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1 INTRODUCTION

1.1 Site Background

The City of Albemarle landfill is located off Stony Gap Road (SR 1720), in Stanly County, North Carolina.
The City of Albemarle landfill operates under permit #84-01. Prior to operating as a C&D landfill the site
operated as a Municipal Solid Waste (MSW) unlined sanitary landfill that consisted of two units. One unit
was closed prior to October 1991; this unit was closed with a 24-inch final soil cover. The second unit was
closed with a cohesive cap of 18 inches of soil with a permeability of 1 x 10> cm/sec, and 18 inches of erosive
layer. This unit was closed by June 1999 as part of the Transition Plan.” The C&D landfill is constructed
and operating on top of the MSW landfill. Adjacent to the C&D landfill, across the unnamed tributary of
Jacobs Creek and utilizing the same scale house, is the existing Subtitle D MSW landfill, which operates also
under permit #84-01. The site in monitored under 15A NCAC 13B .1630. A topographic map showing the
location of the site is included as Plate 1. A facility map showing the locations of both permitted facilities is

included as Plate 2.

1.2 Aquifer Characteristics

The site lies within the Carolina Slate Belt, a subdivision of the Appalachian Piedmont geologic and
physiographic province. The Carolina Slate Belt is characterized by low, generally rolling hills with gentle to
moderately steep slopes. Total relief across the facility is approximately 110 feet. An unnamed tributary of
Jacobs Creek divides the facility, separating the C&D landfill on the west part of the facility from the lined
Subtitle D landfill to the east. The unnamed creek flows southeast and joins another unnamed tributary south
of the Subtitle D landfill. These tributaries join Jacobs Creek to the south before exiting the property. Jacobs
Creek empties into Lake Tillery (Pee Dee River) approximately 2.5 miles southeast of the landfill. Surface
drainage at the landfill generally flows towards the southeast. Natural vegetation of disturbed lowland with
pine and hardwood trees lines the various drainage features at the facility. Pine and hardwood forest exist

beyond the extent of the landfill operation.

The stratigraphic sequence in the Albemarle-Asheboro region has mapped as a thick, primarily felsic volcanic
unit (Uwharrie Formation) overlain by a dominantly volcanic-sedimentary package (Albemarle Group), with

2] Lithologies are fairly uniform, and consist of brown to gray

various metagabbro and metabasalt intrusions.
sandy silt/sandy clay transitioning into a sandy silt/sandy clay layer with gravel and finally the highly fractured

gray to greenish argillite of the Cid Formation. A regional geologic map is provided as Plate 3.
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Regionally, Stanly County is located in the Piedmont groundwater region of the United States.”” The aquifer
typically consists of two hydrogeologic units- the uppermost unconsolidated regolith, and the fractured
crystalline bedrock. The two units are hydrogeologically connected by fractures and faults in the bedrock.
Groundwater in the unconfined aquifer typically occurs at depths of 5 to 25 feet below ground surface (bgs),
with the shallowest depths occurring in draws and near drainage features. Groundwater depths in the

monitoring wells have been generally consistent over time, and generally occur in the following depth ranges:

<10 ft. bgs: MW-9, MW-10, MW-11

10 to 20 ft. bgs: MW-1, MW-2, MW-3, MW-5R, MW-7
> 20 ft. bgs: MW-4R, MW-6, MW —12, MW-24, MW-25
> 50 ft. bgs: MW-8D

Historical groundwater elevations are provided in Table 2. Groundwater exhibits flow dynamics that are
primarily controlled by the topographical high and local drainage features. Groundwater flow at the site is in a
general westerly direction, with southwesterly and northwesterly flow away from the waste limits. A single-

day potentiometric map depicting groundwater flow conditions on January 16, 2008 is provided as Plate 4.

Hydraulic conductivities, hydraulic gradients, and average linear groundwater velocities are summarized in
Table 3. Hydraulic conductivity values, as determined from slug testing, ranged from 6.02 x 107 cm/sec
(MW-8D) to 3.40 x 10 cm/sec (MW-3), with a geometric mean of 3.79 x 10-5 cm/sec. Hydraulic gradient at
the site is fairly uniform with an average value of 0.031 ft/ft. Average linear velocities (v,) were calculated
using the following equation:

_K*i

n

e

v

X

where
v, is the average linear velocity [length/time]
K is the hydraulic conductivity [length/time]

n, is the effective porosity [unitless]

i is the horizontal hydraulic gradient in the direction of groundwater flow, taken as the difference in
head elevation between two points divided by the distance between those points
[unitless, or length/length]

The calculated average linear velocities were found to have a median value of 39.4 ft/yr.
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1.3 Contaminant Distribution

Groundwater contamination at the site consists of dissolved-phase volatile organic compounds (VOCs) in
concentrations exceeding established 15A NCAC 2L groundwater standards. Groundwater contaminants are
distributed in two (2) plumes that extend toward the drainage areas. Groundwater contaminants of concern (as
identified in the ACM) are: benzene, methylene chloride (dichloromethane- DCM), tetrachloroethene
(tetrachloroethylene, perchloroethene- PCE), chlorobenzene, cis-1,2-dichloroethene (cis-1,2-DCE), and
trichlorofluoromethane. Benzene and chlorobenzene are aromatic hydrocarbons. Methylene chloride,
tetrachloroethene, cis-1,2-DCE, and trichlorofluoromethane are halogenated aliphatic hydrocarbons.!'?!

Historic organic results of detected constituents are shown on Table 4.
The two (2) contaminant plumes identified in the Assessment of Corrective Measures are:

o Eastern Plume: The plume associated with MW-3, MW-9, and MW-10 consists of benzene,
methylene chloride, and tetrachloroethene. Groundwater contaminants are in the unconfined surficial

aquifer

o Western Plume: The plume associated with MW-2, MW-6, and MW-7 consists of benzene,
chlorobenzene, methylene chloride, cis-1,2-DCE, tetrachloroethene, and trichlorofluoromethane.

Groundwater contaminants are in the unconfined surficial aquifer and upper bedrock aquifer.

Groundwater contamination has not been detected at the relative point of compliance.

1.4  Site Conceptual Models

Site conceptual and analytical models were developed in the ACM. The models consisted of conceptual cross
sections and analytical modeling using MODFLOW with MT3D®. The conceptual cross sections are provided
as Plate 5.

Physical Process

The primary mechanism of physical plume movement is through advection. Advective flow with applied
sorption (retardation) typically slows plume migration. The retardation coefficient (R) used to calculate the
expected migration rates for the constituents can be calculated from the following equation:

R=1+f2g,
n
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where

R is the retardation coefficient
pq is dry bulk density of the soil (g/cm?)

n is the porosity (unit less)
K is the distribution coefficient (mL/g)

The average dry bulk density utilized in the ACM report, which was calculated from laboratory dry unit
weights collected during the Phase 2 Design Hydrogeological Study, was 1.21 g/cm3. The distribution

coefficient (K) can be estimated as the Soil — Water Partitioning Coefficient K  times the fraction of organic

carbon in the soil.”) Based on boring logs and field observations there is little evidence to suggest any
significant soil organic carbon. An overly conservative value for soil organic carbon was estimated to be 1%.
“Soils vary in the amount of soil organic carbon they contain, ranging from less than 1 percent in many sandy

soils to greater than 20 percent in soils found in wetlands and bogs.”"!

Coefficients of Retardation
Constituent R
Benzene 1.23
Methylene Chloride 1.06
Tetrachloroethene 1.73
Chlorobenzene 1.77
Trichlorofluoromethane 2.15

The above table suggests there is limited retardation. Contamination has the potential to travel at or near the

seepage velocities as identified in the ACM.

The eastern groundwater plume is mixing with stream water as evidenced by low levels of VOC
concentrations below groundwater standards.  Groundwater mixing results in stream dilution and
volatilization. In the case of the eastern plume the distance from the point of mixing to where the stream exits
the facility is 4,700 feet. Additional dilution occurs through surfacewater contributions from downstream

tributaries. Stream dilutions were calculated in the ACM.

Chemical/Biochemical Process

Chemical degradation processes, primarily that of half life decay, are typically expressed based on
surfacewater measurements. The identified contamination consists of constituents dissolved in groundwater.
Benzene, methylene chloride, tetrachloroethene, chlorobenzene, cis-1,2-DCE, and trichlorofluoromethane all

undergo volatilization from soil when released near the surface and volatilization when released to
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surfacewaters. Half-life reactions in groundwater vary greatly. A summary of published half life reactions in

groundwater is included below.

Half-Life in Groundwater!!
Constituent Half-Life (high) Half-Life (low)
Benzene 24 Months 10 Days
Methylene Chloride 8 weeks 14 Days
Tetrachloroethene 2 years 12 Months
Chlorobenzene 300 Days 136 Days
cis-1,2-Dichloroethylene 95 Months 8 Weeks
Trichlorofluoromethane 2 Years 12 Months

Biotransformation of most chlorinated solvents, including halogenated aliphatic hydrocarbons, occurs through

reductive dechlorination.™

The reductive dechlorination process utilizes the chlorinated solvents as the
electron acceptor. Through reductive dechlorination, carbon is utilized as the electron donor for microbial

growth, with the hydrocarbon contaminants acting as the potential carbon source.

1.5 Regulatory Status
The City of Albemarle Landfill operates as a C&D landfill over a MSWLF landfill under permit #84-01.

Assessment monitoring is currently performed on a semi-annual basis at the site.

2 CONTAMINATION CHARACTERIZATION

2.1 Contaminants of Concern

The following chemical compounds, based upon either exceedance of 2L standards or statistically
significance, were identified in the ACM as being contaminants of concern (COCs):

e benzene, chlorobenzene — aromatic hydrocarbons

e (is-1,2-DCE; tetrachloroethene; methylene chloride, trichlorofluoromethane — chlorinated aliphatic

hydrocarbons

2.2 Contaminant Source Confirmation

The groundwater contaminant source is the former MSW landfill cell. The mechanism for the presence of this
contamination is precipitation that has percolated through the landfill waste, allowing VOCs to partition from
solid/liquid phases into a dissolved phase, and that has subsequently migrated downwards to mix with

groundwater. To limit water percolation, the MSW unit was closed with a cohesive cap of 18 inches of soil
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with a permeability of 1 x 10~ cm/sec, and 18 inches of erosive layer. Landfill drainage flows southeast

towards an unnamed creek, which is a tributary of Jacobs Creek.

The receptor survey, performed during the Transition Plan, identified 44 private water supply wells within
2,000 feet of the facility. The majority of these water supply wells are located upgradient of the sanitary
landfill along Stony Gap Road. The private water supply well nearest the sanitary landfill is located
approximately 1,500 feet west of the waste limit. A non-potable water supply well is located at the shop
immediately north of the sanitary landfill. A well tag indicated that the well was installed in 1974 by Whitley
Well Drilling. The well is cased to 47 feet with a total depth of 305 feet. The well is used as a non-potable

source of water for toilets and machine washing. Community water is not available to the surrounding area.

2.3  Source Control Measures

The first unit of the landfill stopped receiving MSW by October 1991 and was closed with a 24 inch final soil
cover. The second unit was closed with a cohesive cap of 18 inches of soil liner with permeability of 1 x 10-
cm/sec, and 18 inches of erosive layer. The surrounding property is owned and controlled by the City of
Albemarle or Stanly County and is used as the Subtitle D Landfill or current/future borrow site for daily cover

in the Subtitle D landfill. The property southwest of the landfill is currently being negotiated for purchase.

A gas venting system for methane extraction/collection was installed as part of the transition plan. The

permanent probes were to be installed by October 1994, and are monitored quarterly.

2.4  Risk Assessment

Risk assessment was performed as part of the ACM, and assumed direct contact with the identified
contamination. Exposure pathways are limited to onsite contact with groundwater. Monitoring wells are
cased and secured with locking well caps. Access to the site is limited during operational hours. A passive
horizontal gas venting system for methane extraction/collection was installed as part of the transition plan.
Both adult and child hazard index values for contaminants of concern were less than 1 from inhalation, dermal

and oral ingestion exposure.
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2.5 Contaminant Concentrations

2.5.1 Background Concentrations

Groundwater sampling and monitoring has been conducted at the site since 1994. Background water quality
data has historically been collected from monitoring well MW-1. Historical background results are shown on

Table 5. Groundwater results for the January 2008 sampling event are summarized in Table 6.

2.5.2 Exceedances of Groundwater Quality Standards

Groundwater contaminants that have exceeded 2L standards are: benzene (MW-7, MW-10); chloroethene
(MW-7); methylene chloride (MW-1, MW-3, MW-6, MW-7); and tetrachloroethene (MW-9, SHOP well).
Lead, cadmium, and nickel concentrations in some samples were found to exceed 2L standards. However,
these compounds were identified in the ACM as naturally occurring and are not of concern in this study. It

must also be noted that chloroethene was not identified as a COC in the ACM.

2.5.3 Exceedances of Surfacewater Quality Standards

Laboratory analysis of surfacewater samples have not detected contaminant concentrations in excess of
established NCAC 2B water quality standards. Surfacewater results (July 2007) for SW-1 and SW-6 are

shown on Table 7.

2.6 Media of Concern

Groundwater is the primary media of concern at the site since it acts as the primary mechanism of transport for
environmental contaminants emanating from the landfill. Dissolved-phase contaminants can potentially be

transported via groundwater and discharged to surfacewater.

Landfill gas is a secondary media of concern since it can transport VOCs that have partitioned into the vapor
phase, allowing them to re-partition into the dissolved phase into groundwater. A passive horizontal gas

venting system for methane extraction/collection was installed as part of the Transition Plan.
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3 SELECTED AND APPROVED REMEDY / TECHNICAL APPROACH

A number of factors influence the selection of remediation alternatives:
e Groundwater contamination exists in both the surficial (unconfined) and upper bedrock aquifers.
e Contamination is below risk exposure levels.

e The western plume has the potential to migrate off site.

