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INITIAL BACKGROUND GROUNDWATER & SURFACE WATER MONITORING EVENT 

FIRST (1ST) OF EIGHT (8) EVENTS – AUGUST 12 & 13, 2015 
 BRICKHAVEN NO. 2 MINE TRACT “A” 

1271 MONCURE-FLATWOOD ROAD 
MONCURE, NORTH CAROLINA 

PERMIT NO.:  1910-STRUCT-2015 
1.0 INTRODUCTION 
 
Buxton Environmental, Inc. respectfully submits the methods and results of the initial background 
groundwater & surface water monitoring event conducted at the Brickhaven No. 2 Mine Tract “A” Structural 
Fill Site located at 1271 Moncure-Flatwood Road in Moncure, Chatham County, North Carolina (Permit 
No.: 1910-STRUCT-2015).  These activities were conducted in general accordance with North Carolina 
Department of Environmental Quality (formerly North Carolina Department of Environment and Natural 
Resources (NCDENR), Division of Waste Management, Solid Waste Section (NCSWS) 15A NCAC 13B 
Rules and guidelines; the Design Hydrogeologic Report – Addendum, Revision 2 (including the Water 
Quality Monitoring Plan) prepared on March 6, 2015 by Buxton Environmental, Inc. for the Brickhaven site;  
the subsequent the 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 3-Conditions of Construction-Line 
Number 7) which was issued for the site by the NCSWS on June 5, 2015; and a modification to the approved 
Water Quality Monitoring Plan.  According to the Permit to Construct/Permit to Operate- Attachment 3-
Conditions of Construction-Line Number 7, a minimum of one (1) independent background sample (of a 
total of eight (8) independent background sampling events) is required to be collected from each compliance 
groundwater monitoring well and surface water sampling location, prior to the placement of coal combustion 
residuals at the site.  The only modification to the approved Water Quality Monitoring Plan was the addition 
of EPA Appendix I volatile organic compounds (VOCs) (40 CFR 258) to the groundwater and surface water 
constituent sampling parameter list, as required by General Assembly of North Carolina Session 2013 - 
Senate Bill 729 concerning coal combustion residuals (a.k.a. Coal Ash Management Act of 2014 (CAMA)).  
During the preparation of the March 2015 Water Quality Monitoring Plan, the NCSWS verbally indicated 
that VOC analysis would not be required at the site, however, VOCs have been added to comply with Senate 
Bill 729.   A Site Location Map and a Groundwater Monitoring System Map are provided in Figures 1 and 2, 
respectively. 
 
A summary of background information, and the methods, results, conclusions and recommendations of this 
assessment are outlined below.     
 
2.0 BACKGROUND INFORMATION 
 
The Brickhaven No. 2 Mine Tract “A” Structural Fill Site is located in Chatham County, approximately four 
miles southwest of central Moncure, North Carolina.  According to the Chatham County GIS website, the 
subject property (PIN #: 9697-32-0803) is 333.55 acres and is owned Green Meadow, LLC.  The structural 
coal combustion residual fill area comprises approximately 149 acres of the subject property.  The property 
located within the structural fill area was most recently owned by General Shale Brick, Inc., which operated 
the site as a clay mine since at least the early 1990’s for their off-site brick manufacturing facility.  The area 
immediately surrounding the site primarily consists of rural residential (approximately 2,500 feet east, 1,000 
feet southeast and 1,000 feet southwest), commercial, industrial, wooded and agricultural property.  
According to information obtained from the Chatham County GIS website, municipal water supply is 
available to the surrounding area.  
 

 



 
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 structural 
fill portion of the subject property is located within the Sanford Formation (TRCS), which is described in the 
North Carolina Geologic Map as consisting of sedimentary formations containing conglomerate, 
fanglomerate, sandstone and mudstone.      
 
The original approved Water Quality Monitoring Plan (March 2015) 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.  On July 17, 2015, 
Mr. Ross Klingman, P.G. with Buxton Environmental, Inc. contacted Ms. Elizabeth Werner (Permitting 
Hydrogeologist) 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.  At the time of the 
July 15, 2015 telephone conversation, water level elevations at background monitor well MW-1 appeared to 
be stabilizing and it was unclear if it would adequately serve as a background well.  The installation of BG-1 
would ensure that at least one background well was present for 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. 
 
