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1.0 INTRODUCTION 

The Harnett County Dunn-Erwin Landfill is located at NC State Road 1724/449 Daniel’s Road, 
Dunn, North Carolina.  The facility contains an active C&D landfill, active LCID landfill and 
closed unlined MSW landfill under Solid Waste Permit #43-02.  Solid Waste Management Rule 
15A NCAC 13B .0544 requires semi-annual groundwater monitoring with reports submitted to 
NCDENR.  A transfer station also operates at this location under SWS permit #43-07T.    
 
This report presents the results from the semi-annual monitoring event conducted April 21-22, 
2016.  Included in this report are a field procedure summary, laboratory analyses, summary 
tables, graphs and groundwater characterization.   

2.0 SITE HYDROGEOLOGY 

According to the 1985 North Carolina Geological Map the landfill is situated in the Coastal Plain 
Physiographic Province.  The Dunn–Erwin area in Harnett County is underlain by the cretaceous 
age Middendorf formation that is primarily light gray sand, sandstone and mudstone which acts 
as a confining unit.  The Middendorf formation was deposited in a deltaic system and varies 
from 15m to over 100m thick1. 
 
Groundwater depths historically range from 5 ft to 25 ft below ground surface (bgs) across the 
facility.  Groundwater generally flows west toward Steward Creek and south to an unnamed 
tributary of Stewart Creek.  There are minor seasonal variations in the flow pattern, but overall 
flow direction is consistent. 

3.0 SAMPLING LOCATIONS 

The sampling event, performed by Smith Gardner, Inc. (S+G) personnel, utilized the 
groundwater monitoring network that includes thirteen monitoring wells (MW-1, MW-2, MW-4, 
MW-9, MW-10, MW-16, MW-32, MW-33, MW-34, MW-35, MW-53, MW-56 and MW-57) located 
around the landfill perimeter, three piezometers (PZ-41, GP-28 and GP-30W) and four surface 
water sampling points (SW-1, SW-2, SW-3 and SW-4) up and downstream of the landfill.  SW-4 
was unable to be sampled during this event because it was dry.         
 
Figure 1 illustrates sampling locations.  Available well logs are included in Appendix A. 

4.0 SAMPLING PROCEDURES 

Sampling methods followed the protocol outlined in the North Carolina Water Quality 
Monitoring Guidance Document for Solid Waste Facilities (DENR, DWM) and the approved site 

                                                      
1 Sohl, Norman F. and Owens, James P. “Cretaceous Stratigraphy of the Carolina Coastal Plain”. The Geology of the Carolinas. University of Tennessee Press, 
1991. p191-220. 
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Water Quality Monitoring Plan2.  Each well was gauged to determine groundwater depth and 
then purged three to five well volumes or until dry.  Groundwater depths and elevations are 
presented in Table 1.   
 
Samples were collected by S+G personnel in laboratory prepared containers for the specified 
analytical procedures.  Groundwater samples and quality control blanks were properly 
preserved, placed on ice and transported to the laboratory facility within the specified hold 
times for each analysis.   

5.0 FIELD & LABORATORY RESULTS 

5.1 Field Results 

Temperature, pH, turbidity and specific conductance were measured in the field at the 
time of sampling via direct read instruments.  The field parameter results are 
summarized in Table 2 and remain consistent with previously reported sampling events. 

5.2 Laboratory Analysis 

Samples were transported to Environment 1, Inc., (Greenville, NC) a North Carolina 
certified laboratory (Wastewater ID: 10).  Analysis included Appendix I metals and VOCs 
for monitoring network locations.  The Pace Analytical Lab Microseeps was 
subcontracted by Environment 1 to perform the methane analysis.  All analysis this 
event was performed using Solid Waste Section (SWS) approved methods as reported on 
the laboratory report included in Appendix B.  

5.3 Laboratory Results 

Analytical results were compared to the NCDWM Solid Waste Section Quantitation 
Limits (SWSLs), 15A NCAC 2L.0200 (2LStandard), SWS Groundwater Protection (GWP) 
Standards and Federal Maximum Contaminant Levels (MCL).  Surface water results 
were compared with the NCAC 2B Standard for Class C waters (2B Standards).   
 
