
Hertford County Closed Unlined MSWLF
Winton, North Carolina

December 2011
         and
 January 2012

MESCO Project Number: G11012.0

Semi-Annual Water Quality Monitoring Report
Prepared for

Submitted on June 11, 2012

Municipal Engineering Services Company, P.A.
Garner and Boone, North Carolina

Permit Number: 46-01

P.O. Box 97
Garner, NC  27529
License No. C-0281
                 





             TABLE OF CONTENTS

SECTION                                                                                                                                         

Introduction                                                                                                                                         Page 1

Sampling Procedures                                                                                                                           Page 1

Field Parameter Data                                                                                                                           Page 2

Laboratory Results                                                                                                                              Page 2

Quality Control Samples                                                                                                                     Page 2

Groundwater Samples                                                                                                                         Page 2

Surface Water Samples                                                                                                                       Page 2

Groundwater and Surface Water Characterization                                                                              Page 2

Findings                                                                                                                                              Page 2

Closing                                                                                                                                                Page 3

FIGURES                       

Single- Day Potentiometric Map                                                                                                        Figure 1 

                                                                  

TABLES

Detections in Water Samples that Attain or Exceed  SWSL, GWP, 2L, or 2B                                     Table 1 

Hydrologic Properties at Monitoring Well Locations                                                                             Table 2

APPENDICIES

Laboratory Analysis Report and Chains of Custody                                                                   Appendix A



June 11, 2012

Mr. Ervin Lane
Solid Waste Section
NC DENR Division of Waste Management
1646 Mail Service Center
Raleigh, NC  27699-1646

Re:    Semi-Annual Water Quality Monitoring Report (December 2011/January 2012)
         Hertford County Closed Unlined Landfill
         Permit No. 46-01
         MESCO Project No. G11012.0

Dear Mr. Lane:

Introduction

The Hertford  County Closed Unlined MSWLF located near Winton, North Carolina operated under permit 46-01 
and is required to submit semi-annual compliance reports as a condition of rule 15A NCAC 13B .0500.  This water 
quality monitoring event was reportedly performed by Environment 1 Incorporated (E1) personnel of Greenville NC 
on June 7, 2011 in accordance with the semi-annual monitoring schedule prescribed by the NC Solid Waste Section 
(SWS) rules/regulations.  A verification sample was collected from surface water location SW-4 and analyzed for 
total metals by E1 on  January 19, 2012.  Laboratory analytical results indicate volatile organic compounds (VOCs) 
continue to persist within the surficial aquifer at the closed MSWLF, but natural attenuation processes appear to be 
occurring. 

Water  quality  monitoring  at  this  facility  includes  sampling  at  locations  outlined  in  the  approved  site  specific 
Sampling and Analysis Plan (SAP) submitted in the facility  Transition Plan  in November 1995.  As required in 
SWS rules and the SWS Environmental Monitoring Report Form, this report contains sampling procedures, field 
and laboratory results, groundwater and surface water characterization, and findings.  A detections compared to 
standards  table,  groundwater  flow  directions  and  rates  table,   groundwater  potentiometric  map,  quality 
assurance/quality control data, and  laboratory analytical data are also provided.  

Sampling Procedures

During the December 2011 sampling event, water samples were collected from thirteen groundwater monitoring 
wells  (MW-A through MW-M) and four  surface  water  sample points  (SW-1  through SW-4).   Quality  control 
measures were also implemented during this event which included submittal and subsequent quantification of an 
equipment blank (EB) and trip blank (TB).  Monitoring locations are shown on Figure1.  

Sampling was reported to be performed using methods outlined in the NCDENR Solid Waste Section Guidelines for  
Groundwater, Soil,  and Surface Water  Sampling revised April 2008.  Static water levels were measured, and a 
potentiometric map was constructed, as provided in  Plate 1.   Samples were transported under chain-of-custody 
(C-O-C) protocol within the specified hold times for each analysis.  

 



Field Parameter Data

Field parameters (pH, specific conductance and temperature) were recorded and are presented in the laboratory 
report in Appendix A.  Field parameters are generally consistent with historically reported data. 

Laboratory Results 

Groundwater samples and EB were analyzed for the Appendix I list of VOCs by method EPA 8260B, Appendix I 
total unfiltered metals and mercury via EPA 200.8.  The surface waters were analyzed for the same parameters and 
methods  except mercury was not a target analyte.  Quality control sample TB was tested for  Appendix I VOCs.

