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EXECUTIVE SUMMARY

Kestrel Horizons, LLC, as Trustee for the Pinewood Site Custodial Trust, awarded to AECOM three site
improvement projects. Volume | of this report presents the findings and recommendations for Project 1:
Detailed Performance Evaluation of Section | Cover System and Project 2: Section | Storm Water
Management Evaluation.

AECOM evaluated the Section | cover system through a series of geophysical, soil gas sampling, test pit
excavation and exploratory drilling tasks. Representative samples of the cover soils, liner clay and
geomembrane were sampled for testing of physical properties. Pore water within the Section | cover was
sampled from shallow cover wells. Leachate generation trends from Section | were compared with
precipitation and the settlement of the cover system was evaluated from existing site data. Storm water
management relating to Section | was evaluated by examining the water quality from the system of
French drains and surface water management swales. The storm water conveyance structures
associated with Section | of the landfill were modeled to determine if they were adequate to drain storm
water runoff away from the landfill cover.

Based on the results of the evaluations, specific recommendations were developed.

The monitoring programs for soil gas, surface water, French drains and cover wells can be optimized to
reduce unnecessary sampling and enhance the understanding of the inter-relationships of these potential
contaminant transport pathways. Enhancing the monitoring of cover settlement plates will help identify
potential differential or excessive settlement problems in the future. Comparing leachate generation data
with water table and potentiometric surface variations over time could shed light on the cause of the
increasing leachate generation rates for the Section | landfill. Improvements to the surface water
drainage system will help move storm water off of and away from the cover, which will lessen the pooling
of water over the landfill cover system.

Implementation of these recommendations will help in the understanding of contaminants in
environmental media and aid in the operation and maintenance of the site to ensure environmental
compliance and protection of the environment.

Overall, the Section | cover system appears to be in relatively good condition. Precipitation and storm
water do not appear to be infiltrating through the cover in a predictable manner. VOC vapors are diffusing
through the cover system and impacting pore water in the cover soils. However, the VOCs do not at the
present time appear to be affecting the surface vegetation or storm water runoff or discharges to the
outfall ponds via the French drains and drainage swales. Additional sampling is recommended to
understand the relationship between pore water within the Section | cover and detections of VOCs in the
nearby French drain.
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1.0 INTRODUCTION

The Pinewood Site Custodial Trust (PSCT) owns the former Safety-Kleen, Inc. hazardous waste storage,
treatment, and landfill facility near Pinewood, South Carolina in Sumter County (Pinewood Site). Kestrel
Horizons, LLC (Kestrel) is Trustee for the PSCT. Kestrel is responsible for overseeing consultants,
contractors, and suppliers who provide services in study, design, construction, remediation, operation,
maintenance, transportation, disposal, and monitoring for the Pinewood Site. The primary mission of the
Trustee for the PSCT is to ensure the responsible use of Trust funds in carrying out the activities required
to complete closure of the site and to care for and monitor the site over the next century, in accordance
with the applicable laws, regulations, permits and agreements.

The Pinewood Site landfill consists of three sections (Section |, Section Il, and Section Ill). The Section |
landfill consists of five disposal cells (Cell 1A through Cell 1E) that occupy between 2.7 and 8 acres each,
for a total of approximately 22 acres. Section |, the oldest landfill section at the Pinewood Landfill, was
constructed and operated between 1978 and 1984, and cells were sequentially closed between 1980 and
1985. The maximum thickness of waste placed in Section | is approximately 45 feet. Wastes that have
been landfilled lie primarily below the rim elevation of the liner system, though some landfill wastes lie
above the liner rim. Hazardous wastes disposed in Section | included liquids, which were later banned
from land disposal by state and federal regulations.

The final cover system installed for Section | consist of the following layers from top to bottom:

e Six-inch thick topsoil layer;
e Two-foot thick (minimum) protective cover soil layer;
e Two-foot thick low permeability clay layer; and

e  20-mil thick polyvinyl chloride (PVC) geomembrane that reportedly was joined with adhesive to
the bottom Hypalon® geomembrane liner (at the anchor trench).

Beneath the cover, a one-foot thick sandy clay layer was placed directly over the waste to establish grade
and protect the geomembrane.

1.1 SCOPE OF WORK

Kestrel identified three site improvement projects to aid in the understanding of the relationships of the
Section | landfill and site infrastructure with the hydrogeology and how best to monitor environmental
media for protection of the environment:

e Project 1: Detailed Performance Evaluation of Section | Cover System

e Project 2: Section | Storm Water Management Evaluation

Vol 1 - Projects 1 and 2_Draft Report - FINAL 1-1 February 2011
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e Project 3 Element 1: Construction of a 3-dimension (3D) visualization of the Hydrogeologic
Conceptual Site Model (CSM), landfill and infrastructure components

e Project 3, Element 2: Review, Enhancement, and Optimization of Environmental Monitoring
Program

Based on the evaluation of the Section | cover, the goals of the PSCT for Project 1 are the following:

e Reduce infiltration of rainfall, cover surface water, cover drainage, and storm water into the
Section | cells, thereby reducing leachate generation, the potential for loss of waste constituents
to French drains, storm water, and surface water discharges, and the potential hydraulic
pressure on the landfill liner system.

o Address the potential effects of vapor transport from wastes to cover soils in the Section | landfill
and isolate affected cover soils from cover surface water, cover drainage, storm water, and
surface water discharges to protect the quality of storm water runoff and groundwater.

¢ Maintain the condition and integrity of the cover system and the seal between the cover and liner
system in Section | for the next century to provide a level of certainty that neither hazardous
waste nor hazardous waste constituents are released to the environment through groundwater,
storm water runoff, surface water discharges, or other means from the cover system or the seam
where the cover system and liner system come together.

The primary objectives of Project 2 are to include the following:

¢ A detailed engineering evaluation of the existing storm water management system for the Section
I landfill to identify improvements to the system to more effectively route rainfall, cover surface
water, cover drainage, and storm water runoff from the cover for Section | into the perimeter
drainage system for management, treatment, if necessary, and discharge to the waters of the
State in accordance with a NPDES Permit.

e Provide recommendations, as needed, to include alternatives to segregate sources of water from
French drains, primary sumps, surface drainage, cover drainage, storm water runoff, and surface
water discharges into one or more new basins or existing basins for treatment (e.g., aeration
basins, first flush basin, Pond A and/or Pond B).

o Evaluate the potential need for treatment of a source of water such as the French drains, primary
sumps, surface drainage, cover drainage, and storm water runoff and the location of such
treatment to meet NPDES Permit requirements.

Project 3 has been subdivided into two elements. Element 1 consists of 3-D visual model of
comprehensive site design features relative to a hydrogeologic conceptual site model. The model will
illustrate interconnected spatial relationships with stratigraphy and groundwater flow. The 3-D
visualization of the site is populated with site-specific details that can be manipulated (e.g., rotated around
an axis, overlying layers removed to reveal underlying features, cut or intersects along cross sectional
lines) as desired to provide insight when evaluating specific spatial orientation or relationship matters.
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This visualization model will serve as a powerful tool for communicating with regulators, members of the
public, and other stakeholders. C Tech Development Corporation’s Environmental Visualization
Software® (EVS) was used to provide a state-of-the-art analysis/visualization of the site data.

Element 2 of Project 3 consists of a critical review of the environmental monitoring program. Element 2
comprises a comprehensive review of the monitoring requirements and the system currently in place for
monitoring media at the site (i.e., groundwater, soil, storm water, air, and leachate). The review includes
the key historical site characterization and environmental monitoring reports to verify that the
environmental monitoring systems are working together to provide an indication if the closed units are
functioning as designed.

An environmental monitoring program must include the evaluation of spatial and temporal data trends of
environmental media and how the data relate so that potential releases are detected at the earliest
possible time. The monitoring program, however, represents a significant portion of the costs to maintain
the site over the post closure care period. Therefore, existing and emerging technologies, monitoring
strategies, and data evaluation techniques need to be continually evaluated and modified to find the best
balance between cost and protection of the environment.

1.2 REPORT ORGANIZATION

This report of the 2010 Pinewood Site Improvement Projects is organized into three volumes, as outlined
below:

o Volume 1 consists of the field investigation, evaluations and recommendations for Projects 1 and
2.

e Volume 2 consists of the Data Management Plan and documentation for the 3D visualization of
the site, electronic deliverables of the 3D model and design elements as shape files that can be
used in an ARC-GIS platform.

e Volume 3 consists of the evaluation of the environmental monitoring systems and
recommendations for improvements and optimization of the monitoring program at the Pinewood
site.
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2.0 PROJECT 1 - DETAILED PERFORMANCE EVALUATION OF SECTION | COVER SYSTEM

2.1 SOIL COVER THICKNESS EVALUATION

Preliminary evaluation of the construction drawings for the Section | final cover system indicated that the
thickness of the cover soils over the clay layer could be variable and thicker in some areas of the cover
relative to others. It was theorized that surface geophysics might be able to differentiate the two soil
types and the relative thickness of the cover soils and clay layer. This information would be useful in the
overall evaluation of the condition of the cover and could reduce the number of invasive test pits or
penetrations of the cover.

2.1.1  Geophysics Field Study

GEL Geophysics performed a 1-day geophysical investigation using ground penetrating radar (GPR) at
selected locations on the Section | cover (Figure 2.1-1). The purpose of the investigation was to
determine the effectiveness of the GPR in detecting shallow subsurface features in the cover material of
the landfill. GPR surveys were conducted at 10 locations near some of the shallow cover wells, test pits
and anchor trench locations so that the geophysical data could be compared with actual measured
thicknesses of the soils as the excavations progressed:

e Cell A: 2 survey areas,

e CellB: 1 survey area,

e Cell C: 2 survey areas,

e Cell D: 2 survey areas, and

e CellE: 3 survey areas.

If meaningful information relating to the soil types and thicknesses could be inferred from the GPR data, a
full survey across the Section | cover might be beneficial in understanding the thickness and placement of
the cover soils over the clay layer. The GPR survey was conducted and evaluated prior to excavation of
the test pits so that AECOM personnel could have an indication of whether the data would be useful in
the interpretation of the subsurface soils.

2.1.2 Results of Field Study

The GPR survey of each area consisted of multiple parallel profiles. The data were processed and
evaluated in the field and later post-processed in the office using Groundvision® software.

The soils were determined to be not conductive for GPR. The maximum effective depth of penetration
ranged from 1 to 2 feet below land surface and only gross differences between the top soil and underlying
cover soils was discernable on the profiles. A letter report was provided by GEL Geophysics (Appendix
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2.1-1). The report includes a description of the GPR methodology, a summary of the field investigation
procedure and GEL'’s interpretation of the data collected during the investigation.

2.1.3 Conclusions

Due to the low soil conductivity to GPR and similarity between the cover soils and clay layer, thicknesses
of the units could not be discerned using geophysical methods. To provide definitive data regarding the
thickness and geotechnical properties of the cover soils and clay layer, sampling by test pits or soil test
borings were required.

22 CLAY LAYER AND PVC GEOMEMBRANE EVALUATION

2.2.1 Test Pits, Anchor Trench Pits and Soil Borings

Test pits were excavated at four locations across the Section | cover and five locations across the anchor
trenches. The locations for the test pits are illustrated on Figure 2.2-1. The test pits were located and
staked by Lindler Surveying prior to mobilizing to the site. The purpose of the four test pits was to
determine the thickness and obtain samples of the top soil, cover soils and clay layer, and to examine
and sample the PVC geomembrane for analysis of physical properties. The locations across the Section
| cover were selected to be close to the previously installed shallow wells where the cover soil is known
not to be excessively thick. The purpose of the five anchor trench test pits was to examine the physical
relationship of the bottom Hypalon® geomembrane liner and PVC cover geomembrane and to determine
if they were bonded and if so, the condition of the bond. A sample of the PVC geomembrane also was
obtained for analysis to determine the physical properties of the membrane at each anchor trench and
test pit location.

2.2.1.1 Test Pit Excavation Procedures

A large tracked excavator was initially used at each test pit to excavate cover soils and partially excavate
the clay layer of the cap. The lower portion of the clay layer was excavated using a small excavator with
a plate welded across the teeth of the bucket. As the excavation progressed, AECOM provided ambient
air quality monitoring using a photo-ionization detector (PID) and tri-gas meter. The soils were
segregated between cover soils and clay layer soils and these were stockpiled on plastic near each
excavation. The depth to each soil horizon was measured and documented. The test pit sides were cut
back to a 1:1 slope and benched, when necessary. When the clay liner soils were encountered, the
surface was scrapped smooth and cleaned off by the operator.

The air quality within the test pits was monitored by AECOM in accordance with the Site-Specific Health
and Safety Plan. Air monitoring was conducted for volatile organic compounds (VOCs), oxygen (02),
lower explosive limit (LEL), carbon monoxide (CO) and hydrogen sulfide (H2S) as the excavations
progressed and while any personnel were in the pits.
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A 30-inch long Shelby tube was used to collect an undisturbed sample of the clay layer for geotechnical
testing. AECOM personnel entered the test pit and set a Shelby tube with its pusher bar on the clay layer
to be sampled. AECOM personnel directed the excavator operator in pushing the Shelby tube into the
soil and then extracting it.

All sampled tubes were sealed with wax at both ends and then capped. The Shelby tubes were labeled
and stored in an area without direct sunlight or excessive heat. The undisturbed samples were shipped
to AECOM’s geotechnical laboratory in Green Bay, Wisconsin for testing. As the soil samples were
extruded from the Shelby tubes, they were photographed. The photographs were reviewed by the Project
1 team in Greenville, South Carolina for a consensus on representative intervals of the clay layer or cover
soils to be tested (Appendix 2.2-1). One test also was conducted on soil below the PVC geomembrane.

After the Shelby tube sample was collected, the test pit excavation continued to the PVC geomembrane.
Caution was taken so that the excavation equipment did not damage the PVC geomembrane. The final
six-inches of excavation were generally performed by hand digging by Leak personnel to avoid damaging
the PVC geomembrane. The test pit was again monitored by AECOM for oxygen and volatile vapors
while any persons were in the test pit. No persons entered a pit until the air quality was deemed safe by
AECOM oversight personnel. Soils were cleaned off the PVC geomembrane using a shovel and paper
towels, as appropriate, by Leak personnel. AECOM personnel then inspected and documented the
exposed liner material and cut a typical 15-in x 15-in piece out of the liner in the interior of the test pit.
The coupon of PVC geomembrane material was rinsed, dried and photographed prior to shipping to
TRI/Environmental Laboratory in Austin, Texas for testing. Photographs of the PVC geomembrane
coupons are presented in Appendix 2.2-1.

The total depth of each excavation from land surface to the PVC geomembrane was measured and
documented. The thicknesses of the varying soil units were also measured and noted and typical bulk
soil samples were collected in bags. Table 2.2-1 provides a summary of the depths and thicknesses of
the soils that comprise the Section | cover system and illustrates the depth intervals sampled.

2.2.1.2 Anchor Trench Test Pit Excavation Procedures

The liner anchor trenches were excavated and examined in five locations, as illustrated on Figure 2.2-1.
In general, excavation procedures followed those outlined in Section 2.2.1.1, above. When the PVC
geomembrane was encountered, the trench was continued laterally until the bottom Hypalon®
geomembrane liner was found. The physical relationship of the bottom geomembrane and cover
geomembrane was examined to determine their physical condition, if they were bonded together, and if
so, the condition of the bond. Air quality monitoring was performed in the excavations and at the bond
between the two geomembranes to determine if volatile organic vapors were emanating from between the
two liners. The anchor trench test pits were also monitored by AECOM for oxygen and VOC vapors while
any persons were in the test pits. No persons entered a test pit until it was deemed safe. Soils were
cleaned off the PVC geomembrane by Leak personnel using a shovel. AECOM personnel then inspected
and documented the exposed geomembrane material and cut a typical 15-in x 15-in piece out of the
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geomembrane in the interior of the test pit. The coupon of PVC geomembrane material was rinsed, dried
and photographed prior to shipping to TRI/Environmental in Austin, Texas for laboratory testing.

2.2.1.3 Test Pit Restoration Procedures

Where the PVC geomembrane coupons were sampled, AECOM installed a new 20-mil PVC
geomembrane repair patch with a minimum 6-inch overlap of the hole on each side. The patch was
sealed to the existing liner with a non-volatile adhesive bead around the entire perimeter of the PVC
patch. AECOM assessed the existing PVC geomembrane to determine whether it was competent
enough to install a repair patch. It was determined that the PVC geomembrane was in satisfactory
condition to make the repairs with new PVC material. The epoxy at each repair patch was allowed to
cure for at least 30 minutes and checked for bonding before placing clay back in the excavation.
Representative photographs of the test pits with geomembrane repairs are presented in Appendix 2.2-1.

Leak performed the placement, moisture conditioning, and compaction of the excavated clay and cover
soils. The clay cover soil was conditioned to between 20 and 27 percent moisture and the soil was
placed in a 1-foot thick compacted lift just above the PVC geomembrane. Leak utilized walk-behind
sheepsfoot for the cohesive soils and vibratory plate compactors for the non-cohesive or granular soils.
An AECOM geotechnical technician supervised the placement, moisture conditioning, and compaction of
the cover soils. In-situ density and moisture content tests were performed with a nuclear density gauge to
check that compaction in the restored clay and cover soils was achieved similar to compaction of the
original clay and cover soils. The procedure was repeated on the next two 6-inch lifts.

The cover soils were then placed in lifts to achieve 8-inch thick compacted soil lifts. These lifts were
continued until the pit area had been returned to its former grade. Leak then installed top soil, an
appropriate grass seed mixture, fertilizer and erosion control measures in order to establish a stand of
grass.

2.21.4 Soil Test Borings

Soil borings were completed at 10 locations across the Section | cover to gather additional information
about the thickness of the cover soils and liner clay. The locations of the soil test borings are illustrated
on Figure 2.2-1. The soil test borings were located and staked by Lindler Surveying prior to mobilizing to
the site. EarthCon, of Greenville, South Carolina, was subcontracted to drill the soil test borings. The ten
borings were drilled with a Mobile B-53 drill rig using hollow stem augers. Continuous soil samples were
collected by pushing a 2-foot long split spoon sampler.

All drilling operations were supervised by an AECOM geologist. Detailed test boring reports were
maintained by the AECOM geologist to record pertinent field observations and conditions encountered.
Soils were logged and described on site using the Unified Soil Classification System. Representative
samples were placed into appropriate containers for headspace screening with the PID and/or
geotechnical laboratory analysis. Lithologic descriptions and headspace readings are included on the
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Test Boring Reports, which are provided in Appendix 2.2-2. Table 2.2-1 provides a summary of the
depths and thicknesses of the soils that comprise the Section | cover system and illustrates the depth
intervals sampled.

Upon logging of the soil samples, undisturbed samples of the clay layer were collected from an adjacent
boring using Shelby tubes that were pushed by the drill rig. The Shelby tubes were prepared in the field
and delivered to the geotechnical laboratory in the same manner as described in Section 2.2.1.1.

Portions of the soil samples were collected from each soil core for headspace screening using a PID to
provide a qualitative indication of the presence of VOCs. Soils were placed into plastic bags where any
VOCs emanating from the soil were able to collect. The head space of the bagged soil samples was then
scanned by inserting the tip of a PID probe through the plastic bag. PID readings were recorded on the
Test Boring Reports (Appendix 2.2-2).

The borings were abandoned with a grout mixture consisting of five percent bentonite by weight with
Portland cement. The grout mixture was placed into the hole from the bottom of the hole up to the ground
surface.

Drilling equipment and tooling was decontaminated by pressure washing and steam cleaning prior to
drilling and after the ten borings were completed. Wash waters and soils were collected on plastic
sheeting and transferred to a drum as investigation derived waste (IDW). Soil cuttings/cores and purge
water generated during completion of the soil test borings were also temporarily stored in drums. During
this investigation, two drums containing soil and one drum containing aqueous liquids (groundwater and
decontamination water) were generated.

The soil and aqueous IDW was retained and temporarily stored at three locations on Section | in
Department of Transportation approved 55-gallon drums. The drums were labeled according to the
contents and dated when the drum was filled. The soil and aqueous IDW was handled by other
Pinewood site contractors.

2.2.2 Summary of Field Observations

2.2.2.1 Top Soil and Cover Saoils

The upper cover soil typically consisted of six inches of topsoil vegetated with native grass. The
vegetative cover also appeared to have an adequate stand of grass. No distressed vegetation was
observed. Based on the results of the test pits, anchor trench test pits, and soil test borings, the cover
soil thickness ranges from 1.5 feet in the test pits near the perimeter of the landfill to 6.0 feet in the interior
portions of the cover (see Table 2.2-1).

The anchor trench test pits typically encountered stiff, red brown and yellow, sandy clay cover soils that
ranged from 1.5 to 3 feet thick. Cover soil encountered in the soil borings and cover test pits ranged from
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2 to 7 feet thick (Table 2.2-1). The test pit cover soils typically consisted of brown, sandy loam over
dense, red brown, clayey sand and stiff, sandy clay. The soil test borings typically encountered a 0.5 foot
layer of topsoil over a 2 to 6.5-foot thick layer of cover soils (Table 2.2-1). These brown and red brown
cover soils typically consisted of dense, slightly silty sand, silty sand, clayey sand, and stiff sandy clay.
The cover soils were dry. Organic vapor concentrations measured with the PID on cover soils were
generally low and ranged from 0.0 to 0.4 parts per million (ppm) in ambient air. Photographs of
representative test pit excavations are included in Appendix 2.2-1

2.2.2.2 Clay Layer

Clay soils were encountered below the cover soils in each test pit, anchor trench pit and soil test boring.
Thicknesses of the clay generally ranged from 2.0 to 3.0 feet, although not all explorations were extended
to the PVC geomembrane (Table 2.2-1). These soils consisted of stiff highly plastic clay, lean clay, and
dense clayey sand above the PVC geomembrane. Field descriptions indicate that the clay layer was still
moist (averaged 24 percent). Hydraulic conductivities ranged from 1.7x107 to 1.4x10°® centimeters per
second (cm/sec), which is deemed adequate for clays used in landfill covers in conjunction with a
geosynthetic membrane (see Section 2.2.3 below).

