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1.0 Introduction 
 

The Halifax County Landfill, operating under Solid Waste Permit #42-04, is required to submit 
semi-annual ground water monitoring reports for assessment monitoring. This report presents the 
results of the second semi-annual monitoring event for 2009, conducted on August 19-20, 2009.  
This event was performed to comply with the semi-annual monitoring schedule required by NC 
Solid Waste Regulations. 
 
The Halifax County Landfill is currently accepting C&D waste over the closed MSW landfill.  
All MSW is being transferred off-site to a lined landfill.  The old landfill has been closed per 
Solid Waste Regulations and the certification report was submitted to the SWS in September 
1998.  The ground water monitoring network consists of 12 wells located around the perimeter 
of the landfill (Figure 1).  Also included in the monitoring network are three surface water 
sampling points up and downstream of the landfill (Figure 1).  
 
This report includes summaries of the field procedures, laboratory analyses, statistical analyses, 
and ground water characterization.  Also included are summary tables of the results, graphs of 
the data, laboratory analytical reports, and statistical results. 
 

2.0 Site Hydrogeology 
 
A review of the 1985 North Carolina Geological Map as well as Ground Water in the Halifax 
Area, North Carolina (Dept. of Conservation and Development Bulletin #51, 1946) indicates 
that the landfill site is situated on the eastern edge of the Eastern Piedmont Physiographic 
Province.  The site is just west of the Coastal Plain overlap.  Western Halifax County is 
underlain by an assemblage of felsic to intermediate crystalline igneous and metamorphic rocks 
of early to late Paleozoic age.  The rocks of the eastern piedmont exhibit a northeast strike and 
locally dip gently eastward as a result of regional metamorphism and folding which produced a 
broad plunging anticline.  The area was simultaneously intruded by a number of felsic (granite) 
plutons.  The rock formation underlying the subject site is a granitic pluton identified as the 
Butterwood Creek intrusive.  
 
Depths to ground water generally range from near surface in lowland areas along Brewer’s 
Creek and its tributary to up to 45 ft. below grade along the ridge east of the landfill.  Ground 
water at the site is flowing generally to the west towards Brewer’s Creek and its tributary.  There 
are minor seasonal variations in the flow pattern, but overall the direction of flow is the same.  
 
Water levels are collected from piezometers upgradient of MW-15r to evaluate ground water 
direction in this area.  This data indicates ground water flow is consistently to the west and there 
is no ground water reversal in the area of MW-15r.  Boring logs for the groundwater monitoring 
wells are included in Appendix A. 
 

3.0 Sampling Procedures 
 
The sampling event, performed by Environment 1, Inc., consisted of collecting samples from 
twelve (12) ground water wells (MW-1, MW-2a, MW-2ad, MW-3a, MW-3d, MW-6d, MW-7d, 
MW-15r, & MW-16a, MW-17, MW-18s, MW-18d), shown in Figure 1, in accordance with the 
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approved site Water Quality Monitoring Plan1.  Also included in the analysis were trip and field 
blanks for quality control.  Surface water samples were collected from three locations (SW-1 
through SW-3) up and downstream from the landfill. 
 
Sampling methods followed the protocol outlined in the North Carolina Water Quality 
Monitoring Guidance Document for Solid Waste Facilities (DENR, DWM).  The depth to water 
in each well was gauged prior to purging and sampling.  Field measurements of pH, specific 
conductivity, and temperature were obtained from each well.  Water table elevations and field 
parameter results are included in Tables 1 and 2, respectively. 
 
All samples were collected by Environment 1 personnel in laboratory prepared containers for the 
specified analytical procedures.  Sampling equipment (bailers) were cleaned in the laboratory 
and transported to the site in aluminum foil.  Ground water samples were properly preserved, 
placed on ice, and transported to the laboratory facility within the specified holding times for 
each analysis. 

 
4.0 Field & Laboratory Results 

 
4.1 Laboratory Analysis 
 
The ground and surface water samples were transported to Environment 1, Inc., a North Carolina 
certified laboratory (NC Wastewater ID #10).  Laboratory analysis consisted of the full suite of 
RCRA Subtitle D Appendix II constituents for most of the compliance wells (MW-2a, MW-2ad, 
MW-3a, MW-3d, MW-6d, MW-7d, MW-15r, MW-16a, MW-17, and MW-18s).  Appendix I 
constituents were analyzed for the background well (MW-1), and surface water points. 
Parameters were reported at Solid Waste Practical Quantitation Limits (SWSLs).  The laboratory 
analytical report is included as Appendix B, and a copy of the recent most lab data for the site is 
included on the attached CD as a text file (attached to the back cover). 
 
