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1.0 EXECUTIVE SUMMARY 
Six monitoring wells at the Caswell County Landfill were sampled on December 20, 
2010.  These six wells (MW-1, MW-2, MW-3, MW-4, MW-5, and MW-6) comprise the 
groundwater monitoring system for the closed Caswell County Landfill.  This sampling 
event was conducted according to North Carolina Solid Waste Management Guidelines.  
Samples were analyzed by PACE Analytical Services, Inc. of Huntersville, North 
Carolina, a North Carolina certified laboratory.  The six samples collected from the on-
site monitoring wells were submitted for analysis of the North Carolina Landfill 
Appendix I volatile organic constituents and eight RCRA Metals. 
 
Analytical results of the six water samples indicate that none of the 8-RCRA metals were 
detected at concentrations exceeding the corresponding 15A North Carolina 
Administrative Code (NCAC) 2L.0200 groundwater quality standards (2L Standard) 
during this event.  The metals arsenic, barium, and chromium were detected in the 
samples collected from one or more groundwater monitoring wells during the December 
20, 2010 monitoring event; however, at concentrations less than the corresponding 
NCAC 2L groundwater quality standards. There were no other metals detected above the 
method detection limit from any other groundwater monitoring wells during the 
December 20, 2010 monitoring event. 
 
The volatile organic constituent benzene was detected in monitoring wells MW-2, MW-
4, and MW-5 at reported concentrations above the corresponding NCAC 2L standard of 1 
g/L. The organic constituent 1,4-dichlorobenzene was detected in the groundwater 
samples collected from wells MW-2, MW-4, and MW-5 at reported concentrations above 
the corresponding NCAC 2L groundwater quality standard of 6 g/L.  Chlorobenzene, 
chloroethane, 1,2-dichlorobenzene, 1,1-dichloroethane, 4-Methyl-2-Pentanone, and o-
xylene were detected in one or more groundwater samples during this monitoring event; 
however, each of the reported concentrations of these constituents were less than their 
respective NCAC 2L groundwater quality standard. No other volatile organic compounds 
were detected in the monitoring wells sampled during this event. 
 
During this monitoring event, no volatile organic constituents were detected above the 
method detection limit in either of the two stream sample locations. Barium was detected 
in up-gradient background surface water sample SW-1 and down-gradient sample 
location SW-2, at similar concentrations.  The reported concentrations are below their 
respective 15A NCAC 2B Surface Water Standard for Class C surface waters. There 
were no other metals detected above the method detection limit in the surface water 
samples collected during this sampling event.  
 
It is believed that the cause of the NCAC 2L exceedances within the hydrogeologic 
regime at the Caswell County Landfill is caused from percolation of landfill constituents 
from the waste management units into the uppermost groundwater aquifer.  Due to the 
detection of these exceedances above the NCAC 2L groundwater quality standards in the 
compliance wells, S&ME recommends that a water supply well receptor survey be 
completed for the Caswell County Landfill and the development of plans to address the 
NCAC 2L exceedances in accordance with regulatory requirements. 
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2.0 INTRODUCTION 
S&ME Inc. (S&ME) has completed the December 2010 semi-annual monitoring event at 
the closed Caswell County Landfill site.  The monitoring activities were authorized by 
Caswell County Manager, Mr. Kevin Howard and were completed in general accordance 
with S&ME proposal 1584-10-P063 dated April 7, 2010.  This report summarizes our 
understanding of the project, our field services, and the results of laboratory analyses 
performed on the samples collected. 
   
The Caswell County Landfill is a closed facility that currently monitors groundwater 
under a Post Closure Care Plan on a semi-annual basis.  The facility uses a network of six 
(6) groundwater monitoring wells to monitor groundwater quality at the Facility.  The 
groundwater monitoring network is made up of one upgradient monitoring well (MW-1) 
and five downgradient compliance monitoring wells (MW-2, MW-3, MW-4, MW-5, and 
MW-6).  The collected groundwater samples are analyzed in accordance with 15A 
NCAC 13B .0500 et seq for the North Carolina Landfill Appendix I volatile organic 
constituent suite plus the 8 RCRA metals.  Groundwater monitoring wells were purged 
and groundwater samples were collected using new, disposable, Teflon bailers, or a 
sterile peristaltic pump with new Teflon tubing. 
 
