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Déar Ms. Drummond:

Subject: Proposed Phase 2 Contaminant Delineation Plan
' North Mecklenburg C&D Landfill — Closed Phase I
Solid Waste Permit Number 60-13
DIN 21796 .
CEC Project 111-370.0001

On behalf of Greenway Waste Solutions of North Meck, LLC (GWS), Civil & Environmental
Consultants, Inc. (CEC) is submitting a proposed Phase 2 Contaminant Delineation Plan (Plan)
in response to the Solid Waste Section’s request dated February 12, 2014, This Plan outlines the
activities and methodologies recommended to: 1) further refine and verify the Site Conceptual
Model; 2) further evaluate exposure risk from detected constituent concentrations via potential
exposure pathways; 3) assess the lateral and vertical extent of groundwater impacts; and 4)
recommend a remedial approach to address the identified impacted contaminated media.

Refined Site Conceptual Model

The development and continued refinement of a Site Conceptual Model (SCM) is intended to
guide the site investigation, identify exposure pathways and potential receptors, and aid in the
evaluation of remedial options. The intent is to identify the primary source of contamination at
the site (e.g., landfill mass, leachate, landfill gas) and secondary contaminant sources (e.g.
groundwater contamination, vapors partitioning from contaminated groundwater, migrating
landfill gas). The SCM predicts how source arca constituents move or migrate in the local
environment. Lastly, the SCM identifies exposure pathways that may occur and the potential
receptors that may come into contact with the contaminated media. The SCM uses data currently
available for the site and it is being continually refined as more data is collected. An updated
SCM is described in the following paragraphs.

Contaminant Sources

As shown in Figure 1, the area of concern (AQC) includes landfill areas and residential
properties located to the southeast of the Closed C&D Landfill Cell boundaries. The solid waste
disposed in the landfill cells is believed to be the primary source of contaminants of concern
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(COCs) in groundwater and landfill gas (LFG). Groundwater and migrating LFG are expected to
be the primary migration pathways for COCs.

The mechanism for groundwater contamination benecath the landfill area is not clearly
understood. Analytical data show low levels of volatile organic compounds (VOCs} in the
groundwater. Chlorinated solvent parent compounds .{e.g., tetrachloroethene, trichloroethene,
and/or 1,1,1-trichlorethane) and intermediate degradation byproducts (e.g., 1,1-dichloroethane,
1,1-dichloroethene, and/or cis-1,2-dichloroethene) that are typically associated with anaerobic
environments are generally absent or occur in groundwater at trace levels (1 to 10 ppb). Vinyl
chloride, which is recalcitrant to decay under anaerobic conditions, is the primary VOC in
groundwater. The most elevated VOC levels in site groundwater have been detected in
perimeter wells MW-9 Infill and MW-9D Infill situated southwest and adjacent to the Expansion
Area 1 Closed C&D Landfill Cell. Also, low-level VOCs have been detected in several other
monitoring wells located along the perimeter of the landfill cells. It is suspected that chlorinated
solvent compounds are degraded within the anaecrobic landfill mass leaving low levels of
intermediate di-chloro -ethanes and -ethenes and vinyl chloride in the LFG. We suspect that
these VOCs as components of the migrating LFG have dissolved from the gas phase into
groundwater. -

Other consultants have theorized that landfill gas may be a source of low-level VOC
contamination of groundwater. Their experience suggests that LFG may be the source of
contamination where:

VOCs occur in groundwater up-gradient of the waste site;

Other indicator parameters do not suggest a leachate source;

Subsurface LFG migration has occurred;

Similar VOCs are present in both the LFG and groundwater; and

A bias exists to attribute groundwater contamination to a source other than leachate.

Empirical data at numerous sites, including the subject landfill facility, suggest this mechanism
is taking place. At other sites, the installation and operation of LFG control systems appear to
reduce the VOC levels in groundwater.

Contaminant Trangport Mechanisms
Low-level VOCs found in LFG and in LFG condensate are sometimes found in off-site gas and

groundwater monitoring wells. Detection levels range from the low ppb to low parts per million
(ppm) levels. The more commonly identified VOCs reported in LFG are listed below:

Benzene ~ Trichloroethene
Dichlorodifluoromethane  1,1,1-Trichloroethane
1,1-Dichloroethane Toluene
1,2-Dichloroethane Vinyl Chloride
Dichloromethane Xylene
Tetrachloroethene

Civil & Envirenmental Consultants, lne.
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The mechanisms for LEG transport are advection and diffusion. Advection transport is a
function of barometric pressure variations and landfill pressure gradients, and it is the primary
transport mechanism with regard to emissions and migration control strategies.

