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1.0 Introduction 

 
On April 8th 2009, Richardson Smith Gardner & Associates, Inc. (RSG), personnel performed 
the required semi-annual ground water monitoring event at the Davidson County Holly Grove 
Landfill required by 15A NCAC 13B.0600  This sampling event satisfies the requirements of the 
monitoring programs for this site. The following report summarizes the monitoring event, 
sampling procedures, field and laboratory results, and ground water characterization as required 
by NC Solid Waste Regulations. Also included are summary tables of ground water 
measurements, field parameters, detected constituents, and the laboratory analytical report.  
 

2.0 Site Geology 
 
The Davidson County Landfill facility is located in the Piedmont Physiographic Province of 
North Carolina.  More specifically, the Geologic Map of North Carolina (1985) indicates that the 
site lies within, but at the western margin of, the Carolina Slate Belt.  This belt includes 
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 most detailed mapping of the area was published by the US Geological Survey in the 
Geologic Map of Charlotte by Goldsmith, Milton and Horton (1988).  This mapping indicates 
that the site vicinity is underlain by two stratigraphic units: metavolcanic rocks (mv), and 
metamorphosed granodiorite (mgd). 
 
The metavolcanic rocks include mafic, intermediate and felsic volcanic rocks, rocks from the 
Flat Swamp Member of the Cid Formation, and metavolcanic rocks of the Battleground 
Formation.  The Battleground Formation is characterized as a quartz-sericite schist and phyllite.  
It contains subordinate beds of quartz-pebble conglomerate, quartzite, kyanite or sillmanite 
quartzite and manganiferous schist.  The metamorphosed granodiorite (mgd) occurs in the 
central portion of the proposed Phase 2 area.  This unit is locally porphyritic.  
 

3.0 Davidson County Holly Grove Landfill Monitoring Event 
 
The following summarizes the monitoring event, sampling procedures, field and laboratory 
results, and ground water characterization as required by NC Solid Waste Regulations.  Also 
included are summary tables of field measurements and detected constituents, as well as the 
laboratory analysis reports. 
 
The Holly Grove Landfills consists of three separate phases (Figure 1).  Areas 1 and 2 were 
unlined municipal solid waste facilities owned and operated by Davidson County Integrated 
Solid Waste.  The Scarlett Landfill, to the west of Areas 1 and 2, is a private landfill formerly 
owned by Ms. Virginia White, and previously owned and operated by Mr. Scarlett.  The property 
was recently sold to another individual and is being used to house storage containers.  These 
three landfills comprise the Holly Grove Landfill (under permit 29-02) and are monitored as one 
unit due to the close proximity of the waste margins. 
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3.1        Sampling Procedures 
 
Ground water sampling was performed at sixteen (16) well locations.  Monitoring well MW-7 
was previously abandoned after significant damage and could not be sampled.  Well replacement 
efforts yielded no water, so this location has been removed from the well network.  In addition, 
semi-annual surface water monitoring was performed at three locations around the landfills.  The 
background well for the site, MW-4, is also MW-1s for the lined Davidson County Landfill 
(Permit 29-06).  The lined landfill was sampled in conjunction with this site.  This data is 
included in the summary tables of this report. 
  
Sampling procedures followed the protocols set forth in the site’s Water Quality Monitoring Plan 
and the North Carolina Water Quality Monitoring Guidance Document for Solid Waste 
Facilities.  Each well was gauged to determine ground water depth and then purged of three well 
volumes or until dry.  Ground water purging and sample collection was performed using a 
factory sealed teflon bailer. 
 
Field measurements of pH, specific conductivity, turbidity, and temperature, were taken at each 
well and surface water sampling location.  Field data sheets are included in Appendix A while 
monitoring well boring logs are included in Appendix B.  Samples were collected in laboratory 
containers provided by Environment 1, Inc. (NC Laboratory Certification # 10).  Upon 
collection, the samples were sealed, placed on ice, and transported to the above referenced 
laboratory.  All samples were preserved and remained on fresh ice prior to shipment, and were 
received by the laboratory and analyzed within specified holding times. 
 
