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1.0 INTRODUCTION AND SITE BACKGROUND INFORMATION

1.1 Introduction

This report presents the methods and results of a hydrogeologic study conducted for Carolina Sunrock
(“Sunrock™) in March-May 2019 at a property located off of Wrenn Road in Prospect Hill, Caswell County,
North Carolina (the “site”). The site is being evaluated by Sunrock as a potential location for quarrying

operations, and the study was commissioned in support of the permitting/application process.

The purpose of the study was to evaluate hydrogeological parameters for the site and the potential

hydraulic effects that could result from quarrying operations (i.e., dewatering of the quarry). Asthereisno
municipal water supply for arearesidents, all potable and non-potable water is obtained from private water-
supply wells. Potential impacts to nearby properties from quarry dewatering could include decreased

groundwater supply/production, or even dry wells.

The remainder of this document presents site background information, information regarding pumping well
and observation well installations, methods and results of a pumping test conducted in April-May 2019,

evaluations of hydrogeological parameters, and conclusions.

1.2 Site Description

The site location and layout are shown in Figures 1 and 2, respectively. The site occupies approximately
500 acres and is bounded to the south by Wrenn Road, to the west by Ridgeville Road, and to the north and
east by undeveloped wooded lands. A large waterbody, South Hyco Creek, islocated northwest of the site.
The site has historically been utilized primarily for agricultural purposes (i.e., farmland), and is composed
of amixture of agricultural fields and wooded lands. A majority of wooded areas at the site were clear-cut

for timber harvesting around late-2018.

Based on preliminary geologic investigations by Sunrock, two potential quarrying areas have been
identified, and were the focus of the hydrogeologic study. Areal, situated in the northeastern portion of
the site, and Area 2, situated in the east-central portion of the site (and south of Area 1), are both comprised
of agricultural fields and wooded lands. An unnamed perennial stream, which trends roughly north-
northeast to south-southwest, bisects Area 1 and Area2. A second perennial stream (Sugartree Creek) is
located approximately 1,200-feet southeast of Area2. Both streams appear to flow to the north-northeast,
towards South Hyco Creek.

PiepmoNT GEOLOGIC, P.C. 4
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Overall topography in the two study areas generally slopes from southwest to northeast. Each study area
are of roughly equal elevations (approximately 600-feet above mean sea level), with the unnamed stream

bisecting the two areas ranging in el evation from approximately 550- to 580-feet above mean sealevel.

13 Site Geologic/Hydr ogeologic Setting

The siteislocated in the Piedmont physiographic province, which is characterized by moderately level
interstream areas separated by broad valleys. Bedrock in Prospect Hill, North Carolinais mapped within
the Carolina Slate Belt lithologic division of the Piedmont, which consists of metamorphosed volcanic and
sedimentary rocks that are intruded by a number of igneous plutons. According to the Geologic Map of
North Carolina (North Carolina Geological Survey, 1985), bedrock beneath the site consists of

metamorphosed granitic rock.

Competent bedrock (consisting of diabase and diorite) within the study areas was encountered at depths of
approximately 25- to 35-feet below grade. Overlying the bedrock is primarily unconsolidated overburden,

consisting of sands and silt.

Groundwater in the Piedmont province occurs in the overburden under unconfined (i.e., water table)
conditions, and in the underlying bedrock under both unconfined and confined conditions. Groundwater in
the overburden occurs within pore spaces of the unconsolidated medium, including relict bedrock structures
(i.e., fractures, foliations, etc.). Dueto the typical fine-grained nature and low permeability of the
overburden, the formation is not usually utilized for groundwater production. Groundwater in the
underlying bedrock occurs along zones of secondary porosity, such as fractures, foliations, solution voids,
etc. Most water-supply wells in the Piedmont are completed in bedrock with casings extending through the

overburden.
Groundwater at the site areas appears to occur within the overburden and underlying bedrock under

unconfined (i.e., water table) conditions, with observed depths to groundwater ranging from approximately
26-feet to 30-feet below grade within the study areas.

PiepmoNT GEOLOGIC, P.C. S
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20 MARCH 2019 OBSERVATION WELL AND PUMPING WELL INSTALLATIONS

Asthefirst step in hydrogeological study, one pumping well and three observation wells were installed
within each of the two study areas (Figures 2 through 4). Well-boring logs are provided in Appendix A,
and well-construction specifications are summarized in Table 1. The wells were installed in March 2019
by a North Carolinalicensed well driller employed by Carolina-Virginia Well Drilling Inc., under the

supervision of Piedmont Geologic.

The wells were installed utilizing a truck-mounted Drilltech T25KW rig equipped with a combination of
hollow-stem auger and air rotary tooling. All wells are constructed with 6.125-inch inside diameter
Schedule 40 PV C outer casings with threaded and flush joints extending through overburden and into
competent bedrock. Outer-casing depths for the wells ranged in depth from approximately 33- to 69-feet
below grade. The outer-casing annuli were tremie-grouted to grade with cement/bentonite slurry.
Following a minimum waiting period of approximately 24-hours, the inner borings (approximately 5.5-inch
diameter) were advanced through the surface casing and into bedrock, to depths of approximately 300-feet
below grade utilizing air-rotary drilling. After reaching the completion depth at each well location, the
wells were purged/developed via air lifting using the drill rig’s down-hole air rotary tooling until the
discharge water was reasonably clear of rock cuttings and suspended sediments. Drill cuttings and
groundwater generated during the drilling and devel opment processes were disposed of on the ground

surface around each well.

The wells were installed within each study area such that observation wells were located at radial distances
of approximately 30-feet, 100-feet, and 300-feet from the pumping well. In addition, the well locations
were staggered, so asnot to alignin alinear fashion. There were dight variationsin the actual radial
distances versus the targeted distances based on field conditions encountered (i.e., access-limitations for the
drill rig). A summary of distances between the pumping well and observation wells within each study area

isprovided asfollows.

Summary of Area 1 and Area 2 Pumping and Observation Well Layouts

Study Pumping Observation Well | Approximate Radial Distance between
Area Well Observation Well and Pumping Well
(feet)
Areal PW-1 owi-1 292
ow1-2 100
Oow1-3 31
Area?2 PW-2 owz-1 31
ow2-2 254
ow2-3 86
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A pre-existing site observation well (CD-12) was installed by a North Carolinalicensed well driller under
supervision of Sunrock during late-2018. Based on the relatively large radial distance between CD-12 and
pumping wells PW-1 and PW-2 (approximately 2,700-feet and 1,100-feet, respectively), CD-12 was
utilized as a background observation well for the hydrogeological study.

PiepmoNT GEOLOGIC, P.C. 7



Hydrogeological Study Report
Carolina Sunrock — Caswell County Property
August 14, 2019

3.0 APRIL-MAY 2019 PUMPING TEST

31 Pumping Test M ethods

Pumping tests were completed in April-May 2019 utilizing the pumping and observation wellsinstalled in
Areas 1 and 2 in March 2019. Methods utilized for each pumping test are described below.

Area 2 Pumping Test Methods
The first pumping test was completed in Area 2 from April 30-May 6, 2019. Well PW-2 was utilized as the
pumping well for the test, and wells OW2-1, OW2-2, and OW2-3 were utilized as observation wells. In

addition, well CD-12 was utilized as a background observation well.

Pressure transducers with integral data loggers (In-Situ Level TROLL 700) wereinstalled in all four Area 2
wells plus background observation well CD-12 for automated groundwater-level data collection at 5-
second intervals. Groundwater levels were also manually monitored in the Area 2 pumping/observation
wells at routine intervals of approximately once per hour using an electronic depth-to-water meter. CD-12
was also manually monitored for background groundwater levels during the pumping test at intervals

ranging from approximately 6- to 12-hours.

Prior to the start of the Area 2 pumping test, on April 29, 2019, a submersible electric pump (Grundfos
Redi-Flo3) was installed in pumping well PW-2 by Patrick Henry Well Drilling, with the pump inlet set to
a depth of approximately 275-feet below grade. A step-drawdown test was planned to be conducted prior
to the pumping tests for each of the two study areas. However, the pump provided by Patrick Henry Well
Drilling could only be operated at the maximum rate (i.e., the pump could be turned “on” or “off”, with no
control over flow rates) due to internal sensors within the pump which would shut off the pump if the

effluent flow was restricted using a gate valve or similar flow-control device.

On April 30, 2019, pre-pumping static groundwater levels were measured in the pumping/observation
wells, as described above, for an approximately 20-hour period. Following the pre-pumping monitoring
period, groundwater pumping was initiated from PW-2 utilizing the submersible electric pump (which was
powered by a portable gasoline-powered generator). The groundwater flow rate was measured at
approximately 1-hour intervals using a flow totalizer meter that was installed on the pump-discharge
piping. Extracted groundwater was discharged to the ground surface along the slopped area west of PW-2
such that the water would flow downhill towards the unnamed stream to the west and away from the Area 2

pumping/observation wells.

PiepmoNT GEOLOGIC, P.C. 8
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A pumping rate of approximately 26- to 29-gallons per minute (gpm) was maintained throughout the
duration of the test. In addition, the submersible pump remained at itsinitial depth of approximately 275-
feet below grade.

A groundwater sample was collected from the submersible pump discharge line at an elapsed pumping time
of approximately 42-hours. The sample was submitted to Pace Analytical in Mt. Juliet, Tennessee (Pace)
and analyzed for Target Analyte List (TAL) metals by EPA Methods 200.7 and 245.7.

The submersible pump in PW-2 was turned off after approximately 43-hours of pumping - short of the
planned 48-hour period - due to groundwater in observation wells OW2-1 and OW2-3 drawing down to
levels near the set depths of the pressure transducers in those wells. Groundwater level measurementsin
the observation wells were measured over an approximately 64-hour period following the cessation of

pumping to monitor groundwater recovery using the procedure described above.

Area 1l Pumping Test Methods

The Area 1 pumping test was completed from May 6-9, 2019, commencing at the end of the 64-hour post-
pumping monitoring period for the Area 2 pumping test. Well PW-1 was utilized as the pumping well for
the test, and wells OW1-1, OW1-2, and OW1-3 were utilized as observation wells. Aswith the Area 2
pumping test, well CD-12 was utilized as a background observation well for the Area 1 test.

Prior to the start of the aquifer test, pre-pumping static groundwater levels were measured in the
observation wells, as described above, for an approximately 14-hour period. Following the pre-pumping
monitoring period, groundwater pumping was initiated from PW-1 utilizing the submersible electric pump
and ancillary equipment described above for Area 1 (with the submersible electric pump set at a depth of
approximately 275-feet below grade). Extracted groundwater was managed as described above for Area 2.

A pumping rate of approximately 23- to 27-gpm was maintained throughout the duration of the test. In
addition, the submersible pump remained at itsinitial depth of approximately 275-feet below grade.

A groundwater sample was collected from the submersible pump discharge line for PW-1 at an elapsed
pumping time of approximately 22-hours. The sample was submitted to Pace and analyzed for TAL metals
by EPA Methods 200.7 and 245.7.