Diffusion transport is minor compared to advection; however, this mechanism is associated with
the ultimate transfer of compounds into air, soil, and liquid media. Diffusion fransport is
compound-specific and is affected by the following parameters: '

¢ Henry's Law (solubility, vapor pressure);
s Porosity;
« Bulk density;
e Organic carbon fraction;
¢ Soil moisture content;
e Seasonal water table fluctuations; and
« Concentration gradients at air/soil/water inierfaces.

When groundwater contamination in a monitoring well is detected up-gradient from a landfill,
LFG is a likely source. This is a reasonable conclusion, particularly where LFG migration has
been observed, the level of VOCs is in the 1 to 100 ppb range, and the matrix of VOCs in the gas
is similar to that in the groundwater. '

_ Regl_llatogg Considerations
Often conventional leachate generation models do not account for LFG as a potential source for

VOCs in groundwater. For this reason, we believe that the Solid Waste Section’s request for
development of a Hydraulic Evaluation of Landfill Performance (HELP) Model to predict
infiltration and leachate production is premature, and we propose to collect additional data that
may subsequently demonstrate that a HELP model is not warranted. A data collection approach
is outlined in this Plan to evaluate LFG as the likely source of local groundwater impacts at the
landfill facility.

Should evidence demonstrate that LFG is the source of local groundwater impacts, LFG
collection systems (i.e., active well extraction in soil or in refuse, horizontal collection, air
injection, or cut-off trenches) should also reduce the source of groundwater impacts. It is
believed that a more costly remediation approach directed at aqueous contaminant transport
would not be needed, and would not be effective if migrating LFG is the source of the site
groundwater contamination. Moreover, landfill capping combined with synthetic liners and
leachate collection may reduce leachate and migration, but these measures may increase the
lateral migration of LFG away from the landfill, and thus could potentially result in further
groundwater contamination.

Updated Site Risk Assessment

Potential exposure pathways have been identified at the site and in adjacent off-site areas. The
identified exposure pathways include the following:

Civil & Environmental Constltants, Inc.
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Groundwater Impacted with VOCs
¢ Private water supply wells — primarily ingestion by drinking, dermal contact
¢ Inhalation of VOC vapors partitioning from shallow impacted groundwater

YOCs and Methane in Migrating Landfill Gas |
o Fire and explosion hazards
e Inhalation of toxic vapors via structural vapor intrusion

Potential Exposure Pathway via Impacted Groundwater

Private Water Supply Wells

Private residential supply wells located hydraulically down-gradient of the Closed C&D Landfill
Cell have been made inactive (see Figure 1). These residences have been connected to a public
water system. By removing these receptors, the current exposure pathway via impacted
groundwater is not complete. Regarding future groundwater use in the area, Mecklenburg
County has adopted Groundwater Well Regulations that restrict the use of existing and new
water supply wells in an Area of Regulated Groundwater Usage (ARGU). ARGUs are
established by the County around sites with reported violations of the 2L Groundwater Quality
Standards. Thus, future groundwater use in the area is restricted by public institutional controls.

Vapors from Shallow VOC-Impacted Groundwater

A screening evaluation for structural vapor intrusion (VI) was performed to assess the potential
risk exposure to vapors partitioning from VOC-impacted groundwater. In order for the VI
pathway to be complete, there must be 1) a source of hazardous vapors present beneath a
building; 2) vapors must have a pathway to migrate toward the building; and 3) entry routes and
driving forces for the vapors to enter a building must exist; and 4) the structure must be occupied
for durations longer than temporary maintenance visits.

We first determine if one or more of the identified contaminants present a potential risk due to
VI. Chemicals that are sufficiently volatile (Henty’s Law Constant > 10-5 atm*m>/mol) to result
in potential vapor intrusion and sufficiently toxic to result in unacceptable indoor air inhalation
risks will be considered a contaminant of concern (COC). A list of COCs is summarized in
Table 1.

As shown on Figure 1, several residential structures are situated hydraulically down-gradient and
southeast of the Closed C&D Landfill Cell. Low levels of VOCs have been detected in
monitoring wells at the landfill perimeter in this area. VOC-impacted groundwater is a potential
transport mechanism for VI into structures located adjacent to the landfill facility. To assess the
potential for VI, the Division of Waste Management (DWM) has developed Groundwater
Screening Levels (GWSLs) for both residential and non-residential exposures. An exceedance
of a GWSL would suggest that VI is a potential concern, and that further evaluation of the
exposure pathway is necessary. In the attached Table 1, the maximum VOC levels detected in

Civil & Environmental Consultants, Inc.
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all groundwater monitoring wells at the landfill facility and the highest VOC levels detected
within approximately 175 feet of any residence are compared with the aforementioned screening
criteria for residential and non-residential uses. The DWM groundwater screening criteria for VI
specify 100 feet as the reference screening distance to a receptor. The nearest existing site
monitoring well to any neighboring structure is located at a separation distance of approximately
175 feet. Based on the available data shown in Table 1, vinyl chloride and mercury have the
most potential for risk exposure.

