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July 16, 2013

Ms. Jaclynne Drummond
Solid Waste Section (SWS)
NCDENR Division of Waste Management
217 West Jones Street
Raleigh, NC  27603

Subject:   Semi-Annual Water Quality Monitoring Report with Corrective Action Update
                Greene County Active C&D and Closed Unlined Landfill
                Event Date: March 20, 2013

  Permit No. 40-02
  MESCO Project No. G13010.0

Dear Ms. Drummond:

Introduction 
On behalf of Greene County, Municipal Engineering Services Company, P.A. (MESCO) is pleased to present this 
Semi-Annual Water Quality Report with Corrective Action Update for spring 2013 at the Active Construction and 
Demolition  (C&D)  Landfill  and  Closed  Unlined  Sanitary  Landfill.    NCDENR  Solid  Waste  Rules 
15ANCAC13B.1630 through .1637 requires that Greene County provide this report to the SWS on a semi-annual 
basis.   This report documents the quality of the ground and surface waters during this monitoring event performed on 
March 20, 2013.  A brief corrective action update and qualitative evaluation comparing current and historical data is 
also presented.  During this event the only constituents attributed to landfill activities in concentrations above North 
Carolina Groundwater Standards (2L) was benzene and vinyl  chloride from samples collected at  MW-4 which is 
located within the relevant compliance boundary.

Background
The Greene County Active Construction and Demolition (C&D) Landfill  and Closed Unlined Sanitary Landfill  is 
located off Fire Tower Road (SR 1239), Walstonburg, Greene County, North Carolina and operates under permit #40-
02.  A topographic map showing the facility location is included as Figure 1.   

Prior to operating as a C&D landfill,  the site operated as an approximate 13-acre unlined sanitary landfill  which 
stopped receiving waste prior to January 1, 1998 in accordance with the Greene County Transition Plan.  The C&D 
landfill is operating on a portion of the top of the MSW unit which are monitored together.  

Water quality has been monitored at this facility on at least a semi-annual basis since 1994.  MESCO submitted an 
Assessment  and Corrective  Action (ACM)  [DIN:8776] report  dated August  30, 2007.  MESCO then developed a 
Corrective Action Plan (CAP) which was revised on February 12, 2010 (CAP-Rev. 5) [DIN:9670] and subsequently 
approved on February 16, 2010 [DIN:671].  Groundwater remediation using monitored natural attenuation (MNA) 
was initiated on March 30, 2010 and has continued on a semi-annual basis since.  A  Corrective Action Evaluation 
Report (CAER) was submitted to the SWS on October 16, 2012 (DIN:17502) which was was reviewed by the SWS 
and responded to on December 6, 2012 (DIN:17837).  

As specified within rule 15A NCAC 13B.1632(i) and the SWS Environmental Monitoring Report Form, this report 
contains sampling procedures, field and laboratory results, corrective action update, groundwater and surface water 
characterization,  and  findings.   Detections  compared  to  Standards  tables,  hydrogeologic  properties  table,   MNA 
parameters table, histograms of historical detections, potentiometric map, field parameters, and laboratory analytical 
reports with chains-of-custody (C-O-C) and quality assurance/quality control data. 

 



Sampling Procedures
Environment 1 (E1) of Greenville, NC, reportedly performed this monitoring event  utilizing portable monitoring 
methodology in accordance with the approved Sampling & Analysis Plan (SAP) contained in the CAP-Rev.5.  E1 
reportedly collected groundwater samples from five downgradient groundwater monitoring wells (MW-4, MW-5, 
MW-6,  MW-7  and  MW-8),  one  background  well  (MW-1R),  and  two  surface  water  points  (Upstream  and 
Downstream).  Quality control measures included submittal and analysis of an equipment blank (EB), field blank 
(FB) and trip blank (TB).   Surface water and groundwater  monitoring locations are depicted on Figure 1 and 
Figure 2 respectively.  

Static water levels in each well were measured electronically prior to purging.   Samples were transported under C-
O-C protocol and analyzed within the hold times specified for each method.  

Field Parameter Data
E1 quantified the field parameters pH, specific conductance,  temperature, turbidity, oxidation reduction potential 
(ORP) and dissolved oxygen (DO) which is presented in the laboratory analysis report in Appendix A.

Laboratory Results 
E1 performed analysis of water samples for the constituents listed in Appendix I of 40 CFR 258.  Both total and 
dissolved metals  were reported as requested by the SWS in the  CAER response (DIN 17837).   Locations that 
contained  Appendix II detections (total mercury, total tin) during the previous September 2012 event were re-tested 
during this event.   In addition, samples from MW-4 and background well MW-1, were analyzed for the full suite of 
MNA performance parameters as part of corrective action.  MNA analysis was conducted for volatile fatty acids, 
methane, ethane, ethene, and dissolved hydrogen by Microseeps Inc. of Pittsburgh, PA.  A sampling and analysis 
table summarizing the locations, constituents, and methods is presented on Table 1.     Laboratory results and C-O-
Cs are contained in Appendix A.  

