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Section 1
Introduction

1.1 Background
The PCB Areas Operable Unit (PCBOU) consists of four of the original "study sites" defined in
the remedial investigation for the Crab Orchard National Wildlife Refuge Superfund Site. Twc
of these sites, Site 32 (Area 9 Landfill) and Site 33 (Area 9 Building Complex), are addressed in
this document.

As required in the Record of Decision (ROD) for the PCBOU issued by the United States
Environmental Protection Agency (USEPA) in 1990, remedial action of PCBs was performed at
Sites 32/33 from late 1995 to June 1997. This action included several excavations of PCB-
impacted soil near Building 1-1-23 and near Building 1-1-2, and from surface water drainage
swales at the sites. PCB-impacted soil beneath the landfill area was also excavated after
removal and disposal of waste materials from the Area 9 Landfill. PCB-impacted sediment was
also dredged from the Crab Orchard Lake embayment.

During the PCB remedial action, three of the excavated PCB source areas at Sites 32/33 (Area 9
Repository, Building 1-1-23, Building 1-1-2) were further characterized. During this additional
sampling, volatile organic compounds (VOCs) were detected in groundwater. The VOC-
contaminated groundwater was determined to warrant further characterization. An additional
groundwater investigation was performed at the Sites in the 3rd quarter of 1997. The results
from this work were presented in a report in March 1998, which indicated that at least three
plumes of VOC-contaminated groundwater were present in the shallow aquifer. However, the
nature and extent (horizontal and vertical) of the contamination and the site characteristics were
not sufficiently defined at that time to allow selection of a remedial approach for groundwater.
Therefore, a workplan proposing further groundwater investigation and on-site pilot tests of
preselected cleanup technologies was issued in March 1998; a May 1998 revision of the
workplan was approved by the USEPA.

The work defined in the May 1998 workplan was performed during the summer of 1998. A
sampling round that included confirmatory investigation sampling of monitoring wells and
other sampling for Performance Standards Compliance Monitoring for the PCBOU under the
Consent Decree was performed in December 1998.

A document titled Groundwater Investigation Report and Focused Feasibility Study was
submitted to the USEPA in July 1999 (Revision 0). That report contained a summary and
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analysis of the results of the summer 1998 groundwater investigation (GWI) for Sites 32/33 and
the December 1998 sampling for all sites within the PCBOU, and a Focused Feasibility Study

(FFS) that evaluated a number of alternatives for remediation of contaminated groundwater at
Sites 32/33. The document was subsequently revised to address the USEPA's comments on
Revision 0, and was reissued in January 2000 (Revision 1) (RMT, 2000a). Final review

comments on the Revision 1 GWI/FFS report were received from the USEPA in February 2000.
Following discussions with the USEPA to resolve these comments, the Revision 1 report was
approved by the USEPA.

In June 2000, the USEPA issued an Explanation of Significant Differences (ESD) for the PCBOU.
The ESD specifies the remedy selected for additional source removal to address the TCE
contamination in the soil and to mitigate further degradation of the groundwater associated
with Sites 32/33 at the PCBOU. The remedy to be implemented is described as Alternative "E'
in the Revision 1 GWI/FFS report. This alternative addresses the sources of VOCs through the
use of multi-phase extraction (MPE) wells to be installed at each VOC source area. The selected
alternative also includes the use of phytoremediation (planting of hybrid poplar trees) to
provide for the remediation of the groundwater plumes at their farthest downgradient extent
and to reduce VOC concentrations in the groundwater before it discharges to Crab Orchard
Lake or to drainage swales tributary to the lake. The use of monitored natural attenuation
(MNA) is also included as a component of the remedy. Further information regarding the
design and components of Alternative "E" is included in the FFS, Revision 1 (RMT, 2000a).

A Pre-design Workplan presenting the investigation and pilot testing needed to develop data
for final design, construction, and operation of the remedial action for groundwater selected in
the ESD was submitted to the USEPA in March 2000 (Revision 0). A Quality Assurance Project
Plan (QAPP) presenting the specific quality assurance and quality control activities associated
with the pre-design fieldwork was submitted to the USEPA in May 2000 (Revision 0). The
QAPP included a Field Sampling Plan (FSP) as an attachment. These documents were
subsequently revised to address the USEPA's comments on Revision 0, and were reissued in
early August 2000 (Revision 1) (RMT, 2000b and RMT, 2000c). The Pre-design Workplan -
Revision 1 and QAPP - Revision 1 were approved by the USEPA in late August 2000. The
investigation fieldwork and pilot testing were conducted from September to November 2000.

1.2 Purposes of Report
The purposes of this Preliminary Design Report include the following:

• To present a description of the tasks performed as part of the pre-design investigation and
pilot testing.

• To document the results and data associated with the pre-design fieldwork program.
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• To present a comprehensive evaluation of the nature and extent of soil contamination in
apparent VOC source areas at the site.

• To present a preliminary design of a remedial system, consistent with the FFS and ESD, to
address groundwater contamination at the site.

1.3 Scope of Report
This Preliminary Design Report includes the following key components:

• A description of the investigation and pilot testing tasks completed during fall 2000.

• Presentation of data and results from the pre-design fieldwork program.

• An updated description of the site hydrogeology, including site stratigraphy, groundwater
occurrence and flow, and contaminant plume extent.

• A description of the nature and extent of soil contamination in the various source areas of
groundwater contamination.

• A discussion of the zone of influence, air flow and water pumping rates, and contaminant
recovery rates achieved during pilot testing.

• A preliminary design for the remedial systems, including well spacings and depths, liquid
and air treatment methods, and locations and types of equipment and structures.

• A preliminary design for the phytoremediarion system, including locations and density,
depths, and types of plantings.
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Section 2
Scope of Work Performed

2.1 Summary of Work Performed
From September through the first week of November 2000, RMT conducted a pre-design field
investigation at Sites 32/33 of the PCBOU. The overall purpose of the pre-design fieldwork
program was to collect sufficient data to support the design and implementation of Remedial

Alternative "E" as described in the FFS (RMT, 2000a) for each area at Sites 32/33 identified as a
source of the VOC contamination observed in groundwater. The term "source area" as used in
this report refers to an approximate area of soil containing significant concentrations of VOCs
that are causing or contributing to the contaminated groundwater plumes at the site.

The primary components of the fieldwork program are summarized below. The specific
purpose, rationale, and details for each work item are presented in the remaining sections of
this Report. A Site Plan showing the key features of Sites 32/33 is shown on Figure 2-1.

2.1.1 Multi-phase Extraction Pilot Tests

MPE wells and associated monitoring points were installed, and an MPE pilot test was
performed, at the following two VOC source areas:

• Building 1-1-23

• Beneath the Area 9 Repository

2.1.2 Soil Vapor Extraction Pilot Tests

SVE wells and associated monitoring points were installed, and an SVE pilot test was
performed, at the following two VOC source areas:

• Building 1-1-23

• Building 1-1-2

2.1.3 Installation of Groundwater Monitoring Wells

Groundwater monitoring wells were installed at the following locations (refer to
Figure 2-1):

• A 2-well nest (33MWC-44 and 33MWC-45) located near Highway 148 on the
southwestern side of Sites 32/33 (for the 1-1-2 west plume); water table well
screened only in Upper Clay; piezometer screened only in Upper Sand
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• A 2-well nest (33MWC-42 and 33MWC-43) located on the eastern side of the East
Swale, adjacent to the Repository (for the East Repository plume); water table well
screened only in Upper Clay; piezometer screened only in Upper Sand

• A 2-well nest (33MWC-48 and 33MWC-49) in the vicinity of Building I-1-36A; water
table well screened only in Upper Clay; piezometer screened only in Upper Sand

• A 2-well nest (33MWC-46 and 33MWC-47) in the area adjacent to the southern side
of the Repository; water table well screened only in Upper Clay; piezometer
screened only in Upper Sand

See Subsection 2.3 for more detailed information.

2.1.4 Slug Tests of New Monitoring Wells

Slug tests were performed at all eight groundwater monitoring wells installed during
the pre-design fieldwork program.

2.1.5 Soil Sampling and Analysis for VOC Characterization

Soil samples were collected from the unsarurated and saturated Upper Clay at the

locations listed below and were analyzed for VOCs using an on-site mobile laboratory
with off-site analysis of confirmation samples at a commercial analytical laboratory:

• Building 1-1-2 VOC source area

• Building 1-1-3 VOC source area

• Building 1-1-23 VOC source area

• Beneath the Area 9 Repository

• Building I-1-36A vicinity

• Area south of the Area 9 Repository

See Subsection 2.2 for a more detailed description.

2.1.6 Soil Sampling and Testing for Non-Chemical Design Data

Soil borings were installed and soil samples were collected and analyzed from the
Upper Clay and the Upper Sand units at five of the areas listed in Subsection 2.1.5 to
provide non-chemical data for use in the design of the MPE wells, the horizontal
extraction wells, and the phytoremediation areas.

See Subsection 2.4 for more detailed information.
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2.1.7 Groundwater Sampling and Analyses

Groundwater samples were collected from selected existing monitoring wells at the
known VOC source areas, from all new monitoring wells, and from selected Geoprobe®
borings installed during the pre-design program. Samples were analyzed for VOCs and
natural attenuation indicator parameters.

See Subsection 2.6 for more detailed information.

2.1.8 Staff Gauges

More durable staff gauges were installed to replace the staff gauges installed at
Sites 32/33 during the summer 1998 fieldwork, and four additional staff gauges were
installed to aid in the interpretation of groundwater/surface water interaction at the site.

See Subsection 2.7 for more detailed information.

2.1.9 Surveying

Surveying was done to document elevations and coordinates for the wells and soil
borings completed during the pre-design program and to provide information needed
for final design.

See Subsection 2.8.

2.1.10 Reconnaissance and Testing for Phytoremediation Design

Site reconnaissance, soil sampling, and soil testing were performed as needed to provide
information for final design of the phytoremediation component of the remedial action.

See Subsection 2.5 for more detailed information.

2.1.11 General Reconnaissance for Design Information

General reconnaissance of Sites 32/33 was performed to collect information needed to
complete the final design and to manage construction logistics.

2.2 Soil Sampling and Analysis for VOC Characterization

2.2.1 Direct-Push Sampling Program

A soil sampling program using direct-push technology was conducted to further
identify the horizontal and vertical extent of residual chlorinated volatile organic
compounds (CVOCs) in soil at each of the six areas that were known to be, or were
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found to be, sources of contamination. Geoprobe® equipment, operated by MATECO,
Inc., of Grand Rapids, Michigan, was used to bore through the Upper Clay and Upper
Sand units and into the top of the Lower Clay. Initially, 66 Geoprobe® borings were
proposed for five areas (RMT, 2000b). Additional borings were advanced based on
results of the mobile laboratory analysis. A total of 93 Geoprobe® borings were
completed at the site.

Continuous soil samples were collected from each boring using a 2-inch-diameter
Geoprobe® MacroCore discrete interval sampler. The samples were field-screened with
a photoionization detector (PID) and were logged in the field by RMT geologists. The
field logs were reviewed, edited to conform to the Unified Soil Classification System
(USCS), and finalized on Illinois Environmental Protection Agency (IEPA) standard
boring log forms. Copies of the original field logs and finalized boring logs are included
in Appendix A.

When sampling was completed, each boring was abandoned by tremie-grouting with a
bentonite slurry. The location of each boring was marked, photographed, and surveyed.
The Geoprobe® unit and all downhole equipment were decontaminated between
sampling locations using a high-pressure, hot-water rinse at the decontamination pad
that was constructed for use during the PCB remedial action.

2.2.2 On-Site Mobile Laboratory

All soil samples collected for chemical analysis were screened for VOCs using an on-site
mobile laboratory operated by Environmental Chemistry Consulting Services (ECCS), of
Madison, Wisconsin, utilizing conventional laboratory-grade equipment. The quality of
these data and the relatively low detection limits (compared to other screening methods)
allow these data to be used as the primary means for characterizing VOCs in site soil.
The relatively rapid turnaround time (1 working day) allowed real-time field decisions
to be made for adjustment of the original soil sampling locations and depths as
presented in the Pre-design Workplan (RMT, 2000b). Twenty-seven soil borings were
added to the proposed program based on the results of the soil screening.

Three to seven soil samples from each boring location (a total of 377 samples) were
collected and submitted to the mobile on-site laboratory for analysis of selected VOCs.
The soil samples were selected based on the depth below ground surface, field-screening
(PID) results, and visual and olfactory observations made during boring. Soil samples
for analysis were collected immediately after field-screening and preserved using
syringe soil samplers provided by U.S. Analytical Services, of Crandon, Wisconsin. The
soil samples were placed on ice immediately after collection and transported to the
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mobile on-site laboratory after the soil boring was completed, generally within 2 hours
of collection.

2.2.3 Off-Site Laboratory

Approximately one soil sample for every ten submitted to the on-site laboratory was
also submitted to an off-site commercial laboratory, Severn Trent Laboratories (STL) of
Canton, Ohio, for confirmatory VOC analysis. A total of 55 samples were submitted to
the off-site laboratory. These samples were analyzed for VOCs using USEPA Contract
Laboratory Program (CLP) methods. The soil samples were collected at the same time,
from the same location in the soil core, and using the same methodology as those
submitted to the on-site laboratory.

2.3 Monitoring Well Installation
Detailed well installation methods and materials were as described in the Field Sampling Plan
(FSP) (RMT, 2000c). An overview of these methods and materials is presented below.

2.3.1 Drilling and Soil Sampling

The borings for the monitoring wells were advanced with 4 V4-inch-ID hollow-stemmed
augers. Continuous soil samples were collected using either a standard split-spoon

sampler or a Shelby tube sampler. The soil samples were logged in the field by an RMT
geologist. The field logs were reviewed by RMT in the office, edited to conform to the
Unified Soil Classification System (USCS), and finalized on standard IEPA boring log
forms. The field and finalized logs are presented in Appendix B. The drilling and
sampling equipment was decontaminated between sampling locations using a high-
pressure hot-water rinse at the decontamination pad.

2.3.2 Well Installation and Construction

Upon completion of each monitoring well boring, a 2-inch-diameter groundwater
monitoring well constructed of Type 316 stainless-steel riser and screen was installed in

each boring. The well screens are factory-slotted Type 316 stainless steel with 0.010-inch
slots. The length of well screen installed at each drilling location was based on the
geologic unit in which it was completed. Five-foot well screens were installed in the
Upper Sand unit, 15-foot well screens were installed in the Upper Clay unit at well
locations 33MWC-44,33MWC-46, and 33MWC-48, and a 10-foot well screen was

installed at well 33MWC-42. Wherever possible, 15-foot well screens were installed in
the Upper Clay, where seasonal water table fluctuations can be quite high (up to 9 feet).
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However, at 33MWC-42, the shallow depth to water and to the top of the Upper Sand
required shortening the well screen.

A sand pack of 20- to 40-mesh washed silica was placed from approximately 6 inches
below to 2 feet above each well screen. At water table wells, the sand pack was
shortened slightly to allow for a longer seal. A filter pack seal consisting of between
6 inches to 1 foot of fine silica sand (#60 American Materials, or equivalent) followed by
a minimum of 5 feet of 3Vinch bentonite pellets was tremmied into place above the filter
pack. The bentonite pellets were allowed to hydrate and expand for a minimum of
20 minutes prior to the placement of the annular space seal. Because the total depth of
the annular space seal did not exceed 50 feet at any location, 3Vinch bentonite chips
were used for the annular space seal material. The annular space seal was placed
around the well casing from the top of the filter pack using the auger flights to tremmie
material to the bottom of the open hole. Bentonite pellets placed above the water table
were hydrated as the augers were removed. A 6-inch-diameter carbon steel surface
casing with lockable steel cap was placed over each well. A concrete pad, approximately
2 feet by 2 feet, was poured around the base of the surface casing. Steel barrier posts
were embedded in concrete to protect the wells from vehicles. IEPA well construction
diagrams, showing the specific details of each completed monitoring well, are included
in Appendix B.

2.3.3 Monitoring Well Development

Each monitoring well was developed within 2 weeks of installation to remove
suspended fine material from the well and surrounding sand pack to allow the well to
yield relatively sediment-free water samples.

Wells were developed by surging the well with a small-diameter submersible pump
with polyethylene tubing for approximately 5 minutes, followed by pumping. Up to
five cycles of surging and purging were conducted in each well. Three successive
readings of water stabilization parameters within 10 percent of each other, in
conjunction with water clarity, were used as the criteria to confirm proper well
development. Wells completed in the Upper Clay, which could not sustain a 1 gpm
pumping rate, were surged and purged dry. Up to 8 gallons of distilled water were
added to these wells to aid in the removal of suspended sediment from the filter pack
and screen zone. Each of these wells was then purged, allowed to recover, and purged
again, until at least three times the volume of distilled water added had been removed.

RMT, Inc. 2-6 Crab Orchard National Wildlife Refuge
i:\wpMSN\piT\oo-o47si\o7\Rooo478W7-ooi.DOC 5f?m Final - Revision 0 May 2003



2.3.4 In Situ Hydraulic Conductivity Testing

In situ hydraulic conductivity tests were performed in each new monitoring well and in
several pilot test wells following development. The results of these tests were used to
further characterize the hydraulic characteristics of the Upper Clay and Upper Sand.

Rising-head (baildown) tests were performed. The head in the well was lowered using a
bailer and by removing approximately 1 gallon of water. The recovery rate of the water
level in the well was measured and recorded with an electric water level indicator. The
results of the tests were recorded on forms in the field. The data were analyzed using
the method of Bouwer and Rice (1976). The data and calculations are included in
Appendix C.

2.4 Soil Sampling and Testing for Non-chemical Design Data
Several soil samples from each major soil unit (Upper Clay, Upper Sand, and Lower Clay) were
collected for physical testing. Two samples of the Upper Clay unit and one from the Upper
Sand unit were collected at each of the Area 9 Repository and Building 1-1-23 area. At the
Building 1-1-2 area, where the Upper Sand is not present, one sample was collected from the
Upper Clay. At the Building I-1-36A area and the south side of the Repository, two soil samples
were collected from each of the piezometer borings: one from the Upper Clay and one from the
Lower Clay. In addition, samples of the Upper and Lower Clay were collected from piezometer
borings 33MWC-43 and 33MWC-45 at locations downgradient of the Repository and
Building 1-1-2 source areas, respectively. Each of the soil samples were analyzed for the
following:

• Permeability - to more accurately quantify the hydraulic conductivity of the Upper Clay
unit.

• Grain-size distribution - to accurately classify soil samples according to the Unified Soil
Classification System (USCS) and to properly determine screen slot sizes and gravel pack
gradation for construction of MPE and groundwater extraction wells.

• Atterberg Limits - to properly classify soil in accordance with the USCS system.

• Moisture content, wet and dry bulk density, and total organic carbon content - to provide
critical parameters for estimating partitioning of contaminants between soil and water
phases and for modeling of contaminant transport.

• Capillary pressure/water saturation relationship - to determine the air emergence
pressure (vacuum pressure) that will need to be applied to the saturated soil to initiate air
flow and to estimate the soil moisture content that is expected to remain at a given vacuum
pressure created in the soil by the MPE well system.

The results of the physical testing are discussed in Section 7 of this report. Capillary
pressure/water saturation relationship tests were performed only on samples of the Upper Clay

RMT, Inc. 2-7 Crab Orchard National Wildlife Refuge
i:\wpMSN\PiT\oo-o478i\o7\Rooo47sio7-ooi.DOC s/7/01 Final - Revision 0 May 2001



and permeability tests were performed on samples of the Upper Clay and the Lower Clay. Each
soil sample for physical testing was collected using a Shelby Tube sampler. After the samples
were collected from the borings, the rube was capped, sealed with tape, and placed in a cooler
for shipment to STL.

2.5 Soil Sampling and Testing for Phytoremediation Design Data
Soil samples were collected in the areas where phytoremediation is planned: downgradient of
Building 1-1-23 and downgradient of the Area 9 Repository. The soil samples were collected at
a sampling density of approximately one composite sample per acre to be planted. The
majority of the samples were collected from shallow intervals (1 to 1.5 feet bgs) using a shovel.
Some of the samples were collected from deeper intervals (4 to 5 feet bgs) using direct-push
(Geoprobe®) technology.

In the areas where samples were collected using a Geoprobe®, the areas were divided into
quadrants, with 3 soil borings per quadrant. The Geoprobe® borings were advanced to 4 feet
bgs, and the soil from each quadrant was composited and placed in a sample bag provided by
Advanced Terra Testing, Inc.

A total of eight soil samples were collected and analyzed by A&L Heartland Laboratories, Inc.,
for the agronomic parameters listed below:

• Soil pH • Magnesium

• Soluble salts • Sodium

• Cation exchange capacity • Zinc

• Percent organic matter • Iron

• Nitrates • Manganese

• Ammonium • Copper

• Phosphorus • Sulfates

• Potassium • Boron

• Calcium • Texture

No soil samples were collected in areas where groundwater occurs at less than 1.5 to 2 feet bgs.
The survival rate of the trees in these conditions would be low, therefore, trees will not be
planted in these areas. The depth to the water table and the general stratigraphy were
evaluated in each of the areas where the trees will be planted using existing data and soil boring
logs.
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2.6 Groundwater Sampling and Analysis
One round of groundwater samples was collected from the eight newly installed monitoring
wells, from several of the existing monitoring wells, and from selected Geoprobe® soil borings.
The groundwater samples were analyzed for VOCs and several indicator-type parameters. The;

results of the analyses are discussed in Section 5 of this Report. The sampling program and
methodology is summarized in the following subsections.

2.6.1 Geoprobe® Boring Groundwater Sampling and Analysis

Groundwater samples were collected from three of the Geoprobe® soil borings at the
Building I-1-36A area (SB-301, SB-302, and SB-303), from three Geoprobe® borings at the
area south of the Repository (SB-502, SB-503, and SB-504), and from one Geoprobe®

boring from the M-2 area (SB-128).

Selection of the Geoprobe® borings that were sampled was determined in the field,
based on the on-site soil sampling results. The groundwater samples were collected
from the upper portion of the Upper Sand unit, and sent to STL for analysis.

Sample Collection Methods and Analysis

The borings for collecting groundwater samples were advanced at least 1 foot
into the Upper Sand unit with the Geoprobe®. A temporary PVC or stainless
steel well was then placed in the boring such that the screened interval was just
below the Upper Clay. The groundwater sample was collected through HOPE
tubing lowered down the temporary well and into the screen. Well purging
techniques were similar to the monitoring well sampling and are described in
the following section. After purging the temporary well, the groundwater

samples were extracted with a peristaltic pump and transferred directly into
appropriate sample containers.

All groundwater samples collected from Geoprobe® soil borings followed the
same analytical program as the monitoring well samples and were analyzed for
VOCs, alkalinity, nitrogen (ammonia and nitrate + nitrite), sulfate, total
dissolved solids (TDS), and total organic carbon (TOC). Field duplicate, trip
blank, and MS/MSD samples were collected at the frequency specified in the
QAPP. Sample handling and custody procedures were the same as those for
the monitoring well groundwater samples and are described below.
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2.6.2 Monitoring Well Sampling and Analysis

Groundwater samples were collected from the eight newly installed monitoring wells at
the site following their installation, development, and an approximately two-week
stabilization period. One groundwater sample was also collected from pilot test well
MPE-US at the Building 1-1-23 area.

In addition, eight existing wells were sampled, including two wells located in the
vicinity of the source area for each of the three primary plumes identified at the site, and
two downgradient wells in the 1-1-23 plume that have had historically significant VOC
concentrations, as follows:

• Wells 33MWC-13 and 33MWC-24 (I-1-2/I-1-3 plume source area)

• Wells 33MWC-07 and 33MWC-21 (1-1-23 plume source area)

• Wells 33MWC-09 and 33MWC-27 (Area 9 Repository plume source area)

• Wells 33MWC-08 and 33MWC-30 (downgradient 1-1-23 plume)

Sample Collection Methods and Analysis

Most of the shallow monitoring wells were purged and sampled using a
peristaltic pump and dedicated 3/8-inch-O.D. high-density polyethylene
(HOPE) tubing. At one well, 33MWC-27, where the depth to water was greater
than 20 feet, a small-diameter submersible pump was used instead of the
peristaltic pump. The tubing (or submersible pump intake) was placed
approximately 1 to 2 feet above the base of the well screen, and the well was
pumped at a flowrate ranging from <0.5 liter/min to 1 liter/min. The pumping
rate for each monitoring well was dependent on the hydraulic properties of the:
formation the well is screened across and was determined in the field to be the
highest flowrate attainable without creating drawdown greater than
approximately 1 foot, or at a minimum flowrate of 100 mL/minute. Wells that
could not be purged at a minimum flowrate of 100 mL/minute without
excessive drawdown were purged dry at a higher flowrate or were purged
until a minimum of 5 well casing volumes of water were removed.

A Geotech Model P3 flow-through cell (or equivalent) equipped with
temperature, specific electrical conductance, and pH electrodes was connected
to the discharge tubing from the peristaltic or submersible pump. Each of these
parameters was measured at each well during purging to evaluate stabilization.
Groundwater chemistry was considered stable when the temperature change
was <0.5°C, the conductance change was <10 percent, and the pH change was
<0.1 pH unit between three successive 1-liter sampling intervals. The wells

RMT, Inc. 2-10 Crab Orchard National Wildlife Refuge
i.\wpMSN\PiT\oo-ot78i\07\Rooo478io7-ooi.DOC s/7/oi Final - Revision 0 May 2001



were sampled immediately following stabilization or after five casing volumes
were removed. The samples were taken from the pump discharge after the
flow-through cell had been disconnected.

Field duplicate, trip blank, and MS/MSD samples were collected at the
frequency described in the QAPP (RMT, 2000c). All samples were stored in
coolers at 4°C while awaiting shipment to STL under chain-of-custody
procedures. Each sample was analyzed for VOCs using USEPA Contract
Laboratory Program - Statement of Work (CLP SOW) methodology low-level
detection and for the same indicator parameters as the Geoprobe® water

samples.

2.7 Surface Water Staff Gauge Installation
Eight surface water staff gauges were installed at the site to aid in the interpretation of
groundwater/surface water interaction. The gauges are constructed of galvanized steel fence
posts with attached enamel elevation gauges. The posts were driven into the stream sediment
with a fence-post driver. Four of the staff gauges were direct replacements for the four existing
gauges (SG-1 through SG-4) (Figure 2-1). Four new gauges were installed: SG-6 in the Center
Swale due east of the Repository near monitoring well 33MWC-18, SG-7 in the East Swale near

surface water sampling location 32R-233, SG-8 in the East Swale near monitoring well
33MWC-15, and SG-5 in the intermittent stream to the west of the I-1-2/I-1-3 area near surface
water sampling location 32R-250. The new staff gauge locations and numbers are shown on

Figure 2-1.

Water levels at each location will be recorded whenever groundwater or surface water samples
are collected at the site. The surface water elevations will be compared with groundwater
elevations from nearby monitoring wells to identify those stretches of streams that are losing
water to groundwater and those stretches that are gaining water from groundwater discharging
to the stream.

2.8 Surveying
The locations and elevations of the soil borings, monitoring wells, staff gauges, and pilot test
wells were surveyed by Shawnee Surveying and Consulting, Inc. (SSCI), of Vienna, Illinois. The
survey results are presented in Appendix C.
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Section 3
Site Hydrology and Hydrogeology

3.1 Regional Physiography and Geology
The Crab Orchard National Wildlife Refuge is located in Southern Illinois, just south and west
of the city of Marion. The Refuge consists of approximately 42,620 acres of land primarily
within Williamson County, extending west and south into Jackson, Union, and Johnson
Counties. Crab Orchard Lake is the largest of 12 lakes within the Refuge. The western portion
of the Refuge around Crab Orchard Lake is open to public use for recreational purposes, while
the eastern portion of the Refuge is a wildlife sanctuary that is closed to general public access.

Land around the eastern portions of Crab Orchard Lake is also used for industrial purposes
(O'Brien & Gere, 1988).

The construction of Crab Orchard Lake was completed in 1940 as part of The Crab Orchard

Project for Land Utilization. The dam that impounds the waters of Crab Orchard Creek and its
tributaries, creating Crab Orchard Lake reservoir, is located at the extreme western end of the
lake and has a spillway elevation of 405 feet M.S.L. Crab Orchard Lake is approximately 9 miles

long and varies in width from approximately 1.5 miles in the west near the dam to
approximately 0.5 mile in the eastern end (Stall, et al., 1954). The resulting surface area of the
lake is 6,965 acres with a watershed drainage area of 72,525 acre-feet. The average water depth
varies over the area of Crab Orchard Lake from approximately 2 to 9 feet with a maximum
depth of 30 feet (Kelly and Hite, 1981, as cited in O'Brien and Gere, June 1988).

Crab Orchard Lake is located just north of the southern terminus of Illinoian continental
glaciarion. In pre-Illinoian time, river basins had eroded into Pennsylvanian sandstone,
siltstone, and shale, resulting in topographically mature drainage basins. Illinoian glacial drift
forms a thin (less than 25 feet thick), generally discontinuous mantle over the mature pre-
Illinoian bedrock topography. The till generally ranges in composition from a very clayey,
sandy silt to a silty clay and often does not exist on top of bedrock hills. Overlying the Illinoian
till are Woodfordian outwash and slackwater lake deposits and Wisconsinan loess. The

Woodfordian deposits are generally weakly bedded silty clay and clayey silt, locally
interbedded with silt and sand with a lacustrine structure (Frye, et al., 1972).

3.2 Site Geology
Site geologic conditions were interpreted from soil boring logs from previous site investigations

by O'Brien & Gere (1988), IT Corporation (1995), Fluor Daniel (FDGTI, 1997 and 1998), and the
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year 2000 soil and groundwater investigation performed by RMT. A summary of the available
well construction information for all monitoring wells and soil borings installed at the site prior

to the 2000 investigation, including existing wells and abandoned wells, is provided in the GWI
Report (RMT, 2000a).

A total of 44 monitoring wells had been installed at the site prior to the year 2000 soil and

groundwater investigations. A majority of these monitoring wells were installed near the
groundwater table surface, at depths between 15 and 25 feet below ground surface (bgs). Six of
these monitoring wells have subsequently been abandoned. FDGTI installed a total of 73
Geoprobe® soil borings in the summer of 1998. The depths of these borings ranged from 15 to
58 feet bgs, just to the top of the Upper Sand. The boring logs associated with the FDGTI
investigation are in Appendix A of the GWI Report (RMT, 2000a).

During the fall of 2000, RMT advanced a total of 93 Geoprobe® borings and installed eight
groundwater monitoring wells at the site. The logs of these borings are included in
Appendices A and B, and the well construction forms are included in Appendix B. The
locations of the soil borings and monitoring wells are shown on Figures 3-1 through 3-7.
Table 3-1 summarizes the depths and approximate locations of all soil borings installed by RMT
in 2000, and Table 3-2 includes a summary of the well construction information. With the eight
monitoring wells installed in 2000, there is now a total of 46 monitoring wells at Sites 32/33.

The Geoprobe® borings completed in 2000 ranged from 20 feet to 60 feet in depth, and were
advanced into the upper portion of the Lower Clay. The year 2000 groundwater monitoring

wells were generally installed in nests of two wells; the shallow wells were set in the Upper
Clay such that the well screen would intersect the water table, and the piezometers were set at
the base of, and screened only in, the Upper Sand. The shallow monitoring wells installed in
2000 were completed at depths of approximately 15 to 20 feet bgs, and the piezometers were
completed at approximately 25 to 40 feet bgs.

Geologic cross sections were created for each of the six VOC source areas. The cross-section
locations are shown on Figures 3-1 through 3-7, and the cross sections are shown on Figures 3-8
through 3-22. The geology encountered during this investigation was generally consistent with
previous investigations (RMT, 2000a) and is summarized below.

3.2.1 Site Unconsolidated Sediment

The site is underlain by Recent and Quaternary unconsolidated deposits ranging from

30 to 100 feet thick (RMT, 2000a). The unconsolidated deposits consist of the following
units:

RMT, Inc. 3-2 Crab Orchard National Wildlife Refuge
/.\wpMSN\p/T\oo-<H7si\o7\Rooo47si07-ooi DOC 5/7/01 Final - Revision 0 May 2001



Upper Clay

The Upper Clay occurs from the ground surface to depths of approximately

25 feet bgs beneath most of the site, but thins to approximately 15 feet in the
north near Crab Orchard Lake. The Upper Clay consists of weakly bedded,
mottled brown and gray silry clays and clayey silts, with occasional silty sand
seams and lenses. Iron and manganese staining is prevalent in many of the
samples, especially in the upper half of the unit. Many boring logs indicate
structure within the Upper Clay, including laminar bedding or alternating 2- to
3-inch beds of finer and coarser material within the clay and silt, especially in
the lower half of the unit beneath the Repository (Appendix A). Vertical to sub-
verrical fractures were observed throughout this unit. The calculated hydraulic
conductivity of this unit is on the order of KH to 106 cm/s, which is consistent
with a silt or loess (Freeze and Cherry, 1979). The general composition and
structure of the Upper Clay indicates that it is a weathered loess deposit,
possibly underlain in some locations by slackwater lake deposits as described

by Frye, et al., 1972.

Upper Sand

The Upper Sand occurs at elevations between approximately 380 feet and
400 feet above mean sea level (M.S.L.) and varies in thickness from 1 to 2 feet in
the southern part of the site to approximately 20 feet in the western part and

15 feet in the northwestern part. The Upper Sand is possibly absent in the
southeastern and central portions of the site, where the Lower Clay rises above
approximately 400 feet M.S.L. Composition of the Upper Sand ranges from a
clayey sand to a well-graded sand. In some locations, fine layering within the
Upper Sand is noted in the boring logs, and there is a general coarsening
downward sequence at most locations. This unit is consistent with either a
glacio-lacustrine or a glacial outwash deposit.

Lower Clay

The Lower Clay occurs between elevations of approximately 340 feet M.S.L.
and 410 feet M.S.L., with the higher elevations in the southern and southcentral

portions of the site. The upper surface of the Lower Clay unit is eroded to form
hills and valleys, with upper surface elevations varying from 380 feet to 410 feet
M.S.L. This unit ranges in composition from a silry clay to a clayey silt and

contains a trace to little fine sand and angular gravel. The gravel content
includes fragments of weathered sandstone and coal. The Lower Clay has a

very uniform color and texture with no depositional structures noted. Vertical
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to sub-vertical fracturing is common at the top of the Lower Clay. At some
drilling locations, sandy interbedding was noted within the upper 20 feet of the
Lower Clay. These sand lenses appear to be discontinuous and are not present
beneath much of the site. The Lower Clay is representative of Illinoian glacial
till, as described by Frye, et al., 1972.

Lower Sand

The Lower Sand, where present, occurs immediately above the bedrock surface.
The top of the Lower Sand occurs at approximately 340 to 350 feet M.S.L. This
unit ranges from 10 to 20 feet thick in the northern portion of the site beneath
Crab Orchard Lake to approximately 2 feet thick in the southwestern portion
and is not present in the southern and southeastern portions where the bedrock
surface rises above approximately 350 feet M.S.L. The Lower Sand is
consistently logged as a silty sand. Hydraulic conditions encountered during
drilling in the Lower Sand caused sand to heave up inside the auger flights. As

a result, few undisturbed soil samples have been obtained from this unit. This
unit is consistent with a glacial outwash deposit.

3.2.2 Site Bedrock

The bedrock surface below Williamson County consists of Pennsylvanian rocks. These

rocks are predominantly weak shales, but include thin (less than 25 feet thick)
limestones, sandstones, and coal beds. The Pennsylvanian rocks generally have low
porosity and permeability and yield small amounts of water through interconnected
pores, fractures, and joints (Csallany, 1966).

Bedrock encountered during the 1998 groundwater investigations was described as a
gray fine-grained micaceous sandstone, and drilling logs indicate that it is competent
and well cemented. The sandstone has been identified as a part of the Carbondale
Formation (AAPG 1965, as cited in O'Brien and Gere, 1988).

Topographically, the top of the bedrock surface slopes to the north and west toward
Crab Orchard Lake (RMT, 2000a). Bedrock elevations range from approximately 400
feet M.S.L. in the southern and southeastern portions of the site to approximately 320 to

340 feet M.S.L. in the northern and western portions of the site, respectively.

3.2.3 VOC Source Area Geology

The geology encountered at each individual investigation area can generally be

described as above. 3-D depictions of the site geology at Buildings 1-1-2,1-1-3,1-1-23,
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and the Repository are included on Figures 3-23 through 3-26. Each area has distinct
geologic features, which are summarized below.

Area I-1-2II-1-3

Bedrock is very shallow in this area, generally within 30 feet of the ground
surface near Building 1-1-2, sloping downward to the north, east, and west.

- Lower Sand does not exist in this area due to the shallow bedrock.

Upper Sand does not exist in northern, western, and southern portions of
this area. The Upper Sand pinches out against the Lower Clay where the
Lower Clay rises above approximately 405 feet M.S.L.

- The easternmost extent of the Upper Sand is slightly west of boring SB-102,
and the unit thickens to approximately 20 feet thick to the west near
Hwy. 148.

Area 1-1-23

The Upper and Lower Sand units are both present in this area. Bedrock
occurs at approximately 100 feet below ground surface (bgs).

- The upper surface of the Lower Clay appears to have an incised channel
running from south to north through the area.

- The Upper Sand varies in thickness from 7 feet on the edges of the channel
to nearly 20 feet in the center (boring SB-206). The Upper Sand also
appears to thin to the south of Area 1-1-23.

Area 9 Repository

- The Repository fill material ranges in thickness up to approximately 35 feet
and is underlain by the Upper Clay.

- Bedrock occurs at approximately 100 feet below original ground surface
beneath the Repository.

- The Upper Sand is not present beneath the Area 9 Repository.

