
CASWELL COUNTY LANDFILL 
Yanceyville, North Carolina 

Semi-Annual Water Quality Monitoring Report 
August 2011 Sampling Event 
S&ME Project No. 1584-07-034 

 
 

Prepared For: 
 

 
 
 

Caswell County 
Post Office Box 98 
144 Court Square 

Yanceyville, North Carolina 27379 
 
 

Prepared By: 
 
 
 
 

S&ME, Inc. 
3718 Old Battleground Road 

Greensboro, North Carolina 27410 
 
 

October 24, 2011 

http://upload.wikimedia.org/wikipedia/en/2/27/Caswellcountyseal.PNG�




 

TABLE OF CONTENTS 
 
1.0 EXECUTIVE SUMMARY .................................................................................. 1 
2.0 INTRODUCTION................................................................................................. 2 
3.0 SCOPE OF WORK............................................................................................... 2 
4.0 METHODS EMPLOYED.................................................................................... 3 

4.1  Monitoring Well Sampling .............................................................................. 3 
4.2  Surface Water Sampling .................................................................................. 3 

5.0 RESULTS .............................................................................................................. 4 
5.1  Groundwater Analytical Results ...................................................................... 4 
5.2  Surface Water Analytical Results .................................................................... 4 
5.3  Groundwater Flow Direction ........................................................................... 5 
5.4  Quality Assurance............................................................................................ 5 
5.5  Preliminary Analysis of Cause and Significance of 2L Exceedances ............. 5 

6.0 
 
TAB
FIG
APP

REFERENCES...................................................................................................... 6 

LES 
URES 
ENDIX A 

APPENDIX B 
APPENDIX C 

 



August 2011 Semi-Annual Water Quality Monitoring Report S&ME Project No. 1584-07-034 
Caswell County Landfill, Yanceyville, North Carolina October 24, 2011 

1.0 EXECUTIVE SUMMARY 
Six monitoring wells at the Caswell County Landfill were sampled on August 3, 2011.  
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 in the samples collected from the compliance monitoring well network. 
The metal barium was detected in the samples collected from one or more groundwater 
monitoring wells during the August 3, 2011 monitoring event; however, at concentrations 
less than the corresponding 2L Standards. There were no other metals detected above the 
method detection limit. 
 
The volatile organic constituent benzene was detected in monitoring wells MW-2, MW-
4, and MW-5 at reported concentrations at or above the corresponding 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 2L Standard of 6 g/L.  Chlorobenzene, chloroethane, 1,2-
dichlorobenzene, and 1,1-dichloroethane 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 2L 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 the down-gradient stream sample location at SW-2. The creek 
was dry at up-gradient stream sampling location SW-1 and therefore samples could not 
be collected from this location. Barium was detected at down-gradient sample location 
SW-2 at similar concentrations to previous sampling events.  The reported concentration 
of barium at SW-2 is below its 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 2L Standards exceedances at the Caswell County 
Landfill is from percolation of landfill constituents from the waste management units into 
the uppermost groundwater aquifer.  Due to the detection of these exceedances above the 
2L 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 2L Standards exceedances in accordance with regulatory 
requirements. 
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2.0 INTRODUCTION 
S&ME Inc. (S&ME) has completed the August 2011 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 1584-11-P077 dated April 29, 2011.  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 August 3, 2011 sampling event, stream samples were only 
collected from surface water monitoring point SW-2. The creek was dry at stream 
sampling location SW-1 and therefore samples could not be collected from this location. 
 
This report discusses the field procedures, summarizes the field measurements and 
analytical results for the August 3, 2011 water quality monitoring event. 

3.0 SCOPE OF WORK 
S&ME has performed the first semi-annual groundwater sampling of the six (6) network 
groundwater monitoring wells for the 2011 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 August 2011 
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,  

 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 August 3, 2011.  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, and temperature.   
 
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, and temperature.   
 