4.2 Field and Laboratory Results 
 
The field parameter results (Table 2) have remained consistent with previous sampling events.  
Detected constituents are presented in Tables 3 & 4. 
 
Three (3) inorganic constituents (barium, beryllium and iron), shown in Table 3 were detected in 
five (5) monitoring wells.  One constituent, iron, was detected above the 2L standard.  One (1) 
inorganic constituent (selenium) was detected in surface water sample, SW-3 above the SWSL.  
The locations of these samples are shown on Figure 1.  
 
Nine (9) organic constituents, shown in Table 4, were detected in nine of the monitoring wells 
(MW-2a, MW-2ad, MW-3a, MW-3d, MW-6d, MW-7d, MW-15r, MW-16a, and MW-17).  Five 
(5) constituents were found at concentrations above their respective 2L standards. 
 

• Benzene (MW-3a, MW-6d & MW-16a); 
• 1,2-Dichloroethane (MW-2a and MW-3d); 
• Methylene Chloride (MW-15r); 

                                                 
1  Water Quality Monitoring Plan, Halifax County Landfill, Richardson Smith Gardner & Associates, May 2009. 
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• Trichloroethene (MW-2ad, MW-15R, MW-16a & MW-17); and 
• Vinyl Chloride (MW-2a, MW-2ad & MW-3a) 

 
Constituents detected below the SWSL are denoted as “J” values and are also included in Tables 
3 & 4. 

 
5.0 Statistical Analysis and Results 

 
5.1 Statistical Analysis 
 
The laboratory data from the sampling event was reviewed and analyzed in order to evaluate 
trends and changes in the results as well as statistically significant differences between up and 
down gradient wells.  Data entry and analysis was performed using the Chempoint/ Chemstat 
statistical software package developed specifically for RCRA Subtitle D sites (Starpoint 
Software, Cincinnati, OH).  Chemstat follows EPA and DWM protocols for approved statistical 
analysis methods for groundwater data. 
 
The data from the August 2009 sampling event were added to our existing database for this site. 
The data were reviewed to evaluate the most appropriate analysis methods.  Initial analysis 
consisted of a basic review of the data and of time-concentration graphs (included in Appendix 
C) to determine any major changes or trends in the data.  Non-parametric testing methods were 
used due to the high percentage of non-detects, and the lack of normality, in the data.  
 
Statistical analysis was performed using MW-1 as the upgradient or background well and MW-
2a, MW-2ad, MW-3a, MW-3d, MW-6d, MW-7d, MW-15r, MW-16a, MW-17 and MW-18s as 
the down gradient or compliance wells.  The statistical analysis reports are summarized in Table 
5. 
 
5.2 Statistical Results 
 
Statistically significant differences from background concentrations (Table 5) were found for, 
1,1-dichloroethane (MW-2a, MW-2ad, MW-3d, MW-15r & MW-16a), 1,4-dichlorobenzene 
(MW-15r), barium (MW-6d), chlorobenzene (MW-3a & MW-6d), cis-1,2-dichloromethane 
(MW-2ad, MW-15r and MW-16a), dichlorodifluoromethane (MW-16a), tetrachloroethene (MW-
16a), and trichloroethene (MW-16). 
 
5.3 2L/MCL Statistical Analysis 
 
For wells that showed statistically significant differences from background concentrations, 
additional analysis was performed.  This analysis is required as part of ongoing Assessment 
monitoring for landfills in North Carolina.  To perform the analysis, the respective 2L standard or 
MCL was determined for each parameter with statistically significant results.  Each compliance well 
with statistical significance was re-analyzed against the 2L ground water standard or MCL if no 2L 
standard was available as a Ground Water Protection Standard (GWPS). 
 
The statistical results for this additional analysis are presented in Table 5. An upper tolerance 
limit higher than the GWPS standard was considered to be a statistically significant result.  This 
analysis indicated statistically significant results for 1,4-dichlorobenzene (MW-15r), barium 
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(MW-6d), tetrachloroethene (MW-16a), and trichloroethene (MW-16). 
 