Organic vapor concentrations measured on the base of the clay soils ranged from 0.0 to 20.5 ppm on
samples collected from test pits and borings in Cells 1A, 1B, and 1C. VOC concentrations in clay soils
from Cell 1D ranged from 0.2 to 25 ppm. The highest VOC concentrations measured on clay soils were
from test pit TP-1E-01 and ranged from 79 to 166 ppm, with a bagged soil sample result of 662 ppm.
Strong chemical odors were also noted at this test pit.

2.2.2.3 PVC and Hypalon® Geomembranes

PVC geomembrane was encountered in all cover test pits, anchor trench test pits, and in 5 out of 10 soil
test borings at depths ranging from 3.4 to 8 feet below grade (Table 2.2-1). Those borings that did not
contact the geomembrane presumably terminated above it.

The PVC geomembrane samples that were examined appeared to be in good condition at each of the
test pits and anchor trench pits. None of the PVC geomembranes were observed to be torn or punctured
by soils above or below. Some of the PVC geomembranes had been wrinkled but were not torn (see
photographs in Appendix 2.2-1).

After the clay soils were removed from above the PVC geomembrane at anchor trench pit AT-1E-02, the
membrane began to rise up due to gas/vapor pressure beneath the geomembrane. Measurements made
with the PID and multi-gas meter above the geomembrane prior to cutting a sample indicated that:

e VOCs were detected at 23 ppm,

e Oxygen was at 21.3%, and
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e LEL, CO, and H2S were all equal to zero.

Directly beneath the PVC geomembrane:

e VOCs were detected at 23.7 ppm,
e Oxygen was 11.4%, and

e LEL was high, and CO was 259 ppm.

After the PVC geomembrane sample was removed, measurements were made at 0.5 foot from the soil
surface beneath the geomembrane.

e VOCs were measured at 2.0 ppm,
e Oxygen was normal, and

e LEL remained high and CO was 120 ppm.

Measurements in the breathing zone, at head level indicated:

e Low VOCs, and

o Normal oxygen, LEL, and CO concentrations.

The bond between the PVC and Hypalon® geomembranes was observed in each anchor trench test pit
and appeared to be in good condition with no holes or tears observed. None of the bonds could be pulled
apart. PID measurements of VOCs at the bonds ranged from 0.2 to 0.6 ppm above ambient background.

2.2.3 Geotechnical and Geosynthetic Laboratory Testing

The undisturbed soil samples and select bulk samples of the clay and cover soils were obtained from the
soil test borings, cover test pits, and anchor trench test pits. These samples were submitted for
geotechnical laboratory testing. Most of the undisturbed samples were obtained in the clay layer above
the geomembrane. Two Shelby tubes obtained samples of the cover soil material above the clay layer
and one soil sample was obtained below the PVC geomembrane. These soil samples were shipped to
AECOM’s geotechnical laboratory in Green Bay, Wisconsin. The bulk soil samples were tested in
AECOM’s Greenville, South Carolina laboratory. The following geotechnical tests were performed on the
undisturbed soil samples:

e Hydraulic Conductivity (ASTM D5084)
e Moisture Content and Dry Unit Weight (ASTM D2216)

e Grain Size, with Hydrometer (ASTM D422)
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e Atterberg Limits (ASTM D4318)

Hydraulic conductivity testing was performed on eight undisturbed samples of the clay layer from above
the geomembrane. Based on the laboratory results of these samples, the hydraulic conductivity of this
clay layer did not exceed 1.71 x 10”7 cm/sec. The original specification required the hydraulic conductivity
of the clay layer to not exceed of 1.0 x 10 cm/sec. Six out of eight samples tested had hydraulic
conductivities in the 10 cm/sec range. Although, the two soil samples with hydraulic conductivities in the
107 cm/sec range characterized as silty and clayey, the also contained some mica, and therefore these
samples did not exhibit as much cohesion as the other more clayey material.

The gradation of the clay layer ranged from 37 to 90 percent passing the No. 200 sieve, with 9 out of 11
samples having more than 71 percent passing the No. 200 sieve. The Atterberg liquid limits ranged from
33 to 59 and the plasticity index ranged from 17 to 38 for this layer. The percent clay (i.e., finer than
0.005 mm) ranged from 26 to 47 percent and the in-situ moisture content ranged from 16 to 30 percent
for the clay layer. The activity of the clay (defined as the ratio of the plasticity index/clay content) ranged
from 0.64 to 0.84.

The index properties of the clay soils are characteristic of those with low hydraulic conductivities, as
reported by the laboratory testing (Table 2.2-2). The preferred index properties for a clay capping soil for
use in landfill covers are liquid limits greater than 20, a plasticity indices greater than 10, clay contents
greater than 25 percent, and activity greater than 0.30. The index properties of the Section | clay layer,
therefore, are representative of material that is considered suitable for clay used in landfill covers.

About seven of the Shelby tubes included both the clay layer and the overlying cover soils. Hydraulic
conductivity was performed on two of the overlying cover soil samples. The test results for the soil layer
directly above the clay layer had a maximum hydraulic conductivity of 2.85x10° cm/sec (soil sample SB-
1D-06). Although it was from the upper portion of the Shelby tube and obtained at a depth of 4 to 6 feet
below grade, this silty sandy clay with more than 60 percent sand and had a moisture content of less than
17 percent. Based on these facts, this hydraulic conductivity is reasonable for the sample tested. This
same material with higher moisture content would likely be able to achieve a lower hydraulic conductivity.
Soil sample SB-1E-8 had a hydraulic conductivity of 2.33 x10® cm/sec. This sample was obtained in the
upper portion of the Shelby tube at a depth of 1.5 to 3.5 feet below grade. Trace roots and a small seam
of sandier soil along the side of the test sample were observed. These features could be typical in a
protective cover soil above the clay layer.

The geotechnical test results from the undisturbed soils are summarized in Table 2.2-2. Copies of the
geotechnical testing reports are included in Appendix 2.2-3.

The following geotechnical tests were performed on the bag/bulk soil samples:
e Grain size (ASTM D422)

o Atterberg limits (ASTM D4318)
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The gradation of the bulk samples of cover soils above the clay layer ranged from 15 to 52 percent
passing the No. 200 sieve. The cover soils were either non-plastic or had Atterberg liquid limits ranging
from 53 to 25 and the plasticity index range from 11 to 24. These index properties are typical of silty
sands, clayey sands, and sandy clay that were used as cover soils over the clay layer of a cap.
Geotechnical test results from the bulk samples are summarized in Table 2.2-3. Copies of the
geotechnical testing reports are included in Appendix 2.2-3.

The samples of the PVC geomembrane were shipped to TRI/Environmental, Inc. in Austin, Texas for
geosynthetic laboratory testing. The following analyses were performed on the PVC geomembrane:

e Tensile Properties (ASTM D 882)
e Thickness (ASTM D 5199)
e Peel and Shear (ASTM D 6392 / GRI GM19/D4437/NSF 54, D 6214)

e Percentage Plasticizer Content (ASTM D 2124)

The tensile strength at 100% strain also ranged from 31 to 54 pounds per inch (ppi). The recommended
minimum tensile strength at 100% strain for new 20-mil PVC liner is 20 ppi. The break strength ranged
from 44 to 60 ppi, with only three samples testing below the recommended break strength of 48 ppi. The
break elongation of the samples ranged from 178 to 462%. The mean thickness measured of the 20-mil
PVC geomembrane ranged from 16.7 to 20.3 mils. The tolerance for thickness of new PVC
geomembrane is from 19 to 21 mils. About half the samples tested were thinner than 19 mils. As
demonstrated by the test results, the tensile strength at 100% strain increased as the PVC got thinner, its
break elongation also decreased.

The seam peel strength and shear strength results of 18 ppi and 46 ppi exceed the requirements of 12.5
ppi and 38.4 ppi, respectively. These results are summarized in Table 2.2-4. A copy of the laboratory
testing report is included in Appendix 2.2-3.

As the PVC geomembrane looses it plasticizer, the tensile strength increases and the percent strain
decreases. Therefore, the sample with the lowest percentage of break elongation and the maximum
tensile strength was selected to for the percent plasticizer test. The percent of plasticizer was measured
on sample AT-1A-01, which had a mean thickness of only 16.7 mils. This sample was reported to have
16.3 percent plasticizer remaining. New PVC typically has about 30% plasticizer, which tends to
decrease over time. If there is too much reduction in plasticizer, the geomembrane could become brittle
and susceptible to cracking. However, one field study by US Bureau of Reclamation on 10-mil PVC
geomembrane concluded that even with a 40 percent reduction of the original amount of plasticizer, the
PVC geomembrane maintained its design strength parameters for adequate performance (Levin and
Hammond, 1990). Another laboratory study reported that as much as 75% of the plasticizer could be lost
and the ultimate strain would be expected to exceed 100% (McKelvey, 1993).
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2.2.4 Conclusions

Review of facility design documents and results of the test pit and drilling program indicate that the low
permeability clay layer was installed above the PVC geomembrane. This construction method is not an
industry standard today because the clay can be exposed to cyclic periods of desiccation or wetting,
which could be detrimental to a clay layer.

Considering the fact that the clay layer in the Section | cover is above the geomembrane and it has been
exposed to cyclic weather elements over a 25-year period, it still appears to be in good condition. This 2
to 3 foot thick clay soil layer is still fairly moist and did not appear to be desiccated. The laboratory test
results of the samples from this clay layer indicated that had retained a lower permeability than the design
specifications. The clay layer was covered with 1.5 to 6.0 feet of cover soils with a viable stand of native
grasses.

As expected, some of the PVC geomembrane was found to be slightly thinner than specified. The PVC
geomembrane exceeded the minimum recommended the tensile strength at 100% strain and break
strength requirements. The thickness of cover over the geomembrane did not appear to have affected its
performance. However, the samples from the anchor trench, located closer to the edge of the landfill,
had low break strain percentages than the other samples. Even with a 46 percent loss of its original 30
percent plasticizer, the thinnest sample with the highest tensile strength still had a minimum break strain
of 178%. However, field and laboratory studies have found that 40% to as much as 75% of the plasticizer
could be lost without significant degradation of the performance properties of the material. Therefore, it
can be concluded that this PVC geomembrane should have enough plasticizer to continue to perform as
designed for some time into the future. The PVC geomembrane still appears to be performing
satisfactorily as an infiltration barrier

Overall, the final cover system appears to be in serviceable condition considering its age, material make-
up and construction placement.

23 LEACHATE GENERATION VS. RAINFALL TREND EVALUATION

2.3.1 Historical Leachate Generation and Rainfall Data

One of the primary purposes of the cover system is to minimize infiltration of rain water into the landfill.
As part of the Section | cover evaluation, AECOM walked the cover. There were no observable breaches
of the cover. In discussions with the PCST staff and review of the Critical Elements Analysis report
(Golder Associates Inc., April 2007), AECOM learned that historically rainfall had been entering the
landfill at the sump risers but recent improvements had eliminated this leakage.

However, even with these improvements, leachate generation rates for the Section | landfill are significant
and increasing. As discussed in the Critical Elements Analysis report, leachate generation rates in closed
landfills historically decrease one to three orders of magnitude within one year after closure (Golder
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Associates Inc., April 2007). Therefore, the increasing leachate generation rate in the Section | landfill
raises a concern about leakage into the landfill either through the cover system or the bottom liner.

Since leakage into the landfill cannot be measured directly, it must be inferred based on observable data.
One line of evidence that the cover could be leaking would be a correlation between leachate generation
rates and rainfall. Therefore, AECOM performed an analysis of the leachate data and rainfall data to
determine if such a correlation exists.

Monthly leachate pumping data was provided by PCST for the period October 1996 through September
2010. Rainfall data for this same period was obtained from the nearest NOAA weather station in Rimini,
SC, located approximately 1.5 miles from the site.

2.3.2 Analysis of Leachate Generation vs. Rainfall Data

Section | is comprised of five cells, A through E. Each cell has several vertical primary sumps. Leachate
production data is collected for each leachate collection sump in Section |. By adding the data from each
sump within a cell, leachate pumped from each cell was determined. By adding flow data from all of the
sumps, monthly leachate pumped from Section | as a whole was determined. PCST indicated that
leachate data was deemed to be significantly more reliable starting in 2005. Therefore, the trend analysis
focused on the period from January 2005 through September 2010.

Monthly rainfall data was plotted against monthly leachate production data by sump, by cell and for the
Section | landfill as a whole. Plots were also prepared showing raw data, linear trend lines, moving
averages, and departures from normal (see Appendix 2.3-1). The plots were used to visually evaluate
the data for significant correlations.

The narrative below discusses the analysis of leachate versus rainfall graphs for each of the four cases
selected for analysis. The four cases selected were the following:

e CellC,
e CellE,
e Sump D2, and

e All of Section I.

Cell C was selected for analysis because each of its three sumps generates more than average quantities
of leachate relative to the other cells in Section I. Cell E was selected because it has the largest surface
area and has flat surface grades, which allow ponding on its surface. Sump D2 was selected because it
currently generates significantly more leachate than any of the other sumps. And finally, a sum of all of
the leachate generated by Section | was compared to the rainfall data.
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Graphs of monthly leachate generation compared to monthly rainfall totals, including linear trend lines are
presented in Appendix 2.3-1. Analysis of these plots of the raw data and linear trend lines did not yield
any clear correlation between the leachate generation rates and the rainfall data. In fact the linear trend
lines demonstrate that the leachate generation rates are trending upward in each case while the rainfall
rate is relatively constant.

Graphs comparing 5-month running averages of monthly leachate generation and monthly rainfall totals
are presented in Appendix 2.3-1. Analysis of these plots data did not yield any clear correlation between
the leachate generation rates and the rainfall data. The leachate generation highs coincided with the
rainfall highs at the same frequency that they coincided with the rainfall lows. (Note: Other periods of
running average were also evaluated, with similar results)

Graphs were produced that compared leachate linear trend lines with the cumulative departure of rainfall
totals from the norm (Appendix 2.3-1). Analysis of these plots clearly shows that in every case, the
leachate generation rates are trending upward while rainfall is consistently less than the norm. When
rainfall is less than normal, more of the rainfall is subject to evapotranspiration and less is available for
seepage into the landfill.

2.3.3 Conclusions from Leachate Generation Analysis

All of the analyses summarized above support the conclusion that the Section | landfill cover is not a
significant source of precipitation leakage into the landfill.

However, the fact that the landfill has been closed for over 20 years and the leachate generation rates are
continuing to increase suggests that there may be a source of leakage into the Section | landfill other than
the cover imperfections. The increasing leachate generation rates in Section | is especially telling when
contrast with the sharply decreasing leachate generation rates for Sections Il and lll.

The Critical Elements Analysis report points to groundwater inflow through the bottom liner of Section | as
a potential source of significant leachate (Golder Associates, Inc., April 2007). Analyzing the trends in
water table and potentiometric surface elevations versus the leachate generation rates might be
revealing. Currently the number and location of wells in the water table aquifer prevent a meaningful
evaluation of the water table around the perimeter of Section I.

24 SETTLEMENT ANALYSIS

2.4.1 Historical Settlement Data

Evaluation of settlement data can be helpful in understanding the dynamics of the cover system.
Settlement of a landfill's cover is normal due to consolidation and degradation of waste. The waste
placed in Section | was either bulk waste, free liquid waste or, most often, was contained in drums. Bulk
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waste would be expected to consolidate and drums would be expected to degrade over time leading to
consolidation, especially if they held liquid wastes.

Excessive settlement of the cover system could result in the cracks in the clay layer, thinning of the clay
layer, strain or rupture of the PVC geomembrane system or could result in surface depressions that allow
rainfall to pond on the cover. Therefore, gathering and analysis of the cover settlement data is important
in order to monitoring changes that may be affecting cover performance.

Thirteen settlement plates are installed on the Section | cover. Settlement data is available for five of the
plates starting in 1983 and the remaining eight plates have been monitored since 2002. Settlement has
typically been measured quarterly and is summarized on Table 2.4-1. The plates are dispersed as
follows:

Cell A -1 plate
e CellB-3plates
e CellC -1 plate
e Cell D -5 plates

e CellE -3 plates

Figure 2.4-1 illustrates the topography of the Section | cover along with settlement plate locations and the
cumulative settlement at each plate.

2.4.2 Settlement Trends

Plots of the settlement data for each of the thirteen settlement plates are presented on Figure 2.4-2. The
plots provide an understanding of the settlement history. The five markers on Cell D (D-1 through D-5)
were installed in 1983, which was immediately after completion of the cover for this cell. These plots
depict greater settlement for the first 2 or 3 years followed by a relatively slow settlement trend. The data
for the remaining markers starts in 2002, approximately 15 years after installation of the cover and
therefore, do not show the initial settlement period.

The settlement data indicates a relatively gradual and uniform settlement of the Section | cover. This type
of settlement is a positive factor in the long-term performance of the cover system. Significant differential
settlement would put additional strain on the cover system and potentially lead to damage to the cover
system. Periodic small localized settlement is to be expected as drums and wastes decompose.
Depressions formed due to this type settlement can be handled by backfilling and re-seeding and should
not significantly impact the performance of the cover system.
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The continued settlement of the cover, more than 20 years after closure, may in part be due to the
quantities of leachate being removed. Analysis of settlement that may be associated with leachate
removal is provided below.

2.4.3 Analysis of Settlement vs. Leachate Removal Volumes

Between 100,000 and 400,000 gallon of leachate is removed from the Section | landfill annually.
Removal of such significant quantities of leachate would be expected to result in settlement of the cover.
The volume of leachate removed was used to calculate the settlement that would be projected to result.
Calculations were performed for each sump and for each cell. Table 2.4-2 summarizes the results of the
calculations and compares the results to the measured settlement. The average projected settlement
results for each cell compares well with the measured settlement for the same period of time. The
difference between projected and the measured settlement is between 0.10 feet and 0.30 feet.

2.4.4 Conclusion from Settlement Data Analysis

The settlement measurements appear to have some inaccuracies. Upward movement of the cover is not
consistent with the expected movement of the waste. It is more likely that the survey data was collected
with varying vertical datum, varying equipment, measuring different location on the settlement plate,
taking side shots rather than a closed loop, reduction errors, recording errors or a combination of the
above. Due to the minute amount settlement between measurements, the use of accurate and consistent
surveying methods and prompt review and validation of the data are critical to gathering useful data for
assessment of cover settlement.

Overall, the settlement of the Section | cover does not appear to be excessive and is relatively uniform.
Therefore, the cover system condition should not have been impacted significantly due to settlement.

Settlement data plots should be maintained and updated with new data as it is received in order to
identify measurement errors and to identify changes in settlement trends.

Additional settlement markers are needed to provide a more uniform distribution of settlement data.
2.5 SOIL GAS EVALUATION

AECOM conducted a soil gas investigation over the Section | cover to determine if vapor transmission is
occurring through the current cover, which includes a PVC geomembrane, low permeability clay, sandy
clay cover soils and top soil. This study used Gore-Sorber® modules installed across the 22 acres of the
final cover. This study was designed to identify the areas of the cover that may exhibit impact and identify
the type of vapor that may be coming up through the cover.
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Gore-Sorber® modules are passive, sorbent-based samplers that collect volatile and semi-volatile organic
compounds present in air, soil, and water. The modules are constructed of a GORETEX® membrane
tube, which is chemically inert, vapor permeable, and waterproof.

Specially engineered adsorbents with an affinity for a broad range of organic compounds are located in
the bottom of a one-foot long membrane tube. Additional information regarding the design and properties
of Gore-Sorber® modules is available at www.gore.com/surveys.

AECOM installed 50 survey points in a grid across the five cells that comprise Section I. The soil gas
survey locations are illustrated on Figure 2.5-1. In addition, two background locations were selected
along the service road near the east end of the site (near the MW-098 monitoring well vicinity) to provide
a comparison to the Section | survey points (Figure 2.5-2). Four modules were selected at random and
retained as trip blanks.

Prior to mobilization, the survey locations were marked and staked by Lindler Surveying. The Gore-
Sorber® modules were installed over a two-day period. At each survey point, a %-inch diameter hole was
drilled into the ground to a depth of two feet below land surface using a hammer-drill. A Gore-Sorber®
module was then tied to an inert polypropylene cord and inserted into the drilled hole using a stainless
steel tool supplied by the manufacturer. The cord was then tied to a natural cork and the cork used to
plug the top of the hole. Approximately 2 pounds of clean fine-grained sand was poured onto the top of
the cork plug to hold it in place.

The Gore-Sorber® modules were retrieved 14 days after installation (allowing for the maximum exposure
time). The modules were resealed in their respective numbered glass vials after retrieval and shipped
back to the manufacturer for laboratory analysis along with completed chain-of-custody documentation.