The submersible pump in PW-1 was turned off after approximately 22-hours of pumping - short of the

planned 48-hour period - due to groundwater in observation wells OW1-1 and OW1-2 (plus pumping well

PW-1) drawing down to levels near the set depths of the pressure transducersin those wells. Groundwater-
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level measurementsin the observation wells were measured over an approximately 31-hour period

following the cessation of pumping, as described above, to monitor groundwater recovery.

It is noted that during the Area 1 and Area 2 tests, the generator referenced above was required to be shut
off for relatively short periods of time (i.e., generally less than 5-minutes) every approximately 6- to 8-
hours of pumping in order to refuel. Subsequently, this resulted in corresponding periods of down-time for
the submersible electric pump. The generator/pump shutdown and restart times were recorded during the
tests so that these time periods could be correlated to potential effects on observed groundwater levels for

pumping and/or observation wells.

In addition, the pressure transducer in background observation well CD-12 had to be removed at the
cessation of the Area 2 test for usein the Area 1 pumping/observation wells, in order to replace a pressure
transducer that was malfunctioning. However, manual gauging of groundwater levelsin CD-12 continued

as described above throughout the Area 1 test.

3.2 Pumping Test Results

Water-table contour maps showing pre-pumping and pumping conditions for Area2 and Area 1 are
provided as Figures 5 through 8. Graphs showing groundwater levels versus time for the pumping and
observation wells, including manual water-level gauging data plus datalogged by the pressure transducers,
are provided in Appendix B. AQTESOLV software (version 4.5) by HydroSOLVE, Inc. was used to
analyze pumping test data and estimate hydrogeol ogic-parameter val ues through curve matching (i.e.,
fitting mathematical models, or type curves, to drawdown and recovery data). Outputs of the AQTESOLV
analyses are provided in Appendix C. A summary of hydrogeologic parameter estimates obtained through
curve-matching is provided in Table 2.

The graph of groundwater levels versus time for background observation well CD-12 shows relatively
stable groundwater levels throughout the entirety of the Area 2 and Area 1 tests, indicating very little
background trends/fluctuations which could potentially effect dataanalysis. As such, no trend-corrections

were applied to any of the Area 2 or Area 1 groundwater level data.

Area 2 Pumping Test Results — Curve Matching & Hydrogeologic Parameters

A table summarizing groundwater drawdown in response to pumping for Area 2 wells (as observed at

cessation of the pumping cycle) is presented as follows.
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Summary of Area 2 Drawdown in Pumping/Observation Wells

Well Distancefrom | Initial Depth-to-Water | Final Depth-to-Water at Drawdown at
Pumping Well Prior to Pumping Cessation of Pumping Cessation of
(feet) (feet below TOC) (feet below TOC) Pumping

(feet)
PW-2 0 33.80 96.34 62.54
ow2-1 31 34.15 86.25 52.10
ow2-3 86 30.74 81.73 50.99
ow2-2 254 30.15 59.75 29.60

TOC =Top of casing.
Note: Table sorted by distance from pumping well PW-2.

The graph of groundwater levels versus time for pumping well PW-2 indicates sharp drawdown during the
initial approximately 15-minutes of pumping (corresponding to a drawdown of approximately 16-feet in the
well), followed by a more-subdued and sustained drawdown through the duration of the pumping cycle,
ending with afinal maximum drawdown in the well of approximately 63-feet upon shutdown of the
submersible pump. As shown in the graph, the groundwater level in PW-2 fell below the set depth of the
pressure transducer (approximately 87-feet below the top of well casing) following approximately 31-hours
of elapsed time pumping. Groundwater recovery data for PW-2 generally inversely mirrors that of the
pumping data, with arise of approximately 15-feet during the first approximately 15-minutes of recovery,
followed by a more-subdued rate of rise in groundwater levels through the end of post-pumping

monitoring.

The graphs of groundwater levels versus time for observation wells OW2-1 and OW2-3 arerelatively
similar to that of PW-2, with final drawdowns in the well of approximately 52-feet and 51-feet,
respectively. OW2-1 and OW2-3 both showed arelatively sharp decrease in groundwater levels during the
initial approximately 20-minutes of pumping (drawdowns of approximately 5-feet), followed by a more-
subdued rate of drawdown through the duration of pumping.

The graph of groundwater levels versus time for observation well OW2-2 shows steady drawdown
throughout the duration of pumping, although much more-subdued than that of PW-2, OW2-1, and OW2-3.
The brief intervals of pump-shutdowns for refueling the generator are apparent in the graphs for PW-2,
OW2-1, and OW2-3, as indicated by temporary spikesin observed groundwater levels.

The percentages of recovery (i.e., feet of recovery divided by feet of drawdown) for Area 2
pumping/observation wells following the 64-hour post-pumping monitoring period ranged from
approximately 77% (OW2-1) to approximately 87% (OW2-2).

AQTESOLV curve-matching outputs for Area 2 observation wells (Appendix C-1) were fitted using the

Neuman solution, as fitting of the Theis solution and other potentially-applicable solutions available in
AQTESOLYV (e.g., the Moench solution for double-porosity fractured aquifers) to Area 2 wells yielded

PiepmoNT GEOLOGIC, P.C. 11
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poor matches. Estimates of hydrogeologic parameters, including transmissivity and hydraulic conductivity,
were generated for each observation well based on the individual curve-matching solutions (Table 2). An
aquifer thickness of 270-feet was assumed for Area 2 wells, based on the approximate maximum saturated
thickness (i.e., total depth of well minus the observed depth-to-water).

Estimated transmissivity values for Area 2 observation wells ranged from 25.77 ft?/day to 68.27 ft?/day,
with amean of 41.72 ft?/day. Estimated hydraulic conductivities for Area 2 observation wells ranged from
0.0944 feet/day to 0.2501 feet/day, with a mean of 0.1528 feet/day.

Included in Appendix C-1 is the Neuman solution output showing all Area 2 wellsand utilizing the mean
of estimated hydrogeologic parameters for the individual wells, plus a distance-drawdown curve (observed
drawdown at cessation of pumping) utilizing the Neuman solution estimates. The distance-drawdown

curve shows aradius of influence of approximately 550-feet for 0.10-feet of drawdown.

Area 1l Pumping Test Results — Curve Matching & Hydrogeologic Parameters

A table summarizing groundwater drawdown in response to pumping for Area 1 wells (as observed at

cessation of the pumping cycle) is presented as follows.

Summary of Area 1 Drawdown in Pumping/Observation Wells

Well Distancefrom | Initial Depth-to-Water | Final Depth-to-Water at | Drawdown at
Pumping Well Prior to Pumping Cessation of Pumping Cessation of
(feet) (feet below TOC) (feet below TOC) Pumping
(feet)
PW-1 0 34.47 174.04 137.57
ow1-3 31 27.09 53.45 26.36
ow1-2 100 25.94 87.46 61.52
owi-1 292 29.06 85.51 56.45

TOC =Top of casing.
Note: Table sorted by distance from pumping well PW-1.

The graph of groundwater levels versus time for pumping well PW-1 indicates sharp drawdown during the
initial approximately 3-hours of pumping (corresponding to a drawdown of approximately 115-feet in the
well). Following that time, the rate of drawdown in the well was subdued, with only approximately 24-feet
of drawdown over the remaining 18-hours of pumping (with groundwater levels nearly stabilized after 16-
hours of elapsed time pumping). Asshown in the graph, the groundwater level in PW-1 fell below the set
depth of the pressure transducer (approximately 100-feet below grade) following approximately 45-minutes
of elapsed time pumping. Groundwater recovery data for PW-1 generally inversely mirrorsthat of the
pumping data.

PiepmoNT GEOLOGIC, P.C. 12
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The graph of groundwater levels versus time for observation well OW1-1 shows fairly steady drawdown,
with the rate of drawdown appearing to decrease slightly over the duration of the pumping cycle (generally

coinciding with the decreasing rate of drawdown over time observed in PW-1).

The graph of groundwater levels versus time for observation well OW1-2 shows relatively little drawdown
(considering its distance to PW-1, as compared with OW1-1) over the initial approximately 6-hours of
pumping. Following approximately 6-hours of elapsed time pumping, the rate of drawdown increases

substantially, to rates that appear similar to those of OW1-1.

The graph of groundwater levels vstime for observation well OW1-3 shows relatively sharp drawdown
(approximately 20-feet) during the initial 3-hours of pumping, followed by very slow rates of drawdown
through the end of the pumping cycle (only approximately 6-feet of drawdown over the final 19-hours of

pumping).

Similar to Area 2, the brief intervals of pump-shutdowns for refueling the generator are apparent in the
graph of groundwater levels versus time for PW-1, although they are not readily apparent in any of the

graphs for observation wells.

The percentages of recovery for Area 1 pumping/observation wells following the 31-hour post-pumping
monitoring period ranged from approximately 90% (OW1-3) to approximately 99% (PW-1).

AQTESOLV curve-matching outputs for Area 1 observation wells (Appendix C-2) were fitted using the
both the Theis solution and Moench solution. Estimates of hydrogeologic parameters, including
transmissivity and hydraulic conductivity, were generated for each observation well based on the individual
curve-matching solutions (Table 2). An aquifer thickness of 273-feet was assumed for Area 1, based on the
approximate maximum saturated thickness for Area 1 wells.

Estimated transmissivities for Area 1 observation wells ranged from 23.71 ft2/day to 90.46 ft2/day, with a
mean of 63.10 ft2/day. Estimated hydraulic conductivities for Area 2 observation wells ranged from
0.0868 feet/day to 0.3314 feet/day, with a mean of 0.2311 feet/day.

Included in Appendix C-2 are the Theis and Moench sol ution outputs, plotted and utilizing the mean of
estimated hydrogeol ogic parameters for the individual wells, along with distance-drawdown curves
(observed drawdown at cessation of pumping) utilizing the Theis and Moench solution estimates. The
Theis and Moench distance-drawdown curves show radii of influence of approximately 950-feet and 2,250-
feet, respectively, for 0.10-feet of drawdown.
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Area 1l and Area 2 Pumping Test Results — Laboratory Analysis of Groundwater Samples
Laboratory results of analysis for groundwater samples collected during the pumping tests from the

pumping well discharge lines for PW-1 and PW-2 are summarized in Table 3. Mercury was detected in the
groundwater sample collected from PW-2 at a concentration of 0.461 ug/L, which is above the North
Carolina surface water standard of 0.012 pg/L. However, the reported concentration was flagged by the
laboratory, noting that mercury was also detected in the associated |aboratory blank, indicating potential
cross-contamination or erroneous measurements by the laboratory during analysis. No other analytes were

detected at concentrations above applicable surface water standards.

Areal and Area 2 Pumping Test Results — Radius of Influence and Inflow Calculations

The Sichardt formulawas utilized in order to provide estimates for the potential extent of hydraulic
influence on the aquifer that could be expected due to future quarry-dewatering operations, with the
calculations provided in Appendix E. Two estimates were calculated for each study area; one for an

assumed quarry depth of 300-feet, and one for an assumed quarry depth of 500-feet.

