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=>4l Clayton Sr., P.E, Inc.

Civil & Environmental Engineering

October 7, 2009

Zinith Barbee

Project Manager

NC Department of Environment and Natural Resources
Division of Waste Management — Solid Waste Section
1646 Mail Service Center

Raleigh, NC 27699-1646

RE: CAP Resubmittal October 7, 2009 (By Email)
Dunn-Erwin Landfill Facility
SWS Permit No. 43-02
Harnett County, NC

Mr. Barbee,

Attached you will find an updated Corrective Action Plan (CAP) submittal for the Dunn-Erwin Landfill
facility for your review. Per our letter dated October 1, 2009, the enhanced bioremediation technology
has been replaced with a groundwater extraction trench in conjunction with a leachate management
system to form a complete “pump and treat” system for source control and treatment. The existing
plume area will continue to be treated with hybrid poplars via phytoremediation as previously
documented. A hard copy of this report will be delivered to your office tomorrow morning.

The entire CAP has been revised to reflect the changes mentioned above and to address as many of
your comments made in your June 11, 2009 review letter as remained applicable after the revisions.
Appendix C of the report contains the Engineers Cost Opinion for the completion of the CAP. This
amount is what is being used for the financial assurance form which the County is currently filling out at
this time. We hope to have it completed and submitted to your office by the end of the week.

Should you have any questions regarding this re-submittal please do not hesitate to call or email me at
the office numbers below.

Sincerely, /
C. Tyfus Clayton Jr., P.E.

fattachment

ce: Ryan Sadler, CTC
C. T. Clayton, Sr., PE, CTC
Ed Mussler, SWS (Email copy)
Mark Poindexter, SWS (Email copy}
Shawn McKee, SWS (Email copy)
Geof Little, SWS (Email copy)
Jerry Blanchard, General Services Manager, Harnett County (Email copy)
CJ Poran, PE, ENSOL {Email copy)

P.0. Box 578
46 W. Washington St.
Caats, NC 27521
Phone: 910-8987-7070
Fax: 910-897-6767
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1.0 INTRODUCTION

On behalf of Harnett County, C.T. Clayton, Sr., P.E., Inc. (CTC) has prepared this Corrective
Action Plan Report (CAP) for the Dunn-Erwin Landfill and Transfer Station Facility. The
CAP was prepared in accordance with NC Solid Waste Management Rules (NCSWMR) 15A
NCAC 13 B .1636. This CAP was developed as a result of the confirmed exceedance of
permitted Ground Water Protection Standards (GPS) in samples collected from the
monitoring wells at the Dunn-Erwin Landfill as detailed in the “Assessment of Groundwater
Contamination Plume” report dated August 25, 2003 and the semi-annual statistical analysis
and groundwater sampling report issued after the April and October sampling events each
year.

Upon approval of the CAP by NCDENR-Solid Waste Section (SWS), Harnett County will
implement the approved corrective measure(s) in accordance with 15A NCAC 13 B .1637
and the included schedule.

1.1  Background Information

The existing Dunn-Erwin landfill has been in the same location since opening in 1978. Itis
located just north of NCSR 1725 in an area surrounded by farmland, forest, wetlands, and
scattered houses and farms. The closest town to its boundary is the Town of Erwin,
approximately two miles south of the landfill.

The facility currently accepts construction and demolition (C&D) materials under Permit 43-
02 and is a transfer station for municipal solid waste generated in the county. The former
MSW portion of the Dunn-Erwin Landfill was closed December, 1998, and capped to
comply with regulations outlined under the guidance document 15A, NCAC 13B, Section
.1627(c)(10). A mechanical gas venting system was installed in the area of the final cap
overlying the emplaced municipal solid waste. The closed portion of the landfill consists of
approximately 21 acres. C&D waste is currently being placed on the capped area, as per
SWS approval. (See drawing Sheet 1.1 — Overall Facility Plan)

1.2 Previous Investigations

2003

Ground water sampling at the Dunn-Erwin MSWLF has been performed by Environment 1,
Inc since October 1994. Semi-annual sampling at the Dunn-Erwin MSWLF was initiated in
April 1997 and has continued through the present. Each semi-annual event is followed by a
Statistical Analysis/Evaluation report interpreting and summarizing the results.

Corrective Action Plan
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Prior to this ACM, an extensive study was completed in order to better understand the ground
water contamination plume at the site, as described in the report dated August 25, 2003,
including the field investigation performed in October 2002 in conjunction with the
scheduled October 2002 semi-annual sampling event. Also, 12 new observation wells were
installed in the general area of the ground water contamination plume during this field
investigation. The field investigation was followed by additional laboratory testing, and an
extensive analysis and computer modeling.

See the attached Drawing Sheet 1.1 for the 2003 extent of the contamination plume (a copy
of the 2003 report is on file with the SWS).

2008

In early January 2008, in order to update and better define the extent of the contaminant
plume, the following wells not included in the semi-annual sampling set were sampled and
analyzed for Appendix | Organics scan (EPA Method 8260B), as follows:

Three (3) piezometers: PZ-50, PZ-48S, PZ-47S
Two (2) observation wells:  GP-33-W, GP-27-W

Based on the results of this analysis, the plume boundary was adjusted. This adjusted
boundary is shown on the attached Drawing Sheet 1.1. In order to better define the plume
boundary, additional observation wells are planned for installation are shown on Drawing
Sheet 2.1.

1.3 Site Characteristics

A detailed description of the site topography, geological, and geotechnical properties and
characteristics can be found in the August 25, 2003 report noted above. The site’s
hydrogeology including permeability, ground water levels and gradients, flow rates, and
vertical flow analysis is also discussed at length in the August 25, 2003 report. (A hard copy
and scanned copy of this report was re-issued to the SWS in June 2009. A scanned copy of
the 2003 is found on CD in Appendix G. Additional copies can be obtained from the office
of C.T. Clayton, Sr, PE, Inc.)

20 CONTAMINANT CHARACTERIZATION

The Dunn-Erwin Landfill (MSWLF) conducts semi-annual ground water sampling and
analyses in accordance with North Carolina Solid Waste Management Rules 15A N.C.A.C.
13 B, .1633 and .1634. Sampling events are coordinated and performed in the months of
April and October of each year. Statistical analysis is then performed to evaluate whether the
ground water and surface water monitoring results of the ground water and surface water
monitoring results from the sampling events demonstrate compliance with North Carolina
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Groundwater Standards (NCGS) with respect to Appendix | and Appendix Il constituents of
the North Carolina Solid Waste Management Rules 15A N.C.A.C. 13 B, .1633(a) and
.1634(a).

2.1

April 2008 Statistical Analysis Results

Statistical Analysis for the 2008 ground water sampling event was performed and
documented in the Statistical Analysis/Evaluation: April 2008 report dated September 16,
2008. The following information was taken from the Executive Summary of this report:

Data from the April 2008 semi-annual sampling were evaluated in sets. Set 1 consists
of wells monitoring the previously closed (December 1998) solid waste landfill
portion of the site where active construction and demolition debris (C&D) placement
is ongoing, including monitoring wells (MWs) MW1, MW2, MW3R, MW4, MWS5,
MW6, MW7B, MW8, and MW31. Monitoring well MW3, which was previously
damaged during site operations prior to April 2005 sampling event has been replaced
by MW3R as of June 2005. Monitoring wells MW9 and MW10 were installed in
March 2001 and have been added to Data Set 1 as of April 2001. These wells have
been incorporated into the statistical analysis as their background sampling was
completed in October 2002.

In 2006, five (5) new MWs (MW11 - MW15) have been installed in conjunction with
the proposed C&D landfill. Theoretically, these new wells belong to Set 1 since they
are downgradient of the active C&D and closed MSWLF. These wells will be
incorporated into the statistical analysis of Set 1 as Subset 1N after their background
sampling is completed in October 2008. Within this Subset 1N, subject to the final
proposed C&D landfill design and groundwater monitoring plan, one of these
monitoring wells may be designated as an upgradient well to the new landfill.
Additionally, one or more of the related four new piezometers (PZ-50 through PZ-53)
could also be converted into monitoring wells for the new landfill, as needed.

Set 2 consists of wells monitoring the older closed portion of the landfill site,
including MW16, MW23B, MW32, MW33, and the newer MW34 and MW35
installed in June 1996. Monitoring well MW23B is statistically compared with Set 1
as it appears to be located downgradient of these wells.

Set 3 consists of surface water monitoring points (SWPTs) along the wetlands
between the active and the closed areas, including SWPT1, SWPT2, and SWPTS3.

The statistical analysis results indicate that compliance wells MW6, MW7B, MWS8,
MW?9, and MW10 in Set 1 have statistically significant levels of one or more organics
over background levels when compared with the background wells. (cis-1,2-
dichloroethylene now qualifies for the TOP and has resulted in SSIOBL for a number

G
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of wells.) In addition, the April 2008 results show that there were less organics
detected in concentrations greater than NCGS or GPS when compared to the number
of above NCGS or GPS organics detected in October 2007. The April 2008 above
NCGS organics include: benzene, 1,4-dichlorobenzene, 1,2-dichloroethane (estimated
value), tetrachloroethylene, trichloroethylene, and vinyl chloride in MW6; benzene,
tetrachloroethylene, trichloroethylene, and vinyl chloride in MW?7B; benzene,
methylene chloride, tetrachloroethylene, trichloroethylene, and vinyl chloride in
MWS8; benzene, 1,4-dichlorobenzene, 1,2-dichloroethane (estimated value),
tetrachloroethylene, trichloroethylene, and vinyl chloride in MW9; and benzene,
methylene chloride, and vinyl chloride in MW10.

As part of this event’s statistical analysis, the prediction interval intra-well
comparison was incorporated to verify certain Test of Proportions (TOP) results. In
select cases the compliance-to-background well analyses are not accurate because
natural, statistically significant variations existed prior to the facility operation
commencement. If the TOP indicates a result of Statistically Significant Increase
Over Background Level (SSIOBL) for such a constituent, the prediction interval
intra-well comparison is used to verify the result. If the average post-operational
concentrations of the constituent are within the prediction interval analysis calculated
based on background concentrations, the result is not considered SSIOBL.

Using this methodology, beryllium is not SSIOBL for MW2, MW3, and MW4 and
cobalt and lead are not SSIOBL for MW7B, which would have resulted as SSIOBL
using just the TOP. Cobalt and mercury in MW6 and mercury in MW7B also show
statistically significant levels through the TOP. However, cobalt was not detected
during MW6’s background sampling, and mercury was not included in either well’s
background sampling. Consequently, these constituents do not qualify for an intra-
well comparison. The following inorganics exceeded NCGS or GPS during this
sampling event, representing a decrease in the number of inorganics exceeding NCGS
compared to the October 2007 results: vanadium in MW31, thallium in MW7B; and
vanadium in MW10. The vanadium detections appear to be background, as vanadium
was not SSIOBL for any well. The thallium detection is also likely trace background,
and its concentration was above the 13B GPS but well below the SWSL. The
thallium and vanadium exceedances were estimated concentration values.

In Set 2, no organics or inorganics are statistically significant. No organics were
detected in April 2008, consistent with the results from October 2007. For
inorganics, barium, cadmium, and lead were detected in Set 2. Of these results, lead
was detected over the NCGS in MW32, representing and increase compared to the
result from October 2007.

