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1.0 INTRODUCTION 

The Halifax County Landfill, operating under Solid Waste Permit #42-04, is required to submit 
semi-annual groundwater monitoring reports (15A NCAC 13B .0544) for assessment 
monitoring. This report presents the results from the semi-annual monitoring event conducted 
February 9-11, 2015.   
 
The Halifax County Landfill is currently accepting C&D waste over the closed, unlined municipal 
solid waste (MSW) landfill.  In December 1997 the landfill stopped accepting MSW; and the 
County is currently transferring MSW waste off-site to a lined landfill facility.  The old landfill 
was closed per Solid Waste Regulations and a certification report was submitted to the Solid 
Waste Section (SWS) in September 1998.  In 2007 an Assessment of Corrective Measures1 was 
prepared to evaluate previously detected groundwater quality issues as well as remedial 
options for the site.  A Corrective Action Plan (CAP)2 for the site was approved June 8, 2009.  
Section 7.0 of this report provides an update regarding the current corrective action situation 
for this facility. 
 
This report presents a field procedure summary, laboratory analyses, groundwater 
characterization and summary tables and graphs.   

2.0 SITE HYDROGEOLOGY 

According to the 1985 North Carolina Geological Map and Groundwater in the Halifax Area, 
North Carolina (Dept. of Conservation and Development Bulletin #51, 1946) the landfill is 
situated on the eastern edge of the Eastern Piedmont Physiographic Province; slightly west of 
the Coastal Plain overlap.  Generally, Western Halifax County is underlain by felsic to 
intermediate, crystalline igneous and metamorphic rocks of early to late Paleozoic age.  Eastern 
Piedmont rocks generally exhibit a northeastern strike and locally dip gently eastward due to 
regional metamorphism and folding that produced a broad plunging anticline.  The area was 
simultaneously intruded by a number of felsic (granite) plutons.  The granitic pluton underlying 
the landfill is the Butterwood Creek intrusion.  
 
Groundwater depths generally range from near surface level in the lowland areas along 
Brewer’s Creek and its tributary up to 45 ft. below grade along the ridge east of the landfill.  
Groundwater at the site flows generally west towards Brewer’s Creek and its tributary.  There 
are minor seasonal variations in the flow pattern, but overall flow direction is consistent.  
 
 
 

                                                      
1 Richardson Smith Gardner and Associates, Inc., Assessment of Corrective Measures Halifax County 
Landfill 12/07. 
2 Richardson Smith Gardner and Associates, Inc., Corrective Action Plan Halifax County Landfill 5/09. 
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3.0 SAMPLING LOCATIONS 

The sampling event performed by Environment 1, Inc. utilized the groundwater monitoring 
network that includes thirteen monitoring wells (MW-1, MW-2A, MW-2AD, MW-3AS, MW-3D, 
MW-6D, MW-7D, MW-15R, MW-16A, MW-17, MW-18D, MW-18S, and G-13) located around the 
landfill perimeter, and three surface water sampling points (SW-1, SW-2 and SW-3) up and 
downstream of the landfill.  Water level was measured at one additional piezometer location 
(BP-3) upgradient of the landfill to assist in potentiometric surface evaluation.  
 
Figure 1 illustrates sampling locations.  Boring logs for the groundwater monitoring wells 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 
Water Quality Monitoring Plan3.  Each well was gauged to determine groundwater depth and 
then purged three to five well volumes or until dry.  Depth to groundwater is presented in Table 
1.   
 
Samples were collected by Environment 1 personnel in laboratory prepared containers for the 
specified analytical procedures.  Groundwater samples were properly preserved, placed on ice 
and transported to the laboratory facility within the specified hold times for each analysis.  Trip 
and equipment blanks were also analyzed for quality control. 

5.0 FIELD & LABORATORY RESULTS 

5.1 Field Results 

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

5.2 Laboratory Analysis 

Samples were transported to Environment 1, Inc., in Greenville, NC, a North Carolina 
certified laboratory (NC Wastewater ID #10).  Laboratory analysis included Appendix II 
metals and Volatile Organic Compounds (VOCs), pesticides, PCBs and semi-volatile 
organics analyzed via the EPA Test Method presented in the laboratory report.   
 
Designated wells (MW-2A, MW-2AD, MW-3AS, MW-3D, MW-6D, MW-7D, MW15R, MW-
16A, MW-17, MW-18S, MW-18D and G-13 were also analyzed for MNA and indicator 

                                                      
3  Water Quality Monitoring Plan, Halifax County Landfill, Richardson Smith Gardner & Associates, May 2009. 
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parameters by Solid Waste Section 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) and 15A NCAC 2L.0200 (2LStandard).  Constituent concentrations 
reported by the laboratory between the method detection limit (MDL) and SWSL are 
considered estimated values and are denoted with a ‘‘J’’ qualifier.  Most constituents 
were either below the MDL or were non-quantifiable ‘‘J-values’’.   
 
