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hdrinc.com

October 13, 2015

Mr. Larry Frost, Environmental Engineer (via electronic mail only)
Permitting Branch, Solid Waste Section

Division of Waste Management, NCDEQ

1646 Mail Service Center

Raleigh NC 27699

Re:

Updated WQMP
Brickhaven No.2 Mine Tract “A”, Permit 1910

Dear Mr. Frost,

On behalf of Green Meadow, LLC and Charah, Inc., HDR is providing the attached updated Water
Quality Monitoring Plan for the Brickhaven No. 2 Mine Site Tract “A” Structural Fill Permit No. 1910.

The updated plan includes the following documents.

Approved Water Quality Monitoring Plan, dated March 6th, by Buxton Environmental.
Updated Figure A — Brickhaven Mine No. 2 Site Well Locations

Well Installation Records - Monitoring wells (MW) 1, 2, 3, 4,5, 6, 7, 8 and (BG) 1
Well Abandonment Records — June 26, 2015 and October 2, 2015

Should you have any questions, comments, or require additional information, please contact me at
704.338.6843.

Sincerely,
HDR Engineering, Inc. of the Carolinas

Michael D. Plummer, PE
Project Manager

cc: Ed Mussler, NCDENR (via electronic mail; one hard copy via UPS)
Elizabeth Werner, NCDENR (via electronic mail)
Norman Divers, Charah (via electronic mail)
Glenn Amey, PG, Charah (via electronic mail)

Enclosures:

Water Quality Monitoring Plan, updated October 2015

440 S Church Street, Suite 1000, Charlotte, NC 28202-2075
704.338.6700
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1.0 WATER QUALITY MONITORING PLAN

Water quality monitoring will be conducted at the proposed Brickhaven Mine RSFS, in accordance
with: NCSWS rules and guidance documents, General Assembly of North Carolina Session 2013-
Senate Bill 729 (ratified) regarding coal combustion residuals, and requested changes to the Water
Quality Monitoring Plan by Ms. Elizabeth Werner with the NCSWS during a February 20, 2015
conversation with Buxton Environmental, Inc. The water quality monitoring plan has been prepared to
effectively provide early detection of any release of hazardous constituents, as to be protective of
human health and the environment. Applicable NCSWS regulatory rules will be followed if a release
of hazardous constituents is confirmed, however, required assessment and/or corrective measures have
not been specifically outlined in this plan.

The monitoring activities will also be conducted in general accordance with NCSWS memorandums
dated October 27, 2006, February 23, 2007 and October 16, 2007 concerning changes to laboratory
detection limits and reporting requirements, and the Solid Waste Section Guidelines for Groundwater,
Soil and Surface Water Sampling dated April 2008.

In developing the proposed water quality monitoring plan, we have considered structural fill
configuration, waste stream, surrounding land use, site geologic and hydrogeologic characteristics
(including but not limited to aquifer thickness, groundwater flow rate and direction, lithology,
hydraulic conductivity, porosity and effective porosity). Supporting documentation concerning these
considerations has been previously addressed in the Design Hydrogeologic Report.

1.1  Groundwater Points of Compliance

Buxton Environmental, Inc. proposes to conduct shallow groundwater quality monitoring at eight (8)
permanent shallow compliance monitor wells (MW-1 through MW-8) (Figure 7). The wells will
include the seven (7) downgradient/sidegradient compliance wells and one (1) upgradient background
well (MW-1) (topographic elevated area on northeast corner of the site). Piezometers PZM-1 (MW-4),
PZM-22 (MW-5), PZM-27 (MW-7), and PZM-28 (MW-8), which were installed during the Design
Hydrogeologic investigation, will be utilized as compliance wells._The monitor wells will be generally
installed at the review boundary (125 feet off the fill boundary) (where room allows); or ¥z the distance
from the fill boundary to the property boundary where the fill boundary is less than 250 feet off the
property boundary. The permanent compliance wells should be completed prior to issuance of the
Permit to Operate.

1.2 Compliance Monitor Well Construction

The compliance monitor wells should be constructed in a manner in which shallow groundwater
quality and hydrogeologic characteristics can be adequately monitored.

The monitor wells will be installed by advancing a soil boring into the upper portion of the shallow
aquifer. The wells will be constructed with 10 foot sections of 2-inch diameter mill slotted PVVC screen
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attached to an appropriate length of 2-inch diameter PVC casing. A sand pack will be placed in the
annual space of the boring to approximately 2-feet above the well screen, an approximately 2-foot
thick bentonite seal will be placed above the sand, and the remaining annual space will be filled to
grade with bentonite grout. The wells will be completed at grade with a 3 x 3 foot x 6-inch thick
concrete pad and lockable stand-up cover. Three well guard posts will be placed around each well to
protect the well from vehicle damage. The proposed compliance monitor wells will be completed in
accordance with North Carolina Well Construction Standards (15A NCAC 02C .0108). A typical
compliance well construction diagram is provided in Appendix N of the Design Hydrogeologic Report.

Following the completion activities, each well will be developed to the fullest extent possible.

Following installation of new compliance wells, borings logs and Well Construction Records (Form
GW-1b) should be submitted to the NCSWS in hard copy and electronic format (pdf). Boring logs and
Well Construction Records for currently installed compliance wells PZM-1/MW-4, PZM-22 (MW-5),
PZm-27 (MW-7) and PZM-28 (MW-8) are provided in Appendix F of the Design Hydrogeologic
Report.

1.3 Surface Water Sampling Locations

Surface water sampling is proposed to be conducted at two locations. One surface water sample will
be collected at a tributary creek of Gulf Creek which crosses Moncure-Flatwood Road approximately
2,000 feet south of the site (SW-1); and one surface water sample will be collected along Shaddox
Creek approximately 2,000 feet west of the site (SW-2) (reference Figure 1). Off-site access
agreements may be required.

1.4  Leachate Sampling Location

Buxton Environmental, Inc. understands that leachate from the Brickhaven Mine RSFS will collect
into sumps, which will then be pumped into an aboveground holding tank. One (1) composite leachate
sample is proposed to be conducted from the aboveground holding tank, in order to determine site
specific characteristics of the leachate.

1.5  Background Groundwater and Surface Water Monitoring, with Statistical Groundwater
Evaluation

A minimum of eight (8) independent background groundwater monitoring events should be conducted
at the eight (8) proposed compliance wells. Ms. Elizabeth Werner with the NCSWS indicated during
the February 20, 2015 telephone conversation with Buxton Environmental, Inc. that only 1 initial
independent background groundwater sampling event would be necessary, prior to placement of coal
combustion residuals. A minimum of one background sampling event should be conducted at the two
surface water sample locations. The initial background groundwater and surface water monitoring
events should be conducted prior to issuance of the Permit to Operate.
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At each compliance monitor well, groundwater level measurements will be made to within 0.01 of a
foot with a depth to water electrode.

The purging and sampling of the wells will be conducted with low flow sampling techniques specified
in the Solid Waste Section Guidelines for Groundwater, Soil and Surface Water Sampling dated April
2008. Field parameters including temperature, pH, specific conductance, temperature, dissolved
oxygen and turbidity will be collected until field parameters have stabilized within specific tolerances
for three consecutive readings.

The groundwater and surface water samples will be analyzed for Appendix 111 constituents (including
additional Appendix | metals outlined in 40 CFR Part 258 and in general accordance with applicable
NCSWS guidance and Senate Bill 729).

For quality control purposes, one trip blank and one equipment blank will be analyzed for Appendix 11l
constituents (including additional Appendix | metals outlined in 40 CFR Part 258 and in general
accordance with applicable NCSWS guidance and Senate Bill 729). The laboratory analyses will be
conducted by a North Carolina certified laboratory in accordance with Level | (standard) QA/QC
procedures. Sample collection, handling and storage will be conducted in general accordance with
accepted protocol, including chain-of-custody documentation.

The eight (8) background monitoring events will be conducted over a 1 year period of time with an
approximately 1.5 month spacing commencing immediately following issuance of the Permit to
Construct. The initial independent background groundwater sampling event will be conducted prior to
issuance of the Permit to Operate and placement of coal combustion residuals.

Statistical Groundwater Evaluation

A statistical evaluation of the background groundwater data will be conducted in accordance with
NCSWS rules utilizing the basic method outlined below.

In order to determine the most appropriate statistical method to evaluate the groundwater data, a
Shipiro-Wilk Test was first conducted to determine the normality (distribution) of the data. Based on
the distribution (parametric or non-parametric) and percentage of detected target constituents at the
site, the Kruskal-Wallis Test and/or the Wilcoxon Rank-Sum Test for Two Groups would likely be
utilized to evaluate the background groundwater data. However, other approved statistical methods
could be employed to more adequately analyze the data if needed, based on the groundwater analytical
results.

The background groundwater and surface water sampling with statistical evaluation report will be
submitted within 90 days of completion of the eighth (8th) and final background sampling event.

1.6 Semi-Annual Groundwater, Surface Water and Leachate Monitoring, with Statistical
Groundwater Evaluation

Semi-annual groundwater, surface water and leachate monitoring activities will be conducted at the
site. These activities are anticipated to be conducted in April and October of each year during the
active life and post-closure period of the proposed Brickhaven Mine RSFS.
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At each compliance monitor well, groundwater level measurements will be made to within 0.01 of a
foot with a depth to water electrode.

The low flow purging and sampling of the wells should be conducted as specified in the Solid Waste
Section Guidelines for Groundwater, Soil and Surface Water Sampling dated April 2008. Field
parameters including temperature, pH, specific conductance, temperature, dissolved oxygen and
turbidity will be collected until field parameters have stabilized within specific tolerances for three
consecutive readings.

The groundwater, surface water and leachate samples will be analyzed for Appendix 111 constituents
(including additional Appendix I metals outlined in 40 CFR Part 258 and in general accordance with
applicable NCSWS guidance and Senate Bill 729). The leachate sample will also be analyzed for
biologic oxygen demand (BOD), chemical oxygen demand (COD), total dissolved solids (TDS),
sulfate, nitrate and phosphate. For quality control purposes, one trip blank and one equipment blank
will be analyzed for Appendix Il constituents (including additional Appendix | metals outlined in 40
CFR Part 258 and in general accordance with applicable NCSWS guidance and Senate Bill 729). The
laboratory analyses are proposed to be conducted by a North Carolina certified laboratory in
accordance with Level I (standard) QA/QC procedures. Sample collection, handling and storage will
be conducted in general accordance with accepted protocol, including chain-of-custody documentation.

Statistical Evaluation of Historical Groundwater Quality Data

A statistical evaluation of historical groundwater quality data will be conducted in accordance with
NCSWS rules utilizing the basic method outlined below.

Based on the distribution (parametric or non-parametric) and percentage of detected target constituents
at the site, the Kruskal-Wallis Test and/or the Wilcoxon Rank-Sum Test for Two Groups would likely
be utilized to evaluate the historical groundwater data. However, other approved statistical methods
could be employed to more adequately analyze the data if needed, based on the groundwater analytical
results.

Following receipt of the analytical data, a groundwater, surface water and leachate monitoring report
with statistical evaluation of groundwater will be prepared in general accordance NCSWS guidelines.
The report will include an executive summary, methods, results, conclusions and recommendations,
tables of gauging and sample results, groundwater flow rates and groundwater flow direction map.
The report will be prepared by a North Carolina Professional Geologist or Engineer.

A copy of the report should be submitted to the NCSWS within 120 days of the sampling date. The
owner or operator shall notify the NCSWS of any exceedance of NCSWS, Groundwater Protection
Standards (NCGPS’s) within 14 days of this finding. An Assessment Monitoring Program will be
required to be implemented within 90 days following an exceedance of the NCGPS, unless a
successful alternate source demonstration can be made justifying an alternate cause of the exceedance.
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Appendix A — Figure,
Monitoring Well Locations
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Buxton Environmental, Inc.

1101 South Blvd., Suite 101 ~ Charlotte, North Carolina 28203
Phone (704) 344-1450 ~ Fax (704) 344-1451 ~ e-mail: buxtonenv@bellsouth.net

October 2, 2015

Mr. Mike Plummer, PE

HDR Engineering of the Carolinas, Inc.
440 South Church Street, Suite 1000
Charlotte, North Carolina 28202

Subject: Compliance Groundwater Monitor Well Installation, Development, Surveying &
Hydraulic Conductivity Determination Activities
Brickhaven No. 2 Mine Tract “A” Structural Fill Site
1271 Moncure-Flatwood Road
Moncure, North Carolina
Permit No.: 1910-STRUCT-2015

Dear Mr. Plummer,

Buxton Environmental, Inc. respectfully submits this report documenting compliance groundwater monitor
well installation, development, surveying and hydraulic conductivity determination activities at the
Brickhaven No. 2 Mine Tract “A” Structural Fill Site located at 1271 Moncure-Flatwood Road in Moncure,
North Carolina. The on-site compliance groundwater monitor well system was installed in general
accordance with North Carolina Department of Environment and Natural Resources, Division of Waste
Management, Solid Waste Section (NCSWS) 15A NCAC 13B Rules and guidelines; compliance monitor
well construction specifications outlined in the Design Hydrogeologic Report — Addendum, Revision 1
prepared on December 31, 2014 by Buxton Environmental, Inc. for the Brickhaven site; the subsequent
Water Quality Monitoring Plan prepared by Buxton Environmental, Inc. and submitted to NCSWS as a
stand-alone document by HDR Engineering of the Carolinas, Inc. (HDR) on March 23, 2015; the Permit to
Construct/Permit to Operate (pertaining to Attachment 2-Conditions of Construction-Line Numbers 9, 10,
11 and 12) which was issued for the site by the NCSWS on June 5, 2015; North Carolina Well Construction
Standards (15A NCAC 02C .0108); and telephone conversations between the NCSWS and Mr. Ross
Klingman, P.G. with Buxton Environmental, Inc. concerning modifications to the approved Water Quality
Monitoring Plan. Modifications to the Water Quality Monitoring Plan, which included the slight adjustment
of the approved locations of monitor wells MW-2, MW-3 and MW-6 in order to accommodate on-site
features, and the installation of additional background monitor well BG-1 were verbally approved by Ms.
Elizabeth Werner with the NCSWS on June 22, 2014 and July 17, 2014, respectively. A Groundwater
Monitoring System Map is provided in Figure 1.

1.0 BACKGROUND INFORMATION

The original approved Water Quality Monitoring Plan stipulated the installation of one (1) upgradient
background monitor well (MW-1) and seven (7) downgradient/sidegradient monitor wells (MW-2, MW-3,
MW-4, MW-5, MW-6, MW-7 and MW-8) to be installed at the review boundary outside and adjacent to the
structural fill boundary, in order to monitor groundwater quality at the site. Monitor wells MW-4, MW-5,
MW-7 and MW-8 were to be converted from piezometers PZM-1, PZM-22, PZM-27 and PZM-28,
respectively, which were installed during the Design Hydrogeologic Report assessment. Piezometer PZM-
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28 remained dry during the investigation and was unable to be utilized as monitor well MW-8, therefore, it
was appropriately abandoned on September 17, 2015. The methods and results of abandonment of PZM-28
will be submitted the NCSWS in a separate report. A deeper replacement MW-8 was required to be installed
immediately adjacent to PZM-28, in order to reach the water table, as discussed below.

On June 22, 2015, Mr. Ross Klingman, P.G. with Buxton Environmental, Inc. contacted Ms. Elizabeth
Werner with the NCSWS via telephone to request a slight adjustment in the location of monitor wells MW-2,
MW-3 and MW-6 (the wells would be moved approximately 20 to 50 feet from the approved locations, but
remain between the structural fill boundary and the property boundary), in order to accommodate on-site
features. During the conversation, Ms. Werner verbally approved our request to adjust the locations of these
wells.

On July 17, 2015, Mr. Ross Klingman, P.G. with Buxton Environmental, Inc. contacted Ms. Elizabeth
Werner with the NCSWS via telephone to request the installation of an additional background monitor well
(BG-1) to be installed approximately 1,500 feet to the east of the southeast corner of the structural fill
boundary, near the guard house and adjacent to Moncure-Flatwood Road. The additional background well
would assist with upcoming background (8 independent background events) and future semi-annual
groundwater quality monitoring at the site. During the conversation, Ms. Werner verbally approved the
installation of the additional background monitor well.

The subject site is located in the Triassic Basin Belt of the Piedmont Physiographic Province, according to
the 1985 North Carolina Geologic Map prepared by the North Carolina Geological Survey. The Triassic
Period is generally recognized to have occurred from approximately 208 to 245 million years ago. The
majority of the subject property is located within the Sanford Formation (Trcs) which contains sedimentary
rocks consisting of conglomerate, fanglomerate, sandstone and mudstone.

2.0 COMPLIANCE GROUNDWATER MONITOR WELL INSTALLATION ACTIVITIES
Installation of MW-4, MW-5 & MW-7 (converted from piezometers PZM-1, PZM-22 & PZM-27)

From August 13 through December 2, 2014, Mr. Ross Klingman, P.G. (North Carolina Geologist License
No.: 1266) with Buxton Environmental, Inc. conducted the oversight of the installation of monitor wells
MW-4, MW-5 and MW-7, which were converted from piezometers PZM-1, PZM-22 and PZM-27 installed
during the Design Hydrogeologic Report assessment, respectively. Monitor well MW-4 was installed by Mr.
Johnny Burr (NC Well Contractor Certification No.: 3098A) with Geologic Exploration, Inc. of Statesville,
North Carolina. Monitor wells MW-5 and MW-7 were installed by Mr. Robert Cassell (NC Well Contractor
Certification No.: 4143A) with Summit Engineering & Construction Services, Inc. (Summit) of Charlotte,
North Carolina. These monitor wells were installed utilizing hollow-stem auger drilling (8-inch outer
diameter, 4 1/4-inch inner diameter) with split-spoon standard penetration test (SPT) sampling technology.
Split-spoon soil samples were generally collected at each boring at 0-1.5 feet and 3.5-5 feet, then at 5-foot
intervals to the terminus of the boring. SPT blow counts were recorded every 6-inches in three increments
(18-inch total) over the 24-inch length of the split-spoon sampler. Blow counts for the second and third 6-
inch increments are added together to determine Standard Penetration Resistance (N). Drilling equipment
was appropriately decontaminated prior to and between use at each well location. The lithology of the each
soil sample was logged in the field by Buxton Environmental, Inc. in general accordance with ASTM D 653
standards (included moisture content, Munsell (2000) soil color, density or consistency, grain size, plasticity,
cohesion and geologic unit).