- The lower portions of the Upper Clay unit at the Repository indicate
lacustrine features such as finely banded silts and clays, varves, and
occasional sandy lenses.

Building I-1-36A

- The Upper Sand is present beneath the entire I-1-36A area, and ranges in
thickness from 8 to 18 feet.

- The Upper Sand unit appears to thin slightly to the north.
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South of Repository

The Upper Sand appears to be continuous south of boring SB-503, and is
not continuous to the north toward the Repository.

The Upper Sand unit thins to the west.

- The Lower Clay surface rises in elevation from south to north to
approximately 390 feet M.S.L. in the north.

Lacustrine features are common in the lower portion of the Upper Clay in
this location.

3.3 Groundwater

3.3.1 Regional Hydrogeology

Regionally, the shallowest groundwater occurs within the unconsolidated glacio-
lacustrine deposits that mantle the bedrock surface throughout much of Southern
Illinois. Groundwater is often encountered within 20 feet of the ground surface.
Shallow groundwater contours are a subdued reflection of the ground surface
topography, with groundwater flowing from areas of high ground surface elevation to
discharge areas at lower elevations, such as streambeds or lakes.

Water-bearing sand and gravel units within the glacial and lacustrine deposits of
Southern Illinois are common but are generally thin. Groundwater yields from these
units are not adequate for municipal supplies. In areas within the vicinity of the site,
some thin scattered sand and gravel deposits provide adequate yield for farm and
domestic water supplies (Frankie, et al., 1995).

The water-yielding characteristics of the Pennsylvanian bedrock are highly variable. In
Williamson County, sandstone aquifer yields are adequate for domestic supplies
throughout most of the county. The groundwater in these rocks becomes highly
mineralized with depth, and production wells are rarely installed more than 200 to
300 feet into the bedrock. Domestic supplies from the sandstone aquifers are easily
obtained at depths ranging from 50 to 80 feet (Csallany, 1966).

3.3.2 Monitoring Well Network

A total of 51 monitoring wells have been installed at Sites 32/33. Five of these
monitoring wells (32-061,32-062, 32-109, 32-110, and 33MWC-04) were abandoned
during the PCB remediation and subsequent construction of the Area 9 Repository.

Well COW-1 was destroyed and replaced by 32-063 prior to the RI in 1988 (O'Brien &

Gere, 1988). Table 3-2 presents a summary of the available information for all
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monitoring wells that have been installed at Sites 32/33, including installation dates and
the consulting firm responsible for the work. Figure 3-27 shows locations for all of the

wells.

A total of 46 monitoring wells currently exist at Sites 32/33. Of these, 27 monitoring
wells (32-063, 33-340, 33-341, 33-342, 33MWC-01 through 33MWC-20,33MWC-42,
33MWC-44, 33MWC-46, and 33MWC-48) are shallow water table wells. Most of these
wells are screened across the lower portion of the Upper Clay unit and the upper
portion of the Upper Sand unit. The remaining 19 monitoring wells (numbered
33MWC-21 through 33MWC-41, 33MWC-43, 33MWC-45,33MWC-47, and 33MWC-49)

were installed at deeper intervals to monitor hydraulic head and groundwater chemistry
in the Upper Sand and Lower Sand and within sand seams in the Lower Clay.

3.3.3 Site Groundwater Occurrence and Flow

Groundwater levels at all but two of the 46 existing groundwater monitoring wells and
surface water elevations at eight staff gauges (Figure 2-1) were measured in October
2000. Water levels at monitoring wells 33MWC-01 and 33MWC-05 were not recorded
during this event. Groundwater elevations at the site have been recorded at variable
intervals since December 1986. A summary of the available groundwater elevation data

is presented in Table 3-3. A water table map for the October 2000 monitoring event is
presented on Figure 3-27, and a potentiometric surface map for the Lower Sand unit for
the October 2000 conditions is presented on Figure 3-28. Vertical hydraulic gradients
were calculated for well nests at the site and are summarized in Table 3-4.

Generally, the water table at the site is a subdued reflection of the topography, with flow
northward toward Crab Orchard Lake. As shown in Table 3-4, and as discussed in the
GWI Report (RMT, 2000a), groundwater flow within the clay units has a significant
downward component, except in locations of groundwater discharge near surface water,
while flow within the sand units is predominantly horizontal.

Upper Sand/Upper Clay

Groundwater is generally encountered between 1 foot to 15 feet below ground

surface (bgs) in the Upper Clay unit at the site. The one exception is beneath
the Area 9 Repository, where groundwater occurs approximately 21 to 25 feet
below the top of the Repository (approximately 1 to 5 feet below the original
pre-Repository ground surface elevation). Groundwater elevations at most
well locations fluctuate approximately 3 to 8 feet during the year (Table 3-3).
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Figure 3-27 shows the water table configuration for October 2000. The water
table map was constructed using the shallow water table well data where
available. Water level data from piezometers constructed in the Upper Sand
unit were used where water table well data were not available. This
approximation appears to be generally valid based on a comparison of
hydraulic head in adjacent wells completed in the two different units (e.g.,
33MWC-13 and 33MWC-24). The water table configurations are generally
consistent with previous investigations (e.g., IT Corp., 1995; RMT, 2000a). The
additional wells installed during the fall 2000 field investigation allow a more
detailed interpretation of the water table surface configuration than previously
available.

Shallow groundwater beneath the site generally flows northward toward Crab
Orchard Lake but is affected locally by surface water drainage ways and by the
Area 9 Repository. In the Building 1-1-2 area, shallow groundwater flows
radially away from a local groundwater high. A majority of the groundwater
flow from this area is easterly, toward the East Swale, and westerly, toward the
Heron Flats impoundment area located west of Highway 148. Horizontal
hydraulic gradients in the Building 1-1-2 area range from 0.003 to 0.006.

In the Building 1-1-23 area, groundwater flows primarily northward toward
Crab Orchard Lake, with a lesser component of flow to the northeast toward
the Area 9 Repository. A groundwater mound is present beneath the Area 9
Repository. This causes shallow groundwater to flow to the east toward the
Center Swale (located immediately adjacent to the Repository) and to the north
toward Crab Orchard Lake. Horizontal hydraulic gradients in the
Building 1-1-23 area range from 0.004 to 0.006. Horizontal hydraulic gradients
at the Area 9 Repository range from 0.01 to 0.02 (Table 4-3).

Lower Sand Unit

A potenriomerric surface map for the Lower Sand unit for October 2000 is
shown on Figure 3-28. Groundwater in the Lower Sand unit flows to the north
toward Crab Orchard Lake. The horizontal hydraulic gradient in the Lower
Sand ranges from 0.0004 to 0.0005 (Table 4-3).

Over most of the site, the head in the Lower Sand is generally 1 to 3 feet lower
than the head in the Upper Sand, indicating a downward potential. However,
near Crab Orchard Lake this is reversed indicating an upward potential as
groundwater discharges to the lake. This effect was previously exhibited by
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well 32-110 (now abandoned), which was a flowing artesian well with a
piezometric head elevation at least 3 feet above the lake elevation.

Groundwater Hydraulic Characteristics

Slug tests were performed at each of the eight new groundwater monitoring
wells and at several of the pilot test wells installed in 2000 after they were
developed. Rising-head tests were performed at each of the monitoring wells.
The slug test data were analyzed with AQTESOLV Version 2.5 for Windows,
using the Bouwer-Rice Solution for a Slug Test in a Confined Aquifer (1976).
Slug test data and AQTESOLV input and output files are included in
Appendix D. The results from these tests and slug test results from previous
investigations are summarized in Table 3-5.

A total of 34 slug tests have been performed at the site since the RI. Fifteen of
the tests were conducted in wells completed within the Upper Clay, eleven
were conducted in wells completed in the Upper Sand, three were conducted in

wells completed across sand seams in the Lower Clay, and five were conducted
in wells completed in the Lower Sand.

The slug test results were generally consistent within each unit. In the Upper

Clay, the calculated hydraulic conductivities ranged from 1.4 x 10-6 to
7.7 x 1Q-4 cm/s, with a geometric mean of 4.6 x 10-5 cm/s. These conductivity
values are consistent with values reported for silt and loess of 10-7 to 10-3 cm/s
(Freeze and Cherry, 1979).

In the Upper Sand, the calculated hydraulic conductivities ranged from
1.3 x 10'5 cm/s to 4.4 x 10'3 cm/s, with a geometric mean of 3.0 x 10-* cm/s.
These conductivity values are consistent with values reported for a silry sand or
fine sand.

Slug test results from monitoring wells 33MWC-22, 33MWC-28, and
33MWC-31, which are screened across sand seams within the Lower Clay, were

consistently on the order of 10-6 cm/s. The calculated hydraulic conductivity
for these sand lenses is an order of magnitude below the range expected for a

silty sand and is generally more consistent with that of a glacial till (Freeze and
Cherry, 1979). The apparent low hydraulic conductivity of these sand lenses

may indicate the lack of continuity of the lenses or may be the result of
smearing clay within the borehole during drilling, and inadequate well
development.
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In the Lower Sand, calculated hydraulic conductivities generally ranged from
9.4 x 1CH to 4.1 x 103 cm/s, with a geometric mean of 1.9 x 1O3 cm/s. These

values fall within the observed range for a silty sand of 10'5 to 10-2 cm/s
documented in literature (Freeze and Cherry, 1979). Well 33MWC-35, which is
screened completely within the Lower Sand unit, has a low hydraulic
conductivity of 6.3 x 1O6 cm/s, inconsistent with other wells in the same unit.
This measurement, in conjunction with abnormally high pH and specific
conductance measurements taken during sampling, indicates that this well may
be affected by cement-bentonite grout.

During the MPE pilot testing conducted at the Building 1-1-23 area and the
Area 9 Repository, water levels were measured in the nearby monitoring points

within the Upper Sand. These drawdown data were evaluated with the
AQTESOLV Version 2.5 for Windows using the Hantush Method for leaky
aquifers. The data and calculations are included in Appendix E. The results of

the tests are summarized in Table 3-6.

The MPE test results yielded hydraulic conductivities for the Upper Sand that
are very similar to the slug test results. The hydraulic conductivities calculated
at the Building 1-1-23 area ranged from 2.8 x 1O3 to 5.0 x 1O3 cm/s, with an

average of 4.0 x 103 cm/s. The hydraulic conductivities calculated at the Area 9
Repository ranged from 6.2 x 10-* cm/s to 6.3 x 103 cm/s, with an average of
3.4 x 10-3 cm/s. The more variable and slightly lower hydraulic conductivity
calculated at the Repository is likely due to the discontinuous nature of sand
seams at this location.

Vertical Flow

Vertical gradients were calculated using the October 2000 water level data for
each of the well nests (Table 3-4). Vertical gradients are downward over most

of the site, including each of the currently identified VOC source areas (e.g.,
well nest 33MWC-27 through 33MWC-29). However, upward gradients are
present near Crab Orchard Lake where groundwater discharge to the lake is
occurring (e.g., well nest 33MWC-30 through 33MWC-32). There are also

vertical upward gradients immediately below and adjacent to the lower reaches;
of the swales and intermittent streams (where the swales and streams approach

larger surface water bodies), where groundwater is discharging to surface
water. One exception is the area downgradient to the west of Building 1-1-2
(well nest 33MWC-44 and -45). At this location, there is still a downward
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component of groundwater flow, which suggests that the discharge area is still
further to the west, near Heron Flats.

3.4 Surface Water

3.4.1 Site Surface Water Occurrence and Flow

Surface water drainageways are present at several locations at the site (Figures 2-1 and
3-27). In the southwestern portion of the site, an intermittent stream that appears to
originate near monitoring well 33-342 flows westerly toward Highway 148, passes
beneath Highway 148 through a culvert pipe, and discharges into the Heron Flats
impoundment area on the western side of the highway. The Center Swale originates
east of Building 1-1-11 and runs northeasterly along the eastern and southern sides of the
Area 9 Repository before discharging to Crab Orchard Lake. The West Swale runs
northward from the vicinity of Building 1-1-23 and discharges to Crab Orchard Lake.
The East Swale runs northward along the entire eastern boundary of Sites 32/33 and
discharges to Crab Orchard Lake. The swales and the intermittent stream are often dry
in their upper reaches, except following rainfall events. The lower reaches appear to be
receiving groundwater inflow and are likely continuously flowing.

3.4.2 Staff Gauge Levels

Eight staff gauges, SG-01 through SG-08, were installed in surface water bodies at the
site (Figure 3-27). Water levels were measured at the staff gauges in October 2000. The
water level readings and calculated water elevations are summarized in Table 3-3.

3.5 Groundwater/Surface Water Relationship
During the fall 2000 field investigation, all but two of the surface water monitoring locations
were dry. The lake elevation at staff gauge SG-03 (404.02 feet M.S.L.) was approximately
1.5 feet lower than previous recorded lake levels, and the water present at the location of staff
gauge SG-02 was ponded water from a recent rainfall event. No standing or flowing water was
present at any of the other staff gauge locations, however, the sediment in the lower reaches of
the swales was moist. This may indicate that groundwater is discharging to the lower reaches

of the swales but at a rate that will not result in flowing water. Based on these observations,
water table data from the site monitoring wells, and previous investigations (RMT, 2000a), it

appears that the lower reaches of the swales and the intermittent stream are zones of
groundwater discharge during most, if not all, of the year.
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Section 4
Soil Analysis Results

4.1 General
Soil borings were advanced in each potential VOC source area to collect soil samples for
chemical analysis of VOCs. The results of these analyses were used to evaluate the nature and
extent of VOC contamination in soil that has caused or contributed to the observed
groundwater contaminant plumes that appear to originate in or near these areas. See
Subsection 2.2 for sampling and analysis procedures. The data output from the mobile
laboratory is presented in Appendix F. The STL data are presented in Appendix G.

A comparison was made between the results obtained from the on-site laboratory versus results
for adjacent samples analyzed by the off-site laboratory (see Appendix H). In general, the
results showed an excellent correlation between the two laboratories, verifying the validity of
the on-site laboratory results. The minor differences between the two laboratories are likely due
to the fact that these were not true splits of the same samples but discrete adjacent samples. As
indicated in the results, relatively rapid changes in concentrations occur with depth, and the
agreement in results between the on-site and off-site laboratories was better than expected.

The soil analysis results were validated by evaluating the raw laboratory data and reports and
appropriate modifications and qualifiers were made to the data. A listing of these qualifiers is
presented in Table 4-1.

The validated VOC results are summarized in Table 4-2. A side-by-side comparison of the on-
site laboratory results with the off-site laboratory results is presented in Table 4-3.

4.2 Building 1-1-2
Prior to the fall 2000 fieldwork, the Building 1-1-2 area had been identified as the sole VOC
source area at the southern end of the site. As the pre-design fieldwork progressed, it became
obvious that an area adjacent to Building 1-1-3 was a VOC source area that was distinct and
separate from the Building 1-1-2 source area. Therefore, the results of the soil analyses for these
two areas are discussed separately.

A total of 17 soil borings were advanced in the Building 1-1-2 area to evaluate the extent of
VOCs in soil (see Figure 3-1). The borings were primarily located in and around areas
previously remediated (by excavation) for PCBs and metals, consistent with the conceptual
model indicating co-disposal of solvents with the PCBs and metals at the site. The borings
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ranged in depth from approximately 24 to 38 feet. Most borings were terminated at refusal at
the bedrock surface.

Three to seven soil samples per boring were analyzed for VOCs by the on-site laboratory. The
results of these analyses are summarized in Table 4-2. Chemical concentration isopleth maps
illustrating the concentrations of total VOCs in various depth intervals are shown on Figures 4-1
through 4-3.

In addition, chemical concentration cross sections illustrating the vertical distribution of total
VOCs are shown on Figures 4-4 and 4-5. Finally, three-dimensional (3D) depictions of soil VOC
concentrations that illustrate the shape of the contaminant source areas are shown on
Figures 4-6 and 4-7.

Inspection and interpretation of the tabulated results and the various chemical concentration
figures yields the following observations and conclusions:

• Shallow soil contamination (depths of less than 12 feet) is limited to a relatively small area
(see Figures 4-1, 4-4, and 4-5). This is almost certainly a result of the previously completed
remedial excavation of PCB- and metals-impacted soil that also removed significant
quantities of VOCs in the shallow soil.

• The intermediate depth interval (12- to 24-foot depth) has a relatively larger area of impact;
(see Figure 4-2). This is likely due to lateral spreading of VOCs via horizontal groundwater
transport.

• The lowest depth interval (24- to 36-foot depth) has a smaller area of impact than the
intermediate depth interval, particularly for higher concentrations (see Figure 4-3). This
suggests that the Lower Clay unit significantly retarded the horizontal and vertical
migration of VOCs at depth.

• High concentrations of VOCs (hundreds or thousands of ppm) were not detected in this
area. The highest total VOC concentration of 22 ppm was measured at the 22- to 24-foot
sample in boring SB-100. If higher concentrations were present at one time, they have
either dissipated with time or were removed during the previous remedial excavation
work.

• The relatively large areas of low concentrations (1 to 5 ppm total VOCs) are likely primarily
a result of groundwater transport of VOCs from other areas of higher concentrations. Of
particular note are the impacted zones extending westward under Building 1-1-2. This
impacted soil zone extends in the same direction as the mapped groundwater plume and is
consistent with the primary groundwater flow direction mapped for this area.

• The primary constituent detected in most samples was TCE. Much lower concentrations of
PCE, DCE, and vinyl chloride were occasionally detected (see Table 4-2).

• Freon 113 was detected at a concentration greater than 1 ppm in several borings in this
area.
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4.3 Building 1-1-3

A total of 18 soil borings were advanced in the Building 1-1-3 area. The borings ranged in depth
from approximately 20 to 48 feet. Three to seven soil samples per boring were analyzed for
VOCs in the on-site laboratory. The results of those analyses are presented in Table 4-2.
Chemical concentration isopleth maps (Figures 4-8 through 4-11), chemical concentration cross
sections (Figures 4-12 and 4-13), and 3D diagrams (Figures 4-14 and 4-15) illustrate the areal and
vertical distribution of total VOCs.

Observations and conclusions regarding VOC distribution in the soil are as follows:

• As in the Building 1-1-2 area, the horizontal extent of shallow contamination is relatively
limited and is probably a result of previous remedial excavations for PCBs and metals in
this area (see Figures 4-8, 4-12, and 4-13).

• The highest VOC concentrations in shallow soil are outside of the deeper excavation areas
previously completed at the site.

• There is a distinct gap of over 200 feet between the impacted zones in this area and the
impacted zones in the Building 1-1-2 area. This gap coincides with a former manufacturing
building that was located between 1-1-2 and 1-1-3. The approximate outline of that former
building is shown on Figure 4-8. It appears that the releases that caused the VOC soil
contamination occurred outside of the building rather than within or beneath it.

• The highest VOC concentrations occur at depth within the Lower Clay and are centered in
the vicinity of boring SB-126 (see Figures 4-14 and 4-15).

• The lowest part of the Lower Clay unit appears to mark the maximum downward extent of
significant VOC contamination.

• The increased area of impacts with depth, as indicated on Figures 4-9 and 4-10, is likely a
result of horizontal spreading with groundwater flow and the previous removal of
overlying VOC-impacted soil during the excavation of soil impacted by PCBs and metals.
The soil chemistry data also indicate that the VOC source material moved downward in an
irregular lateral and vertical pattern through preferential pathways in clay in this area.

4.4 Building 1-1-23
A total of 19 soil borings were advanced in the Building 1-1-23 area (see Figure 3-3). The borings
ranged in depth from approximately 32 to 48 feet. Three to six soil samples per boring were
analyzed for VOCs. The results of the analyses are presented in Table 4-2. Chemical isopleth

maps (Figures 4-16 through 4-18), chemical concentration cross sections (Figures 4-19 and 4-20),
and 3D diagrams (Figures 4-21 and 4-22) illustrate areal and vertical distribution of VOCs in

soil.

Observations and conclusions related to VOC distribution in soil are as follows:
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• As in the previously described source areas, the area of shallow zone (0 to 12 foot depth)
impacts is relatively small and is limited to three apparently isolated spots (see
Figures 4-16, 4-19, and 4-20). The largest of these shallow areas is located in the vicinity of
the former Building 1-1-23 annex. According to the excavation contours shown on
Figure 4-16, limited excavation occurred in this area during the PCB and metals
remediation. The other two shallow source spots are located along the base or sidewalls of
deeper excavations completed during the PCB and metals remediation.

• Somewhat larger areas of VOC impacts are present at greater depth intervals (see
Figures 4-17, 4-18, 4-19, and 4-20). In particular, in several areas there appears to be
migration of significant concentrations of VOCs through the Upper Clay into the Upper
Sand unit.

• There are significant areas of lower VOC concentrations (1 to 5 ppm) that are a result of
transfer via groundwater flow from the areas of original release and impact.

• The Lower Clay unit appears to have effectively limited downward migration of VOCs in
this area.

• Significant concentrations of 1,2,3- and 1,2,4-trichlorobenzene (TCB) were detected in off-
site laboratory analysis of soil samples from borings SB-212 and SB-217. These compounds
were quantified as tentatively identified compounds (TICs) for these samples. The highest
concentration detected (1,000 mg/kg in the sample from SB-17 and 38- to 40-feet) also had
relatively high concentrations of PCE (24 mg/kg) and TCE (28 mg/kg). In general, the
detected TCBs were in samples that had significant concentrations of other VOCs.

4.5 Area 9 Repository
A total of 24 borings were advanced in and immediately west of the Area 9 Repository. The
borings ranged in depth from 28 feet (completed outside and immediately west of the
Repository) to 60 feet (completed on top of the Repository). Three to five soil samples per
boring underwent laboratory analysis of VOCs. The results of the analyses are presented in
Table 4-2. Chemical concentration isopleth maps (Figures 4-23 through 4-28), chemical
concentration cross sections (Figures 4-29 through 4-32), and 3D diagrams (Figures 4-33 and
4-34) illustrate the areal and vertical distribution of VOCs in soil.

Observations and conclusions related to VOC distribution in soil are as follows:

• In general, the fill in the Area 9 Repository had low to nondetectable concentrations of
VOCs. The materials placed in the Repository are not likely to be a source of VOCs in the
groundwater beneath the Repository.

• The borings completed to the west (upgradient) of the Repository (SB-400, SB-401, SB-402,
and SB-404) had low to nondetectable concentrations of VOCs indicating that impacts
associated with the Repository are not derived from contaminated groundwater flowing
toward the Repository.
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• VOC contamination occurs primarily in the relatively thin Upper Clay unit, immediately
below the fill in the Repository. The Lower Clay unit appears to have effectively limited
further downward contaminant migration and limits the thickness of the contaminated
zone to approximately 15 to 20 feet beneath the Repository fill materials.

• The highest concentrations of VOCs were detected in two primary locations: one near the
southeastern corner of the Repository in the vicinity of boring SB-411 (total VOCs of
108 mg/kg at a depth of 36 to 38 feet), and the second near the southwestern corner of the
Repository in the vicinity of boring SB-423 (total VOCs of 100 mg/kg at a depth of 26 to
28 feet below ground surface).

• Relatively large areas of low to moderate concentrations of VOCs are present in the eastern
half of the Repository and in the northwestern third of the Repository surrounding boring
SB-423.

• There is no continuous definable Upper Sand unit in the Repository area. This lack of a
permeable conduit for contaminant migration explains the relatively low concentrations of
VOCs in wells downgradient of the Repository.

• The primary contaminant detected was TCE, with occasional and much lower
concentrations of PCE and DCE. Trace concentrations of vinyl chloride, toluene, and
xylenes were detected in a few scattered locations.

4.6 Building M-36A
A total of nine borings were advanced in the Building 1-1-36A area. The borings ranged in

depth from approximately 36 to 49 feet. Three to five soil samples per boring were analyzed for
VOCs (see Table 4-2). A chemical concentration distribution map (Figure 3-4) was prepared to
illustrate the areal and vertical distribution of total VOCs in soil. Because of the low
concentration of VOCs detected in the soil, no chemical isopleth maps, chemical concentration
cross sections, or 3D diagrams were prepared.

Observations and conclusions from the soil analyses in this area are as follows:

• No "source area" VOCs were detected in the soil in this area. Significant concentrations of
VOCs were detected only in the Upper Sand unit and were comparable to measured
groundwater concentrations in this area. No significant concentrations were detected in the
shallow soil that could be the source of the VOCs detected in groundwater at this location.

• No VOCs were detected in samples from the soil borings placed in the flowline of the
Center Swale, located to the south of I-1-36A (SB-305, SB-307, and SB-308). This indicates
that past spills or releases of VOC-containing materials onto the ground surface or in the
truck dock at I-1-36A (which has a drain line to the Center Swale) apparently did not occur.

• The highest total VOC concentration detected was 1.3 mg/kg at 40 to 42 feet (Upper Sand
unit) in boring SB-301. No other sample had concentrations of total VOCs above 1 mg/kg.
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• The predominant constituent detected was generally PCE rather than TCE. Considerably
lower concentrations of TCE, DCE, and vinyl chloride were detected in a number of
samples (see Table 4-2).

• Based on the lack of an identified shallow source in this area and the presence of VOCs in
the Upper Sand, it is apparent that an unidentified source area upgradient (to the west) of
the Building I-1-36A area remains, in the general direction of Building 1-1-12.

• Further attempts to locate the VOC source area with additional soil borings and soil
sampling does not appear warranted for the following reasons:

- The groundwater plume from this source area is well defined and relatively minor
compared to others at the site, suggesting that the source is less significant.

- The plume from this source area merges with the plume from the Area 9 Repository
and dissipates rapidly in the area to the east of the Repository.

— The planned phytoremediation in the vicinity of the Center and East Swales will
reduce the already low concentrations in that area prior to discharge to the swales.
The groundwater chemistry and flow data indicate that, in the unlikely event that
this VOC source area could be located, the overall improvement in groundwater
quality that would result from remediation of this source area would be minimal.

4.7 South Side, Area 9 Repository
A total of six borings were advanced in the area to the south of the Repository. The borings
ranged in depth from 32 to 36 feet. Three to four soil samples per boring were analyzed for
VOCs (see Table 4-2). A chemical concentration distribution map illustrating the areal and
vertical distribution of total VOCs in soil is shown on Figure 3-5. Because of the low
concentrations of VOCs detected in the soil, no chemical isopleth maps, chemical concentration
cross sections, or 3D diagrams were prepared.

Observations and conclusions related to the soil analysis results for this area are as follows:

• As in the I-1-36A area, no "source area" VOCs were detected in the soil in this area. The
only significant VOCs were detected in the Upper Sand unit, and these were comparable to
measured groundwater concentrations in this area. No significant concentrations of VOCs
were detected in the shallow (Upper Clay) soil that could be the source of the VOCs
detected in groundwater on the south side of the Repository.

• The only constituent detected, other than one minor detect of 1,2-DCA, was PCE. This is
also consistent with previous groundwater results in this area.

• Based on the lack of an identified shallow source in this area and the presence of VOCs in
the Upper Sand, it is apparent that an undiscovered VOC source area upgradient (to the
southwest) remains. Taking into account the results of the previous groundwater
investigation in this area, it appears that this source area may not be associated with the
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previously identified operational areas, but may be a relatively isolated source in the
undeveloped area to the east and south of Building I-1-36A.

Further attempts to locate the VOC source area south of the Area 9 Repository is not
warranted for the same reasons as given for the source that is upgradient of
Building I-1-36A.
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Section 5
Groundwater Analysis Results;

5.1 Overview of Groundwater Contaminant Occurrence
Ground-water samples were collected from 16 wells (33MWC-07, -08, -09, -13, -21 -24, -27, -30,
and 33MWC-42 through -49) and analyzed for volatile organic compounds (VOCs) and
indicator parameters. See Subsection 2.6 for more information on groundwater sampling and
analysis. The laboratory reports for the groundwater samples collected during the fall 2000
investigation are presented in Appendix H. Summaries of the constituents detected in these
samples, including field-measured parameters, are presented in Tables 5-1 and 5-2.

The results are generally consistent with previous investigations. CVOCs, particularly PCE,
TCE, cis-l,2-DCE, and vinyl chloride, make up the majority of the constituents detected in
groundwater. However, petroleum-related VOCs (e.g., benzene and toluene) were detected
sporadically across the site. In addition, several less soluble chlorinated organic compounds
(trichlorobenzene and dichlorobenzenes) were detected in groundwater samples from the VOC
source areas near Buildings 1-1-2 and 1-1-23 and in the vicinity of Building I-1-36A.

5.2 Groundwater Contaminant Sources and Plumes
A chemical isopleth map was prepared to illustrate the areal distribution of CVOCs (the
primary contaminants) in groundwater at the site. Figure 5-1 shows the distribution of total
CVOCs in the Upper Clay and the Upper Sand units. This figure was developed using
groundwater data generated by FDGTI in 1998 ("GP-" designated borings), RMT in 1998 (all
site monitoring wells), and RMT in 2000 (16 wells and 6 Geoprobe® water samples; "SB-"
designated borings). Data collected prior to 2000 are reported in the GWI Report - Revision 1
(RMT, 2000a). For ease of review, the total CVOC isopleth map generated after the 1998
investigations is included in Appendix I.

The results are generally consistent with the previous investigations. The new groundwater
data allow a more detailed interpretation of the extent of contamination than was previously

available. Six apparently separate CVOC source areas exist at the site: at Building 1-1-2,
Building 1-1-3, Building 1-1-23, upgradient of Building I-1-36A, beneath the Area 9 Repository,
and the south side of the Area 9 Repository. CVOC plumes within the Upper Sand unit extend
from 500 feet to over 1,000 feet downgradient from each of the source areas.
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The distribution of CVOCs in groundwater at the site is controlled largely by the hydraulic
gradients in the shallow flow system (Figure 3-27); however, the transport of CVOCs from the
source areas is also dependent on the geology. In areas where the Upper Sand is not present or
is discontinuous, CVOCs have been transported shorter distances than in areas where the
Upper Sand is continuous.

5.3 Descriptions of Individual Plumes

5.3.1 Buildings I-1-2/M-3

Based on the soil chemistry data, there appear to be two separate VOC source areas in
the Building 1-1-2 area. One source area is located directly east of Building 1-1-2, just
south of the former location of a manufacturing building. The second source is located
just east of Building 1-1-3, north of the former building. The two source areas, although
separate, form one plume to the east and one plume to the west of the combined
I-1-2/I-1-3 area. Therefore, the results of the groundwater data from the two areas are
discussed together.

Two plumes of CVOCs extend downgradient to the east and west of the
Buildings I-1-2/I-1-3 source areas (Figure 5-1). The orientations of these plumes are
consistent with the previously identified source area and the groundwater flow pattern
in that area (Figure 3-27). Transport of contaminants to the north and south appears to
be very limited in extent, as evidenced by nondetectable CVOC concentrations at wells
33MWC-01 (the background well), 33MWC-10, and Geoprobe® borings GP-03D and
GP-06D. While these locations are technically downgradient of the Buildings I-1-2/I-1-3
source areas, a groundwater divide effectively splits the groundwater flow at the source
areas to the east and west (Figure 3-27). In addition, the Upper Sand appears to be
absent to the north and to the east of Buildings I-1-2/I-1-3 (Figures 3-8 through 3-11).
This results in very little groundwater flow from the Buildings I-1-2/I-1-3 source areas
to the north or south.

The primary CVOC constituents detected in groundwater wells nearest to the 1-1-2
source area are TCE and DCE (33MWC-13 and 33MWC-24). However, in October 2000,
22,000 Mg/L of a tentatively identified compound (TIC), l,l,2-trichloro-l,2,2-
trifluoroethane (Freon 113), was detected at well 33MWC-24. In addition, historical data
from wells 33MWC-13, 33MWC-14, and 33MWC-24 indicate the presence of significant
concentrations (on the order of 10 to 100 ppb) of trichloro-, dichloro-, and monochloro-
benzenes. These compounds have low water solubility (19 ppm to 500 ppm) compared
to TCE (1,100 ppm) and DCE (6,400 ppm), and are generally restricted to the immediate
source area.
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Grourvdwater from well 33MWC-13, completed in the Upper Clay, generally contains a
total CVOC concentration one order of magnitude higher than that from adjacent well

33MWC-24, which is completed across the Upper Sand. This illustrates the importance
of the Upper Clay as the primary source of VOCs leaching downward into the Upper
Sand unit. Downgradient to the west, groundwater from wells and Geoprobe® borings
completed in the Upper Clay (e.g., 33MWC-12 and GP-06C) contained low to
nondetectable CVOC concentrations, while groundwater from an adjacent well in the
Upper Sand (33MWC-33) contained over 2,000 ppb CVOCs in December 1998. These
data indicate that, while the highest CVOC concentrations occur within the shallow
fine-grained sediment (Upper Clay) in the source area, lateral transport of CVOCs
occurs primarily within the Upper Sand, and downgradient areas of the Upper Clay are

not impacted.

The CVOC plume to the west of Building 1-1-2 is of a greater extent, and contains highe::
CVOC concentrations, than the plume to the east. The difference in CVOC distribution
is explained by the geology described in the GWI Report - Revision 1 (RMT, 2000a), and
in Subsection 3.2.1 of this report. The Upper Sand thickens to the west, which allows
significant transport of contaminants, but appears to be discontinuous to the east, which
limits lateral transport in that direction. As a result, the CVOC plume to the east extends
only approximately 800 feet downgradient toward the East Swale, while to the west total
CVOC concentrations on the order of 2,000 ug/L persist more than 1,300 feet
downgradient of the source area. Transport of CVOCs to the west is toward the
intermittent stream and low-lying area on the east side of Highway 148. Monitoring
wells 33MWC-44 and 33MWC-45 were installed downgradient to the west of

Building 1-1-2 to better define the extent of CVOC contamination in the Upper Sand. No
significant concentrations of CVOCs were detected in groundwater from either well in
October 2000.

5.3.2 Building 1-1-23

Concentrations of CVOCs on the order of 3,000 ppb extend from the Building 1-1-23
source area northward (downgradient) to Crab Orchard Lake (Figure 5-1). Similar to the
Building 1-1-2 source area, the primary CVOC constituents detected in monitoring wells,
nearest to the source area are PCE, TCE, and DCE; however, a high concentration of
chlorobenzene (18,000 ppb) was detected at well 33MWC-07 in October 2000, and

historical data indicate chlorobenzene concentrations ranging from almost 10,000 ppb to
39,000 ppb. Historical data also show trichlorobenzene concentrations up to 170 ppb at
well 33MWC-16. As in the Building 1-1-2 plume, trichloro- and monochloro-benzenes
have not been detected in downgradient wells.
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The vertical distribution of CVOCs within the Building 1-1-23 source area saturated zone
is very similar to that observed in the Building 1-1-2 source area. Groundwater from
shallow (Upper Clay) well 33MWC-07 contained a total CVOC concentration one order
of magnitude higher than adjacent source area well 33MWC-21, completed across the
Upper Sand. Unlike the Building 1-1-2 area, however, total CVOC concentrations in the
Upper Sand and the Upper Clay in the extreme downgradient monitoring wells and
Geoprobe® borings near Crab Orchard Lake (33MWC-30 and GP-01B) are very similar.
This is the result of upward vertical gradients in the immediate vicinity of Crab Orchard
Lake that cause upward movement of impacted groundwater from the Upper Sand,
through the Upper Clay, and discharge to the West Swale and to Crab Orchard Lake.

5.3.3 Area 9 Repository

A plume of CVOCs extends eastward from beneath the Area 9 Repository toward the
Center and East Swales, and some migration of CVOCs has occurred to the north
toward Crab Orchard Lake. The distribution of contaminants emanating from soil
beneath the Area 9 Repository is explained by the water table configurations shown on
Figure 3-27, and by the geology depicted on cross-sections (Figures 3-16 through 3-19).
A groundwater mound is present beneath the Repository during much of the year,
causing groundwater to flow both to the north toward Crab Orchard Lake and to the
east toward the Center and East Swales. The thin and clay-rich nature of the Upper
Sand beneath the Repository greatly reduces (by adsorption) the transport of CVOCs
away from the source area, particularly to the north where the deposit becomes very
clayey. The transport of CVOCs that does occur is primarily to the east, where the
Upper Sand is thicker and of lower clay content. Therefore, it is believed that the Area 9
Repository plume discharges to the Center and East Swales.

The primary CVOC constituents detected include PCE, TCE and DCE. Little to no
trichloro-, dichloro-, or monochloro-benzenes have been detected in groundwater at the
Area 9 Repository. Concentrations of PCE and its degradation products are highest
within the source area. TCE, DCE, and vinyl chloride are transported downgradient of
the source area, but unlike the CVOC plumes from the other source areas at the site, the
concentrations of these compounds generally decrease in downgradient locations. The
decrease of biodegradation products in the downgradient areas of the plume is the
result of relatively low groundwater flow velocities in the vicinity of the Area 9
Repository. Low flow velocity limits the transport of PCE source material
downgradient, thus reducing concentrations of biodegradation products in these areas.

No CVOCs were detected at 33MWC-39, completed in the Upper Sand to the northeast
of the Area 9 Repository in the December 1998 sample. A concentration of 63 |xg/L total
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CVOCs was detected in a sample collected at this location in June 1998. Variations in
groundwater chemistry at this location appear to be the result of variations in the
groundwater flow direction and possibly seasonal water table fluctuations. No CVOCs
were detected in the Upper Sand at well 33MWC-43 east of the East Swale and only a
trace of TCE (0.12 ug/L) was detected at the water table well at the same location,
33MWC-42, in October 2000. These data, in addition to the upward hydraulic gradients
at well nests 33MWC-42/-43 and 33MWC-39/-41, indicate that groundwater flowing
east from the Area 9 Repository is discharging to the East Swale. No significant
groundwater contamination extends east of the East Swale.

5.3.4 Building I-1-36A

The primary CVOC constituents detected in groundwater in the vicinity of
Building I-1-36A are PCE, TCE, and DCE. Low concentrations of several
dichlorobenzene compounds were detected in groundwater at soil boring SB-302
(20 ppb total DCB) and new monitoring well 33MWC-48 (0.6 ppb total DCB).