Time versus concentration graphs for the constituents detected above their respective 
2L Standards are included in Appendix C.   

5.3.1 Inorganic Constituents 

Iron (MW-2A, MW-3AS, MW-6D, MW-7D and 18-S) was the only inorganic 
constituents were detected above its 2L Standard for this event.  Inorganic 
detections are summarized in Table 3. 

5.3.2 Organic Constituents 

Six constituents were found in samples at concentrations above their respective 
2L Standards for this event: 
 

 Benzene (MW-3AS and MW-16A); 
 1,1-Dichloroethane (MW-2A, MW-2AD, MW-3D, and MW-16A); 
 1,2-Dichloropropane (MW-2AD) 
 Tetrachloroethene (MW-3D, MW-16A, and MW-17); 
 Trichloroethene (MW-16A) and 
 Vinyl chloride (MW-2A). 

 
An organic detection summary is provided on Table 4.  Several constituents, 
including tetrachloroethene and trichloroethene, are demonstrating and 
increasing trend in samples collected from MW-16A.  Landfill gas is thought to 
be responsible due to the cross-gradient well location. 

5.3.3 Surface Water Results 

Results from surface water sample analysis indicated no inorganic or organic 
constituents were detected above 2B Standards for Class C waters this event. 

5.3.4 MNA Constituents 

The following parameters were measured for designated wells (listed in Section 
5.2) for this event: 
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 BOD 
  COD 
 nitrate nitrogen  
 TOC 
 chloride 
 sulfide 

carbon dioxide 
ORP 
dissolved oxygen 
methane 
ethane/ethane 
volatile fatty acids  

 
Groundwater chemistry indicates anaerobic conditions in wells MW-3AS, MW-3D, 
MW-17 and MW-18S with aerobic conditions exhibited in the remaining MNA 
wells.  Natural attenuation processes are occurring for chlorinated compounds.  
MNA indicator results from this event are summarized in Table 5, and will be 
utilized for future site geochemistry and remedial strategy evaluation.  Results of 
Biochlor analysis are included as Appendix D. 

6.0 GROUNDWATER CHARACTERIZATION 

A potentiometric surface map was prepared using groundwater data from this sampling event.  
The data indicates that groundwater is flowing generally to the west towards Brewer’s Creek.  
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 two monitoring wells 
using the equation:   

V = Ki/n  
 

where: K = hydraulic conductivity 
i = groundwater gradient 
n = porosity 

  
Groundwater flow velocities ranged from 0.006 ft/day (MW-16A) to 0.037 ft/day (MW-2A). These 
calculated flow velocities are included in Table 6. 

7.0 CONCLUSIONS 

In general, the detected constituents are consistent with historical analytical data.  
Tetrachloroethene and trichloroethene concentrations in MW-16A continue to demonstrate an 
increasing trend.   Due to this well’s location up/cross-gradient, the source of this increase may 
be landfill gas.  A landfill gas flare has been installed on a nearby landfill gas vent within the 
waste in an effort to reduce landfill gas pressure in this area.  We will continue to watch the 
trends in this well.   
 
The next groundwater monitoring event is scheduled for February 2015.  A groundwater 
monitoring report will be submitted to NCDENR after receipt and analysis of laboratory data. 
 
 



 

FIGURE 

 
 

February 2015 - Groundwater Monitoring Report  
Halifax County Closed MSW Landfill 

NC Solid Waste Permit No. 42-04 
  



 

 

This page intentionally left blank. 
 



MW-10

MW-11

MW-15

SW-1

SW-2

SW-3

G-13
G-13D

MW-3AS

LEGEND

REFERENCES

PROPERTY LINE

1. AERIAL PHOTOGRAPHY FROM BING WORLD IMAGERY, DATE
NOT SPECIFIED.

NOTES
1. GROUNDWATER DATA RECORDED IN FEBRUARY 2015 BY

ENVIRONMENT 1, INC. PERSONNEL.