GWS will prohibit occupancy of the former Gilkerson residence pending an evaluation of the
efficiency of the new LFG collection system to mitigate vapors partitioning from groundwater.
Therefore, at this time, the structural VI pathway is not complete. '

Potential Exposure Pathway via Migrating I andfill Gas

Fire and Fxplosion Hazards

Methane has been recently detected in four landfill gas monitoring wells (MMW-3, MMW-11,
GW-3, and GW-6) at levels from 15.2% to 49.6% methane. Enviro-Pro, P.C. performed an
initial assessment for the potential of fire and/or explosion hazards from methane in residential
and outbuilding structures situated immediately down-gradient of the landfill facility. Enviro-
Pro personnel utilized a GEM-2000 Gas Monitor to take readings of % LEL methane. Methane
was not detected in any neighboring residential structure at a significant level. Methane
monitoring sensors were installed in each residence situated adjacent to the landfill.

Vapor Inhalation via Structural Vapor Intrusion

The initial IFG assessment did not encompass the potential for VOC vapors in the LFG. The
potential for VOC migration in LFG can be assessed by the vertical delineation of soil gas in the
vadose zone between the landfill and any targeted structures. At this time, GWS will prohibit
occupancy of the former Gilkerson residence pending an evaluation of the efficiency of the new
LFG collection system to mitigate VOCs in LFG. :

Proposed Additional Assessment of Groundwater Impacts

Deeper Bedrock Wells for Vertical Delineation .
Recent sample analytical data obtained for newly-instalied deep bedrock wells MW-4D-1 and
MW-6D-1 indicate the presence of vinyl chloride at 1.2 and 3.8 ppb, respectively. Although the
vertical extent of vinyl chloride in deeper site groundwater is not delineated here to its 2L
Standard of 0.03 ppb, vinyl chloride levels in both wells are decreasing with depth when
compared to levels recently and/or previously detected in the intermediate nested wells MW-4D
(6.0 and 6.9 ppb in 2014) and MW-6D (5.7 and <1.0 in 2014). It is CEC’s opinion that the
vertical delineation is sufficient given the observed decreasing trend with depth. Unexpectedly,
vinyl chloride was not detected in either MW-6 or MW-6D during this monitoring event.

Civil & Environmental Consuitants, Inc.
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If LFG is the source of the observed groundwater impacts, as expected, VOC levels observed in
site groundwater should be reduced once the LEG control system has operated for a sufficient
duration. CEC recommends that monitoring of the deeper wells MW-4D-1 and MW-6D-1 be
continued as a part of the detection monitoring program to evalvate the remedial effort. We do
not recommend installing additional vertical extent monitoring wells at this time,

Existing Monitoring Wells _

A routine semi-annual monitoring event was conducted at the landfill facility in October 2014.
These data have been reported to the Solid Waste Section under a separate cover. These recently
acquired well sampling data have been evaluated and considered in formulating this Plan.

Inactive Water Supply Well Sampling _

. Recently, GWS connected the adjacent Gilkerson, Hammill, and Tinsley residences to a public
water supply. To assess the lateral extent of groundwater impacts down-gradient of the landfill
facility, we propose to sample these now inactive water supply wells. The pumps and piping will
be removed from the supply wells to allow for purging and sample collection. Well samples will
be tested for the field measurements and laboratory analytical parameters listed below.

Additional Sample Collection in Select Existing Site Monitoring Wells
Existing monitoring wells MW-4A and MW-5D located at the perimeter of the Closed C&D

Landfill Cell, MW-9 Infill located at the perimeter of the Expansion Area 1 Closed C&D
Landfill Cell, and background well MW-10 Tnfill will be sampled for the field measurements and
laboratory analytical parameters listed below.

Field Measurements and Laboratory Analyses

Field measurements will be obtained and groundwater samples will be collected from the select
wells mentioned above for analysis of ‘indicator parameters” to evaluate the potential that LFG
is impacting site groundwater '

Field Measurements Laboratory Analyses
Specific Conductance TDS Alkalinity
pH TOC Chloride
Temperature CO, Manganese
COoD Potassium

Ammeonia VOCs

Collection and Analyses of Headspace Samples

LLFG headspace samples will be collected from gas wells GW-3 and GW 6 before the LFG
collection system is brought into operation. In addifion, well headspace samples will be
collected from groundwater monitoring wells MW-4A and MW-5D located at the perimeter of
the Closed C&D Landfill Cell and MW-9 Infill located at the perimeter of the Expansion Area 1
Closed C&D Landfill Cell. These samples will be analyzed by Enthalpy Analytical, Inc. for
VOCs via Method TO-15, and for Hy, CO, Oy, No, CHy, and CO; via ASTM D 1946-90. The .