The “Steady Groundwater Inflows into Open Excavations” worksheet developed by S.S. Papadopoul os &
Associates, Inc. was provided by Sunrock in order to estimate potential groundwater withdrawal rates
during the quarry-dewatering process. Model #7 in the worksheet (based on the Dupuit-Thiem equation
and applicable for radial unconfined flow into a circular excavation) was utilized for the inflow
calculations. Outputs of the worksheet calculations are provided in Appendix E. Separate outputs were
generated for each of the two study areas, utilizing the mean hydraulic conductivities estimated for each
area, the approximate radius of the proposed quarry pits, plus the estimated radii of influence on the aquifer
from dewatering the pit as determined by the Sichardt formula calculations. In addition, inflow estimates
were calculated for quarry depths of 300-feet and 500-feet.

Estimated radii of influence due to dewatering and groundwater inflow rates (from the aquifer into the

quarry pit/excavation) are summarized as follows.

Estimated Radii of Influence and Inflow Rates (Quarry Depths of 300-feet)

Estimated Radii of Influence Due Estimated I nflow Rates
Study Area to Quarry Pit Dewatering
(meters) (feet) (m®%sec) (gal/day) (gal/min)
Areal 222 728 0.04293 979,896 680
Area?2 181 594 0.03368 768,733 534
Combined Inflow Rate for Both Pits; 0.07661 1,748,629 1,214

PiebmonT GEOLOGIC, P.C.
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Estimated Radii of Influence Due Estimated I nflow Rates
Study Area to Quarry Pit Dewatering
(meters) (feet) (m3/sec) (gal/day) (gal/min)
Areal 387 1,270 0.08437 1,925,683 1,337
Area2 315 1,033 0.06526 1,489,433 1,034
Combined Inflow Rate for Both Pits: 0.14963 3,415,116 2,371

Because the variables used in the above calculations assume that the quarry pit walls will be near-vertical,

compared to the designed slopes of approximately 40-degrees, the estimated radii of influence and inflow

rates are likely over-conservative. For example, both cal cul ations incorporate the saturated thickness

required to be dewatered, utilizing the water table surface as the upper bound and the base of the pit asthe

lower bound. However, the aerial extent of the pits that will actually reach the maximum proposed depths

is proportionally small, compared to the pit as a whole (less than approximately 25% of the pit footprints

will reach those depths).

PiebmonT GEOLOGIC, P.C.
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4.0 WATER-SUPPLY WELL SURVEY

A water-supply well (WSW) survey was conducted in August 2019 to locate private WSWsin the vicinity
of the site. The WSW survey was completed utilizing the online graphical information system (GIS) tools
for Caswell County and Person County, plus records on file in each county related to water-supply well

permitting and well-construction details.

The WSW survey targeted properties located within 0.5-miles of a 728-foot buffer applied to the perimeter
of the proposed quarry footprints. This buffer distance corresponds to the greater of the two estimates for
extent of hydraulic influence on the aquifer due to dewatering based on quarry depths of 300-feet (as
calculated above in Section 3.2). The 728-foot distance was used as the reference point for the 0.5-mile
target area, rather than 1,270-feet (which corresponds to the greater of the two hydraulic influence
estimates based on quarry depths of 500-feet) since each of the buffer calculations are presumed to be over-

conservative.

A map showing the footprints of the two proposed quarry pits, the 728-foot estimated hydraulic influence
buffer area (plus the 1,270-foot buffer area for comparison), along with the locations of WSWsiis presented
asFigure 9. A summary of the WSW survey resultsis provided as Table 4. Tax/property cards for the
parcelsidentified in the WSW survey, plus well-construction records that were on file with Caswell County

and Person County are provided in Appendix F.

Asthefirst step of the WSW survey, a preliminary search of aerial imagery and property records using the
Caswell County and Person County GIS tools was conducted to locate parcels potentially containing
WSWs. Next, asearch of Caswell and Person County WSW permit records was conducted using the list of
addresses suspected of containing WSWs. Person County WSW permit records were obtained using the
county’s online database, while permit records for Caswell County were obtained with the assistance of Mr.
Donnie Powell of the Caswell County Health Department.

A total of 30 properties containing WSWs were located during the WSW survey; 26 of which are located in
Caswell County and 4 of which are located in Person County. Records indicate that one of the Person
County properties contains two WSWs. All other available records for the remaining properties indicate
the presence of only one WSW on each.

Reported depths of the WSWs (based on well-construction records submitted to the counties by the well-
drilling contractors) range from approximately 105- to 562-feet below grade, with reported static water
levels ranging from 6- to 35-feet below grade. Reported groundwater production rates (i.e., yields) of the
wells range from 0.5- to 43-gpm.
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One WSW (#1) islocated on the site property (to the west of the proposed quarry pits), at/near the outer
extent of the 728-foot hydraulic influence buffer. One offsite WSW (#2) is located within the 728-foot
buffer, on the property to the west southern-most proposed quarry pit and across Wrenn Road. The
property contains an abandoned residential structure and the remainder of the property appears to be
utilized solely for agricultural purposes. No well-construction details are available for either of the two

aforementioned WSWs. No other WSWs appear to be location within the 728-foot buffer area.

In addition to the two WSW referenced above, one other WSW (#14) appears to be located within the
1,270-foot buffer area. The parcel, located at 28 Henry Daniels Road, is situated near the outer extent of
the 1,270-foot buffer. Based on the well-construction record, the WSW has a reported depth of 165-feet
below grade, areported static water level of 22-feet below grade, and areported groundwater production
rate of 9-gpm.
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50 CONCLUSIONS/DISCUSSION

Relatively substantial water-table drawdown was observed within both study areas during the pumping
tests (although the greatest drawdown was generally confined to the areaimmediately surrounding the
pumping well), indicating that similar effects may be observed as part of any future dewatering during
quarrying operations. In addition, the drawdown would likely be greater in magnitude and aerial extent
than that observed during the pumping tests, due to sustained and prolonged dewatering of the quarrying
pits that would be typical of quarrying operations. As such, the quarry-dewatering process could
potentially impact offsite private WSWs located within the estimated zone of hydraulic influence, through
localized drawdown of the aguifer (which could result in reduced groundwater-production rates for the
WSWs).

However, based on the estimated hydraulic conductivities and radii of hydraulic influence as determined by
this hydrogeological study, impacts to offsite WSWSs are expected to be negligible (with the possible
exception of offsite WSW location #2, although it appears that this WSW is not currently in service due to
theresidential structure being abandoned and uninhabited). Based on available records, most of the WSWs
are constructed to total depths between approximately 150- and 200-feet. In addition, the records indicate
that all of the WSWs have static standing-water columns of at |east approximately 90-feet, indicating that
substantial drawdown of the aquifer (i.e., well-outside of estimated buffer areas) would be required to
adversely affect groundwater-production rates of the WSWs.

To monitor/track drawdown of the aquifer (i.e., the cone of depression) that is expected to be induced over
time as aresult of quarry-dewatering, the existing site wells - including the nine wellsinstalled for the
hydrogeological study plus the one existing site WSW - can be utilized as observation wells, and gauged
for water levels on aroutine basis (e.g., monthly or quarterly). The existing site WSW, which islocated
west of the proposed quarry pits, will provide useful groundwater-level data dueto it being located at/near
the estimated 728-foot radius of hydraulic influence. Since the nine wellsinstalled for the hydrogeological
study are located within the footprints of the two proposed quarry pits, these wells will eventually be over-
excavated/mined as quarrying operations proceed. Thus, new observation wells outside of the quarry
footprints (e.g., aong the perimeter of the site property) may eventually be installed to replace these wells

asthey are taken out of service.
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Area 2 of Hydro Study
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TABLE 1
GROUNDWATER OBSERVATION AND PUMPING WELL CONSTRUCTION DETAILS
Carolina Sunrock
Caswell County Property
Prospect Hill, North Carolina
AREA 1 OBSERVATION AND PUMPING WELLS

wdll Date Total Outer Casing | Outer Casing| Waell I.D. Screen TOC
No. Installed | Depth (1) Depth (1) I.D. (in.) (in.) Interval (1)| Elev. (2)
Ow1-1 3/29/2019 300 33 6.125 5.5* 33-300* 588.63
Oow1-2 4/3/2019 300 47 6.125 5.5* 47-300* 593.29
OWwW1-3 4/4/2019 300 52 6.125 5.5% 52-300* 594.31
PW-1 4/2/2019 300 52 6.125 5.5* 52-300* 594.45

AREA 2 OBSERVATION AND PUMPING WELLS

Well Date Total Outer Casing | Outer Casing| Waell I.D. Screen TOC
No. Installed | Depth (1) Depth (1) I.D. (in.) (in.) Interval (1)| Elev. (2)
ow2-1 3/19/2019 300 49 6.125 5.5* 49-300* 596.99
OwW2-2 3/20/2019 300 36 6.125 5.5* 36-300* 599.54
OwW?2-3 3/26/2019 300 69 6.125 5.5* 69-300* 593.44
PW-2 3/21/2019 300 64 6.125 5.5% 64-300* 596.42

BACKGROUND OBSERVATION WELL

wdll Date Total Outer Casing | Outer Casing| Waell I.D. Screen TOC
No. Installed | Depth (1) Depth (1) I.D. (in.) (in.) Interval (1)| Elev. (2)
CD-12 Dec. 2018 253 20 3 3 20-253* 586.12

(1) Measured in feet below ground surface.

TOC =Top of casing.

PIEDMONT GEOLOGIC, P.C.

(2) Measured in feet above Mean Sea Level.
*  Open-holein bedrock. Well I.D. refers to open hole diameter and screen interval refers to open hole interval.
[.D. = Inside diameter.
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TABLE 2
SUMMARY OF AQTESOLYV CURVE-MATCHING RESULTS

Carolina Sunrock
Caswell County Property
Prospect Hill, North Carolina

AREA 1 OBSERVATION WELLS

Well Solution | T (ftzlday) K (ft/day) S KJ/K, K' (ft/day) S (fth) S,
OW1-1 Theis 23.71 0.0868 0.000014 1 -- -- --
Moench 48.21 0.1766 -- -- 0.0423 2.04E-12 --
OW1-2 Theis 90.46 0.3314 0.000170 1 -- -- --
Moench 76.41 0.2799 -- -- 0.0423 2.04E-12 --
OW1-3 Theis 50.08 0.1834 0.002119 1 -- -- --
Moench 89.74 0.3287 -- -- 1.89E-05 4.84E-12 --
Mean 63.10 0.2311 0.000768 -- 0.0282 2.97E-12 --
Standard Deviation 26.75 0.0980 0.001173 -- 0.0244 1.62E-12 --
AREA 2 OBSERVATION WELLS
Well Solution | T (ftzlday) K (ft/day) S KJ/K, K" (ft/day) S (fth) Sy
ow2-1 Neuman 25.77 0.0944 0.000186 107.1 -- -- 0.007401
ow?2-2 Neuman 68.27 0.2501 0.001585 1.778 -- -- 0.0000273
OW2-3 Neuman 31.11 0.1140 0.000035 14.96 -- -- 0.001
Mean 41.72 0.1528 0.000602 41.3 -- -- 0.00281
Standard Deviation 23.15 0.0848 0.000855 57.4 -- -- 0.00401

Note: Aquifer thickness (b) assumed to be 273 feet for Area 1 and 270 feet for Area 2.