Each exposed Gore-Sorber® module (as well as four trip blank modules and two method blanks) were
analyzed by WL Gore & Associates in their in-house laboratory for the A1 suite of volatile and semi-
volatile organic compounds by thermal desorption, gas chromatography, and mass spectroscopy via
modified United States Environmental Protection Agency (USEPA) methods 8260/8270:

Standard Analytical Suite (Al)

MtBE Benzene Toluene
Ethylbenzene m,p-xylene o-xylene
Octane Undecane Tridecane
Pentadecane 1,3,5-TMB 1,2,4-TMB
Naphthalene 2-Methylnaphthalene trans-1,2-DCE
cis-1,2-DCE TCE PCE

1,1-DCA 1,2-DCA 1,1,2-TCA
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1,1,1-TCA 1,1,2,2-TetCA 1,1,1,2-TetCA
Chloroform Carbon tetrachloride Chlorobenzene
1,2-DCB 1,3-DCB 1,4-DCB

TPH

2.5.1 Results of Soil Gas Field Study

The soil gas analytical data are reported on Table 2.5-1 as a mass of analyte in micrograms (ug) per
sample. A copy of WL Gore’s report is presented in Appendix 2.5-1. Included in the report are color
isoconcentration maps for the following constituents, which were detected most often by the laboratory:

Total benzene, ethylbenzene, toluene and xylenes (BETX)
e Tetrachloroethene (PCE)

e Trichloroethene (TCE)

e 1,1,1-Trichloroethane (1,1,1-TCA)

¢ 1,1-Dichloroethane (1,1-DCA)

Results for the background samples indicated low detections of petroleum-related constituents but not
chlorinated solvents. None of the four trip blank samples and two method blanks contained target
analytes. Thus, the data are deemed valid for the purposes of screening soil gas at the Pinewood Site.

Results of the soil gas study show that petroleum and chlorinated solvent vapors are present in the soils
above Section |. As illustrated on the color isoconcentration maps in Appendix 2.5-1, the highest masses
of VOC constituents were detected in soils above Cell E. In particular, “hot-spots” seems to occur at in
Cell E at location SG-1E-44 and to a lesser extent at location SG-1C-20 in Cell C with all VOC
constituents plotted. Total BETX constituents appear more wide-spread across the cover, although at
lower constituent masses.

Ambient monitoring during the test pit excavations and test drilling program indicated the presence of
VOCs in soils and beneath the geomembrane. The soil gas survey however, was better able to quantify
the distribution and relative abundance of VOCs diffusing through the PVC geomembrane and into the
clay layer and cover soils. For example, Figure 2.5-3 illustrates the occurrence of 1,1-dichloroethane in
soil gas and the concentration of total VOCs in air above immediately above each of the geomembrane
perforations. In general, the PID indicated that VOC concentrations measured from the test pits located
on the cover were higher than those VOCs measured from the anchor trench test pits at the edge of the
landfill, beyond the limits of the waste. This data may indicate that VOCs are not migrating laterally from
beneath the cover.

Vol 1 - Projects 1 and 2_Draft Report - FINAL 2-16 February 2011



Draft for Discussion 2010 Pinewood Site Improvement Projects
Do Not Cite or Quote Volume 1 — Projects 1&2
February 9, 2011

The presence of VOC mass in the cover soils is not unique to the Pinewood Site. Virtually all landfills
generate gasses, whether through biodegradation or volatilization.

Virtually all landfill covers allow some portion of the gasses to pass through via diffusion. The Section |
cover was constructed using PVC geomembrane rather than the HDPE geomembrane that is commonly
used today. Studies indicate that the diffusion rate through a PVC geomembrane is about twice as fast as
through a Polyethylene (PE) geomembrane (McWatters and Rowe, 2009). Thus, the presence of VOCs
in the cover soils is not unexpected given the high concentrations of solvent-based waste placed within
the Section | landfill and the permeability of the 20-mil PVC geomembrane to certain VOCs by diffusion.
Based on the field observations and geotechnical testing results, the physical properties of the clay soil
layer did not appear to be impacted by the vapors diffusing through the PVC geomembrane.
Furthermore, the VOC:s in soil gas are not at concentrations that are impacting the vegetative cover of the
landfill.

2.5.2 Conclusions

Results of the soil gas study show that petroleum and chlorinated solvent vapors are present in the soils
above Section |. “Hot-spots” seems to occur at in Cell E at location SG-1E-44 and to a lesser extent at
location SG-1C-20 in Cell C with all VOC constituents plotted. Total BETX constituents appear more
wide-spread across the cover, although at lower constituent masses.

The soil gas survey was able to quantify the distribution and relative abundance of VOCs diffusing
through the PVC geomembrane and into the clay layer and cover soils. PID data from the test pit
excavations indicated that VOC concentrations measured from the test pits located on the cover were
generally higher than those VOCs measured from the anchor trench test pits at the edge of the landfill,
beyond the limits of the waste. This data may indicate that VOCs are not migrating laterally from beneath
the cover.

The presence of VOCs in the cover soils is likely due to high concentrations of solvent-based waste
placed within the Section | landfill and the permeability of the 20-mil PVC geomembrane to certain VOCs
by diffusion through the membrane. However, the physical properties of the clay soil layer did not appear
to be impacted by the VOC vapors and the soil gases are not at concentrations that are impacting the
vegetative cover of the landfill.

2.6 SHALLOW COVER WELLS

2.6.1  Summary of Historical Data and Sampling Results

PSCT installed shallow wells directly into the cover of Sections I, Il, and lll of the landfill to monitor the
accumulation of any long term perched water on the landfill clay liner. This was done to detect any
residuals from previous spills or leaks on the landfill covers from past activities at the site, and to monitor
for the effects on perched water due to gas emissions up through the geosynthetic and clay liners of the
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landfill covers. The locations of the shallow cover wells for Section | of the landfill are presented in Figure
2.6-1.

AECOM'’s observations concerning these shallow cover wells during a site visit on October 26 - 27, 2010
are noted below.

Section | — Shallow Cover Well Information

Tob of Casin Well Depth Well Depth
P 9 | from Top Of | From Top of
Well Above Ground Casing Ground
=21 (feet) (feet)
SILCA1 3.5 8.32 4.82
SILC-2 2.7 7.2 4.5
SILC-3 4.0 8.7 4.7
SILC-4 3.5 8.2 4.7
SILC-5 3.5 7.05 3.55

Based on these observations, these wells, with a PVC casing diameter of approximately 1 to 1 %z inches,
have a depth from top of ground ranging from approximately 3.6 to 4.8 feet. The total depth of the cover
to the PVC geomembrane liner, in the vicinity of the shallow cover wells is approximately 4.5 feet.
However, during field investigations of the cover system of Section | in November of 2010, it was
determined that this total depth of the cover soils and liner clay varied for the five cells of Section | and
ranged from 3.4 to greater than 8 feet, across the landfill cover. Therefore, the above described shallow

cover wells for Section | were typically installed at some depth in the clay layer above the geomembrane
liner.

The height of the water column in these wells above the well bottoms during the October 26 to 27, 2010
site visit was measured and is presented below:

Section | - Shallow Cover Wells
Water Column Height
October 26 - 27, 2010

Well Water Colurz}gel-tl)eight In Well
SILC-1 0.61
SILC-2 0.25
SILC-3 Dry
SILC-4 1.63
SILC-5 0.15
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Well SILC-3 on that date was dry, and the height of the water column in the other wells ranged from only
0.15 feet to 1.63 feet. Since the wells are so shallow, the height of the water column in the wells is highly
variable and dependent on many factors, including the intensity and duration of the most recent rainfall
events.

PSCT collected water samples from these wells on May 29, 2009 and October 22, 2009 for VOCs. Semi-
volatile organic compounds (SVOCs) and metals were also sampled during the October 22, 2009 event.
The analytical results from these sample events are provided in Table 2.6-1. On November 10, 2010,
these shallow wells were sampled by AECOM personnel for VOCs. Analytical results of this sampling are
also presented in Table 2.6-1. A summary of this analytical data is presented in Table 2.6-2 and shows
eight of the constituents that had the highest concentrations during these three separate sampling events.
A copy of the laboratory analytical report from the November 2010 sampling event is presented in
Appendix 2.6-1.

AECOM personnel planned to sample these wells for other constituents such as metals and SVOCs, but
there was not sufficient water in any of these wells for the collection and analyses of samples for these
additional constituents. It was AECOM’s intent to sample for these additional constituents in an effort to
differentiate between any constituents in the water due to gas emissions (VOCs) through the cover and
constituents from previous spills or leaks on the landfill cover from past activities at the site (e.g., SVOCs
and metals).

2.6.2 Analysis of Shallow Cover Well Water Quality

The sampling and analytical data presented in Tables 2.6-1 and 2.6-2 show the presence of significant
concentrations of VOCs in water from these shallow wells; with the highest concentrations detected in
shallow cover surface wells SILC-2, SILC-3, and SILC-5. These three wells are located in Cells D and E
of Section | of the landfill (Figure 2.6-1). As shown in the above referenced tables:

methylene chloride ranged from a low of less than detectable to a high of 4,030 ug/l;
¢ 1,1 dichloroethane ranged from a low of 286 ug/I to a high of 2,210 ug/I;

e chloroform ranged from a low of less than detectable to a high of 1,710 ug/I;

o 1,1,2-trichloroethane ranged from a low of less than detectable to a high of 947 ugl/l;
¢ trichloroethylene ranged from a low of less than detection to a high of 986 ug/l;

e cis-1,2-dichloroethylene ranged from a low of 11.9 ug/l to a high of 803 ug/l;

o tetrachloroethylene ranged from a low of 0.62 ug/I to a high of 253 ug/I;

e 1,1,1 trichoroethane ranged from a low of less than detectable to a high of 248 ug/I.

The highest concentrations of VOCs were observed in SILC-3 located in Cell D of Section | (October
2001, Table 2.6-1). Such concentrations in the Section | shallow subsurface are significantly higher than
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concentrations observed in shallow cover surface wells for Sections Il and Il of the landfill, as presented
Table 2.6-3. The highest concentration of any VOC in the shallow cover surface wells for Sections Il and
Il was tetrachloroethylene at 24.3 ug/l for S2LC-04 on December 29, 2009. Most of the VOC
concentrations in water from the Section Il and Ill cover wells during 2009 sampling events were low,
estimated values (J-flagged).

For the October 22, 2009 sampling event for Section I, two SVOCs were detected in SILC-3 with 1,4
dioxane at 53.9 ug/l and m,p cresols at 8.1 ug/l. Metals were also analyzed and detected in SILC-3 and
these results are provided in Table 2.6-1.

Some lower concentrations of VOCs were also observed in shallow cover wells SILC-1, located in the
northeast corner in Cell A, and SILC-4, located in the southwest corner of Cell D at the edge of the landfill
and near Manhole 5 of the Section | French drain. However, for SILC-1, concentrations ranged from less
than detectable to 14.7 ug/l and were more similar to concentrations observed in shallow cover wells for
Sections Il and Il of the landfill, as presented Table 2.6-3. For SILC-4, VOC concentrations ranged from
less than detectable to 46.7 ug/l.

It should be noted that due to the low volume of water in these shallow cover wells, typical groundwater
sampling procedures could not be followed and standing water was not purged prior to sampling. Any
VOCs in the water, regardless of their source from gas emissions or historical leaks or spills of leachate
on the landfill cover could skew the significance of the VOC analytical results. Furthermore, given the
reported construction methodology for the shallow cover wells (e.g., exploratory excavations that were
backfilled while the PVC wells were held in place) the wells may be acting more as shallow collection
sumps rather than representing transient water within the cover soils.

2.6.3 Conclusions

The sampling and analytical data show the presence of significant concentrations of VOCs in pore water
from the shallow cover wells, especially wells SILC-2, SILC-3, and SILC-5, which are located in Cells D
and E of Section I. These VOC concentrations are significantly higher than those observed in wells SILC-
1 and SILC-4 in Section | and in the shallow cover wells installed in Sections Il and III.

Seven of the eight the VOCs with the highest concentrations detected in pore water from the Section |
cover wells, were also detected in soil gas on the Section | cover. Therefore, it is apparent that a primary
source of the VOCs in the shallow cover well water is due to gas emissions of the VOCs diffusing through
the PVC geomembrane and clay layer of Section I.

If constituents such as metals and semi-volatile organics were consistently shown to be present in water
samples from the Section | shallow cover wells, contributions of these constituents from other sources
would need to be considered. These other sources could include residuals of constituents from previous
spills or leaks on the landfill cover. However such data, including data from background shallow wells, is
limited at present and not sufficient to make definitive conclusions.
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There is some potential for the VOC impacted pore in the water on the Section | cover to enter storm
water or French drain systems, discussed below, and then eventually migrating to off-site surface waters
from Outfall 001 of Pond A. However, due to the extremely low concentrations of VOCs detected in the
French drains (as discussed in Section 2.7, below) and in surface water (as discussed in Section 2.8,
below) as compared to the high VOC concentrations observed in perched water on the landfill cover, it
appears unlikely that the VOCs in this perched cover water are a source of VOCs in either the French
drains or surface waters at the site. This conclusion is further supported by the tight nature of cover soils
and the apparent low volume of the perched water on Section I.

2.7 FRENCH DRAIN WATER QUALITY EVALUATION

2.7.1 Summary of Historical Data and Sampling Results

French drains were installed by the previous owners/operators to lower groundwater tables or levels
during the construction of Sections |, II, and Il of the landfill and to divert off-site groundwater around the
landfill site. There is one perimeter French drain beginning at a location near the old tank farm and
extending along the eastern edge of the property toward the entrance road/guard gate and then along the
northern edge of the site along the North Road and ending near the intersection of North Road and West
Road. There is a breakpoint on this perimeter French drain located near the entrance road/guard gate at
which the groundwater collected in the French drain flows by gravity and discharges either into Pond A or
Pond B. In one direction from the breakpoint, the groundwater in the French drain flows along the east
edge of the site and then into hard piping near the old tank farm and eventually flows or discharges (at
the water surface elevation) into Pond A. In the other direction from the breakpoint, the groundwater in
the French drain flows for a short distance along the east edge of the site, along the north edge of the site
following the North Road, and then into hard piping near the intersection of North Road and West Road
and eventually flows or discharges (at the water surface elevation) into Pond B (Figure 2.7-1).

There is an additional French drain that extends along a portion of the east and west sides and along the
south end of Section | of the landfill. This French drain was also installed to lower groundwater table
during the construction of Section I. Five manholes are installed on the Section | French drain that are
used to sample the water from the drain. Groundwater collected in this French drain flows by gravity from
Manhole 4 on that French drain into hard piping along the west edge of Section | and eventually flows or
discharges (at the water surface elevation) into Pond A in close proximity to the discharge from the
perimeter French drain into Pond A (Figure 2.7-1).

The locations of the perimeter French drains around Sections I, I, and Ill of the landfill and discharge
locations from these drains into Ponds A and B are presented on Figure 2.7-1.

The above described French drains, constructed of perforated corrugated plastic piping surrounded by
gravel, remain in place and in operation at the site. AECOM personnel collected samples of the three
separate French drain discharges at the point of those discharges into Pond A and B on November 10 -
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11, 2010 for VOCs. The results of this sampling event are provided in Table 2.7-1 and are discussed
below.

PSCT has been monitoring the groundwater within the Section | French drain and perimeter French drain
discharges into Pond A and Pond B as one of many measures to monitor for the detection of any leakage
or release of waste residuals from the landfill cells. Monitoring has included VOCs and metals. A
summary of the results of this monitoring from 2008 through 2010 is provided in Table 2.7-2 and is
discussed below.

The discharges from the French drains into Pond A and Pond B were observed by AECOM personnel
during the site visit on October 10, 2010. The discharge water at that time was clear with little, if any,
visible suspended solids.

2.7.2 Analysis of French Drain Water Quality

As observed from Table 2.7-1, no VOCs were detected in the two discharges from the perimeter French
drain discharges into Pond A or Pond B or the Section | French drain discharge into Pond A for those
samples collected by AECOM personnel on November 10 - 11, 2010.

A summary of the results of monitoring by the PSCT from 2008 through 2010 is provided in Table 2.7-2. A
few VOCs and metals have been detected in the discharges from the perimeter French drains to both
Pond A and Pond B and within the manholes of the Section | French drain, but at very low concentrations,
Methylene chloride was detected in a February 2008 sample at a concentration of 2.37 ug/l in the primary
French drain discharge to Pond A; 2.41 ug/l in the Section | French drain discharge to Pond A; and 2.13
ug/l in Manhole 4 within the Section | French drain. Methylene chloride was not detected in the discharge
from the perimeter French drain to Pond B for that sample event. The other VOC that was consistently
detected, but again at low concentrations was 1,1-dichoroethane within the Section | French drain
manholes ranging from < 1 ug/l to 2.94 ug/l. Other VOCs detected in the manholes within the Section |
French drain system include chloromethane and tetrachloroethylene at < 1 ug/l. The only VOC detected
in the perimeter French drain discharge to Pond B was chloromethane, also reported at < 1 ug/l. Of these
VOCs detected within the French drains or the French drain discharges to Pond A or Pond B, methylene
chloride, 1,1-dichloroethane and tetrachloroethylene were detected in either or both the groundwater in
the shallow surface cover wells and soil gas samples collected within the Section | landfill.

NPDES Permit No. SC0042170, discussed in more detail in Section 2.8 below, specifies effluent
limitations and other requirements for discharges of storm water and water from the French drains to
Outfall 001 (discharge from Pond A) and Outfall 002 (discharge from Pond B). However, there are no
specific monitoring requirements or effluent limitations specified for VOCs in the existing NPDES Permit.
The permit, however, is currently scheduled for re-issuance or renewal.

Metals have been detected, but at low concentrations, in the water samples from the discharges of the
French drains to both Pond A and Pond B. These include cadmium, arsenic, lead, and silver. The most
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consistently detected metal is cadmium, with detections ranging from 0.2 to 1.23 ug/l. Arsenic
concentrations have ranged from 0.06 to 0.4 ug/l. Lead concentrations have ranged from 0.01 to 0.08
ug/l. Silver concentrations have ranged from 0.004 ug/I to 0.009 ug/l. Cadmium concentrations appear to
be slightly higher in the discharge from the Section | French drain to Pond A and the perimeter French
drain discharge to Pond B than in the discharge from the perimeter French drain to Pond A.

In the current NPDES permit for the site, there is a monthly average and daily maximum effluent limitation
for cadmium of 0.34 ug/l and 1.9 ug/l, respectively, for the Outfall 001 discharge from Pond A. As stated
previously, cadmium has been detected in the discharges from the perimeter French drain and the
Section | French drain ranging from 0.2 ug/l to 1.23 ug/l and is presumably a source of the cadmium in
the discharge to Pond and the Outfall 001. However, those cadmium detections are for the influent into
Pond A from the French drains and not for the total discharge (including storm water from Pond A) to the
001 OQutfall. In the current NPDES permit, there is also a monthly average and daily maximum effluent
limitation for lead of 3.4 ug/l and 88 ugl/l, respectively, for the discharge from Pond A to the Outfall 001.
However, lead concentrations in the French drain discharge (0.01 ug/l to 0.08 ug/l) are well below those
permit limits.

2.7.3 Conclusions

The sampling and analytical data show the presence of only low detections of a few VOCs and metals in
the discharges from the French drains to Pond A, Pond B and within the Section | French drain collection
system. The reported concentrations of these constituents are not at significant levels to impact surface
water outfalls (001 and 002). [Note: Currently there are no specific monitoring requirements or effluent
limitations specified for Outfall 001 or Outfall 002 for VOCs in the NPDES Permit, however the permit is
scheduled for re-issuance or renewal.]

No VOCs were detected in the discharge of water from the French drain that flows into Pond B, located
primarily around Sections Il and IlI.

Storm water quality (as discussed in Section 2.8, below) does not appear to be a source of contaminants
to the Section | French drain system.

The comparison of VOCs from water samples in the Section | French drain are orders of magnitude lower
that those measured in pore water on the adjacent Section | cover. Due to the tight nature of soils and
the low volume of the perched water on Section | it appears unlikely that the VOCs in this perched cover
water are a source of VOCs in the French drains at the site. However, additional sampling will be needed
to understand whether the cover soil pore water contributes to the VOCs in the Section | French drain.

The number of Section | French drain sampling events and analytical parameters evaluated are not
sufficient to evaluate the source of the contaminants in the Section | French drain (e.g., soil gas vapors or
landfill leachate). Additional sampling events and an expanded suite of analytes will be required.
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2.8 SURFACE WATER QUALITY EVALUATION

2.8.1  Description of Surface Water Discharges

Surface water discharges from the site include groundwater collected in the perimeter French drain and
the Section | French drain; groundwater collected in a French drain installed to address a Solid Waste
Management Unit (SWMU) in the vicinity of the First Flush Basin; and storm water runoff from Sections |,
II, and Il of the landfill site after rainfall events. As previously described, groundwater collected in the
perimeter and Section | French drains flows via underground piping into surface water ponds A or B.
Storm water collected on site flows through a series of ditches, pipes, and/or culverts off the covers of
Sections I, I, and Il of the landfill and other drainage basins around the landfill directly into surface water
Pond A or Pond B or into the First Flush Basin. The First Flush Basin discharges to Pond A through a
deeply incised influent channel. Additionally, the groundwater from the French drain constructed beneath
the First Flush Basin is collected and pumped to one of two aeration basins (termed North and South
Aeration Basins) for air stripping of any VOCs (if needed) prior to being directed to the influent channel
that leads to Pond A. The combined flow of groundwater and storm water from Pond A or Pond B is then
discharged into an un-named tributary of Lake Marion in accordance with effluent limitations and other
requirements of NPDES Permit No. SC0042170. A copy of this NPDES Permit is provided in Appendix
2.8-1. The effective date of NPDES Permit SC0042170 was August 1, 2005 and the expiration date was
July 31, 2010. Even though the expiration date of the permit has passed, the facility is operating under
the effluent limitations of that existing permit until a new permit has been issued.