Remediation of relatively low level contamination in the 100 ppb range can be difficult, expensive and may
not be achievable. A multi-phase remedial approach is, therefore, necessary to address contamination across

the site.
3.1 Technical Approach

3.1.1 Eastern Plume (Monitored Natural Attenuation)

Groundwater contaminants exist within the unconfined aquifer. Biochlor was initially run for the eastern
plume to assess the potential effectiveness of MNA. Biochlor utilized site specific data for tetrachloroethene,
trichloroethene and vinyl chloride. Dual modeling was utilized based on high half-life and low half-life. High
half life results show a 5.7% decrease for tetrachloroethene, a 4% decrease for trichloroethene and a 9.4%
decrease for vinyl chloride in 5 years through biotransformation modeling. Low half life results show a 52.7%
decrease for tetrachloroethene, a 45.1% decrease for trichloroethene and a 68.8% decrease for vinyl chloride in

5 years through biotransformation modeling. Biochlor results are provided in Appendix A.

Groundwater sampling will be performed semi-annually on monitoring wells MW-3, MW-9, and MW-10.
Baseline sampling for the suite of MNA performance parameters listed in Section 4 and Appendix B shall be
performed for two years following. Monitoring of stream quality in the adjacent stream will be achieved
through surfacewater sampling at sampling points SW-1 and SW-6 (see Plate 2). Surfacewater sampling

parameters will include Appendix I VOCs and metals.

3.1.2 Western Plume (Monitored Natural Attenuation w/ HRC Injection & Phytoremediation)

Unconfined Aquifer
Based on the ACM observations, the most cost effective and practical approach for remediation of the western
plume may be to purchase the all, or a portion, of the adjacent property towards which the western plume may

potentially migrate. While not imperative, acquisition of the adjacent property would establish a new
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compliance boundary for the site. Modeling indicates through pure advection flow, without natural decay, the
western plume may reach the relevant point of compliance by 2025. Until the adjacent property is acquired,

MNA with phytoremediation is one cost-effective remedial approach.

Phytoremediation procedures will be implemented to enhance remediation by monitored natural attenuation of
low level contaminants. To accelerate the natural evapotranspiration process and to allow for hydraulic
containment (plume control), the area will be thinned of juvenile trees (those trees with a diameter of less than
3 inches) and pines, and planted with hybrid willows of the genus Salix. Hybrid willows have been recognized
as being phreatophytic (water-loving) trees with root systems that can extend up to 40 feet bgs'''
Phytoremediation is expected to occur through several processes: the release of enzymes from the root system
that break down hydrocarbons (phytodegradation), limitation of infiltration by increasing evapotranspiration,
and eventual uptake of hydrocarbons (phytoextraction). Available literature (e.g. Schnoor, 1997 ")) indicates
an initial planting density of 1,000-2,000 trees/acre (~43 ft’/tree). As the trees become established over time
(1-2 years) competition between plants will reduce this density to ~600-800 trees/acre. The proposed
phytoremediation area comprises approximately 7.5 acres. At the aforementioned planting density a minimum
of 7,500 hybrid willow seedlings will need to be planted at the onset of corrective action. Planting of
seedlings will likely be performed by mechanical methods to reduce installation costs, and is tentatively
scheduled to occur during May-June 2009. Protective fencing to prevent damage to the seedlings by wildlife
(e.g. deer) shall be constructed around the area of planting. The proposed phytoremediation area is depicted in

Plate 5.

Groundwater sampling will be performed semi-annually on monitoring wells MW-2, MW-6, MW-7, MW-24,
and MW-25. Baseline sampling for the suite of MNA performance parameters listed in Section 4 and
Appendix B shall be performed for two years following planting of hybrid willow trees.  Soil sampling may
also be conducted to monitor potential salt accumulation in the root zone. Phytoremediation sampling and
monitoring results, in addition to information on tree growth and health, shall be included as a separate section

within the semi-annual monitoring reports.

Water levels in MW-2, MW-6, MW-7, MW-24, and MW-25 will be monitored daily with pressure transducer
data loggers that will be installed in the wells prior to planting of the hybrid willow trees. Water levels should
show a decrease in water level, particularly in conjunction with spring growing season, once the trees begin to
establish. Water level readings will be recorded twice daily, and the water level data downloaded from the
data loggers on a monthly basis by MESCO field personnel. Once the trees are semi-established (1-2 years)
water levels in these wells are expected to decrease, particularly in conjunction with the spring growing

s€ason.
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Upper Bedrock Aquifer

Because groundwater contaminants exist within the upper bedrock aquifer, a remedial technology to
supplement MNA within the bedrock aquifer is required. Natural attenuation of VOCs can be enhanced
through the introduction of hydrogen release compound (HRC) into the subsurface. HRC enhances processes
such as the reductive dechlorination of chlorinated hydrocarbons including the COCs identified in Section 2
(e.g. PCE, cis-1,2-DCE). One such brand of commercially-available HRC is 3DMe™ which is manufactured
by Regenesis (San Clemente, CA). According to Regenesis, HRC 3DMe™ “is composed of free lactic acid,
controlled-release lactic acid (polylactate) and certain fatty acid components which are esterified to a carbon
backbone molecule of glycerin. HRC 3DMe™ produces a sequential, staged release of its electron donor
components. The immediately available, free lactic acid is fermented rapidly while the controlled release lactic
acid is metabolized at a more controlled rate. The fatty acids are converted to hydrogen over a mid to long-
range timeline giving HRC 3DMe an exceptionally long electron donor release profile. This staged
fermentation provides an immediate, mid-range and very long-term, controlled-release supply of hydrogen
(electron donor) to fuel the reductive dechlorination process.” Prior to injection HRC 3DMe™ is mixed with
water in a 1:10 ratio. Regenesis recommends a minimum quantity of 22 gals. of HRC per injection point
(~242 gals. total liquid). HRC can remain resident in the subsurface for over one year. A material safety data

sheet for HRC 3DMe™ is included in Appendix C.

HRC will be injected into monitoring wells MW-6 and MW-7. Since groundwater flow in bedrock occurs
within interconnected discontinuities such as fractures, joints, and faults within the rock mass (secondary
porosity), the HRC mixture will necessarily permeate only those areas impacted by groundwater contaminants.
The HRC will, therefore, travel downgradient through the contaminant plume. Typical injection rates are on
the order of 4 gallons per minute (gpm) at a pressure of 10 pounds per square inch (psi). Actual injection rates
are contingent upon the permeability of the formation material at the injection points, and care should be taken
during injection so as not to compromise monitoring well integrity. Since HRC can remain resident in the
subsurface for over one year after introduction, a single injection only will be needed to implement this form
of corrective action. An injection permit will be required from the NCDENR Underground Injection Control

Section prior to implementation.

Baseline sampling will be instated as part of the monitoring protocol, and will incorporate the full suite of
MNA parameters. Sampling will be performed semi-annually on monitoring wells MW-2, MW-6, MW-7,
MW-24, and MW-25. Baseline sampling for the suite of MNA performance parameters listed in Section 4

and Appendix B shall be performed for two years following implementation of corrective action. It must be
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noted that due to the persistence of HRC in the subsurface after initial injection, groundwater in the injection

wells may not be of adequate quality to sample for 30-60 days after injection.

3.1.3 Additional Measures

The SHOP well will be abandoned to limit exposure potential. The methane detection system will be
monitored quarterly in accordance with the operation plan to ensure the concentration of methane gas does not
exceed 25 percent of the lower explosive limit for methane in landfill structures and does not exceed 100
percent of the lower explosive limit at the property boundary. A passive methane trench may be warranted if

methane continues to be detected.

4 GROUNDWATER AND SURFACEWATER MONITORING PLAN

4.1  Groundwater Sampling and Monitoring

Data with which to monitor and evaluate the performance of remediation shall be obtained through a
groundwater sampling and monitoring program. All groundwater samples collected from the monitoring wells
will be analyzed for Appendix I VOC concentrations by EPA method 8260, and for Appendix I metals
concentrations by EPA method 6010. Additionally, groundwater samples collected from monitoring wells in
the areas subject to MNA, phytoremediation, and HRC injection will be analyzed for the following MNA

performance parameters:
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MNA Performance Parameters
Parameter Analysis Type Analytical Method
Dissolved Oxygen (DO) Field Reading
pH Field Reading
Oxidation-Reduction . . Multi-parameter Field
Field Reading
Potential (ORP) Instrument w/ flow-through
Turbidity Field Reading cell
Conductivity Field Reading
Temperature Field Reading
Dissolved CO, Field Reading Field Instrument / Hach Kit
Alkalinity
Laboratory/Field* EPA 310.2
(Total as CaCO5)*
Chloride* Laboratory/Field* SM 4500-CLB
Iron Laboratory SM3111B
Nitrate* Laboratory/Field* EPA 353.2/SM 2320B
Sulfate* Laboratory/Field* EPA 375.4/ SM 4500-SO4E
Sulfide* Laboratory/Field* EPA 376.1 or SM 4500SE
EPA 415.1 / EPA 405.1/
TOC/BOD/COD Laboratory
EPA 410.1
Methane Laboratory RSK 175
Ethane, Ethene Laboratory RSK 175
Hydrogen Laboratory AMI19GA
Volatile Fatty Acids Laboratory AM23G
*For budgetary considerations these analyses may be performed in the field
using Hach® brand color wheel test kits. Historical iron concentrations have
exceeded Hach kit quantitation limits.

4.2  Surfacewater Sampling and Monitoring

Surfacewater sampling will be conducted to monitor COC concentrations in the adjacent stream areas. To date
(January 2009) COC concentrations have been below respective NCAC 2B and 2L standards. Surfacewater
locations SW-3 and SW-4 are downstream of the landfill and have been dry since 2002. Surfacewater location
SW-5 is downstream of the landfill on the tributary of Jacobs Creek where it flows past the landfill on the
southwestern side. Surfacewater SW-5 has been dry since 2003. Surfacewater collected as part of the
Existing Subtitle D Landfill is performed on the creek separating the two landfills. SW-1 is collected prior to
the creek entering the facility and SW-6 is collected downstream of the landfill prior to the creek exiting the
facility. Additional sampling point SW-7 has been initiated along the tributary of Jacobs Creek. All
surfacewater samples will be analyzed for Appendix I VOC and metals concentrations by EPA methods 8260
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and 6010, respectively. The complete Ground and Surfacewater Sampling and Analysis Plan is presented as

Appendix B.

5 EVALUATION OF EFFECTIVENESS AND REPORT SUBMITTAL

5.1 Evaluation of Effectiveness

As remediation progresses at the site certain changes in the physical and chemical characteristics of the
contaminant plumes should occur. In all areas contaminant concentrations are expected to decrease over the
period of remediation, thus resulting in a decrease in the physical extent of the plume. The various methods

for evaluating the effectiveness of remediation are discussed in the sections below.

5.1.1 Qualitative and Quantitative Evaluation

Qualitative Evaluation

Qualitative methods include graphical analysis of groundwater analytical data over time in order to visualize
changing trends in groundwater chemistry that are expected to occur over time as a result of the various
remedial mechanisms/processes that are occurring at the site (e.g. biodegradation, phytoremediation, HRC
injection). Examples of graphical analyses that will be used include, but are not be limited to, time-series
graphs of contaminant concentrations and groundwater levels, distance-concentration graphs of analytical data,
and mapping of the contaminant plumes over time. Specific biodegradation plume parameters (e.g. point
attenuation rate, bulk attenuation rate, biodegradation rate) will be determined for the individual plume areas.
For the western plume, tree growth (height and girth) will be monitored monthly to bi-monthly for the first two
years following planting. Correlation of contaminant plume size and migration with hybrid willow growth

may be used to further evaluate the progress of phytoremediation.

Quantitative Evaluation

Quantitative evaluation will be conducted through annual revision of Bioscreen models, and through analysis
of groundwater analytical data using statistical tests for significance. Statistical significance tests can be
grouped into two types, inter-well and intra-well. Inter-well methods determine statistical significance by
examining trends in contaminant concentrations from performance wells with respect to those from
background wells, which are used as a control group. As remediation progresses, the performance well data is
expected to exhibit decreases in contaminant concentrations, while contaminant concentrations in the
background wells are expected to remain relatively stable. Background wells are selected on the basis of
location (typically upgradient) and analytical history (non-impacted wells are best). [Intra-well methods

determine statistical significance within individual performance wells by examining historical analytical
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results (time series) for a given well, thus indicating if changing contaminant concentrations at a given well
location result from either remedial activity or natural fluctuation. Comparisons of background well data with
sentinel and compliance well data will also be performed to monitor groundwater contaminant movement over

time.

Various types of significance tests have been developed to analyze differing types of data populations based
upon characteristics such as distribution type (normal vs. non-normal), trend type (changing vs. non-
changing), percentage of “non-detect” results for a given population, and the sample population size. This
allows for the selection of particular methods that are appropriate for a given situation. For the remedial
activity at the subject facility the following statistical tests are proposed for use, although others may be used

as the course of remediation progresses:

o Wilcoxon Rank-Sum (Inter-well) - normal or non-normal data, invariant trends, < 90% non-detects,
>3 samples/per well.

e Parametric Prediction Limit (Inter-well) — normal data, varying trends,< 15% non-detects.

e Parametric Prediction Limit (Intra-well) — normal data, varying trends,> 4 samples/well, < 15% non-
detects.

e Non-Parametric Prediction Limit (Inter-Well & Intra-Well) — normal or non-normal data, can tolerate
high percentage of non-detects, compares recent to historical data.

As indicated by the list above, it is important to note that prior to conducting any test of statistical significance
a baseline of analytical data must first be established. For the MNA parameters listed in Section 4.0 this
baseline will consist of the four (4) semi-annual sampling events mentioned previously. Since some plume
areas do not have upgradient wells that are suitable for use as background wells, non-impacted compliance

wells may be used if necessary for inter-well statistical analyses.