Civit & Environmental Consultants, Inc.
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analytical data obtained from the headspace in the gas wells will be compared to the data
obtained from the headspace in the groundwater wells, and the analytical data obtained from the
headspace in each groundwater well will be compared to the data from the corresponding
aqueous sample from that well to evaluate the potential for LFG fo contaminate groundwater.

Recommended Remedial Approach to Address VOC-Impacted Groundwater and LFG

GWS is currently installing an LFG collection system (i.e. active well extraction network) at the
landfill facility. The locations of LFG collection wells are shown on Figure 2. The LFG
collection system will be brought into operation within the next few weeks. GWS is requesting
that the Solid Waste Section allow additional time to evaluate the remediation of LFG migration
before assessing any need for implementing a traditional groundwater clean-up.

Hopefully this information addresses your concerns. Should you have any questions or need any
additional information, please feel free to contact me at 704-773-6465 or email at
sbrown(@cecine.com or Tom Bolyard at 803-547-4955 or email at enviropro(@comporium.net.

Sincerely,

CIVIL & ENVIRONMENTAL CONSULTANTS, INC.

IS bbb 2 R

Edward H. Stephens, P.G. Scott L. Brown, P.E.
Project Manager Vice President

cc sent via email: Mike Griffin, GWS
' Michael Scott, Solid Waste Section Chief
Jason Watkins, Western District Supervisor
Teresa Bradford, Environmental Senior Specialist
John Murray, Permitting Engineer
Tom Bolyard, Enviro-Pro, P.C.

Attachments
Figure 1 — Site Map

Figure 2 — LFG Remediation Project Construction Drawings
Table 1 — Groundwater Screening Data Summary for Vapor Intrusion Risk Assessment

Civil & Environmental Consultants, Inc.
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TABLE




TABLE 1

Groundwater Screening Dafa Summary
for Vapor Intrusion Risk Assessment

North Mecklenburg CD Landsill

SW Permit # 60-13
CEC Project 111-370.001

Conce. In Closest MW to a

Henrys Law Max .Conc. In Site | Neighboring Building, | DWM GW Screening Level,
Coempound Solubility, mg/l | Congtant, atm-m*/mol GW, ng/lL uglh (- 150 8 ng/L
Residential |Non-Residental
Benzene 1,738 5.56B-03 3.1 ND 159 69.3
Bis (2-ethylhexyl) phthalate 1.0 1.02E-07 13.0 ND N§ NS
Carbon Disulfide 2,900 3.02B-02 2.0 ND 248 1,040
1,4-Dichlorobenzene 0.01 2.43E-03 3.0 ND 259 113
Chloroethane 5.80 1.11E-02. 2.5 ND NS NS
Cis-1,2-Dichloroathens 3,500 4.07E-03 6.5 ND NS T NS
1,1-Dichloroethane 5,500 5.61E-03 3.6 2.8 76.4 334
[,1-Dichlorcethene - 400 2.61E-02 18.0 3.7 39.1 164
2.4-Dimethylphenol 6,200 8.31E-05 1.7 ND NS NS
Dinoseh 52 2.08B-02 2.6 ND NS N§
Ethylbenzene 170 7.88B-03 1.5 15 34.9 152
Heptachlor 0.18 1.09E-03 0.69 ND NS NS
Mercury 6.0B-05 1.14E-02 15.0 032 0.134 0.563
Methylene Chloride 13,200 2.19E-03 9.3 ND 942 3,960
Teteachloroethene 150 1.848-02 1.0 ND 115 484
Tetrahydrofuran 0.3 2.00E+00 120.0 ND 145,000 608,000
Trichlorofluororaethane 1,100 8.88E-02 1.9 ND 36.8 © 155
|rotuens 515 6.636-03 7.4 74 3,840 16,100

Trichloroethene 1,000 1.03E-02 ND ND 1.04 4.35
Xylenes 0.17 5.20E-03 8.1 8.1 98.5 414
Vinyl Chloride 110 2. 1B-02 73.0 7.1 1.47 24.5

ND - Not detected. NS - Not specified. DWM - NCDENR Divigion of Waste Management, GW - Groundwater.

ug/L - micrograms per liter.
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