T = Transmissivity (ft*/day)
K = Hydraulic conductivity of the aquifer [Theis & Neuman solutions] or fractures [Moench solution] (ft/day)

K' = Hydraulic conductivity of matrix (ft/day)
K,/K; = Hydraulic conductivity anisotropy ratio (dimensionless)
S = Storativity (dimensionless)

S, = Fracture specific storage (ft™)
S’ = Matrix specific storage (ft'l)
S, = Specific yield (dimensionless)

Sw = Wellbore skin factor (dimensionless)

S; = Fracture skin factor (dimensionless)




TABLE 3
SUMMARIZED RESULTS OF LABORATORY ANALYSIS
GROUNDWATER SAMPLES COLLECTED FROM PUMPING WELLSPW-1 AND PW-2

Carolina Sunrock
Caswell County Property
Prospect Hill, North Carolina

Well I.D.: PW-1 PW-2 SW.
Sample Date: 5/8/19 5/3/19 Std. (2)
EPA Method 200.7 (ug/L) (1)
Barium 14.9 115 1,000 (3)
Calcium 35,100 45,800 NS
Magnesium 8,640 16,100 NS
Manganese 134 317 50 (3)(4)
Potassium 2,580 B 2,660 NS
Sodium 16,200 13,500 NS
Sulfur 7,000 4,090 NS
EPA Method 245.1 (ug/L)
Mercury <0.200 0.461 B 0.012 (5)

1) Method compounds detected in one or more samples are listed.

2) NC surface water standard per 15A NCAC 2B or U.S. EPA Nationa Recommended Water Quality Criteria (NRWQC).

3) Human health criteria.

4) Per NC surface water standards table - "EPA approved removal of NC human health standards [for manganese] as part of
2007-2016 Triennial review due to high natural occurrence in NC surface waters. The EPA NRWQC remains here as

guidance for instances when toxicity information is needed."

5) Freshwater aguatic life criteria.
NS = No surface water standard exists.

B = The same analyte was detected in the associated laboratory blank.
Concentrations listed in bold type are above surface NC water standard or U.S. EPA Nationa Criteria.

PIEDMONT GEOLOGIC, P.C.
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TABLE 4
SUMMARY OF WATER-SUPPLY WELLSLOCATED WITHIN 0.5-MILES

Carolina Sunrock
Caswell County Property
Prospect Hill, North Carolina

Location |.D. Approximate Distance Property Address Property Confirmed WSW Based Reported Depth, Static Water Level, and Yield of WSW (4)
Number (1) and Direction (2) Street City County Use/Type Current Property Owner (s) on County Records? (3) Depth Static Water Level Yield
1 20 feet /W Wrenn Rd. (5) Prospect Hill Caswell Agricultura ETREELLC Yes N/A N/A N/A
2 0 feet/ SW 1238 Wrenn Rd. Prospect Hill Caswell Agricultura (6) ETREELLC Yes N/A N/A N/A
3 2,350 feet / NW 523 Russell Loop Rd. Prospect Hill Caswell Residential Janice R Bullock Yes N/A N/A N/A
4 2,100 feet / NW 719 Russell Loop Rd. Prospect Hill Caswell Residential/Agricultural Joe Billy Oakes Yes 340 feet 24 feet 10 gpm
5 2,200 feet/ N 1063 Russell Loop Rd. Prospect Hill Caswell Residential/Agricultural Big Acorn Farm LLC Yes N/A N/A N/A
6 2,350 feet/ N 1102 Russell Loop Rd. Prospect Hill Caswell Residential Christopher B Langley & Jerri N Thompson Yes 160 feet 25 feet 15 gpm
7 1,950 feet / NW 523 Russell Loop Rd. Prospect Hill Caswell Residential Harvey B Wade Jr. Yes N/A N/A N/A
8 1,800 feet / NW 595 Russell Loop Rd. Prospect Hill Caswell Residential Dennis Murray & Lessie Dishman Yes N/A N/A N/A
9 950 feet / NW 115 Beaver Falls Dr Prospect Hill Caswell Residential GeneM & SylviaC Herbert Yes 157 feet 14 feet 15gpm
10 650 feet / NW 206 Beaver FallsDr. Prospect Hill Caswell Residential Sara Christine Cook Yes 145 feet 21 feet 7-8 gpm
11 1,000 feet / NW 258 Beaver FallsDr. Prospect Hill Caswell Residential/Agricultural LoraWorsham Yes 105 feet 16 feet 30 gpm
12 1,350 feet / N 802 Russell Loop Rd. Prospect Hill Caswell Residential Dale R Kemper (trustee) Yes N/A N/A N/A
13 1,550 feet/ N 915 Russell Loop Rd. Prospect Hill Caswell Residential Dorothy W Dix & Richard E Wilborne Yes N/A N/A N/A
14 450 feet / N 28 Henry Daniels Rd. Prospect Hill Caswell Residential/Agricultural Dale R Kemper (trustee) Yes 165 feet 22 feet 9 gpm
15 8,500 feet / N 200 Henry Daniels Rd. Prospect Hill Caswell Residential/Agricultural Karen Oestreicher, et al. Yes 186 feet 35 feet 8 gpm
16 1,600 feet / N 152 Henry Daniels Rd. Prospect Hill Caswell Residential Oscar & TeresaGammon Il Yes N/A N/A N/A
17 1,300 feet / NE Henry Daniels Rd. (5) Prospect Hill Caswell Residential Tom & Donna Nicholais Yes N/A N/A N/A
18a 1,550 feet / W 1262 Tom BowesRd. | HurdleMills |  Person Residential Amy C McCauley Yes 142 feet 6 feet 8 gom
18b 562 feet 29 feet 0.5gpm
19 750 feet / W Goose Creek Rd. (5) Prospect Hill Caswell Residential GeorgiaT Lewis & Jeffrey G Gravitte Yes N/A N/A N/A
20 650 feet / W 971 Goose Creek Rd. Prospect Hill Caswell Residential William N & DonnaH Brown Yes N/A N/A N/A
21 750 feet / W 950 Goose Creek Rd. Prospect Hill Caswell Residential/Agricultural Parker Pruitt & Rita Hudgins Yes N/A N/A N/A
22 1,750 feet / W Tom Bowes Rd. (5) Hurdle Mills Person Residential Joanne Howerton Yes N/A N/A N/A
23 2,000 feet / W Tom Bowes Rd. (5) Hurdle Mills Person Residential Joanne Howerton Yes N/A N/A N/A
24 2,100 feet / W Tom Bowes Rd. (5) Hurdle Mills Person Residential Ralph B Warren Yes N/A N/A N/A
25 700 feet/ S 2101 Wrenn Rd. Prospect Hill Caswell Residential Nathaniel C & Jesse D Talley Yes 180 feet 39 feet 40 gpm
26 1,800 feet/ S 2592 Wrenn Rd. Prospect Hill Caswell Residential/Agricultural Christopher & Julie Woerdeman Yes 160 feet 30 feet 8 gpm
27 2,500 feet / SW 1275 Carver Rd. Prospect Hill Caswell Residential John W & PamelaH Carver Yes 400 feet 30 feet 15 gpm
28 2,500 feet / SW 1209 Carver Rd. Prospect Hill Caswell Residential Christopher M & Carrie Andrews Yes 145 feet Not listed 20 gpm
29 1,850 feet / SW 989 Carver Rd. Prospect Hill Caswell Residential/Agricultural John T Jr & PatriciaM Carver Yes N/A N/A N/A
30 2,600 feet / SW 981 Carver Rd. Prospect Hill Caswell Residential Jonathon B Carver Yes 200 feet 23 feet 43 gpm

(1) Referto Figure9 ("Locations of Water-Supply Wells") for 1.D. numbers.

(2) Minimum distance from estimated extent of hydraulic influence due to dewatering of proposed quarry pits (based on pit depths of 300 feet).
(3) WSW confirmed based on Caswell County or Person County Health Department and/or tax card records.

(4) Based on well construction records and/or permits filed with County. Well depths and static water levels referenced in feet below grade.
(5) No specific street numbers listed for property in County GIS record or tax card. Refer to Figure 9 for actual location.

(6) Property also contains a vacant/abandoned residential structure.

Note: Property owner, useltype, and address information obtained from Caswell County and Person County GIS websites.

WSW = Water-supply well

N/A = WEell construction record not available in County records.

gpm = Gallons per minute
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BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C.

SHEET: 1 OF 7
BORING/WELL I.D.: ow1i-1 CLIENT: Carolina Sunrock
DATE(S) DRILLED: 3/28/2019 - 3/29/2019 PROJECT NAME: Caswell County Hydro Study
LOGGED BY: J. Murphrey PROJECT NO.: 1925

DRILL METHOD:

Truck-mounted Drilltech T25KW

PROJECT LOCATION: Wrenn Road, Prospect Hill, NC

SAMPLING METHOD/INTERVAL:

Logged from cuttings.

DRILLING CONTR.:

Carolina-Virginia Well Co.

BORING DIAMETER:

8" (air hammer bit) from 0'-33' bgs; 5.5" (air hammer bit) from 33'-300' bgs.

REMARKS:

Area 1 observation well.

WELL CONSTRUCTION INFORMATION

OUTER CASING SIZE/MATERIAL:

6.125" I.D. Sch. 40 PVC

OUTER CASING INTERVAL:

2.5'ags to 33' bgs

INNER CASING SIZE/MATERIAL: N/A INNER CASING INTERVAL: N/A
SCREEN SIZE/MATERIAL: N/A; open hole in bedrock SCREEN INTERVAL: 33' bgs to 300' bgs
SAND PACK SIZE/MATERIAL: N/A SAND PACK INTERVAL: N/A
GROUT TYPE: Portland Cement BENTONITE SEAL INTERVAL: N/A

DEVELOPMENT METHOD/TIME:

Flushed out with rig's air tooling

GROUT INTERVAL.

0' bgs to 33' bgs

REMARKS:

Open hole in bedrock from 33' to 300' bgs. Completed as a stickup well (~2.5' of stickup).

DESCRIPTIVE LOG

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-0- [0'- 9" Light brown to VF-C grained sand, some silt, dry.

-30-

9'-22": Brown silt , some VF grained sand, mosit, possibly
highly weathered diabase.

22'- 26" SAA

26' -35" SAA, color change from light brown to brown, silt,
trace-little sand and gravel, moist, slightly weathered.