MW-2

GROUNDWATER FLOW
DIRECTION

SW-1

MONITORING WELL
LOCATION
SURFACE WATER
SAMPLING LOCATION

0 300' 600'

G
:
\
C

A
D

\
H

a
l
i
f
a
x
\
H

a
l
i
f
a
x
-
8
\
s
h
e
e
t
s
\
H

A
L
I
-
B

0
2
8
7
.
d
w

g
 
-
 
 
5
/
1
/
2
0
1
5
 
1
1
:
1
3
 
A

M

MW-1
(APPROXIMATELY
765' NORTH FROM
THIS LOCATION )

TOP OF CASINGTOC

DEPTH TO WATERDTW

GROUNDWATER ELEVATIONGWE

POTENTIOMETRIC CONTOUR250

NOT USED IN CONTOURING*

*

*

EX. STREAM (APPROX.)

BORROW AREA

HALIFAX COUNTY
LANDFILL

CLOSED C&D
LANDFILL



 

 

This page intentionally left blank. 
 



 

TABLES 

 
 

February 2015 – Groundwater Monitoring Report 
Halifax County Closed MSW Landfill 

Solid Waste Permit No. 42-04 
  



 

 

This page intentionally left blank. 
 



Table 1
Groundwater Elevations

Halifax County Closed Landfill
February 9-11, 2015

By: LMH
Date: 4/07/2015

Monitoring 
Location

Well 
Installation 

Date
Latitude Longitude

Well 
Diameter 
(inches)

Total Well 
Depth (ft. 

bgs)

Ground 
Surface 

Elevation (ft. 
amsl)

TOC 
Elevation 

(ft)

Depth to 
Water 

(ft)

Water Table 
Elevation (ft)

Screen 
Interval 
(ft. bgs)

Screen Geology

MW-1* NA 36.3804 77.8143 2 42.61** 321.18 323.18  28.14 295.04 NA NA
MW-2A 07/26/1995 36.3731 77.8141 2 14 246.43 246.43 5.13 241.30 4-14 Silt & Sand
MW-2AD 09/01/1999 36.3732 77.8140 2 40 245.65 245.65 4.69 240.96 30 - 40 Coarse Sandy PWR
MW-3AS 07/25/1995 36.3723 77.8134 2 19 248.57 251.57  8.90 242.67 9-19 Clayey Silty Sand
MW-3D NA 36.3723 77.8134 2 52.20** 251.73 251.73 8.37 243.36 NA NA
MW-6D 10/30/1991 36.3742 77.8144 2 40 253.22 253.22 11.62 241.60 25 - 40 Sandy Silt
MW-7D 10/31/1991 36.3751 77.8137 2 40 249.09 249.09 3.14 245.95 25 - 40 Sandy Silt
MW-15R 08/31/1999 36.3744 77.8106 2 43 299.78 299.78 28.20 271.58 33 - 43 Sandy Clayey Silt
MW-16A 07/26/1995 36.3715 77.8111 2 15 271.46 271.46 5.14 266.32 5 - 15 Clayey Sand
MW-17 10/03/2007 36.3726 77.8138 2 25 247.75 247.75 5.15 242.60 15 - 25 Saprolite
MW-18S 10/16/2007 36.3730 77.8144 2 18 244.52 244.52 4.34 240.18 8-18 Clayey Sand/Saprolite
MW-18D 10/17/2007 36.3731 77.8145 2 52 244.04 244.04 4.11 239.93 47 - 52 Granite
BP-3 NA 36.3732 77.8102 2 NA NA 300.50 27.74 272.76 NA NA
BP-9 NA 36.3750 77.8094 2 NA NA 303.48 23.36 280.12 NA NA

NOTE:
1.) MW-1 is not used in the ground water characterization calculations due to its remote location from the landfill
2.) ** Well depth from Environment 1 3/26/2015 Report client ID#6015
3.) 3' stickup estimated, therefore groundwater elevation is also estimated
4.) NS = Not Sampled
5.) NA = Not Available

H:\Projects\Groundwater Monitoring\2. Groundwater Monitoring Reports\Halifax\W. Halifax 2-2015\closed MSW\Feb15 hal gw tables.xlsx



Table 2
Field Parameters

Halifax County Closed Landfill
February 9-11, 2015

By: LMH
Date: 4/07/2015

Monitoring 
Location

pH (std units)
Specific 

Conductivity 
(umhos/cm)

Temperature 

(oC)
Turbidity 

(NTU)

Dissolved 
Oxygen (DO) 

(mg/l)

Oxygen Reduction 
Potential (ORP) 