In Set 3, only zinc was detected. These locations were unavailable for sampling due
to dry conditions in October 2007. However, zinc has been detected at these
locations in the past. No organics or inorganics are statistically significant for Set 3.
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2.2  Contaminants of Concern (COC)

Based on the October 2008 statistical analysis report and the August 2003 detailed
plume investigation report, the following conclusions regarding ground water
contamination at the Dunn-Erwin MSWLF are presented:

e Based on updated groundwater analytical data accumulated since October 1994
from the scheduled semi-annual sampling events, the top six organic
contaminants most frequently detected in downgradient monitoring wells at
concentrations that consistently have exceeded NCGS include benzene, 1,1-
dichloroethane, methylene chloride, vinyle chloride, tetrachloroethylene, and
trichloroethylene. Since April of 2007 1,4-dichlorobenzene has also been
detected above NCGS.

e Metals mercury and lead have been detected above NCGS in the last two October
sampling events (2007 & 2008). Therefore, they have been updated to this report
for analysis and treatment

2.3 Exposure Pathways

2.3.1 Methlylene Chloride

Introduction

Methylene chloride, also known as dichloromethane, is a colorless liquid that
has a mild sweet odor, evaporates very quickly, and will not easily burn. It is
widely used as an industrial solvent and as a paint stripper. It can also be
found in certain aerosol and pesticide products and is used in the manufacture
of photographic film. Methylene chloride does not appear to occur naturally in
the environment. It is made from methane gas or wood alcohol. Most of the
methylene chloride released to the environment results from its use as an end
product by various industries and the use of aerosol products and paint
removers in the home.
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Fate & Transport

Methylene chloride is mainly released to the environment in air and to a lesser
extent in water and soil, due to industrial and consumer uses. Because
methylene chloride evaporates readily, most of it is released into the air. In air,
it is broken down by sunlight and by reaction with other chemicals present in
the air. About half of the methylene chloride disappears from air in 53-127
days. Although methylene chloride does not dissolve easily in water, small
amounts may be found in some drinking water. Methylene chloride that is
present in water is broken down slowly by reactions with other chemicals or
by bacteria. Over 90 percent of the methylene chloride in the environment
changes to carbon dioxide, which is non-toxic. It takes from 1 to 6 days for
half the methylene chloride to break down in water. When methylene chloride
is spilled on land, it attaches loosely to nearby surface soil particles. It moves
from the soil into the air. Some may also move into ground water. We do not
know how long it remains in soil. It is not expected that methylene chloride
builds up in plants or animals.

Exposure Pathways
Exposure to methylene chloride may occur in air, water, food, or from

consumer products. Since methylene chloride evaporates easily, the greatest
potential for exposure is breathing in vapors of contaminated air.

2.3.2 Trichloroethylene

Introduction

Trichloroethylene (TCE) is also known as Triclene, Vitran and by other trade
names in industry. It is a nonflammable, colorless liquid at room temperature
with a somewhat sweet odor and a sweet, burning taste. This man-made
chemical does not occur naturally in the environment. Trichloroethylene is
now mainly used as a solvent to remove grease from metal parts. It is also
used as a solvent in other ways and is used to make other chemicals.
Trichloroethylene can also be found in some household products, including
typewriter correction fluid, paint removers, adhesives, and spot removers.

Wastewater or municipal water supply treatment systems that rely on
coagulation, sedimentation, precipitative softening, filtration, and chlorination
are ineffective for reducing concentrations of TCE to nonhazardous levels.
Other methods are required for remediation of water contaminated with TCE
if the water is to be used for human consumption. TCE usually is remediated
through pump and treat, using either air stripping or granular activated carbon,
but there are many innovative cleanup methods—physical, chemical, thermal,
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and biological—that have been applied successfully to remove TCE from soil
and ground water or to convert it into nonhazardous compounds.

Fate & Transport

By far, the biggest source of trichloroethylene in the environment is
evaporation from factories that use it to remove grease from metals. It can also
enter the air and water when it is disposed of at chemical waste sites. It
evaporates easily but can stay in the soil and in ground water. Once it is in the
air, about half will be broken down within a week. When trichloroethylene is
broken down in the air, phosgene, a lung irritant, can be formed. Under certain
conditions found in the workplace, trichloroethylene can break down into
chemicals such as dichloroacetylene and phosgene. In the body,
trichloroethylene may break down into dichloroacetic acid (DCA),
trichloroacetic acid (TCA), chloral hydrate, and 2-chloroacetaldehyde. These
chemical products have been shown to be toxic to animals and are probably
toxic to humans. Once trichloroethylene is in water, much will evaporate into
the air; again, about half will break down within a week. It will take days to
weeks to break down in surface water; in ground water the breakdown is
much slower because of the much slower evaporation rate. Very little
trichloroethylene breaks down in the soil, and it can pass through the soil into
underground water. It is found in some foods; the trichloroethylene found in
foods is believed to come from contamination of the water used in food
processing, or from the food processing equipment cleaned with
trichloroethylene. It does not build up in fish, but it has been found at low
levels in them. It is not likely to build up in the human body.

Exposure Pathways

Trichloroethylene enters the body when breathing air or drinking water
containing it. It can also enter the body if you get it on the skin. When
breathing the chemical, about half the amount will get into the bloodstream
and organs; the rest will be exhaled. If trichloroethylene is swallowed, most of
it will be absorbed into the blood. If trichloroethylene comes in contact with
the skin, some of it can enter the body, although not as easily as when it is
breathed or swallowed.

2.3.3 Tetrachloroethlyene

Introduction

Tetrachloroethylene (PCE) is a man-made substance widely used for dry
cleaning fabrics and textiles and for metal-degreasing operations. It is also
used as a starting material (building block) for the production of other man-
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made chemicals. Other names that may be used for tetrachloroethylene
include perchloroethylene, perc, PCE, perclene, and perchlor. Although
tetrachloroethylene is a liquid at room temperature, some of the liquid can be
expected to evaporate into the air producing an ether-like odor; evaporation
increases as temperature increases.

Exposure Pathways

Because tetrachloroethylene evaporates quickly, the most common exposure
to tetrachloroethylene comes from breathing air containing it. This is certainly
true for individuals who work with the chemical, but it is probably also true
for those who live in industrial and commercial areas where large amounts of
the compound is disposed of or utilized. Tetrachloroethylene may also enter
the body through drinking contaminated water or eating contaminated food.
Because tetrachloroethylene does not pass through the skin to any significant
extent, entry into the body by this path is of minimal concern, although skin
irritation may result from repeated or prolonged contact with the undiluted
liquid.

2.3.4 1,1-Dichloroethane

Introduction

Benzene (CgHe) is the first member of a series of aromatic hydrocarbons
recovered from refinery streams during catalytic reformation and other
petroleum processes. It is a clear, colorless, highly flammable liquid at room
temperature. Its vapor is heavier than air and can travel to a source of ignition
and flash back.

Benzene is one of the world's major commodity chemicals. Its primary use
(85% of production) is as an intermediate in the production of other
chemicals, predominantly styrene (for styrofoam and other plastics), cumene
(for various resins), and cyclohexane (for nylon and other synthetic fibers).
Benzene is an important raw material for the manufacture of synthetic
rubbers, gums, lubricants, dyes, pharmaceuticals, and agricultural chemicals.
Because of its lipophilic nature, benzene is an excellent solvent. Its use in
paints, thinners, inks, adhesives, and rubbers, however, is decreasing and now
accounts for less than 2% of current benzene production. Benzene was also an
important component of many industrial cleaning and degreasing
formulations, but now has been replaced mostly by toluene, chlorinated
solvents, or mineral spirits. Although benzene is no longer added in
significant quantities to most commercial products, traces of it may still be
present as a contaminant.
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Fate & Transport

Benzene is rapidly and extensively absorbed by inhalation and ingestion.
Absorption through the skin is rapid but not extensive, as most of it evaporates
quickly. In humans, approximately 50% of inhaled benzene is absorbed after a
4-hour exposure to approximately 50 ppm benzene in air. An in vivo study on
human volunteers indicated that approximately 0.05% of a benzene dose
applied to the skin was absorbed, whereas in an in vitro study of human skin,
the absorption of benzene was consistently 0.2% after exposure to doses
ranging from 0.01 to 520 microliters per square centimeter. Oral absorption
has not been studied in humans. In animals, at least 90% of benzene was
absorbed following oral ingestion of a dose of 340 to 500 milligrams per
kilogram per day (mg/kg/day).

After exposure, benzene is found throughout the body, but it preferentially
distributes into the bone marrow and tissues with either high perfusion rates or
high lipid content. Thus, autopsies of people who died after acute exposure
showed that lipid-rich tissues, such as the brain and fat, and well-perfused
tissues, such as the kidney and the liver, have higher levels of benzene than
other tissues.

Once absorbed, benzene is initially metabolized in the liver and later in the
bone marrow. Although the total quantity of metabolites is greater in blood
than marrow, the concentrations of those metabolites in the marrow can be
400 times greater than in blood. Benzene metabolism in the liver involves
oxidation, with phenol as the major metabolite. Bone marrow is the main
target organ of chronic benzene toxicity. One or more benzene metabolite is
suspected to be responsible for the hematogenous toxicity, although the
identity of the ultimate toxicant is unknown. In the marrow, the metabolites
may bind covalently to cellular macromolecules (e.g., proteins, DNA, and
RNA), causing disruption of cell growth and replication.

Exposure Pathways

Benzene is widespread in the environment. Airborne benzene is usually
produced by processes associated with chemical manufacturing or the
gasoline industry, including gasoline bulk-loading and discharging facilities
and combustion engines (e.g., automobiles, lawn mowers, and snow blowers).
Benzene is a component of both indoor and outdoor air pollution. Benzene
levels measured in ambient outdoor air have a global average of 6
micrograms per cubic meter (ug/m®) (range 2-9 pg/m®). In almost all cases,
benzene levels inside residences or offices are higher than levels outside and
still higher in homes with attached garages and those occupied by smokers.
Seasonal variations also affect benzene levels, with higher levels found in the
fall and winter when buildings are less well ventilated. People living around
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hazardous waste sites, petroleum-refining operations, petrochemical
manufacturing sites, or gas stations may be exposed to higher levels of
benzene in air. In addition to being inhaled, airborne benzene is absorbed
across intact skin in experimental animals. For most people, the level of
exposure to benzene through food, beverages, or drinking water is not as high
as their exposure through air.

Leakage from underground storage tanks and seepage from landfills or
Improper disposal of hazardous wastes has resulted in benzene contamination
of groundwater used for drinking. Effluent from industries is also a source of
groundwater contamination. In addition to being ingested, benzene in water
can also be absorbed through wet skin and inhaled as it volatilizes during
showering, laundering, or cooking. Typical drinking water contains less than
0.1 parts per billion (ppb) benzene. Benzene has been detected in bottled
water, liquor, and food.

Cigarette smoke is another common source of personal and environmental
benzene exposure, representing about half of the benzene to which the general
population is exposed. Persons who smoke one pack of cigarettes a day inhale
a daily dose of approximately 1 milligram (mg) of benzene, about 3 to 4% of
the amount inhaled daily by a worker exposed at the current occupational
PEL. Nonsmokers who live with smokers and who are passively exposed to
environmental tobacco smoke typically experience 50% greater exposure to
benzene than do nonsmokers who live in a smoke-free environment.

2.3.5 1,4-Dichlorobenzene

Introduction

1,4-Dichlorobenzene is a chemical used to control moths, molds, and mildew,
and to deodorize restrooms and waste containers. It is also called para-DCB or
p-DCB. Other names include Paramoth, para crystals, and paracide reflecting
its widespread use to kill moths.

