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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 C&D Landfill.  
This sampling event satisfies the requirements of the monitoring programs for this site 15A 
NCAC 13B.0600.  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 three stratigraphic units: metavolcanic rocks (mv), and felsic 
metavolcanic rocks (mvf). 
 
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 felsic metavolcanic rocks (mvf) are fine to medium 
grained rhyolitic and rhyodacitic metatuffs.  Locally these are coarse-grained.  This unit contains 
minor intermediate and mafic metavolcanic rocks and is probably correlative, at least in part, 
with felsic metavolcanic rocks of the Battleground Formation.  Metamorphosed granitic plutons 
are also mapped in the area of the site.  These plutons are megacrystic and well foliated.  
The rocks of this region are intruded by a swarm of metagabbro and metabasalt dikes and 
conformable sheets.  This metagabbro typically crops out as round residual boulders that show 
no foliation except in the Gold Hill/Silver Hill shear zone. 
 
The Geologic Map of Charlotte (Goldsmith and Horton, 1988) suggests that a fault splay of the 
Gold Hill/Silver Hill shear zone may lie to the east of the area of investigation and the C & D 
cell footprint.  The northwest trending fault splay, if present, may cross through the Scarlett 
Branch valley between the Scarlett Landfill cell and the Subtitle D MSW landfill site.  This map 
is included as Figure 4. 
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Piezometers were installed in and around the C&D footprint during July, 1998 and February, 
2000 as a part of site permitting.  Eight piezometers were installed by a combination of hollow 
stem auger, air rotary, air hammer and rock coring techniques.  In general, auger refusal was 
encountered between the surface and 25 feet below grade.  Half of the borings (B-2 through B-5) 
encountered auger refusal at the surface, the remaining borings (B-1, and B-6 through B-8) 
encountered auger refusal between 6 feet and 25 feet.  A map of these borings and current 
monitoring wells is included as Figure 3. 
 
Soils encountered include sandy silt and partially weathered rock.  In this instance, partially 
weathered rock is defined as soils with a standard penetration test blow count of 100+ blows per 
foot. 
 

3.0 Davidson County C&D Landfill Monitoring Event 
 
3.1   Sampling Procedures 
 
Ground water sampling was performed at the four (4) ground water monitoring well locations 
associated with the C&D landfill.  It should be noted that due to construction of Phase-2, 
CDMW-4 was abandoned and replaced with CDMW-4A.  The surface water sampling location 
(SW-3) associated with this site was found to be dry during this event; therefore no sample could 
be collected.  Sampling procedures followed the protocols set forth in the site’s Sampling and 
Analysis Plan1 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.  The wells were purged and allowed to stabilize prior to sample 
collection.  Ground water purging and sample collection was performed using a factory sealed 
Teflon™ bailer.   
 
Field measurements of temperature, pH, turbidity, and conductivity were taken at each well.   
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 via overnight delivery to the laboratory.  Field blanks were also collected for 
quality control purposes. 
 
During the sampling process, each well was inspected for signs of damage or unusual conditions. 
All wells were found to be in good condition and free of obstructions.     
 
3.2    Field and Laboratory Results 
 
Ground water samples were collected from the four monitoring wells (CDMW-2, CDMW-3, 
CDMW-4A and CDMW-5) located down gradient of the C&D Landfill.  Field parameters were 
consistent with previous sampling events.  Turbidity readings indicate suspended sediments in 
                                                           
1 Davidson County C&D Landfill Water Quality Monitoring Plan. G.N. Richardson and Associates, June 1998. 
2 New Guidelines for electronic submittal of environmental monitoring data memo, NCDENR DWM, Solid Waste 
Section, October 27, 2006. 
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the samples collected.  Analysis of these samples indicated detectable levels above the Solid 
Waste Section Limit (SWSL)2 of barium, iron and manganese. The results are summarized in 
Table 3.  Total three (3) inorganic constituents (barium, iron and manganese) were detected 
above the SWSL limit. Of these constituents, iron (CDMW-2, CDMW-3, CDMW-4A & 
CDMW-5) and manganese (CDMW-3, CDMW-4A & CDMW-5) were detected at 
concentrations above the 15A NCAC 2L.0200 (2L) standard.   
 