Page 2 of 5



The monitor wells were constructed with 10-foot sections of 2-inch diameter, Schedule 40, 0.01-foot mill
slotted PVC well screen; an appropriate length of 2-inch diameter, Schedule 40 PVC riser pipe; with a sand
pack around the screen; a minimum of 2-feet of hydrated bentonite above the sand pack; and grout (cement
and sodium bentonite) above the bentonite seal to the ground surface. The monitor wells were completed at
grade with a concrete well pad and lockable steel stand-up cover. The drilling activities were conducted in
accordance with North Carolina Well Construction Standards (15A NCAC 02C .0108). Water levels were
obtained to the nearest 0.01 foot with a depth-to-water meter approximately 1 hour and 24 hours following
installation by Buxton Environmental, Inc. Each well was equipped with a permanently affixed well tag
indicating the well contractor name, driller certification number, date of well completion, total depth of well,
screen length, depth of sand, bentonite and grout, and well identification number. The boring logs and Well
Construction Records (Form GW-1) are provided in Appendix A. A summary of compliance monitor well
details is provided in Table 1.

Buxton Environmental, Inc. understands that protective guard post will be installed each monitor well.
Installation of MW-1, MW-2, MW-3, MW-6, MW-8 & BG-1

From June 19 through July 30, 2015, Mr. Ross Klingman, P.G. (North Carolina Geologist License No.:
1266) with Buxton Environmental, Inc. conducted the oversight of the installation of monitor wells MW-1,
MW-2, MW-3, MW-6, MW-8 and BG-1. These monitor wells were installed by Mr. Steve Poloiewicz (NC
Well Contractor Certification No.: 2284A) with SAEDACCO, Inc. of Fort Mill, South Carolina. These
monitor wells were installed utilizing hollow-stem auger drilling (8-inch outer diameter, 4 1/4-inch inner
diameter) with split-spoon SPT sampling, or air hammer drilling (5 7/8-inch outer diameter) technology.
Hollow-stem auger drilling was generally utilized unless auger refusal was encountered (auger refusal was
encountered at MW-1, MW-2 and BG-1), then air hammer drilling was employed to advance the boring to
the target depth. However, if the well was located immediately adjacent to a piezometer installed with
hollow-stem auger drilling and SPT sampling during the Design Hydrogeologic Report assessment, then air
hammer drilling was utilized from the ground surface to the terminus of the boring (MW-3 and MW-8), as
sufficient lithologic information had previously been obtained (boring logs for PZM-2/2D (MW-3) and
PZM-28 (MW-8) are provided in Appendix A). Split-spoon soil samples were generally collected at each
boring from 4 to 5.5 feet, then at 5-foot intervals to the terminus of the boring unless auger refusal was
encountered. SPT blow counts were recorded every 6-inches in three increments (18-inch total) over the 24-
inch length of the split-spoon sampler. Blow counts for the second and third 6-inch increments are added
together to determine Standard Penetration Resistance (N). Air hammer cuttings were collected at five foot
intervals to the target depth. Drilling equipment was appropriately decontaminated prior to use at each well
location. The lithology of the each soil sample was logged in the field by Buxton Environmental, Inc. in
general accordance with ASTM D 653 standards (included moisture content, Munsell (2000) soil color,
density or consistency, grain size, plasticity, cohesion and geologic unit).

The monitor wells were constructed with 15-foot sections of 2-inch diameter, Schedule 40, 0.01-foot mill
slotted PVC well screen; an appropriate length of 2-inch diameter, Schedule 40 PVC riser pipe; with a sand
pack around the screen; a minimum of 2-feet of hydrated bentonite above the sand pack; and grout (cement
and sodium bentonite) above the bentonite seal to the ground surface. The monitor wells were completed at
grade with a concrete well pad and lockable steel stand-up cover. The drilling activities were conducted in
accordance with NCDENR Well Construction Standards (15A NCAC 02C .0108). Water levels were
obtained to the nearest 0.01 foot with a depth-to-water meter approximately 1 hour and 24 hours following
installation by Buxton Environmental, Inc. Each well was equipped with a permanently affixed well tag
indicating the well contractor name, driller certification number, date of well completion, total depth of well,
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screen length, depth of sand, bentonite and grout and well identification number. The boring logs and Well
Construction Records (Form GW-1) are provided in Appendix A. A summary of compliance monitor well
details is provided in Table 1.

Buxton Environmental, Inc. understands that protective guard post will be installed each monitor well.
3.0 DEVELOPMENT OF MONITOR WELLS

During the Design Hydrogeologic Report assessment, initial development of monitor weils MW-4 and MW-
5 was conducted by Buxton Environmental, Inc. These wells were developed by raising and lowering a
submersible pump equipped with polyethylene tubing across the wet portion of the well in order to break-up
and remove sediments from the well. The development was conducted until the well went dry.
Approximately 10 gallons of water were removed from MW-4 and approximately 14 gallons of water were
removed from MW-5 during this development. The pump and tubing were appropriately decontaminated
prior to and between use at each well. Development water was discharged on the ground surface at the well
head. Monitor well MW-7 was not developed during this initial event, as the well was still dry due to slow
recharge conditions.

On July 6, 2015, Buxton Environmental, Inc. conducted the development of monitor wells MW-1, MW-2,
MW-3, MW-4, MW-5, MW-6, MW-7 and MW-8. These wells were developed by raising and lowering a
submersible pump equipped with polyethylene tubing across the wet portion of the well in order to break-up
and remove sediments from the well. The development was conducted until the well went dry.
Approximately 5-gallons of municipal tap water obtained from a Charlotte-Mecklenburg Utility Department
source was introduced to monitor wells MW-2, MW-3 and MW-7, in order to enhance development of these
slow recharging wells. The approximate volume of water removed from the wells during development
included: 30 gallons at MW-1; 8 gallons at MW-2; 8 gallons at MW-3; 10 gallons at MW-4; 14 gallons at
MW-5; 8 gallons at MW-6; 8 gallons at MW-7; and 12 gallons at MW-8. The pump and tubing were
appropriately decontaminated prior to and between use at each well. Development water was discharged on
the ground surface at the well head.

SAEDACCO, Inc. developed monitor well BG-1 following installation on July 30, 2015. The well was
developed by raising and lowering a submersible pump equipped with polyethylene tubing across the wet
portion of the well in order to break-up and remove sediments from the well. The development was
conducted until the well went dry. Approximately 30 gallons of water were removed from BG-1 during
development. The pump and tubing were appropriately decontaminated prior to use. Development water
was discharged on the ground surface at the well head.

On September 10, 2015, Buxton Environmental, Inc. conducted additional development of monitor wells
MW-2, MW-3, MW-6, and MW-7. These wells were developed with disposable PVC bailers attached to
new nylon rope until the wells went dry. The approximate volume of water removed from the wells during
development included: 2.5 gallons at MW-2; 10 gallons at MW-3; 20 gallons at MW-6; and 6 gallons at
MW-7. Development water was discharged on the ground surface at the well head.

4.0 SURVEY OF MONITOR WELLS
The ground surface (well pad) and top-of-PVC well casing elevations (to the nearest 0.01 foot), and the

horizontal locations of monitor wells MW-4, MW-5 and MW-7 were determined during the Design
Hydrogeologic Report assessment by Lawrence Surveying of Monroe, North Carolina.
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The ground surface (well pad) and top-of-PVC well casing elevations (to the nearest 0.01 foot), and the
horizontal locations of monitor wells MW-1, MW-2, MW-3, MW-6, MW-8 and BG-1 were determined by
McAdams surveying of Durham, North Carolina. The monitor well survey data from McAdams is provided
in Appendix B.

A summary of the monitor well survey information is provided in Table 1.
5.0 HYDRAULIC CONDUCTIVITY DETERMINATION

On September 10, 2015, Buxton Environmental, Inc. conducted rising head slug tests at monitor wells BG-1,
MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, MW-7 and MW-8, in order to determine hydraulic
conductivity. Hydraulic conductivity data will be utilized to determine groundwater flow velocity at each
monitor well during future groundwater monitoring reports.

Prior to conducting the slug tests, static water levels were obtained at each well to the nearest 0.01 foot with
a depth-to-water meter. The slug tests were conducted by lowering one or two disposable PVC bailer (s)
attached to new nylon rope below the water level at each well. Water levels were allowed to equilibrate to
near static conditions. A slug of water was then removed from the well by withdrawing the bailer(s) and
water levels were measured with time.

The slug and recovery test data was evaluated utilizing AQTESOLV software developed by Hydrosolve, Inc.
(2007) and in accordance with the methods developed by Bouwer and Rice in 1976 and 1987 (update). The
Bouwer-Rice method utilized to evaluate the slug test data was developed to determine the hydraulic
conductivity of the aquifer immediately surrounding the screened portion of partially or fully penetrating
wells in unconfined aquifers. The rising head slug test data, and corresponding hydraulic conductivity
results are provided in Appendix C. A summary of compliance monitor well details and hydraulic
conductivities is presented in Table 1.

A copy of this report should be submitted to the NCSWS by HDR for their records.
If you have any further questions concerning these matters, please give me a call at (704) 344-1450.

Sincerely,
Buxton Environmental, Inc.

(\)\/M\\ CA

Ross Klingman, P.G.
President
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APPENDIX A
BORING LOGS AND WELL CONSTRUCTION RECORDS (Form GW-1)



Buxton Environmental, Inc.
(& Iting Scevices ——
1101 South Blvd., Suite 101

Charlotte, North Carotina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, MW-1
(Page 1 of 1)

Brickhaven No. 2 Mine Tract "A'
1271 Moncure-Flatwood Road
Moncure, North Carolina

Date Started:
Date Completed:
Drilling Company:
Drillers Name:

1 6/19/15
. 6122115
: SAEDACCO, Inc.

. Steve Poloniewicz

: Ross Klingman, P.G.

: Guspech-Brutt GP-1100E
: 280.08' (McAdams Survey,
277.28' (McAdams Survey

Logged By:

Drilling Method:
Top-of-Casing Elev.:
Ground Surface Elev.: :

08-28-2015 C:\Users\Ross\Desktop\Boring Logs\BrickMW-1.bor

NC Driller Certification: : 2284A Natural, Cut, Fill Grade:: slight cut
= Water Levels Sample Type
. :ﬁ; %’ W 1 Hour = 59.90' bgs $S = Spiit Spoon
8| 3 S| o | = | Sz 24Hours=5965 bgs ST = Shelby Tube
ko] 2 £ E‘ £ RC = Rock Core Well: MW-1
g é é _‘ll__) ‘I>Z; BAG = Bag Sample TOC Elev.: 280.08"
2 2 2 £ |8 . ; L. Cover
S 2 21 8|8 Lithologic Description —=
0 277.28 77 77 8" Dia. Hollow-Stem Auger
] /| |/~|Boring
] A
] 7R
5—14-27208|356| SS | 16 | moist; stiff; reddish yellow (7.5YR 6/8) with light gray and rust :/: "/’
] mottles; silty clay with quartz gravel; cohesive; high plasticity; Soil / // //’,’
ponzon /| —+-4{Casing (2" Dia. Sch. 40 PVC
. R A |7 /
10—4'- 267.28P 1019 _SS | 16 | moist very stiff, dark reddish brown (2.5YR 3/4) with light tan and 7 /
4 gray specks; horizontal fissile; silty clay; cohesive; medium o ;'/
i plasticity J 7/ //4 .
1 4 /A [~|Grout
151 262.28P 1014 _SS | 14 s ory Stiff. reddish brown (2.5YR 4/4); horizontal blocky 7R
. fissile; very fine sandy clayey silt; cohesive; no plasticity, A v
. Residuum 7 v
20—} 257.08p 1524 85 | 15 A U crout
. moist; very stiff; reddish brown (2.5YR 4/4) with rust, light tan and 77 o
] black horizontal bands and mottles; horizontal blocky fissile; very ,/// j’é
8 ) — —\|fine sandy clayey silt; cohesive; no plasticity, Residuum 71 V
251 252.28| °* \ A VA
i dry; very hard; weak red (10R 5/2) with red mottles; horizontal / ///,
e . - Vs s
. 502" gt \ﬁssne, weathered mudstone; Partially Weathered Rock I L % 215 718" Dia. Air Hammer
30— 247.28 - : ; T g /1 Boring
i dry; very hard; weak red (10R 5/2) with red mottles; horizontal A |
B fissile; weathered mudstone; Partially Weathered Rock; Auger 1V
1 \\Refusal @ 28.5' N
35— 242.28 - moist; reddish gray (5YR 5/2); silty fine to coarse sand; hard /’// }
- cuttings drilling ZZ
! \ |
E dry; reddish brown (2.5YR 5/4); fine sandy silt with mudstone i ,;
40— 237.28 ; fragments; medium drilling A 1
] cuttings ¢ )
. dry; reddish brown (2.5YR 5/4); fine sandy silt with mudstone __.-//, j’;’
45_'_ 23298 fragments; hard drilling A U
. ’ cuttings \ - —— 1 14 1/
- dry; reddish brown (2.5YR 5/4); fine sandy silt with mudstone AV
] fragments; hard drilling / 1 VA
50— 227.28 : S—— L
~ cuttings dry; reddish brown (2.5YR 5/4); silt with fine to coarse mudstone ;
4 ) A\ Bentonite Seal
] \fragments; hard drilling ]
85 222.28 cuttings dry; reddish brown (2.5YR 4/4); medium sandy silt; medium drilling
60 217.28 i dry; pale red (2.5YR 6/2); i dy silt; hard drilli
. cuttings ry; pale red (2. }; medium sandy silt; hard drilling 42 Silica Sand Pack
651 212.28 LS 15' secti
1 aitings| | wet, reddish brown (2.5YR 5/4); medium sandy silt; very hard o B B 49 PVC)
] \drilling /
70-1 207, .
0 5 207.28 cuttings wet; reddish brown (2.5YR 5/4); medium sandy silt; v. hard drilling
1 Total Depth (bgs.) = 72.50'
75—




WELL CONSTRUCTION RECORD

This form cun be used For single or multiple wells

1. Well Contractor information:

For Tmcrnn! Lisc ONLY:

14, WATER ZONES
Steve Poloniewicz FROM 10 DESCRIPTION
Wil Coractor Name n. .
ft. fu
2284 A = =
o ortific 5. R CASING (for multi-cased welly) OR L L3}
NC Well Cammctor Cenlification Number J’#'&‘ o S PANE TER ERNCKINESS MATEHIAL
SAERDACCO Inc 0.0 n | 57 n |2 . | sch 40 pvec
Cangrm Nank 16, INNER CASING OR TUBING hermal
FROM 10 DIAMETER THICKNESS MATERIAL
2. Well Construction Pormit #: R, fe, n
Lass & apphvable well permits (i o, Counts. Suee, Variseee, Iation en -
n. . m
3. Well Use {check well use): 17. SCREEN
Water Supply Well: D:;)IM - ;1; — IZ)I_AMlTl:: 5[,3; :lﬂ' Ilitlll'!;!:)ms MATRRIAL
s . . ' ! . ac Ve
C1Agnculunt CIMunicipal/Public P
. R . . . . i
NGeothennal {HeatingCooling Supply)  [IResidenial Water Supply (single) n i | ] ~
- — : % iR GROUT = Seele s e e S TALECY
O indusirial/Corunercial [DResidentinl Water Supphy (shared) TROM o SIATERIAL T TACE I METIIOD 2 AMOTRT
Dirrigation 1 f, | 53* . | portland trimmie
Nm:-“'attfr Swpply Welk: 53' n | 55 . | bentonite chipar
@ Monitorin ORccovery
Tnjection Well: fr. i
O Aquifer Recharge OGroundwaler Remediation 19. SANDIGRAVEL PFACK
) . ) FROM 10 MATERIAL FMPLACEMENT METHON
DAquifer Storage and Recovery DSalinity Barrier 55' @ | 72' M. | eilica sand #2 ————
D Aquifer Tesi DSiormwater Dminage o "
DExpenmental Technelogy DSubsidence Comrol - :
. RIN-LA VA JEIREATRRE RARLN Lot tid L
OGeothemul {Closed Loopy OTeacer FRON TO DESCRIPTION (color, hardness, solVnich (3 pe. grain e, oc.)
OGeothiermal (Heating/Cooling Retum)  TIOther (explain under #21 Remarks) || ©-0 . | 24° R | tan silty clay
24 0 72" ft. | pwr “‘unmm-, o
4. Date Well(s) Completed: 06/22/2015 wei) IDp MW -1 o ~
S2, Well Location: fn. n.
Green Meadows LLC c/o Buxton Environmental n fu
Fac s Oweer Nome Faciry TD# (if applcable: ﬂ_ T fem—
1315 Moncure Flatwood Rd, Moncure, NC, 27559 . n
Phsical Address. City. and Zip m
Chatham
Caunty Parce! ddeatstheation No | PN} sttt
&h. Latitude and Longimde in degrees/minutes/seconds or decimal degrees: 22, Certification:
¢if well feld, one ktlorg is sidfTickenl) == 3
35.594601 N 7%.011080 W 6/25/2015
Sigratore of Cenibed Well Conriieg Drase
0. Is (are) the wellisy: IPermanemt  or  OTemporary By signing thix form, | kereby cerify that the wethia) was {weer) convircted in aeeordance
with 154 NCAC 02C 0000 wr 1 SA NCAC G2C 0200 Well Constrwytion Standasdls and s a
7. Is this 8 repair to an existingwell:  JOYes or  ENo capy of this recend iy been pravided to she el swner,

IF his sx o repair, filf owr trone well coustnnsion mformataan ard e giaan the meare of the
repair under 821 reewrks section ov on the bk of this form

8. Number of wells constructed: 1
Foor mulnple infection o aci-water sapply wells ONLY wih the same construction. vox in
sabupir ernr frres

9, Total welt depth below land surface: __72 (fr.)
Fuor maubsiple wells bist afd deptes if difveent fexamiple- 3@ 200" qauf 26 JNT')
10, Static water level below top of coving: (fr.)