The potential pathways for any waste constituents to move from the Section | landfill via French drains
and eventually to off-site surface waters along with the characteristics of that water in the French drains
have previously been discussed in Sections 2.6 and 2.7. These pathways include: 1) the shallow or
perched water on the Section | landfill cover, as observed in the shallow surface cover wells, following
subsurface drainage contours off of the landfill cover and ultimately infiltrating into the French drains; 2)
the condensation of soil gases from Section | within the French drains; or 3) some other pathway between
the Section | landfill and French drains. However, due to the extremely low concentrations of VOCs
detected in the French drains and in surface water (as discussed below) as compared to the high VOC
concentrations observed in perched water on the landfill cover, it appears unlikely that the VOCs in this
perched cover water are a source of VOCs in the French drains at the site. This conclusion is further
supported by the tight nature of soils and the low volume of the perched water on Section I.

There is also the potential for any VOCs in the groundwater from the French drains at the First Flush
Basin to enter Pond A and then discharge to off-site surface waters. The two collection points within that
French drain system are designated as SBD#1 and SBD#2, which are pumped to the North and South
Aeration Basins for treatment by volatilization/air stripping. NPDES Permit No. SC0042170 requires
monitoring and reporting of tetrachloroethylene for the discharge from either the North or South Aeration
Basin, as Outfall 01A. Even though there is no specific effluent limitation for tetrachloroethylene,
monitoring is required to determine the effectiveness of the air stripping process on VOC removal in the
basins.
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Another potential pathway for landfill waste constituents to enter surface water is through storm water by
contact of that storm water with long term standing or perched shallow groundwater containing VOCs on
the Section | landfill cover or any residuals from previous spills or leaks of leachate on the landfill cover
from past activities at the site. PSCT has periodically collected of storm water samples from within the
ditches, piping, and culverts of the storm water collection system for the Section | landfill. The most
recent sampling event was in December of 2009. Storm water sampling locations are presented in Figure
2.8-1.

2.8.2 Analysis of Water Quality Data

The primary waste constituents in the groundwater from the two collection points designated as SB#1 and
SB#2 within the French drain system at the First Flush Basin are summarized in Table 2.8-1. The
constituents include:

o tetrachloroethylene ranging from 7.93 to 159 ug/l;
e cis-1,2 dichloroethylene ranging from 5.12 to 46.6 ug/l; and

e trichloroethylene ranging from 2.02 to 24.1 ugl/l.

Other VOCs detected in this groundwater include 1,1-dichloroethane; 1,1,2-trichloroethane, 1,1-
dichloroethylene; and 1,1,2,2-tetrachloroethylene ranging from less than dectectable to 6.45 ug/l.

A summary of the discharge of Outfall 01A from the North and South Aeration Basins is presented in
Table 2.8-2. This data shows that tetrchloroethylene concentrations are reduced from a range of 8 to 159
ug/l to less than 1 ug/l via volatilization/air stripping. Even though VOCs are introduced into the aeration
basins, the data indicates that the discharge of water from the French drain at the First Flush Basin does
not contribute any VOCs to Pond A or off-site surface waters due to the treatment of this groundwater via
air stripping. No monitoring of the groundwater from the French drain system at the First Flush Basin is
provided for SVOCs, 1,4 dioxane, or metals.

Data from the December 2009 storm water sampling event for Section | of the landfill is presented in
Table 2.8-3. Acetone (a possible laboratory artifact) was detected at concentrations of 1.96 ug/l and 1.74
ug/l from storm water sampling stations SI-SW-5 and SI-SW-7, respectively. Choromethane was the only
other VOC constituent detected; less than 1 ug/l at sampling station SI-SW-6. There also was one
detection of acetone (1.73 ug/l) at sampling location SI-SW-2 during a November 2009 sampling event.
Based on the limited storm water sampling data presented in Table 2.8-3, it does not appear that any
waste constituents are being contributed to storm water or to surface water from the Section | landfill area
via contact with shallow water on the landfill cover or any waste residuals from past activities at the site.

NPDES Permit No. SC0042170 specifies monitoring and effluent limitations for the discharge from Outfall
001 (Pond A) and Outfall 002 (Pond B). A copy of these monitoring requirements and effluent limitations
is provided in the permit in Appendix 2.8-1. Those outfalls or discharges are routinely monitored for
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VOCs, pesticides/herbicides, and metals, including mercury. A summary of the results of this monitoring
from 2008 to 2010 is provided for Outfalls 001 and 002 in Table 2.8-4. The results of this monitoring
show that the characterization of the discharges from both Pond A, which receives groundwater from
French drains around Section | and storm water runoff from Section I, and from Pond B, which does not
receive any groundwater or storm water runoff from Section |, are similar. These discharges have
historically been characterized by low concentrations (less than 1 ug/l) of cadmium, lead, silver, mercury,
and arsenic; a few detections of pesticides/herbicides less than 0.1 ug/l; and few detections of VOCs,
which could be laboratory artifacts (chloromethane at less than 1 ug/l, acetone at 1.56 to 6.56 ug/l, and
acrolein at 2.34 ug/l). No discharge monitoring data was available for 1,4 dioxane.

Even at such low concentrations, the cadmium concentrations have occasionally approached or
exceeded the monthly average discharge limitation of 0.34 ug/l for Outfall 001. Similar low concentrations
of cadmium have been observed in the perimeter and Section | French drains that eventually discharge
into Pond A and Pond B. Cadmium has not been monitored in the storm water discharges from the
landfill site, including Section |. Therefore, the contribution of cadmium in the discharges from Outfall 001
and Outfall 002 from storm water, if any, is unknown.

The source of mercury in the discharges from Outfall 001 and Outfall 002 is not known. Mercury has not
been monitored in the storm water discharges from the landfill site, including Section | or in French
Drains. Therefore, the contribution of mercury from storm water, if any, is unknown. Analysis of quality
assurance/quality control (QA/QC) data relating to mercury have indicated that the detections are not
statistically significant in that mercury in blank samples was detected at concentrations similar to those
being detected in the discharges from Outfall 001 and 002. Some additional evaluation including
background data in storm water and groundwater and laboratory methodology is needed to verify the low
concentrations of cadmium and mercury being detected at the site.

2.8.3 Conclusions

Based on the limited storm water sampling data discussed above, it does not appear that any waste
constituents are being contributed to storm water or to surface water discharges from Pond A or Pond B
from the Section | landfill area via contact of storm water with shallow water on the landfill cover or any
waste residuals from past activities at the site.

Due to the extremely low concentrations of VOCs detected in the French drains and in surface water as
compared to the high VOC concentrations observed in perched water on the landfill cover, it is not clear
that the VOCs in this perched cover water are a source of VOCs in the French drains at the site.

Even though VOCs are present in the groundwater being pumped from the French drain at the First Flush
Basin to the North and South Aeration Basins, those VOCs are being removed by volatilization/air
stripping in those basins. Therefore, no VOCs are being contributed to Pond A or to off-site surface water
discharges from that source.
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The results of these monitoring programs indicate that the characterization of the discharges from both
Pond A and from Pond B are similar. These discharges are characterized by low concentrations (less
than 1 ug/l) of cadmium, lead, sliver, mercury; a few detections of herbicides/pesticides less than 0.1 ug/I;
and few detections of VOCs which could be laboratory artifacts (chloromethane at less than 1 ug/l and
acetone at 2 to 7 ug/l).

The cadmium concentrations in the discharge from Outfall 001 have approached or exceeded the
monthly average discharge limitation of 0.34 ug/l about half of the time. Similar low cadmium
concentrations have been observed in the perimeter and Section | French drains, which eventually
discharge into Pond A and Pond B. Cadmium has not been monitored in the storm water discharges
from the landfill site, including Section |. Therefore, the contribution of cadmium in the discharges from
Outfall 001 and Outfall 002 from storm water, if any, is unknown.

In order to verify the low concentrations of cadmium and mercury being detected are valid, additional
storm water and groundwater background data is needed as well as an evaluation of laboratory
methodologies.
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3.0 SECTION | STORM WATER CONVEYANCE EVALUATION

Project 2 of the 2010 Pinewood Site Improvement Projects is focused on evaluating the condition and
adequacy of the Section | storm water conveyance system. The purpose of this effort is to identify any
inadequacies that may impact the performance of the cover and recommend corrective measures.

In order to evaluate the system, AECOM first performed field reconnaissance to observe the condition of
the conveyance system and inventoried the components. Following the field reconnaissance, surveying
was completed to map components that were not identified on existing drawings. Once the mapping was
complete, the system was modeled hydraulically to determine the adequacy of the system components
during various rainfall events. Following is a more detailed account of the evaluation performed including
the results of the evaluation.

3.1 INVENTORY OF STORM WATER SYSTEM COMPONENTS

A 1-foot topographical map of the Pinewood Section | cover and the surrounding area was prepared in
December of 2006 by Glenn Associates Surveying, Inc. The map outlines features such as roads,
culverts, swales, and catch basins. A second map of the Pinewood Section | landfill was created in
March of 2009 by Kestrel following construction activities associated with the sump and leachate transfer
system installation. This map details areas where the cover was re-graded and also provides additional
storm water conveyance information; culvert pipe sizing, materials of construction, and culvert invert
elevations and storm water flow direction.

3.1.1  Drawing Review

The Section | leachate transfer system was installed on top of the existing cover and soil was placed over
the force main. This additional cover created berms across the top of Section |, which divided the center
of the cover into four areas. The center of the cover is relatively flat and is sloped approximately 1.5
percent; it is graded to drain storm water runoff away from the cover. A 12-foot wide road is located on
the outer perimeter of the force main berms. This road allows access to the force main system. The
landfill cover slopes approximately 5 percent between the access road and the perimeter of the cover.
The entire cover is currently grassed.

A series of swales are located along the perimeter of the cover in order to drain storm water runoff off of
the cover without flowing over the access road. The swales are grassed and are sloped approximately 2
percent. The topography of the Section | cover, including identified swales, is illustrated on Figure 3.1-1.

Storm water culverts were installed through the leachate transfer system berms at various locations in
order to drain runoff away from the cover. These culverts are constructed of 15-inch corrugated plastic
pipe and range in slope from 2 percent to 6 percent. Additional culverts are installed near the perimeter
of the cover and vary in size from 12-inch to 18-inch. Culvert materials include corrugated metal,
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reinforced concrete, and corrugated plastic. The locations of the culverts are also illustrated on Figure
3.1-1.

3.1.2 Field Reconnaissance

Field reconnaissance was performed in November 2010. The purpose of the site visit was to verify the
location and characteristics of storm water conveyance structures identified using the existing
topographical maps. Overgrown grass was noted near the vicinity of many of the culvert inlets during the
site visit.

Following a review of available topographical information and data collected from the field
reconnaissance, areas where additional information was needed to evaluate the conveyance capability of
the Section | cover storm water system were identified. Storm water structures not on the existing maps
were located and additional invert elevations were obtained in December 2010 by Lindler Surveying.
Storm water features not in close proximity to the Section | cover were assumed to have adequate
capacity and, therefore, were not included in the survey request.

3.2 MODELING OF EXISTING STORM WATER SYSTEM

The existing storm water conveyance system was modeled to evaluate the system's ability to drain storm
water runoff away from the landfill cover. A 10 year, 24 hour and 25 year, 24 hour designed storm event
were used in the analysis. The peak flow rates associated with the designed storm events were
calculated using PondPack V8i. PondPack is widely used to model storm water systems and calculate
flow rate characteristics.

The watershed associated with the cover was delineated using the topological information described
above. The acreage was then segregated into drainage areas in order to determine the peak runoff flow
rate associated with each storm water conveyance structure, as illustrated on Figure 3.2-1.

The entire cover is grassed; therefore, a curve number of 69 was used in the storm water model. The
time of concentration, or the time required for a drop of water to travel from the most hydrologically
remote point in the drainage area to the point of collection, was calculated in PondPack using inputs such
as curve number, slope, and hydraulic length. Culvert capacities were calculated using CulvertMaster
Version 3.1 and channel capacity was calculated using SedCAD 4. Modeling results are provided in
Appendix 3.2-1.

3.2.1  Summary of Modeling Results

Approximately 6.8 acres of the watershed is located beyond the perimeter of the Section | cover. Runoff
from this acreage is directed towards the landfill and consists of a portion of drainage area CM-29 and
CM-14 as shown on Figure 3.2-1.

Vol 1 - Projects 1 and 2_Draft Report - FINAL 3-2 February 2011



Draft for Discussion 2010 Pinewood Site Improvement Projects
Do Not Cite or Quote Volume 1 — Projects 1&2
February 9, 2011

Existing culvert and channel characteristics, including their ability to convey runoff associated with the
design storm events, are presented on Table 3.2-1. All channels in the vicinity of the cover are
appropriately sized. However, channel CO-89 is positioned directly above the cover on the southernmost
portion of the landfill.

3.2.2 Conclusions

The Section | cover is generally effective in conveying storm water off of and away from the landfill. The
cover was grassed and there were no significant areas of erosion or settlement noted. The soil mounds
that cover the leachate piping and utilities prevent direct radial flow of storm water off of the cover. Piping
has been installed to covey water from these areas and is generally effective. However, AECOM
confirmed that there are areas of surface water ponding on the Section | cover. Some of the culvert inlets
were partially blocked with sediment and grass and some were determined to be undersized for the given
drainage areas. In addition, the conveyance system is designed to gather water in swales on top of the
cover. While this is not a preferred design, it does not seem to be a problem based on the analysis of
leakage through the cover (see Section 2.3, above).

Further, there are areas where rainfall is directed onto the cover from the surrounding topography. These
areas are low and prone to ponding. Section 4.9 of this document provides specific recommendations for
correcting these concerns.
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4.0 RECOMMENDATIONS

The following recommendations are provided to the PSCT based on the Project 1 and Project 2
investigations and findings described in this document. These recommendations are also incorporated
into the Project 3, Element 2 program, which is presented in Volume 3.

4.1 SOIL COVER

Site personnel should continue to maintain the cover to prevent erosion. There are no specific
recommendations related to the cover soil evaluation.

4.2 CLAY LAYER AND PVC GEOMEMBRANE

Although the PVC geomembrane still appears to be performing satisfactorily as an infiltration barrier, due
to the loss of plasticizer that has occurred since closure of Section |, it is recommended that samples of
the membrane be re-evaluated in five years. There are no specific recommendations related to the clay
liner.

4.3 LEACHATE GENERATION ANALYSIS

4.3.1 Leachate Trend Analysis

Regular monitoring of leachate generation data versus rainfall should be continued. With the improved
accuracy of the leachate generation data, trends may emerge that could not be recognized currently. As
the Section | cover ages, leakage of precipitation through the cover system may become more likely and
the trend plots could help identify if and when this occurs.

Comparing leachate generation data with water table and potentiometric surface variations over time, is
recommended to determine if there is a meaningful correlation between the head difference (gradient)
between the surrounding aquifers and leachate levels maintained in the landfill. This could shed light on
the cause of the increasing leachate generation rates for the Section | landfill. Adequate wells do not
currently exist in the water table aquifer to accurately depict the water table surface around the Section |
landfill. Volume 3 of this report outlines additional water table monitoring wells that would provide
adequate data to accurately depict water levels in and around the Section | landfill.

4.3.2 On-Site Weather Station

The addition of an on-site weather station would provide more accurate, site specific precipitation data.
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4.4 SETTLEMENT ANALYSIS

The settlement plates are not distributed uniformly across the cover. The plates are located only on the
high points. More uniform distribution of settlement plates would provide a more accurate understanding
of the cover settlement. Recommended locations for additional settlement markers on Section | are
presented on Figure 4.4-1.

Monitoring of settlement across the Section | cover can be enhanced and made more useful in identifying
trends and significant settlement events by adopting the following:

o Develop a more rigorous and scheduled surveying program to minimize data inconsistencies, and

¢ Plotting the data expeditiously to validate the values and quickly identify inconsistencies.

A topographic survey was last performed in 2006. A new topographic survey is recommended to identify
settlement that may have occurred in areas without settlement markers.

4.5 SOIL GAS MONITORING

The final cover over Section | does not incorporate gas management into its design. VOC “hot spots”,
particularly over Cell E, may be reflective of diffusion of the VOCs through the geomembrane and clay,
historic surface spills, construction flaws in the cover placement, or a degraded condition of the cover in
these particular areas.

Although there is an apparent issue with VOC vapors diffusing through the PVC geomembrane and clay
layer, the occurrence of VOCs in the cover soils does not appear to present a problem for the growth of
the vegetative cover and VOCs are not detectable by a PID within the breathing zone in ambient air
above the cover. Based on the field observations and geotechnical testing results, the physical properties
of the clay soil layer did not appear to be impacted by the VOC vapors.

Soil Gas is, however, apparently impacting pore water contained within the cover soils on the landfill. The
contribution of these constituents to adjacent groundwater, storm water runoff, and French drain
discharge to surface water is unknown.

Soil gas survey points are recommended to monitor the vapors in the cover soils over the landfill on an
annual basis. Soil gas survey points are also recommended to be installed at three areas adjacent to the
landfill “hot-spots” to evaluate whether vapor emissions may be moving into the soils adjacent to the
landfill and beyond the cover. The recommended soil gas survey points should be installed as permanent
shallow (2-foot) gas monitoring wells. Permanent soil gas survey points are illustrated on Figure 4.5-1.

Three shallow groundwater monitoring wells are also recommended to be installed adjacent to the “hot-
spots”. These wells could be used to evaluate groundwater occurrence and quality near the French
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drains. Analysis of water from these wells, compared with the soil gas data may be useful in evaluating
the low VOC detections in water from the Section | French drain, particularly at Manhole 5. The wells
should be sampled contemporaneously with the soil gas survey points and analyzed for VOCs, including
1,4-dioxane. The presence of chlorinated VOCs in groundwater and absence of 1,4-dioxane could
provide an indication that groundwater contaminants are originating from soil gas as opposed to a release
of landfill/leachate constituents. The recommended locations of the monitoring wells are illustrated on
Figure 4.5-1.

4.6 SHALLOW COVER WELLS

The analytical data from the Section | shallow cover surface wells are highly variable due to shallow depth
of these wells and the low volume of water they contain. Given that these wells may be acting more as
sumps rather than monitoring transient water, the ongoing need to continue monitoring these shallow
cover wells should be re-evaluated. The data collected from these wells should only be used to establish
long term trends such as any increasing or decreasing concentrations of constituents in the cover pore
water. If PSCT feels the need to continue to monitor these shallow cover wells, the analytical and
sampling recommendations for the existing shallow cover surface wells in all landfill sections are noted
below:

e All shallow surface cover wells should be sampled for VOCs on an annual basis to establish and
monitor long term trends in the characteristics of water in the shallow cover wells on Sections I, I,
and Il of the landfill. This monitoring should be performed to determine if there are any
significant changes in shallow or perched water quality on the landfill covers, such as increases
or decreases in VOCs. If any such significant changes are observed, further investigations could
be conducted to determine the cause of such changes.

e If such constituents as metals and semi-volatile organics (which would not be expected to be
transferred by diffusive migration through a geosynthetic membrane and through the clay layers
via gas emissions) were consistently shown to be present in water samples, contributions of
these constituents from other sources would need to be considered. These other sources could
include residuals of constituents from previous spills or leaks on the landfill cover from past
activities at the site. Therefore, the following additional monitoring is recommended:

e One existing water table well (WT032), located near Section | should be used as a
background well for the shallow cover wells. This well should be sampled on an annual
basis for VOCs; SVOCs; pesticides/herbicides, 1,4 dioxane and RCRA metals. The
location of water table well WT032 in relation to Section | is illustrated on Figure 4.6-1.

e One shallow cover well in each of the three landfill sections (Sections I, II, and Ill), should
also be sampled on an annual basis for SVOCs, pesticides/herbicides, 1,4 dioxane and
RCRA metals. These wells should be selected based on water samples exhibiting the
historically highest VOC concentrations. The monitoring data from each shallow cover
well should be compared with the results from well WT032.
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4.7 FRENCH DRAIN WATER QUALITY MONITORING

Sampling, analytical, and other recommendations for the site-wide system of French drains are noted
below:

e The three main discharges from the French drains should be sampled for VOCs, 1,4 dioxane, and
RCRA metals on a quarterly basis at the discharge points into Ponds A and B or the first manhole
upstream on the French drain piping from the discharge points into Ponds A and B. On an
annual basis, these three discharges should also be monitored for SVOCs and
pesticides/herbicides. The recommended sampling points are illustrated on Figure 4.7-1.

o At least one groundwater monitoring well should be installed between the edge of the Section |
landfill cover and the Section | French drain between manholes 4 and 5 and monitored for VOCs,
1,4 dioxane, and RCRA metals on a quarterly basis in order to determine if any of the water
observed in the shallow cover wells on Section | is flowing off of the cover and toward the Section
| French drain. The recommended monitoring well location is illustrated on Figure 4.5-1.

e Due to such low concentrations of VOCs and metals in the French drain water discharge to Pond
A and Pond B, no additional treatment of this water is deemed necessary or recommended at this
time.

o The collection and treatment of this French drain water may need to be considered at some point
in the future if cadmium becomes an issue with regard to the NPDES effluent limitations for
Outfall 001. Pump stations could be installed to intercept the French drain water and direct it
back to the area of the existing aeration basins for VOC removal and metals treatment/removal.
However, additional treatment processes would need to be designed, permitted and constructed
if metals removal is required. The total volume of all three French drain discharges to either
Ponds A or B is estimated to be in the range of 30 to 50 gallons per day (GPD) (0.043 to 0.072
million gallons per day [MGD]) based on observations during site visits in October and November
2010.