During the sampling process, all wells were found to be in good condition and free of 
obstructions.   
  
3.2       Field and Laboratory Results 
 
All samples were transported to the laboratory facility under proper chain of custody analyzed at 
the specified Solid Waste Section Limits (SWSLs) for Appendix I constituents1. The laboratory 
analysis was received by our office and reviewed for accuracy.  The laboratory report is attached 
as Appendix C.  Ground water and field measurements included as Tables 1 and 2, 
respectively, remained similar to previous results. 
 
Inorganic laboratory analysis detected eight (8) inorganic constituents (barium, cobalt, copper, 
total chromium, iron, manganese, selenium and zinc) in eleven (11) wells.  One constituent, iron 
was detected above the 15A NCAC 2L.0200 (2L) or Ground Water Protection (GWP) standards. 
 
Surface water sampling was conducted at three points, with the results included in Table 3 and 
locations shown in Figure 1. One constituent, zinc was detected in SW-3 above the SWSL limit. 
 
                                                           
1 New guidelines for electronic submittal of environmental monitoring data memo, NCDENR DWM, Solid Waste 
Section, October 27, 2006. 
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Organic analyses resulted in ten (10) parameters detected in nine (9) wells. Detected organic 
constituents are shown in Table 4.  Five (5) organic constituents were detected above the 2L 
standard:  

• 1,2-dichloroethane (MW-1a); 
• 1,2-dichloropropane (MW-1a); 
• 1,4-dichlorobenzene (MW-1a, MW-2, MW-9, MW-11, MW-12, and MW-13); 
•  benzene (MW-1a, MW-2, MW-8, MW-9, and MW-13); and 
•  vinyl chloride (MW-1a, MW-2, MW-11 and MW-12). 

 
A review of historical data indicates general stability of detected constituents across the site.  It 
should be noted that many of the recent detections shown are “J” values below the SWSL. 
 

4.0 Site Ground Water Characterization 
 
A potentiometric surface map was prepared for the entire site from ground water elevation data 
collected during this sampling event.  Ground water velocity was calculated for each monitoring 
well on-site using the equation V = (KI)/n where: 
   

K = hydraulic conductivity 
I = ground water gradient 
n = porosity 

 
Ground water velocities at the Holly Grove Landfill ranged from 0.021 feet/day (MW-3a) to 
1.74 feet/day (MW-9).  These calculations are included in Table 5.  The data indicates that 
ground water is flowing generally to the south and southwest across most of the site.  This is 
consistent with ground water flow patterns previously seen at this site. The potentiometric 
surface map (Figure 1) is also attached for your review. 
 

5.0 Conclusions 
 
During the spring 2009 monitoring event all proper sampling protocols were followed.  Analysis 
of samples indicated the detection of organic constituents in certain wells above the 2L or GWP 
standards.  Monitoring wells located further from the landfill (MW-15, MW-16 and MW-17 do 
not indicate exceedances of the 2L or GWP standards.  In general, detected ground water 
concentrations at the site have remained stable. 
 
The next ground water monitoring event is tentatively scheduled for October 2009.  The results 
of this event will be reported to NCDENR upon completion of analysis of laboratory data.  
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Tables



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

MW-1a 761805.92 1652937.78 781.39 23.86 757.53
MW-2 760300.50 1651891.20 665.81 4.88 660.93
MW-3a 759934.68 1652014.48 662.49 3.81 658.68
MW-4* 763311.06 1650889.31 736.20 57.25 678.95
MW-5 759598.21 1652909.22 664.29 6.10 658.19
MW-6 761831.31 1652957.39 781.25 61.51 719.74
MW-8 762282.39 1652584.06 737.60 13.89 723.71
MW-9 762456.06 1651933.56 719.03 9.75 709.28
MW-10 762057.74 1651474.85 678.24 4.16 674.08
MW-11 761158.90 1651252.18 680.07 23.42 656.65
MW-12 760532.63 1651580.20 671.48 15.65 655.83
MW-13 760559.79 1651571.95 671.31 13.45 657.86
MW-14 762282.39 1652584.06 666.04 8.27 657.77
MW-15 760193.97 1652774.91 697.33 4.97 692.36
MW-16 761771.23 1653160.68 757.54 6.94 750.60
MW-17 761121.95 1652995.87 737.99 6.83 731.16

* MW-4 associated with Holly Grove Landfill is the same as MW-1 associated with Lined Landfill.

