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1.0 INTRODUCTION 

Smith Gardner, Inc. (S+G) was contracted by Davidson County to execute their semi-annual 
ground water monitoring at the Davidson County Closed Holly Grove Landfill, permit number 
29-02, as required by 15A NCAC 13B .0600.  Sampling was conducted October 3, 2012.  This 
report summarizes the event sampling procedures, field and laboratory results and ground 
water characterization as required by NC Solid Waste Regulations. Summary tables, a 
potentiometric map and the laboratory analytical report are also included. 
 
Three landfills are currently monitored under permit 29-02, as the Holly Grove Landfill, due to 
their waste margins close proximity to one another.  Areas 1 and 2, located in the Holly Grove 
Landfill, were unlined municipal solid waste facilities owned and operated by Davidson County 
Integrated Solid Waste.  The third area, the Scarlett Landfill located west of Areas 1 and 2, is a 
private landfill originally owned and operated by Mr. Scarlett, then owned by Ms. Virginia White 
who sold the Scarlett property to Hale Artificier Inc in 2001; it is currently used to house storage 
containers 

2.0 SITE GEOLOGY 

The Davidson County Landfill facility is located in the Piedmont Physiographic Province of North 
Carolina approximately three and a half miles northeast of the City of Lexington, NC.  The 
Geologic Map of North Carolina (USGS, 1985) indicates that the site lies at the western margin 
of the Carolina Slate Belt; an area of predominantly volcanic and sedimentary rocks of Late 
Proterozoic  to Cambrian age that have been metamorphosed and intruded by numerous 
igneous plutons.  The boundary zone between the Carolina Slate Belt and the adjacent Charlotte 
Belt is known as the Gold Hill/Silver Hill shear zone.  The site vicinity is underlain by volcanic 
rocks from the Flat Swamp Member of the Cid Formation and metavolcanic rocks of the 
Battleground Formation.  

3.0 SAMPLING LOCATIONS 

The Holly Grove groundwater monitoring network includes fifteen monitoring wells (MW-1A, 
MW-2, MW-3A, MW-5, MW-6, MW-8, MW-9, MW-10, MW11, MW-12, MW-13, MW-14, MW-15, 
MW-16 and MW-17) and three surface water locations (SW-1, SW-2 and SW-3).  Monitoring well 
MW-7 was previously removed from the monitoring network therefore, was not sampled for this 
event.  MW-6 only recharged a limited amount that did not produce sufficient volume for metals 
analysis.  SW-3 was not sampled because it was dry.  A trip blank (TB) was submitted for quality 
control purposes. 
 
The background well for the Holly Grove site is also the background well for the Phase 1 lined 
Davidson County Landfill (Permit 29-06).  Since that well is located in the Phase 1 area, it was 
sampled and reported with the Phase 1 wells (Environment 1 Report ID# 6038).  The 
background well was recorded in the Phase 1 report as MW-1S, and that data is included herein 
under its original name MW-4.  
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A map illustrating the sampling locations is provided as Figure 1. 

4.0 SAMPLING PROCEDURES 

Sampling procedures followed the protocols set forth in North Carolina Water Quality 
Monitoring Guidance Document for Solid Waste Facilities (North Carolina Department of 
Environment and Natural Resources, Division of Waste Management).  Each well was gauged to 
determine ground water depth and purged three to five well volumes or until dry.  Field 
measurements for pH, specific conductivity and temperature were recorded at each well.  
Ground water elevations are provided in Table 1.   
 
Environment 1, Inc. (NC Laboratory Certification # 10) provided laboratory prepared sample 
containers for the specified analytical procedures.  Ground water samples were properly 
preserved, placed on ice and transported to the laboratory facility within the specified hold 
times for each analysis.  
 
Sampling wells and locations were inspected and found to be in good condition and free of 
obstructions.  Field logs are presented in Appendix A. 

5.0 FIELD & LABORATORY RESULTS 

5.1 Field Results 

Temperature, pH, and specific conductance were measured in the field at the time of 
sampling via direct read instruments.  The field parameter results are summarized in 
Table 2 and have remained consistent with previously reported sampling events. 