At room temperature, p-DCB is a white or colorless solid with a strong,
pungent odor. When exposed to air, it slowly changes from a solid to a vapor.
It is the vapor that acts as a deodorizer or insect Killer.

Most people recognize the odor as the smell of mothballs, and can smell p-
DCB in the air at very low levels. Most p-DCB in our environment comes
from its use in moth repellent products and in toilet deodorizer blocks.

Fate & Transport
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e Inair, it breaks down to harmless products in about a month.

e It does not dissolve easily in water.

o It evaporates easily from water and soil, so most is found in the air.
e Itis not easily broken down by soil organisms.

e Itistaken up and retained by plants and fish.

Exposure Pathways

« Breathing indoor air in public restrooms and homes that use p-DCB as a
deodorizer

« Breathing air around some mothballs (check the label)

o Breathing workplace air where p-DCB is manufactured

« Drinking contaminated water around hazardous waste sites

o Eating foods such as pork, chicken, and eggs that are contaminated with p-
DCB from its use as an odor control product in animal stalls

o Eating fish from contaminated waters

e Infants can be exposed by drinking human breast milk from mothers
exposed to p-DCB

2.3.6 Vinyl Chloride

Introduction

Vinyl chloride is known also as chloroethene, chloroethylene, ethylene
monochloride, or monochloroethylene. At room temperature, it is a colorless
gas, it burns easily, and it is not stable at high temperatures. Vinyl chloride
exists in liquid form if kept under high pressure or at low temperatures. Vinyl
chloride has a mild, sweet odor, which may become noticeable at 3,000 parts
vinyl chloride per million parts (ppm) of air. However, the odor is of little
value in preventing excess exposure. Most people begin to taste vinyl chloride
in water at 3.4 ppm.

Vinyl chloride is a manufactured substance that does not occur naturally;
however, it can be formed in the environment when other manufactured
substances, such as trichloroethylene, trichloroethane, and tetrachloroethylene,
are broken down by certain microorganisms. Production of vinyl chloride in
the United States grew at an average rate of about 7% from the early 1980s to
the early 1990s, with current growth at about 3% annually. Most of the vinyl
chloride produced in the United States is used to make a polymer called
polyvinyl chloride (PVC), which consists of long repeating units of vinyl
chloride. PVC is used to make a variety of plastic products including pipes,
wire and cable coatings, and packaging materials. Other uses include furniture
and automobile upholstery, wall coverings, housewares, and automotive parts.
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At one time, vinyl chloride was used as a coolant, as a propellant in spray
cans, and in some cosmetics. However, since the mid-1970s, vinyl chloride
mostly has been used in the manufacture of PVC.

Fate & Transport

Most of the vinyl chloride that enters the environment comes from vinyl
chloride manufacturing or processing plants, which release it into the air or
into waste water. EPA limits the amount that industries can release. Vinyl
chloride also is a breakdown product of other synthetic chemicals. Vinyl
chloride has entered the environment at hazardous waste sites as a result of
improper disposal or leakage from storage containers or spills, but some may
result from the breakdown of other chemicals. In addition, vinyl chloride has
been found in tobacco smoke at very low levels.

Liquid vinyl chloride evaporates easily. Vinyl chloride in water or soil
evaporates rapidly if it is near the surface. Vinyl chloride in the air breaks
down in a few days, resulting in the formation of several other chemicals
including hydrochloric acid, formaldehyde, and carbon dioxide.

Some vinyl chloride can dissolve in water. Vinyl chloride can migrate to
groundwater and can be in groundwater due to the breakdown of other
chemicals. Vinyl chloride is unlikely to build up in plants or animals that you
might eat.

Exposure Pathways

Because vinyl chloride usually exists in a gaseous state, you are most likely to
be exposed to it by breathing it. Vinyl chloride is not normally found in urban,
suburban, or rural air in amounts that are detectable by the usual methods of
analysis. However, vinyl chloride has been found in the air near vinyl chloride
manufacturing and processing plants, hazardous waste sites, and landfills. The
amount of vinyl chloride in the air near these places ranges from trace
amounts to over 1 ppm. Levels as high as 44 ppm were found in the air at
some landfills. You can also be exposed to vinyl chloride in the air through
tobacco smoke from cigarettes or cigars (both active smoking and second-
hand smoke). Levels of vinyl chloride in tobacco smoke are very low, usually
around 5-30 nanograms per cigarette (a nanogram is 0.000000001 gram).

You can be exposed to vinyl chloride by drinking water from contaminated
wells. Most drinking water supplies do not contain vinyl chloride. In a 1982
survey, vinyl chloride was found in fewer than 1% of the 945 groundwater
supplies tested in the United States.

People who work at facilities that make vinyl chloride or PVC usually are
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exposed to higher levels than the general population. Work exposure occurs
primarily from breathing air that contains vinyl chloride, but workers also are
exposed when vinyl chloride contacts the skin or eyes. Based on studies using
animals, it is possible that if vinyl chloride comes into contact with your skin
or eyes, extremely small amounts could enter your body.

2.3.7 Benzene

Introduction

Benzene, also known as benzol, is a colorless liquid with a sweet odor.
Benzene evaporates into air very quickly and dissolves slightly in water.
Benzene is highly flammable. Most people can begin to smell benzene in air
at 1.5-4.7 parts of benzene per million parts of air (ppm) and smell benzene in
water at 2 ppm. Most people can begin to taste benzene in water at 0.5-4.5
ppm. One part per million is approximately equal to one drop in 40 gallons.
Benzene is found in air, water, and soil. Benzene comes from both industrial
and natural sources.

Industrial Sources and Uses. Benzene was first discovered and isolated from
coal tar in the 1800s. Today, benzene is made mostly from petroleum.
Because of its wide use, benzene ranks in the top 20 in production volume for
chemicals produced in the United States. Various industries use benzene to
make other chemicals, such as styrene (for Styrofoam® and other plastics),
cumene (for various resins), and cyclohexane (for nylon and synthetic fibers).
Benzene is also used in the manufacturing of some types of rubbers,
lubricants, dyes, detergents, drugs, and pesticides.

Natural Sources. Natural sources of benzene, which include gas emissions
from volcanoes and forest fires, also contribute to the presence of benzene in
the environment. Benzene is also present in crude oil and gasoline and
cigarette smoke.

Fate & Transport

Benzene is commonly found in the environment. Industrial processes are the
main sources of benzene in the environment. Benzene levels in the air can be
elevated by emissions from burning coal and oil, benzene waste and storage
operations, motor vehicle exhaust, and evaporation from gasoline service
stations. Tobacco smoke is another source of benzene in air, particularly
indoors. Industrial discharge, disposal of products containing benzene, and
gasoline leaks from underground storage tanks release benzene into water and
soil.

Benzene can pass into air from water and soil surfaces. Once in the air,
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benzene reacts with other chemicals and breaks down within a few days.
Benzene in the air can also be deposited on the ground by rain or snow.

Benzene in water and soil breaks down more slowly. Benzene is slightly
soluble in water and can pass through the soil into underground water.
Benzene in the environment does not build up in plants or animals.

Exposure Pathways

Everyone is exposed to a small amount of benzene every day. You are
exposed to benzene in the outdoor environment, in the workplace, and in the
home. Exposure of the general population to benzene mainly occurs through
breathing air that contains benzene. The major sources of benzene exposure
are tobacco smoke, automobile service stations, exhaust from motor vehicles,
and industrial emissions. Vapors (or gases) from products that contain
benzene, such as glues, paints, furniture wax, and detergents, can also be a
source of exposure. Auto exhaust and industrial emissions account for about
20% of the total national exposure to benzene. About half of the exposure to
benzene in the United States results from smoking tobacco or from exposure
to tobacco smoke. People may be exposed to higher levels of benzene in air
by living near hazardous waste sites, petroleum refining operations,
petrochemical manufacturing sites, or gas stations.

For most people, the level of exposure to benzene through food, beverages, or
drinking water is not as high as through air. Drinking water typically contains
less than 0.1 ppb benzene. Benzene has been detected in some bottled water,
liquor, and food. Leakage from underground gasoline storage tanks or from
landfills and hazardous waste sites that contain benzene can result in benzene
contamination of well water. People with benzene-contaminated tap water can
be exposed from drinking the water or eating foods prepared with the water.
In addition, exposure can result from breathing in benzene while showering,
bathing, or cooking with contaminated water.

2.3.8 Lead

Introduction

Lead is a naturally occurring bluish-gray metal found in small amounts in the
earth's crust. It has no characteristic taste or smell. Metallic lead does not
dissolve in water and does not burn. Lead can combine with other chemicals
to form what are usually known as lead compounds or lead salts.

Lead has many different uses. Its most important use is in the production of
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some types of batteries. It is also used in the production of ammunition, in
some kinds of metal products (such as sheet lead, solder, some brass and
bronze products, and pipes) and in ceramic glazes. Some chemicals containing
lead, such as tetraethyl lead and tetramethyl lead, were once used as gasoline
additives to increase octane rating. However, their use was phased out in the
1980s, and lead was banned for use in gasoline for transportation beginning
January 1, 1996. Other chemicals containing lead are used in paint. The
amount of lead added to paints and ceramic products, caulking, gasoline, and
solder has also been reduced in recent years to minimize lead's harmful effects
on people and animals. Lead used in ammunition, which is the largest non-
battery end-use, has remained fairly constant in recent years. Lead is used in a
large variety of medical equipment (radiation shields for protection against X-
rays, electronic ceramic parts of ultrasound machines, intravenous pumps,
fetal monitors, and surgical equipment). Lead is also used in scientific
equipment (circuit boards for computers and other electronic circuitry) and
military equipment (jet turbine engine blades, military tracking systems).

Most lead used by industry comes from mined ores (“primary") or from
recycled scrap metal or batteries ("secondary"). Human activities (such as use
of "leaded" gasoline) have spread lead and substances that contain lead to all
parts of the environment. For example, lead is in air, drinking water, rivers,
lakes, oceans, dust, and soil. Lead is also in plants and animals that people
may eat.

Fate & Transport

Lead occurs naturally in the environment. However, most of the high levels
found throughout the environment comes from human activities. Sources of
lead released to the air include burning fuel, such as coal or oil, industrial
processes, and burning solid waste. Once lead goes into the atmosphere, it
may travel thousands of miles if the lead particles are small or if the lead
compounds easily evaporate. Lead is removed from the air by rain and by
particles falling to the ground or into surface water.

The release of lead to air is now less than the release of lead to land. Most of
the lead in inner city soils comes from old houses painted with paint
containing lead and previous automotive exhaust emitted when gasoline
contained lead. Landfills may contain waste from lead ore mining,
ammunition manufacturing, or other industrial activities such as battery
production.

Sources of lead in dust and soil include lead that falls to the ground from the
air, and weathering and chipping of lead-based paint from buildings and other
structures. Lead in dust may also come from windblown soil. Disposal of lead
in municipal and hazardous waste dump sites may also add lead to soil.
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Mining wastes that have been used for sandlots, driveways, and roadbeds can
also be sources of lead.

Once lead falls onto soil, it usually sticks to soil particles. Small amounts of
lead may enter rivers, lakes, and streams when soil particles are moved by
rainwater. Lead may remain stuck to soil particles in water for many years.
Movement of lead from soil particles into underground water or drinking
water is unlikely unless the water is acidic or "soft". Movement of lead from
soil will also depend on the type of lead salt or compound and on the physical
and chemical characteristics of the soil.