Table 1
Ground Water Elevations

Davidson County Holly Grove Landfill
04/08/09

Richardson Smith Gardner and Associates, Inc.



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

MW-1a 7.2 28.9 1680 15
MW-2 6.6 9.96 960 14

MW-3A 7.6 7.3 510 10
MW-4* 7.0 28 520.0 15
MW-5 7.8 6.59 180 11
MW-6 8 305 790 14.5
MW-8 7.5 33.9 960 14
MW-9 6.8 NM 1270 12
MW-10 7.5 59.7 164 11
MW-11 7.3 33.9 1530 13
MW-12 7.3 10.7 2090 14
MW-13 6.9 32.7 2870 13
MW-14 7.6 6.13 380 11
MW-15 8 117 150 11
MW-16 7.4 20.1 830 13
MW-17 7.2 22.6 580 11
SW-1 8.8 9.17 170 11.5
SW-2 8.9 7.49 180 12
SW-3 8.3 1.72 290 10

NM- Not Measured

Note: SW-3 associated with the C&D landfill reported in Holly Grove Landfill laboratory analysis.
Data Collected by Don Misenheimer and Richard Sheehan of RSG Engineers Inc.
* MW-4 associated with Holly Grove Landfill is the same as MW-1 associated with the Phase 1 Lined Landfill.

Davidson County Holly Grove Landfill
04/08/09

Field Parameters
Table 2

Richardson Smith Gardner and Associates, Inc.



Constituent SWSL 2L or GWP MW-1a MW-2 MW-3a MW-4 MW-5 MW-6 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MW-17 SW-1 SW-2 SW-3
Antimony 6 1.4 0.2 J 0.1 J ND ND ND 0.2 J ND 0.9 J 0.3 J 0.1 J 0.4 J 0.3 J ND 0.1 J 0.1 J ND 0.2 J 0.2 J 0.7 J
Arsenic 10 50 0.8 J 0.7 J 0.2 J 0.5 J ND 0.9 J 0.8 J 1.7 J 2.4 J 1.3 J 3.3 J 6.9 J ND 0.2 J 0.5 J 0.5 J 0.4 J 0.3 J 0.3 J
Barium 100 2000 302 170 24.5 J 38.8 J 26.4 J 136 49.8 J 197 189 94.5 J 72.8 J 331 39.2 J 56.3 J 40.8 J 112 15.3 J 16.2 J 66.6 J

Beryllium 1 4 ND ND ND ND ND 0.1 J ND 0.1 J 0.1 J ND ND ND ND 0.1 J ND ND ND ND ND
Cadmium 1 1.75 0.1 J 0.2 J 0.1 J 0.1 J ND 0.3 J 0.1 J 0.1 J 0.3 J 0.3 J 0.6 J 0.1 J 0.1 J 0.1 J 0.1 J 0.1 J ND ND ND

Cobalt 10 70 8.9 J 10 0.6 J 1.2 J 0.3 J 2.6 J 1.2 J 12 7.9 J 2.1 J 0.8 J 16 0.5 J 10 1.2 J 1.7 J 0.6 J 0.5 J 1 J
Copper 10 1000 2.5 J 2.4 J 3 J 5.3 J 1.6 J 6.7 J 2.7 J 7.6 J 11 4.4 J 2.3 J 4.2 J 3.2 J 8.5 J 5.7 J 1.8 J 2.8 J 2.4 J 1.8 J