5.1.2 Evaluation of Plume Areas

Eastern Plume Area

Monitoring well MW-1 will be used as a background well for inter-well statistical analysis of MNA data from
this area. Monitoring wells MW-3, MW-9, and MW-10 will be used as performance wells. Existing
monitoring well MW-11 will be used as a sentinel well. Qualitative evaluation of phytoremediation will
include the methods discussed in Section 5.1.1. Significant changes in groundwater chemistry and
contaminant concentrations are not expected to occur until 3-5 years after initiation of corrective action in this

arca.
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Western Plume Area

Monitoring well MW-1 will be used as a background well for inter-well statistical analysis of MNA data from
this area. Monitoring wells MW-2, MW-6, and MW-7 will be used as performance wells. Monitoring wells
MW-24 and MW-25 will be used as sentinel/compliance wells.

Within 1-3 months of HRC injection, decreases in groundwater contaminant concentrations on the order of a
few ppb are expected to occur at wells MW-6 and MW-7. Increases in acetone, total organic carbon, and
VFAs are expected to occur as the process of reductive dechlorination breaks down chlorinated hydrocarbons.
Consequently, end products such as ethane, ethene, and chloride are also expected to increase as COC
concentrations decrease. Follow-up sampling at 30-day, 60-day, and 90-day intervals will be required by the
NCDENR Underground Injection Control Section as part of their injection permit requirements. Reduction in
contaminant concentrations should be observed in the monitoring wells within 6 to 12 months after HRC

injection.

5.2  Refining the Site Conceptual Model

Over the course of corrective action the site conceptual model will be refined in order to determine the
appropriate course of remediation. Additional information on groundwater chemistry, site lithology, plume
characteristics, etc. will be used to further improve understanding of contaminant fate and transport at the site,

and to determine any changes to the approved remedial measures if necessary.

5.3 Report Submittals

Remediation Status Reports will be submitted on a semi-annual basis, within 30 days of receiving all complete
laboratory analytical reports. An [Initial Status Report will be submitted upon implementation of the selected
remedial approach, and will detail all activities performed to initiate corrective action. All reports submitted
shall include complete laboratory analytical reports, data tables, contaminant concentration trend graphs,
groundwater flow maps, contaminant plume maps, and cross-sections, as per NCDENR-SWS guidelines. A
separate section detailing the status of phytoremediation (tree health, growth, appearance, rainfall, etc.) will be

included with each report.

Injection reports for the areas where HRC injection is proposed will be submitted in accordance with the
injection permits to be issued for the site by the NCDENR Underground Injection Control Section. These
reports typically consist of an Injection Event Record report detailing the actual event, and subsequent

monitoring reports submitted at semi-annual intervals.
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6 CONTINGENCY PLAN

6.1 Contingency Plan

Should the selected remedial approaches not perform as expected and/or the constituent concentrations do not
decrease, contingency plans will be needed for each respective plume. These are discussed in detail in the

sections below.

FEastern Plume Area

Should MNA fail to significantly reduce contaminant concentrations within five years of implementation a
more aggressive remedial approach may be necessary. HRC injection as discussed previously for the western
plume area is one option, and would require the installation of injection wells and injection via direct push.
The cost estimate of HRC application over the subject area is beyond the scope of this report. An injection
permit would be required from the NCDENR Underground Injection Control Section should this contingency
plan be implemented. This approach could, therefore, not be applied until at least 60 days after initiation of

this option.

Western Plume Area

Should MNA, phytoremediation, and the introduction of HRC fail to significantly reduce contaminant
concentrations within two years of implementation, substrates other than HRC may need to be injected. One
such substrate that has also been shown to effectively reduce contaminant concentrations is oxygen-release
compound (ORC). ORC as manufactured by Regenesis, Ltd. consists of a dry mixture of calcium hydroxides
with potassium phosphates that is injected with water as a slurry. Issues to consider prior to its use are its high
pH (11-13), and its insolubility which may lead to settlement during mixing and handling. Air sparging with
vapor extraction is also an option but would require the design, construction, operation, and maintenance of a

remediation system, the scope of which is beyond this CAP report.

6.2 Safeguard Measures and Site Security

Exposure pathways are limited to onsite contact with groundwater. Monitoring wells are cased and secured
with locking well caps. Access to the site is limited during operational hours. Heavy vegetation limits access
from other areas. The City of Albemarle County owns the majority of the property surrounding the facility.
Public water is available to the surrounding area. A passive horizontal gas venting system for methane

extraction/collection was installed as part of the Transition Plan. "
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Prior to the facility becoming a C&D landfill, the western unit of the sanitary landfill was closed with a 24
inch soil cap and vegetative cover. The vegetative cover acts as an erosion control measure and also aides in
the evapotranspiration process to reduce infiltration. “(T)he natural evapotranspiration process of vegetation
has been recognized and harnessed as an alternative cover method to reduce landfill infiltration.”[111[page 392]
As with the western unit, side slopes of the eastern unit were closed with a 24 inch soil cap and vegetative
cover. The top of the eastern unit was closed with a cohesive cap of 18 inches of soil with a permeability of 1
x 10-5 cm/sec, and 18 inches of erosive layer. Surfacewater is diverted from the landfill and is not impounded

on the landfill property.

6.3 Revisions

Requests for modification of the approved corrective action and implementation schedule will be submitted in
writing to the Solid Waste Section. No actions regarding modification will be implemented until written
approval is received from the Division of Waste Management. Approval of changes to HRC injection will be

required by the NCDENR Underground Injection Control Section prior to implementation.

7 SCHEDULE AND MAINTENANCE

7.1 Operations & Maintenance

The City of Albemarle will oversee day-to-day operation and upkeep of the remediation technology. Any
equipment required for remediation will be the responsibility of the City of Albemarle. If problems with the
remediation system arise, the Solid Waste Section will be notified and a written report will be issued. The

City of Albemarle Department of Solid Waste can be contacted at (704) 984-9667 regarding daily activities.

7.2 Timeline

Implementation of corrective action will begin within 30 days of CAP approval. Initial activities will consist
primarily of administrative tasks including scheduling of drilling and remediation subcontractors, permit
preparation/submittal, and materials purchasing. HRC injection will be performed after the July 2009 semi-
annual sampling and monitoring, during which the MNA performance parameter baseline will be established.

A timeline estimate for sampling events and performance evaluation is presented in Table 9.

8 FINANCIAL ASSURANCE REQUIREMENTS

In general accordance with 15A NCAC 13B .0546, demonstration of financial assurance was achieved through
the local government financial test. Due to uncertainty of the acquisition of the property through private cost

negotiation, costs associated with corrective action were estimated. The estimated cost includes acquisition of
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additional property, installation of an active methane system, purchase and planting of hybrid willow trees, one
HRC injection event, additional monitoring of water levels, additional sampling parameters, and methane
monitoring. A breakdown of estimated costs for initiation of proposed corrective action, as well as operation

and maintenance costs over a 5-year period, is as follows:

Purchase of Adjacent Property - $385,000

Phytoremediation (seedlings) - $25,000

Phytoremediation + HRC Injection (planting & maintenance; one injection event) $35,000
MNA Sampling & Monitoring - $55,000

Estimated Total Costs — $500,000 (based upon ACM)

9 COMPLETENESS OF CORRECTIVE ACTION

Results indicate that reduction of the low level contamination can be achieved through natural attenuation,
HRC injection, active methane extraction, and phytoremediation. The purchase of the property associated
with the western plume will allow for the expansion of the relevant point of compliance. As per 15A NCAC
13B .1631(a)(2)(A) the new compliance boundary would be established no more than 250 feet from the waste
limit, and be at least 50 feet within the facility property boundary. Prior to establishing the new compliance
boundary a petition would have to be submitted to the SWS Permitting Branch. For the City of Albemarle
County to control all property associated with the plume migration patterns would also eliminate the need for
off-site access permits. There is no indication that the contamination would reach the new relative point of
compliancé within a reasonable time period. Institutional controls 11m1t access to the site. The source area has
been capped to limit infiltration. The on-site, non-potable water supply well (SHOP) located near the scaie
house will be abandoned to eliminate both a possible exposure.hazard,’ and a potential'contéminant migration

pathway.

Respectfully submitted

Sean K. Patrick, P.G.

Professional Geologist
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Table 1: Well Construction Details

Monitorin Date Ground TOC . . Well Borin Screen Interval
Well ’ Installed Elevation Elevation Northing Easting Diameter Diamet?ar (BGS) TOR Status
MW-1 03/20/1991 445.60 447.21 569161.7600 1655967.3800 2" 6" 3-18 430.10 Background Well
MW-2 03/21/1991 429.87 431.85 567560.0300 1655560.0000 2" 6" 2.5-17.5 413.87 Performance Well
MW-3 03/20/1991 393.93 396.11 568269.0500 1657132.7400 2" 6" 7.5-22.5 382.43 Performance Well
MW-4 03/25/1991 394.27 396.19 566897.9510 1657520.6150 2" 6" 3.5-18.5 377.77 Decomissioned
MW-4R 09/08/1994 412.83 415.36 566905.2600 1657249.8300 2" 6" 19.4-34.4 409.83 Replaced MW-4
MW-5 09/08/1994 413.13 415.73 566907.2600 1657250.8300 2" 6" 4.9-19.9 - Abandoned
MW-5R 02/24/1999 413.13 416.06 566701.8300 1656958.2800 2" 6" 15-25 - Replaced MW-5
MW-6 09/08/1994 437.65 439.63 567044.7000 1655827.7700 2" 6" 20.5-35.5 430.65 Performance Well
MW-7 09/08/1994 429.42 431.30 567967.4500 1655267.8800 2" 6" 12.92-27.92 411.42 Performance Well
MW-8 09/08/1994 484.79 486.34 568832.1400 1655475.7600 2" 6" 20.5-35.5 - Decomissioned
MW-8D 06/25/2007  488.81* 491.38* 568820.5800 1655494.2092 2" 6" 60.9-75.9 488.81* Monitoring Point
MW-9 09/08/1994 389.11 392.64 569199.1700 1656883.0200 2" 6" 1.1-16.1 386.11 Performance Well
MW-10 09/08/1994 385.38 388.01 568679.6600 1657073.4700 2" 6" 2.1-17.7 382.38 Performance Well
MW-11 09/08/1994 384.40 386.78 567971.5200 1657356.3600 2" 6" 2.24-17.24 374.90 Sentinel Well
MW-12 09/08/1994 398.07 399.47 567474.4220 1657534.6800 2" 6" 6.96-21.96 - Sampling Plan
MW-24 07/04/2007  429.19* 432.19* 567922.4680 1655228.8793 2" 6" 6.25-21.25 423.44*  Sentinel/Compliance Well
MW-25 07/04/2007  422.32* 425.22* 567504.0292 1655499.7712 2" 6" 6.2-18.2 417.32* Sentinel/Compliance Well
NOTE:

1. Ground, TOC, and TOR elevations are in feet above mean sea level (amsl); well and boring diameter are in units of inches.

2. * Survey data suspect due to differences in elevations of adjacent monitoring wells.

3. TOC = top-of-casing
4. TOR = top-of-rock

City of Albemarle Landfill



Table 2: Historical Groundwater Elevation Data

WELL  9/15/1994  11/29/1994  2/25/1995 10/30/1995 4/29/1996 10/24/1996  5/28/1997  10/23/1997 4/22/1998 10/27/1998  4/14/1999

MW-1 438.71 44451 444.08 442.61 442.06 441.21 439.72 442.11 442.28 433.20 440.86
MW-2 419.85 429.55 428.82 426.13 426.60 424.20 424.53 423.90 427.13 420.27 424.49
MW-3 384.91 385.26 385.21 383.11 383.74 382.41 382.47 382.63 383.13 382.01 382.57
MW-4R 398.56 396.98 400.42 398.76 396.63 395.96 394.81 394.76 398.78 391.51 393.65
MW-5 401.26 398.71 412.88 410.81 409.28 408.91 408.31 409.96 410.91 - -

MW-5R - - - - - - - - - - 407.50
MW-6 417.96 417.61 420.53 418.43 419.48 417.33 417.57 415.06 421.12 414.29 417.61
MW-7 421.15 423.30 428.50 426.35 427.02 425.30 424.10 421.44 427.30 416.58 425.82
MW-8 - - - - - - - - - - -

MW-9 378.34 391.29 390.54 388.09 - 386.39 386.37 387.14 387.20 385.72 386.35
MW-10 372.41 386.81 386.41 384.18 384.76 384.01 383.74 383.59 384.03 382.66 383.05
MW-11 374.78 382.88 383.88 380.73 381.18 379.92 379.92 380.01 381.60 379.62 380.27
MW-12 378.97 389.97 392.54 390.45 387.69 386.87 386.19 385.27 389.22 384.29 384.11

WELL 2/7/2000 6/2/2000 12/5/2000  7/11/2001 1/9/2002 6/25/2002  12/16/2002  6/18/2003  1/6/2004  6/23/2004 1/6/2005

MW-1 443.13 - - 434.16 429.30 - 442.76 442.25 441.76 431.71 436.89
MW-2 427.70 421.90 419.87 422.14 416.51 416.48 426.85 427.23 425.02 419.74 423.14
MW-3 383.52 381.74 382.04 382.11 382.23 380.96 383.63 383.73 382.73 381.92 382.64
MW-4R 397.95 392.21 390.65 392.39 389.51 389.48 399.10 400.11 396.41 392.91 394.48
MW-5 - - - - - - - - - - -

MW-5R 409.47 405.92 406.19 406.90 405.81 401.58 409.61 410.21 408.41 406.27 407.42
MW-6 418.31 415.63 413.21 414.93 411.85 412.48 417.80 420.82 418.58 415.61 417.49
MW-7 426.77 419.98 417.27 419.73 414.11 414.88 425.97 426.58 427.20 418.78 426.90
MW-8 - - - - - - - - - - -