I wabee fevel iy ahove casiag, se U

11, Borchole diameter: {in.)

12, Well construction method:

{i.e auger, otan, cable. disect push. cic |

FOR WATER SUPPLY WELLS ONLY:

13a. Yidd (gpm) = Method of tost:

13b. Distafection types Amount: ____ I

Form GW-1

Nonh Carolina Depanmem of Eevionnwem and Notural Resources - Dnosion of Waler Resouress

23. Site diagram or additiona) well details:
You may use the back of this page to provide additional well site details or well
constniction details. You may also attach additional pages if necessan .

SUBMITTAL INSTUCTIONS

24a. For All Wells: Submit this form within 30 davs of completion of well
construction to the following:

Division of Water Resources, Information Processing Unit,
1617 Mai! Service Ceater, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY:  In addition to sending the form 1o the address in
248 above. also submit a copy of this form within 30 divs of completion of well
construction to the following

Division of Water Resources, Underground Injection Control Program,
1636 Mait Service Center, Raleigh, NC 27699-1636

24c. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of conspletion of
well construction to the county health depanment of the county where
constructed.

Rev sed August Nel3



08-28-2015 C:\Users\Ross\Desktop\Boring Logs\BrickMW-1.bor

Buxton Environmental, Inc.
Consuling Services

1101 South Blvd., Suite 101
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451

R

Boring Log, MW-2

buxtonenv@belisouth.net

(Page 1 of 1)

Brickhaven No. 2 Mine Tract "A' Date Started: : 622115 Logged By: : Ross Klingman, P.G.
1271 Moncure-Flatwood Road Date Completed: . 6/22/15 Drilling Method: : Guspech-Brutt GP-1100E
Moncure, North Carolina Drilling Company: : SAEDACCO, Inc. Top-of-Casing Elev.: :229.97' (McAdams Survey)
Drillers Name: : Steve Poloniewicz Ground Surface Elev.: : 227.45' (McAdams Survey
NC Driller Certification: : 2284A Natural, Cut, Fill Grade:: cut
A Water Levels Sample Type
N :‘é %’ _W_ 1 Hour =dry SS = Split Spoon
S| 5 | S| o || 2 24Hows=4118'0gs ST = Shelby Tube
| £ 2| B |S RC = Rock Core Well: MW-2
21 6§ | 83| 5|8 BAG = Bag Sample TOC Elev.: 229.97
£ s a Cover
o > ] £ 8 . . . —
3 & =2 8|8 Lithologic Description =
00— 227.45 77| 778" Dia. Hollow-Stem Auger
: /| [/~|Boring
- 717
] 707
. " A Vs
5| 299 45| —EH ary; very hard, reddish brown (2.5YR 4/4) with black and light A
] ’ green pods; highly horizontal fissile; very fine sandy clayey silt; _i//; i Grout
cohesive; no plasticity; Partially Weathered Rock ;f /7] ou
-1 / /,/
g ¢ / Z/, 4Casing (2" Dia. Sch. 40 PVC
- . //
10—+ 217.45 %g ss | 16 | moist; very hard; reddish brown (2.5YR 4/4) with black and light /}f/ /)
i ) green pods; highly horizontal fissile; very fine sandy clayey silt; / 73
cohesive; no plasticity; Residuum / ] fx/”/
] ) V7
15 212.45| % 5| moist; very hard; reddish brown (2.5YR 4/4) with black and light /;; 7%
i ) green pods; highly horizontal fissile; very fine sandy clayey silt; 7 // :
cohesive; no plasticity; Partially Weathered Rock; Auger Refusal 7 /,’zj’
i 18’ £
E e e —-7’5 5 7/8" Dia. Air Hammer
. AV Boring
20~ 207.45 7R
i cuttings dry; brown (7.5YR 5/3); fine to coarse sandy silt with mudstone b sz;
| fragments; hard drilling / ;A Grout
] 707
i :./ ] ;z’
25—+ 202.45 —— 7V
| cuttings dry; brown (7.5YR _5_/3); fine to coarse sandy silt with mudstone /Y 7
| fragments; hard drilling . 'Bentonite Seal
30—- 197.45
) ; dry; brown (7.5YR 5/3); fine to coarse sandy silt with mudstone
. cuttings s
| fragments; hard drilling
35— 192.45 - —
i cuttings dry; brown (7.5YR 5/3); fine to coarse sandy silt with mudstone L #2 Silica Sand Pack
| | fragments; hard drilling
] -Screen (15" section
of 2" Dia. Sch. 40 PVC)
40— 187.45 = ——
il cuttings moist; brown (7.5YR 5/3); fine to coarse sandy silt with mudstone X
| fragments; medium drilling i
45— 182.4 Total Depth (bgs.) = 45.00'
—'__ > cuttings moist; gray (7.5 6/1); fine to coarse sandy clayey silt with @l Depth (Bgsd) = 45.00
) mudstone fragments; medium drilling
50—




WELL CONSTRUCTION RECORD

This form con b used for single or mullipke wells
1. Well Contracter Information:

For Imcrmal Use ONLY:

14. WATER ZONES
Steve Poloniewicz ROM 10 DESCRIPTION
Well Contructor Mame . .
{8 .
2284 A
ificati | 15 OUTER G (far OR LINER (f
NC Well Commictar Cenification Number TEG% 7o DIAMETER TRICKNESS RATERTAL
SAEDACCO Inc 0.0 m | 30° m:' ia, | Bch 40 pvc
Comgsy Name 16, INNER CASING OR TUBI!
FROM 70 DIAMETER THICKNESS MATERIAL
2. Welt Construction Permit #: fr. n, o
List aft applicatde well prrmizs fie, Cosnty. State, Variuece, fqamm s -
f. . m.
3, Well Use (check well ase): 17. SCREEN
T T - z
Water Supply Wall: ;I:JO'M - 11; — :llilnilmi: s:.(;; :ln H(:‘i; P:;ms MATERIAL
DAgrculmnl CMunicipal/Public . : b Ldihs
. A . : i . i,
OGeothemal (Heating/Cooling Supply)  OResidential Water Supply (single) " N
e . . - i ‘ gT — i3
CYindusmial/Commercial DResidential Water Supply (shared) T - SIATERIAL NP LACEMENT METIOD & AMOUNT
Climgation 1 n | 26* N |portland trimmie
Non-wallfr Supply Well: 26 # 281 L. | bentonite chrhpar
B Monitoring DRccovery
injection Well: n n
ClAquifer Recharge DGroundwater Remediation 19. SAN VEL PACK =
) . . ) FROM 0 MATERIAL EMPLACEMENT METHOD 1
D Aguifer Storage and Recovery [Salinity Barmer 28" @& | 45' . |eild cal sand #2
D Aquifer Tesd OStermwater Dminage n i
OExperimenial Technology O Subsidence Contm! —__ = =
| f ‘R addationi shech CCewal
OGeothennaol (Closed Loop) DTracer YROM DESCRIPTION (color, hardiess, sil'mck type. grain siee, etc.)
OGeothenmul (Heating/Cooling Renn)  CIOther explain under #21 Retnitks) 0.0 f, | 16" M. |tan silty clay
16' fi. | 45" f. | pwr
4. Date Well(s) Completed;: 06/22/2015 weg) IDaMW-2 ~ =
Sa. Well Loeation: . f
Green Meadows LLC ¢/o0 Buxton Environmental n n
Facilaty ADwner Nome Faciluy 1D#¥ (if applicable) [ mn e ﬂ_' Eem—
1315 Moncure Flatwood Rd, Moncure, NC, 27559 f. n
Phnsical Addsess. City, and Zip 71, REMARKS
Chatham
Couty Parced Ideasifichlive Mo (PIN}
%h. Latitude and Longitode in degrees/minutes/seconds or decimal degroes: 21. Certification:
i well field. one Latdlong is sufficient) P &
35.594601 N 79.011080 w _,é;:. Mﬂ-—k}v 6/25/2015
Sigmnature of Cenified Well Conteidier Date
6. Is (are) the wellis): TPermanem  or  OTemporary By sigming dhix form, { heredy cerlify thas the wellfx) way {werr) comstructed in aocondance
with §5A NCAC 0XC 0100 or 1SA NCAC 02C 0200 Well Constriction Standaeds and thas a
7. Is thix g repair to an exisingwell: 0Yes or  ENo capy af this record hus leen provided 1o the well owner,

If ahis 15 0 repair. fill our Enowa well coustrucrion iforasine ard explain the natare of ihe
repair under 821 remarks seciion or oa the back vof this farm.

8. Number of wells constructed: 1
For muttiple infection or non-water suppls wetls ONLY with ihe same construction. veu can
sabunit one forma

9, Total well depth below land surface: __45 (f.)
For multiple wells list all depiir if differens texamaple- 3@200° aml 290 [y
10. Static water level below top of casing: {ft.)

15 wanter level is above cusing, s "4

11. Borehnle diameter: (i)

12, Well construction method:
{i.c migor. rodany, cable. disect pusly ¢k

FOR WATER SUPPLY WELLS ONLY:

13a. Yidd (gpm) Method of test:

13b. Disinfectian type: Amopuot:

Form GW-1

Nonh Carlna Depanment of Eaviremicis and Noturs! Resources - Divsion of Waler Resowrces

23. Site diagram or additisnal wetl details:
You may use the back of this page to provide additionnl well site details or well
construction details, You may also attach additionnl pages if necessary.

SUBMITTAL INSTUCTIONS

24a For All Welly: Submit this fonn within 30 days of completion of well
construction to (he following:

Diviston of Water Resources, Information Precessing Unit,
1617 Mafl Service Center, Ruleigh, NC 27699-1617

24b. For Injection Wells ONLY:  [n addition to sending the form to the address in

24aabove, also submit 3 copv of this form within 30 days of completion of well

construction to the following:

Divisioa of Water Resources, Underground Injection Control Program,
1636 Mail Service Center, Ruleigh, NC 27699-1636

24c. For Water Supply & Injoction Wells:

Also submit one copy of this fonn within 30 days of conpletion of
well construction to the county health depantment of the county wiere
constucted.

Revised Auguest N3
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Buxton Environmental, Inc.
Consulting Services :
1101 South Blvd., Suite 101

Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, MW-3

(Page 1 of 1)

Brickhaven No. 2 Mine Tract "A' Date Started: 1612315 Logged By: : Ross Klingman, P.G.
1271 Moncure-Flatwood Road Date Completed: : 6/23/115 Drilling Method: : Guspech-Brutt GP-1100E
Moncure, North Carolina Drilling Company: : SAEDACCO, Inc. Top-of-Casing Elev.. : 222 56" (McAdams Survey,
Drillers Name: : Steve Poloniewicz Ground Surface Elev.: : 220.00' (McAdams Survey))
NC Diriller Certification: : 2284A Natural, Cut, Fill Grade: fill; ~120' NW PZM-2/2D
. Water Levels Sample Type
- % £ W 1Hour=dry SS = Split Spoon
5| w S| o | =| 5z 24Hous=37.10bgs ST = Shelby Tube
5| £ 2| 2| RC = Rock Core Well: MW-2
€1 § |3| 5|8 BAG = Bag Sample TOC Elev.: 229.97'
s © a |3 Cover
o > 3 £ o . . T t_q
Q =
2 > 2l 8|8 Lithologic Description
0—- 220 - +—5 7/8" Dia. Air Hammer
. See Boring Log PZM-2 and 2D for detailed hollow-stem auger and 7, "/’] Boring
i split spoon sampling data (attached). MW-3 is located ~120' NW % 7
of PZM-2 and 2D. AV
- ZR7
. e : /{/ _G t
5— 215 - \ ) ;; ; o
a cuttings moist; reddish yellow (7.5 YR 6/8); fine sandy clayey silt; soft 7t I/f
. \drilling 7 o
. 7B Casing (2" Dia. Sch. 40 PVC
-} J{/ /
10___ £l0 cuttings dry;‘brown (7.5YR 5/4); fine to medium sandy clayey silt; soft 7 /
i drilling /// 7
_//; s
- ;'{: y g
15— 205 : : A
i : dry; brown (7.5YR 5/3); fine to medium sandy clayey silt; soft /, /
cuttings ) 47
i drilling 77
] 707
4 71 1
20— 200 707
i cuttings dry; brown (7.5YR 5/3); fine to medium sandy clayey silt; soft 1
- diling Bentonite Seal
25— 195
- cuttings moist; reddish brown (5YR 5/4) fine to medium sandy clayey silt;
i soft drilling
30— 190 — - - v
i cuttings moist; reddish brown (5YR 5/4) fine to medium sandy clayey silt; 42 Silica Sand Pack
i soft drilling
T - Screen (15' section
] of 2" Dia. Sch. 40 PVC)
35___ e otings: moist; reddish brown (5YR 5/4) fine to medium sandy clayey silt;
] soft drilling
: cuttings dry; pinkish gray (5YR 6/2); fine to medium sandy clayey silt; soft
40— 180 drilling
. L Total Depth (bgs.) = 40.80'
45— 175
50—
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Buxton Environmental, Inc.
Lonsulting Services

1101 South Blvd., Suite 101

Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZM-2 and 2D

(Page 1 of 1)

Moncure Mine Reclamation Site
1315 Moncure-Flatwood Road
Moncure, North Carolina

Date Started: : 8/6/14

Date Completed: : 8/6/14

Drilling Company: : HPC Land Services
Drillers Name: : Jason Cain

NC Driller Certification: : 3112A

Logged By:
Drilling Method:

Top-of-Casing Elev.:
Ground Surface Elev.:

Natural, Cut, Fil

: Ross Klingman, P.G.
: HSA; CME-550

1 222.37'1222.40'
:219.73

| Grade:: fill, road bed

09-28-2015 C:\Users\Ross\Desktop\Boring Logs\PZM-25-2.bor

Depth (feet bgs.)

Elevation (feet asl.)
Blow Count/6-inches

Sampler Type

Recovery (in.)

Sample Type

S8 = Split Spoon
ST = Shelby Tube
RC = Rock Core
BAG = Bag Sample

Water Levels
_W_ 1 Hour = 32.00' bgs/dry
7 24 Hours = 16.76'/29.49' bgs

Lithologic Description

021

5—-214.73

10 —|— 209.73

60]

©

.73

w
w

-
o

moist/dry; very stiff; strong brown (7.5YR 5/6) with orange
mottles; quartz gravelly clayey silt; no plasticity, cohesive; Fill

wet; stiff, strong brown (7.5YR 5/6) with orange mottles;
quartz gravelly silty clay with brick fragments; no plasticity;
cohesive; Fill

g [ss

16

moist; stiff; light brownish gray (10YR 6/2) with orange

\mottles; silty fat clay with roots; high plastcity; cohesive; Soil

Horizon

SS

24

- 204.73

moist; very stiff; reddish brown (5YR 4/4) with black mottles;
medium horizontal fissile; silty clay; low plasticity; Residuum

50/4"

55

o 199.73‘

50/6"
- 194.73

moist; reddish gray (5YR 5/2); highly horizontal fissile; clayey
silt; no plasticity; cohesive; Partially Weathered Rock

hif]

50/4"

sho

- 189.73

50/2" [ SK

moist; very hard; reddish gray (5YR 5/2) with green flecks;
medium horizontal fissile; silty clay; no plasticity; cohesive;
Partially Weathered Rock; (Lab Results: PZM-2 Bag (23.5-24);
USCS=CL, Gravel=4.7%; Sand=19.9%; Silt=50.3%;
Clay=25.1%; Effective Porosity=5%; Atterberg Limits: PL=20,
LL=38, PI=18)

moist; very hard; reddish gray (5YR 5/2) with green flecks;
highly horizontal fissile; weathered mudstone; Partially

- 184.73

\

501"

- 179.73

Weathered Rock

Well1: PZM-2
Well2: PZM-2D

TOC Elev.:
= '

.

