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1.0 INTRODUCTION 

 

Richardson Smith Gardner & Associates, Inc. (RSG) was contracted by Davidson County to 

perform their semi-annual ground water monitoring event at the Davidson County Phase 2 MSW 

Landfill, permit number 29-06, as required by 15A NCAC 13B .1600.  Sampling was conducted 

March 29, 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, statistical analysis and the laboratory analytical report are also 

included. 

 

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 MONITORING EVENT 

 

3.1 Sampling Locations 

The groundwater network for Phase 2 at Davidson County, includes twelve monitoring wells (MW-

1, MW-2, MW-3S, MW-3D, MW-4S, MW-4D, MW-5, MW-6S, MW-6D, MW-7, MW-8 and 

MW-9), three surface water locations (SW-1, SW-2 and SW-3) and one leachate sampling point 

(Leachate).  Monitoring wells MW-6D and MW-7 and SW-3, were reported as “Missing” in the 

Environment 1 (E1) lab report, therefore, were not sampled this event.  These locations were dry or 

unable to produce enough water for a sample.  MW-1 serves as the background well for this site.  A 

trip blank was submitted for quality control purposes.  Sampling locations are shown on Figure 1. 

 

3.2 Sampling Procedures 
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 (North Carolina 

Department of Environment and Natural Resources, Division of Waste Management).  Each well was gauged 

to determine ground water depth and then purged three to five well volumes or until dry.  Field measurements 

for pH, specific conductivity, turbidity and temperature, were recorded for each well and surface water 

sampling location     

 

Environment 1, Inc. (NC Laboratory Certification # 10) provided laboratory prepared sample containers for 

the specified analytical procedures.  Sample collection was performed using a factory sealed teflon bailer.  

Ground water samples were properly preserved, placed on ice and transported to the laboratory facility within 
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the specified hold times for each analysis. Sample locations and wells were inspected and found to be in good 

condition and free of obstructions. 

 

Ground water elevations are provided in Table 1.  Field parameter data is summarized in Table 2.  Field data 

sheets are included in Appendix A.   

 

4.0 FIELD AND LABORATORY RESULTS 

 

Samples were transported to Environment 1, Inc., Greenville NC, a North Carolina certified laboratory (NC 

Wastewater ID #10) and analyzed for the Appendix I VOCs via EPA Test Method 8260B and metals via EPA 

Test Method 200.8.  Leachate samples were also analyzed for BOD, COD, Total Suspended Residue, 

Ammonia Nitrogen as N, Nitrate Nitrogen as N, Total Phosphorus as P and Sulfate using the SWS approved 

methods listed in the laboratory report.  The laboratory report is included in Appendix C. 

 

Six inorganic constituents (barium, cobalt, copper, total chromium, vanadium and zinc) were 

detected above the Solid Waste Section Practical Quantitation Limits (SWSLs).  No samples had 

detections above the 15A NCAC 2L 0200 Groundwater Standard (2L Standard) for this event.  

Several inorganic constituents were reported above their groundwater protection GWP standard; 

however; most detections were “J-qualified” as a non-quantifiable values by the laboratory.   

 

No organic constituents were detected above the SWSL or 2L standard.   

 

No surface water samples reported detections above the 2B standard.     

 

One leachate sample was collected from the on-site, leachate storage tank.  This sample was 

analyzed for Appendix I constituents.  Leachate sample results are included as Table 4.   

 

5.0 STATISTICAL ANALYSIS 

 

Richardson Smith Gardner & Associates (RSG) reviewed the laboratory data from this event to 

evaluate trends, examine major site changes and establish statistical significance while considering 

differences between up and down gradient wells.  Data entry and analysis was performed using the 

Chempoint and Chemstat statistical software package developed specifically for RCRA Subtitle D 

sites (Starpoint Software, Cincinnati, OH).  Chemstat follows EPA and DWM protocols for 

approved statistical analysis methods for groundwater data. 

 

Event data was added to the existing database and reviewed to evaluate the most appropriate 

analysis methods and check for outliers or erroneous results.  Statistical analysis was performed on 

inorganic constituent using Parametric Prediction Limits (Intra-Well).  