Water samples were analyzed  to the laboratory-established Method Detection Limits (MDL), which are  at or below 
current Solid Waste Section Limits (SWSL).  Table 2 summarizes Appendix I contaminant constituents detected in 
groundwater and surface water samples above the current SWSL, Groundwater Protection Standards (GWP), North 
Carolina Groundwater Standards (2L)  or the applicable Class  C North Carolina Surface Water  Standards (2B). 
Table 3 summarizes Appendix II exclusive detections (defined in this report as not also listed in Appendix I ) above 
the MDL. 

Quality Control Samples

Six of the eighteen (33%) targeted total metals were detected in low non-quantifiable (“j” qualified) concentrations 
in the  EB.  Although low level field and/or laboratory artifact contamination was identified, the ground and surface 
water data appears uninfluenced by false positives or high/low bias.

Groundwater Samples 

Total metals not detected in any sample above 2L Standards.    

VOCs benzene  and vinyl  chloride  have consistently been detected in  concentrations  above their  respective  2L 
Standards in samples collected from MW-4 since the detection levels were reduced in March 2007 .   VOCs remain 
absent from samples collected from MW-7 and MW-8, delineation wells located east of MW-4.  

Targeted Appendix II exclusive parameters were not detected in levels above the SWSL nor established applicable 
Standards.  

A site map spatially depicting  contaminants detected in excess of the  2L Standard during this event is presented on 
Figure 2. 

Surface Water Samples 
Constituents were not detected above the applicable 2B Standard in the surface water sample collected upstream or 
downstream of the facility along an unnamed tributary of  Sandy Run.  
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Topographic Map with Site Location

FIGURE 1

Greene County Active C&D over Closed MSWLF

QUADRANGLE LEGEND

NOTE: Topographical map assembled from corresponding USGS 7.5-min. quadrangles of the subject region.
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Figure 3
Time-Series Graphs of Select Constituents
March 20, 2013
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Figure 4
Histograms of VOC Concentrations in MW-4
(March 30,2010-September 28, 2011) Compared to March 20, 2013
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Table 1
Sampling and Analysis Summary 
March 20, 2013
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Table 2
Detections in Water Samples Above SWSL, GWP, 2L, or 2B (Appendix I)
March 20, 2013

Sample ID Result Unit

MW-1R Barium, Total 3/20/13 136 0.07 100 2000
MW-1R Barium, Total Dissolved 3/20/13 69 j 0.13 100 2000

MW-4 3/20/13 3.2 0.39 1 6
MW-4 Benzene 3/20/13 3.2 0.24 1 1 2.2 L &/or LFG
MW-4 Vinyl Chloride 3/20/13 7.5 0.63 1 0.03 7.47 L &/or LFG

Upstream Zinc, Total 3/20/13 11 0.48 10 50
Upstream Zinc, Total Dissolved 3/20/13 7.5 j 10 50

Downstream Zinc, Total 3/20/13 10 0.48 10 50
Downstream Zinc, Total Dissolved 3/20/13 9.5 j 10 50

4 2B = North Carolina 15 NCAC 2B Surface Water Quality Standard for the Applicable Stream Classification 

                               A definitive source of the detection was not determined as part of this report.

j =Defined by laboratory as Between MDL and SWSL

L = Leachate

LFG = Landfill Gas

Parameter Name 1 Sample 
Date MDL 2 SWSL 3 2L 4 2B 5 GWP 6 Exceedance 

Amount
Preliminary 

Cause 7

ug/l
ug/l

1,4-Dichlorobenzene ug/l
ug/l
ug/l

ug/l
ug/l

ug/l
ug/l

1 MDL = Method Detection Limit
2 SWSL = Solid Waste Section Reporting Limit

3 2L = North Carolina 15A NCAC 2L Groundwater Quality Standard 

5 GWP = Groundwater Protection Standard 
7 Preliminary Cause = Refers to a preliminary analysis of the cause and/or source of a detection over the respective 2L/2B Standard.  

BOLD = Concentration > 2L, or 2B Standard 
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Table 3
Detections in Water Samples Above MDL (Appendix II Exclusive)
March 20, 2013

Sample ID Result Unit

MW-1R Tin, Total 3/20/13 0.32 j 0.1 100 NE 2000
MW-1R Tin, Total Dissolved 3/20/13 ND<0.1 0.1 100 NE 2000

MW-4 Tin, Total 3/20/13 0.23 j 0.1 100 NE 2000
MW-4 Tin, Total Dissolved 3/20/13 ND<0.1 0.1 100 NE 2000
MW-4 Sulfide 3/20/13 159 j 100 1000 NE NE

MW-5 Tin, Total Dissolved 3/20/13 0.21 j 0.16 100 NE 2000

MW-6 Tin, Total 3/20/13 0.11 j 0.1 100 NE 2000
MW-6 Tin, Total Dissolved 3/20/13 0.21 j 0.16 100 NE 2000