Cover

[ 7 | r
AN b
5 d “_‘/' S
/z’/. 1 i //
/A F Vs
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/ | i e
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7, . .
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7 7
AV
221 1

NN
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N

.\

dry; very hard; dark reddish gray (5YR 4/2); highly horizontal
fissile; weathered mudstone; Partially Weathered Rock

——

dry; very hard; dark reddish gray (YR 4/2); highly horizontal
fissile; weathered mudstone; Partially Weathered Rock

50/2"

- 174.73]

dry; very hard; dark reddish gray (5§YR 4/2); highly horizontal
fissile; weathered mudstone; Partially Weathered Rock

50/3"

- 169.73

dry; very hard; dark reddish gray (5/YR 4/2); highly horizontal
fissile; weathered mudstone; Partially Weathered Rock

A3

- 164.73

\dry; vary hard; dark reddish gray (5YR 4/2); highly horizontal

fissile; weathered mudstone; Partially Weathered Rock

6" Dia. Hollow-Stem Auger
Boring

Grout
Casing (2" Dia. Sch. 40 PVC)

Bentonite Seal

#2 Silica Sand Pack

Screen (10' Section of 2" Dia.
Sch. 40 PVC)

Total Depth (bgs.) = 34.55'

Bentonite Seal

#2 Silica Sand Pack
Screen (10' Section of 2" Dia.
Sch. 40 PVC)

Total Depth (bgs.) = 54.50'




WELL CONSTRUCTION RECORD For [mecrmat Use ONLY.
This form can be used for single or multipke wells
1. Well Contractor Information:
14. WATER ZONES
Steve Polonilewicz FROM 10 DESCRIPTION
Well Contrugtor Name 1. .
ft. e
2284 A - -
T 15. OUTER CASING (for multi-cased wells) OR LINER Ticahle
NG Well Commictor Conlification Nuniber FROM 70 PIAMETER THICKNESS MATERIAL
SAEDACCO Inc 0.0 f. | 25" . |2° in. | Bch 40 pve
Comgamy N 16, INNER CASING OR TUBING (zeathermal
Bl " FROM 10 TQDI.\.\!!TI:!I TIICKNESS | MATERIAL

2. Well Construction Pesrmit #: n f. n
Last acl) appticable well permite (i e County. Skaw, Variwse, Infection, v P n Iy ——
3. Well Gse (check woll ase): 17. SCREEN
Water Supply Well: Znsom = ‘;l; - :umnz: sug; ztu m}r:-&:;ms MATERIAL

L] - L] L] -
U Agnecuttnl CIMunicipal/Public _ 4 ek
DGeothesmal (Heating/Cooling Supply)  UDResidential Water Supply (single) ! fr. "

-y . - . 18, GROUT
CiIndustrisl'Commiercial DResidential Water Supply (shared) FROM ] SATERIAL ENPLACTMENT METHOD & AMOUNT
Cllmpation 1 fl. ,26"‘2“ fi, | portland trimmie
o e
Non “_““Tr Supply Well: 2§ n, 23' fi. | bentonite clgper
W Monitormg ClRecovery
Tujection Well: n It.
D Aquifer Recharge DGroundwater Remedintion 19 SAND/GRAVEL PACK 71 =
: ‘ . . FROM 10 MATERIAL FMPLACEMENT METHOD
OAquifer Storage and Recovery DSalinity Barrier 23' .| 40' & | silica sand #2
O Aquifer Test OSwormwater Dminage “ T
OExpenmenial Techrology OSubsidence Control T = :
OGeothermnl {Closed Looph OTracer FROM 0 DESCHIPTION (olor, hurdnes, willmick 1y pe, grain see, oic.)
OGeothemal (Heating/Cooling Retum)  CIOther (explain under #21 Remarks) 0.0 f 15" M [jtan silty clay
15* i, | 40! L | pwr

4. Date Well(s) Completed: 96/22/2015 welj IpgMW-3 = =
Sa, Well Location: ft. fi,
Green Meadows LLC c¢/o Buxton Environmental n .
Factley {0 ncr Nome Fac)ls TD# (if appbcables n o o
1315 Moncure Flatwood Rd, Moncure, NC, 275539 . .
Pinsical Address, Ciy. and Zip 31 REMARKS
Chatham
Caunty Parcel 1dentificglion Na (PING

Sh. Latitude and Longitude in degrees/minutesfseconds or decimal degrees:
{if well ficld, o Lwdong is suiTicest)

35.594601 N 79.011080 w
6. Is (are) the wellisy: TPermanemt  or  TTemporary
7. Is this a repair to an existingwell:  TVes or  ENo

If s 53 2 repair, it our known wedl constarciion ifornuimin and explam e sirare of e
regair wnder 821 remarks section or on the bisck of this form.

8. Number of wells constructed: 1
Fror mallipde infection or non-water suppls wells ONLY with the same construction. v con
sebanir onie farm

9, Total well depth below land surface: __40 (fr.)
For matigrde wedls list ll depshi if differens texample- 7@ 200 qol 260 IINYy
18, Static water level below top of caning: (i)

I watee fevel o abovr casiag, wse Ve

1L. Borehole diameter: (in,}

12. Well construction methed:
{ic. auger. redan, cable. diseot push ci b

22, Certification:

6/25/2015

Signature of Cenified Well Cantrifies Dase

By signtng this ferm, ! hereby cernfy thet the wellix) wox et cemtructed in aceondance
wath 154 NCAC ONC a0 or 1 5A NCAC 030 0200 Well Constrmtion Staeudards snd s a
capy of this recond bay been provided o the weli iwner,

23. Site dingram or additivnal well details:

You may use the back of this page to provide additional well site details or well
construction details. You may also attach sdditional pages if necessany
SUBMITTAL INSTUCTIONS

24a. For All Welly: Sobmit this form within 30 days of completion of well
constauction to the following:

Division of Water Rescurces, Information Processing Unit,
1617 Mail Service Ceater, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY:  In addition to sending the form to the address in
243 above. alse submit a copy of this form within 30 days of completion of well

conglruction to the following.

Division of Water Resources, Underground Enjection Control Program,

FOR WATER SUPPLY WELLS ONLY:
13a. Vield (gpm) _ Method of test:

13b. Disinfoction type: Amount;

1636 Mait Service Center, Raleigh, NC 27699-1636
24c. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completien of
well construction to the county health depanment of the county where

constructed

Form GW-1

Nenh Camlts Expanaent of Eavimimens and Notura) Resourees - Drvssion of Waler Resouras

Raoy sed August N3



Buxton Environmental, Inc.

1101 South Blvd., Suite 101

% Consulting Scryicos

Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZM-1 / MW-4

(Page 1 of 1)

Brickhaven No. 2 Mine Tract "A" Date Started: 181314

1271 Moncure-Flatwood Road

Date Completed: 1 8/13/14

Logged By:

: Ross Klingman, P.G.

Drilling Method: : Geoprobe 8049DT

09-28-2015 C:\Users\Ross\Desktop\Boring Logs\PZM-1.bor

Moncure, North Carolina Drilling Company: : Geologic Exploration Top-of-Casing Elev.. : 217.13'(Lawrence Survey)
Drillers Name: : Johnny Burr Ground Surface Elev.: : 214.49'(Lawrence Survey)
NC Driller Certification: : 3098A Natural, Cut, Fill Grade:: Fill (road bed)
7 Water Levels Sample Type
| 315 ¥ 1Hour=dry SS = Split Spoon
E [y}
ﬁ, T (E B ~ | X7 24Hours = 15.00' bgs ST = Shelby Tube
@ 2 2 ..% = RC = Rock Core Well: PZM-1
& § é 5 °>Z" BAG = Bag Sample TOC EIev.c:: 217.43
© o over
21 2 |z| |8 ) : - —4
2l 3 |l2l 8|& Lithologic Description =
-1~ 214.49 : " Dia. Hollow-Stem A
0 ] 145 ss | 14 | moist; very stiff; reddish yellow (7.5YR 6/6) with orange, yellow Z/Z 7gorirl13 ollow-Stem Auger
and light gray mottled; fine sandy silty clay with quartz gravel; low &3 /é' Grout
J 4 b= i
plasticity; cohesive; Fill / o
. P ey
- - —— NV
51 209 49 g ss g | moist; stiff; strong brown (7.5YR 5/6) with light gray and brown :/; v
: mottled; medium sandy silty clay with brick and quartz gravel; A
. medium plasticity; cohesive; Fill / 2l 7,
4 AV
8 o/ // Casing (2" Dia. Sch. 40 PVC
1 0:_ 204.49 % ss,BAG| 12 | moist; stiff; gray (5YR 6/1) with light orange mottles; very fine I Bentonite Seal
: sandy coarse silty clay; low plasticity; cohesive; Flood Plain; (Lab
7 Results: PZ-1 Bag (9-10.5"); USCS=CL,; Gravel=0.3%;
- Sand=33.4%; Silt=38.7%; Clay=27.6%; Effective Porosity=5%;
4 tterberg Limits: PL=18; LL=34, PI=16)
1 5_-_ 199 49 67;’5' SS,BAG| 13 | moistiwet, reddish brown (5YR 4/3) with gray mottles; fine sandy Ea
Y5 silty clay; medium plasticity; cohesive; Residuum; (Lab Results: B
5 PZM-1 Bag (14.5-16'); USCS=CL; Gravel=0.1%; Sand=49.6%; —{#2 Silica Sand Pack
. Silt=33.1; Clay=17.2%; Effective Porosity=14%,; Atterberg Limits:
] PL=16; LL=24; PI=8) Screen (10' section
i 1. 55 [ o A of 2" Dia. Sch. 40 PVC)
502" dry; light gray (5YR 7/1); horizontal fissle weathered mudstone;
20— 194.49 \Partially Weathered Rock /
] Auger Refusal @ 22.7'
E Total Depth (bgs.) = 22.70'
25— 189.49
30—+ 184.49
35— 179.49
40— 174.49




WELL CONSTRUCTION RECORD e TR
This torm can be used for single or multiple wells
1. Well Contractor Informntion:
14, WATER ZONES
JOHNNY BURR FILOM TO DESCRIPTION
Well Conlractor Name ft. ft,
A - 3098 ft. ft.
NC Well Cantractor Cerlilication Number IE&O?‘][J1."|{ L;__(—\SING for '““[:'tla;:;:;;lr‘[:cm 01—:,[';[1‘”:”";_‘(’2. “Fp“c“)I;Tr‘KRML
GEOLOGIC EXPLORATION, INC ft. ft. in,
Company Name 16, INNER CASING OR TUBING (geothermul closed-loop)
FIOM T0 DIAMETER THICKNESS MATERIAL
2. Well Construction Permit #; ft. ft. | 20 in.
List all applicable well construction permits (i.e. Cowly, State, Variance, etc,) 42 P AL m : i CohED il
3. Well Use (cheek well use): 7. SCIREEN
Water Supply Well: FIROM 0 DIAMETER | SLOTSIE | THICKNESS | MATERIAL |
3 L i
OAgricultural OMunicipal/Public 12.0™ | 220 * 20 " .010 SCH 40 PVC
OGeothermal (Heating/Cooling Supply)  OResidential Water Supply (single) e B b
Ofndustrial/Commercial CResidential Water Supply (shared) Il‘%o(:dnom G N TERIAE ENTLACERENT METIOD & AMOUNT
Olrigation 00 ft. | porvuw nenTonTE
Non-Wiater Supply Well: . = 80 N el
FAMoniloring DRecovery ' i
Injection Well; ft. ft.
DO Aquiter Recharge OGroundwater Remediation 19, SAND/GRAYEL PACK (if upplicable)
OAquifer Storage and Recovery OSalinity Barrier £aom 1o MATERIAL LACRET LEOR
[4
. 10.0 ® [ 220 "™ 20-40 FINE SILICA SAND
OAquifer Test OStormwater Drainage T o
OExperimental Technology OSubsidence Control -
20. DRILLING LOG (nttach additional sheets if necessary)
DGeothermal (Closed Loop) OTracer FROM 0 DESCRIPTION [color, haridoess, suilirocle type, !imiu size, etc)
OGeothermal (Heating/Cooling Return)  OOther (explain under #21 Remarks) 00 ™ |220 ™ BROWN P\ga‘“ CARA r"‘!,
ft. I, AN IS P N
4. Date Wel(s) Compicted: 081314 woyypy_ PZM-1 /oo 1 = . = é:g\ "’"} Lt
) . oLV ) . & f\.\ iR 7
5a. Well Location: . Tt I = | “/Eﬂ_ e
MONCURE MINE 0 : 3 ?26@
. . g -
Facility/Owner Name Facility ID# (if applicable) T it P~ C}’ \-62(*‘1 (Y lcs_\.’;l \% -
. . - o~
1315 MONCURE-FLATWOOD ROAD MONCURE 27559 - - SN OLOBNSA
: : : f t .-,A( Lo 00000007 i\ )
Physical Address, City, and Zip 21. REMARKS L Tl (('OC,C’ ?’,\w K 3
Tid
CHATHAM BENTONITE SEAL FROM 8.0 TO 10.0 FEETwus*t**
County Parcel Identification No. (PIN)

5b. Latitude and Longitude in degrees/minutes/seconds or decimnl degrees:

(il well field, one lat/long, is sufTicient)
79° 00' 04.99"

35°38'36.98" w

6. Is (are) the well(s): @Permanent or OTemporary

7. Is this a repnir to an existing well:  OYes or @No
If this is a repair, fill ot known well conssruction information and explain the nature of the
repair under 421 remarks section or on the back of this form.

8. Number of wells constructed: 1
For multiple injection or non-water supply wells ONLY with the same construction, you can

stbmit one form,
22.0

9. Total well depth below land surface: (ft.)
For multiple wells list all depths if different (example- 3@200" and 2@100')
10. Static water level below top of ensing: 10.0 (ft.)
If water level is above casing, use "+"
L L. Borehole diameter: 8.0 (in.)

AUGER

12, Well construction method:
(i.c. auger, rotary, cable, dircct push, ctc.)

FOR WATER SUPPLY WELLS ONLY:

Method of test:

13a. Yield (gpm)

13b. Disinfection type: Amount:

Form GW-1

North Carolina Department of Environment and Nntural Resources — Division of Water Quality

08/18/14
Date

moture of Cegfified Well Contractor

By signing this form, 1 hereby ceriify that the well(s) was (were) constructed in accordance
with 154 NCAC 02C .0100 or 154 NCAC 02C .0200 Well Construction Standards and that a
copy of this record has been provided to the well owner.

23. Site dingram or additional well detuils:
You may use the back of this page to provide additional well site details or well
construction details. You may also attach additional pages if necessary.

SUBMITTAL INSTUCTIONS

24, For All Wells:  Submit this form within 30 days of completion of well
construction to the following:

Division of Water Quality, Information Processing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617

24b. For Injection Wells: In addition to sending the form to the address in 24a
above, also submit a copy of this form within 30 days of completion of well

construction to the following:

Division of Water Qualify, Underground Injection Control Program,
1636 Mail Service Center, Raleigh, NC 27699-1636

24¢. For Water Supply & Injection Wells: In addition to sendling the form to

the address(es) above, also submit one copy of this form wilhin 30 days of
completion of well construction to the county health department of the county

where constructed.

Revised Jan, 2013
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Buxton Environmental, Inc.
Copsulting Serviees

1101 South Blvd., Suite 101

Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZM-22 / MW-5

(Page 1 of 1)

Brickhaven No. 2 Mine Tract "A" Date Started: 11112514 Logged By: : Ross Klingman, P.G.
1271 Moncure-Flatwood Road Date Completed: 1 11725114 Drilling Method: : HSA, CME-550
Moncure, North Carolina Drilling Company: : Summit Engineering Top-of-Casing Elev.: : 244 86'(Lawrence Survey)
Drillers Name: : Robert Cassell Ground Surface Elev.: : 242.72'(Lawrence Survey)
NC Diriller Certification: : 4143A Natural, Cut, Fill Grade: natural
" Water Levels Sample Type
S I ¥ 1 Hour=4360 bgs $S = Split Spoon
5 ]
ﬁ; *g ‘E g —~ | 7. 24 Hours = 17.50' bgs ST = Shelby Tube
| £ [2]| & |& RC = Rock Core Well: PZM-22
21 8§ |3| 5|8 BAG = Bag Sample TOC Elev.: 244.86'
£ b= = Cover
(=} 2 z £ 8 . . L] ,—q
o —
2 2 21 8|8 Lithologic Description
0—1 242.72 8" Dia. Hollow-Stem Auger
i g ss | 20 | wet; very soft; brownish yellow (10YR 6/8); silty clay with ;7/ 7 Borirlfg SEONEEL A
] organic matter; high plasticity; cohesive; Soil Horizon y % o
r4
7 % //,;
T g ss | 12 | very moist; stiff, brownish yellow (10YR 6/8) with rust stringers; j/ 54
5—-237.72 silty clay with organic matter; high plasticity; cohesive; Soil g ///
. Horizon A Vs
i 7 /f
1 / ~|Casing (2" Dia. Sch. 40 PVC
7 2 ss | 16 | moist; stiff; light gray (5Y 7/1) with light orange and rust specks /
10— 232.72 and mottles; silty clay; medium plasticity; cohesive; Soil Horizon AV /
. /) //~ Grout
- 707
1 ég ss | 22 | moist; very hard; weak red (10R 4/3) with light green and brown L 7
16—-227.72 mottles; blocky; silty clay; no plasticity; cohesive; Residuum A 7, ///
- L */
1 7 /”
g lé ss | 23 | moist; hard; weak red (10R 4/3) with light green and rust mottles; 2 V)
20— 222.72 blocky horizontal fissile; silty clay; no plasticity; cohesive; 2l 1 A
- Residuum / A 7
= :f/ .
- 50/6" [—SS 12 ; ey v : A Vo
dry; very hard; reddish brown (5YR 5/3) with light gray mottles; 1 Vo
25— 217.72 highly horizontal fissile; silty clay; no plasticity; cohesive; Partially (// ),4
- Weathered Rock // B
. 7s W
. /
] 50/5" —SS—"R jf"' J/
e dry; very hard; reddish brown (5YR 5/3) with light gray mottles; % ’A
30— 212.72 wavey horizontal fissile; silty clay; no plasticity; cohesive; Partially /1 L
4 \Weathered Rock ]
Bentonite Seal
. 50/2" LSS B moist; very hard; pinkish gray (7.5YR 6/2); medium horizontal
35— 207.72 fissile; silty clay; no plasticity; cohesive; Partially Weathered Rock /
1 —#2 Silica Sand Pack
z 50/5" LSS B 1 4ry: very hard; light yellowish brown (2.5Y 6/3); medium Screen (10 section
40— 202.72 horizontal fissile; fine to medium sandy silt; no plasticity; cohesive; of 2" Dia. Sch. 40 PVC)
- Partially Weathered Rock .
J s0/5" S5 14 —y . e : e :
moist; very hard; dark gray (2.5Y 4/1); highly horizontal fissile, Total th (b = 44.40'
45— 197.72 weathered mudstone; Partially Weathered Rock / otal Depth (bgs.) =0
50—




WELL CONSTRUCTION RECORD

This form can be used for single or multiple wells

1. Well Contractor Information:

For Internal Use ONLY:

14. WATER ZONES
O

Robert Cassell jr. T SECRTTTIoN
Well Contractor Name tt. ft.
4143-A ft. ft.
- — 15. OUTER CASING (for multi-cased wells) OR LINER (if applicable)
NS leomimeloR Eeditication Humbsr FROM ™ DIAMETER TINCKNESS | MATERIAL
Summit-ECS ft. . in.
Company Name 16. INNER CASING OR TUBING (geothermal closed-loop)
FROM TO NIAMETER TINCKNESS MATERIAL
2. Well Construction Permit #: o 3400 ™ |+2 f. [2" in. 040 pve
List all applicable well permits (i e. County, State, Variance, Injection, eic.) - = n
3. Well Use (check well use): 7. SCREEN
Water Supply Well: FROM ‘0 DIAMETER SLOTSIZE THICKNESS MATERIAL
' ft. ft. " in.
DAgricultural OMunicipal/Public 44.0' 34.0 2 010 040 pvec
[Geothermal (Heating/Cooling Supply) ~ OResidential Water Supply (singlc) L i "

Olndustrial/Commercial OResidential Water Supply (shared)

Olrrigation

| 18 GrovT

Non-Water Supply Well:

@Monitoring ORecovery

Injection Well:
OAquifer Recharge OGroundwater Remediation
OSalinity Barrier
OStormwater Drainage

[Subsidence Control

OAquifer Storage and Recovery
OAquifer Test
OExperimental Technology

FROM T MATERIAL EMPLACEMENT METHOD & AMOUNT
32.0' ™ | 300 T |bent well seal
30.00 0.0 f |port. trimmie

ft. ft.
19. SAND/GRAVEL PACK (If applicable)
FROM TN AMATERIAL EMPLACEMENT METTIOND
440 ™ |320 M well sand trickle down

ft. t.