Total Chromium 10 50 0.4 J ND 0.2 J 0.5 J 0.4 J 11 4.6 J 4.8 J 1.7 J 0.2 J 0.3 J 0.7 J 0.3 J 11 2 J ND 0.6 J 0.3 J 0.1 J
Lead 10 15 0.2 J 0.1 J 0.3 J 0.9 J 0.1 J 3 J 0.6 J 0.7 J 1 J 0.2 J 0.9 J 0.5 J 0.1 J 0.8 J 4.2 J 0.3 J 0.6 J 0.4 J 0.2 J
Nickel 50 100 6.4 J 3.6 J 1.6 J 2.5 J 1.3 J 4.6 J 4.5 J 7.3 J 19 J 10 J 9 J 24 J 1.4 J 8.7 J 3.9 J 1.8 J 3.3 J 3.8 J 1.8 J
iron 300 300 ND ND ND 1202 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

manganese 50 50 ND ND ND 44 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Selenium 10 50 0.5 J 0.8 J 0.4 J 1.8 J ND 0.6 J 1.2 J 0.8 J 6.6 J 4.6 J 10 19 0.6 J ND 2.3 J 0.6 J 0.3 J 0.3 J 0.6 J

Silver 10 17.5 0.1 J ND 0.1 J 0.1 J 0.1 J ND ND 0.1 J ND ND 0.1 J ND ND ND ND ND 0.1 J UD 0.1 J
Thallium 5 0.28 ND ND ND 0.1 J ND 0.1 J ND ND ND ND 0.1 J ND ND ND ND ND 0.2 J 0.1 J 0.1 J

Vanadium 25 3.5 11.2 J 2 J 3.3 J 4.8 J 2.1 J 16.6 J 4.3 J 7.6 J 9.9 J 1.3 J 3.7 J 4.7 J 4.5 J 14.6 J 5.7 J 3.8 J 2.5 J 1.8 J 1.2 J
Zinc 10 1050 4.7 J 5.1 J 1.8 J 2.5 J 3.2 J 28 11 18 6 J 7 J 4.7 J 6.7 J 3.2 J 16 7.1 J 7 J 7.2 J 6.2 J 38

SWSL - Solid Waste Section Quantitative Limits

ND - Not detected at or above SWSL

Shading - Detection above 2L standard or GWP standard

Bold Letters - Constituents detected above SWSL

J - Constituents detected below SWSL 

ND - Not detected at or above SWSL

GWP - Ground Water Protection Standard

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

Note: - All SWSLs, 2L Standards and Results are in ug/l.
- Lab data analysis by Environment 1, Inc.

Table 3

04/08/09

Detected Inorganic Parameters
Davidson County Holly Grove Landfill

Richardson Smith Gardner and Associates, Inc. 