(mv)
MW-1 5.2 33 13 80 8.01 136

MW-2A 6.1 287 10 21 1.43 70
MW-2AD 6.7 485 10 4.2 2.07 190
MW-3AS 6.1 906 14 450 0.65 -12
MW-3D 6.1 192 14 1.5 0.80 55
MW-6D 6.5 454 14 4.9 2.05 72
MW-7D 5.8 59 11 11 7.32 111
MW-15R 4.9 52 14 4.8 7.35 118
MW-16A 5.6 197 13 22 1.46 139
MW-17 6 146 10 4.1 0.83 84

MW-18S 6.4 278 9 85 0.90 62
MW-18D 6.4 151 8 ** 5.47 72

SW-1 6.7 125 12 NA NA NA
SW-2 7.1 225 11 NA NA NA
SW-3 7.2 99 11 NA NA NA

NOTE:
1. Field data collected by Environment 1 personnel.
2. NA = Not Analyzed
3. ** Turbitidy below instrument calibration
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Table 3
Detected Inorganic Constituents

Halifax County Closed Landfill
February 9-11, 2015

By: LMH
Date:  4/7/2015

Monitoring 
Location

MDL SWSL
2L or GWP* 

Standard
MCL

2B 
Standard

MW-1 MW-2A MW-2AD MW-3AS MW-3D MW-6D MW-7D MW-15R MW-16A MW-17 MW-18S MW-18D SW-1 SW-2 SW-3

Antimony 0.12 6 1 * 6 NE 1.3 J <0.12 0.12 J <0.12 <0.12 <0.12 1.6 J 1.1 J 0.15 J <0.12 <0.12 <0.12 <0.12 <0.12 <0.12

Arsenic 0.10 10 10 10 10 0.72 J 1.9 J 0.52 J 2.8 J 0.30 J 0.47 J 0.27 J 0.28 J 0.44 J 0.43 J 2.3 J 0.18 J 0.12 J 0.42 J <0.10

Barium 0.12 100 700 2000 1,000 48.9 J 130 127 96.3 J 74.6 J 684 34.4 J 42.6 J 118 35.6 J 104 57.7 J 16.2 J 29.2 J 23.0 J

Beryllium 0.04 1 4 * 4 6.5 0.31 J 0.30 J <0.04 0.04 J 0.12 J 0.12 J 0.07 J 0.09 J 0.75 J 0.10 J 0.08 J <0.04 <0.04 0.07 J <0.04

Cadmium 0.04 1 2 5 2 0.24 J <0.04 0.09 J <0.04 0.11 J 2 0.18 J 0.10 J 0.28 J <0.04 <0.04 <0.04 <0.04 <0.04 <0.04

Cobalt 0.12 10 1 * NE NE 0.99 J 7.6 J 7.2 J 1.3 J 0.12 J 4.9 J 0.13 J 0.29 J 0.93 J <0.12 4.6 J <0.12 <0.12 0.39 J 0.19 J

Copper 0.10 10 1000 1300 7 2.1 J 0.22 J 0.54 J <0.10 0.22 J 0.31 J 0.37 J 0.47 J 0.43 J 0.91 J 0.10 J <0.10 <0.10 0.21 J <0.10

Chromium, total 0.14 10 10 1000 50 1.4 J <0.14 <0.14 <0.14 <0.14 <0.14 0.14 J 0.14 J <0.14 <0.14 0.20 J <0.14 <0.14 <0.14 0.15 J

Iron 16 300 300 300** 1000 NA 32700 287 J 155625 78 J 377 489 NA <16 66 J 31500 19 J NA NA NA

Lead 0.13 10 15 15 25 2.5 J <0.13 <0.13 <0.13 <0.13 <0.13 0.23 J 0.21 J 0.90 J <0.13 <0.13 <0.13 <0.13 <0.13 <0.13

Mercury 0.06 0.2 1 2 0.012 NA <0.06 <0.06 0.07 J <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 NA NA NA NA

Nickel 0.12 50 100 NE 25 1.1 J 0.75 J 1.6 J 0.61 J 0.52 J 1.8 J 0.27 J 0.43 J 0.60 J 0.48 J 0.86 J 0.53 J 0.40 J 0.73 J 0.34 J

Selenium 0.16 10 20 50 5 0.93 J 0.52 J 0.47 J 0.81 J 0.29 J 0.70 J 0.40 J 0.46 J 0.18 J 0.21 J 0.32 J <0.16 <0.16 1.4 J <0.16

Tin 0.05 100 2000 * NE NE NA 0.16 J 0.15 J 0.06 J 0.15 J <0.05 0.18 J 0.18 J 0.08 J <0.05 <0.05 NA NA NA NA

Vanadium 0.06 25 0.3 * NE NE 2.6 J 0.86 J 0.21 J 1.6 J 0.62 J 0.70 J 0.44 J <0.06 1.1 J 1.1 J 1.4 J 1.2 J 2.8 J 0.84 J 0.52 J
Zinc 0.53 10 1000 5000** 50 15 4.6 J 5.3 J 2.6 J 4.9 J 13 7.3 J 7.3 J 12 2.0 J 0.99 J 5.0 J 2.8 J 4.1 J 3.4 J