Water samples were reported to laboratory specific Method Detection Limits (MDL) which are  quantifiable at or 
below current Solid Waste Section Limits (SWSL).  Table 1 summarizes constituents detected in water samples in 
concentrations  exceeding  the  current  SWSL,  Groundwater  Protection  Standards  (GWP),  North  Carolina 
Groundwater  Standards  (2L)  or  the  North  Carolina  Surface  Water  Standards  (2B) for  Class  C surface  waters. 
Laboratory results and C-O-Cs are presented in Appendix A.

Quality Control Samples 
Metals  were  detected  in  non-quantifiable  concentrations  in  equipment  blank  EB;  however,  it  appears  that  this 
laboratory/field induced artifact contamination had no effect on the validity of the data set. 

Groundwater Samples 
The only total metal detected above its respective 2L Standard was nickel in downgradient well MW-H.   One or 
more VOCs were detected in concentrations above their respective 2L Standards in MW-A, MW-B, MW-D, MW-E, 
MW-F,  MW-G, MW-H, MW-I,  MW-J,  and MW-L.    Vinyl  chloride,  a  common biodegradation  byproduct  of 
reductive dechlorination, continues to be the most prevalently detected contaminant.  

Surface Water Samples
Total chromium, lead and zinc were detected in SW-4 at concentrations exceeding the 2B Standard on December 15, 
2011.  However,   these  constituents  were not  detected in  quantifiable  concentrations  in  the  verification  sample 
collected 35 days later on January 19, 2012.  VOCs were not detected in concentrations exceeding the applicable 2B 
Standards.

Groundwater and Surface Water Characterization

A potentiometric  map constructed from groundwater  elevation data obtained by E1 during the December 2011 
sampling event is presented as Figure 1.  Groundwater flow rates and directions were calculated and are included on 
Table 2.   Groundwater in the surficial  aquifer flows in a general north-northwestern direction towards Potecasi 
Creek.  Groundwater flow rates range from about 1 ft/yr (MW-C) to 57 ft/yr (MW-H), and average  22 ft/yr.   Flow 
directions and gradients are consistent with historical observations.

Findings

Results from the latest semi-annual sampling event indicate that VOCs continue to persist in the surficial aquifer. 
Landfill gas has previously been detected at the facility and may be a factor in the occurrence and migration of 
VOCs in groundwater, especially in MW-A, MW-B and MW-G which are located hydraulically upgradient of the 
waste boundary.   Constituents detected in groundwater samples at levels exceeding 2L Standards have previously 
been detected at similar concentrations, and therefore, do not appear to be increasing.
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Table 1
Detections in Water Samples that Attain or Exceed SWSL, GWP, 2L or 2B 
December 15, 2011
January 19, 2012 (SW-4 Metal Verification Sample)

Sample Date Result Unit

MW-A 12/15/2011 1.1 0.39 1 6
MW-A Barium, Total 12/15/2011 130 0.02 100 700
MW-A Benzene 12/15/2011 1.4 0.24 1 1 0.4 L &/or LFG
MW-A 12/15/2011 4.6 0.3 3 50
MW-A Cobalt, Total 12/15/2011 115 0.03 10 70 45
MW-A Vinyl Chloride 12/15/2011 1 0.63 1 0.03 0.97 L &/or LFG
MW-A Zinc, Total 12/15/2011 16 0.24 10 1050

MW-B Arsenic, Total 12/15/2011 10 0.1 10 10
MW-B Barium, Total 12/15/2011 117 0.02 100 700
MW-B Cobalt, Total 12/15/2011 49 0.03 10 70
MW-B 12/15/2011 7.1 0.23 1 3 4.1 L &/or LFG
MW-B Vinyl Chloride 12/15/2011 7.6 0.63 1 0.03 7.57 L &/or LFG
MW-B Zinc, Total 12/15/2011 18 0.24 10 1050

MW-C Beryllium, Total 12/15/2011 1 0.02 1 4
MW-C Zinc, Total 12/15/2011 34 0.24 10 1050

MW-D Barium, Total 12/15/2011 125 0.02 100 700
MW-D Cobalt, Total 12/15/2011 75 0.03 10 70 5
MW-D Vinyl Chloride 12/15/2011 1.4 0.63 1 0.03 1.37 L &/or LFG
MW-D Zinc, Total 12/15/2011 60 0.24 10 1050

MW-E 12/15/2011 4.5 0.39 1 6
MW-E Barium, Total 12/15/2011 113 0.02 100 700
MW-E Benzene 12/15/2011 3 0.24 1 1 2 L &/or LFG
MW-E 12/15/2011 23.5 0.3 3 50
MW-E Cobalt, Total 12/15/2011 72 0.03 10 70 2
MW-E Vinyl Chloride 12/15/2011 1.4 0.63 1 0.03 1.37 L &/or LFG
MW-E Zinc, Total 12/15/2011 13 0.24 10 1050

