', 30 to 45 deg fracture with black shale I I
L . laminations on fractures. [+ 4 L _

72.9' Slickenside 1
Moderate Hard to Soft, Black, Highly Fractured, Thinly
L 4 Bedded, Moderately to Severely Weathered, SHALE - 4 - 4
Inclusions: 72.9' Slickenside at contact. =

— 75 Calcite spider web veins throughout. 1452 — 75

L i 73.1' Soft, Severely weathered with slight organic smell. i N i
73.5' Lens of light gray Limestone with slickensides. 100

o b 74.1' and 74.4' Slickensides. 1 RC-6 70 - b

76.8' Calcite spider veins.
78.6'to 78.7" Slickensides at 40 to 45 deg.
- E 79.4' Calcite Lens at 40 deg. - B - _

— 80 — Boring Terminated at 79.7 Feet BGS on 6/7/2017. — 1447 — 80
— 85 — — 1442 — 85
— 90 1437

0 10 20 30 40 50 60 70 80 90 100

ELEVATION:  1,527.426 | / T LNBNSNNeB o
NORTHING:  3521454.885 b NG .
EASTING: 10402260.058
DRILLER: AEP - Racer Boring: MW-1607
EQUIPMENT:  Diedrich 150 Date Drilled: 6/6/2017 to 6/7/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 45.7' to 58.5' on Project No.: 3050-17-0345
6/13/2017 to 6/14/2017. Project Location: Carbo, Virginia PAGE 2 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr? \clj\éiStV'\iArali?nigtgizti 0S e s
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. goon, virg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 =
g AND REMARKS g 5 D 5 oLl A FINES (%)
2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\E] E < a AT @ SPT (bpf)
. D ft R %
B (tg) SYMBOLS AND ABBREVIATIONS BELOW. 1(60)9 T % 10 20 30 40 50 60 70 80 90 100
Fill: Very Stiff, Gray Brown, Gravely CLAY (CL) , with 5.6-14
o < Pockets of Gray Sand, Trace Organic Roots, Moist. - 4 S8-1 N=20) [ -
B T B 71 ss-2 5-7-12 B T
L i L i N=19) L i
SS-3 4-9-10
B 7 i 7 N=19) [ 7
I 5 —{ Stiff, Gray and Brown, CLAY (CL), with Weathered 1604 — 5 5
Shale Gravel, Trace Organic Rootlets, Moist. SS-4 (1\? :5 i72>
i | NOTE: Composite Soil Sample taken from 6.0' to 9.0'. i 7 S5 345 i 7
L i L i N-9) [ i
i 7 i 7 Ss-6 09 e 7
L i L i N=15 | T i
—1 |
— 10 —  Very Hard, Light Gray, HIGHLY WEATHERED ROCK ¢/ L 1509 —| SS-7 4-24-50/0.2 —— S P
(HWR), Trace Silt, Dry. \/ (N=100+)
B 1 NOTE: SPT Wet at 10.5". B 7 ss-8 50/0.3 B
| | SPTDryat 13.9. B i (N=100+)
L 1 SPT and Auger Refusal at 13.9 feet BGS on 7/10/2017. L ] ss9 50/0.1
Casing Advanced to 14.5 feet BSG on 7/10/2017. $S-10 (N=100+)
- 1 Begin Rock Core at 14.5 feet BGS on 7/10/2017. - 1c A (1\?—0{%&) -
- 15 - Moderately Hard, Dark Gray, Highly Fractured, Thinly ! 1594 — - 15
Bedded, 15 to 30 Deg Bedding, Moderately Weathered,
B 1 SHALE - T B T
L Inclusions: Pyrite pockets throughout. | 100 L |
Slickensides throughout. RC-1 20
o E 16.4'to 16.7' Reduced to gravel. E = E
— 20 20.0' to 35.0' Layers of severely weathered rock reducing 1589 4 | 20
- E recovery. - E - E
L - - 4_6 - -
RC-2 12
— 25 — 1584 — — 25
L - - ﬁ - -
RC-3 9
— 30 — 1579 — — 30
L - - 6_2 - -
RC-4 32
— 35 — — 1574 — — 35
L . - 2 - -
— 40 — — 1569 — RC-5 ¥ 40
44.6' to 50.0' Intensley Fractured. B
% 1564 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,608.525 | / T LNBNSNNeB o
NORTHING: 3522614.871 ‘
EASTING: 10401766.947
DRILLER: AEP - Racer Boring: MW-1608
EQUIPMENT:  Diedrich 150 Date Drilled: 7/10/2017 to 7/11/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . B L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 133.0' to 148.0' Project No.: 3050-17-0345
on 7/12/2017 to 7/13/2017. Project Location: Carbo, Virginia PAGE 1 OF 4
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) miStV“ﬂazﬂigtgizti OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. 9 » VIrg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
5 SOIL CLASSIFICATION L|oE SAMPLES | P NM@h  Lge
1 =
g AND REMARKS G E D 5 oLl A FINES (%)
E v < B g
E 2 = =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
B (g) 1(56)4 T elga\l]; % ) 10 20 30 40 50 60 70 80 90 100
Moderately Hard, Dark Gray, Highly Fractured, Thinly
o < Bedded, 15 to 30 Deg Bedding, Moderately Weathered, - - -
SHALE
B 1 Inclusions: Pyrite pockets throughout. T RC-6 76 B T
L . Slickensides throughout. . 12 L _
— 50 — 1559 — — 50
L . - H - -
RC-7 0
35 ] NOTE: Barrel Plug at 55.0', core loss due to blocking of 1554 | 3
o 4 core barrel. o B - B
B i 55.0"to 61.0' Intensley fractured. | B |
70
o 1 < RC-8 0 o b
— 60 60.0' Decomposed soft material. 1549 60
i Hard, Dark Gray, Slightly Fractured, Thinly Bedded, 15 to ==} 7 | i 7
o 4 30 deg Bedding, Slightly Weathered, SHALE B o B
Inclusions: Pyrite throughout. 100
B Slickensides at fractures throughout. 7RG 100 B 7
65 —| — 1544 — B 65
B 7] 67.4'to 67.6' Very Hard Dark Brown Mudstone with 7] B 7]
L calcite and pyrite veins. i 100 N i
— 70 — 1539 4| RC-10 & 70
— 75 — 1534 — — 75
L . - m - -
85
— 80 — 1529 4| RC-11 80
80.2' to 80.3', 84.4' to 84.5', 88.0' to 88.1", 88.8' to 88.9'
B T Lens of Very Hard Dark Brown Mudstone. T B T
— 85 — . o . 1524 — — 85
85.3' Solution Vug along bedding joint with calcite and
B T pyrite infilling. T B T
L _ 86.3' Solution Vug of calcite infilling. _ L _
86.8' Moderately Fractured.
- g 88.6' and 89.2' Solution Vug of calcite infilling. - g 98 - g
32
%0 1519 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,608.525 | / T LNBNSNNeB o
NORTHING: 3522614871 b NG .
EASTING: 10401766.947
DRILLER: AEP - Racer Boring: MW-1608
EQUIPMENT:  Diedrich 150 Date Drilled: 7/10/2017 to 7/11/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 133.0' to 148.0' Project No.: 3050-17-0345
on 7/12/2017 to 7/13/2017. Project Location: Carbo, Virginia PAGE 2 OF 4
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. l‘(l;?r(]) \é\éiSchﬂazﬂigtgi%ti OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. 9 » VIrg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 R
g AND REMARKS G E D 5 oLl A FINES (%)
E v < B g
E 2 £ =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
| gg 1(51)9 T RQD % 10 20 30 40 50 60 70 80 90 100
Hard, Dark Gray, Slightly Fractured, Thinly Bedded, 15 to RC-12
o 4 30 deg Bedding, Slightly Weathered, SHALE B o B
Inclusions: Pyrite throughout.
B 7 Slickensides at fractures throughout. T B T
L . 90.0' Contains lens of light gray Shale throughout. . L _
B T 93.9' Lens of Dark Brown Mudstone with Pyrite and Vugs. B T B T
— 95 — 1514 — — 95
i ] Healded joints infilled with calcite perpendicular to i ] % B ]
— 100 — bedding throughout. 1509 4 RC-13 100
100.1' Severely Weathered Lens.
B 7 100.3' Dark Brown Mudstone infilling. B T B T
L . 102.5' Solution Vug in calcite infilling. _ L _
— 105 — 1504 — — 105
L | Hard, Dark Gray, Moderately Fractured, Thinly Bedded, B i B i
20 to 35 deg bedding, Slightly Weathered, SHALE
- - Inclusions: Pyrite observed throughout. - - -
106.3', 107.3', 106.9', 109.9' Weathering along healed
B T fractures. T 929 B T
L 110 —|  108.8,110.7, 111.1' Lens of Mudstone with Pyrite. 1499 —| RC-14 08 110
L . 111.5' Solution vug of calcite infilling. _ L _
112.2" and 114.1' Lens of Dark Brown Mudstone.
i 7 114.0' Slickensides with Pyrite throughout. i ] B ]
115 < 1494 — — 115
o , 115.7' to 115.8' Weathered Solution Vug through core in T o T
B i light gray Shale. i N i
L . - - m - -
— 120 — 1489 4 RC-15 32 120
- g 122.6' to 122.8' Layer of Mudstone with Pyrite. g - g
122.8' to 125.0' Highly Fractured.
B 7] 123.0' Perpendicular 30 deg joints with slickensides. 7] B 7]
L 125 — 1484 — — 125
L . - % - -
— 130 — 1479 | RC-16 8 130
- g 130.6', 131.5', 133.4', 133.9', 135.2' Dark Brown - E - E
Mudstone with Pyrite.
B 7] 130.6' Weathered Vug along calcite infilling. 7] B 7]
— 13 1474 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,608.525 | / T LNBNSNNeB o
NORTHING:  3522614.871 D NG .
EASTING: 10401766.947
DRILLER: AEP - Racer Boring: MW-1608
EQUIPMENT:  Diedrich 150 Date Drilled: 7/10/2017 to 7/11/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . B L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 133.0' to 148.0' Project No.: 3050-17-0345
on 7/12/2017 to 7/13/2017. Project Location: Carbo, Virginia PAGE 3 OF 4
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
NS A o D OO S Eoment & nfestcues, b
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \é\éiSchﬂazﬂigtgi%ti OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 R
g AND REMARKS G E D 5 oLl A FINES (%)
E v = T g
E 2 = =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E £ 8 & F @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R 1y %
| ggt; 1(4; 4 T RQD % 10 20 30 40 50 60 70 80 90 100
Hard, Dark Gray, Moderately Fractured, Thinly Bedded,
o 4 20 to 35 deg bedding, Slightly Weathered, SHALE B o B
B Inclusions: Pyrite observed throughout. | B |
L i 137.3" Lens of light gray Shale. i B i
137.3"to 137.7' Dark brown Mudstone with calcite
L 4 infilling. - B 100 - 7
— 140 — 139.7' to 140.3' Intensley fractured, weathered calcite 1469 4 RC-17 46 140
B i infilling. | | |
L 4 142.5'to 142.9' Severely weathered, Intensley fractured, 4 L 4
reduced to gravel.
B T 148.3' Severely weathered, soft. i~ 7 r 7
L 145 4 144.3' to 144.6' Severely weathered, Intensley fractured, 1464 — | | 145
reduced to gravel.
o b 144.8' Lens of dark brown Mudstone. o - - -
B i 145.8' Healed joint with calcite infilling. | | |
146.7', 148.3', 149.7' Lens of dark brown Mudstone.
L . - m - -
— 150 — 1459 | RC-18 80 150
150.4', 152.8', 154.0' Weathered calcite infilling. g
L 155 < 1454 — — 155
L i 155.3" Weathered zone with vugs. i B i
155.6', 157.7', 159.0', 159.8', 160.9', 162.6' Lens of dark
- . brown Mudstone. - - -
L . - m - -
92
— 160 — 1449 | RC-19 160
— 165 1 1444 — — 165
Boring Terminated at 165.0 feet BGS on 7/11/2017.
— 170 — — 1439 — 170
— 175 — — 1434 — 175
— 180 1429 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,608.525 | / T LNBNSNNeB o
NORTHING:  3522614.871 b NG .
EASTING: 10401766.947
DRILLER: AEP - Racer Boring: MW-1608
EQUIPMENT:  Diedrich 150 Date Drilled: 7/10/2017 to 7/11/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . B L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 133.0' to 148.0' Project No.: 3050-17-0345
on 7/12/2017 to 7/13/2017. Project Location: Carbo, Virginia PAGE 4 OF 4
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘IStV'\i/:’alirr‘;igtgiZt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 =
g AND REMARKS G E D 5 N A FINES (%)
E v < 2 o g
E 2 £ =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
@ 1(72)5 ! oD% | 10 20 30 40 50 60 70 80 90 100
Dense to Firm, Brown, Clayey GRAVEL (GC), Moist. 90 447
o 4 NOTE: Drill pad cut 3.0 feet below existing ground surface. - 4 S8-1 N=11) [ B
i 7 i 7 ss-2 3-34 l ]
L i L J N=7) LT | J
SS-3 30-50/0.1 T T—e
L ] Very Hard, Tan Brown, HIGHLY WEATHERED ROCK h\ \ l L 1CA-1 (N=100+) | h
(HWR), Dry. o
— 5 —{| Auger Refusal at 3.6 feet BGS on 7/17/2017. L L1720 5
R | | Casing Advanced to 4.5 feet BGS on 7/17/2017. T - i 95 L i
Begin Rock Core at 4.5 feet BGS on 7/17/2017. I RC-1 n
B 1 VeryHard, Gray, Intensley Fractured, Massively Bedded, 1T T B T
L | Highly Weathered, LIMESTONE [ i L i
Inclusions: Calcite veins throughout. [T =
o -_\ Butcher block fracturing throughout. / | I [T b o 1
| 10 - VeryHard, Gray, Slightly Fractured, Massively Bedded, [ T 1715 < 10
Slightly Weathered, LIMESTONE I 100
o Inclusions: Calcite veins throughout. 1 4 RC-2 100 - -
L Butcher block fracturing throughout. [ | | i
Interbedded light gray Limestone throughout. [
L i T+ J L J
[ 1 B
— -~ | | | - - — -
— 15 7 14.8' to 14.9' Weathered brown joint with clay weathering. [ 1710 — 15
L i 1L i L i
| l |
I 100
18.0" to 18.1' Weathered brown joint with clay weathering. I | I RC-3 100
L i e i L i
— 20 — I||—1705— 20
L i T i L i
L i [ 1 J L J
[
L i [+ i L i
I -
L i Tt i L i
— 25 - 1700 25
L i 1 i L i
— -~ | | | - - — -
] 100
L i T 1xr c4 100 B ]
L . Vertical infilling with black organic material with vugs. Tk _ B L _
|
— 30 — [ TF 1695 — 30
|
L i - i L i
L i [ 1 i L i
[ 1
i 7 33.0't0 33.5' Joint at 75 deg with black organic infilling. I ' il 7 | i 7
L i T i L i
— 35 — L1690 35
L i [+ i L i
— -~ | - - — -
[ 100
[ 1 RC-5 %0
L i I I - i L i
— 40 — [ 1685 — 40
L | [ 1 i L i
[
L i [ Tk i L i
[
i ] 43.0' to 43.7' Moderately weathered. l T L 7 - i 7
L i I I I i L i
- ® 1680 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,725.312 | , T ’ .
NORTHING: 3521785791 b! NG .
EASTING: 10400932.001
DRILLER: AEP - Racer Boring: MW-1609
EQUIPMENT:  Diedrich 150 Date Drilled: 7/17/2017 to 7/18/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 Proi . . .
LOGGED BY: JCM REVIEWED BY: JTM roject: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 131.5' to 144.0' on 7/21/2017 Project Location: Carbo, Virginia PAGE 1 OF 6
to 7/31/2017.
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘IStV'\i/:’ali?]igtgiZt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. 9 » VIrg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 .
g AND REMARKS g 5 D $ iD :g :\g o A FINES (%)
2 g k=
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\E] E £ 8 & F @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R 1y %
B (4{2 1(68)0 T elga\l]; % ) 10 20 30 40 50 60 70 80 90 100
Very Hard, Gray, Slightly Fractured, Massively Bedded, [T
o 4  Slightly Weathered, LIMESTONE | [ | - E - E
L — | I | - — m - —
I ] | I | ] RC-6 100 i ]
[
— 50 — |||—1675— 50
L i T i L i
L i [ 1 i L i
[T
L i T+ i L i
[T B
L i | I | L i L i
~ 55 ] 55.3"and 58.8' Joint with brown, sever weathering. | [ | 1670 35
— -~ | | | - - — -
I 100
1 RC-7 100
L i I T + i L i
— 60 — [ 1665 — 60
L ] [ 1 ] L ]
|
L i [ T - L i
[
L - | | L - - -
. i L1 i ] L i
[ 1
— 65 — | | 1660 65
L i T+ i L i
— -~ | | - - — -
- 100
o RC-8 100
|
— 70 — [ [ 1655 — 70
L i | ] L ]
[T
L i [+ i L i
[ 1
L . I - - - -
L i [ 1 i i L i
[
— 75 — 74.6' Joint at 40 deg with brown sever weathering. [ I [ 1650 — 75
B i 75.4' Brown weathering. T - i L i
- g 76.6' Joint at 60 deg with black organics. T I T g - g
100
L i [ i Ty L i
I | I RC-9 100
| g9 | 793,804, 81.4'Fractures with black organics. [ | [ 1645 %0
L i [ 1 i L i
81.2' Slickenside at 45 deg with black organics on joint. | [ |
|
— -~ | | - - | | — -
L i | ] L ]
! [ ! 100
— 85 — I I — 1640 | RC-10 100 85
L - | - - - -
- B 86.7', 86.9', Interbedded black layer of limestone with I I I B B - B
B black organics. 1L | | |
|
L i I | T+ i 100 L i
-0 1635 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,725.312 | / T LNBNSNNeB o
NORTHING:  3521785.791 b NG .
EASTING: 10400932.001
DRILLER: AEP - Racer Boring: MW-1609
EQUIPMENT:  Diedrich 150 Date Drilled: 7/17/2017 to 7/18/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . B L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 131.5' to 144.0' on 7/21/2017 Project Location: Carbo. Virginia
©T312017 ) , VIrg PAGE 2 OF 6
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \é\éiSchﬂazﬂigtgi%ti OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
g AND REMARKS G E ]I) Tl © % o A FINES (%)
E \Y Yo B © o
E % = =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E £ 8 & F @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
| gg 1(63)5 T ROD % 10 20 30 40 50 60 70 80 90 100
Very Hard, Gray, Slightly Fractured, Massively Bedded, [T RC-TT T00
o 4  Slightly Weathered, LIMESTONE | [ | - E - E
L — | - — - —
L ] [ 1 ] L ]
| |
L i [ : [+ - L i
— 95 — [ | [ 1630 — 95
L i I l T i L i
i | | | I ’ 100 | ’
1 RC-12 100
L i Tt i L i
— 100 — L1625 100
L i T T} J L J
[
— -~ | | - - — -
L i | 4 L 4
[ 1 |
L i I T + i L i
— 105 — [ 1620 — 105
L ] [ 1 ] L ]
| l |
I ] [ l [ i ] 100 I ]
I RC-13 100
L i T i L i
— 110 — I | 1615 110
L i T+ i L i
- g 111.6' Fractures with black organic material. I I I o g - g
L i [ 1 i L J
- |
L i | L i L i
— 115 - [ T+ 1610 — 115
L i | ] L ]
[ | [
i ) 117.0" Fractures with black organic material. I : il 7 100 i 7
] RC-14 100
L i I i L i
— 120 — | I L 1605 — 120
i ] 120.9' Fractures with black organic material. l T L ] B ]
122.2" Solution vug of calcite infilling. l T l
| : | =
— 125 — l I l — 1600 — 125
B | Very Hard, Gray, Moderately Fractured, Massively [ 1 | | |
Bedded, Moderately Weathered, LIMESTONE [
o 4 Inclusions: Butcher block fracturing throughout. [T+ E = E
L i Calcite infilling in thin veins (spider web). | B | 50 B |
125.6" Solution vug with calcite crystals. [ 1 RC-15 50
L | 126.4', 128.0', and 128.3' Fracture with black organics. I l I - - _
L — [ —
130 130.0" to 130.4' Vertical fracture with black organics. [ 1 1595 130
L i [+ i L i
. i L [ i - i
133.2"to 133.5' Vertical fracture with black organics. I [ I
L i | i | L i
L | Hard, Gray, Highly Fractured, Massively Bedded, [ 1 i L i
135 Moderately Weathered, LIMESTONE | [ 1 1500
- 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,725.312 | / T LNBNSNNeB o
NORTHING: 3521785791 b NG .
EASTING: 10400932.001
DRILLER: AEP - Racer Boring: MW-1609
EQUIPMENT:  Diedrich 150 Date Drilled: 7/17/2017 to 7/18/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . B L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
2:07313?(1);12%% ;vell set from 131.5' to 144.0' on 7/21/2017 Project Location: Carbo, Virginia PAGE 3 OF 6
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \é\éiSchﬂazﬂigtéi%t‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

