
 
 

 
Ground Water Monitoring Report 

 
 

April 2007 Monitoring Event 
 
 

Davidson County  
Lined MSW Landfill 

Lexington, North Carolina 
NC Solid Waste Permit # 29-06 

 
 
 

Prepared for: 
Davidson County Integrated Solid Waste 

1242 Old Highway 29 
Thomasville, NC 27360-0024 

 
 
 
 

August 2007 
 
 
 
 
 
 
 
 

 
Richardson Smith Gardner & Associates, Inc. 
Engineering and Geological Services 

 14 North Boylan Avenue 
Raleigh, North Carolina 27603 

 
 
 
 
 
 
 
 



Davidson County Lined MSW Landfill 
 

Ground Water Monitoring Report 
April 2007 Monitoring Event 

 
1.0 INTRODUCTION .........................................................................................................1 
 
2.0 DAVIDSON COUNTY LINED MSW LANDFILL .....................................................1 
 2.1 Sampling Procedures ...................................................................................1 
 2.2 Field and Laboratory Results .......................................................................1 
 2.3 Statistical Analysis.......................................................................................2 
  2.4 2L/MCL Statistical analysis.........................................................................2 
 
3.0 SITE GROUND WATER CHARACTERIZATION ....................................................3 
 
4.0 CONCLUSIONS............................................................................................................3 
 
FIGURES 
 
Figure 1 – Davidson County Landfill Site Potentiometric Map 
 
TABLES 
 
Table 1 –Ground Water Elevations & Velocities 
Table 2 – Field Parameters 
Table 3 –Detected Inorganic Constituents 
Table 4 –Statistical Analysis Summary 
 
APPENDICES 
 
Appendix A – Laboratory Analytical Reports 
Appendix B – Time vs. Concentration Graphs 



 
Ground Water Monitoring Report –April 2007 Richardson Smith Gardner & Associates, Inc. 
Davidson County Lined Landfill Page 1 
 

1.0 Introduction 
 
On April 18th 2007, Richardson Smith Gardner & Associates (RSG) personnel performed the 
required semi-annual ground water monitoring event at the Davidson County Lined Landfill.  
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, statistical analysis, 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 statistical analysis results, as well as time versus concentration graphs, 
and the laboratory analytical report.  
 

2.0 Davidson County Lined MSW Landfill  
 
2.1 Sampling Procedures 
 
Ground water sampling was performed at 12 well locations.  In addition, semi-annual surface 
water monitoring was performed at one (1) location upstream and one (1) location down stream 
of the landfill.   
 
Sampling procedures followed the protocols set forth in the site’s Sampling and Analysis 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 a 
minimum of three well volumes or until dry.  The wells were purged and allowed to stabilize 
prior to sample collection.  Ground water purging and sample collections were performed using a 
factory sealed Teflon™ bailer.   
 
A field measurement of temperature, pH, and conductivity was taken at each well and surface 
water sampling location. 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 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.  
 
Samples from surface water points SW-1 and SW-2, located upstream and downstream of the 
landfill on Jimmy’s Creek, were collected during ground water sample collection.  Surface water 
sample point SW-3, the landfill under-drain outfall, was found to be dry at the time of sampling, 
as it has been during all previous events.  The surface water locations are show in Figure 1. 
 
2.2     Field and Laboratory Results 
 
All samples were transported to the laboratory facility under proper chain of custody analyzed at 
the specified DWM Practical Quantitation Limits for Appendix I constituents.  The laboratory 
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analysis is included in Appendix A. 
 

Ground water and field measurements are included as Tables 1 and 2, respectively. Due to 
lowered Practical Quantitation levels (PQLs),  the laboratory analysis detected nine inorganic 
constituents (Barium Beryllium, Cadmium, Cobalt, Copper, Lead, Total Chromium, Vanadium 
and Zinc) in MW-3, MW-4, MW-5, MW-7, MW-7D, MW-8, MW-9, MW-10 & MW-11 and one 
organic constituent (Methylene Chloride) in MW-4.  It should be noted that Methylene Chloride 
is a common laboratory contaminant.  This well was resampled on June 14, 2007 to 
confirm/deny the detection of Methylene Chloride.  Analysis of water from this second sampling 
event indicated no detectable levels of organic constituents including Methylene Chloride.  
Results are included in Table 3. 
 