The facility also typically monitors surface water quality at the stream that crosses the 
downgradient region of the Facility.  As conditions allow, during each semi-annual 
monitoring event, two surface water samples are collected from this stream at designated 
sampling points. Stream sampling location SW-1 is the upstream sampling location to the 
south of the waste management unit. Stream sampling location SW-2 is the downstream 
sampling location. During the December 20, 2010 sampling event, stream samples were 
collected from both surface water monitoring points SW-1 and SW-2. 
 
This report discusses the field procedures, summarizes the field measurements and 
analytical results for the December 20, 2010 water quality monitoring event. 

3.0 SCOPE OF WORK 
S&ME has performed the second semi-annual groundwater sampling of the six (6) 
network groundwater monitoring wells for the 2010 groundwater monitoring year.  The 
groundwater monitoring wells were purged, sampled, and the collected groundwater 
samples analyzed (in accordance with 15A NCAC 13B .0500 et seq) for the North 
Carolina Appendix I volatile organic constituents and the eight RCRA metals.  This semi-
annual groundwater monitoring report has been prepared to summarize the December 
2010 groundwater monitoring event and includes: 

 Summary Tables of the laboratory analytical data from each sampling event, 

 Development of a potentiometric map incorporating the latest groundwater 
elevation data, and 

 A discussion of findings and results. 

 An electronic copy of this report will be sent to the North Carolina Department of 
Environment and Natural Resources (NC DENR) 
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4.0 METHODS EMPLOYED 

4.1 Monitoring Well Sampling 
Groundwater monitoring well sampling took place on December 20, 2010.  The 
monitoring well locations with respect to the Facility layout are shown on Figure 1.  A 
representative from S&ME opened each well and measured the static water level from 
the top edge of the PVC casing in the wells.  The total well depth was used to determine 
the volume of water in the wells at the time of the sampling event.  These data are 
summarized in Table 1.  
 
Monitor wells MW-1, MW-2, and MW-4 were manually purged using a new, sterile 
Teflon bailer prior to collecting the water samples.  Each well was purged of three times 
the well volume or purged until the well went dry prior to the collection of the 
groundwater sample.  The bailer was lowered, by hand, using a nylon rope into the well 
in such a manner as to minimize agitation of the groundwater.  The purge water from 
each of these wells was monitored for pH, conductivity, temperature, and turbidity 
(qualitative).   
 
Monitor wells MW-3, MW-5, and MW-6 were purged and sampled using a peristaltic 
pump.  New Teflon tubing was used at each well. Each well was purged of three times 
the well volume or purged until the well was dry prior to the collection of the 
groundwater sample.  The purge water from each of these wells was monitored for pH, 
conductivity, temperature, and turbidity (qualitative).   
 
The field data collected during sampling was recorded on the groundwater sampling field 
data sheets included in Appendix A and summarized in Table 2 of this report. 
 
Immediately upon collection, each groundwater sample was placed in laboratory supplied 
containers, packed on ice, and placed under chain-of custody.  The sampling technician 
wore nitrile gloves that were changed between wells to reduce the possibility of cross 
contamination. 
 
All monitoring well samples were then sent to PACE Analytical Services, Inc. (PACE) in 
Huntersville, North Carolina to be analyzed for Appendix I volatile organic constituents 
and the eight RCRA metals.   

4.2 Surface Water Sampling 
Surface water sampling also took place on December 20, 2010.  Two stream samples 
(SW-1 and SW-2) were collected from an unnamed tributary of Bear Branch, which 
flows along the eastern portion of the Facility and flows north to northwesterly away 
from the Landfill.  Surface water sample (SW-1) was collected from an upstream position 
with respect to the waste management unit and SW-2 was collected downstream of the 
waste management unit.  The surface water samples were collected by immersing 
laboratory supplied containers directly into the stream at the locations to be sampled.  
After collection, the surface water samples were packed on ice and placed under chain-
of-custody.  All stream samples were analyzed for the North Carolina Appendix I volatile 
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organic constituents as well as the 8 RCRA metals by PACE Analytical Services, Inc.; a 
North Carolina certified laboratory. 

5.0 RESULTS 

5.1 Groundwater Analytical Results 
The results of the laboratory analyses for the groundwater monitoring well samples are 
summarized in Tables 3 & 4.   
 
It should be noted that the PACE Analytical Laboratories Reporting Limits (RLs) do not 
match the North Carolina Solid Waste Section Limits (SWSLs) for the targeted 
parameters. However, for all parameters analyzed during the December 20, 1010 
groundwater monitoring event, the PACE Analytical Laboratories Reporting Limits 
(RLs) are equal to or below the SWSLs for the respective parameters. S&ME prepared 
the analytical results summary tables included in this report following the conventions set 
forth by the NC DENR Solid Waste Section in that any value reported at a concentration 
below the North Carolina SWSLs is flagged as a “J” or estimated value on the summary 
tables. 
 