P SOIL CLASSIFICATION L E SAMPLES PLEOH  NM(B) L)
E L N-COUNT hd ~ v
1 =
g AND REMARKS G E D 5 N A FINES (%)
E v %z 28 S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E £ 8 & F @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
| ggt; 1(59)0 T RQD % 10 20 30 40 50 60 70 80 90 100
Inclusions: Calcite veins throughout. [T
- E 133.5' to 149.5' Solution vugs throughout. [+ - = -
134.6' Fracture at 75 deg with black organics. [ ]
B | Hard, Gray, Highly Fractured, Massively Bedded, [ T 7 30 B 7
L 4 Moderately Weathered, LIMESTONE | [ 4 0 - 4
' RC-16
L i [ T - L i
139.2' to 147.0' Severely weathered, reduced to gravel, [
— 140 ={  hard, angular. [ I [ 1585 — 140
L i T i L i
L i [ 1 i L i
[ 1
L i T+ i L i
[ 1 B
L i Tt i L i
— 145 L L1580 145
L] L T+ . 6 .
[ RC-17 33
— -~ | | - - — -
L i | 4 L 4
[ 1
L i I T + i L i
— 150 — [+ 1575 — 150
[ 1
L i i 1 L i
B RC-18 120
I
L | Very Hard, Gray, Moderately Fractured, Massively [ 1 i L i
Bedded, Moderately Weathered, LIMESTONE | [ | -
i 7 Inclusions: Calcite infilling spider veins throughout. I i ] B ]
— 155 — [ [ 1570 — 155
I 100
- b ] 4 RC-19 100 o b
L i T+ J L J
157.3' Infilling with black organic material. [ 1]
L i | I | L i | L i
i ] 159.0' Intensley Fractured. [ ] B ]
— 160 — [ T+ 1565 — 160
I 60
S [ T+  {RC20 noor -
L ] | ] L ]
[ 1
L i | [ |_ _ L _
- R 163.7' Intensley Fractured. [+ b - b
| 165  164.8'Intensley Fractured. [ | I 1560 — 165
L i [T i L i
| l |
r 1 o T 100 B T
L | 167.3'Intensley Fractured. [ 1 rea 33 L i
168.3"' Intensley Fractured. [ 1 -
L i : I : i L i
— 170 — I I |—1555— 170
— -~ | - - — -
L i [ 1 4 L 4
| ||
B 7] 172.9' Intensley Fractured. I T L- 1 RC-22 | | % B 7]
i ] 174.0'to 174.6' Intensley Fractured. I I iy ] B ]
— 175 — 175.2' Joint with black organic material. 1T 1550 — 175
L i [ 1 i L i
[ | [
[ 1 100
L i L i 20 L i
L i 178.3' Fracture with black organic material. I : I | RC-23 B i
|
L I I
180 1545 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,725.312 | / T LNBNSNNeB o
NORTHING: 3521785791 b NG .
EASTING: 10400932.001
DRILLER: AEP - Racer Boring: MW-1609
&%‘;ﬁg“DENTI fl;;‘;cshAl 53 ne Advance, NQ2 Date Drilled: 7/17/2017 to 7/18/2017
: . , Casing Advance, . . . L
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
m07r;13t(1);12r(1)g1 ;vell set from 131.5' to 144.0' on 7/21/2017 Project Location: Carbo, Virginia PAGE 4 OF 6
to .
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘IStV'\i/:‘alirr‘;igtgiezt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 R
g AND REMARKS G E D $ o056 A FINES (%)
E A\ < 2 o g
E % = =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E £ 8 & F @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R %
| ?fg% 1(5 4) 5 T %}7% 10 20 30 40 50 60 70 80 90 100
Very Hard, Gray, Moderately Fractured, Massively [T
- < Bedded, Moderately Weathered, LIMESTONE | [ | - B - B
- - | - - — -
L ] [ 1 ] L ]
| |
L i [ : [+ - L i
— 185 — 184.7' White weathering with calcite veins at joints. [ | [ 1540 — 185
L i T i L i
L i [ 1 i L i
L | 187.4't0 191.0' Dark gray. ' I i) 1 lo | ]
] RC-24
L i Tt i L i
— 190 — L1535 190
L i T T} J L J
[
— -~ | | - - — -
L i | 4 L 4
[ 1 |
L i I T + i L i
— 195 — [ 1530 195
L . 195.5'to 212.0' Small weathered solution vugs throughout. [ 1 _ L _
195.7' Joint, severely weathered. I | I
I~ ] 196.5' to 201.6' Light gray with lot of weathered calcite - . r .
veins I 100
- 1 ’ [ TF T 100 B T
I RC-25
L i T i L i
— 200 — I | 1525 - 200
L i T+ i L i
[ 1
L i —t i L i
L i [ 1 i L J
| ||
L i I I L i L i
— 205 — [ T 1520 — 205
L i | ] L ]
[ 1
L i [+ i L i
, . . . 1 100
- g 207.6' to 212.0" Highly fractured with solution vugs. [+ g 60 - g
] RC-26
L i I i L i
— 210 — | I [ 1515 210
L i T+ i L i
— | - — -
Very Hard, Gray, Slightly Fractured, Massively Bedded, [ 1
o 4  Slightly Weathered, LIMESTONE [+ E - E
B | Inclusions: Calcite spider veins throughout. [ I [ B | B B |
— 215 — l I l 1510 — 215
L i [ T1 4 L J
|
i ] 217.3" Joint with weathering. I T L ] 100 B ]
- i e rC27 100 i
L i — i L i
— 220 — | [ | — 1505 — 220
L i T i L i
L i 221.3' Joint at 30 deg with white weathering. ] i B i
[
L i Tt i L i
| -
— -~ | | | - - — -
— 2 1500 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,725.312 | / T LNBNSNNeB o
NORTHING: 3521785791 b NG .
EASTING: 10400932.001
DRILLER: AEP - Racer Boring: MW-1609
EQUIPMENT:  Diedrich 150 Date Drilled: 7/17/2017 to 7/18/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 131.5' to 144.0' on 7/21/2017 Project Location: Carbo. Virginia
©T312017 ) , VIrg PAGE 5 OF 6
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \é\éiSchﬂazﬂigtgizti OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 .
g AND REMARKS g 5 D 5 el A FINES (%)
2= k=
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E £ 8 & F @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
| gzt; 1(5(;0 T RQD % 10 20 30 40 50 60 70 80 90 100
Very Hard, Gray, Slightly Fractured, Massively Bedded, [T
o 4  Slightly Weathered, LIMESTONE | [ | - E - E
- - | | | - - m — -
i 7 228.0'to 250.0' Interbedded dark gray Limestone with [ Treog 100 i 7
o B black organic spider vein infilling. [ I [ B - B
— 230 — [ | [ 1495 — 230
L i T i L i
L i [ 1 i L i
[ 1
L i T+ i L i
— -~ | | - - B — -
234.1' Weathered calcite vein. |
- 235 — L1 1490 235
L i T T} J L J
[
5 7 [ 11 7 100 B b
- - {RC29 100 | .
L i I T + i L i
240 240.0' Vertical weathered vug. I l I — 1485 240
L i I i L i
L i [Tt - L i
| |
L - | | L - - -
. i L1 i L i
244.2' Joint with white and brown weathering. l T l
— 245 — 1480 — 245
[ 1 100
T G TRC-30 100 T
L i —t i L i
L i [ 1 i L J
|
L i I I L i L i
— 250 —"— 1475 — — 250
L 4 Boring Terminated at 250.0 feet BGS on 7/18/2017. L _ L _
— 255 — — 1470 — 255
— 260 — — 1465 — 260
— 265 — — 1460 — 265
— 270 1455 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,725.312 | / T LNBNSNNeB o
NORTHING: 3521785791 b NG .
EASTING: 10400932.001
DRILLER: AEP - Racer Boring: MW-1609
EQUIPMENT:  Diedrich 150 Date Drilled: 7/17/2017 to 7/18/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 131.5' to 144.0' on 7/21/2017 Project Location: Carbo. Virginia
©T312017 ) , VIrg PAGE 6 OF 6
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \é\éiStV“ﬂazﬂigtéizt{ OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
2 SOIL CLASSIFICATION Lo| e | SAMPLES |oegm Mo L
P AND REMARKS G E > Tle °% % A FINES (%)
E v 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\E] E < a AT @ SPT (bpf)
. D ft R %
B (fé) SYMBOLS AND ABBREVIATIONS BELOW. (ft) T %}7% 10 20 30 40 50 60 70 SO 90 100
Firm, Gray, Sandy GRAVEL (GP), Moist. SS-1 2.3
r 71 Loose to Very Loose, Dark Gray, Fine to Medium Grain, i (N=5) r 7
L | Silty SAND (SM), Moist. 912 L |
NOTE: Wet at 3.0'. SS8-2 (N_—_S)
SS-3 1-1-WOH
L i (N=1) i
T~ (N=0) 5
SS>4 1_1»1
L i ~N=2 F i
L SS-5 1-1-6 n i
Firm to Very Stiff, Yellow Brown, SANDY CLAY (CL), N=7)
o 4  with Weathered Gravel, Moist. o 71 $S-6 6-11-14 B
L i L i N=25) | >. i
SAME: Stiff. <
— 10 — Y, 1508 -{ 57 ~os v 10
L -  Firm, Yellow Brown, Sandy CLAY (CL), with Weathered L _ 203 L _
Shale Gravel, Wet. SS-8 (N=5)
i 1 SAME: stiff. 4 i 1 ss0 ass | T
B 7 - 7 (N=10) [ 7
i 7 i 7 $s-10 4-4-10 7
15 . L 1503 | N=14) 15
SAME: Firm. SS-11 205
L i L i ~N=7) [ i
i 7 i 7 $s-12 2-3-4 ¢ 7
L J N=7) L i
Stiff, Gray Olive, Sandy CLAY (CL), Trace Organic 3.6.7
o < Rootlets, Moist. (Alluvium) = 4 88-13 N=13) [ > E
L 20 —f SAME: Flrm, No Organics. — 1498 — gq.14 833 20
L J (N=6) i
Firm to Soft, Brown, Firm, Gray, Sandy SILT (ML), Wet. SS-15 333
L i L i NZ6) i
B T B 71 8S-16 WOH-1-3 T
L i L J (N=4) i
SAME: Firm. 2
— 25 — — 1493 — SS-17 (1%3:‘;) 25
i 7 i 7 ss-18 2-2-3 7
L 1 Loose, Brown Gray, Fine Grain, Silty SAND (SM), Wet. (N=35) i
Composite Sample taken from 26.5' to 29.3'". SS-19 1-1-5
B 1 SPT Refusal at 29.3 feet BGS on 8/9/2017. (N=6) T
L | Auger Refusal at 29.3 feet BGS on 8/9/2017. SS-20 6-50/0.3 i
L 50 Hard, Gray, Highly Fractured, Massively Bedded, [ (N=100+) ¢ 30
Severely Weathered, LIMESTONE
- - Inclusions: Calcite inclusions throughout. RC-1 76 - -
31.1' Black organic infilling on joint. 0
B 7] 31.6'to 32.5' Reduced to gravel. B 7]
L i 32.8' Slickenside at 50 deg with black organic infilling. ] L _
RC-2 100
L i C 0 L i
— 35 — 34.7' Black organic infilling at joint. | 35
B i 35.1" Slickenside at 40 to 50 deg. N i
36.2' to 37.2' Moderately hard, Severely weathered. 32
B T RC-3 20 B T
i 7 38.0' Slickenside at 40 to 50 deg. B ]
— 40 — 1478 — B 4
0 40.1" to 40.4' Soft, Gray, Faulted Infilled Zone, Interbedded I 8 0
r 1 with Shale. / 7 RC4 97 - 1
L 4 Moderate Hard, Black Highly Fractured, Bedded at 30 4 0 L 4
Deg, Thinly Bedded, Moderately Weathered, SHALE
r 7 Inclusions: 1 B r 1
N Interbedded Infilling with Light Gray, Soft, Siltstone. N 1 RC-5 71 B |
Slickensides throughout with pyrite. | | 0
— 45 1473

0 10 20 30 40 50 60 70 80 90 100

ELEVATION:  1,517.591
NORTHING: 3521548.022

EASTING: 10402932.881

DRILLER: AEP - Racer

EQUIPMENT: Diedrich 150

METHOD: 4.25 HSA, Casing Advance, NQ2

LOGGED BY: JCM REVIEWED BY: JTM

REMARKS: Ground water monitoring well set from 36.3' to 50.0' on
8/10/2017 to 8/15/2017.

%

y oo .. ‘“‘“$“ )9

Boring:

Date Drilled:
Project:
Project No.:

Project Location:

MW-1610

8/9/2017 to 8/9/2017

AEP Clinch River Pond 1 Monitroing Wells
3050-17-0345

Carbo, Virginia PAGE 1 OF 2

THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Amec Foster Wheeler
Environment & Infrastructure, Inc.
1070 West Main Street, Suite 5
Abingdon, Virginia 24210




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 =
g AND REMARKS G E D $ oLl A FINES (%)
E M 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R %
| (4{2 1(47)3 T %}7% 10 20 30 40 50 60 70 80 90 100
43.0' to 43.6' Layer of hard, gray Limestone, reaction to
o B HCL. B - B
Moderate Hard, Black Highly Fractured, Bedded at 30 84
B 1 Deg, Thinly Bedded, Moderately Weathered, SHALE 7 RC-6 0 B 7
- 4 Inclusions: . L _
46.7'to 46.9' Reduced to gravel.
B 7] 48.3" to 48.8' Severely weathered, very soft. n n B n
L 50 - 49.1'to 49.7' Severely weathered, very soft. 1468 — — 50
51.2"to 52.3" Interbedded limestone pockets. 84
B T 7 RC-7 0 B T
B 7 53.0"to 54.7' Very soft, Severely weathered, reduced to 7 B 7
o B gravel and sand. - B - B
| | 54.3'to 54.7' Light gray, soft, silt, fault gauge. | =
35 55.0' Bedded at 40 deg. 1463 35
L i i 54 L i
57.4'to 59.7' Intensley fractured. RC-8 0
o B 58.0"to 59.7' Very soft, reduced to gravel. B - B
— 60 Boring Terminated at 59.7 Feet BGS on 8/9/2017. 1458 60
— 65 — — 1453 — 65
- 70 — — 1448 — 70
— 75 — — 1443 — 75
— 80 — — 1438 — 80
— 85 — — 1433 — 85

— 90 1428

0 10 20 30 40 50 60 70 80 90 100

ELEVATION:  1,517.591 | / T LNBNSNNeB o
NORTHING: 3521548022 b NG .
EASTING: 10402932.881
DRILLER: AEP - Racer Boring: MW-1610
EQUIPMENT:  Diedrich 150 Date Drilled: 8/9/2017 to 8/9/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Ground water monitoring well set from 36.3' to 50.0' on Project No.: 3050-17-0345
8/10/2017 to 8/15/2017. Project Location: Carbo, Virginia PAGE 2 OF 2
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr? \clj\éiStV'\iArali?]igtgizti 0S e s
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. goon, virg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
5 SOIL CLASSIFICATION L|oE SAMPLES | P NM@h  Lge
P AND REMARKS G E > Tle °% % A FINES (%)
E M 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI g £ 8 & F @ SPT (bpf)
. D ft R ry %
B (tg) SYMBOLS AND ABBREVIATIONS BELOW. (ft) T eﬁa’g% o 10 20 30 40 50 60 70 80 90 100
Very Stiff, Brown, Sandy CLAY (CL), with Gravel, 11-7-12
o -~ Moist. SS-1 (N=19) E
R | Firm to Dense, Dark Gray, Silty SAND (SM), Moist. $s2 6-10-15 F i
L] ) (N=25) | _
SS-3 4-8-24
L i . N=3) [ ) -
L 5 —{ SAME: Firm. SS-4 3-89 5
L i N=17) i
SAME: Loose. SS-5 2.4.5
L i (N=9) i
i ] SS-6 2-4-4 ]
L i (N=38) i
SS-7 2-2-4
L 4 Firm to Dense, Dark Gray, Silty SAND (SM), Moist. $S-8 369 _
- 1 NOTE: 13.0' Wet %\11:1 1150> )
SS-9 -1l
T ~N=2) [ | B 1
i T SS-10 5-10-37 \\. T
15 — (N =47) — 5
- — SS-11 20-50/0.4' |
L -  Very Dense, Dark Gray, Fine Grain, Silty SAND (SM), (N=100+) |
Wet.
r 1 SS-12 X 14-25-50/0.4" -
B i | (N=100+) | e .
—
L 1 Very Stiff to Stff, Dark Brown, CLAY (CL), with Sand, i 4 ss-13 (1116;8% L f/// i
Moist. =
— 20 — — 1634 — ¢5.14 4-5-8 20
L i L J N=13) | i
SS-15 3-4-10
B T B 7 N=14) [ 7
i T SAME: 23.0' with Gravel. A 7 ss-16 <1§1_1—7ﬁ> i ’
i Stiff, Dark Brown, Sandy CLAY (CL), with Gravel, 7 e i 7
— 25 - Moist. — 1629 — SS-17 8\,13 % ——— 25
L | Very Dense, Dark Gray, HIGHLY WEATHERED ROCK (T (1] | SS-18 X 50/0.4' L 1 @
(HWR), Dry. [ 1 (N=100+)
I~ 7| SPT and Auger Refusal at 25.9 feet BGS on 8/1/2017. I | I - n B n
R | | Casing advanced and coring begin at 26.0' BGS on T+ i L i
8/2/2017. T
B 1 VeryHard, Gray, Moderately Fractured, Massively [ T 99 B T
L 30 - Bedded, Moderately Weathered, LIMESTONE [ [ 1624 — 7 30
Inclusions: [ RC-1
o B Calcite infillling of healed joints in a spider web [ IF B - b
N i veins throughout. [ ] i B i
Black infilling with organic smell of healed joints in a [T
- E spider web vein throughout. [ B - B
Butcher block type fractures faces throughout. [ 1
B 7 2_6:8' to 27.0', 28.2', 29.0', 31.0', 33.0' Brown weathered I I I B 7 | | B 7
L 35 joints. [ 1619 — 35
L i [ ] i L i
[
L i Tt i L i
— -~ | | | - - — -
I 29
| I | RC-2 ”
~ 40 1 Slight weathering of black infilling. T 1614 40
L . | - - - -
L i | : | i L i
L A Ammit - - _
43.1" Iron Staining and weathering of joint. | [ |
I |
4 1609 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,653.855 | , T ’ .
NORTHING: 3521939.758 ‘
EASTING: 10401284.965
DRILLER: AEP - Racer Boring: MW-1611
EQUIPMENT:  Diedrich 150 Date Drilled: 8/1/2017 to 8/4/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 Proiect: . . .
LOGGED BY: JCM REVIEWED BY: JTM roject: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 211.3' to 224.7' on 8/8/2017 to Project Location: Carbo. Virginia
8/9/2017. Originally drilled as B-1612 changed to J ’ g PAGE 1 OF 6
THIS RECORD IS A KASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. l‘(l;?r(]) \(Ij\é)?‘IStV'\i/:‘ali?]igtgi%t‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 R
g AND REMARKS G E D 5 oLl A FINES (%)
E v 2 & B S
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E £ 8 & F @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
B (4{2 1(60)9 T elgalg % ) 10 20 30 40 50 60 70 80 90 100
Very Hard, Gray, Moderately Fractured, Massively [T
- < Bedded, Moderately Weathered, LIMESTONE [+ B - B
B | Inclusions: [ I [ B | B |
L ] [ 1 ] L ]
- 190
| RC-3 86
— 30 50.0'to 54.0' Weathering of Infilling at spider webbing. I T L= 1604 — 20
L i T i L i
L i [ 1 i L i
[T
L i T+ i L i
[T
L i | I | L i | L i
~ B T 555,562, 56.2, 42.2', and 42.6 40 to 50 deg 1 159 3
- g slickensides, with black organic infilling at joints. [ | [+ E o E
— -~ | | - - — -
L i | 4 L 4
[ | [ 100
[ ] RC4 67
— 60 — [ T 1594 — 60
L ] [ 1 ] L ]
|
L i [ T - L i
[
L - | | L - - -
. i L1 i L i
[ 1 ||
— 65 — I | 1589 - 65
L i T+ i L i
[T
L i —t i L i
L i [T i L i
- T
[ RC-5 76
— 70 — [ [ 1584 — 70
L . 70.5', 71.6', 73.7' Weathering on joints at calcite Infilling. I [ I _ L _
L i [+ i L i
[ 1
L . | - - - -
L i [ 1 i L i
[ |
— 75 — |||—1579— 75
L i T+ i L i
— -~ | - - — -
[ 1
L i [ i L i
I : I 100
i 7 79.0'to 82.0' Black infilling with organic smell of 1 1 ress 85 i ]
— 80 — fractures. [ 1574 80
L i [T i L i
[
L i 1L i L i
|
— -~ | | - - — -
L . 83.5' Slickenside at 40 to 50 deg with black organic [ _ L _
material on face of joint. [ 1 —
— 85 —  SAME: Slightly Fractured : | 1569 85
L i 84.5"and 90.7 Black organic material on fractures. T+ i L i
L i [ 1 i L i
|
L i [ 11 | L i
: I : 100
90 ' 1564 57 *
0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,653.855 | / T LNBNSNNeB o
NORTHING: 3521939758 b NG .
EASTING: 10401284.965
DRILLER: AEP - Racer Boring: MW-1611
EQUIPMENT:  Diedrich 150 Date Drilled: 8/1/2017 to 8/4/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 211.3' to 224.7' on 8/8/2017 to Project Location: Carbo. Virginia
8/9/2017. Originally drilled as B-1612 changed to J ’ g PAGE 2 OF 6
THIS RECORD IS A KASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) miStV“ﬂazﬂigtgigti OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 R
g AND REMARKS G E D 5 N A FINES (%)
E A\ < 2 o g
E 2 = =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
| gg 1(56)4 T RQD % 10 20 30 40 50 60 70 80 90 100
89.9' Slickenside with black organic material on [ : [
- E joint. - E - E
Very Hard, Gray, Moderately Fractured, Massively [ ]
B 1 Bedded, Moderately Weathered, LIMESTONE [ T T B 7
L 4 Inclusions: | I | . L _
L i [Tt - L i
| -
— 95 — |||—1559— 95
L i T i L i
L i : [ + i L i
L i T+ i L i
. S . . - [T 100
- g 98.6' Slickenside with black organic material on joint. T g 81 - g
99.0"t0 99.5' Vertical fracture with black organic material. ] RC-8
— 100 — I 1554 — 100
L i T T} J L J
— -~ | - - — -
102.0" and 102.5' Fracture with black organic material. l I l
L i T i L i
L i T i | L i
L 105 |  Very Hard, Gray, Slightly Fractured, Massively Bedded, [T 1549 - 105
Slightly Weathered, LIMESTONE [
I~ 7 Inclusions: Calcite infillling of healed joints in a spider web [Tk . r .
N | veins throughout. | N _ L _
Black infilling with organic smell of healed joints in a I I I
o B spider web vein throughout. T B o B
L i Rough butcher block type fractures faces throughout. 1 | 100 B |
106.6' 65 to 75 deg joint with horizontal slickenside. 1 RC-9 92
— 110 — [ T 1544 — 110
L i [ 1 i L i
111.0"and 111.5' 45 deg fractures with calcite. [
- 4 112.5'and 113.0' Fractures with black organic material. | | [+ — - —
L . | | - - - -
L ] I | I ] L ]
115 L1539 [ 115
L - | | | L - - -
L i l I l L i L i
L] - ] w | ]
| RC-10 7
— 120 T T 1534 — 120
L i I i L i
[ 1
L i : [ : L i - i
L i | I | L i L i
L i | i | L i
— 125 — [ T+ 1529 — 125
L | 125.3'and 127.2' 50 to 60 deg fracture with black organic L | 1rC-11 100 B |
material. I I I 89
Moderately Hard to Very Soft, Black, Highly Fractured, |
B 1 Thinly Bedded at 50 to 60 deg, Moderately Weathered, T B T
L 4 SHALE 4 - 4
Inclusions: Organic smell noticed, shale will mark paper. RC-12 9
— 130 — 130.0" to 131.0' Hard, Black, Conglomerate with Shale and 1524 — - 8 130
N | Limestone Pieces, i N i
131.0' to 132.4' Layered conglomerate.
B | Very Hard, Gray, Slightly Fractured, Massively Bedded, i | L i
Slightly Weathered, LIMESTONE : [ : RC-13 %
i | Inclusions: 134.5' Fracture with black organic material. [ i ] | B ]
— 13 1519 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,653.855 / 10 7 L >  >B2>2>--
NORTHING: 3521939.758 ‘
EASTING: 10401284.965
DRILLER: AEP - Racer Boring: MW-1611
EQUIPMENT:  Diedrich 150 Date Drilled: 8/1/2017 to 8/4/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 Proi . . L.
LOGGED BY: JCM REVIEWED BY: JTM roject: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 211.3' to 224.7' on 8/8/2017 to Project Location: Carbo. Virginia
8/9/2017. Originally drilled as B-1612 changed to J ’ g PAGE 3 OF 6
THIS RECORD IS A KASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘IStV'\i/:’ali?]igtgigt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. g i 9




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
5 SOIL CLASSIFICATION L|oE SAMPLES | P NM@h  Lge
1 =
g AND REMARKS G E D 5 N A FINES (%)
E \% 2 2 B -
E 2 = =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
| ggt; 1(51)9 T RQD % 10 20 30 40 50 60 70 80 90 100
Very Hard, Gray, Slightly Fractured, Massively Bedded, [T
o 4  Slightly Weathered, LIMESTONE [+ E - E
Inclusions: Calcite infillling of healed joints in spider web [ ]
B T veins throughout. [ T T B T
L . Black infilling with organic smell of healed joints in a [ 1 . L _
spider web vein throughout. I I I 100
B Rough butcher block type fractures faces throughout. I B 7] RC-14 100 B 7]
— 140 — [ | [ 1514 — 140
L i T i L i
L i : [ + i L i
L i | I | L i L i
L i Tt i | L i
— 145 L1500 145
B 146.0', 146.7', 148.0' Fractures with black organic material I T L+ 7 B 7
— -~ | | - - — -
L i | 4 L 4
Lo 100
[ ] RC-15 8
— 150 — [ 1504 — 150
L ] [ 1 ] L ]
| l |
L i . i L i
L - | ] | L - - -
L 4 Moderately Hard to Very Soft, Black, Highly Fractured, _ L _
Thinly Bedded at 30 to 45 deg, Moderately Weathered, T 1 —
— 155 | SHALE I 1499 — 155
L | | Inclusions: Organic smell noticed when disturbed, T - i L i
shale will mark paper, calcite and pyrite infilling I
o B throughout I B o B
B | Very Hard, Gray, Slightly Fractured, Massively Bedded, [ i L i
Slightly Weathered, LIMESTONE [ T 100
o < Inclusions: Calcite infillling of healed joints in spider web [+ E 96 = E
L 160 veins throughout. [ 10 1494 ] RC-16 .
Black infilling with organic smell of healed joints in a [
- E spider web vein throughout. [ 1 - - -
Rough butcher block type fractures faces throughout. I I I
B T 154.7 Slickenside at 20 deg with black organic material. I B T B T
L _ 162.0' Rough fracture with black organic material. T TF _ L _
[
L i T i | L i
— 165 — I | i 1489 — 165
L - | L - - -
B i 166.4' Slickenside at 55 deg with black organic material. [ I [ | i L i
L i [T i L i
168.2', 169.9' Rough fracture with black organic material. I I I 100
[ RC-17 %
— 170 — [ [ 1484 — 170
L i I i L i
[ 1
L i : [ : L i - i
— -~ | | | - - — -
L i | I | i | L i
175 Moderately Hard to Very Soft, Black, Highly Fractured, 1479 4 175
o 4  Thinly Bedded at 30 to 45 deg, Moderately Weathered, B o B
SHALE
B T\ Inclusions: Organic smell noticed when disturbed, T T 7 B 7
L . shale will mark paper, calcite and pyrite infilling [+ . L _
throughout. [ [ 100
B 7] 175.4' to 175.6' Decomposed, reduced to gravel. T 7] RC-18 86 B 7]
L [ 1 -

180 1474 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,653.855 | / T 7 L >  >B2>2>--
NORTHING: 3521939.758 ‘
EASTING: 10401284.965
DRILLER: AEP - Racer Boring: MW-1611
EQUIPMENT:  Diedrich 150 Date Drilled: 8/1/2017 to 8/4/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 . . . L.

LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 211.3' to 224.7' on 8/8/2017 to Project Location: Carbo. Virginia
8/9/2017. Originally drilled as B-1612 changed to J ’ g PAGE 4 OF 6
THIS RECORD IS A KASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘IStV'\i/:’ali?]igtgigt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. 9 » VIrg




12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

D
b SOIL CLASSIFICATION L| e SAMPLES | P NM@h  Lge
1 =
g AND REMARKS G E D 5 N A FINES (%)
E \% 2 2 B -
E Z] =]
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E < a AT @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R ry %
| (0 1(47) 4 T RQD% 10 20 30 40 50 60 70 80 90 100
Very Hard, Gray, Slightly Fractured, Massively Bedded, [T
o 4  Slightly Weathered, LIMESTONE [+ E - E
Inclusions: Calcite infillling of healed joints in spider web [ ]
B T veins throughout. [ T T B T
L . Black infilling with organic smell of healed joints in a [ 1 . L _
spider web vein throughout. I I I
B T Rough butcher block type fractures faces throughout. I B T | | B T
— 185 — [ | [ 1469 — 185
L i T i L i
L i : [ + J L i
L i T+ i L i
. - [T 100
- g 188.6' weathered brown calcite on joint at 40 to 50 deg. o g - g
l RC-19 100
— 190 — L1 1464 190
B 7] 190.8 Rough fracture with black organic material on face. I I [+ 7] B 7]
— -~ | | - - — -
L i 192.5'to 193.3" and 199.0' to 201.2' Light Gray. I [ I _ L _
L i T i L i
[ 1 —
— 195 — [ 1459 — 195
L i [ 1 i L i
| l |
L i l : l L i L i
[ 100
F L1 | rec20 % T i
— 200 — I | 1454 200
i 7 201.2'to 203.5' Very Hard, Dark White, Calcite Layer I ' il ] B ]
o B (chert). T+ B - B
103.5' Light Gray. ]
L i | i L i
L i | L i - i
I |
— 205 — [ T 1449 — 205
L i | ] L ]
L i 206.3' Rough Fracture at 50 to 60 deg, with black organic I I I B i B i
materials on face. 1
L . I - - - -
L i [ 1 i 1001 i
' RC-21 100
L 210 | TH 1444 — 210
210.2" Rough fracture with black organic material on [
B T face. | I [+ T B T
L i 212.3' Rough fracture with black organic material on : I : i B i
face. 1
L i - i L i
L 215 —{ NOTE: Dumps Fault Contact l T l — 1439 — | 215
L | Moderately Hard, Black, Highly Fractured, Thinly Bedded B i B i
at 25 to 35 deg, Moderately Weathered, SHALE
- 4 Inclusions: B - B
Organic smell noticed when disturbed, shale will mark
B 7] paper, calcite and pyrite infilling throughout. 7] 80 B 7]
L i 215.0"to 216.4 Very soft, decomposed shale. _ 21 L _
216.6' and 218.8' Lens of very soft, decomposed shale. RC-22
— 220 — 216.8',217.5', 218.0', 219.2', 220.6, 221.9' Pockets of 1434 — 220
N i Dark Brown Mudstone. i N i
219.5'to 219.8' Very soft, decomposed shale.
- g 221.0' to 224.5' Intensley fractured. g - g
L i 222.0' to 224.5' Intensley fractured,reduced to gravel. B i B i
i ] 224.5'to 227.5' Moderately fractured. 7 | i 7
— 2 1429 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,653.855 | / T 7 L >  >B2>2>--
NORTHING: 3521939.758 ‘
EASTING: 10401284.965
DRILLER: AEP - Racer Boring: MW-1611
EQUIPMENT:  Diedrich 150 Date Drilled: 8/1/2017 to 8/4/2017
METHOD: 4.25 HSA, Casing Advance, NQ2 Proi . . L.
LOGGED BY: JCM REVIEWED BY: JTM roject: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 211.3' to 224.7' on 8/8/2017 to Project Location: Carbo. Virginia
8/9/2017. Originally drilled as B-1612 changed to J ’ g PAGE 5 OF 6
THIS RECORD IS A KASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
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12/8/17

ABINGDON SOIL 4SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ

2 SOIL CLASSIFICATION L|oE SAMPLES | P NM@h  Lge
P AND REMARKS G E > ?{ R A FINES (%)
E v %2 2E 5
H SEE KEY SYMBOL SHEET FOR EXPLANATION OF N II\EI E Z8&F @ SPT (bpf)
R« %
B éfztg SYMBOLS AND ABBREVIATIONS BELOW. D 1€4fg)g T %}7‘% 10 20 30 40 50 60 70 80 90 100
Moderately Hard, Black, Highly Fractured, Thinly Bedded
o - at25to 35 deg, Moderately Weathered, SHALE B 100 - B
B | Inclusions: {rc23 0 B i
L 4 227.5'to 234.5" Intensley fractured, bedded at 25 to 4 L 4
35 deg with slickensides throughout.
- 230 — 1424 — [ 230
L i i 10 L i
- g 4 RC-24 0 - E
— 235 —{ Boring Terminated at 234.5 feet BGS on 8/4/2017. — 1419 — B 235
L 240 — — 1414 — 240
— 245 — — 1409 — 245
— 250 — — 1404 — 250
— 255 — — 1399 — 255
— 260 — — 1394 — 260
— 265 — — 1389 — 265
- 270 1384 0 10 20 30 40 50 60 70 80 90 100
ELEVATION:  1,653.855 | / . ING RECORD /
; } ING RECORD /
NORTHING: 3521939.758 ////// 5 //é// ///?Q///%/ J Q
EASTING: 10401284.965
DRILLER: AEP - Racer Boring: MW-1611
ﬁ%‘%ﬁgﬁfw f‘;’;’;ﬁ‘fg e Advance, NQ2 Date Drilled: 8/1/2017 to 8/4/2017
: . , Casin; vance, . . . L
LOGGED BY: JCM ¢ REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS: Dry at top of rock before core. Ground water Project No.: 3050-17-0345
monitoring well set from 211.3' to 224.7' on 8/8/2017 to Project Location: Carbo. Virginia
8/9/2017. Originally drilled as B-1612 changed to J ’ g PAGE 6 OF 6

THIS RECORD IS A KHASONABLE INTERPRETATION OF SUBSURFACE
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Amec Foster Wheeler
Environment & Infrastructure, Inc.
1070 West Main Street, Suite 5
Abingdon, Virginia 24210




ABINGDON SOIL 3SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ 2/6/18

D
b SOIL CLASSIFICATION L| e SAMPLES | rge WM& L
N o
P AND REMARKS 6| E | p Tl 2= A FINES (%)
H E v E | p| N-COUNT
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N E (N-COUNT) @ SPT (bpf)
. D ft R %
B (tg) SYMBOLS AND ABBREVIATIONS BELOW. (ft) T %27% 10 20 30 40 50 60 70 80 90 100
Dense, Red Brown, Poorly Graded GRAVEL (GP), with
- 4\ Sand, Moist. 4 SS-1 9-25-7 - E
R | Dense, Dark Brown, Medium Grain, Silty SAND (SM), i (N=32) L i
_\ with Highly Weathered Shale Rock, Moist.
- < Stff, Gray Brown, Sandy CLAY (CL), with Highly o 4 SS-2 15-7-7 b
N Weathered Shale Rock, Moist. B | N=14 | |
SAME: Firm.
— 5 — — 1513 4 SS-3 5-4-3 —< 5
— - - (N = 7) — -
SAME: Very Stiff.
- - - - SS-4 6-10-9 - -
L i B i (N=19) B i
- - - - SS-5 17-14-6 | -
| 10— NOTE: Wetat9.5. (N=20) 10
Firm, Brown, Sandy CLAY (CL), with Highly Weathered 33.1
B T\ Shale Rock, Wet. Yass §5-6 (N_:> 4 7
o < Very Loose to Loose, Gray to Dark Gray, Medium to Fine B
Grain, Poorly Graded SAND (SP), Trace Black Coal
B 7 Pieces, Wet. SS-7 V\(Igli_gf 7
- 15 — ! SS-8 2-1-3 15
— -~ (N = 4) -
- g SS-9 7-7-6 E
i | (N=13) i
SAME: Very Fine Grain, With Layers of Black Silt.
- - SS-10 OH-WOH-W -
— 20 — 20
L 4 Stiff, Gray Brown, CLAY (CL), Trace Sand, Stiff, Wet. L 48811 3-3-5 _
N=8)
i Loose, Gray, Silty SAND (SM), with Trace Clay, Wet. ]
- . SS-12 3-4-4 .
N (N=38) |
Firm, Gray Brown, CLAY (CL), Trace Sand, Contains
— 25 —  Trace Organic Material, Wet. (Alluvium) SS-13 4-1-3 25
N=4)
- . - 4 85-14 3-3-3 .
— - (N = 6) -
Very Dense, Black, HIGHLY WEATHERED SHALE SS-15 32-50/5
o 4 ROCK (HWR), Dry. o E (N=100+) [ \T
— 30 — — 1488 — 30
$S-16 500 ®
B T K' T (N=100+) [ T
L 4 Soft, Dark Gray, Intensley Fractured, Thinly Bedded, 45 to g 4 lg(sf_ll ] (NO;I{%% ) - _‘
55 Deg Bedding, Severely Weathered, SHALE, | 33
— 35 —| Inclusions: 33.5' to 35.0' Disturbed bedding with — 1483 — n 35
R i decomposed material. i L i
Slickensides throughout.
o B Mechanically fractured due to poorly cemented rock. 1 RC-2 40 o B
41.5' Vertical fracture with black infilling and 0
B 7 white calcite infilling. 7 B 7
- . 41.8'to 42.6' Reduced to gravel. . - .
— 40 — — 1478 — | 40
- 1RC3 00 .
— -~ - - 0 — -
RC-4 65
L i L i 1 0 L i
- ® 1473 0 10 20 30 40 50 60 70 80 90 100
ELEVATION: 1518.100
NORTHING:  3522002.383 TEST BORING RECORD
EASTING: 10403364.496
DRILLER: TSD - A. Pelfrey Boring: MW-1612
ﬁ%‘;g’g]fﬁ“ N HQ Core Date Drilled: 11/16/2017 to 11/17/2017
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS:  Ground water monitoring well set from 48.6' to 62.5' on Project No.: 3050-17-0345
H/1772017 to T1/18/2017. Project Location: Carbo, Virginia PAGE 1 OF 2|

THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE.
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL.

Amec Foster Wheeler
Environment & Infrastructure, Inc.
1070 West Main Street, Suite 5
Abingdon, Virginia 24210




ABINGDON SOIL 3SPT CLINCH RIVER POND 1 MONITORING WELLS.GPJ 2/6/18

D
b SOIL CLASSIFICATION L| e SAMPLES | rge WM& L
P AND REMARKS G| E | bt £2= A FINES (%)
H E v E | F| NCOUNT
SEE KEY SYMBOL SHEET FOR EXPLANATION OF N N g (N-COUNT) @ SPT (bpf)
SYMBOLS AND ABBREVIATIONS BELOW. D ft R 1y %
| (4{9 1(47)3 T elga‘l]; % ) 10 20 30 40 50 60 70 80 90 100
Moderately Hard, Dark Gray, Intensely Fractured, Thinly
o 4 Bedded, 45 to 65 Deg Bedding, Severely B o B
Weathered, SHALE, 78
i 7 Inclusions: Slickensides throughout. 7 RCS 0 B ]
L . Contains light gray laminations of sandy shale. . L _
44.6' 60 to 75 deg bedding.
B 7] 47.5' Contains light gray laminations of shale with n n B n
L 50 - calcite veins, no reaction to HCL. 1468 — B 50
47.6' to 49.6' Soft mechanical fractured to gravel. RC-6 25
o 1 48.6'to 51.6' Bedding at 75 deg with low recovery. B 0 - B
B 1 1 RC-7 67 N §
B i 53.4'to 55.6' Soft zone, poorly cemented. B i 20 L i
— 55 — 1463 — [ 55
L i B | RC-8 91 N i
0
B 7] 56.8'to 59.6' Interbedded Limestone layers due to 7] | B 7]
L i faulting, contains iron staining, strong reaction to HCL. 1 RC9 39 N i
L 4 NOTE: 59.6' Stopped at end of day on 11/16/2017. _ 0 L _
— 60 —{ Moderately Hard, Dark Gray, Moderately Fractured, —! 1458 — | 60
Thinly Bedded, 50 to 65 Deg Bedding, Moderately RC-10 100
B | Weathered, SHALE, T | | 22 - -
L | Inclusions: Slickensides throughout. _ L _
Contains gray laminations of shale with calcite RC-11 83
r T veins, no reaction to HCL. 7 17 r 7
R i 60.4' Lamination of lighter gray shale. No reaction to R i = L i
HCL. RC-12f | 100
— 65 —_\ 60.6' Weathered vug in calcite veins. / — 1453 — 0 65
L Boring Terminated at 64.6 feet BGS on T1/17/2017. B | | |
— 70 — — 1448 — 70
— 75 — — 1443 — 75
— 80 — — 1438 — 80
— 85 — — 1433 — 85
-0 1428 0 10 20 30 40 50 60 70 80 90 100
ELEVATION: 1518.100
NORTHING:  3522002.383 TEST BORING RECORD
EASTING: 10403364.496
DRILLER: TSD - A. Pelfrey Boring: MW-1612
e T O oon HQ Core Date Drilled: 11/16/2017 to 11/17/2017
LOGGED BY: JCM REVIEWED BY: JTM Project: AEP Clinch River Pond 1 Monitroing Wells
REMARKS:  Ground water monitoring well set from 48.6' to 62.5' on Project No.: 3050-17-0345
H/1772017 to T1/18/2017. Project Location: Carbo, Virginia PAGE 2 OF 2|
THIS RECORD IS A REASONABLE INTERPRETATION OF SUBSURFACE Amec Foster Wheeler
CONDITIONS AT THE EXPLORATION LOCATION. SUBSURFACE Environment & Infrastructure, Inc.
CONDITIONS AT OTHER LOCATIONS AND AT OTHER TIMES MAY i i
DIFFER. INTERFACES BETWEEN STRATA ARE APPROXIMATE. L%Tr(]) \(Ij\é)?‘lStV'\i/:‘ali?]igtgigt‘i OSUIte °
TRANSITIONS BETWEEN STRATA MAY BE GRADUAL. 9 » VIrg
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Well Construction Logs





































PROJECT NAME:

PROJECT LOCATION:
Amec FW PROJECT #:

Type

Date Set Start:
Set By:

Date Complete:
Datum:

MONITORING WELL / PIEZOMETER

Clinch River Pond 1 Monitoring Wells

Carbo, VA

3050-17-0345

Monitoring Well

11/17/2017

AEP

11/18/2017

Ground Surface

[0 Piezometer

Surface Comp:

BORING NO: MW-1612

ELEVATION: 1518.100

DATE DRILLED: 11/16/2017 to 11/17/2017

DATE WELL CONST.: 11/17/2017 to 11/18/2017

Page 1 of 1

Grout: Wyo-ben EHY / Cement

Pipe Size: 2 inch Flush Threaded

Sand: DSI Well Gravel #5

Screen Size: 0.010 Slot

Bentonite: Pel-Plug 3/8" TR30

Well Information Well Diagram Feet Elevation
Concrete Pad Elevation 1518.391 N.T.S. 2.61  Top of Riser 1520.996
Ground Surface Elevation 1518.100
Depth of Bed Rock 33.50 2.00  Top of Grout
Depth of Boring - NQ 64.60 Top of
Depth of Over Drill 6" 63.50 Rock 33.50
Top of Sand 48.60 Grout  11/18/2017
Bottom of Sand 62.50
Completed Stickup +GS 2.50

41.00 Top of Bentonite
Bentonite 0.00 to 2.00
Grout 200 to 41.00 Bentonite
Bentonite 41.00 to 48.60 Top of 48.60 Top of Sand
Sand 48.60 to 62.50 Screen 51.60
Bentonite 6250 to 63.50 Bottom of #5 Sand
Screen 61.60
Comp. Stickup 250 to 0.00 Tip of Cap 62.00 62.50 Bottom of Sand
Riser Pipe to GS 0.00 to 51.60 Bentonite
Screen 51.60 to 61.60 63.50 Bottom of Bentonite
Pipe Cap at _62.00
Length Each

Cut off -5.90 X 1 = -5.90 Static WL Before 6" N/A
Riser 10.00 x 6 = 60.00 Total Pipe Static WL prior to Completion: 40.00
Screen 10.00 «x 1 = 10.00 Static WL at Completion: 14.25
Cap 040 x 1 = 0.40
Comments: 6" PVC casing set to top of rock and grouted in place. Driller noted during 6" overdrilling "Alot more water

in air retrun from about 55.0 feet to 60.0 feet".

Logged by: JCM

Checked by: JTM




Appendix C
Potentiometric Data Tables and Charts




Appendix C1
Pond 1 CCR Wells (2017)
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Water Level Elevation (ft NAVD88)

Figure C1
Groundwater Hydrographs, Pond 1 CCR Wells
AEP Clinch River Plant, Cleveland, Russell County, Virginia
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Table C1

Water Level Elevation Summary, Pond 1 CCR Wells
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Top of Final Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Event 8
Monitoring A 9/1/17 to
Well Riser 9/7/17 10/16/2017 | 12/11/2017 | 2/13/2018 4/9/2018 6/7/2018 8/21/2018 | 10/15/2018 | 12/11/2018
(ft NAVDES) Depth to Water (ft btoc)
MW-1601 1577.540 66.6 75.68 67.23 62.81 60.39 57.06 54.23 52.44 52.17
MW-1602 1586.593 28.69 3171 31.15 22.07 27.05 27.86 27.52 27.14 27.13
MW-1603 1517.666 6.58 7.93 8.01 6.72 7.35 7.40 7.12 7.27 7.48
MW-1604 1519.650 11.23 12.28 12.03 10.88 11.38 11.32 11.14 11.14 11.38
MW-1605 1518.623 15.9 8.56 12.39 10.93 12.38 12.27 12.08 12.11 12.30
MW-1606 1522.909 30.44 30.62 30.55 26.20 28.39 28.73 29.58 29.01 29.13
MW-1607 1530.014 20.12 25.28 25.54 0.55 11.54 17.30 22.09 11.24 15.15
MW-1608 1611.237 20.2 20.77 20.95 19.83 17.97 17.96 19.18 19.95 18.36
MW-1609 1728.971 70.94 73.35 73.89 62.76 63.32 68.29 72.25 70.45 65.45
MW-1610 1520.121 16.61 16.24 16.12 14.18 15.46 15.63 16.00 15.68 15.72
MW-1611 1656.619 220.2 211.17 202.24 198.83 196.72 191.63 183.65 187.04 191.63
MW-1612 1520.996 [13.05 (11/27/17)| not installed 13.76 12.43 13.24 13.32 13.01 12.94 13.22
Water Level Elevation (ft NAVDS88)
MW-1601 1577.540 1510.940 1501.86 1510.310 1514.730 1517.150 1520.480 1523.310 1525.100 1525.370
MW-1602 1586.593 1557.903 1554.883 1555.443 1564.523 1559.543 1558.733 1559.073 1559.453 1559.463
MW-1603 1517.666 1511.086 1509.736 1509.656 1510.946 1510.316 1510.266 1510.546 1510.396 1510.186
MW-1604 1519.650 1508.420 1507.37 1507.620 1508.770 1508.270 1508.330 1508.510 1508.510 1508.270
MW-1605 1518.623 1502.723 1510.063 1506.233 1507.693 1506.243 1506.353 1506.543 1506.513 1506.323
MW-1606 1522.909 1492.469 1492.289 1492.359 1496.709 1494519 1494.179 1493.329 1493.899 1493.779
MW-1607 1530.014 1509.894 1504.734 1504.474 1529.464 1518.474 1512.714 1507.924 1518.774 1514.864
MW-1608 1611.237 1591.037 1590.467 1590.287 1591.407 1593.267 1593.277 1592.057 1591.287 1592.877
MW-1609 1728.971 1658.031 1655.621 1655.081 1666.211 1665.651 1660.681 1656.721 1658.521 1663.521
MW-1610 1520.121 1503.511 1503.881 1504.001 1505.941 1504.661 1504.491 1504.121 1504.441 1504.401
MW-1611 1656.619 1436.419 1445.449 1454.379 1457.789 1459.899 1464.989 1472.969 1469.579 1464.989
MW-1612 1520.996 1507.946 not installed 1507.236 1508.566 1507.756 1507.676 1507.986 1508.056 1507.776
Notes:

All depth to water measurements in this table provided by AEP

ft = foot or feet

bgs = below ground surface

ft btoc = ft below top of PVC casing

ft NAVD88 = ft above North American Vertical Datum of 1988

Wood Project No. 7362172422 Page 1 of 1




Appendix C2
Historical Piezometers and Wells




Water Level Elevation (ft NAVD88)
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Figure C2
Groundwater Hydrographs, Pond 1 Wells and Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia
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Water Level Elevation Summary, Pond 1 Wells and Piezometers

Table C2

AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 10/9/1985 [ 12/10/1985 | 1/26/1986 | 3/10/1986 | 6/24/1986 | 7/30/1986 | 9/23/1986 | 1/21/1987 | 2/26/1987 | 3/20/1987 | 4/30/1987 | 6/23/1987 | 8/11/1987 | 9/16/1987 | 10/30/1987 | 1/30/1988
Existing Wells and Piezometers
A-2R Piezometer 1547.7 1549.2 1552.0 1552.8 1551.2 1548.2 1549.1 1552.9 1552.4 1552.6 1552.7 1550.2 1547.1 1548.0 1547.8 1553.3
A-3 Piezometer 1519.0 1519.0 1525.0 | 1526.0 | 1522.8 | 1519.7 | 1519.9 | 15259 | 15256 | 1525.9 | 1526.6 | 1526.8 | 1519.1 | 1518.5 1517.8 1527.3
P-0901S Piezometer - - - - - - - - - - - - - - - -
P-0902 Piezometer - - - - - - - - - - - - - - - -
P-0904 Piezometer - - - - - - - - - - - - - - - -
P-0906 Piezometer - - - - - - - - - - - - - - - -
P-0908S Piezometer - - - - - - - - - - - - - - - -
P-0909 Piezometer - - - - - - - - - - - - - - - -
MW-0913S Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0914 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-6R Piezometer -- -- -- -- -- -- -- -- -- -- -- - -- -- -- --
P-5 - - - - -- - - - -- - - - -- - - - -
P-6 - - - - -- - - - -- - - - -- - - - -
Ponds and Drains
Pond 1A Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pond 1B Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Toe Drain Drain - - - - - - - - - - - - - - - -
Historical Wells and Piezometers
A-1 Piezometer 1543.7 1545.4 1552.6 1552.4 1550.0 1546.7 1547.8 1556.3 1553.5 1552.2 1552.2 1550.5 1545.4 1543.0 1541.0 1554.7
A-5 Piezometer 1544.7 1545.5 1549.2 1549.5 1548.9 1547.3 1548.0 1550.4 1550.3 1550.6 1550.2 1550.4 1546.6 1544.7 1543.3 1549.9
A-6 Piezometer 1542.0 1542.4 1546.1 1545.2 1543.5 1543.5 1544.1 1546.5 1545.6 1545.8 1545.7 1544.3 1541.9 1540.7 1540.3 1545.6
A-7R Piezometer 1531.9 1531.2 1539.2 1537.4 1534.2 1532.2 1532.7 1539.6 1539.6 1539.2 1539.3 1536.6 1530.7 1527.7 1527.6 1539.0
B-1 Piezometer - - - - - - - - - - - - - - - -
B-2R Piezometer - - - - - - - - - - - - - - - -
B-3R Piezometer - - - - - - - - - - - - - - - -
B-4R Piezometer - - - - - - - - - - - - - - - -
B-5R Piezometer - - - - - - - - - - - - - - - -
B-6 Piezometer - - - - - - - - - - - - - - - -
P-1R Piezometer - - - - - - - - - - - - - - - -
P-2R Piezometer - - - - - - - - - - - - - - - -
P-3R Piezometer - - - - - - - - - - - - - - - -
P-4R Piezometer - - - - - - - - - - - - - - - -
P-7 Piezometer - - - - - - - - - - - - - - - -
P-8 Piezometer - - - - - - - - - - - - - - - -
P-0901D Piezometer - - - - - - - - - - - - - - - -
P-0908D Piezometer - - - - - - - - - - - - - - - -
MW-0910 Monitoring Well - - - - - - - - - - - - - - - -
MW-0911 Monitoring Well -- -- -- -- -- -- -- -- -- -- - -- -- -- -- --
MW-0912 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0913D Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 A Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes:
-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)
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Table C2

Water Level Elevation Summary, Pond 1 Wells and Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 3/25/1988 | 7/22/1988 | 1/30/1989 | 4/20/1989 | 8/29/1989 [ 1/15/1990 | 4/5/1990 |5/23/1990 | 6/29/1990 [ 7/16/1990 | 7/17/1990 | 8/21/1990 | 8/23/1990 | 8/24/1990 | 8/28/1990 | 8/29/1990
Existing Wells and Piezometers
A-2R Piezometer 1553.0 1552.1 1551.5 1548.3 1549.7 1547.9 1543.2 1543.2 1547.2 - 1546.2 1546.2 1546.2 1546.2 1546.2 1546.2
A-3 Piezometer 1528.6 1525.6 1525.4 1521.1 1521.6 1518.8 1518.8 1518.8 1518.6 - 1518.4 1518.4 1518.8 1518.8 1518.6 1518.8
P-0901S Piezometer - - - - - - - - - - - - - - - -
P-0902 Piezometer - - - - - - - - - - - - - - - -
P-0904 Piezometer - - - - - - - - - - - - - - - -
P-0906 Piezometer - - - - - - - - - - - - - - - -
P-0908S Piezometer - - - - - - - - - - - - - - - -
P-0909 Piezometer - - - - - - - - - - - - - - - -
MW-0913S Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0914 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-6R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5 - - - - - - - - - - - - 1500.7 1504.2 1504.3 1504.0 1503.8
P-6 - - - - - - - - - - - - - 1509.6 1509.8 1509.4 1509.3
Ponds and Drains
Pond 1A Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pond 1B Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Toe Drain Drain - - - - - - - - - - - - - - - -
Historical Wells and Piezometers
A-1 Piezometer 1553.1 1553.4 1553.2 1548.7 1543.3 1545.6 1544.8 1544.2 1542.9 - 1542.8 1542.8 1542.7 1542.7 1542.7 1542.7
A-5 Piezometer 1550.2 1550.0 1549.7 1549.7 1549.6 1546.0 1546.1 1544.7 1544.7 - 1543.6 1543.6 1544.4 1544.4 1544.6 1544.4
A-6 Piezometer 1545.4 1545.4 1545.1 1544.6 1544.1 1542.1 1541.4 1541.4 1541.4 - 1540.6 1540.6 1540.4 1540.4 1540.4 1540.4
A-7R Piezometer 1539.2 1537.1 1536.8 1538.5 1539.2 1531.8 1532.1 1530.8 1530.7 - 1527.4 1527.4 1528.6 1528.6 1528.2 1528.6
B-1 Piezometer - - - - - - - - - 1546.5 1546.0 1544.6 1546.2 1546.8 1546.6 1546.5
B-2R Piezometer - - - - - - - - - 1542.0 1542.0 1541.5 1546.2 1543.7 1543.5 1544.3
B-3R Piezometer - - - - - - - - - - - - - - - -
B-4R Piezometer - - - - - - - - - 1521.0 1520.9 1520.7 1524.1 1526.5 1526.5 1526.5
B-5R Piezometer - - - - - - - - - - - - - - - -
B-6 Piezometer - - - - - - - - - 1517.5 1515.7 1515.4 1516.6 1517.1 1517.0 1517.5
P-1 - - - - - - - - - - - - - - - 1513.2 1513.1
P-1R Piezometer - - - - - - - - - - - - - - - -
P-2 - - - - - - - - - - - - 1511.5 1512.0 1512.0 1511.8 1511.9
P-2R Piezometer - - - - - - - - - - - - - - - -
P-3 - - - - - - - - - - - - - 1516.2 1516.2 1516.2 1516.1
P-3R Piezometer - - - - - - - - - - - - - - - -
P-4 - - - - - - - - - - - - 1505.6 1505.9 1506.0 1507.0 1506.1
P-4R Piezometer - - - - - - - - - - - - - - - -
P-7 Piezometer - - - - - - - - - - - - - - - -
P-8 Piezometer - - - - - - - - - - - - - - - -
P-0901D Piezometer - - - - - - - - - - - - - - - -
P-0908D Piezometer - - - - - - - - - - - - - - - -
MW-0910 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0911 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0912 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0913D Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 A Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes:
-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)
Wood Project No. 7362172422 Page 2 of 11




Water Level Elevation Summary, Pond 1 Wells and Piezometers

Table C2

AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 8/31/1990 | 9/4/1990 [ 9/5/1990 | 9/6/1990 | 9/7/1990 [9/12/1990 | 9/19/1990 | 9/27/1990 | 1/16/1991 | 5/6/1991 | 5/7/1991 | 5/8/1991 | 5/9/1991 |5/10/1991 | 5/13/1991 | 5/15/1991
Existing Wells and Piezometers
A-2R Piezometer 1549.0 1548.7 1548.2 1548.3 1548.3 1547.2 1546.7 1546.2 - 1550.6 1550.3 1550.2 1549.3 1550.2 1550.5 1551.7
A-3 Piezometer 1519.8 -- -- -- -- 1518.2 1518.2 1517.8 1516.3 | 1519.2 | 1518.8 | 1518.7 [ 1519.1 | 1519.4 1518.9 1519.7
P-0901S Piezometer - - - - - - - - - - - - - - - -
P-0902 Piezometer - - - - - - - - - - - - - - - -
P-0904 Piezometer - - - - - - - - - - - - - - - -
P-0906 Piezometer - - - - - - - - - - - - - - - -
P-0908S Piezometer - - - - - - - - - - - - - - - -
P-0909 Piezometer - - - - - - - - - - - - - - - -
MW-0913S Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0914 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-6R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5 - 1503.1 1503.0 1502.4 1502.4 1502.4 1502.7 1503.6 1502.6 1504.1 1503.7 1503.5 1502.9 1502.9 1503.6 1504.3 1505.0
P-6 - 1508.6 1508.0 1508.3 1508.3 1508.3 1509.2 1508.8 1507.8 1509.7 1509.3 1508.9 1508.9 1509.0 1509.0 1509.3 1509.5
Ponds and Drains
Pond 1A Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pond 1B Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Toe Drain Drain - - - - - - - - - - - - - - - -
Historical Wells and Piezometers
A-1 Piezometer 1547.6 1548.2 1551.8 1542.8 1542.8 1542.8 1545.4 1542.8 - 1554.6 1553.6 1553.7 1553.6 1553.8 1556.6 1558.0
A-5 Piezometer 1543.8 - - - 1543.7 1544.5 1544.2 1543.6 1540.7 1540.6 1540.6 1540.2 1540.3 1540.5 1541.5 1540.9
A-6 Piezometer 1545.4 1541.1 1542.1 1541.6 1541.6 1541.1 1538.9 1539.3 - 1551.0 1550.9 1550.9 1550.8 1550.8 1553.1 1554.1
A-7R Piezometer 1528.9 - - - 1529.4 1528.9 1529.0 1528.9 - 1529.2 - - - - - -
B-1 Piezometer 1546.5 1546.5 1546.5 1545.3 1545.1 1545.6 1549.5 1545.1 - 1555.4 1554.7 1554.8 1555.3 1555.9 1559.4 1560.3
B-2R Piezometer 1542.6 1544.6 1542.8 1542.5 1542.5 1542.3 1542.8 1542.6 - 1528.6 1528.1 1528.4 1528.2 1528.2 1530.2 1530.0
B-3R Piezometer - - - - - - - - - - - - - - - -
B-4R Piezometer 1526.0 1525.9 1526.0 1526.0 1526.0 1526.2 1525.2 1529.4 1528.7 1528.3 1528.7 1529.1 1529.1 1529.7
B-5R Piezometer - - - - - - - - - - - - - - - -
B-6 Piezometer 1516.4 1515.9 1516.5 1516.1 1516.0 1516.6 1517.5 1519.2 1518.9 1519.0 1518.5 1518.7 1519.7 1519.5
P-1 - 1514.3 1512.4 1511.7 1512.4 1512.4 1512.3 1515.2 1512.3 1517.8 1515.6 1515.9 1515.5 1515.4 1516.0 1515.5 1515.9
P-1R Piezometer - - - - - - - - - - - - - - - -
P-2 - 1511.1 1511.0 1511.2 1511.0 1511.4 1511.1 1511.1 1511.0 1511.3 1511.7 1511.8 1511.1 1512.1 1513.2 1512.1 1515.1
P-2R Piezometer - - - - - - - - - - - - - - - -
P-3 - 1516.1 1515.8 1515.5 1515.5 1515.5 1515.1 1514.9 1515.0 1514.9 1515.1 1514.8 1515.0 1515.0 1515.1 1515.0
P-3R Piezometer - - - - - - - - - - - - - - - -
P-4 - 1505.4 1503.9 1505.1 1505.1 1505.2 1505.6 1505.0 1505.8 1505.5 1505.3 1504.5 1504.4 1505.0 1505.1 1505.2 1506.6
P-4R Piezometer - - - - - - - - - - - - - - - -
P-7 Piezometer - - - - - - - - - - - - - - - -
P-8 Piezometer - - - - - - - - - - - - - - - -
P-0901D Piezometer - - - - - - - - - - - - - - - -
P-0908D Piezometer - - - - - - - - - - - - - - - -
MW-0910 Monitoring Well - - - - - - - - - - - - - - - -
MW-0911 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0912 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0913D Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 A Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes:
-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)
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Water Level Elevation Summary, Pond 1 Wells and Piezometers

Table C2

AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 5/16/1991 | 5/17/1991 | 5/21/1991 | 5/24/1991 | 5/26/1991 [ 5/29/1991 [ 5/30/1991 | 6/3/1991 | 6/4/1991 | 6/5/1991 | 6/6/1991 [ 6/7/1991 [6/10/1991 | 6/13/1991 | 6/14/1991 | 6/17/1991
Existing Wells and Piezometers
A-2R Piezometer 1551.7 1551.7 1552.1 1551.8 1552.5 1552.2 1552.3 1552.1 1552.7 1552.7 1552.3 1552.3 1552.2 1552.4 1552.2 1552.1
A-3 Piezometer 1519.9 1520.3 1521.1 1521.1 1521.0 1521.4 1521.3 1521.1 1521.7 1522.1 1521.6 1521.5 1521.8 1521.6 1522.3 1522.2
P-0901S Piezometer - - - - - - - - - - - - - - - -
P-0902 Piezometer - - - - - - - - - - - - - - - -
P-0904 Piezometer - - - - - - - - - - - - - - - -
P-0906 Piezometer - - - - - - - - - - - - - - - -
P-0908S Piezometer - - - - - - - - - - - - - - - -
P-0909 Piezometer - - - - - - - - - - - - - - - -
MW-0913S Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0914 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-6R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5 - 1505.1 1504.9 1505.7 1505.6 1505.6 1505.8 1505.9 1505.7 1505.8 1505.8 1505.6 1504.9 1505.5 1505.1 1505.3 1505.7
P-6 - 1509.7 1509.7 1510.5 1510.3 1510.5 1510.2 1510.2 1510.5 1510.0 1510.4 1510.0 1510.1 1509.9 1510.1 1510.1 1510.2
Ponds and Drains
Pond 1A Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pond 1B Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Toe Drain Drain - - - - - - - - - - - - - - - -
Historical Wells and Piezometers
A-1 Piezometer 1558.6 1563.2 1560.0 1560.4 1560.8 1560.7 1560.4 1560.0 1560.4 1561.1 1560.2 1560.3 1560.0 15161.1 1560.9 1561.5
A-5 Piezometer 1540.5 1540.9 1541.3 1541.7 1542.7 1542.0 1542.1 1541.3 1542.9 1543.4 1542.7 1542.7 1542.8 1543.6 1543.6 1544.0
A-6 Piezometer 1554.7 1554.9 1556.9 1557.0 1556.7 1557.1 1556.8 1556.9 1558.1 1558.1 1557.4 1557.4 1557.3 1557.8 1557.8 1557.6
A-TR Piezometer - - - - - - - - - - - - - - - -
B-1 Piezometer 1560.6 1561.0 1561.8 1561.2 1561.6 1564.4 1561.6 1561.8 1561.7 1562.1 1562.0 1561.5 1561.9 1561.9 1561.5 1561.5
B-2R Piezometer 1531.0 1531.2 1531.9 1532.1 1533.7 1530.5 1533.2 1531.9 1533.6 1534.7 1533.6 1533.4 1532.3 1533.2 1533.4 1533.8
B-3R Piezometer - - - - - - - - - - - - - - - -
B-4R Piezometer 1529.4 1529.6 1530.1 1530.8 1531.5 1531.1 1534.2 1530.1 1532.0 1532.3 1531.3 1531.6 1531.6 1531.8 1531.7 1531.8
B-5R Piezometer - - - - - - - - - - - - - - - -
B-6 Piezometer 1520.6 1520.6 1521.2 1521.3 1521.8 1522.0 1521.8 1521.2 1522.0 1522.4 1521.6 1521.6 1521.5 1521.3 1521.5 1522.0
P-1 - 1516.1 1516.2 1519.8 1519.3 1518.2 1517.8 1517.3 1519.8 1516.7 1516.5 1516.2 1515.9 1515.4 1515.6 1515.6 1515.5
P-1R Piezometer - - - - - - - - - - - - - - - -
P-2 - 1515.2 1512.2 1512.4 1512.7 1512.8 1512.8 1513.2 1512.4 1513.4 1513.5 1513.5 1513.3 1513.2 1513.4 1513.5 1513.5
P-2R Piezometer - - - - - - - - - - - - - - - -
P-3 -
P-3R Piezometer - - - - - - - - - - - - - - - -
P-4 - 1506.6 1505.2 1505.6 1505.5 1505.6 1505.4 1505.6 1505.6 1505.5 1505.4 1505.3 1505.3 1505.6 1505.5 1505.6 1505.5
P-4R Piezometer - - - - - - - - - - - - - - - -
P-7 Piezometer - - - - - - - - - - - - - - - -
P-8 Piezometer - - - - - - - - - - - - - - - -
P-0901D Piezometer - - - - - - - - - - - - - - - -
P-0908D Piezometer - - - - - - - - - - - - - - - -
MW-0910 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0911 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0912 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0913D Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 A Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes:
-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)
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Table C2

Water Level Elevation Summary, Pond 1 Wells and Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 6/18/1991 | 6/19/1991 | 6/24/1991 | 6/26/1991 | 6/28/1991 [ 7/1/1991 | 7/3/1991 | 8/8/1991 [9/10/1991 | 9/16/1991 | 10/18/1991 | 10/19/1991 | 10/21/1991 | 10/28/1991 | 12/11/1991 | 2/19/1992
Existing Wells and Piezometers
A-2R Piezometer 1552.0 1552.2 1551.7 1551.7 1552.4 1551.3 1552.4 1551.4 1551.5 1551.5 1550.2 1550.2 1550.2 1550.4 1551.0 1551.7
A-3 Piezometer 1521.9 1522.5 1525.9 1522.3 1522.2 1521.9 1522.0 1522.4 1522.0 1522.2 1519.6 1519.5 1519.4 1519.1 1519.5 1521.1
P-0901S Piezometer - - - - - - - - - - - - - - - -
P-0902 Piezometer - - - - - - - - - - - - - - - -
P-0904 Piezometer - - - - - - - - - - - - - - - -
P-0906 Piezometer - - - - - - - - - - - - - - - -
P-0908S Piezometer - - - - - - - - - - - - - - - -
P-0909 Piezometer - - - - - - - - - - - - - - - -
MW-0913S Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0914 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-6R Piezometer -- -- -- -- -- -- -- -- -- -- - -- -- -- -- --
P-5 - 1505.6 1506.0 1507.0 1506.4 1506.4 1506.1 1505.8 1505.1 1506.2 1504.7 - - - 1501.3 1505.2 1505.3
P-6 - 1510.1 1510.6 1511.0 1510.9 1510.8 1510.8 1510.6 1510.0 1510.5 1510.0 - - - 1508.9 1509.7 1506.6
Ponds and Drains
Pond 1A Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pond 1B Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Toe Drain Drain - - - - - - - - - - - - - - - -
Historical Wells and Piezometers
A-1 Piezometer 1561.5 1560.6 1560.9 1561.3 1561.3 1560.2 1561.3 1560.7 1560.9 1560.5 1557.6 1554.5 1556.5 1555.1 1555.1 1560.0
A-5 Piezometer 1544.0 1544.0 1544.9 1544.8 1544.5 1544.7 1544.4 1545.3 1545.9 1545.5 1552.1 1545.3 1544.9 1544.3 1543.3 1545.9
A-6 Piezometer 1557.7 1557.5 1558.1 1557.4 1557.1 1556.9 1557.0 1558.1 1557.6 1557.5 1525.4 1551.8 1551.5 1550.6 1551.5 1555.9
A-7R Piezometer - - - - - - - - - - - 1525.6 1525.3 1524.7 - 1553.7
B-1 Piezometer 1561.5 1561.5 1561.5 1561.5 1561.7 1561.6 1561.8 1561.4 1561.4 1561.1 1557.2 1557.2 1556.9 1555.6 1555.5 1560.2
B-2R Piezometer 1533.8 1531.2 1534.2 1534.1 1534.4 1534.4 1534.2 1534.5 1535.4 1535.3 1551.3 1550.9 1550.8 1551.4 1551.2 1555.2
B-3R Piezometer - - - - - - - - - - - - - - - -
B-4R Piezometer 1531.9 1531.8 1531.6 1532.0 1531.9 1532.1 1531.9 1532.1 1532.1 1532.2 1529.7 1529.8 1529.7 1528.8 1528.4 1530.1
B-5R Piezometer - - - - - - - - - - - - - - - -
B-6 Piezometer 1522.0 1522.2 1521.4 1522.3 1522.4 1522.2 1522.2 1519.2 1523.0 1521.2 1516.9 1517.1 1517.3 1518.6 1519.6 1521.2
P-1 - 1515.5 1515.4 1518.6 1517.6 1517.5 1517.6 1517.2 1517.0 1514.8 1514.7 1513.9 1520.8 1516.1
P-1R Piezometer - - - - - - - - - - - - - - - -
P-2 - 1513.4 1513.6 1513.6 1513.7 1513.9 1513.8 1513.7 1513.8 1513.9 1513.9 1512.0 1512.0 1502.7
P-2R Piezometer - - - - - - - - - - - - - - - -
P-3 -
P-3R Piezometer - - - - - - - - - - - - - - - -
P-4 - 1505.8 1505.8 1505.8 1506.1 1506.0 1506.1 1506.1 1505.9 1505.8 1505.8 1505.5 1506.4 1506.2
P-4R Piezometer - - - - - - - - - - - - - - - -
P-7 Piezometer - - - - - - - - - - - - - - - -
P-8 Piezometer - - - - - - - - - - - - - - - -
P-0901D Piezometer - - - - - - - - - - - - - - - -
P-0908D Piezometer - - - - - - - - - - - - - - - -
MW-0910 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0911 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -
MW-0912 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0913D Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 A Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes:
-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)
Wood Project No. 7362172422 Page 5 of 11