5.2 Laboratory Analysis 

Samples were transported to Environment 1, Inc., in Greenville, NC, a North Carolina 
certified laboratory (NC Wastewater ID #10).  Laboratory analysis included metals via 
EPA Test Method 200.8 and Appendix I Volatile Organic Compounds (VOCs) via EPA Test 
Method 8260B.  Analytical results were compared to the NC DWM Solid Waste Section 
Quantitation Limits (SWSLs) and 15A NCAC 2L.0200 (2LStandard).  The laboratory 
analysis is presented in Appendix B.   

5.2.1 Inorganic Constituents 

Seven inorganic constituents barium (MW-1A, MW-2, MW-9, MW-10, MW-13 and 
MW-17), cobalt (MW-1A, MW-9, MW-10, MW-13 and MW-15), copper (MW-10), 
lead (MW-16), selenium (MW-10, MW-12 and MW-13), vanadium (MW-17) and 
zinc (MW-10, MW-15 and MW-17) were detected above their respective SWSL 
standards.  No constituents were detected above their 2L Standards.  Most 
inorganic constituents were either below the method detection limit (MDL) or 
were “J-values” indicating a non-quantifiable value. 



 
Halifax County Closed MSW Landfill  Groundwater Monitoring Report 
October 2012  Page 3 

 
No inorganics were detected above 2B Standards in surface water samples.  

5.2.2 Organic Constituents 

Ten organic constituents: 1,1-dichloroethane, 1,2-dichloroethane, 1,2-
dichloropropane, 1,4-dichlorobenzene, benzene, chlorobenzene, cis-1,2-
dichloroethene, trichlorofluoromethane, trichloroethene and vinyl chloride were 
detected above their respective SWSL. The following constituents were found at 
concentrations above their respective 2L Standards: 
 

 1,1-Dichloroethane (MW-1A, MW-6, MW-8, MW-12 and MW-17); 
 1,2-Dichloroethane (MW-1A); 
 1,2-Dichloropropane (MW-1A); 
 1,4-Dichlorobenzene (MW-9 and MW-13) 
 Benzene (MW-1A, MW-9 and MW-13) and 
 Vinyl Chloride (MW-1A, MW-11 and MW-12). 

 
Constituent concentrations reported between the MDL and MRL are estimated 
values and are denoted with a “J” qualifier.  Inorganic and organic detections are 
provided on Tables 3 & 4, respectively.  
 
Organic constituents were not detected in surface water samples. 

6.0 GROUNDWATER CHARACTERIZATION 

A potentiometric surface map was prepared from ground water data from this sampling event.  
Ground water flow velocities for this sampling event were calculated for monitoring wells using 
the equation:   

V = KI/n  
where: K = hydraulic conductivity 

I = ground water gradient 
n = porosity 

  
Ground water velocities in the uppermost aquifer at the Holly Grove Landfill ranged from 0.027 
feet/day (MW-3A) to 1.672 feet/day (MW-15) and averaging 0.685 feet/day.  Calculations are 
included in Table 5.  Groundwater elevations indicate the flow direction is generally south and 
southwest across the site; which is consistent with historically reported ground water flow 
patterns.  The potentiometric surface map is included as Figure 1.  

7.0 CONCLUSIONS 

Overall reported detections remain consistent with historically reported results.  Monitoring 
event results indicate detections of both inorganic and organic constituents above the SWSL.  
Inorganic detections (barium, cobalt, copper, chromium, selenium and zinc) can be attributed to 
natural occurrence in the soils in this area of North Carolina and/or sample turbidity and are 
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not due to landfill impact.  Both chlorinated and volatile organic compounds were detected 
across the site.  However, total organic detections have consistently decreased since fall 2010.  
No 2B exceedances were reported for this event indicating surface waters remain un-impacted. 
 