Parameter SWSL 2L or GWP MW-1a MW-2 MW-3a MW-4 MW-5 MW-6 MW-8 MW-9 MW-10 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16 MW-17 SW-1 SW-2 SW-3
1,1-dichloroethane 5 70 23.5 1 J 2.9 J ND 0.2 J 7 14.7 0.3 J ND 2.8 J 19.1 10.3 1.9 J 0.4 J 0.3 J 13.8 ND ND ND
1,1-dichloroethene 5 7 0.2 J ND ND ND ND ND 0.5 J ND ND ND ND ND ND ND ND ND ND ND ND
1,2-dichlorobenzene 5 24 ND ND ND ND ND ND ND 0.2 J ND 0.5 J 0.4 J 1.4 J ND ND ND ND ND ND ND
1,2-dichloroethane 1 0.38 1.4 ND ND ND ND ND ND ND ND ND 0.6 J 0.4 J ND ND ND ND ND ND ND
1,2-dichloropropane 1 0.51 2.3 ND ND ND ND 0.4 J ND ND ND 0.3 J 0.7 J ND ND ND ND 0.8 J ND ND ND
1,4-dichlorobenzene 1 1.4 3.1 2 0.3 J ND ND ND ND 3 0.4 J 1.5 4.9 8.4 ND ND ND ND ND ND ND
acetone 100 700 20.6 J 1.8 J 1.3 J ND ND 51.2 J 3.7 J 2.5 J 5.2 J 4.8 J 3.3 J 6.8 J 2.2 J 17.9 J 15.3 J 9.6 J ND ND ND
benzene 1 1 4.9 1 ND ND ND ND 2 1.6 ND 0.3 J 0.7 J 2.5 ND ND ND 0.2 J ND ND ND
Carbon Disulfide 100 700 ND ND ND ND 0.3 J ND 0.6 J ND ND ND ND ND ND ND ND ND ND ND ND
chlorobenzene 3 50 0.4 J 2.8 J ND ND ND ND ND 3 0.9 J 2.9 J 1.6 J 8.6 ND ND ND ND ND ND ND
chloroethane 10 2800 3.2 J 6.1 J 0.6 J ND 0.3 J ND 2.1 J 1 J 0.3 J ND 3.8 J 46.0 ND ND ND 0.5 J ND ND ND
chloromethane 1 2.6 ND ND ND ND ND ND 0.5 J ND ND 0.5 J ND ND 0.2 J ND ND 0.2 J ND ND ND
cis-1,2-dichloroethene 5 70 34.5 0.2 J 0.2 J ND ND 0.5 J 0.4 J 2.1 J ND 0.5 J 0.4 J ND ND ND ND 1.9 J ND ND ND
ethylbenzene 1 550 ND ND ND ND ND ND ND ND ND ND ND 0.3 J ND ND ND ND ND ND ND
methylene chloride 1 4.6 0.2 J 0.2 J 0.3 J ND ND 0.3 J 0.3 J ND ND 0.2 J 0.5 J 0.2 J 0.3 J ND ND ND ND ND ND
trichlorofluoromethane 1 2100 ND ND ND ND ND ND 0.2 J ND ND ND 0.9 J ND 4.2 ND ND ND ND ND ND
trans-1,2-dichloroethene 5 100 0.4 J ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
tetrachloroethene 1 0.7 0.5 J ND ND ND ND 0.4 J 0.2 J ND ND ND ND ND ND ND ND 0.8 J ND ND ND
toluene 1 1000 0.2 J 0.2 J ND 0.2 J ND 0.2 J 0.3 J 0.4 J 0.2 J 0.2 J 0.2 J 0.9 J 0.2 J ND ND ND 0.2 J ND ND
trichloroethene 1 2.8 1.3 ND 0.2 J ND ND 0.4 J 2.5 ND ND ND 0.3 J 0.2 J 0.2 J ND ND 1.0 ND ND ND
vinyl chloride 1 0.015 2.2 3.5 ND ND ND ND 0.9 J 0.6 J ND 1.1 3.2 0.8 J ND ND ND 0.5 J ND ND ND
xylenes 5 530 ND ND ND ND ND ND ND ND ND ND ND 1 J ND ND ND ND ND ND ND

SWSL - Solid Waste Section Quantitative Limits
GWP - Ground Water Protection Standard

ND - Not detected at or above SWSL
Shading - Levels above 2L standard or no 2L standard

Bold Letters - Constituents detected above SWSL
J - Constituents detected below SWSL 

NS - Not Sampled
Note -  0.20 J Toluene was detected in Trip Blank.

- MW-4 is also known as MW-1 for the Phase 1 lined landfill.
All SWSLs, 2L Standards and Results are in ug/l.
Lab data analysis by Environment 1, Inc.

04/08/09
Davidson County Holly Grove Landfill

Detected Organic Parameters
Table 4

Richardson Smith Gardner and Associates, Inc.



Parameter Hydraulic Conductivity Porosity Hydraulic Gradient Velocity
Units feet/day % feet/foot feet/day

MW-1a 0.415 0.15 0.067 0.185
MW-2 1.440 0.20 0.047 0.338
MW-3a 0.105 0.15 0.030 0.021
MW-5 1.814 0.20 0.039 0.354
MW-9 3.787 0.20 0.092 1.742
MW-10 1.541 0.20 0.061 0.470
MW-11 1.440 0.15 0.045 0.427
MW-13 5.890 0.20 0.048 1.414
MW-15 5.688 0.20 0.019 0.540

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

Hydraulic conductivity data from slug testing

Table 5
Ground Water Velocity Calculations

Holly Grove Landfill - Davidson County
04/08/09

Richardson Smith Gardner and Associates, Inc.
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Monitoring Well Information











































Appendix C

Laboratory Analytical Report
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