CVOCs in groundwater in the area of Building I-1-36A form a plume, which extends
first easterly toward the Center Swale where it merges with a plume originating south of
the Area 9 Repository, and then north and eastward toward the East Swale and Crab

Orchard Lake (Figure 5-1). Here, the CVOC plume from the direction of
Building I-1-36A merges with the Area 9 Repository plume to the east of the Repository.
Eastward transport of CVOCs from the area of Building I-1-36A is aided by intermittent
recharge from the Center Swale. Near Building I-1-36A, there is also a northerly
component to the flow system that causes low CVOC concentrations at the perimeter of
the Building I-1-36A plume to merge with the Building 1-1-23 plume. The western
extent of CVOC concentrations in groundwater in the area upgradient of
Building I-1-36A is unknown; however, the presence of low concentrations of
dichlorobenzenes in the shallow groundwater at SB-302 and 33MWC-48 suggest that the
source area is nearby.

5.3.5 South Side, Area 9 Repository

A plume, designated the South Side plume, appears to originate from a separate source
area located to the south of the Area 9 Repository and to the east of the Center Swale

(Figure 5-1). The nature and extent of the South Side CVOC plume was primarily
defined by the FDGTI Geoprobe® investigation in 1998. Further investigation of this

source area was conducted by RMT in 2000, which included the installation of two
monitoring wells (33MWC-46 and 33MWC-47) and groundwater samples collected from
seven Geoprobe® borings.
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Groundwater chemistry results from the Geoprobe® borings and the new monitoring
wells indicate that the primary CVOC constituents are PCE, TCE, and DCE, similar to
the other site source areas. Unlike the other source areas, trichloro-, dichloro-, and
monochloro-benzenes were not detected in the groundwater samples. However, carbon

tetrachloride (CTET) was detected at concentrations ranging from 14 to 160 ppb in
groundwater from the Upper Sand unit at Geoprobe® boring locations GP-17A and
GP-19A and new monitoring well 33MWC-47. Like the chlorobenzene compounds,
CTET is relatively insoluble in water (Sw = 800 ppm). Its presence in groundwater at
these locations and its absence elsewhere at the site indicates that the South Side plume
has a separate source area located near 33MWC-47.

The South Side plume merges with the Building I-1-36A plume (from the west) and
extends to the northeast toward the eastern side of the Area 9 Repository, following the
trend of the Center Swale. Here it merges with the Area 9 Repository plume. The
combined CVOC plume is then transported to the east and north where it emerges as
surface water in the East Swale, which then flows into Crab Orchard Lake.

5.4 Adequacy of Monitoring Well Network
The eight new monitoring wells installed at the site have closed the data gaps previously
identified in the Groundwater Investigation Report (RMT, 2000a).
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Section 6
Multi-phase Extraction and

Soil Vapor Extraction Pilot Tests

6.1 Pilot Test Objectives
As stated in the Pre-design Workplan Rev. 1 (RMT, 2000b), the objectives for pilot testing were
similar in each of the areas for multi-phase extraction (MPE) (Area 9 Repository and near
Building 1-1-23) and in each area for soil vapor extraction (SVE) (near Building 1-1-2 and near
Building 1-1-23).

Differences in the actual stratigraphy compared with the expected conditions discussed in the
Pre-design Workplan were discovered while installing the pilot test wells. In some cases, these
differences were significant. Specifically, at the Area 9 Repository, the Upper Sand layer was
completely absent or existed only as a very thin and likely discontinuous silty sand layer
(Figure 6-1). This discovery required field modifications of the MPE well and its associated
monitoring points (MPs), and introduced uncertainty regarding the effectiveness of the MPE
well screened in the Upper Sand, and the associated MPs targeted on the silty sand layer during
the pilot test. As a result, the actual air and water flowrates during the pilot test were lower
than expected.

The objectives of the MPE pilot tests were as follows:

1. To determine the design parameters, such as the vacuum radius-of-influence in the Upper
Clay and Upper Sand units

2. To determine the design air/vapor flowrate

3. To determine the VOC vapor concentrations, to estimate the VOC recovery rate, and to
determine the requirements for off-gas treatment

4. To determine the groundwater extraction flowrates from the saturated Upper Clay and
Upper Sand units

5. To determine the feasibility of the selected drilling and well construction techniques

6. To determine the effectiveness of a liquid-ring or two-stage regenerative vacuum pump
system in dewatering the Upper Clay and also in sustaining a pumping rate from the
Upper Sand, as well as recovering VOC vapor from both soil units

It was recognized and acknowledged in the Pre-design Workplan that sufficient dewatering
may not occur in the targeted geologic units within the time frame allotted for the MPE pilot
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tests to accurately assess the full-scale air flow, the vacuum radius-of-influence, and the VOC
vapor recovery rate. SVE pilot tests were conducted as planned in the Building 1-1-23 and the
Building 1-1-2 areas, with the intent of supplementing information related to these parameters.

The objectives of the SVE tests were as follows:

1. To determine the design parameters, such as vacuum radius-of-influence in the
unsarurated Upper Clay unit

2. To provide data to assist in determining the design air/vapor flowrate for the MPE wells

3. To determine the VOC vapor concentrations, to estimate the VOC recovery rate, and to
determine requirements for off-gas treatment

6.2 Multi-phase Extraction Pilot Tests

6.2.1 Test Description

On October 17 through 21, 2000, RMT performed a multi-phase extraction (MPE) pilot
test at the Area 9 Repository (see Appendix K for photographs). The test was performed
using a 10-hp oil-sealed liquid ring vacuum pump system. The abbreviations "US" and
"UC" were used in the MPE identification numbers to designate whether the well is
screened in the Upper Sand (US) or Upper Clay (UC) unit. Connections were made to
three MPE wells: MPE-US, MPE-UC1, and MPE-UC2 (Figure 6-2). Each MPE well was
screened in a separate geologic layer: Upper Sand, Upper Clay 1, and Upper Clay 2.
However, both of the MPE wells designated Upper Clay 1 and 2 are actually screened iri
the geologic unit that is considered to be the Lower Clay (Figure 6-1). As mentioned in
Subsection 6.1, the actual stratigraphy differed from what was expected prior to
installing the pilot test wells. The well nomenclature designated in the Pre-design
Workplan (MPE-UC1, MP-UC2) remained unchanged in spite of this finding in the field.
Refer to Appendix L for pilot test well construction information.

Throughout the test, a "stinger" tube was lowered inside each MPE well into the
groundwater table, starting with MPE-US, followed by MPE-UC1, then MPE-UC2. A
high vacuum produced by the vacuum pump (up to 25 in. Hg) was applied to the
stinger tubes. This resulted in wellhead vacuum pressures in the range of 15 to 18 in.
Hg. Both liquid and air/vapor phases were simultaneously extracted from the ground.
The extracted groundwater was separated from the air phase in a knockout tank prior to
the liquid ring pump. The water was then pumped to a collection tank for later off-site
treatment and disposal. The air phase was treated with two activated carbon canisters
in series prior to discharge to the atmosphere.
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Vacuum influence and groundwater drawdown data were collected frequently
throughout the test from nine monitoring points surrounding the MPE wells. Pilot test
field data sheets are contained in Appendix M. Air pressure data were collected using
magnehelic gauges connected to the monitoring points with well plugs. Pressure
readings were taken after the monitoring point wells reached equilibrium with the
formation pressure. A water level indicator was used to monitor groundwater
drawdown in each monitoring point.

Groundwater extraction rates and cumulative flow volume were monitored during each
data collection round. Grab samples of the composite groundwater flow to the
collection tank were collected within 1 hour after startup, after 24 hours, and at the end
of the MPE pilot test. Table 6-1 shows a summary of the groundwater analytical data,
and laboratory data sheets are located in Appendix N.

The air-phase flowrate was measured using a Venturi-type flow sensor located between
the liquid ring pump and the activated carbon canisters. The air-phase volatile organic
compound concentration was monitored during each round of data collection with a
photoionization detector (PID). The PID was calibrated regularly using an isoburylene
standard. Air was monitored at three locations: prior to, between, and after the carbon
canisters.

Air-phase samples were collected for laboratory analysis using 1-liter Summa canisters.
Air samples were collected at the inlet of the carbon canisters at the start of the MPE
pilot test, every 24 hours during the test, and at the end of the test. Air samples were
also collected from the outlet of the final carbon canister on the same sampling schedule1

as the inlet air samples, to monitor VOC emissions to the atmosphere. Table 6-2
summarizes the laboratory air data, and analytical laboratory data sheets are located in
Appendix O.

From October 22 through 25,2000, RMT performed a MPE pilot test at Building 1-1-23.
The same equipment and monitoring procedures used for the pilot test at the Area 9
Repository were used at Building 1-1-23. Connections were made to two MPE wells
screened in two separate geologic layers: Upper Clay (MPE-UC) and Upper Sand
(MPE-US). Refer to Figure 6-3 for well locations and Figure 6-4 for site stratigraphy.
The test was started by applying vacuum only to MPE-UC initially; vacuum was applied
to MPE-US later in the test.
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6.2.2 Vacuum Zone of Influence

As expected, vacuum zone of influence measurements were limited by high water table
elevations that covered some or all of the well screens at most of the monitoring points.
This is due to the limited groundwater drawdown achieved during the 4- to 5-day MPE
tests. During the MPE pilot test at the Area 9 Repository, all monitoring point well
screens were within saturated soil throughout the test; therefore, no meaningful vacuum
influence data were obtained (see Appendix P for a summary of vacuum influence data).
The inability to create groundwater table drawdown of any significance in the Upper
Clay, and the resulting inability to obtain soil vapor vacuum measurements in the
saturated clay, were expected limitations of the short MPE pilot tests. As discussed in
the Pre-design Workplan - Revision 1 (RMT, 2000b), soil vapor extraction (SVE) tests
were also run in the shallow unsaturated clay zone at two site locations (see
Subsection 6.3) in an attempt to provide data to define the achievable soil vapor vacuum
influence in the unsaturated Upper Clay.

Four monitoring points had some or all of the well screen above the groundwater table
during the MPE pilot test at Building 1-1-23. These included MP-1B, MP-2A, MP-2B, and
MP-3A. However, MP-2A was dry throughout the pilot test likely because the well
screen may have been blinded during construction, and was suspected of giving false
readings.

Plots of vacuum pressure normalized with the wellhead vacuum versus distance from
the MPE well are included in Appendix P. The data obtained during the MPE pilot tests
are inconclusive in determining a radius of vacuum influence. The limited amount of
vacuum influence data from the Building 1-1-23 MPE test indicate that the radius of
vacuum influence (vacuum pressure > 1 percent of the source vacuum) in the Upper
Clay is less than 4 feet.

It is likely that more conclusive vacuum influence data could have been obtained if
greater groundwater table drawdown had been achieved during the test (see
Subsection 6.2.3).

6.2.3 Pumping Zone of Influence

Groundwater table drawdown measurements were recorded from the monitoring points
throughout the MPE pilot tests at the Area 9 Repository and at Building 1-1-23. Limited
drawdown was observed in the Upper Clay at Building 1-1-23, whereas substantial
drawdown was observed in the Upper Sand at Building 1-1-23 and also at the Area 9
Repository. A summary of the groundwater pumping rate and drawdown is shown in
Table 6-3, and the field data are located in Appendix P.
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At Building 1-1-23, groundwater was extracted at an average rate of 0.21 gpm from the
Upper Clay and 7.32 gpm from the Upper Sand. The maximum drawdown observed
was 0.8 foot (MP-3B) in the Upper Clay and 3.8 feet (MP-1C) in the Upper Sand.

Figure 6-5 shows the groundwater drawdown and pumping flowrate versus rime at the
closest (4 foot) monitoring points at Building 1-1-23. Minimal drawdown occurred in the
Upper Clay during the MPE pilot test. However, increasing drawdown was noted in the
Upper Sand throughout the test.

At the Area 9 Repository, groundwater was extracted at an average rate of 0.37 gpm
from the Upper Sand and 0.33 gpm from the Lower Clay units. The maximum
drawdown observed was 4.9 feet in the monitoring point screened in the Upper Sand
(MP-1A) and 8.1 feet in the Lower Clay monitoring point (MP-2C).

The groundwater drawdown and pumping flowrate at the Area 9 Repository are
depicted on Figure 6-6. This figure shows that observable drawdown was obtained in
both the Upper Sand and Lower Clay monitoring points.

Drawdown data were used to predict the flowrates needed to achieve drawdown at
Building 1-1-23 and the Area 9 Repository. The results of this modeling are presented in
Subsection 7.2.2.

6.2.4 Contaminant Recovery - MPE Pilot Tests

To evaluate the initial VOC contamination levels within the extracted air/vapor and
groundwater as well as to estimate contaminant removal rates for a full-scale system at
startup, air and groundwater samples were collected during the MPE pilot tests.
Tables 6-1 and 6-2 present summaries of the analytical results from air and groundwater
samples, respectively. All laboratory analytical data for the groundwater and air
samples are presented in Appendix N and O, respectively. Figure 6-7 depicts the VOC
concentrations extracted in air/vapor correlated with the groundwater table elevation
over time during the MPE pilot tests at the Area 9 Repository and Building 1-1-23.

Building 1-1-23

Detected VOCs - A total of 10 VOCs were detected in the five carbon inlet air
samples and the three extracted groundwater samples collected during MPE
testing at Building 1-1-23. Each contaminant and its highest corresponding
concentration in both air and groundwater are listed below:
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CONTAMINANT

PCE

TCE

cis-l,2-DCE

Chlorobenzene

MEK (2-butanone)

Tetrahydrofuran

1 ,2,4-Trichlorobenzene

1,4-Dichlorobenzene

1 ,2-Dichlorobenzene

Acetone

Total VOCs

HIGHEST
CONCENTRATION
DETECTED IN AIR

<Hg/m3)

9,300

120,000

3,800

2,700

1,500

1,200

36,000

1,400

1,200

ND

180,751*

HIGHEST
CONCENTRATION

DETECTED IN
GROUNDWATER

<ng/u
73

230

7.1]

7.6 J

900

NA

1,200

29]

28]

56 J

1,575*

Notes:
ND = not detected.
NA = not analyzed.
J = analyte above the instrument detection limit but below the Practical Quantitation Limit.
* = includes sum of concentrations for all detected compounds.

Groundwater - Groundwater extraction rates of 0.15 to 8.7 gallons per minute
(gpm) were observed during the Building 1-1-23 MPE test. Analytical results of
the influent water samples collected during this test indicated total VOC
concentrations ranging from 226.7 to 1,575 micrograms/liter (ug/L). Assuming
an average concentration of 949 ug/L and an average extraction rate of
6.27 gpm, an estimated total VOC removal rate of approximately 32.66 g/day
(0.072 Ib/day) was achieved via groundwater extraction. Table 6-4 presents a
summary of VOC mass removal via groundwater extraction during the MPE
tests at both Building 1-1-23 and the Repository.

PCBs may be present on suspended solids that will be present in the extracted
groundwater, based on the wastewater sampling data from the pre-design
fieldwork.

Air - Air extraction rates of 0 to 26.4 scfm were observed. Analytical results of
air samples collected upstream of the carbon canisters indicated that total VOC
concentrations ranged from a minimum of 19,970 micrograms/cubic meter
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(ug/m3) to a maximum of 126,640 ug/m3, with an overall average of
95,508 ug/m3. At an average flowrate of 17.9 scfm and an average total VOC
concentration of 95,508 ug/m3 in the air stream, an estimated average total
VOC removal rate of approximately 70.3 g/day (0.15 Ib/day) was achieved via
air extraction during the MPE test. Total VOC concentrations were consistently
increasing within the extracted air/vapor stream throughout the test, with the
highest concentration in the final sample. This increase in VOC concentration
could be due to the lowering of the groundwater table, which exposed a
portion of the capillary fringe and "smear zone" to vapor extraction. The VOC
increase in the air phase could also have been due to increasing VOCs in the
groundwater entering the MPE wells, which were then air-stripped due to the
high air/water turbulence in the wells and conveyance piping. Table 6-5
presents mass removal rates via air extraction during the MPE test at
Building 1-1-23.

Area 9 Repository

A total of eight VOCs were detected in the six carbon canister air inlet samples
and the three extracted groundwater samples collected during MPE testing at
the Repository. Each contaminant and its highest corresponding concentration
in both air and groundwater are listed below:

CONTAMINANT

PCE

TCE

cis-l,2-DCE

MEK (2-Butanone)

Tetrahydrofuran

Styrene

1 ,2,4-Trichlorobenzene

Acetone

Total VOCs

HIGHEST
CONCENTRATION
DETECTED IN AIR

(Hg/m3)

150

120,000

1,900

2,100

1,200

2,800

ND

ND

126,640*

HIGHEST
CONCENTRATION

DETECTED IN
GROUNDWATER

(Hg/D

2.4 J

140

5J

1,600

54 J

12

11

42 J

1,685*

Notes:
ND = not detected.
NA = not analyzed.
J = analyte above the instrument detection limit but below the Practical Quantitation Limit.
* = includes sum of concentrations for all detected compounds.
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Groundwater - Groundwater extraction rates of 0.23 to 0.56 gprn were observed
during the Repository MPE test (average of 0.35 gpm). Analytical results for
extracted groundwater samples during this test indicated total VOC
concentrations ranging from 267.3 to 1,685 (ig/L. At an average concentration
of 959.9 ug/L and an average extraction flowrate of 0.35 gpm, an estimated
total VOC removal rate of approximately 1.96 g/day (0.0043 Ib/day) was
achieved via groundwater extraction. The total VOC concentrations were
consistently decreasing in the extracted groundwater throughout the test.
Table 6-4 presents a summary of mass removal rates obtained via groundwater
extraction during the MPE tests at both Building 1-1-23 and the Repository.

Air - Air extraction rates of 18.0 to 37.9 scfm were observed. Analytical results
for air samples indicated that total VOC concentrations ranged from a
minimum of 20,090 ug/m3 to a maximum of 180,751 ug/m3, with an overall
average of 82,108 ug/m3. At an average flowrate of 29.4 scfm and an average
total VOC concentration of 82,108 ug/m3 in the air stream, an estimated
average total VOC removal rate of approximately 98.5 g/day (0.22 Ib/day) was
achieved during the MPE test. Table 6-6 presents a summary of mass removal

rates obtained via air extraction during the MPE test at the Repository.

6.3 Soil Vapor Extraction Pilot Tests

6.3.1 Test Description

From October 18 through 21, 2000, RMT performed a soil vapor extraction (SVE) pilot
test at Building 1-1-23 (see Appendix K for photographs). A 15-hp COVAC multi-stage
regenerative-type blower was used. The extracted soil vapor was treated with two
activated carbon canisters in series prior to discharge to the atmosphere. No
groundwater was extracted during the SVE pilot test. An average wellhead vacuum of
13.3 inches of mercury was applied on the SVE well during the pilot test. Refer to
Figure 6-3 for pilot test well locations and Figure 6-4 for site stratigraphy. Appendix L
contains pilot test well construction information.

Vacuum pressure data were recorded regularly using magnehelic gauges connected to
the three monitoring points. Pressure readings were taken after the monitoring point
wells reached equilibrium with the formation pressure. A water level indicator was
used to monitor groundwater elevations at each monitoring point prior to the start of the
test and periodically throughout the test.
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The air-phase flowrate was measured using a Venturi-type flow sensor located between
the multi-stage blower and the activated carbon canisters. The air-phase volatile organic
compound concentration was monitored during each round of data collection with a
PID. The PID was calibrated regularly using an isobutylene standard. Air was
monitored at three locations: prior to, between, and after the carbon canisters. The PID
readings recorded during the pilot tests showed that no breakthrough of the lead carbon
canister occurred.

Air-phase samples were collected for laboratory analysis using 1-liter Summa canisters.
Air samples were collected at the inlet of the carbon canisters both at the start and at the
end of the SVE test. Air samples were also collected from the outlet of the final carbon
canister both at the start and at the end of the test, to monitor VOC emissions to the
atmosphere.

From October 21 through 24, 2000, RMT performed a SVE pilot test at Building 1-1-2.
Refer to Figure 6-8 for pilot test well locations and Figure 6-9 for site stratigraphy. The
same equipment and monitoring procedures used for the pilot test at Building 1-1-23
were used at Building 1-1-2. An average wellhead vacuum of 20.7 inches of mercury
was applied on the SVE well during the pilot test.

6.3.2 Vacuum Zone of Influence

Vacuum zone of influence measurements during the SVE pilot tests were limited by
high groundwater table elevations that covered some or all of the monitoring point well
screens. This was a result of perched water from a heavy rain that occurred on
October 16. All of the monitoring point well screens were within saturated soil during
the SVE test at Building 1-1-23. All three monitoring points at Building 1-1-2 were above
the water table during the SVE pilot test, although MP-2 was dry throughout the pilot
test and was suspected of giving false readings, likely because the well screen was
blinded as a result of faulty construction.

A summary of vacuum pressure data and plots of normalized vacuum versus distance
are contained in Appendix P. Vacuum pressure data obtained during the SVE test at
Building 1-1-2 indicate that the vacuum radius-of-influence (vacuum pressure
> 1 percent of the source vacuum) is less than 4 feet in the clay unit.

6.3.3 Contaminant Recovery - SVE Pilot Tests

As presented in Subsection 6.2.4, to evaluate the initial contamination levels within the
extracted air/vapor as well as to estimate contaminant removal rates for a full-scale
system, air samples were collected during SVE pilot testing for laboratory analyses.
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Table 6-2 presents a summary of the analytical results from the air-phase samples.
Laboratory analytical data for the air-phase sampling are presented in Appendix O.

Building 1-1-23

Detected VOCs - A total of four VOCs were detected in the two carbon inlet air
samples collected during SVE testing at 1-1-23. The "additional VOC"
parameters in the complete TO-14 scan were not analyzed in these samples.
The primary contaminants and their highest corresponding concentration are
listed below:

CONTAMINANT

PCE

TCE

cis-U-DCE

MEK (2-Butanone)

Total VOCs

HIGHEST DETECTED CONCENTRATION IN AIR
(Hg/m3)

86

14,000

74

380

14,763*

Note:
* = Number is greater than the sum of the above because it includes the sum of concentrations for all
detected compounds.

Air/Vapor extraction rates of 37 to 41.1 scfm were observed. These extraction
rates include bleed air and potential short circuiting. However, air samples
were collected, including this bleed air, and mass recovery rates are therefore
representative of this source area. Analytical results indicated that total VOC
concentrations ranged from a minimum of 12,154 Hg/m3 to a maximum of
14,763 ug/m3, with an overall average of 13,475 ng/m3. At an average flowrate
of 39 scfm and an average total VOC concentration of 13,475 ug/m3 in the air
stream, an estimated average total VOC removal rate of approximately
21.5 g/day (0.047 Ib/day) was achieved via air/vapor extraction during the
SVE test. Table 6-7 presents a summary of mass removal rates obtained during
SVE testing at Building 1-1-23.

Building 1-1-2

Detected VOCs - A total of six VOCs were detected in the four carbon inlet air
samples collected during SVE testing at Building 1-1-2. Each contaminant and
its highest corresponding concentration are listed below:
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CONTAMINANT

TCE

cis-l,2-DCE

Freon 113

Acetone

Tetrahydrofuran

1 ,2,4-Trichlorobenzene

Total VOCs

HIGHEST DETECTED CONCENTRATION IN AIR
(Hg/m3)

1,400

54

1,200

100

85

57

2,896*

Note:
* = includes sum of concentrations for all detected compounds.

Air extraction exhaust rates of 49.2 to 65.7 scfm were observed. These
extraction rates include bleed air and potential short circuiting. However, air
samples were collected, including this bleed air, and mass recovery rates are
therefore representative of this source area. Analytical results indicated that
total VOC concentrations ranged from a minimum of 1,150 ug/m3 to a
maximum of 2,890 ng/m3, with an overall average of 2,135 ug/m3. At an
average flowrate of 60.2 scfm and an average total VOC concentration of
2,135 ug/m3 in the air stream, an estimated average total VOC removal rate of
approximately 5.25 g/day (0.012 Ib/day) was achieved via air/vapor extraction
during the SVE test. Table 6-8 presents a summary of mass removal rates
obtained during SVE testing at Building 1-1-2. Table 6-9 presents an overall
summary of operating conditions and mass removal rates observed during the
test.

6.4 Conclusions
Pilot testing at this site, while limited in some respects, provided much useful information for
the design of the selected remedial action. Lack of drawdown and dewatering during the MPE
pilot tests affected the outcome of the tests, resulting in the need to use conservative values for
several design criteria, such as groundwater extraction rates, air/vapor extraction flowrates, air-
phase CVOC concentrations, and vacuum radius-of-influence. These criteria are discussed in
more detail in Section 7.
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Section 7
Multi-phase Extraction
System Design Criteria

7.1 Objectives
In the pre-design phase, design concepts were developed and data were obtained to develop
and enhance those concepts. In the remedial design phase of the project, this information will
be used collectively to produce the detailed design for the remedial action at the site. The
objectives for the design of the remedial action provide general direction during the design
phase.

An overall objective for the remedial design is to develop detailed plans and specifications for
remedial actions and systems that will operate on a short-term basis (approximately 2 years),
during which the purpose and focus is to remove CVOC contaminant mass from the areas of
highest concentration, or "source areas." The exceptions to this objective are phytoremediation,
which will be implemented to provide a long-term buffer zone to minimize migration of
contaminated groundwater to the lake, and monitored natural attenuation (MNA) which will
provide further improvements in groundwater quality over time.

Another objective of the design is to anticipate changing operation requirements driven by
changes in the quality of the water and air recovered by the systems, and to build flexibility into
the systems to address and adjust to those changes as they occur.

The following sections provide comments and recommendations based on the evaluation of
data obtained during the pre-design fieldwork. This information will be used in light of the
design objectives above to proceed with the detailed design of the remedial action at the site.

7.2 Zone of Influence/Well Spacing

7.2.1 Vacuum

Building 1-1-23

The zone of vacuum influence during the MPE pilot test was limited because of
the limited thickness of the unsaturated clay and the inability to effectively
draw down the groundwater during the time frame of the pilot test. The zone
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of vacuum influence in the dewatered Upper Sand is expected to be similar to
that which is common among other soil vapor extraction systems operating in
similar coarse-grained soil, in the range of 40 to 60 feet.

Limited zone of vacuum influence is expected in the Upper Clay at
Building 1-1-23, based on the pilot test. Therefore, well spacing will be based on
the closest practical spacing from a well and wellhead construction standpoint.
The well spacing is estimated to be 10 feet between MPE wells in the Upper
Clay. This is based on 2-inch MPE wells with a 4-inch wellhead construction.
The MPE wells will also be connected to 2-inch manifold piping installed below
grade.

Area 9 Repository

The zone of vacuum influence during the MPE pilot test was limited because of
the inability to effectively draw down the groundwater during the time frame
of the pilot test. A well spacing of 10 feet between MPE wells will be the closest

practical distance based on well and wellhead construction constraints.

Building 1-1-2

As expected prior to starting the test, the zone of vacuum influence determined

during the SVE pilot test was limited because of the low permeability of the
clay formation in which the test was conducted. Also, the zone of influence
was likely reduced due to short-circuiting of airflow from the ground surface,
as noted during the pilot test.

Well spacing will be based on the closest practical distance between MPE wells
of 10 feet. Well construction will include 2-inch MPE wells with a 4-inch
wellhead connected to 2-inch manifold piping installed below grade. The MPE
wells in the full-scale system will be screened in zones of higher VOC
concentrations at depths lower than the SVE pilot test well, therefore reducing
the potential for short-circuiting.
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Building 1-1-3

No pilot test was performed at Building 1-1-3. However, results from soil
borings in the area indicate lithology similar to the Building 1-1-2 area. As a
result, well spacing will be similar to spacing at the Building 1-1-2 area. The
zone of influence will likely be limited because of the low-permeability clay,
but may be increased if the MPE well screens intersect higher permeability sand
lenses.

7.2.2 Groundwater Pumping

Building 1-1-23

During the MPE pilot test, limited groundwater flowrates and drawdown were
observed in the Upper Clay. However, more effective flowrates and
drawdown occurred in the Upper Sand at Building 1-1-23. The groundwater
extraction rate was limited by the capacity of the MPE pilot test equipment, and
the amount of drawdown was limited by the short time frame of the MPE pilot:

test.

Extraction well locations and configurations in the Upper Sand will be based on
the number and type required to achieve effective drawdown to expose most or

all of the Upper Sand unit in the higher VOC concentration areas.

Using the calibrated groundwater model (Modflow) already used in the
Groundwater Investigation Report (RMT, 2000a), it is predicted that two
horizontal wells located as shown on Figure 7-1 will provide effective
drawdown, pumping at a combined flowrate of approximately 100 gpm. A
submersible pump will be installed in each horizontal well, and a high vacuum

will be applied to four vapor-only extraction wells screened in the Upper Sand.
The horizontal wells will be designed to provide drawdown in the Upper Sand
layer to within 3 to 4 feet of the Lower Clay unit. This will expose the VOC
contamination in that zone to removal in the vapor phase via the vapor-only
extraction wells, which is more efficient than removal via pumping of
dissolved-phase contaminants in groundwater using a two-stage regenerative-

type vacuum pump.
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Area 9 Repository

Groundwater extraction rates during the MPE pilot test were limited due to the
low permeability of the Lower Clay unit. In addition, the Upper Sand unit was

found to be of limited thickness, thus reducing the effectiveness of dewatering
the formation. Based on the MPE pilot test, approximately 0.4 gpm can be
expected per well.

Building 1-1-2

A MPE pilot test was not performed at Building 1-1-2. However, soil boring
information indicates that the Upper and Lower Clay at Building 1-1-2 will
respond in a manner similar to the Lower Clay at the Area 9 Repository. A
flowrate of approximately 0.5 gpm is expected per MPE well.

Building 1-1-3

Since VOCs were only recently discovered in the area, pilot tests were not
planned at Building 1-1-3. Based on soil boring information, the clay units at
Building 1-1-3 are likely similar to those at Building 1-1-2 and the Area 9
Repository. A flowrate of approximately 0.5 gpm is expected per MPE well.

7.3 Contaminant Mass Recovery and Flowrates
Calculations were performed using laboratory results from analysis of air and groundwater
samples, in conjunction with system performance data collected in the field, to estimate
air/vapor and groundwater recovery rates. The rates observed during the pilot study can be
expected, at least initially, during operation of a full-scale system. The pre-design VOC
recovery rates are estimated initial conditions, which can be expected to change over time. For
example, air-phase VOC concentrations may increase as the target area becomes dewatered and
exposes additional impacted soil to vapor recovery. Following this dewatering, after the initial
"slug" of vapor and groundwater is recovered, VOC concentrations can be expected to decrease
with time. A conceptual relationship of VOC recovery rate to operational time is presented
below.

RMT, Inc. 7-4 Crab Orchard National Wildlife Refuge
i\wpMSN\piT\oo-o47si\o7\Rooo478io7-ooi.DOC s/7/01 Final - Revision 0 May 2001



Clay Dewatered ;
Vapor Recovery Ongoing

Recovery rate
decreases as VOCs in dewuleted soil

are removed via vapor
extraction

Time (System Operation)

Table 7-1 presents a summary of the estimated MPE operating rates and conditions for both air
and groundwater flow during remediation of the Repository, Building 1-1-23, Building 1-1-2,
and Building 1-1-3 source areas.

7.3.1 Area 9 Repository
Initial full-scale extraction rates were estimated for the Lower Clay unit in the area of the
Repository. The air and groundwater extraction rates and their corresponding
estimated initial contaminant concentrations are based on the pilot study results. The
preliminary design operating conditions for all areas are summarized in Table 7-1.

Groundwater

The preliminary design groundwater extraction rate for the Lower Clay MPE
wells is estimated at 0.4 gpm per extraction well. As observed during the pilot
study, the estimated average initial total VOC concentration in the extracted
groundwater is 1,000 ug/L.

The preliminary design flowrate for the full-scale system of 25 MPE wells is
10 gpm.
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Air

As with the groundwater, estimated initial air/vapor extraction rates were
based on pilot study observations. The preliminary design air-phase flowrate is
30 scfm per MPE well. This rate includes aspiration air required to obtain two-
phase flow. It is necessary to "bleed" atmospheric air into the extraction wells
to establish enough air flow to entrain liquid droplets into the air stream and
up the well. Aspiration air is necessary if the natural formation cannot yield
enough soil vapor to sustain two-phase flow. The estimated initial total VOC
concentration is 111,000 ug/m3, based on the pilot study results. The
preliminary design total air/vapor extraction rate for the full-scale system of
25 MPE wells is 750 scfm.

7.3.2 Building 1-1-23

As with the Area 9 Repository, initial full-scale extraction rates were estimated for the
Building 1-1-23 Upper Sand and Upper Clay units. These groundwater and air
extraction rates and their corresponding estimated initial contaminant concentrations
were based on the pilot study results and groundwater modeling (Upper Sand unit).
The preliminary design operating conditions for all areas are summarized in Table 7-1.

Groundwater

The preliminary design groundwater extraction rates for the Upper Sand and
Upper Clay are estimated at 50 gpm per (horizontal) well and 0.25 gpm per
(vertical) well, respectively. Groundwater will not be extracted from the
vertical vapor-only extraction wells screened in the Upper Sand. As observed
during the pilot study, the estimated average initial total VOC concentration in
the extracted groundwater is 1,000 ug/L for both the Upper Sand and Upper
Clay. The total groundwater extraction rate for the full-scale system of two
horizontal groundwater extraction-only wells (in the Upper Sand) and 18 MPE
wells (in the Upper Clay) is approximately 105 gpm.

Air

The preliminary design initial air/vapor extraction rates are based on pilot
study observations and on experience from other sites. The initial air flowrates.
are estimated at 75 scfm per Upper Sand vapor extraction well and 25 scfm per
Upper Clay MPE well. The MPE air removal rate includes some aspiration air.
Estimated initial total VOC concentrations are 120,000 ug/m3 and 21,000 ug/m3
for the Upper Sand and Upper Clay wells, respectively, based on the pilot
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study results. The preliminary design total vapor extraction rate for the full-
scale system of four vapor extraction wells and 18 MPE wells is 750 scfm.

7.3.3 Building 1-1-2

The estimated initial extraction rates and VOC concentrations were extrapolated from
the pilot MPE test results obtained in the Area 9 Repository and Building 1-1-23 areas.
The preliminary design operating conditions for all areas are summarized in Table 7-1.

Groundwater
The preliminary design groundwater extraction rates for the Upper Clay MPE
wells are estimated at 0.5 gpm per extraction well. The estimated initial total
VOC concentration in the extracted groundwater is 1,000 ng/L. The
preliminary design total groundwater extraction rate for the full-scale system of
27 Upper Clay MPE wells is 13.5 gpm.

Air

The preliminary design initial air/vapor extraction rates were extrapolated
from the pilot study results. The preliminary design air removal rate is 20 scfm
per MPE well. As with the other areas, this rate accounts for some aspiration
air, but also excludes the excessive flow caused by short circuiting from the
surface that occurred during the SVE pilot test in this area. The estimated
initial total VOC concentration in the air flow is 100,000 ug/m?. The
preliminary design total air/vapor extraction rate for the full-scale system of
27 MPE wells is 540 scfm.

7.3.4 Building 1-1-3
The estimated initial extraction rates and total VOC concentrations were extrapolated
from the MPE pilot test results obtained at the Area 9 Repository and Building 1-1-23
areas. The preliminary design operating conditions for all areas are summarized in
Table 7-1.

Groundwater

The preliminary design groundwater extraction rates for the Upper Clay MPE
wells are estimated at 0.5 gpm per extraction well. The estimated initial total
VOC concentration in the extracted groundwater is 1,000 (ig/L. The
preliminary design total groundwater extraction rate for the full-scale system of
24 MPE wells is 12 gpm.
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Air

The preliminary design initial air/vapor extraction rates were extrapolated
from the pilot study results. The preliminary design air removal rate is 20 scfm
per MPE well. As with the other areas, this rate accounts for some aspiration

air. The estimated initial total VOC concentration in the air stream is
100,000 |ig/m3. The preliminary design total air/vapor extraction rate for the
full-scale system of 24 MPE wells is 480 scfm.

7.4 Soil Physical Characteristics
This section presents a description of the physical characteristics of the lithological units (Upper
Clay, Upper Sand, and Lower Clay units). Seven soil samples were collected via the Shelby
tube sampling technique. Each of the seven soil samples was collected while drilling the MPE
and SVE pilot test wells at the Repository and at Buildings 1-1-2 and 1-1-23. The samples were
collected from the interval where the well screens were installed. Table 7-2 presents a summary
of the physical parameters and the respective testing methodologies and sample identification.
Tables 7-3 and 7-4 present summaries of the physical parameter results and specific lithological
unit physical parameter averages, respectively. All physical parameter testing data are

presented in Appendix Q.

7.4.1 Upper Clay

The physical characteristic values of the Upper Clay unit include an average hydraulic
conductivity of 5.8 x 10-8 cm/s, a moisture content of 22.4 percent by weight, a porosity
of 37.9 percent, a dry density of 104.8 pcf, and an average silt and clay (fines) content of
86 percent. These geotechnical values are indicative of stiff, inorganic clay. The
hydraulic conductivity values from the laboratory tests are lower than the average
values stated in previous reports. They represent the vertical hydraulic conductivity of
the matrix, since the samples were collected using Shelby tubes, and the samples were
tested in a vertical orientation. The previous values were obtained using slug tests, and
represent a bulk hydraulic conductivity that would have a higher probability of
including the effects of fractures, bedding planes, or other horizontal and diagonal
geologic features that would increase the overall hydraulic conductivity of a formation.