NOTES:
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
Bold - Detection above 2L Standard

J - Laboratory defined detection between MDL and SWSL limit
<MDL value - Not detected at or above MDL (non-detect)

NA - Not analyzed
** - National Secondary Drinking Water Standards

NE - Standard Not Established

Table units are presented in ug/l.
Lab data analysis by Environment 1, Inc. Report dated 03/16 & 26/2015, Client ID#6015
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Table 6
Gradient and Velocity Calculations

Halifax County Closed Landfill
February 9-11, 2015

By: LMH
Date: 4/24/2015

Monitoring 
Location

Water 
Table 

Elevation 
(ft)

Hydraulic 
Conductivity 

(ft/day)

Assumed 
Porosity

Hydraulic 
Gradient 

(ft/ft)

Groundwater 
Velocity (ft/day)

MW-2A 241.30 1.835 0.2 0.037 0.339
MW-16A 266.32 0.057 0.2 0.022 0.006

NOTE:
Hydraulic Conductivity data from slug tests performed by G.N. Richardson and Associates in 1997.
Porosity values assumed from Groundwater & Wells (Driscoll)
Velocity Calculated from V=K*i/n

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

Deep wells not used in velocity calculations
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Table 5
Indicator Parameter Summary
Halifax County Closed Landfill

February 9-11, 2015

By: LMH
Date: 4/24/2015

MDL SWSL MW-1 MW-2A MW-2AD MW-3AS MW-3D MW-6D MW-7D MW-15R MW-16A MW-17 MW-18S MW-18D G-13

BOD 2000 NE NA <2000 <2000 15000 <2000 <2000 NA NA NA <2000 2200 <2000 NA
COD 20000 NE NA <20000 <20000 41000 <20000 <20000 <20000 NA NA <20000 <20000 <20000 NA
Nitrate Nitrogen as N 40 10000 NA <40 <40 70 J <40 190 J 130 J NA NA 210 J 60 J <40 NA
Total Organic Carbon 46 NE NA 2300 <46 7140 <46 1560 <46 NA NA <46 4960 <46 NA
Chloride 5000 NE NA 5000 8000 10000 8000 20000 <500 NA NA <500 5000 5000 NA
Dissolved Oxygen 100 NE 8010 1430 2070 650 800 2050 7320 7350 1460 830 900 5470 NA
Carbon Dioxide 1000 NE NA 75000 32000 535 61000 52000 NA NA NA 38000 115000 32000 47000
ORP, mv NE NE 136 70 190 -12 55 72 111 118 139 84 62 72 NA
Methane, ug/l 0.006 NE NA 2600 0.47 11000 1600 66 <0.006 <0.006 <0.006 1100 9200 6.6 3.9
Ethane, ug/l 0.001 NE NA 0.14 0.0047 J 0.25 <0.001 0.098 <0.001 <0.001 <0.001 <0.001 0.22 0.0032 J 0.0018 J
Ethene, ug/l 0.008 NE NA 0.19 0.013 <0.008 0.017 J 0.010 <0.008 <0.008 <0.008 <0.008 <0.008 0.038 <0.008
Hydrogen, nM 0.13 NE NA 0.81 1.6 1.2 1.2 1.6 <0.13 <0.13 <0.13 0.66 1.1 1.2 1.2
Lactic Acid, mg/l 0.012 NE NA 0.20 0.21 0.3 0.23 0.11 <0.012 <0.012 <0.012 0.26 0.23 0.31 0.11
Acetic Acid mg/l 0.008 NE NA 0.062 J 0.056 J 0.099 0.069 J 0.058 J <0.008 <0.008 <0.008 0.063 J 0.071 0.068 J 0.056 J

NOTES:
MDL - Method Detection Limit

SWSL - Solid Waste Section Quantitation Limits
J - Laboratory defined detection between the MDL and SWSL

<MDL value - Not detected at or above MDL
NE - Not established
NA - Not Analyzed

Table presented in units of ug/l unless otherwise noted
Lab data analysis by Environment 1, Inc. Report dated 03/26/2015, Client ID#6015 A
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Table 4
Detected Organic Constituents
Halifax County Closed Landfill