Most constituents were reported either below the Method Detection Limit (MDL) or were 
non-quantifiable values, which are noted as “J-values”.  “J-values” are defined by the 
lab as between the MDL and SWSL.   
 
Time versus concentration graphs are presented in Appendix C for the constituents 
detected above their respective 2L or GWP Standards this event.    
 
 

                                                      
2  Water Quality Monitoring Plan, Harnett County Dunn Erwin Landfill, Smith Gardner, Inc., October 2013. 
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5.3.1 Inorganic Constituents 

Three inorganic constituents were detected at or above their 2L Standards for 
this event: 
 

 Chromium (MW-10 and GP-30W);  
 Iron (MW-2, MW-10, MW-53 and GP-28); and 
 Lead (MW-16 and GP-30W). 

 
Inorganic detections are summarized in Table 3. 

5.3.2 Organic Constituents 

The following five constituents were detected at concentrations above their 
respective 2L Standards: 
 

 1,1-Dichloroethane (GP-28W); 
 Benzene (MW-53, MW-57 and GP-28W); 
 Methylene Chloride (MW-53 and GP-28W); 
 Tetrachloroethene (GP-28W); and 
 Vinyl Chloride (PZ-41S) 

 
Organic detections are provided in Table 4.     

5.3.3 Surface Water Results 

Surface water sample analysis indicated no inorganic or organic constituents 
were detected above 2B Standards for Class C waters. 

6.0 GROUNDWATER CHARACTERIZATION 

A potentiometric surface map was prepared from groundwater data for this sampling event.  
The data indicates that groundwater is flowing generally south and southwest towards Stewarts 
Creek, its tributary and associated wetlands that bisect the site.  This is consistent with 
groundwater flow patterns previously reported for the site. The potentiometric surface map is 
attached as Figure 1. 
 
Groundwater flow velocities during the sampling event were calculated for monitoring wells 
using the equation:   

V = Ki/n  
where: K = hydraulic conductivity 

i = groundwater gradient 
n = porosity 
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Groundwater flow velocities ranged from 0.25ft/day (MW-9) to 1.46 x 10-5 ft/day (MW-16). These 
calculated flow velocities are included in Table 5. 

7.0 CORRECTIVE ACTION 

The facility has been in Corrective Action since 2009.  In accordance with the Corrective Action 
Plan3 phytoremediation was implemented at the edge of the unlined MSW landfill.  The trees 
range from approximately 3 to 5 feet in height, with trunks about two inches thick.     
 
In November 2013, a Request for Corrective Action Evaluation4, which summarized recent water 
quality improvements at the compliance boundary and requested a two year evaluation period 
prior to implementation of additional remedial strategies, was approved by NCDENR.  In 
accordance with this request S+G has evaluated water quality at the site over the past two 
years.  Monitoring locations MW-9 and MW-10 addressed in the CAP continue to remain 
unimpacted by VOCs; however low levels of VOCs are still detected in MW-53 and GWP-28W.  
Select MNA parameters analyzed this event are presented in Table 6.  A detailed summary of 
sampling results over the past two years will be included in the Corrective Action Evaluation 
Summary Report which will be submitted under separate cover.   

8.0 CONCLUSIONS 

In general, detected constituents from this event are consistent with historical analytical data.  
VOC detections above the 2L Standard were reported in samples from wells MW-53, MW-57 and 
PZ-41S which are located within the 250 foot compliance boundary.  VOC detections above 2L 
were also reported in samples from GP-28W, which is located beyond the 250 ft. compliance 
boundary.   
 
As stated above, a review of the corrective action for this facility will be submitted under 
separate cover.  The facility will continue semi-annual monitoring with the next event scheduled 
for October 2016.  A summary report will be submitted to NCDEQ following laboratory sample 
analysis. 
 