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

Cause 7

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

Chlorobenzene ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l

Trichloroethene ug/l
ug/l
ug/l

ug/l
ug/l

ug/l
ug/l
ug/l
ug/l

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

Chlorobenzene ug/l
ug/l
ug/l
ug/l
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Sample Date Result UnitSample 
ID Parameter Name 1 MDL 2 SWSL 3 2L 4 2B 5 GWP 6 Exceedance Preliminary 

Cause 7

MW-F 12/15/2011 4.8 0.39 1 6
MW-F Barium, Total 12/15/2011 486 0.02 100 700
MW-F Benzene 12/15/2011 2.9 0.24 1 1 1.9 L &/or LFG
MW-F Beryllium, Total 12/15/2011 1 0.02 1 4
MW-F Cadmium, Total 12/15/2011 1 0.02 1 1.75
MW-F 12/15/2011 15.5 0.3 3 50
MW-F 12/15/2011 30 0.25 5 70
MW-F Cobalt, Total 12/15/2011 105 0.03 10 70 35
MW-F Mercury 12/15/2011 0.82 0.05 0.2 1.05
MW-F Thallium, Total 12/15/2011 1 j 0.02 5.5 0.28 0.72
MW-F 12/15/2011 1.4 0.23 1 3
MW-F Vanadium, Total 12/15/2011 12.8 j 0.14 25 3.5 9.3
MW-F Vinyl Chloride 12/15/2011 8.9 0.63 1 0.03 8.87 L &/or LFG
MW-F Zinc, Total 12/15/2011 715 0.24 10 1050

MW-G Barium, Total 12/15/2011 127 0.02 100 700
MW-G Vinyl Chloride 12/15/2011 1.9 0.63 1 0.03 1.87 L &/or LFG
MW-G Zinc, Total 12/15/2011 33 0.24 10 1050

MW-H Barium, Total 12/15/2011 186 0.02 100 700
MW-H Cobalt, Total 12/15/2011 241 0.03 10 70 171
MW-H Nickel, Total 12/15/2011 184 0.04 50 100 84 N
MW-H Thallium, Total 12/15/2011 9 0.02 5.5 0.28 8.72
MW-H Zinc, Total 12/15/2011 17 0.24 10 1050

MW-I 12/15/2011 5.8 0.39 1 6
MW-I Barium, Total 12/15/2011 213 0.02 100 700
MW-I Benzene 12/15/2011 3.7 0.24 1 1 2.7 L &/or LFG
MW-I 12/15/2011 21.4 0.3 3 50
MW-I Cobalt, Total 12/15/2011 68 0.03 10 70
MW-I Vinyl Chloride 12/15/2011 11.7 0.63 1 0.03 11.67 L &/or LFG
MW-I Zinc, Total 12/15/2011 37 0.24 10 1050

MW-J 12/15/2011 0.8 j 0.17 1 0.7 0.1 L &/or LFG
MW-J Vinyl Chloride 12/15/2011 1.9 0.63 1 0.03 1.87 L &/or LFG
MW-J Zinc, Total 12/15/2011 17 0.24 10 1050

MW-L Cobalt, Total 12/15/2011 70 0.03 10 70
MW-L Vinyl Chloride 12/15/2011 2.2 0.63 1 0.03 2.17 L &/or LFG
MW-L Zinc, Total 12/15/2011 451 0.24 10 1050

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

Chlorobenzene ug/l
Cis-1,2-Dichloroethene ug/l

ug/l
ug/l
ug/l

Trichloroethene ug/l
ug/l
ug/l
ug/l

ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
ug/l
ug/l

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

Chlorobenzene ug/l
ug/l
ug/l
ug/l

Tetrachloroethene ug/l
ug/l
ug/l

ug/l
ug/l
ug/l
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Sample Date Result UnitSample 
ID Parameter Name 1 MDL 2 SWSL 3 2L 4 2B 5 GWP 6 Exceedance Preliminary 

Cause 7

SW-1 Cobalt, Total 12/15/2011 13 0.03 10 270

SW-2 Cobalt, Total 12/15/2011 11 0.03 10 270

SW-3 Barium, Total 12/15/2011 231 0.02 100 200000
SW-3 Zinc, Total 12/15/2011 14 0.24 10 50