A Compliance Groundwater Monitor Well Installation, Development, Surveying & Hydraulic Conductivity 
Determination Activities report, which documents the installation and preparation of the groundwater water 
monitor well network, was prepared on October 2, 2015 by Buxton Environmental, Inc. for HDR for 
submittal to the NCSWS.  Buxton Environmental, Inc. understands that this report was submitted to the 
NCSWS. 
 
3.0 GROUNDWATER, SURFACE WATER AND QUALITY CONTROL MONITORING – 
 AUGUST 12 & 13, 2015   
 
On August 12 & 13, 2015, Mr. Ross Klingman, P.G. of Buxton Environmental, Inc. conducted the initial 
background groundwater and surface water monitoring event, prior to the placement of coal combustion 
residuals at the site.  The monitoring activities were conducted in general accordance with NCSWS 
Guidelines for Groundwater, Soil, and Surface Water Sampling dated April 2008; and the NCDWM  
memorandum dated November 5, 2014 concerning electronic document submittal for routine groundwater 
and surface water monitoring.  The groundwater samples were also collected in general accordance with U.S. 
Environmental Protection Agency (EPA) Region I, Low Stress (low flow) Purging and Sampling Procedure 
for the Collection of Ground Water Samples from Monitoring Wells dated January 19, 2010.   
 
On August 12, 2015, groundwater monitoring activities were conducted utilizing low flow sampling 
techniques at nine groundwater monitor wells including BG-1, MW-1, MW-2, MW-3, MW-4, MW-5, MW-
6, MW-7 and MW-8.  Monitor well locations are provided in Figure 2.  Prior to commencing groundwater 
sampling, new plastic sheeting was placed around the well head, in order to prevent the sampling equipment 
from contacting the ground surface.  The well lock was then removed from the protective stand-up-cover.  
New nitrile gloves were then donned and static groundwater levels were obtained from below the measuring 
point (top-of-well PVC casing) at each monitoring well to the nearest 0.01 foot with a depth-to-water 
electrode at each well.  Groundwater gauging data is provided in Table 1.  Low flow purging and sampling 
was conducted utilizing a stainless-steel Proactive SS Monsoon pump with flow rate controller (powered by 
an automobile battery), which was plumbed to new polyethylene sample tubing (1/2-inch outer diameter 
(OD) 3/8-inch inner diameter (ID)).  The base of the pump was set at an adequate depth above the well base 

 



 
to reduce turbidity.  The following information was recorded at timed intervals during the purging process: 
1) water levels were obtained below the measuring point; 2) flow rate controller pump dial setting; 3) purge 
rate and cumulative water pumped; 4) field parameters including temperature, conductivity, pH, oxygen 
reduction potential (ORP) and dissolved oxygen were recorded with a Horiba U-52 meter; and turbidity was 
recorded with a Micro-TPW meter.  The Horiba U-52 and Micro-TPW meters were rented and calibrated by 
Enviro-Equipment, Inc. of Pineville, North Carolina.  Calibration data is provided in Appendix A.  The 
dissolved oxygen sensor malfunctioned following the initial reading at monitor wells BG-1, MW-1, MW-2, 
MW-4, MW-5, MW-6 and MW-8.  Purging was conducted until a minimum of 3 well bore volumes 
(WBV’s) of water had been removed and field parameters had stabilized (as was the case at BG-1, MW-1, 
MW-4, MW-6 and MW-7); field parameters had stabilized prior to purging 3 WBV’s (as was the case at 
MW-5 and MW-8); or the well was going dry (as was the case at MW-2 and MW-3); then groundwater 
samples were collected.  The water-level-meter and low flow pump were decontaminated in the field with a 
tap water rinse, Alconox-LiquidnoxTM and tap water wash, a tap water rinse, and a distilled water rinse, prior 
to and following sampling at each monitoring well.  Following sampling, locks were placed back on the well 
stand-up covers.  Purge water was discharged to the ground surface at respective well heads.  Well purging-
field water quality measurement forms are provided in Appendix B.   
 