February 9-11, 2015

By:LMH
Date: 4/07/2015

Constituent MDL SWSL
2L 

Standard
MCL MW-2A MW-2AD MW-3AS MW-3D MW-6D MW-15R MW-16A MW-17 MW-18S

Benzene 0.24 1 1 5 0.70 J 0.40 J 2.40 0.60 J 0.50 J <0.24 3.90 <0.24 <0.24
1,1-Dichloroethane 0.20 5 6 NE 9.60 6.40 1.40 J 7.70 <0.20 1.3 J 15.80 4.20 J 2.20 J
1,1-Dichloroethene 0.17 5 7 7 0.60 J <0.17 <0.17 <0.17 <0.17 <0.17 0.60 J 0.20 J <0.17
1,2-Dichlorobenzene 0.32 5 20 6000 <0.32 <0.32 <0.32 <0.32 <0.32 <0.32 1.30 J <0.32 <0.32
1,2-Dichloroethane 0.21 1 0.4 5 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.40 J <0.21 <0.21
1,2- Dichloropropane 0.21 1 0.6 5 0.30 J 1.30 0.40 J 0.40 J <0.21 <0.21 0.60 J <0.21 <0.21
1,4-Dichlorobenzene 0.39 1 6 75 1.90 1.30 1.80 0.50 J 1.60 <0.39 2.10 <0.39 <0.39
Dichlorodifluoromethane 0.51 5 1000 NE <0.51 <0.51 <0.51 <0.51 <0.51 <0.51 6.40 0.80 J <0.51
Cis-1,2-Dichloroethene 0.25 5 70 70 9.70 7.90 0.60 J 8.60 <0.25 <0.25 51.50 2.80 J 0.40 J
Chlorobenzene 0.30 3 50 100 3.30 2.50 J 4.50 0.50 J 2.90 J <0.30 1.5 J <0.30 0.50 J
Chloroethane 0.48 10 3000 NE <0.48 <0.48 0.70 J <0.48 <0.48 <0.48 <0.48 <0.48 <0.48
Methylene Chloride 0.64 1 5 5 <0.64 <0.64 <0.64 <0.64 <0.64 <0.64 4.20 <0.64 <0.64
Tetrachloroethene 0.17 1 0.7 5 <0.17 <0.17 <0.17 1.10 <0.17 0.90 J 59.20 1.10 <0.17
Trans-1,2 Dichloroethene 0.23 5 100 100 0.30 J <0.23 <0.23 <0.23 <0.23 <0.23 0.60 J <0.23 <0.23
Trichloroethene 0.23 1 3 5 2.40 <0.23 <0.23 1.70 <0.23 <0.23 28.90 1.10 <0.23
Trichlorofluoromethane 0.24 1 2000 NE <0.24 <0.24 <0.24 <0.24 <0.24 <0.24 0.40 J <0.24 <0.24
Vinyl Chloride 0.63 1 0.03 2 9.30 <0.63 <0.63 <0.63 <0.63 <0.63 <0.63 <0.63 <0.63

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
Bold - Detection above 2L standard or GWP standard

J - Laboratory defined detection between the MDL and SWSL
<MDL - Not detected at or above MDL

NE - Not Established

Table units are presented in ug/l.
Lab data analysis by Environment 1, Inc. Report dated  3/26/2015, Client ID#6015 A

H:\Projects\Groundwater Monitoring\2. Groundwater Monitoring Reports\Halifax\W. Halifax 2-2015\closed MSW\Feb15 hal gw tables.xlsx
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Appendix A 

Boring Logs 
 

February 2015 – Groundwater Monitoring Report 
Halifax County Closed MSW Landfill 

Solid Waste Permit No. 42-04 
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Appendix B 

Laboratory Analytical Report 
 

February 2015 – Groundwater Monitoring Report 
Halifax County Closed MSW Landfill 

NC Solid Waste Permit No. 42-04 
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Appendix C 

Time vs. Concentration Graphs  
 

February 2015 – Groundwater Monitoring Report 
Halifax County Closed MSW Landfill 

NC Solid Waste Permit No. 42-04 
  



 

 

This page intentionally left blank. 
 