 

                                                      
3 C.T.Clayton, Sr., P.E. Revised Corrective Action Plan, October 9, 2009. 

4 Smith Gardner, Inc. Revised Request for Corrective Action Evaluation, November 8, 2013. 
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Table 1

Groundwater Well Details & Elevations

Harnett County Dunn-Erwin Landfill

April 21-22, 2016

By:MG

Date:  5/26/2016

Monitoring 
Location

Well 
Installation 

Date
Latitude Longitude

Well 
Diameter 
(inches)

Total Well 
Depth (ft. 

bgs)

Ground 
Surface 

Elevation 
(ft. amsl)

TOC 
Elevation 
(ft. amsl)

Depth to 
Water 

(ft. bgs)

Water Table 
Elevation (ft. 

amsl)

Screen 
Interval (ft. 

bgs)
Screen Geology

MW-1 NA 35.36716 78.64757 2 66* 211.47 235.67 23.98 211.69 NA NA
MW-2 9/23/1994 35.36453 78.64586 2 30 183.91 198.01 15.95 182.06 15-30 silty clay
MW-4 9/23/1994 35.36296 78.64716 2 20 177.73 184.20 NM - 9-19 mottled clay
MW-9 NA 35.36404 78.65022 2 14.05* 195.45 206.00 10.94 195.06 NA NA
MW-10 3/8/2001 35.36347 78.65033 2 23 194.78 204.73 10.36 194.37 8-23 NA
MW-16 NA 35.35928 78.64841 2 24.6* 192.88 195.61 4.92 190.69 NA NA
MW-32 NA 35.35596 78.65430 2 43* 178.64 183.84 8.14 175.70 NA NA
MW-33 NA 35.35965 78.65526 2 24* 168.88 173.88 8.75 165.13 NA NA
MW-34 NA 35.35739 78.65324 2 19* 192.06 194.06 5.79 188.27 NA NA
MW-35 NA 35.36013 78.65195 2 38* 181.37 181.77 4.11 177.66 NA NA
MW-53 6/30/2010 35.36489 78.65006 2 15 197.79 209.59 10.55 199.04 5-15 sand/clay with sand
MW-56 6/29/2010 35.36620 78.65004 2 16 193.81 198.11 6.92 191.19 4-14 clayey sand
MW-57 6/29/2010 35.36648 78.64927 2 14 196.23 201.33 6.71 194.62 4-14 silty sand with clay
PZ-41 NA 35.36292 78.65012 NA 18.5 192.81 207.96 15.21 192.75 13.5-18.5 NA
GP-28 NA 35.36521 78.65088 NA 15.5* 197.06 204.26 10.89 193.37 NA NA
GP-30W 10/17/2002 35.36321 78.65080 1 20 194.19 208.76 14.91 193.85 6-16 silty sand

NOTE:
1.) Top of Casing Elevations from the Groundwater Monitoring report April 2013, prepared by C.T. Clayton, Sr., P.E. Inc., 4/20/2013
2.) * Well Depth measured in field October 2014
3.) Groundsurface elevation  interpreted from from topography in CAD
4.) NA = Not Available
5.) Depth to Water in MW-4 was not recorded this event
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Table 2

Field Parameters

Harnett County Dunn-Erwin Landfill

April 21-22, 2016

By: MG

Date: 5/26/2016

                                    

Monitoring 
Location

pH (std units)
Specific 

Conductivity 
(umhos/cm)

Temperature ( oC)
Turbidity 

(NTU)

MW-1 5.38 40 19.7 22.5
       MW-2 4.56 66 22.7 13.9

MW-4 4.53 63 20.3 26.8
                             MW-9 5.81 490 18.7 116

MW-10 5.27 39 24.3 18.5
                                  MW-16 4.82 40 17.4 100
            MW-32 6.05 185 18.4 24.7
                                    MW-33 4.80 60 18.1 37.7

MW-34 5.71 344 15.3 107
MW-35 4.94 60 18.3 23
MW-53 5.41 236 21.1 10.9
MW-56 4.59 68 17.9 267
MW-57 5.12 150 21.4 92.9
PZ-41 5.17 71 21.7 142
GP-28 4.64 92 16.0 96.2

GP-30W 4.99 39 22.4 279
SW-1 5.80 60 19.3 18.2
SW-2 5.65 60 20.1 18.6
SW-3 6.44 110 19.6 31.5

NOTE:
1) Field data collected by S+G personnel
2) SW-4 was unable to be sampled this event because it was dry.
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Table 3