20. DRILLING LOG (atach additionsl sheeis If necessary)

O0Geothermal (Closed Loop) OTracer FROM TO [ DESCRIPTION (color, hardness, sollrock (ype, grain sise, ete.)
DOGeothermal (Heating/Cooling Retum)  C1Other (explain under #21 Remarks) {10 ft. 1.4 fr. top soll
4. Date Well(s) Completed: 1 1/25/14 i 1py pzm-22/,,« - HA - -
. / et 6.0 tan fisasi
5a. Well Location: 6.2 brn, gddishu;g'.si
Facility/O N Facility ID# (if applicable) B s ““" GARO ' 'h
acl lty 'wner iName acity tf applicaple, ft. ft. 2 »,
1315 Moncure-Flatwood rd. e 5 5 \,‘\‘GLE/f‘:'fa}b‘,f ®
Physical Address, City, and Zip 2. REMARKS r “SEAL
Chatham 0 1266 , z =
County Parcel Identification No (PIN) _ l;"% G 5’[ }'\‘?‘ \Qj,\
ib Latitude and Longitude in degrees/minutes/seconds or decimal degrees: b ","“'Z":S‘ [ " - 5
(if well field, one lat/long is sufficient) (A koss
. w ,.....-,12 J5 5 - 4
Date

6. Is (are) the well(s): CPermanent or OTemporary 7

7. Is this a repair to an existing well:  OYes or [@No
If this is a repair, fill out known well construction information and explain the nature of the
repair under 121 remarks section or on the back of this form.

8. Number of wells constructed: 1
For multiple injection or non-water supply wells ONLY with the sume construction, you can
submii one form.

1
9. Total well depth below land surface: 44 (i)
For multiple wells list all depths if different {example- 3@200" and 2@100°)
10. Static water level below top of casing: (fe.)

If water level is above casing, use "+

8.25" (in.)

11, Borehole diameter:

12. Well construction method: HSA
(i.¢ nuger, rotary, cable, direct push, etc.)

FOR WATER SUPPLY WELLS ONLY:

13a. Yield (gpm) Method of test:

13b. Disinfection type: Amount:

Form GW-1

Notth Carolina Department of Environment und Natural Resources — Division of Watcr Resources

By signing this form, 1 herehy certify that the well(s) was (were) construcied in accordance
with 154 NCAC 02C .0100 or 154 NCAC 02C 0200 Well Construction Standards and that a
copy of this record has been provided to the well owner.

23. Site diagram or additional well details:
You may use the back of this page to provide additional well site details or well
construction details You may also attach additional pages if necessary

SUBMITTAL INSTUCTIONS

24a, For All Wells: Submit this form within 30 days of completion of wel)
construction to the following:

Division of Water Resources, Information Processing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY: In addition to sending the form to the address in
24a above, also submit a copy of this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Underground Injection Control Program,
1636 Mail Service Center, Raleigh, NC 27699-1636

24c. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completion of
well construction to the county health department of the county where
constructed

Revised August 2013
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Buxton Environmental, Inc.
Consulting Services
1101 South Blvd., Suite 101

Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, MW-6

(Page 1 of 1)

09-29-2015 C:\Users\Ress\Desklop\Boring Logs\BrickMW-6.bor

Brickhaven No. 2 Mine Tract "A" Date Started: 1 6/23/15 Logged By: : Ross Klingman, P.G.
1271 Moncure-Flatwood Road Date Completed: 1 6/23/115 Drilling Method: : Guspech-Brutt GP-1100E
Moncure, North Carolina Drilling Company: : SAEDACCO, Inc. Top-of-Casing Elev.. : 231.10'(McAdams Survey)
Drillers Name: : Steve Poloniewicz Ground Surface Elev.: : 228.63'(McAdams Survey)
NC Driller Certification: : 2284A Natural, Cut, Fill Grade:: Natural
" Water Levels Sample Type
R - % ¥ 1 Hour =6.40" bgs S8 = Spiit Spoon
J «©
& S| o | =| Sz 24Hous=540bgs ST = Shelby Tube
% £ 2 S £ RC = Rock Core Well: MW-6
£ s a Cover
> 2 £ 8 . . ., ,—4
gl 3 |S| 8|8 Lithologic Description -
0- 228.63 771 7] 8" Dia. Hollow-Stem Auger
4 “ 77 Boring
] YAV
i f/ iy Grout
. oA
5~ 223.63 & ss | 14 | moist; hard; reddish brown (2.5YR 4/3); horizontal fissile; 7/ j’} f
i ) weathered mudstone and clayey silt; cohesive; no plasticity; 2 L g ==
Residuum / _%,/f_ 7 Casing (2" Dia. Sch. 40 PVC
] A Vv
e Bentonite Seal
10— 218.63 i}l ss | 16 | dry; hard; weak red (10R 5/3) with horizontal orange tan and light . '
= ' green bands; silty clay; cohesive; medium plasticity; Residuum A
; 5_'_ 213.63 50/8" S5+ B 1 moist; very hard; dusky red (2.5YR 3/2) with fine light grat and tan
i ’ specks; clayey fine to coarse sandy silt, no cohesion or plasticity;
| Partially Weathered Rock
- —{#2 Silica Sand Pack
7 50/3" B8 B . .
_ dry; very hard; weak red (2.5YR 5/2); weathered mudstone; _ Screen (15' section
20-1 20863 Barially Woatherad Rock N1 [El [of 2" Dia sch. 40 Pvc)
25_-_ 203.63 S0 TSS-T 5 \wet- very hard; weak red (2.5YR 5/2); weathered mudstone; :
] . Partially Weathered Rock / =
g Total Depth (bgs.) = 27.00'
30— 198.63
35— 193.63
40— 188.63
45— 183.63




WELL CONSTRUCTION RECORD

This form can be used for singke or multipk wckls
1. Well Contractor Information:

For Trscrmnd Uise ONLY:

14. WATER ZONES
Steve Poloniewicz FROM 10 DESCRIPTION
Well Cortractor Name . 1.
ft. [N
2284 A
Coni 15 CASING (fur welly LINER (W applica
NC Welt Commcior Cenificalion Mumber SOM TG DIAMETER THICKEEES MATERIAL
SAEDACCO Inc 0.0 fn | 12 n |2 in. | sch 40 pve
Congany Name |16, INNER CASING OR TUBING
FROM T0 DIAMETER THICKNESS | _MATERIAL
2, Wl Construction Permit #: f. fe. n
Ligt afd wppiivolle wolf permits (ie. Counre. Stase. Variomee Iryection esc.) - - " - -3
3, Well Use (thu'k woell use): 17. SCREEN
Watcr Supply Well: n:m - ;1; . :l.mzmi: sng; ;ln m}!l(z.';r:‘-s MATERIAL
L] . L] L} a
D Agriculturl MMunicipalPublic : pe pve
. ) . . . . B i
C1Geothemsal (Heating/Cooling Supply)  [JResidential Water Supply (singhe) - f -
[ industrialiCommercial CResidential Water Supply (shared) | -1 GROUT -
h 2 FROM n MATERIAL EMPLACEMENT METHOD & AMOUNT
Oimigation 1 . | & fi, | portland trimmie
me'“‘r.““r SapiRwel: 8! f. | 10' n. |bentonite clyipar
WMonitoring ORccovery
Tajection Well: . fu
D Aquifer Recharge DGroundwater Remedintion |_19. SAND/GRAVEL PACK (if applicable) —
) _, ) FROM 0 MATERIAL EMPLACEMENT METHOD |
O Aquifer Storage and Recovery DSalinity Bamier 10' @ | 27' 1. | silica sand 2
O Aquifer Test OStormwater Dminage n n
OExpenmental Technology DOSubsidence Comrol e
pe & 30D additional )
OGeothemul {Closed Loop) OTracer FROM T DESCRIPTION (tador, hardnes, soil/onck 1 pe, grain skne. o}
OGrotlermal (Heating/Cooling Retum)  CIOther (explain umder #21 Remarks) || ©-0 M | 15' A, | tan silty clay
15 @ | 27' . |pwr R,
4. Date Wetl(s) Completed: 06/23/2015 well ID#MW-6 o
Sa. Well Location: . f s
Green Meadows LLC ¢/o Buxton Environmental i 5 o% k/EH -
Factlity /0w mer Nome Factley TD# (if applacables Y . § '! —aL> e —
R, fi. s 1266 2 'ﬁz.’ E
1315 Moncure Flatwood Rd, Moncure, NC, 27559 . ft. "\ ¢ 67[‘1 -‘h""l-b‘\ S
Plusical Address, Cety. and Zmp 31 REMARKS 5 o
?,
U.s %, R 0SS “o“
Caunty Parce Idenihication No. (PIN} [TITT U
%b. Latitude and Longitode in degrees/minutes/seconds or decimal degrees: 22. Certification:
af well field, cne livlory 1s sdTickent} i g
35.594601 N 78.011080 W 6/25/2015
Stgrature of Cenificd Well Conteafiee Dase
6. Is (arc) the well(s): TPermanem  or  DTemporary By vigning dhiv farm. 1 herely cersifv that the wellix) was {were) constructed in oveordance
with 1 54 NCAC 030 0100 or 1 SA NCAC Q20 0200 Well Constracrion Srasbersls and s a
7. Is thix o repair to an existingwell:  OYes or ENo capy o this reccrd by been provided ta the wll owner,

I ahis a5 0 repair. fill ous &maen welf comspnnction mformanion and explom the sirare of the
repwir wider 821 remarks sectton ar o0 the bark of this foran,

8. Number of wells constructed: 1
Foor mubtiple infeciion of oon-warer sapply wells ONLY ouih the seme constriaction. s cin
subanit one form

9, Total well depth below land surface: __26 1)
For multiple wells list olf deprb if different texample. 3@ 0N gl 260 [IRY)
10. Static water level below top of casing: (fL)

I wister level & ghove castag, dxe e

11, Borclwle diameter: (in.)

12, Well constraetion methed:
{i.c augcr. oy, cable. direct pask <k |

FOR WATER SUPPLY WELLS ONLY:

13a. Vidd (gpm) Method of test:

13b. Disinfection type: Amount:

Form GW-1

Nenh Careding Dopartnean of Bavironmed and Notura) Resources - Dnvsiwn of Water Resources

23. Site diagram or additional well details:
You may use the back of this page 1o provide additional wel) site details or well
construction details, You may also attach additionst pages if necessary.

SUBMITTAL INSTUCTIONS

24a. For All Wells: Sobmit this form within 10 days of completion of well
constmiction to (he following:

Diviston of Water Resources, Information Processing Unit,
1617 Mait Service Center, Raleigh, NC 27699-1617

24b. For Injcction Wells ONLY:  In addition to sending the form to the address in

24a above. also submit a copy of this form within 30 diys of completion of well

construciion to the following.

Division of Water Resosrces, Underground Injection Control Program,
1636 Mall Service Center, Raleigh, NC 27699-1636

24c. For Water Supply & Injection Wells:

Also submit one copy of this form wilhin 30 days of completion of
well construction to the county healib depanment of the conniy where
constmicted

Rovised August Rrl3
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Buxton Environmental, Inc.
Consulting Services P

1101 South Blvd., Suite 101

Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZM-27 /| MW-7

(Page 1 of 1)

Brickhaven No. 2 Mine Tract "A" Date Started: 11212114 Logged By: : Ross Klingman, P.G.
1271 Moncure-Flatwood Road Date Completed: 11212114 Drilling Method: : HSA, CME-550
Moncure, North Carolina Drilling Company: : Summit Engineering Top-of-Casing Elev.:  : 231.71'(Lawrence Survey)
Drillers Name: . Robert Cassell Ground Surface Elev.: : 229.53'(Lawrence Survey)
NC Driller Certification: : 4143A Natural, Cut, Fill Grade:: natual
o Water Levels Sample Type
R =) _g W_ 1 Hour =dry SS = Split Spoon
A ©
g, 5 g o | ~| 52 24Hours=dry ST = Shelby Tube
sl € | 2] & |€ RC = Rock Core Well: PZM-27
& 5 é 5 E BAG = Bag Sample TOC Elev.c:: 231.71
® o over
18 (2] 5|8 Lithologic Descript =
S| & |8 & |& ithologic Description
0— 229.53 8" Dia. -Stem Auger
] é ss | 15 | moist; medium; yellowish brown (10YR 5/6) with light orange / Boﬁ;‘ag Heliow3t 9
mottles; silty clay with roots; medium plasticity; cohesive; Soil .
] Horizon Bentonite Seal
1 ss | 14 | moist; very stiff; dark reddish brown (2.5YR 3/3) with dark gray s g
5— 22453| 12 and white specks; fine to medium sandy silty clay; low plasticity; Casing (2" Dia. Sch. 40 PVC
4 cohesive; Residuum /
- s6h+ | S8 | 12 | dry; very hard; reddish gray (2.5YR 5/1) with light orange and rust —{#2 Silica Sand Pack
10— 219.53 mottles; slightly clayey ine to medium sand; no plasticity; cohesive; Screen (10' section
i Partially Weathered Rock / of 2" Dia. Sch. 40 PVC)
. 1 50/4" 78S T8 | moist: very hard; dark reddish brown (2.5YR 3/4); highly
15— 214.53 horizontal fissile; fine to medium sandy clayey silt; very hard Total Depth (bgs.) = 15.00'
| drilling 11-13"; no plasticity; cohesive; Partially Weathered Rock
il Auger Refusal @ 16'
20—+ 209.53
25— 204.53
30— 199.53
35— 194.53
40— 189.53




WELL CONSTRUCTION RECORD

This form can be used for singte or multipie wells

1. Well Contractor Information:

For Internal Use ONLY:

14. WATER ZONES

Robert Cassell jl’. FROM 10 DESCRIPTION
Well Contractor Name ft. fi.
4143-A ft. fi.
NC Well Contractor Certification Number _::J;: TER ___{_'_.____J‘CASI'NG for mn::::;:_’ﬁ:‘“’ )—-——-—L—u—]——-————‘_ln"‘mmg ap I“E;T‘:TRIAL
Summit-ECS ft. ft. in.
Company Name 16, INNER CASING OR TUBING (geathermal elased-lnop)
FROM TO DIAMETER TIICKNESS MATERIAL

2. Well Construction Permit #: 50 |42 ft. | 2" in, .040 pvc
List all applicable well permits (i.e. County, State, Variance, Injection, eic.) - - ™
3. Well Use (check well use): 17. SCREEN
Water Supply Well: FROM 10 DIAMETER | SLOTSIZE | THICKNESS | MATERIAL
OAgricultural OMunicipal/Public 15.0' ™ |5.00 ™ |2 " 010 -040 pvc
OGeothermal (Heating/Cooling Supply) ~ OResidential Water Supply (single) s = in.
DOlIndustrial/Commercial OResidential Water Supply (shared) ll‘-:l'.n‘(i:!OUT o STRTTRIAL EAPLACEMTNT METION EAMOUNT
Dlimgati '
Nou-iﬂf’::):r Supply Well: AL " 20 “ [bent w.eII S.eal
@AMonitoring ORecovery 200 ™]00° ™ |port trimmie
Injection Well: . ft.
D Aquifer Recharge GRS et o g.OSMANDmR::: el PACH “\::Tr‘llt:':le EMPLACEMENT METTIOD
OAquifer Storage and Recovery OSalinity Barrier 15.00 ® |3.0 P well sand trickle down
OAgquifer Test OStormwater Drainage i —

DSubsidence Control

OExperimental Technology

|_20. DRILLING LOG (attach additional sheets if necessary)

OGeothermal (Closed Loop) COTracer FROM__| DESCRIPTION {calor, hurdness, soilivock type, grain size, ele.) |
OGeothermal (Heating/Coaling Retun)  CIOther (explain under #21 Remarks) | (0 F .7 fe. top soil
/ fi ft.
" 7 - )
4. Date Well(s) Completed: 12/2/14  wen 1py PZM 27 /mw-7 = = .
7 el . 4.0 t. tan fi sa si
5a. Well Location: 42 1t brn, reddish , tri si
ft. it. ‘ “|“ LA L] "" "
Facility/Owner Name Facility 1D¥ (if applicable) S 1. ‘ 4,
-Fl R =
1315 Moncure-Flatwood rd ™ 1500 | o f \(,t NSE
Physical Address, City, and Zip 21. REMARKS 3 ‘
Chatham il R
= 126 -
County Parcel Identification No. (PIN) / ‘(‘\ pq'1>’1?;.(_! S-T b
5b. Latitude and Longitude in degrees/minutes/seconds or decimal degrees: 22, Certific n‘" ‘_; ) s-

(if well {ield, onc lat/long is sufficient)

N w

6. Is (are) the well(s): COPermanent or OTemporary

7. Is this a repair to an existing well:  OYes or @No
If this is a repair, fill out known well construction information and explain the nature of the
repair under 1#21 remarks section or on the back of this form

8. Number of wells constructed: 1
For multiple injection or non-waier supply wells ONLY with the same construction, you can

subniit one form
15.0'

9. Total well depth below land surface: (ft.)
For multiple wells list all depths if different (example- 3@200' and 2@100")
10. Static water level below top of casing: (ft.)

{fwater level is above casing, use "'+

8.25"

11. Borehole diameter:

(in.)