The Upper Clay has a relatively low average total organic carbon content of 0.13 percent

At maximum vacuum pressure for standard conditions (29.92 in. Hg), an average of

82.8 percent of the original sample moisture content is retained in this soil. This
characteristic limits the potential for rapid dewatering resulting from the pressure
differential alone. Therefore, the VOC vapor removal rate of this unit is expected to be

limited until sufficient drying of the clay has occurred through evaporation of the
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retained water into the soil vapor flow that can be induced by the MPE wells. Also,
surface recharge resulting from rainfall events will hinder the dewatering progress in
the Upper Clay. To minimize this impact, a surface seal (e.g., HDPE/PVC membrane or
asphalt pavement) may be necessary, and would also provide a beneficial means of
minimizing short-circuiting of air to the MPE wells from the surface.

7.4.2 Upper Sand

The hydraulic conductivity of the Upper Sand unit is more variable than that for the clay
units. The conductivity of the two samples ranged from 1.9 x 1O3 to 5.9 x lO5 cm/s.
This is likely due to heterogeneity within the sand unit caused by a varying percentage
of fines (as evidenced by values of 6.9 percent and 32.5 percent fines for the two samples
collected). The other physical parameter results were more consistent for the two
samples, with average values of 21.1 percent for moisture content, 37.9 percent for
porosity, and 105.4 pcf for dry density. The physical parameter results for the Upper
Sand unit are representative of a silty sand material. As with the Upper Clay, this
lithological unit also has a low average total organic carbon content (0.09 percent), which
is typical for an inorganic sandy material. At maximum vacuum pressure for standard
conditions (29.92 in. Hg), the soil remains an average of 42.6 percent saturated.

7.4.3 Lower Clay

Similar to the Upper Clay unit, the Lower Clay was found to have very consistent
physical characteristic values. The averages of 22.8 percent moisture content,
36.7 percent porosity, 105.9 pcf dry density, and average fines content of 82.1 percent are
very similar to the respective values of the Upper Clay material, and the specific gravity
for the Upper and Lower Clays is identical (2.73). Although the average hydraulic
conductivity of the Lower Clay (2.2 x 10-8 cm/s) is less than that of the Upper Clay
(5.8 x 10-8 cm/s), it is well within one order of magnitude. The average total organic
carbon content (0.51 percent) of the Lower Clay is greater than that for the above-lying
lithological units. As with the Upper Clay, the Lower Clay geotechnical values are
indicative of stiff inorganic clay material. At maximum vacuum pressure for standard
conditions (29.92 in. Hg), the soil remains an average of 78.9 percent saturated. This
characteristic limits the dewatering, and therefore the VOC vapor removal rate potential
of this unit.

7.5 Preliminary Design Considerations
This subsection provides preliminary design criteria for the groundwater remediation systems.
As described in Sections 4 and 5, four main source locations will be targeted for remediation.
These include Building 1-1-23, beneath the Area 9 Repository, Building 1-1-2, and Building 1-1-3.
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Three remediation technologies will be applied in various combinations, depending on the
specific source area: MPE, phytoremediation, and monitored natural attenuation. Table 7-5
summarizes the remediation system for each source area. Refer to Section 8 for discussions
regarding phytoremediation.

The MPE well systems will be focused on the locations within each source area that contain the
higher percentages of the VOCs. Soil zones with VOC concentrations that are within
approximately 50 percent of the maximum VOC concentration observed in each respective
source area will be targeted for remediation with the MPE well systems. In locations where the
maximum VOC concentration is relatively low (e.g., 10 to 15 ppm), a minimum number of six
wells is used to address the impacts in that location.

7.5.1 MPE Well Fields and Soil Excavation

MPE well fields will be located at the four source area locations noted above. The well
fields will consist of multiple 2-inch-diameter PVC extraction wells with a 4-inch
wellhead. The "stinger" pipe in each well will be connected to a manifold piping system
that is routed to a treatment building. Shut-off valves at each MPE wellhead will allow

extraction from selected wells and flow control at each wellhead. Low-permeability
surface seals, such as PVC membranes or asphalt pavement, may be an option if
atmospheric "short-circuiting" occurs at the ground surface around the MPE wellheads,
or if needed to minimize the amount of surface water infiltration into the clay. Such a
seal would alleviate or greatly reduce such short-circuiting by sealing the subsurface
from the atmosphere.

Building 1-1-23

The remediation at the Building 1-1-23 source area will target soil and
groundwater with the highest VOC concentrations. This includes areas near
SB-202, SB-203, and SB-212, as shown on Figure 7-1. The remediation will
include MPE wells in the Upper Clay, and horizontal groundwater extraction
wells and vapor-only vertical extraction wells in the Upper Sand.

MPE well fields will be located near SB-202 and SB-212 and screened in the
Upper Clay. Horizontal wells will be screened in the Upper Sand unit, and

located near the MPE well fields in the Upper Clay. Four vapor-only extraction
wells will also be screened in the upper portion of the Upper Sand.
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Area 9 Repository

The remediation at the Area 9 Repository source area will use MPE wells that

target soil and groundwater near SB-411 and SB-423, where VOC
concentrations are highest. Refer to Figure 7-2 for locations. Two separate well
fields will be located near SB-411 and SB-423. MPE wells in each area will be
screened in the Lower Clay.

Building 1-1-2

MPE wells will be used to remediate areas of the higher VOC concentrations in
the soil and groundwater. MPE well fields will be located near SB-102 and
SB-133. The wells near SB-102 will be screened in the Upper Clay, and the wells
near SB-133 will be screened in the Lower Clay. Refer to Figure 7-3 for

locations.

Building 1-1-3

Areas of highest VOC concentrations in soil and groundwater will be targeted
using MPE wells in the Upper and Lower Clay units. An MPE well field will be
located near SB-126 and screened in the Upper and Lower Clay (Figure 7-3).
The existing building will remain undisturbed during this remedial activity.

7.5.2 Conveyance Piping

The "stinger" pipes in the MPE wells will be connected to the vacuum pump skids
through a PVC pipe manifold. This piping will be installed above grade and will be
insulated and heat-traced at key points to prevent freezing. Aboveground piping will be
simpler to install, service, and inspect than buried piping.

7.5.3 Treatment Buildings and Equipment

Three separate treatment buildings will be constructed at the site: one building located
at the Area 9 Repository, one at Buildings 1-1-2 and 1-1-3, and one at Building 1-1-23. In
addition, the existing Wastewater Treatment Building northwest of the Area 9

Repository will be used to treat groundwater extracted from Building 1-1-23 and the

Area 9 Repository. Refer to Figure 7-4 for locations.

In general, each treatment building will house the MPE skid and the air-phase carbon
treatment systems specific to each source area. Both power and telephone connections
will be made to each treatment building. Each treatment system will be designed for
automatic and unattended operation to the fullest practical extent. System faults or
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alarms will automatically shut down the system in the event of a mechanical or electrical
failure. The control system will have the ability to dial-out in the event of a system faull:
so that the problem can be addressed in a timely manner.

Building 1-1-23

The treatment building at Building 1-1-23 (North MPE Building) will serve as
the location of the MPE and air treatment skid, including the vacuum blower,
the air/water separator, and the water transfer pump. Figure 7-5 shows the
general process flow diagram for the 1-1-23 system.

Groundwater will be extracted from both the horizontal wells (with
submersible pumps) and the MPE wells (with MPE vacuum pumps). The
extracted groundwater will be transferred to the existing Wastewater
Treatment Building via transfer pump(s) and a new buried forcemain.
Pretreatment will be provided to remove suspended solids via multi-media
filters. Refer to Figure 7-6 for the preliminary flow diagram. These filters will
be sized to treat the combined water flow from Building 1-1-23 and the Area 9
Repository, which is anticipated to be approximately 115 gpm. Based on
wastewater sampling data from the pre-design fieldwork, sediment containing
PCBs may be collected in the prerreatment multi-media filter, particularly
during the initial startup period. This sediment may require special analytical
testing and off-site disposal. After this prerreatment, the groundwater will be
treated to remove VOCs via liquid-phase carbon adsorption. The treated water
will then be discharged to Crab Orchard Lake. Due to the expected VOC
concentrations, flowrates, and the lower required operation and maintenance
effort, liquid-phase carbon alone was selected over air stripping and air-phase
carbon treatment to reduce costs. The lead vessel is anticipated to require
change-out every 85 days, and will be sized to treat a flowrate of approximately
115 gpm.

Air extracted from both the air-only and MPE wells will be treated at the North
MPE Building using air-phase carbon prior to discharge into the atmosphere.
At the VOC loading rate expected at startup, the lead vessel would require
change-out after approximately 120 days, and the system will be able to treat a
flowrate of 750 cfm.
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Area 9 Repository

Both the MPE skid and the air-phase carbon treatment systems will be housed
in a treatment building located on the Area 9 Repository (Repository MPE

Building) between the two source locations near SB-411 and SB-423 (see
Figure 7-2). Groundwater extracted from the MPE wells will be transferred to
the existing Wastewater Treatment Building via a new buried forcemain for
treatment with the 1-1-23 groundwater using multi-media pressure filters and
liquid-phase carbon units (Figure 7-6). Air/Vapor extracted from the MPE
wells will be treated using air-phase carbon prior to discharge into the
atmosphere. The air-phase carbon will be sized to treat a flowrate of 750 cfm,
and it is expected that the lead vessel will require change-out approximately
every 60 days, at the initial VOC loading rate. Refer to Figure 7-7 for a process
flow diagram of the Repository source area systems.

Building 1-1-2

Groundwater and air extracted from MPE wells with the MPE vacuum pump
will be transferred to a treatment building to be constructed near the southern
end of Building 1-1-3 (see Figure 7-3). This building (South MPE Building) will

house the MPE skid, the air-phase treatment, and the liquid-phase treatment
systems. The process flow diagram on Figure 7-8 shows the general treatment
components, including the MPE vacuum pump, the air/water separator, the in-

line filter, the liquid-phase carbon, and the air-phase carbon. It is estimated
that the lead vessel of the liquid-phase and air-phase carbon will require
change-out approximately every 140 and 80 days, respectively, at the initial
VOC loading rates. Flowrates are estimated to be 1,020 cfm in the air phase and
25 gpm in the liquid phase. Treated water will be discharged into the East
Swale via a new buried forcemain. Treated air will be vented to the
atmosphere through an exhaust stack at the South MPE Building.

Building 1-1-3

Both the groundwater and the air extracted from MPE wells at Building 1-1-3

will be conveyed to the South MPE Building located near the southern end of
Building 1-1-3 (Figure 7-3) via a buried collection pipe header. The systems wiJl

treat the air and groundwater from both Building 1-1-2 and Building 1-1-3.
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7.5.4 Discharge Locations

Building 1-1-23

Treated air will be discharged through an exhaust stack at the North MPE
Building. Treated water will be discharged from the Wastewater Treatment
Building to Crab Orchard Lake. Refer to Figure 7-4 for locations.

Area 9 Repository

The treated air phase will exhaust into the atmosphere at the Repository MPE
Building. Treated water will be discharged from the Wastewater Treatment
Building to Crab Orchard Lake (Figure 7-4).

Buildings 1-1-2 and 1-1-3

The air-phase and liquid-phase discharge locations are shown on Figure 7-4.
The treated MPE system air will be vented through an exhaust stack at the
South MPE Building. Treated water will be discharged into the East Swale via
a new buried forcemain.

7.6 Permit Considerations
Construction and operation of the treatment systems will comply with all substantive
requirements of pertinent state and federal regulations. The major regulatory considerations for
the proposed treatment systems include the discharge of the extracted soil vapor/air and
groundwater, and the disposal of the waste soil and wastewater generated during system
construction. Pertinent permit requirements and regulations that will be addressed in the final
design include the following:

• 40 CFR Part 70 - Air Pollution Control

• U.S. Environmental Protection Agency (USEPA) National Pollutant Discharge Elimination
System (NPDES) permit

• State of Illinois Title 35, Subtitle B, Part 200 Series - Air Pollution

• State of Illinois Title 35, Subtitle C, Part 300 Series - Water Pollution

• Illinois Environmental Protection Agency (IEPA) Air Discharge Construction and/or
Operation permit requirements for discharge of treated soil vapor

• IEPA Water Discharge permit requirements for discharge of treated groundwater to local
surface water drainage channels

• Licensed landfill approval for acceptance of waste soil generated during system installation
(or requirements for on-site disposal at the Area 9 Repository)
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• Local Soil Erosion and Sedimentation and/or Runoff Permits

• Local Construction and Electrical Permits for Treatment System Construction/Installation

7.6.1 Water Discharge

The treated water discharged from the groundwater remediation systems at Sites 32/33
must comply with surface water quality criteria that would be applicable under a
NPDES discharge permit. Specific water quality criteria currently exist for the CONWR
site (included in Appendix S). Treatment system process details, expected discharge
quantities, and expected influent/effluent concentrations will be submitted to the
USEPA and the IEPA to identify the appropriate water quality standards for final
design.

7.6.2 Air Discharge

Based on discussions with the IEPA Bureau of Air, construction and operational air
permits would not be required for treated air discharge from the SVE and MPE systems.
Upon initiation of the final design, the USEPA and the IEPA will be contacted and
requested to provide the appropriate discharge limits and monitoring criteria.

7.6.3 Waste Materials

Construction and operation of the remediation systems will generate waste materials
that will require appropriate disposal. If waste materials are to be disposed off-site, a
licensed, permitted waste disposal facility and transportation company will be used to
provide these services. Proper disposal will include characterizing the generated waste,
and, if disposing off-site, completing waste profile sheets provided by the disposal
facility.

7.6.4 Miscellaneous Permits

Local permits that may be pertinent to the construction include building permits,
electrical permits, and possibly soil erosion/storm water permits. The design of the
remediation facilities will comply with the substantive requirements of all pertinent
local codes and permits.

7.7 Waste Generation and Disposal Considerations
During the course of constructing and operating the remedial action, one-time and recurring
waste materials will be generated. These wastes will consist of the following:
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• Impacted and unimpacted soil from construction of buildings, well installations and utility
trenching

• Potentially impacted wastewater from well development and decontamination

• Spent (used) granular activated carbon from the groundwater and air treatment processes

• Solids removed from the groundwater during treatment

Disposal considerations must be addressed for these waste materials.

Currently, it is anticipated that the wastewater produced during construction will be
temporarily stored on-site and treated by the treatment system to be installed at the existing
Wastewater Treatment Building. Prior to disposal of soil or other waste solids, characterization
testing will be performed on the materials. The characterization results will be used to
determine if the materials must be disposed at an off-site hazardous waste facility, or if off-site
disposal as a nonhazardous waste is acceptable.

The spent carbon from the groundwater and air treatment vessels will be evaluated based on its
loading (adsorbed contaminants) concentrations and constituents. The spent carbon will either
be regenerated or disposed at an off-site location, depending on the initial loading evaluation
and possible laboratory characterization testing results. Should off-site disposal for any waste
stream be required, appropriate licensed transportation companies and licensed, permitted
disposal facilities will be utilized.
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Section 8
Design Criteria for Phytoremediation

8.1 Existing Conditions

8.1.1 Groundwater

Depth below ground surface, quality (i.e., pH, salinity), and contaminant concentrations
are important groundwater considerations for any phytoremediation system. Based on
historical (1995-2000) groundwater elevation data and observations from test pits
excavated on September 13, 2000, the three proposed phytoremediation areas are
characterized as follows:

East Swale Area

Since the nearest relevant monitoring well to the East Swale lies approximately
160 feet west of the swale, no historical depth-to-groundwater information
exists for this area. A test pit dug on September 13, 2000, revealed groundwater

at 6.2 feet bgs. This depth is greater than expected, since the surface grade at
this location lies only 2-3 feet above the East Swale grade. Monitoring well
33MWC-39, which is just west of this test pit, has historical groundwater depths
of 9 to 12 feet bgs, which is consistent with the water table elevation observed
in the test pit, given the rise in topography at 33MWC-39. Groundwater and
surface water quality for this area are suitable for vegetative uptake.

Center Swale Area

Depth to groundwater at the low point of this swale typically resides between
0.1 and 1 foot bgs. Monitoring well 33MWC-18, which is near the swale low
point, has historical groundwater depths of 2 to 6 feet bgs. Groundwater and
surface water quality for this area are suitable for vegetative uptake.

West Swale Area

As expected, depth to groundwater increases with distance from the lake.
Groundwater typically fluctuates between 2 to 5 feet bgs at 200 feet south of the

lake (33MWC-30 and 33MWC-31), and 5 to 11 feet bgs at 500 feet south of the
lake (33MWC-08). Groundwater and surface water quality for this area are

suitable for vegetative uptake.
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8.1.2 Soil

Seven soil samples were composited from 21 Geoprobe® borings in October 2000; an
eighth sample was collected using hand methods. The samples were taken from the
East Swale, Center Swale, and West Swale areas as composite samples (0-4 feet bgs) and
analyzed for 20 agronomic characteristics. The analytical results are provided in
Table 8-1, Phytoremediation Soil Sample Results, and are summarized as follows:

• The soil pH is conducive for plant growth for four of the eight samples, ranging
from 7.0 to 7.4. The other four samples have low (5.5-6.4) or very low (< 5.5) pH
values. When taking into account the buffer pH, however, only two samples
indicate a pH concern (West Swale area, southwest and northeast transects). Lime
should be added to these areas shortly before tree planting to raise the pH to more
acceptable levels.

• Based on particle size sieve analysis, the soil at the site is characterized as a silty
loam. Silty loam soil has excellent water-holding capacity and is generally
conducive to plant rooting.

• The soil organic matter content is low for seven of the eight samples, ranging from
1.1-1.3 percent. The addition of organic-rich biosolids or compost would increase
the organic matter in the soil and thus improve soil fertility and further improve the
water-holding capacity.

• The soil is deficient in the macro-nutrients nitrogen, phosphorus, and potassium.
NPK fertilizer should be applied at the site at the loading rate of 120 Ibs N, 150 Ibs
P2O5, and 300 Ibs of K2O per acre.

• The micronutrients chloride, zinc, copper, and boron are deficient. A chloride
fertilizer application at a loading rate of 35 Ibs/acre is recommended. Zinc, copper,
and boron should be augmented by the application of biosolids or compost.

• Magnesium concentrations are very high for five samples, while sulfur
concentrations are very high for six samples. Since the total soil salinity is low,
however, these elements are not expected to adversely impact tree health.

8.2 Phytoremediation Remedial Objectives
The remedial objectives of the phytoremediation system are as follows:

• Reduce the mass of contaminated groundwater and chlorinated VOCs (CVOCs) discharged
to the lake by slowing down or reversing shallow groundwater flow toward the swales and
the lake.

• Accomplish the objective above while creating an ecosystem that complements the site's
function as a wildlife preserve.
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8.3 Preliminary Layout and Design
\*s

8.3.1 Design Overview

The design is expected to address three distinct areas: the East Swale, Center Swale, and
West Swale areas. Tree planting should be performed in areas where groundwater is
typically deep enough to support vegetative growth, but shallow enough to allow for
groundwater interception by roots. Since the tree roots require oxygen and should grow
to 2 feet in depth to prevent wind throw (tree toppling during wind storms), the trees
should not be planted in areas where groundwater is consistently less than 2 feet bgs.
However, trees can be planted in areas that experience periodic fluctuations to depths of
less than 2 feet, including flooding conditions. Although specialized techniques, such as
auguring, air injection, and deep trenchers can be employed to encourage rooting into
deep (>10 feet) groundwater, these techniques are more expensive than traditional
methods. An effective but less-expensive planting method is to use modified industrial
trenchers to plant trees in trenches up to 6 feet deep. Thus, the phytoremediarion
system at Sites 32/33 should be (and can be) focused on areas where the groundwater
table is typically 2 to 6 feet bgs.

Phreatophytic trees, including cottonwood, poplar, and willow, are the recommended
phytoremediarion tools for this site because of their high water uptake rates, rapid

_-, growth rates, deep rooting potential, ease of planting, regrowth from the cut stump,
ability to uptake near-surface groundwater, and survival mechanisms for temporary
flooding conditions. Native eastern cottonwoods (Popw/us de/foides) or the DN-34
(df/tozdfs x nigra) hybrid poplar, which is a cross between an eastern cottonwood and a
black cottonwood, are recommended as the primary plants for this site, depending on
the availability of planting stock in the required sizes (expected to be 6 to 10 feet tall
rooted stock). These species have a proven performance record for a number of TCE
and other organic contaminant research and field sites (Burken and Schnoor, 1998 and
Lee et al., 2000), have demonstrated rapid growth rates and drought/disease/pest
resistance (Vose et al., 2000), are recommended by nursery and forestry professionals for
poplar planting in the Midwest (Dickmann and Isebrands, 1999), and can have lifespans
of over 50 years (Isebrands, 2000). A potential planting plan for the site could consist of
80% eastern cottonwood or poplar, 10% native willow, and 10% other (nut-bearing trees
for wildlife diversity, birch, flowering crab, maple, etc.).

The following sections describe how phytoremediarion will be implemented in each of
three areas: the East Swale, Center Swale, and West Swale areas.
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8.3.2 East Swale Area

This area is located between the East Swale and the Center Swale (Figure 8-1). Trees will
be planted where groundwater normally occurs at 2 to 6 feet bgs. The north-south-
oriented knoll that divides this area provides sufficient relief in the center, which limits
planting to its lowest areas at the edges. At each of the two edges, up to four rows of
trees (based on groundwater elevation data), approximately 570 feet long, will be
planted. Trees will be planted 5 feet apart in each of eight total rows. The rows will be
spaced 10 feet apart. Approximately 900 trees will be planted in the East Swale area.

8.3.3 Center Swale Area

This area is located at the toe of the eastern slope of the Area 9 Repository (Figure 8-1).
The specific purpose of the trees in this area is to intercept water that may be seeping
from beneath the Repository and into the Center Swale. The slope at the toe of the
Repository is relatively steep, and the quickly increasing depth to groundwater limits
the number of rows in this area to one or two. Also due to the slope, the trees may have-
to be planted using manual methods. The trees will be planted 5 feet apart in up to two
700 foot long rows that will be spaced 8 to 10 feet apart. Approximately 280 trees will be
planted in the Center Swale area.

8.3.4 West Swale Area

This area is located generally in the area between monitoring wells 33MWC-08 and
33MWC-30 (Figure 8-1). It is bounded to the west by an existing tree line and to the east
by existing trees and large aboveground tanks. The targeted area measures
approximately 100 feet by 220 feet. Based on these dimensions, 10 rows of trees will be
planted 5 feet apart in rows spaced 10 feet apart. Approximately 440 trees will be
planted in the West Swale area.

Aerial topography data and historical groundwater elevation data will be used in the
design phase to more accurately determine where the depth to groundwater normally
ranges 2 to 6 feet below ground surface. Water balance calculations will be performed Li
one or more of the areas to predict water uptake potential by the trees. This additional
information will be used to refine the design in each of the three areas.
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Section 9
Schedule

An estimated schedule for key events and submittals from the present into the construction
phase for the remedial action is presented in Table 9-1. An estimated schedule for completion
of construction is not shown, since the construction duration will be affected by the time of year
that site work commences, and several other factors that cannot currently be resolved.
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Table 3-1
Summary of Soil Borings Installed

BORING NUMBER
BORING DEPTH

(ft,bgs)
TOTAL NUMBER OF

LABORATORY SAMPLES
Building 1-1-2 Area
SB-100
SB-101
SB-102
SB-103
SB- 104
SB-105
SB-106
SB-107
SB-108
SB-109
SB-120
SB-122
SB-123
SB-124
SB-125
SB- 133
SB-134

24
28
30
31

29.5
31

29.5
28

27.5
26

31.5
28.5
29

35.5
37.5
30
30

4
3
7
3
4
3
6
3
4
4
4
3
4
3
4
3
4

Building 1-1-3 Area
SB-no
SB-Ill
SB-112
SB-113
SB-114
SB-115
SB-116
SB-117
SB-118
SB-119
SB-121
SB-126
SB- 127
SB-128
SB-129
SB-130
SB-131
SB- 132

24
24
28
28
40

47.5
20
28
28

37.5
36

47.5
46.5
48
44
47
48
43

3
3
4
4
5
7
4
3
3
5
4
5
5
4
4
5
4
4

Building 1-1-23 Area
SB-200
SB-201
SB-202
SB-203
SB-204
SB-205
SB-206
SB-207
SB-208
SB-209
SB-210
SB-211
SB-212
SB-213
SB-214
SB-215

36
47
37
37
44
37
47
37
37
37
46
37
46
46
45
44

3
6
3
4
3
3
5
3
3
3
5
3
3
3
3
4
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Table 3-1 (Continued)
Summary of Soil Borings Installed

BORING NUMBER

SB-216
SB-217
SB-218

BORING DEPTH
(ft,bgs)

32
45
48

TOTAL NUMBER OF
LABORATORY SAMPLES

3
4
4

Building I-1-36A Area
SB-300
SB-301
SB-302
SB-303
SB-304
SB-305
SB-306
SB-307
SB-308

44
49
49
44
48
44
48
40
36

3
5
4
4
4
4
4
3
4

Area 9 Repository
SB-400
SB-401
SB-402
SB-403
SB-404
SB-405
SB-406
SB-407
SB-408
SB-409
SB-410
SB-411
SB-412
SB-413
SB-414
SB-415
SB-416
SB-417
SB-418
SB-419
SB-420
SB-421
SB-422
SB-423

32
32
28
44
30
48
36
48
48
60
48
52
44
44
48
52
56
44
52
52
48
48
52
52

3
3
3
3
3
3
3
3
3
5
3
4
3
3
4
4
3
4
5
4
4
3
5
4

South Side of Repository
SB-500
SB-502
SB-503
SB-504
SB-505
SB-506

32
36
36
36
36
36

4
3
3
3
4
4
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Table 3-2
Groundwater Monitoring Well and Staff Gauge Information

WELL
NAME
32-061

32-062

COW-01

32-063

32-109

32-110

33-340

33-341

33-342

33MWC-01

33MWC-02

33MWC-03

33MWC-04

33MWC-05

33MWC-06

33MWC-07

33MWC-08

33MWC-09

33MWC-10

33MWC-11

33MWC-12

WELL
LOCATION
ORIG. ID =

"COW-3"
ORIG. ID =
"COW-2"

373854.38
787092.57

373824.47

786402.31
371803.49
787356.90

371168.05
787154.53
370581.41

787786.35
372015.19
787849.98
371558.32
786495.65
373897.67

787557.74
373306.96
785512.47
374547.19
785837.75
374000.18
786399.15
374814.44
786151.51
374284.51
787249.81

372585.02
787367.76
370879.00
786550.57
3/1/11.42
786253.61

N

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

s E

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

w
DATE

ESTABLISHED
Late 1983

Late 1983

Late 9183

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

01/19/95

01/21/95

01/20/95

01/22/95

01/20/95

01/21/95

08/25/97

08/13/97

08/23/97

08/14/97

08/19/97

08/18/97

WELL CASING

DIAM.
2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

TYPE
PVC

PVC

PVC

PVC

PVC

PVC

PVC

PVC

PVC

PVC

PVC

PVC

PVC

PVC

PVC

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

ELEVATIONS
TOP OF
WELL

CASING
414.94

410.49

417.88

411.01

410.89

425.86

428.16

431.69

430.88

423.87

428.40

423.11

423.39

420.86

424.00

416.46

434.29

425.40

424.94

428.86

GROUND
SURFACE

412.8

408.5

414.35

407.8

407.6

423.57

423.5

427.28

428.17

421.54

426.31

NA

420.95

418.48

421.21

413.84

431.72"

422.73

422.43

426.33

REFERENCE

M.S.L.
(x)
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

SITE
DATUM

(x)

SCREEN
LENGTH
&TYPE

(ft)
5'

5'

5'
316 SS

5'
316 SS

5'
316 SS

5'
316 SS

5'
316 SS

5'
316 SS

5'
316 SS

15'
SS
15'
SS
15'
SS
15'
SS
15'
SS
15'
SS
15'

316 SS
10'

316 SS
15'

316 SS
15'

316 SS
15'

316 SS
15'

316 SS

WELL
DEPTH1"

(ftbgs)
30.5

35.5

29

15

15

82.5

15

14

20

19
(20)
19

(20)
20.5
(23)
19

(23)
19

(22)
19

(20)
24.5
(25)
20.8
(24)
42.2
(45)
24.2
(26)
19

(21)
19.9
(21)

1 YPE OF WELL

PZ

X

ow

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

OTHER

ABAN-
DONED

(Y/N)
Y

Y

Y

N

Y

Y

N

N

N

N

N

N

Y

N

N

N

N

N

N

N

N

INSTALLED
BY

Ecology &
Environment, Inc.

Ecology &
Environment, Inc.

Ecology &
Environment, Inc

O'Brien &
Gere

O'Brien &
Gere

O'Brien &
Gere

O'Brien &
Gere

O'Brien &
Gere

O'Brien &
Gere

IT Corp

ITCorp

IT Corp

IT Corp

IT Corp

IT Corp

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI
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Table 3-2 (Continued)
Groundwater Monitoring Well and Staff Gauge Information

WELL
NAME

33MWC-13

33MWC-14

33MWC-15

33MWC-16

33MWC-17

33MWC-18

33MWC-19

33MWC-20

33MWC-21

33MWC-22

33MWC-23

33MWC-24

33MWC-27

33MWC-28

33MWC-29

33MWC-30

33MWC-31

33MWC-32

33MWC-33

33MWC-35

33MWC-36

WELL
LOCATION
371380.31
787485.95
371603.59
787323.99
373114.74
787897.86
374096.51
786264.33
374288.08
787477.70
374568.04
787313.83
374772.80
787149.92
374805.82
786824.51
374011.46
786377.84
374002.53
786382.44
373994.46
786387.83
371398.21
787482.67

374304.20
787252.48
374296.27

787256.81
374287.31
787261.56
375162.59
786004.34
375161.53
785994.11
375160.31
785984.58

371754.44
786216.27

371741.16
786195.20

371966.88
787971.30

N
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

s E

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

w
DATE

ESTABLISHED
08/22/97

08/21/97

08/15/97

08/25/97

09/10/97

09/09/97

09/09/97

09/10/97

06/09/98

06/16/98

06/12/98

06/04/98

06/17/98

06/18/98

06/04/98

06/09/98

06/16/98

06/15/98

06/10/98

06/17/98

06/16/98

WELL CASING

DIAM.

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

T

2"

2"

TYPE

316 SS

316SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

ELEVATIONS
TOP OF

WELL
CASING

428.94

428.74

416.76

423.38

417.67

408.21

408.59

417.8

424.04

424.23

423.52

428.72

433.29

433.44

433.11

408.78

408.69

408.79

428.5

428.76

423.05

GROUND
SURFACE

426.91

426.11

414.60

421.37"

414.87

405.6

405.72

414.78

421.41"

421.46"

420.71

426.62

430.28

430.38

431.22"

406.46"

405.34

405.54

425.57

425.64

419.91

REFERENCE

M.S.L.
M

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

SITE
DATUM

(x)

SCREEN
LENGTH
&TYPE

(ft)

15'
316SS

15'
316 SS

15'
316 SS

15'
316 SS

15'
316 SS

15'
316 SS

15'
316SS

15'
316 SS

10'
316 SS

5'
316 SS

10'
316 SS

5'
316 SS

5'
316 SS

5'
316 SS

10'
316 SS

10'
316 SS

10'
316 SS

10'
316 SS

10'
316 SS

5'
316 SS

5'
316 SS

WELL
DEPTH'"
Utbgs)

19.9

(21)

24.7
(25.2)

28
(29)
24.5
(25)
20.2
(21)
20

(21)
20

(21)
20

(21)
38

(39.5)
49

102
(103)

28
(35)
48

60.5

104

25.5
(26.5)

45

81
(82)
39.5
(41)
80

30
(30.5)

TYPE OF WELL

PZ

X

X

X

X

X

X

X

X

X

X

X

X

X

ow
X

X

X

X

X

X

X

X

OTHER

Upper
sand

Lower
clay

Lower
sand

Upper
sand

Upper
sand

Lower
clay

Lower
sand

Upper
sand

Lower
clay

Lower
sand

Upper
sand

Lower
sand

Upper
sand

ABAN-
DONED

(Y/N)

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

N

INSTALLED
BY

FDGTI

FDGT1

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI

FDGTI
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Table 3-2 (Continued)
Groundwater Monitoring Well and Staff Gauge Information

WELL
NAME

33MWC-39

33MWCM1

33MWC-42

33MWC-43

33MWCM4

33MWC-45

33MWC-46

33MWCM7

33MWC-48

33MWC-49

33SG-01

33SG-02

33SG-03

33SG-04

SG-01

SG-02

SG-03

SG-04

SG-05

SG-06

WELL
LOCATION
374525.06
787542.05
374545.52
787537.87
374372.25
787924.45
374370.37
787921.23
371682.48
785201.93
371677.82
785202.80
373608.70
787291.07
373606.29
787289.86
373531.85
786830.53
373535.48
786826.92
373400.72
786980.31
373884.01
787215.29
375222.02
785991.26
371559.91
784981.07
373399.80
786979.23
373906.62
787269.99
375259.23
785973.48
371561.34
784981.87

371442.20
786145.25
374547.34
787324.48

N
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

s E

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

w
DATE

ESTABLISHED
06/11/98

06/14/98

10/12/00

10/11/00

10/11/00

10/10/00

10/13/00

10/13/00

10/14/00

10/14/00

07/16/98

07/16/98

07/16/98

07/16/98

10/16/00

10/16/00

10/16/00

10/16/00

10/16/00

10/16/00

WELL CASING

DIAM.
2"

2"

2"

2"

2"

2"

2"

2"

2"

2"

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

TYPE
316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

316 SS

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

ELEVATIONS
TOP OF

WELL
CASING
416.02

416.15

412.99

412.54

414.67

41395

419.84

419.78

423.55

423.48

413.97"'

411.01*"

405.23"*

407.89*"

413.07*"

410.01*"

403.83*"

407.32*"

412.87***

405.36*"

GROUND
SURFACE

413.28

413.10

410.05

409.97

411.82

411.47

417.65

417.69

420.5

420.44

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

REFbKENCE

M.S.L.
(x)
X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

SITE
DATUM

(x)

SCREEN
LENGTH
&TYPE

(ft)
10'

316 SS
10'

316 SS
10'

316 SS
5'

316 SS
15'

316 SS
5'

316 SS
15'

316 SS
5'

316 SS
15'

316 SS
5'

316 SS
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

WELL
DEPTH'"

(ftbgs)
31

(32)
95

14
(14.2)
22.8
(26)
20.2
(21)
37.8
(46)
20

(20.3)
33.8

(34.2)
20

(20.5)
34.1
(36)
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

TYPE OF WELL

PZ
X

X

X

X

X

X

ow

X

X

X

X

OTHER
Upper
sand

Lower
sand

Upper
clay

Upper
sand

Upper
clay

Upper
sand

Upper
clay

Upper
sand

Upper
clay

Upper
sand
Staff

Gauge
Staff

Gauge
Staff

Gauge
Staff

Gauge
Staff

Gauge
Staff

Gauge
Staff

Gauge
Staff

Gauge
Staff

Gauge
Staff

Gauge

ABAN-
DONED

CY/N)
N

N

N

N

N

N

N

N

N

N

Y

Y

Y

Y

N

N

N

N

N

N

INSTALLED
BY

FDGTI

FDGTI

RMT, Inc.

RMT, Inc.

RMT, Inc.

RMT, Inc.

RMT, Inc.

RMT, Inc.

RMT, Inc.

RMT, Inc.

FDGTI

FDGTI

FDGTI

FDGTI

RMT, Inc.

RMT, Inc.

RMT, Inc.

RMT, Inc.

RMT, Inc.

RMT, Inc.
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Table 3-2 (Continued)
Groundwater Monitoring Well and Staff Gauge Information

WELL
NAME

SG-07

SG-08

WELL
LOCATION
374344.80
787781.47
373145.61
787842.46

N
X

X

s F,

X

X

w
DATE

ESTABLISHED

10/16/00

10/16/00

WfcLL CASING

DIAM.

NA

NA

TYPE

NA

NA

ELEVATIONS
TOP OF

WELL
CASING

404.78*"

409.73"'

GROUND
SURFACE

NA

NA

REFERENCE

M.S.L.
<x)

X

X

SITE
DATUM

(x)

SCREEN
LENGTH
&TYPE

(f«

NA

NA

WELL
DEPTH'"
(ftbgs)

NA

NA

TYPE OF WELL

PZ OW OTHER

Staff
Gauge
Staff

Gauge

ABAN-
DONED

OWN)

N

N

INSTALLED
BY

RMT, Inc.

RMT, Inc.

Notes:
'" Value in parentheses is the total boring depth.

* 33-340 was resurveyed in August 1998. 1st GS elevation listed is original survey. 2nd elevation is the elevation of the brass monument in the concrete pad.
" Elevation of brass monument in concrete pad.
*" Staff gauge reference elevations represent the elevation of the 0-foot mark on the staff gauge.
NA = not applicable.
Top-of-casing elevations for all site monitoring wells were resurveyed in October and November 2000. This table contains the most recent survey information available.
A total of 46 monitoring wells exist at sites 32/33 as of November 2000.
No entry indicates that information is not available or does not exist.

Prepared by: MLW 10/30/98
Checked by: PMC 1/27/99

Updated by: MLW 2/6/01
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Table 3-3
Summary of Groundwater and Surface Water Elevation Data

WELL OR
STAFF GAUGE

GROUND SURFACE
ELEVATION

(ft, M.S.L.)

