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Alternate Source Demonstration  S&ME Project No. 1054-07-241 
Edgecombe County Landfill, Tarboro, North Carolina  June 10, 2008 
 

1.0 INTRODUCTION 

1.1 Purpose 

This Alternate Source Demonstration (ASD) was performed in response to the inorganic 
constituent lead being detected at a concentration in exceedance of the groundwater 
protection standard established by 15A North Carolina Administrative Code (NCAC), 
Subchapter 2L (2L Standards) in compliance groundwater monitoring well MW-7A  at the 
Edgecombe County Landfill in Tarboro, NC.  Additionally, cobalt, thallium, and vanadium 
which do not have a designated 2L Standard, have been reported at concentrations in 
exceedance of their respective North Carolina Department of the Environment and Natural 
Resources (NCDENR) Division of Waste Management’s Groundwater Protection Standard 
(GWPST) in several monitoring wells. 
 
For completeness, efficiency, and because additional metals may be detected in the future 
which are not currently an issue, the ASD included the entire Appendix I metals suite.  The 
ASD attempts to demonstrate that many of the Appendix I metals are naturally occurring at 
the site and that the levels of these naturally occurring metals in groundwater quality 
results reported in the wells are due to influence from the natural occurrence of these 
metals in the overlying in-situ soil in the vicinity of the affected wells.  
 

1.2 Location 

The Edgecombe County Landfill is a Solid Waste Management Facility located at 2872 
Colonial Road in Edgecombe County, south of Tarboro, North Carolina.  
 
The landfill is accessed off Colonial Road, and consists of a construction and demolition 
(C&D) landfill operated on top of a closed municipal solid waste (MSW) landfill regulated 
under Permit #33-01.  The facility is bounded by woodlands to the east, west, and south.  
Some residential single-family homes are located to the north and east.  Jerry’s Creek runs 
along the northern property boundary of the facility.  A former landfill, which received 
waste from 1973-1979, is located adjacent to the active facility, just north of Jerry’s Creek.  
Figure 1 is a site map of the facility showing the location of the active C&D landfill in 
relation to the other components of the facility. 
 

1.3 Background 

S&ME provides Edgecombe County with environmental engineering services to meet 
reporting requirements for groundwater, surface water, and methane at the facility as 
required by the North Carolina Solid Waste Management Rules (15A NCAC 13B). 
Groundwater has been monitored at the landfill since 1994 in accordance with the facility’s 
Water Quality Monitoring Plan (WQMP), dated September 1994.  According to section 
.1634(a) of the Solid Waste Management Rules (15A NCAC 13B), due to monitored 
constituents detected in compliance groundwater monitoring samples at concentrations 
above the North Carolina groundwater quality standards, the landfill is currently 
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monitoring groundwater under the Assessment Monitoring program per 15A NCAC 
13B.1636. S&ME is also assisting the county with assessing the nature and extent of 
groundwater contamination in the vicinity of the landfill.   
 
On March 31, 1999, on behalf of Edgecombe County, S&ME submitted a Work Plan for 
Groundwater Assessment – Edgecombe County Landfill (Work Plan) to the Solid Waste 
Section (Section) of the NCDENR.  The section approved the Work Plan, with comments, 
on May 10, 1999.  Using the revised Work Plan, the County began to assess potential 
impacts to groundwater quality from the landfill.  Since the county began to assess the 
nature and extent of contamination at the landfill, there have been several significant 
changes at the facility.  Significant changes to the landfill have included: closure of the 
MSW landfill (1997-1999); Hurricane Floyd (1999); a revision to the WQMP groundwater 
sampling and analysis plan (1998), revisions to the surface water locations and monitor 
wells included in the water quality monitoring network (1998-2002).  These events so 
altered the water quality observed at the facility that a re-evaluation of the site-wide water 
quality was performed.  The results of a baseline statistical re-evaluation were reported to 
DENR in S&ME’s report titled January 2003 Semi-Annual Sampling/Baseline Statistical 
Analysis, dated August 19, 2003.  These findings indicated a release of Appendix I 
constituents in the area of MW-5, however, there was no statistical evidence of a release of 
any Appendix II constituents.  Assessment monitoring continues to be conducted at the 
landfill. 