A leachate sample was also collected from the lined landfill. This sample was analyzed for 
Appendix I constituents as well as BOD, COD, Nitrate, and Total Phosphorus. Analysis of this 
sample indicated detectable levels of BOD, COD, total phosphorous, Sulfate and Nitrate. The 
laboratory report is included in Appendix A. 
 
2.3  Statistical Analysis 
 
Statistical analysis was found for six constituents, Barium (MW-11, MW-3 & MW-4), Cadmium 
(MW-4), Cobalt (MW-11, MW-3, MW-4 & MW-8), Lead (MW-11, MW-8), Total Chromium 
(MW-4, MW-7S, MW-8, MW-9) And Vanadium (MW-11, MW-3, MW-4, MW-7S & MW-8).  
Results are included in Table 4. 
 
2.4  2L/MCL Statistical Analysis 
 
For wells that showed statistically significant differences from background concentrations, 
additional analysis was performed.  This analysis has recently been required as part of ongoing 
Assessment monitoring for landfills in North Carolina.  To perform the analysis, the respective 
2L standard or MCL was determined for each parameter with statistically significant results.  
Each compliance well with statistical significance was re-analyzed against the lower of the 2L or 
MCL standard as a Ground Water Protection Standard (GWPS). 
 
This analysis was performed using tolerance interval analysis.  Since a smaller subset of wells 
was analyzed during this step, the compliance well data were retested for normal distribution.  If 
the data were normally distributed, parametric tolerance intervals were constructed for each well 
and compared to the GWPS for each parameter.  For those wells not exhibiting normal 
distribution, Poisson tolerance intervals were constructed.  If the distribution of the data was 
marginally normal, both tests were run to cross-check the results.  All of these cross-checks 
yielded the same results from both test methods. 
 
The statistical results for this additional analysis are presented in Table 4. An upper tolerance 
limit higher than the GWPS standard was considered to be a statistically significant result.  This 
analysis indicated statistically significant results for Cobalt (MW-11, MW-3, MW-4 & MW-8), 
Lead (MW-11, MW-8), Total Chromium (MW-4, MW-7S, MW-8 & MW-9) and Vanadium 
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(MW-11, MW-3, MW-4, MW-7S & MW-8).  Results are included in Table 4. 
 

3.0 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 lined MSW landfill ranged from 0.109 feet/day (MW-1) to 1.074 
feet/day (MW-11).  These calculations are included in Table 1.  The data indicates that ground 
water underneath the lined MSW landfill is flowing generally to the north and northwest towards 
Jimmy’s Creek.  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. 
 

4.0 Conclusions 
 
There has been an increase in statistically significant detections during this ground water 
monitoring event.  In the cases of statistically significance for inorganic constituents, this is 
likely due to new PQL requirements for laboratories issued by NCDENR. 
 
The next ground water monitoring event will be completed in fall 2007.  The results of this event 
will be reported to NCDENR upon completion of statistical analysis of laboratory data.  
 



Figures



0 300' 600' 900'

G
:\C

AD
\D

av
id

so
n\

D
av

dc
o-

4\
sh

ee
ts

\D
AV

D
C

O
-D

03
82

.d
w

g 
-  

6/
19

/2
00

7 
10

:5
1 

AM

14
 N

. B
oy

la
n 

A
ve

.
w

w
w

.rs
ge

ng
in

ee
rs

.c
om

En
gi

ne
er

in
g 

an
d 

G
eo

lo
gi

ca
l S

er
vi

ce
s

R
al

ei
gh

, N
.C

.  
   