Surface water monitoring was conducted on August 13, 2015 at two locations including SW-1 (located 
approximately 3,000 feet south of the structural fill boundary along a tributary creek to Gulf Creek) and SW-
2 (located approximately 3,200 feet west of the structural fill boundary along Shaddox Creek) (Figure 1).  
Approximately 0.3-inches of rain occurred in the area on August 11, 2015, however, low base flow 
conditions appeared present during surface water sampling.  New nitrile gloves were then donned prior to 
collecting surface water samples.  Field parameters including temperature, conductivity, pH, ORP and 
dissolved oxygen were recorded with a Horiba U-52 meter; and turbidity was recorded with a Micro-TPW 
meter.  Well purging-field water quality measurement forms are provided in Appendix B.   
 
An equipment blank was collected for quality control at the monitor well MW-1 (first well sampled) location 
on August 12, 2015, prior to commencing with groundwater sampling at the site.  The equipment blank was 
prepared in the field by pouring de-ionized water supplied by Shealy Environmental Services, Inc. through 
the Proactive SS Monsoon pump (last decontaminated by Enviro-Equipment, Inc.) into sample containers.   
 
The groundwater, surface water and equipment blank samples were analyzed for EPA Appendix III 
constituents (40 CFR 257.94(b)); excluding pH which was field tested) (including boron and calcium by 
EPA Method 6020A; chloride, fluoride and sulfate by EPA Method 300.0; and total dissolved solids (TDS) 
by SM 2540C-20); EPA Appendix IV constituents (40 CFR 257.94(b)) (including antimony, arsenic, barium, 
beryllium, cadmium, chromium, cobalt, lead, molybdenum, selenium and thallium by EPA Method 6020A; 
Mercury by EPA Method 7470A; lithium by EPA Method 200.8; and radium 226 and 228 by EPA Methods 
903.1 and 904.0); additional EPA Appendix I metals (40 CRF 258) (including copper, nickel, silver, 
vanadium and zinc by EPA Method 6020A) which were not included in EPA Appendix III or IV; and EPA 
Appendix I VOC’s (40 CFR 258) by EPA Method 8260B.  A full list of EPA Appendix I metals and VOCs 
is provided in Appendix C.  For additional quality control purposes, one trip blank was analyzed for EPA 
Appendix I VOC’s.  The samples were analyzed by Shealy Environmental Services, Inc. (North Carolina 
License # 329) in West Columbia, South Carolina or were subcontracted by Shealy Environmental Services, 
Inc. to GEL Laboratories LLC in Charleston, South Carolina (lithium and radium analysis).  The water 
samples were collected in general accordance with accepted protocol, immediately placed in laboratory 
supplied containers, appropriately labeled (with sample identification, location, date and time), placed in a 
cooler with wet ice and transferred to the laboratory with chain-of-custody documentation. 
 
 

 



 
The monitor wells were locked and appeared to be in good condition during the sampling event. 
 
A potentiometric groundwater contour map was not generated during this investigation, since water levels at 
several monitor well locations (namely MW-1, MW-2 and MW-7) do not appear to have fully stabilized 
following installation and/or development activities.  This will be included in subsequent reporting. 
 
4.0 GROUNDWATER, SURFACE WATER AND QUALITY CONTROL MONITORING RESULTS – 
 AUGUST 12 & 13, 2015 
 
The groundwater, surface water and quality control monitoring results are presented in Table 2.  Laboratory 
data sheets are provided in Appendix C.   A summary of analytical results are provided below.   
 
 Groundwater Analytical Results  
 
Groundwater samples collected at monitor wells BG-1, MW-1, MW-2, MW-3, MW-4, MW-6, MW-7 and 
MW-8 indicated the presence of target constituents above established NCSWS - North Carolina 
Groundwater Protection Standards (NCGPSs)(either NCGPSs or North Carolina Groundwater Quality 
Standards (15A NCAC 2L)), which are summarized below.  Groundwater sample MW-5 did not indicate 
target constituents above established NCGPSs.     
 
Groundwater sample BG-1 reported the presence of 270,000 micrograms per liter (µg/l) chloride, a pH of 
6.44, 690,000B ug/l TDS and 6.0 ug/l vanadium.  A B-flag indicates the constituent was also detected in the 
method blank.   
 
Groundwater sample MW-1 reported the presence of 570,000 µg/l chloride and 1,500,000 µg/l TDS. 
  