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Well casing
Well screen

Native soil/rock

Bentonite seal
Cement/bentonite grout

VF

<

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 2 OF

BORING/WELL I.D.: OW1-1 |CLIENT/PROJECT: Carolina Sunrock |DATE(S) DRILLED: 3/28/2019 - 3/29/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) | (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-30-
- Set 6.125" PVC casing to 33' bgs.
-35- [35'- 42" Rock cuttings very light brown to white (diorite),
- unweathered.
-40-
- 42'- 50" SAA
-45-
-50- [50" - 62": SAA, vuttings dark gray to dark brown, wet.
_55-
-60-
- 62' - 82": SAA
-65-
-70-
_75-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 3 OF

BORING/WELL I.D.: OW1-1 [CLIENT/PROJECT: Carolina Sunrock [DATE(S) DRILLED: 3/28/2019 - 3/29/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) | (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
_75-
-80-
- 82'- 102" SAA
-85-
-90-
-95-
-100-
- 102' - 122" SAA
-105-
-110-
-115-
-120-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 4 OF

BORING/WELL I.D.: OW1-1 [CLIENT/PROJECT: Carolina Sunrock [DATE(S) DRILLED: 3/28/2019 - 3/29/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-120-
- 122' - 142" SAA
-125-
-130-
-135-
-140-
- 142' - 162" SAA, cuttings still dark gray.
-145-
-150-
-155-
-160-
- 162' - 182" SAA
-165-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 5 OF

BORING/WELL I.D.:

Oow1-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/28/2019 - 3/29/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-170-

- 182" - 202" SAA

- 202' - 222": SAA

-215-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 6 OF

BORING/WELL I.D.:

Oow1-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/28/2019 - 3/29/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC
COLUMN

DEPTH
(FT)

DESCRIPTION OF MATERIAL

-220-

-265-

222' - 242" SAA

242' - 262": SAA

262' - 282": SAA

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Native soil/rock

Bentonite seal

Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 7 OF

BORING/WELL I.D.:

Oow1-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/28/2019 - 3/29/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC

COLUMN DESCRIPTION OF MATERIAL

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

282' - 300: SAA

End boring at 300' bgs.

Native soil/rock

Sand pack

Bentonite seal
Cement/bentonite grout
Well casing

Well screen

VF

<

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C.

SHEET: 1 OF 7
BORING/WELL I.D.: ow1-2 CLIENT: Carolina Sunrock
DATE(S) DRILLED: 4/2/2019 - 4/3/2019 PROJECT NAME: Caswell County Hydro Study
LOGGED BY: J. Murphrey PROJECT NO.: 1925

DRILL METHOD:

Truck-mounted Drilltech T25KW

PROJECT LOCATION: Wrenn Road, Prospect Hill, NC

SAMPLING METHOD/INTERVAL:

Logged from cuttings.

DRILLING CONTR.:

Carolina-Virginia Well Co.

BORING DIAMETER:

8" (air hammer bit) from 0'-47' bgs; 5.5" (air hammer bit) from 47'-300' bgs.

REMARKS:

Area 1 observation well.

WELL CONSTRUCTION INFORMATION

OUTER CASING SIZE/MATERIAL:

6.125" I.D. Sch. 40 PVC

OUTER CASING INTERVAL:

2.5'ags to 47' bgs

INNER CASING SIZE/MATERIAL: N/A INNER CASING INTERVAL: N/A
SCREEN SIZE/MATERIAL: N/A; open hole in bedrock SCREEN INTERVAL: 47' bgs to 300" bgs
SAND PACK SIZE/MATERIAL: N/A SAND PACK INTERVAL: N/A
GROUT TYPE: Portland Cement BENTONITE SEAL INTERVAL: N/A

DEVELOPMENT METHOD/TIME:

Flushed out with rig's air tooling

GROUT INTERVAL.

0' bgs to 47' bgs

REMARKS:

Open hole in bedrock from 47' to 300' bgs. Completed as a stickup well (~2.5' of stickup).

DESCRIPTIVE LOG

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) |  (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-0- [0'- 22" Light brown VF-C grained sand, some silt, trace quartz

gravel, dry.

-5-
-10-
-15-
-20-
- 22'-52": SAA, moist, wet at 30-35 feet, getting into highly
- weathered rock at 30'. Softer zone 30-37 feet. More
- solid rock 37-42 feet. Cuttings dark brown at 40'
-25- (diabase).
-30-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
1.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 2 OF 7

BORING/WELL I.D.:

Oow1-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 4/2/2019 - 4/3/2019

DESCRIPTIVE LOG (continued)

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-30-
-35-
-40-
-45-
- Set 6.125" PVC casing to 47' bgs.
-50-
- 52'- 62": SAA (diabase), dry, no significant water-bearing fractures.
_55-
-60-
- 62' - 82": SAA, cuttings now light gray, likely still diabase, moist.
-65-
-70-
_75-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 3 OF

BORING/WELL I.D.: 0OW1-2 [CLIENT/PROJECT: Carolina Sunrock [DATE(S) DRILLED: 4/2/2019 - 4/3/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
_75-
-80-
- 82'- 102" SAA
-85-
-90-
-95-
-100-
- 102' -122": SAA
-105-
-110-
-115-
-120-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 4 OF

BORING/WELL I.D.:

Oow1-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 4/2/2019 - 4/3/2019

DESCRIPTIVE LOG (continued)

CORE RUN SAMPLE | PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) |  (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-120-

-165-

122' - 142" SAA, possible fracture(s) around 125'-130".

142' - 162" SAA

162' - 182" SAA

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Native soil/rock

Bentonite seal

Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 5 OF

BORING/WELL I.D.:

Oow1-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 4/2/2019 - 4/3/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-170-

- 182" - 202" SAA

- 202' - 222": SAA

-215-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 6 OF

BORING/WELL I.D.:

Oow1-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 4/2/2019 - 4/3/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC
COLUMN

DEPTH
(FT)

DESCRIPTION OF MATERIAL

-220-

-265-

222' - 242" SAA

242' - 262": SAA

262' - 282": SAA

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Native soil/rock

Bentonite seal

Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 7 OF

BORING/WELL I.D.: OW1-2 |CLIENT/PROJECT: Carolina Sunrock |DATE(S) DRILLED: 4/2/2019 - 4/3/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC

INTERVAL (FT)

INTERVAL (FT)

(ppm) COLUMN DESCRIPTION OF MATERIAL

282' - 300: SAA

End boring at 300' bgs.

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Native soil/rock

Sand pack

Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF

<

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C.

SHEET: 1 OF 7
BORING/WELL I.D.: Oow1-3 CLIENT: Carolina Sunrock
DATE(S) DRILLED: 4/4/2019 PROJECT NAME: Caswell County Hydro Study
LOGGED BY: J. Murphrey PROJECT NO.: 1925

DRILL METHOD:

Truck-mounted Drilltech T25KW

PROJECT LOCATION: Wrenn Road, Prospect Hill, NC

SAMPLING METHOD/INTERVAL:

Logged from cuttings.

DRILLING CONTR.:

Carolina-Virginia Well Co.

BORING DIAMETER:

8" (air hammer bit) from 0'-52"' bgs; 5.5" (air hammer bit) from 52'-300' bgs.

REMARKS:

Area 1 observation well.

WELL CONSTRUCTION INFORMATION

OUTER CASING SIZE/MATERIAL:

6.125" I.D. Sch. 40 PVC

OUTER CASING INTERVAL:

2'ags to 52' bgs

INNER CASING SIZE/MATERIAL: N/A INNER CASING INTERVAL: N/A
SCREEN SIZE/MATERIAL: N/A; open hole in bedrock SCREEN INTERVAL: 52' bgs to 300' bgs
SAND PACK SIZE/MATERIAL: N/A SAND PACK INTERVAL: N/A
GROUT TYPE: Portland Cement BENTONITE SEAL INTERVAL: N/A

DEVELOPMENT METHOD/TIME:

Flushed out with rig's air tooling

GROUT INTERVAL.

0' bgs to 52' bgs

REMARKS:

Open hole in bedrock from 52' to 300' bgs. Completed as a stickup well (~2' of stickup).

DESCRIPTIVE LOG

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-0- [0'- 17" Light brown VF-C grained sand, some silt, dry.

-30-

17 '- 22" Light brown VF-C drained sand, trace quartz gravel.

22' - 34": SAA, moist to wet (wet 30-33 feet), highly weathered

rock with depth.

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Well casing
Well screen

Native soil/rock

Bentonite seal
Cement/bentonite grout

VF

<

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET:

2

OF 7

BORING/WELL I.D.:

Oow1-3

|CLIENT/PROJECT: Carolina Sunrock

[DATE(S) DRILLED:

4/4/2019

DESCRIPTIVE LOG (continued)

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-30-
- 34' - 42": Weathered rock, increasing hardness with depth, fairly
-35- solid around 37', wet, brown to dark brown cuttings.
-40-
- 42' - 52": Rock (unweathered).
-45-
-50-
- Set 6.125" PVC casing to 52' bgs.
- 52'- 62" SAA
_55-
-60-
- 62' - 82": SAA, moist-wet (possible fractures).
-65-
-70-
_75-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse
Well casing
Well screen




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C. SHEET: 3 OF
BORING/WELL I.D.: OW1-3 [CLIENT/PROJECT: Carolina Sunrock [DATE(S) DRILLED: 4/4/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) | (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
_75-
-80-
- 82'- 102" SAA
-85-
-90-
-95-
-100-
- 102' - 122" SAA
-105-
-110-
-115-
-120-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen



BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 4 OF 7

BORING/WELL I.D.: OW1-3 [CLIENT/PROJECT: Carolina Sunrock [DATE(S) DRILLED: 4/4/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-120-
- 122' - 142" SAA
-125-
-130-
-135-
-140-
- 142' - 162" SAA
-145-
-150-
-155-
-160-
- 162' - 182" SAA, no significant water-bearing fractures encountered yet
-165-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen



BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 5 OF

BORING/WELL I.D.:

Oow1-3

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 4/4/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-170-

- 182" - 202" SAA

- 202' - 222": SAA

-215-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C. SHEET: 6 OF
BORING/WELL I.D.: OW1-3 [CLIENT/PROJECT: Carolina Sunrock [DATE(S) DRILLED: 4/4/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) | (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-220-
- 222' - 242" SAA
-225-
-230-
-235-
-240-
- 242' - 262": SAA
-245-
-250-
-255-
-260-
- 262' - 282": SAA
-265-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 7 OF

BORING/WELL I.D.: OW1-3

|CLIENT/PROJECT: Carolina Sunrock

[DATE(S) DRILLED:

4/4/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE

INTERVAL (FT)

PID VOCs GRAPHIC
(ppm) COLUMN

DESCRIPTION OF MATERIAL

282' - 300: SAA

End boring at 300' bgs.

HSA
ags
bgs
I.D.

Hollow stem auger
Above ground surface
Below ground surface
Inside diameter

Native soil/rock VF
Sand pack F
Bentonite seal M
Cement/bentonite grout C

Well casing
Well screen

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C.