The complete laboratory report is included in Appendix B.  The following summarizes 
the groundwater sample analyses for the six wells (MW-1, MW-2, MW-3, MW-4, MW-
5, and MW-6) sampled on December 20, 2010. 

Metals: 
Analytical results of the six groundwater samples indicate that none of the 8-RCRA 
metals were detected at concentrations exceeding the corresponding 15A NCAC 2L 
groundwater quality standards during this event.  As summarized in Table 4, the metals 
arsenic, barium, and chromium were detected in the samples collected from one or more 
groundwater monitoring wells during the December 20, 2010 monitoring event; however, 
at concentrations less than the corresponding NCAC 2L groundwater quality standards. 
There were no other metals detected above the method detection limit from any other 
groundwater monitoring wells during the December 20, 2010 monitoring event. 

Volatile Organic Compounds: 
As summarized in Table 3, the volatile organic constituent benzene was detected in 
monitoring wells MW-2, MW-4, and MW-5 at reported concentrations above the NCAC 
2L groundwater quality standard of 1 g/L. Volatile organic constituent 1,4-
dichlorobenzene was detected in the groundwater samples collected from wells MW-2, 
MW-4, and MW-5 at reported concentrations above the NCAC 2L groundwater quality 
standard of 6 g/L.  
 
Chlorobenzene, chloroethane, 1,2-dichlorobenzene, 1,1-dichloroethane, 4-Methyl-2-
Pentanone, and o-Xylene were detected in one or more groundwater samples during this 
monitoring event; however, each of the reported concentrations of these constituents were 
less than their respective NCAC 2L groundwater quality standard. No other volatile 
organic compounds were detected in the monitoring wells sampled during this event. 
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5.2 Surface Water Analytical Results 
There were no volatile organic constituents detected above the method detection limit in 
either of the stream sampling locations. During the December 20, 2010 monitoring event 
barium was detected in the up-gradient background surface water sample SW-1 and the 
down-gradient sample location SW-2, at similar concentrations.  The reported 
concentrations are below there respective 15A NCAC 2B Surface Water Standard for 
Class C surface waters. There were no other metals detected above the method detection 
limit in the surface water samples during this sampling event.  

5.3 Groundwater Flow Direction 
The static water levels in the monitoring wells were measured on December 20, 2010.  
The depth to the water table ranged from 8.07 to 24.08 feet below the top of well casing 
on this date.  Groundwater elevation data are presented in Table 1.  Ground surface 
elevations were taken from surface topography illustrated on Plan Sheet No. 3 of the 
Caswell County Landfill Closure Plans prepared by Dewberry and Davis in March 1994. 
The groundwater elevation at each monitoring well was approximated by taking the 
difference of the ground surface elevation (topography) and the depth to static water in 
each monitoring well. A groundwater contour map was constructed using the calculated 
groundwater elevation data from the December 20, 2010 sampling event and is presented 
as Figure 2.  The groundwater elevation data collected during this monitoring event 
indicates that the groundwater beneath the landfill generally flows easterly toward the 
unnamed tributary of Moon Creek.   

5.4 Quality Assurance 
The monitoring wells were sampled using new, sterile Teflon disposable bailers or new 
Teflon and silicon tubing.  For Quality Assurance a Duplicate sample was collected from 
monitoring well MW-3. The results of the detected constituents from the duplicate 
sample were similar in concentration to the results of the detected constituents reported in 
MW-3. A Laboratory QC Method Blank was also analyzed for the Appendix I Volatile 
Organic Compounds as well as the RCRA 8 metals.  No monitored constituents were 
detected in the method blank during the December 2010 monitoring event. The results of 
the method blank and laboratory QC sample analyses are included in Appendix B. 
 

5.5 Preliminary Analysis of Cause and Significance of 2L Exceedances 
It is believed that the cause of the 2L exceedances within the hydrogeologic regime at the 
Caswell County Landfill is caused from percolation of landfill constituents from the 
waste management units into the uppermost groundwater aquifer.   
 