Detected Inorganic Constituents

Harnett County Dunn Erwin Landfill

April 21-22, 2016

By: AL

Date:  6/15/2016

Monitoring 
Location

MDL SWSL
2L or GWP* 

Standard
MCL

2B 
Standard

MW-1 MW-2 MW-4 MW-9 MW-10 MW-16 MW-53 MW-56 MW-57 GP-28W GP-30W PZ-41S MW-32 MW-33 MW-34 MW-35 SW-1 SW-2 SW-3

Antimony 0.05 6 1 * 6 640 <0.05 <0.05 0.12 J 0.13 J 0.14 J 0.05 J 0.08 J 0.06 J 0.05 J 0.33 J 0.21 J 0.23 J 0.05 J 0.05 J 0.05 J <0.05 0.07 J <0.05 <0.05
Arsenic 0.66 10 10 10 10 <0.66 <0.66 <0.66 0.88 J 1.7 J <0.66 4.0 J 1.4 J 2.2 J 0.89 J 2.2 J 1.8 J <0.66 1.3 J 0.95 J <0.66 2.2 J 1.3 J 3.5 J 
Barium 0.02 100 700 2000 2000000 30.0 J 56.7 J 103 23.0 J 48.1 J 90.0 J 83.5 J 66.9 J 331 93.1 J 43.8 J 66.4 J 81.8 J 58 J 273 38.8 J 33.9 J 27.0 J 44.3 J
Beryllium 0.04 1 4 * 4 6.5 0.85 J 2 3 0.13 J 0.76 J 3 0.28 J 0.80 J 0.88 J 0.41 J 0.19 J 0.15 J 0.06 J 3 1 2 <0.04 <0.04 <0.04
Cadmium 0.05 1 2 5 2 0.44 J <0.05 <0.05 <0.05 0.12 J 0.18 J <0.05 0.05 J <0.05 0.26 J 0.08 J 0.06 J 0.24 J 0.08 J <0.05 <0.05 0.16 J 0.12 J <0.05
Chromium, total 0.06 10 10 100 50 <0.06 0.06 J <0.06 3.6 J 16 6.8 J <0.06 2.4 J 1.8 J 9.6 J 25 3.3 J 0.32 J 1.5 J 0.94 J 0.60 J 0.67 J 0.82 J 0.85 J
Cobalt 0.04 10 1 * NE 270 0.34 J 1.3 J 3.2 J 0.53 J 1.6 J 1.9 J 1.5 J 0.96 J 5.6 J 1.1 J 1.1 J 8.8 J 0.18 J 1 J 9.4 J 0.43 J 0.70 J 0.27 J 1.1 J
Copper 0.07 10 1000 1300 7 0.58 J 1.0 J 1.7 J 2.1 J 14 8.1 J 1.6 J 3.0 J 3.8 J 6.1 J 8.6 J 8.1 J 0.68 J 3.1 J 1.9 J 2.1 J 1.3 J 0.93 J 1.3 J
Iron 10.79 300 300 300 1000 NA 1276 NA NA 14130 NA 33750 NA NA 29275 NA NA NA NA NA NA NA NA NA
Lead 0.06 10 15 15 25 0.31 J 0.86 J 0.65 J 2.3 J 15 19 0.92 J 5.9J 3.5 J 13 9.9 J NA 0.18 J 2.5 J 1.2 J 2.2 J 0.82 J 0.50 J 1.0 J
Mercury 0.04 0 1 2 0 NA <0.04 NA 0.38 0.81 NA 0.24 NA NA 0.07 J NA NA NA NA NA NA NA NA NA
Nickel 0.06 50 100 NE 88 0.60 J 1.7 J 3.2 J 0.67 J 3.1 J 2.2 J 1.6 J 1.0 J 4.0 J 2.3 J 2.7 J NA 0.99 J 1.4 J 2.5 J 1.7 J 1.00 J 0.68 J 0.92 J
Selenium 0.54 10 20 50 5 <0.54 <0.54 1.1 J <0.54 1.1 J 0.92 J 0.92 J <0.54 3.3 J 0.81 J 0.95 J <0.54 <0.54 <0.54 0.68 J <0.54 <0.54 <0.54 <0.54
Silver 0.06 10 20 NE 0 <0.06 <0.06 <0.06 <0.06 0.06 J 0.10 J <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Thallium 0.05 5.5 0.28* 2 0.24 0.11 J 0.08 J 0.12 J 0.09 J 0.14 J 0.13 J <0.05 0.26 J 0.17 J 0.13 J 0.16 J 0.1 J <0.05 <0.05 <0.05 <0.05 0.05 J <0.05 <0.05
Vanadium 0.36 25 0.3 * NE NE 0.42 J 1.3 J 0.38 J 7.8 J 24.5 J 23 J 1.7 J 8.8 J 8.7 J 15 J 22.3 J 9.8 J 0.93 J 4.2 J 3.6 J 3 J 1.4 J 1.4 J 3.6 J
Zinc 1.61 10 1000 5000 2 50 3.0 J 12 15 <1.16 17 32 3.2 J 5.3 J 7.6 J 15 11 13 2.4 J 4.3 J 5.4 J 5 J 4.4 J 2.9 J 2.3 J