Groundwater sample MW-2 reported the presence of 790,000 µg/l chloride, 1,700,000 ug/l TDS, 4.0 µg/l 
bromodichloromethane and 3.7 µg/l dibromochloromethane.  
 
Groundwater sample MW-3 reported the presence of 990,000 µg/l chloride, 2,100,000 µg/l TDS, 1.7 µg/l 
bromodichloromethane and 2.6 µg/l dibromochloromethane.  
 
Groundwater sample MW-4 reported the presence of 320,000 µg/l chloride, a pH of 6.35, 820,000 µg/l TDS, 
7.6 µg/l cobalt and 5.9 µg/l vanadium.   
 
Groundwater sample MW-6 reported the presence of 680,000B µg/l TDS. 
  
Groundwater sample MW-7 reported the presence of 430,000 µg/l chloride, 1,100,000B µg/l TDS, 3.5 µg/l 
bromodichloromethane and 4.4 µg/l dibromochloromethane.  
 
Groundwater sample MW-8 reported the presence of 470,000 µg/l chloride, 1,300,000B µg/l TDS and 1,100 
µg/l barium.  
 
According to a United States Geologic Survey (USGS) paper entitled Arsenic, Nitrate, and Chloride in 
Groundwater, Oakland County, Michigan dated October 2004 (Appendix D), chloride occurs naturally in 
some sedimentary rock layers (particularly shale; as is the case at the subject site).  The chloride is 
commonly associated with seawater (or saline water) present at the time the rocks formed.  Based on this 
information, the chloride which was detected above NCGPSs at monitor wells BG-1, MW-1, MW-2, MW-3, 
MW-4, MW-7 and MW-8 appears to be the result of naturally occurring conditions.  In addition, the TDS 

 



 
detected above NCGPSs at monitor wells BG-1, MW-1, MW-2, MW-3, MW-4, MW-6, MW-7 and MW-8 
appears to be the result of naturally occurring conditions and/or turbidity, since elevated natural chloride 
levels would be expected to contribute to elevated TDS, as well as turbidity.  
 
The pH levels detected below NCGPSs in groundwater samples at BG-1 (6.44 pH) and MW-4 (6.35 pH) 
appear to be the result of naturally occurring conditions, since they are similar to pH’s encountered in 
groundwater samples at other on-site wells (6.67 pH at MW-1, 6.61 pH at MW-6 and 6.85 pH at MW-7). 
 
The metals detected above NCGPSs at BG-1 (vanadium), MW-4 (cobalt and vanadium) and MW-8 (barium) 
appear to be the result of turbidity and/or naturally occurring conditions at the site.  Naturally occurring 
metals above NCGPSs are common in North Carolina.    
 
The bromodichloromethane and dibromochloromethane, which were detected above NCGPSs at monitor 
wells MW-2, MW-3 and MW-7, are common trihalomethanes associated with a reaction between organics 
and inorganics in naturally occurring water and chlorinated municipal water sources, according to Basic 
Information about Disinfection Byproducts in Drinking Water: Total Trihalomethanes, Haloacetic Acids, 
Bromate, and Chlorite downloaded from the EPA website (Appendix E).  The remaining list of 
trihalomethanes commonly associated with chlorinated municipal water (cited in the EPA paper) also 
includes bromoform and chloroform, which were detected below NCGPSs at monitor wells MW-2, MW-3 
and MW-7.  On July 6, 2015, Buxton Environmental, Inc. conducted the development of monitor wells MW-
2, MW-3 and MW-7 and introduced an additional approximately 5-gallons of municipal tap water obtained 
from a Charlotte-Mecklenburg Utility Department (CMUD) source, in order to enhance development of 
these slow recharging wells.  On September 10, 2015, Buxton Environmental, Inc. conducted additional 
development of monitor wells MW-2, MW-3 and MW-7.   On October 26, 2015, Mr. Ross Klingman, P.G. 
of Buxton Environmental, Inc. contacted the CMUD - Vest Water Treatment Plant Control Room (704-336-
2100), in order to determine their disinfection process.  A CMUD employee indicated that the municipal 
water is disinfected with chlorine gas.  Based on this information, the bromodichloromethane and 
dibromochloromethane detected above NCGPSs in groundwater samples collected at MW-2, MW-3 and 
MW-7 appear to be the result of municipal water utilized during previous development activities.  These 
trihalomethanes are anticipated to dissipate over time.  
 