REFERENCE
ELEVATION

(ft, M.S.L.) DATE

DEPTH
TO WATER'"

(ft)

GROUNDWATER
ELEVATION

(ft, M.S.L.)
Monitoring Wells

32-063

33-340

415.9

414.35
424.9

423.57

415.9 (l>

418.93

417.88
424.9 u>

428.17

(2)

426.86 w

425.86

17-Dec-86
21-Jan-87
19-]un-87
17-Sep-92
26-Mar-93
13-]ul-93
13-Sep-93
29-Jan-94
28-Feb-94
29-Mar-94
5-Mav-94
2-Iun-94
ll-Iul-94

17-Aue-94
12-Sep-94
3-Oct-94
l-Nov-94
3-Jan-95
9-Feb-95
9-Apr-96
19-Apr-96
16-Sep-97
Aug-98

6-Dec-98
16-]un-99
10-Ian-OO
30-Oct-OO
17-Dec-86
21-Jan-87
19-Iun-87
24-Mar-93
13-]ul-93
15-Sep-93
27-Jan-94
28-Feb-94
29-Mar-94
5-Mav-94
2-Jun-94
ll-Jul-94

17-AUK-94
12-Sep-94
3-Oct-94
l-Nov-94
3-Jan-95
9-Feb-95
9-Apr-96
19-Apr-96
16-Sep-97
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO

2.9 l"
2.0 (1)

9.56
11.32
3.81
8.87
10.21
3.55
3.91
3.79
4.11
7.45
10.42
3.48
6.68
11.42
6.78
4.12
4.35
4.28
4.31
8.80
5.95
8.44
6.42
9.30
10.10
6.9 U)

8.3 "'
14.08
8.74
12.17
13.92
8.50
8.51
8.76
8.28
8.51
13.83
15.62
16.00
16.32
12.41
10.20
10.32

10.30(J1

11.12
16.20
NM
15.22
11.19
15.99
16.03

413.0
413.9
409.37
407.61
415.12
410.06
408.72
415.38
415.02
415.14
414.82
411.48
408.51
415.45
412.25
407.51
412.15
414.81
414.58
414.65
414.62
410.13
412.98
410.49
412.51
409.63
407.78
418.0
416.6

414.09
419.43
416.00
414.25
419.67
419.66
419.41
419.89
419.66
414.34
412.55
412.17
411.85
415.76
417.97
417.85

417.99(3)

417.05
411.97
NM

411.64
415.67
410.87
409.83

UNIT
SCREENED

Upper Clav(?)

Upper Clay(?)
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Table 3-3 (Continued)
Summary of Groundwater and Surface Water Elevation Data

WELL OR
STAFF GAUGE

33-341

33-342

GROUND SURFACE
ELEVATION

(ft, M.S.L.)
425.9

423.50
429.6

427.28

REFERENCE
ELEVATION

(ft, M.S.L.)

425.9 (1'

429.31

428.16
429.6 ("

432.81

431.69

DATE
15-Dec-86
21-Jan-87
19-Jun-87
24-Mar-93
13-Jul-93
15-Sep-93
27-Jan-94
28-Feb-94
29-Mar-94
5-May-94
2-Iun-94
ll-Jul-94

17-Aug-94
12-Sep-94
3-Oct-94
l-Nov-94
3Jan-95
9-Feb-95
9-Apr-96
19-Apr-96
16-Sep-97
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
15-Dec-86
21-Jan-87
19-Jun-87
24-Mar-93
13-Iul-93
15-Sep-93
27-Ian-94
28-Feb-94
29-Mar-94
5-Mav-94
2-Jun-94
ll-Jul-94

17-Aug-94
12-Sep-94
3-Oct-94
l-Nov-94
3-Jan-95
9-Feb-95
9-Apr-96
19-Apr-96
16-Sep-97
AuK-98

6-Dec-98
16-]un-99
10-]an-00
30-Oct-OO

DEPTH
TO WATER'"

(ft)
1.2 ll)

0.8 m

6.23
3.15
5.30
7.02
3.41
3.51
3.47
3.47
4.49
6.70
6.64
6.12
9.64
5.54
3.64
3.69
3.88
3.88
10.10
7.90
11.32
7.14
14.09
12.55
6.6 l"
6.4 "'
12.42
8.59
7.78
11.74
7.79
8.38
8.36
8.27
11.00
13.27
14.96
15.90
16.28
10.42
9.03
9.15

9.17'J'
9.22(J)

14.25
11.70
14.15
10.42
14.92
16.91

GROUNDWATER
ELEVATION

(ft, M.S.L.)
424.7
425.1
423.08
426.16
424.01
422.29
425.90
425.80
425.84
425.84
424.82
422.61
422.67
423.19
419.67
423.77
425.67
425.62
425.43
425.43
419.21
421.41 1
417.99
422.17
415.22
415.61
423.0
423.2

420.39
424.22
425.03
421.07
425.02
424.43
424.45
424.54
421.81
419.54
417.85
416.91
416.53
422.39
423.78
423.66

422.85(J)

422.80(J)

418.56
421.11
418.66
422.39
417.89
414.78

UNIT
SCREENED

Upper Clav(?)

Upper Clay(?)
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Table 3-3 (Continued)
Summary of Groundwater and Surface Water Elevation Data

WELL OR
STAFF GAUGE

33MWC-01

33MWC-02

33MWC-03

33MWC-05

33MWC-06

GROUND SURFACE
ELEVATION

(ft, M.S.L.)
NA

428.17
NA

421.54
NA

426.31
NA

420.95
NA

418.48

REFERENCE
ELEVATION

(ft, M.S.L.)
432.02

430.88
424.86

423.87
429.50

428.40
424.39

423.39
421.70

420.86

DATE
3-Jan-95
9-Feb-95
9-Apr-96
19-Apr-96
16-Sep-97
AuE-98

6-Dec-98
16-]un-99
10-Jan-OO
30-Oct-OO
3-Jan-95
9-Feb-95
9-Apr-96
19-Aj>r-96
16-Sep-97
Aue-98

6-Dec-98
16-Jun-99
10-]an-00
30-Oct-OO
3-!an-95
9-Feb-95
9-Apr-96
19-Apr-96
16-Sep-97
AuE-98

6-Dec-98
16-]un-99
10-Ian-OO
30-Oct-OO
3-Jan-95
9-Feb-95
9-Apr-96
19-Apr-96
16-Sep-97
AuR-98

6-Dec-98
16-]un-99
10-)an-00
30-Oct-OO
3-]an-95
9-Feb-95
9-Apr-96
19-Apr-96
16-Sep-97
Aue-98

6-Dec-98
16Jun-99
10-Jan-OO
30-Oct-OO

DEPTH
TO WATER1*1

(ft)
8.41
8.40
6.54
8.15
13.20
10.16
13.10
8.32
14.74
NM
3.03
3.16
3.88
3.73
10.75
3.84
9.78
5.82
9.41
11.83
10.32
10.37
9.61
9.64
15.30
12.30
15.58
10.85
16.44
17.63
6.77
3.81
5.95
5.96
13.20
9.25
12.38
8.15
11.84
NM
7.96
8.16
8.48
8.76
14.80
12.49
13.03
10.98
13.35
15.51

GROUNDWATER
ELEVATION

(ft, M.S.L.)
423.61
423.62
425.48
423.87
418.82
421.86
418.92
423.70
417.28

NM
421.83
421.70
420.98
421.13
414.11
421.02
415.08
419.04
415.45
412.04
419.18
419.13
419.89
419.86
414.20
417.20
413.92
418.65
413.06
410.77
417.62
420.58
418.44
418.43
411.19
415.14
412.01
416-24
412.55

NM
413.74
413.54
413.22
412.94
406.90
409.21
408.67
410.72
408.35
405.35

UNIT
SCREENED
Upper Clav

Upper Clay

Upper Clay/
Upper Sand

Upper Clay

Upper Clay
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Table 3-3 (Continued)
Summary of Groundwater and Surface Water Elevation Data

WELL OR
STAFF GAUGE

33MWC-07

33MWC-08

33MWC-09

33MWC-10

33MWC-11

33MWC-12

33MWC-13

33MWC-14

33MWC-15

GROUND SURFACE
ELEVATION

(ft, M.S.L.)
422.72

421.21
415.27

413.84
432.58

431.72
424.21

422.73
424.03

422.43
428.05

426.33
427.68

426.91
427.58

426.11
416.32

414.60

REFERENCE
ELEVATION

(ft, M.S.L.)
424.69

424.00
417.27

416.46
435.13

434.29
426.26

425.40
425.95

424.94
429.91

428.86
429.68

428.94
429.67

428.74
417.59

416.76

DATE
16-Sep-97
Aug-98

6-Dec-98
16-Iun-99
10-lan-OO
30-Oct-OO
16-Sep-97
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
16-Sep-97
Aue-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
16-Sep-97
Aug-98

6-Dec-98
16-]un-99
10-Jan-OO
30-Oct-OO
16-Sep-97
Aug-98

6-Dec-98
16-]un-99
10-]an-00
30-Oct-OO
16-Sep-97
AuE-98

6-Dec-98
16Jun-99
10-Jan-OO
30-Oct-OO
16-Sep-97
Aug-98

6-Dec-98
16-]un-99
10-Jan-OO
30-Oct-OO
16-Sep-97
Aue-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
16-Sep-97
Aue-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO

DEPTH
TO WATER16'

(ft)
13.70
10.40
13.49
9.52
14.37
15.98
9.45
6.91
8.46
6.14
8.79
10.79
23.25
22.79
24.80
22.13
25.79
25.98
15.40
6.80
14.55
9.16
15.28
16.32
13.10
10.13
13.07
8.82
12.52
15.04
17.00
14.50
17.18
13.40
17.84
18.98
9.40
7.30
10.38
6.56
13.08
11.93
9.70
7.30
10.37
6.81
12.73
12.16
7.60

4.60W

6.30
3.88
7.05
8.45

GROUNDWATER
ELEVATION

(ft, M.S.L.)
410.99
414.29
411.20
415.17
410.32
408.02
407.82
410.36
408.81
411.13
408.48
405.67
411.88
412.34
410.33
413.00
409.34
408.31
410.86
419.46
411.71
417.10
410.98
409.08
412.85
415.82
412.88
417.13
413.43
409.90
412.91
415.41
412.73
416.51
412.07
409.88
420.28
422.38
419.30
423.12
416.60
417.01
419.97
422.37
419.30
422.86
416.94
416.58
409.99

412.89(4)

411.29
413.71
410.54
408.31

UNIT
SCREENED

Upper Clav/
Upper Sand

Upper Gay/
Upp>er Sand

Upper Clay/
Upper Sand

Upper Clay/
Upper Sand

Upper Clay/
Upper Sand

Upper Clay/
Upper Sand

Upper Clay

Upper Clay/
Upper Sand

Upper Clay/
Upper Sand
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Table 3-3 (Continued)
Summary of Groundwater and Surface Water Elevation Data

WELL OR
STAFF GAUGE

33MWC-16

33MWC-17

33MWC-18

33MWC-19

33MWC-20

33MWC-21

33MWC-22

33MWC-23

33MWC-24

33MWC-27

GROUND SURFACE
ELEVATION

(ft, M.S.L.)
422.14

421.37
416.39

414.87
406.91

405.55
407.38

405.72
416.45

414.78
422.51

421.41
422.56

421.46
422.51

420.71
427.56

426.62
432.00

430.28

REFERENCE
ELEVATION

(ft, M.S.L.)
424.12

423.38
418.43

417.67
408.96

408.21
409.43

408.59
418.55

417.80
425.11

424.04
425.26

424.23
424.68

423.52
429.65

428.72
434.45

433.29

DATE
16-Sep-97
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
16-Sep-97
AuR-98

6-Dec-98
16-Jun-99
10-lan-OO
30-Oct-OO
16-Sep-97
Aue-98

6-Dec-98
16-lun-99
10-]an-00
30-Oct-OO
16-Sep-97
Aue-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
16-Sep-97
AuE-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-Jun-99
10-]an-00
30-Oct-OO
Aug-98

6-Dec-98
16-|un-99
10-lan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-)un-99
10-)an-00
30-Oct-OO
Aug-98

6-Dec-98
16-]un-99
10-lan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-Iun-99
10-Jan-OO
30-Oct-OO

DEPTH
TO WATER"'

(ft)
13.85
10.50
13.39
9.79
14.04
15.73
12.15
10.10
7.55
9.75
11.37
12.28
4.58
1.51
4.05
3.35
4.20
6.31
2.75
1.33
4.80
3.34
3.81
6.52
9.70
7.61
12.81
9.44
13.42
13.11
10.70
13.53
9.74
14.48
15.98
10.80
13.90
9.97
14.59
16.14
13.50
15.04
15.36
17.59
16.98
7.10
10.21
6.24
12.95
11.74
22.20
24.15
21.35
25.02
25.35

GROUNDWATER
ELEVATION

(ft, M.S.L.)
410.27
413.62
410.73
414.33
410.08
407.65
406.28
408.33
410.88
408.68
407.06
405.39
404.38
407.45
404.91
405.61
404.76
401.90
406.68
408.10
404.63
406.09
405.62
402.07
408.85
410.94
405.74
409.11
405.13
404.69
414.41
411.58
415.37
410.63
408.06
414.46
411.36
415.29
410.67
408.09
411.18
409.64
409.32
407.09
406.54
422.55
419.44
423.41
416.70
416.98
412.25
410.30
413.10
409.43
407.94

UNIT
SCREENED

Upper Clav/
Upper Sand

Upper Clav

Upper Clav/
UpptT Sand

Upper Clav

Upper Clay/
Upper Sand

Upper Sand

Lower Clay

Lowe:- Sand

Upper Sand

Upper Sand
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Table 3-3 (Continued)
Summary of Groundwater and Surface Water Elevation Data

WELL OR
STAFF GAUGE

33MWC-28

33MWC-29

33MWC-30

33MWC-31

33MWC-32

33MWC-33

33MWC-35

33MWC-36

33MWC-39

33MWC-41

33MWC-42
33MWC-43
33MWC-44

GROUND SURFACE
ELEVATION

(ft,M.S.L.)
432.13

430.38
432.22

431.22
407.44

406.46
407.38

405.34
407.36

405.54
427.41

425.57
427.25

425.64
421.79

419.91
414.77

413.28
414.61

413.10
410.05
409.97
411.82

REFERENCE
ELEVATION

(ft, M.S.L.)
434.59

433.44
434.15

433.11
409.69

408.78
409.86

408.69
409.91

408.79
429.55

428.50
429.78

428.76
424.13

423.05
417.12

416.02
417.24

416.15
412.99
412.54
414.67

DATE
Aug-98

6-Dec-98
16-]un-99
10-Ian-OO
30-Oct-OO
Aug-98

6-Dec-98
16-!un-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-]un-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-]un-99
10-Ian-OO
30-Oct-OO
Aug-98

6-Dec-98
16-]un-99
10-]an-00
30-Oct-OO
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
30-Oct-OO
30-Oct-OO
30-Oct-OO

DEPTH
TO WATER'"

(ft)
26.40
24.33
21.84
26.16
25.14
23.30
24.56
25.13
27.19
26.66
2.85
3.16
2.82
3.30
4.78
2.85
3.15
2.93
3.42
4.57

-0.50 (artesian)
0.36
0.79
2.83
2.38
14.10
16.85
13.10
17.57
18.71
17.40
19.22
18.37
21.74
20.97
6.85
9.09
5.30
9.81
11.19
10.40
10.39
10.24
10.66
11.75
6.20
7.86
8.33
10.42
9.98
9.12
8.62
10.90

GROUNDWATER
ELEVATION

(ft, M.S.L.)
408.19
410.26
412.75
408.43
408.30
410.85
409.59
409.02
406.96
406.45
406.84
406.53
406.87
406.39
404.00
407.01
406.71
406.93
406.44
404.12
410.41
409.55
409.12
407.08
406.41
415.45
412.70
416.45
411.98
409.79
412.38
410.56
411.41
408.04
407.79
417.28
415.04
418.83
414.32
411.86
406.72
406.73
406.88
406.46
404.27
411.04
409.38
408.91
406.82
406.17
403.87
403.92
403.77

UNIT
SCREENED
Lov/er Clav

Lower Sand

Upper Sand

Lower Clay

Lower Sand

Upper Sand

Lower Sand

Upper Sand

Upper Sand

Lower Sand

Upper Clav
Upper Sand
Upper Clav
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Table 3-3 (Continued)
Summary of Groundwater and Surface Water Elevation Data

WELL OR
STAFF GAUGE

33MWC-45
33MWC-46
33MWC-47
33MWC-48
33MWC-49

GROUND SURFACE
ELEVATION

(ft, M.S.L.)
411.47
417.65
417.69
420.50
420.44

REFERENCE
ELEVATION

(ft, M.S.L.)
413.95
419.84
419.78
423.55
423.48

DATE
30-Oct-OO
30-Oct-OO
30-Oct-OO
30-Oct-OO
30-Oct-OO

DEPTH
TO WATER'"

(ft)
10.77
12.88
12.86
15.55
15.37

GROUNDWATER
ELEVATION

(ft, M.S.L.)
403.18
406.96
406.92
408.00
408.11

UNIT
SCREENED
Upper Sand
Upper Clav
Upper Sand
Upper Clav
Upper Sand
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Table 3-3 (Continued)
Summary of Groundwater and Surface Water Elevation Data

WELL OR
STAFF GAUGE

Surface Water
SG-01

SG-02

SG-03

SG-04

SG-05
SG-06
SG-07

SG-08

GROUND SURFACE
ELEVATION

(ft, M.S.L.)

REFERENCE
ELEVATION

(ft, M.S.L.)

NA

NA

NA

NA

NA

NA

NA

NA

413.97 15)

413.07 (5)

411.01 (5)

410.01 (5)

405.23 (5)

403.83 (5)

407.89 (5)

407.32 (5)

412.87 15)

L 405.36 (5)

404.78 (5)

409.73 (5)

DATE

DEPTH
TOWATER(W

(ft)

SURFACE WATER
ELEVATION

(ft, M.S.L.)
UNIT

SCREENED

Aug-98
6-Dec-98
16-]un-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-]un-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
Aug-98

6-Dec-98
16-Jun-99
10-Jan-OO
30-Oct-OO
30-Oct-OO
30-Oct-OO
30-Oct-OO
30-Oct-OO

DRY
0.38
0.79
0.15
DRY
0.41
0.56
0.32
1.00
0.70
0.07
0.23
DRY
0.39
0.19
1.17
NM
DRY
1.06
DRY

DRY

DRY

DRY

DRY

DRY
414.35
414.76
414.12
DRY

411.42
411.57
411.33
412.01
410.71
405.30
405.46
DRY

405.62
404.02
409.06

NM
DRY

408.95
DRY
DRY
DRY
DRY
DRY

NA

NA

NA

NA

MA

NA

NA
NA

Notes:

"' Water levels were reported relative to the ground surface elevation.
'"' 33-340 was found damaged in August 1998. The well was repaired and resurveved in August 1998.
'*' Depth to water and proundwater elevation are inconsistent, but are reprinted as reported bv IT (September 1995).
14 Depth to water and groundwater elevation are inconsistent, but are reprinted as reported to RMT bv FDGTI (August 1998).
1 'The staff gauge reference elevation represents the 0-foot mark on the staff gauge. The "Depth to Water"

measurement is the water level on the staff gauge.

"' Measured from top of interior well casing.
The location, ground surface elevation, and reference (top of pipe) elevations for all site wells were resurveyed in October and November 2000.
The "Ground Surface Elevation" reported for wells 33MWC-09, -16, -21, -22, -29, and -30 in the 2000 survey is the elevation of a benchmark set
in the concrete surface seal (approximately 6" above ground surface).
NA = not applicable.
NM = no measurement

Prepared by: PR 1/22/99

Checked by: MLW 1/25/99
Updated by: MLW 12/11/00
Checked bv: LJB 12/15/00
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Table 3-4
Summary of Vertical Gradient Calculations

WELL
NUMBER

WELL
TYPE

OCTOBER 2000
GROUNDWATER
ELEVATION (h)

(ft-MSL)

REFERENCE
POINT (L)
(ft-MSL)

DELTA h
(ft)

DELTA L
(ft)

VERTICAL
GRADIENT (i)

(ft/ft)
Building 1-1-23
Source Area

33MWC-21
33MWC-22

33MWC-22
33MWC-23

33MWC-21
33MWC-23

Downgradient
33MWC-30
33MWC-31

33MWC-31
33MWC-32

33MWC-30
33MWC-32

Upper Sand
Lower Clay

Lower Clay
Lower Sand

Upper Sand
Lower Sand

Upper Sand
Lower Clay

Lower Clay
Lower Sand

Upper Sand
Lower Sand

408.06
408.09

408.09
406.54

408.06
406.54

404.00
404.12

404.12
406.41

404.00
406.41

389.76
377.06

377.06
326.01

389.76
326.01

387.44
368.38

368.38
331.86

387.44
331.86

-0.03

1.55

1.52

-0.12

-2.29

-2.41

12.70

51.05

63.75

19.06

36.52

55.58

0.002

-0.030

-0.024

0.006

0.063

0.043

Area 9 Repository
Source Area

33MWC-27
33MWC-28

33MWC-28
33MWC-29

33MWC-27
33MWC-29

Downgradient
33MWC-39
33MWC-41

33MWC-42
33MWC-43

Upper Sand
Lower Clay

Lower Clay
Lower Sand

Upper Sand
Lower Sand

Upper Sand
Lower Sand

Upper Clay
Upper Sand

407.94
408.30

408.30
406.45

407.94
406.45

404.27
406.17

404.72
403.92

387.50
375.13

375.13
334.97

387.50
334.97

389.27
325.61

404.72
388.97

-0.36

1.85

1.49

-1.90

0.80

12.37

40.16

52.53

63.66

15.75

0.029

-0.046

-0.028

0.030

-0.051

Buildinx 1-1-2
Downgradient

33MWC-33
33MWC-35

33MWC-44
33MWC-45

Upper Sand
Lower Sand

Upper Clay
Upper Sand

409.79
407.79

404.27
403.18

393.91
350.75

404.27
372.97

2.00

1.09

43.16

31.30

-0.046

-0.035

Building 1-1-36A
Source Area
33MWC-48
33MWC-49

Upper Clay
Upper Sand

408.00
408.11

408.00
389.44

-0.11 18.56 0.006

Soi<f/i Side, Area 9 Repository
Source Area
33MWC-46
33MWC-47

Upper Clay
Upper Sand

406.96
406.92

406.96
387.09

0.04 19.87 -0.002

Notes:
Vertical Gradient (i) = Delta h / Delta L; Positive values indicate upward groundwater flow.
Reference Point (L) for head measurements (h) is the water table for water table wells and the midpoint

of the screened interval for piezometers including the sand filter pack.
Delta h = the distance between head measurements
Delta L = the distance between reference points

Prepared by: MLW, 2/1/01
Checked by: LJB, 2/22/01
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Table 3-5
Summary of Slug Test Results

WELL I.D.

32-063(2)

32-109(2>

33-341 (2)

33-34212'
33MWC-02(3)

32-061 (2)

32-062(2)

33MWC-42(5)

33MWC-44(5)

33MWC-46<5)

33MWC-48(5)

MPE-UC (I-l-23)(5)

MPE-UC1 (Rep)(5)

MPE-UC2JRep)(5)

SVE (I-l-2)(5)

GEOLOGIC
UNIT

Upper clay
Upper clay
Upper clay
Upper clay
Upper clay

Upper clay??
Upper clay??
Upper clay
Upper clay
Upper clay
Upper clay
Upper clay
Upper clay
Upper clay
Upper clay

GEOMETRIC MEAN =

33MWC-21'4'
33MWC-24(4)

33MWC-27(4)

33MWC-3014'
33MWC-33(4)

33MWC-36(4)

33MWC-39(4)

33MWC-43(5)

33MWC-45(5)

33MWC-47(5)

33MWC-49W

Upper sand
Upper sand
Upper sand
Upper sand
Upper sand
Upper sand
Upper sand
Upper sand
Upper sand
Upper sand
Upper sand

GEOMETRIC MEAN =

SSMWC-zP4'
33MWC-28W>

33MWC-31(4)

Lower clay
Lower clay
Lower clay

GEOMETRIC MEAN =

33MWC-2314)

33MWC-29(4)

33MWC-32<4)

33MWC-3514'
33MWC-41(4)

Lower sand
Lower sand
Lower sand
Lower sand
Lower sand

GEOMETRIC MEAN =

K (cm/s)'1'
7.2 x 10'5

1.2 x 10'4

2.9 x 10"5

7.7 x 10"4

3.9 x 10'5

1.9 xlO"4

1.6 xlO"5

3.2 x 10"5

4.8 x 10 '5

1.2 xlO"4

1.3 xlO"1

9.7 x 10"5

8.5 x 10"6

1.4 xlO"5

1.4 xlO'6

4.6 x 10"5

2.9x10"*
7.1 x 10"4

1.3 xlO"5

4.4 x 10"3

9.6 x 10"5

4.5 x 10'5

1.5 xlO"4

1.2xlO"3

1.2 xlO"4

1.4xlO'3

1.2xlO'3

3.0 x 10'"
1.1 xlO'6

1.5 x 10'b

5.0 x lO'6

2.0 x 10"*
1.5 x 10'3

9.4 x 10"4

4.1 x 10'3

6.3 x 10"b

2.1 x 10'3

1.9x10*"
Notes:
m

(2)

(3)

(4)

(5)

(6)

Reported hydraulic conductivity is geometric mean of available results.
Hydraulic conductivity data taken from O'Brien and Gere RI report, July 1988.
Hydraulic conductivity data taken from IT Corp. Final Supplemental Investigation Report, September 1995.
Hydraulic conductivity data collected by FDGTI, summer 1998, analyzed by RMT, Inc.
Hydraulic conductivity data collected and analyzed by RMT, Inc., fall 2000.
The geometric mean for the lower sand does not include data from 33MWC-35, as this well may be
influenced by cement grout.

Prepared by: MLW 12/29/98
Checked by: TSS 1/22/99
Uptdated: MLW 2/12/01
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Table 3-6
Summary of AQTESOLV Data for MPE Pilot Tests in the Upper Sand Units

TEST LOCATION
Building 1-1-23

Area 9 Repository

OBSERVATION
WELL

MP-1C
MP-2C
MP-3C
MWC-7
MWC-22
MWC-21
MWC-16

DISTANCE TO
MPE-US

(ft)

3.8
7.4
14.6
141
125
116
33.9

Average =
MP-1A
MP-2A
MP-3A

3.21
6.5

12.42
Average =

T
(sq ft/min)

0.1554
0.1672
0.1543
0.1982
0.1107

0.1863
0.1413
0.1591

0.006113
0.01288
0.02466
0.01455

S
0.1947

0.06223
0.01924

0.002921
0.01427
0.003436
0.002564
0.04277

0.0005405
0.002015

0.00001668
0.000857

PUMPING
RATE

(cu ft/min)
0.93
0.93
0.93

0.93
0.93
0.93
0.93

0.0455
0.0455
0.0455

SATURATED
THICKNESS

(ft)
20
20
20
20
20
20
20

5
2
2

COMMENTS

See Note 4

HYDRAULIC
CONDUCTIVITY

(cm/sec)
0.0039
0.0042
0.0039
0.0050
0.0028
0.0047
0.0036
0.0040
0.00062
0.0033
0.0063
0.0034

Notes:
1. The above tests were performed on the MPE-US extraction well screened in the Upper Sand layer.
2. Leaky aquifer with a Hantush solution were applied to each pumping test. Constant parameters include B = 0.0001 and anisotropy ratio = 0.1.
3. The extraction and observation wells were considered to be partially penetrating in the sand unit at Building 1-1-23 and fully penetrating at Area 9 Repository.
4. The measured drawdown exceeded the saturated thickness of 2 ft. A thickness of 5 ft. was used instead.
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Table 4-1
Laboratory and Data Validation Qualifiers—Definitions

Laboratory Qualifiers

INORGANIC DATA

D Analyte value is from a diluted analysis.
Reported value is less than the reporting limit, but greater than zero.
Serial dilution of a digestate in the analytical batch indicates that physical and chemical
interferences are present.

N Spiked sample recovery is not within control limits.
U Analyte was tested for but was not detected; value indicates the detection limit.

ORGANIC DATA

B Analyte was present in the method blank, or during the on-site mobile laboratory
analysis, baseline interference resulted in a spurious peak that contributed to the
sample result.

D Analyte value is from a diluted analysis.
DO A surrogate compound was diluted out when a sample dilution was required due to a

high concentration of a target constituent.
Reported concentration exceeded the calibration range of the instrument. The result is
estimated.
Indicates that the analysis result is based on GC/FID analysis performed in the on-site
mobile laboratory.
Reported value is less than the reporting limit, but greater than zero.

N Indicates presumptive evidence of a tentatively identified compound (TIC).
Identification is based on mass spectral library search.
A compound that was reported as a TIC was quantitated against the response factor of
a calibration standard.

U The compound was analyzed for but not detected; the value indicates the detection
limit.

Data Validation Qualifiers

b
s

U

j

Analyte was present in the trip blank.
Analyte was present in the laboratory holding /storage blank.
Analyte was present at less than 10 times the concentration in the associated method
(B), trip (b), field (f), and /or laboratory storage blank for common laboratory
contaminants, or at less than 5 times the blank concentration of other analytes, and is
therefore qualified as nondetectable (u) according to USEPA data validation procedures
(USEPA, 1994a and 1994b).
When specific QC criteria are outside the established control limits, the reported
concentration or the Quantitation Limit is approximate.

RMT, Inc.
I.AWPMSN\PJT\00-04781\07\R000478107-OOJ.DOC 5/7/DJ

Crab Orchard National Wildlife Refuge
Final - Revision 0 May 2001
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Table 4-2
Volatile Organic Compound Concentrations in Soil '

Area 9 Repository

BORING
NUMBER
SB-400

SB-401

SB-402

SB-403

SB-404

SB-405

SB-406

SB-407

SB-408

SB-409

SB-410

SB-411

SB-412

S&413

SB-414

DEPTH
HMO
4 -6

10-12
16 -18
4 -6

16-18
24 -26
4 - 6

10-12
24 -26
8-10

18-20
28-30
4 - 6

14 -16
22-24
8 -10

28-30
40-42
12-14
22-24
26-28
12-14
28 -30
36 - 38
8 -10

28-30
36-38
14 - 16
34-36
38 - 40
42 -44
46-48
16-18
28 -30
40-42
16-18
32-34
36 - 38
46-48
18-20
36-38
38-40
16-18
34-36
38 -40
18-20
32-34
38-40
40-42

SAMPLE
DATE

09/19/00
09/19/00
09/19/00
09/19/00
09/19/00
09/19/00
09/19/00
09/19/00
09/19/00
09/18/00
09/18/00
09/18/00
09/19/00
09/19/00
09/19/00
09/18/00
09/18/00
09/18/00
09/14/00
09/14/00
09/14/00
09/18/00
09/18/00
09/18/00
09/17/00
09/17/00
09/17/00
09/14/00
09/14/00
09/15/00
09/14/00
09/14/00
09/15/00
09/15/00
09/15/00
09/17/00
09/17/00
09/17/00
09/17/00
09/17/00
09/17/00
09/17/00
09/15/00
09/15/00
09/15/00
09/15/00
09/15/00
09/15/00
09/15/00

Parameter

PID
(ppm)

<
<
<
<
<
<
<
<
<1
<1
31
88
<1
<1
<1
<1
<1
<1
<1
17
6

<1
<1
48
<1
23
<1
<1
143
<1

<1
<1
<1

8

15
<1
23

1360
58
<1
22
28
<1
52
<1
<1
157
45
67

VINYL CHLORIDE
<mg/kg>
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<005
<005
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<005
cl.O

<005
<005
0.13 1
<0.05
<:050
<0 10

<0.50 F
<0.50 F
<0.05
<0.05
<1.0
<005
<0.12
<5.0

<0.50 F
<0.05
<0.50
<0.50
<0.05
<1.0

<0.05
<0.05
<1.0
<1.0

<0.50 F

1,1-DCE

<-«*«>
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<005
<005
<0.05
<005
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<005
<0.05
<10

<0.05
<005
<025
<0.05
<0.50
<0.10

<0 50 F
<0.50 F
<0.05
<0.05
<1.0

<0.05
<0.12
<5.0

<0.50 F
<0.05
<0.50
<0.50
<005
<1.0

<0.05
<005
<1.0
<1.0

<0.50 F

TRANS-U-DCE
(mR/kg)
<005
<005
<005
<0.05
<0.05
<0.05
<005
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<10

<0.05
<005
<0.25
<005
<0.50
<0.10

<0.50 F
<0.50 F
<0.05
cO.05
<1.0

<0.05
<0.12
<5.0

<0.50 F
<0.05
<0.50
<0.50
<0.05
<1.0
<0.05
<0.05
<1.0
<1.0

<0.50 F

1,1-DCA

tag/kg)
<005
<0.05
<0.05
<0.05
<005
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
cO.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<10

<005
<005
<0.25
<0.05
<0.50
<0.10

<0.50 F
<0 50 F
<0.05
<0.05
<1.0

<0.05
<0.12
<5.0

<0.50 F
<0.05
<050
<0.50
<005
<1.0
<0.05
<0.05
<1.0
<1.0

c0.50F

C1S-1.2-DCE
<mg/kg>
<0.05
<0.05
<0.05
<0.05
<005
<005
<005
<0.05
<0.05
<005
0.067
038

<0.05
<0.05
<005
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<1.0

<0.05
0.084
0.17 J
<0.05
<0.50
<0.10

<0.50 F
<0.50 F
<0.05
<0.05
<1.0

<0.05
<0.12
<5.0

<0.50 F
<0.05
<050
<0.50
<0.05
<1.0
032

<0.05
<1.0
<1.0

0.48 Fli

1,1,1-TCA

(mg*K)
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<10
<005
<005
<0.25
<0.05
<0.50
<0.10

<0.50 F
<0 50 F
<0.05
<0.05
<1.0

<0.05
<0.12
<5.0

<0.50 F
<0.05
<0.50
<0.50
<0.05
<1.0

<0.05
<005
<1.0
<1.0

<0 50 F

1.2-DCA
(ing/kg)
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
cO.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<005
<005
<10
<0.05
<0.05
<0.25
cO.05
<0.50
<010

cO.SOF
<050F
<0.05
<005
<1.0

<0.05
<0.12
<50

<0.50F
<0.05
<0.50
<050
<0.05
<1.0

<0.05
<0.05
<1.0
<1.0

<0.50F

TCE
(m^ntg)
<0.05
<0.05
<0.05
<0.05
0.46
<0.05
<005
<0.05
<0.05
<005
2.1 D
5.2 D
<005
<005
<0.05
<0.05
<0.05
0.27

<0.05
0.15
0.56

<0.05
0.035 ]

13
<0.05
0.95
4J

<0.05
8.8
2.5

b.6Fj
<0.50 F
<0.05
0.55
17

<0.05
1.9
100

25FEJ
<0.05

18
12

<0.05
93

0.086
<005

20

13
31FEJ

PCE
<mg*g)

0.035 JB
<0.05
<0.05
<005

0.034 I Bu
<0.05
<0.05
<005

0.038 IBu
0.023 JB

0.49 B
13 B

0.022 |Bu
<0.05

0.026 IBu
<005
<005
<0.05
<005
<005
<0.05
<0.05
^0.05
5.1 B
<0.05

0.053 |B
0.18 IB
<0.05
0.49 |
<0.10

<0.50F
<0.50 F
<0.05

0.024 1
<1.0

<0.05
0.074 IB

2.6 JB
<0.50F
<0.05
3.6 B
13 B
<0.05
0.76J
<0.05
<0.05
<10

0.47 I
<0.50 F

FREON
113

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<1.0
<005
<0.05
<0.25
<0.05
<0.50
<0.10

<0.50F
<0.50F
<0.05
<0.05
<1.0
<0.05
<0.12
<5.0

<0.50 F
<0.05
<0.50
<0.50
<0.05
<1.0
<0.05
<0.05
<1.0
<1.0

<0.50F

BENZENE
Cn«fl<g)
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<005
<005
cO.05
<0.05
<005
<005
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005

0.038 I
<0.05
<10

0.031 I
<005
<0.25

0.031 I
<0.50
<0.10

<0.50F
<0.50 F
<0.05
<0.05
<1.0

0.028 I
<0.12
<50

<0.50 F
<0.05
<0.50
<0.50
<0.05
<10

<0.05
<0.05
<10
<1.0

<0.50F

TOLUENE

(m«*K)
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

0.031 I
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<005
<0.05
<005
<0.05
<1.0

<0.05
<0.05
<025
<0.05
<0.50
<0.10

<0.50F
<0.50F
<0.05
<0.05
<1.0
<005
<0.12
<5.0

<0.50 F
<0.05
<0.50
<0.50
<005
<1.0

<0.05
<0.05
<1.0
<1.0

<0.50F

ETHYLBENZENE
(mgfltK)
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<005
<005
<005
cO.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<1.0
<0.05
<0.05
<0.25
<0.05
<0.50
<0.10

<0.50F
<0.50 F
<0.05
<0.05
<1.0

<0.05
<0.12
<5.0

<0 50 F
<0.05
<050
<0.50
<005
<1.0

<0.05
<0.05
<10
<10

<0.50 F

XYLENES
tag/kg)
<0.10
<0.10
<010
<0 10
<0.10
<0.10
<0 10
<0.10
<0.10
<010
<0 10
<O.K)
<0.10
<0.10
c O l O
<0.10
<010
<010
<0 10
<010
<0.10
<010
<0.10
<20

<010
<0.10
<0.50
<0.10
<1.0

<0.20
<1.0F
<1.0F
<0.10
<0.10
<2.0

<0.10
<0.24
3.0 I
<1.0F
<0.10
<I .O
<1 0

<010
<20

<0.10
<0.10
<20
<2.0

<1 .0F

TOTAL VOCs
<mg/kg>
0035
ND
ND
ND
046
ND
ND
ND
ND

0054
27
69
ND
ND
ND
ND
ND
027
ND
015
056
0038
0.035

18
0031

1.1
48

0031
9.3
2.5
6.6
ND
ND
0-57

17
0.028
20
110
25

ND
22
13

ND
10

041
ND
20
13
11
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Table 4-2 (Continued)
Volatile Organic Compound Concentrations in Soil'"