Sources of lead in surface water or sediment include deposits of lead-
containing dust from the atmosphere, waste water from industries that handle
lead (primarily iron and steel industries and lead producers), urban runoff, and
mining piles.

Some of the chemicals that contain lead are broken down by sunlight, air, and
water to other forms of lead. Lead compounds in water may combine with
different chemicals depending on the acidity and temperature of the water.
Lead itself cannot be broken down.

The levels of lead may build up in plants and animals from areas where air,
water, or soil are contaminated with lead. If animals eat contaminated plants
or animals, most of the lead that they eat will pass through their bodies.

Exposure Pathways

People living near hazardous waste sites may be exposed to lead and
chemicals that contain lead by breathing air, drinking water, eating foods, or
swallowing or touching dust or dirt that contains lead. For people who do not
live near hazardous waste sites, most exposure to lead may occur in several
ways: (1) by eating foods or drinking water that contain lead, (2) by spending
time in areas where leaded paints have been used and are deteriorating, (3) by
working in jobs where lead is used, (4) by using health-care products or folk
remedies that contain lead, and (5) by having hobbies in which lead may be
used such as sculpting (lead solder) and staining glass.

Foods such as fruits, vegetables, meats, grains, seafood, soft drinks, and wine
may have lead in them. Cigarette smoke also contains small amounts of lead.
Lead gets into food from water during cooking and into foods and beverages
from dust that contains lead falling onto crops, from plants absorbing lead that
is in the soil, and from dust that contains lead falling onto food during
processing.

In general, very little lead is found in lakes, rivers, or groundwater used to
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supply the public with drinking water. More than 99 percent of all publicly
supplied drinking water contains less than 0.005 part of lead per million parts
of water (ppm). However, the amount of lead taken into your body through
drinking water can be higher in communities with acidic water supplies.
Acidic water makes it easier for the lead found in pipes, leaded solder, and
brass faucets to enter water. Public water treatment systems are now required
to used control measures to make water less acidic. Sources of lead in
drinking water include lead that can come out of lead pipes, faucets, and
leaded solder used in plumbing. Plumbing that contains lead may be found in
public drinking water systems, and in houses, apartment buildings, and public
buildings that are more than twenty years old.

Breathing in or swallowing airborne dust and dirt that have lead in them is
another way you can be exposed. Skin contact with dust and dirt containing
lead occurs every day. Some cosmetics and hair dyes contain lead compounds.
However, not much lead can get into your body through your skin.

2.3.9 Mercury

Introduction

Mercury is a chemical (element) that occurs naturally in the environment in
several forms. In the metallic or elemental form, mercury is a shiny, silver-
white, odorless liquid with a metallic taste. Mercury can also combine with
other elements, such as chlorine, carbon, or oxygen, to form mercury
compounds. These compounds are called "organic mercury™ if they contain
carbon, and "inorganic mercury" if they do not. In pure form, these mercury
compounds are usually white powders or crystals. All forms of mercury are
considered poisonous.

There are many different uses for and sources of mercury. Metallic mercury is
mined and is also a waste product of gold mining. Chemical factories that
make chlorine use mercury and may release metallic mercury into the air.
Thermometers, barometers, batteries, and tooth fillings all contain metallic
mercury. Inorganic mercury compounds are commonly used in electrical
equipment (for example, batteries, lamps) and skin care and medicinal
products. Some inorganic mercury compounds are used in fungicides.
Methylmercury is generally produced in the environment, rather than made by
human activity. Fungicides and paints may contain other organic mercury
compounds. Mercury compounds may be found in the air, soil, and water near
hazardous waste sites.
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Fate & Transport

Mercury is a naturally occurring metal found throughout the environment as a
result of normal breakdown of the earth's crust by wind and water. The total
amount of mercury in the environment caused by natural processes throughout
the world is far greater than the total amount caused by human activities.
However, the amount of mercury that exists in any one place through natural
processes is usually very low. In contrast, the amount of mercury that may be
at a particular waste site because of human activity can be very high. Air,
water, and soil can contain mercury from both natural sources and human
activity.

Metallic mercury is a liquid at room temperature. It can evaporate easily into
the air and be carried a long distance before returning to water or soil in rain
or snow. As mentioned before, some microorganisms in the water or soil can
change inorganic forms of mercury to organic forms. Organic forms of
mercury can enter the water and remain there for a long time, particularly if
there are particles in the water to which they can attach. If mercury enters the
water in any form, it is likely to settle to the bottom where it can remain a long
time. Mercury also remains in soil for a long time. Mercury usually stays on
the surface of the sediments or soil and does not move through the soil to
underground water.

Small fish and other organisms living in the water can take up the organic
forms of mercury. When larger fish eat these small fish or other organisms
that contain organic mercury, their bodies will store most of it. In this way,
large fish living in contaminated waters can collect a relatively large amount
of organic mercury. Plants may also have a greater concentration of mercury
in them if they are grown in soil that contains higher than normal amounts of
mercury.

Exposure Pathways

Because mercury occurs naturally in the environment, everyone is exposed to
very low levels of mercury in air, water, and food. Sources of higher exposure
to metallic mercury include breathing air containing mercury in the workplace
or any place where mercury might have been spilled. Also, since amalgam
dental fillings are about half metallic mercury, if you them you can be
exposed to mercury levels that are higher than the levels normally found in the
environment. People with dental fillings containing mercury generally have
more mercury in their breath than those who do not have these fillings.
However, there is not enough evidence to prove that the mercury in amalgam
fillings is causing health effects in humans.

Sources of exposure to inorganic mercury include swallowing or inhaling dust
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that contains mercury particles in the workplace and using skin care and
medicinal products with small amounts of mercury in them. You can also be
exposed to inorganic mercury by drinking water that is contaminated with
mercury. For most people, eating contaminated fish is the major source of
organic mercury exposure. Some fish contain such high levels of mercury that
eating them has been prohibited. Other foods typically contain very little
mercury. A greater risk of mercury exposure may occur in fetuses exposed to
mercury in their mother's blood and in nursing children who may be exposed
to mercury in their mother's milk. Exposure near hazardous waste sites is
likely to occur by breathing contaminated air, having contact with
contaminated soil, or drinking contaminated water.

2.4 Aquifer Use

In North Carolina, the “beneficial” or end use of the ground water is a source of drinking
water according to the regulations under 15A NCAC Subchapter 2L, Section .0103. The
ground water on-site is not currently used as a source of drinking water.

There are no public water supply wells within the two mile perimeter of the landfill. All
public water is supplied by a county wide water system maintained by Harnett County. The
main water line originates in the Town of Lillington, NC. There are no surface water intakes
within a two mile perimeter of the landfill.

According to the Harnett County Health Department, there may be individual water wells
within a two mile radius but if present, these wells were installed prior to well permits being
required and therefore the locations of such wells are unknown.

Monitoring well data and observed base flow conditions suggest that Stewart Creek to the
south and an un-named tributary of Stewart Creek to the west are groundwater discharge
zones. The aquifer is not used for drinking or recreational purposes between the waste
boundary and the discharge zones. Harnett County controls the property between the waste
boundary and the downgradient discharge zones.

No ground water withdrawal is occurring or will be allowed to occur within the vicinity of
the dissolved contaminant plume, which still resides within the facility boundary. This area
is unlikely to be developed in any way in the foreseeable future.

The future plan for the area downgradient of the contaminant plume is a new C&D disposal
site.

Corrective Action Plan
{Kﬁyﬂ)ﬂ, Sr, PE, Inc. Dunn Erwin Landfill Facility- Permit No. 43-02
Civil & Environmental Engineering REVISEd OCtObeI’ 2009

CTC PN:3002B Page 19 of 46



2.5 Risk Assessment

After reviewing the exposure pathways of the contaminants of concern, the risk to human
receptors appears to be low. The low rate of transport and migration of impacted ground
water does not pose an immediate threat of migration outside the facility boundaries. All
known water consumption near the Site is from a municipal (treated) water supply.

The main pathways for human contact with the contaminants of concern are inhalation and
dermal contact. The facility employees and/or visitors (truck drivers and County residents)
do not come into contact with the impacted ground water at the facility. Human contact by
means of inhalation or skin contact is a cause of concern for personnel sampling ground
water at the site. However, all sampling personnel are trained in procedures and the use of
personal protective equipment to avoid contact with any potentially impacted water. The
potential for inhalation or dermal contact during ground water sampling events is considered
to be minimal. Under normal operation conditions at the facility, the possibility of human
contact with ground water is very low.

The potential risk to the environment is to downgradient flora or fauna, and microorganisms
in the impacted aquifer. Flora and fauna on or above the ground surface are at minimal risk,
because there have been no confirmed detections of the contaminants of concern in the
downstream surface water samples. Organisms suspected to be living in the subsurface at the
site are at potential risk. However, soil micro-organisms are known to use the organic acids
and byproducts of the degradation process of the ground water plumes as a food source.
Therefore, the potential risk to the environment from the impacted ground water is
considered to be low.

3.0 ASSESSMENT OF CORRECTIVE MEASURES (ACM) REVIEW

In our August 2007 Assessment of Corrective Measures Report (ACM) CTC documented
corrective measures technologies that appeared relevant as potential corrective measures.
Those measures were identified and subjected to preliminary screening for feasibility. Those
corrective measures technologies, which obviously were not appropriate for this application
(such as excavation and disposal, incineration, etc.) were not considered relevant, and
therefore, were not subject to preliminary screening.

The purpose of the report was to identify technologies or combination of technologies that
would be realistic, potential remedies for contaminant release at the DELF facility. Selection
of realistic remedies is driven by site conditions and characteristics of the COCs reported at
the facility. Based on the findings presented in the 2003 Assessment of Groundwater
Contamination Plume and the subsequent semi-annual monitoring results of the contaminant
release at the landfill consist primarily of VOCs. In addition, data presented in the April
2009 Statistical Analyses/Evaluation indicated that within the contaminant plume, multiple
contaminants have been frequently detected at concentrations that consistently have exceeded
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NCGS standards and are considered statistically significant. These COCs were found in a
dissolved phase, within the upper most aquifer underlying the facility, and are limited in
distribution to within the facility boundary.

4.0 REMEDIAL APPROACH (HISTORY OF THE REMEDIAL APPROACH)

The selection of a potentially successful remedy was based on the geologic and
hydrogeologic conditions of the uppermost aquifer at the facility, and the potential risks
associated with the contaminant plume. Additionally, the type and size of the source (one
that can be removed versus one that cannot be removed) and the urgency of the remedial
effort, or aggressiveness, are considered when selecting a remedy. The need for an
aggressive or non-aggressive remedy is usually controlled by the risk(s) associated with the
release (i.e., a high risk may dictate an aggressive remedy while a low risk may dictate a less
aggressive, more cost effective remedy). Additionally, the use of more than one remedy may
be required to meet regulatory standards.

Due to the above considerations, as well as the remedy selection criteria set forth in Rule
.1636(b), the remedy implementation criteria presented in Rule .1637(d), and the public
comment session held March 31, 2008, Phytoremediation was chosen by Harnett County as
an effective and cost efficient technology for the corrective action.

After a November 26, 2008 meeting with the Solid Waste Section, it was determined that a
second remedial method would be required to be installed within the 250-foot compliance
boundary of the limits of waste. Within this area, Enhanced In-situ Bioremediation (EB)
is proposed. A letter from Harnett County Manager Scott Sauer, dated February 12, 2009, is
attached indicating the addition of enhanced in-situ bioremediation to the selected CAP
technologies (Refer to Appendix A).