As part of the Assessment Monitoring Program, compliance groundwater samples are 
analyzed for the North Carolina Appendix I metals suite. During the January 2008 
groundwater monitoring event, the metal lead was detected in the groundwater sample 
from monitor well MW-7A at a reported concentration  of 0.046 mg/L which exceeds the 
2L Standard for lead of 0.015 mg/L.  Additionally, three metals for which there is no 
corresponding 2L Standard (cobalt, thallium, and, vanadium) were detected above their 
GWPST during the four most recent groundwater monitoring events (July 2006, January 
2007, June 2007, and January 2008).  In order to examine if naturally occurring metals 
concentrations within the in-situ native soils onsite could be influencing groundwater 
quality, this Alternate Source Demonstration (ASD) for metals was undertaken. 
 
In order to complete this ASD, in-situ soils within the boundaries of the permitted landfill 
property were sampled and analyzed for the full Appendix I metals suite.  Next, a Dilution 
Attenuation Factor (DAF) was calculated for each metal based on the average 
concentration of the particular metal within the in-situ soils of the landfill, following the 
Environmental Protection Agency (EPA) Soil Screening Guidance: Technical Background 
Document, Second Edition, United States Environmental Protection Agency, 
EPA/540/R95/128, May 1996 (Soil Screening Guidance 2).  Then the historical 
groundwater analytical data from the four most recent groundwater monitoring events were 
compared to the expected concentrations of the Appendix I metals based on the DAF 
computations. 
 
This Alternate Source Demonstration was prepared for, and included the closed MSW 
landfill (Permit #33-01) south of Jerry’s Creek and the active C&D landfill (Permit #33-
01) located on top of the closed MSW landfill.  
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2.0 GEOLOGY & HYDROGEOLOGY 

2.1 Regional Geology 

Edgecombe County lies within the Coastal Plain Physiographic Province of North 
Carolina. The Coastal Plain province is characterized by subdued topographic features and 
flat low-lying terrain.  Literature suggests that the Coastal Plain geologic region was 
formed during past transgressive and regressive movements of the oceans into and out of 
North Carolina.  These sedimentary deposits were deposited under mostly marine and near 
marine conditions, and rest on a foundation of crystalline bedrock.  On a regional basis the 
sedimentary units dip eastward and the overall sedimentary package thickens eastward 
toward the ocean.   

 
Water table conditions generally prevail at shallow depths in shallow aquifers of the Coastal 
Plain.  The water table fluctuates seasonally in response to variation in the amount of 
precipitation and degree of evapotranspiration.  The groundwater table typically mimics 
surface topography with depth to water from ground surface being deeper on hills and slopes 
than in low lying areas.  Groundwater flow is typically from interstream recharge areas, with 
streams and flood plains serving as groundwater discharge areas.   

2.2 Site Geology 
In general, geologic units in the Coastal Plain Region consist of deep, unconsolidated 
clastic rock.  The geology of Tarboro, North Carolina contains local remnants of a Tertiary 
fossiliferous clay within the Yorktown Formation. The age of the basement units is 
described as pre-Cretaceous.  Other formations in this region from youngest to oldest (top 
to bottom) include: 
 
• The Surficial Deposits (Quaternary) 
• The Yorktown Formation (Tertiary) 
• The Upper Cape Fear Formation (Cretaceous) 
 
In the site vicinity, surficial sediments are comprised of the Penholoway, Wicomico, and 
Sunderland Formations of Pleistocene Age.  These formations are generally less than 50 
feet thick, with an average of 20 to 30 feet and consist of yellow silty sand and sandy clays.  
The Yorktown Formation lies beneath the Pleistocene sediments.  The Yorktown consists 
of 30 to 60 feet of blue gray silty clay with sandy clay, shell beds and fine sands.  The 
Yorktown is extensive throughout the county forming an almost continuous layer. Beneath 
the Yorktown are Cretaceous aged sediments of reddish brown to brown clay, sand and 
sandy clay with some gravel resting on the irregular bedrock surface. These sediments 
range in thickness from 30 to 400 feet or more in thickness in the eastern area of the 
county.   
 
The Cretaceous sediments are underlain by crystalline igneous and metamorphic rocks, 
with an irregular surface that dips gently to the east.  The depth to the bedrock is 
approximately 300 feet below NGVD (approximately 240 to 400 feet below land surface). 
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2.3 Soil Description 
 
According to the Soil Survey of Edgecombe County, North Carolina, prepared by the 
United States Department of Agriculture and the Soil Conservation Service (1979), soils in 
the vicinity of the site are classified as the Norfolk-Aycock-Wagram association.  This 
association is comprised of nearly level to strongly sloping, well-drained soils.  The 
surface layer is loamy sand to fine sandy loam with clay loam to sandy clay loam subsoil.  
The Norfolk-Aycok-Wagram association is usually found on uplands.  The soils in this 
association are in broad, slightly convex areas that are rounded along the drainageways.  
They are dissected by many drainageways that have short side slopes and narrow to wide 
flood plains.  The Bibb-Johnston soils are in the drainageways that dissect the association.         
 