MW-9 387.51 385.79 386.13 386.06 386.91 383.23 387.64 387.55 386.70 385.37 386.61
MW-10 384.11 382.11 383.19 382.59 383.58 381.09 384.22 384.13 383.71 382.39 383.99
MW-11 381.82 379.00 379.53 379.33 379.78 378.43 381.74 381.67 380.41 379.26 380.27
MW-12 389.37 387.42 - 383.94 383.53 381.49 388.72 389.16 385.16 383.98 384.26

City of Albemarle Landfill



Table 2: Historical Groundwater Elevation Data

Observed Observed

WELL  6/16/2005  1/26/2006  7/13/2006  1/25/2007 7/3/2007 1/16/2008 7/16/2008 High Low Difference  Average
MW-1 437.22 442.84 432.91 442.90 432.14 427.69 - 44451 427.69 16.82 438.76
MW-2 424.00 426.91 421.64 426.66 419.53 419.31 417.23 429.55 416.48 13.07 423.36
MW-3 382.45 383.66 381.31 383.61 382.11 381.85 381.34 385.26 380.96 4.30 382.79
MW-4R 397.12 399.38 394.42 399.81 393.89 393.31 391.06 400.42 389.48 10.94 395.35
MW-5 - - - - - - - 412.88 398.71 14.17 407.89
MW-5R 408.54 409.45 407.47 409.91 407.12 405.15 405.15 410.21 401.58 8.63 407.27
MW-6 418.13 419.49 416.06 419.89 415.83 412.40 413.73 421.12 411.85 9.27 416.87
MW-7 424.60 427.13 420.69 427.58 419.47 414.39 415.00 428.50 414.11 14.39 422.55
MW-8 - - - - - - - - - - -
MW-8D - - - - 439.68 434.68 435.44 439.68 434.68 5.00 392.78
MW-9 385.85 387.47 386.16 387.33 384.99 385.86 384.01 391.29 378.34 12.95 383.88
MW-10 382.79 384.26 383.01 384.43 382.06 382.96 381.40 386.81 37241 14.40 380.93
MW-11 379.97 382.23 379.59 382.30 379.27 - - 383.88 374.78 9.10 385.23
MW-12 385.06 389.18 385.56 389.09 385.22 382.79 383.56 392.54 378.97 13.57 385.78
MW-24 - - - - 419.21 415.83 416.10 419.21 415.83 3.38 417.05
MW-25 - - - - 414.17 413.66 413.02 414.17 413.02 1.15 413.62

City of Albemarle Landfill



Table 3: Summary of Slug Test Results

Initial DTW

Initial Head

Well Screen Interval (BGS) (BTOC) Change K (cm/sec) Lithology
MW-1 3-18 15.10 15.10 1.40E-04 Argillite
MW-2 2.5-17.5 9.00 9.00 6.60E-05 Sandy Silt with Gravel
MW-3 7.5-22.5 14.40 14.40 3.40E-04 Argillite
MW-4R 19.4-34.4 23.05 23.05 1.40E-05 Argillite
MW-5 4.9-19.9 9.30 9.30 5.05E-05 Argillite
MW-6 20.5-35.5 24.20 24.20 4.15E-05 Argillite
MW-7 12.92-27.92 13.00 13.00 2.20E-05 Silty Clay with Gravel
MW-8 20.5-35.5 37.60 37.60 1.00E-04 Argillite
MW-8D 60.9-75.9 51.90 9.90 6.02E-07 Argillite
MW-9 1.1-16.1 6.90 6.90 8.30E-05 Argillite
MW-10 2.1-17.7 5.40 5.40 7.10E-05 Argillite
MW-11 2.24-17.24 7.55 7.55 2.40E-04 Sandy Clay with Gravel
MW-12 6.96-21.96 15.20 15.20 7.40E-05 Sandy Silt
MW-24 6.25-21.25 12.98 5.51 1.32E-05 Argillite
MW-25 6.2-18.2 10.92 5.85 2.82E-06 Argillite

Summary Statistics
GeometricMean 3.79E-05 Maximum 3.40E-04
Geo. Std. Deviation (0ggp) 5.31 Minimum 6.02E-07
GM / GSD (-10gsp) 7.13E-06 Median 6.60E-05
GM * GSD (+10ggp) 2.01E-04 Count 15
Unconsolidated/Residual Soils
Geometric Mean (GM) 7.13E-05 Maximum 2.40E-04
Geo. Std. Deviation (0ggp) 2.66 Minimum 2.20E-05
GM / GSD (-10gsp) 2.68E-05 Median 7.00E-05
GM * GSD (+10ggp) 1.89E-04 Count 4
Gneiss
Geometric Mean (GM) 3.01E-05 Maximum 3.40E-04
Geo. Std. Deviation (0ggp) 6.32 Minimum 6.02E-07
GM / GSD (-10gsp) 4.76E-06 Median 5.05E-05
GM * GSD (+10ggp) 1.90E-04 Count 11

Notes:

BGS = Below Ground Surface
BTOC = Below Top-of-Casing

Information obtained from Responses to Review Comments dated April 28, 1995
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Table 4: Summary of Historical Organic Results

Well ID Parameter Name 1 Sample Date Result Unit gggle PQL2 NCGWZ2L3 Exceedance
EB Acetone 12/16/2002 11 ug/l 10 700

EB Carbon disulfide 06/02/2000 22 ug/l 5 700

EB Chloroform 01/15/2008 18 ug/l 0.16 70

EB Chloroform 10/24/1996 6.4 ug/l 5 70

EB Chloroform 10/31/1995 8 ug/l 5 70

FB Chloroform 01/15/2008 18 ug/l 0.16 70

MW-1 Chloride 07/03/2007 3.1 mg/| 0 250

MW-1 Chloride 01/25/2007 4 mg/l 1 250

MW-1 Methylene chloride 04/22/1998 5.3 ug/l 5 4.6 0.7
MW-1 Toluene 07/03/2007 3.1 ug/l 1 1000

MW-10 Benzene 05/28/1997 55 ug/l 5 1 4.5
MW-10 Carbon disulfide 06/02/2000 14 ug/l 5 700

MW-10 Carbon disulfide 01/09/2002 1 ug/l 1 700

MW-10 Carbon disulfide 12/05/2000 75 ug/l 5 700

MW-10 Chloride 01/25/2007 250 mg/| 1 250

MW-10 Chloride 07/03/2007 290 mg/| 0 250 40
MW-10 Chlorobenzene 05/28/1997 11 ug/l 5 50

MW-10 Chlorobenzene 04/30/1996 6 ug/l 5 50

MW-10 Chlorobenzene 10/24/1996 6.3 ug/l 5 50

MW-10 Chlorobenzene 04/22/1998 8.1 ug/l 5 50

MW-10 Chlorobenzene 10/23/1997 5.3 ug/l 5 50

MW-10 Toluene 07/12/2001 12 ug/l 5 1000

MW-11 1,1-Dichloroethane 01/16/2008 11 ug/l 0.09 70

MW-11 1,1-Dichloroethane 01/09/2002 1.7 ug/l 1 70

MW-11 Carbon disulfide 01/09/2002 1.4 ug/l 1 700

MW-11 Chloride 01/25/2007 5 mg/| 1 250

MW-12 Carbon disulfide 07/12/2001 6.4 ug/l 5 700

MW-12 Chloride 01/25/2007 7 mg/| 1 250

MW-12 Chloroethane 01/25/2007 15 ug/l 0.4 2800

MW-12 Toluene 01/10/2002 15 ug/l 1 1000

MW-12 Toluene 07/13/2006 6.7 ug/l 5 1000

MW-12 Toluene 07/12/2001 74 ug/l 5 1000

MW-2 Chloride 01/25/2007 100 mg/| 1 250

MW-2 Chloride 07/03/2007 49 mg/l 0 250

MW-24 Chloride 07/13/2007 11 mg/| 0.64 250

MW-24 Chloride 07/13/2007 11 mg/| 0.64 250

MW-25 Chloride 07/13/2007 23 mg/| 0.64 250

MW-25 Chloride 07/13/2007 23 mg/| 0.64 250

MW-3 1,1-Dichloroethane 01/25/2007 1.7 ug/l 0.09 70

MW-3 1,1-Dichloroethane 01/09/2002 15 ug/l 1 70

MW-3 1,4-Dichlorobenzene  08/22/2007 1.7 ug/l 0.33 1.4 0.3
MW-3 1,4-Dichlorobenzene 01/16/2008 1.6 ug/l 0.15 1.4 0.2
MW-3 Carbon disulfide 12/05/2000 9.1 ug/l 5 700

MW-3 Chloride 07/03/2007 34 mg/l 0 250

MW-3 Chloride 01/25/2007 79 mg/| 1 250

MW-3 Chlorobenzene 08/22/2007 8.2 ug/l 0.27 50

MW-3 Chlorobenzene 01/25/2007 3.5 ug/l 0.16 50

MW-3 Chlorobenzene 01/16/2008 7 ug/l 0.16 50

MW-3 Chlorobenzene 01/09/2002 21 ug/l 1 50

MW-3 Chlorobenzene 06/23/2004 5.9 ug/l 5 50
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Table 4: Summary of Historical Organic Results

Well ID Parameter Name 1 Sample Date Result Unit gggle PQL2 NCGWZ2L3 Exceedance
MW-3 Chlorobenzene 01/06/2004 5.2 ug/l 5 50

MW-3 Chlorobenzene 06/18/2003 5.2 ug/l 5 50

MW-3 Chlorobenzene 01/06/2005 6 ug/l 5 50

MW-3 Chlorobenzene 06/17/2005 7 ug/l 5 50

MW-3 Chlorobenzene 07/13/2006 7.8 ug/l 5 50

MW-3 Methylene chloride 04/14/1999 11 ug/l 5 4.6 6.4
MW-3 Trichloroethylene 08/22/2007 11 ug/l 0.26 2.8

MW-4R Carbon disulfide 01/09/2002 1.4 ug/l 1 700

MW-4R Carbon disulfide 12/05/2000 12 ug/l 5 700

MW-5R Carbon disulfide 12/05/2000 20 ug/l 5 700

MW-5R Carbon disulfide 01/09/2002 8.2 ug/l 1 700

MW-5R Methyl ethyl ketone 04/14/1999 510 ug/l 100 4200

MW-6 Carbon disulfide 10/23/1997 9.1 ug/l 5 700

MW-6 Carbon disulfide 01/09/2002 1.6 ug/l 1 700

MW-6 Chloride 07/03/2007 7.8 mg/| 0 250

MW-6 Chloride 01/25/2007 12 mg/| 1 250

MW-6 Methylene chloride 08/22/2007 14 ug/l 0.19 4.6 9.4
MW-6 Methylene chloride 07/03/2007 8.7 ug/l 1 4.6 4.1
MW-6 Methylene chloride 07/13/2006 131 ug/l 10 4.6 8.5
MW-6 Methylene chloride 01/06/2005 12 ug/l 10 4.6 7.4
MW-6 Tetrachloroethylene  08/22/2007 1.9 ug/l 0.47 0.7 1.2
MW-6 Trichlorofluoromethane 06/23/2004 8.1 ug/l 5 2100

MW-6 Trichlorofluoromethane 01/16/2008 7.3 ug/l 0.16 2100

MW-6 Trichlorofluoromethane 01/06/2005 10 ug/l 5 2100

MW-6 Trichlorofluoromethane 01/09/2002 25 ug/l 1 2100

MW-6 Trichlorofluoromethane 06/16/2005 5 ug/l 5 2100

MW-6 Trichlorofluoromethane 01/06/2004 7.4 ug/l 5 2100

MW-6 Trichlorofluoromethane 08/22/2007 17 ug/l 0.45 2100

MW-6 Trichlorofluoromethane 07/03/2007 9.2 ug/l 1 2100

MW-6 Trichlorofluoromethane 07/13/2006 26.1 ug/l 5 2100

MW-7 1,1-Dichloroethane 06/25/2002 5.2 ug/l 5 70

MW-7 1,1-Dichloroethane 01/25/2007 2.9 ug/l 0.09 70

MW-7 1,1-Dichloroethane 07/11/2001 5.2 ug/l 5 70

MW-7 1,1-Dichloroethane 02/07/2000 5.8 ug/l 5 70

MW-7 1,1-Dichloroethane 06/02/2000 6.4 ug/l 5 70

MW-7 1,4-Dichlorobenzene 08/22/2007 1.2 ug/l 0.33 1.4

MW-7 1,4-Dichlorobenzene 07/03/2007 1 ug/l 1 1.4

MW-7 Benzene 01/16/2008 2.4 ug/l 0.12 1 1.4
MW-7 Benzene 08/22/2007 2.4 ug/l 0.32 1 14
MW-7 Benzene 01/25/2007 13 ug/l 0.12 1 0.3
MW-7 Benzene 07/03/2007 2.7 ug/l 1 1 1.7
MW-7 Carbon disulfide 07/11/2001 6.3 ug/l 5 700

MW-7 Carbon disulfide 12/05/2000 5.6 ug/l 5 700

MW-7 Chloride 07/03/2007 100 mg/l 0 250

MW-7 Chloride 01/25/2007 110 mg/| 1 250

MW-7 Chlorobenzene 01/16/2008 4 ug/l 0.16 50

MW-7 Chlorobenzene 08/22/2007 4.3 ug/l 0.27 50

MW-7 Chlorobenzene 01/25/2007 21 ug/l 0.16 50

MW-7 cis-1,2-Dichloroethene  01/25/2007 1.3 ug/l 0.14 70

MW-7 Methylene chloride 04/22/1998 8.1 ug/l 5 4.6 35
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Table 4: Summary of Historical Organic Results

Well ID Parameter Name 1 Sample Date Result Unit gggle PQL2 NCGWZ2L3 Exceedance
MW-7 Trichlorofluoromethane 07/03/2007 11 ug/l 1 2100