12. Well construction method: HSA
(i.e. auger, rotary, cable, direct push, etc.)

FOR WATER SUPPLY WELLS ONLY:

13a. Yield (gpm) Method of test:

Amount:

13b. Disinfection type: _

Form GW-1

North Carolina Department of Environment and Natural Resources — Division of Water Resources

Dale

Wt (.‘vnlﬂcTWell Contractor T

By signing this form, I hereby certify that the well(s) was (were) consirucied in accordance
with 154 NCAC 02C 0100 or 154 NCAC 02C ,0200 Well Consiruction Standards and that a
copy of this record has been provided 1o the well owner

23, Site diagram or additional well details:
You may use the back of this page to provide additional well site details or well
construction details You may also attach additional pages if necessary

SUBMITTAL INSTUCTIONS

24a. For All Wells: Submit this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Information Processing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY: In addition to sending the form to the address in
24a above, also submit a copy of this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Underground Injection Control Program,
1636 Mail Service Center, Raleigh, NC 27699-1636

24c. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completion of
well construction to the county health department of the county where
constructed

Revised August 2013
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Buxton Environmental, Inc.

Consulting Services

1101 South Blvd., Suite 101
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, MW-8

(Page 1 of 1)

Brickhaven No. 2 Mine Tract "A' Date Started: 1 6/24/15 Logged By: : Ross Klingman, P.G.
1271 Moncure-Flatwood Road Date Completed: . 6/24/15 Drilling Method: : Guspech-Brutt GP-1100E
Moncure, North Carolina Drilling Company: : SAEDACCO, Inc. Top-of-Casing Elev.: :236.47' (McAdams Survey
Drillers Name: : Steve Poloniewicz Ground Surface Elev.: : 233.41' (McAdams Survey
NC Driller Certification: : 2284A Natural, Cut, Fill Grade:: natural; 15’ N. PZM-28
” Water Levels Sample Type
_ Z % W_ 1 Hour =39.50 bgs SS = Spiit Spoon
. ©
5| 3 S| o | =| = 24Hours=33.36'bgs ST = Shelby Tube
pe 2 2 S £ RC = Rock Core Well: MW-8
g 5 é 5 gz; BAG = Bag Sample TOC Elev.: 236.47"
£ T a Cover
5 > z £ |8 , . o —
2 2 2| & (& Lithologic Description —
— 2334 z ——5 7/8" Dia. Air H
2 ] k See Boring Log PZM-28 for detailed hollow-stem auger and split Z jf'// g;i?,g bk
] spoon sampling data from 0-24' bgs (attached). MW-8 is located ',:/’ /
1 15' N. of PZM-28. 1
51 228.41 A [
4 1
. Z 7
. 7/|—41 Casing (2" Dia. Sch. 40 PVC
g P
] A
10—-- 223.41 f/:: ‘1 Grout
] A V7
] A/
4 ;ﬁ i
15—_- 218.41 AV
)
g A 1
_ 7
7 A
20— 213.41 A 1
. A ¥
707
2 v/ £
- / /
251 208.41 . . . 7
i cuttings dry; yellowish red (5YR 5/6); silty mudstone fragments; medium 7
i hard drilling 1 1
- . dentonite Seal
—+203.4
30 i ! cuttings dry; reddish brown (5YR 5/4); sandy clayey silt with mudstone
] fragments; soft drilling 2
] 4 I
—t 198.41 '
% i 9% cutlings dry; reddish brown (5YR 5/4); sandy clayey silt with mudstone
i fragments; medium hard drilling --#2 Silica Sand Pack
i Screen (15' section
] 5 & of 2" Dia. Sch. 40 PVC)
40— 193.41 - - —
| cuttings wet; reddish brown (5YR 4/3); medium sand silt with
i mudstone fragments; soft drilling
467718841 cuttings wet; reddish brown (5YR 4/3); medium sand silt with mudstone
: \frag'ments; hard drilling ' / ilatal Bepth (bgs.) = 4600
50—
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Buxton Environmental, Inc.
Consulting Serviges.
1101 South Blvd., Suite 101

Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, PZM-28 (Adjacent to MW-8)

(Page 1 of 1)

Brickhaven No. 2 Mine Tract "A" Date Started: 11212114 Logged By: : Ross Klingman, P.G.
1271 Moncure-Flatwood Road Date Completed: 11212114 Driliing Method: : HSA; CME-550
Moncure, North Carolina Drilling Company: : Summit Engineering Top-of-Casing Elev.. : 236.12'(Lawrence Survey)
Drillers Name: : Robert Cassell Ground Surface Elev.: : 234.12'(Lawrence Survey)
NC Diriller Certification: : 4143A Natural, Cut, Fili Grade:: natual; 15' S. MW-8
e Water Levels Sample Type
N '—é £ W 1Hour=dry SS = Split Spoon
ﬁ-, B ‘% o ~ | S 24 Hours = dry ST = Shelby Tube
% & E Ei £ RC = Rock Core Well: PZM-28
t“.i S 8 5 E BAG = Bag Sample TOC E|eVé 236.27
= ° over
HERHERE Lithologic Descripti —5
A i o 3 & ithologic pescription
0— 23412 —— }=—8" Dia. Hollow-Stem Auger
i g ss | 22 | moist; stiff; yellowish red (5YR 5/6) with orange mottles; fine N BoriAg 8
sandy silty clay with roots; medium plasticity; cohesive; Soil /) %
] Horizon / 7 %
i . - — - — 7y %‘ Grout
& iz ss | 18 | moist/dry; very hard; reddish brown (SYR 4/4); clayey silt; no s /) Casing (2" Dia. Sch. 40 PVC
5— 22912 plasticity; cohesive; Residuum A j/’/ /7 9 ) :
] 7
, /j/, Z
] i';{;' /
s
. 50| SS | 12 | moist; very hard; dark reddish brown (2.5YR 3/4) with light gray 7 %
10—+ 224.12 green pods; medium horizontal fissile; silty clay; no plasticity,
| cohesive; Partially Weathered Rock J Bentonite Seal
1 50/6" LSS 8 | 41y very hard; dark reddish brown (2.5YR 3/4) with light gray 5
15— 219.12 green pods; highly horizontal fissile; weathered mudstone; H
R Partially Weathered Rock g
] H| —{#2 Silica Sand Pack
= 50/3" S8 Z : . ; - hi : % Screen (10' section
dry; very hard; dark reddish brown (2.5YR 3/4); highly horizontal g e
20—} 214,12 \ﬁssi!e; weathered mudstone; Partially Weathered Rock / H of 2" Dia. Sch. 40 PVC)
‘
- 503" IS5 TZ gy very hard; dark reddish brown (2.5YR 3/4); highly horizontal “l—Total Depth (bgs.) = 23.80'
25— 209.12 fissile; weathered mudstone; Partially Weathered Rock /
1
30— 204.12
35— 199.12
40— 194.12
45—




WELL CONSTRUCTION RECORD

Foe Iscmal L'se ONLY:
This form can be used for single or multipie nokls
1, Well Contractor Information:
14, WATER ZONES
Steve Polonlewicz FROM L) DESCRIPTION
Well Contractor Name . .
i, L
2284 A
ctor Cenificali _15. OUTER C or wel
NC Well Corumctor Centificalion Numbcer FRGIN <0 DIAMETER THICKNESS MATERIAL
SAEDACCO Inc 0.0 | 31 n |2 in. sch 40 pve
Comguny Name _16. INNER CASING OR TUBING (gesthermal clused-loop) -
FROM T0 DIAMETER THICKNESS MATERIAL
2. Welt Construction Pormit #: fi. f. n.
List all wpplivable well permits (ie, County, Suwe, Vorsunce. Injection e ' i ey
3. Well Use (ka well use): '-’-m oL
Water Supply Well; FROM T0 DIAMETER | SLOTSIZF | THICKNESS MATERRIAL
o : ' o _ 310 M| 46+ B |20 s | o010 h 40 ve
D Agrcultunat IMunicipalPublic ge P
[1Geothermal (Heating/Cooling Supply)  DResidential Waier Supply (single) f . "
§ - . . - ) ; 18, GROUT e =
D industrial’Commercial [Residential Water Supply (shared) FROM o SIATERIAL EAPLACEMENT METIOD & AMOUNT
Olmgition 1 fi. | 27' f. | portland trimmie
hun-Walcr Supply Well: 27 R, | 29 n. | bentonite chiper
W Monitorin DRecovery
Tnjection W‘eﬂ: n. n
D Aguifer Recharge DGroundwater Remediation 19, SAND/GRAVEL PACK =
: T . FROM 10 MATERIAL EMPLACTMENT METHOD |
D Aquifer Siorage and Recovery DSalinity Barrier 29' @ | 46° . |eilica sand #2
DAquifer Test OStcmmwater Drsinage " I
DExperimental Technology DSubsidence Contm)
il o £ ¢ b 10 DRILLIN attach al if ]
OGeothermunl (Closed Loop) OTracer FROM 10 DESCRIPTION (color, handness, sollimick 13 pe. grabh sive, o)
CGeothermal (Heatmg/Cooling Retum)  C10ther (explain under #21 Remadis) 0.0 f. | 15' M. |tan silty clay
15 @ | 46° L | pwr P
4. Dute Well(s) Completed: 06/24/2015 wei) [DgMw-8 AR It Fem—
n. LR o GA Ro
Sa. Well Location: . 1. &
£ SN
Green Meadows LLC ¢/o Buxton Environmental fn. fi, ,:" \’\u ”:0
Foeddy ‘Owncr Nome Facifits 1D# (if applxable) T _ﬁ T n. ‘..: = P(‘)(T[ E —
: : s 10 —Z &
13 1}5 Moncure- Flatwood Rd, Moncure, NC, 27559 f. n _O(\ ¢ e e §- =
Ptwsical Address. City. aud Zap 21. REMARKS % ’7,‘\\‘;(” '.;.‘;'Ac' -
o 0 =k o
u.s ‘o &8 "E""EEE!‘\, S
Caunly Parced idenlifuciylion No (PINY i
appapeth
Sh. l.aﬂ;ude and Longitude in degreev/minutes/seconds or decimal degrees: 22. Certification:
§if well field, cone Lwdong s sid e ey
35.594601 N 79.011080 W 6/25/2015
Sigmature of Cenified Well Cantnidtes Dasc
6. s (ure) the wellish: TPermanem  or  DTemporary By signing dhix form. | hereby cerfsfy that the weilia) was {were) constructed in occondance
with 1 54 NCAC 0XC 2106 ov ) SA NCAC 20 Q200 Weld Conatrucrion Stamdeeds und tas g
7. Is this a repair to an existing well: O¥es or ENo capy oof this recind bty bern provided to she well inener,

1 rhis 15 0 repair. il oai knowa well consenuiciion brforreria annd explom the sustire of e
repair wder 821 remarks sevison or on the back of this form.

8. Number of wells constructed: 1
For maliiple infection av mm-warer supplv wells ONLY with the same construetion. s van
sabnir eene forms

46

9, Total well depth below land suiface: (.}
For muttiade wells st all depehy §F diffevent texample- 362400 and 2@ [Ny
10, Static water level below tnp of casing: {f.)

I waler level o above casing, upe "+
11, Borchole diameters (im.)

12, Well constraction method:
dic auger. roawn, cable. direct push i< )

FOR WATER SUPPLY WELLS ONLY:

13a. Yield (gpm) Mcethod of tost:

13b. Disinfoction type: Amount:

Forin GW-1

Nerih Carolina Eepannein of Eavimument and Naotursl Resources - Divsion of Walcr Resources

23. Stte diagram or additional wetl details:
You may use (e back of tis page o provide additional weld site details or welt
constuction detaits, You may also attach additional pages 1f necessany.

24a. For All Wells: Sobindt tds form willun 30 days of completion of well
construction to the following:

Division of Water Resources, Information Proccasing Unit,
1617 Mail Scrvice Center, Raleigh, NC 27699-1617

24b. ONLY: In addifion to sending the form 1o the address in

24a above. also submit a copv of this form within 30 davs of completion of well

cousiruction to the following

Division of Water Resources, Underground Injection Controd Program,
1636 Makl Service Center, Ruleigh, NC 2769%-1636

24c. For Water Supply & Injection Wells:

Also submit one copy of this foom within 3¢ days of completion of
well construction (o the county health depanment af the connty where
constructed

Revised August X3
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Buxton Environmental, Inc.

Consulting Seryices.

1101 South Blvd., Suite 101

Charlotte, North Carolina 28203

Ph (704) 344-1450 Fax (704) 344-1451
buxtonenv@bellsouth.net

Boring Log, BG-1

(Page 1 of 1)

Brickhaven No. 2 Mine Tract "A’
1271 Moncure-Flatwood Road
Moncure, North Carolina

Date Started: : 7130115

Date Completed: : 7130115

Drilling Company: : SAEDACCO, Inc.
Drillers Name: . Steve Poloniewicz

Logged By:

Drilling Method:

Top-of-Casing Elev.:
Ground Surface Elev.:

: Ross Klingman, P.G.

: Guspech-Brutt GP-1100E
: 228.19' (McAdams Survey
: 225.64' (McAdams Survey)

NC Driller Certification: : 2284A Natural, Cut, Fill Grade:: natural
2 Water Levels Sample Type
= % g _W_ 1 Hour = 16.50' bgs $S = Split Spaon
.§’ k] ':T; o | —~ | 32 24Hours=9.00"bgs ST = Shelby Tube
% £ 2 I-% £ RC = Rock Core Well: BG-1
3 .
& S 3 5 QE, BAG = Bag Sample TOC Elev.: 228.19
£ ® a Cover
> 2 8 . . L |—4
§ g |2 § 5 Lithologic Description B
0—225.64 —>| 778" Dia. Hollow-Stem Auger
_ 7 %_-Barmg
4 # / 7
} N V7
= - - — — - Vs /"/
§— 220.64 é ss | 16 | moist; medium; pinkish gray (7.5YR 6/2) with light orange mottles; 7 »/7 Grout
i ) fine sandy silty clay; cohesive; high plasticity; Soil Horizon A7 y
7 717
. //|—1Casing (2" Dia. Sch. 40 PVC
_—_ 50/4" LS55 < dry; very hard; dark red (2.5YR 3/6); medium horizontal fissile; i 5'- / ;
10— 215.64 7
] ) weathered mudstone; Partially Weathered Rock / A V7
s /";’
i 2R
1 5072 LSSy “Very hard; dark red (2.5YR 3/6) with gray horizontal bands; AV
15— 210.64 ry; very hard; dark red (2. ) with gray horizontal bands; s /;,’
] silty fine to coarse sand and muddy sandstone gravel, Partially (7] 7/
| Weathered Rock 7] 1
Xt
: 50/4" S5 B 7 / /;?
_ > dry; very hard; weak red (10YR 5/3); horizontal fissile; sandy A v
20 T 205.64 \mudstone; Partially Weathered Rock; Auger Refual @ 23' / //// //:
N Bentonite Seal
. 5 7/8" Dia. Air Hammer
i Boring
25— 200.64 —— =
= cuttings dry; red (10R 4/6); silt with mudstone fragments; hard drilling
30— 195.64
: ¥ 10R 5/6); silt with mudst f ts; medium hard ”
1 cuttings cd’:?lrﬁr:;d( OR 5/6); silt with mudstone fragments; medium ha | 42 Silica Sand Pack
B -Screen (15' section
i of 2" Dia. Sch. 40 PVC)
. ___ 19064 cuttings dry; red (10R 5/6); silt with mudstone fragments; medium hard
] drilling
40— 185.64 .
i LErifngsl dry; weak red (10R 5/3); silt with mudstone fragments; hard — -Total Depth (bgs.) = 40.50
| drilling /
45— 180.64
50—




WELL CONSTRUCTION RECORD

This forin can be used for single or multipke wells

1. Wdl Contractor Information:

Far Inscrnn) Use ONLY:

[TEWATER ZONES

Steve Poloniewlcz FROM 0 DESCRIPTION
Weil Contractor Name a. .

14 fu
22B4-A —

: 15 OUTER CASING (for "
NC Well Costmctor Centificalion Number YRDOM TO DIAMETER THICKNESS MATERIAL
SAEDACCO Inc 0.0 M| 26" |2 i, | SCH 40 pve
€ N
Congiury Name MATERIAL
2. Well Construction Permit #: n. ft. in.
List sift applivable well permeits (Ec. County. Shate, Varjunce, Iryection erc.) " . Py
3. Well Use (check well ase): 17, SCREEN =
Water Supply well- FROM T DIAMETER | SLOTSIZE_ | THICKNESS | MATERIAL
J P . . 26' . | 41 R | 2¢ in. | ,010 SCH 40 PVC
O Agrculmml CiMunicipal/Public -
QGeothennal (HeatingCooling Supply)  OResidential Water Supply (single) N . "
: ‘ FT—— , 1%, GROUT — e
Clindusiriat/Commercial DResidential Water Supply (shared) YeOM ) SATERIAL T ENFLACEMENT METIHOD & AMOLUNT
Olmigation 0.0 f. | 22" M. |portland ce#lhnhmnie
Non-“lhutr Supply Well: 22' n, | 24" i, | bentonite ci:ppur
®Monitonin ORccovery
Tnjection de“: fn. n.
e AT -
D Aquifer Recharge QOGrounduater Remediarion 19, SAN VEL PACK =T
. ) . FROM 0 MATERIAL EMPLACEMENT METHOD
D Aquifer Storage and Recovery D Salinity Barrier 24' f. | 41°' . | SILICA SaND #2
O Aquifer Test DStomwwater Dminage o v
CExperimental Technology DSubsidence Cono! — e
OGeothesral (Closed Loop) OTracer FROM 0 DESCRIFTION (color, hardnes, wiilrick n e, Cic.
OGeothennal (Heating/Cooling Retum}  [0ther (explain under #21 Remarks) || ©-© ™ 20" . |red eilty clay
20 M. | 41 I | pwr ‘“““ln". Yoy
4. Date Well(s) Completed: 97/30/2015 wi) ID#BG-1 R = !
S /Ly,

Sa. Well Location: S

o S SPOCENSS
Moncure Clay MIne n f. = %‘{""LU
Factlty 0w ncr Nosoe Facility 1D# (if applicable) — - SEAL -

R. o - 12 66 =

Fa¥
1315 Moncure-Flatwood Road, Moncure, NC, 27559 f. n "‘,s" 6) Y25+ o
Pinsical Address, City, and Zp ETR .m—Tl‘is :
()
oae %S ROSS *\’ﬁé
Counnly Parced Wesnification Mo (PING FTITT)
§h. Latitude and Lengitude in degrees/mimstes/scconds or decimal degrees: 22 Certification:
¢if well fiold, one Lavlowg is sidTicient} "
N \ ,m M“ﬁ" 7/31/2015
Sigrature of Cenified Well Contrificr Datc
6. Is (are) the well(sk: MPermancmt  or  OTemporary By vigning thus form, | hereby cerify that the wellls) war (werr) comstructed in aeverdance
with 15A NCAC 02C 500 or 1 5A NCAC 02C 0208 Well Congtrucrion Srondurds and s o

7. Is this a repair to an existing well: O¥es or XNo capy of this record has been provvided so the well imengr,

1 ihis s @ eopair. fill par kmona well comstnncsion informpsiot and explom the witare of the
repair umfer 821 remarks xecitem or on the bock of this form.