6.0 Ground Water Characterization 
 
A potentiometric surface map was prepared from ground water elevation data collected during 
this sampling event.  The data indicates that ground water is flowing generally to the west 
towards Brewer’s Creek.  This is consistent with ground water flow patterns previously detected 
for the site. The potentiometric surface map is attached as Figure 1. 
 
Ground water flow velocities during the sampling event were calculated for several monitoring 
wells using the equation:  V = KI/n  

where: K = hydraulic conductivity 
I = ground water gradient 
n = porosity 

  
Ground water flow velocities ranged from 0.007 ft/day (MW-16a) to 0.495 ft/day (MW-2a). 
These calculated flow velocities are included in Table 1. 
 

7.0 Corrective Actions 
 

A Corrective Action Plan2 has been approved by NCDENR and is in the process of 
implementation.  Analytical parameters for Monitored Natural Attenuation (MNA) have been 
added to the analyte list for certain wells at the site.  This is the first analysis of these parameters 
conducted to date.  A summary of these analytical data is provided in Table 6.  Implementation 
of the landfill gas portion of the CAP is planned for this fall. 
 

8.0 Conclusions 
 
In general, contaminant concentrations have remained stable over time with the exception of 
trichloroethane and tetrachoroethene in well MW-16a.  These increases may be due to an 
increase in gas production in this area.  Landfill gas in this area will be addressed during 
implementation of the Corrective Action Plan.  The next monitoring event will be conducted in 
February 2010. 
 

                                                 
2 Corrective Action Plan Halifax County Landfill, Richardson Smith Gardner & Associates, May 2009. 
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Monitoring TOC Depth to Water Table Hydraulic Assumed Hydraulic Ground Water
Location Elevation Water Elevation Conductivity Porosity Gradient Velocity

(ft) (ft) (ft) (ft/day) (ft/ft) (ft/day)
MW-1 -- 33.41 -- -- -- -- --
MW-2a 246.43 5.47 240.96 1.835 0.2 0.054 0.495
MW-2ad 245.65 5.02 240.63 -- -- 0.056 --
MW-3a 252.68 9.2 243.48 0.311 0.2 0.042 0.065
MW-3d 251.73 8.56 243.17 -- -- 0.044 --
MW-6d 253.22 12.89 240.33 -- -- 0.052 --
MW-7d 249.09 4.65 244.44 -- -- 0.040 --
MW-15r 299.78 32.94 266.84 -- 0.2 0.060 --
MW-16a 271.46 8.12 263.34 0.057 0.2 0.024 0.007
MW-17 247.75 5 242.75 -- -- 0.037 --
MW-18s 244.52 4.7 239.82 -- -- 0.036 --
MW-18d 244.04 --- --- -- -- -- --
BP-3 315.39 32.61 282.78 -- -- 0.034 --
BP-9 303.48 31.47 272.01 -- -- 0.020 --

MW-1 is not used in the ground water characterization calculations due to its remote location from the landfill
Hydraulic Conductivity data from slug testing
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

Halifax County Closed Landfill
Ground Water Elevations & Velocities

8/19-20/2009

Table 1

Richardson Smith Gardner and Associates, Inc.



By: KBS

Date: 10/1/2009

Monitoring pH Specific Temperature static water Turbidity
Location Conductivity

(std units) (umhos/cm) (degrees C) (feet)
MW-1 5.0 28 17 33.41 nm
MW-2a 6.0 249 24 5.47 105
MW-2ad 6.2 526 19 5.02 25
MW-3a 6.0 601 20 9.2 600
MW-3d 5.7 142 19 8.56 <BQL
MW-6d 5.8 442 19 12.89 10
MW-7d 5.7 43 18 4.65 nm
MW-15r 5.0 84 18 32.94 nm
MW-16a 5.5 139 20 8.12 nm
MW-17 5.7 133 19 5 260
MW-18s 6.3 258 21 4.7 210
SW-1 6.6 107 26 nm nm
SW-1 6.7 115 23 nm 65
SW-2 6.6 315 25 nm nm
SW-3 6.4 812 22 nm nm

< BQL - Below Quantitive Limit
Note: Field data collected by Environment 1 Personnel.

Table 2
Halifax County Closed Landfill

Field Parameters
8/19-20/2009

Richardson Smith Gardner and Associates, Inc.