Area 9 Repository

BORING
NUMBER
SB-415

SB-416

SB-417

SB-418

SB-419

SB-420

SB-421

SB-422

SB-423

DEPTH
(fwt)

12-14
30 - 32
36 - 38
40-42
\0-12
26-28
38 - 40
14 - 16
20-22
24 -26
36 - 38
12 -14
28 - 30
34-36
38 -40
48-50
12-14
20-22
36-38
46-48
16-18
22 -24
32-34
38 - 40
12 -14
20-22
40-42
10-12
20-22
30 - 32
38-40
46-48
8-10

20-22
26-28
42-44

SAMPLE
DATE

09/16/00
09/16/00
09/16/00
09/16/00
09/16/00
09/16/00
09/16/00
10/03/00
10/03/00
10/03/00
10/03/00
10/03/00
10/03/00
10/03/00
10/03/00
10/03/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/03/00
10/03/00
10/03/00
10/03/00
10/04/00
10/04/00
10/04/00
10/04/00
10/02/00
10/02/00
10/02/00
10/02/00

Parameter
FID

(ppm)
<1
<\
56
g
cl

<\
38
<2
<2
<2
<2
<1
14
32
21
<1
<2
<2
<2
<2
<1
<1
18
3

<2
<2
<2
<1
<\
15
3

<1
<2

471
106
5

VINYL CHLORIDE
Wks)
<0.05
<005
<050
<050
<0.05
<0.05
<1.0
<0.05
<005
<005
<0.05
<0.05
<0.05
<0.05
<0.25
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.10
<005
<0.05
<005
<005
<0.05
<025
<010
<0.25
<0.05
<2.5
<5.0
<050

1.1-DCE
tag/kg)

<005
<0.05
<0.50
cO.50
<005
<0.05
<10
<0.05
<005
<0.05
<005
<0.05
<0.05
<0.05^
<0.25
<0.05
<0.05
<0.05
<005
<005
<0.05
<005
<0.05
<010
<0.05
<0.05
<0.05
<005
<005
<025
<0.10
<0.25
<0.05
<2.5
<5.0
<0.50

TRANS-U-DCE
(mR/kg)
<0.05
<005
<0.50
<0.50
<005
<005
< 1 0
<005
<005

<005
<0.05
<0.05
<0.05
<0.05
<0.25
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.10
<0.05
<0.05
<0.05
<005
<005
<0.25
<0.10
<0.25
<005
<2.5
<5.0
<0.50

1,1-DCA
(mgflcg)
<005
<O.U5
<050
<0.50
<005
<0.05
<1.0
<005
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.25
<005
<005
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.10
<0.05
<005
<0.05
<0.05
<0.05
<0.25
<0.10
<025
<0.05
<25
<5.0
<0.50

CIS-U-DCE
(mg/kg)
<0.05
<0.05
<050
<0.50
<0.05

0.025 ]
<1.0
<0.05
<005
<0.05
0.14

<0.05
0.03X
0.072 J
<0.25
<0.05
<0-05
0.12

<0.05
<0.05
<0.05
<0.05
0.10
OJ24
<0.05
<0.05
<0.05
<0.05

0.041 ]
0.24 )i
<0.10
<:0.25
<0.05
4.8
<50

<0.50

1,1,1-TCA
(ing/kg)
<005
<0.05
<0.50
<050
<0.05
<0.05
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.25
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.10
<0.05
<0.05
<0.05
c005
<005
<025
<010
<0.25
<0.05
<2.5
<5.0

<0.50

U-DCA
(mg/kg)
<0.05
<005
<050
<0.'iO
<0.05
<005
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<025
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<010
<005
<005
<0.05
<005
<005
<0.25
<0.10
<025
<0.05
<2.5
<5.0
<0.50

TCE
(mg/kg)
<0.05

0.032 I
23 F
15 F
<0.05
1.1
14

<0.05
<0.05
<005
1.1

<0.05
0.26
0.75
5.1

<0.05
<0.05

0.037 J
0.41

<0.05
<0.05
<0.05
0.83
3.0

<005
0.054
<005
<0-05
0.052
3.5 Jj
1.8
8.9

<0.05
52
100
10

PCE
(mg/kg)
<0.05
<0.05
2.0

<0.50
<0.05
<0.0'i
0.51 J
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

0.027 1
0.19 J
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
0.069
<O.IO
<0.05
<005
<0.05
<005
<0.05
<0.25
<0.10
<0.25
<0.05
1.0 I
<50
<0.50

FREON
113

<0.05
<0.05
<0.50
<0.50
<0.05
<0.05
<1.0
<0.05
<0.05
<0.05
<005
c005
<0.05
<0.05
<0.25
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.10
<0.05
<0.05
<0.05
<0.05
<0.05

^<0.25
<010
<0.25
<005
<2.5
<5.0
<0.50

BENZENE
dngftg)
<O.OS
<0.05
<0.50
<050
<0.05
<0.05
<1.0
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<025
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.10

0.029 J
<0.05
<005
<0.05
<0.05
<0.25
<010
<0.25
<O.OS
<25
<5.0
<0.50

TOLUENE
fag/kg)

<0.05
<0.05
<0.50
<0.50
<005
<0.05
<1.0
<0.05
<0.05
<005
<005
<0.05
<0.05
<0.05
<0.25
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<005
<0.05
<0.10
<005
<0.05
<005
<005
<0.05
<0.25
<010
<0.25
<0.05
<2.5
<5.0
<050

ETHYLBENZENE
(mg/kg)
<0.05
<005
<0.50
<050
<0.05
<0.05
<1.0
<0.05
<0.05
<005
<005
<0.05
<0.05
<0.05
<0.25
<005
<0.05
<0.05
<0.05
<005
<0.05
<0.05
c005
<0.10
<005
<0.05
<0.05
<0.05
<0.05
<025
<0.10
<0.25
<0.05
<25
<50
<050

XYLENES
(mg^K)
<0.10
<010
<1.0
<1.0

<010
<010
<2.0
<010
<010
<010
<01()
<o.io
<0.10
< O I O
<0.50
<010
cO 10
< O I O
<010
<010
< O I O
<O.IO
<010
<0.20
<O.U)
<010
<010
<0 10
<0 10
•=050
<0.20
<050
<0.10
<50
<10
<1.0

TOTAL VOC.
(mx/kg)

ND
0032

25
15

ND
1.1
IS

ND
ND
ND
12
ND
0.29
08S
5.3
ND
ND
016
0.41
ND
ND
ND
10
32

0.029
0054
ND
ND

0.093
3.7
1-8
89
ND
58
100
10

ere Rrnrr.Hpil l>y on-site umplp .

n) -mil ,irr rrjwrtpd ,is "mg/kx as

BO1D
ND

The v.ilues summarized in this t.ib
corrected for |>erverit solids (dry wi
1*4-1 for d.il.t qualifiers.

Valun in bold an results .ibovf the instniineiu detrition limit.
Not detected

tn.ilysis I'y tlie ECCS mobile l,ibor,itory unless ollierwise. noted
-is" by ECCS mobile l.ibor.ilory, which 15 ,1 wet weight b.isis.
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Table 4-2 (Continued)
Volatile Organic Compound Concentrations in Soil'"

Area South of Repository

BORING
NUMBER
SB-500

SB-501
(BORING

SB-502

SB-503

SB-504

SB-505

SB-506
(STL)

DEPTH
(fttt)
4 - 6

12-14
18 -20
28 - 30

SAMPLE
DATE

10/01/00
10/01/00
10/01/00
10/01/00

PARAMETER
FID

(ppm>
<2
<2
fl
<2

DELETED FROM PROGRAM)

2 -4
12-14

20-22
2 - 4
6-8

14-16
2 - 4

12 -14
20-22
6 - 8

16-18
22-24
32 -34
2 - 4

12-14
22-24
26-28

09/20/00
09/20/00
09/20/00
09/20/00
09/20/00
09/20/00
09/20/00
09/20/00
09/20/00
10/01/00
10/01/00
10/01/00
10/01/00
10/12/00
10/12/00
10/12/00
10/12/00

<1
<1

<1
<1
<1
<1
14
<1

<1
<2
c2
<2
<2
<2
<2
<2
<2

VINYL CHLORIDE
<mg/kg>
<0.05
<O.OS
<0.0->
<O.OS

<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.36
<035
<0.34
<0.34

1,1-DCE
<mg/kg>
cO.05
<005
<005
<005

<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.18
<0.17
<0.17
<0.18

TRANS-U-DCE
tmg/kg)
<005
<005
<OOS
<0.05

<005
<005
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

<0.18l
<0.17l
<0.17t
<0.18l

1,1-DCA
(mg/kg)
<005
<OOS
<005
<005

<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<O.OS
<0.05
<0.05
<005
<0.05
<018
<0.17
<0.17
<0.18

C1S-1.2-DCE
(mg/kg)
<0.05
<0-05
<005
<0.05

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05

<0.18t
<017t
<017t
<0.18I

1,1,1-TCA
(mg/kg)
cO.05
<005
<005
<0.05

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.18
<0.17
<0.17
<0.18

1,2-DCA
(mg/kg)
<005
<0.05
<005
<0.05

<0.05
<0.05

0.036 J
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.18
<017
<017
<0.18

TCE
(mg/kg)
<0.05
<0.05
<0.05
<005

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<O.O.S

<0.05

<005
<0.05
<0.18
<017
<0.17
<0.18

PCE
(mg/kg)

<OOS
<005
<005
<0.05

0.0131 JB
036

0.18
<0.05
<0.05
<0.05
0.10
032
0.42
<0.05
<005
<0.05
<005
<0.18
<0.17

0.050 J
<0.18

FREON
113

<0.05
<0.05
<005
<0.05

<0.05
<0.05
<O.OS
<0.05
<005
<0.05
<005
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<O.I8
<0.17
<0.17
<018

BENZENE
(m«ncg)
<0.05
<005
<005
<0.05

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0 18
<0.17
<017
<0.18

TOLUENE
(mgA<g)
<005
<0.05
<0.05
<0.05

<0-05
<005
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.18
<017
<0.17
<0.18

ETHYLBENZENE
tag/kg)
<0.05
<O.OS
<0.05
<0.05

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.18
<0.17
<017
<0.18

XYLENES
(mg/kg)

<0.10
<0.10
<0 10
<0.10

<0.10
<0.10
<0 10
<0.10
<010
<0.10
<010
<0 10
<0 10
<010
<0 10
<0.10
<010
<0.18
<0 17
<017
<0.18

TOTAL VOCs
(mgrtcg)

NU
NU
ND
ND

0013
0.36
022
ND
ND
ND
O.I

(132

0.42
ND
ND
ND
ND
ND
ND
005
ND

111 The vnlups summarized in this table werr RFiter.ited by on-site s-impte ,111.1 lysis by (lie ECCS mobile l.ibor.itory unless otherwise noted. The v.ilues li.ive not been
corrected for pen-enl solids (dry weight) .ind .ire reported AS "mp/kj; ,is-is" by ECCS mobile l-ilwratory, winch is A wet weight I>.isis.

See Table 4-1 for d.iU qualifiers
I The reported value is n total 1,2-DCE content ration (tr.ins- nhiscis-DCE)
STL The screeninf- result is provided by Severn Trent Libor.itones. North C.inton, Ohio. The values in this l.ible .ire retried on .1 wet weight Kisis, calcuLited by

multiplying the dry weight value by the reported sample solids fraction. Acetone and inelh) lene chloride were delected in racli s.iniple .inalyzed by STL in this table, but these an.ilytes were
detected in the method bl.ink as well.

BOLD V.ilues in bold air results abovr the inslnnnenl detection limit.

ND Not detected
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Table 4-2 (Continued)

Volatile Organic Compound Concentrations in Soil"
Building 1-1-2 Area

BORING
NUMBER
SB-100

SB-101

SB- 102

SB-103

SB-104

SB-105

SB-106

SB- 107

SB- 108

SB- 109

DEPTH
(feet)

10-12
16- 18
20-22
22-24
10-12
14- 16
16-18
8-10

10-12
14-16
18-20
20-22
26-28
28 - 30
10-12
16-18
22-24
10-12
14-16
16-18
18-20
24-26
26-28
28-30
10-12
16-18
26-28
10-12
14-16
18-20
22-24
24-26
26-28
10-12
14-16
18-20
10-12
16-18
2 2 - 2 4
26-28
10-12
16-18
20-22

22-24

SAMPLE
DATE

09/12/00
09/12/00
09/12/00
09/12/00
09/13/00
09/13/00
09/13/00
09/12/00
09/12/00
09/12/00
09/12/00
09/12/00
09/12/00
09/12/00
09/12/00
09/12/00
09/12/00
09/13/00
09/13/00
09/13/00
09/13/00
09/13/00
09/13/00
09/13/00
09/12/00
09/12/00
09/12/00
09/13/00
09/13/00
09/13/00
09/13/00
09/13/00
09/13/00
09/14/00
09/14/00
09/14/00
09/13/00
09/13/00
09/13/00
09/13/00
09/15/00
09/15/00
09/15/00
09/15/00

PID

(ppm)
<1
<1
12

175
<1
<1
<1
25
38
6
30
54
14
18
<1
<1
<1
113
74
104
65
12
2
11
2.3
1.1
1.1
5
16
95
19
<
<
<
<
<
<
<
<
<
<
<
<1
<1

VINYL CHLORIDE

<mg/kK)
<005
<005

<0.50 F

<0.50
<0.05
<0.05
<005

<0.50 F

<0.25
<0.50 F
<0.50
<0.25

<0.50 F

<0.05

<0.05
<005

<0.05

<0.50

<0.50F
<0.25

<0.50 F
<0.05

<0.50 F

<0.50 F

<0.05
<0.05
<0.05

<0.05
<0 50 F
<0.25
<0.10

<0.50 F

<0.50F
<005
<005

<0.05

<0.05
•cO.05
<0.05

<0 50 F
<0.05
<0.05

<0.50 F

<0.05

U-DCE
(mg/kit)
<005
<005

<0 50 F

<0.50
<0.05
<0.05
<0.05

<0.50 F

<025
<0.50 F
<0.50
<0.25

<0.50F

cO.05

<0.05
<0.05

<0.05

<0.50

<0.50 F
<0.25

<0.50F
<0.05

<0.50F

<0.50 F

<0.05
<0.05
<0.05
<0.05

<0.50F

<0.25
<0.10

<0.50 F

<0 50 F
<005
<0.05

<005

<0.05
<005
<0.05

<0.50 F
<0.05
<0.05

<0.50 F

<0.05

TRANS-1.2-DCE
(mr/kil
<005
<0.05

<0.50 F

<0.50
<005
<0.05
<005

<0.50 F

<0.25
<0.50 F
<0.50
<025

<0.50F

<0.05

<0.05
<0.05

<0.05

<0.50
<050F

<0.25
<0.50 F
<0.05

<0.50 F

<0.50 F

<0.05
<005
<0.05

<0.05
<0.50 F
<0.25
<0.10

<0 50 F
<050F
<0.05
<0.05

<0.05

<005
<0.05
<005

<0 50 F
<0.05
<005

<0.50 F

<0.05

1,1-DCA
(ing/kg)
<0.05
<0.05

<0.50 F

<0.50
<005
<005
<0.05

<0.50 F

<0.25
<0.50F
<0.50
<0.25

<0.50 F

<005

<005
<0.05

<0.05

<0.50

<0.50F
<0.25

<0.50 F
<0.05

<0.50 F

<0.50 F

<0.05
<0.05
<005

<0.05
<0.50 F

<0.25
<010

<0.50 F

<0.50 F
<0.05
<005

<0.05

<0.05
<0.05
<0.05

<050F
<0.05
<0.05

<0.50F

<0.05

CIS-1.2-DCE

(ing/kg)
<005
<0.05

<0.50 F

<0.50
<0.05
<0.05
<0.05

<0.50 F

031
<0.50 F
<0.50
0.21 J
<0.50 F

0.029 I

0.089
0.039 J

0.024 ]

0.56
033 FJj

039
<0.50F

0.13
<0.50 F

<0.50 F

0.021 ]
<0.05
<005

0.18
<0.50 F

037
0.16

<0.50 F

<0 50 F
<005
<0.05

0.041 J

<0.05
<0.05
<0.05

<0.50 F
<0.05
<0.05

<0 50 F

<0.05

1,1,1-TCA
(ing/kg)
<0.05
<0.05

<0.50 F

<0.50
<005
<0.05
<0.05

<0.50 F
<0.25

<0.50 F
<0.50
<025

<0.50 F

<0.05

<0.05
<0.05

<0.05

<0.50

<0.50F
<0.25

<0 50 F
<0.05

<0.50 F

<0.50F

<0.05
<0.05
<0.05

<0.05
<0.50 F
<0.25
<0.10

<0.50 F

<0.50 F
<005
<0.05

<005

<005
<0.05
<0.05

<0.50 F
<0.05
<0.05

<0.50 F

<0.05

PARA
1,2-DCA
(mg/kgl
<005
<0.05

<0.50 F

<0.50

<0.05
<0.05
<0.05

<0.50 F

<0.25
<0.50 f
<0.50
<0.25

<0.50 F

<005

<0.05
<0.05

<0.05

<0.50

cOSOF
<0.25

<0.50 F
<0.05

<0.50 F

<0.50 F

<0.05
<0.05
<0.05

<0.05
<0.50 F
<0.25
c O l O

<0.50 f
<050F
<0.05
<0.05

<0.05

<0.05
<0.05
<0.05

^0 50 F
<0.05
<0.05

tO 50 F
<0.05

METER
TCE

(mgrtig)
<005
0.067

1.7 Fj

17
<005
<0.05
<0.05
1.8 Fj

11 F
5.4 Fj
<0.50
93 F
3.0 Fj

1.9 F

034

<0.05

0.17

19 F

4.0 Fj

11 F
2.4 Fj

2.6 F
0.61 Fj
1.2 Fj

0.055
<005
0.46

0.62

1.1 Fj

7.9 F
3.8 F

0.89 Fj
1.1 Fj
<0.05
<0.05

<0.05

<0.05
<0.05
0.084

<0.50 F
<0.05
<0.05
1.9 Fj
<0.05

PCE

(mgfltg)
<0.05
<005

<0.50 F

<050
<0.05
<0.05
<0.05

<0.50F

<0.25
<0.50 F
<0.50
<0.25

<0.50F

<0.05

<0.05
<0.05

<0.05

<0.50

<0.50F
<0.25

<0.50F

cO.05
<0.50 F

<050F

<0.05
<0.05

0.045 I
<0.05

<0.50F
<0.25
<0.10

<0.50F

<0.50F
<0.05
<0.05

<0.05

0.025 ]
<0.05
<0.05

<0.50F
<0.05
<005

<0.50F

<0.05

FREON

113
<0.05
<0.05

<0.50 F

4.7
<005
<005
<0.05

<0.50 F

<0.25
<0 50 F
<0.50
032

<0.50 F

0.89
3.4 E
4.6 E
55 E
<0.50

<0.50F
<0.25

<0.50F

036
<0.50F

<0.50 F

0.51
<0.05
2.4 E
<0.05

<0.50 F
<0.25
<0.10

<0.50 F

<0.50F
<0.05
<0.05

<0.05

<0.05
<0.05
<005

<0.50 F
<0.05
<0.05

<0.50F
<0.05

BENZENE

(mgfcg)
<0.05
<005

<0.50 F

<050
<0.05
<0.05
<0.05

<0.50 F

<0.25
<0.50 F
<0.50
<0.25

<0 50 F
<0.05

<0.05
<0.05

<0.05

<0.50

<0.50F
<0.25

<0.50 F
<0.05

<0.50F

<0.50 F

<0.05
<0.05
<0.05

<0.05
<0.50 F

<0.05
<0.10

<0.50 F

cO.SOF
<005
<0.05

<0.05

<0.05
<0.05
<0.05

<0.50 F
<0.05
<005

<0.50 F
<0.05

TOLUENE
(mgTkK)

<0.05
<0.05

<0.50 F

<0.50
<0.05
<0.05
<0.05

<0.50 F

<0.25
<0.50 F
<0.50
<0.25

<0.50 F
<0.05

<0.05
<0.05

<0.05

<050

<0.50F
<0.25

<0.50 F
<0.05

<0.50 F

<0.50 F

<0.05
<0.05
<0.05

<0.05
<0.50 F
<0.05
<0.10

<0.50 F

<0.50F
<0.05
<005

<0.05

<0.05
<0.05
<0.05

<0.50 F
<0.05
<0.05

<0.50 F
<005

ETHYLBENZENE

(mg/kg)
<005
<0.05

<0.50 F

<0.50
<0.05
<005
<0.05

<0.50F

<0.25
<0.50 F
<0.50
<0.25

<0.50 F

<0.05

<0.05
<0.05

<0.05

<050

<0.50F
<0.25

<0 50 F
<0.05

<0.50F

<0.50 F

<0.05
<0.05
<005

<0.05
<050F
<0.05
<0.10

<0 50 F

<0.50 F
<0.05
<005

<0.05

<0.05
<005
<0.05

<0.50 F
<005
<0.05

<0.50 F
<005

XYLENES
(mis/kg)

<0 10
c O l O
<1 OF

<10
<010
<0.10
<0.10
< I . O F

<0.50
<1.0F
<1.0
<0.50
<1.0F
cO.10
<0.10
<0.10
<0.10
<1.0

<1.0F
<0.50
< l O F
<0.10
< 1 0 F
<1.0F

<0 10
<0 10
<0.10
<010
c l O F
<0.10
<0.20
<1.0F
<1.0F
<010

0.022 J

<0.10
<0 10
<0.10
<010
< 1 0 F
<010
<0 10
< l ( IF
<0 10

TOTAL VOCs

(mg(kg)
ND

OM7
17
22
ND
ND
ND
1.8
11
5.4
ND
9.8
3

2.8
38
4.6
5.7
20
43
11
2 4
3 1

0.61
1 2

059
ND
29
080
1 1
83
4.U
089

1.1
ND

0022

0.041

0025
ND

0084
ND
ND
ND
1.9

ND
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Table 4-2 (Continued)

Volatile Organic Compound Concentrations in Soil"
Building 1-1-2 Area

BORING
NUMBER

SB-110

SB-Ill

SB-112

SB- IB

SB-114

SB- 115

SB-116

SB-117

SB-118

SB-119

SB- 120

DEPTH
(fetO

6-8
12-14
16-18
6 - 8

12-14
16-18
6 - B

14-16
20-22
26-28
6-8

14-16
16-18
18 -20
6 - 8

12-14
16-18
30-32

34-36

6 - 8
16-18
24-26
26-28

30 - 32
34-36
42-44
4 - 6

10-12
12-14
18-20
4 - 6

12-14
18-20
6 - 8

12 -14
20-22
6-8

12 - 14
16-18
28-30

36-38

8-10
12 - 14
16-18
22 -24

SAMPLE
DATE

09/13/00
09/13/00
09/13/00
09/13/00
09/13/00
09/13/00
09/16/00
09/16/00
09/16/00
09/16/00
09/14/00
09/14/00
09/14/00
09/14/00
09/16/00
09/16/00
09/16/00
09/16/00

09/16/00

09/16/00
09/16/00

09/16/00
09/16/00
09/16/00
09/28/00
09/28/00
09/13/00
09/13/00

09/13/00
09/13/00

09/17/00
09/17/00

09/17/00
09/16/00
09/16/00

09/16/00
09/15/00
09/15/00
09/15/00
09/29/00

09/29/00

09/14/00
09/14/00

09/14/00

09/14/00

PARAMETER

PID
(ppm)

<1
<1
<1
<1
<1
<1
<1

7
30
33

1
1

26
2
3
%
376
235
153
35
<2
60
89
144
30
48
69
25
<l
<1
8

<1
<1
<1
4

<2
41
21
72
4

VINYL CHLORIDE

(mg/kg)

<0.05
<0.05
<0.05
<005
<0.05
<0.05
<005
<0.05
<0.25
<10
<005
<005
<0.05

<050F
<005
<005
<0.05
<0.25

<0.50 F

<0.05
<0.05
<0.50
<0.50

<10
<0.50
<005
<0.25
030
0.75

<0.50F

0.13)
0.049 J

0.032 ]
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<005

0.033 JBu

<0.25
<025

<0.50

<050F

1,1-DCE

(mg/kg)

<0.05
<0.05
<005
<0.05
<0.05
<005
<0.05
<005
<025
<1.0
<0«
<005
<0.05

<0 50 F
<0.05
<0.05
<0.05
<0.25

<0.50F

<0.05
<0.05
<050
<0.50

<10
<0.50
<0.05
<Q.2S
<0.25
<0.05

<0.50 F

<0.25

2.1
\3l
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05

<0.05

<0.25
<0.25

<050

<0.50 F

TRANS-1.2-DCE
(me/kg)

<0.05
<0.05
<005
<0.05
<0.05
<005
<0.05
<0.05
<0.25
<10

<O.OS
<0.05
<005

<0.50 F
<005
<0.05
<005
<0.25

<0.50F

<0.05
<0.05

<050
<0.50
<1.0

<0.50
<0.05
<0.25
<0.25

0.023 J
<0.50 F

<0.25
<005

<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

<005

<025
<025

<0.50

<0 50 F

1,1-DCA
(mg/kg)

<005
<005
<0.05
<0.05
<005
<0.05
<0.05
<005
<0.25
<1.0
<0.05
<005
<0.05

cO 50 F
<0.05
<0.05
<005
<0.25

<0.50 F

<005
<0.05

<0.50
<0.50
<1.0
<050
<0.05
<0.25
<0.25
<0.05

<0.50 F

<0.25
0.15

<0.05
<0.05
<0-05
<0.05
<0.05
<0.05
<005
<0.05

<0.05

<0.25
<0.25

<050

<0 50 F

CIS-l.Z-DCE
(mg/kg)

<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
0.18
0.18
<1.0

<0.05
0.035 J
0.043 J
<0 50 F
<0.05
<0.05
<0.05
0.15 J
<0.50 F

0.077

0.16
0.41 J
0.55

0.92 J
0.24 J
<0.05

1.7

3.2
3.9 F

0.41 FJj

1.1
0.29
0.48

<0.05
<0.05
0.067
<0.05
<0.05
<0.05
<0.05

0.086

1.0
0.99

1.1
<0 50 F

1,1,1-TCA
(mg/kg)

<0.05
<0.05
<005
<005
<0.05
<00";
<005
<005

<0.25
cl.O
<005
<0.05
<0.05

<0.50 F
<0.05
<0.05
<0.05
<0.25

<0.50 F

<005
<0.05

<0.50
<0.50
<1.0
<0.50
<005
<0.25
<025
<0.05

<0.50 F

<025

0.56
0.48
<005
<005
<0.05
<005
<005
<0.05
<0.05

<005

<025
<025

<0.50

<050F

1,2-DCA

(mg/kg)

<005
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<005

<025

<1.0
<005
<0.05
<0.05

<0 50 F
<005
<0.05
<0.05
<0.25

<0.50 F
<0.05
<0.05
<0.50
<0.50

<1.0
<0.50
<0.05
<0.25
<0.25
<0.05

<0.50 F

<025

0.025 J
<0.05
<0.05
<005
<0.05
<0.05
<005
<0.05
<005

<005

<0.25
<025

<0.50

<050F

TCE
(mg/kg)

<0.05
<005
<005
<0.05
<005
<0.05
<005
0.42
2.2

9.9

<005
<0.05
<0.05

<0.50 F
<0.05
<0.05
<0.05
2.0

1.7 Fj

0.83
0.76
9.5
14
22
11

<0.05
1.7

8.1 F
11 F
1.4 Fj

1.7

0.26
0.29

<0.05
<0.05
0.63

<0.05
<005
<005

0.020)

0.57

1.7
1.6
5.0

0.69 Fj

PCE
(mg/kg)

<0.05
<005
<005
<0.05
<0.05
<0.05
<005
<005
<0.25
< 1 0

<0.05
<0.05
<0.05

<0.50 F
<0.05
<0.05
<0.05
<0.25

<0.50F

<0.05
<0.05

<0.50
0.20 I
<10

<0.50
<0.05
0.21 ]
<0.25

0.28
<0.50 F

<0.25
0.041 |B
0.020|B

<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05

<0.05

<0.25
<025

<050

<0.50 F

FREON

113

<005
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.25

<1.0
<0.05
<0.05
<0.05

<0.50 F
<0.05
<0.05
<0.05
<0.25

<0.50 F

<0.05
<0.05

<0.50
<0.50
<1.0
<050
<0.05
<025
<0.25
<0.05

<0.50 F

<025

1.1
0.84
<0.05
<0.05
<0.05

<0.05
<0.05
<0.05
<0.05

<0.05

<0.25
<0.25

<0.50

<0.50F

BENZENE

(mg/kg)

<005
<005
<0.05
<0.05
<OOS
<0.05
<005
<0.05
<0.25

<1.0
<0.05
<0.05
<0.05

cO.50 F
<005
<0.05
<0.05
<025

<0.50 F

<0.05

<0.05
<050
<0.50
<1.0

<0.50
<0.05
<0.25
<0.25
<005

<0.50F

<0.25
<005

<005
<0.05
<0.05
<005
<005
<0.05
<0.05
<0.05

<0.05

<0.25
<0.25

<0.50

<0.50F

TOLUENE
(mg/kg)

<005
<005
<005
<005
<0.05
<0.05
<0.05
<0.05

<025
<I .O
<005
<005
<0.05

<0.50 F
<0.05
<0.05
<0.05
<0.25

<0.50 F

<0.05
<0.05
<0.50
<0.50

<1.0
<0.50
<005
<0.25
<0.25
<0.05

<0.50F

<025
<005

<005
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05

<0.05

<0.25
<0.25
<050

<0.50F

ETHYLBENZENE

(mg/kg)

<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.25
<1.0

<0.05
<0.05
<0.05

<0.50 F
<0.05
<0.05
<0.05
<0.25

<0.50 F

<0.05
<0.05

<0.50
<0.50

<1 0
<050
<005
<0.25

<0.25
<0.05

<0 50 F
<025
<005

<005
<005
<005
<005
<0.05
<005
<0.05
<005

<005

<025

<025
<050

<0.50F

XYLENES
(mg/kg)

<() 10
^0 10
<().1U
<0 10
<0 10
< O I O
<0 10
<010

<0.50
<2.0

<0 10
<010
<0.10
<1.0F
<0.10
<0.10
<0.10
<0.50

<1.0F

<0.10
<0.10
<1.0
<10
<2.0
<1 0

<0 10
<050
<050

L <».io
<0.10F

<050
<0 10

<0 10
<0.10
<010
< r O I O
<0 10
cO.10
<010
<010

<0 10
<0.50
<050
< 1 0

i l OF

TOTAL VOC»

(mg/kg)

ND
ND
r\in
Nn
ND
NU
NU
1)60

2.4
9.9

ND
0035
0043
ND
ND
ND
ND
2.2
1.7

0.91
092
9.9
15
23
11

ND
3.6
12
U.

1.8
29
46

3.4

ND
ND

070

NU
ND
NU
002
06()
2 7
26

6 1
Obi
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Table 4-2 (Continued)

Volatile Organic Compound Concentrations in Soil"
Building 1-1-2 Area

BORING
NUMBER
SB-121

SB-122

SB-123

SB- 124

SB-125

SB- 126

SB-127

SB-128

SB- 129

SB- 130

SB-131

DEPTH
(fnl)

4 -6
20-22
30-32
34-36
10-12
16-18
22-24
8- 10

12-14
18-20
28 -30
6 - 8

2 4 - 2 6
32 - 34
6-8

14-16
2 2 - 2 4
36 - 38
2 - 4

12-14
26-28
40-42
44 -46
6 - 8

14 -16
18-20
40-42
44 -46
10-12
28-30
36-38
46-48
6-8

14-16
20-22
40-42
6-8

18-20
28-30
41 -43
45-47
6 - 8
8-10

30-32
44 -46

SAMPLE
DATE

09/15/00
09/15/00
09/15/00
09/15/00
09/27/00
09/27/00
09/27/00
09/30/00
09/30/00
09/30/00

1 09/30/00
09/27/00
09/27/00
09/27/00
09/30/00

r 09/30/00
09/30/00
09/30/00
09/27/00
09/27/00
09/27/00
09/27/00
09/27/00
09/27/00
09/27/00
09/27/00
09/28/00
09/28/00
09/28/00
09/28/00
09/28/00
09/28/00
09/29/00
09/29/00
09/29/00
09/29/00
09/27/00
09/27/00
09/27/00
09/28/00
09/28/00
09/29/00
09/29/00

09/29/00
09/29/00

PARAMETER

PID
(ppm)

3
<1
19
23
<2
<2
<2
27
65
88
41
<2
49

2.5
<2
1

<2
9

49

<2
<2
<2
<2
114
342
236

2
<1
<2
22
30
<2
<1
<1
<1
3

<1
<1
42
<1
<1

14
47

7

<2

VINYL CHLORIDE
(mg/kg)

<005
<0.05

<0.50 F
<0.50
<0.05
<0.05
<0.05

0.22 JBu
0.22 JBu
0.16 JBu

<0.50
<0.05
<0.10

<0.10
<005
<0.10
<005
<0.05
<5.0
<005

034 JBu
<5.0
<0.05
<0.50
0.59 J
0.55 Jj
<005
<005

0.079 Bu
0.5» JBu
0-24 JBu

<0.05
<0.05

0.027 JBu
<005
<0.50

0.025 JBu
<0.05
<0.10
<0.05
<005
<0.05

0.060 JBu

0.31 JBu
0.025 JBu

1,1-DCE
(mg/kg)

<005
<005

<0 50 F
<0.50
<0.05
<0.05
<0.05
<0.25
<025
<025
<0.50
<0.05
<0.10

<0.10
<0.05
<0.10
<0.05
<005
<5.0

<0.05
<0.50
<5.0
<0.05
<0.50
<1.0
<10

<0.05
<0.05
<0.05
<1.0

<0.05
<0.05
<0.05
<005
<0.05
<0.50
<0.05
<005
<0.10
<0.05
<0.05
<005
<0.10

<0.50
<0.05

TRANS-U-DCE
<mg/kg>
<0.05
<0.05

<0 50 F
<0.50
<0.05
<0.05
<0.05
<0.25
<0.25
<0.25
<0.50
<0.05
<010

<0.10
<0.05
<010
<0.05
<0.05
<50

<005
cOSO
<5.0
<0.05
<050
<1.0
<1.0

<0.05
<0.05
<0.05
<1.0

<0.05
<0.05
<0.05
<0.05
<0.05
<0.50
<0.05
<0.05
<0.10
<005
<005
<005
c O l O

<0.50
<005

1,1-DCA
dug/kg)
<005
<0.05

<0 50 F
<0.50
<005
<0.05
<0.05
<0.25
<0.25
<025
<0.50
<005
<010

<0.10
<005
<0.10
<0.05
<0.05
<50

<005
<0.50
<5.0
<0.05
<0.50
<1.0
<1.0

<0.05
<0.05
<0.05
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05
<0.50
<0.05
<0.05
<0.10
<005
<0.05
<0.05
<0.10

<0.50
<0.05

OS-1,2-DCE
(mg/kg)
<0.05
<0.05

<0 50 F
<0.50
<0.05
<0.05

0.022 J
1.5
1.5

0.85
0.29 J
<0.05
0.14
0.23

0.066
0.62
0.16

<0.05
<5.0
0.17
0.27
<5.0
<0.05
1.5
5.9
4.0

<0.05
<0.05
0.63
5.2
2.4

<0.05
0.024 J
0.088
0.059
0.25)

<0.05
<0.05
0.71

<0.05
0.020 J
0.095
0.20

0.83
<005

1.1,1-TCA
(mg/kg)
<005
<005

<0 50 F
<0.50
<0.05
<0.05
<0.05
<0.25
<0.25
<0.25
<050
<005
<0.10
<0.10

<0.05
<010
<0.05
<0.05
<50
<0.05
<0.50
<5.0
<0.05
<0.50
<1.0
<1.0
<0.05
<0.05
<0.05
<1.0

<0.05
<0.05
<0.05
<0.05
<0.05
<0.50
<0.05
<0.05
<010
<0.05
<0.05
<0.05
<010

<050
<005

1,2-DCA
(mg/kg)
<0.05
<0.05

cO.50 F
<0.50
<0.05
<0.05
<005
<025
<0.25
<0.25
<0.50
<005
<0.10
<0.10

<0.05
<0.10
<0.05
<0.05
<5.0
<0.05
<0.50
<5.0
<0.05
<050
<1.0
<1.0

<0.05
<0.05
<0.05
<1.0
3.9

cO.05
<005
<0.05
<0.05
<0.50
<0.05
<0.05
<0.10
<0.05
<005
<0.05
<0.10

<0.50
<005

TCE
(mg/kg)
<005
<0.05
63 Fj

4.1
<0.05
<0.05
034
5.4
7.8
6.9
8.2

<005
1.8

2.4
0.024 J

2.4
1.4

0.035 J
82

0.63
21 E
150
1.1
8.0
26
19

<0.05
<0.05
0.14
27

0.14 J
<0.05
<0.05

0.027 J
0.046 )

42
<0.05
<0.05
1.5

cO.05
0.032 J

1.2
2.4

14
0.045 J

PCE
(mg/kg)
<0.05
<0.05

<0.50 F
<0.50
<005
<005
cO.05
<025
<0.25
<0.25
<0.50
<0.05
<010

<0.10

<0.05
<0.10
<0.05
<005
4.9 J

0.021 J
<050
<5.0

<0.05
<0.50
<1.0
<1.0

<0.05
<0.05
<0.05
<10

<0.05
<0.05
<0.05
<0.05
<005
<0.50
<0.05
<0.05
<0.10
<0.05
<0.05
<0.05
<010

<0.50
<0.05

FREON
113

<005
<005

<0.50 F
<0.50
<005
<0.05
0.12

<0.25
<0.25
<025
<050
<005
<010
<0.10

<0.05
<0.10
<0.05
<0.05
<5.0
<0.05
<0.50
<5.0
<0.05
<0.50
<1.0
<1.0

<0.05
<0.05
<0.05
<1.0

<0.05
<0.05
<0.05
<0.05
<005
<0.50
<0.05
<0.05
<0.10
<0.05
<0.05
<0.05
<010

<0.50
<0.05

BENZENE
(mg/kg)
<0.05
<0.05

<0.50F
<0.50
<005
<0.05
<0.05
<025
<025
<0.25
<0.50
<0.05
<0.10

<010
<0.05
<0.10
<0.05
<0.05
<5.0

<0.05
<0.50
<5.0
<0.05
<0.50
<1.0
<1.0

<0.05
<0.05
<0.05
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05
<0.50
<0.05
<005
<0.lO
<005
<0.05
<0.05
<0.10