 Surface Water Analytical Results 
 
Surface water samples SW-1 and SW-2 did not indicate the presence of target constituents above established 
North Carolina Surface Water and Wetland Standards (15A NCAC 02B) (Gulf Creek and Shaddox Creek are  
Class WS-IV waters) or EPA National Criteria standards (utilized by North Carolina Division of Water 
Quality as default standards for non listed parameters) (NCSWWSs).   
  
 Quality Control Analytical Results 
 
The equipment blank indicated the presence of 1.2J µg/l acetone, 880B µg/l calcium, 0.38J µg/l antimony, 
0.37J µg/l arsenic, 1.0J µg/l barium, 0.489J picocuries per liter (pCi/l) radium 226, 1.13U pCi/l Radium 228, 
0.94BJ µg/l Copper and 4.4J µg/l Zinc.  A J-flag indicates an estimated result (< Practical Quantitation Limit 
(PQL) or Report Limit (RL) and >=Method Detection Limit (MDL) or Method Detection Concentration 
(MDC)).  A U-flag indicates that the constituent was detected below the MDC.   
 
The trip blank did not indicate VOC’s above method detection limits.    
 
 

 



 
5.0 CONCULSIONS            
 
On August 12 & 13, 2015, Buxton Environmental, Inc. conducted the initial background groundwater and 
surface water monitoring event at the Brickhaven No. 2 Mine Tract “A” Structural Fill Site located at 1271 
Moncure-Flatwood Road in Moncure, Chatham County, North Carolina (Permit No.: 1910-STRUCT-2015).  
According to the Permit to Construct/Permit to Operate- Attachment 3-Conditions of Construction-Line 
Number 7, a minimum of one (1) independent background sample (of a total of eight (8) independent 
background sampling events) is required to be collected from each compliance groundwater monitoring well 
and surface water sampling location, prior to the placement of coal combustion residuals at the site.  A 
summary of the findings of this investigation is provided below. 
 

• A potentiometric groundwater contour map was not generated during this investigation, since water 
levels at several monitor well locations (namely MW-1, MW-2 and MW-7) do not appear to have 
fully stabilized following installation and/or development activities.  This will be included in 
subsequent reports. 

 
• Groundwater samples collected at monitor wells BG-1, MW-1, MW-2, MW-3, MW-4, MW-6, MW-

7 and MW-8 reported the presence of target constituents above established NCGPSs.  Groundwater 
sample MW-5 did not indicate target constituents above established NCGPSs.     

 
• The chloride, which was detected above NCGPSs at monitor wells BG-1, MW-1, MW-2, MW-3, 

MW-4, MW-7 and MW-8, appears to be the result of naturally occurring conditions.   
 

• TDS detected above NCGPSs at monitor wells BG-1, MW-1, MW-2, MW-3, MW-4, MW-6, MW-7 
and MW-8 also appear to be the result of naturally occurring conditions and/or turbidity. 

  
• The pH levels detected below NCGPSs at BG-1 and MW-4 appear to be the result of naturally 

occurring conditions at the site. 
 

• The metals detected above NCGPSs at BG-1 (vanadium), MW-4 (cobalt and vanadium) and MW-8 
(barium) appear to be the result of turbidity and/or naturally occurring conditions at the site.  

 
• The bromodichloromethane and dibromochloromethane detected above NCGPSs at monitor wells 

MW-2, MW-3 and MW-7 appear to be the result of a reaction of chlorinated municipal water utilized 
during development of these slow recharging wells and natural groundwater.  These constituents are 
anticipated to dissipate with time.  

 
• Surface water samples SW-1 and SW-2 did not indicate the presence of target constituents above 

established NCSWWSs.   
 

 



 
6.0 RECOMMENDATIONS           
 
Based on the findings of this assessment, Buxton Environmental, Inc. makes the following 
recommendations. 
 
• Background groundwater and surface water sampling should continue to be conducted on an approximate 

45-day frequency until all eight (8) independent background sampling events have been completed.  
Buxton Environmental, Inc. understands that the second (2nd) of eight (8) background sampling events 
was conducted at the site from October 15-19, 2015, which was also conducted prior to placement of coal 
combustion residuals at the site. 