Table C2

Water Level Elevation Summary, Pond 1 Wells and Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 4/23/1992 | 6/17/1992 | 8/11/1992 | 12/22/1992 | 4/19/1993 | 7/30/1993 | 11/19/1993 | 4/12/1994 | 9/8/1994 | 10/15/1999 | 10/27/2000 | 10/20/2001 | 9/14/2002 | 10/6/2003 | 7/16/2004 | 2/9/2005
Existing Wells and Piezometers
A-2R Piezometer 1553.2 1551.1 1549.6 1547.7 1548.3 1547.9 1544.0 1550.0 1545.5 1547.5 1547.1 1547.3 1546.8 1546.9 1547.8 1547.3
A-3 Piezometer 1520.8 | 1520.7 | 1518.1 1517.3 1520.6 | 1520.3 1518.8 1522.5 | 1519.0 1519.5 1519.5 1519.5 1519.2 | 1519.4 | 1519.9 | 1519.7
P-0901S Piezometer - - - - - - - - - - - - - - - -
P-0902 Piezometer - - - - - - - - - - - - - - - -
P-0904 Piezometer - - - - - - - - - - - - - - - -
P-0906 Piezometer - - - - - - - - - - - - - - - -
P-0908S Piezometer - - - - - - - - - - - - - - - -
P-0909 Piezometer - - - - - - - - - - - - - - - -
MW-0913S Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0914 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-6R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5 - 1505.7 1503.7 1503.7 1500.9 1504.5 1504.0 1503.4 1506.6 1504.1 1512.3 1512.1 1512.1 1511.9 1508.2 1508.9 1509.5
P-6 - 1509.4 1509.2 1508.9 1506.3 1508.3 1509.3 1508.7 1511.0 1507.2 1509.6 1509.1 1509.2 1508.2 1507.9 1508.3 1508.4
Ponds and Drains
Pond 1A Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pond 1B Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Toe Drain Drain - - - - - - - - - - - - - - - -
Historical Wells and Piezometers
A-1 Piezometer 1560.1 1558.1 1552.1 1552.7 1557.5 1555.8 1548.3 1560.3 1551.5 1554.4 1554.2 1556.1 1553.9 1560.8 1554.4 1554.0
A-5 Piezometer 1546.6 1546.2 1543.4 1539.7 1544.9 1545.5 1542.7 1548.2 1543.9 1545.6 1546.0 1546.3 1545.2 1546.1 1546.4 1545.6
A-6 Piezometer 1556.1 1552.7 1548.1 1546.8 1554.6 1551.3 1546.9 1558.0 1549.1 1554.9 1554.0 1556.9 1552.9 1553.8 1555.9 1554.7
A-7R Piezometer 1524.8 1525.6 1523.4 1523.0 1528.2 1530.3 1528.0 1532.7 1529.1 1532.9 1532.8 1533.0 1531.6 1532.3 1533.2 1532.5
B-1 Piezometer 1561.3 1559.1 1552.4 1555.9 1558.2 1556.2 1548.8 1561.3 1551.7 1555.2 1554.9 1554.8 1553.6 1554.4 1555.1 1554.7
B-2R Piezometer 1555.6 1553.6 1548.8 1549.8 1552.6 1551.4 1546.8 1555.5 1549.1 1551.7 1551.9 1552.1 1551.3 1551.8 1552.6 1552.2
B-3R Piezometer - - - 1543.0 1545.1 1544.9 1542.6 1547.6 1543.8 1545.9 1545.4 1546.3 1547.0 1545.0 - -
B-4R Piezometer 1530.7 1530.4 1529.1 1538.8 1541.5 1541.5 1540.3 1543.7 1541.0 1541.8 1541.9 1542.1 1541.5 1541.7 1542.1 1541.9
B-5R Piezometer - - - 1541.9 1536.5 1536.9 1535.3 1537.6 1536.5 1538.3 1537.0 1537.1 1536.9 1536.9 1537.1 1537.0
B-6 Piezometer 1521.1 1518.5 1518.5 1513.6 1519.1 1517.9 1516.8 1521.0 1517.6 1521.0 1520.9 1521.4 1519.1 1518.4 1519.1 1519.1
P-1 - 1516.4 1514.7 1512.9 1512.5 1512.5 1516.7 1516.7 1516.7 1514.7 1514.9 1513.1 1514.7 1515.0 1515.4 1517.5
P-1R Piezometer - - - - - - - - - - - - - - - -
P-2 - 1513.2 1512.9 1511.6 1509.7 1511.9 1513.1 1510.7 1513.2 1511.2 1514.7 1514.7 1514.6 1514.6 1515.2 1516.0 1515.9
P-2R Piezometer - - - - - - - - - - - - - - - -
P-3 - 1515.2 1507.9 1508.2 1508.3 1508.1 1508.5 1508.9 1507.9
P-3R Piezometer - - - - - - - - - - - - - - - -
P-4 - 1506.1 1505.7 1505.4 1502.4 1504.0 1506.0 1506.0 1506.9 1506.0 1505.0 1505.4 1505.6 1504.7 1505.4 1506.1 1506.5
P-4R Piezometer - - - - - - - - - - - - - - - -
P-7 Piezometer - - - 1494.7 1495.5 1495.9 1495.2 1498.4 1495.7 1495.1 1494.9 1495.3 1494.9 1496.0 1497.5 1497.8
P-8 Piezometer - - - 1492.5 1492.1 1492.4 1492.3 1496.0 1492.6 1492.0 1491.9 1492.1 1491.9 1493.3 1494.5 1495.0
P-0901D Piezometer - - - - - - - - - - - - - - - -
P-0908D Piezometer - - - - - - - - - - - - - - - -
MW-0910 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0911 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0912 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0913D Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 A Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes:
-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)
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Table C2

Water Level Elevation Summary, Pond 1 Wells and Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 5/6/2005 | 9/29/2005 | 3/11/2006 | 4/5/2006 | 7/7/2006 | 10/6/2006 | 1/14/2007 [ 4/20/2007 | 7/3/2007 | 7/13/2008 | 10/25/2008 | 4/17/2009 | 8/7/2009 | 3/15/2010 | 6/3/2010 | 11/19/2010
Existing Wells and Piezometers
A-2R Piezometer 1548.0 1546.8 1547.1 1547.2 1547.9 1547.4 1547.1 1547.7 1547.1 1547.0 1546.7 1547.6 1547.0 1549.25 | 1548.24 1548.3
A-3 Piezometer 1520.2 1519.3 1519.6 1519.6 1520.05 1519.8 1519.6 1520.0 1519.5 1519.6 1519.6 1520.2 1519.2 1519.33 | 1519.24 1519.04
P-0901S Piezometer - - - - - - - - - - - - - 1528.34 | 1528.27 1527.59
P-0902 Piezometer - - - - - - - - - - - - - 1509.62 | 1505.13 1509.7
P-0904 Piezometer - - - - - - - - - - - - - 1545.55 | 1546.13 1546.15
P-0906 Piezometer - - - - - - - - - - - - - 1509.61 | 1507.84 1509.49
P-0908S Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- 1547.42 | 1547.03 1547
P-0909 Piezometer - - - - - - - - - - - - - 1511.52 | 1514.79 1506.04
MW-0913S Monitoring Well - - - - - - - - - - - - - 1510.28 | 1508.42 1507.27
MW-0914 Monitoring Well - - - - - - - - - - - - - 1528.48 | 1528.95 1528.75
P-5R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-6R Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
P-5 - 1510.0 1509.2 1508.6 1508.7 1509.8 1508.8 1509.3 1509.6 1509.4 1509.6 1509.0 1509.2 1509.5 1508.06 | 1508.46 1511.05
P-6 - 1563.0 1507.3 1507.7 1508.0 1508.6 1508.0 1507.8 1508.3 1508.2 1508.3 - 1508.1 1508.2 1507.89 | 1507.53 1507.73
Ponds and Drains
Pond 1A Pond - 1567 - - - 1566.7 - - 1566.7 - - 1566.8 -~ -~ - 1566.6
Pond 1B Pond - 1559 - - - 1558 - - 1558.4 - - 1559 - - - 1558.16
Toe Drain Drain - - - - - - - - - - - - - 101.52 141 375.98
Historical Wells and Piezometers
A-1 Piezometer 1553.9 1553.2 1553.6 1554.0 1554.9 1554.3 1557.0 1554.4 1554.2 1554.1 1553.9 1554.8 1554.2 1554 1553.55 1548.3
A-5 Piezometer 1546.1 1545.0 1545.5 1545.9 1545.5 1545.5 1545.3 1545.8 1545.9 1545.7 1545.1 1546.1 1545.4 1544.57 | 1544.75 1543.96
A-6 Piezometer 1555.5 1553.3 1555.2 1554.8 1556.3 1554.5 1553.9 1556.8 1555.8 1555.3 1553.9 1556.1 1554.4 1553.22 1552.5 1551.79
A-TR Piezometer 1532.8 1532.9 1532.6 1532.7 1533.0 1532.6 1532.4 1533.4 1533.1 1533.0 1532.5 1533.2 1532.7 1532.74 | 1532.74 1531.49
B-1 Piezometer 1555.6 1553.9 1554.3 1554.6 1555.2 1555.1 1554.7 1555.1 1554.0 1553.9 1553.5 1554.6 1553.9 1554.81 | 1555.65 1552.8
B-2R Piezometer 1552.9 1551.4 1551.9 1552.2 1552.9 1552.4 1552.0 1552.7 1552.0 1551.9 1551.6 1552.6 1551.7 1550.43 | 1549.99 1551
B-3R Piezometer 1561.5 - -- - - - - - -- -- - - - 1542.95 | 1542.94 1558.99
B-4R Piezometer 1545.2 1536.6 1541.9 1541.9 1542.1 1541.7 1541.6 1542.1 1542.1 1541.8 1541.5 1542.0 1541.8 1541.72 | 1541.68 1541.22
B-5R Piezometer 1537.0 1536.8 1537.0 1537.1 1537.0 1537.1 1536.9 1537.1 1537.2 1537.4 1537.3 1537.6 1536.7 1536.87 | 1536.93 1535.78
B-6 Piezometer 1519.2 1518.4 1518.6 1519.0 1519.4 1519.0 1518.8 1519.4 1519.3 1519.5 1518.7 1518.9 1519.0 1517.82 | 1518.45 1548
P-1 - 1520.3 1515.0 1515.6 1515.9 1519.0 1516.0 1518.3 1522.3 1515.5 1515.6 1515.6 1518.9 1515.7 1516.85 | 1516.25 1516.01
P-1R Piezometer - - - - - - - - - -- - - - - - -
P-2 - 1515.7 1515.2 1514.9 1515.0 1515.2 1515.4 1515.0 1515.1 1515.1 1515.1 1515.0 1515.2 1515.1 1515.73 | 1515.56 1515
P-2R Piezometer - - -- - - - - - - - - - - - - -
P-3 - 1507.6 1508.4 1507.0 1507.1 1508.0 1508.6 1507.6 1507.5 1508.1 1508.4 1508.5 1507.6 1508.6 1507.07 | 1508.33 1508.32
P-3R Piezometer - - - - - - - - - - - - - - - -
P-4 - 1506.6 1505.1 1505.2 1504.9 1505.0 1504.8 1506.8 1506.9 1504.6 1504.6 1504.4 1505.1 1505.5 1504.69 | 1504.69 1504.96
P-4R Piezometer - - - - - - - - - - - - - - - -
P-7 Piezometer 1498.7 1496.2 1496.5 1496.6 1497.1 1496.9 1497.4 1498.1 1496.5 1496.3 1495.9 1497.4 1497.0 1498.5 1497.49 1501.71
P-8 Piezometer 1495.7 1496.4 1493.7 1493.9 1495.2 1495.2 1494.7 1495.4 1493.7 1493.7 1493.3 1494.9 1495.2 1497.03 1494.4 1493.83
P-0901D Piezometer -- -- -- -- -- -- -- -- -- -- -- -- -- 1525.71 | 1526.44 1525.29
P-0908D Piezometer - - - - - - - - - - - - - 1507.92 | 1506.39 1505.29
MW-0910 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- 1570.74 | 1570.34 1568.93
MW-0911 Monitoring Well - - - - - - - - - - - - - 1560.99 | 1563.47 1564.09
MW-0912 Monitoring Well - - - - - - - - - - - - - 1547.71 1547.5 1546.74
MW-0913D Monitoring Well - - - - - - - - - - - - - 1506.69 | 1507.03 1506.78
MW-0915 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0915 A Monitoring Well - - - - - - - - - - - - - 1538.44 | 1536.61 1530.78
Notes:
-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)
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Table C2
Water Level Elevation Summary, Pond 1 Wells and Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 2/15/2011| 6/8/2011 | 8/26/2011 | 10/21/2011 | 2/3/2012 | 4/27/2012 | 5/8/2012 | 7/25/2012 | 9/6/2012 | 11/9/2012 | 3/11/2013 [ 6/11/2013 | 9/5/2013 | 12/5/2013 | 3/21/2014 | 6/2/2014
Existing Wells and Piezometers

A-2R Piezometer 1546.84 | 1548.24 | 1548.24 1546.52 1547.14 | 1546.67 | 1546.67 | 1546.75 | 1546.73 | 1546.83 | 1547.24 | 1546.98 | 1548.31 | 1547.21 | 1547.53 [ 1546.54
A-3 Piezometer 1519.04 | 1518.39 | 1518.23 1519.22 1519.09 | 1519.44 | 1519.44 | 1519.08 | 1519.06 | 1519.05 | 1519.38 | 1519.33 | 1519.33 | 1519.12 | 1519.44 [ 1519.02
P-0901S Piezometer 1527.59 | 1527.17 | 1526.25 1527.07 1529.47 | 1527.73 | 1527.73 | 1527.44 | 1527.25 | 1527.38 | 1526.34 | 1528.04 | 1527.49 | 1528.01 | 1526.37 1526.5
P-0902 Piezometer 1509.7 1508.41 1508.5 1509.52 1509.87 | 1509.75 | 1509.75 | 1509.52 | 1509.63 | 1509.84 | 1509.76 | 1509.88 | 1509.88 | 1509.76 | 1508.93 [ 1509.67
P-0904 Piezometer 1546.15 | 1546.24 | 1545.08 1545.7 1546.57 | 1556.75 | 1556.75 | 1546.39 1546.8 1546.7 1546.86 | 1547.01 [ 1547.03 | 1546.79 | 1546.97 1547
P-0906 Piezometer 1509.49 | 1508.03 | 1507.92 1509.07 1509.28 1509.8 1509.8 1508.96 | 1509.03 | 1509.29 | 1509.75 [ 1509.93 | 1509.57 [ 1509.41 | 1509.45 | 1509.16
P-0908S Piezometer 1547 1546.03 [ 1545.93 1547.01 1547.29 1547.2 1517.2 1547.09 | 1546.95 | 1547.19 | 1547.59 [ 1547.38 | 1547.67 | 1547.51 | 1547.66 | 1546.89
P-0909 Piezometer 1506.04 1507.3 1504.75 1506.11 1511.64 1511.6 1511.16 | 1507.77 | 1505.79 | 1511.73 | 1508.28 1506.3 1507.08 | 1511.82 | 1511.76 | 1511.64
MW-0913S Monitoring Well 1507.27 | 1505.92 | 1505.17 1506.97 1507.07 | 1507.36 | 1507.36 | 1506.81 | 1506.86 | 1507.15 | 1506.64 | 1507.26 | 1506.69 1507.4 1507.05 | 1506.94
MW-0914 Monitoring Well 1528.75 | 1526.04 | 1526.99 1527.97 1528.24 | 1528.73 | 1528.73 | 1528.66 1528.6 1528.57 | 1528.75 | 1529.25 1528.9 1528.94 1529.2 1529.31
P-5R Piezometer -- -- - -- -- -- -- -- -- -- -- -- -- -- -- -
P-6R Piezometer -- -- - -- -- -- -- -- -- -- -- -- -- -- -- -
P-5 - 1511.05 | 1507.49 | 1507.42 1508.31 1508.38 | 1508.75 | 1508.75 | 1508.87 | 1508.94 | 1508.78 | 1509.05 | 1509.48 | 1509.31 | 1509.09 | 1508.97 [ 1508.85
P-6 - 1507.73 | 1506.54 1506.4 1507.27 1507.68 | 1508.25 | 1508.25 1507.8 1507.77 1508.5 1508.17 | 1508.49 [ 1508.32 | 1508.03 [ 1507.87 1507.8

Ponds and Drains

Pond 1A Pond - - 1566.25 - - 1566.7 - - 1567.62 | 1565.57 1566.5 1566.8 1566.4 1566.58 1567.6 1566.6
Pond 1B Pond - - 1557 - - 1557.8 - - 1558.17 | 1556.96 1557.4 1557.5 1558.4 1557.68 1556.5 1557
Toe Drain Drain 250.78 582.78 526.38 437.79 714.37 - 413.58 274.47 -- 376.513 [ 404.752 413.58 375.98 563.98 413.58 263.19

Historical Wells and Piezometers

A-1 Piezometer 1548.3 1552.63 | 1552.52 1552.98 1552.2 | 1552.12 | 1552.12 | 1552.82 | 1552.66 | 1552.99 | 1552.97 | 1552.82 | 1553.26 | 1553.21 | 1553.53 -
A-5 Piezometer 1543.96 1542.94 1542.9 1543.83 1544.05 1543.2 1543.2 1543.95 [ 1543.87 1543.99 1545.48 1544.59 1544.26 1543.5 1544.82 1544.42
A-6 Piezometer 1551.79 | 1551.79 | 1550.47 1547.15 1551.74 | 1552.32 | 1552.32 | 1551.52 | 1552.57 | 1552.57 | 1553.03 | 1553.35 | 1554.34 | 1551.93 | 1553.32 | 1554.04
A-7R Piezometer 1531.49 | 1531.31 | 1530.52 1531.24 1532.02 | 1531.95 | 1531.95 | 1531.61 | 1531.94 | 1531.95 | 1532.33 | 1532.72 | 1532.89 | 1532.34 | 1532.82 | 1532.94
B-1 Piezometer 1552.8 1552.65 | 1552.72 1553.16 1553.58 | 1553.67 | 1553.67 | 1553.21 | 1552.98 | 1553.06 | 1554.96 | 1553.66 | 1553.78 | 1553.89 | 1554.26 -
B-2R Piezometer 1562.48 | 1550.79 | 1551.31 1551.04 1562.48 | 1549.93 | 1549.49 | 1549.97 | 1549.52 | 1549.75 | 1550.36 | 1550.11 | 1550.42 | 1550.14 | 1550.51 | 1549.43
B-3R Piezometer 1558.99 1542.45 1541.41 1542.18 1542.57 1542.5 1542.5 1542.28 1542.28 1542.43 1542.74 1542.82 1542.91 | 1542.47 1542.83 1542.46
B-4 R Piezometer 1541.22 1541 1539.95 1540.97 1546.32 1541.14 | 1541.14 1540.9 1541.13 1541.21 1541.36 1541.5 1541.63 | 1541.27 1541.51 1541.42
B-5R Piezometer 1535.78 | 1536.82 | 1535.92 1536.95 1537.17 | 1535.78 | 1535.78 | 1537.03 | 1537.05 | 1536.05 | 1537.13 | 1537.24 | 1537.24 | 1537.26 | 1535.63 | 1536.57
B-6 Piezometer 1548 1517.87 1517.78 1517.8 1518.1 1518.55 1518.55 | 1518.29 1518.21 1518.19 1518.42 1518.77 1518.77 | 1518.47 1518.77 1518.68
P-1 - 1516.01 | 1515.62 | 1519.03 1515.91 1517.12 | 1519.56 | 1519.56 | 1516.01 | 1515.83 | 1516.09 1522.8 1519.37 | 1517.81 | 1516.45 1518.6 -
P-1R Piezometer - - - - - -- -- -- -- -- -- -- -- -- -- --
P-2 -- 1515 1514.81 | 1514.79 1515.51 1515.8 | 1515.89 | 1515.89 [ 1515.59 | 1515.55 [ 1515.28 | 1515.81 | 1515.85 | 1515.66 | 1515.89 | 1515.99 | 1515.64
P-2R Piezometer - - - - - -- -- -- -- -- -- -- -- -- -- --
P-3 - 1508.32 | 1507.27 | 1508.13 1510.77 1507.98 | 1508.2 1508.2 1508.76 | 1509.03 | 1508.48 | 1507.85 | 1508.34 | 1509.02 | 1508.82 | 1507.82 | 1508.08
P-3R Piezometer - - - - - -- -- -- -- -- -- -- -- -- -- --
P-4 - 1504.96 | 1503.82 | 1503.65 1504.7 1505.06 | 1505.42 | 1505.42 | 1504.7 1504.51 | 1504.99 | 1505.55 | 1505.58 | 1505.3 1505.4 1505.4 | 1504.99
P-4R Piezometer - - - - - -- -- -- -- -- -- -- -- -- -- --
P-7 Piezometer 1501.71 1497.03 | 1496.11 1496.82 1498.41 1498.64 1498.64 | 1497.34 | 1596.86 1497.6 1497.46 1497.81 1497.7 1497.63 1497.85 [ 1497.19
P-8 Piezometer 1493.83 1493.85 1493.01 1493.84 1495.14 1500.41 1500.47 1494.28 1494.06 1494.56 1495.42 1495.09 1494.56 1494.46 1494.67 1494.34
P-0901D Piezometer 1525.29 | 1525.02 | 1525.39 1525.31 1525.72 | 1526.1 1526.1 | 1525.61 | 1525.82 | 1526.26 | 1527.75 | 1526.37 | 1526.28 | 1526.29 | 1527.85 | 1527.73
P-0908D Piezometer 1505.29 | 1505.24 | 1504.36 1491.34 1506.28 | 1507.87 | 1507.87 1505 1491.83 | 1505.16 | 1506.75 | 1505.56 [ 1505.18 | 1505.21 | 1505.35 | 1504.64
MW-0910 Monitoring Well 1568.93 | 1569.54 | 1568.68 1569.83 1570.76 | 1571.44 | 1571.44 | 1569.57 1568.9 1568.71 | 1568.71 | 1570.93 | 1570.38 | 1570.14 1571.1 -
MW-0911 Monitoring Well 1564.09 | 1562.59 | 1561.54 1562.45 1562.47 | 1567.05 [ 1567.05 | 1562.41 [ 1561.51 | 1562.19 | 1566.42 | 1566.02 | 1564.84 | 1563.25 | 1564.34 | 1562.22
MW-0912 Monitoring Well 1546.74 | 1546.56 | 1545.58 1546.23 1547.08 | 1547.71 | 1547.71 | 1546.63 | 1547.56 | 1547.29 | 1547.9 1548.19 1548.2 | 1547.12 | 1548.22 | 1548.67
MW-0913D Monitoring Well 1506.78 1505.48 1505.21 1506.48 1506.4 1506.69 1506.69 1506.22 1506.35 1506.56 1507.38 1507.88 1507.29 1506.77 1507.61 1507.34
MW-0915 Monitoring Well - - - - - 1544.73 - - 1538.75 | 1537.46 - 1539.93 [ 1537.38 | 1536.69 | 1536.61 -
MW-0915 A Monitoring Well 1530.78 | 1536.4 | 1537.74 1537.74 1539.63 | 15459 [ 1544.42 | 1538.62 | 1538.75 | 1534.58 | 1542.98 | 1538.62 1536.9 1536.4 1538.04 -

Notes:
-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)
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Table C2