The field data collected during sampling was recorded on the groundwater sampling field 
data sheets included in Appendix A 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 took place on August 3, 2011.  One stream samples (SW-2) was 
collected from an unnamed tributary of Moon Creek, which flows along the eastern 
portion of the Facility and flows easterly away from the Landfill.  Surface water sample 
SW-2 was collected from a downstream position with respect to the waste management 
unit.  The surface water sample was collected by immersing laboratory supplied 
containers directly into the stream at the location to be sampled.  After collection, the 
surface water sample was packed on ice and placed under chain-of-custody.  The stream 
sample was analyzed for the North Carolina Appendix I volatile organic constituents as 
well as the 8 RCRA metals by PACE Analytical Services, Inc.; a North Carolina certified 
laboratory. 
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5.0 RESULTS 

5.1 Groundwater Analytical Results 
The results of the laboratory analyses for the groundwater monitoring well samples are 
summarized in Tables 2 & 3.   
 
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 compliance monitoring wells (MW-1, MW-
2, MW-3, MW-4, MW-5, and MW-6) sampled on August 3, 2011. 
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. The metal barium was detected in the 
samples collected from one or more groundwater monitoring wells during the August 3, 
2011 monitoring event; however, at concentrations less than the corresponding NCAC 2L 
groundwater quality standard. There were no other metals detected above the method 
detection limit from any other groundwater monitoring wells during the August 3, 2011 
monitoring event. The analytical results of the metals analyses are summarized in Table 
3. 
 
Volatile Organic Compounds: 
As summarized in Table 2, 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. The 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, and 1,1-dichloroethane 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. 

5.2 Surface Water Analytical Results 
There were no volatile organic constituents detected above the method detection limit in 
the stream sample SW-2 during the August 3, 2011 groundwater monitoring event. The 
results are illustrated on Table 4. 
 
The metal barium was detected in SW-2, at similar concentrations to previous monitoring 
events.  The reported concentration is below the respective 15A NCAC 2B Surface Water 
Standard for barium for Class C surface waters. There were no other metals detected 
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above the method detection limit in the surface water sample collected during this 
sampling event. The results of the metals analyses are summarized on Table 5. 

5.3 Groundwater Flow Direction 
The static water levels in the monitoring wells were measured on August 3, 2011.  The 
depth to the water table ranged from 9.85 to 24.59 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 August 3, 2011 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 volatile organic constituents from the 
duplicate sample were similar in concentration to the results of the detected volatile 
organic 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 August 3, 2011 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.   
 
Previously, 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 
during the July 2010 groundwater monitoring event. 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 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.  
 
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 
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survey be completed for the Caswell County Landfill and the development of plans to 
address the NCAC 2L exceedances. 

6.0 REFERENCES 
Fetter, C. W., 1988, Applied Hydrogeology, New York; Macmillian Publishing 
Company, 1988, 592 pp. 
 
North Carolina Administrative Code, Title 15A, Department of Environment, Health and 
Natural Resources, Division of Environmental Management, Subchapter 2L, 
Classifications and Water Quality Standards Applicable to the Groundwaters of North 
Carolina, Sections .0100, .0200, and .0300 (November 8, 1993); from the Environmental 
Management Commission Raleigh, North Carolina. 
 
North Carolina Administrative Code, Title 15A, Department of Environment, Health and 
Natural Resources, Division of Environmental Management, Subchapter 2B, 
Classifications and Water Quality Standards Applicable to the Surface Waters of North 
Carolina, Section .0200 (April 1, 1991); from the Environmental Management 
Commission, Raleigh, North Carolina. 
 
North Carolina Administrative Code, Title 15A, Department of Environment, Health and 
Natural Resources, Division of Solid Waste Management, subchapter 13B, Solid Waste 
Management, Section .1600 (January 1, 1997). 



 

TABLES 

 













 

FIGURES 

 







 

APPENDIX A 
Groundwater Sampling Field Data Sheets 

 





















 

APPENDIX B 
Laboratory Analytical Reports 

 





















































 

 

APPENDIX C 
NC DENR Environmental Monitoring Reporting 

Form and Electronic Data 




	1.0 EXECUTIVE SUMMARY
	2.0 INTRODUCTION
	3.0 SCOPE OF WORK
	4.0 METHODS EMPLOYED
	4.1 Monitoring Well Sampling
	4.2 Surface Water Sampling

	5.0 RESULTS
	5.1 Groundwater Analytical Results
	5.2 Surface Water Analytical Results
	5.3 Groundwater Flow Direction
	5.4 Quality Assurance
	5.5 Preliminary Analysis of Cause and Significance of 2L Exceedances

	6.0 REFERENCES