By: KBS
Date: 10/1/2009

Monitoring SWSL 2L or GWP MW-1 MW-2a MW-2ad MW-3a MW-3d MW-6d MW-7d MW-15r MW-16a MW-17 MW-18S MW-18D SW-1 SW-2 SW-3
Location Standard
Antimony 6 64 ND 0.1 J 0.1 J ND 0.4 J ND 0.6 J 0.2 J ND ND ND NS 0.7 J ND ND
Arsenic 10 50 0.2 J 0.2 J 1.4 J 1.8 J 0.2 J 0.3 J 0.2 J 0.2 J ND 0.3 J 1.7 J NS 0.9 J 1.6 J 0.4 J
Barium 100 2000 30.5 J 113 129 71.2 J 58.2 J 575 34.4 J 69.3 J 82.7 J 80.4 J 70.6 J NS 25.7 J 54.2 J 33.5 J
Beryllium 1 4 0.2 J 0.3 J 0.1 J 0.1 J 0.2 J 0.4 J 0.1 J 0.2 J 0.5 J 1.3 0.2 J NS 0.1 J ND 0.9 J
Cadmium 1 1.75 0.1 J ND 0.1 J ND 0.1 J 0.3 J 0.2 J 0.1 J 0.2 J 0.2 J ND NS 0.1 J 0.1 J 0.6 J
Chromium, total 10 50 0.5 J ND ND ND ND ND ND ND ND 0.9 J 0.4 J NS 0.7 J ND ND
Cobalt 10 70 0.5 J 7.8 J 6.3 J 3.2 J 0.1 J 2.6 J 0.1 J 0.7 J 0.3 J 1.4 J 5.4 J NS 1.1 J 0.5 J 1.8 J
Copper 10 1000 2.8 J 0.3 J 0.7 J 1 J 0.3 J 0.6 J 0.9 J 1.6 J 0.3 J 2.5 J 1 J NS 0.8 J 0.3 J 0.9 J
Lead 10 15 0.7 J 0.1 J 0.2 J 0.2 J 0.1 J 0.1 J 0.4 J 0.2 J 0.1 J 5.1 J 0.6 J NS 0.9 J 0.1 J 0.1 J
Iron 300 300 ND ND ND ND ND ND ND ND ND 5745 17675 NS ND ND ND
Mercury 0.2 1.05 ND 0.06 J 0.11 J 0.05 J 0.15 J 0.08 J 0.12 J ND ND 0.18 J ND NS ND ND ND
Nickel 50 100 0.8 J 1.2 J 2.9 J 1.2 J 0.5 J 2.9 J 0.4 J 0.5 J 0.3 J 2 J 2.1 J NS 0.8 J 1.1 J 4.2 J
Selenium 10 50 0.6 J ND 0.5 J 0.9 J ND 1.4 J ND 0.5 J ND 0.2 J ND NS ND 2.4 J 13
Silver 10 17.5 ND ND 0.1 J 0.1 J 0.1 J 0.1 J 0.1 J ND ND 0.1 J ND NS ND ND 0.1 J
Thallium 5 5 ND ND 0.2 J 0.1 J 0.1 J 0.1 J 0.1 J 0.2 J ND 0.1 J 0.1 J NS ND ND ND
Tin 100 --- ND 0.3 J 0.3 J 0.5 J 0.2 J 0.3 J 0.5 J 0.3 J 0.1 J 0.8 J 0.5 J NS ND ND ND
Vanadium 25 3.5 1.3 J 1.8 J 1 J 1.3 J 1 J 0.9 J 0.7 J 0.5 J 0.6 J 5.7 J 4.2 J NS 4.3 J 0.8 J 2.1 J
Zinc 10 1050 4.1 J 3 J 3.8 J 1.6 J 2 J 6.3 J ND 2.9 J 4.3 J ND 7.1 J NS 3.8 J 1.5 J ND

ND - Not detected at or above SWSL
Shading - Concentrations above 2L standard or no 2L standard

Bold Letters - Concentrations below 2L standard
SWSL - Solid Waste Section Quantitation Limits

J -  Detected constituents below the SWSL limit.
All results in ug/L
Sampling and analysis performed by Environment 1, Inc.

Table 3
Halifax County Closed Landfill

Detected Inorganic Constituents
8/19-20/2009

Richardson Smith Gardner and Associates, Inc.