Soils in the vicinity of Jerry’s Creek and Wright’s Creek are classified as the Bibb-
Johnston association.  These soils are usually found on flood plains in narrow to 
moderately broad areas along major streams.  The Bibb-Johnston association is comprised 
of nearly level, poorly-drained and very poorly-drained soils that have loamy and sandy 
underlying material.  The surface layer is mucky loam to fine sandy loam.  The underlying 
material is loamy sand to sandy loam.  
 

2.4 Groundwater Hydrogeology 
 
The Coastal Plain Physiographic Region of North Carolina is located between the uplands 
of the Piedmont and the Atlantic Ocean.  Investigations of the Coastal Plain Region have 
identified as many as 10 aquifers separated by 9 confining units.  However, these aquifers 
can basically be divided into three major deep aquifer systems in North Carolina: the 
Quaternary Aquifer System, the Tertiary Aquifer System, and the Cretaceous Aquifer 
System.  The Quaternary Aquifer is composed of surficial deposits of sandy silt and clay. 
The Tertiary Aquifer is composed of glauconitic sands, clayey sands, and limestone. The 
Cretaceous Aquifer is composed of sand, silty and clayey sand, and clay separated by 
confining units of clay and silt.   
 
The uppermost aquifer at the site is unconfined and is found in the silty sands of the 
Sunderland formation.  This aquifer is recharged by inflow from upgradient areas and by 
infiltration of precipitation.  The marine clay layer (Yorktown Formation) encountered at 
13 to 24 feet below the original ground surface may be acting as a confining layer below 
the landfill. 
 
Depths to static water levels have been historically measured semi-annually in several 
monitor wells located at the landfill. Based upon the water table elevations and the 
resulting potentiometric gradients, groundwater flow direction within the surficial water 
bearing zone underlying the site is generally to the north-northeast toward the southern 
tributary of Jerry’s Creek at the existing C&D landfill.  Groundwater flow direction at the 
closed landfill north of the C&D landfill is generally to the northeast and south at the 
property north of the closed landfill, towards Jerry’s Creek and Wright’s Creek. 
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3.0 ALTERNATE SOURCE DEMONSTRATION 

3.1 Soil Sampling 
Soil samples were collected at the facility on June 28, 2007.  Six separate sample locations 
were chosen in native, residual soil within the facility permit boundaries.  Two samples 
were taken at each location, at different depths.  From these 12 samples, 7 were chosen for 
analysis.  BKGD-1 and 1A were collected at the southeastern perimeter of the landfill 
property; BKGD-2 and 2A were collected along the northeastern perimeter on the eastern 
side of Colonial Road.  The remaining soil samples (BKGD-3A, 4A and 5A) were 
collected along the southern perimeter of the landfill property on the western side of 
Colonial Road.  Soil sample locations are shown on Figure 1.  The soil samples were 
collected generally following guidance set forth in EPA’s Resource Conservation and 
Recovery Act (RCRA) Technical Enforcement Guidance Document (SW-846). The 
collected samples were analyzed for the Appendix I metals suite.  Table 1 summarizes the 
analytical results of the soil sampling event. The complete Laboratory Analytical Report of 
the soil sampling results in included in Attachment A. 
 

3.2 DAF Computation Methodology 

According to the EPA’s Soil Screening Guidance:  Technical Background Document 
Second Edition, “As contaminants in soil leach and move through soil and groundwater, 
they are subjected to physical, chemical, and biological processes that tend to reduce the 
eventual contaminant concentration at the receptor point” (i.e., groundwater monitoring 
well).  This reduction or attenuation in the concentration of parameters as they percolate 
through the soils to a ground water aquifer is governed by a variety of processes, the sum 
of which, are referred to as a Dilution/Attenuation Factor.  The Dilution/Attenuation Factor 
(DAF) is defined as “the ratio of contaminant concentration in soil leachate to the 
concentration in ground-water at the receptor point.  EPA has selected a default DAF of 20 
to account for contaminant (parameter) dilution and attenuation during transport through 
the saturated zone to a compliance point (i.e., a receptor well). 
 