 

Statistical analysis was performed for barium, cobalt, copper, chromium, vanadium and zinc where 

a non J-qualified detection was reported.  No wells were found to have significant concentrations 

for these metals.  Results are summarized in Table 5. 
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6.0 GROUND WATER CHARACTERIZATION 

 

A potentiometric surface map was created 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 lined Phase 2 MSW landfill ranged from 0.018 feet/day (MW-4S) to 

0.176 feet/day (MW-6S) and averaged 0.077 feet/day for the unit.  Calculations are included in 

Table 6.  Groundwater flows underneath the lined Phase 2 MSW landfill generally north and 

northwest towards Rich Fork Creek.  Flow velocity and direction are consistent with those 

previously reported. The potentiometric surface map is attached as Figure 1. 

 

7.0 CONCLUSIONS 

 

Laboratory results indicate the water quality at the Davidson County Phase 2 Landfill is generally 

consistent with reported historical detections.  Inorganic constituent detections are likely due to 

natural occurrence and their presence in the soil and rock formations, not impact from the landfill.  

Turbidity may have also been a factor for several sampling locations.  In general, detected ground 

water concentrations at the site have remained stable.  The next ground water monitoring event will 

be performed in September 2012; results will be reported to NCDENR in accordance with 15A 

NCAC 13B.   
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By: MG

Date: 5/1/2012

Well Northing Easting TOC Depth to Water Level

Elevation Water Elev

(feet) (feet) (feet)

MW-1 767416.7610 1651389.0830 734.16 18.45 715.71

MW-2 766376.8072 1649303.3872 664.06 12.10 651.96

MW-3S 766204.9705 1648875.8572 660.73 8.00 652.73

MW-3D 766204.6283 1648881.1437 660.91 8.30 652.61

MW-4S 766223.2813 1648660.2736 673.82 21.40 652.42

MW-4D 766220.6778 1648667.3780 673.54 20.25 653.29

MW-5 765901.6002 1648200.9255 687.31 29.10 658.21

MW-6S 765234.1084 1648749.7961 703.25 36.17 667.08

MW-6D 765233.1390 1648743.0790 703.30 71.60 631.70

MW-7 765242.8464 1648910.6331 711.04 DRY <670.90

MW-8 765430.5188 1649111.6524 711.14 49.34 661.80

MW-9 766057.5112 1648496.3934 683.25 20.95 662.30

Notes: Velocity Calculated from V=K*I/n where:

V = velocity

K = Hydraulic Conductivity

I = Gradient

n = Porosity

Hydraulic Conductivity data from slug tests performed in 1994

Porosity values assumed from Groundwater & Wells (Driscoll)

Survey Data collected by Surveying Solutions, P.C.

Table 1

Ground Water Elevations

Davidson County Phase 2 Landfill

3/29/2012

3-12_Ph2 dav tables_mg.xlsx



By: MG

Date: 5/1/2012

pH Conductivity Temp.

(Std. Units) (umhos) (celsius)

MW-1 6.07 510 17.8 >1000

MW-2 7.07 200 17.4 140

MW-3S 7.21 240 17.3 24.1

MW-3D 7.22 270 16.4 11.3

MW-4S 6.84 170 16.3 680
MW-4D 6.89 280 18.4 4.06

MW-5 6.71 110 16.4 36.7

MW-6S 6.87 550 17.3 >1000

MW-8 7.09 340 16.9 31.3

MW-9 6.85 220 16.9 951

SW-1 7.42 190 15.8 9.12

SW-2 7.89 200 15.3 7.9

Notes: Data Collected by Don Misenheimer of RSG Engineers Inc.

SW-3 was dry therefore field parameters were not collected for the March event.

Davidson County Phase 2 Landfill

Field Parameters

Table 2

3/29/2012

Turbidity 

(NTU)
Well

3-12_Ph2 dav tables_mg.xlsx



By: MG

Date: 4/30/2012

Parameter MDL SWSL
2L or 

GWP§
2B MW-1 MW-2 MW-3S MW-3D MW-4S MW-4D MW-5 MW-6S MW-8 MW-9 SW-1 SW-2

Inorganic Constituents

antimony 0.14 6 1 
§

640 0.18 J <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 <0.14 0.39 J

arsenic 0.10 10 10 10 0.59 J 0.34 J 0.20 J 0.19 J 0.30 J 0.34 J 0.29 J 0.32 J 0.52 J 0.55 J <0.10 <0.10