By: KBS

Date: 10/1/2009

Monitoring SWSL 2L or GWP MW-1 MW-2a MW-2ad MW-3a MW-3d MW-6d MW-7d MW-15r MW-16a MW-17 MW-18S MW-18D SW-1 SW-2 SW-3
Location Standard
Benzene 1 1 ND 0.3 J 0.8 J 2.6 0.3 J 1.8 0.2 J 0.3 J 2.5 ND ND NS ND ND ND
2-Butanone 100 4200 ND ND 2.1 J 1.8 J 1.2 J 1.6 J ND ND ND 1.3 J ND NS 1.6 J 2.9 J 3.5 J
Acetone 100 700 ND 1.3 J 1.8 J 1.5 J ND 3.2 J ND ND ND 1.6 J 2.6 J NS 1.7 J 2 J 2.4 J
1,1-Dichloroethane 5 70 ND ND 25.5 3.9 J ND 0.3 J ND 8.1 9.6 3.8 J 0.9 J NS ND ND ND
1,1-Dichloroethene 5 7 ND 0.3 J 0.5 J ND 0.4 J ND ND ND 0.2 J ND ND NS ND ND ND
1,2- Dichlorobenzene 5 24 ND ND ND ND ND 0.2 J ND ND 1 J ND ND NS ND ND ND
1,2-Dichloroethane 1 0.38 ND 5.8 0.4 J ND 6.5 ND ND 0.6 J ND ND ND NS ND ND ND
1,2- Dichloropropane 1 0.51 ND ND ND 0.8 J ND ND ND ND 0.6 J ND ND NS ND ND ND
1,4-Dichlorobenzene 1 75 ND ND 1.3 3.2 ND 2.2 ND 12.3 1.8 ND ND NS ND ND ND
Dichlorodifluoromethane 5 1400 ND 0.5 J 0.2 J 0.2 J 1.4 J ND ND ND 6.7 1.9 J ND NS ND ND ND
Cis-1,2-Dichlorethene 5 70 ND 4.7 J 22.2 0.9 J 3.3 J 0.7 J ND 6.8 29.8 3 J ND NS ND ND ND
Chlorobenzene 3 50 ND 1 J 1.5 J 5.9 0.2 J 10.0 0.2 J 0.3 J 1.1 J ND ND NS ND ND ND
Chloroethane 10 2800 ND ND 1.9 J ND ND ND ND ND 0.7 J ND 0.3 J NS ND ND ND
Chloromethane 1 2.6 ND ND ND ND ND ND ND ND 0.6 J ND 0.2 J NS 0.3 J 0.4 J 0.3 J
Gamma-BHC (Lindane) 0.05 0.2 ND ND ND ND ND ND ND 0.039 J ND ND ND NS ND ND ND
Heptachlor 0.05 0.0078 ND ND ND ND ND 0.042 J ND ND 0.044 J 0.042 J ND NS ND ND ND
Methylene chloride 1 5 ND ND 0.2 J ND 0.2 J ND ND 6.0 4.4 0.8 J ND NS ND ND ND
trans-1,2-Dichloroethene 5 100 ND ND 0.2 J ND ND ND ND ND 0.4 J ND ND NS ND ND ND
Tetrachloroethene 1 70 ND ND ND ND 2.1 ND ND 3.1 40.9 1.5 ND NS ND ND ND
Trichlorofluoromethane 1 2100 ND ND ND ND ND ND ND ND 0.9 J ND ND NS ND ND ND
Trichloroethene 1 2.8 ND 2.0 4.2 ND 1.4 ND ND 3.5 19.9 2.3 ND NS ND ND ND
Toluene 1 1000 ND ND ND 0.5 J ND ND ND ND ND ND ND NS ND ND ND
Vinyl Chloride 1 0.015 ND 4.9 4.3 1.0 ND 0.7 J ND ND ND ND 0.4 J NS ND ND ND
Xylenes 5 530 ND ND ND ND ND ND 45 0.8 J ND 24 ND NS 17 ND 24

ND - Not detected at or above SWSL .
Shading - Concentrations above 2L standard 

Bold Letters - Concentrations below 2L standard
SWSL - Solid Waste Section Quantitation Limits

J -  Detected constituents below the SWSL limit.
* All results in ug/L

Sampling and Analysis performed by Environment 1, Inc.

Table 4
Halifax County Closed Landfill
Detected  Organic Constituents

8/19-20/2009

Richardson Smith Gardner and Associates, Inc.



By: KBS
Date: 10/1/2009

Monitoring 
Well Parameters Detected 

level
Detection 

Limit
Test 
Units %ND Test Statistically 

Significant?