 Page 1

 Iron, total
 Multi-Well Time-Series Graph
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 1,1-Dichloroethane
 Multi-Well Time-Series Graph
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 1,2-Dichloropropane
 Time-Series Graph of MW-2AD
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 Benzene
 Multi-Well Time-Series Graph
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 Tetrachloroethene (-ethylene)
 Multi-Well Time-Series Graph
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 Trichloroethene (-ethylene)
 Time-Series Graph of MW-16A
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 Vinyl chloride
 Time-Series Graph of MW-2A
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Appendix D 

Biochlor Evaluation 
 

February 2015 – Groundwater Monitoring Report 
Halifax County Closed MSW Landfill 

NC Solid Waste Permit No. 42-04 
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BIOCHLOR Natural Attenuation Decision Support System Halifax County Data Input Instructions:
Version 2.2 Downgradient Plume 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    10 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 1350 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 66.6 (ft/yr) Modeled Area Length* 150 (ft) Test if

or Zone 1  Length* 150 (ft) Biotransformation
Hydraulic Conductivity K 3.785E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.034 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 15 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 25 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 1350
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.7 (kg/L) PCE .04 0.2
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 5.5 0.2 View of Plume Looking Down
Partition Coefficient Koc DCE 3.25 0.2

PCE 426 (L/kg) 4.62 (-) VC 1.6 0.2 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.11 (-) ETH 0.03 0.2
DCE 125 (L/kg) 2.06 (-)  
VC 30 (L/kg) 1.25 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.57 (-) PCE Conc. (mg/L) 0.0 0.0 0.0011

Common R (used in model)* = 2.11 TCE Conc. (mg/L) 0.0 0.0024 0.0011

4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) 0.0 0.0097 0.0028

Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 0.0 0.0093 0.0

PCE          TCE 9.900 0.07 0.79 ETH Conc. (mg/L) 0.0 0.0 0.0

TCE          DCE 13.860 0.05 0.74 Distance from Source (ft) 190 270 310
DCE           VC 3.850 0.18 0.64 Date  Data Collected 2015
VC           ETH 5.775 0.12 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste 

Restore 
RUN 

CENTERLINE 

Help

Natural Attenuation

L

W

or

RUN ARRAY

Zone 2=

C

RESET

Source Options

SEE 


HELP

Calc.



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

PCE 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.005 0.006 0.007 0.007 0.008 0.009 0.010 0.011 0.011 0.012 0.013

Biotransformation 0.0054 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.000 0.001

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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Prepare Animation
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.744 0.827 0.918 1.019 1.128 1.247 1.375 1.510 1.650 1.794 1.937

Biotransformation 0.7443 0.202 0.055 0.015 0.004 0.001 0.000 0.000 0.000 0.000 0.000

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.002 0.001

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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Prepare Animation
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

DCE 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.440 0.489 0.543 0.602 0.667 0.737 0.812 0.892 0.975 1.060 1.145

Biotransformation 0.4398 0.516 0.377 0.245 0.152 0.093 0.056 0.034 0.020 0.012 0.007

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.010 0.003

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All

0 15 30 45 60 90 105120135150

0.001

0.010

0.100

1.000

10.000

0 50 100 150 200 250 300 350

C
o

n
c

e
n

tr
a

ti
o

n
 (

m
g

/L
)

Distance From Source (ft.)

No Degradation/Production Sequential 1st Order Decay Field Data from Site

To Array
Log             Linear 

Prepare Animation

See VC

See ETH



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.217 0.241 0.267 0.296 0.328 0.363 0.400 0.439 0.480 0.522 0.564

Biotransformation 0.2165 0.220 0.193 0.151 0.109 0.075 0.050 0.032 0.021 0.013 0.008

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.009 0.000

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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0.001

0.010

0.100

1.000

0 50 100 150 200 250 300 350

C
o

n
c

e
n

tr
a

ti
o

n
 (

m
g

/L
)

Distance From Source (ft.)

No Degradation/Production Sequential 1st Order Decay Field Data from Site

To Array
Log             Linear 

Prepare Animation

See VC

See ETH



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

ETH 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.004 0.005 0.005 0.006 0.006 0.007 0.007 0.008 0.009 0.010 0.011

Biotransformation 0.0041 0.141 0.272 0.390 0.496 0.591 0.680 0.765 0.848 0.928 1.007

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.000 0.000

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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BIOCHLOR Natural Attenuation Decision Support System Halifax County Data Input Instructions:
Version 2.2 Downgradient Plume 115      1.  Enter value directly....or
Excel 2000 Run Name      2.  Calculate by filling in gray  

 TYPE OF CHLORINATED SOLVENT: Ethenes 5.  GENERAL 0.02          cells. Press Enter, then  
  Ethanes Simulation Time*    10 (yr) (To restore formulas, hit "Restore Formulas" button )