8. Number of wells comstructed: 1
Frar mutiiple infecton v son-water supply wells ONLY with die same comstraction. vou car
sabunif one form.

9, Total well depth below land surface; __41 (f.)
For multpie weils st gt dopeha if @ifferens texample- 1@ 200" amt 26 TNY)
16, Static water level below top of casing: (i)

1 weiter level o3 above cusing, sse "+
11. Borchoke diameter: (in)

12, Well constraction method:
{i.c auger. rotary, cable. direct pash. ek )

FOR WATER SUPPLY WELLS ONLY:

13a. Yield (gpm) Method of test:

13b. Disinfectiontype: _ Amount:

Forin GW-1

Nenh Canoling Depanneis of Bavimnmen and Nomeal Resources - Divisior of Waicr Resources

23. Site dispram or additional well details:
You may use the back of this page to provide additional well site details or well
construction dewils. You may also attach additionnl pages of necessary.

SUBMITTAL INSTUCTIONS

242 For All Welly: Submit this form within 30 days of completion of well
consinuction to the following:

Division of Water Resources, Information Precessing Unit,
1617 Mail Service Center, Raleigh, NC 27699-1617

24b. For Injection Wells ONLY: In addition to sending the form to the address in
24aabove, also submit a copy of this form within 30 days of completion of well
construction to the following:

Division of Water Resources, Underground Enjection Control Program,
1636 Mail Service Center, Ralelgh, NC 27699-1636

24c. For Water Supply & Injection Wells:

Also submit one copy of this form within 30 days of completion of
well construction to the county health departeent of the county where
constructod

Revised Auguest Nil 3



APPENDIX B
MONITOR WELL SURVEY DATA - MCADAMS



Brickhaven No.2 Mine Tract A
Monitoring Well Locations

Description | Northing Easting [Top Concrete Elev] Top Well Casing Top of pipe
MW-2 |673677.0735|1994537.5362 227.45 230.47 229.97
MW-1:10" | 674737.9802 | 1993417.6879 277.28 280.45 280.08
MW-3 | 672474.6258| 1994834.7635 220.00 222.99 222.56
MW-8 |673304.8301|1992200.3716 233.41 236.92 236.47
MW-6 |671267.5989|1992793.3436 228.63 231.54 231.10

Guardhouse| 670898.4966| 1996348.2508 225.64 228.8 228.19

Notes: Well observations were take on 7/27/2015
Bearings for this survey are based on NAD 83
Elevations for this survey are based on NAVD 88




APPENDIX C
RISING HEAD SLUG TEST DATA AND HYDRAULIC CONDUCTIVITY RESULTS



BG-1
RISING HEAD SLUG TEST DATA
BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD
MONCURE, NORTH CAROLINA

Date: September 10, 2015

Initial Drawdown: 1.34'

Radius of Well Casing: 0.083'

Total Depth Well Below Ground Surface: 40.50'

Total Depth Well Below Top-of-Casing (BTOC): 43.05'
Static Depth-to-Water BTOC: 12.46'

Static Height of Water in Well: 30.59'

Screen Length: 15'

Elapsed Time | Depth-to-Water BTOC | Static Depth-to-Water BTOC | Change in Waler Level
| (minutes) (feet) (feet) (feet) 3
o &
0 (static) 12.46
0.25 13.80 12.46 1.34
0.50 13.70 12.46 1.24
0.75 13.69 12.46 1.23
1.00 13.64 12.46 1.18
1.25 13.61 12.46 1.15
1.50 13.58 12.46 1.12
1.75 13.54 12.46 1.08
2.00 13.49 12.46 1.03
2.50 13.42 12.46 0.96
3.00 13.35 12.46 0.89
3.50 13.31 12.46 0.85
4.00 13.22 12.46 0.76
4.50 13.19 12.46 0.73
5.00 13.14 12.46 0.68
5.50 13.11 12.46 0.65
6.00 13.08 12.46 0.62
7.00 13.01 12.46 0.55
8.00 12.91 12.46 0.45
9.50 12.82 12.46 0.36
10.00 12.79 12.46 0.33

Rising head slug test conducted by Buxton Environmental, Inc. on September 10, 2015 by removing
(1) bailer of water and measuring water levels with a depth-to-water electrode to the nearest 0.01 over time

rk:table:BrickhavenSlug. BG-1
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RISING HEAD SLUG TEST - BG-1

Data Set: C:\Program Files\HydroSOLVE\AQTESOLV Demo 4.0\BrickBG-1.aqt

Date: 09/28/15

Time: 16:44:11

Company: Buxton Environmental, Inc.

Client: HDR

Project: 1

Location: Brickhaven No.2 Mine
Test Well: BG-1

Test Date: 9/10/2015

PROJECT INFORMATION

Saturated Thickness: 30.59 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1.34 ft
Total Well Penetration Depth: 40.5 ft
Casing Radius: 0.083 ft

WELL DATA (New Well)

Static Water Column Height: 30.59 ft
Screen Length: 15. ft

Well Radius: 0.083 ft

Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined
K =7.761E-5 cm/sec

SOLUTION
Solution Method: Bouwer-Rice
y0 =1.389 ft




MW-1
RISING HEAD SLUG TEST DATA
BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD
MONCURE, NORTH CAROLINA

Date: September 10, 2015

Initial Drawdown: 0.43'

Radius of Well Casing: 0.083'

Total Depth Well Below Ground Surface: 72.50'

Total Depth Well Below Top-of-Casing (BTOC): 75.30'
Static Depth-to-Water BTOC: 59.97'

Static Height of Water in Well: 15.33'

Screen Length: 15

Elapsed Time | Depth-to-Water BTOC | Static Depth-to-Water BTOC | Change in Water Level

(minutes) (feet) (feet)

0 (static) 59.97
0.25 60.40 59.97 0.43
0.50 60.25 59.97 0.28
0.75 60.16 59.97 0.19
1.00 60.12 59.97 0.15
1.25 60.10 59.97 0.13
1.50 60.08 59.97 0.11
1.75 60.07 59.97 0.10
2.00 60.06 59.97 0.09
2.50 60.04 59.97 0.07
3.00 60.02 59.97 0.05
3.50 60.02 59.97 0.05
4.00 60.01 59.97 0.04

Rising head slug test conducted by Buxton Environmental, Inc. on September 10, 2015 by removing
(2) bailers of water and measuring water levels with a depth-to-water electrode to the nearest 0.01 over time

rk:table:BrickhavenSlug. MW-1
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RISING HEAD SLUG TEST - MW-1
Data Set: C:\Program Files\HydroSOLVE\AQTESOLV Demo 4.0\BrickMW-1.aqt
Date: 09/28/15 Time: 15:57.06
PROJECT INFORMATION
Company: Buxton Environmental, Inc.
Client. HDR
Project: 1
Location: Brickhaven No.2 Mine
Test Well: MW-1
Test Date: 9/10/2015
AQUIFER DATA
Saturated Thickness: 15.33 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (New Well)
Initial Displacement: 0.43 ft Static Water Column Height: 15.33 ft
Total Well Penetration Depth: 72.5 ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
Gravel Pack Porosity: 0.
SOLUTION
Agquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.0004105 cm/sec y0 =0.3027 ft




MW-2
RISING HEAD SLUG TEST DATA
BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD
MONCURE, NORTH CAROLINA

Date: September 10, 2015

Initial Drawdown: 0.80'

Radius of Well Casing: 0.083'

Total Depth Well Below Ground Surface: 45.00'

Total Depth Well Below Top-of-Casing (BTOC): 47.52'
Static Depth-to-Water BTOC: 40.98'

Static Height of Water in Well: 6.54'

Screen Length: 15'

Elapsed Time | Depth-to-Water BTOC | Static Depth-to-Water BTOC | Change in Water Level
(minutes) (feet) (feet) (feet)
0 (static) 40.98

0.25 41.78 40.98 0.80
0.50 41.68 40.98 0.70
0.75 41.65 40.98 0.67
1.00 41.62 40.98 0.64
1.50 41.61 40.98 0.63
2.00 41.61 40.98 0.63
2.50 41.60 40.98 0.62
3.00 41.59 40.98 0.61
3.50 41.58 40.98 0.60
4.00 41.57 40.98 0.59
5.00 41.57 40.98 0.59
10.00 41.56 40.98 0.58
15.00 41.55 40.98 0.57
20.00 41.54 40.98 0.56
30.00 41.53 40.98 0.55
63.00 41.52 40.98 0.54
98.00 41.51 40.98 0.53
223.00 41.48 40.98 0.50

Rising head slug test conducted by Buxton Environmental, Inc. on September 10, 2015 by removing
(1) bailer of water and measuring water levels with a depth-to-water electrode to the nearest 0.01 over time

rk:table:BrickhavenSlug. MW-2
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RISING HEAD SLUG TEST - MW-2
Data Set: C:\Program Files\HydroSOLVE\AQTESOLV Demo 4.0\BrickMW-1.aqt
Date: 09/28/15 Time: 16:02:26
PROJECT INFORMATION
Company: Buxton Environmental, inc.
Client: HDR
Project: 1
Location: Brickhaven No.2 Mine
Test Well: MW-2
Test Date: 9/10/2015
AQUIFER DATA
Saturated Thickness: 6.54 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (New Well)
Initial Displacement: 0.8 ft Static Water Column Height: 6.54 ft
Total Well Penetration Depth: 45. ft Screen Length: 15. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
Gravel Pack Porosity: 0.
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K = 3.405E-8 cm/sec y0 = 0.5962 ft




MW-3
RISING HEAD SLUG TEST DATA
BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD
MONCURE, NORTH CAROLINA

Date: September 10, 2015

Initial Drawdown: 1.34'

Radius of Well Casing: 0.083'

Total Depth Well Below Ground Surface: 40.80'

Total Depth Well Below Top-of-Casing (BTOC): 43.36'
Static Depth-to-Water BTOC: 15.55'

Static Height of Water in Well: 27.81'

Screen Length: 15

Elapsed Time | Depth-to-Water BTOC | Static Depth-to-Water BTOC | Change in Water Level
(minutes) (feet) (feet) (feet)
0 (static) 15.55

0.25 16.89 15.55 1.34
0.50 16.85 15.55 1.30
0.75 16.84 15.55 1.29
1.00 16.84 15.55 1.29
1.50 16.83 15.55 1.28
2.00 16.83 15.55 1.28
3.00 16.82 15.55 1.27
4.00 16.82 15.55 1.27
5.00 16.82 15.55 1.27
7.00 16.82 15.55 1.27
10.00 16.81 15.55 1.26
15.00 16.81 15.55 1.26
30.00 16.80 15.55 1.25
45.00 16.78 15.55 1.23
80.00 16.75 15.55 1.20
125.00 16.72 15.55 1.17
260.00 16.61 15.55 1.06

Rising head slug test conducted by Buxton Environmental, Inc. on September 10, 2015 by removing
(1) bailer of water and measuring water levels with a depth-to-water electrode to the nearest 0.01 over time

rk:table:BrickhavenSlug MW-3
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RISING HEAD SLUG TEST - MW-3

Data Set: C:\Program Files\HydroSOLVE\AQTESOLYV Demo 4.0\BrickMW-3.aqt

Date: 09/28/15

Time: 16:12:02

Company: Buxton Environmental, Inc.
Client: HDR

Project: 1

Location: Brickhaven No.2 Mine

Test Well: MW-3

Test Date: 9/10/2015

PROJECT INFORMATION

Saturated Thickness: 27.81 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement; 1.34 ft
Total Well Penetration Depth: 40.8 ft
Casing Radius: 0.083 ft

WELL DATA (New Well)

Static Water Column Height: 27.81 ft
Screen Length: 15. ft

Well Radius: 0.083 ft

Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined
K =4.076E-7 cm/sec

SOLUTION
Solution Method: Bouwer-Rice
y0=1.281ft



PZM-1/MW-4
RISING HEAD SLUG TEST DATA
BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD
MONCURE, NORTH CAROLINA

Date: September 10, 2015

Initial Drawdown: 1.19'

Radius of Well Casing: 0.083'

Total Depth Well Below Ground Surface: 22.70'

Total Depth Well Below Top-of-Casing (BTOC): 25.65'
Static Depth-to-Water BTOC: 11.61'

Static Height of Water in Well: 14.04'

Screen Length: 10'

Elapsed Time | Depth-to-Water BTOC | Static Depth-to-Water BTOC | Change in Water Level
(minutes) (feet) (feet) (feet)
0 (static) 11.61
0.25 12.80 11.61 1.19
0.50 12.70 11.61 1.09
0.75 12.60 11.61 0.99
1.00 12.55 11.61 0.94
1.25 12.49 11.61 0.88
1.50 12.44 11.61 0.83
1.75 12.41 11.61 0.80
2.00 12.35 11.61 0.74
2.50 12.30 11.61 0.69
3.00 12.26 11.61 0.65
3.50 12.22 11.61 0.61
4.00 12.12 11.61 0.51
4.50 12.08 11.61 0.47
5.00 12.07 11.61 0.46
6.00 12.00 11.61 0.39
7.00 11.94 11.61 0.33
8.00 11.89 11.61 0.28
9.00 11.82 11.61 0.21

Rising head slug test conducted by Buxton Environmental, Inc. on September 10, 2015 by removing
(1) bailer of water and measuring water levels with a depth-to-water electrode to the nearest 0.01 over time

rk:table:BrickhavenSlug PZM-1/MW-4
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RISING HEAD SLUG TEST - PZM-1 / MW-4
Data Set: C:\Program Files\HydroSOLVE\AQTESOLV Demo 4.0\PZM-1.aqt
Date: 09/29/15 Time: 11:49:11
PROJECT INFORMATION
Company: Buxton Environmental, Inc.
Client. HDR
Project: 1
Location: Moncure Mine
Test Well: PZM-1/ MW-4
Test Date: 9/18/2014
AQUIFER DATA
Saturated Thickness: 14.04 ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (New Well)
Initial Displacement: 1.19 ft Static Water Column Height. 14.04 ft
Total Well Penetration Depth: 22.7 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft

Gravel Pack Porosity: 0.25

SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice
K =0.0001413 cm/sec yO=1.117 ft




PZM-22/ MW-5
RISING HEAD SLUG TEST DATA
BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD
MONCURE, NORTH CAROLINA

Date: September 10, 2015

Initial Drawdown: 1.43'

Radius of Well Casing: 0.083'

Total Depth Well Below Ground Surface: 44.40'

Total Depth Well Below Top-of-Casing (BTOC): 46.54'
Static Depth-to-Water BTOC: 14.17'

Static Height of Water in Well: 32.37'

Screen Length: 10'

Elapsed Time | Depth-to-Water BTOC | Static Depth-to-Water BTOC | Change in Water Level
| (minutes) -~ (feet) (feet) (fee))
0 (static) 14.17
0.25 15.60 14.17 1.43
0.50 15.55 14.17 1.38
0.75 15.53 14.17 1.36
1.00 15.53 14.17 1.36
1.25 15.52 14,17 1.35
1.50 15.51 14.17 1.34
2.00 15.51 14.17 1.34
2.50 15.50 14.17 1.33
3.00 15.50 14.17 1.33
4.00 15.49 14.17 1.32
5.00 15.48 14.17 1.31
7.00 15.45 14.17 1.28
10.00 1542 14.17 1.25

Rising head slug test conducted by Buxton Environmental, Inc. on September 10, 2015 by removing
(1) bailer of water and measuring water levels with a depth-to-water electrode to the nearest 0.01 over time

rk:table:BrickhavenSlug MW-5
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RISING HEAD SLUG TEST - PZM-22 / MW-5

Data Set: C:\Program Files\HydroSOLVEVAQTESOLV Demo 4.0\BrickMW-5.aqt
Date: 09/28/15 Time: 16:23:54

PROJECT INFORMATION

Company: Buxton Environmental, Inc.
Client: HDR

Project: 1

Location: Brickhaven No.2 Mine

Test Well: MW-5

Test Date: 9/10/2015

AQUIFER DATA
Saturated Thickness: 32.37 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (New Well)

Initial Displacement: 1.43 ft Static Water Column Height: 32.37 ft
Total Well Penetration Depth: 44.4 ft Screen Length: 10. ft
Casing Radius: 0.083 ft Well Radius: 0.083 ft
Gravel Pack Porosity: 0.25
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =8.01E-6 cm/sec y0=1.376




MW-6
RISING HEAD SLUG TEST DATA
BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD
MONCURE, NORTH CAROLINA

Date: September 10, 2015

Initial Drawdown: 2.71'

Radius of Well Casing: 0.083'

Total Depth Well Below Ground Surface: 27.00'

Total Depth Well Below Top-of-Casing (BTOC): 29.47'
Static Depth-to-Water BTOC: 8.25'

Static Height of Water in Well: 21.22'