27
60

3
ph

: 9
19

-8
28

-0
57

7
fa

x:
 9

19
-8

28
-3

89
9

J.A.S. J.A.L.

AS SHOWN

D
A

V
ID

S
O

N
 C

O
U

N
TY

 L
A

N
D

FI
LL

S
P

O
TE

N
TI

O
M

E
TR

IC
 S

U
R

FA
C

E
 M

A
P

LI
N

E
D

 L
A

N
D

FI
LL

, C
&

D
 A

N
D

H
O

LL
Y

 G
R

O
V

E
 L

A
N

D
FI

LL
S

(S
P

R
IN

G
 2

00
7)

JUNE 2007

FIG. 1

DAVDCO-D0382

DAVDCO-4

http://www.rsgengineers.com


Tables



Table 1
Ground Water Elevations & Velocities
Davidson County Lined Landfill
4/18/2007

TOC Water GW Hyd.
Well Elevation Level Elev Cond. Porosity Gradient Velocity

(feet) (feet) (feet) (ft/day) (%) (ft/ft) (ft/day)
MW-1 736.20 55.19 681.01 0.14 0.1 0.078 0.109
MW-1d 737.20 NA NA NA NA NA NA
MW-2 708.29 41.68 NA 0.17 0.1 NA NA
MW-3 666.72 10.85 655.87 0.62 0.1 0.029 0.180
MW-4 673.68 18.30 655.38 1.31 0.2 0.03 0.197
MW-5 678.23 24.76 653.47 NA 0.2 NA NA
MW-6 694.13 33.13 661.00 0.02 0.1 0.021 0.004
MW-7 663.39 7.30 656.09 0.38 0.15 0.043 0.108
MW-7d 663.59 7.37 656.22 NA NA NA NA
MW-8 661.16 7.68 653.48 0.57 0.15 0.059 0.224
MW-9 692.60 32.91 659.69 2.65 0.1 0.039 1.034
MW-10 671.64 18.48 653.16 0.88 0.1 0.105 0.924
MW-11 692.10 28.40 663.70 4.13 0.1 0.026 1.074
MW-12 711.66 49.40 662.26 0.58 0.1 0.032 0.186

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)

Richardson Smith Gardner and Associates, Inc. dav gw sampling results 4-18-07.xls  water



Davidson County Lined Landfill

Table 2
Field Parameters
Davidson County Lined Landfill
4/18/2007

Well pH Conductivity Temp.
(Std. Units) (umhos) (celsius)

MW-1 6.5 590 16.5
MW-2 --- --- ---
MW-3 6.4 210 11.5
MW-4 6.2 120 12
MW-5 6.4 160 13
MW-6 7.2 240 15
MW-7 6.3 120 11.5
MW-7d 6.5 60 13
MW-8 5.7 60 11.5
MW-9 6.8 300 14.5
MW-10 6.7 1290 12.5
MW-11 6.5 190 13.5
MW-12 7.1 500 14.5
SW-1 7.8 140 13.5
SW-2 7.6 140 13.5

Richardson Smith Gardner and Associates, Inc. 8/8/2007  1:39 PM dav gw sampling results 4-18-07.xls  field
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Table 4
Davidson County Lined Landfill
Statistical Analysis Summary
4/18/2007

Location Parameter Result (mg/l) Test Units %ND CL Test Statistically 
Significant?