  
• A copy of this report should be forwarded by HDR to the NCSWS for their review. 
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TABLE 1
COMPLIANCE MONITOR WELL DETAILS, HYDRAULIC CONDUCTIVITY AND GROUNDWATER GAUGING INFORMATION

BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD

MONCURE, NORTH CAROLINA
AUGUST 12, 2015

Well ID Northing Easting Pad TOC TD TD Screen Screen Lithologic Unit Hydraulic DTW DTW
Elev. Elev. BGS BTOC Length Interval Conductivity BTOC Elevation

(ft) (ft) (ft) (ft) (ft) (ft) (cm/sec) (ft) (ft)

BG-1 670898.50 1996348.25 225.64 228.19 40.50 43.05 15 200.14 - 185.14 Layered Rock/PWR* 7.761 x 10-5 11.88 216.31
MW-1 674737.98 1993417.69 277.28 280.08 72.50 75.30 15 220.20 - 205.20 Layered Rock/PWR* 4.105 x 10-4 60.04 220.04
MW-2 673677.07 1994537.54 227.45 229.97 45.00 47.52 15 197.45 - 182.45 Layered Rock/PWR* 3.405 x 10-6 38.19 191.78
MW-3 672474.63 1994834.76 220.00 222.56 40.80 43.36 15 194.20 - 179.20 PWR 4.076 x 10-7 14.94 207.62
MW-4 671326.48 1994974.40 214.49 217.13 22.70 25.34 10 201.79 - 191.79 Residuum/PWR 1.413 x 10-4 11.60 205.53
MW-5 671081.19 1993779.03 242.72 244.86 44.00 46.14 10 208.72 - 198.72 PWR 8.010 x 10-6 12.85 232.01
MW-6 671267.60 1992793.34 228.63 231.10 27.00 29.47 15 216.63 - 201.63 Residuum/PWR 1.097 x 10-4 7.79 223.31
MW-7 672306.28 1992642.35 229.53 231.71 15.00 17.18 10 224.53 - 214.53 Residuum/PWR 1.264 x 10-6 8.26 223.45
MW-8 673304.83 1992200.37 233.41 236.47 46.00 49.06 15 202.41 - 187.41 PWR 1.289 x 10-4 36.49 199.98

Notes:
  Depth to water measurements obtained on August 12, 2015 to the nearest 0.01 foot with a depth to water meter by Buxton Environmental, Inc.
  Top-of-casing and ground surface elevations and horizontal locations at MW-4 (PZM-1), MW-5 (PZM-22) and MW-7 (PZM-27) determined by Lawrence Surveying of Monroe, NC.
  Top-of-casing and ground surface elevations and horizontal locations at BG-1, MW-1, MW-2, MW-3, MW-6 and MW-8 determined by McAdams of Durham, NC.
  TD=total depth;BGS=below ground surface;TOC=top of casing; DTW = Depth-to-Water; BTOC = below top-of-casing
  Hydraulic conductivity values determined by Buxton Environmental, Inc. on September 10, 2015 by conduting rising head slug tests; and solved utilizing the 
     Bouwer-Rice (unconfined slug test) solution with AQTESOLV for Windows Version 4.50 software by Hydrosolv, Inc. (1996-2007). 
  * = interpreted lithologic unit based on relative drilling hardness during well installation



Sample ID SWSL BG-1 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 NCGPS Federal MCL SW-1 SW-2 NCSWWS Equip. Blank Trip Blank

EPA APPENDIX III (40 CRF 257.94(b))
  Boron (µg/l) NE 8.5J 6.9J 36 34 8.1J 11J 8.1J 98 9.9J 700 -- 9.4J 87 NS 1.2J NT
  Calcium (µg/l) NE 32,000B 150,000B 97,000B 150,000B 44,000B 17,000B 38,000B 37,000B 110,000B NS NS 4,200B 12,000B NS 880B NT
  Chloride (µg/l) NS 270,000 570,000 790,000 990,000 320,000 22,000 230,000 430,000 470,000 250,000 -- 8,000 20,000 250,000 BDL NT
  Fluoride (µg/l) 2,000 220J 230J BDL BDL 510 740 490J 450J BDL 2,000 -- 90J 290 1,800 BDL NT
  pH* (standard units) NE 6.44 6.67 7.89 7.41 6.35 7.27 6.61 6.85 7.20 6.5-8.5 -- 7.14 6.86 6.0-9.0 NT NT
  Sulfate (µg/l) ###### 23,000 22,000 79,000 24,000J 11,000 4,100 48,000 36,000 6,300 250,000 -- 890J 2,200 250,000 BDL NT
  Total Dissolved Solids (µg/l) ###### 690,000B 1,500,000 1,700,000 2,100,000 820,000 230,000 680,000B 1,100,000B 1,300,000B 500,000 -- 53,000B 180,000B 500,000 BDL NT