MW-9 1,1-Dichloroethane 01/09/2002 1.7 ug/l 1 70

MW-9 1,4-Dichlorobenzene 08/22/2007 1 ug/l 0.33 1.4

MW-9 Chloride 07/03/2007 72 mg/| 0 250

MW-9 Chloride 01/25/2007 43 mg/l 1 250

MW-9 cis-1,2-Dichloroethene  01/09/2002 1.3 ug/l 1 70

MW-9 cis-1,2-Dichloroethene  08/22/2007 5.6 ug/l 0.18 70

MW-9 Tetrachloroethylene  08/22/2007 4.4 ug/l 0.47 0.7 3.7
MW-9 Tetrachloroethylene  07/03/2007 11 ug/l 1 0.7 0.4
MW-9 Toluene 06/05/2000 23 ug/l 5 1000

MW-9 Trichloroethylene 07/03/2007 15 ug/l 1 2.8

MW-9 Trichloroethylene 08/22/2007 4.7 ug/l 0.26 2.8 1.9
MW-9 Vinyl chloride 08/22/2007 14 ug/l 0.91 0.015 1.385
SHOP 1,1-Dichloroethane 01/25/2007 5.6 ug/l 0.09 70

SHOP 1,1-Dichloroethane 07/13/2006 6.5 ug/l 5 70

SHOP 1,1-Dichloroethane 01/26/2006 7 ug/l 5 70

SHOP 1,1-Dichloroethane 01/16/2008 6.7 ug/l 0.09 70

SHOP cis-1,2-Dichloroethene  01/25/2007 55 ug/l 0.14 70

SHOP cis-1,2-Dichloroethene  01/16/2008 6.4 ug/l 0.14 70

SHOP Tetrachloroethylene  07/03/2007 15 ug/l 1 0.7 0.8
SHOP Tetrachloroethylene  01/25/2007 10 ug/l 0.25 0.7 9.3
SHOP Tetrachloroethylene  07/13/2006 15.9 ug/l 5 0.7 15.2
SHOP Tetrachloroethylene  01/16/2008 8.6 ug/l 0.25 0.7 7.9
SHOP Tetrachloroethylene  01/26/2006 8 ug/l 5 0.7 7.3
SHOP Trichloroethylene 01/26/2006 6 ug/l 5 2.8 3.2
SHOP Trichloroethylene 01/25/2007 6.4 ug/l 0.23 2.8 3.6
SHOP Trichloroethylene 07/13/2006 6.9 ug/l 5 2.8 4.1
SHOP Trichloroethylene 07/03/2007 2.2 ug/l 1 2.8

SHOP Trichloroethylene 01/16/2008 6 ug/l 0.23 2.8 3.2
SHOP Vinyl chloride 01/16/2008 14 ug/l 0.15 0.015 1.385
SHOP Vinyl chloride 01/25/2007 1.3 ug/l 0.15 0.015 1.285
SW-3 Toluene 04/22/1998 10 ug/l 5 1000

SW-5 Acetone 01/09/2002 20 ug/l 5 700

B Methylene chloride 06/02/2000 8.6 ug/l 5 4.6 4
EB Acetone 01/15/2008 14 ug/l J 0.9 700

EB Toluene 07/17/2007 0.39 ug/l J 1 1000

FB Acetone 01/15/2008 13 ug/l J 0.9 700

FB Toluene 07/17/2007 0.32 ug/l J 1 1000

MW-1 Acetone 01/16/2008 4.6 ug/l J 0.9 700

MW-1 Acetone 07/03/2007 1 ug/l J 100 700

MW-1 DEHP 08/22/2007 2.4 ug/l J 1.9 25

MW-10 Toluene 07/03/2007 0.46 ug/l J 1 1000

MW-11 1,1-Dichloroethane 07/03/2007 0.37 ug/l J 5 70

MW-11 Chloroethane 01/16/2008 4 ug/l J 0.4 2800

MWwW-11 cis-1,2-Dichloroethene  01/16/2008 3 ug/l J 0.14 70

MW-11 Toluene 07/03/2007 0.51 ug/l J 1 1000

MW-12 Acetone 01/16/2008 19 ug/l J 0.9 700

MW-12 Acetone 07/03/2007 11 ug/l J 100 700

MW-2 1,4-Dichlorobenzene 01/25/2007 0.35 ug/l J 0.15 1.4

MW-2 1,4-Dichlorobenzene 07/03/2007 0.64 ug/l J 1 1.4
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Table 4: Summary of Historical Organic Results

Qual

Well ID Parameter Name 1 Sample Date Result Unit Code PQL2 NCGWZ2L3 Exceedance
MW-2 1,4-Dichlorobenzene 08/22/2007 0.98 ug/l J 0.33 1.4
MW-2 Acetone 07/03/2007 19 ug/l J 100 700
MW-2 Benzene 07/03/2007 0.45 ug/l J 1 1
MW-2 Chlorobenzene 01/25/2007 0.42 ug/l J 0.16 50
MW-2 Chlorobenzene 08/22/2007 1.2 ug/l J 0.27 50
MW-2 Chlorobenzene 07/03/2007 1 ug/l J 3 50
MW-2 Methyl ethyl ketone 07/03/2007 2.9 ug/l J 100 4200
MW-25 1,1-Dichloroethane 07/13/2007 1.6 ug/l J 0.09 70
MW-25 1,1-Dichloroethane 07/13/2007 1.6 ug/l J 0.09 70
MW-3 1,1-Dichloroethane 01/16/2008 3.3 ug/l J 0.09 70
MW-3 1,1-Dichloroethane 08/22/2007 2.6 ug/l J 0.28 70
MW-3 1,4-Dichlorobenzene 01/25/2007 0.84 ug/l J 0.15 1.4
MW-3 Chlorobenzene 07/03/2007 0.39 ug/l J 3 50
MW-3 cis-1,2-Dichloroethene  01/16/2008 11 ug/l J 0.14 70
MW-3 cis-1,2-Dichloroethene  01/25/2007 0.63 ug/l J 0.14 70
MW-3 cis-1,2-Dichloroethene  08/22/2007 1.1 ug/l J 0.18 70
MW-3 Dichlorodifluoromethane 08/22/2007 4.2 ug/l J 0.63 1400
MW-3 Tetrachloroethylene  01/16/2008 0.71 ug/l J 0.25 0.7 0.01
MW-3 Tetrachloroethylene  08/22/2007 0.87 ug/l J 0.47 0.7 0.17
MW-3 Tetrachloroethylene 01/25/2007 0.43 ug/l J 0.25 0.7
MW-3 Toluene 08/22/2007 0.88 ug/l J 0.35 1000
MW-3 Toluene 07/03/2007 0.39 ug/l J 1 1000
MW-3 Trichloroethylene 01/16/2008 0.82 ug/l J 0.23 2.8
MW-3 Trichloroethylene 01/25/2007 0.45 ug/l J 0.23 2.8
MW-4R 1,1-Dichloroethane 07/03/2007 0.39 ug/l J 5 70
MW-4R 1,1-Dichloroethane 01/16/2008 1.1 ug/l J 0.09 70
MW-4R Chlorobenzene 01/16/2008 0.42 ug/l J 0.16 50
MW-4R cis-1,2-Dichloroethene  01/16/2008 0.43 ug/l J 0.14 70
MW-4R Toluene 07/03/2007 0.31 ug/l J 1 1000
MW-6 1,1-Dichloroethane 01/16/2008 2 ug/l J 0.09 70
MW-6 1,1-Dichloroethane 08/22/2007 25 ug/l J 0.28 70
MW-6 1,1-Dichloroethane 07/03/2007 2.2 ug/l J 5 70
MW-6 1,1-dichloroEthene 08/22/2007 1.1 ug/l J 0.4 7
MW-6 1,1-dichloroEthene 07/03/2007 0.58 ug/l J 5 7
MW-6 1,4-Dichlorobenzene 07/03/2007 0.44 ug/l J 1 1.4
MW-6 1,4-Dichlorobenzene 08/22/2007 0.4 ug/l J 0.33 1.4
MW-6 Benzene 07/03/2007 0.55 ug/l J 1 1
MW-6 Benzene 08/22/2007 0.54 ug/l J 0.32 1
MW-6 Chlorobenzene 08/22/2007 0.76 ug/l J 0.27 50
MW-6 DEHP 08/22/2007 3.2 ug/l J 1.9 25
MW-6 Dichlorodifluoromethane 08/22/2007 4.5 ug/l J 0.63 1400
MW-6 Methylene chloride 01/16/2008 0.67 ug/l J 0.088 4.6
MW-6 Tetrachloroethylene  07/03/2007 0.92 ug/l J 1 0.7 0.22
MW-6 Tetrachloroethylene  01/16/2008 0.92 ug/l J 0.25 0.7 0.22
MW-6 Toluene 07/03/2007 0.46 ug/l J 1 1000
MW-6 Trichloroethylene 08/22/2007 0.47 ug/l J 0.26 2.8
MW-6 Trichlorofluoromethane 01/25/2007 0.41 ug/l J 0.16 2100
MW-7 1,1-Dichloroethane 07/03/2007 4.2 ug/l J 5 70
MW-7 1,1-Dichloroethane 08/22/2007 2.8 ug/l J 0.28 70
MW-7 1,1-Dichloroethane 01/16/2008 3.9 ug/l J 0.09 70
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Table 4: Summary of Historical Organic Results

Well ID Parameter Name 1 Sample Date Result Unit gggle PQL2 NCGWZ2L3 Exceedance
MW-7 1,1-dichloroEthene 07/03/2007 0.49 ug/l J 5 7

MW-7 1,4-Dichlorobenzene 01/25/2007 0.98 ug/l J 0.15 1.4

MW-7 cis-1,2-Dichloroethene  01/16/2008 1.8 ug/l J 0.14 70

MW-7 cis-1,2-Dichloroethene  08/22/2007 1.4 ug/l J 0.18 70

MW-7 cis-1,2-Dichloroethene  07/03/2007 1.8 ug/l J 5 70

MW-7 Dichlorodifluoromethane 08/22/2007 3.2 ug/l J 0.63 1400

MW-7 Methylene chloride 01/16/2008 0.42 ug/l J 0.088 4.6

MW-7 o-Dichlorobenzene 07/03/2007 0.31 ug/l J 5 620

MW-7 Tetrachloroethylene  08/22/2007 0.81 ug/l J 0.47 0.7 0.11
MW-7 Tetrachloroethylene 01/16/2008 0.47 ug/l J 0.25 0.7

MW-7 Tetrachloroethylene 01/25/2007 0.6 ug/l J 0.25 0.7

MW-7 Tetrachloroethylene  07/03/2007 0.9 ug/l J 1 0.7 0.2
MW-7 Toluene 07/03/2007 0.45 ug/l J 1 1000

MW-7 Trichloroethylene 07/03/2007 0.48 ug/l J 1 2.8

MW-7 Trichloroethylene 08/22/2007 0.41 ug/l J 0.26 2.8

MW-7 Trichlorofluoromethane 01/16/2008 0.51 ug/l J 0.16 2100

MW-7 Trichlorofluoromethane 08/22/2007 0.96 ug/l J 0.45 2100

MW-7 Trichlorofluoromethane 01/25/2007 0.36 ug/l J 0.16 2100

MW-7 Vinyl chloride 01/25/2007 0.31 ug/l J 0.15 0.015 0.295
MW-7 Vinyl chloride 07/03/2007 0.71 ug/l J 1 0.015 0.695
MW-8D Toluene 07/03/2007 0.99 ug/l J 1 1000

MW-9 1,1-Dichloroethane 07/03/2007 2.4 ug/l J 5 70

MW-9 1,1-Dichloroethane 08/22/2007 4.4 ug/l J 0.28 70

MW-9 1,4-Dichlorobenzene 07/03/2007 0.43 ug/l J 1 1.4

MW-9 Benzene 07/03/2007 0.4 ug/l J 1 1

MW-9 Benzene 08/22/2007 0.58 ug/l J 0.32 1

MW-9 Chlorobenzene 08/22/2007 2 ug/l J 0.27 50

MW-9 cis-1,2-Dichloroethene  07/03/2007 25 ug/l J 5 70

MW-9 DEHP 08/22/2007 2.2 ug/l J 1.9 25

MW-9 Dichlorodifluoromethane 08/22/2007 15 ug/l J 0.63 1400

MW-9 Ethylene dichloride 08/22/2007 0.21 ug/l J 0.18 0.38

MW-9 Tetrachloroethylene 01/16/2008 0.42 ug/l J 0.25 0.7

MW-9 Toluene 07/03/2007 0.86 ug/l J 1 1000

MW-9 Vinyl chloride 07/03/2007 0.67 ug/l J 1 0.015 0.655
SHOP 1,1-Dichloroethane 07/03/2007 4 ug/l J 5 70

SHOP 1,1-dichloroEthene 01/25/2007 0.72 ug/l J 0.14 7

SHOP 1,1-dichloroEthene 01/16/2008 0.89 ug/l J 0.14 7

SHOP Benzene 01/25/2007 0.74 ug/l J 0.12 1

SHOP Benzene 07/03/2007 0.47 ug/l J 1 1

SHOP Chloroethane 01/25/2007 0.48 ug/l J 0.4 2800

SHOP cis-1,2-Dichloroethene  07/03/2007 2.7 ug/l J 5 70

SHOP Methylene chloride 01/16/2008 0.87 ug/l J 0.088 4.6

SHOP Methylene chloride 01/25/2007 0.6 ug/l J 0.088 4.6

SHOP trans-1,2-Dichloroethene 01/16/2008 0.4 ug/l J 0.1 100

SHOP Vinyl chloride 07/03/2007 0.65 ug/l J 1 0.015 0.635
B Methylene chloride 01/26/2006 10 ug/l J 10 4.6 5.4
B Toluene 07/17/2007 0.59 ug/l J 1 1000

1Table only contains detected constituents.
2PQL = Practical Quantitation Limit
3NCGW?2L = North Carolina Ground Water 2L Standard
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Table 5: Summary of Historical Background Results