1. ADVECTION Modeled Area Width* 1350 (ft) Variable*        Data used directly in model. 
Seepage Velocity* Vs 66.6 (ft/yr) Modeled Area Length* 150 (ft) Test if

or Zone 1  Length* 150 (ft) Biotransformation
Hydraulic Conductivity K 3.785E-04 (cm/sec) Zone 2  Length* 0 (ft) is Occurring
Hydraulic Gradient  i 0.034 (ft/ft)
Effective Porosity  n 0.2 (-) 6.  SOURCE DATA TYPE: Decaying
2.  DISPERSION Single Planar
Alpha x* 15 (ft)
(Alpha y) / (Alpha x)* 0.1 (-)     Source Thickness in Sat. Zone* 25 (ft)
(Alpha z) / (Alpha x)* 1.E-99 (-) Y1
3.  ADSORPTION Width* (ft) 1350
Retardation Factor* R ks*

or Conc. (mg/L)* C1 (1/yr)
Soil Bulk Density, rho 1.7 (kg/L) PCE 0.4 0.2
FractionOrganicCarbon, foc 1.0E-3 (-) TCE 5.5 0.2 View of Plume Looking Down
Partition Coefficient Koc DCE 3.25 0.2

PCE 426 (L/kg) 4.62 (-) VC 1.6 0.2 Observed Centerline Conc. at Monitoring Wells 
TCE 130 (L/kg) 2.11 (-) ETH 0.03 0.2
DCE 125 (L/kg) 2.06 (-)  
VC 30 (L/kg) 1.25 (-) 7.  FIELD DATA FOR COMPARISON
ETH 302 (L/kg) 3.57 (-) PCE Conc. (mg/L) 0.0 0.0000 0.0011

Common R (used in model)* = 2.11 TCE Conc. (mg/L) 0.0 0.0024 0.0011

4.  BIOTRANSFORMATION -1st Order Decay Coefficient*  DCE Conc. (mg/L) 0.0 0.0097 0.0028

Zone 1  (1/yr) half-life (yrs) Yield VC Conc.   (mg/L) 0.0 0.0093 0.0

PCE          TCE 0.578 1.20 0.79 ETH Conc. (mg/L) 0.0 0.0 0.0

TCE          DCE 0.770 0.90 0.74 Distance from Source (ft) 190 270 310
DCE           VC 0.210 3.30 0.64 Date  Data Collected 2015
VC           ETH 0.267 2.60 0.45 8.  CHOOSE TYPE OF OUTPUT TO SEE:

Zone 2  (1/yr) half-life (yrs)  
PCE          TCE 0.000
TCE          DCE 0.000
DCE           VC 0.000
VC           ETH 0.000

Vertical Plane Source:  Determine Source Well 
Location and Input Solvent Concentrations

Paste 

Restore 
RUN 

CENTERLINE 

Help

Natural Attenuation

L

W

or

RUN ARRAY

Zone 2=

C

RESET

Source Options

SEE 


HELP

Calc.



DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

PCE 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.054 0.060 0.067 0.074 0.082 0.091 0.100 0.110 0.120 0.130 0.141

Biotransformation 0.0541 0.052 0.051 0.049 0.047 0.046 0.044 0.042 0.041 0.039 0.038

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.000 0.001

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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Prepare Animation
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

TCE 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.744 0.827 0.918 1.019 1.128 1.247 1.375 1.510 1.650 1.794 1.937

Biotransformation 0.7443 0.697 0.652 0.610 0.571 0.535 0.501 0.469 0.439 0.411 0.384

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.002 0.001

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

DCE 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.440 0.489 0.543 0.602 0.667 0.737 0.812 0.892 0.975 1.060 1.145

Biotransformation 0.4398 0.555 0.670 0.785 0.899 1.013 1.125 1.236 1.343 1.446 1.541

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.010 0.003

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

VC 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.217 0.241 0.267 0.296 0.328 0.363 0.400 0.439 0.480 0.522 0.564

Biotransformation 0.2165 0.244 0.276 0.313 0.354 0.400 0.449 0.501 0.556 0.612 0.668

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.009 0.000

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE

To All
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DISSOLVED CHLORINATED SOLVENT CONCENTRATIONS ALONG PLUME CENTERLINE (mg/L) at Z=0

Distance from Source (ft)

ETH 0 15 30 45 60 75 90 105 120 135 150

No Degradation 0.004 0.005 0.005 0.006 0.006 0.007 0.007 0.008 0.009 0.010 0.011

Biotransformation 0.0041 0.013 0.024 0.037 0.052 0.070 0.091 0.115 0.141 0.169 0.198

Monitoring Well Locations (ft)
190 270 310

Field Data from Site 0.000 0.000 0.000

Time:
10.0 Years Return to 

Input

See PCE

See TCE

See DCE
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