On February 16, 2009, Harnett County submitted a revised Corrective Action Plan to the
SWS that included both EB and Phytoremediation as remedial technologies to address the
contaminant plume. In late May 2009, the SWS contacted the County to review this revised
CAP. On June 3, 2009, the SWS and C. T. Clayton, Sr., PE, Inc. (Consultant to Harnett
County) met at the SWS Central Office to review and discuss comments concerning the
revised CAP.

Based on the June 3™ review meeting and subsequent review letter (dated June 11, 2009),
CTC began implementation of a pilot study of the EB process. Soil and water samples were
taken in July 2009 for pH and oil retention testing. In addition, “bio-trap” samplers (Process
by Microbial Insight, Inc.) were installed in wells within the contaminant plume to determine
if the required microbial growth can occur for adequate bioremediation of the contaminant
plume. Results from this testing was received from the laboratory on September 22, 20009.

The pH testing of the groundwater was observed to be between 4.55 and 4.91. According to
the Microbial Insights, Inc. report, the pH for optimal growth of Dehalococcoides
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thenogenes strain 195, the only known bacterium capable of complete reductive
dechlorination of PCE to ethane, is between 6.8 and 7.5. This was verified when the
Dehalococcoides spp. biomass results came in extremely low. Therefore it was determined
that the EB technology would not be a successful remedial technology at the DELF site. (A
copy of the letter dated October 1, 2009 and the Microbial Insights, Inc. results are attached
in Appendix D.)

Based on the Microbial Insights, Inc. results, Groundwater Extraction (GE) and offsite
treatment was chosen to replace the previously selected EB as the remedial method to be
implored within the 250-foot compliance boundary of the limits of waste.

Over the previous year, the County has been actively conducting inspections to identify
leachate “pop-outs” on the side of the active C&D/closed MSW cell. During these
inspections several “pop-outs” have been identified and properly repaired by redirecting the
leachate back within the disposed waste. However, one such location has been so
problematic, that futher action was required. Thus, the County has installed a leachate
collection trench, sump, and temporary hauling station to haul the leachate from the facility
to the County owned Waste Water Treatment facilty. This activity was documented to the
SWS in a letter and plan dated, July 16, 2009.

Based on the leachate “pop-out” issue at this location and another location that has had
multiple “pop-outs” in the recent past, the County has chosen to include a Leachate
Management System (LM) as an additional selected remedial method to be incorporated in
the CAP.

4.1  Existing Controls

Before proceeding with the chosen technology it is important to acknowledge the following
protective measures which are already in place at the facility:

e Institutional controls are in place that restricts access to the facility and to the
contaminated ground water. Site access is controlled by fencing, restricted traffic
lanes, and on-site personnel to monitor and direct traffic during daytime operations
and locked security gates after hours. All ground water monitoring wells have
padlocked steel protective outer casings at the surface.

e County ownership of property downgradient to contaminant plume.

e A final cap covering the disposal area of the closed MSW cell that meets the
closure/post closure requirements set forth in Rule .1627.

e Mechanical gas extraction system including flare station with ongoing gas quality
monitoring program.
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e Semi-annual ground water and surface water quality monitoring that meets the
requirements set forth in Rule .1633 and Rule .1634.

4.2 Leachate Management

Leachate Management (LM) is proposed in the CAP design for use in managing the leachate
within the active C&D/closed MSW cell and to prevent further realease of contaminantes
from this landfill cell.

4.2.1 Leachate Management Overview

The leachate management system proposed will include the construction of a shallow
subsurface trench or drain to facilitate the collection of leachate from within the existing
landfill cell. The leachate will be pumped to an existing gravity sanitary sewer system
owned by Harnett County and transported to the County owned waste water treatment plant
for final treatment.

There are no major remediation related impacts associated with leachate extraction (pump-

and-treat technology), since leachate extraction results in the physical removal of a possible
contamination source. Minor impacts would include the generation of contaminated purge

water during sampling events and spill containment at the transport/pumping facility which
can be controlled easily enough with portable containment kits.

4.2.2 Leachate Management Evaluation

Rule .1636(b) states that potentially effective remedies for the ground water contamination at
the Dunn-Erwin MSWLF shall:

e Be protective to human health and the environment.
Extraction or Pump-and-Treat is a proven natural technology which is
protective to human and environmental health. (Refer to articles referenced in
Section 9.0)

e Attain the approved ground water protection standards.

Leachate extraction and management has the potential to assist in attaining the
approved NCGS standards

e Control the source(s) of release so as to eliminate, to the maximum extent practicable,
further releases of Appendix Il constituents into the environment.

The source of the contaminant plume is more than likely leachate that has
escaped the existing Active C&D/Closed MSW landfill cell. The proposed
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leachate management and extraction system will not only provide a means to
control but possibly eliminate further release of contamination

e Comply with standards for management of wastes as specified in Rule .1637(d).
Leachate extraction complies with the standards of Rule .1637(d).
Under Rule .1636(c) the selected corrective measures must be evaluated by the following:

e The long and short-term effectiveness and protectiveness of the remedy, along with
the degree of certainty that the remedy will prove successful;
and
e The effectiveness of the potential remedy in controlling the source to reduce further
releases.

By immediately removing a potential source of the contamination, this
technology should have both a short term effect as well as a long term effect on
the contaminant plume. The proposed leachate management and extraction
system will not only provide a means to control but possibly eliminate further
release of contamination.

e The ease or difficulty of implementing the potential remedy.

The proposed LM system is fairly easily implemented with the use of a
temporary hauler to transport the leachate from the facility to the waste water
treatment facility (already occurring since July 2009). The long term plan is to
install a permanent pumping system to transport the leachate and the
contaminanted groundwater (see section 4.2 and 5.0) to the treatment facility.
This permanent system will be more difficult to implement.

e Practicable capability of the owner or operator, including a consideration of the
technical and economic capability.

The County owns and operates the multiple comparible sanitary sewer lift
stations. The County already has trained technicians capable of operating and
maintaining the proposed type of pump system necessary for the leachate
extraction.

e The degree to which community concerns are addressed by the potential remedy.

There were no public comments during the required Public Meeting held on
March 31, 2008.  (Minutes of meeting attached in Appendix F)
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4.3 Phytoremediation (Downgradient Plume Treatment)

Phytoremediation is proposed in the CAP design for use in treating the area of the existing
contaminant plume downgradient of the 250 foot compliance buffer not currently covered in
mature growth trees nor the paved area around the waste transfer station. The existing
forested area of the plume to the west will not be disturbed. It is anticipated that the existing
forest and downgradient wetlands will naturally treat that portion of the plume.

4.3.1 Phytoremediation Overview

Phytoremediation is the use of certain plants to clean up soil, sediment, and water
contaminated with metals and/or organic contaminants such as crude oil, solvents, and
polyaromatic hydrocarbons (PAHS). It is a name for the expansion of an old process that
occurs naturally in ecosystems as both inorganic and organic constituents cycle through
plants. Plant physiology, agronomy, microbiology, hydrogeology, and engineering are
combined to select the proper plant conditions for a specific site. Phytoremediation is an
aesthetically pleasing mechanism that can reduce remedial costs, restore habitat, and clean up
contamination in place rather than entombing it in place or transporting the problem to
another site.

Phytoremediation can be used to clean up contamination in several ways:
% Phytovolatiliaztion: Plants take up water and organic contaminants through the

roots, transport them to the leaves, and release the contaminants as a reduced of
detoxified vapor into the atmosphere.

%

% Micro-organism stimulation: Plants excrete and provide enzymes and organic
substances from their roots that stimulate growth of microorganisms such as fungi
and bacteria. The micro-organisms in the root zone then metabolize the organic
contaminants.

+ Phytostabilization: Plants prevent contaminants from migrating by reducing runoff,
surface erosion, and ground-water flow rates. “Hydraulic pumping” can occur when
tree roots reach ground water, take up large amounts of water, control the hydraulic
gradient, and prevent lateral migration of contaminants within a ground water zone.

% Phytoaccumulation/extraction: Plant roots can remove metals from contaminated
sites and transport them to leaves and stems for harvesting and disposal.

+ Phytodegradation by plants: Organic contaminants are absorbed inside the plant

and metabolized to non-toxic molecules by natural chemical processes within the
plant.

There are several advantages and disadvantages with this technology which are listed below:
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Advantages

Disadvantages

Works on a variety of organic and inorganic
compounds

May take several years to remediate

Can be either In Situ/ Ex Situ

May depend on climatic conditions

Easy to implement and maintain

Restricted to sites with shallow
contamination within rooting zone

Low-cost compared to other treatment
methods

Harvested biomass from phytoextraction may
be classified as a RCRA hazardous waste

Environmentally Friendly and aesthetically
pleasing to the public

Consumption of contaminated plant tissue is
also a concern

Reduces the amount of wastes to be
landfilled

Possible effect on the food chain

Concerning the disadvantages:

e There are no groundwater users within several miles downgradient of this site. If the
phytoremediation takes several years to have a positive effect, in conjunction with the
planned Groundwater Extraction system, this should not cause any additional

exposure to humans.

e The trees will be selectively sampled per the monitoring plan (Section 6 below) to
ascertain the plant tissue is contaminated and the eventually harvested material will

be properly disposed of.

e The selected plant media, poplar trees, are not a favored food for the local wildlife
population. Other species of trees, such as oaks, are in great abundance and mature
enough to provide an ample alternative and more appeasing food alternative (acorns)
to the most prevalent herbaceous wildlife. As described in the item above, any trees
identified to contain harmfull amounts of contaminated plant tissue will be removed
upon discovery and properly disposed of.

e Although this site does not necessarily have a shallow contamination, it is proposed
that the uncontaminated overburden soils be removed above the contaminated ground
water to a depth which would allow the selected plants to root within the aquifer.

The proposed grading will excavate approximately 125,000 cubic yards of
overburden soil prior to planting of the Phytoremediation plants. The excavated soils
will be transported to the onsite borrow area for storage and future use as landfill
cover, liner, and/or final cap/cover soils. (See the attached Drawing Sheets 5.1, 5.2,

&5.3)

e The SWS has expressed concern over the plan to not include other technologies
downgradient of the planned phytoremediation area (Drawing Sheet 5.1). The current
edge of the plume is approximately 690 feet at the closest location to the facility
boundary. In the direction of travel of the plume toward that closest boundary line,
the plume has moved a maximum of 69 feet from 2003 to 2008 (~14 ft/year). At that
rate, the plume will take 49 years to cross the facility boundary. By that time, with
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the removal and control of the contaminant source and decrease in groundwater
gradient by the three proposed technologies, this remaining portion of contaminant
plume should naturally attenuate and/or be treated by the naturally occurring plant
and wetland growth.

4.3.2 Phytoremediation Evaluation

Rule .1636(b) states that potentially effective remedies for the ground water contamination at
the Dunn-Erwin MSWLF shall:

e Be protective to human health and the environment.

Phytoremediation is a proven natural technology which is protective to human
and environmental health. (Refer to articles referenced in Section 9.0)

e Attain the approved ground water protection standards.
Phytoremediation has the potential to attain the approved NCGS standards

e Control the source(s) of release so as to eliminate, to the maximum extent practicable,
further releases of Appendix Il constituents into the environment.