EPA APPENDIX IV (40 CFR 257.94(b))
  Antimony (µg/l) 6 0.55J 0.23J 0.49J 0.31J BDL 0.58J 0.53J 0.63J 0.68J 1 -- 0.48J 0.62J 5.6 0.38J NT
  Arsenic (µg/l) 10 2.2 2.8 3.2 6.7 2.0 0.75J 1.2 2.1 3.2 10 -- 1.1 2.9 10 0.37J NT
  Barium (ug/l) 100 380 220 260 670 390 160 100 290 1,100 700 -- 49 110 1,000 1.0J NT
  Beryllium (µg/l) 1 0.12J BDL 0.17J BDL 0.19J BDL BDL BDL BDL 4 -- BDL BDL 6.5 BDL NT
  Cadmium (µg/l) 1 0.061J 0.13 0.060J BDL 0.057J BDL BDL 0.18 0.071J 2 -- 0.050J BDL 2 BDL NT
  Chromium (µg/l) 10 BDL 0.92J 5.2 1.1J 2.5J 1.8J 0.7J 0.84J 1.7J 10 -- BDL BDL 50 BDL NT
  Cobalt (µg/l) 10 0.88J 0.35J 1.6J 0.64J 7.6 1.5J 2.2J 1.2J 0.34J 1 -- 1.3J 1.4J 3 BDL NT
  Fluoride (µg/l) 2,000 220J 230J BDL BDL 510 740 490J 450J BDL 2,000 -- 90J 290 1,800 BDL NT
  Lead (µg/l) 10 1.3 0.34J 2.0 0.27J 2.8 1.2 0.45J 0.20J 0.53J 15 -- 0.38J 1.2 25 BDL NT
  Lithium (µg/l) NE 18.5 32.0 22.4 19.3 22.6 7.18J 28.1 21.1 27.6 NS NS BDL BDL NS BDL NT
  Mercury (µg/l) 0.2 0.075J BDL BDL BDL BDL BDL BDL BDL BDL 1 -- BDL BDL 0.012 BDL NT
  Molybdenum (µg/l) NE 0.55J 0.95J 11 19 1.6J 1.5J 1.4J 3.6J BDL NS NS 1.0J BDL 160 BDL NT
  Selenium (µg/l) 10 4.5 8.1 7.7 15 5.9 1.0 4.3 8.4 6.6 20 -- BDL 1.6 5 BDL NT
  Thallium (µg/l) 5.5 BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.28 -- BDL BDL 0.24 BDL NT
  Radium 226 (pCi/l) NE 0.802J 0.709J 1.33 0.990J 0.814J 0.564J 0.806J 0.423J 0.920J NS 0.521J 0.363J NS 0.489J NT
  Radium 228 (pCi/l) NE 0.496U 0.538U 1.39U 2.03J 1.52U 0.520U 1.26U 0.271U -0.831U NS 0.426U 0.468U NS 1.13U NT

EPA APPENDIX I METALS (Additional) (40 CFR 258)
  Copper (µg/l) 10 1.4B 0.87BJ 4.1B 1.6B 5.3B 3.2B 1.1B 1.3B 1.5B 1,000 -- 1.2B 1.5B 7 0.94BJ NT
  Nickel (µg/l) 50 1.3J 2.5J 5.4 3.5J 8.2 3.0J 2.6J 4.3J 2.4J 100 -- 1.5J 1.8J 88 BDL NT
  Silver (µg/l) 10 BDL 0.50J BDL BDL BDL BDL BDL BDL 1.6 20 -- BDL BDL 0.06 BDL NT
  Vanadium (µg/l) 25 6.0 2.7J 4.8J 2.5J 5.9 3.8J 1.6J 1.5J 2.5J 0.3 -- BDL 3.7J NS BDL NT
  Zinc (µg/l) 10 8.3J 6.3J 12 5.1J 31 16 5.8J 4.0J 5.1J 1,000 -- 28 7.0J 50 4.4J NT