NOTE:
MDL - Method Detection Limit

SWSL - Solid Waste Section Quantitation Limits
2L - Groundwater Standards (15A NCAC 2L 0200)

GWP - Groundwater Protection Standards (noted by *)
MCL - Federal Maximum Contaminant Limit

2B - NCAC 2B Standard for Class C waters
NE - Detection limit not established

Bold - Detection above 2L or GWP Standard
J - Laboratory defined as deteced but below the reporting limit; therefore the result is an estimated concentration 

< MDL - Not detected at or above the Method Detection Limit
NA - Parameter not analyzed

2 - National Secondary Drinking Water Regulation

Table units are presented in ug/l.
Analysis by Environment 1 Incorporated, Report dated 6/10/2016.  Client ID #6040.
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Table 4

Detected Organic Constituents

Harnett County Dunn Erwin Landfill

April 21-22, 2016

By: AL

Date: 6/15/2016

Monitoring Location MDL SWSL
2L 

Standard
MCL MW-2 MW-10 MW-33 PZ-41S MW-53 MW-57 GP-28W GP-30W

1,1-Dichloroethane 0.20 5 6 NE 0.3 J 0.40 J <0.2 <0.2 4 J 2 J 12.6 0.60 J
1,4-Dichlorobenzene 0.39 1 6 75 <0.39 <0.39 <0.39 <0.39 5.1 2.3 1.7 <0.39
Acetone 9.06 100 6000 NE <9.06 <9.06 <9.06 <9.06 39.1 J <9.06 <9.06 <9.06
Benzene 0.24 1 1 5 <0.24 <0.24 <0.24 <0.24 4.5 2.5 2.8 <0.24
Carbon Disulfide 0.23 100 700 NE <0.23 <0.23 <0.23 0.3 J <0.23 <0.23 <0.23 <0.23
Cis-1,2-Dichlorethene 0.25 5 70 70 <0.25 <0.25 0.30 J 0.6 J 3.20 J 3.60 J 7.2 <0.25
Chlorobenzene 0.30 3 50 100 <0.3 <0.3 <0.3 <0.3 1.90 J 0.40 J 1.2 J <0.3
Chloroethane 0.48 10 3000 NE <0.48 <0.48 <0.48 <0.48 1.3 J <0.48 <0.48 <0.48
Methylene Chloride 0.64 1 5 NE <0.64 <0.64 <0.64 <0.64 5.1 <0.64 11.3 <0.64
Tetrachloroethene 0.17 1 0.7 5 <0.17 <0.17 <0.17 <0.17 0.50 J <0.17 1.6 <0.17
Trichloroethene 0.23 1 3 5 <0.23 <0.23 <0.23 <0.23 0.60 J 0.30 J 1.5 <0.23
Toluene 0.23 1 600 1000 <0.23 <0.23 <0.23 <0.23 2.3 <0.23 0.3 J <0.23
Vinyl Chloride 0.63 1 0.03 2 <0.63 <0.63 <0.63 1.0 0.90 J <0.63 0.90 J <0.63
Tetrahydrofuran 0.39 NE NE NE <0.39 <0.39 <0.39 <0.39 2.6 <0.39 <0.39 <0.39

NOTE:
MDL - Method Detection Limit

SWSL - Solid Waste Section Quantitation Limits
2L - Groundwater Standards (15A NCAC 2L 0200)

MCL - Federal Maximum Contaminant Limit
Bold - Detection above 2L Standard 

J - Concentration detected below the reporting limit; the result is an estimated concentration 
<MDL - Not detected at or abovethe Method Detection Limit

NE - Standard Not Established

Table is presented in units of ug/l.
Analysis by Environment 1 Incorporated, Report dated 6/10/2016.  Client ID #6040.
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Table 5

Groundwater Velocity Calculations

Harnett County Dunn Erwin Landfill

April 21-22, 2016

By: MG

Date: 6/22/2016

Monitoring 
Location

Water Table 
Elevation 
(ft. amsl)

Hydraulic 
Conductivity 

(cm/sec)

Estimated 
Porosity

Hydraulic 
Gradient 
(ft./ft.)