During December 2009, S&ME reviewed the 2000 aerial photograph of the Caswell 
County Landfill and surrounding vicinity as a preliminary analysis of the proximity of 
potential receptor water well users to the compliance monitoring wells in which 2L 
exceedances occurred. Based on the aerial photograph for the year 2000, the nearest 
suspect residential home is located approximately 900 feet northeast of compliance 
monitoring well MW-5, which is the furthest downgradient monitoring well on the 
landfill side of the unnamed tributary of Moon Creek. The observed suspect homes are 
topographically up-gradient and on the other side of the unnamed tributary of Moon 
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6 

Creek from the Caswell County Landfill.  At this time, S&ME has no information 
regarding the current use of groundwater as a potable water source for these homes, in the 
surrounding area.  
 
Analytical results for stream sampling location SW-2 detected no target constituents 
other than naturally occurring barium, which was found at a similar concentration in the 
surface water sample collected up-gradient of the landfill (e.g. SW-1).  It is on this basis 
that the current data set provides no evidence of the groundwater quality impacts 
stemming from a release from the landfill, are impacting adjacent surface water.  
 
Due to the detection of exceedances of the NCAC 2L groundwater quality standards in 
the compliance wells, S&ME recommends that a detailed water supply well receptor 
survey be completed for the Caswell County Landfill and the development of plans to 
address the NCAC 2L exceedances. 
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TABLES 

I 



Well No. Ground Surface Depth of
Elevation Well  Elevation

(topographic) (feet) (feet) (feet)

MW-1 572 24.5 19.96 552.04

MW-2 526 22.3 20.33 505.67

MW-3 511 17.8 11.36 499.64

MW-4 526 36.0 24.08 501.92

MW-5 498 24.7 10.39 487.61
MW-6 489 16.2 8.07 480.93

Topographic = ground elevation estimated from topographic map w/2 foot contour interval, 
                           not a surveyed elevation
Depth of well data as measured by S&ME Inc. personnel on date of sampling
DTGW = Depth to Groundwater
Elevation = calculated groundwater elevation

December 20, 2010
Static Water Levels

Table 1
Groundwater Elevation Data Summary (12/20/10)

Caswell County Landfill
Yanceyville, North Carolina

S&ME Project No. 1584-07-034



Location: MW-1
Time Date Temp-C Temp-F pH SpC-mS/cm Turbidity Depth to Water-feet
1510 20-Dec-10 13.6 56.5 6.28 1416 1 19.96
1520 20-Dec-10 14.7 58.5 6.3 1409 1
1530 20-Dec-10 14.6 58.3 6.31 1394 1

Location: MW-2
Time Date Temp-C Temp-F pH SpC-mS/cm Turbidity Depth to Water-feet
1000 20-Dec-10 13.8 56.8 6.59 142.1 1 20.33

Location: MW-3
Time Date Temp-C Temp-F pH SpC-mS/cm Turbidity Depth to Water-feet
1105 20-Dec-10 10.4 50.7 6.44 680 2 11.36
1115 20-Dec-10 10.8 51.4 6.45 670 1
1125 20-Dec-10 10.6 51.1 6.56 672 1
1135 20-Dec-10 10.2 50.4 6.54 671 1  

Location: MW-4
Time Date Temp-C Temp-F pH SpC-mS/cm Turbidity Depth to Water-feet
1025 20-Dec-10 14.6 58.3 6.57 1360 1 24.08
1035 20-Dec-10 14.3 57.7 6.58 1429 1  
1045 20-Dec-10 14.5 58.1 6.58 1415 1  

Location: MW-5
Time Date Temp-C Temp-F pH SpC-mS/cm Turbidity Depth to Water-feet
1220 20-Dec-10 10.2 50.4 6.67 1118.0 1 10.39
1230 20-Dec-10 11.4 52.5 6.65 1135.0 1
1240 20-Dec-10 11.2 52.2 6.70 1141.0 1

Location: MW-6
Time Date Temp-C Temp-F pH SpC-mS/cm Turbidity Depth to Water-feet
1315 20-Dec-10 12.7 54.9 7.06 203 1 8.07
1325 20-Dec-10 12.6 54.7 7.04 192.00 1  
1335 20-Dec-10 12.2 54.0 7.03 191.40 1

Location: SW-1
Time Date Temp-C Temp-F pH SpC-mS/cm Turbidity Depth to Water-feet
1440 20-Dec-10 2.5 36.5 7.95 108.9 1 N/A

Location: SW-2
Time Date Temp-C Temp-F pH SpC-mS/cm Turbidity Depth to Water-feet
1410 20-Dec-10 2.1 35.8 7.35 135.4 1 N/A

N/A = Not Applicable
NM = Not Measured/recorded
Qualitative Turbidity; 1 = clear, 2 = slight, 3 = moderate, 4 = high

S&ME Project No. 1584-07-034

Table 2
Groundwater & Surface Water Field Data Summary (12/20/10)

Caswell County Landfill
Yanceyville, North Carolina



Compound NC SWSL NCAC 2L
 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 Duplicate  stds.