SHEET: 1 OF 7
BORING/WELL I.D.: ow2-1 CLIENT: Carolina Sunrock
DATE(S) DRILLED: 3/18/2019 - 3/19/2019 PROJECT NAME: Caswell County Hydro Study
LOGGED BY: J. Murphrey PROJECT NO.: 1925

DRILL METHOD:

Truck-mounted Drilltech T25KW

PROJECT LOCATION: Wrenn Road, Prospect Hill, NC

SAMPLING METHOD/INTERVAL:

Logged from cuttings.

DRILLING CONTR.: Carolina-Virginia Well Co.

BORING DIAMETER:

8" (air hammer bit) from 0'-49' bgs; 5.5" (air hammer bit) from 49'-300' bgs.

REMARKS:

Area 2 observation well.

WELL CONSTRUCTION INFORMATION

OUTER CASING SIZE/MATERIAL:

6.125" I.D. Sch. 40 PVC

OUTER CASING INTERVAL: 2" ags to 49' bgs

INNER CASING SIZE/MATERIAL: N/A INNER CASING INTERVAL: N/A
SCREEN SIZE/MATERIAL: N/A; open hole in bedrock SCREEN INTERVAL: 49' bgs to 300" bgs
SAND PACK SIZE/MATERIAL: N/A SAND PACK INTERVAL: N/A
GROUT TYPE: Portland Cement BENTONITE SEAL INTERVAL: N/A

DEVELOPMENT METHOD/TIME:

Flushed out with rig's air tooling

GROUT INTERVAL. 0' bgs to 49' bgs

REMARKS:

Open hole in bedrock from 49' to 300' bgs. Completed as a stickup well (~2' of stickup).

DESCRIPTIVE LOG

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-0- |0’ - 8" Light brown silt and VF-F grained sand.

-30-

8'- 22" SAA, with highly weathered rock.

22'- 26": SAA, very soft zone, moist.

26' - 42": SAA, somewhat harder.

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Well casing
Well screen

Native soil/rock

Bentonite seal
Cement/bentonite grout

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 2 OF 7

BORING/WELL I.D.:

Oowz2-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/18/2019 - 3/19/2019

DESCRIPTIVE LOG (continued)

CORE RUN SAMPLE | PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) |  (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-30-

-35- 35" SAA, wet.

- 42'- 50": SAA, wet, increasing hardness with depth.

- Set 6.125" PVC casing to 49' bgs.

-50- [50' - 62": SAA, color change to brown / dark brown. Very hard rock
- (diabase).

_55-
-60-
- 62' - 82": SAA, very hard rock, possible fractures (cuttings moist-wet).
-65-
-70-
_75-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 3 OF

BORING/WELL I.D.:

Oowz2-1

|CLIENT/PROJECT: Carolina Sunrock |DATE(S) DRILLED: 3/18/2019 - 3/19/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT) DESCRIPTION OF MATERIAL

-75-

-80-

- 102' - 114" SAA, diabase, wet.

-105-
-110-
- 114' - 122"; SAA with apparent water-bearing fracture.
-115-
-120-
HSA Hollow stem auger Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 4 OF

BORING/WELL I.D.:

Oowz2-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/18/2019 - 3/19/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC
COLUMN

DEPTH
(FT)

DESCRIPTION OF MATERIAL

-120-

-165-

122' - 142" SAA

142' - 162" SAA

162' - 182" SAA

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Native soil/rock

Bentonite seal

Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 5 OF 7

BORING/WELL I.D.:

Oowz2-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/18/2019 - 3/19/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-170-

- 182' - 202" SAA, with water-bearing fracture around 190' to 195'.

- 202' - 222": SAA

-215-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 6 OF 7

BORING/WELL I.D.:

Oowz2-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/18/2019 - 3/19/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-220-

- 222' - 242": SAA, possioble weathered zone around 230' to 231".

- 242' - 262": SAA

- 262' 282": SAA

-265-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 7 OF

BORING/WELL I.D.:

Oowz2-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/18/2019 - 3/19/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC

COLUMN DESCRIPTION OF MATERIAL

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

282' - 300: SAA

End boring at 300' bgs.

Native soil/rock

Sand pack

Bentonite seal
Cement/bentonite grout
Well casing

Well screen

VF

<

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C.

SHEET: 1 OF 7
BORING/WELL I.D.: ow2-2 CLIENT: Carolina Sunrock
DATE(S) DRILLED: 3/19/2019 - 3/20/2019 PROJECT NAME: Caswell County Hydro Study
LOGGED BY: J. Murphrey PROJECT NO.: 1925

DRILL METHOD:

Truck-mounted Drilltech T25KW

PROJECT LOCATION: Wrenn Road, Prospect Hill, NC

SAMPLING METHOD/INTERVAL:

Logged from cuttings.

DRILLING CONTR.:

Carolina-Virginia Well Co.

BORING DIAMETER:

8" (air hammer bit) from 0'-36' bgs; 5.5" (air hammer bit) from 36'-300' bgs.

REMARKS: Area 2 observation well.
WELL CONSTRUCTION INFORMATION
OUTER CASING SIZE/MATERIAL:  6.125" 1.D. Sch. 40 PVC OUTER CASING INTERVAL: 2" ags to 36' bgs
INNER CASING SIZE/MATERIAL: N/A INNER CASING INTERVAL: N/A
SCREEN SIZE/MATERIAL: N/A; open hole in bedrock SCREEN INTERVAL: 36' bgs to 300' bgs
SAND PACK SIZE/MATERIAL: N/A SAND PACK INTERVAL: N/A
GROUT TYPE: Portland Cement BENTONITE SEAL INTERVAL: N/A
DEVELOPMENT METHOD/TIME: Flushed out with rig's air tooling GROUT INTERVAL: 0' bgs to 36' bgs
REMARKS: Open hole in bedrock from 36' to 300' bgs. Completed as a stickup well (~2' of stickup).
DESCRIPTIVE LOG
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT)|  (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL

-0- [0'- 10" Light brown VF-F grained sand, some silt.

-5-

-10- [10'- 22" Light brown VF-C grained sand, some silt, getting into

- highly weathered rock (still unconsolidated).
-15-
-20-
- 22'- 30": SAA, increasing hardness, some gravel.

-25-

-30-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
1.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 2 OF 7

BORING/WELL I.D.:

Oowz2-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/19/2019 - 3/20/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-35-

-30- |30 - 40" SAA, getting harder with depth (drill bit chattering),
- unweathered rock.

- Set 6.125" PVC casing to 36' bgs.

-40- [40' - 42": SAA, color change from light brown to light grey (diorite),

- wet.

- 42' - 50: SAA

-50- |50'- 52: SAA

- 52' - 62": Color change back to brown / dark brown, rock much
- harder (diabase).

_55-

-60-

- 62' - 82": SAA

-65-

-70-

_75-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 3 OF 7

BORING/WELL I.D.: OW2-2

|CLIENT/PROJECT: Carolina Sunrock

[DATE(S) DRILLED:

3/19/2019 - 3/20/2019

DESCRIPTIVE LOG (continued)

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
_75-
-80-
- 82'- 102": SAA, cuttings coming up wet but no significant
- water-bearing fracture encountered yet (smaller fractures).
-85-
-90-
-95-
-100-
- 102' - 122" SAA
-105-
-110-
-115-
-120-
HSA Hollow stem auger Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 4 OF

BORING/WELL I.D.: 0OW2-2 [CLIENT/PROJECT: Carolina Sunrock [DATE(S) DRILLED: 3/19/2019 - 3/20/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-120-
- 122' - 142": SAA, cuttings moist-wet.
-125-
-130-
-135-
-140-
- 142' - 162" SAA
-145-
-150-
-155-
-160-
- 162' - 182" SAA
-165-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C. SHEET: 5 OF 7
BORING/WELL I.D.: OW2-2 |CLIENT/PROJECT: Carolina Sunrock |DATE(S) DRILLED: 3/19/2019 - 3/20/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) | (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-170-
-175-
-180-
- 182' - 202" SAA
-185-
-190-
-195-
-200-
- 202' - 222": SAA, with small water-bearing fracture within this interval.
-205-
-210-
-215-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 6 OF

BORING/WELL I.D.:

Oowz2-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/19/2019 - 3/20/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC
COLUMN

DEPTH
(FT)

DESCRIPTION OF MATERIAL

-220-

-265-

222' - 242" SAA

242' - 262": SAA

262' - 282": SAA

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Native soil/rock

Bentonite seal

Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 7 OF

BORING/WELL I.D.:

Oowz2-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/19/2019 - 3/20/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC

COLUMN DESCRIPTION OF MATERIAL

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

282' - 300: SAA

End boring at 300' bgs.

Native soil/rock

Sand pack

Bentonite seal
Cement/bentonite grout
Well casing

Well screen

VF

<

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C.

SHEET: OF 7
BORING/WELL I.D.: ow2-3 CLIENT: Carolina Sunrock
DATE(S) DRILLED: 3/22/2019 & 3/26/2019 PROJECT NAME: Caswell County Hydro Study
LOGGED BY: J. Murphrey PROJECT NO.: 1925

DRILL METHOD:

Truck-mounted Drilltech T25KW

PROJECT LOCATION: Wrenn Road, Prospect Hill, NC

SAMPLING METHOD/INTERVAL:

Logged from cuttings.

DRILLING CONTR.:

Carolina-Virginia Well Co.

BORING DIAMETER:

8" (air hammer bit) from 0'-69' bgs; 5.5" (air hammer bit) from 69'-300' bgs.

REMARKS: Area 2 observation well.
WELL CONSTRUCTION INFORMATION
OUTER CASING SIZE/MATERIAL:  6.125" 1.D. Sch. 40 PVC OUTER CASING INTERVAL: 1.5" ags to 69' bgs
INNER CASING SIZE/MATERIAL: N/A INNER CASING INTERVAL: N/A
SCREEN SIZE/MATERIAL: N/A; open hole in bedrock SCREEN INTERVAL: 69' bgs to 300' bgs
SAND PACK SIZE/MATERIAL: N/A SAND PACK INTERVAL: N/A
GROUT TYPE: Portland Cement BENTONITE SEAL INTERVAL: N/A
DEVELOPMENT METHOD/TIME: Flushed out with rig's air tooling GROUT INTERVAL: 0' bgs to 69' bgs
REMARKS: Open hole in bedrock from 69' to 300' bgs. Completed as a stickup well (~1.5' of stickup).
DESCRIPTIVE LOG
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT)|  (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-0- |0'- 22" Light brown VF-F grained sand and silt. Some M-C grained
- sand, dry.

-5-

-10-

-15-

-20-

- 22'- 35": SAA, highly weathered rock, light brown to brown.