Detected constituents below the Solid Waste Section Limit (SWSL) are denoted as “J” values 
and are also included in Table 3.  The laboratory report is included in Appendix C. 
 

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 at the C&D landfill is migrating both to the northwest and southeast with a ground 
water divide located at the site. The ground water divide was made evident during site permitting 
when more piezometers were located in the area.  The site topography also indicates a likely 
ground water divide across this site.  The ground water to the north of the divide is likely 
influenced by the presence of the sedimentation basin adjacent to Phase 1.  The potentiometric 
surface for the C&D landfill is shown on Figure 1.  
 

5.0 Conclusions 
 
The results presented above from the C&D landfill indicate detectable levels of three inorganic 
constituents.  These are likely due to suspended sediments in the samples and are not indicative 
of ground water impact from the landfill.   The next ground water monitoring event is scheduled 
for October 2009. 
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Tables



TOC Water GW
Well Northing Easting Elevation Level Elev

(feet) (feet) (feet)
CDMW-2 763805.91 1651700.59 704.80 36.84 667.96
CDMW-3 763715.69 1651429.31 685.00 12.41 672.59

CDMW-4A 763055.46 1651793.86 718.36 43.39 674.97
CDMW-5 763497.87 1651153.73 699.80 24.21 675.59

Survey data from Michael Green and Associates.

4/8/2009
Davidson County C&D Landfill

Ground Water Elevations
Table 1

Richardson Smith Gardner and Associates, Inc.



Well pH Conductivity Temperature Turbidity
(Std Units) (uhmos/cm) (Celsius) (NTU)

CDMW-2 6.7 190 14.5 13

CDMW-3 6.5 550 14.0 95

CDMW-4A 7.3 580 15.0 17.9
CDMW-5 7.1 260 14.0 46

Note: Data Collected by Don Misenheimer and Richard Sheehan of RSG Engineers Inc.

4/8/2009

Table 2
Field Parameters

Davidson County C&D Landfill

Richardson Smith Gardner and Associates, Inc.



Constituent SWSL 2L CDMW-2 CDMW-3 CDMW-4A CDMW-5
Inorganic
Antimony 6 1.4 ND ND 0.1 J 0.1 J
Arsenic 10 50 ND 0.2 J 0.5 J 0.2 J
Barium 100 2000 57.7 J 123 16.3 J 62.2 J

Cadmium 1 1.75 0.2 J ND 0.2 J 0.6 J
Cobalt 10 70 0.4 J 0.9 J 1.1 J 2.5 J
Copper 10 1000 1.6 J 8.4 J 3.3 J 3.5 J

Total Chromium 10 50 ND 0.6 J 4 J 1.8 J
Iron 300 300 1215 2706 2157 2004

Manganese 50 50 16 J 51 312 210
Lead 10 15 0.2 J 0.5 J 1.4 J 0.3 J

Mercury 0.2 1.05 ND 0.04 J 0.03 J ND
Nickel 50 100 1.1 J 4.6 J 4.3 J 5 J

Selenium 10 50 ND 1.4 J 1.5 J 0.4 J
Silver 10 17.5 ND 0.1 J ND ND

Vanadium 25 3.5 3.2 J 8.5 J 9.4 J 8.2 J
Zinc 10 1050 1.4 J 4.2 J 6.2 J 5.4 J

Organic
Trichlorofluoromethane 1 2100 ND 0.5 J ND ND

Acetone 100 700 2.1 J 5.1 J 27.4 J 2.5 J
Carbon Disulfide 100 700 ND ND ND 0.3 J

1,1 - Dichloroethane 5 70 ND 0.20 J ND ND

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

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

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

Note - Trip Blank detected 2.20J of Acetone and 4.40 of Toluene
- All SWSL, 2L Standards and Results are in ug/l.
- Lab analysis formed by Environment 1, Inc.

4/8/2009
Davidson County C&D Landfill
Detected Inorganic Parameters

Table 3

Richardson Smith Gardner and Associates, Inc.
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Laboratory Analytical Report
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