Water Level Elevation Summary, Pond 1 Wells and Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 8/8/2014 | 11/11/2014 | 3/16/2015 | 7/2/2015 | 9/24/2015 [ 10/19/2015 | 12/7/2015 | 3/10/2016 | 6/24/2016 | 9/8/2016 | 11/15/2016 | 3/21/2017 | 4/20/2017 | 5/18/2017 | 6/15/2017 | 7/13/2017
Existing Wells and Piezometers
A-2R Piezometer 1546.9 1546.74 1547.88 | 1546.46 | 1545.89 1545.39 1545.96 | 1546.06 1545.2 1544.91 1543.79 1545.8 1545.63 | 1546.44 | 1546.36 | 1545.68
A-3 Piezometer 1519.09 1519.07 1519.83 | 1518.95 | 1518.69 1518.47 1518.49 1518.72 1518.49 | 1518.02 1518.15 1518.63 1518.49 1518.81 1518.84 1518.40
P-0901S Piezometer 1527.64 1527.74 1528.15 1527.6 1527.45 1526.98 1526.86 1526.79 1526.08 | 1526.58 1526.14 1527.25 1527.39 1527.60 1527.59 1527.54
P-0902 Piezometer 1509.82 1509.79 1509.82 | 1509.81 | 1509.75 1509.64 1509.73 | 1510.04 | 1509.77 | 1509.61 1509.3 1510.18 1510.06 | 1510.45 [ 1509.96 | 1509.54
P-0904 Piezometer 1546.93 1546.66 1546.93 | 1546.64 | 1546.63 1545.53 1546.14 1545.39 1544.73 | 1544.33 1542.77 1545.62 1545.76 1546.38 1545.93 1544.98
P-0906 Piezometer 1509.44 1509.37 1509.73 | 1509.41 | 1509.23 1508.76 1509.17 | 1508.72 | 1508.77 | 1508.42 1508.65 1508.73 1508.83 | 1509.03 [ 1509.89 | 1508.69
P-0908S Piezometer 1547.24 1547.17 1548.23 1546.7 1546.12 1545.78 1546.21 1546.32 1545.41 | 1545.11 1543.86 1546.06 1545.95 1546.74 1546.77 1545.92
P-0909 Piezometer 1511.79 1511.68 1512.39 | 1511.89 | 1511.43 1511.2 1512.06 1511.73 1512.04 | 1511.29 1510.92 1511.96 1512.13 1512.25 1510.31 1511.78
MW-0913S Monitoring Well 1507.18 1507.45 1506.73 1507.4 1506.18 1505.76 1507.07 | 1506.56 | 1507.14 | 1507.13 1506.63 1507.23 1507.32 | 1507.30 [ 1508.30 | 1507.32
MW-0914 Monitoring Well 1529.34 1529.22 1529.26 | 1529.39 | 1529.04 1528.5 1528.76 | 1528.17 | 1529.31 | 1529.36 1528.34 1530.34 1530.05 | 1530.84 [ 1530.59 | 1529.29
P-5R Piezometer - -- -- - - - -- 1508.42 1510.92 | 1511.22 1510.47 1511.42 1511.46 1511.73 1511.48 1510.77
P-6R Piezometer - - - - - - - 1507.7 1508.53 [ 1508.17 1507.89 1508.79 1508.99 | 1509.14 [ 1508.88 | 1509.65
P-5 - 1509.29 1509.08 1508.43 1509.45 | 1508.95 1508.66 1509.17 - -- - -- -- - - -- -
P-6 - 1508.09 1507.89 1508.14 | 1508.46 | 1507.82 1507.81 1508.23 - -- - -- -- - - -- -
Ponds and Drains
Pond 1A Pond 1566.6 1567.12 1566.6 1565.88 - - - - - - - - - - - -
Pond 1B Pond 1557 1556.35 1557 - - - - - 1554 1553 1551.13 1544.92 - 1555.3 1554.8 1554.8
Toe Drain Drain 244.39 338.663 432.38 308.3 413.58 - 300.78 258.49 250.78 281.99 93.99 - - 62.79 - -
Historical Wells and Piezometers
A-1 Piezometer - - - - - - - - - - - - - - - -
A-5 Piezometer 1544.45 1544.33 1545.55 | 1544.05 | 1543.84 1543.1 1543.35 | 1543.22 | 1542.77 | 1542.63 - 1542.43 1543.05 | 1543.46 [ 1543.65 | 1543.20
A-6 Piezometer 1553.68 1552.22 1553.66 | 1551.79 | 1551.58 1550.03 1550.83 | 1549.75 | 1548.83 | 1548.36 - 1550.84 1551.14 | 1552.29 [ 1551.19 | 1549.61
A-TR Piezometer 1532.93 1532.38 1533.18 | 1532.36 | 1531.96 1531.49 1531.86 | 1531.54 | 1531.19 | 1531.12 - 1532.1 1532.05 | 1532.59 [ 1532.29 | 1531.69
B-1 Piezometer - - - - - - - - - - - - - - - -
B-2R Piezometer 1549.7 1549.7 1551.01 | 1548.96 | 1548.06 1547.56 1548.04 | 1548.23 | 1547.06 | 1546.56 - 1547.79 1547.69 | 1548.74 | 1548.71 | 1547.57
B-3R Piezometer 1542.68 1542.58 1543.27 1542.2 1541.94 1541.51 1541.75 | 1541.67 | 1541.21 | 1541.03 - 1541.85 1541.62 | 1542.23 | 1542.17 | 1541.55
B-4R Piezometer 1541.55 1541.22 1541.59 | 1541.14 | 1541.14 1540.48 1540.94 | 1540.78 | 1540.51 1540.4 - 1541.88 1540.85 | 1540.96 [ 1540.92 | 1530.64
B-5R Piezometer 1536.43 1536.53 1536.56 | 1536.63 | 1536.74 1536.63 1536.57 1536.7 1536.57 | 1536.54 - 1536.74 1536.75 | 1535.81 [ 1536.78 | 1536.83
B-6 Piezometer 1518.91 1518.72 1518.86 | 1518.95 | 1518.76 1518.16 1518.64 | 1517.94 | 1519.83 | 1520.01 - 1520.58 1520.50 | 1520.80 [ 1520.45 | 1518.77
P-1R Piezometer - - - - - - - - - - - - - - - -
P-2 - 1515.44 1515.52 1516.25 | 1515.64 | 1515.19 1514.74 1514.83 1514.8 1514.3 1514.4 - - - - - -
P-2R Piezometer - - - - - - - - - - - 1514.19 1514.18 | 1514.64 - -
P-3 - 1508.89 1508.9 1508.31 | 1508.48 1508.7 1508.37 1508.16 | 1507.46 | 1507.63 | 1508.27 - - - - - -
P-3R Piezometer - - - - - - - - - - - 1507.28 1507.10 | 1507.83 [ 1508.23 | 1507.16
P-4 - 1505.21 1505.24 1505.54 | 1505.39 | 1505.99 1505.08 1505.41 | 1505.12 | 1505.27 | 1504.99 - - - - - -
P-4R Piezometer - - - - - - - - - - - 1505.48 1505.51 | 1505.58 | 1507.18 | 1505.12
P-7 Piezometer 1497.38 1497.45 1498.72 | 1497.51 | 1496.88 1496.79 1498.09 [ 1497.63 | 1497.06 | 1496.43 - 1497.31 1498.27 | 1499.02 - -
P-8 Piezometer 1494.71 1494.47 1495.41 | 1494.38 | 1495.72 1493.35 1495.09 | 1494.33 | 1494.59 | 1493.39 - 1494.44 1495.55 | 1495.59 - -
P-0901D Piezometer 1526.6 1526.27 1526.96 | 1526.25 1526.3 1525.52 1525.57 | 1524.99 | 1526.58 | 1526.23 - 1526.97 1526.51 | 1526.61 [ 1526.34 | 1524.97
P-0908D Piezometer 1504.89 1504.75 1505.94 | 1504.61 | 1503.83 1503.6 1505.25 [ 1504.51 | 1504.31 | 1503.35 - 1504.65 1505.35 | 1505.61 [ 1502.62 | 1502.37
MW-0910 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0911 Monitoring Well 1562.53 1563.23 1564.67 | 1562.46 | 1561.99 1561.99 1562.13 | 1563.46 | 1562.83 | 1561.59 - 1564.04 1564.92 | 1564.69 [ 1563.89 | 1561.68
MW-0912 Monitoring Well 1548.09 1547.76 1548.25 1547.27 | 1547.23 1546.42 1546.95 1546.33 1545.88 | 1545.55 - 1546.56 1546.84 1547.14 1546.83 1548.71
MW-0913D Monitoring Well 1507.68 1506.96 1507.58 | 1507.83 | 1507.19 1504.36 1506.24 | 1505.43 | 1506.48 | 1506.68 - 1506.68 1506.78 | 1506.89 [ 1507.60 | 1507.00
MW-0915 Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 A Monitoring Well -- -- -- -- -- -- - -- -- -- -- -- -- -- -- --
Notes:
-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)
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Table C2

Water Level Elevation Summary, Pond 1 Wells and Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Piezometer Well
or Well ID Type 8/10/2017 | 9/7/2017 | 10/5/2017 | 11/7/2017 | 11/30/2017 | 1/25/2018 | 2/22/2018 | 3/22/2018 | 4/19/2018 | 5/17/2018 | 6/14/2018 | 7/12/2018 | 8/9/2018 | 9/6/2018 | 10/4/2018 | 11/1/2018
Existing Wells and Piezometers
A-2R Piezometer 1545.89 - - - - - - - - - 1541.75 | 1544.30 | 1544.15 | 1543.60 [ 1543.20 | 1543.89
A-3 Piezometer 1518.62 1518.77 1518.01 1517.83 - 1517.44 1518.69 1518.54 1518.29 1518.35 1518.14 1517.80 1517.92 1517.62 1517.88 1517.80
P-0901S Piezometer 1528.35 1526.92 - -- -- - - - - - 1530.25 1531.30 1531.28 1531.27 1531.27 1531.27
P-0902 Piezometer 1510.08 | 1510.01 | 1510.21 | 1507.68 1508.50 1508.67 | 1509.08 | 1510.67 | 1510.31 | 1509.97 | 1509.85 | 1509.97 | 1510.50 [ 1508.74 | 1509.20 | 1509.26
P-0904 Piezometer 1544.33 1544.00 1542.30 1541.70 1541.01 1540.65 1541.82 1541.74 1541.98 1542.05 1541.43 1540.84 1540.93 1540.30 1540.91 1540.73
P-0906 Piezometer 1509.06 | 1508.77 | 1508.12 | 1508.16 1507.69 1507.47 | 1509.02 | 1507.78 | 1508.24 | 1508.37 | 1508.20 | 1507.79 | 1508.19 [ 1507.76 | 1508.01 | 1508.01
P-0908S Piezometer 1546.15 - -- - -- - - -- - - 1544.83 1544.39 1544.30 1543.87 1544.11 1543.99
P-0909 Piezometer 1512.61 1512.66 1513.92 1513.81 1513.34 1513.35 1513.68 1513.84 1513.59 1513.71 1513.84 1513.43 1513.52 1513.03 1513.41 1513.17
MW-0913S Monitoring Well 1507.64 | 1506.67 | 1506.43 | 1510.85 1506.61 1506.31 | 1508.18 | 1507.11 | 1506.92 | 1507.16 | 1506.94 | 1506.67 | 1507.02 [ 1506.72 | 1506.98 | 1506.97
MW-0914 Monitoring Well 1529.87 1530.14 1528.72 1527.54 1526.61 1527.63 1527.33 1530.74 1528.02 1527.48 1524.63 1527.05 1526.65 1527.05 1527.07
P-5R Piezometer 1511.36 1510.96 1509.86 1509.27 1509.01 1509.32 1510.46 1510.12 1510.43 1510.47 1510.33 1509.47 1510.16 1509.67 1510.15 1510.13
P-6R Piezometer 1510.16 - 1508.65 | 1508.49 1508.08 1508.16 | 1509.14 | 1509.01 | 1509.43 | 1509.23 | 1509.11 | 1508.33 | 1508.92 [ 1508.13 | 1509.02 | 1508.64
P-5 - - - -- - -- - - -- - - - -- - - - --
P-6 - - - -- - -- - - -- - - - -- - - - --
Ponds and Drains
Pond 1A Pond -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pond 1B Pond 1554.8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Toe Drain Drain - - - 125 - - - - - - - - - - - -
Historical Wells and Piezometers
A-1 Piezometer - - - - - - - - - - - - - - - -
A-5 Piezometer - - - - - - - - - - - - - - - -
A-6 Piezometer - - - - - - - - - - - - - - - -
A-TR Piezometer - - - - - - - - - - - - - - - -
B-1 Piezometer - - - - - - - - - - - - - - - -
B-2R Piezometer - - - - - - - - - - - - - - - -
B-3R Piezometer - - - - - - - - - - - - - - - -
B-4R Piezometer - - - - - - - - - - - - - - - -
B-5R Piezometer - - - - - - - - - - - - - - - -
B-6 Piezometer - - - - - - - - - - - - - - - -
P-1R Piezometer - - - - - - - - - - - - - - - -
P-2R Piezometer - - - - - - - - - - - - - - - -
P-3R Piezometer 1507.40 - - - - - - - - - - - - - - -
P-4R Piezometer 1504.68 - - - - - - - - - - - - - - -
P-7 Piezometer - - - - - - - - - - - - - - - -
P-8 Piezometer - - - - - - - - - - - - - - - -
P-0901D Piezometer - - - - - - - - - - - - - - - -
P-0908D Piezometer - - - - - - - - - - - - - - - -
MW-0910 Monitoring Well - - - - - - - - - - - - - - - -
MW-0911 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0912 Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-0913D Monitoring Well 1507.16 - - - - - - - - - - - - - - -
MW-0915 Monitoring Well - - - - - - - - - - - - - - - -
MW-0915 A Monitoring Well -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Notes:

-- = not applicable

or not available

All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)

Wood Project No. 7362172422
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Piezometer Well
or Well ID Type 11/29/2018 | 12/27/2018
Existing Wells and Piezometers
A-2R Piezometer 1544.48 1545.14
A-3 Piezometer 1518.02 1516.23
P-0901S Piezometer 1531.26 1531.26
P-0902 Piezometer 1509.61 1510.11
P-0904 Piezometer 1541.33 1541.83
P-0906 Piezometer 1508.24 1508.65
P-0908S Piezometer 1544.54 1545.35
P-0909 Piezometer 1513.10 1513.34
MW-0913S Monitoring Well 1507.06 1507.29
MW-0914 Monitoring Well 1527.30 1527.60
P-5R Piezometer 1510.03 1510.45
P-6R Piezometer 1508.64 1507.79
P-5 - - -
P-6 - - -
Ponds and Drains
Pond 1A Pond -- --
Pond 1B Pond -- --
Toe Drain Drain - -

Historical Wells and Piezometers

A-1 Piezometer - -
A-5 Piezometer - -
A-6 Piezometer - -
A-TR Piezometer - -
B-1 Piezometer - -
B-2R Piezometer - -
B-3R Piezometer - -
B-4R Piezometer - -
B-5R Piezometer - -
B-6 Piezometer - -
P-1 - - -
P-1R Piezometer - -
P-2 - - -
P-2R Piezometer - -
P-3 - - -
P-3R Piezometer - -
P-4 - - -
P-4R Piezometer - -
P-7 Piezometer - -
P-8 Piezometer - -
P-0901D Piezometer - -
P-0908D Piezometer - -
MW-0910 Monitoring Well -- --
MW-0911 Monitoring Well -- -
MW-0912 Monitoring Well - -
MW-0913D Monitoring Well -- --
MW-0915 Monitoring Well -- --
MW-0915 A Monitoring Well -- -
Notes:

-- = not applicable or not available
All elevations provided by AEP and
relative to the North American
Vertical Datum of 1988 (NAVD88)

Wood Project No. 7362172422
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Appendix C3
Vibrating Wire Piezometers
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Groundwater Hydrographs, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia
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Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers

Table C3

AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
8/29/2017 1543.35 1536.67 1490.26 -- - - - -
8/30/2017 1543.05 1536.26 1490.09 -- - - -- -
8/31/2017 1542.16 1535.27 1489.80 -- - -- -- -
9/1/2017 1541.14 1534.33 1489.56 -- -- - - --
9/2/2017 1539.80 1533.47 1489.39 -- - - - -
9/3/2017 1538.72 1532.77 1489.18 -- - - - -
9/4/2017 1537.33 1532.05 1489.00 -- - -- -- -
9/5/2017 1535.93 1531.39 1488.82 -- -- - - -
9/6/2017 1534.53 1530.76 1488.67 -- -- - - -
9/7/2017 1533.17 1530.19 1488.52 -- -- - - -
9/8/2017 1531.81 1529.69 1488.39 -- - -- -- -
9/9/2017 1528.75 1529.33 1488.26 -- -- - - -
9/10/2017 1526.52 1528.96 1488.13 -- - - - -
9/11/2017 1524.88 1528.59 1488.03 -- - - - -
9/12/2017 1522.68 1528.17 1487.92 -- - -- -- -
9/13/2017 1520.72 1527.77 1487.84 -- -- - - -
9/14/2017 1518.97 1527.40 1487.77 -- -- - - -
9/15/2017 1517.45 1527.05 1487.70 -- - - - -
9/16/2017 1515.56 1526.71 1487.64 -- - -- -- -
9/17/2017 1514.36 1526.38 1487.59 -- -- - - -
9/18/2017 1513.30 1526.06 1487.53 -- -- - - -
9/19/2017 1512.28 1525.82 1487.48 -- - - - -
9/20/2017 1511.33 1525.57 1487.43 -- -- -- -- -
9/21/2017 1510.48 1525.37 1487.39 -- - -- -- -
9/22/2017 1509.65 1525.17 1487.34 -- -- - - -
9/23/2017 1508.88 1524.90 1487.30 -- - - - -
9/24/2017 1508.20 1524.78 1487.26 -- - -- -- -
9/25/2017 1507.61 1524.61 1487.22 -- - -- -- -
9/26/2017 1507.02 1524 .41 1487.18 -- -- - - -
9/27/2017 1506.45 1524.22 1487.15 -- - - - -
9/28/2017 1505.93 1523.99 1487.11 -- - -- -- -
9/29/2017 1505.48 1523.74 1487.09 -- - -- -- -
9/30/2017 1505.08 1523.51 1487.05 -- -- - - -
10/1/2017 1504.76 1523.29 1487.02 -- -- - - -
10/2/2017 1504.48 1523.07 1487.00 -- - -- -- -
10/3/2017 1504.26 1522.88 1486.97 -- -- -- -- -
10/4/2017 1504.07 1522.66 1486.94 -- -- - - -
10/5/2017 1503.88 1522.46 1486.92 -- -- - - -
10/6/2017 1503.69 1522.37 1486.89 -- - -- -- -
10/7/2017 1503.51 1522.16 1486.87 -- -- -- -- -
10/8/2017 1503.33 1521.95 1486.85 -- -- - - -
10/9/2017 1503.15 1521.80 1486.83 -- - - -- -
10/10/2017 1502.99 1521.68 1486.81 -- -- - - -
10/11/2017 1502.83 1521.58 1486.79 -- - -- -- -
10/12/2017 1502.68 1521.47 1486.78 -- -- - - -
10/13/2017 1502.58 1521.39 1486.77 -- -- - - -
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Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers

Table C3

AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
10/14/2017 1502.48 1521.30 1486.76 -- -- -- -- --
10/15/2017 1502.38 1521.18 1486.75 -- - - -- --
10/16/2017 1502.30 1521.05 1486.74 -- - -- -- --
10/17/2017 1502.22 1520.92 1486.71 -- - - - --
10/18/2017 1502.15 1520.79 1486.70 -- -- -- -- --
10/10/2017 - - -- 1546.91 1548.40 1548.12 -- --
10/10/2017 -- -- -- - - -- 1545.34 1544.33
10/18/2017 -- -- -- 1546.57 1548.02 1547.67 -- --
10/18/2017 -- -- -- 1546.57 1548.02 1547.67 -- --
10/18/2017 - - -- 1546.57 1548.02 1547.67 -- --
10/18/2017 -- -- -- - - -- 1544.85 1543.69
10/18/2017 -- -- -- -- -- -- 1544.85 1543.69
10/18/2017 -- -- -- -- -- -- 1544.85 1543.69
10/19/2017 1502.10 1520.67 1486.69 1546.53 1547.96 1547.59 1544.81 1543.62
10/20/2017 1502.07 1520.53 1486.68 1546.47 1547.87 1547.50 1544.72 1543.53
10/21/2017 1502.05 1519.95 1486.67 1546.40 1547.79 1547.40 1544.66 1543.45
10/22/2017 1502.04 1519.69 1486.66 1546.29 1547.68 1547.27 1544.61 1543.32
10/23/2017 1502.04 1519.46 1486.66 1545.82 1547.23 1546.79 1544.12 1542.86
10/24/2017 1502.04 1519.30 1486.65 1546.53 1548.62 1549.82 1544.72 1544.33
10/25/2017 1502.05 1518.99 1486.64 1546.73 1548.96 1550.19 1544.89 1544.33
10/26/2017 1502.05 1518.72 1486.63 1546.62 1548.57 1549.30 1544.81 1543.84
10/27/2017 1502.07 1518.46 1486.62 1546.51 1548.30 1548.77 1544.72 1543.57
10/28/2017 1502.08 1518.60 1486.60 1546.19 1547.89 1548.18 1544 .41 1543.18
10/29/2017 1502.10 1518.31 1486.59 1546.57 1548.67 1550.00 1544.76 1544.17
10/30/2017 1502.11 1518.00 1486.57 1546.96 1549.19 1550.61 1545.12 1544.56
10/31/2017 1502.14 1517.75 1486.54 1547.11 1549.18 1550.30 1545.28 1544.42
11/1/2017 1502.17 1517.52 1486.53 1546.91 1548.77 1549.50 - -
11/2/2017 1502.21 1517.30 1486.51 1546.79 1548.52 1549.03 - -
11/3/2017 1502.25 1517.09 1486.50 1546.67 1548.30 1548.67 - --
11/4/2017 1502.29 1516.91 1486.48 1546.54 1548.10 1548.35 -- --
11/5/2017 1502.32 1516.90 1486.47 1546.43 1547.92 1548.09 - -
11/6/2017 1502.37 1516.69 1486.46 1546.39 1547.75 1547.87 - -
11/7/2017 1502.46 1516.47 1486.45 1546.38 1547.98 1548.47 - -
11/8/2017 1502.49 1516.29 1486.43 1546.61 1548.22 1548.77 -- -
11/9/2017 1502.53 1516.16 1486.42 1546.55 1548.10 1548.56 - -
11/10/2017 1502.57 1516.04 1486.41 1546.73 1548.19 1548.56 - -
11/11/2017 1502.62 1515.92 1486.39 1546.75 1548.15 1548.44 - -
11/12/2017 1502.68 1515.80 1486.38 1546.66 1547.99 1548.20 -- --
11/13/2017 1502.75 1515.66 1486.38 1546.68 1547.93 1548.07 - -
11/14/2017 1502.82 1515.53 1486.37 1546.53 1547.77 1547.85 1544.65 1542.98
11/15/2017 1502.89 1515.38 1486.37 1546.26 1547.46 1547.49 1544.37 1542.70
11/16/2017 1502.97 1514.70 1486.36 1546.21 1547.36 1547.35 1544.32 1542.61
11/17/2017 1503.05 1514.42 1486.36 1546.26 1547.38 1547.34 1544.36 1542.62
11/18/2017 1503.12 1514.28 1486.35 1545.84 1546.93 1546.83 1543.91 1542.21
11/19/2017 1503.23 1514.21 1486.35 1546.05 1547.10 1547.03 1544.13 1542.39
11/20/2017 1503.36 1514.16 1486.34 1546.35 1547.47 1547.49 1544 .41 1542.62
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Table C3
Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
11/21/2017 1503.48 1514.06 1486.34 1546.21 1547.32 1547.38 1544.23 1542.49
11/22/2017 1503.60 1513.95 1486.34 1546.30 1547.39 1547.46 1544.32 1542.55
11/23/2017 1503.71 1513.84 1486.34 1546.23 1547.30 1547.35 1544.23 1542.47
11/24/2017 1503.83 1513.72 1486.34 1546.11 1547.13 1547.17 154411 1542.34
11/25/2017 1503.94 1513.60 1486.33 1545.99 1546.97 1546.98 1543.98 1542.21
11/26/2017 1504.06 1513.68 1486.33 1546.27 1547.18 1547.17 1544.25 1542.41
11/27/2017 1504.18 1513.58 1486.32 1546.31 1547.19 1547.17 1544.27 1542.41
11/28/2017 1504.30 1513.47 1486.33 1546.34 1547.23 1547.25 1544.31 1542.42
11/29/2017 1504.43 1513.37 1486.33 1546.39 1547.24 1547.35 1544.32 1542.42
11/30/2017 1504.55 1513.37 1486.34 1546.22 1547.06 1547.10 1544.14 1542.26