-25-

-30-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
1.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 2 OF 7

BORING/WELL I.D.:

Oow2-3

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/22/2019 & 3/26/2019

DESCRIPTIVE LOG (continued)

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-30-
-35- [35'- 42" SAA, getting harder with depth, wet at 35 to 40 feet.
-40-
- 42'- 62": SAA, color change to brown / dark brown rock with
- increasing hardness with depth, little weathering.
-45-
-50-
_55-
-60-
- 62' - 82": SAA, hard rock; possiblly some fractures (cuttings moist).
-65-
- Set 6.125" PVC casing to 69' bgs.
-70-
_75-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 3 OF

7

BORING/WELL I.D.: 0OW2-3 [CLIENT/PROJECT: Carolina Sunrock [DATE(S) DRILLED: 3/22/2019 & 3/26/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) | (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
_75-
-80-
- 82'- 102" SAA
-85-
-90-
-95-
-100-
- 102' - 122" SAA, very solid rock.
-105-
-110-
-115-
-120-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 4 OF

7

BORING/WELL I.D.:

Oow2-3

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/22/2019 & 3/26/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC
COLUMN

DEPTH
(FT)

DESCRIPTION OF MATERIAL

-120-

-165-

122' - 142" SAA

142' - 162" SAA

162' - 182" SAA

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Native soil/rock

Bentonite seal

Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 5 OF

7

BORING/WELL I.D.:

Oow2-3

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/22/2019 & 3/26/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-170-

- 182" - 202" SAA

- 202' - 222": SAA

-215-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 6 OF

7

BORING/WELL I.D.:

Oow2-3

|CLIENT/PROJECT: Carolina Sunrock

[DATE(S) DRILLED:

3/22/2019 & 3/26/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-220-

- 222' - 242" SAA

- 242" - 250": SAA, with water-bearing fracture at 250 feet.

-250- |250" - 262" SAA

- 262' - 282": SAA

-265-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF

<

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 7 OF

7

BORING/WELL I.D.:

Oow2-3

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/22/2019 & 3/26/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC

COLUMN DESCRIPTION OF MATERIAL

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

282' - 300: SAA

End boring at 300' bgs.

Native soil/rock

Sand pack

Bentonite seal
Cement/bentonite grout
Well casing

Well screen

VF

<

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C.

SHEET: 1 OF 7
BORING/WELL I.D.: PW-1 CLIENT: Carolina Sunrock
DATE(S) DRILLED: 4/1/2019 - 4/2/2019 PROJECT NAME: Caswell County Hydro Study
LOGGED BY: J. Murphrey PROJECT NO.: 1925

DRILL METHOD:

Truck-mounted Drilltech T25KW

PROJECT LOCATION: Wrenn Road, Prospect Hill, NC

SAMPLING METHOD/INTERVAL:

Logged from cuttings.

DRILLING CONTR.: Carolina-Virginia Well Co.

BORING DIAMETER:

8" (air hammer bit) from 0'-52"' bgs; 5.5" (air hammer bit) from 52'-300' bgs.

REMARKS:

Area 1 pumping well.

WELL CONSTRUCTION INFORMATION

OUTER CASING SIZE/MATERIAL:

6.125" I.D. Sch. 40 PVC

OUTER CASING INTERVAL: 3.5"ags to 52' bgs

INNER CASING SIZE/MATERIAL: N/A INNER CASING INTERVAL: N/A
SCREEN SIZE/MATERIAL: N/A; open hole in bedrock SCREEN INTERVAL: 52' bgs to 300' bgs
SAND PACK SIZE/MATERIAL: N/A SAND PACK INTERVAL: N/A
GROUT TYPE: Portland Cement BENTONITE SEAL INTERVAL: N/A

DEVELOPMENT METHOD/TIME:

Flushed out with rig's air tooling

GROUT INTERVAL. 0' bgs to 52' bgs

REMARKS:

Open hole in bedrock from 52' to 300' bgs. Completed as a stickup well (~3.5' of stickup).

DESCRIPTIVE LOG

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-0- [0'-11" Light brown VF-C grained sand, some silt, dry

-30-

11' - 13" White to light gray cuttings, silt, some VF-F grained sand,
dry.
13'- 22" Light brown VF-C grained sand, trace quartz gravel, mosit.

22' - 34": SAA, moist to wet (wet 30-33 feet), highly weathered
rock with depth.

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Well casing
Well screen

Native soil/rock

Bentonite seal
Cement/bentonite grout

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 2 OF 7

BORING/WELL I.D.:

PW-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 4/1/2019 - 4/2/2019

DESCRIPTIVE LOG (continued)

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) |  (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-30-
- 34' - 42": Weathered rock, increasing hardness with depth, fairly
-35- solid around 37', wet, brown to dark brown cuttings.
-40-
- 42' - 62": Rock (unweathered).
-45-
-50-
- Set 6.125" PVC casing to 52' bgs.
_55-
-60-
- 62' - 82": SAA, rock cuttings appear to be diabase and quartz.
-65-
-70-
_75-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 3 OF

BORING/WELL I.D.: PW-1 [CLIENT/PROJECT: Carolina Sunrock [DATE(S) DRILLED: 4/1/2019 - 4/2/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) [ (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
_75-
-80-
- 82'- 102" SAA; cuttings moist-wet.
-85-
-90-
-95-
-100-
- 102' - 122" SAA
-105-
-110-
-115-
-120-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 4 OF

BORING/WELL I.D.:

PW-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 4/1/2019 - 4/2/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC
COLUMN

DEPTH
(FT)

DESCRIPTION OF MATERIAL

-120-

-165-

122' - 142" SAA

142' - 162" SAA

162' - 182" SAA

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Native soil/rock

Bentonite seal

Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 5 OF

BORING/WELL I.D.:

PW-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 4/1/2019 - 4/2/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-170-

- 182" - 202" SAA

- 202' - 222": SAA, rock still appears to be diabase.

-215-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 6 OF

BORING/WELL I.D.:

PW-1

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 4/1/2019 - 4/2/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC
COLUMN

DEPTH
(FT)

DESCRIPTION OF MATERIAL

-220-

-265-

222' - 242" SAA

242' - 262": SAA

262' - 282": SAA

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Native soil/rock

Bentonite seal

Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 7 OF

BORING/WELL I.D.:  PW-1 |CLIENT/PROJECT: Carolina Sunrock |DATE(S) DRILLED: 4/1/2019 - 4/2/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC

INTERVAL (FT)

INTERVAL (FT)

(ppm) COLUMN DESCRIPTION OF MATERIAL

282' - 300: SAA

End boring at 300' bgs.

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Native soil/rock

Sand pack

Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF

<

Very fine
Fine
Medium
Coarse




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C.

SHEET: 1 OF 7
BORING/WELL I.D.: PW-2 CLIENT: Carolina Sunrock
DATE(S) DRILLED: 3/20/2019 - 3/21/2019 PROJECT NAME: Caswell County Hydro Study
LOGGED BY: J. Murphrey PROJECT NO.: 1925

DRILL METHOD:

Truck-mounted Drilltech T25KW

PROJECT LOCATION: Wrenn Road, Prospect Hill, NC

SAMPLING METHOD/INTERVAL:

Logged from cuttings.

DRILLING CONTR.: Carolina-Virginia Well Co.

BORING DIAMETER:

8" (air hammer bit) from 0'-64' bgs; 5.5" (air hammer bit) from 64'-300' bgs.

REMARKS:

Area 2 pumping well.

WELL CONSTRUCTION INFORMATION

OUTER CASING SIZE/MATERIAL:

6.125" I.D. Sch. 40 PVC

OUTER CASING INTERVAL: 3.5"ags to 64' bgs

INNER CASING SIZE/MATERIAL: N/A INNER CASING INTERVAL: N/A
SCREEN SIZE/MATERIAL: N/A; open hole in bedrock SCREEN INTERVAL: 64' bgs to 300' bgs
SAND PACK SIZE/MATERIAL: N/A SAND PACK INTERVAL: N/A
GROUT TYPE: Portland Cement BENTONITE SEAL INTERVAL: N/A

DEVELOPMENT METHOD/TIME:

Flushed out with rig's air tooling

GROUT INTERVAL. 0' bgs to 64' bgs

REMARKS:

Open hole in bedrock from 64' to 300' bgs. Completed as a stickup well (~3.5' of stickup).

DESCRIPTIVE LOG

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) |  (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-0- [0'- 22" Light brown silt and VF-F grained sand, dry, some M-C

-30-

grained sand. Lower 5-10 ft slightly more competent than
above (highly weathered rock).

22'- 32" SAA

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Sand pack

Well casing
Well screen

Native soil/rock

Bentonite seal
Cement/bentonite grout

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 2 OF 7

BORING/WELL I.D.:

PW-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/20/2019 - 3/21/2019

DESCRIPTIVE LOG (continued)

CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) |  (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-30-
- 32' - 42": Color change from light brown to brown / dark brown,
- moist to wet, getting harder.
-35-
-40-
- 42' - 62": SAA, color more light brown to light grey, hard rock.
-45-
-50- [50": SAA, very hard rock.
_55-
-60-
- 62' - 64": SAA
- Set 6.125" PVC casing to 64' bgs.
-65- [64' - 102": SAA, brown / dark brown, very solid rock.
-70-
_75-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 3 OF

BORING/WELL I.D.:

PW-2

|CLIENT/PROJECT: Carolina Sunrock

[DATE(S) DRILLED:

3/20/2019 - 3/21/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-75-

-80-

- 102' - 122" SAA, very hard rock, cuttings are moist-wet.

-105-

-110-

-115-

-120-
HSA Hollow stem auger Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 4 OF

BORING/WELL I.D.:

PW-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/20/2019 - 3/21/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-120-

- 122' - 142" SAA

- 142'- 162" SAA

- 162' -182". SAA

-165-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 5 OF

BORING/WELL I.D.:

PW-2

|CLIENT/PROJECT: Carolina Sunrock

|DATE(S) DRILLED: 3/20/2019 - 3/21/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs
(ppm)

GRAPHIC DEPTH
COLUMN (FT)

DESCRIPTION OF MATERIAL

-170-

- 182' - 202" SAA

- 202' - 222": SAA

-215-

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

. Native soil/rock

Sand pack
Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF Very fine
F Fine

M Medium
C Coarse




BORING/WELL LOG

P IEDMONT G EOLOGIC, P.C. SHEET: 6 OF 7
BORING/WELL I.D.:  PW-2 |CLIENT/PROJECT: Carolina Sunrock |DATE(S) DRILLED: 3/20/2019 - 3/21/2019
DESCRIPTIVE LOG (continued)
CORE RUN SAMPLE PID VOCs GRAPHIC DEPTH
INTERVAL (FT) INTERVAL (FT) | (ppm) COLUMN (FT) DESCRIPTION OF MATERIAL
-220-
- 222'- 242": SAA, water-bearing fracture around 225-230 feet.
-225-
-230-
-235-
-240-
- 242' - 262": SAA
-245-
-250-
-255-
-260-
- 262' - 282": SAA
-265-
HSA Hollow stem auger . Native soil/rock VF Very fine
ags Above ground surface Sand pack F Fine
bgs Below ground surface Bentonite seal M Medium
I.D. Inside diameter Cement/bentonite grout C Coarse

Well casing
Well screen




BORING/WELL LOG

P iIEDMONT G EOLOGIC, P.C.