MW-8 Tin, Total 3/20/13 0.18 j 0.1 100 NE 2000
MW-8 Tin, Total Dissolved 3/20/13 1.9 j 0.16 100 NE 2000

j =Defined by laboratory as Between MDL and SWSL

Parameter Name Sample 
Date MDL 1 SWSL 2 2L 3 GWP 4 Exceedance

ug/l
ug/l

ug/l
ug/l
ug/l

ug/l

ug/l
ug/l

ug/l
ug/l

1 MDL = Method Detection Limit
2 SWSL = Solid Waste Section Reporting Limit
3 2L = North Carolina 15A NCAC 2L Groundwater Quality Standard 
4 GWP = Groundwater Protection Standard 

BOLD = Concentration >2L, or 2B Standard 
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Table 4

March 20, 2013

MW-1R 1.20E-04 15 0.019 16 N36E 4.84 116.94
MW-4 1.10E-04 15 0.007 5 S59E 13.03 104.86
MW-5 1.40E-04 15 0.024 23 S62W 14.9 100.86
MW-6 1.90E-04 15 0.016 21 N19E 6.72 110.69
MW-7 1.98E-04 7 0.033 98 S19E 9.96 100.52
MW-8 1.14E-03 7 0.030 502 S16E 6.22 105.14

Minimum 1.10E-04 7 0.007 5 - 4.84 100.52
Average 3.16E-04 12 0.022 111 - 9.28 106.50

Maximum 1.14E-03 15 0.033 502 - 14.9 116.94

NOTE: 

Data for hydraulic conductivities for MW-7 & MW-8 obtained from slug tests performed by MESCO (June, 2007)

where

Hydrologic Properties at Monitoring Well Locations

Monitoring 
Well

Hydraulic 
Conductivity 

(cm/sec)
Effective 

Porosity (%)
Hydraulic 
Gradient 

(ft/ft)
Linear Velocity 

(ft/yr)
Flow 

Direction
Depth to 

Groundwater 
(ft btoc)

 Groundwater 
Potentiometric Elevation  

(ft amsl)

Data for hydraulic conductivities for wells except MW-7 & MW-8 obtained from GAI Consultants'  Water Quality Modifications (October, 1994)

Hydrologic gradient from water level elevations on March 20, 2013

Flow rate (Q) is defined by modified Darcy's equation:

K= hydraulic conductivity
ne = effective porosity

dh= head difference
dl= horizontal distance

Q=−
K
ne
⋅
dh
dl
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Table 5
MNA Parameters at Monitoring Well Locations Summary
March 20, 2013

Parameters Method Units MW-1R MW-4
03/20/13 03/20/13

VFA – Acetic Acid AM23G 21 34 j <21
AM23G 7 <7 <7
AM23G 39 <39 <39
AM23G 13 <13 <13
AM23G 12 <12 <12

VFA – Lactic Acid AM23G 32 37 j 37 j
AM23G 10 <10 <10
AM23G 4 20 j 4.2 j
AM23G 4 <4 <4

Hydrogen AM20GAX 0.07 0.36 j 0.37 j
Methane AM20GAX 0.002 40 8600

AM20GAX 0.007 <0.007 0.14
Ethane AM20GAX 0.001 <0.001 <0.001
CO2-Dissolved SM4500CO2C 1000 81000 608000
Alkalinity SM2320B 1000 1000 231000
Sulfate SM426C 5000 10000 19600
Sulfide SM4500-S2D 100 <100 159
Chloride SM4500-CLB 5000 95000 10000
TOC SM5310C 300 <300 9400
COD HACH8000 20000 35000 <20000
BOD SM5210B 2000 <2000 8100
Iron, Total SM3111B 15.9 827 83050
Iron, Ferrous 3500FEB-97 50 <50 76598
Nitrate EPA353.2 30 4200 <30
Temperature SM2550B 0.10 C 13 15
ORP SM2580B 0.0 254.8 164.2
DO SM4500OG 100 mg/l 1.81 1.52
pH SM4500HB 0.10 SU 4.4 5.7
Specific Conductance SM2510B 1 404 451
Turbidity SM2130B 0.0 NTU 17 12
Notes:
VFA = Volatile Fatty Acids

mdl*

ug/l
VFA – Butyric Acid ug/l
VFA – Hexanoic Acid ug/l
VFA – i-Hexanoic Acid ug/l
VFA – i-Pentanoic Acid ug/l

ug/l
VFA – Pentaonic Acid ug/l
VFA – Propionic Acid ug/l
VFA – Pyruvic Acid ug/l

nM
ug/l

Ethene ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

mV

Umhos/cm

mdl* = Lowest Method Detection Limit for Lab Parameters or Lowest Field Measurement Possible
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Appendix B
Field Sampling Parameter Data Sheet(s)
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