Therefore, if we apply EPA’s standard DAF factor of 20 to the overall average 
concentration of naturally occurring metals in soil samples, we can calculate a DAF for the 
influence of the overlying soils to groundwater in the subsurface Hydrogeologic Regime. 
Then we can compute the expected concentration of the particular metal in groundwater at 
that point source based on the DAF calculations. 
 
The DAF is calculated from the analytical results of the collected soil samples utilizing the 
following equation: 
 

Soil Concentration milligrams per kilograms (mg/kg) (total metal in soil) ÷ 20 (DAF) ⇒ 
Groundwater Concentration milligrams per liter (mg/L) (total metal concentration in 
ground water). 
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Concentration mg/L X 1,000⇒ Concentration micrograms per liter (µg/L) = expected 
groundwater concentration.  
 
The DAF concentration is the expected total metals concentration in the groundwater based 
on the average concentration of the metal in the natural soil.  This result is obtained if we 
assume that the extraction efficiency is 100%.  If we assume that the extraction efficiency 
is only 15% which is conservative according to the Soil Screening Guidance 2, we get the 
following result: 
 
Total Expected Groundwater Concentration µg/L x 15% = Reasonable Expected 
Groundwater Concentration of Constituent µg/L in groundwater. 
 

For the constituents arsenic and barium, an extraction efficiency of 20% was used which 
was based on research conducted by S&ME of several case studies in similar soil types to 
the Edgecombe County Landfill site. Table 1 illustrates the DAF calculations based on the 
average concentration of each inorganic constituent from the analytical results of soil 
samples collected on June 28, 2007.  
 

3.3 Comparison of Metals within Ground-water to Soil Samples 

 
Table 2 summarizes the historical groundwater quality results from the last two years of 
groundwater monitoring data (July 2006, January 2007, June 2007, and January 2008) as 
they pertain to Appendix I metals concentrations.  Table 1 illustrates the DAF calculated 
concentration expected in groundwater for the analyzed Appendix I metals based on the 
results of this ASD.  The expected metals concentrations in groundwater are also compared 
to the highest historical detection from Table 2 and their respective 2L Standard or 
GWPST.  The DAF calculations suggest that the groundwater concentrations of all 
Appendix I metals with the exception of antimony and silver are being influenced by the 
presence of these naturally occurring metals in the overlying in-situ soils.  
 
Comparison of the expected groundwater concentrations from the DAF calculations to the 
reported concentrations in the last four groundwater monitoring events in the compliance 
groundwater monitoring network indicate barium, cobalt, nickel, and thallium were found 
to be at higher concentrations in the compliance monitoring data than would be expected 
for these metals in groundwater based on the concentrations of these constituents in the in-
situ soil samples collected and analyzed for this ASD.  It should be noted that neither 
barium or nickel have been detected at a concentration higher than their respective 2L 
Standards during the past four groundwater monitoring events.  
 
For cadmium, chromium, lead, selenium, thallium, and vanadium the expected 
groundwater concentrations from the DAF calculations are higher then their respective 2L 
Standards or GWPSTs.  It should be noted that neither cadmium, chromium, or selenium 
has been detected at concentrations higher than their respective 2L Standards during the 
past four groundwater monitoring events.  Also, the detections of thallium and vanadium 
above their respective GWPST were considered estimated values (“B” and “J” 
designations) less than their respective Solid Waste Section Limits (SWSLs). 
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3.4 Camparism to Statistical Evaluation Results 

A statistical evaluation of the laboratory analytical data from the historical groundwater 
monitoring data set was last performed as part of the July 2006 Semi-Annual Groundwater 
and Surface Water Sampling Event for the Edgecombe County Landfill.  The historical data 
pool has been updated and included in the subsequent sampling events, however, no 
statistical analysis was performed due to the changes in sample analytical methods.  The 
change in sample analytical methods was due to the NCDENR DWM revision of the 
permissible quantitation limit (PQL) to the Solid Waste Section Limit (SWSL).  The 
SWSL was defined by the Solid Waste Section as the lowest amount of analyte in a sample 
that can be quantitatively determined with suitable precision and accuracy.  In addition, the 
Section also required that laboratories report analytical results to the method detection 
limits (MDLs) rather than the PQL.  Several constituents that have not been reported as 
detected during sampling events prior to 2007 were detected in the January 2007, June 
2007, and January 2008 sampling events due to the fact that the new SWSLs and MDLs 
are lower than the previous PQLs.  In our opinion, these findings generally are not 
indicative of an increase in the presence of these constituents in the groundwater but rather 
due to changes in the reporting and evaluation standards.  A new baseline sampling event 
using the lower SWSLs and MDLs is being conducted to “re-establish” background water 
quality at the facility.  In accordance with Section .1634(b) it is recommended that a 
minimum of four independent samples be collected from each well (background and 
downgradient) to establish background for the newly detected constituents for statistical 
analysis.  At least one additional sampling event is recommended to evaluate the statistical 
significance of these low-level detections and “re-establish” background conditions. 
 