SHEET: 7 OF

7

BORING/WELL I.D.:

PW-2

|CLIENT/PROJECT: Carolina Sunrock |DATE(S) DRILLED: 3/20/2019 - 3/21/2019

DESCRIPTIVE LOG (continued)

CORE RUN
INTERVAL (FT)

SAMPLE
INTERVAL (FT)

PID VOCs GRAPHIC
(ppm) COLUMN

DESCRIPTION OF MATERIAL

282' - 300: SAA

End boring at 300' bgs.

HSA Hollow stem auger
ags Above ground surface
bgs Below ground surface
I.D. Inside diameter

Native soil/rock

Sand pack

Bentonite seal
Cement/bentonite grout

Well casing
Well screen

VF

<

Very fine
Fine
Medium
Coarse




Hydrogeological Study Report
Carolina Sunrock — Caswell County Property
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APPENDIX B

GRAPHS (GROUNDWATER LEVELSVSTIME)

PiebmoNT GEOLOGIC, P.C.



Groundwater Elevation (feet above MSL)
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CD-12 (BACKGROUND OBSERVATION WELL)
GROUNDWATER LEVELSVERSUSTIME

CAROLINA SUNROCK - CASWELL COUNTY PROPERTY
APRIL 30- MAY 9, 2019

PW-2 pump ON PW-2 pump OFF PW-1pumpON  PW-1 pump OFF
5/1/19 at 12:00 5/3/19 at 7:00 5/7/19 at 10:45 5/8/19 at 9:00
\ \ \ \

Note: Transducer was removed from
CD-12 for usein Area 1 test.

L egend
Transducer data
Manua gauging data

12:00 =
16:00
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Groundwater Elevation (feet above MSL)
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PW-2 (AREA 2 PUMPING WELL)
GROUNDWATER LEVELSVERSUSTIME
CAROLINA SUNROCK - CASWELL COUNTY PROPERTY
APRIL 30- MAY 6, 2019

O
Q
3
3
®

B Pump ON 5/1/19 at 12:00 Pump OFF 5/3/19 at 7:00

B |

— \

“ \

] Temporary shutdowns |

m of the generator to refuel

= \
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- A |

] | |
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B \ \

- \ \

] \ \

- | | L egend

B | | Transducer data

— : : —_— Manua gauging data
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B \
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B ‘ \\4

] \ Water level dropped \

] | below transducer |

I \ \
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Groundwater Elevation (feet above MSL)
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OW2-1 (AREA 2 OBSERVATION WELL)
GROUNDWATER LEVELSVERSUSTIME

CAROLINA SUNROCK - CASWELL COUNTY PROPERTY
APRIL 30- MAY 6, 2019

Pump ON 5/1/19 at 12:00 Pump OFF 5/3/19 at 7:00
1
‘\ Temporary shutdowns
% of the generator to refuel
| \

L egend

Transducer data
Manua gauging data
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Groundwater Elevation (feet above MSL)
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OW2-2 (AREA 2 OBSERVATION WELL)
GROUNDWATER LEVELSVERSUSTIME

CAROLINA SUNROCK - CASWELL COUNTY PROPERTY
APRIL 30- MAY 6, 2019

Pump ON 5/1/19 at 12:00

5/1/19

\ Pump OFF 5/3/19 at 7:00
|

L egend
Transducer data

Manua gauging data

5/2/19 5/3/19 5/4/19 5/5/19 5/6/19
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Groundwater Elevation (feet above MSL)

OW2-3 (AREA 2 OBSERVATION WELL)
GROUNDWATER LEVELSVERSUSTIME

CAROLINA SUNROCK - CASWELL COUNTY PROPERTY
APRIL 30- MAY 6, 2019

570.00
Pump ON 5/1/19 at 12:00 Pump OFF 5/3/19 at 7:00
_____——1 \
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of the generator to refuel
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Groundwater Elevation (feet above MSL)
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PW-1(AREA 1 PUMPING WELL)

GROUNDWATER LEVELSVERSUSTIME

CAROLINA SUNROCK - CASWELL COUNTY PROPERTY
MAY 6 -9, 2019

Pump on 5/7/19 at 10:45
Pump off 5/8/19 at 9:00

Water level dropped /J,(
below transducer

\ Temporary shutdowns
of the generator to refuel

| |
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Groundwater Elevation (feet above MSL)

570.00
560.00
550.00
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440.00
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OW1-1 (AREA 1OBSERVATION WELL)
GROUNDWATER LEVELSVERSUSTIME

CAROLINA SUNROCK - CASWELL COUNTY PROPERTY
MAY 6 -9, 2019

Pump on 5/7/19 at 10:45 Pump off 5/8/19 at 9:00
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Groundwater Elevation (feet above MSL)
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OW1-2 (AREA 1OBSERVATION WELL)
GROUNDWATER LEVELSVERSUSTIME

CAROLINA SUNROCK - CASWELL COUNTY PROPERTY
MAY 6 -9, 2019

_ Pump on 5/7/19 at 10:45
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Depth to Water (feet below top of casing)
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OW1-3 (AREA 1OBSERVATION WELL)
GROUNDWATER LEVELSVERSUSTIME

CAROLINA SUNROCK - CASWELL COUNTY PROPERTY
MAY 6 -9, 2019
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& Pump off 5/8/19 at 9:00
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APPENDIX C

AQTESOLV CURVE-MATCHING OUTPUTS

PiebmoNT GEOLOGIC, P.C.



Hydrogeological Study Report
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APPENDIX C-1

AREA 2 AQTESOLV OUTPUTS

PiebmoNT GEOLOGIC, P.C.



o & . npoE

Index of Area 2 AQTESOLYV Outputs

Neuman solution (OW2-1 only)
Neuman solution (OW2-2 only)
Neuman solution (OW2-3 only)
Neuman solution (All wells) — Mean of solutions for individual wells

Neuman solution (Distance-Drawdown) — Mean of solutions for individual wells



Neuman solution (OW2-1 only)
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1. 10. 100. 1000. 1.0E+4 1.0E+5 1.0E+6
TIME (SET)
AREA 2
Data Set: S:\..\Area 2 - AQTESOLV.aqt
Date: 07/02/19 Time: 15:57:39

PROJECT INFORMATION

Company: Piedmont Geologic
Client: Carolina Sunrock
Project: 1925

Location: Caswell County, NC
Test Well: PW-2

Test Date: 5/1/19 - 5/3/19

Saturated Thickness: 270. ft

AQUIFER DATA

WELL DATA
Pumping Wells Observation Wells

Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)

PW-2 0 0 OowW2-1 30.5 0
SOLUTION

Aquifer Model: Unconfined Solution Method: Neuman

T =25.77 ft2/day S =0.0001861

Sy =0.007401 Kz/Kr=107.1




Neuman solution (OW2-2 only)
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1. 10. 100. 1000. 1.0E+4 1.0E+5 1.0E+6
TIME (SET)
AREA 2
Data Set: S:\..\Area 2 - AQTESOLV.aqt
Date: 07/02/19 Time: 15:59:39

PROJECT INFORMATION

Company: Piedmont Geologic
Client: Carolina Sunrock
Project: 1925

Location: Caswell County, NC
Test Well: PW-2

Test Date: 5/1/19 - 5/3/19

AQUIFER DATA

Saturated Thickness: 270. ft

WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
PW-2 0 0 OW2-2 253.5 0
SOLUTION
Aquifer Model: Unconfined Solution Method: Neuman
T = 68.27 ft2/day S =0.0001585

Sy =0.000273 Kz/Kr=1.778




Neuman solution (OW2-3 only)
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1. 10. 100. 1000. 1.0E+4 1.0E+5 1.0E+6
TIME (SET)
AREA 2
Data Set: S:\..\Area 2 - AQTESOLV.aqt
Date: 07/02/19 Time: 16:01:02

PROJECT INFORMATION

Company: Piedmont Geologic
Client: Carolina Sunrock
Project: 1925

Location: Caswell County, NC
Test Well: PW-2

Test Date: 5/1/19 - 5/3/19

AQUIFER DATA

Saturated Thickness: 270. ft

WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
PW-2 0 0 OW2-3 85.5 0
SOLUTION
Aquifer Model: Unconfined Solution Method: Neuman
T  =3111ft%/day S  =3.458E-5

Sy =0.001 Kz/Kr = 14.96




Neuman solution (All wells) — Mean of solutions for individual wells

100 / [T TTTTIT T TTTTIT I \HHH;
D L |
i
s 10. = E
p - & .
| L o ]
a — al -
C a
e
m 1. = -
e - -
n B ; ]
t L |
(
f 01 — o -
t r .
) B ]
001 | \HHH‘ | \HHH‘ [ HH‘ | \HHH‘ | \HHH‘ [N
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Tioao (oo
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AREA 2
Data Set: S:\..\Area 2 - AQTESOLV.aqt
Date: 07/04/19 Time: 10:45:17

PROJECT INFORMATION

Company: Piedmont Geologic
Client: Carolina Sunrock
Project: 1925

Location: Caswell County, NC
Test Well: PW-2

Test Date: 5/1/19 - 5/3/19

AQUIFER DATA

Saturated Thickness: 270. ft

WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
PW-2 0 0 o PW-2 0 0
Oow2-1 30.5 0
OW2-2 253.5 0
OoW2-3 85.5 0
SOLUTION
Aquifer Model: Unconfined Solution Method: Neuman
T =4172ft%/day S =0.000602
Sy =0.00281 Kz/Kr=41.3




Neuman solution (Distance-Drawdown) — Mean of solutions for individual wells
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AREA 2

Data Set: S:\..\Area 2 - AQTESOLV.aqt
Date: 07/04/19 Time: 10:44:09

PROJECT INFORMATION

Company: Piedmont Geologic
Client: Carolina Sunrock
Project: 1925

Location: Caswell County, NC
Test Well: PW-2

Test Date: 5/1/19 - 5/3/19

AQUIFER DATA

Saturated Thickness: 270. ft

WELL DATA
Pumping Wells Observation Wells
Well Name X (ft) Y (ft) Well Name X (ft) Y (ft)
PW-2 0 0 o PW-2 0 0
Oow2-1 30.5 0
OW2-2 253.5 0
OoW2-3 85.5 0
o CD-12 1109 0
SOLUTION
Aquifer Model: Unconfined Solution Method: Neuman
T =4172ft%/day S =0.000602
Sy =0.00281 Kz/Kr=41.3
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APPENDIX C-2

AREA 1 AQTESOLV OUTPUTS

PiebmoNT GEOLOGIC, P.C.



Index of Area 1 AQTESOLYV Outputs

Theis solution (OW1-1 only)

Theis solution (OW1-2 only)

Theis solution (OW1-3 only)

Theis solution (All wells) — Mean of solutions for individual wells

Theis solution (Distance-Drawdown) — Mean of solutions for individual wells
Moench solution (OW1-1 only)

Moench solution (OW1-2 only)

Moench solution (OW1-3 only)

© o N o o ~ w b oE

Moench solution (All wells) — Mean of solutions for individual wells

10. Moench solution (Distance-Drawdown) — Mean of solutions for individual wel