12/1/2017 1504.68 1513.23 1486.34 1546.35 1547.08 1547.03 1544.19 1542.26
12/2/2017 1504.83 1513.12 1486.34 1546.25 1546.98 1546.87 1544.11 1542.17
12/3/2017 1505.06 1514.07 1486.35 1546.42 1546.98 1546.85 1544.15 1542.19
12/4/2017 1505.24 1514.87 1486.34 1546.24 1546.93 1546.78 1544.13 1542.16
12/5/2017 1505.43 1514.90 1486.35 1546.11 1546.72 1546.54 1543.94 1541.97
12/6/2017 1505.60 1514.69 1486.36 1546.16 1546.80 1546.64 1544.03 1542.06
12/7/2017 1505.76 1514.48 1486.36 1546.10 1546.76 1546.66 1543.97 1542.01
12/8/2017 1505.92 1514.28 1486.37 1546.07 1546.72 1546.67 1543.92 1541.97
12/9/2017 1506.08 1513.53 1486.38 1545.83 1546.48 1546.44 1543.67 1541.77
12/10/2017 1506.25 1513.48 1486.38 1546.15 1546.76 1546.74 1543.99 1542.03
12/11/2017 1506.42 1513.41 1486.39 1546.05 1546.65 1546.62 1543.89 1541.95
12/12/2017 1506.61 1513.32 1486.40 1545.76 1546.33 1546.27 1543.57 1541.65
12/13/2017 1506.85 1513.29 1486.41 1545.84 1546.39 1546.34 1543.67 1541.70
12/14/2017 1506.97 1513.18 1486.42 1545.79 1546.33 1546.24 1543.64 1541.65
12/15/2017 1507.12 1513.04 1486.43 1545.95 1546.44 1546.33 1543.74 1541.72
12/16/2017 1507.29 1512.89 1486.43 1546.16 1546.62 1546.50 1543.95 1541.89
12/17/2017 1507.45 1512.76 1486.44 1546.23 1546.61 1546.45 1543.94 1541.88
12/18/2017 1507.61 1512.65 1486.45 1546.09 1546.47 1546.31 1543.83 1541.77
12/19/2017 1507.78 1512.50 1486.47 1546.09 1546.48 1546.48 1543.81 1541.75
12/20/2017 1507.95 1512.34 1486.48 1545.97 1546.34 1546.34 1543.65 1541.67
12/21/2017 1508.12 1512.22 1486.50 1546.14 1546.39 1546.34 1543.76 1541.79
12/22/2017 1508.29 1512.09 1486.50 1545.94 1546.39 1546.29 1543.77 1541.82
12/23/2017 1508.50 1511.97 1486.51 1545.69 1546.04 1545.89 1543.42 1541.48
12/24/2017 1508.84 1511.85 1486.53 1545.82 1546.40 1546.43 1543.68 1541.77
12/25/2017 1509.16 1511.67 1486.54 1546.33 1547.02 1547.42 1544.19 1542.48
12/26/2017 1509.50 1511.56 1486.56 1546.60 1547.29 1547.74 1544.43 1542.73
12/27/2017 1509.82 1511.45 1486.56 1546.61 1547.28 1547.70 1544.42 1542.66
12/28/2017 1510.15 1511.35 1486.58 1546.58 1547.20 1547.58 1544.37 1542.56
12/29/2017 1510.46 1511.24 1486.59 1546.43 1547.02 1547.35 1544.19 1542.39
12/30/2017 1510.79 1511.13 1486.61 1546.14 1546.71 1547.01 1543.91 1542.10
12/31/2017 1511.12 1511.04 1486.62 1546.29 1546.82 1547.08 1544.06 1542.19
1/1/2018 1511.45 1510.95 1486.64 1546.56 1547.02 1547.26 1544.31 1542.39
1/2/2018 1511.79 1510.89 1486.65 1546.55 1547.00 1547.19 1544.31 1542.38
1/3/2018 1512.11 1510.80 1486.66 1546.11 1546.52 1546.65 1543.84 1542.00
1/4/2018 1512.44 1510.73 1486.68 1545.95 1546.33 1546.42 1543.70 1541.98
1/5/2018 1512.77 1510.58 1486.69 1546.18 1546.54 1546.66 1543.96 1542.31
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Table C3
Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
1/6/2018 1513.09 1510.50 1486.71 1546.61 1546.70 1546.77 1544.13 1542.38
1/7/2018 1513.42 1510.44 1486.73 1546.39 1546.61 1546.62 1544.05 1542.25
1/8/2018 1513.74 1510.38 1486.74 1546.10 1546.29 1546.27 1543.76 1541.93
1/9/2018 1514.05 1510.33 1486.76 1546.04 1546.33 1546.29 1543.83 1541.96

1/10/2018 1514.36 1510.29 1486.78 1546.12 1546.27 1546.21 1543.77 1541.91
1/11/2018 1514.68 1510.86 1486.80 1545.99 1546.11 1546.03 1543.62 1541.74
1/12/2018 1514.98 1510.88 1486.83 1545.43 1545.71 1545.66 1543.17 1541.39
1/13/2018 1515.27 1510.81 1486.84 1546.53 1547.41 1548.86 1544.39 1543.05
1/14/2018 1515.63 1509.72 1486.86 1547.36 1548.66 1550.75 1545.03 1543.76
1/15/2018 1515.98 1509.68 1486.88 1547.22 1548.41 1550.13 1544.89 1543.64
1/16/2018 1516.34 1509.66 1486.89 1547.10 1548.00 1549.17 1544.74 1543.30
1/17/2018 1516.71 1509.63 1486.91 1547.07 1547.82 1548.72 1544.75 1543.21
1/18/2018 1517.07 1509.62 1486.93 1546.99 1547.67 1548.44 1544.68 1543.10
1/19/2018 1517.45 1509.61 1486.95 1546.74 1547.40 1548.07 1544.45 1542.86
1/20/2018 1517.86 1509.56 1486.96 1546.27 1547.27 1547.86 1544.37 1542.67
1/21/2018 1518.26 1509.53 1486.98 1546.42 1547.16 1547.71 1544.30 1542.56
1/22/2018 1518.65 1509.50 1487.01 1546.11 1546.92 1547.39 1544.06 1542.30
1/23/2018 1519.00 1509.46 1487.03 1545.74 1546.73 1547.16 1543.89 1542.11
1/24/2018 1519.39 1509.45 1487.05 1545.93 1546.98 1547.40 1544.20 1542.38
1/25/2018 1519.79 1509.43 1487.07 1546.39 1547.24 1547.63 1544.57 1542.61
1/26/2018 1520.19 1509.44 1487.09 1546.44 1547.28 1547.61 1544.73 1542.64
1/27/2018 1520.58 1509.42 1487.11 1546.13 1547.06 1547.38 1544.36 1542.54
1/28/2018 1520.97 1509.44 1487.14 1545.99 1546.80 1547.09 1544.12 1542.31
1/29/2018 1521.36 1509.45 1487.15 1545.90 1546.86 1547.35 1544.10 1542.47
1/30/2018 1521.75 1509.56 1487.17 1546.33 1547.50 1548.44 1544.55 1543.07
1/31/2018 1522.17 1509.60 1487.20 1546.22 1547.41 1548.27 1544.47 1543.13

2/1/2018 1522.55 1509.42 1487.22 1546.06 1547.20 1547.95 1544.31 1542.99

2/2/2018 1522.96 1509.43 1487.24 1546.50 1547.65 1548.66 1544.74 1543.39

2/3/2018 1523.40 1509.44 1487.26 1546.73 1548.21 1549.77 1544.92 1543.64

2/4/2018 1523.77 1509.47 1487.27 1546.29 1547.84 1549.38 1544.47 1543.27

2/5/2018 1524.11 1509.61 1487.31 1547.00 1548.91 1551.29 1545.13 1543.89

2/6/2018 1524.48 1510.31 1487.32 1547.16 1549.01 1551.16 1545.27 1543.99

2/7/2018 1524.83 1510.07 1487.34 1546.87 1548.66 1550.65 1544.97 1543.73

2/8/2018 1525.17 1509.98 1487.37 1547.66 1549.84 1552.56 1545.71 1544.44

2/9/2018 1525.52 1509.99 1487.39 1547.52 1549.54 1551.78 1545.56 1544.27
2/10/2018 1525.85 1510.14 1487.41 1547.25 1549.14 1551.12 1545.30 1543.97
2/11/2018 1526.15 1510.13 1487.43 1547.63 1550.05 1552.95 1545.61 1544.40
2/12/2018 1526.42 1510.12 1487.46 1548.15 1550.37 1552.91 1546.04 1544.62
2/13/2018 1526.88 1510.20 1487.48 1548.20 1550.25 1552.41 1546.10 1544.58
2/14/2018 1524.07 1510.23 1487.51 1547.99 1549.90 1551.78 1545.90 1544.36
2/15/2018 1521.57 1510.25 1487.53 1547.82 1549.89 1552.02 1545.69 1544.18
2/16/2018 1520.71 1510.14 1487.56 1547.64 1549.60 1551.53 1545.49 1543.95
2/17/2018 1520.50 1510.18 1487.58 1547.93 1550.04 1552.33 1545.74 1544.18
2/18/2018 1520.45 1508.51 1487.61 1548.46 1550.66 1553.18 1546.21 1544.60
2/19/2018 1520.60 1507.36 1487.63 1548.37 1550.42 1552.57 1546.10 1544.42
2/20/2018 1520.83 1506.99 1487.66 1548.29 1550.17 1552.03 1546.06 1544.32
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Table C3
Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
2/21/2018 1521.09 1506.61 1487.68 1548.25 1550.04 1551.82 1546.02 1544.19
2/22/2018 1521.31 1506.81 1487.71 1548.26 1550.12 1551.96 1546.08 1544.25
2/23/2018 1521.67 1506.89 1487.73 1548.21 1549.92 1551.55 1545.99 1544.15
2/24/2018 1522.03 1506.98 1487.76 1547.87 1549.52 1551.00 1545.65 1543.77
2/25/2018 1522.40 1506.94 1487.79 1547.74 1549.37 1550.85 1545.55 1543.65
2/26/2018 1522.86 1506.97 1487.82 1548.12 1550.02 1552.11 1545.88 1543.99
2/27/2018 1523.37 1507.02 1487.85 1548.32 1550.29 1552.44 1546.07 1544.19
2/28/2018 1523.91 1507.07 1487.87 1548.01 1549.96 1552.00 1545.74 1543.86

3/1/2018 1524.47 1507.13 1487.90 1547.66 1549.57 1551.49 1545.40 1543.54
3/2/2018 1524.94 1507.20 1487.93 1548.39 1550.56 1553.13 1546.08 1544.20
3/3/2018 1525.39 1507.24 1487.96 1548.51 - - 1546.20 1544.28
3/4/2018 1525.54 1507.29 1487.98 1548.42 1550.35 1552.37 1546.11 1544.19
3/5/2018 1524.02 1507.28 1488.01 1548.11 1550.00 1551.84 1545.94 1543.95
3/6/2018 1523.97 1507.30 1488.03 1547.75 1549.51 1551.13 1545.50 1543.51
3/7/2018 1524.17 1507.07 1488.06 1547.83 1549.45 1550.95 1545.68 1543.83
3/8/2018 1524.47 1507.06 1488.09 1547.87 1549.41 1550.81 1545.94 1543.98
3/9/2018 1525.57 1507.06 1488.13 1547.96 1549.48 1550.81 1545.79 1543.99
3/10/2018 1526.63 1507.10 1488.15 1547.73 1549.24 1550.65 1545.68 1543.82
3/11/2018 1527.40 1507.12 1488.18 1547.62 1549.05 1550.19 1545.50 1543.73
3/12/2018 1528.02 1507.14 1488.21 1547.45 1548.89 1550.04 1545.33 1543.44
3/13/2018 1528.55 1507.24 1488.25 1547.58 1548.95 1550.02 1545.46 1543.59
3/14/2018 1529.00 1507.30 1488.28 1547.55 1548.90 1549.94 1545.43 1543.57
3/15/2018 1528.84 1507.32 1488.31 1547.29 1548.63 1549.63 1545.19 1543.35
3/16/2018 1528.92 1507.33 1488.34 1547.42 1548.72 1549.70 1545.33 1543.46
3/17/2018 1529.35 1507.32 1488.37 1547.21 1548.50 1549.41 1545.12 1543.28
3/18/2018 1529.49 1507.27 1488.40 1547.29 1548.55 1549.49 1545.21 1543.32
3/19/2018 1528.21 1507.28 1488.43 1547.09 1548.31 1549.25 1544.93 1543.09
3/20/2018 1528.89 1507.30 1488.47 1546.81 1548.26 1549.55 1544.70 1542.85
3/21/2018 1529.98 1507.27 1488.51 1547.60 1549.79 1552.56 1545.39 1543.65
3/22/2018 1530.81 1507.30 1488.53 1548.21 1550.37 1552.95 1545.95 1544.11
3/23/2018 1531.94 1507.27 1488.57 1548.22 1550.22 1552.42 1545.96 1544.07
3/24/2018 1533.17 1507.33 1488.61 1548.08 1549.97 1551.93 1545.82 1543.92
3/25/2018 1533.86 1507.34 1488.64 1548.51 1550.81 1553.55 1546.25 1544.55
3/26/2018 1535.03 1507.38 1488.68 1548.81 1551.07 1553.61 1546.49 1544.60
3/27/2018 1537.73 1507.40 1488.71 1548.64 1550.75 1552.84 1546.32 1544.39
3/28/2018 1538.44 1507.37 1488.75 1548.49 1550.29 1552.15 1546.05 1544.09
3/29/2018 1539.11 1507.33 1488.79 1548.11 1549.97 1551.67 1545.83 1543.88
3/30/2018 1539.78 1507.32 1488.83 1548.19 1549.91 1551.45 1545.92 1543.90
3/31/2018 1540.57 1507.34 1488.87 1548.41 1550.23 1551.98 1546.16 1544.11
4/1/2018 1540.98 1507.36 1488.91 1548.29 1550.11 1551.86 1546.02 1543.99
4/2/2018 1541.42 1507.34 1488.94 1548.15 1549.91 1551.50 1545.89 1543.85
4/3/2018 1541.93 1507.36 1488.98 1547.96 1549.64 1551.07 1545.71 1543.64
4/4/2018 1542.18 1507.35 1489.02 1547.96 1549.61 1551.05 1545.74 1543.65
4/5/2018 1542.87 1507.47 1489.07 1548.34 1550.17 1551.98 1546.11 1544.06
4/6/2018 1543.04 1507.48 1489.10 1548.12 1549.97 1551.73 1545.87 1543.85
4/7/2018 1542.87 1507.51 1489.15 1548.01 1549.76 1551.38 1545.75 1543.72
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Table C3
Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)
Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
4/8/2018 1543.61 1507.55 1489.19 1548.03 1549.72 1551.22 1545.81 1543.73
4/9/2018 1544.10 1507.58 1489.23 1548.01 1549.77 1551.13 1545.82 1543.65
4/10/2018 1537.92 1507.79 1489.28 1548.28 1549.81 1551.16 1545.93 1543.78
4/11/2018 1539.33 1508.06 1489.32 1548.41 1549.78 1551.10 1545.90 1543.76
4/12/2018 1540.69 1508.28 1489.37 1548.40 1549.63 1550.94 1545.77 1543.64
4/13/2018 1541.17 1508.50 1489.41 1548.08 1549.49 1550.76 1545.66 1543.54
4/14/2018 1541.56 1508.68 1489.46 1547.75 1549.31 1550.51 1545.53 1543.42
4/15/2018 1541.68 1508.87 1489.51 1547.46 1549.01 1550.12 1545.26 1543.18
4/16/2018 1541.81 1509.07 1489.55 1547.94 1550.16 1552.72 1545.75 1543.82
4/17/2018 1542.00 1509.23 1489.60 1548.18 1550.40 1552.75 1545.95 1544.00
4/18/2018 1542.28 1509.40 1489.65 1548.05 1550.12 1552.13 1545.83 1543.84
4/19/2018 1542.67 1509.60 1489.70 1548.25 1550.17 1552.01 1546.04 1543.95
4/20/2018 1543.31 1509.79 1489.74 1548.43 1550.24 1551.84 1546.26 1544.11
4/21/2018 1543.61 1509.94 1489.79 1548.29 1550.00 1551.40 1546.14 1543.97
4/22/2018 1543.81 1510.08 1489.84 1548.14 1549.83 1551.18 1546.01 1543.84
4/23/2018 1544.02 1510.26 1489.90 1548.06 1549.71 1551.03 1545.92 1543.76
4/24/2018 1544.02 1510.53 1489.95 1547.74 1549.37 1550.63 1545.58 1543.46
4/25/2018 1543.98 1510.57 1490.01 1548.38 1550.71 1553.33 1546.21 1544.43
4/26/2018 1543.94 1510.74 1490.07 1548.41 1550.69 1553.06 1546.17 1544.23
4/27/2018 1544.06 1510.95 1490.13 1548.26 1550.37 1552.42 1546.02 1544.02
4/28/2018 1544.20 1511.22 1490.19 1548.19 1550.18 1552.01 1545.99 1543.91
4/29/2018 1544.54 1511.27 1490.27 1548.48 1550.33 1552.00 1546.30 1544.13
4/30/2018 1544.88 1511.47 1490.33 1548.43 1550.18 1551.62 1546.29 1544.09

5/1/2018 1545.04 1511.70 1490.41 1548.34 1550.02 1551.37 1546.19 1543.98

5/2/2018 1545.36 1512.02 1490.48 1548.30 1549.96 1551.29 1546.17 1543.95

5/3/2018 1545.68 1511.95 1490.55 1548.19 1549.83 1551.12 1546.08 1543.86

5/4/2018 1546.36 1512.13 1490.61 1548.00 1549.60 1550.81 1545.90 1543.69

5/5/2018 1546.19 1512.26 1490.67 1547.88 1549.45 1550.57 1545.79 1543.59

5/6/2018 1546.18 1512.41 1490.72 1547.88 1549.56 1550.98 1545.76 1543.58

5/7/2018 1546.21 1512.59 1490.78 1548.30 1550.38 1552.57 1546.13 1544.00

5/8/2018 1546.38 1512.81 1490.83 1548.46 1550.62 1552.89 1546.29 1544.18

5/9/2018 1546.57 1512.88 1490.87 1548.45 1550.52 1552.56 1546.27 1544.13
5/10/2018 1546.54 1513.06 1490.92 1548.29 1550.25 1552.07 1546.13 1543.97
5/11/2018 1546.50 1513.26 1490.97 1548.27 1550.09 1551.68 1546.12 1543.93
5/12/2018 1546.71 1512.93 1491.01 1548.79 1551.14 1553.67 1546.62 1544.61
5/13/2018 1546.90 1513.07 1491.04 1548.72 1550.93 1553.11 1546.52 1544.42
5/14/2018 1547.19 1513.22 1491.08 1548.56 1550.58 1552.43 1546.38 1544.21
5/15/2018 1547.25 1513.37 1491.12 1548.42 1550.32 1551.94 1546.25 1544.04
5/16/2018 1547.56 1513.53 1491.17 1548.29 1550.03 1551.38 1546.14 1543.89
5/17/2018 1546.13 1513.73 1491.21 1548.18 1549.85 1551.13 1546.04 1543.77
5/18/2018 1546.31 1513.85 1491.25 1548.14 1549.77 1551.01 1546.01 1543.72
5/19/2018 1546.92 1514.09 1491.30 1548.13 1549.71 1550.87 1546.02 1543.72
5/20/2018 1547.57 1514.29 1491.34 1548.20 1549.74 1550.90 1546.10 1543.77
5/21/2018 1548.03 1514.52 1491.39 1548.14 1549.63 1550.68 1546.03 1543.70
5/22/2018 1548.69 1514.80 1491.43 1548.01 1549.45 1550.40 1545.93 1543.60
5/23/2018 1548.93 1514.88 1491.48 1547.96 1549.34 1550.22 1545.88 1543.54
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Table C3
Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
5/24/2018 1549.32 1514.64 1491.53 1547.91 1549.24 1550.04 1545.84 1543.49
5/25/2018 1549.69 1514.86 1491.58 1547.75 1549.04 1549.75 1545.68 1543.34
5/26/2018 1549.22 1515.11 1491.62 1547.61 1548.90 1549.56 1545.57 1543.24
5/27/2018 1548.99 1515.50 1491.67 1547.89 1549.55 1551.04 1545.79 1543.54
5/28/2018 1549.15 1515.82 1491.72 1547.83 1549.42 1550.76 1545.75 1543.51
5/29/2018 1549.28 1515.23 1491.77 1547.67 1549.13 1550.16 1545.62 1543.36
5/30/2018 1549.48 1515.43 1491.81 1547.53 1548.90 1549.74 1545.50 1543.22
5/31/2018 1549.64 1515.65 1491.86 1547.57 1548.85 1549.63 1545.52 1543.22