4.8 SURFACE WATER QUALITY MONITORING

Sampling, analytical, and other recommendations for the storm water discharges are noted below:

e Storm water sampling should be in accordance with any requirements of a revised Storm Water
Pollution Prevention Plan (SWPPP) for the site specified in the revised General NPDES Permit
for storm water discharges associated with industrial activity, which became effective January 1,
2011.

e NPDES Permit No. SC0042170 specifies monitoring requirements for various outfalls or
discharges from the site. The facility should continue to monitor in accordance with the existing
or renewed permit.
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e The rationale for the basis of any re-issued NPDES Permit effluent limitations should be
thoroughly reviewed before accepting any effluent limitations specified in that permit, especially
effluent limitations for any metals such as cadmium and/or mercury.

e |t is recommended that storm water sampling at the present storm water sampling stations that
discharge into Pond A (Figure 2.8-1) be discontinued.

e For discharges to Pond A, new sampling stations should be established at the following locations:
- two influent piping locations to the First Flush Basin from the Section | landfill area,
- the discharge from the First Flush Basin, and
- the existing storm water sampling location SI-SW-3.

e For discharges to Pond B, new sampling locations should be established at the two influent piping
locations to Pond B.

These sampling locations are illustrated on Figure 4.8-1. Monitoring at these new sampling locations
should include VOCs, RCRA metals, and 1,4 dioxane on a quarterly basis and SVOCs and
pesticides/herbicides on an annual basis.

Mercury has been reported at such low concentrations that it cannot be demonstrated to be a statistically
significant contaminant to environmental media at the Pinewood site. No regulatory decisions should be
made based on mercury data until any future detections can be demonstrated to be statistically valid with
respect to the laboratory analytical methods and quality control procedures. Similarly, some additional
evaluation, including background data in storm water and groundwater and laboratory methodology, is
needed to verify the low concentrations of cadmium being detected at the site.

4.9 STORM WATER MANAGEMENT

4.9.1 Culvert Improvements

Various culverts are currently undersized to accommodate runoff from the modeled storm events.
Preliminary sizing for replacement culverts is presented in Table 4.9-1. The majority of the replacement
culverts are similar in size to those recommended for replacement. For example, culvert J-21 is currently
18-inches in diameter and a 24-inch replacement culvert is required.

Acreage near the inlet of culvert J-43 is currently subject to ponding; this culvert is currently undersized
and needs to be replaced. The culvert is currently composed of two 12-inch pipes; two 30-inch pipes are
required to accommodate runoff from the designed storm event. The culvert should also be lowered and
relocated approximately 60 feet to the southeast in order to ensure positive drainage. The recommended
location of culvert J-43 is illustrated on Figure 4.9-1.
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4.9.2 Redirecting Drainage Away From the Section | Cover

Allowing storm water to run onto the landfill cover should be avoided whenever possible. Culvert J-43
drains drainage area CM-14. CM-14 is approximately 5.5 acres in size and extends beyond the landfill
cover. Re-grading may be possible to reduce the amount of runoff reaching culvert J-43. Reducing the
acreage of drainage area CM-14 would in turn reduce the required size of the J-43 replacement culverts.
A berm is proposed to divert runoff away from the cap and reduce the size of drainage area CM-14. The
location of this berm and the proposed reduction in the drainage area size is illustrated on Figure 4.9-1.

A portion of drainage area CM-29 is also located beyond the cover. A culvert in this drainage area
discharges to the high point of channel J-129. This portion of the channel is located on the perimeter of
the cover. It may be possible to install a berm to redirect storm water into the channel at a point down
gradient of the cover. Proposed measures to reduce the size of drainage area CM-29 are illustrated on
Figure 4.9-1.
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TABLE 2.2-1
Summary of Soil Depths and Thicknesses
Section | Cover
Pinewood Landfill
Pinewood, South Carolina

Depth Depth
Below Below
Land Land
Surface Anchor Trench Test Pits Cover Test Pits Soil Test Borings Surface
(feet) AT-1A-02 AT-1B-02 AT-1C-02 AT-1E-01 AT-1E-02 TP-1A-01 TP-1D-01 TP-1D-02 TP-1E-01 SB-1A-01 SB-1B-02 SB-1B-03 SB-1C-04 SB-1C-05 SB-1D-06 SB-1D-07 SB-1E-08 SB-1E-09 SB-1E-10 (feet)
e 1 = - - - - - - - - - - - - - - - - - - e ] -
— 2 = — — — — — — — — — — — — — — — — [ — 2 —
3 - |_| - - - - - ] I_I 3
=1 BB B —o BUEENE E _ 0 B.H BB UE:S
- ——a =/t 3 B—= el BREH E = =
— 6 = —_— —_— T —_— |—| — f— — — — — — —_— —_— —_— 6 =
—.- = = = = U = = i = = Sl|EFY9pEF = = =i
— 8 =— —_— —_— —_— —_— —_— —_— —_— — —_— —_— —_— — |_| —_— —_— —_ 8 =
— O - — — — — — — — — — — — — — — - — — — O -
— 10 0=
Sample Interval (feet below land surface) 6-7 3-4 3-5 3-5 6-8 45-6.5 4-55 3-5 6-8 4-6 7-9 15-35 25-45 2-4
Notes:
Thickness and Depth of Soil Layers in Test Pits is illustrated at the Geomembrane Sampling Locations.
Depth intervals are rounded to the nearest 0.5 feet for illustrative purposes.
LEGEND
Top Soil (0.5 feet typical)
) Sandy Clay to Clayey Sand
Cover Soils
Claystone
| Undisturbed Sample Interval
Clay Layer Clay, moist, plastic
. = PVC Geomembrane
Protective
Soil Layer
over Waste
Table 2.2-1 Summary of Soil Depths and Thicknesses - Section | Cover lof1l February 2011



TABLE 2.2-2
Summary of Geotechnical Laboratory Tests on Undisturbed Soil Samples
Section | Cover
Pinewood Landfill
Pinewood, South Carolina

Date Atterberg Limits Soils
Sample Depth Moisture | Dry Density [ Passing Soils Hydraulic USCS
Sample Below Grade Sample Sample Percent (pcf) P200 <0.005 mm | Conductivity [ Classification
Number (feet) Received | Extracted Lt PL Pl Sieve (%) (cm/s)
(%)

@ |[TP-1A-01 6-7 12/23/2010 | 01/04/11 50 23 27 29.2 96.2 79.3 37.8 1.04x10” CH
E TP-1D-01 3-4 12/23/2010 | 01/04/11 46 23 23 21.5 74.7 CL
§ TP-1D-02 3-5 12/23/2010 | 01/04/11 55 23 32 22.8 103.1 81.4 41.9 5.58x10°8 CH
§ TP-1E-01A 3-5 12/23/2010 | 01/04/11 59 21 38 27.6 96.4 78.5 45.0 7.74x10® CH
3 TP-1E-01B 3-5 12/23/2010 | 01/04/11 29.6

SB-1A-01 6-8 12/23/2010 | 01/04/11 50.7

SB-1A-01(A) 6-8 12/23/2010 | 01/04/11 47 23 24 334 874 85.8 37.1 1.71x10” CL

SB-1B-2 4.5-6.5 12/23/2010 | 01/04/11 24.1

SB-1B-2(A) 45-6.5 12/23/2010 | 01/04/11 58 25 33 30.2 91.6 90.6 47.7 2.65x10° CH

SB-1B-3 4-5.5 12/23/2010 | 01/04/11 44 23 21 27.9 99.5 71.1 33.0 1.38x10° CL

SB-1C-04 3-5 12/23/2010 | 01/05/11 13.4
” SB-1C-04(A) 3-5 12/23/2010 | 01/05/11 33 16 17 16.7 108.9 45.8 26.0 8.74x10°® SC
© [sB-1C-05 6-8 12/23/2010 | 01/05/11 21.5
5 SB-1C-05(A) 6-8 12/23/2010 | 01/05/11 38 17 21 16.2 112.6 37.2 27.9 1.85x10° SC
g SB-1D-06 4-6 12/23/2010 | 01/05/11 43 21 22 16.9 124.8 36.3 22 2.85x10° SC
2 [SB-1D-06(A) 4-6 12/23/2010 | 01/05/11 16.9 58.8 CL
‘S |SB-1D-07 7-9 12/23/2010 | 01/05/11 50 21 29 26.1 77.6 CH
@ SB-1D-07(A)* 7-9 12/23/2010 | 01/05/11 11.6

SB-1E-8 1.5-3.5 12/23/2010 | 01/05/11 57 20 37 22.8 104.8 72.0 46.3 2.33x10° CH

SB-1E-8(A) 1.5-35 12/23/2010 | 01/05/11 18.2

SB-1E-9 2.5-45 12/23/2010 | 01/05/11 24.7 SC

SB-1E-9(A) 2.5-45 12/23/2010 | 01/05/11 50 21 29 25.2 CH

SB-1E-10 2-4 12/23/2010 | 01/05/11 10.7

SB-1E-10(A) 2-4 12/23/2010 | 01/05/11 50 21 29 221 73.9 CH

Notes:

LL = Liquid Limit cm/s = centimeters per second (A) ~ denotes the bottom portion of the Shelby tube Cover Soils above Clay Layer

PL = Plastic Limit mm = millimeters * ~ s0il below PVC geomembrane

Pl = Plasticity Index USCS = Unified Soil Classification System

pcf = pounds per cubic foot Unless Noted Otherwise Testing Was Performed on Clay Layer above PVC Geomembrane

Table 2.2-2 and 2.2-3 Summary of Geotechnical Lab Test Results lofl February 2011



Summary of Geotechnical Laboratory Tests on Bulk Soil Samples

TABLE 2.2-3

Section | Cover
Pinewood Landfill
Pinewood, South Carolina

Atterberg Limits Soils
Sample Passing USCS
Depth Below P200 e
Sample Date Sample Classification
Grade ; LL PL Pl Sieve
Number Received
(feet) (%)
o0 AT-1B-01 12/23/2010 40 28 12 52.2 ML
o =
S % % AT-1C-01 12/23/2010 40 27 13 43.4 SM
[}
<= Q2 AT-1E-01 12/23/2010 53 29 24 CH
2 SB-1A-01 0-2 12/23/2010 34 25 9 SC
'g SB-1B-02 2-4 12/23/2010 36 23 13 29.2 SC
f SB-1C-04 2-4 12/23/2010 NP NP NP SM
0
P SB-1D-06 2-4 12/23/2010 47 36 11 15.5 SM
'(% SB-1D-07 0-2 12/23/2010 NP NP NP 36.6 SM
" TP-1A-01 12/23/2010 39 18 21 39.1 SC
E TP-1D-01 12/23/2010 NP NP NP 26.4 SM
0
2 TP-1D-02 12/23/2010 NP NP NP 27.2 SM
§ TP-1E-01 1-2 12/23/2010 25 14 11 18.6 SC
o
O TP-1E-01 2-2.9 12/23/2010 NP NP NP 15.4 SM
Notes:
LL = Liquid Limit
PL = Plastic Limit
PI = Plasticity Index
USCS = Unified Soil Classification System
Table 2.2-2 and 2.2-3 Summary of Geotechnical Lab Test Results 1 of 1 February 2011




TABLE 2.2-4
Summary of PVC Geomembrane Test Results
Section | Cover
Pinewood Landfill

Pinewood, South Carolina

Tensile Depth Below| Seam Peel Seam Shear
Mean Strength at | Break Strength Break Grade or Strength Strength @ Perggnt
Sample No. Thickness . ] . Cover @100% Peel 100% Shear Plasticizer
. 100% Strain (ppi) Elongation % : . )
(mils) (oP)) Thickness Incursion Elongation %
(feet) (ppi) (ppi)
AT-1A-01(A) 16.7 54 60 210 40 163
2 AT-1A-01(B) ' 50 53 178 ' '
L [AT-1BO0I (A) 78 55 198
e 18.2 45
L | AT-1B-01 (B) 48 54 209
S | AT-1C-01 (A) 202 42 58 270 6.0 180 46.0
§ AT-1C-01 (B) ' 38 52 266 ' ' '
= [AT-1E-01 (A) 196 35 44 232 45 47.0
2 [AT-IE0L(B) ' 32 25 263 : '
& [AT-1E-02(A) 36 50 278
19.2 35
AT-1E-02 (B) 36 53 323
TP-1A-01(A) 37 54 302
18.6 8.0
TP-1A-01(B) 31 46 302
TP-1A-01-
B Lower (A) - 36 51 285 6o
a | TP-1A-01- 31 50 367
o Lower (B)
[ TP-1D-01(A) 203 31 55 462 47
S TP-1D-01(B) ' 35 54 362 '
8 [TpP-1D-02(A) 5o 35 57 342 o5
TP-1D-02(B) ' 32 52 357 '
TP-1E-01(A) 46 59 337
19.9 5.0
TP-1E-01(B) 31 48 334
Notes:
mil = one-thousandth of an inch
ppi = pounds per inch
SPECIFICATIONS FOR NEW 20-mil PVC GEOMEMBRANE:
Thickness ~ 20mils (+/- 1mil)
Tensile Strength at 100 percent Strain ~ 20 ppi
Break Strength at 100 percent Strain ~ 48 ppi
Break Elongation ~ 360 %
Peel Strength 12.5 ppi
Shear Strength 38.4 ppi
Percent Plasticizer ~ 30%
Table 2.2-4 Summary of Geomembrane Test Results lofl February 2011



TABLE 2.4-1

Summary of Settlement Plate Survey Data - Section | Cover
Section | Cover

Pinewood Landfill

Pinewood, South Carolina

Table 2.4-1 Summary of Settlement Plate Survey Data

PLATE NUMBER A1 B-1 B-2 B-3 C-1 D-1 D-2 D-3 D-4 D-5 E-1 E-2 E-3
DATE
Apr-83 140.230 144.100 145.880 140.380 139.070
May-83 141.000 143.930 145.630 141.210 138.900
Jan-84 140.780 143.780 145.400 141.040 138.710
Jan-85 140.650 143.660 145.230 140.890 138.560
Jul-86 140.470 143.450 140.660 138.380
Aug-87 140.400 143.430 140.630 138.300
Dec-87 140.390 143.420 140.620
Jan-88 140.380 143.410 140.620
Mar-88 140.350 143.380
Oct-89 140.170 143.280 138.110
May-90 140.170 143.280 138.110
Mar-92 140.100 143.220 137.930
Jan-94 140.400 143.390 145.220 140.620 138.190
Mar-94 140.390 143.410 145.230 140.640 138.200
Jun-94 140.360 143.410 145.220 140.640 138.200
Sep-94 140.330 143.400 145.190 140.630 138.190
Dec-94 140.310 143.390 145.170 140.630 138.190
Mar-95 140.320 143.410 145.170 140.650 138.180
Jun-95 140.290 143.390 145.150 140.630 138.160
Sep-95 140.260 143.370 145.110 140.600 138.130
Dec-95 140.250 143.370 145.100 140.600 138.120
Mar-96 140.290 143.410 145.130 140.640 138.150
Jun-96 140.270 143.400 145.120 140.630 138.150
Sep-96 140.240 143.370 145.070 140.600 138.110
Dec-96 140.230 143.370 145.070 140.610 138.120
Mar-97 140.240 143.380 145.070 140.620 138.120
Jun-97 140.220 143.380 145.050 140.600 138.100
Sep-97 140.220 143.380 145.050 140.600 138.100
Dec-97 140.190 143.360 145.020 140.540 138.080
Mar-98 140.180 143.340 144.990 140.480 138.040
Jun-98 140.130 143.310 144.950 140.420 137.990
Sep-98 140.120 143.300 144.930 140.390 137.960
Dec-98 140.160 143.340 144.960 140.430 137.990
Mar-99 140.170 143.360 144.970 140.430 137.990
Jun-99 140.150 143.350 144.950 140.400 137.970
Sep-99 140.105 143.303 144.900 140.344 137.905
Dec-99 140.142 143.350 144.933 140.370 137.623
Mar-00 140.122 143.334 144.906 140.348 137.896
May-00 140.156 143.372 144.934 140.375 137.925
Sep-00 140.099 143.303 144.864 140.301 137.850
Dec-00 140.128 143.334 144.887 140.331 137.873
Mar-01 140.070 143.279 144.829 140.278 137.818
Jun-01 140.084 143.292 144.832 140.284 137.823
Sep-01 140.083 143.294 144.827 140.286 137.825
lof2
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TABLE 2.4-1
Summary of Settlement Plate Survey Data - Section | Cover
Section | Cover

Pinewood Landfill

Pinewood, South Carolina

PLATE NUMBER A B-1 B2 B3 C-1 D1 D-2 D3 D4 D5 E-1 E-2 E3
DATE
Jan-02 140.079|  143.296]  144.815|  140.281|  137.812
Mar-02 140.053|  143.271|  144.782| 140257  137.787
Jun-02 140.092|  143.312|  144.821|  140.300]  137.831
Sep-02 140.048|  143.269]  144.768]  140.250|  137.778
Dec-02| 132.065] 141.269| 143.198] 138.548]  143.692] 140.039| 143265 144.756| 140.250| 137.772| 143250 142961 141442
Mar-03| 132.067| 141270 143203] 138551 143.679]  140.042] 143272 144.752] 140.253] 137.769]  143.271] 142.958]  141.447
Jun-03| 132041 141.234] 143.178] 138.527|  143.624| 140.008] 143256 144720 140.235| 137.748] 143251 142938] 141.435
Sep-03|  132.047] 141.233] 143.184] 138535  143.604] 140.012] 143.247] 144.705] 140.224] 137.735] 143.249] 142.929]  141.431]
Dec-03| 132.045] 141.229] 143.187| 138.536]  143.584| 140.017| 143256 144.699| 140227 137.731] 143260 142929 141437
Mar-04|  131.953] 141.003] 143.063] 138.433]  143.488 143.206|  144.646|  140.193| 137.688| 143186 142.876|  141.367
Jun-04]  132.019] 141.200{ 143.184] 138.518]  143.496 143238  144.652| 140199  137.693| 143239 142.888]  141.423
Sep-04| 132005 141.176] 143165 138.501]  143.483 143219  144.631| 140183 137.675| 143226 142.878]  141.408
Mar-05 139.937| 143202  144.602|  140.157|  137.642
Aug-05 139.952|  143.227| 144597  140.157|  137.632
Sep-05|  132.011] 141.167| 143.88] 138.516]  143.447| 139.982] 143.252] 144.631] 140.204] 137.681] 143.261] 142.803]  141.441]
Dec-05| 132.029|  141.182] 143.206] 138.534]  143.456|  139.995| 143.250| 144.636| 140.211| 137.681| 143270 142.804| 141.448
Mar-06]  131.988]  141.153|  143.175|  138.494]  143.397]  139.951]  143.219| 144588|  140.172|  137.636]  143.231|  142.852|  141.412
May-06]  132.005] 141.149] 143.188]  138.506]  143.403|  139.969]  143.240|  144.600]  140.189]  137.653|  143.252|  142.871|  141.436
Sep-06]  132.034]  141.173]  143.219] 138.535]  143.418]  139.999] 143.270] 144.619] 140.212] 137.676]  143.283]  142.895]  141.465)
Nov-06]  132.019 141.17] 143215] 138523]  143.401]  139.986]  143.262]  144.609]  140.209]  137.664]  143.279]  142.879]  141.458
Feb-07|  132.038]  141.181]  143.238]  138.546]  143.405]  140.000|  143.281]  144.615]  140.219]  137.668]  143.290]  142.887]  141.473
May-07|  132.009]  141.142| 143.214] 138.517]  143.369]  139.966]  143.261| 144589  140.192|  137.637|  143.272| 142.867|  141.456
Aug-07|  131.976] 141.133| 143.186]  138.493|  143.339]  139.961|  143.246| 144567  140.176]  137.616|  143.258|  142.848| 141441
Nov-07|  131.964| 141103 143177 138.48]  143.305]  139.929]  143.221| 144.539]  140.150]  137.584]  143.231] 142.813]  141.413
Mar-08 131.05]  141.088]  143.169|  138.469|  143.282|  139.927|  143.216]  144524|  140.140]  137.574]  143.229]  142.802]  141.410
May-08|  131.044] 141.073] 143.162]  138.459]  143.265|  139.896]  143.193| 144510  140.129]  137.553|  143.215|  142.791|  141.405
Aug-08]  131.935]  141.054] 143.154] 138.447| 143.247|  139.878|  143.177|  144.497|  140.123|  137.545|  143.208|  142.779]  141.398
Nov-08|  131.026] 141072 143151  138.442 143.23]  139.888]  143.190]  144.480]  140.109] 137533  143.219|  142.779]  141.399
Mar-09]  131.018]  141.049]  143.161]  138.448]  143.210|  139.861|  143.175|  144.472|  140.111]  137.519] 143.217|  142.770] _ 141.400
Jun-09|  131.949] 141.075]  143.185]  138.474| 143246 _ 139.893| _ 143.212 140.147|  137.548]  143.263|  142.811 141451
Oct-09] 131.008]  141.037| 143.155] 138.439|  143.184|  139.831|  143.149| 144441  140.098|  137.476]  143.207|  142.750]  141.39
Dec-09]  131.019]  141.052 14318]  138.452]  143.201]  139.853]  143.185]  144.470]  140.127]  137.498]  143.250]  142.781]  141.437
Mar-10|  131.875]  140.999]  143.133] _ 138.405 143.13|  139.793|  143.126]  144.401]  140.070 143.188] 142.712|  141.369
Jun10|  131.896]  141.028]  143.163|  138.442|  143.165|  139.825|  143.163|  144.433|  140.121|  137.473| 143232  142.761|  141.423
Oct-10 131.931 141.052 143.195 138.471 143.187 139.864 143.207 1447468 140.158 137.502 143.283 142794 141462
Lifetime Total A (ff)] _-0.13400] _ -0.21700] _ -0.00300] _ -0.07700] __-0.50500] _ -0.36600] _ -0.89300] _ -1.41200] _ -0.22200] _ -1.56800] _ 0.02400] _ -0.16700] __0.02000
Average Quarterly A (ft)]  -0.00462] -0.00748] -0.00010] -0.00266] -0.01741] -0.00482] -0.01130] -0.02017] -0.00296] -0.02091]  0.00083| -0.00576]  0.00069
Maximum 132.07 141.27 143.24 138.55 143.69 141.00 144.10 145.88 141.21 139.07 143.29 142.96 141.47
Minimum 131.88 141.00 143.06 138.41 143.13 139.79 143.13 144.40 140.07 137.47 143.19 14271 141.37

The two (2) destroyed plates

* Surveyed by Virogroup. All previous elevations were surveyed by Mathis. Virogroup's control system is +0.12 above Mathis' last remaining benchmark on site. All five (5) settlement plates were replaced.
were reset to last known elevation. The three (3) bent plates were reset by measuring distance from ground to bend and bend to top of casing.