2L/MCL 
statistical 
analysis

Method for MCL 
analysis

MW-2a 1,1-Dichloroethane 5.8 <5 ug/l 51.53 NPPL Y N MCL-PTI (EPA 1992)
MW-3d 1,1-Dichloroethane 6.5 <5 ug/l 51.53 NPPL Y N MCL-PTI (EPA 1992)
MW-15r 1,1-Dichloroethane 8.1 <5 ug/l 51.53 NPPL Y N MCL-PTI (EPA 1992)
MW-16a 1,1-Dichloroethane 9.6 <5 ug/l 51.53 NPPL Y N MCL-PTI (EPA 1992)
MW-2ad 1,1-Dichloroethane 25.5 <5 ug/l 51.53 NPPL Y N MCL-PTI (EPA 1992)
MW-2ad 1,4-Dichlorobenzene 1.3 <1 ug/l 80.74 NPPL N N ---
MW-16a 1,4-Dichlorobenzene 1.8 <1 ug/l 80.74 NPPL N N ---
MW-6d 1,4-Dichlorobenzene 2.2 <1 ug/l 80.74 NPPL N N ---
MW-3a 1,4-Dichlorobenzene 3.2 <1 ug/l 80.74 NPPL N N ---
MW-15r 1,4-Dichlorobenzene 12.3 <1 ug/l 80.74 NPPL Y Y MCL-PTI (EPA 1992)
MW-2a Barium 0.113 <0.100 mg/l 70.37 NPPL N --- ---
MW-2ad Barium 0.129 <0.100 mg/l 70.37 NPPL N --- ---
MW-6d Barium 0.575 <0.100 mg/l 70.37 NPPL Y Y MCL-PTI (EPA 1992)
MW-6d Benzene 1.8 <1 ug/l 83.76 NPPL N --- ---
MW-16a Benzene 2.5 <1 ug/l 83.76 NPPL N --- ---
MW-3a Benzene 2.6 <1 ug/l 83.76 NPPL N --- ---
MW-17 Beryllium 0.0013 <0.001 mg/l 70.73 NPPL N --- ---
MW-3a Chlorobenzene 5.9 <3 ug/l 65.51 NPPL Y N MCL-PTI (EPA 1992)
MW-6d Chlorobenzene 10 <3 ug/l 65.51 NPPL Y N MCL-PTI (EPA 1992)
MW-15r Cis-1,2-Dichloroethene 6.8 <5 ug/l 65.45 NPPL Y N MCL-PTI (EPA 1992)
MW-2ad Cis-1,2-Dichloroethene 22.2 <5 ug/l 65.45 NPPL Y N MCL-PTI (EPA 1992)
MW-16a Cis-1,2-Dichloroethene 29.8 <5 ug/l 65.45 NPPL Y N MCL-PTI (EPA 1992)
MW-16a Dichlorodifluoromethane 6.7 <5 ug/l 65.21 NPPL Y N MCL-PTI (EPA 1992)
MW-16a Methylene Chloride 4.4 <1 ug/l 71.59 NPPL N --- ---
MW-15r Methylene Chloride 6 <1 ug/l 71.59 NPPL N --- ---

Table 5
Halifax County Landfill

Statistical Analysis Summary
8/19-20/2009

Richardson Smith Gardner and Associates, Inc.



By: KBS
Date: 10/1/2009

Monitoring 
Well Parameters Detected 

level
Detection 

Limit
Test 
Units %ND Test Statistically 

Significant?

2L/MCL 
statistical 
analysis

Method for MCL 
analysis

Table 5
Halifax County Landfill

Statistical Analysis Summary
8/19-20/2009

MW-17 Tetrachloroethene 1.5 <1 ug/l 68.96 NPPL N --- ---
MW-3d Tetrachloroethene 2.1 <1 ug/l 68.96 NPPL N --- ---
MW-15r Tetrachloroethene 3.1 <1 ug/l 68.96 NPPL N --- ---
MW-16a Tetrachloroethene 40.9 <1 ug/l 68.96 NPPL Y Y MCL-PTI (EPA 1992)
MW-3d Trichloroethene 1.4 <1 ug/l 61.9 NPPL N --- ---
MW-2a Trichloroethene 2 <1 ug/l 61.9 NPPL N --- ---
MW-17 Trichloroethene 2.3 <1 ug/l 61.9 NPPL N --- ---
MW-15r Trichloroethene 3.5 <1 ug/l 61.9 NPPL N --- ---
MW-2ad Trichloroethene 4.2 <1 ug/l 61.9 NPPL N --- ---
MW-16a Trichloroethene 19.9 <1 ug/l 61.9 NPPL Y Y MCL-PTI (EPA 1992)
MW-3a Vinyl Chloride 1 <1 ug/l 81.35 NPPL N --- ---
MW-2ad Vinyl Chloride 4.3 <1 ug/l 81.35 NPPL N --- ---
MW-2a Vinyl Chloride 4.9 <1 ug/l 81.35 NPPL N --- ---
MW-17 Zinc 0.024 <0.010 mg/l 62.9 NPPL N --- ---
MW-7d Zinc 0.045 <0.010 mg/l 62.9 NPPL N --- ---