The next ground water monitoring event is tentatively scheduled for April 2013.  Sampling 
results will be reported to NCDENR with laboratory analysis. 
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By: MG

Date: 12/17/2012

Well Northing Easting Top of Depth to Water Table
Casing Water Elevation

MW-1a 761805.92 1652937.78 781.39 31.21 750.18
MW-2 760300.50 1651891.20 665.81 5.10 660.71
MW-3a 759934.68 1652014.48 662.49 6.90 655.59
MW-4* 763311.06 1650889.31 736.20 54.85 681.35
MW-5 759598.21 1652909.22 664.29 13.00 651.29
MW-6 761831.31 1652957.39 781.25 61.94 719.31
MW-8 762282.39 1652584.06 737.60 16.68 720.92
MW-9 762456.06 1651933.56 719.03 16.70 702.33
MW-10 762057.74 1651474.85 678.24 5.00 673.24
MW-11 761158.90 1651252.18 680.07 26.95 653.12
MW-12 760532.63 1651580.20 671.48 16.85 654.63
MW-13 760559.79 1651571.95 671.31 15.00 656.31
MW-14 762282.39 1652584.06 666.04 13.25 652.79
MW-15 760193.97 1652774.91 697.33 17.63 679.70
MW-16 761771.23 1653160.68 757.54 17.20 740.34
MW-17 761121.95 1652995.87 737.99 12.61 725.38

* MW-4 is the same well as MW-1 associated with Davidson County Phase 1 Lined Landfill.

Table 1
Ground Water Elevations

Davidson County Holly Grove Landfill
10/03/12

10-12 dav gw sampling tables.xlsx



By: MG

Date: 11/21/2012

Well pH Sp. Conductivity Temperature
(std units) (uMhos) (degrees C)

MW-1a 6.65 1344 17.26 -
MW-2 6.39 904 21.38 -

MW-3A 7.41 669 18.12 -
MW-4* 6.46 589 18.53 -
MW-5 6.32 296 17.32 -
MW-6 - - - -
MW-8 7.05 894 15.83 -
MW-9 6.41 1253 17.06 -
MW-10 6.83 1253 18.84 -
MW-11 6.55 1461 15.6 -
MW-12 6.93 2142 16.27 -
MW-13 6.49 2866 18.6 -
MW-14 7.3 407 17.27 -
MW-15 6.16 216 16.35 -
MW-16 7.34 690 16.35 -
MW-17 6.42 578 16.37 -
SW-1 7.43 188 21.7 -
SW-2 7.67 132 21.36 -
SW-3 - - - -

Note: * MW-4 is the same well as MW-1 associated with Davidson County Phase 1 Lined Landfill.
Data Collected S+G Engineers Inc. personel Don Misenheimer.
SW-3 was not sampled because it was dry.
Turbidity data was not measured this event due to a broken meter. 

Davidson County Holly Grove Landfill
10/03/12

Field Parameters
Table 2

Turbidity 
(NTU)

10-12 dav gw sampling tables.xlsx



By: EB

Date: 11/14/2012

Constituent MDL SWSL 2L or GWP 2B MW-1A MW-2 MW-3A MW-4* MW-5 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MW-17 SW-1 SW-2

Antimony 0.02 6 1 § 640 <0.02 0.05 J <0.02 2.1 J <0.02 1 J 0.11 J 0.26 J 0.27 J 0.25 J 0.81 J 0.03 J 0.18 J 0.09 J 0.13 J 0.18 J 0.09 J
Arsenic 0.13 10 10 10 2.5 J 0.31 J <0.13 0.52 J <0.13 0.42 J 1.9 J 3.8 J 0.95 J 2.9 J 7 J 0.41 J 0.41 J 0.46 J 1.4 J 0.27 J 0.33 J

Barium 0.07 100 700 2000000 225 156 26.8 J 33.8 J 49.7 J 31.4 J 216 293 80.2 J 77.5 J 199 47.4 J 71.4 J 42.6 J 239 20 J 19.8 J

Beryllium 0.07 1 4 § 6.5 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 0.13 J <0.07 <0.07 0.09 J <0.07 0.09 J <0.07 <0.07 <0.07 <0.07
Cadmium 0.03 1 2 2 0.07 J 0.05 J 0.14 J 0.05 J 0.07 J 0.07 J 0.48 J 0.14 J 0.24 J 0.05 J 0.09 J 0.15 J 0.11 J 0.31 J <0.03 0.07 J