barium 0.02 100 700 2000000 105 8.6 J 23.8 J 34.3 J 27.5 J 37.4 J 7.4 J 127 6.5 J 58.2 J 30.7 J 28.6 J

beryllium 0.02 1 4 
§

6.5 0.13 J <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.13 J <0.02 <0.02

cadmium 0.02 1 2 2 0.08 J 0.07 J 0.08 J 0.07 J 0.12 J 0.22 J 0.04 J <0.02 0.91 J 0.12 J <0.02 <0.02

cobalt 0.03 10 1 
§

270 11 0.37 J 0.75 J 0.21 J 2.1 J 0.22 J 1.2 J 0.78 J 3.2 J 6.1 J 0.48 J 0.48 J

copper 0.02 10 1000 7 106 2.1 J 2.1 J 0.33 J 18 1.2 J 5.3 J 6.4 J 9.0 J 22 1.8 J 2.1 J

chromium, total 0.04 10 10 50 7.5 J 2.8 J 3.7 J <0.04 3.6 J 0.16 J 2.2 J 4.2 J 11 9.0 J 0.57 J 0.60 J

lead 0.02 10 15 25 2.4 J 0.17 J 0.26 J <0.02 0.59 J 0.13 J 0.46 J 0.23 J 1.6 J 1.6 J 0.35 J 0.40 J

nickel 0.04 50 100 88 10.3 J 1.0 J 1.3 J 0.50 J 2.8 J 0.73 J 1.8 J 2.8 J 6.1 J 2.9 J 1.2 J 10.3 J

selenium 0.20 10 20 5 <0.20 <0.20 0.51 J 0.28 J <0.20 <0.20 <0.20 0.55 J <0.20 0.37 J <0.20 <0.20

silver 0.02 10 20 0.06 0.13 J <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.06 J <0.02 <0.02

thallium 0.02 5.5 0.28 
§

0.47 0.09 J <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.13 J 0.03 J 0.03 J

vanadium 0.14 25 0.3 
§

NE 40 4.9 J 12.8 J 1.6 J 15.1 J 9.7 J 7.4 J 8.2 J 14.0 J 31 1.6 J 1.8 J

zinc 0.02 10 1000 50 42 2.0 J 4.4 J 7.9 J 7.9 J 5.6 J 11 12 5.8 J 12 3.6 J 4.0 J

NOTE:

SWSL - Solid Waste Section Quantitation Limits

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

2B - NCAC 2B Standard for Class C waters

MDL - Method Detection Limit

GWP - Groundwater Protection Standard (indicated with §)

Shading - Detection above 2L Standard

Bold Letters - Constituents detected above SWSL

J - Laboratory reported between MDL and SWSL limit

< MDL - Not detected at or above MDL

Table units are presented in ug/l.

Lab data analysis by Environment 1, Inc. report dated 4/19/2012, ID#6059.

Table 3

Detected Constituents

Davidson County Phase 2 Landfill

3/29/2012

3-12_Ph2 dav tables_mg.xlsx
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By: MG

Date: 4/30/2012

Parameter Unit Leachate

1,1-Dichloroethane ug/l 0.40 J

1,2-Dichloroethane ug/l 1.7

1,4-Dichlorobenzene ug/l 5.3

2-Butanone ug/l 322

2-Hexanone ug/l 4.20 J

4-Methyl-2-Pentanone ug/l 32.7

Acetone ug/l 208

Ammonia Nitrogen as N mg/l 304

Antimony ug/l 7

Arsenic ug/l 5.9 J

Barium ug/l 213

Benzene ug/l 21.2

Beryllium ug/l 0.07 J

BOD mg/l 81

Cadmium ug/l 0.22 J

Chlorobenzene ug/l 0.80 J

Chloroethane ug/l 1.50 J

Cis-1,2-Dichloroethene ug/l 0.80 J

Cobalt ug/l 8.7 J

COD mg/l 997

Copper ug/l 2.1 J

Ethylbenzene ug/l 21.6

Lead ug/l 0.40 J

Methylene Chloride ug/l 0.80 J

Nickel ug/l 67

Nitrate Nitrogen as N mg/l 0.07 J

Selenium ug/l 9.0 J

Silver ug/l 0.11 J

Styrene ug/l 0.50 J

Sulfate mg/l 11.9 J

Toluene ug/l 112

Total Chromium ug/l 26

Total Phosphorus as P mg/l 0.67

Total Suspended Residue mg/l 50

trans-1,2-Dichloroethene ug/l 3.7 J

Vanadium ug/l 23.8 J

Vinyl Chloride ug/l 2.6

Xylenes ug/l 47.6

Zinc ug/l 50

J-values are estimated concentrations detected between the SWSL and MDL.