OUTLIERS REMOVED

row 57 is start of measurements

Jrow 9 is start of measurements

Jrow 57 is start of measurements

132.065 141.269 143.198 138.548 143.692 140.230 144.100 145.880 140.380 139.070 143.259 142.961 141.442
[row 21 was used previously
140.400 143.390 145.220 140.620 138.190
Table 2.4-1 Summary of Settlement Plate Survey Data 20f2
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TABLE 2.4-2
Summary of Projected Settlement
Section | Cover
Pinewood Landfill
Pinewood, South Carolina

Section | Landfill
Cells Cell A Cell B Cell C Cell D Cell E
Sumps 1A1P 1A2P 1A3P 1A4P 1B1P 1B2P 1B3P 1C1P 1C2P 1C3P 1D1P 1D2P 1D3P 1E1P 1E2P 1E3P
1996] Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 2 Note 2 Note 2 Note 1 Note 1 Note 1
1997] Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 5,938 16,553 9,075 Note 1 Note 1 Note 1
1998] Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 3,231 25,712 10,633 Note 1 Note 1 Note 1
1999] Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 4,594 21,972 10,314 Note 1 Note 1 Note 1
2000] Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 3,150 29,350 10,612 Note 1 Note 1 Note 1
2001 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 3,012 21,132 11,702 Note 1 Note 1 Note 1
2002 3,626 5,814 2,804 3,331 2,972 4,593 3,233 17,877 10,573 8,012 1,472 15,641 13,068 6,451 7,235 3,102
2003 6,813 8,735 3,341 6,807 5,893 6,711 3,960 9,045 11,182 11,662 1,417 29,798 21,310 8,455 8,613 3,610
2004 4,128 5,039 2,495 3,631 3,865 3,787 2,722 7,189 8,923 8,576 1,418 14,317 24,855 3,554 5,045 4,441
2005 7,114 10,897 5,804 6,924 12,008 11,978 6,935 25,638 18,342 19,353 4,695 33,714 11,594 8,209 10,021 7,074
2006 9,830 11,293 9,503 8,575 15,065 11,591 7,992 16,930 18,541 22,190 4,757 28,425 8,141 9,140 10,967 7,044
2007 9,448 12,858 8,580 17,758 10,565 14,398 7,862 38,622 33,450 43,049 4,057 50,080 28,464 17,047 16,546 12,405
2008 12,995 19,651 8,082 13,678 11,524 14,221 8,846 30,554 32,054 37,087 2,476 46,478 23,148 13,464 18,343 8,330
2009 11,263 18,172 8,774 14,351 12,660 16,155 15,700 27,948 27,023 42,635 8,948 85,901 26,712 12,298 16,123 8,860
2010 9,267 21,657 7,549 11,564 18,046 14,088 8,351 27,143 35,985 41,814 13,083 121,769 24,565 10,892 14,670 7,848
Gallons Leachate Removed 74,484 114,117 56,932 86,620 92,598 97,521 65,601 200,945 196,072 234,376 62,248 540,843 234,193 89,511 107,563 62,714
Cubic Feet Removed 9,958 15,256 7,611 11,580 12,379 13,038 8,770 26,864 26,213 31,334 8,322 72,305 31,309 11,967 14,380 8,384
Surface Area Attributed to Sump (SF) 58,465 42,275 39,620 49,305 40,435 27,920 49,060 56,500 43,465 49,000 59,140 40,040 51,275 120,680 108,365 115,053
Average Projected Settlement (ft) 0.17 0.36 0.19 0.23 0.31 0.47 0.18 0.48 0.60 0.64 0.14 1.81 0.61 0.10 0.13 0.07
Cumulative Settlement at Near-by Marker (ft) NA NA NA NA NA 0.22 0.08 NA 0.50 NA 0.38 0.60 0.62 NA 0.17 NA
Gallons Leachate Removed 332,153 255,720 631,393 837,284 259,789
Cubic Feet Removed 44,405 34,187 84,411 111,936 34,731
Surface Area Attributed to Cell (SF) 189,665 117,415 148,965 150,455 344,098
Average Projected Settlement (ft) 0.23 0.29 0.57 0.74 0.10
Average Cumulative Measured Settlement (ft) 0.13 0.10 0.50 0.45 0.04

Table 2.4-2 Summary of Projected Settlement

Note 1 - Leachate data not used because settlement data was not available for this time period

Note 2 - Leachate data not available for this time period

lof1l
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Soil Gas Survey Analytical Results
GORE Standard Target VOCs/SVOCs (Al)

TABLE 2.5-1

Section | Cover
Pinewood Landfill

Pinewood, South Carolina

SAMPLE

AN'Z’C\T(EED F'IEDLD NAME TPH | BTEX BENz|  ToL| EBENZ|  mpxvl|  oxyL
MDL= 0.02 0.02 0.02 0.02 0.03 0.02

11/19/10 BG-01 648027 16.45 0.26 0.13 0.07 0.02 0.04 bdl
11/19/10 BG-02 648028 0.11 nd nd nd nd nd nd
11/18/10 SG-1A-01 648029 0.12 0.06 0.06 nd nd nd nd
11/19/10 SG-1A-02 648030 0.09 nd nd nd nd nd nd
11/19/10 SG-1A-03 648031 0.31 nd nd nd nd nd nd
11/19/10 SG-1A-04 648032 0.18 0.02 0.02 nd nd nd nd
11/19/10 SG-1A-06 648033 0.19 nd nd nd nd nd nd
11/19/10 SG-1A-05 648034 0.16 0.04 0.04 nd nd nd nd
11/19/10 SG-1A-07 648035 0.04 nd nd nd nd nd nd
11/20/10 SG-1A-09 648036 0.06 bdl bdl nd nd nd nd
11/20/10 SG-1A-08 648037 0.08 nd nd nd nd nd nd
11/19/10 SG-1B-10 648038 0.08 0.06 0.06 nd nd nd nd
11/18/10 SG-1C-20 648039 18.29 0.20 0.20 bdl nd nd nd
11/19/10 SG-1B-11 648041 0.20 nd nd nd nd nd nd
11/19/10 SG-1B-12 648042 0.02 0.05 0.05 nd nd nd nd
11/18/10 SG-1B-13 648043 0.02 bdl bdl nd nd nd nd
11/19/10 SG-1B-14 648044 0.12 0.05 0.05 nd nd nd nd
11/18/10 SG-1B-15 648045 0.05 nd nd nd nd nd nd
11/18/10 SG-1B-16 648046 0.05 0.09 0.09 nd nd nd nd
11/19/10 SG-1B-22 648047 0.55 0.02 0.02 nd nd nd nd
11/19/10 SG-1B-24 648048 0.05 0.04 0.04 nd nd nd nd
11/20/10 SG-1B-26 648049 0.59 0.05 0.05 nd nd nd nd
11/19/10 SG-1B-17 648050 0.31 0.03 0.03 nd nd nd nd
11/18/10 SG-1B-18 648051 0.10 0.04 0.04 nd nd nd nd
11/19/10 SG-1C-27 648053 0.08 0.13 0.13 nd nd nd nd
11/18/10 SG-1D-35 648054 49.09 0.70 0.42 0.14 0.05 0.05 0.04
11/19/10 SG-1C-25 648055 0.09 0.02 0.02 nd nd nd nd
11/19/10 SG-1D-33 648056 0.91 0.08 0.05 0.02 nd nd bdl
11/19/10 SG-1C-23 648057 2.63 0.13 0.10 0.03 nd nd bdl
11/19/10 SG-1C-21 648058 0.23 0.05 0.05 nd nd nd nd
11/19/10 SG-1D-31 648059 1.58 0.04 0.04 nd nd nd nd
11/18/10 SG-1D-30 648060 0.18 0.06 0.06 nd nd nd nd
11/19/10 SG-1D-32 648061 0.47 0.09 0.09 nd nd nd nd
11/19/10 SG-1D-34 648062 0.03 0.03 0.03 nd nd nd nd
11/18/10 SG-1D-36 648063 bdl nd nd nd nd nd nd
11/19/10 SG-1E-49 648064 1.25 0.96 0.16 0.36 0.10 0.19 0.14
11/19/10 SG-1E-48 648065 0.47 0.07 0.05 nd 0.02 bdl nd
11/19/10 SG-1E-44 648066 8.13 0.73 0.70 nd nd nd 0.03]
11/19/10 SG-1E-42 648067 0.12 0.05 0.05 nd nd nd nd
11/19/10 SG-1E-40 648068 0.24 nd nd nd nd nd nd
11/19/10 SG-1E-39 648069 0.38 0.20 0.20 nd nd nd nd
11/18/10 SG-1E-37 648070 0.47 0.03 0.03 nd nd nd nd
11/19/10 SG-1E-41 648071 0.10 0.02 0.02 nd nd nd nd
11/19/10 SG-1E-43 648072 0.08 0.55 0.52 0.03 nd nd nd
11/19/10 SG-1E-46 648073 0.71 1.90 1.58 0.20 nd 0.05 0.06
11/19/10 SG-1E-45 648074 0.39 0.04 0.04 nd nd nd nd
11/19/10 SG-1E-47 648075 0.09 0.09 nd nd nd nd 0.09
11/19/10 SG-1E-50 648076 bdl 0.04 0.04 nd nd nd nd
11/18/10 SG-1E-38 648077 25.83 0.07 0.07 nd nd bdl bdl
11/19/10 SG-1D-28 648078 0.07 nd nd nd nd nd nd
11/19/10 SG-1D-29 648079 0.48 0.03 0.03 nd nd nd nd
11/18/10 SG-1C-19 648080 0.53 0.05 0.05 nd nd nd nd
11/19/10 | TRIP BLANK-01 648040 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-02 648052 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-03 648081 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-04 648082 nd nd nd nd nd nd nd
11/18/10 method blank | method blank nd nd nd nd nd nd nd
11/19/10 method blank | method blank nd nd nd nd nd nd nd
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TABLE 2.5-1

Soil Gas Survey Analytical Results
GORE Standard Target VOCs/SVOCs (Al)

Section | Cover
Pinewood Landfill

Pinewood, South Carolina

SAMPLE

AN'ngED F'FDLD NAME | c11,c13,8c15|  UNDEC|  TRIDEC| PENTADEC|  TMmBs|  124TMB|  135TMB
MDL= 0.04 0.02 0.02 0.02 0.03

11/19/10 BG-01 648027 0.07 0.07 nd nd bdl bdl nd
11/19/10 BG-02 648028 nd nd nd nd nd nd nd
11/18/10 SG-1A-01 648029 nd nd nd nd nd nd nd
11/19/10 SG-1A-02 648030 nd nd nd nd nd nd nd
11/19/10 SG-1A-03 648031 nd nd nd nd nd nd nd
11/19/10 SG-1A-04 648032 nd nd nd nd nd nd nd
11/19/10 SG-1A-06 648033 nd nd nd nd nd nd nd
11/19/10 SG-1A-05 648034 nd nd nd nd nd nd nd
11/19/10 SG-1A-07 648035 nd nd nd nd nd nd nd
11/20/10 SG-1A-09 648036 nd nd nd nd nd nd nd
11/20/10 SG-1A-08 648037 nd nd nd nd nd nd nd
11/19/10 SG-1B-10 648038 nd nd nd nd nd nd nd
11/18/10 SG-1C-20 648039 nd nd nd nd nd nd nd
11/19/10 SG-1B-11 648041 nd nd nd nd nd nd nd
11/19/10 SG-1B-12 648042 nd nd nd nd nd nd nd
11/18/10 SG-1B-13 648043 nd nd nd nd nd nd nd
11/19/10 SG-1B-14 648044 nd nd nd nd nd nd nd
11/18/10 SG-1B-15 648045 nd nd nd nd nd nd nd
11/18/10 SG-1B-16 648046 nd nd nd nd nd nd nd
11/19/10 SG-1B-22 648047 nd nd nd nd nd nd nd
11/19/10 SG-1B-24 648048 nd nd nd nd nd nd nd
11/20/10 SG-1B-26 648049 nd nd nd nd bdl nd bdl
11/19/10 SG-1B-17 648050 nd nd nd nd nd nd nd
11/18/10 SG-1B-18 648051 nd nd nd nd nd nd nd
11/19/10 SG-1C-27 648053 nd nd nd nd nd nd nd
11/18/10 SG-1D-35 648054 0.09 0.09 nd nd 0.02 0.02 bdl
11/19/10 SG-1C-25 648055 nd nd nd nd nd nd nd
11/19/10 SG-1D-33 648056 nd nd nd nd nd nd nd
11/19/10 SG-1C-23 648057 bdl bdl nd nd bdl bdl bdl
11/19/10 SG-1C-21 648058 nd nd nd nd nd nd nd
11/19/10 SG-1D-31 648059 nd nd nd nd nd nd nd
11/18/10 SG-1D-30 648060 nd nd nd nd nd nd nd
11/19/10 SG-1D-32 648061 nd nd nd nd nd nd nd
11/19/10 SG-1D-34 648062 nd nd nd nd nd nd nd
11/18/10 SG-1D-36 648063 nd nd nd nd nd nd nd
11/19/10 SG-1E-49 648064 nd nd nd nd bdl nd bdl
11/19/10 SG-1E-48 648065 nd nd nd nd nd nd nd
11/19/10 SG-1E-44 648066 bdl bdl nd nd nd nd nd
11/19/10 SG-1E-42 648067 nd nd nd nd nd nd nd
11/19/10 SG-1E-40 648068 nd nd nd nd nd nd nd
11/19/10 SG-1E-39 648069 nd nd nd nd nd nd nd
11/18/10 SG-1E-37 648070 nd nd nd nd nd nd nd
11/19/10 SG-1E-41 648071 nd nd nd nd nd nd nd
11/19/10 SG-1E-43 648072 nd nd nd nd nd nd nd
11/19/10 SG-1E-46 648073 nd nd nd nd nd nd nd
11/19/10 SG-1E-45 648074 nd nd nd nd nd nd nd
11/19/10 SG-1E-47 648075 nd nd nd nd nd nd nd
11/19/10 SG-1E-50 648076 nd nd nd nd nd nd nd
11/18/10 SG-1E-38 648077 0.02 bdl 0.02 bdl 0.04 0.04 bdl
11/19/10 SG-1D-28 648078 nd nd nd nd nd nd nd
11/19/10 SG-1D-29 648079 nd nd nd nd nd nd nd
11/18/10 SG-1C-19 648080 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-01 648040 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-02 648052 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-03 648081 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-04 648082 nd nd nd nd nd nd nd
11/18/10 method blank | method blank nd nd nd nd nd nd nd
11/19/10 method blank | method blank nd nd nd nd nd nd nd
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Soil Gas Survey Analytical Results
GORE Standard Target VOCs/SVOCs (Al)
Section | Cover
Pinewood Landfill

TABLE 2.5-1

Pinewood, South Carolina

SAMPLE

AN'ngED F'FDLD NAME ct12DCE|  t12DCE|  c12DCE|  NAPH&2-MN|  NAPH|  2meNaAPH|  MTBE
MDL= 0.04 0.03 0.02 0.02 0.03

11/19/10 BG-01 648027 nd nd nd nd nd nd nd
11/19/10 BG-02 648028 nd nd nd nd nd nd nd
11/18/10 SG-1A-01 648029 nd nd nd nd nd nd nd
11/19/10 SG-1A-02 648030 nd nd nd nd nd nd nd
11/19/10 SG-1A-03 648031 nd nd nd nd nd nd nd
11/19/10 SG-1A-04 648032 nd nd nd nd nd nd nd
11/19/10 SG-1A-06 648033 nd nd nd nd nd nd nd
11/19/10 SG-1A-05 648034 nd nd nd nd nd nd nd
11/19/10 SG-1A-07 648035 nd nd nd nd nd nd nd
11/20/10 SG-1A-09 648036 nd nd nd nd nd nd nd
11/20/10 SG-1A-08 648037 nd nd nd nd nd nd nd
11/19/10 SG-1B-10 648038 nd nd nd nd nd nd nd
11/18/10 SG-1C-20 648039 26.33 4.00 22.33 nd nd nd nd
11/19/10 SG-1B-11 648041 nd nd nd nd nd nd nd
11/19/10 SG-1B-12 648042 nd nd nd nd nd nd nd
11/18/10 SG-1B-13 648043 0.22 0.06 0.16 nd nd nd nd
11/19/10 SG-1B-14 648044 nd nd nd nd nd nd nd
11/18/10 SG-1B-15 648045 bdl bdl nd nd nd nd nd
11/18/10 SG-1B-16 648046 1.43 0.68 0.75 nd nd nd nd
11/19/10 SG-1B-22 648047 nd nd nd nd nd nd nd
11/19/10 SG-1B-24 648048 nd nd nd nd nd nd nd
11/20/10 SG-1B-26 648049 bdl bdl nd nd nd nd nd
11/19/10 SG-1B-17 648050 nd nd nd nd nd nd nd
11/18/10 SG-1B-18 648051 0.35 0.14 0.21 nd nd nd nd
11/19/10 SG-1C-27 648053 nd nd nd nd nd nd nd
11/18/10 SG-1D-35 648054 nd nd nd bdl nd bdl nd
11/19/10 SG-1C-25 648055 nd nd nd nd nd nd nd
11/19/10 SG-1D-33 648056 nd nd nd nd nd nd nd
11/19/10 SG-1C-23 648057 nd nd nd nd nd nd nd
11/19/10 SG-1C-21 648058 nd nd nd nd nd nd nd
11/19/10 SG-1D-31 648059 nd nd nd nd nd nd nd
11/18/10 SG-1D-30 648060 0.22 0.04 0.18 nd nd nd nd
11/19/10 SG-1D-32 648061 0.63 nd 0.63 nd nd nd nd
11/19/10 SG-1D-34 648062 nd nd nd nd nd nd nd
11/18/10 SG-1D-36 648063 0.07 bdl 0.07 nd nd nd nd
11/19/10 SG-1E-49 648064 0.47 0.04 0.43 nd nd nd nd
11/19/10 SG-1E-48 648065 bdl nd bdl nd nd nd bdl
11/19/10 SG-1E-44 648066 31.43 1.02 30.41 nd nd nd nd|
11/19/10 SG-1E-42 648067 0.45 0.10 0.35 nd nd nd bdl
11/19/10 SG-1E-40 648068 nd nd nd nd nd nd nd
11/19/10 SG-1E-39 648069 0.22 nd 0.22 nd nd nd nd
11/18/10 SG-1E-37 648070 nd nd nd nd nd nd 0.04
11/19/10 SG-1E-41 648071 0.60 0.20 0.39 nd nd nd nd
11/19/10 SG-1E-43 648072 14.04 1.08 12.95 nd nd nd nd
11/19/10 SG-1E-46 648073 5.48 0.90 4.57 nd nd nd nd
11/19/10 SG-1E-45 648074 nd nd nd nd nd nd nd
11/19/10 SG-1E-47 648075 0.22 bdl 0.22 nd nd nd bdl
11/19/10 SG-1E-50 648076 nd nd nd nd nd nd nd
11/18/10 SG-1E-38 648077 nd nd nd 0.16 0.07 0.10 nd
11/19/10 SG-1D-28 648078 bdl nd bdl nd nd nd nd
11/19/10 SG-1D-29 648079 nd nd nd nd nd nd nd
11/18/10 SG-1C-19 648080 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-01 648040 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-02 648052 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-03 648081 nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-04 648082 nd nd nd nd nd nd nd
11/18/10 method blank | method blank nd nd nd nd nd nd nd
11/19/10 method blank | method blank nd nd nd nd nd nd nd
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TABLE 2.5-1

Soil Gas Survey Analytical Results
GORE Standard Target VOCs/SVOCs (Al)

Section | Cover
Pinewood Landfill
Pinewood, South Carolina

SAMPLE

AN'ngED F'FDLD NAME  |11DCE 110cA|  1117CA|  12DCA TCE ocT pce|  14DCB
MDL= 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02