Two other Pump-and-Treat technologies (Leachate Management:Section 4.1
above and Groundwater Extraction: Section 4.3 below) are included in this plan
to control the source of the contamination. Phytoremediation will be used to
attempt to remediate what is already present, deter further downgradient
transport of the contaminant plume, and the trees will remain onsite to help with
any potential future releases.

e Comply with standards for management of wastes as specified in Rule .1637(d).

Phytoremediation complies with the standards of Rule .1637(d).

Under Rule .1636(c) the selected corrective measures must be evaluated by the following:
e The long and short-term effectiveness and protectiveness of the remedy, along with
the degree of certainty that the remedy will prove successful;
and
e The effectiveness of the potential remedy in controlling the source to reduce further
releases.

Two other Pump-and-Treat technologies (Leachate Management:Section 4.1
above and Groundwater Extraction: Section 4.3 below) are included in this plan
to control the source of the contamination. Phytoremediation will be used to
attempt to remediate what is already present, deter further downgradient
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transport of the contaminant plume, and the trees will remain onsite to help with
any potential future releases.

e The ease or difficulty of implementing the potential remedy.

The Dunn-Erwin landfill has a slightly deeper contaminated aquifer than would
typically not be acceptable for this remedial technology. Thus the CAP includes
a Grading Plan to excavate and remove approximately 125,000 cu yds of
overburden soils to allow planting in the appropriate zone for root contact with
the aquifer. (Refer to Drawing Sheets 5.1 and 5.2)

The SWS has indicated concern over if the excavation will be approved by
NCDENR-Land Quality Section (LQS). Based on our extensive experience with
the LQS review and approval process, we do not foresee any possible reason why
this proposed grading plan will not be approved by LQS. Thus, an alternative
plan to the grading depicted on the drawings is not being considered at this time.

e Practicable capability of the owner or operator, including a consideration of the
technical and economic capability.

The County owns and operates the heavy equipment necessary to implement the
Phytoremediation portion of the CAP. The County plans to utilize their own
equipment and operators to minimize costs of construction. The Engineer, CTC,
will be on-site to guide the County on proper preparation and planting of the
trees. The trees will require minimal operations and maintenance costs. Most of
the costs required to operate the system will be in the form of sampling.

e The degree to which community concerns are addressed by the potential remedy.

There were no public comments during the required Public Meeting held on
March 31, 2008. (Minutes of meeting attached in Appendix F)

4.4  Groundwater Extraction — Pump-and-Treat (Source Release Area Treatment)

A Groundwater Extraction System (GE) is proposed in the CAP design for use in treating the
source release area and is to be installed within the 250 foot compliance buffer. The GE
system should act as a treatment/barrier wall for any future releases if they occur.

4.4.1 GE Overview

Groundwater Extraction is a general term used to describe the removal of contaminated
groundwater for treatment. Groundwater Extraction is also known as a Pump-and-Treat
technology due to the fact the groundwater is first pumped out and then treated. This method
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can be accomplished through various methods such as vertical extraction wells, horizontal
extraction wells, and interceptor trenches. Due to the low permeability and low conductivity
of the upper aquifer at the DELF site where the contamination is present, the County has
chosen to utilize an interceptor trench design to remove the contaminated groundwater and
then pump the groundwater to the County owned sanitary sewer system for treatment at the
County Waste Water Treatment facility.

4.4.2 GE Evaluation

Rule .1636(b) states that potentially effective remedies for the ground water contamination at
the Dunn-Erwin MSWLF shall:

Be protective to human health and the environment.

GE is a proven natural technology which is protective to human and
environmental health. (Refer to articles referenced in Section 9.0)

Attain the approved ground water protection standards.
GE has the potential to attain the approved NCGS standards

Control the source(s) of release so as to eliminate, to the maximum extent practicable,
further releases of Appendix Il constituents into the environment.

The source of the contaminant plume is more than likely leachate that has
escaped the existing Active C&D/Closed MSW landfill cell. GE will effectively
control source contamination in conjunction with the Leachate Management
System (Section 4.2) by acting as a treatment/barrier wall installed
perpendicular to the movement of the plume source while the phytoremediation
provided by the use of trees will be used to attempt to remediate what is already
present.

Comply with standards for management of wastes as specified in Rule .1637(d).

GE complies with the standards of Rule .1637(d).

Under Rule .1636(c) the selected corrective measures must be evaluated by the following:

The long and short-term effectiveness and protectiveness of the remedy, along with
the degree of certainty that the remedy will prove successful;

and
The effectiveness of the potential remedy in controlling the source to reduce further
releases.
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The source of the contaminant plume is more than likely leachate that has
escaped the existing Active C&D/Closed MSW landfill cell. GE will effectively
control source contamination in conjunction with the Leachate Management
System (Section 4.2) by acting as a treatment/barrier wall installed
perpendicular to the movement of the plume source while the phytoremediation
provided by the use of trees will be used to attempt to remediate what is already
present.

The ease or difficulty of implementing the potential remedy.

GE will be reasonably implemented on this site. The depth of the groundwater
and confining unit may require the need of specialized excavation equipment
and hydraulic stabilization of the excavation during the extraction trench
installation.

Practicable capability of the owner or operator, including a consideration of the
technical and economic capability.

The installation of the groundwater extraction trench may require the rental of
specialized equipment. However, the County Solid Waste Department currently
have multiple experience heavy equipment operators on staff that are capable of
completing the excavation and installation activities of the system. On the other
hand, the County may choose to bid the installation to a licensed general
contractor so that the staff is not taxed with normal operational duties and
construction at the same time.

Concerning operations: The County owns and operates multiple comparable
sanitary sewer lift stations. The County already has trained technicians capable
of operating and maintaining the proposed type of pump system necessary for
the groundwater extraction.

The degree to which community concerns are addressed by the potential remedy.

There were no public comments during the required Public Meeting held on
March 31, 2008. (Minutes of meeting attached in Appendix F)
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5.0 CORRECTIVE ACTION PLAN IMPLEMENTATION

5.1 Pre-Implementation Activities™

*This Section has been deleted due to the completion of pre-implementation activities
in July to September 2009 which led to the_removal of EB as a potentially viable
remedial technology for this site (see February 2009 version of CAP for detailed
description and the attached letter in Appendix E).

5.2  CAP- The Three-Fold Approach

As indicated briefly above, the Dunn-Erwin Landfill CAP will have a three-fold approach:

1. A Leachate Management system has already been implemented with temporary
facilities and plans for permanent facilities to treat the source area of the
contamination within existing Active C&D/Closed MSW landfill cell.

2. GE will be utilized as a treatment/extraction/barrier wall to the source area of the
contamination within the 250-foot compliance buffer to the existing Active C&D
/Closed MSW landfill.

3. Inaddition, a two-stage Phytoremediation plan will be implemented to treat the
existing contaminant plume downgradient of the 250 foot compliance buffer.
Below is a detailed description of three CAP technologies and design.

The diagram shown on the following page details the schedule and tasks to be completed
during the Dunn-Erwin Landfill CAP.
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FIGURE 1 - CAP SCHEDULE AND TASKS

DELF CORRECTIVE ACTION PLAN

CONTAMINANT SOURCE CONTAMINANT SOURCE
CONTROL/REMOVAL: RELEASE AREA CONTROL: DOWNGRADIENT PLUME
Leachate Management Groundwater Extraction TREATMENT:

System Phytoremediation

Tentative

Schedule System

Years 10 to 15+

NOTES: 1. The schedule above is assumed to begin after the CAP depicted in this document is
approved in full by the NCDENR-SWS.
2. The schedule shown above for Phytoremediation is subject to be shifted so that planting of
trees occurs during the period of the year that best facilitates survival of the trees.
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5.3 Leachate Management — Source Control

As previously indicated in Section 4 above, the County has already implemented a Leachate
Mangement Plan to control the potential source of the contamination in an attempt to correct
a re-occuring leachate “pop-out” and direct discharge of leachate from the active
C&D/closed MSW landfill cell. The collection portion of the LM system consists of a gravel
filled sump area, a deeper gravel collection trench, and a longer shallow gravel filled
interceptor trench. The leachate is currently being pumped and hauled from the facility by a
permitted septic hauler and disposed of at the County owned waste water treatment facility.

Future plans include the installation of a smaller groundwater extraction and leachate
removal suction pump station and a centralized leachate lift station. The smaller pump
station will be part of the Groundwater Extraction System (described below) and will take the
place of the temporary pump and haul contractor described above. This smaller pump station
will discharge into a larger, centralized pump station. This larger lift station will also collect
the leachate generated from the onsite MSW transfer station. The centralized lift station will
discharge the collected leachate and contaminated groundwater to a County owned gravity
sanitary sewer line located on Highway 55. This gravity sewer will transport the
leachate/contaminated groundwater to the County owned waste water treatment facility.

Details of this system can be found on included Drawing Sheets 3.1 through 3.4.

5.4 GE - Source Release Area Treatment and Barrier

After completing the EB pilot study sampling (Appendix D), the County chose GE as the
replacement technology to treat and control the contaminant plume at the source location
within the 250-ft compliance buffer. The GE system will be installed as a linear interceptor
trench along the entire width of the plume in order to intercept and create a barrier to further
contaminant transport downgradient. The interceptor trench will be excavated approximately
2 feet into the confining unit below the upper aquifer. The 2 foot wide trench will be
backfilled with a drainage aggregate (NCDOT #57 Stone) to a depth of 2 feet above the
average groundwater elevation. At intervals of approximately 100 feet, groundwater
extraction wells will be imbedded in the drainage aggregate. These wells will be pumped by
the smaller pump station described above in Section 5.3 to remove the contaminated
groundwater and create a linear depression in the groundwater table. This created depression
should effectively reverse the naturally occurring groundwater gradient, thus effectively
creating a barrier to further contaminant transport away from the source area.

5.5  Phytoremediation — Downgradient Plume Treatment

Harnett County selected Phytoremediation in November 2008 as the technology to
implement in a corrective action plan at the Dunn-Erwin Landfill Facility due to several
reasons:

Corrective Action Plan
{Kﬁyﬂ)ﬂ, Sr, PE, Inc. Dunn Erwin Landfill Facility- Permit No. 43-02
Civil & Environmental Engineering REVISEd OCtObeI’ 2009

CTC PN:3002B Page 33 of 46



e Existing contaminant plume is wide spread with inconsistent concentrations.
Phytoremediation offers a method of treatment that does not demand continued
mechanical adjustments and monitoring.

e Phytoremediation presents a bioremediation treatment that has a life span of 20+
years with little maintenance costs or efforts as compared to other technologies.

e Phytoremediation provides an aesthetically pleasing landscaping in comparison to
other mechanical type remediation systems.

Several tasks were completed in the design of the phytoremediation system. Each are
described below. In addition, this section also describes the implementation, both Stage 1
and Stage 2, of the phytoremediation system.