Cobalt 0.02 10 1 § 270 107 8.1 J 0.31 J 0.09 J 2.9 J 0.4 J 11 12 2.2 J 0.52 J 12 2 J 17 0.6 J 5.2 J 0.35 J 0.38 J

Copper 0.06 10 1000 7 0.99 J 1.2 J 0.64 J 0.83 J 4.8 J 0.38 J 3.8 J 13 2.6 J 0.71 J 2.9 J 9.2 J 7.2 J 0.75 J 3.2 J 2.1 J 3.7 J

Total Chromium 0.18 10 10 50 <0.18 <0.18 <0.18 <0.18 2.2 J 0.33 J 2.8 J 3 J 0.19 J 0.23 J 1 J 3 J 9.6 J 0.81 J <0.18 0.3 J 0.29 J

Lead 0.08 10 15 25 0.09 J 0.13 J 0.23 J <0.08 0.46 J <0.08 0.43 J 2.8 J 0.11 J 0.44 J 0.36 J 0.32 J 0.45 J 11 0.26 J 0.36 J 0.58 J

Nickel 0.06 50 100 88 4.7 J 3.2 J 2 J 1.1 J 4.4 J 2.5 J 8 J 22.3 J 11.3 J 8.6 J 10.6 J 2.4 J 9 J 2.7 J 2.1 J 2.4 J 3.4 J

Selenium 0.17 10 20 5 0.47 J 1.7 J 1 J 0.7 J 0.18 J 1.2 J 1.1 J 11 4.1 J 11 17 1.1 J 0.57 J 1.6 J 0.88 J 0.24 J <0.17

Thallium 0.07 5.5 0.28 § 0.47 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 0.08 J <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 0.08 J

Vanadium 0.1 25 0.3 § NE 2.7 J 1.3 J 3.8 J 2.6 J 11 J 2.4 J 5.6 J 19.4 J 2 J 2 J 12.4 J 13.4 J 15.6 J 5 J 26 3.1 J 2.8 J
Zinc 0.48 10 1000 50 1.8 J 2.8 J 1.1 J 1.3 J 8.3 J 0.91 J 9.3 J 11 3.4 J <0.48 4 J 3.8 J 14 3.4 J 36 8 J 31

SWSL - Solid Waste Section Quantitation Limits

2L - Groundwater Standards (15A NCAC 2L 0200)

GWP - Groundwater Protection Standards (noted by §)
2B - NCAC 2B Standard for Class C waters

MDL - Method Detection Limit

Shading - Detection above 2L Standard

Bold Letters - Constituents detected above SWSL

J - Detected between MDL and SWSL limit

< MDL - Constituent not detected above the MDL value

*MW-4 is also known as MW-1S for the Phase 1 lined landfill.

Table units are presented in ug/l.

Lab data analysis by Environment 1, Inc. report dated 04/17/2012, ID#6037A.

Table 3
Detected Inorganic Parameters

Davidson County Holly Grove Landfill
10/03/12

10-12 dav gw sampling tables.xlsx
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By: EB

Date: 11/14/2012

Parameter SWSL 2L MDL MW-1A MW-2 MW-3A MW-5 MW-6 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-17