11/19/10 BG-01 648027 nd nd nd nd nd bdl nd nd
11/19/10 BG-02 648028 nd nd nd nd nd nd nd nd
11/18/10 SG-1A-01 648029 0.82 13.44 nd nd nd nd 0.23 nd
11/19/10 SG-1A-02 648030 nd 0.09 nd nd nd nd nd nd
11/19/10 SG-1A-03 648031 nd nd nd nd nd nd nd nd
11/19/10 SG-1A-04 648032 nd 0.07 nd nd nd nd nd nd
11/19/10 SG-1A-06 648033 nd 0.12 nd nd nd nd nd nd
11/19/10 SG-1A-05 648034 nd nd nd nd nd nd nd nd
11/19/10 SG-1A-07 648035 nd nd nd nd nd nd nd nd
11/20/10 SG-1A-09 648036 0.24 1.13 nd nd nd nd nd nd
11/20/10 SG-1A-08 648037 bdl 0.05 nd nd nd nd nd nd
11/19/10 SG-1B-10 648038 0.31 3.72 nd nd nd nd 0.15 nd
11/18/10 SG-1C-20 648039 7.74 20.80 0.04 nd 10.57 nd 0.91 nd
11/19/10 SG-1B-11 648041 0.06 1.51 nd 0.08 bdl nd 0.03 nd
11/19/10 SG-1B-12 648042 0.10 1.33 nd nd nd nd nd nd
11/18/10 SG-1B-13 648043 0.02 0.37 nd nd 117 nd nd nd
11/19/10 SG-1B-14 648044 nd nd nd nd nd nd nd nd
11/18/10 SG-1B-15 648045 0.15 1.56 nd nd 0.02 nd 0.56 nd
11/18/10 SG-1B-16 648046 0.50 5.70 bdl 0.32 8.76 nd 14.66 nd
11/19/10 SG-1B-22 648047 nd nd nd nd nd nd nd nd
11/19/10 SG-1B-24 648048 nd nd nd nd nd nd nd nd
11/20/10 SG-1B-26 648049 1.67 9.19 bdl 0.91 0.10 nd 1.55 nd
11/19/10 SG-1B-17 648050 nd nd nd nd nd nd nd nd
11/18/10 SG-1B-18 648051 0.05 1.35 nd 0.37 0.59 nd 0.16 nd
11/19/10 SG-1C-27 648053 nd 0.05 nd nd nd nd nd nd
11/18/10 SG-1D-35 648054 nd nd nd nd nd 0.25 0.03 nd
11/19/10 SG-1C-25 648055 nd nd nd nd nd nd 0.04 nd
11/19/10 SG-1D-33 648056 0.03 0.31 nd nd nd nd nd nd
11/19/10 SG-1C-23 648057 nd nd nd nd nd bdl nd nd
11/19/10 SG-1C-21 648058 nd nd nd nd nd nd nd nd
11/19/10 SG-1D-31 648059 nd nd nd nd nd nd nd nd
11/18/10 SG-1D-30 648060 0.17 6.00 nd nd nd nd nd nd
11/19/10 SG-1D-32 648061 nd 35.81 nd 0.23 7.06 nd 0.52 nd
11/19/10 SG-1D-34 648062 0.75 2.67 nd nd 0.02 nd nd nd
11/18/10 SG-1D-36 648063 0.26 2.47 nd nd 0.02 nd nd nd
11/19/10 SG-1E-49 648064 3.45 3.07 11.35 0.45 3.61 bdl 2.24 bdl
11/19/10 SG-1E-48 648065 0.18 0.22 nd nd bdl nd 0.08 nd
11/19/10 SG-1E-44 648066 8.30 35.44 1.35 nd 28.10 0.03 31.33 0.11
11/19/10 SG-1E-42 648067 0.24 7.36 nd nd 1.60 nd 1.01 nd
11/19/10 SG-1E-40 648068 0.34 1.51 nd nd nd nd 0.41 nd
11/19/10 SG-1E-39 648069 nd nd nd nd bdl nd nd nd
11/18/10 SG-1E-37 648070 0.07 0.87 nd nd nd nd nd nd
11/19/10 SG-1E-41 648071 0.68 15.25 0.06 nd 1.92 nd 11.30 nd
11/19/10 SG-1E-43 648072 1.23 20.93 nd 4.78 27.87 nd 3.08 nd
11/19/10 SG-1E-46 648073 2.33 22.12 0.07 0.23 7.58 nd 3.77 nd
11/19/10 SG-1E-45 648074 bdl 0.75 nd nd nd nd 0.04 nd
11/19/10 SG-1E-47 648075 0.04 2.43 bdl nd 0.15 nd 0.16 nd
11/19/10 SG-1E-50 648076 nd 0.19 nd nd nd nd 0.03 nd
11/18/10 SG-1E-38 648077 nd nd nd nd nd nd nd nd
11/19/10 SG-1D-28 648078 nd 0.54 nd nd nd nd nd nd
11/19/10 SG-1D-29 648079 0.02 0.89 nd nd nd nd nd nd
11/18/10 SG-1C-19 648080 nd nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-01 648040 nd nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-02 648052 nd nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-03 648081 nd nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-04 648082 nd nd nd nd nd nd nd nd
11/18/10 method blank | method blank nd nd nd nd nd nd nd nd
11/19/10 method blank | method blank nd nd nd nd nd nd nd nd
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TABLE 2.5-1
Soil Gas Survey Analytical Results
GORE Standard Target VOCs/SVOCs (Al)
Section | Cover
Pinewood Landfill

Pinewood, South Carolina

SAMPLE

AN'Z’C\T(EED F'IEDLD NAME CHCI3 ccl|  112TCA|  CIBENZ| 1112TetcA| 1122TetcA|  13DcB|  12DCB
MDL= 0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.02

11/19/10 BG-01 648027 nd nd nd nd nd nd nd nd
11/19/10 BG-02 648028 nd nd nd nd nd nd nd nd
11/18/10 SG-1A-01 648029 0.03 nd nd nd nd nd nd nd
11/19/10 SG-1A-02 648030 nd nd nd nd nd nd nd nd
11/19/10 SG-1A-03 648031 bdl nd nd nd nd nd nd nd
11/19/10 SG-1A-04 648032 nd nd nd nd nd nd nd nd
11/19/10 SG-1A-06 648033 nd nd nd nd nd nd nd nd
11/19/10 SG-1A-05 648034 nd nd nd nd nd nd nd nd
11/19/10 SG-1A-07 648035 0.04 nd nd nd nd nd nd nd
11/20/10 SG-1A-09 648036 nd nd nd nd nd nd nd nd
11/20/10 SG-1A-08 648037 0.03 nd nd nd nd nd nd nd
11/19/10 SG-1B-10 648038 nd nd nd nd nd nd nd nd
11/18/10 SG-1C-20 648039 nd nd nd nd nd nd nd nd
11/19/10 SG-1B-11 648041 nd nd nd nd nd nd nd nd
11/19/10 SG-1B-12 648042 0.03 nd nd nd nd nd nd nd
11/18/10 SG-1B-13 648043 nd nd nd nd nd nd nd nd
11/19/10 SG-1B-14 648044 nd nd nd nd nd nd nd nd
11/18/10 SG-1B-15 648045 0.04 nd 0.15 nd nd nd nd nd
11/18/10 SG-1B-16 648046 0.35 nd 0.66 nd nd nd nd nd
11/19/10 SG-1B-22 648047 nd nd nd nd nd nd nd nd
11/19/10 SG-1B-24 648048 nd nd nd nd nd nd nd nd
11/20/10 SG-1B-26 648049 nd nd nd nd nd nd nd nd
11/19/10 SG-1B-17 648050 nd nd nd nd nd nd nd nd
11/18/10 SG-1B-18 648051 0.03 nd nd nd nd nd nd nd
11/19/10 SG-1C-27 648053 0.05 nd nd nd nd nd nd nd
11/18/10 SG-1D-35 648054 nd nd nd nd nd nd nd nd
11/19/10 SG-1C-25 648055 0.05 nd nd nd nd nd nd nd
11/19/10 SG-1D-33 648056 nd nd nd nd nd nd nd nd
11/19/10 SG-1C-23 648057 nd nd nd nd nd nd nd nd
11/19/10 SG-1C-21 648058 nd nd nd nd nd nd nd nd
11/19/10 SG-1D-31 648059 nd nd nd nd nd nd nd nd
11/18/10 SG-1D-30 648060 nd nd nd nd nd nd nd nd
11/19/10 SG-1D-32 648061 0.10 nd 0.78 nd nd nd nd nd
11/19/10 SG-1D-34 648062 nd nd nd nd nd nd nd nd
11/18/10 SG-1D-36 648063 0.04 nd nd nd nd nd nd nd
11/19/10 SG-1E-49 648064 0.81 nd 0.37 nd nd nd nd 0.05
11/19/10 SG-1E-48 648065 0.02 nd nd nd nd nd nd nd
11/19/10 SG-1E-44 648066 7.67 nd 19.62 0.12 nd 2.44 0.03 0.10
11/19/10 SG-1E-42 648067 0.04 nd nd 0.05 nd nd nd nd
11/19/10 SG-1E-40 648068 0.47 nd nd 0.02 nd nd nd 0.06
11/19/10 SG-1E-39 648069 nd nd nd nd nd nd nd nd
11/18/10 SG-1E-37 648070 nd nd nd nd nd nd nd nd
11/19/10 SG-1E-41 648071 0.10 nd nd nd nd nd nd nd
11/19/10 SG-1E-43 648072 0.08 nd nd 0.47 nd nd nd 0.03
11/19/10 SG-1E-46 648073 2.72 nd 3.26 bdl nd 0.60 nd nd
11/19/10 SG-1E-45 648074 nd nd nd nd nd nd nd nd
11/19/10 SG-1E-47 648075 1.00 nd nd 0.10 nd nd nd 0.09
11/19/10 SG-1E-50 648076 nd nd nd nd nd nd nd nd
11/18/10 SG-1E-38 648077 nd nd nd nd nd nd nd nd
11/19/10 SG-1D-28 648078 nd nd nd nd nd nd nd nd
11/19/10 SG-1D-29 648079 nd nd nd nd nd nd nd nd
11/18/10 SG-1C-19 648080 nd nd nd nd nd nd nd nd
11/19/10 [ TRIP BLANK-01 648040 nd nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-02 648052 nd nd nd nd nd nd nd nd
11/19/10 [ TRIP BLANK-03 648081 nd nd nd nd nd nd nd nd
11/19/10 | TRIP BLANK-04 648082 nd nd nd nd nd nd nd nd
11/18/10 method blank | method blank nd nd nd nd nd nd nd nd
11/19/10 method blank | method blank nd nd nd nd nd nd nd nd

Notes:

No mdl is available for summed combinations of analytes. In summed columns (eg., BTEX), the reported values should be

considered ESTIMATED if any of the individual compounds were reported as bdl.
All units are in micrograms (ug), relative mass value.
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KEY TO DATA TABLE

TABLE 2.5-1
Soil Gas Survey Analytical Results
GORE Standard Target VOCs/SVOCs (Al)
Section | Cover
Pinewood Landfill
Pinewood, South Carolina

UNITS
ug micrograms, relative mass value
MDL method detection limit
bdl below detection limit; compound was observed at level below the MDL
nd non-detect, compound was not detected at any level
ANALYTES
TPH total petroleum hydrocarbons
BTEX combined masses of benzene, toluene, ethylbenzene and total xylenes
(Gasoline Range Aromatics)
BENZ benzene
TOL toluene
EtBENZ ethylbenzene
mpXYL m-, p-xylene
oXYL o-xylene
C11,C13&C15 combined masses of undecane, tridecane, and pentadecane (C11+C13+C15)
(Diesel Range Alkanes)
UNDEC undecane
TRIDEC tridecane
PENTADEC pentadecane
TMBs combined masses of 1,3,5-trimethylbenzene and 1,2,4-trimethylbenzene
135TMB 1,3,5-trimethylbenzene
124TMB 1,2,4-trimethylbenzene
MTBE methyl t-butyl ether
NAPH naphthalene
2MeNAPH 2-methyl naphthalene
MTBE methyl t-butyl ether
OoCT octane
ct12DCE cis- & trans-1,2-dichloroethene
t12DCE trans-1,2-dichloroethene
c12DCE cis-1,2-dichloroethene
11DCA 1,1-dichloroethane
CHC13 chloroform
111TCA 1,1,1-trichloroethane
12DCA 1,2-dichloroethane
CC14 carbon tetrachloride
TCE trichloroethene
PCE tetrachloroethene
CIBENZ chlorobenzene
14DCB 1,4-dichlorobenzene
11DCE 1,1-dichloroethene
112TCA 1,1,2-trichloroethane
1112TetCA 1,1,1,2-tetrachloroethane
1122TetCA 1,1,2,2-tetrachloroethane
13DCB 1,3-dichlorobenzene
12DCB 1,2-dichlorobenzene
BLANKS
method blank QA/QC module, documents analytical conditions during analysis

Table 2.5-1 Soil Gas Survey Analytical Results
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TABLE 2.6-1
Section | Shallow Cover Wells Analytical Data
Pinewood Landfill
Pinewood, South Carolina

DATE MAY 29, 2009 OCTOBER 22, 2009 NOVEMBER 10 - 11, 2010
CONSITITUENT WELLID| SILC-1 | SILC-2 SILC-3 SILC-4 SILC-5 SILC-1 SILC-2 | SILC-3| SILC-4 SILC-5 SILC-1 SILC-2 SILC-3 SILC-4 SILC-5
Volatile Organic Compounds (ug/l)
1,1,1 - Trichloroethane ND 5.22 149 ND ND NA NA 248 NA NA ND ND NA ND ND
1,1,2,2 - Tetrachloroethane ND 15.1 43.1 ND ND NA NA 43.1 NA NA ND 0.63 NA ND ND
1,1,2 - Trichloroethane ND 947 229 ND 1.51 NA NA 245 NA NA ND 307 NA ND ND
1,1 - Dichloroethane 3.52 2210 884 46.7 1860 NA NA 1070 NA NA 14.7 305 NA 12.3 286
1,1 - Dichloroethylene ND 74.3 49.3 2.04 ND NA NA 55.7 NA NA ND 7.35 NA 0.66 1.35
cis-1,2-Dichloroethylene 4.41 11.9 130 17.4 803 NA NA 275 NA NA ND NA NA NA NA
1,2 - Dichloroethane ND 7.98 27.9 ND 71.9 NA NA 3.02 NA NA ND 111 NA ND 6.3
1,2 - Dichloropropane ND ND 2.65 ND 6.82 NA NA 3.24 NA NA ND ND NA ND 0.41
2-Chloroethylvinyl ether ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Acrolein ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Acrylonitrile ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Benzene ND 2.14 14.4 6.97 18.1 NA NA 19 NA NA 1.19 0.32 NA ND ND
Bromodichloromethane ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Bromoform ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Bromomethane ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Carbon Tetrachloride ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Chlorobenzene ND ND 20.7 ND 4.39 NA NA 16.2 NA NA ND ND NA ND ND
Chloroethane ND ND 1.92 0.49 3.14 NA NA NA NA NA ND ND NA 2.08 ND
Chloroform ND 18.9 1440 0.38 2.27 NA NA 1710 NA NA ND 0.26 NA ND ND
Chloromethane ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Dibromochloromethane ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Ethylbenzene ND ND 2.77 0.31 1.82 NA NA 0.37 NA NA ND ND NA ND ND
Methylene Chloride ND 774 4030 ND 213 NA NA 6.59 NA NA ND ND NA ND ND
Tetrachoroethylene ND 8.98 133 0.62 8.82 NA NA 253 NA NA ND 1.39 NA ND 1.11
Toluene ND 3.72 61.8 9.06 86.3 NA NA 5.46 NA NA 0.26 ND NA ND ND
Trichlorethylene ND 60.8 661 1.92 55.6 NA NA 986 NA NA ND 7.05 NA ND 2.42
Vinyl Chloride 4.36 27.8 23 20.4 17.8 NA NA 12.1 NA NA 31.8 5.13 NA 6.29 ND
cis-1,3-Dichloropropylene ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
trans - 1,2 Dichloroethylene 0.33 0.98 3.47 ND 115 NA NA 4.58 NA NA 2.2 ND NA ND 0.75
trans - 1,3 Dichloropropylene ND ND ND ND ND NA NA NA NA NA ND ND NA ND ND
Semi-Volatile Organic Compounds (ug/l)
1, 4 Dioxane NA NA NA NA NA NA NA 53.9 NA NA NA NA NA NA NA
m,p-Cresols NA NA NA NA NA NA NA 8.1 NA NA NA NA NA NA NA
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TABLE 2.6-1
Section | Shallow Cover Wells Analytical Data
Pinewood Landfill
Pinewood, South Carolina

DATE MAY 29, 2009 OCTOBER 22, 2009 NOVEMBER 10 - 11, 2010
CONSITITUENT  WELL ID| SILC-1 SILC-2 SILC-3 SILC-4 SILC-5 SILC-1 SILC-2 | SILC-3| SILC-4 SILC-5 SILC-1 SILC-2 SILC-3 SILC-4 SILC-5
Metals (ug/l)
Arsenic NA NA NA NA NA NA NA 5.77 NA NA NA NA NA NA NA
Barium NA NA NA NA NA NA NA 99.7 NA NA NA NA NA NA NA
Beryllium NA NA NA NA NA NA NA <1 NA NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA NA <1 NA NA NA NA NA NA NA
Chromium NA NA NA NA NA NA NA 53 NA NA NA NA NA NA NA
Cobalt NA NA NA NA NA NA NA 16.8 NA NA NA NA NA NA NA
Copper NA NA NA NA NA NA NA 6.1 NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA 3.6 NA NA NA NA NA NA NA
Nickel NA NA NA NA NA NA NA 8.6 NA NA NA NA NA NA NA
Selenium NA NA NA NA NA NA NA 1.6 NA NA NA NA NA NA NA
Thallium NA NA NA NA NA NA NA <1 NA NA NA NA NA NA NA
Vanadium NA NA NA NA NA NA NA 4.2 NA NA NA NA NA NA NA
Zinc NA NA NA NA NA NA NA 31 NA NA NA NA NA NA NA
Notes:

ND - Not Detected
NA - Not Analyzed
ug/l - micrograms per liter
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Table 2.6-2

Summary of Section | Shallow Cover Wells Analytical Data
Pinewood Landfill
Pinewood, South Carolina

DATE

MAY 29, 2009 OCTOBER 22, 2009 NOVEMBER 10 - 11, 2010 ORDER OF
AVERAGE | MAXIMUM
VALUE VALUE HIGHEST
CONSITITUENT WELL ID| SILC-1 | SILC-2 | SILC-3 | SILC-4 | SILC-5| SILC-1 | SILC-2 | SILC-3| SILC-4 | SILC-5 | SILC-1 | SILC-2 | SILC-3| SILC-4 | SILC-5 CONCENTRATION
Volatile Organic Compounds (ug/l)
Methylene Chloride ND 774 4030 ND 213 NA NA 6.59 NA NA ND ND NA ND ND 1256 4030 1
1,1 - Dichloroethane 3.52 2210 884 46.7 1860 NA NA 1070 NA NA 14.7 305 NA 12.3 286 669 2210 2
Chloroform ND 18.9 1440 0.38 2.27 NA NA 1710 NA NA ND 0.26 NA ND ND 529 1710 3
1,1,2 - Trichloroethane ND 947 229 ND 151 NA NA 245 NA NA ND 307 NA ND ND 346 947 4
Trichlorethylene ND 60.8 661 1.92 55.6 NA NA 986 NA NA ND 7.05 NA ND 2.42 254 986 5
cis-1,2-Dichloroethylene 4.41 11.9 130 17.4 803 NA NA 275 NA NA NA NA NA NA NA 207 803 6
Tetrachoroethylene ND 8.98 133 0.62 8.82 NA NA 253 NA NA ND 1.39 NA ND 1.11 58 253 7
1,1,1 - Trichloroethane ND 5.22 149 ND ND NA NA 248 NA NA ND ND NA ND ND 134 248 8
Notes:
All concentrations reported in ug/l (micrograms per liter).
ND - Not Detected
NA - Not Analyzed
Table 2.6-2 Summary of Section | Shallow Cover Wells Analyical Data lofl February 2011



TABLE 2.6-3
Summary of Sections Il and Il Shallow Cover Wells Analytical Data
Pinewood Landfill
Pinewood, South Carolina

Date MCL 7/25/2009 10/26/2009 12/15/2009 12/29/2009 12/15/2009 12/29/2009 12/29/2009 7/25/2009 10/5/2009 10/26/2009
Sample ID IIC Cover S2-LC-03 2C-SW-Ditch S2-LC-03 [2D-SW-Trench| S2-LC-04 S2-LC-06 1IG Cover S2-LC-07 S2-LC-07

Indicator Parameters

pH (s.u.) NA 6.83 NA 6.34 NA 5.51 6.01 NA 5.2 5.5
Conductivity (uS/cm) NA 211 NA 156 NA 52.5 70.2 NA 55.7 152
Volatile Organic Compounds (ug/l)