In the July 2006 Semi-Annual Groundwater and Surface Water Sampling Event for the 
Edgecombe County Landfill, a statistical evaluation of the entire Appendix I Metals suite 
was completed.  This statistical evaluation also included metals detected at concentrations 
too low in the in-situ soil samples to be sufficient to influence groundwater quality.  In 
order to complete the statistical evaluation, data from the upgradient background wells was 
pooled to form a background data set. Next the data distribution of the background data set 
was evaluated to test for a parametric or non-parametric distribution. Due to the large 
number of non-detects in the background data set the Wilcoxon Rank-Sum Test, a non-
parametric statistical analysis, was used to compare individual down-gradient or 
compliance wells to the up-gradient or background well group for the purpose of 
evaluating the compliance data for suspected statistically significant increases above 
background values. Then a non-parametric Upper Prediction Limit was calculated from the 
background data set.  If the downgradient compliance well data exceed the statistically 
computed non-parametric Upper Prediction Limit, then there is evidence that a statistically 
significant increase has occurred.         
 
According to the July 2006 Semi-Annual Groundwater and Surface Water Sampling Event, 
the comparison of the downgradient compliance data to the statistically computed 
background non-parametric Upper Prediction Limits indicate that the concentrations of 
thallium and vanadium in groundwater samples collected from the downgradient 
compliance monitoring wells does not represent statistically significant increases over 
background values. Therefore, it is reasonable to conclude that the exceedances of thallium 
and vanadium above their respective groundwater quality standard are not indicative of a 
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release from the facility, but rather from naturally occurring background values of these 
constituents within the monitored portion of the aquifer. 
 
 
4.0 CONCLUSIONS 

The concentrations of the naturally occurring metals arsenic, beryllium, cadmium, 
chromium, copper, lead, selenium, vanadium, and zinc within the in-situ soil at the facility 
are sufficient to influence the concentrations of these metals in ground-water samples 
collected during the last four groundwater monitoring events from the downgradient 
compliance monitoring wells. Based upon these results, the historical exceedance of lead 
above its respective 2L Standard and vanadium above its respective GWPST is not due to a 
release by the Facility, but instead can be the result of the natural occurrence of these 
metals in the native, residual soil. 
 
Additionally, the reported concentrations of thallium and vanadium above their respective 
GWPST do not represent a statistically significant increase (SSI) above background values. 
Therefore, the elevated concentrations of these two constituents could be attributed to 
naturally occurring background values of these metals within the hydrogeologic regime. 
 
The concentrations of Cobalt detected in the background soil samples do not support 
influence to groundwater quality from the natural occurrence of the metal cobalt because, 
while cobalt was detected in the in-situ soils at the Facility, the naturally occurring levels 
of cobalt in the soil are not sufficient to attribute the high levels of cobalt detected in the 
groundwater samples from monitoring well MW-5 solely to its natural occurrence in the 
overlying soils. Cobalt is the remaining inorganic constituent of concern at the Facility.  
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BKGD 1 BKGD 1A BKGD 2 BKGD 2A BKGD 3A BKGD 4A BKGD 5A Value 
(mg/L)

Monitor Well
Identification

Antimony 820 <0.419 <0.385 <0.355 <0.482 <0.385 <0.475 <0.433 N/A N/A N/A 0.0013 MW-4 0.0014*

Arsenic 3.8 5.76 1.17 0.834 12.6 1.46 2.9 2.92 3.95 0.20 0.030 0.027 MW-7A 0.05

Barium 140,000 44.3 62.7 1.64 24 5.93 18.8 8.45 23.69 1.18 0.178 0.322 MW-9 2

Beryllium 4100 0.307 <0.0442 <0.0408 <0.0554 <0.0442 0.511 0.182 0.33 0.017 0.003 0.0025J MW-3B 0.004*

Cadmium 2000 0.645 <0.00769 <0.00710 0.0367 <0.0077 <0.00949 <0.00866 0.34 0.02 0.003 0.001 MW-3B 0.002