Qual

Well ID Parameter Name 1 Sample Date Result Unit Code PQL2  NCGW2L3 Exceedance
MW-1 Acetone 07/03/2007 1 ug/l J 100 700
MW-1 Acetone 01/16/2008 4.6 ug/l J 0.9 700
MW-1 Antimony, total 01/16/2008 15 ug/l J 0.68 1.4*
MW-1 Arsenic 09/16/1994 0.025 mg/| 0.01 0.05
MW-1 Arsenic 05/28/1997 0.007 mg/l 0.005 0.05
MW-1 Arsenic 10/27/1998 0.012 mg/| 0.005 0.05
MW-1 Arsenic 01/25/2007 4.1 ug/l J 2 50
MW-1 Arsenic 07/03/2007 4.2 ug/l J 10 50
MW-1 Arsenic 01/16/2008 6.2 ug/l J 2 50
MW-1 Barium, total 09/16/1994 0.25 mg/l 0.1 2
MW-1 Barium, total 10/24/1996 0.043 mg/l 0.01 2
MW-1 Barium, total 05/28/1997 0.064 mg/l 0.01 2
MW-1 Barium, total 10/23/1997 0.045 mg/l 0.01 2
MW-1 Barium, total 04/22/1998 0.026 mg/l 0.01 2
MW-1 Barium, total 10/27/1998 0.13 mg/l 0.01 2
MW-1 Barium, total 04/14/1999 0.032 mg/| 0.005 2
MW-1 Barium, total 02/07/2000 0.029 mg/| 0.005 2
MW-1 Barium, total 07/13/2001 0.061 mg/l 0.005 2
MW-1 Barium, total 01/10/2002 0.16 mg/l 0.005 2
MW-1 Barium, total 12/16/2002 0.046 mg/| 0.005 2
MW-1 Barium, total 06/18/2003 0.067 mg/l 0.005 2
MW-1 Barium, total 01/25/2007 34 ug/l 0.2 2000
MW-1 Barium, total 07/03/2007 124 ug/l 100 2000
MW-1 Barium, total 08/22/2007 158 ug/l 1 2000
MW-1 Barium, total 01/16/2008 177 ug/l 0.2 2000
MW-1 Beryllium, total 10/27/1998 0.0024 mg/| 0.002 4*
MW-1 Beryllium, total 01/10/2002 0.0012 mg/| 0.001 4*
MW-1 Beryllium, total 07/03/2007 0.3 ug/l J 1 4*
MW-1 Beryllium, total 08/22/2007 0.9 ug/l J 0.7 4*
MW-1 Cadmium, total 09/16/1994 0.001 mg/l 0.001 0.0018
MW-1 Cadmium, total 04/29/1996 0.001 mg/l 0.001 0.0018
MW-1 Cadmium, total 08/22/2007 1.4 ug/l 0.5 1.75
MW-1 Chloride 01/25/2007 4 mg/| 1 250
MW-1 Chloride 07/03/2007 3.1 mg/l 0 250
MW-1 Chromium, total 09/16/1994 0.06 mg/l 0.005 0.05 0.01
MW-1 Chromium, total 05/28/1997 0.006 mg/I 0.002 0.05
MW-1 Chromium, total 10/23/1997 0.004 mg/l 0.002 0.05
MW-1 Chromium, total 04/22/1998 0.011 mg/| 0.002 0.05
MW-1 Chromium, total 10/27/1998 0.024 mg/| 0.002 0.05
MW-1 Chromium, total 07/13/2001 0.003 mg/| 0.002 0.05
MW-1 Chromium, total 01/10/2002 0.0061 mg/| 0.002 0.05
MW-1 Chromium, total 12/16/2002 0.002 mg/| 0.002 0.05
MW-1 Chromium, total 06/18/2003 0.0021 mg/| 0.002 0.05
MW-1 Chromium, total 07/03/2007 4.6 ug/l J 10 50
MW-1 Chromium, total 08/22/2007 8.1 ug/l J 3 50
MW-1 Chromium, total 01/16/2008 14.2 ug/l 2 50
MW-1 Cobalt, total 02/07/1995 0.018 mg/l 0.01 70*
MW-1 Cobalt, total 02/27/1995 0.018 mg/| 0.01 70*
MW-1 Cobalt, total 10/30/1995 0.01 mg/| 0.01 70*
MW-1 Cobalt, total 04/29/1996 0.015 mg/l 0.01 70*
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Table 5: Summary of Historical Background Results

Well ID Parameter Name 1 Sample Date Result Unit gggle PQL2  NCGW2L3 Exceedance
MW-1 Cobalt, total 10/24/1996 0.005 mg/l 0.002 70*

MW-1 Cobalt, total 05/28/1997 0.015 mg/| 0.003 70*

MW-1 Cobalt, total 10/23/1997 0.017 mg/| 0.003 70*

MW-1 Cobalt, total 04/22/1998 0.008 mg/l 0.002 70*

MW-1 Cobalt, total 10/27/1998 0.042 mg/l 0.002 70*

MW-1 Cobalt, total 04/14/1999 0.013 mg/| 0.005 70*

MW-1 Cobalt, total 07/13/2001 0.0096 mgl/l 0.005 70*

MW-1 Cobalt, total 01/10/2002 0.05 mg/l 0.005 70*

MW-1 Cobalt, total 06/18/2003 0.01 mg/| 0.005 70*

MW-1 Cobalt, total 01/06/2004 0.018 mg/l 0.01 70*

MW-1 Cobalt, total 06/23/2004 0.014 mg/l 0.01 70*

MW-1 Cobalt, total 01/06/2005 0.017 mg/l 0.01 70*

MW-1 Cobalt, total 06/17/2005 0.012 mg/| 0.01 70*

MW-1 Cobalt, total 01/26/2006 0.0128 mg/l 0.01 70*

MW-1 Cobalt, total 07/13/2006 0.0151 mg/| 0.01 70*

MW-1 Cobalt, total 01/25/2007 8.9 ug/l J 2 70*

MW-1 Cobalt, total 07/03/2007 16.1 ug/l 10 70*

MW-1 Cobalt, total 08/22/2007 23.7 ug/l 2 70*

MW-1 Cobalt, total 01/16/2008 66.8 ug/l 2 70*

MW-1 Copper 09/16/1994 0.2 mgl/l 0.01 1

MW-1 Copper 10/24/1996 0.024 mg/l 0.01 1

MW-1 Copper 05/28/1997 0.045 mg/| 0.01 1

MW-1 Copper 10/23/1997 0.027 mg/l 0.01 1

MW-1 Copper 04/22/1998 0.024 mg/l 0.01 1

MW-1 Copper 10/27/1998 0.12 mg/| 0.01 1

MW-1 Copper 04/14/1999 0.029 mg/| 0.002 1

MW-1 Copper 02/07/2000 0.0034 mg/l 0.002 1

MW-1 Copper 07/13/2001 0.017 mg/| 0.002 1

MW-1 Copper 01/10/2002 0.038 mg/| 0.002 1

MW-1 Copper 12/16/2002 0.0064 mg/| 0.002 1

MW-1 Copper 06/18/2003 0.0064 mg/l 0.002 1

MW-1 Copper 01/25/2007 8.5 ug/l J 0.6 1000

MW-1 Copper 07/03/2007 42.5 ug/l 10 1000

MW-1 Copper 08/22/2007 59 ug/l 3 1000

MW-1 Copper 01/16/2008 55.1 ug/l 0.6 1000

MW-1 DEHP 08/22/2007 2.4 ug/l J 1.9 25

MW-1 Iron 01/25/2007 1090 ug/l 20 300 790
MW-1 Lead, total 09/16/1994 0.093 mg/l 0.01 0.015 0.078
MW-1 Lead, total 02/07/1995 0.016 mg/l 0.01 0.015 0.001
MW-1 Lead, total 05/28/1997 0.2 mg/| 0.005 0.015 0.185
MW-1 Lead, total 10/23/1997 0.013 mg/| 0.005 0.015

MW-1 Lead, total 04/22/1998 0.007 mg/| 0.005 0.015

MW-1 Lead, total 10/27/1998 0.074 mg/l 0.005 0.015 0.059
MW-1 Lead, total 04/14/1999 0.008 mg/l 0.005 0.015

MW-1 Lead, total 07/13/2001 0.0077 mg/| 0.003 0.015

MW-1 Lead, total 01/10/2002 0.016 mg/l 0.003 0.015 0.001
MW-1 Lead, total 06/23/2004 0.011 mg/l 0.01 0.015

MW-1 Lead, total 06/17/2005 0.012 mg/| 0.01 0.015

MW-1 Lead, total 07/03/2007 31.3 ug/l 10 15 16.3
MW-1 Lead, total 08/22/2007 37 ug/l 2 15 22
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Table 5: Summary of Historical Background Results

Qual

Well ID Parameter Name 1 Sample Date Result Unit Code PQL2  NCGW2L3 Exceedance
MW-1 Lead, total 01/16/2008 37.8 ug/l 2 15 22.8
MW-1 Manganese 01/25/2007 407 ug/l 1.4 50 357
MW-1 Methylene chloride  04/22/1998 5.3 ug/l 5 4.6 0.7
MW-1 Nickel, total 09/16/1994 0.14 mg/Il 0.1 0.1 0.04
MW-1 Nickel, total 11/30/1994 0.057 mg/l 0.05 0.1

MW-1 Nickel, total 10/27/1998 0.096 mg/| 0.05 0.1

MW-1 Nickel, total 04/14/1999 0.015 mg/| 0.005 0.1

MW-1 Nickel, total 07/13/2001 0.014 mg/l 0.005 0.1

MW-1 Nickel, total 01/10/2002 0.17 mg/l 0.005 0.1 0.07
MW-1 Nickel, total 06/18/2003 0.0059 mg/| 0.005 0.1

MW-1 Nickel, total 01/25/2007 4.8 ug/l J 2 100

MW-1 Nickel, total 07/03/2007 26.4 ug/l J 50 100

MW-1 Nickel, total 08/22/2007 25 ug/l J 2 100

MW-1 Nickel, total 01/16/2008 76.1 ug/l 2 100

MW-1 Sulfate, total 01/25/2007 9.9 mg/| 0.6 250

MW-1 Sulfate, total 07/03/2007 7.5 mg/l 0 250

MW-1 Thallium 07/03/2007 0.105 ug/l J 55 0.28*

MW-1 Thallium 08/22/2007 0.053 ug/l J 0.036 0.28*

MW-1 Thallium 01/16/2008 0.097 ug/l J 0.036 0.28*

MW-1 Toluene 07/03/2007 3.1 ug/l 1 1000

MW-1 Total Alkalinity 01/25/2007 42 mg/l 2 NE

MW-1 Total Alkalinity 07/03/2007 21 mg/| 0 NE

MW-1 Total Dissolved Solids 01/25/2007 78 mg/| 10 500000

MW-1 Total Dissolved Solids 07/03/2007 68 mg/l 0 500000

MW-1 Vanadium 09/16/1994 0.07 mg/| 0.05 3.5%

MW-1 Vanadium 05/28/1997 0.019 mg/| 0.005 3.5%

MW-1 Vanadium 10/27/1998 0.046 mg/| 0.005 3.5%

MW-1 Vanadium 01/10/2002 0.0074 mg/| 0.005 3.5%

MW-1 Vanadium 08/22/2007 9.1 ug/l J 1 3.5%

MW-1 Vanadium 01/16/2008 13.3 ug/l J 1 3.5%

MW-1 Zinc 09/16/1994 0.36 mg/| 0.05 1.05

MW-1 Zinc 11/30/1994 0.076 mg/| 0.05 1.05

MW-1 Zinc 02/27/1995 0.089 mg/l 0.05 1.05

MW-1 Zinc 04/29/1996 0.078 mg/| 0.05 1.05

MW-1 Zinc 10/24/1996 0.045 mg/| 0.01 1.05

MW-1 Zinc 05/28/1997 0.081 mg/| 0.01 1.05

MW-1 Zinc 10/23/1997 0.093 mg/| 0.01 1.05

MW-1 Zinc 04/22/1998 0.033 mg/| 0.01 1.05

MW-1 Zinc 10/27/1998 0.21 mg/| 0.01 1.05

MW-1 Zinc 04/14/1999 0.034 mg/l 0.01 1.05

MW-1 Zinc 02/07/2000 0.017 mg/| 0.01 1.05

MW-1 Zinc 07/13/2001 0.042 mg/| 0.01 1.05

MW-1 Zinc 01/10/2002 0.22 mg/l 0.01 1.05

MW-1 Zinc 12/16/2002 0.036 mg/| 0.01 1.05

MW-1 Zinc 06/18/2003 0.057 mg/| 0.01 1.05

MW-1 Zinc 06/23/2004 0.05 mgl/l 0.05 1.05

MW-1 Zinc 06/17/2005 0.05 mg/| 0.05 1.05

MW-1 Zinc 01/25/2007 21.7 ug/l 1 1050

MW-1 Zinc 07/03/2007 88.3 ug/l 10 1050

MW-1 Zinc 08/22/2007 123 ug/l 3 1050
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Table 5: Summary of Historical Background Results

Well ID Parameter Name 1 Sample Date Result Unit gggle PQL2  NCGW2L3 Exceedance
MW-1 Zinc 01/16/2008 173 ug/l 1 1050
MW-8D Antimony, total 07/03/2007 0.85 ug/l J 6 1.4*
MW-8D Antimony, total 01/16/2008 1.17 ug/l J 0.68 1.4*
MW-8D Arsenic 01/16/2008 2 ug/l J 2 50
MW-8D Barium, total 07/03/2007 30.7 ug/l J 100 2000
MW-8D Barium, total 01/16/2008 24.2 ug/l J 0.2 2000
MW-8D Cadmium, total 07/03/2007 1.2 ug/l 1 1.75
MW-8D Cobalt, total 07/03/2007 4.1 ug/l J 10 70*
MW-8D Cobalt, total 01/16/2008 4.8 ug/l J 2 70*
MW-8D Copper 07/03/2007 2.7 ug/l J 10 1000
MW-8D Copper 01/16/2008 4.5 ug/l J 0.6 1000
MW-8D Nickel, total 07/03/2007 2.8 ug/l J 50 100
MW-8D Nickel, total 01/16/2008 4.9 ug/l J 2 100
MW-8D Thallium 07/03/2007 0.036 ug/l J 5.5 0.28*
MW-8D Thallium 01/16/2008 0.037 ug/l J 0.036 0.28*
MW-8D Toluene 07/03/2007 0.99 ug/l J 1 1000
MW-8D Zinc 07/03/2007 5.9 ug/l J 10 1050
MW-8D Zinc 01/16/2008 15.7 ug/l 1 1050

1Table only contains detected constituents.