6/1/2018 1549.72 1515.80 1491.91 1547.55 1548.85 1549.70 1545.48 1543.18
6/2/2018 1549.76 1515.97 1491.96 1547.73 1549.60 1551.56 1545.70 1543.50
6/3/2018 1549.82 1516.05 1492.01 1547.86 1549.83 1551.83 1545.79 1543.64
6/4/2018 1550.19 1516.33 1492.07 1547.85 1549.65 1551.29 1545.82 1543.62
6/5/2018 1550.27 1516.42 1492.11 1547.68 1549.32 1550.67 1545.69 1543.46
6/6/2018 1550.42 1516.64 1492.17 1547.53 1549.05 1550.14 1545.57 1543.32
6/7/2018 1550.59 1516.91 1492.22 1547.56 1549.01 1549.93 1545.67 1543.37
6/8/2018 1550.96 1516.94 1492.28 1547.55 1548.93 1549.71 1545.69 1543.36
6/9/2018 1550.47 1517.17 1492.34 1547.42 1548.74 1549.42 1545.57 1543.23
6/10/2018 1550.80 1517.43 1492.39 1547.20 1548.51 1549.08 1545.38 1543.04
6/11/2018 1550.96 1517.55 1492.44 1547.27 1548.77 1549.78 1545.42 1543.13
6/12/2018 1551.04 1518.06 1492.49 1547.44 1549.06 1550.38 1545.60 1543.32
6/13/2018 1551.23 1517.89 1492.55 1547.59 1549.41 1551.08 1545.70 1543.48
6/14/2018 1551.45 1518.12 1492.59 1547.51 1549.18 1550.54 1545.64 1543.41
6/15/2018 1551.75 1517.97 1492.64 1547.37 1548.87 1549.88 1545.54 1543.27
6/16/2018 1551.89 1518.24 1492.69 1547.29 1548.68 1549.48 1545.48 1543.18
6/17/2018 1552.07 1518.34 1492.75 1547.28 1548.59 1549.25 1545.49 1543.15
6/18/2018 1552.21 1518.39 1492.81 1547.22 1548.49 1549.02 1545.44 1543.08
6/19/2018 1552.45 1518.57 1492.86 1547.27 1548.88 1550.15 1545.45 1543.18
6/20/2018 1552.43 1518.56 1492.92 1547.20 1548.75 1549.86 1545.38 1543.13
6/21/2018 1552.75 1518.76 1492.97 1547.10 1548.67 1549.85 1545.30 1543.06
6/22/2018 1552.45 1518.84 1493.03 1546.98 1548.48 1549.49 1545.19 1542.95
6/23/2018 1552.78 1519.02 1493.07 1547.02 1548.49 1549.48 1545.25 1542.98
6/24/2018 1552.73 1519.21 1493.13 1547.04 1548.40 1549.20 1545.29 1542.97
6/25/2018 1552.94 1519.42 1493.19 1546.85 1548.50 1549.25 1545.41 1543.07
6/26/2018 1552.94 1519.54 1493.24 1547.50 1549.30 1551.03 1545.70 1543.45
6/27/2018 1552.97 1519.46 1493.29 1547.57 1549.60 1551.71 1545.76 1543.58
6/28/2018 1553.09 1519.60 1493.35 1547.57 1549.54 1551.49 1545.74 1543.56
6/29/2018 1553.35 1519.92 1493.41 1547.52 1549.30 1550.86 1545.74 1543.51
6/30/2018 1553.48 1520.16 1493.46 1547.43 1549.01 1550.21 1545.67 1543.40
7/1/2018 1553.54 1520.24 1493.52 1547.27 1548.72 1549.69 1545.54 1543.23
7/2/2018 1553.73 1520.33 1493.58 1547.19 1548.54 1549.34 1545.47 1543.13
7/3/2018 1553.89 1520.44 1493.63 1547.20 1548.47 1549.15 1545.49 1543.12
7/4/2018 1553.97 1520.57 1493.69 1547.21 1548.40 1548.98 1545.49 1543.10
7/5/2018 1554.09 1520.61 1493.75 1547.30 1548.35 1548.83 1545.50 1543.08
7/6/2018 1554.17 1520.88 1493.80 1547.15 1548.19 1548.55 1545.34 1542.93
7/7/2018 1554.21 1521.38 1493.86 1547.06 1548.18 1548.45 1545.34 1542.92
7/8/2018 1554.31 1521.83 1493.92 1547.04 1548.13 1548.37 1545.33 1542.90
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Table C3
Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
7/9/2018 1554.42 1521.81 1493.97 1546.88 1547.99 1548.22 1545.26 1542.82
7/10/2018 1554.43 1522.32 1494.03 1546.62 1547.77 1547.96 1545.06 1542.63
7/11/2018 1554.57 1522.54 1494.08 1546.48 1547.61 1547.71 1544.94 1542.49
7/12/2018 1554.75 1522.61 1494.14 1546.52 1547.63 1547.74 1544.98 1542.53
7/13/2018 1554.83 1522.71 1494.21 1546.52 1547.57 1547.66 1544.98 154251
7/14/2018 1554.96 1522.48 1494.27 1546.49 1547.50 1547.57 1544.92 1542.44
7/15/2018 1555.09 1523.31 1494.33 1546.37 1547.34 1547.37 1544.81 1542.31
7/16/2018 1555.39 1523.98 1494.40 1546.34 1547.25 1547.26 1544.75 1542.25
7/17/2018 1555.25 1525.01 1494.47 1546.18 1547.12 1547.10 1544.65 1542.14
7/18/2018 1555.46 1525.40 1494.54 1546.12 1547.08 1547.05 154451 1542.12
7/19/2018 1555.43 1525.61 1494.61 1546.05 1547.02 1546.94 1544.46 1542.08
7/20/2018 1555.58 1526.12 1494.67 1545.96 1546.95 1546.86 1544.40 1542.01
7/21/2018 1555.67 1526.21 1494.74 1546.01 1547.25 1547.77 1544.40 1542.14
7/22/2018 1555.46 1526.52 1494.80 1546.35 1548.12 1549.76 1544.67 1542.55
7/23/2018 1555.30 1526.86 1492.41 1547.04 1549.32 1551.96 1545.25 1543.24
7/24/2018 1555.54 1526.65 1492.47 1547.15 1549.23 1551.40 1545.38 1543.31
7/25/2018 1555.91 1527.07 1492.53 1547.05 1548.91 1550.59 1545.33 1543.22
7/26/2018 1556.07 1528.09 1492.59 1546.93 1548.56 1549.77 1545.26 1543.09
7/27/2018 1556.48 1528.90 1492.66 1546.83 1548.30 1549.20 1545.19 1542.99
7/28/2018 1556.81 1529.34 1492.73 1546.95 1548.57 1549.83 1545.32 1543.12
7/29/2018 1557.06 1530.00 1492.79 1546.91 1548.45 1549.52 1545.28 1543.09
7/30/2018 1557.32 1530.71 1492.86 1546.74 1548.16 1548.98 1545.14 1542.94
7/31/2018 1557.32 1530.99 1492.93 1546.61 1547.94 1548.61 1545.04 1542.81
8/1/2018 1557.72 1531.31 1493.01 1546.58 1547.84 1548.40 1545.04 1542.78
8/2/2018 1558.10 1530.86 1493.08 1546.74 1548.22 1549.32 1545.19 1542.97
8/3/2018 1558.19 1531.44 1493.15 1547.05 1548.81 1550.44 1545.43 1543.26
8/4/2018 1558.35 1531.67 1493.22 1547.08 1548.73 1550.08 1545.49 1543.30
8/5/2018 1558.50 1532.63 1493.29 1547.00 1548.48 1549.49 1545.44 1543.21
8/6/2018 1558.73 1534.53 1493.35 1546.84 1548.22 1549.01 1545.31 1543.06
8/7/2018 1558.01 1536.71 1493.42 1546.63 1547.94 1548.60 1545.13 1542.88
8/8/2018 1558.16 1539.39 1493.49 1546.78 1548.36 1549.66 1545.24 1543.03
8/9/2018 1557.36 1541.87 1493.55 1546.88 1548.55 1549.99 1545.32 1543.13
8/10/2018 1557.86 1543.91 1493.62 1546.78 1548.32 1549.47 1545.24 1543.04
8/11/2018 1558.11 1545.74 1493.68 1546.66 1548.08 1548.99 1545.15 154291
8/12/2018 1558.46 1548.11 1493.75 1546.64 1547.97 1548.73 1545.15 1542.88
8/13/2018 1558.71 1549.47 1493.82 1546.60 1547.92 1548.67 1545.13 1542.85
8/14/2018 1558.98 1539.78 1493.89 1546.52 1547.79 1548.46 1545.06 1542.77
8/15/2018 1558.87 1543.03 1493.96 1546.51 1547.72 1548.31 1545.07 1542.76
8/16/2018 1558.87 1546.55 1494.04 1546.51 1547.67 1548.18 1545.08 1542.75
8/17/2018 1559.16 1550.44 1494.12 1546.41 1547.51 1547.96 1544.98 1542.64
8/18/2018 1559.25 1553.78 1494.20 1546.24 1547.30 1547.65 1544.80 1542.46
8/19/2018 1559.33 1555.08 1494.27 1546.59 1548.30 1550.08 1545.11 1542.87
8/20/2018 1559.11 1557.19 1494.33 1546.91 1548.78 1550.72 1545.37 1543.17
8/21/2018 1559.29 1556.27 1494.40 1546.76 1548.45 1549.96 1545.25 1543.03
8/22/2018 1559.40 1557.26 1494.46 1546.77 1548.40 1549.81 1545.28 1543.02
8/23/2018 1552.08 1556.04 1494.53 1546.86 1548.38 1549.58 1545.40 1543.09
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Table C3
Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
8/24/2018 1553.55 1557.11 1494.60 1546.80 1548.20 1549.16 1545.37 1543.02
8/25/2018 1553.10 1558.43 1494.68 1546.74 1548.06 1548.86 1545.33 1542.96
8/26/2018 1552.58 1559.05 1494.75 1546.69 1547.94 1548.64 1545.30 1542.91
8/27/2018 1552.57 1561.52 1494.83 1546.56 1547.77 1548.39 1545.19 1542.81
8/28/2018 1552.70 1563.05 1494.92 1546.47 1547.63 1548.17 1545.12 1542.72
8/29/2018 1552.87 1557.37 1494.99 1546.35 1547.46 1547.91 1545.01 1542.60
8/30/2018 1553.23 1559.64 1495.06 1546.39 1547.33 1547.69 1544.95 1542.52
8/31/2018 1553.77 1562.07 1495.13 1546.27 1547.24 1547.53 154491 1542.45

9/1/2018 1554.27 1561.69 1495.20 1546.26 1547.20 1547.45 1544.92 1542.43
9/2/2018 1554.51 1562.44 1495.28 1546.20 1547.12 1547.30 1544.87 1542.36
9/3/2018 1554.98 1564.67 1495.36 1546.15 1547.08 1547.22 1544.88 1542.34
9/4/2018 1555.45 1562.12 1495.43 1545.99 1547.04 1547.19 1544.80 1542.30
9/5/2018 1555.86 1563.73 1495.51 1545.98 1546.93 1547.05 1544.71 1542.20
9/6/2018 1556.46 1565.96 1495.58 1545.94 1546.84 1546.93 1544.64 1542.13
9/7/2018 1556.86 1566.57 1495.65 1545.77 1546.70 1546.75 1544.52 1542.00
9/8/2018 1557.04 1565.75 1495.72 1545.55 1546.50 1546.52 1544.33 1541.82
9/9/2018 1557.42 1566.21 1495.80 1545.41 1546.40 1546.44 1544.23 1541.73
9/10/2018 1557.54 1566.47 1495.87 1545.83 1547.32 1548.60 1544.57 1542.21
9/11/2018 1557.64 1564.45 1495.94 1546.78 1549.04 1551.96 1545.39 1543.22
9/12/2018 1557.80 1564.32 1496.00 1546.98 1549.20 1551.74 1545.54 1543.36
9/13/2018 1558.21 1565.48 1496.06 1546.97 1549.01 1551.15 1545.55 1543.34
9/14/2018 1558.70 1566.02 1496.12 1546.81 1548.63 1550.30 1545.43 1543.17
9/15/2018 1558.86 1567.21 1496.18 1546.67 1548.32 1549.64 1545.33 1543.04
9/16/2018 1559.19 1568.25 1496.24 1546.52 1548.06 1549.14 1545.21 1542.87
9/17/2018 1559.26 1568.56 1496.31 1546.47 1548.15 1549.58 1545.16 1542.89
9/18/2018 1559.71 1569.48 1496.38 1546.77 1548.61 1550.37 1545.42 1543.17
9/19/2018 1560.20 1569.39 1496.44 - -- -- - -

9/19/2018 1560.42 1569.67 1496.46 - -- -- - -

9/19/2018 1560.42 1569.67 1496.46 - -- -- - -

9/19/2018 1560.43 1569.68 1496.46 - -- -- -- -

9/19/2018 1560.43 1569.68 1496.46 - -- -- - -

9/19/2018 1560.44 1569.73 1496.46 - -- -- - -

9/19/2018 1560.44 1569.73 1496.46 1546.78 1548.50 1550.01 1545.45 1543.16
9/20/2018 1560.81 1570.49 1496.50 1546.76 1548.30 1549.48 1545.47 1543.12
9/21/2018 1561.56 1571.07 1496.57 1546.66 1548.09 1549.04 1545.39 1543.01
9/22/2018 1561.49 1571.18 1496.64 1546.53 1547.89 1548.72 1545.28 1542.89
9/23/2018 1561.62 1571.79 1496.70 1546.41 1547.72 1548.46 1545.17 1542.79
9/24/2018 1562.14 1572.41 1496.77 1546.46 1547.74 1548.47 1545.23 1542.83
9/25/2018 1562.76 1572.70 1496.84 1546.41 1547.64 1548.30 1545.19 1542.78
9/26/2018 1563.03 1572.48 1496.91 1546.23 1547.42 1548.02 1545.02 1542.62
9/27/2018 1563.30 1572.99 1496.97 1546.15 1547.38 1548.01 1544.94 1542.55
9/28/2018 1563.44 1573.23 1497.03 1547.08 1549.34 1552.25 1545.73 1543.52
9/29/2018 1563.38 1570.43 1497.09 1547.29 1549.47 1551.97 1545.90 1543.64
9/30/2018 1563.72 1571.90 1497.15 1547.28 1549.31 1551.46 1545.90 1543.59
10/1/2018 1563.97 1572.84 1497.22 1547.22 1549.06 1550.81 1545.88 1543.52
10/2/2018 1563.32 1573.32 1497.28 1547.02 1548.69 1550.08 1545.71 1543.32
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Table C3
Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
10/3/2018 1564.04 1573.13 1497.35 1546.84 1548.39 1549.55 1545.55 1543.14
10/4/2018 1564.17 1574.46 1497.42 1546.72 1548.19 1549.19 1545.46 1543.02
10/5/2018 1564.40 1572.45 1497.49 1546.63 1548.03 1548.92 1545.39 1542.93
10/6/2018 1564.74 1571.58 1497.55 1546.74 1548.27 1549.49 1545.48 1543.05
10/7/2018 1564.73 1572.13 1497.62 1546.77 1548.24 1549.33 1545.52 1543.07
10/8/2018 1565.13 1572.77 1497.69 1546.70 1548.07 1548.98 1545.48 1543.01
10/9/2018 1565.32 1573.91 1497.76 1546.56 1547.87 1548.67 1545.34 1542.88

10/10/2018 1565.36 1571.87 1497.82 1546.26 1547.53 1548.20 1545.05 1542.61
10/11/2018 1565.34 1572.92 1497.90 1546.16 1547.71 1549.03 1544.92 1542.60
10/12/2018 1565.46 1573.95 1497.96 1547.03 1549.29 1551.98 1545.66 1543.43
10/13/2018 1565.44 1574.45 1498.02 1547.12 1549.20 1551.50 1545.76 1543.46
10/14/2018 1566.20 1575.46 1498.09 1547.14 1549.05 1550.97 1545.81 1543.45
10/15/2018 1566.20 1576.76 1498.14 1547.05 1548.81 1550.46 1545.74 1543.33
10/16/2018 1566.58 1572.78 1498.21 1547.04 1548.75 1550.31 1545.75 1543.33
10/17/2018 1566.65 1573.97 1498.27 1547.09 1548.77 1550.29 1545.81 1543.37
10/18/2018 1567.17 1575.69 1498.34 1547.22 1548.81 1550.17 1545.96 1543.48
10/19/2018 1567.35 1577.40 1498.41 1546.94 1548.48 1549.67 1545.70 1543.23
10/20/2018 1567.00 1578.25 1498.48 1546.58 1548.09 1549.21 1545.34 1542.92
10/21/2018 1567.29 1579.43 1498.55 1546.96 1548.53 1549.90 1545.71 1543.24
10/22/2018 1567.72 1579.05 1498.62 1546.90 1548.40 1549.60 1545.66 1543.19
10/23/2018 1567.74 1579.54 1498.69 1546.76 1548.20 1549.26 1545.55 1543.06
10/24/2018 1568.08 1580.30 1498.77 1546.76 1548.13 1549.09 1545.56 1543.05
10/25/2018 1568.07 1577.41 1498.84 1546.57 1547.91 1548.80 1545.38 1542.88
10/26/2018 1567.87 1575.61 1498.91 1546.11 1547.46 1548.28 1544.93 1542.50
10/27/2018 1566.91 1575.72 1498.98 1546.19 1547.67 1548.87 1544.98 1542.56
10/28/2018 1567.24 1576.64 1499.06 1546.47 1548.01 1549.35 1545.27 1542.82
10/29/2018 1567.45 1577.15 1499.13 1546.60 1548.09 1549.39 1545.39 1542.92
10/30/2018 1567.71 1577.57 1499.20 1546.65 1548.08 1549.24 1545.47 1542.97
10/31/2018 1567.97 1577.82 1499.26 1546.50 1547.88 1548.91 1545.34 1542.83
11/1/2018 1568.00 1578.56 1499.32 1546.14 1547.50 1548.43 1544.98 154251
11/2/2018 1567.77 1578.55 1499.39 1546.01 1547.33 1548.22 1544.86 1542.40
11/3/2018 1568.06 1578.95 1499.47 1546.43 1547.68 1548.57 1545.29 1542.75
11/4/2018 1568.09 1579.39 1499.54 1546.48 1547.71 1548.55 1545.36 1542.79
11/5/2018 1565.98 1579.93 1499.61 1546.25 1547.49 1548.30 1545.14 1542.60
11/6/2018 1566.18 1580.57 1499.68 1546.10 1547.40 1548.35 1544.98 1542.50
11/7/2018 1566.60 1575.20 1499.76 1546.90 1548.94 1551.44 1545.64 1543.26
11/8/2018 1568.37 1578.24 1499.83 1547.05 1549.04 1551.35 1545.78 1543.38
11/9/2018 1569.08 1578.83 1499.90 1546.81 1548.66 1550.58 1545.55 1543.14
11/10/2018 1569.00 1579.25 1499.98 1547.36 1549.52 1552.21 1546.07 1543.67
11/11/2018 1569.10 1579.47 1500.06 1547.46 1549.60 1552.08 1546.15 1543.74
11/12/2018 1569.62 1579.62 1500.14 1547.33 1549.36 1551.57 1546.03 1543.60
11/13/2018 1569.62 1579.95 1500.22 1547.43 1549.62 1552.25 1546.10 1543.70
11/14/2018 1570.15 1578.35 1500.30 1547.83 1550.08 1552.76 1546.47 1544.05
11/15/2018 1569.94 1578.50 1500.38 1547.48 1549.75 1552.28 1546.16 1543.82
11/16/2018 1569.70 1578.50 1500.46 1547.84 1550.27 1553.15 1546.43 1544.09
11/17/2018 1570.45 1578.76 1500.54 1547.95 1550.21 1552.75 1546.55 1544.11
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Table C3
Water Level Elevation Summary, Pond 1 Vibrating Wire Piezometers
AEP Clinch River Plant, Cleveland, Russell County, Virginia

Elevation (ft NAVD88)

Date VWP-1 VWP-2 VWP-3 VWP-4 VWP-5 VWP-6 VWP-7 VWP-8
11/18/2018 1570.73 1578.96 1500.62 1547.87 1549.97 1552.19 1546.49 1543.98
11/19/2018 1570.89 1579.60 1500.70 1547.66 1549.66 1551.67 1546.29 1543.76
11/20/2018 1570.79 1579.71 1500.78 1547.59 1549.43 1551.19 1546.23 1543.66
11/21/2018 1571.43 1580.31 1500.85 1547.67 1549.44 1551.12 1546.33 1543.72
11/22/2018 1571.69 1580.86 1500.94 1547.71 1549.42 1551.02 1546.40 1543.75
11/23/2018 1571.82 1581.21 1501.02 1547.53 1549.17 1550.61 1546.23 1543.58
11/24/2018 1571.58 1581.48 1501.10 1547.05 1548.72 1550.15 1545.74 1543.17
11/25/2018 1571.63 1581.77 1501.18 1547.39 1549.31 1551.32 1546.05 1543.49
11/26/2018 1570.83 1582.40 1501.26 1547.20 1549.16 1551.21 1545.85 1543.33
11/27/2018 1566.87 1581.28 1501.33 1547.31 1549.16 1551.01 1545.97 1543.41
11/28/2018 1565.39 1581.33 1501.41 1547.41 1549.18 1550.91 1546.10 1543.49
11/29/2018 1564.69 1581.57 1501.48 1547.40 1549.13 1550.77 1546.10 1543.48
11/30/2018 1563.95 1581.12 1501.56 1547.27 1548.92 1550.43 1545.97 1543.34

12/1/2018 1563.49 1581.43 1501.64 1547.07 1548.77 1550.29 1545.80 1543.20
12/2/2018 1562.92 1581.83 1501.72 1546.98 1548.77 1550.50 1545.68 1543.11
12/3/2018 1562.83 1581.08 1501.81 1547.21 1549.05 1550.93 1545.90 1543.32
12/4/2018 1562.88 1581.99 1501.89 1547.45 1549.29 1551.19 1546.14 1543.53
12/5/2018 1562.79 1582.20 1501.97 1547.45 1549.22 1551.00 1546.15 1543.53
12/6/2018 1562.89 1582.68 1502.05 1547.63 1549.36 1551.09 1546.34 1543.68
12/7/2018 1562.82 1582.86 1502.13 1547.67 1549.33 1550.96 1546.38 1543.70
12/8/2018 1562.76 1581.08 1502.22 1547.64 1549.22 1550.70 1546.35 1543.66
12/9/2018 1562.75 1581.61 1502.30 1547.27 1548.85 1550.22 1545.99 1543.34
12/10/2018 1562.66 1581.99 1502.38 1547.23 1548.81 1550.25 1545.96 1543.32
12/11/2018 1562.71 1582.69 1502.47 1547.42 1549.09 1550.76 1546.14 1543.51
12/12/2018 1562.62 1582.68 1502.55 1547.40 1549.17 1550.99 1546.12 1543.53
12/13/2018 1562.58 1582.56 1502.63 1547.51 1549.27 1551.11 1546.21 1543.60
12/14/2018 1562.66 1583.03 1502.72 1547.43 1549.27 1551.18 1546.14 1543.55
12/15/2018 1562.47 1582.48 1502.80 1547.69 1550.09 1553.12 1546.33 1543.98
12/16/2018 1562.29 1583.83 1502.88 1547.99 1550.44 1553.43 1546.56 1544.16
12/17/2018 1562.63 1582.77 1502.95 1548.18 1550.55 1553.35 1546.74 1544.24
12/18/2018 1562.93 1582.45 1503.03 1548.15 1550.36 1552.81 1546.72 1544.15
12/19/2018 1563.15 1582.70 1503.12 1547.99 1550.07 1552.24 1546.57 1543.96
12/20/2018 1563.16 1583.10 1503.20 1547.62 1549.63 1551.61 1546.21 1543.61
12/21/2018 1562.91 1582.82 1503.29 1547.11 1549.15 1551.11 1545.71 1543.17
12/22/2018 1563.20 1582.14 1503.37 1548.39 1550.79 1553.69 1546.91 1544.42
12/23/2018 1563.87 1581.80 1503.45 1548.45 1550.75 1553.36 1546.96 1544.36
12/24/2018 1564.09 1581.49 1503.53 1548.55 1550.67 1552.95 1547.09 1544.39
12/25/2018 1564.34 1581.34 1503.62 1548.47 1550.49 1552.57 1547.02 1544.29
12/26/2018 1564.58 1581.87 1503.71 1548.57 1550.48 1552.42 1547.14 1544.34

Notes:
-- = not applicable or not available
ft = foot or feet
ft NAVD88 = ft above North American Vertical Datum of 1988
VWP = Vibrating Wire Piezometer
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