Chromium 6100 22.2 2.14 1.81 32 8.37 17 5.4 12.70 0.64 0.095 0.0031J MW1A 0.05

Cobalt 120000 0.836 <0.210 <0.194 15.4 <0.210 <0.259 <0.236 8.12 0.41 0.061 0.13 MW-5 0.070*

Copper 82,000 2.66 3.37 0.6 16.8 1.26 2.51 2 4.17 0.21 0.031 0.0054 MW-1A 1

Lead 800 3.65 1.98 2.39 20.1 6.75 10.4 5.43 7.24 0.36 0.054 0.046 MW-7A 0.015

Nickel 41000 3.99 1.56J 0.455 19.3 1.14 1.5 0.652 4.51 0.23 0.034 0.043 MW-5 0.1

Selenium 10000 1.3 1.76 1.5 1.7 1.35 1.21 1.94 1.54 0.08 0.012 0.0031 MW-1A 0.05

Silver 10000 <0.0874 <0.0802 <0.0740 <0.100 <0.0802 <0.0989 <0.0902 N/A N/A N/A 0.00676J MW-5 0.018

Thallium 140 0.152 0.0355 0.0154 0.327 0.0554 0.0709 0.0129 0.10 0.005 0.001 0.0735 MW-5 0.00028*

Vanadium 14000 19 1.6 3.81 25.5 8.19 18.3 17.1 13.36 0.67 0.100 0.0058J MW-3B 0.0035*

Zinc 610,000 16.4 2.44 1.15 26.6 3.02 6.73 3.38 8.53 0.43 0.064 0.058 MW-5 1.05

2.0-2.5' 4.0-4.5' 3.0-3.5' 6.5-7.0' 8.0-10.0' 7.5-8.0' 9.5-10'

Gray-white to 
red-brown 

silty SAND

Black-gray 
sandy CLAY

Gray silty 
medium-

coarse SAND 

Black gray 
silty CLAY

Lt. gray w/red 
clayey SAND

Lt. gray 
brown sandy 

CLAY

Gray red 
brown med-

coarse SAND

NOTES:
N/A = Not Analyzed
EPA Region III Industrial Standard = Environmental Protection Agency Region III Risk Based Industrial Standard
ft-bgs = Feet below ground surface
mg/Kg = Milligram Per Kilogram
mg/L = Milligram Per Liter
Values which are BOLDED and shaded indicate levels above their respective EPA Region III Risk Based Industrial Concentration.
Soil samples were collected on June 28, 2007 and analyzed by SGS Environmental Services Inc. (SGS).  Detection limits are shown on laboratory reports.
Background soil sampling locations shown on Figure 1.
* Indicates there is currently no 2L Standard.  The target analyte was compared to the Solid Waste Groundwater Protection Standard (GWPST).
** Highest detected concentration from the past four semi-annual compliance monitoring events (July 2006, January 2007, June 2007, and January 2008). 
     Historical groundwater detections are summarized on Table 2 and have previously been reported in semi-annual sampling reports submitted to NCDENR-DWM.

Table 1
Alternate Source Demonstration Report

Dilution/Attenuation Factor Calculation Table
Edgecombe County Landfill

GWPST / 
2L 

Standard

  Highest Historical Detection**

Tarboro, North Carolina
S&ME Project No. 1054-07-241

DAF 
COMPUTATION

EXPECTED 
GROUNDWATER 

CONCENTRATION 
mg/L

MEAN

Soil Analytical Results by Sampling Point (mg/kg dry)

SAMPLE DEPTH (ft-bgs)

SOIL LITHOLOGY

Appendix I 
Inorganic 

Compounds EPA 
Method 

6010B/6020

 EPA Region III 
RBC Industrial 

Standard



p.1 of 3
APPENDIX I  
INORGANIC 

COMPOUNDS
 GWPST / 

2L STANDARD
Sample 

Date Jul-06 Jan-07 Jun-07 Jan-08
MW-1A <0.03 <0.58 <0.00562 0.0008J
MW-3B <0.03 <0.58 <0.00562 0.00053J
MW-4 <0.03 <0.58 <0.00562 0.0013
MW-5 <0.03 <0.58 <0.00562 0.0006J

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.03 <0.58 <0.00562 0.00071J

MW-7A <0.03 <0.58 <0.00562 0.00054J
MW-9 <0.03 <0.58 <0.00562 0.00076J

MW-10 NS NS NS NS
MW-1A <0.01 0.0028J <0.00185B 0.001
MW-3B <0.01 <0.002 <0.00185B 0.0051
MW-4 <0.01 0.0025J <0.00185B 0.00056J
MW-5 <0.01 0.0081J 0.0241B 0.021