Screen Length: 15

Elapsed Time | Depth-to-Water BTOC | Static Depth-to-Water BTOC | Change in Water Level
(minutes) (feet) (feet) (feer)
0 (static) 8.25
0.25 10.96 8.25 2.71
0.50 10.78 8.25 2.53
0.75 10.60 8.25 2.35
1.00 10.44 8.25 2.19
1.25 10.31 825 2.06
1.50 10.18 8.25 1.93
1.75 10.08 8.25 1.83
2.00 9.98 8.25 1.73
2.50 9.80 8.25 1.55
3.00 9.65 8.25 1.40
3.50 9.51 8.25 1.26
4.00 9.41 8.25 1.16
4.50 9.32 8.25 1.07
5.00 9.24 8.25 0.99
6.00 9.09 8.25 0.84
7.00 8.98 8.25 0.73
8.00 8.90 8.25 0.65
9.00 8.83 8.25 0.58
10.00 8.78 8.25 0.53

Rising head slug test conducted by Buxton Environmental, Inc. on September 10, 2015 by removing
(2) bailers of water and measuring water levels with a depth-to-water electrode to the nearest 0.01 over time

rk:table:BrickhavenSlug. MW-6
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RISING HEAD SLUG TEST - MW-6

Data Set: C:\Program Files\HydroSOLVE\AQTESOLV Demo 4.0\BrickMW-6.aqt
Date: 09/28/15 Time: 16:31:56

PROJECT INFORMATION

Company: Buxton Environmental, Inc.
Client: HDR

Project: 1

Location: Brickhaven No.2 Mine

Test Well: MW-6

Test Date: 9/10/2015

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Saturated Thickness: 21.22 ft

WELL DATA (New Well)

Initial Displacement: 2.71 ft
Total Well Penetration Depth: 27. ft
Casing Radius: 0.083 ft

Screen Length: 15. ft
Well Radius: 0.083 ft
Gravel Pack Porosity: 0.25

Static Water Column Height: 21.22 ft

SOLUTION
Aquifer Model: Unconfined
K =0.0001097 cm/sec

y0 =265 ft

Solution Method: Bouwer-Rice




Mw-7
RISING HEAD SLUG TEST DATA
BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD
MONCURE, NORTH CAROLINA

Date: September 10, 2015

Initial Drawdown: 0.69'

Radius of Well Casing: 0.083'

Total Depth Well Below Ground Surface: 15.00'

Total Depth Well Below Top-of-Casing (BTOC): 17.18'
Static Depth-to-Water BTOC: 9.11"

Static Height of Water in Well: 8.07'

Screen Length: 10'

Elapsed Time | Depth-to-Water BTOC | Static Depth-to-Water BTOC | Change in Water Level
(minutes) (feet) (feer) ~ (feet)
0 (static) 9.11

0.25 9.80 9.11 0.69
0.50 9.52 9.11 0.41
0.75 9.48 9.11 0.37
1.00 9.45 9.11 0.34
1.25 9.45 9.11 0.34
1.50 9.45 9.11 0.34
2.00 9.44 9.11 0.33
2.50 9.44 9.11 0.33
3.00 9.43 9.11 0.32
4.00 9.43 9.11 0.32
5.00 9.42 9.11 0.31
6.00 9.42 9.11 0.31
8.00 9.42 9.11 0.31
10.00 941 9.11 0.30
15.00 941 9.11 0.30
65.00 9.39 9.11 0.28
95.00 9.38 9.11 0.27

Rising head slug test conducted by Buxton Environmental, Inc. on September 10, 2015 by removing
(1) bailer of water and measuring water levels with a depth-to-water electrode to the nearest 0.01 over time

rk:table:BrickhavenSlug. MW-7
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RISING HEAD SLUG TEST - MW-7

Data Set: C:\Program Files\HydroSOLVE\AQTESOLV Demo 4.0\BrickMW-7.aqt

Date: 09/28/15

Time: 16:35:56

Company: Buxton Environmental, Inc.
Client: HDR

Project: 1

Location: Brickhaven No.2 Mine

Test Well: MW-7

Test Date: 9/10/2015

PROJECT INFORMATION

Saturated Thickness: 8.07 ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.69 ft
Total Well Penetration Depth: 15. ft
Casing Radius: 0.083 ft

WELL DATA (New Well)

Static Water Column Height: 8.07 ft
Screen Length: 10. ft

Well Radius: 0.083 ft

Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined
K =1.264E-6 cm/sec

SOLUTION
Solution Method: Bouwer-Rice
y0 = 0.3075 ft




MW-8
RISING HEAD SLUG TEST DATA
BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD
MONCURE, NORTH CAROLINA

Date: September 10,2015

Initial Drawdown: 0.65'

Radius of Well Casing: 0.083'

Total Depth Well Below Ground Surface: 46.00'

Total Depth Well Below Top-of-Casing (BTOC): 49.06'
Static Depth-to-Water BTOC: 36.40'

Static Height of Water in Well: 12.66'

Screen Length: 15'

Elapsed Time | Depth-to-Water BTOC | Static Depth-to-Water BTOC | Change in Water Level

(minutes) _(feer) (feet) (feet)

0 (static) 36.40
0.25 37.05 36.40 0.65
0.50 36.97 36.40 0.57
0.75 36.90 36.40 0.50
1.00 36.75 36.40 0.35
1.50 36.71 36.40 0.31
1.75 36.69 36.40 0.29
2.00 36.67 36.40 0.27
2.25 36.65 36.40 0.25
2.50 36.65 36.40 0.25
3.00 36.64 36.40 0.24
3.50 36.62 36.40 0.22
4.00 36.60 36.40 0.20
5.00 36.59 36.40 0.19
6.00 36.59 36.40 0.19
7.00 36.57 36.40 0.17
8.00 36.55 36.40 0.15

Rising head slug test conducted by Buxton Environmental, Inc. on September 10, 2015 by removing
(1) bailer of water and measuring water levels with a depth-to-water electrode to the nearest 0.01 over time

rk:table:BrickhavenSlug. MW-8
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RISING HEAD SLUG TEST - MW-8

Data Set: C:\Program Files\HydroSOLVE\VAQTESOLYV Demo 4.0\BrickMW-8.aqt

Date: 09/28/15

Time: 16:39:34

Company: Buxton Environmental, Inc.

PROJECT INFORMATION

Client: HDR

Project: 1

Location: Brickhaven No.2 Mine
Test Well: MW-8

Test Date: 9/10/2015

Saturated Thickness: 12.66 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 0.65 ft
Total Well Penetration Depth: 46. ft
Casing Radius: 0.083 ft

WELL DATA (New Well)

Static Water Column Height: 12.66 ft

Screen Length: 15. ft
Well Radius: 0.083 ft

Gravel Pack Porosity: 0.25

Aquifer Model: Unconfined
K =0.0001289 cm/sec

SOLUTION

Solution Method: Bouwer-Rice

y0 = 0.4152 ft
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Appendix C - Well
Abandonment Records




Buxton Environmental, Inc.

1101 South Blvd., Suite 101 = Charlotte, North Carolina 28203
Phone (704) 344-1450 ~ Fax (704) 344-1451 ~ e-mail: buxtonenv@bellsouth.net

October 2, 2015

Mr. Mike Plummer, PE

HDR Engineering of the Carolinas, Inc.
440 South Church Street, Suite 1000
Charlotte, North Carolina 28202

Subject: Report of Abandonment of Piezometer PZM-28
Brickhaven No. 2 Mine Tract “A” Structural Fill
1271 Moncure-Flatwood Road
Moncure, North Carolina
Permit No.: 1910-STRUCT-2015

Dear Mr. Plummer,

Buxton Environmental, Inc. respectfully submits this report documenting the abandonment of piezometer PZM-28 located
outside and adjacent to the fill boundary on the northwest corner of the Brickhaven No. 2 Mine Tract “A” Structural Fill
site at 1271 Moncure-Flatwood Road in Moncure, North Carolina. Piezometer PZM-28 was originally planned to be
converted into compliance groundwater monitor well MW-8, however, the piezometer remained dry during the
investigation. A deeper replacement monitor well MW-8 was installed immediately adjacent to PZM-28 on June 24,
2015. The piezometer was installed during the Design Hydrogeologic Report investigation conducted at the site by
Buxton Environmental, Inc. The piezometer abandonment activities were conducted on behalf of HDR Engineering of
the Carolinas, Inc. (HDR), and in accordance with North Carolina Well Construction Standards (15A NCAC 02C .0113)
and North Carolina Department of Environment and Natural Resources-Solid Waste Section (NCSWS) guidelines.

On September 17, 2015, Mr. Stefan Smith (North Carolina Well Contractor Certification # 3576) with SAEDACCO, Inc.
located in Fort Mill, South Carolina conducted the abandonment of piezometer PZM-28. The abandonment activities
were conducted with oversight by Mr. Ross Klingman, P.G. (North Carolina Geologist License #1266) with Buxton
Environmental, Inc. (North Carolina Corporate License #C-278). Prior to the abandonment of the piezometer, the
protective steel stand-up well cover and concrete pad were removed. The piezometer was abandoned by over-drilling by
advancing 8-inch outer diameter (4.25-inch inner diameter) hollow-stem augers over the piezometer (to keep boring
centered) to the base of the piezometer, removing the PVC piezometer material, and tremie-grouting the boring from the
base of the piezometer to the ground surface with neat bentonite/cement grout. Removed piezometer materials were
properly disposed at an off-site facility by SAEDACCO, Inc. The Well Abandonment Record (Form GW-30) and
original boring log are attached in Appendix A. Reference Figure 3 in the Design Hydrogeologic Report section of the
Brickhaven No.2 Mine Tract “A” Structural Fill permit application for the abandoned piezometer location.

A copy of this report should be submitted to the NCSWS within 30 days following the abandonment of PZM-28, which
occurred on September 17, 2015, by HDR.

If you have any further questions concerning these matters, please give me a call at (704) 344-1450.

. LT
Sincerely, R ey,

\) g
Buxton Environmental, Inc. is:‘;;@“\ cA 0(,;,’,,

oss Klingman, P.G.
President




APPENDIX A
WELL ABANDONMENT RECORD AND BORING LOG



Buxton Environmental, Inc.

10-02-2015 CAUsers\Ross\Desktop\Boring Logs\PZM-28 bor

o e B Swe 0T Boring Log, PZM-28 (Adjacent to MW-8)
Charlotte, North Carolina 28203
Ph (704) 344-1450 Fax (704) 344-1451
buxtone)nv@bellsouthéﬁet (Page 1of 1)
Brickhaven No. 2 Mine Tract "A" Date Started: 11212114 Logged By: : Ross Klingman, P.G.
1271 Moncure-Flatwood Road Date Completed: 1 12/2/14 Drilling Method: : HSA; CME-550
Moncure, North Carolina Drilling Company: : Summit Engineering Top-of-Casing Elev.: : 236.12'(Lawrence Survey)
Drillers Name: - Robert Cassell Ground Surface Elev.: : 234.12'(Lawrence Survey)
NC Driller Certification: : 4143A Natural, Cut, Fill Grade:: natual; 15’ S. MW-8
g Water Levels Sample Type
- f—é £ ¥ 1Hour=dry $S = Split Spoon
§’ D “_%, o | ~| SZ 24Hours=dry ST = Shelby Tube
..q_), g E S 5 RC = Rock Core Well: PZM-28
= 5
£ S 3 5 QE' BAG = Bag Sample TOC Elevé 236.27
® a r
1 5 |2] 5|3 Lithologic Descript =
3 . o 3 & ithologic Description
0—234.12 - - - 8" Dia. Hollow-Stem A
] g ss | 22 | moist; stiff; yellowish red (5YR 5/6) with orange mottles; fine 7 77 Bori:m?; otow voer
sandy silty clay with roots; medium plasticity; cohesive; Soil A
i \Horizon B /,/
- [ /,/ B
- 12 ss | 18 | moistidry; very hard; reddish brown (5YR 4/4); clayey silt; no | 178t
5l 229 12 3 plasticity; cohesive; Residuum y /;jj_ 7 Casing (2" Dia. Sch. 40 PVC
4 7/
1 % 7
. 53 | sS | 12 | moist; very hard; dark reddish brown (2.5YR 3/4) with light gray 7
10— 224.12 green pods; medium horizontal fissile; silty clay; no plasticity; i
i \cohesive; Partially Weathered Rock Bentonite Seal
- 50/6" S5 L5 1 gry: very hard; dark reddish brown (2.5YR 3/4) with light gray
15— 219.12 green pads; highly horizontal fissile; weathered mudstone;
| Partially Weathered Rock £
: H| —{#2 Silica Sand Pack
i 50/3" S8 2 . 5 7 “hi i % Screen (10' section
dry; very hard; dark reddish brown (2.5YR 3/4); highly horizontal £ A
20— 214.12 fissile; weathered mudstone; Partially Weathered Rock / g of 2" Dia. Sch. 40 PVC)
- 503" LS8 4 1 gry: very hard; dark reddish brown (2.5YR 3/4); highly horizontal <—'Total Depth (bgs.) = 23.80'
25— 209.12 fissile: weathered mudstone; Partially Weathered Rock f
30—+ 204.12
35— 199.12
40—+ 194.12
45—




WELL ABANDONMENT RECORD For Imcrul Use ONLY

This form can be used for single or mudtipte wells

1. Well Contracmr Information: ! A {MENT D ILS
Stefan Smith 7a. Number of wells belng abandooed: 1
Wil Contractor Name (of well ow e persanally abondoning welt an hesdher propeny i Fre o muduple  medion e peewater sigpdy wells ONLY wpl e e

NPT A ANCHE, Vi ot s bt iwke foar)
3576
NC Well Camtnctor Cenificalion Muner

7h. Approximate volome of water remuining in well(s): {gal.)

SAERACE0_ TS FOR WATER SUPPLY WELLS ONLY:

Congpum Name 7e. Type of disinfectant used: NA
2. Wil Construction Peymit #: ., .
Lat ol wppsticab e well peemite e, Crminfy, Stte, Furiance. bpestior, o (f ke 1d. Amonnt of disinfectant 1:
3. Wl use (cheok well use):
Water Supply Well: Te. Sealing materials usced (check all that apply):
DAgncultural DMunicipalPublic 3@ Neat Cement Grout O Bentonite Chips or Pellets
DGeothermal (Heating/Caoling Supply)  DRcsidential Water Supply (single) | 0 Sand Cemnent Grout G Dry Clay
O industrial/Commercial OResidential Water Supply (sharody | O Concrete Grout O Drill Cutings
Dimigation O Specralty Grous 0 Gravel
Noo-Water Sapply Well: L1 Bewonite Sty 0 Other ¢explain under 7g)
RMonitonng ORecovery
Tmjection Well: H. For each material sclected above, provide amount of materials used:
DAquifer Recharge DGroundwaler Remediation Neat Cem.:941b ,Wtr:7gal. Sand Cem.:1b ,Wtr:gal.
DO Aguifer Storage and Recoven OSalinity Barrier
OAguifer Test DStormmater Drainage Bentonite.:2.51b ,Wtr:gal. Portland-bentonite grout Amour
DExperimestal Technology OSubsidence Comrol 7g. Provide a bricf description of the sbundonmert procedunc:
1Geothernual ¢ Closed Loopy U Tvacer o . 23 to d=th : B c

, t
[1Geothennal (Heating/Cooling Retum} C1Other (explnin under 7g) == bk o= e g o =

4. Date well(s) abandoned: 9-17-15

Fa. Well location:

Brickhaven

Faildy ‘Owner Name Facitits IDH (if applicable §. Certification:

1315 Moncure-Flatwood Road %@r_é*‘ﬂ N 9-17-2015
Pliysica) Address, Cety. and Zig Shadatnre = Cestilied Welt Conrmxcior or Well Oweer Dase

Chatham My signg s fovm, § hereby cestfy thar ile welliss was (weres ahandoned i
Caunly Parcel Idemilicanon No. (FIN) accorikamce with 154 NCAC 02C 0100 ur 20 0200 Well Construction Standards

and that a copy of this record has been provided 1o the well owner.
&h. Latitude and longitade in degrees/minutes/seconds or decimal degrecs:
4if well feld, oue Livdeng is sufTicacee b 9. Site diagram or additional well detafls:
You muy use the back of tis page to provide additionat well site details or well

35.594601 N -79.011080 W  ,bundonmewt detils. You may also attach additional pages if necessary
!mm‘l well corstracsion rvcordiss if avandahle. For maltpde opection or mpea-wisr sipply
welly ONLY with the sme cunstnge o obandomaent. yem can Qi ane forn 10a. For All Wells: Submit this form within 30 dmys of comp]ction of well
abandonmend to the following;

6. Well ID#:PZM-28

Divisiva of Water Resvurves, lnformativn Processing Unit,
1617 Mail Service Ceater, Ruleigh, NC 27699-1617

6b. Total well depth; 23 -80 i)
10b. For Inicction Wells: In addition to sending the form to ihe address in 190s
above. abso submil one copy of this form withio 30 days of completion of well
6c, Borehole dlamcter: 2 {in.) sbandonment to the following:
Division of Water Resources, Undergrousd Injection Control Program,
6d. Water level below ground surface: T2 (ft) 1636 Mail Service Cuntf.rlgaltigh. NC 27699-1636 .
15 10¢. For Water Supply & Iujection Wells: In addition to sending the foms (¢

6e. Quter casing length (if known): ()

the addressies) above. also submit one copy of this form within 30 days of
completion of well abandonment to the county health department of the county

1 ,
6f. Inner caxing/tubiag keagth {f known): (fr) wihers. ghgndaned

6g. Screen length (if lmown): 10 (fr.)

Formy GW -3y Nonh Carolisa Deparimee of Environmen and Natumt Resowrees - Division of Water Resources Bevescd Aupuss 2012



	Cover
	Transmittal letter, Oct 13, 2015
	Contents
	Water Quality Monitoring Plan
	Appendix A – Figure, Monitoring Well Locations
	Appendix B - Well Installation Reports
	October 2, 2015 report
	1.0 Background Information
	2.0 Compliance Groundwater Monitoring Well Installation Activities
	3.0 Development of Monitor Wells
	4.0 Survey of Monitor Wells
	5.0 Hydraulic Conductivity Determination
	Figures
	Water Quality Monitoring Plan, Figure 7

	Tables
	Appendix A Boring Logs and Well Construction Records
	Appendix B Monitor Well Survey Data
	Appendix C Rising Head Slug Test Data and Hydraulic Conductivity Results

	Appendix C - Well Abandonment Records
	October 2, 2015