EPA APPENDIX I VOC'S (40 CFR 258)
  Acetone (µg/l) 100 BDL BDL 1.6J 1.8J BDL BDL 1.6J BDL BDL 6,000 -- 3.6J 7.3J 2,000 BDL BDL
  Bromodichloromethane (µg/l) 1 BDL BDL 4.0 1.7 BDL BDL BDL 3.5 BDL 0.6 BDL BDL NS BDL BDL
  Bromoform (µg/l) 3 BDL BDL 1.4 1.0 BDL BDL BDL 1.1 BDL 4 BDL BDL 4.3 BDL BDL
  Chloroform (µg/l) 5 BDL 0.71J 4.5 1.2 BDL BDL BDL 2.0 BDL 70 BDL BDL 5.6 BDL BDL
  Dibromochloromethane (µg/l) 3 BDL BDL 3.7 2.6 BDL BDL BDL 4.4 BDL 0.4 BDL BDL NS BDL BDL
  Carbon Disulfide (µg/l) 100 BDL BDL 0.54J BDL 0.53J 0.93J 0.52J 0.51 0.54J 700 -- BDL BDL NS BDL BDL
  Dibromomethane (µg/l) 10 BDL BDL BDL BDL BDL BDL BDL 0.31J BDL 70 -- BDL BDL 47 BDL BDL
  1,4-Dichlorobenzene (µg/l) 1 BDL 0.19J BDL BDL BDL BDL BDL BDL BDL 6 -- BDL BDL 63 BDL BDL

Notes:
Groundwater and surface water samples collected on August 12 & 13, 2015 and analyzed for above parameters by Shealy Environmental Servcies, Inc. and their subcontractor GEL Laboratories LLC (Lithium and Radium)
BDL = below detection limits; NE = not established; NS = no standard; NT = not tested; VOC's = volatile organic compounds
SWSL - North Carolina, Solid Waste Section Limit (minimum detection limit)
NCGPS = North Carolina Groundwater Protection Standard (J-flagged data not considered)
Federal MCL = Federal Maximum Contaminant Level in drinking water (Federal MCL provided when no established NCGPS; or for further clarification as with THM's)
NCSWWS = North Carolina Surface Water and Wetland Standards (15A NCAC 02B) for Gulf Creek (SW-1) and Shaddox Creek (SW-2) which are both Class WS-IV Waters or are National Criteria per EPA
THM's = trihalomethanes (bromodichloromethane, bromoform, chloroform and dibromochloromethane) (all generally associated with the breakdown of chlorinated muncipal water in contact with natural water)
Bold and shade denotes above established NCGPS's or NCSWWS; µg/l = micrograms per liter; pCi/l - picocuries per liter
B = detected in method blank; J = estimated result <PQL (practical quantitation limit aka report limit (RL)) and >=MDL (method detection limit aka MDC)
U = analyte was analyzed for, but not detected above the method detection concentration (MDC) 
* = pH was field tested by Buxton Environmental, Inc. with a Horiba U-52, which was calibrated by and rented from Enviro-Equipment, Inc. of Pineville, NC.

5 (combined)

80 (all THM's)

Groundwater Surface Water Quality Control 

      TABLE 2
       INITIAL BACKGROUND GROUNDWATER, SURFACE WATER AND QUALITY CONTROL ANALYTICAL RESULTS - AUGUST 12 & 13, 2015

BRICKHAVEN NO.2 MINE TRACT "A"
1271 MONCURE-FLATWOOD ROAD

MONCURE, NORTH CAROLINA



 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX A 
WELL PURGING – FIELD QUALITY MEASUREMENT FORMS 

 





























 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
FIELD PARAMETER INSTRUMENT CALIBRATION DATA SHEETS 

 







 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
LABORATORY DATA SHEETS 

 





















































































































































































































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
USGS PUBLICATION – CHLORIDE IN GROUNDWATER 

 















 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
EPA PUBLICATION – DISINFECTION BYPRODUCTS IN DRINKING WATER  
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