NPTL Non-parametric Tolerance Limit (Inter-well comparision)
NPPL Non-parametric Prediction Limit (Inter-well comparision)
PPL Poisson Prediction Limit with 1/2 Detection Limit

Notes:
Highlighting indicates statistical significance

MW-1 used as background well

Richardson Smith Gardner and Associates, Inc.



By: KBS
Date: 10/1/2009

Monitoring SWSL or PQL MW-2a MW-2ad MW-3a MW-3d MW-6d MW-17 MW-18S
Location
BOD, mg/l 2 5.1 ND 20 ND ND ND ND
COD, mg/l 10 23 10 38 12 11 ND 19
Nitrate Nitrogen as N, mg/l 10 0.09 J ND ND 0.05 J ND 0.09 J ND
Total Organic Carbon, mg/l 1 5.18 ND 6.49 ND 1.61 ND 4.69
Total Alkalinity, mg/l 1 93 306 368 63 261 53 104
Chloride, mg/l 5 7 7 14 14 19 5 11
Sulfate, mg/l 250 10.1 J 10.5 J 12.2 J 14 J 16.5 10.3 J 11.4 J
Turbidity, NTU 1 105 25 600 ND 10 260 210
Sulfide, mg/l 1000 ND ND ND ND ND ND ND
Dissolved Oxygen, mg/l --- 0.93 1.85 1.48 1.68 1.91 1.24 1.06
Carbon Dioxide, mg/l --- 230 210 168 112 390 92 124
ORP, mv --- -62.7 43.1 -18.5 504.2 86.7 186.8 12
N Ethane, ug/l 0.010 ND 0.098 2.2 ND 0.27 0.012 0.081
N Ethene, ug/l 0.010 0.043 0.38 ND ND 0.036 ND 0.02
N Hydrogen, nM 0.600 1.2 1.1 5.3 1 1.3 1.1 1.6
N Methane, ug/l 0.015 6000 410 6300 2800 180 830 4100
N Acetic Acid, mg/l 0.070 ND ND 0.079 ND ND 0.072 ND
N Hexanoic Acid, mg/l 0.100 ND ND ND ND 1.1 ND ND
N Lactic Acid and H1BA, mg/l 0.100 ND 0.16 ND ND ND 0.25 0.11
N Propionic Acid, mg/l 0.070 0.14 0.14 0.17 0.15 0.14 0.16 0.14

ND - Not detected at or above SWSL
SWSL - Solid Waste Section Quantitation Limits

J -  Detected constituents below the SWSL limit.
All results in ug/L

Analysis provided by Environment 1, Inc and Microseeps Laboratories.

Table 6
Halifax County Closed Landfill

MNA Parameter Summary
8/19-20/2009



Appendix A 

Boring Logs

















































Appendix B

Laboratory Analytical Report































































































Appendix C

Time vs. Concentration Graphs
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 1,1-Dichloroethane
 Multi-Well Time-Series Graph
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 1,4-Dichlorobenzene
 Multi-Well Time-Series Graph
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 Barium
 Multi-Well Time-Series Graph
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 Benzene
 Multi-Well Time-Series Graph
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 Beryllium
 Multi-Well Time-Series Graph
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 Chlorobenzene
 Multi-Well Time-Series Graph
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 Cis-1,2-Dichloroethene
 Multi-Well Time-Series Graph
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 Dichlorodifluoromethane
 Multi-Well Time-Series Graph
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 Methylene Chloride
 Multi-Well Time-Series Graph
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 Tetrachloroethene
 Multi-Well Time-Series Graph
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 Trichloroethene
 Multi-Well Time-Series Graph
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 Vinyl chloride
 Multi-Well Time-Series Graph
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 Zinc
 Multi-Well Time-Series Graph
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