1,1-dichloroethane 5 6 0.20 29.2 0.7 J 4.8 J 0.70 J 8.2 17 0.4 J <0.2 2.6 J 11.9 0.7 J 0.8 J 3.2 J 11.5
1,1-dichloroethene 5 7 0.17 0.3 J <0.17 <0.17 <0.17 <0.17 0.3 J <0.17 <0.17 <0.17 0.9 J <0.17 <0.17 <0.17 <0.17
1,2-dichlorobenzene 5 20 0.32 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 0.5 J <0.32 0.6 J 0.5 J 1.2 J <0.32 <0.32 <0.32
1,2-dichloroethane 1 0.4 0.27 2.2 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 <0.27 0.6 J <0.27 <0.27 <0.27 <0.27
1,2-dichloropropane 1 0.6 0.21 4.1 <0.21 <0.21 <0.21 0.6 J <0.21 0.4 J <0.21 0.4 J 0.6 J <0.21 <0.21 <0.21 0.9 J
1,4-dichlorobenzene 1 6 0.39 4.70 0.8 J 0.5 J <0.39 <0.39 <0.39 6.20 0.4 J 2 5.80 9.5 <0.39 <0.39 <0.39
acetone 100 6000 9.06 <9.06 <9.06 <9.06 <9.06 <9.06 <9.06 <9.06 <9.06 <9.06 9.8 J 30.9 J <9.06 9.3 J <9.06
benzene 1 1 0.24 4.60 <0.24 0.3 J <0.24 <0.24 0.8 J 2 <0.24 0.3 J 0.9 J 2.7 <0.24 <0.24 <0.24
chlorobenzene 3 50 0.30 0.5 J 1.5 J <0.30 <0.30 <0.30 <0.30 6.20 <0.30 4.10 3.40 15.1 <0.30 <0.30 <0.30
chloroethane 10 3000 0.48 3.4 J 2.1 J 1.2 J <0.48 <0.48 1.3 J 1.1 J <0.48 <0.48 10.2 J 21.2 <0.48 1.5 J 0.8 J
cis-1,2-dichloroethene 5 70 0.25 46.8 <0.25 0.5 J <0.25 1.1 J 0.4 J <0.25 <0.25 0.3 J 0.3 J <0.25 <0.25 <0.25 2.3 J
trichlorofluoromethane 1 2000 0.24 <0.24 <0.24 <0.24 0.40 J <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 1.7 <0.24 <0.24
trans-1,2-dichloroethene 5 100 0.23 0.6 J <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23
tetrachloroethene 1 0.7 0.17 0.6 J <0.17 0.2 J <0.17 0.5 J 0.4 J <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 0.4 J
trichloroethene 1 3 0.23 2.00 <0.23 0.3 J <0.23 0.3 J 2.1 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 0.6 J
toluene 1 600 0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 <0.23 0.3 J <0.23 <0.23 <0.23
vinyl chloride 1 0.03 0.63 2.40 <0.63 <0.63 <0.63 <0.63 <0.63 <0.63 <0.63 1.1 1.90 <0.63 <0.63 <0.63 <0.63

SWSL - Solid Waste Section Quantitation Limits
2L - Groundwater Standards (15A NCAC 2L 0200)

MDL - Method Detection Limit
Shading - Detection above 2L standard

Bold Letters - Constituents detected above SWSL
J - Detected between MDL and SWSL limit

<MDL - Constituent not detected above MDL

Table units are presented in ug/l.
Lab data analysis by Environment 1, Inc. report dated 10/31/2012, ID#6037.

10/03/12
Davidson County Holly Grove Landfill

Detected Organic Parameters
Table 4

10-12 dav gw sampling tables.xlsx



By: MG

Date: 12/17/2012

Well Number Aquifer
Conductivity 

(ft/day)
Conductivity 

(ft/min)
Assumed 

Porosity (n)
Gradient (I)

Velocity 
(ft/day)

MW-1a Bedrock 0.415 2.88E-04 0.15 0.075 0.208
MW-2 Unconsolidated 1.440 1.00E-03 0.20 0.035 0.255

MW-3a Bedrock 0.105 7.27E-05 0.15 0.039 0.027
MW-5 Bedrock 1.814 1.26E-03 0.20 0.083 0.753
MW-9 Unconsolidated 3.787 2.63E-03 0.20 0.054 1.019

MW-10 Unconsolidated 1.541 1.07E-03 0.20 0.047 0.365
MW-11 Bedrock 1.440 1.00E-03 0.15 0.057 0.550
MW-13 Unconsolidated 5.890 4.09E-03 0.20 0.045 1.316
MW-15 Unconsolidated 5.688 3.95E-03 0.20 0.059 1.672

Notes: Velocity calculated from V=KI/n:
V = Velocity
K = Hydraulc Conductivity
I = Gradient
n = Porosity

Hydraulic conductivity data from slug testing
Porosity estimated from soil types

Table 5
Ground Water Velocity Calculations

Holly Grove Landfill - Davidson County
10/03/12

10-12 dav gw sampling tables.xlsx
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