5.5.1 Plant Selection

Important considerations in selecting a plant species for phytoremediation at a site include
the following plant characteristics:

Climatological requirements

Uptake capabilities

Tolerance levels to the chemicals found on-site
Tolerance to pH and salinity of the groundwater and soils on-site
Depth of the root zone

Growth rate

Transpiration rate

Whether deciduous or evergreen

Maintenance requirements

Native vs. Non-native species

Availability

Many tree suppliers were researched and the County has chosen to purchase 7-9” hybrid
poplar poles (“Imperial Carolina”, DN-34, Populus Deltoides x Nigra) from Hramor Nursery
of Manistee, MI. The poles will be planted almost flush with the ground leaving one bud
above the ground surface. The trees are expected to root the entire depth and also form a
taproot to seek out the groundwater. Therefore, a root system of over a 17’ total depth is
expected. (See detail, Drawing Sheet 5.4)

5.5.2 Planting Techniques

The number of trees to plant depends on the size of the space available and the desired plan
density. Widely spaced planting has the potential benefit of cost savings if the trees are
being installed by augering boreholes, and minimizes or eliminates the cost of thinning.
However, greater plant densities will achieve canopy closure more rapidly; therefore, water
uptake will also reach a maximum rate more quickly. Greater densities are also appropriate
for a tree variety that are more columnar in shape. Very dense plantings should be thinned
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when trees are about 3 years old to improve tree vigor and performance. Row spacing will
be at least 10 feet wide to allow mowing equipment between rows during establishment.
Plantings will be achieved by either the borehole or trenching method with backfill of a
mixture of natural soil and amendments.

An investigation into the depth to average water table was performed. As shown on the
attached Drawing Sheet 5.1, the average water table contours are roughly 12 to 24 feet deep
compared to the existing ground surface for the majority of the CAP phytoremediation
implementation area. Since it is expected that the trees will not be able to root much deeper
than 10 feet below the bottom of the planted 7-9 foot poles (overall root depth from ground
surface will be 17 to 19 feet deep), a grading plan was created to remove the overburden soil
from the CAP implementation area. The area will be excavated so that the maximum depth
to the water table is approximately 9 feet. A series of swales, berms, and sediment traps have
been designed to handle stormwater flow. An E&S Control plan will be submitted under
separate cover to NCDENR-LQS for approval prior to any construction activities (the SWS
will be provided a courtesy copy of this submittal for file). The SWS has indicated concern
over if the excavation will be approved by NCDENR-Land Quality Section (LQS). Based on
our extensive experience with the LQS review and approval process, we do not foresee any
possible reason why this proposed grading plan will not be approved by LQS. Thus, an
alternative plan to the grading depicted on the drawings is not being considered at this time.

The County will also investigate using a Treewell® system or similar design during the
Phytoremediation Stage 2 implementation to force the tree roots to channel downward prior
to spreading outward in order to reach the aquifer on-site if it is deemed necessary by the
results seen from Phytoremediation Stage 1.

5.5.3 Fertilization / Soil Amendments

As part of the tree installation task, soil samples will be sent to a laboratory for agricultural
analysis.

Nitrogen is most likely the limiting nutrient in the soil. Nitrogen application rates for rapidly
growing hybrid poplars may require up to 200 Ib/N/acre/year. Phosphorous and potassium
fertilization is also likely to be required. In, addition, hybrid poplars have been known to
respond well to the addition of zinc.

If low pH is discovered, lime can be used to adjust soil pH, as needed, based on baseline
monitoring data. Aged compost or peat moss can be blended with site soil during planting to
improve soil aeration, soil structure, soil density, and more. A formal amendment plan and
schedule will be formulated from the lab results and implemented with the Phytoremdiation
Stage 1.
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5.5.4 Phytoremediation — Stage 1

The Phytoremediation system will be installed in two stages. Stage 1 will be utilized as a
large scale pilot study and evaluated so that Stage 2 will be more effective in treatment of the
contamination plume.

Stage 1 of the phytoremediation will be implemented by completion of the following
activities:

1. Sampling: A Phytoremediation soil investigation will be conducted to
produce analytical sampling results to determine the need for amendments and
fertilizer rates for the tree planting. Soil samples will be sent to a laboratory
for agricultural analysis to evaluate them for nutrients, grain size, and cation
exchange capacity. Soil samples will be collected from the entire rooting
depth.

2. Grading: The area of the planting will be graded so that the trees can be
planted to treat the contaminated groundwater. A full grading plan is depicted
on Sheets 5.1 and 5.2 of the attached drawings. Initially, only the area
necessary for planting and proper drainage of Stage 1 will be graded and the
appropriate drainage structures installed. Upon indication the
phytoremediation is positively affecting the groundwater and the groundwater
plume, grading will be completed for the entire phytoremediation area.

3. Tree Planting: Trees will be planted on a grid as depicted on Sheets 5.1 and
5.2 of the attached drawings. During the process of installing the trees, the
surrounding soils will be amended as necessary based upon the sampling that
Is to be conducted (See Item 1 above.) Details of the tree planting method(s)
to be used are shown on Sheet 5.3 of the attached drawings.

4. Monitoring Point Installation: Multiple piezometers will be installed to
determine the effect of the trees on the groundwater contours. These new
piezometers are shown on Sheet 2.1 of the attached drawings.

5. Monitoring: These new piezometers and existing piezometers and monitoring
wells will be utilized to evaluate the effect of the Stage 1 plantings. The
monitoring plan is detailed below in Section 6.

5.5.5 Phytoremediation — Stage 2

If after the 3" growing season of the Stage 1 phytoremediation system it is found that Stage 1
has shown positive results for remediating the Dunn-Erwin contaminant plume, Stage 2 will
be implemented within the plume area. The area for Stage 2 is shown on Sheet 5.2 of the
attached drawings. The 5 steps described above will be utilized in this implementation.
Currently, unless the results determine a need for revision, the planting density used for Stage
1 will be utilized for Stage 2 (as shown on Sheet 5.2).
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As necessary for monitoring, new piezometers and monitoring wells will be installed during
the Stage 2 implementation. The proposed locations of these new monitoring points are
shown on Sheet 2.1 of the attached drawings. The Stage 2 monitoring plan is detailed below
in Section 6.

If the Stage 1 does not show promising remediation results after the 3" growing season of
Stage 1, the County will implement other methods or techniques, as approved by the SWS,
that could practicably achieve the compliance requirements as set forth in Rule .1637(b).

6.0 MONITORING AND SAMPLING PLAN (GROUNDWATER &
REMEDIATION SYSTEMS)

During each phase and stage of the CAP, groundwater monitoring will be conducted within
the GE and Phytoremediation system locations. Monitoring wells will be installed where
groundwater sampling will be collected for chemical analysis. Piezometers will be installed
in locations where the only data needed are water level measurements for water table
contouring and aquifer tests for estimating hydraulic conductivity.

Groundwater samples collected from monitoring wells may be analyzed for CVOCs and their
microbial daughter product compounds, nutrients, and field parameters such as temperature,
oxidation-reduction potential, and pH. The following additional monitoring shall be added to
the current semi-annual monitoring being conducted for the Active C&D /Closed MSW cell
at Dunn-Erwin Landfill. Monitoring wells at the facility fall into three sets as follows:

e Set 1 - Wells downgradient to the active C&D /Closed MSW landfill

e Set 2 — Wells associated the older closed portions of the landfill facility across the
creek and south of the active C&D landfill

e Set 3 — Surface water monitoring points along the creek/wetland areas to the south
and west of the active C&D landfill

(Additional information concerning the current groundwater monitoring plan can be

found in the semiannual Statistical Analysis/Evaluation reports for the Dunn-Erwin

Facility on file with NCDENR-SWS.)

Based on these previously defined monitoring sets, the new wells and sampling sets
associated with CAP phase will be defined as follows:

e Set 1-GE: Groundwater Extraction and General Plume monitoring

e Set 1-P1: Phytoremediation Stage 1

e Set 1-P2: Phytoremediation Stage 2
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6.1 Groundwater Extraction Sampling and Monitoring Frequency
(Set 1-GE)

In conjunction with or prior to the installation of the GE system, the associated new
monitoring wells are to be installed and background sampled. Before and after the
installation of the GE System, the following monitoring wells shall be sampled on a
semiannual basis to determine the effectiveness of the GE system on both reduction of the
groundwater gradient and reduction of the contaminant levels downgradient:

Up-gradient wells to the GE System: MW-6C*, MW 7-B, MW-8B*, GP-38W

Down-gradient wells to the GE System or Plume: MW-6B*, MW-7C*, MW-8, MW-
50*, MW-51* MW-52*, MW-56*, MW-57* MW-58*, and MW-59*

* Indicates a monitoring well to be installed prior to the start of the GE system operation.
These monitoring wells are depicted on Sheet 2.1 of the attached drawings.

MW-6B will replace poorly recharging well MW-6. MW-6 will be abandoned.

The specific sampling parameters and frequency can be seen in Table 1 below.

6.2 Phytoremediation Stage 1 and Stage 2 Sampling and Monitoring Frequency
(Set 1-P1 & Set 1-P2)

During the phytoremediation, groundwater sampling will be conducted twice yearly (semi-
annually) for CVOC testing. Groundwater measurements will be taken bi-weekly during the
growing season (April to October) and monthly during the rest of the year. Groundwater
sampling within the test location and in a control area will provide data for rhizosphere
effects and hydraulic control. The data will be used to evaluate whether or not the trees are
creating a depression in the water table. Two or more transects will be utilized to fully
evaluate water levels within the pilot study area and to collect groundwater samples to
evaluate the fate of the COCs.

Plant monitoring will include qualitative monitoring (i.e., plant health observations),
quantitative monitoring (i.e., growth as indicated by leaf area index, girth, and height), and
plant tissue sampling after 6 growing seasons for analysis of the COCs. Randomly selected
trees will be used as bench marks for plant monitoring throughout the duration of the
phytoremediation project. Monthly qualitative monitoring will be performed until the plot is
well established, and tissue sample collection will be performed semi-annually after 6 full
growing seasons.

As shown on Sheet 2.1, of the attached drawings, prior to the planting activities, three (3)
new proposed monitoring wells (MW53 thru MW55), thirteen (13) new proposed
peizometers (P-PZ53 thru P-PZ65) and a new surface water sampling location (SW-4) will
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be installed to supplement the existing monitoring well, piezometer, and geoprobe network
already in use at the site to assure a thorough evaluation of the effects of the trees within the

treatment area.

Those wells associated with Stage 1 (Set 1-P1) will be included as part of the sampling set as
well as (Set 1-P2) for Stage 2 of the phytoremediation.