Groundwater 
Velocity 
(cm/sec)

Groundwater 
Velocity 
(ft/day)

MW-1 211.69 7.90E-07 0.28 0.0260 7.34E-08 2.08E-04
MW-2 182.06 3.50E-05 0.28 0.0242 3.03E-06 8.59E-03
MW-4 - 1.20E-05 0.28 - - -

 MW-9 195.06 8.60E-04 0.28 0.0291 8.93E-05 0.25
MW-10 194.37 3.00E-06 0.28 0.0213 2.28E-07 6.47E-04
MW-16 190.69 7.30E-08 0.28 0.0197 5.14E-09 1.46E-05
MW-32 175.70 2.90E-06 0.28 0.0319 3.30E-07 9.35E-04
MW-33 165.13 4.10E-06 0.28 0.0513 7.51E-07 2.13E-03

NOTE:
1)

2) Porosity values estimated from McWorter and Sunada (1977) (http://web.ead.anl.gov/resrad/datacoll/porosity.htm)
3) Velocity Calculated from V=K*i/n

V = velocity
K = Hydraulic Conductivity
i = Gradient
n = Porosity

4) Hydraulic Gradient Measured from April 2016 Potentiometric Surface

Hydraulic Conductivity values from Withers and Ravenel "Evaluation of Groundwater Flow and 
Direction", November 1994 except MW-9 and MW-10  which were obtained from ENSOL "Results of 
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Table 6

MNA Parameter Summary

Harnett County Dunn Erwin Landfill

April 21-22, 2016

By: MG

Date: 6/21/2016

MDL SWSL MW-2 MW-53 MW-9 MW-10 GP-28 GP-30W PZ-41S
Dissolved Oxygen (mg/L) NE NE NA 4.27 2.51 5.62 NA 6.02 3.61
Oxygen Reduction Potential (mv) NE NE NA 37.9 35.8 121.8 NA 168.3 131.9
Alkalinkity,  mg/l 1 NE <1 60 NA 7 <1 NA NA
Nitrate Nitrogen as N, mg/l 0.04 10 <0.04 1.43 J NA 0.14 J 3.28 J NA NA
Total Organic Carbon, mg/l 0.1 NE <0.1 7.85 NA 2.32 8.31 NA NA
Chloride, mg/l 5 NE 8 40 NA 5 23 NA NA
Methane, ug/l 0.037 NE 5.9 NA NA 57 8700 NA NA

NOTE:
MDL - Method Detection Limit

SWSL - Solid Waste Section Quantitation Limits
LOQ - Limit of Quantitation indicated by Gulf Coast Analytical Laboratories, LLC (GCAL).

J -

NE - Not Established
BOLD - Above SWSL

U - Parameter analyzed for but not detected
N/A - Not Applicable

Analysis by Environment 1 Incorporated, Report dated 6/10/2106.  Client ID #6040.
And Microseeps, Pace Workorder #18871

Laboratory defined detection less than the RL for Prism samples and between the MDL and LOQ 
for GCAL samples.
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Appendix A 

Well Logs 
 

April 2016 Groundwater Monitoring Report 
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Appendix B 

Laboratory Analytical Report 
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Appendix C 

Time vs. Concentration Graphs 
 

April 2016 Groundwater Monitoring Report 
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 1,1-Dichloroethane
 Time-Series Graph of GP-28W
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 Benzene
 Multi-Well Time-Series Graph
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 Chromium, total
 Multi-Well Time-Series Graph
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 Iron, total
 Multi-Well Time-Series Graph
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 Lead, total
 Time-Series Graph of MW-16
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 Dichloromethane (Methylene chloride)
 Multi-Well Time-Series Graph
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 Tetrachloroethene (-ethylene)
 Time-Series Graph of GP-28W
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 Vinyl chloride
 Time-Series Graph of PZ-41S
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