Table 4

Davidson County Phase 2 Landfill

Leachate Analytical Data

3/29/2012



By: MG

Date: 5/29/2012

Location Parameter Result 

(mg/l)

Detection 

Limit 

(mg/l)

Test 

Units

%ND CL Test Statistically 

Significant?

MW-6S Barium 0.127 0.00002 ug/l 0 99% PPL N

MW-4S Copper 0.018 0.00002 ug/l 0 99% PPL N

MW-9 Copper 0.022 0.00002 ug/l 0 99% PPL N

MW-8 Chromium 0.011 0.00004 ug/l 5.88 99% PPL N

MW-9 Vanadium 0.031 0.00014 ug/l 0 99% PPL N

MW-5 Zinc 0.011 0.00002 ug/l 0 99% PPL N

MW-6S Zinc 0.012 0.00002 ug/l 0 99% PPL N

MW-9 Zinc 0.012 0.00002 ug/l 0 99% PPL N

Highlighting indicates statistical significance.

Upgradient well : MW -1

Table 5

Davidson County Landfill Phase 2

Statistical Analysis Summary

3/29/2012

3-12_Ph2 dav tables_mg.xlsx



By: MG

Date: 6/1/2012

Well Number Aquifer
Conductivity 

(ft/day)

Conductivity 

(ft/min)

Assumed 

Porosity (n)
Gradient (I)

Velocity 

(ft/day)

MW-1 Sandy Silt 1.61E-03 1.12E-06 0.18 NA NA

MW-2 Sandy Silt 6.75E-02 4.69E-05 0.18 0.064 0.024

MW-3s Sand 8.60E-02 5.97E-05 0.20 0.049 0.021

MW-3d Granite 3.42E-02 2.38E-05 0.10 NA NA

MW-4s Sandy Silt 6.22E-02 4.32E-05 0.18 0.052 0.018

MW-4d Diorite 7.55E+00 5.24E-03 0.10 NA NA

MW-5 Clayey Silt 4.31E-01 2.99E-04 0.18 0.029 0.069

MW-6s Sand and Gravel 4.64E-01 3.22E-04 0.22 0.083 0.176

MW-6d Diorite NA NA NA NA NA

MW-7 Diorite NA NA NA NA NA

MW-8 Diorite 4.90E-01 3.40E-04 0.10 0.024 0.118

MW-9 Diorite 7.20E-01 5.00E-04 0.10 0.015 0.110

NA = Well had insufficient water to perform Slug Test, or insuffienent data to complete calculation.

Porosity assumed based upon soil type from monitoring well boring log.  

Velocity Calculated by equation V = KI/n

Gradient for bedrock wells assumed to be the same as for unconsolidated aquifer in 

Gradient calculated from Fall 2011 potentiometric surface.

Table 6

Davidson County Phase 2 Landfill

Aquifer Conductivity and Velocity

3/29/2012

3-12_Ph2 dav tables_mg.xlsx
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Appendix B

Monitoring Well Information
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Appendix C

Laboratory Analytical Report
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Appendix D

Time vs. Concentration Graphs
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 Barium
 Multi-Well Time-Series Graph
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 Total Chromium
 Time-Series Graph of MW-8
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 Cobalt
 Time-Series Graph of MW-1
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 Copper
 Multi-Well Time-Series Graph
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 Vanadium
 Multi-Well Time-Series Graph

 Sample Date

C
on

ce
nt

ra
tio

n 
(p

pb
)

0

100

200

300

400

500

600

700

800

MW-1 MW-9

8/
26

/2
00

8

3/
1/

20
09

9/
4/

20
09

3/
10

/2
01

0

9/
14

/2
01

0

3/
20

/2
01

1

9/
23

/2
01

1

3/
29

/2
01

2



 Page 1

 Zinc
 Multi-Well Time-Series Graph
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