The specific sampling parameters and frequency can be seen in Table 1 below.
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TABLE 1 - CAP GROUNDWATER MONITORING PLAN SUMMARY

PARA »

- z | e
> - > 2 2
d Q o =) e o
sampling | & S g 3 ° £ | EPA 82608
Point = iT = 2 8 2 |(Appendix II)
MW-6B m* sa sa sa sa sa sa
MW-6C m* sa sa sa sa sa sa
MW-7B m* sa sa sa sa sa sa
MW-7C m* sa sa sa sa sa sa
MW-8 m* sa sa sa sa sa sa
|(JDJ MW-8B m* sa sa sa sa sa sa
L GP-38W m* sa sa sa sa sa sa
o MW-50 m* sa sa sa sa sa sa
(7)) MW-51 m* sa sa sa sa sa sa
MW-52 m* sa sa sa sa sa sa
MW-56 m* sa sa sa sa sa sa
MW-57 m* sa sa sa sa sa sa
MW-58 m* sa sa sa sa sa sa
MW-59 m* sa sa sa sa sa sa
Pz-41S bw sa sa sa sa sa -
PZz-53 bw sa sa sa sa sa -
Pz-54 bw sa sa sa sa sa -
PZz-55 bw sa sa sa sa sa -
PZ-56 bw sa sa sa sa sa -
E Pz-57 bw sa sa sa sa sa -
R PZz-58 bw sa sa sa sa sa -
o PZz-59 bw sa sa sa sa sa -
wn MW-9 bw sa sa sa sa sa sa
MW-10 bw sa sa sa sa sa sa
MW-15 bw sa sa sa sa sa sa
MW-53 bw sa sa sa sa sa sa
GP-34W bw sa sa sa sa sa sa
__ SW-4 bw sa sa sa sa sa sa
PZz-47S bw sa sa sa sa sa sa
Pz-48S bw sa sa sa sa sa sa
PZz-50 bw sa sa sa sa sa --
PZ-60 bw sa sa sa sa sa --
PZ-61 bw sa sa sa sa sa -
PZ-62 bw sa sa sa sa sa -
PZ-63 bw sa sa sa sa sa -
PZ-64 bw sa sa sa sa sa -
PZz-65 bw sa sa sa sa sa -
GP-25W bw sa sa sa sa sa sa
o~ GP-27W bw sa sa sa sa sa sa
Dr GP-28W bw sa sa sa sa sa sa
-~ GP-30W bw sa sa sa sa sa sa
3] GP-31W bw sa sa sa sa sa sa
2 GP-33W bw sa sa sa sa sa sa
GP-34W bw sa sa sa sa sa sa
GP-35W bw sa sa sa sa sa sa
GP-36W bw sa sa sa sa sa sa
GP-37W bw sa sa sa sa sa sa
MW-11 bw sa sa sa sa sa sa
MW-12 bw sa sa sa sa sa sa
MW-13 bw sa sa sa sa sa sa
MW-14 bw sa sa sa sa sa sa
MW-55 bw sa sa sa sa sa sa
MW-54 bw sa sa sa sa sa sa

bw = biweekly (monthly during November to March)

m = monthly

m* = biweekly during first 6-months, then monthly
SW-4 is a surface water sampling location

sa = seimiannually
a = annually
-- = no reading/sampling
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6.3 Annual Reporting Requirements

It is intended for the new sampling events to correspond to the already existing sampling
semi-annual sampling schedule of April and October each year. After the completion of the
October sampling event a report will be generated to include the results of the Groundwater
and Tree Monitoring program. These reports will also include the following:

e Quantitative analysis of the groundwater sampling results
e General conclusion of the health of the Tree grove
e Groundwater contour map of the GE and Phytoremediation areas showing:
o April, July, & October contours
e Colored isoconcentration maps of the contaminant plume area for the indicator
contaminants and their remediated components as the remediation proceeds (these
will be similar to those included in the 2003 report)
e The following tables:
o Historical groundwater level readings for each sampling point including Max,
Mean, and Min values
o Historical analytical results of the sampling events
e Conclusions drawn from the analysis of the results and sampling
e Appendices containing actual lab results, field reports, tree monitoring reports, and
facility maps

These reports will be submitted to NCDENR-SWS for review and filing annually after the
October sampling event. A copy of the report will be kept on file at the facility, the Harnett
County General Service Office in Lillington, NC and at the Coats, NC office of C. T.
Clayton, Sr., PE, Inc.

7.0 EVALUATION OF EFFECTIVENESS OF CAP SYSTEMS AND REPORTING
REQUIREMENTS

The Leachate Management and Groundwater Extraction systems will be considered a success
if the source area wells within the 250-ft compliance buffer demonstrate a consistent
decrease in contaminant levels. In addition depression in the groundwater table surrounding
the GE trench will also indicated a successful decrease and control of the groundwater
gradient. Continual groundwater level readings will be analyzed during the initial operation
of the GE system in the wells surrounding the GE trench and in the GE trench itself to
determine the amount of hydraulic control the GE system is exhibiting on the area.
Groundwater samples will be analyzed semi-annually to determine the decrease in the
contaminants of concern.

The phytoremediation system will be considered a success if the trees exhibit hydraulic
control of the test area and uptake the contaminants of concern, thus showing the potential to
reduce chemical concentrations below NCGS levels within the Dunn-Erwin Landfill
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contaminant plume. Continual water level readings will be analyzed during Stage 1 to
determine the amount of hydraulic control the trees have on the test area. Tree corings
and/or leaf tissue analysis may be performed to verify uptake of the contaminants of concern.

Most of the chemicals that are taken-up by the trees are expected to be volatized slowly to
the atmosphere. A portion will be metabolized by the leaves and woody tissue of the trees.

8.0 CAP CONTINGENCY PLAN

In the event the CAP presented above does not appear to be effectively reducing the
groundwater contamination or controlling the horizontal movement of the plume, the
contingency plan will need to be implemented. At this time, the contingency plan will be, in
this order:

1. In the event of the GE system failing to hydraulically control the area, an
additional slurry cutoff wall will be investigated to be installed immediately
downgradient of the GE trench.

2. In the event of a phytoremediation failure, install a pump-and—treat or
groundwater extraction system along the leading edge of the plume to remove
the contaminated groundwater and halt/reduce the downgradient transport of
the plume. Groundwater removed will be either treated onsite and discharged
or transported to the local wastewater treatment facility.

The triggering events to the implementation of the contingency plan will be if each of the
following occurs:

e No statistically significant decrease in the contaminant levels immediately
downgradient of the GE injection “wall” within 18 months of the start of
operations or no significant change in the hydraulic gradient surrounding the
GE system within 12 months of the start of operation. Statistical significant
decrease in contaminant levels can be defined as the results of the first 18
months should indicate via a valid statistical prediction model that the CAP
System will effectively decrease the levels of contaminantion to below North
Carolina groundwater standards within a 10-year operational time.

e Decrease in the contaminant levels within 6 years of the Stage 1
phytoremediation implementation area to below North Carolina groundwater
standards.

Otherwise, the current CAP will be deemed effective and at most, adjustments to the current
plan may be necessary.

9.0 SCHEDULE AND MAINTENANCE

The following schedule for installation and general maintenance requirements will be
adhered to following NCDENR SWS approval.
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9.1 Schedule

The implementation schedule for the CAP depicted herein can be found in Figure 1 above in
Section 5.2. (Please note: the times given are based upon SWS approval.)

9.2 GE and LM Maintenance Plan

Due to the nature of the GE and LM systems being a fairly simple pump system, a routine
mechanical maintenance program will need to be implemented. Pump manufacturer
maintenance plans and schedules shall be followed. At a minimum, the onsite piping
system(s) shall be inspected for the following:

- leaks or cracking (monthly)

-mechanical operation of all valves or pressure gauges (monthly)

-Clogging or sedimentation of extraction well heads (semi-annually)
The sampling and yearly analysis/reporting will meet the maintenance requirements of the
actual GE process and determine if additional maintenance procedures are necessary.

9.3 Phytoremediation Maintenance Plan

Maintenance of the Phytoremediation plot includes routine inspection of groundwater,
meteorological and plant monitoring equipment, and the plants themselves. Maintenance of
plant and cover vegetation will include:

e Mowing ground cover vegetation on a regular basis (if planting density makes
mowing difficult, then mowing may only be completed when herbaceous plant
competition becomes detrimental to the trees)

e Monitor trees quarterly for disease or insects

e Fertilizing the area based on the soil monitoring results

e Irrigation during periods of unseasonal dry weather that causes a significant drop in
groundwater levels (trees are planted at or in the upper aquifer)

e Animal control to keep out deer, voles, beavers, etc; and

e Pruning and replacing trees as necessary to maintain the health of the grove

9.4 Site Security

The area in which the CAP is to be implemented is secured during non-operating hours of the
facility by two (2) locked gates. One is the main entrance gate and the other is the gate
immediately to the south of the existing MSW transfer station as depicted on the attached
drawings. The second gate is kept locked unless facility personnel need to access the area
around the CAP implementation area for maintenance or grounds keeping activities.
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During operating hours facility personnel are present at the scale house, the transfer station
and the active landfill a majority of time.

95 Maintenance Contact

Maintenance of the Phytoremediation plot will be the responsibility of the Owner: Harnett
County. The contact information for the maintenance of the CAP will be:

Harnett County

General Services Office

Attn: Jerry Blanchard, General Services Manager/Solid Waste Director
P. O. Box 940

900 S 9th Street

Lillington, 27546

910-893-7536

jblanchard@harnett.org

The onsite facility contact is:

Randy Smith, Solid Waste Operations Manager
910-897-3222

Annual reporting will be the responsibility of the Engineering and Environmental Consultant:

C. T. Clayton, Sr., PE, Inc.
Attn: C. Tyrus Clayton, Jr., PE
P. 0. Box 578

46 W. Washington St.

Coats, NC 27521
910-897-7070
tyrus@ctclayton.com

10.0 COMPLETION OF CORRECTIVE ACTION

Completion of the Corrective Action Plan will occur when NCGS standards are met in
accordance with 15A NCAC 13 B .1637. It is anticipated to take a minimum of 10 years to
fully complete the CAP at this facility. A better estimate of the timeline to completion will
be generated at the completion of the Stage 1 of the Phytoremediation.

A detailed cost estimate of the Corrective Action Plan implementation costs and Annual
Operation and Maintenance costs are included in Appendix C.
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=@ Harnett

"COUNTY  Office of the Counfy,Manager

www.harnett.org

Scott Saver
County Manager

Wilham A. {Teny} Wilder
Assistant County Manager

February 12, 2009 PO Box 759
’ 102 East Front Street

Lillington, NC 27548

ph: 910-893-75655
fax: 910-814-2662

Mr. Zinith Barbee, Hydrogeologist II

Division of Waste Management — Solid Waste Section
NC Department of Environment and Natural Resources
1646 Mail Service Center ‘

Raleigh, NC 27699-1646

RE:

Selection of Corrective Action Remedy (Rewvision to October 15, 2008 letter)
Dunn-Erwin Landfill Facility

SWS Permit No. 43-02

Harnett County, NC

Dear Mr. Barbee,

This letter is to serve as the official notification of the revision of the selection of a

Corrective Action Remedy and Technology to be utilized for remediation at the Dunn-Erwin
Landfill Facility. ' '

Per the meeting with the SWS on November 26, 2008, the previously selected Corrective

Action Technology of Phytoremediation has been modified to also include Enhanced [n-situ
Bioremediation. The Enhanced In-situ Bioremediation will be utilized by injecting a remedial

substrate within the 250-ft compliance buffer to the existing landfill to treat the contaminant release
that has occurred. The Phytoremediation will be utilized to treat the contaminant groundwater
plume that now exists outside the 250 foot compliance buffer and downgradient of the landfill,
within the facility boundary.

A more detailed explanation of the Corrective Action Plan and the proposed implementation

schedule can be reviewed in the Dunn-Erwin Landfill Corrective Action Plan document being
prepared and submitted by our consultant, C. T. Clayton, Sr., PE, Inc.

strong roots » new growth



Letter to Mr. Zinith Barbee, Hydrogeologist II
Regarding the Dunn-Erwin Landfill Facility, SWS Permit No. 43-02, Hamett County, NC

Page Two
February 12, 2009

Please feel free to contact Tyrus Clayton, PE of CTC directly at 910-897-7070 or
tyrus(@ectclayton.com to discuss this issue further. Also, please copy him on any correspondence
concerning solid waste permitting and compliance matters for Harnett County.

Sincerely,

Scott Sauer, Manager
Hamett County

cc: Jerry Blanchard, General Services Manager, Harnett County
C. Tyrus Clayton, Jr., PE, C. T. Clayton, Sr., PE, Inc.
Geoff Little, NCDENR-DWM-SWS
Mark Poindexter, NCDENR-DWM-SWS

www.harnett.org
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