Benzene ND 2.5 ND 2.7 1.5 ND ND 1 1
Chlorobenzene ND 32.2 10.1 27.3 9.5 ND 10 3 50

Chloroethane ND 2.2 J ND 1.7 J 3.3 J ND ND 10 3,000
1,4-Dichlorobenzene ND 18.7 4.0 16.8 18.4 ND 3.7 1 6
1,2-Dichlorobenzene ND 2.1 J ND 2.7 J 2.9 J ND ND 5 20

1,1-Dichloroethane ND ND ND ND 1.3 J ND ND 5 6
4-Methyl-2-Pentanone ND ND ND 7.1 J ND ND ND 100 100*

O-Xylene ND 1.0 J ND ND ND ND ND 5 500

reported concentrations = micrograms per liter (ug/L)
NC SWSL = North Carolina Solid Waste Section Limit

ND = Analyte not detected
NE = No established 2L or NC SWSL Standard for this constituent

NCAC 2L stds. = 15A North Carolina Administrative Code 2L .0200, GW Quality 
Standards for Class GA groundwater.
Yellow highlights indicate a measurement higher than the NC SWSL 
Orange highlights indicate a measurement higher than 2L standards. 

J = Parameters are estimated values between the detection limit and the NC SWSL.
* Interim 2L Standard

Sample Locations

YANCEYVILLE, NORTH CAROLINA
S&ME PROJECT NO. 1584-07-034

TABLE 3
GROUNDWATER ANALYTICAL RESULTS SUMMARY (12/20/10)

APPENDIX I - VOLATILE ORGANIC COMPOUNDS
CASWELL COUNTY LANDFILL



Constituent NC SWSL NCAC 2L
 MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 Duplicate stds.

Arsenic ND 5.5 J ND ND ND ND ND 10 10
Barium 49.8 J 113 66.0 J 51.1 J 55.8 J 15.1 J 66.1J 100 700

Chromium 6.0 J ND ND ND ND ND ND 10 10
      
 all concentrations reported in micrograms per liter (ug/L)

NC SWSL = North Carolina Solid Waste Section Limit
ND = Analyate not detected

NCAC 2L stds. = 15A North Carolina Administrative Code 2L .0200, Groundwater Quality 
Standards for Class GA groundwater.

ns = no standard listed according to NCAC 2L
Yellow highlights indicate a measurement higher than the NC SWSL 
Orange highlights indicate a measurement higher than 2L standards. 

J = Parameters are estimated values between the detection limit and the NC SWSL.

YANCEYVILLE, NORTH CAROLINA
S&ME PROJECT NO. 1584-07-034

Sample Locations

TABLE 4
GROUNDWATER ANALYTICAL RESULTS SUMMARY (12/20/10)

 8-RCRA METALS
CASWELL COUNTY LANDFILL



Compound NC SWSL 15A NCAC 2B
 SW-1 SW-2  Standards*

All Target Compounds ND ND -- --
NC SWSL=

ND =
* =

TABLE 5 
SURFACE WATER ANALYTICAL RESULTS SUMMARY (12/20/10)

APPENDIX I - VOLATILE ORGANIC COMPOUNDS

S&ME PROJECT NO. 1584-07-034
YANCEYVILLE, NORTH CAROLINA

CASWELL COUNTY LANDFILL

North Carolina Solid Waste Section Limit
compound not detected in sample
Title 15A NCAC 2B Standards for Class B, C surface water

Sample Locations



Constituent NC SWSL 15A NCAC 2B

 SW-1 SW-2  Standards*

Barium 25.6 J 28.7 J 100 1000

NC SWSL =
ND =

* =

J =

CASWELL COUNTY LANDFILL
8-RCRA METALS

SURFACE WATER ANALYTICAL RESULTS SUMMARY (12/20/10)
TABLE 6

Yellow highlights indicate a measurement higher than the NC SWSL 
Orange highlights indicate a measurement higher than 2B standards. 

S&ME PROJECT NO. 1584-07-034
YANCEYVILLE, NORTH CAROLINA

Parameters are estimated values between the detection limit and the NC 
SWSL.

Title 15A NCAC 2B Standards for Class B, C surface water
Parameter not detected
North Carolina Solid Waste Section Limit

Sample Locations
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