<0.50
<0.05

TOLUENE
<mg/kg)
<0.05
<0.(15

<0 50 F
<050
<0.05
<0.05
<005
<0.25
<0.25
<0.25
<050
<005
<0 10
<010
<0.05
<0.10
<0.05
<0.05
<5.0
<0.05
<0.50
<5.0
<0.05
<0.50
<1.0
<1.0

<0.05
<0.05
<005
<1.0

<0.05
<0.05
<0.05
<005
<0.05
<0.50
<0.05
<005
<0.10
<0.05
<0.05
<0.05
<0.10

<0.50
<0.05

ETHYLBENZENE
(mg/kg)

<0.05
<005

<050 F

<0.50
<005
<0.0Ii
<005
<025
<025
<025
<050
<0.05
<0.10
<0.10

<0.05
<0.lO
<0.05
<0.05
<5.0

<0.05
<0.50
<5.0
<0.05
<050
<1.0
<1.0

<0.05
<0.05
<0.05
<1.0

<0.05
<005
<005
<0.05
<0.05
<050
<005
<005
<010
<005
<0.05
<0.05
<0.10
<0.50
<005

XYLENES
(mg/kg)

<().!()
<0 10

<0 10 F

<1.0
<010
<010
<0 10
<0.50
<050
<050
<1.0

< O J O
<020
<020
<0 10
<020
<010
cOlO
<10.0
<O.IO
<1.0

<100
0.041 JB

<1.0
<20
<2.0

<010
<0.10
<0.10
<2.0

<010
0.13 Bu

<0.10
<010
<0.10

OJ9BJ
<010
<0 10
•rO.20
<0 10
<0 10
<010
<020
<1 0

<0 10

TOTAL VOCs
(mg/kg)

ND
NIL)
63
4 1
ND
ND
048
69

9.3
7.8

8.5
ND
1.9

26
0090
30
1.6

0.035
87

082
22
150
I . I
9.5
32
24

ND
ND
077
32
6.4
ND

0.024
O i l
O i l
4.8
ND
ND
2.2
ND

OOS2

13
26
15

ows
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Table 4-2 (Continued)

Volatile Organic Compound Concentrations in Soil"
Building 1-1-2 Area

BORING
NUMBER
SB- 132

SB-133

SB- 134
(STL)

DEPTH
(led)

6 - 8
18-20
32-34
42-44
8 - 10

22-24
26-28
2 -4

12 -14
20-22
26-28

SAMPLE
DATE

10/04/00
10/04/00
10/04/00
10/04/00
10/03/00
10/03/00
10/03/00
10/17/00
10/17/00
10/17/00
10/17/00

PARAMETER
PID

(ppm)
<1
<1
31
<2
7.9
85
12
<2
<2
2
10

VINYL CHLORIDE
(mg/kg)
<0.05
<0.05
<0.10
<0.05
<0.05
<025
<0.50
<0.40
<0.35
<038
<0.33

1,1-DCE
(ing/kg)

<0.05
<0.05
<0.10
<0.05
<0.05
<0.25
<0.50
<0.20
<0.17
<0.19

<0.16

TRANS-l.Z-DCE
(mg/kg)
<005
<0.05
<010
<0.05
<005
<025
<0.50

<0 20 1
0.057 t
033 t

0.581

1,1-DCA
<mg/kg>

<0.05
<0.05
<0.10
<0.05
<005
<0.25
<0.50
<0.20
<0.17
<0.19

<0.16

CIS-U-DCE
(mg/kg)
<0.05
0.59

0.11

<0.05
0.67

4.2
1.8

<0.20 t
0.057 t
0.331

0.58 t

1,1,1-TCA
(mg/kg)
<0.05
<0.05
<0.10

<005
<0.05
<0.25
<0.50
<020
<0.17

<0.19

<0.16

U-DCA
(mg/kg)
<0.05
<0.05
<0.10
<0.05
<0.05
<0.25
<0.50
<020
<0.17
<0.19

<0.16

TCE

(mg/kg)
<O.U5

0.040 J
2.8

<0.05
0.20

72
10

<020
<0.17
0.16 1
0.94

PCE
(mg/kg)
<0.05
<005
0.04 ]
<0.05
<0.05
<0.25
<0.50
<0.20
<0.17
<0.19

<0.16

FREON
113

<0.05
<0.05
<0.10
<0.05
<0.05
<0.25
<0.50

-
-

-

BENZENE
(mg/kg)
<005
<0.05
<0.10
<0.05
<0.05
<0.25
<0.50
<0.20
<017
<019

<016

TOLUENE
(mg»cg)
<0.05
<0.05
<010
<0.05
<0.05
<025
<0.50
<020
<0.17
<019

<016

ETHYLBENZENE
(mgncg)
<0.05
cO.05
<0.10
<0.05
<0.05
<0.25
<0.50
cO.20
<017
<0 19

<016

XYLENES
ImgAcg)

<O.IO
<0.10

<0.20
<010

<0 10

<0.50
<1 0

<0.20
<U.17
<0 19

<016

TOTAL VOCi
(mg/kg)

ND
063
30
ND
087

11
12

ND
0.057
(149

1.5

'" Tlie values suinm.irizfH in tliis Ml>l* wf re gener.iled by cm-site simple .in.ilyfis l<y the ECCS moltile l,il>or.itory unless otherwise noted. Tlie v.ilues II.IVP not l>eeii

ronrrlpd for \>erxent Milids (ilry weight} A\ \A .ire reporteil .is "ing/ kp .is-is" by ECCS motile l.ilior.ilor̂ , whiiJi is <i wet weight b.isis.
SeeT.ible4-l fordiM qu.ilifirrs.

I The reported value is.i tot.tl 1J-DCE i-oiiceniralion (tr.nis- |tliiscis-DCE).
STL The screening result is provided by Severn Trent Laboratories, North Cm ton, OJiio The values in this t.iblc .ire reported on ,1 wet weight IMSJP, t.ikulited by

mulliplyiitg the dry weight value by the retorted sample solids Irni'lioii. Aietone and methytene«hlonde were detrctnl in each sample analyzed by STL in this l.ible, but these .malytes were
delected in the method bl.ink as well

BOLD Values in bold .irr results above the inslnnneiil detettion limit.

ND Not detected
Not analyzed
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Table 4-2 (Continued)

Volatile Organic Compound Concentrations in Soil"'
Building 1-1-23 Area

BORING
NUMBER
SB-200

SB-201

SB-202

SB-203

SB-204

SB-205

SB-206

SB-207

SB-208

SB-209

SB-210

DEPTH
(feel)
8 - 10

14 - 16
20-22
6 - 8
8 -10

16-18
20-22
38-40
44-46
10-12
12-14
18-20
6-8
8-10

14 -16
18-20
8-10

14-16
20-22
8-10

14 - 16
20-22
8-10

16-18
22 -24
44 -46
46-48
8-10

12 -14
16- 18
10- 12
14- 16
18-20
8-10

14 -16
18-20
8-10

12-14
16-18
36-38
44-46

SAMPLE
DATE

09/18/00
09/18/00
09/18/00
09/18/00
09/18/00
09/18/00
09/18/00
10/02/00
10/02/00
09/18/00
09/18/00
09/18/00
09/17/00
09/17/00
09/17/00
09/17/00
09/26/00
09/26/00
09/26/00
09/20/00
09/20/00
09/20/00
09/19/00
09/19/00
09/19/00
09/29/00
09/29/00
09/17/00
09/17/00
09/17/00
09/19/00
09/19/00
09/19/00
09/19/00
09/19/00
09/19/00
09/17/00
09/17/00
09/17/00
10/02/00
10/02/00

PARAMETER
PID

(ppm)
<1
<1
<1
404
234
184
42
<1
<1
628
520
173
226
106
169
94
<2
<2
<2
4

<1
3

<1
I
1

86
<1
<1
<1
<1
37
<1
8

<1
3

22
<1
2
7

<1
<1

VINYL CHLORIDE
(mfc/kul

<0.05
<0.05
<0.05
0.54 ]
<10
<0.25
<0.25
<0.05
<0.05
<1.0
<1.0
<10
<0.25
<0.25
<0.25
<005
<005
<0.05
<025
<0.05
<005
<0.05
<0.05
<005
<005
<0.5

0.025 JBu
<005
<005
<0.05

0.031 ]
<o.o5
<0.05
<0.05

0.033 ]
<0.25
0.05
<0.05
<0.05
<0.05
<0.05

1.1-DCE
Imtfltl)
<005
<0.05
<005
<1.0
<1.0
<025
<0.25
<0.05
<0.05
<10
<1.0
<1.0

<025
<0.25
<0.25
<0.05
<0.05
<0.05
<0.25
<005
<0.05
<0.05
<005
<0.05
<0.05
<0.5

<0.05
<0.05
<0.05
<005
<0.50
<0.05
<0.05
<005
<0.05
<0.25
<0.05
cO.05
<0.05
<0.05
<0.05

TRANS-1.2-DCE
(mR/kg)
<0.05
<0.05
<0.05
<1.0
cl.O
<0.25
<0.25
<0.05
<005
<1.0
<1.0
<1.0
<0.25
<0.25
<0.25
<0.05
<005
<005
<0.25
<0.05
<0.05
<005
<0.05
<0.05
<005
<05
<0.05
<0.05
<0.05
<0.05
<0.50
<005
<005
<005
<0.05
<0.25
<0.05
<0.05
<0.05
<0.05
<0.05

1,1-DCA
(mK/kft)

<0.05
<0.05
<0.05
<1.0
<1.0

<0.25
<0.25
<0.05
<005
<1.0
<i.O
<1.0

<0.25
<025
<0.25
<0.05
<0.05
<005
<0.25
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.5

<005
<0.05
<0.05
<0.05
<0.50
<0.05
<0.05
<0.05
<0.05
<0.25
<0.05
<0.05
<0.05
<0.05
<0.05

aS-l,2-DCE
(mtt/kK)
<0.05
<0.05
<0.05
6.9
3.5

0.90
0.42

<0.05
<0.05

4.9
53
3.0
2.7
2.4
0.57

0.42
0.17

0.090
0.29

<005
<0.05
<005
<0.05
<0.05

0.041 ]
<0.5

<005
<005
<0.05
<0.05
<0.50
0.068

0.023 I
<0.05
<0.05
<0.25

0.025 ]
<0.05
<0.05
<0.05
<0.05

1,1,1-TCA
(mg/ke)
<0.05
<0.05
<0.05
<1.0
<1.0
<0.25
<0.25
<0.05
<0.05
<10
<1.0
<10

<0.25
<025
<0.25
<0.05
<0.05
<0.05
<0.25
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.5

<0.05
<0.05
<005
<0.05
<0.50
<0.05
<0.05
<0.05
<0.05
<0.25
<0.05
<0.05
<005
<0.05
<0.05

1,2-DCA
(mR/k|0
<0.05
<005
<0.05
<1.0
<10
<0.25
<0.25
<0.05
<0.05
<1.0
<I .O
<1.0
<0.25
<0.25
<0.25
<0.05
<0.05
<0.05
<0.25
<005
<0.05
<005
<0.05
<005
<0.05
<0.5

<0.05
<005
<0.05
<0.05
<0.50
<0.05
<005
c005
<005
<0.25
<005
<005
<0.05
<0.05
<0.05

TCE

(mR/kg)
<0.05
<005
<0.05

15
8.0

4.1

2.0
<0.05
<0.05

12
19
11
3.6
43
4.9

2.6 E

0.099
0.065
1.7

037
0.022 J

0.15
<0.05
0.22

0.47

83

<005
<0.05
<005
<0.05
6.1
0.19

0.57
0.048 J

0.45
2.4

0.039 J
022
0.86

<0.05
<0.05

PCE

(mR/kR)
<0.05
<005
<0.05i
7.8

1.7 B
033 B

0.22 JB
<0.05
<0.05
<1.0
<I.O

0.41 JB
0.10 JB
0.12 JB
0.40 B

0.095
<005
<0.05
<0.25

0.051 Bu
0.050 Bu

0.030 JBu
<0.05

0.020 JBu
0.043 JBu

<05
<005
<0.05

0.033 JB
<0.05

039 JBu
<0.05
<005

0.022 JBu
0.029 JBu
0.17 JBu

<0.05
<0.05
<005
<0.05
<005

FREON
113

<0.05
<0.05
<0.05
<1.0
<1.0

<025
<0.25
<005
<0.05
<1.0
<1.0
<1.0
<025
<0.25
<0.25
<0.05
<0.05
<0.05
<0.25
<0.05
<005
<0.05
<005
<0.05
<0.05
<0.5

<0.05
<0.05
<0.05
<0.05
<0.50
<0.05
3.4 E
<0.05
<0.05
<0.25
<0.05
<0.05
<005
<0.05
<0.05

BENZENE
(mg/k()
<0.05
<0.05
<0.05
<1.0
<1.0

<0.25
<0.25
<0.05
<0.05
<1.0
<1.0
<1.0
0.49
0.49

0.23 J

0.032 J
<005
<0.05
<0.25
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.5

<005
<0.05
<0.05
<005
<0.50
<0.05
<0.05
<0.05
<0.05
<0.25
<0.05
<0.05
<0.05
<005
<005

TOLUENE
(ntg/kg)
<0.05
cO.05
<0.05
<1.0

,_ <1.0

<0.25
<0.25
<0.05
<0.05
<1.0
<1.0
<1.0

<0.25
<0.25
<025

L <0.05
<0.05
<0.05
<0.25
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<05

<0.05
<0.05
<0.05
<0.05
<0.50
<0.05
<0.05
<0.05
<0.05
<0.25
<005
<0.05
<0.05
<0.05
<0.05

ETHYLBENZENE
(m^n)

<005
<0.05
<0.05
<1.0

<1.0

<0.2S
<0.25
<0.05
<0.05
0.87 J

1.0

0.81 J

8.7 E

8.7

3.1

0.42

<005
<0.05
0.55

<0.05
<0.05
<0.05
<005
<0.05
<005
<05
<0.05
<0.05
<0.05
<0.05
<0.50
<0.05
<0.05
<0.05
<005
<0.25
<0.05
<0.05
<0.05
<005
<0.05

XYLENES
(mgfkg)
<0 10
<O.IO
<0.10

<2.0

<2.0
<0.50
<0.50
<0.10
<0.10
<2.0
<2.0
<2.0
<0.50
<0.50
<050
<010
<0 10
<0 10
<050
<0.10
< O I O
< O I O
<010
<0 10
<0.10
<10
<0.10
<0.10
<0.10
<0.10
<1.0
<010

<0.10
<0.10

<0.10
<050
<010
<0.10
<0 .10
<0 10
<010

TOTAL VOC§
(mit/kx)

ND
ND
ND
30
13
5.3
26
ND
ND

18
25
15
16

Id

92

3.6

027
0 16

25
0..17

0022
0.15
ND
0.22
051
8.3
ND
ND

0033
ND
6.1

0.26
4.0

0.048
0.48
2.4

0114
022
0.86
ND
ND
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Table 4-2 (Continued)
Volatile Organic Compound Concentrations in Soil"

Building 1-1-23 Area

BORING
NUMBER

SB-211

SB-212

SB-213

SB-214

SB-215

SB-216

SB-217

SB-218

DEPTH
<(«!>

8-10
12-14
18 -20

10-12
16-18
18-20
8-10

14-16

20-22
8-10

14-16
18-20
10-12
16-18
20-22
22-24

8-10
12-14
18-20
8-10

18-20
38-40
42-44

8-10
20-22
26-28
42-44

SAMPLE
DATE

09/20/00
09/20/00
09/20/00
09/20/00
09/20/00
09/20/00
09/26/00
09/26/00
09/26/00
09/26/00
09/26/00
09/26/00
09/26/00
09/26/00
09/26/00
09/26/00
09/26/00
09/26/00
09/26/00
09/27/00
09/27/00
09/27/00
09/27/00
10/04/00
10/04/00
10/04/00
10/04/00

PARAMETER
PID

(ppm)

<1

<1

<1

200

267
63
<1
<1
<1
<1
8
12
<2
<2
<2
<2
<2
<2
<2
<1
<1
39
<1
<1
4

<1
<1

VINYL CHLORIDE
(rag/kg)

<0.05
<005
<0.05
<5.0
<2.5
<2.5
<005
<0.05
<0.05
<005
<0.05
<0.05
<010
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05

U-DCE
(ing/kg)

<005
<0.05
<0.05
<5.0
<2.5
<2.5
<0.05
<005
<0.05
<0.05
<O.OS
<005
<0.10
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<1.0
<0.05
<005
<0.05
<0.05
<005

TRANS-1,I-DCE
(mft/kg)

cO.05
<0.05
<005
<50
<2.5
<2.5
<0.05
•cO.05
<0.05
<0.05
<005
<0.05
<0.10
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<1.0
<0.05
<0.05
<0.05
<0.05
<005

1,1-DCA
(mg/kg)

<005
<0.05
<OOS
<5.0
<2.5
<2.5
<0.05
<0.05
<0.05
<0.05
<0.05
<O.OS
<010
<0.05
cO.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<1.0
<0.05
<0.05
<O.OS
<005
<0.05

CIS-1.2-DCE
(mg/kg)

<005
<0.05
<0.05
<5.0
<2.5
<2.5
<0.05

0.036 J
0.030 J
<0.05
<0.05
<0.05

0.066 J
0.041 J
0.051

0.047 ]
<0.05
<005
<0.05
<0.05
<0.05
<1.0

<0.05
<0.05
<0.05
cO.05
<0.05

U.l-TCA
<mg/kg>

<0.05
<0.05
<0.05
<5.0
<2.5
<2.5
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.10
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05

1,2-DCA
(mg/kg)

<005
<0.05
<005
<5.0
<2.5
<2.5

<O.OS
<0.05
<0.05
<0.05
<0.05
<0.05
< O I O
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05

TCE

<<ng*g)
0.45
0.19
031
44 F
28 F
17 F
<0.05
<005
0.79

0.023 J
0.24
1.7
0.65
032
034
025

<005
<0.05
<0.05
<0.05

0.044 J
28

<0.05
<0.05
0-20
0.057
<0.05

PCE
(mg/kg)

0.061
<005

0.022 J
3.6 F
1.5 F
<2.5
<0.05
<0.05
0.13

<0.05
0.028 I

0^8
<0.10
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05

24
<0.05
<0.05
<0.05
<005
<0.05

FREON
113

<0.05
<0.05
<0.05
<5.0
<2.5
<2.5
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.10
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<1.0
<0.05
<0.05
<005
<0.05
<005

BENZENE
(mg/kg)

<0.05
<0.05
<005
<5.0
<2.5
<2.5

<0.05
<0.05
<O.OS
<0.05
<0.05
<0.05
<0.10
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<005
<1.0
<0.05
<0.05
<005
<005
<0.05

TOLUENE
(mg/kg)

<0.05
<0.05
<0.05
<5.0
<2.5
<2.5
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.10
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<1.0
<0.05
<0.05
<0.05
<0.05
<0.05

ETHYLBENZENE
(mg/kg)

<0.05
<0.05
<0.05
<5.0
<2.5
<2.5
<0.05
<0.05

0.025 ]
<0.05
<0.05
<0.05
<0.10
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<1.0
<005
<005
<0.05
<0.05
<0.05

XYLENES
(me/kg)

<0.10
cO.10
<O.IO
<10
<5.0
<5.0

<0.10
<010
<0.10
<O.IO
<0.10
<0 10
<0.20
<0.10
<0 10
<0.10
<010
<0.10
<0.10
<0 10
<0.10
<20

<0.10
<010
<0.10
<Q 10
<010

TOTAL VOCs
(mg*g)

051

019

0.33
48

30

17

ND
0036
0.98
0.023
027
2.0
072
036
039
030
ND
ND
ND
ND

0044
•52

ND
ND
02

0057
ND

Notes:
111 Hie vjlurs summarized in this table were generated (>y on-site sample.in,

corrected for percent solids (dry weight) and .ire reported as "u
See Table 4-1 ford.Ha qualifiers.

BOLD Values in bold .ire results above the instrument detection limit.

ND Not detected

lysis by the ECCS mobile laboratory unless otherwise noted. Tbe values have not been

' by ECCS mobile laloralory, which is n WPI weight b.isis.
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Table 4-2 (Continued)
Volatile Organic Compound Concentrations in Soil"

Building I-1-36A

BORING

NUMBER

SB-300

SB-301

SB-302

SB-303

SB-304

SB-305

SB-306
(STL)

SB-307

SB-308

DEPTH

<fc*0
8 - 10

18 -20
28-30
8-10

14 - 16
24 -26
40-42
46-48

8 - 10
12 -14
26-28
34 - 36
10-12
14 -16
22 -24
42 -44
8-10

16-18
26-28
34-36
4 - 6

14-16
22-24
42-44
8 - 10

20-22
30 - 32
44-46
8-10

18-20
38-40
4 - 6

12 -14
18-20
32-34

SAMPLE
DATE

09/30/00
09/30/00
09/30/00
10/01/00
10/01/00
10/01/00
10/01/00
10/01/00
09/30/00
09/30/00
09/30/00
09/30/00
09/30/00
09/30/00
09/30/00
09/30/00
09/30/00
09/30/00
09/30/00
09/30/00
10/01/00
10/01/00
10/01/00
10/01/00
10/16/00
10/16/00
10/16/00
10/16/00
10/01/00
10/01/00
10/01/00
10/01/00
10/01/00
10/01/00
10/01/00

PARAMETER

PID
(PPItl)

<2
<2
<2
<1
<1
<1
8

<1
<1
<1
<1
<1
29
<1
<1
<1
<2
<2
<2
<2
<1
<1
<1
<1
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

VINYL CHLORIDE
(mg/kg)
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<005
<0.05
<0.05

0.021 |Bu

<005
<005
<0.05
<0.05
<005

0.029 JBu
0.078 Bu
0.038 JBu

<0.05
<0.05
<0.05
<oo.->
<036
<0.36
<035
<0.34
cO.05
<O.OS

l_ <0.05
<0.05
<0.05
<0.05
<0.05

1,1-DCE

(mg/kg)

<0.05
<0.05

<0.05

<0.05
<005
<005
<005
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.18
<0.18
<017
<0.17
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05

TRANS-U-DCE
(me/kg)
<0.05
<005
<005
<0.05
<0.05
<005
<0.05
<0.05
<005
<005
<005
<005
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05

<0.18t
<:0.18l
<017 l
<017l
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005

1,1-DCA

(mg/kg)

<0.05

<O.U5
<0.05

<005
<0.05

<005
c005
<005
<005
<0.05
<0.05
<005
<005
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.18
<0.18
<0.17
<0.17
<O.OS
<0.05
<005
<005
<005
<0.05
<005

CIS-U-DCE
(mg/kg)
<0.05
<005
<0.05
<0.05
<005
0.054
0.16

<0.05
cO.05
<0.05
<O.OS
<005
<0.05
<005
<005
<0.05
<0.05

0.026 J
032
031
<0.05
<0.05
<0.05
<0.05

<0.18t
<0.18I
<017l

<0.17t
<0.05
0.057
<0.05
<0.05
<0.05
<0.05
<0.05

1,1,1-TCA

(mg/kg)

<0.05
<0.05
<0.05
<005
<0.05
<005
<0.05
<0.05
<0.05
<005
<0.05
<005
<005
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.18
<018
<0.17
<0.17
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05

U-DCA
(mg/kg)
<0.05
<005
<0.05
<005
<0.05
<0.05
<0.05
<0.0!i
<0.05
<005
<005
<0.05
<0.05
<005
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.18
<018
<0.17
<0.17
<0.05
<0.05
<005
<005
<0.05
<0.05
<0.05

TCE

(mg/kg)

<0.05
<005
<0.05
<0.05
<005
<005
0.15

<0.05
<o.ot;
<0.05
<005
<0.05

0.10
<005
<0.05
<005
<0.05
<0.05
0.075
0.084

,_ <0.05
<0.05
<0.05
<0.05
<0.18
<0.18
<017
<0.17
<0.05
<0.05
<0.05
<0.05
<005
<0.05
•cO.05

PCE
<<ng/kg>

<005
<005
<0.05
<005
<0.05

0.028 J
13

<005
0.038 JBu
0.025 JBu

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
035
030

<0.05
<0.05
<0.05
<0.05
<018
<018
<017
<0.17
<0.05
<0.05
<005
<0.05
<005
<005
<005

FREON

113

<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
-
-
-
-

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005

BENZENE

(mg/kg)

<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.18
<0.18
<0.17
<0.17
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005

TOLUENE

(mg/kg)

<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<005
<005
<005
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.05
<0.18
<0.18
<0.17
<0.17
<0.05
<0.05
<005
<0.05
<0.05
<0.05
<0.05

ETHYLBENZENE

(mg/kg)

<0.05
<005

<005
<005
<005
<0.05
<005
<0.05
<005
<0.05
<005
<005
<0.05
<005
<0.05
<005
<0.05
<0.05
<0.05
<0.05
<0.05

, <005
<0.05
<0.05
<0.18
<018
<017
<0.17
<005
<0.05
<O.OS
<005
<0.05
<005
<0.05

XYLENES

(mg/kg)

<0.10
<0. 10
<0.10
<0.10
<0.10
<010
<0 10
<0.10
<010
<0 10
<010
<010

0.045 J
<(UO
<010
<0.10
<O.IO
<0.10
<0.10
<0.10
<0.10
<010
<010
<010
<018
<018
<0 17
<0.17
<01U
<0.10
<O.IO
<0.10
<0.10
<010
<0.10

TOTAL VOCs

(mg/kg)
ND
ND
NIJ
ND
ND

0082
1 6

ND
ND
ND
ND
ND
0.15
ND
ND
ND
ND

0.026
0.7S
069
ND
ND
ND
ND
ND
ND
ND
ND
ND

0057
ND
ND
ND
ND
ND

'" Thf values sumnururtl in (his Mbk wrre Rfner.ited l<y oivsitf sample ,111,1 lysis by tht ECCS mobile l.ilwntory unless otherwise noted The v.ilucs li.we nni been
fOTTKltd for percent solids (dry weight) .ind .ire reported .is "ing/kg ,i*-is' by ECC5 mobile hbpntory, w|tit)i i$ n wet weiRlit IMSIS.

SeeTdble 4-1 (or daU qualifiers.
t Tl* reported value is .1 toMl 1.2-DCE fonceiUr^tioii (ir.ms- pluscis-DCE)
STL TIw screening result is provided by Severn Trent LiboMtories, North Onion, Ohio Tlie v.ilues in this table ,»re reported on A wet weight b.isis, L.ilcubleil by

multiplying the dry weight value by the rej»orted s-nnple solids fr.iclion Aietone .ind meihyleiie cliloride were detected in each sample analyzed by STL in this t<ible,
detected in the method bl.ink .is well.

BOLD V.ilues in t<old art results<ibovr the instrument deieclion limil.
Not analyzed

ND Mot detected
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Table 4-3

Comparison of Soil Volatile Organic Compound(1)

Results from On-Site Laboratory Analysis and Off-Site Laboratory Analysis (mg/kg)

BORING
NUMBER

SB-101

SB-103

SB-104

SB-106

SB-115

SB-116

SB-119

SB-121

DEPTH
(feet)

16 -18

10 -12

10 -12

22 -24

34 -36

10 -12

16 -18

34 -36

Duplicate

SB-127

SB-128

SB-129

SB-131

40 -42

28 -30

20 -22

8 -10

Duplicate

SB-132

SB-133

CD 1 T>
iJL/~ LJ^J

18 -20

8 -10

T1 1A
t.£- ~ £-~t

LABORATORY

On-site

Off-site

On-site

Off-site
On-site

Off-site
On-site

Off-site
On-site

Off-site
On-site

Off-site

On-site
Off-site
On-site

Off-site
On-site

On-site

Off-site

On-site

Off-site

On-site

Off-site

On-site
Off-site

Off-site
On-site

Off-site

On-site

Off -site

On-site

Off-site

PARAMETER

VINYL
CHLORIDE

<0.050
<0.34

<0.050

<0.40

<0.50

<1.1
<0.10

<3.6
<0.50

<0.38
0.80

0.33 J

<0.050
<0.35
<0.50

<0.36
<0.50

<0.050

<0.35

0.58 JBu
<3.4

<0.050

<0.36

0.060 JBu
<0.35

<0.34

<0.050

<0.38

<0.050

<0.34

<0.25

<0.35

1,1-DCE

<0.050
<0.17

<0.050

<0.20
<0.50
<0.57

<0.10

<1.8

<0.50
<0.19

<0.25
<0.30

<0.050
<0.18
<0.50

<0.19

<0.50
<0.050

<0.18

<1.0
<1.6

<0.050

<0.18

<0.10
<0.17

<0.17

<0.050
<0.19

<0.050
<0.17

<0.25

<0.18

TRANS-
1,2-DCE

<0.050
<0.17

<0.050

0.080 tj

<0.50
0.69 t

<0.10
1.0 tj

<0.50
0.15 tj

<0.25
3.0 t

<0.050
<0.18

<0.50
0.13 tj

<0.50

<0.050
<0.18

<1.0
4.2 t

<0.050
0.038 tj

<0.10
0.15 tj

H).14 tj

<0.050
0.090 tj

<0.050
0.59 t

<0.25
2.9 t

1,1-DCA

<0.050
<0.17

<0.050

<0.20
<0.50

<0.57

<0.10

<1.8
<0.50

<0.19

<0.25

<0.30
<0.050
<0.18

<0.50
<0.19

<0.50
<0.050

<0.18

<1.0

<1.6

<0.050

<0.18

<0.10
<0.17

<0.17

<0.050

<0.19

<0.050
<0.17

<0.25

<0.18

CIS-
1,2-DCE

<0.050
<0.17

0.089

0.080 tj

0.56
0.69 t
0.16

1.0 tj
0.24 J

0.15 tj
3.2

3.0 t

<0.050
<0.18

<0.50
0.13 tj

<0.50
<0.050

<0.18

5.2
4.2 t

0.059

0.038 tj

0.20

0.15 tj

0.14 tj

0.59

0.090 tj

0.67

0.59 t

4.2
2.9 t

1,1,1-TCA

<0.050

<0.17

<0.050

<0.20
<0.50

<0.57
<0.10

<1.8
| <0.50

<0.19
<0.25
<0.30

<0.050

<0.18
<0.50

<0.19
<0.50

<0.050

<0.18

<1.0

<1.6
<0.050

<0.18
<0.10

<0.17

<0.17

<0.050

<0.19

<0.050

<0.17
<0.25

<0.18

1,2-DCA

<0.050
<0.17

<0.050

<0.20

<0.50
<0.57

<0.10

<1.8
<0.50

<0.19

<0.25
<0.30

<0.050
<0.18

<0.50
<0.19

<0.50

<0.050

<0.18

<1.0

<1.6

<0.050

<0.18

<0.10
<0.17

<0.17

<0.050
<0.19

<0.050
<0.17
<0.2S

<0.18

TCE

<0.050
<0.17

0.34

0.30
19 F

16
3.8 F
42
11

6.2
8.1 F
8.2

<0.050
<0.18

4.1

3.6

4.1

<0.050

<0.18
27

25
0.046 J

<0.18
2.4
1.9
1.6

0.040 J
0.099 J

0.2
0.16 J

7.7

4.6

PCE

<0.050
<0.17

<0.050

<0.20

<0.50
<0.57

<0.10

<1.8
<0.50

<0.19

<0.25
0.16 J

<0.050

<0.18
<0.50
<0.19

<0.50

<0.050

<0.18

<1.0

<1.6
<0.050

<0.18

<0.10
<0.17

<0.17

<0.050
<0.19

<0.050

<0.17

^025

<0.18

BENZENE

<0.050

<0.17

<0.050

<0.20
<0.50
<0.57

L <0.10
<1.8
<0.50

<0.19

<0.25

<0.30
<0.050
<0.18

<0.50
<0.19

<0.50
<0.050

<0.18

<1.0

<1.6

<0.050

<0.18
<0.10

<0.17

<0.17

<0.050
<0.19

<0.050
<0.17

<-0.25
<0.18

TOLUENE

<0.050
<0.17

<0.050

<0.20

<0.50
<0.57

<0.10

<1.8
<0.50

<0.19

<0.25
<0.30
<0.050
<0.18

<0.50
<0.19

<0.50
<0.050

<0.18

<1.0

<1.6

<0.050
<0.18

<0.10
<0.17

<0.17

<0.050
<0.19

<0.050

<0.17

<0.25

<0.18

ETHYL-
BENZENE

<0.050

<0.17

<0.050

<0.20

<0.50

<0.57
<0.10

<1.8
<0.50

<0.19
<0.25
<0.30

<0.050

<0.18
<0.50

<0.19
<0.50

<0.050

L <0.18

<1.0
<1.6

<0.050

<0.18
<0.10

<0.17

<0.17

<0.050
<0.19

<0.050
<0.17

<Q.25

<0.18

XYLENES

<0.10
<0.17

<0.10
<0.20

<1.0
<0.57

<0.20

<1.8
<1.0

<0.19

<0.50
<0.30
<0.10

<0.18
<1.0

<0.19

<1.0
<0.10

<0.18

<2.0
<1.6

<0.10

<0.18
<0.20

<0.17

<0.17

<o.io
<0.19

<0.10
<0.17

<0.50
<0.18
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Table 4-3 (Continued)

Comparison of Soil Volatile Organic Compound1

Results from On-Site Laboratory Analysis and Off-Site Laboratory Analysis (mg/kg)

• ID

BORING
NUMBER

SB-200

SB-201

SB-201

SB-202

DEPTH
(feet)

20 -22

8 -10

44 -46

10 -12

Duplicate

SB-210

SB-211

SB-212

SB-217

SB-403

SB-407

SB-410

SB-413

44 -46

18 -20

18 -20

38 -40

28 -30

36 -38

28 -30

34 -36

Duplicate

SB-417

SB-417

SB-418

20-22

24 -26

28 -30

LABORATORY

On-site
Off-site
On-site
Off-site
On-site
Off-site
On-site
Off-site
Off-site
On-site
Off-site
On-site
Off-site
On-site
Off-site
On-site
Off-site

On-site
Off-site
On-site
Off-site
On-site
Off-site
On-site
Off-site
On-site
Off-site
On-site

Off-site
On-site

Off-site
On-site
Off-site

PARAMETER

VINYL
CHLORIDE

<0.050
<0.43

<1.0
<0.71
<0.050
<0.34

<1.0
<0.50
<0.49

<0.050
<0.34
<0.050
<0.35

<2.5
<1.4
<1.0
<58

<0.050
<0.36

<1.0
<0.72
<0.050
<0.34

<1.0
<0.72

<0.50
<0.73

<0.050

<0.34
<0.050

<0.38
<0.050
<0.34

1,1-DCE

<0.050
<0.21

<1.0
<0.36
<0.050
<0.17

<1.0
<0.50
<0.25

<0.050
<0.16
<0.050
<0.17

<2.5
<0.69

<1.0
<29

<0.050
<0.17

<1.0
<0.36
<0.050
<0.17

<1.0
<0.36
<0.50
<0.37

<0.050

<0.18
<0.050

<0.19
<0.050
<0.17

TRANS-
1,2-DCE

<0.050

<0.21
<1.0
4.5 t

<0.050
<0.17

<1.0
4.2 t

2.6 t
<0.050
<0.16

<0.050
<0.17

<2.5
0.27 tj

<1.0
<29

<0.050
0.37 t

<1.0
0.21 tj

<0.050
<0.17

<1.0
01.8 tj

<0.50
0.19 tj
<0.050

<0.18
<0.050

<0.19

<0.050
0.029 tj

1,1-DCA

<0.050
<0.21

<1.0
<0.36
<0.050
<0.17

<1.0
<0.50
<0.25

<0.050
<0.16

<0.050
<0.17

<2.5
<0.69

<1.0
<29

<0.050
<0.17

<1.0
<0.36
<0.050
<0.17

<1.0
<0.36
<0.50
<0.37

<0.050

<0.18
<0.050
<0.19
<0.050
<0.17

CIS-
1,2-DCE

<0.050
<0.21

3.5
4.52 t

<0.050
<0.17

4.9
4.2 t

2.6 t

<0.050
<0.16

<0.050
<0.17

<2.5
0.27 tj

<1.0
<29
0.38

0.37 t

<1.0
0.21 tj

<0.050
<0.17

<1.0
0.18 tj

0.19 J

0.19 tj

<0.050

<0.18

<0.050
<0.19

0.030 J
0.029 tj

1,1,1-TCA

<0.050
<0.21

<1.0
<0.36
<0.050
<0.17

<1.0
<0.50
<0.25

<0.050
<0.16

<0.050
<0.17
<2.5

<0.69

<1.0
<29

<0.050
<0.17

<1.0
<0.36
<0.050
<0.17

<1.0
<0.36
<0.50
<0.37

<0.050

<0.18
<0.050
<0.19
<0.050
<0.17

1,2-DCA

<0.050
<0.21

<1.0
<0.36
<0.050
<0.17

<1.0
<0.50
<0.25
<0.050
<0.16

<0.050
<0.17

<2.5
<0.69

<1.0
<29

<0.050
<0.17

<1.0
<0.36
<0.050
<0.17

<1.0
<0.36
<0.50
<0.37

<0.050

<0.18
<0.050
<D.19

<0.050
<0.17

TCE

<0.050
<0.21

8.0
11

<0.050
<0.17

12

14

8.3

<0.050
<0.16
0.31

0.26
17 F

7.2
28

24 J

5.2 D

5.5
13
11
0.55

0.58

9.3
8.5
9.2
9.3

<0.050

<0.18
<0.050
<ni9

0.26

0.39

PCE
<0.050
<0.21
1.7 B

1.6

<0.050
<0.17

<1.0

<0.50
<0.25

<0.050
<0.16

0.022 J
<0.17

<2.5
0.27 J

24
21 J

1.3 B
0.99

5.1 B
3.8

0.024 )
<0.17

0.76 J

0.51
0.59

0.56

<0.050

<0.18
<0.050

<tf)19
<0.050
<0.17

BENZENE

<0.050

<0.21
<1.0

<0.36
<0.050
<0.17

<1.0
<0.50
<0.25
<0.050

<0.16
<0.050
<0.17

<2.5
<0.69

<1.0
<29

<0.050
<0.17

<1.0
<0.36
<0.050
<0.17

<1.0
<0.36
<0.50
<0.37
<0.050
<0.18
<0.050
<-mq

<0.050
<0.17

TOLUENE

<0.050

<0.21
<1.0

<0.36
<0.050
<0.17

<1.0
<0.50
<0.25
<0.050
<0.16
<0.050
<0.17

<2.5
<0.69
<1.0
<29

<0.050
<0.17

<1.0
<0.36
<0.050

<0.17
<1.0
<0.36
<0.50
<0.37

<0.050
<0.18
<0.050
<-mQ

<0.050

<0.17

ETHYL-
BENZENE

<0.050
<0.21

<1.0
<0.36
<0.050
<0.17

0.87 J

<0.50
<0.25
<0.050
<0.16

<0.050
<0.17

<2.5
<0.69

<1.0
<29

<0.050
<0.17

<1.0
<0.36
<0.050
<0.17

<1.0

<0.36
<0.50
<0.37

<0.050
<0.18
<0.050
^n IQ

<0.050
<0.17

XYLENES

<0.10
<0.21

<2.0

<0.36
<0.10

<0.17

<2.0

<0.50
<0.25
<0.10

<0.16
<0.10
<0.17

<5.0
<0.69
<2.0
<29

<0.10
<0.17

<2.0
<0.36
<0.10

<0.17

<2.0

<0.36
<1.0

<0.37
<0.10

<0.18

<0.10
<Q.!9

<0.10

<0.17
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Table 4-3 (Continued)
Comparison of Soil Volatile Organic Compound(1)

Results from On-Site Laboratory Analysis and Off-Site Laboratory Analysis (mg/kg)

BORING
NUMBER

SB-419

SB-420

SB-420

SB-421

SB-422

SB-423

DEPTH
(feet)

36 -38

22 -24

32 -34

20 -22

30 -32

20 -22

Duplicate

SB-503 6 -8

Duplicate

SB-504 2 -4

Duplicate

LABORATORY

On-site
Off-site

On-site
Off-site

On-site
Off-site

On-site

Off-site
On-site

Off-site

On-site

Off-site

On-site
Off-site

On-site
Off-site

On-site

On-site
Off-site

On-site

PARAMETER

VINYL
CHLORIDE

<0.050
<0.34

<0.050

<0.35
<0.050
<0.34

<0.050
<0.35
<0.25

<0.35

<2.5

<3.6

<5.0
<3.5

<0.050
<0.35

<0.05

<0.050
<0.45

<0.05

1,1-DCE

<0.050
<0.17

<0.050
<0.17

<0.050

<0.17
<0.050
<0.17

<0.25

<0.17

<2.5

<1.8

<5.0
<1.7

<0.050
<0.17

<0.05
<0.050

<0.23
<0.05

TRANS-
1,2-DCE

<0.050
<0.17

<0.050
<0.17

<0.050
0.049 tj

<0.050
<0.17

<0.25

0.14 tj
<2.5

2.8 t

<5.0
2.1 t

<0.050
<0.17

<0.05

<0.050
<0.23

<0.05

1,1-DCA

<0.050
<0.17

<0.050
<0.17

<0.050
<0.17

<0.050
<0.17

<0.25
<0.17

<2.5

<1.8
<5.0
<1.7

<0.050
<0.17

<0.05

<0.050
<0.23

<0.05

CIS-
1,2-DCE

<0.050
<0.17

<0.050
<0.17

0.10
0.049 tj

<0.050
<0.17
0.24 Jj

0.14 tj

4.8
2.8 t

5.0
2.1 t

<0.050
<0.17

<0.05

<0.050
<0.23

<0.05

1,1,1-TCA.