2L/MCL 
statistical 
analysis

Method for 
MCL analysis

MW-11 Barium 0.144 mg/l 95.1 --- PPL - 1/2 DL N --- ---
MW-3 Barium 0.464 mg/l 95.1 --- PPL - 1/2 DL N --- ---
MW-4 Barium 0.361 mg/l 95.1 --- PPL - 1/2 DL N --- ---
MW-5 Barium 0.117 mg/l 95.1 --- PPL - 1/2 DL Y N MCL-PTI

MW-7S Barium 0.120 mg/l 95.1 --- PPL - 1/2 DL Y N ---
MW-8 Barium 0.410 mg/l 95.1 --- PPL - 1/2 DL Y N ---

MW-11 Beryllium 0.001 mg/l 93.05 --- PPL - 1/2 DL N --- ---
MW-8 Beryllium 0.001 mg/l 93.05 --- PPL - 1/2 DL N --- ---
MW-4 Cadmium 0.005 mg/l 94.44 --- PPL - 1/2 DL Y Y MCL-PTI

MW-11 Cobalt 0.011 mg/l 83.59 86.7 NPTL Y Y MCL-PTI
MW-3 Cobalt 0.014 mg/l 83.59 86.7 NPTL Y Y MCL-PTI
MW-4 Cobalt 0.028 mg/l 83.59 86.7 NPTL Y Y MCL-PTI
MW-8 Cobalt 0.072 mg/l 83.59 86.7 NPTL Y Y MCL-PTI

MW-11 Copper 0.053 mg/l 95.37 --- PPL - 1/2 DL N --- ---
MW-3 Copper 0.047 mg/l 95.37 --- PPL - 1/2 DL N --- ---
MW-4 Copper 0.099 mg/l 95.37 --- PPL - 1/2 DL N --- ---

MW-7S Copper 0.042 mg/l 95.37 --- PPL - 1/2 DL N --- ---
MW-8 Copper 0.100 mg/l 95.37 --- PPL - 1/2 DL N --- ---
MW-9 Copper 0.020 mg/l 95.37 --- PPL - 1/2 DL N --- ---

MW-11 Lead 0.017 mg/l 88.88 92.9 NPPL Y Y MCL-PTI
MW-8 Lead 0.031 mg/l 88.88 92.9 NPPL Y Y MCL-PTI

MW-11 Total Chromium 0.05 mg/l 71.23 83.9 NPTL N --- ---
MW-4 Total Chromium 0.024 mg/l 71.23 83.9 NPTL Y Y MCL-PTI

MW-7S Total Chromium 0.014 mg/l 71.23 83.9 NPTL Y Y MCL-PTI
MW-8 Total Chromium 0.068 mg/l 71.23 83.9 NPTL Y Y MCL-PTI
MW-9 Total Chromium 0.013 mg/l 71.23 83.9 NPTL Y Y MCL-PTI

MW-11 Vanadium 0.11 mg/l 82.05 83.9 NPTL Y Y MCL-PTI
MW-3 Vanadium 0.075 mg/l 82.05 83.9 NPTL Y Y MCL-PTI
MW-4 Vanadium 0.098 mg/l 82.05 83.9 NPTL Y Y MCL-PTI

MW-7S Vanadium 0.05 mg/l 82.05 83.9 NPTL Y Y MCL-PTI
MW-8 Vanadium 0.233 mg/l 82.05 83.9 NPTL Y Y MCL-PTI

MW-10 Zinc 0.02 mg/l 87.04 73.5 NPTL N --- ---
MW-11 Zinc 0.111 mg/l 87.04 73.5 NPTL N --- ---
MW-3 Zinc 0.111 mg/l 87.04 73.5 NPTL N --- ---
MW-4 Zinc 0.179 mg/l 87.04 73.5 NPTL N --- ---
MW-5 Zinc 0.018 mg/l 87.04 73.5 NPTL N --- ---

MW-7D Zinc 0.011 mg/l 87.04 73.5 NPTL N --- ---
MW-7S Zinc 0.055 mg/l 87.04 73.5 NPTL N --- ---
MW-8 Zinc 0.14 mg/l 87.04 73.5 NPTL N --- ---
MW-9 Zinc 0.016 mg/l 87.04 73.5 NPTL N --- ---

Upgradient well : MW -1s

Richardson Smith Gardner and Associates, Inc. 8/8/2007  1:39 PM dav gw sampling results 4-18-07.xls  stats



Appendix A

Laboratory Analytical Report






















