2PQL = Practical Quantitation Limit

3NCGW?2L = North Carolina Ground Water 2L Standard

* Groundwater Protection Standard
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Table 6: Summary of Current Groundwater Results

Well ID Parameter Name 1 Sample Date Result  Unit 83313 PQL 2 NCGW2L 3 Exceedance
EB Chloroform 01/15/2008 18 ug/l 0.16 70

FB Chloroform 01/15/2008 18 ug/l 0.16 70

MW-1 Barium, total 01/16/2008 177 ug/l 0.2 2000

MW-1 Chromium, total 01/16/2008 14.2 ug/l 2 50

MW-1 Cobalt, total 01/16/2008 66.8 ug/l 2 70*

MW-1 Copper 01/16/2008 55.1 ug/l 0.6 1000

MW-1 Lead, total 01/16/2008 37.8 ug/l 2 15 22.8
MW-1 Nickel, total 01/16/2008 76.1 ug/l 2 100

MW-1 Zinc 01/16/2008 173 ug/l 1 1050

MW-11 1,1-Dichloroethane 01/16/2008 11 ug/l 0.09 70

MW-12 Arsenic 01/16/2008 33.2 ug/l 2 50

MW-12 Barium, total 01/16/2008 138 ug/l 0.2 2000

MW-12 Cadmium, total 01/16/2008 2.2 ug/l 0.5 1.75 0.45
MW-12 Cobalt, total 01/16/2008 73.4 ug/l 2 70*

MW-12 Copper 01/16/2008 40.1 ug/l 0.6 1000

MW-12 Nickel, total 01/16/2008 111 ug/l 2 100 11
MW-12 Zinc 01/16/2008 30.9 ug/l 1 1050

MW-2 Cobalt, total 01/16/2008 930 ug/l 2 70*

MW-2 Copper 01/16/2008 16.9 ug/l 0.6 1000

MW-2 Lead, total 01/16/2008 13.6 ug/l 2 15

MW-2 Nickel, total 01/16/2008 861 ug/l 2 100 761
MW-2 Zinc 01/16/2008 603 ug/l 1 1050

MW-24 Arsenic 01/16/2008 17.5 ug/l 2 50

MW-24 Chromium, total 01/16/2008 13.8 ug/l 2 50

MW-24 Cobalt, total 01/16/2008 12.4 ug/l 2 70*

MW-24 Copper 01/16/2008 33.7 ug/l 0.6 1000

MW-24 Lead, total 01/16/2008 10.1 ug/l 2 15

MW-24 Zinc 01/16/2008 17.3 ug/l 1 1050

MW-25 Chromium, total 01/16/2008 25.9 ug/l 2 50

MW-25 Copper 01/16/2008 355 ug/l 0.6 1000

MW-25 Lead, total 01/16/2008 16.3 ug/l 2 15 1.3
MW-25 Vanadium 01/16/2008 28.7 ug/l 1 3.5%

MW-25 Zinc 01/16/2008 37.7 ug/l 1 1050

MW-3 1,4-Dichlorobenzene 01/16/2008 1.6 ug/l 0.15 1.4 0.2
MW-3 Chlorobenzene 01/16/2008 7 ug/l 0.16 50

MW-4R Cadmium, total 01/16/2008 1 ug/l 0.5 1.75

MW-4R  Cobalt, total 01/16/2008 22 ug/l 2 70*

MW-5R  Arsenic 01/16/2008 14.4 ug/l 2 50

MW-5R  Cobalt, total 01/16/2008 62.2 ug/l 2 70*

MW-5R  Copper 01/16/2008 62.4 ug/l 0.6 1000

MW-5R  Lead, total 01/16/2008 12.6 ug/l 2 15

MW-5R  Zinc 01/16/2008 34.4 ug/l 1 1050

MW-6 Trichlorofluoromethane 01/16/2008 7.3 ug/l 0.16 2100

MW-6 Zinc 01/16/2008 4.6 ug/l 1 1050

MW-7 Benzene 01/16/2008 2.4 ug/l 0.12 1 1.4
MW-7 Cadmium, total 01/16/2008 1 ug/l 0.5 1.75

MW-7 Chlorobenzene 01/16/2008 4 ug/l 0.16 50

MW-8D  Zinc 01/16/2008 15.7 ug/l 1 1050

MW-9 Zinc 01/16/2008 11 ug/l 1 1050

SHOP 1,1-Dichloroethane 01/16/2008 6.7 ug/l 0.09 70
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Table 6: Summary of Current Groundwater Results

Well ID Parameter Name 1 Sample Date Result  Unit 83312 PQL 2 NCGW2L 3 Exceedance
SHOP cis-1,2-Dichloroethene 01/16/2008 6.4 ug/l 0.14 70
SHOP Copper 01/16/2008 22.7 ug/l 0.6 1000
SHOP Tetrachloroethylene 01/16/2008 8.6 ug/l 0.25 0.7 7.9
SHOP Trichloroethylene 01/16/2008 6 ug/l 0.23 2.8 3.2
SHOP Vinyl chloride 01/16/2008 14 ug/l 0.15 0.015 1.385
SHOP Zinc 01/16/2008 22.3 ug/l 1 1050
EB Acetone 01/15/2008 14 ug/l J 0.9 700
FB Acetone 01/15/2008 13 ug/l J 0.9 700
MW-1 Acetone 01/16/2008 4.6 ug/l J 0.9 700
MW-1 Antimony, total 01/16/2008 15 ug/l J 0.68 1.4*
MW-1 Arsenic 01/16/2008 6.2 ug/l J 2 50
MW-1 Thallium 01/16/2008 0.097 ug/l J 0.036 0.28*
MW-1 Vanadium 01/16/2008 13.3 ug/l J 1 3.5%
MW-10 Barium, total 01/16/2008 69.4 ug/l J 0.2 2000
MW-10 Cobalt, total 01/16/2008 35 ug/l J 2 70*
MW-10 Copper 01/16/2008 1.7 ug/l J 0.6 1000
MW-10 Nickel, total 01/16/2008 13 ug/l J 2 100
MW-10 Silver, total 01/16/2008 2 ug/l J 2 18
MW-11 Arsenic 01/16/2008 2.2 ug/l J 2 50
MW-11 Barium, total 01/16/2008 32.6 ug/l J 0.2 2000
MW-11 Chloroethane 01/16/2008 4 ug/l J 0.4 2800
MW-11 cis-1,2-Dichloroethene 01/16/2008 3 ug/l J 0.14 70
MW-11 Cobalt, total 01/16/2008 8.9 ug/l J 2 70*
MW-11 Copper 01/16/2008 2 ug/l J 0.6 1000
MW-11 Nickel, total 01/16/2008 47.7 ug/l J 2 100
MW-11 Zinc 01/16/2008 3.4 ug/l J 1 1050
MW-12 Acetone 01/16/2008 19 ug/l J 0.9 700
MW-12 Chromium, total 01/16/2008 7.8 ug/l J 2 50
MW-12 Thallium 01/16/2008 0.099 ug/l J 0.036 0.28*
MW-2 Barium, total 01/16/2008 45.4 ug/l J 0.2 2000
MW-2 Cadmium, total 01/16/2008 0.8 ug/l J 0.5 1.75
MW-2 Thallium 01/16/2008 0.043 ug/l J 0.036 0.28*
MW-24 Barium, total 01/16/2008 18.5 ug/l J 0.2 2000
MW-24 Nickel, total 01/16/2008 11 ug/l J 2 100
MW-24 Thallium 01/16/2008 0.049 ug/l J 0.036 0.28*
MW-24 Vanadium 01/16/2008 15.9 ug/l J 1 3.5%
MW-25 Arsenic 01/16/2008 7.6 ug/l J 2 50
MW-25 Barium, total 01/16/2008 33.8 ug/l J 0.2 2000
MW-25 Cobalt, total 01/16/2008 9.5 ug/l J 2 70*
MW-25 Nickel, total 01/16/2008 22 ug/l J 2 100
MW-25 Thallium 01/16/2008 0.07 ug/l J 0.036 0.28*
MW-3 1,1-Dichloroethane 01/16/2008 3.3 ug/l J 0.09 70
MW-3 Arsenic 01/16/2008 5.4 ug/l J 2 50
MW-3 Barium, total 01/16/2008 15.4 ug/l J 0.2 2000
MW-3 cis-1,2-Dichloroethene 01/16/2008 1.1 ug/l J 0.14 70
MW-3 Cobalt, total 01/16/2008 6.6 ug/l J 2 70*
MW-3 Copper 01/16/2008 1.3 ug/l J 0.6 1000
MW-3 Nickel, total 01/16/2008 25 ug/l J 2 100
MW-3 Tetrachloroethylene 01/16/2008 0.71 ug/l J 0.25 0.7 0.01
MW-3 Trichloroethylene 01/16/2008 0.82 ug/l J 0.23 2.8
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Table 6: Summary of Current Groundwater Results

Qual

Well ID Parameter Name 1 Sample Date Result  Unit Code PQL 2 NCGW2L 3 Exceedance
MW-4R  1,1-Dichloroethane 01/16/2008 1.1 ug/l J 0.09 70
MW-4R  Antimony, total 01/16/2008 0.89 ug/l J 0.68 1.4*
MW-4R  Arsenic 01/16/2008 3.7 ug/l J 2 50
MW-4R  Barium, total 01/16/2008 4.2 ug/l J 0.2 2000
MW-4R  Chlorobenzene 01/16/2008 0.42 ug/l J 0.16 50
MW-4R cis-1,2-Dichloroethene 01/16/2008 0.43 ug/l J 0.14 70
MW-4R  Copper 01/16/2008 8.6 ug/l J 0.6 1000
MW-4R Nickel, total 01/16/2008 16.9 ug/l J 2 100
MW-4R  Zinc 01/16/2008 8.9 ug/l J 1 1050
MW-5R  Barium, total 01/16/2008 34.1 ug/l J 0.2 2000
MW-5R  Chromium, total 01/16/2008 5.2 ug/l J 2 50
MW-5R  Nickel, total 01/16/2008 13.6 ug/l J 2 100
MW-5R  Vanadium 01/16/2008 5.5 ug/l J 1 3.5%
MW-6 1,1-Dichloroethane 01/16/2008 2 ug/l J 0.09 70
MW-6 Barium, total 01/16/2008 3.8 ug/l J 0.2 2000
MW-6 Copper 01/16/2008 3 ug/l J 0.6 1000
MW-6 Methylene chloride 01/16/2008 0.67 ug/l J 0.088 4.6
MW-6 Nickel, total 01/16/2008 2.7 ug/l J 2 100
MW-6 Selenium 01/16/2008 2.8 ug/l J 2 50
MW-6 Tetrachloroethylene 01/16/2008 0.92 ug/l J 0.25 0.7 0.22
MW-7 1,1-Dichloroethane 01/16/2008 3.9 ug/l J 0.09 70
MW-7 Arsenic 01/16/2008 8.7 ug/l J 2 50
MW-7 Barium, total 01/16/2008 16.2 ug/l J 0.2 2000
MW-7 cis-1,2-Dichloroethene 01/16/2008 1.8 ug/l J 0.14 70
MW-7 Cobalt, total 01/16/2008 3.3 ug/l J 2 70*
MW-7 Copper 01/16/2008 4.7 ug/l J 0.6 1000
MW-7 Methylene chloride 01/16/2008 0.42 ug/l J 0.088 4.6
MW-7 Nickel, total 01/16/2008 4.7 ug/l J 2 100
MW-7 Tetrachloroethylene 01/16/2008 0.47 ug/l J 0.25 0.7
MW-7 Trichlorofluoromethane 01/16/2008 0.51 ug/l J 0.16 2100
MW-7 Zinc 01/16/2008 7.1 ug/l J 1 1050
MW-8D  Antimony, total 01/16/2008 1.17 ug/l J 0.68 1.4*
MW-8D  Arsenic 01/16/2008 2 ug/l J 2 50
MW-8D  Barium, total 01/16/2008 24.2 ug/l J 0.2 2000
MW-8D  Cobalt, total 01/16/2008 4.8 ug/l J 2 70*
MW-8D  Copper 01/16/2008 45 ug/l J 0.6 1000
MW-8D  Nickel, total 01/16/2008 4.9 ug/l J 2 100
MW-8D  Thallium 01/16/2008 0.037 ug/l J 0.036 0.28*
MW-9 Arsenic 01/16/2008 3.1 ug/l J 2 50
MW-9 Barium, total 01/16/2008 12 ug/l J 0.2 2000
MW-9 Chromium, total 01/16/2008 6.5 ug/l J 2 50
MW-9 Copper 01/16/2008 5.2 ug/l J 0.6 1000
MW-9 Nickel, total 01/16/2008 5.9 ug/l J 2 100
MW-9 Tetrachloroethylene 01/16/2008 0.42 ug/l J 0.25 0.7
MW-9 Vanadium 01/16/2008 7.3 ug/l J 1 3.5%
SHOP 1,1-dichloroEthene 01/16/2008 0.89 ug/l J 0.14 7
SHOP Arsenic 01/16/2008 5.7 ug/l J 2 50
SHOP Barium, total 01/16/2008 14 ug/l J 0.2 2000
SHOP Cobalt, total 01/16/2008 3 ug/l J 2 70*
SHOP Methylene chloride 01/16/2008 0.87 ug/l J 0.088 4.6
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Table 6: Summary of Current Groundwater Results

Well ID Parameter Name 1 Sample Date Result  Unit Code PQL 2 NCGW2L 3 Exceedance
SHOP Nickel, total 01/16/2008 2.9 ug/l J 2 100
SHOP trans-1,2-Dichloroethene 01/16/2008 0.4 ug/l J 0.1 100
SHOP Vanadium 01/16/2008 14 ug/l J 1 3.5%

1 Table only contains detected constituents.

2PQL = Practical Quantitation Limit

3NCGW?2L = North Carolina Ground Water 2L Standard
* Groundwater Protection Standard
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Table 7: Summary of Current Surface Water Results

Well ID Parameter Name 1 Sample Date  Result Unit PQL 2 NCSA.‘I%EB Exceedance
SW-1 Barium, total 07/17/2007 16.8 ug/l 0.2 1,000

SW-1 Zinc 07/17/2007 1 ug/l 1 50

SW-2 Barium, total 07/17/2007 10.7 ug/l 0.2 1,000

SW-2 Zinc 07/17/2007 1 ug/l 1 50

SW-6 Barium, total 07/17/2007 16 ug/l 0.2 1,000

SW-6 Zinc 07/17/2007 1 ug/l 1 50

1Table only contains detected constituents.