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.01 0.0026J <0.00185B 0.0016

MW-7A <0.01 <0.002 0.00889B 0.027
MW-9 <0.01 <0.002 <0.00185B 0.0005J

MW-10 NS NS NS NS
MW-1A <0.500 0.0804 0.141 0.16
MW-3B <0.500 0.11 0.144 0.17
MW-4 <0.500 0.0528 0.0608 0.049
MW-5 <0.500 0.235 0.204 0.22

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.500 0.0876 0.137 0.077

MW-7A <0.500 0.112 0.152 0.09
MW-9 <0.500 0.322 0.175 0.25

MW-10 NS NS NS NS
MW-1A <0.002 <0.0007 <0.00247 0.0003J
MW-3B <0.002 <0.0007 <0.00247 0.0025J
MW-4 <0.002 <0.0007 <0.00247 0.00029J
MW-5 <0.002 <0.0007 <0.00247 <0.0012

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.002 <0.0007 <0.00247 0.00069J

MW-7A <0.002 <0.0007 <0.00247 0.00027J
MW-9 <0.002 <0.0007 <0.00247 0.00026J

MW-10 NS NS NS NS
MW-1A <0.001 <0.0005 <0.00033 0.00039J
MW-3B <0.001 <0.0005 <0.00033 0.001
MW-4 <0.001 <0.0005 <0.00033 0.00047J
MW-5 <0.001 <0.0005 <0.00033 0.0004J

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.001 <0.0005 <0.00033 0.00069

MW-7A <0.001 <0.0005 <0.00033 0.00031J
MW-9 <0.001 <0.0005 <0.00033 0.00032J

MW-10 NS NS NS NS
Notes:
All values reported in milligrams per liter (mg/L)
2L STANDARD = North Carolina groundwater standards as promulgated by 15A North Carolina Administrative Code, Subchapter 2L. 
* Indicates there is currently no 2L Standard.  The target analyte was compared to the Solid Waste Groundwater Protection Standard (GWPST).
Values which are BOLD and shaded indicate levels greater than their respective GWPST or 2L Standard.
D = Data reported from a dilution.
NS = Not Sampled
J = Analyte detected between the laboratory method detection limit (MDL) and reporting limit (RL).
B = Amount in Prep Blank was great then the method detection limit (MDL).
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INORGANIC 

COMPOUNDS
 GWPST / 

2L STANDARD
Sample 

Date Jul-06 Jan-07 Jun-07 Jan-08
MW-1A <0.010 <0.002 <0.00115B 0.0031J
MW-3B <0.010 <0.002 <0.00115B <0.0023
MW-4 <0.010 <0.002 0.00117JB <0.0023
MW-5 <0.010 <0.002 0.0112B <0.0023

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.010 <0.002 0.00257JB <0.0023

MW-7A <0.010 <0.002 0.00197JB <0.0023
MW-9 <0.010 <0.002 <0.00115B <0.0023

MW-10 NS NS NS NS
MW-1A <0.010 <0.002 0.00556JB 0.0012J
MW-3B 0.0345 0.0061J 0.0217B 0.026
MW-4 <0.010 <0.002 0.00397JB 0.0017J
MW-5 0.12 0.0749 0.131B 0.13

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.010 <0.002 0.00516JB 0.0066J

MW-7A <0.010 <0.002 0.00411JB 0.0052J
MW-9 <0.010 <0.002 0.00352JB <0.0011

MW-10 NS NS NS NS
MW-1A <0.2 <0.0006 0.00304J 0.0054
MW-3B <0.2 <0.0006 0.00209J 0.00055J
MW-4 <0.2 <0.0006 0.00277J 0.0037
MW-5 <0.2 <0.0006 0.00331J 0.00068J

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.2 <0.0006 0.00249J 0.0042

MW-7A <0.2 <0.0006 0.00339J <0.0022
MW-9 <0.2 <0.0006 0.00214J <0.00045

MW-10 NS NS NS NS
MW-1A <0.010 <0.002 <0.00358B <0.0024
MW-3B <0.010 <0.002 <0.00358B <0.0024
MW-4 <0.010 <0.002 <0.00358B <0.0024
MW-5 0.0108 <0.002 0.0121B 0.014

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.010 <0.002 <0.00358B <0.0024