1,1,1-Trichloroethane 200 ND ND ND ND ND 1.31 ND ND ND ND
1,1-Dichloroethane none 7.5 1.86 0.953J 3.58 0.660J 10.8 ND 0.952J ND ND
cis-1,2-Dichloroethylene 70 3.17 0.540J 0.577J 2.81 2.76 5.44 ND ND ND ND
trans-1,2-Dichloroethylene 100 ND ND ND ND ND ND ND ND ND ND
1,2-Dichloroethane 5 0.452J ND ND ND ND 0.680J ND ND ND ND
1,4-Dichlorobenzene 75 ND ND ND ND ND 2.16 ND ND ND ND
Acetone none ND ND ND ND 2.46J ND ND ND 1.71J ND
Benzene 5 ND ND ND ND ND ND ND ND ND ND
Carbon disulfide none ND ND ND ND ND ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND 0.320J ND ND ND ND ND ND
Chloroform none 0.720J ND ND 0.820J ND 0.450J ND ND ND ND
Methylene Chloride none ND ND ND ND ND 114 ND ND ND ND
Tetrachloroethylene 5 1.44 0.770J ND 0.370J 0.799J 24.3 ND ND ND ND
Trichloroethylene 5 4.93 2.54 0.495J 4.55 0.784J 9.01 ND ND ND ND
Vinyl chloride 2 ND ND ND 0.790J ND 0.820J ND ND ND ND
Xylenes (total) 10,000 ND ND ND ND ND 0.330J ND ND ND ND

Table 2.6-3 Summary of Section Il and Il Shallow Cover Wells Analytical Data lof2 February 2011



TABLE 2.6-3

Summary of Sections Il and Il Shallow Cover Wells Analytical Data

Pinewood Landfill
Pinewood, South Carolina

Date MCL 12/29/2009 10/26/2009 12/29/2009 10/5/2009 12/29/2009 12/29/2009 12/29/2009 10/26/2009 12/29/2009
Sample ID S2-LC-07 S2-LC-08 S2-LC-08 S2-LC-09 S2-LC-09 S3-LC-02 S3-LC-04 S3-LC-06 S3-LC-06

Indicator Parameters
pH (s.u.) 5.95 5.73 6.24 6.0 6.03 5.99 5.64 5.98 5.64
Conductivity (uS/cm) 181 281 161 218 85.4 132 47.3 55.1 30.1
Volatile Organic Compounds (ug/l)
1,1,1-Trichloroethane 200 ND ND ND ND ND ND ND ND ND
1,1-Dichloroethane none ND 4.58 2.64 ND 3.27 ND ND ND ND
cis-1,2-Dichloroethylene 70 ND 1.03 0.690J ND 4.24 ND ND ND ND
trans-1,2-Dichloroethylene 100 ND ND ND ND 1.14 ND ND ND ND
1,2-Dichloroethane 5 ND ND ND ND 13.9 ND ND ND ND
1,4-Dichlorobenzene 75 ND ND ND ND ND ND ND ND ND
Acetone none ND ND ND 1.74J ND ND ND ND ND
Benzene 5 ND 1.52 0.790J ND ND ND ND ND ND
Carbon disulfide none ND ND ND 1917 ND ND ND ND ND
Carbon tetrachloride 5 ND ND ND ND ND ND ND ND ND
Chloroform none ND ND ND ND ND ND ND ND ND
Methylene Chloride none ND ND ND ND ND ND ND ND ND
Tetrachloroethylene 5 ND ND ND ND 0.590J ND ND ND ND
Trichloroethylene 5 ND ND ND ND 2.55 ND ND ND ND
Vinyl chloride 2 ND ND ND ND 0.680J ND ND ND ND
Xylenes (total) 10,000 ND ND ND ND ND ND ND ND ND
Notes:

All concentrations reported in ug/l (micrograms per liter), unless otherwise noted.

J - estimated concentration

MCL - USEPA Maximum Contaminant Level

NA - Not Analyzed

ND - Not Detected

Bold - exceeds MCL

IIC Cover sample collected from the same area as S2-LC-03

IIG Cover sample collected from the same area as S2-LC-07

Table 2.6-3 Summary of Section Il and Il Shallow Cover Wells Analytical Data 20f2

February 2011




TABLE 2.7-1

French Drain Analytical Data - November 2010

Pinewood Landfill

Pinewood, South Carolina

SAMPLING LOCATION
Perimeter French Drain Section | French Drain
Discharge Point Pond A Pond B Pond A

Volatile Organic Compounds (ug/l)

1,1,1 - Trichloroethane ND ND ND
1,1,2,2 - Tetrachloroethane ND ND ND
1,1,2 - Trichloroethane ND ND ND
1,1 - Dichloroethane ND ND ND
1,1 - Dichloroethylene ND ND ND
cis-1,2-Dichloroethylene ND ND ND
1,2 - Dichloroethane ND ND ND
1,2 - Dichloropropane ND ND ND
2-Chloroethylvinyl ether ND ND ND
Acrolein ND ND ND
Acrylonitrile ND ND ND
Benzene ND ND ND
Bromodichloromethane ND ND ND
Bromoform ND ND ND
Bromomethane ND ND ND
Carbon Tetrachloride ND ND ND
Chlorobenzene ND ND ND
Chloroethane ND ND ND
Chloroform ND ND ND
Chloromethane ND ND ND
Dibromochloromethane ND ND ND
Ethylbenzene ND ND ND
Methylene Chloride ND ND ND
Tetrachoroethylene ND ND ND
Toluene ND ND ND
Trichlorethylene ND ND ND
Vinyl Chloride ND ND ND
cis-1,3-Dichloropropylene ND ND ND
trans - 1,2 Dichloroethylene ND ND ND
trans - 1,3 Dichloropropylene ND ND ND

Notes:
ND - Not Detected
ug/l - micrograms per liter

Table 2.7-1 French Drain Analytical Data November 2010 1 of 1
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TABLE 2.7-2
Summary of Historic French Drain Analytical Data
Pinewood Landfill
Pinewood, South Carolina

CONSTITUENT
SAMPLING LOCATION DATE Methylene | 1,1 Dichloro- | Tetrachloro- | oo enane | cadmium Arsenic Lead Silver
Chloride ethane ethylene
2/27/2008 2.37 0.3
5/2/2008 0.2
8/8/2008 0.2
11/13/2008 0.2
Discharge To Pond A 2/10/2009 0.2
.% 5/8/2009 0.9 0.06 0.01 0.009
5 8/3/2009 0.2
5 11/5/2009 0.2
S 2/12/2010 0.3
i
) 2/27/2008 0.7
g 5/2/2008 0.5
5 8/8/2008 0.4
o 11/13/2008 0.4
Discharge to Pond B 2/10/2009 0.6
5/8/2009 0.5 0.4 0.06 0.004
8/3/2009 0.4
11/5/2009 0.4
2/12/2010 <1 0.7
2/27/2008 2.41 0.9
5/2/2008 0.7
8/8/2008 0.8
11/13/2008 0.6
Discharge to Pond A 2/10/2009 0.6
5/8/2009 0.2 0.4 0.08 0.006
8/3/2009 0.7
11/5/2009 0.5
2/12/2010 1.23
kS
g Discharge to Pond A - MH2 2/12/2010 <1
S /3]
c . 8/3/2009 <1
S‘E Discharge to Pond A - MH3 21122010 <1
5 . 2/27/2008 213 <1
g Discharge to Pond A - MH4 11/13/2008
7]
2/27/2008 <1
5/2/2008
8/8/2008 1.74
11/13/2008 <1
. 2/10/2009 <1
Discharge to Pond A - MH5 5/8/2009 204
8/3/2009 2.58
11/5/2009 <1
1/25/2010 <1
2/12/2010 <1

Notes:

All concentrations reported in ug/L (micrograms per liter).

MH - man hole

Table 2.7-2 Summary of Historic French Drain Analytical Data

1ofl

February 2011



TABLE 2.8-1

Summary of First Flush Basin French Drain Analytical Data

Pinewood Landfill

Pinewood, South Carolina

CONSTITUENT
1,1,2,2- 1,1- 1,1,2- cis-1,2 . 1,1-
SAMPLING LOCATION DATE Tetrachloroethane | Dichloroethane Tetrachloroethylene Trichloroethane Dichloroethylene Trichloroethylene Dichloroethylene

2/27/2008 ND 1.04 140 ND 37 18.7 NA

5/6/2008 ND <1 98.6 ND 34.7 16.7 NA

9/8/2008 ND 1.4 159 ND 46.6 24.1 NA

SB#1 - French Drain Discharge @ 11/13/2008 NA NA 106 NA 34.7 19.6 NA

First Flush Basin 5/8/2009 2.59 2.54 52.7 6.45 33.7 18.7 NA

8/3/2009 1.25 1.56 104 2.93 29.6 18.5 1.28

11/5/2009 ND 1.12 74.2 <1 24.3 13.6 <1

2/12/2010 1.06 1.38 64.7 2.96 17 11.3 1.53

2/27/2008 ND ND 25 ND 16.7 6.75 NA

5/6/2008 ND <1 64.9 ND 41.1 20.9 NA

9/8/2008 ND ND 42.8 ND 29.1 13.9 NA

SB#2 - French Drain Discharge @ 11/13/2008 ND ND 14.6 ND 10.9 5.88 NA

First Flush Basin 5/8/2009 ND ND 35.1 ND 24 115 NA

8/3/2009 ND <1 43.1 ND 31.4 16.7 <1

11/5/2009 ND ND 26 ND 19.5 10.2 <1

2/12/2010 ND ND 7.93 ND 5.12 2.02 ND

Notes:
All concentrations reported in ug/l (micrograms per liter).
NA - Not Analyzed
ND - Not Detected
Table 2.8-1 Summary of First Flush French Drain Analytical Data lofl February 2011




TABLE 2.8-2

Summary of Outfall 01A (North and South Basin) Analytical Data
Pinewood Landfill
Pinewood, South Carolina

SAMPLING LOCATION DATE Tetrachloroethylene
3/11/2008 <1
7/21/2008 ND
_ 2/18/2009 ND
North Basin 5/13/2009 ND
12/13/2009 ND
2/20/2010 ND
1/31/2008 ND
5/14/2008 ND
10/21/2008 ND
_ 12/28/2008 ND
South Basin 3/31/2009 ND
6/26/2009 ND
11/11/2009 ND
1/18/2009 <1

Notes:

All concentrations reported in ug/l (micrograms per liter).

NA - Not Analyzed
ND - Not Detected

Table 2.8-2 Summary of Outfall 01A Analytical Data 1 of 1
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Storm Water Analytical Data - December 18, 2009
Section |
Pinewood Landfill
Pinewood, South Carolina

TABLE 2.8-3

CONSTITUENT

SAMPLING LOCATION

SI-SW-1 | SI-SW-2 | SI-SW-3 | SI-SW-4 | SI-SW-5 | SI-SW-6 | SI-SW-7 | SI-SW-8 | SI-SW-9

Volatile Organic Compounds (ug/|

1,1,1,2 - Tetrachloroethane NA ND ND ND ND ND ND ND ND
1,1,1 - Trichloroethane NA ND ND ND ND ND ND ND ND
1,1,2,2 - Tetrachloroethane NA ND ND ND ND ND ND ND ND
1,1,2 - Trichloroethane NA ND ND ND ND ND ND ND ND
1,1 - Dichloroethane NA ND ND ND ND ND ND ND ND
1,1 - Dichloroethylene NA ND ND ND ND ND ND ND ND
1,2,3 - Trichloropropane NA ND ND ND ND ND ND ND ND
1,2 - Dibromo-3-chloropropane NA ND ND ND ND ND ND ND ND
1,2 - Dibromomethane NA ND ND ND ND ND ND ND ND
1,2 - Dichloroethane NA ND ND ND ND ND ND ND ND
1,2 - Dichloropropane NA ND ND ND ND ND ND ND ND
1,4 - Dioxane NA ND ND ND ND ND ND ND ND
2 - Butanone NA ND ND ND ND ND ND ND ND
2 - Chloro-1,3-butadiene NA ND ND ND ND ND ND ND ND
2 - Hexanone NA ND ND ND ND ND ND ND ND
4 - Methyl-2-Pentanone NA ND ND ND ND ND ND ND ND
Acetone NA ND ND ND 1.96 ND 1.74 ND ND
Acetonitrile NA ND ND ND ND ND ND ND ND
Acrolein NA ND ND ND ND ND ND ND ND
Acrylonitrile NA ND ND ND ND ND ND ND ND
Allyl chloride NA ND ND ND ND ND ND ND ND
Benzene NA ND ND ND ND ND ND ND ND
Bromodichloromethane NA ND ND ND ND ND ND ND ND
Bromoform NA ND ND ND ND ND ND ND ND
Bromomethane NA ND ND ND ND ND ND ND ND
Carbon disulfide NA ND ND ND ND ND ND ND ND
Carbon Tetrachloride NA ND ND ND ND ND ND ND ND
Chlorobenzene NA ND ND ND ND ND ND ND ND
Chloroethane NA ND ND ND ND ND ND ND ND
Chloroform NA ND ND ND ND ND ND ND ND
Chloromethane NA ND ND ND ND 0.48 ND ND ND
Dibromochloromethane NA ND ND ND ND ND ND ND ND
Dibromomethane NA ND ND ND ND ND ND ND ND
Dichlorodifluoromethane NA ND ND ND ND ND ND ND ND
Ethylbenzene NA ND ND ND ND ND ND ND ND
Idomethane NA ND ND ND ND ND ND ND ND
Isobutyl alcohol NA ND ND ND ND ND ND ND ND
Methacrylonitrile NA ND ND ND ND ND ND ND ND
Methylene Chloride NA ND ND ND ND ND ND ND ND
Propionitrile NA ND ND ND ND ND ND ND ND
Styrene NA ND ND ND ND ND ND ND ND
Tetrachoroethylene NA ND ND ND ND ND ND ND ND
Toluene NA ND ND ND ND ND ND ND ND
Trichlorethylene NA ND ND ND ND ND ND ND ND
Trichlorofluoromethane NA ND ND ND ND ND ND ND ND
Vinyl Acetate NA ND ND ND ND ND ND ND ND
Vinyl Chloride NA ND ND ND ND ND ND ND ND
Xylenes (total) NA ND ND ND ND ND ND ND ND
bis(2-Chloroisopropyl) ether NA ND ND ND ND ND ND ND ND
cis-1,2-Dichloroethylene NA ND ND ND ND ND ND ND ND
cis-1,3-Dichloropropylene NA ND ND ND ND ND ND ND ND
trans - 1,2 Dichloroethylene NA ND ND ND ND ND ND ND ND
trans - 1,3 Dichloropropylene NA ND ND ND ND ND ND ND ND
trans - 1,4 Dichloro-2-butene NA ND ND ND ND ND ND ND ND
Notes:

All concentrations reported in ug/lI (micrograms per liter).

Shaded - Detected concentration

ND - Not Detected

NA - Not Analyzed
Table 2.8-3 Storm Water Analytical Data December 2009 lofl February 2011



TABLE 2.8-4

Summary of Pond A (Outfall 001) and Pond B (Outfall 002) Analytical Data
Pinewood Landfill
Pinewood, South Carolina

METALS PESTICIDES / HERBICIDES VOLATILE ORGANIC COMPOUNDS
Constituent Cadmium (ug/l) Lead (ug/L) Silver (ug/l) Mercury (ug/l) Arsenic (ug/l) Heptachlor (ug/l) 2,4,5-TP (ug/l) Acetone (ug/l) Acrolein (ug/l) Chloromethane (ug/l)
Date Outfall 001 Outfall 002] Outfall 001 | Outfall 002} Outfall 001 | Outfall 002 Outfall 001 | Outfall 002] Outfall 001 | Outfall 002 Outfall 001 [ Outfall 002 Outfall 001 | Outfall 002] Outfall 001 | Outfall 002} Outfall 001 | Outfall 002 Outfall 001 | Outfall 002
1/10/2008 0.39 0.55 0.023 0.087 0.0031 0.0019
1/21/2008 0.45
1/31/2008 0.25
2/13/2008 0.84 0.66 0.088 0.15 0.0015 0.0009
2/27/2008 0.34
2/28/2008 0.44
3/14/2008 0.54 1.12 0.73 0.011 0.073 0.0039 0.0015
3/25/2008 0.7
3/27/2008 0.53
4/15/2008 0.2 1.08 0.011 0.28 0.0022 0.0018
5/14/2008 0.18 0.29 0.58 0.59 0.011 0.07 0.0043 0.0043
6/18/2008 0.43 0.19 0.011 0.011 0.0037 0.0025
6/30/2008 0.16
7/17/2008 0.37 0.15 0.011 0.011 0.0035 0.001
7/31/2008 0.15
8/20/2008 0.07 0.04 0.011 0.011 0.0021 0.001
9/18/2008 0.08 0.07 0.011 0.011 0.0009 0.0009
10/21/2009 0.07 0.07 0.011 0.011 0.0015 0.0015
11/18/2008 0.29 0.22 0.66 0.79 0.048 0.07 0.0048 0.0041
12/18/2008 0.28 0.49 0.012 0.011 0.0444 0.0013
1/15/2009 0.89 0.52 0.0016 0.0009
2/10/2009 0.19 0.7 0.0023 0.0007
3/17/2009 0.61 0.68 0.0025 0.0018
4/9/2009 0.33 0.33 0.67 0.0049 0.0021 2.34
5/13/2009 0.14 0.39 0.16 0.06 0.023 0.003 0.0027 0.0017 0.46 0.24
6/11/2009 0.12 0.27 0.0042 0.0042
7/21/2009 0.16 0.18 0.0038 0.0029
8/17/2009 0.4 0.29 0.0023 0.0008 1.7
9/22/2009 0.25 0.2 0.0013 0.0007
10/15/2009 0.27 0.18 0.93 0.88 0.0049 0.0049
11/6/2009 0.16 0.25 0.0002 0.0009
12/14/2009 0.27 0.39 0.7 0.0058 0.0023 0.0833
1/25/2010 0.64 0.79 0.85 1.05 0.0056 0.0039 1.56 <1 <1
2/2/2010 2.28
2/11/2010 0.81 1.4 0.0042 0.0014 0.0318
2/25/2010 4.16
3/4/2010 2.26 6.56
3/11/2010 5.47 2.49
Table 2.8-4 Summary of Pond A (Outfall 001) and Pond B (Outfall 002) Analytical Data 1ofl February 2011




TABLE 3.2-1
Existing Storm Water Conveyance Components

Section | Cover
Pinewood Landfill
Pinewood, South Carolina

Culverts on Section | Cover

10 year 24 hr Flow to

25 year 24 hr Flow

Culvert to Culvert Head on Inlet Culvert Capacity Number of |Pipe Diameter 10 year Culvert 25 year Culvert Capacity

Culvert ID (cfs) (cfs) (feet) (cfs) Pipes (inches) Pipe Material | Capacity Acceptable? Acceptable?
J-13 2.2 2.68 1.25 3.59 1 15 CPP ok ok
J-17 0.68 0.83 1.25 3.59 1 15 CPP ok ok
J-19 1.44 1.76 1.25 3.59 1 15 CPP ok ok
J-21 12.55 15.28 3.14 12.95 1 18 RCP ok CULVERT DEFICIENT
J-27 1.2 1.47 1.25 3.59 1 15 CPP ok ok
J-31 1.23 1.49 1.25 3.59 1 15 CPP ok ok
J-33 6.71 8.19 1.0 4.11 2 12 CPP CULVERT DEFICIENT [ CULVERT DEFICIENT
J-36 3.98 4.86 2.0 2.9 1 12 CMP CULVERT DEFICIENT [ CULVERT DEFICIENT
J-41 3.27 3.98 Pipe sloped Backwards 1 15 CPP
J-43 22.22 27.05 1 4.11 2 12 CPP CULVERT DEFICIENT [ CULVERT DEFICIENT
J-60 7.64 9.31 15 5.66 1 18 RCP CULVERT DEFICIENT | CULVERT DEFICIENT
J-64 2.53 3.08 1.5 5.66 1 18 RCP ok ok

Open Channels on Section | Cover
25 year 24 hr Flow to| 25 year 24 hr Max
Channel Water Depth Bottom Width Slope

Channel ID (cfs) (feet) (feet) Side Slope (feet/foot)
J-39 9.75 0.9 0 3 0.019
J-59 9.35 0.4 3 3 0.045
J-129 19.96 1.2 0 3 0.019

Notes:

CMP - Corrugated Metal Pipe

CPP - Corrugated Plastic Pipe

RCP - Reinforced Concrete Pipe

cfs - cubic feet per second

Table 3.2-1 Existing Storm Water Conveyance Components lofl February 2011




TABLE 4.9-1

Recommended Improvements to Storm Water Culverts

Section | Cover

Pinewood Landfill

Pinewood, South Carolina

Recommended Improvements to Storm Water Culverts
10 year 24 hr Flow| 25 year 24 hr Flow| New Modeled New Culvert Current Pipe Recommended
to Culvert to Culvert Head on Inlet Capacity Number of Diameter Pipe Diameter Pipe
Culvert ID (cfs) (cfs) (feet) (cfs) Pipes (inches) (inches) Material
J-21 12.55 15.28 25 16.54 1 18 24 RCP
J-33 6.71 8.19 15 11.33 2 12 18 CPP
J-36 3.98 4.86 2.0 6.61 1 12 18 CMP
J-41 3.27 3.98 15 5.75 1 15 18 CPP
J-43 22.22 27.05 25 40.62 2 12 30 CPP
J-60 7.64 9.31 2.0 11.63 1 18 24 RCP
Notes:
CMP - Corrugated Metal Pipe
CPP - Corrugated Plastic Pipe
RCP - Reinforced Concrete Pipe
cfs - cubic feet per second
Table 4.9-1 Recommended Improvements to Storm Water Culverts lofl February 2011
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