SW-4 Barium, Total 12/15/2011 638 0.02 100 200000
SW-4 Barium, Total 01/19/2012 103 0.02 100 200000
SW-4 Chromium, Total 12/15/2011 13 0.04 10 50 3 N &/or A
SW-4 Chromium, Total 01/19/2012 0.53 j 0.04 10 50
SW-4 Cobalt, Total 12/15/2011 73 0.03 10 270
SW-4 Cobalt, Total 01/19/2012 4.2 j 0.03 10 270
SW-4 Copper, Total 12/15/2011 16 0.02 10 7 9 N &/or A
SW-4 Copper, Total 01/19/2012 1 j 0.02 10 7
SW-4 Lead, Total 12/15/2011 19 0.02 10 25 4 N &/or A
SW-4 Lead, Total 01/19/2012 0.73 j 0.02 10 25
SW-4 Silver, Total 12/15/2011 0.1 j 0.02 10 0.06 0.04 N &/or A
SW-4 Silver, Total 01/19/2012 ND 0.02 10 0.06
SW-4 Toluene 12/15/2011 3.7 0.23 1 11
SW-4 Vanadium, Total 12/15/2011 28 0.14 25 NE
SW-4 Vanadium, Total 01/19/2012 1.2 j 0.14 25 NE
SW-4 Zinc, Total 12/15/2011 174 0.24 10 50 124 N &/or A
SW-4 Zinc, Total 01/19/2012 7.9 j 0.24 10 50

j =The reported value is between the laboratory method detection limit (MDL) and the laboratory method reporting limit (MRL),

    adjusted for actual sample preparation data and moisture content, where applicable

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

ND = Not Detected above MDL

L = Leachate

LFG = Landfill Gas

N = Natural from erosion of natural deposits

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
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

1 Table contains constituents detected at or above SWSL, GWP, 2L, or 2B 
2 MDL = Method Detection Limit
3 SWSL = Solid Waste Section Reporting Limit 
4 2L = North Carolina 15A NCAC 2L Groundwater Quality Standard 
5 2B = North Carolina 15 NCAC 2B Surface Water Quality Standard for this Specific Stream Classification 
6 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.  

A = Artifact contamination.  Laboratory &/ or field induced as not detected in verification resample

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

December 15, 2011

(cm/second) (feet/year)
MW-A 7.30E-04 20 0.0096 36 N02E 26.60 23.65 Sand
MW-B 6.90E-04 20 0.0041 15 N32W 25.45 24.32 Sand
MW-C 1.10E-04 20 0.0009 1 N56W 21.30 24.28 Clayey Sand
MW-D 4.40E-04 20 0.0065 15 N00W 28.26 20.05 Clayey Silt
MW-E 3.10E-03 20 0.0008 14 N79W 27.79 20.07 Sand
MW-F 3.10E-03 20 0.0020 32 N58W 31.29 18.20 Clayey Sand
MW-G 1.80E-03 20 0.0018 17 N25W 25.47 24.63 Sand
MW-H 4.60E-03 20 0.0024 57 N15W 27.94 17.52 Sand
MW-I 1.10E-03 20 0.0028 16 N79W 30.45 17.55 Sand
MW-J 1.20E-03 20 0.0053 33 N70W 28.14 18.12 Sand
MW-K 3.50E-03 20 0.0010 19 N03E 29.62 19.19 Sand
MW-L 1.60E-04 20 0.0039 3 N35W 25.56 20.85 Sand
MW-M 1.20E-03 20 0.0050 31 N06W 23.36 24.41 Sand

Minimum 1.10E-04 20 0.0008 1 - 21.30 17.52 - -
Average 1.67E-03 20 0.0035 22 - 27.02 20.99 - -
Maximum 7.30E-04 20 0.0096 57 - 31.29 24.63 - -

NOTE: 

Average linear velocity rate (Q) is defined by the equation:

where

Hydrologic Properties at Monitoring Well Locations

Monitoring 
Location

Hydraulic 
Conductivity 

Effective 
Porosity 

(%)

Hydraulic 
Gradient 
(feet/feet)

Groundwater 
Average 
Linear 

Velocity Rate Flow 
Direction

Depth to 
Groundwater

Groundwater 
Potentiometric 

Elevation 
Screened 
Interval 

Lithology

Direction in 
Relation to 

MSWLF 
Boundary(ft btoc) (ft amsl)

Crossgradient
Upgradient
Upgradient

Downgradient
Downgradient
Downgradient

Upgradient
Downgradient
Downgradient
Downgradient
Downgradient
Downgradient
Crossgradient

Values for effective porosity & hydraulic conductivity obtained from GAI Consultants'  Assessment Report (Feb. 1996).
Hydrologic Gradient from groundwater elevations recorded on December 15, 2011.

K = hydraulic conductivity
ne = effective porosity

dh = head difference

dl = horizontal distance

dl
dh

n
KQ
e

⋅−=



Appendix B
Laboratory Analysis Reports

Chains of Custody
Field Data Reports
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