MW-7A 0.0127 <0.002 0.0042JB 0.046
MW-9 <0.010 <0.002 <0.00358B <0.0024

MW-10 NS NS NS NS
MW-1A <0.05 0.005J 0.022JB <0.0098
MW-3B <0.05 0.007J 0.0234JB 0.018J
MW-4 <0.05 <0.002 <0.00474B <0.0098
MW-5 <0.05 0.0227 0.0403B 0.043

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.05 <0.002 <0.00474 <0.0098

MW-7A <0.05 <0.002 <0.00474 0.018J
MW-9 <0.05 <0.002 <0.00474B <0.0098

MW-10 NS NS NS NS
Notes:
All values reported in micrograms per liter (mg/L)
2L STANDARD = North Carolina groundwater standards as promulgated by 15A North Carolina Administrative Code, Subchapter 2L. 
* Indicates there is currently no 2L Standard.  The target analyte was compared to the Solid Waste Groundwater Protection Standard (GWPST).
Values which are BOLD and shaded indicate levels greater than their respective GWPST or 2L Standard.
D = Data reported from a dilution.
NS = Not Sampled
J = Analyte detected between the laboratory method detection limit (MDL) and reporting limit (RL).
B = Amount in Prep Blank was great then the method detection limit (MDL).
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COMPOUNDS
 GWPST / 

2L STANDARD
Sample 

Date Jul-06 Jan-07 Jun-07 Jan-08
MW-1A <0.02 <0.002 0.00814J 0.0031
MW-3B <0.02 <0.002 0.00858J 0.0014
MW-4 <0.02 <0.002 0.0093J 0.0008J
MW-5 <0.02 <0.002 0.0126 0.00051J

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.02 <0.002 <0.0073 0.00091J

MW-7A <0.02 <0.002 <0.0073 0.0026J
MW-9 <0.02 <0.002 <0.0073 0.00044J

MW-10 NS NS NS NS
MW-1A <0.0.1 <0.002 <0.00081B <0.0025
MW-3B <0.0.1 <0.002 <0.00081B <0.0025
MW-4 <0.0.1 <0.002 <0.00081B <0.0025
MW-5 <0.0.1 <0.002 0.00676J 0.0055J

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.0.1 <0.002 <0.00081B <0.0025

MW-7A <0.0.1 <0.002 <0.00081B <0.0025
MW-9 <0.0.1 <0.002 <0.00081 <0.0025

MW-10 NS NS NS NS
MW-1A <0.01 <0.000044 <0.00521 0.00035J
MW-3B <0.01 0.000139 <0.00521 0.00036J
MW-4 <0.01 NS <0.00521 0.00034J
MW-5 0.0735 0.00006 0.00564J 0.00041J

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.01 <0.000044 <0.00521 0.00038J

MW-7A <0.01 <0.000044 <0.00521 0.00032J
MW-9 <0.01 <0.000044 <0.00521 0.00031J

MW-10 NS NS NS NS
MW-1A <0.040 <0.001 0.00622JB 0.0056J
MW-3B <0.040 0.0059J 0.0089JB 0.0058J
MW-4 <0.040 <0.001 0.00777JB <0.0029
MW-5 <0.040 <0.001 0.00962JB <0.0029

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.040 <0.001 0.0108JB <0.0029

MW-7A <0.040 <0.001 0.00556JB 0.0038J
MW-9 <0.040 <0.001 0.00571JB <0.0029

MW-10 NS NS NS NS
MW-1A <0.05 0.0143 0.0117 0.0096J
MW-3B <0.05 0.0044J 0.0233 0.055
MW-4 <0.05 0.0042J 0.00844J <0.003
MW-5 0.058 0.0171 0.0557 0.058

MW-5S NS NS NS NS
MW-5D NS NS NS NS
MW-6 <0.05 0.0011J 0.00655J 0.035

MW-7A <0.05 <0.001 <0.00399 <0.015
MW-9 <0.05 <0.001 <0.00399 0.0078J

MW-10 NS NS NS NS
Notes:
All values reported in micrograms per liter (mg/L)
2L STANDARD = North Carolina groundwater standards as promulgated by 15A North Carolina Administrative Code, Subchapter 2L. 
* Indicates there is currently no 2L Standard.  The target analyte was compared to the Solid Waste Groundwater Protection Standard (GWPST).
Values which are BOLD and shaded indicate levels greater than their respective GWPST or 2L Standard.
D = Data reported from a dilution.
NS = Not Sampled
J = Analyte detected between the laboratory method detection limit (MDL) and reporting limit (RL).
B = Amount in Prep Blank was great then the method detection limit (MDL).
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