2PQL = Practical Quantitation Limit

3 NCAC 2B STD = North Carolina Surface Water Standard Class C or Class IV as applicable
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Table 8A: Carcinogenic Toxicity Values for Oral Ingestion

Reference Dose Maximum LADD Maximum Concentration LADD July 2007 HI Risk Maximum Hi Risk July 2007
Contaminant Well Oral Sfo Concentration Adult Child July 2007 Adult Child . .
(ug/kg-day) (uglL) (ug/kg-day) | (ug/kg-day) (uglL) (uglkg-day) | (ugkg-day)| AdU" Child Adult Child
Benzene MW-7 55 2.70 0.03 0.01 2.70 0.03 0.01 6.01E-04 | 1.99E-04 | 6.01E-04 | 1.99E-04
MW-10 55 5.50 0.07 0.02 - - - 1.22E-03 | 4.05E-04 - -
NOTE:

1. LADD is lifetime average daily dose from ingested groundwater at the specified concentration.
2. Sfo values taken from the Region 9 Risk Based Concentration Table. These values represent a cancer slope factor.
3. During July 2007 sampling "-" designates none of this constituent was detected.

4. Formula used for calculations:

LADD = (C*IR*ED)/(BW*AT)

C = constituent concentration (ug/L)

IR = Ingestion Rate (L/day)

ED = Exposure Duration (days)
BW = Body weight (kg)

AT = Average Time (days)

City of Albemarle Landfill

An ingestion rate of 2L/day was used for adults 1L/day for children

An exposure duration of 30 years was used for adults, 8 for children
An average weight of 70 kg was used for adults, 28.2 kg for children
A time of 70 years for adults and children was used




Table 8B: Carcinogenic Toxicity Values for Inhalation Exposure

Reference Dose Maximum LADD Maximum Concentration LADD July 2007 HI Risk Maximum HI Risk July 2007
Contaminant Well Inhalation Sfi | Concentration Adult Child July 2007 Adult Child . .
(ug/kg-day) ugm®) | (ugikg-day) | (ugikg-day)|  (ug/m® | (ugikg-day) | (ugikg-day)| AUl Child Adult 1 Child
Benzene MW-7 27 2.70 0.17 0.07 2.70 0.17 0.07 6.12E-03 | 2.43E-03 | 6.12E-03 | 2.43E-03
MW-10 27 5.50 0.34 0.13 - - - 0.01 0.00 - -

. LADD is lifetime average daily dose inhaled at the specified concentration.

. During July 2007 sampling "-" designates none of this constituent was detected.
. Hlis the Hazzard Index Risk = LADD/RfD
. Formula used for calculations:

LADD = (C*R*ED*K)/(BW*AT)

C = constituent concentration (ug/m®)
K = Volatilization factor (L/m°)

IR = Inhalation Rate (m*/day)

ED = Exposure Duration (days)

BW = Body weight (kg)
AT = Average Time (days)

City of Albemarle Landfill

N
1
2. Sfi values taken from the Reglon 9 Risk Based Concentration Table. These values represent a cancer slope factor.
3
4
5

A Volatilization factor of 0.5 L/m® was used based on EPA published values
An inhalation rate of 20 m%day was used for adults and 12m*/day for children
An exposure duration of 30 years was used for adults, 8 for children

An average weight of 70 kg was used for adults, 28.2 kg for children

A times of 70 years for adults and children was used




Table 8C: Carcinogenic Toxicity Values from Dermal Exposure

Reference Dose Maximum LADD Maximum Concentration LADD 2007 HI Risk Maximum HI Risk 1/25/2007
Contaminant Well Oral Sfo Concentration Adult Child 2007 Adult Child . .
(ugrkg-day) (ugll) | (ug/kg-day) | (ug/kg-day) (ugl) | (ugikg-day) | (ugikg-day)| A" Child Adult Child
Benzene MW-7 55 2.70 1.73E-04 5.37E-05 2.70 1.73E-04 | 5.37E-05 | 3.15E-06 | 9.76E-07 | 3.15E-06 | 9.76E-07
MW-10 55 5.50 3.53E-04 1.09E-04 - - - 6.42E-06 | 1.99E-06 - -

NOTE:

OO WNBE

LADD = (C*K*EV*ED*EF*SA)/(BW*AT)

C = constituent concentration (ug/L)
K = permeability coefficient (cm/day)

EV = event frequency

ED = Exposure Duration (years)
EF = Exposure Frequency (days/year)
SA = skin surface area (sz)

BW = Body weight (kg)
AT = Average Time (days)

City of Albemarle Landfill

contaminant dependent

15 min/day

30 years for an adult, 8 years for a child
365 days per year

20,000cm? for adults and 9360 cm” for children
70 kg was used for adults, 28.2 kg for children
70 years for adults and children

. LADD is lifetime average daily dose from dermal contact with contaminated groundwater at the specified concentration.
. Sfo values taken from the Region 9 Risk Based Concentration Table. These values represent a cancer slope factor.

. During July2007 sampling "-" designates none of this constituent was detected.
. Dermal Values used the same RfD values as those used for Oral.
. Hl is the Hazard Index Risk = LADD/RfD
. Formula used for calculations:




Table 8D: Non-Carcinogenic Toxicity Values for Oral Ingestion

Reference Dose Maximum LADD Maximum Concentration LADD July 2007 HI Risk Maximum Hi Risk July 2007
Contaminant Well Oral RfD Concentration Adult Child July 2007 Adult Child . .
(uglkg-day) (ugl) | (ugikg-day)| (ug/kg-day) ugl) | (ugkg-day) | (ugikg-day)| AdUt Child Adult | Child
Chlorobenzene MW-2 20 0.42 0.01 0.01 - - - 6.00E-04 | 7.45E-04 - -
MW-3 20 7.80 0.22 0.28 - - - 1.11E-02 | 1.38E-02 - -
MW-7 20 2.10 0.06 0.07 - - - 3.00E-03 | 3.72E-03 - -
MW-10 20 11.00 0.31 0.39 - - - 1.57E-02 | 1.95E-02 - -
cis-1,2-dichloroethylene | MW-3 10 0.63 0.02 0.02 - - - 1.80E-03 | 2.23E-03 - -
MW-7 10 1.30 0.04 0.05 - - - 3.71E-03 | 4.61E-03 - -
MW-9 10 1.30 0.04 0.05 - - - 3.71E-03 | 4.61E-03 - -
Trichlorofluoromethane | MW-6 300 26.10 0.75 0.93 9.20 0.26 0.33 2.49E-03 | 3.09E-03 | 8.76E-04 | 1.09E-03
MW-7 300 1.10 0.03 0.04 1.10 0.03 0.04 1.05E-04 | 1.30E-04 | 1.05E-04 | 1.30E-04
Benzene MW-7 4 2.70 0.08 0.10 2.70 0.08 0.10 0.02 0.02 0.02 0.02
MW-10 4 5.50 0.16 0.20 - - - 0.04 0.05 - -
Methylene Chloride MW-1 60 5.30 0.15 0.19 - - - 2.52E-03 | 3.13E-03 - -
MW-3 60 11.00 0.31 0.39 - - - 0.01 0.01 - -
MW-6 60 13.10 0.37 0.46 8.70 0.25 0.31 0.01 0.01 4.14E-03 0.01
MW-7 60 8.10 0.23 0.29 - - - 3.86E-03 | 4.79E-03 - -
Tetrachloroethene MW-3 10 0.43 0.01 0.02 - - - 1.23E-03 | 1.52E-03 - -
MW-7 10 0.60 0.02 0.02 - - - 1.71E-03 | 2.13E-03 - -
MW-9 10 1.10 0.03 0.04 1.10 0.03 0.04 3.14E-03 | 3.90E-03 | 3.14E-03 | 3.90E-03
SHOP 10 1.50 0.04 0.05 1.50 0.04 0.05 4.29E-03 0.01 4.29E-03 0.01

NOTE:

1.

2
3.
4

LADD = (C*IR*ED)/(BW*AT)

C = constituent concentration (ug/L)
IR = Ingestion Rate (L/day)

ED = Exposure Duration (days)
BW = Body weight (kg)

AT = Average Time (days)

City of Albemarle Landfill

LADD is lifetime average daily dose from ingested groundwater at the specified concentration.
. RfD values taken from the Region 9 Risk Based Concentration Table. These values represent a daily exposure level that is not harmful to human health, over a lifetime.
During July 2007 sampling "-" designhates none of this constituent was detected.
. Formula used for calculations:

An ingestion rate of 2L/day was used for adults 1L/day for children

An exposure duration of 30 years was used for adults, 8 for children
An average weight of 70 kg was used for adults, 28.2 kg for children
Times of 30 years for adults and 8 for children were used




Table 8E: Non-Carcinogenic Toxicity Values for Inhalation Exposure

Reference Dose Maximum LADD Maximum Concentration LADD July 2007 HI Risk Maximum HI Risk July 2007
Contaminant Well Inhalation RfD | Concentration Adult Child July 2007 Adult Child . .
(uglkg-day) ugl) | (ugkg-day)| (ugikg-day)|  (UOIL) | (uglkg-day)| (ugikg-day)| AdUt | Child Adult | Child
Chlorobenzene MW-2 17 0.42 0.06 0.09 - - - 3.53E-03 0.01 - -
MW-3 17 7.80 1.11 1.66 - - - 0.07 0.10 - -
MW-7 17 2.10 0.30 0.45 - - - 0.02 0.03 - -
MW-10 17 11.00 1.57 2.34 - - - 0.09 0.14 - -
cis-1,2-dichloroethylene | MW-3 10 0.63 0.09 0.13 - - - 0.01 0.01 - -
MW-7 10 1.30 0.19 0.28 - - - 0.02 0.03 - -
MW-9 10 1.30 0.19 0.28 - - - 0.02 0.03 - -
Trichlorofluoromethane | MW-6 200 26.10 3.73 5.55 9.20 1.31 1.96 0.02 0.03 6.57E-03 | 9.79E-03
MW-7 200 1.10 0.16 0.23 1.10 0.16 0.23 7.86E-04 | 1.17E-03 | 7.86E-04 | 1.17E-03
Benzene MW-7 8.6 2.70 0.39 0.57 2.70 0.39 0.57 0.04 0.07 0.04 0.07
MW-10 8.6 5.50 0.79 1.17 - - - 0.09 0.14 - -
Methylene Chloride MW-1 860 5.30 0.76 1.13 - - - 8.80E-04 | 1.31E-03 - -
MW-3 860 11.00 1.57 2.34 - - - 1.83E-03 | 2.72E-03 - -
MW-6 860 13.10 1.87 2.79 8.70 1.24 1.85 2.18E-03 | 3.24E-03 | 1.45E-03 | 2.15E-03
MW-7 860 8.10 1.16 1.72 - - - 1.35E-03 | 2.00E-03 - -
Tetrachloroethene MW-3 10 0.43 0.06 0.09 - - - 0.01 0.01 - -
MW-7 10 0.60 0.09 0.13 - - - 0.01 0.01 - -
MW-9 10 1.10 0.16 0.23 1.10 0.16 0.23 0.02 0.02 0.02 0.02
SHOP 10 1.50 0.21 0.32 1.50 0.21 0.32 0.02 0.03 0.02 0.03

. LADD is lifetime average daily dose inhaled at the specified concentration.
. RfD values taken from the Reg|on 9 Risk Based Concentration Table. These values represent a daily exposure level that is not harmful to human health, over a lifetime.

. Hlis the Hazzard Index Risk = LADD/RfD
. Formula used for calculations:

LADD = (C*IR*ED*K)/(BW*AT)

C = constituent concentration (ug/L)
K = Volatilization factor (L/m?)

IR = Inhalation Rate (m®/day)

ED = Exposure Duration (days)

BW = Body weight (kg)
AT = Average Time (days)

City of Albemarle Landfill

N
1
2
3. During July 2007 sampling "-" designates none of this constituent was detected.
4
5

A Volatilization factor of 0.5 L/m* was used based on EPA published values
An inhalation rate of 20 m3/day was used for adults and 12m3/day for children
An exposure duration of 30 years was used for adults, 8 for children

An average weight of 70 kg was used for adults, 28.2 kg for children

Times of 30 years for adults and 8 for children were used




Table 9: Timeline / Schedule of Corrective Action

Date after CAP Approval Description of Event

March - April 2009 Preparation and submittal of HRC injection permits. Scheduling of HRC injection events and
tree thinning for phytoremediation.
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