<0.050
<0.17

<0.050
<0.17

<0.050
<0.17

<0.050
<0.17

<0.25
<0.17

<2.5

<1.8
<5.0
<1.7

<0.050
<0.17

<0.05

<0.050
<0.23

<0.05

1,2-DCA

<0.050

<0.17
<0.050

<0.17
<0.050
<0.17

<0.050
<0.17

<0.25
<0.17

<2.5

<1.8

<5.0
<1.7

<0.050

<0.17

<0.05
<0.050

<0.23

<0.05

TCE

0.41
0.099 J

<0.050
<0.17

0.83
0.41

0.054

0.091 J

3.5 Jj
2.1
52

40

50
33

<0.050
<0.17

<0.05
<0.050

<0.23

<0.05

PCE

<0.050
<0.17

<0.050
<0.17

0.069
0.036 J

<0.050
<0.17

<0.25
<0.17

1.0 J
0.40 J

<5.0
<1.7

<0.050
<0.17

<0.05
0.10

<0.23
0.034 J

BENZENE

<0.050
<0.17

<0.050
<0.17

<0.050
<0.17

<0.050
<0.17

<0.25
<0.17

<2.5
<1.8

<5.0
<1.7

<0.050
<0.17

<0.05

<0.050
<0.23

<0.05

TOLUENE

<0.050
<0.17

<0.050
<0.17

<0.050
<0.17

<0.050
<0.17

<0.25
<0.17

<2.5
0.35 J

<5.0
0.29 J

<0.050
<0.17

<0.05

<0.050
<0.23

<0.05

ETHYL-
BENZENE

<0.050

<0.17
<0.050

<0.17
<0.050

<0.17

<0.050

<0.17

<0.25
<0.17

<2.5

<1.8

<5.0
<1.7

<0.050
<0.17

<0.05
<0.050

<0.23

<0.05

XYLENES

<0.10
<0.17

<0.10
<0.17

<0.10
<0.17

<0.10
<0.17

<0.50
<0.17

<5.0

<1.8

<1.0
<1.7

<0.10
<0.17

<0.10

<0.10
<0.23

<0.10
Prepared by: KLB, 12/12/2000
Checked by. PMP, 2/21/2001

Notes:
"' On-site sample analysis was performed by the ECCS mobile laboratory. Fixed base sample analysis was performed by Severn Trent Laboratory in

Canton, Ohio. All of the results in this table are reported on a wet weight basis, that is, the results have not been adjusted for solids fraction.
The results in the table are reported in mg/kg to 2 significant figures.

< The concentration of the analyte is below the instrument detection limit
See Table 4-1 for data qualifiers.
t The reported value is a total 1,2-DCE concentration (trans- plus cis-DCE).
STL The screening result is provided by Severn Trent Laboratories, North Canton, Ohio. The values in this table are reported on a wet weight basis, calculated by

multiplying the dry weight value by the reported sample solids fraction. Acetone and melhylene chloride were detected in each sample analyzed by STL in this table, but these analytcs were

detected in the method blank as well.

BOLD Values in bold are results above the instrument detection limit.
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Table 5-1

Summary of Detected VOCs and PCBs in Ground water - Fall 2000

voo

1,1,1-Trichloroethane
1 , 1,2,2-Telrachloroethane
1,1 ,2-Trichloroethane
1,1-Dkhloroelhane
1,1-Dkhloroetliene
1,2-Dichlorobeiizene
1,2-Dichloroethane
1,2-Dichloroethene, total
1,3-Dkhlorobenzene
1,4-Dichlorobenzene
2-Butanone
Acetone
Bei\zene
Bromodichloromelhane
Brotnofonn
Carbon disulfide
Carbon tetrachloride
Chlorobeiizene
ChlorodibroiKometliane
Chloroform
cis-l,2-Dich!oroethene
Cyclotelrasiloxaive, octamethyl-
Ethane
Ethane, l,l,2-trichloro-l,2,2-trifluoro
Ethene
Methane
Methylene chloride
Telrachloroethene
Toluene
trans-l,2-Dichloroethene
lrans-l,3-Dichloropropene
Trichloroethene
Vinyl chloride

SAMPLE LOCATION
33MWC-07
< 3,100
< 3,100
< 3,100
< 3,100
< 3,100
< 3,100
< 3,100

-
< 3,100
< 3,100
< 16,000
< 16,000

1,100 I
< 3,100
< 3,100
< 3,100
< 3,100

18,000
< 3,100
< 3,100

9,800
-
1.4
-
1.5
28

< 6,200
< 3,100
< 3,100
< 3,100
< 3,100

52,000
< 3,100

33MWC-08
< 100
< 100
< 100
< 100
< 100
< 100
c 100

-
< 100
< 100
< 500
< 500
< 100
< 100
< 100
< 100
< 100
< 100
< 100
< 100

1,300
-

0.81
-
05
0.5
200
100
100
100
100

1,200
< 100

33MWC-09
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700

-
< 1,700
< 1,700
< 8,300
< 8,300
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700

2,200
-

< 0.5
-

< 0.5
660 D

< 3,300
190 Bju

< 1,700
< 1,700
< 1,700

24,000
< 1,700

33MWC-13
< 1,700
< 1,700
< 1,700
<: 1,700
< 1,700
< 1,700
< 1,700

-
< 1,700
< 1,700
< 8,300
< 8300
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700
< 1,700

1,900
-

< 0.5
-

< 0.5
22

< 3,300
< 1,700
< 1,700
< 1,700
< 1,700

29,000
< 1,700

33MWC-21
< 330
< 330
< 330
< 330
< 330
< 330
< 330

-
< 330
< 330
< 1,700
< 1,700
< 330
< 330
< 330
< 330
< 330

380
< 330
< 330

380
-

< 0.5
-

< 0.5
3.2

< 670
400

< 330
< 330
< 330

4,200
< 330

33MWC-24
< 83
< 83
< 83
< 83
< 83

41 1
< 83

-
< 83
< 83
< 420
< 420
< 83
< 83
< 83
< 83
< 83
< 83
< 83
< 83

120
-

0.59
22,000 IN

0.52
210 D

< 170
25 Bju

< 83
< 83
< 83

1,100
< 83

33MWC-J7
< 1,000
< 1,000
< 1,000
< 1,000
< 1,000
< 1,000
< 1,000

-
< 1,000
< 1,000
< 5,000
< 5,000
< 1,000
< 1,000
< 1,000
< 1,000
< 1,000
< 1,000
< 1,000
< 1,000

1,700
-

< 05
-

< 0.5
310 D

c 2,000
< 1,000
< 1,000
< 1,000
< 1,000

9,400
< 1,000

33MWC-30
< 120
< 120
< 120
< 120
< 120
< 120
< 120

-
< 120
< 120
< 620
< 620
< 120
< 120
< 120
< 120
< 120
< 120
< 120
< 120

920
-

< 0.5
-

< 05
25

< 250
< 120
< 120

35 I
< 120

1,900
< 120

33MWO42
< 1
< I
< 1
< 1
< 1

< 1
< 1

-
< 1
< 1
< 5
< 5
< 1
< 1
< 1
< 1
<: 1
< 1
< 1
< 1
< 1

-
< 0.5

-
< 0.5

3.8
0.58 Ibsu

< 1
c 1
< 1
< 1

0.12 }
< I

33MWC-43
<;

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

<

-

< 0.5
-

< 0.5
1.6
0.6 Jbsu

<
<
<
<
<
<

33MWC-«4
< 1
< I
< 1
< 1
< 1
< 1
< 1

-
< 1
< 1
< 5
< 5
< 1
< 1
< 1
< 1
< 1
< 1
< 1

0.1 1
< 1

-
< 0.5

< 05
4.2
054 Ibsu

< 1
< 1
< 1
< 1

012 1
< 1

33MWC-43
< 1
< I
< 1
< 1
< 1
< 1
< 1

-
< 1
< 1
< 5
< 5
< 1
< 1
< 1
< 1
< 1
< 1
< 1

028 1
< 1

< 0.5

< 0.5
390 D
044 Ibsu

< 1
< 1
< 1
< 1
< |
c 1

33MWC-46
< 25
< 2.5
< 2.5
<; 2.5
< 25
< 25
< 2.5

< 25
< 2.5
< 12
< 12
< 2.5
< 2.5
< 2.5
< 2.5

4.2
< 2.5
< 25

2.3 1
2.2 1
-

< 0.5
-

< 0.5
5.3

< 5
18 H

< 2.5
< 2.5
< 25

19
0.57 I

FCBl
<«/L>

Aroclor-1016 - -
_

- - -
Notvs
- = not .innly/fd
StY TAbk- 4-1 for J.it.i qu.ilifK-rs

The som^k' l<n,ilior>r,W-?UI is ,1 ground W.IUT Kr.ib simpk-iolkilill Irom
(K-oprobt^SI soil Ixtrinj; of thr sime II) numlu-r

The sample lot ation MP-L'S-I-1 -2.1 is .1 (;n>undw,itt.T (jr.ib s,im[ik-1 ulk'i lij from
multi-pkiM1 t'Ktmi hon pilut k'st well M revix-d in L'ppif S,mH .it HuiMing I-1 -2.1
V(X~ souri e ,mvi

IVpamlby KR, 2/I6/III
Chn-knlby. MLW.2/21/01

I .wfHSN rn i



Table 5-1 (Continued)
Summary of Detected VOCs and PCBs in Groundwater - Fall 2000

voc»
daJil

,1,1 -Tricliloroethane
,1,2,2-Tetrachloroethane
,1,2-Trichloroethane
,1-Dichloroelhiine
,1-Dichloroelhene

1,2-Dichlorobenzeiie
1.2-Dkliloroethane
1,2-Dichloroelhene, total
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Bulanone
Acetone
Benzene
Broinodicliloroinelhane
Broinoforni
Carbon disulfide
Carbon tetracliloride
Chlorobeuzene
CMorod ib romome t haue
Chloroform
cis-l,2-Dichloroelhene
Cyclotelrasiloxanie, octamethyl-
Ethaite
Ethane, l,l,2-(ncllloro-l,2,2-tnfluoro
Etheiw
Methane
Metliylene chloride
Tetrachloroelhene
Toluene
trans-l,2-Dichloroethene
IraJis-lJ-Dichloropropene
Trichloroethene
Vinyl chloride

SAMPLE LOCATION
33MWCM7

< 50
<: 50

< 50
< 50
<: 50
< 50
< 50

-
< 50
< 50
< 250
< 250
< 50
< 50
< 50
< 50

120
< 50
< 50

89
18 1
-

< 0.5
-

< 0.5
12

< 100
900 B

< 50
< 50
< 50

57
< 50

33MWC-48
< 1
< 1
< 1
< 1

012 1
0.21 I

< 1

035 I
0.81 B|u

< 5
< 5
< 1
< I
< 1
< 1

0.18 I
0.73 J

< 1
< 1

18
2.9 IN
0.53
-

< 0.5
14

0.71 Ibsn
3.6 B

< 1
012 J

< 1
3.8
10

33MWC-W
< 33
< 33
< 33
< 33
< 33
< 33
< 33

< 33
4.6 B|u

< 170
< 170
< 33
< 33
< 33
< 33
< 33
< 33
< 33
< 33

470
-

7.2
-

24
400 D

< 67
130 B

< 33
< 33
< 33

62
200

GW-US
< 8,300
< 8,300
< 8,300
< 8,300
< 8,300
< 8,300
< 8,300

< 8,300
< 8,300
< 42,000
< 42,000
< 8,300
< 8,300
c 8,300
< 8,300
< 8,300
< 8,300
< 8,300
< 8,300

19,000

93
-
22

440
< 17,000
< 8,300
< 8,300
< 8,300
< 8300

110,000
< 8,300

GW-301
< 100
< 100
< 100
< 100
< 100
< 100
< 100

-
< 100
< 100
< 500
< 500
< 100
< 100
< 100
< 100
< 100
< 100
< 100
< 100

UOO
-

9.5
-

26
440 D
23 Blsu

630
< 100

44 1
< 100

1,000
280

GW-302

< 12
< 12
< 12
< 12

1.3 1
3.8 1

< 12
-

51 J
12

< 62
< 62
< 12
< 12
< 12
< 12
< 12

6.5 I
< 12
< 12

110
-

6.8
.-
1.4
94 D

< 25
3.2 J
39 J

< 12
< 12

30
82

GW-303
< 420
< 420
< 420
•; 420
< 420
< 420
< 420

-
< 420
< 420
< 2,100
< 2,100
< 420
< 420
< 420
< 420
< 420
< 420
< 420
< 420

5,700
-
23_

20
1,200 D

< 830
2,000

< 420
< 420
< 420

510
2,100

GW-502

< 33
< 33
< 33
< 33
< 33
< 33
< 33

< 33
< 33
< 170
< 170
< 33
< 33
< 33
< 33
< 33
< 33
< 33
< 33

230
-

< 0.5
-

c 05
6.5

< 67
490

< 33
< 33
< 33

400
< 33

CW-503
<
<:
<:
<:
<
<.
<

-
<
<
^
<
<
<
<
<
<
<
<
<

0.65 I
-

< 0.5
-

< 0.5
31

< 2
4.1

< 1
< 1
< I

2.2
< 1

GVV-504
< 31
< 31
< 31
< 31
< 31
< 31
< 31

-
< 31
< 31
< 160
< 160
< 31
< 31
< 31
< 31
< 31
< 31
-- 31
< 31

40
-

< 0.5_

< 05
39

< 62
420

< 31
< 31
< 31

660
< 31

MPE-US-l-1-23
8.2 1
11 1

78 1
82 1

< 33
-
10 !
29 I

-
390
170 IBu
8.5 ]
8.2 1
7.1 J
8 J

9.5 1
24 1
7.4 1
12 1
-
-
-

13 IBu
55
7.6 1
-

5.2 !
870

( 67
FCBl

(n/L)
Aroclor-1016 - - -

_
- — 1 - 21

Notes
-- -- n..t .trulyml
Set- T.tbk- 4-1 for d.il.i qu.iltf it?rs

The simpk- KM .ition C iW-.HM is .1 |>muik1 iv.ua Rr.ih Minpk- rullw k-d (rum
(loiprnlxHB sinl boring nf tin- s.um-1 I) numtx.T

Ttw wippk- Uwatutn Ml'-US-l-l-2> is.i gnmncl«-MIT ^rali s.unpU: mill* to! from
multi-plusi'i'«tr.i»tion pint h-«t well s» rmxt.1 in L'pfx-r Sand at Huikling 1-1-2.1
V(X" MiuriL-arv.i

IWfWfd by Klt,2/ l f t /<M
C'htvkedby MLW.2/2I/IM

P.i(te 2 of 2 WfVISN rfT «n>47ll n
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Table 5-2
Field and Wet Chemistry Parameter Groundwater Results Summary - Fall 2000

FIELD PARAMETERS
Color, field
Conductance, specific
Depth to water
EH/ field
Odor, field
Oxygen, dissolved
pH, field
Temperature
Turbidity, field
Water elevation
WET CHEMISTRY PARAMETERS
Alkalinity as CaCO3

Chloride
Nitrogen, ammonia
Nitrogen, nitrate + nitrite
Solids, total dissolved
Sulfate
Total organic carbon as NPOC

UNITS
None

/imhos/cm
feet
mV

None
ppm

pH units
°C

None
feet

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

SAMPLE LOCATION
33MWC-07

CLEAR
1,958
15.98

—
SOLVENT

1.1
6.9

20.1
NONE
408.02

480
54

< 0.2
0.1

1,200
481

4

33MWC-08
CLEAR

—
10.79
120

NONE
5.1
7.4
18.9

NONE
405.67

300
117

< 0.2
< 0.1

990
413

2

33MWC-09
TAN

—
25.98
215

NONE
5.2
6.9
17.0

SLIGHT
408.31

33MWC-13
CLEAR

1,174
11.93
-

NONE
0.98
7.0

20.1
NONE
417.01

33MWC-21
CLEAR

2,410
15.98
-

SOLVENT
0.4
7.3
17.9

NONE
408.06

410
335

< 0.2
0.3

1,200
196
4

400
27

< 0.2
< 0.1

740
190
3

350
111

< 0.2
0.3

1,800
939
2

33MWC-24
CLEAR
1,304
11.74
-24

NONE
0.44
7.2
19.5

NONE
416.98

430
39.8

< 0.2
< 0.1

770
195
2

Notes:
-- = not analyzed.
See Table 4-1 for data qualifiers.
The sample location GW-301 is a groundwater grab sample
collected from Geoprobe® soil boring of the same I.D. number.

Prepared by: KLB, 12/12/2000
Checked by: PMP, 2/21/2001

Page 1 of 4 I:\WPMSN\PJT\00-04781\07\00047HI07-002X1S 5/7/2001
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Table 5-2 (Continued)

Field and Wet Chemistry Parameter Groundwater Results Summary - Fall 2000

FIELD PARAMETERS
Color, field
Conductance, specific
Depth to water
EH, field
Odor, field
Oxygen, dissolved
pH, field
Temperature
Turbidity, field
Water elevation
WET CHEMISTRY PARAMETERS
Alkalinity as CaCO3

Chloride
Nitrogen, ammonia
Nitrogen, nitrate + nitrite
Solids, total dissolved
Sulfate
Total organic carbon as NPOC

UNITS
None

/imhos/cm
feet
mV

None
ppm

pH units
°C

None
feet

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

SAMPLE LOCATION
33MWC-27

CLEAR
1,897
25.35
-

NONE
~

7.0
18.5

NONE
407.94

510
191
0.4

< 0.1
1,200
294
3

33MWC-30
CLEAR

1,937
4.78

9
NONE

0.10
6.9
17.2

NONE
404.00

33MWC-42
CLEAR
1,891
8.27
-

NONE
2.5
6.6
18.4

NONE
404.72

33MWC-43
CLEAR
2,170
8.62

—
NONE

0.44
6.64
15.6

NONE
403.92

330
144

< 0.2
< 0.1

1,300
544

2

230
182

< 0.2
< 0.1

1,200
487

2

330
219

< 0.2
0.2
900
544

1

33MWC-44
CLEAR

1,856
10.40
170

NONE
2.7
6.9
16.4

NONE
404.27

430
196

< 0.2
< 0.1

1,400
498
2

33MWC-45
CLEAR
1,504
10.77
-101

NONE
0.2
7.1
15.9

NONE
403.18

480
202
1.2

< 0.1
790
22.7
3

Notes:
— = not analyzed.
See Table 4-1 for data qualifiers.
The sample location GW-301 is a groundwater grab sample
collected from Geoprobe® soil boring of the same I.D. number.

Prepared by: KLB, 12/12/2000
Checked by: PMP, 2/21/2001

Page 2 of 4 I:\WPMSN\PIT\00-04781\07\000478107-002 XIS S/7/2001



Table 5-2 (Continued)
Field and Wet Chemistry Parameter Groundwater Results Summary - Fall 2000

FIELD PARAMETERS
Color, field
Conductance, specific
Depth to water
EH, field
Odor, field
Oxygen, dissolved
pH, field
Temperature
Turbidity, field
Water elevation

UNITS
None

/xmhos/cm
feet
mV

None
ppm

pH units
°C

None
feet

SAMPLE LOCATION
33MWC-46

CLEAR
414

12.88
-

NONE
—

7.6
18.9

NONE
406.96

33MWC-47
CLEAR
1,691
12.86
-

NONE
—

7.1
17.1

NONE
406.92

33MWC-48
CLEAR

614
15.55
1.88

NONE
1.1
7.5
16.2

NONE
408.00

33MWC-49
CLEAR

675
15.37
153

NONE
0.25
7.2
19.1

NONE
408.11

GW-128
—
—

—
-

——
—
—

—
—

GW-301
—
—
—
—
—
—
—
—
—
—

WET CHEMISTRY PARAMETERS
Alkalinity as CaCOj
Chloride
Nitrogen, ammonia
Nitrogen, nitrate + nitrite
Solids, total dissolved
Sulfate
Total organic carbon as NPOC

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

150
10.5

< 0.2
< 0.1

240
38.4

< 1

340
50.9

< 0.2
< 0.1

1,200
613

2

310
11.2

< 0.2
< 0.1

350
13.7

3

350
10.2

< 0.2
< 0.1

390
16
2

570
760

< 0.2
< 0.1

4,500
2,260

4

280
12.2
0.2

< 0.1
720
34.3

2
Notes:
-- = not analyzed.
See Table 4-1 for data qualifiers.
The sample location GW-301 is a groundwater grab sample
collected from Geoprobe® soil boring of the same I.D. number.

Prepared by: KLB, 12/12/2000
Checked by: PMP, 2/21/2001

Page 3 of 4 I:\WPMSN\nT\004M781\07\000478107-002XI.S 1/7/2<X)l



Table 5-2 (Continued)
Field and Wet Chemistry Parameter Groundwater Results Summary - Fall 2000

FIELD PARAMETERS
Color, field
Conductance, specific
Depth to water
EH, field
Odor, field
Oxygen, dissolved
pH, field
Temperature
Turbidity, field
Water elevation
WET CHEMISTRY PARAMETERS
Alkalinity as CaCO3

Chloride
Nitrogen, ammonia
Nitrogen, nitrate + nitrite
Solids, total dissolved
Sulfate
Total organic carbon as NPOC

UNITS
None

jimhos/cm
feet
mV

None
ppm

pH units
°C

None
feet

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

SAMPLE LOCATION
GW-302

—
—
—
-
-

—
—
—
—
—

570
13.4

< 0.2
< 0.1

520
26.1

3

GW-303

—
—
—
—
—
—

—
—

—
—

290
25.4

< 0.2
< 0.1

370
26
2

GW-502
—
—

—
-
—
—
—
—
—
—

280
48.8 j

< 0.2
< 0.1

2,200
667 j

2

GW-503

—
—
—
—
—
—
—
—
—
—

300
36.9

< 0.2
< 0.1

1,000
199
2

GW-504
—
—
~
-
—
—
~

——
—

280
55.3
0.4

< 0.1
1,400
605
2

Notes:
-- = not analyzed.
See Table 4-1 for data qualifiers.
The sample location GW-301 is a groundwater grab sample
collected from Geoprobe® soil boring of the same I.D. number.

Prepared by: KLB, 12/12/2000
Checked by: PMP, 2/21/2001

Page 4 of 4 I:\WPMSN\PTT\00-O47R1 \07\00047R107 002 XI.S V7/2CXH
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Table 6-1
Summary of Pilot Test Croundwater Sampling Data

SAMPLE
IDENTIFICATION

Repos. US
Repos. US+UC1
Repos Test End

I-l-23MPEHr. 1
1-1-23 MPE 24 Hr.UC
[-1-23 Tesl End

SAMPLE
DATE

10/17/2000
10/18/2000
10/21/2000

10/22/2000
10/23/2000
10/25/2000

PCE

2.4]
<10
<10

2.4 J
4.2)
73

TCE

29
88
140

37
88
230

U-DICHLORO-
BENZENE

<20
<10
<10

<17
2.61
281

1A4-TR1CHLORO-
BENZENE

NA
NA
11

51
120

1,200

1,4-DICHLORO-
BENZENE

<20
<10
<10

<17
2.4 J
29 J

2-BUTANONE

1,600
760
100

900
<31

<310

CIS-1,2-
DCE

<20
5]

2.8 J

<17
471
7-1 J

ACETONE

<100
42]
<50

56J
<31

<310

CHLORO-
BENZENE

<20
<10
<10

<17
4.81
76)

TETRA-
HYDROFURAN

54 J
NA
NA

NA
NA
NA

METHYLENE
CHLORIDE

<40
29B]

<20

<33
<12

<120

STYRENE

<20
<10
12

<17
<62
<62

TOLUENE

<20
<10
1.5J

<17
<6.2
<62

TOTAL
VOCs

1,685
927
267

1,046
227

1,575

Notts.
AM values ATV exprrswd in njt/L.

Only the detwied tompcmi'ds from ilw VOCs atwlysrs .\n shown.

NA = not ^tiiilyzed.
| = llw Aii.ilylr w.isdrtecird <it >i i-oiu-fnlr.it ion almve I lie Inslntiiirnl Detection Limit, tnil lielow tlte Lir.HtR.il Linul of Qii.intil.

0 = lh« atwlytp WAS prrsrut in llif iiwlliod Id.ink.

US = pumiimR from MPE-US in tlie Uj>j>rrS^iid

US+UCI = (mm|>inK from bolli MPE-US .ind MPE-UCI (LowrrCLiy).

UC = pumping (mm MPE-UC in lite Upper Clay.

D)H

BSS



Table 6-2
Summary of Pilot Test Air Sampling Data

SAMrUE

IDENTIFICATION

Repot US
Repos. US
Repos UStUCl
Repos. US* UCI+UC2
Repos US*UCI»UC2
Repos. Test End
Repos Test End

MPE 1-1-23 UC
MPEI-I-23UC
MPE 1-1-23 UC+US
MPE 1-1-23 UO US
MPE 1 1-23 UC+US
MPE 1-1 -23 Test End
MPE 1-1-23 Test End

SVE 1-1-23
SVE 1-1-23 Test End

1-1-2
1-1-2
1-1-2
1-1-2
1-1-2 Test End
1-1 2 Test End

SAMPLE

DATE

10/17/00

10/17/00

10/18/00

10/19/00

10/20/00

10/21/00

10/21/00

10/22/00

10/22/00

10/23/00

10/24/00

10/25/00

10/25/00

10/25/00

10/19/00

10/21/00

10/21/00

10/21/00

10/24/00

10/25/00

10/25/00

10/25/00

SAMPLE

TIME

1545

16:25

14:10

13:15

18:00

8:15

8.25

9:50

10:00

9:00

7:45

10-10

1500

1500

1134

750

1622

16:25

9.40

1045

17 10

17 10

SAMPLE

LOCATION

Repository

Repository

Repository

Repository

Repository

Repository

Repository

1-1-23

1-1-23

1-1-23

1-1-23

1-1-2.1

1-1-2.1

1-1-2.1

1-1-23

1-1-23

-1-2

-1-2

-1-2

-1-2

•1-2

-1-2

SAMPLE

DESCRIPTION"1

Inlet

Inlet

Inlet

Inlet

Inlet

Inlet

Exll.lll5t

Inlet

Exh.mst

Inlet

Inlet

Inlet

Exhaust

Inlet

Inlet

Inlet

Inlet

Eih.iust

Inlet

Inlet

Inlet

Exhaust

FID

READING

8.6

4.7

162

452

404

67.5

<1

6.7

<1

23.5

294

25.1

<l

236

NM

16

'I

'1

'1

<l

<1

'1

ssLEcrcn vocV11

PCE

150

110

<510
'650
<820

'800

<30

270

'36

4JOO

4,200

6,000

<62

9,100

86

80

'46

'54

'62

<44

'48

'44

TCE

24,000

16,000

84,000

110,000

120,000

HOMO
100

16.000

'29

78 .000

72X100

99,000

260

120,000

14,000

12.000

590

'43

890

1,400

1JOOO

<35

CIS-U-

DCE

470

360

1,900

790

1,000

980

'17

440

<21

1,900

2,200

3,100

<36

1300

69

74

<27

'31

'36

48

54

'26

FREON

113

'120

<120

'580

<740

<930

<910

'34

'120

'41

'440

'310

'790

'70

'1.000

'68

'60

560

'61

880

1,200

1,100

'50

CHLORO-

BENZENE

'76

'76

'.150

'440

'560

<540

'20

<73

'25

1,500

1,900

2,200

'42

2,700

'41

'36

'32

'36

'42

<30

'32

'30

TOLUENE

<62

<57

<280

550

8.10

810

'16

'60

'20

<220

'150

'390

'34

'520

<34

'30

'26

<30

'34

'24

'26

<24

ACETONE

'160

2,400

'720

^20

'1,100

'1,100

'42

'150

'51

e540

'380

^80

'87

'1,100

'85

'75

'65

'75

'87

67

100

'62

MEK

2,100

1,100

2,100

'1,100

'1,400

c 1,400

'52

1,500

'64

'680

'470

'UOO

<I10

'1*00

380

'9.1

'81

^4

'110

'77

'83

<77

ADDmONAL VOCs"1

TETRA-

HYDROFURAN

1,200

NA

NA

NA

NA

'1,400

NA

1,200

NA

NA

NA

NA

NA

'1,600

NA

NA

NA

'94

NA

NA

85

NA

STYRENE

'70

NA

NA

NA

NA

2300

NA

'68

NA

NA

NA

NA

NA

'SBO

NA

NA

NA

'34

NA

NA

'30

NA

1,2,1-TRICHLORO-

BENZENE

'120

NA

NA

NA

NA

'880

NA

680

NA

NA

NA

NA

NA

36,000

NA

NA

NA

'59

NA

NA

57

NA

U-DICHLORO

BENZENE

'99

NA

NA

NA

NA

'710

NA

•r̂ 6
NA

NA

NA

NA

NA

1,400

NA

NA

NA

'48

NA

NA

<42

NA

U-DICHLORO

BENZENE

«99

NA

NA

NA

NA

'710

NA

'96

NA

NA

NA

NA

NA

1,200

NA

NA

NA

'48

NA

NA

<42

NA

MINIMUM

TOTAL

VOCl

27,920

19,970

88.000

111,340

121330

11 4590

too

20.090

0

85.700

80,300

110,300

260

174.400

14.5.15

12,154

1,150

0

1,770

2,715

2,1%

0

AVERAGE

TOTAL

VOCl

28,164

20.097

89.220

113,265

124.2.15

117,665

206

20,388

144

86,640

B0.955

111,980

481

177,576

14,649

12.301

1.289

289

1,956

230.1

2.491

174

MAXIMUM

TOTAL

VOCl

28,408

20.221

90,440

115.190

I26.MO

120.740

111

20.685

287

87.580

81,610

1 1 .1.660

701

180.751

14,76.1

12.448

1,427

577

2.141

2390

2,585

348
Nok-
111 Ink'l <nr s.impk-. rnllw kit Ivtwivn It*1 vnamm pump .i»d ,»i iiv.iii.il1.1

''' Svlw lud VOCs as cli-s, rilx-d in trx- Pn^K-vipi Workpl..n

'"' Aiktition.il VOCs irw liiikMompnumK that wi-n- tK-lfi ti*i in air <o<npk-

NA = nol .itwly/i-d.

NM - nut mi-afiun.iJ

US = pumping from MPE-US in thy Uppirr Sand

US+UC1 = pumpinR fn-m t»lh MPE US and from MPE-UC1

UStUCl +UC2 = pumpinn fn.m M ihnv MPE wL-lls (US, UC1. am! UC2)

UC = pumpinn from MPE-UC in Irw Uppi-rCby

UC+US = pumpinK fnm U.lh MPE-UC and MPE-US

UC1 = pumping from MPE-UC1 m Irx- Liwi-rClny

UC2 = pumping Irom MPE-UC2 m thv Liwur Clay

All value* Arv t'xpri^svd in im/m
Valuvs shown as 'Its* than" (<) arv llx- int'iltud dt'ld lion limit nimi'ntralK

Prepared liy- D|M

Choked by: DSS
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Table 6-3
Summary of Pilot Test Data

PARAMETER

Multi-Phase Extraction
(MPE) Test
Pumping rate - MPE

Drawdown notes

Vacuum response notes

Wellhead vacuum and
airflow

Water sample analysis

Air sample analysis

Soil Vapor Extraction (SVE)
Test
SVE extraction well vacuum
and airflow
Radius of influence - SVE

Air sample analysis

Notes for SVE test

BUILDING 1-1-23

October 22, 2000, to October 25, 2000
77 hr test
UC: 0.2 gpm (0.15 - 0.23 gpm)
US + UC: 7.3 gpm (limited by pumping equipment)
UC: up to 0.8 ft. (limited drawdown in UC)
US: up to 3.8 ft.
Slight vacuum response in MP-1B, MP-2B, & MP-3A (UC).
Other monitoring points under water.
UC: 14.6" Hg, 22 scfm
US: 0.026" Hg (submerged screen), 19 scfm from both US
&UC
VOCs: 227- 1575 ug/L
PCE: 2.4 -73 ug/L
TCE: 37 -230 ug/L
cis-l,2-DCE: BDL- 7.1 ug/L
VC: BDL
VOCs: up to 181,000 ug/m3

TCE: up to 120,000 ug/m1

October 18, 2000, to October 19, 2000
44 hr test
13.3" Hg, 39 scfm

Monitoring points under water during the test.

VOCs: up to 15,000 ug/m3

TCE: up to 14,000 ug/m3

~

AREA 9 REPOSITORY

October 17, 2000, to October 21, 2000
89 hr test
US: 0.4 gpm (0.23 - 0.56 gpm)
LC + US: 0.3 gpm
US: up to 4.9 ft.
LC: up to 8.1 ft.
All monitoring points under water during
the test.
US: 1 3.8" Hg, 28 scfm
LC: 14.9" Hg, 27 scfm from both US & LC

VOCs: 267 -1685 ug/L
PCE: BQL
TCE: 29 - 140 ug/L
cis-l,2-DCE: BQL
VC: BDL
VOCs: u p to 1 27,000 ug/m3

TCE: up to 120,000 ug/m3

N/A

BUILDING 1-1-2

N/A

October 21, 22, 24, and 25, 2000
46 hr test
20.7" Hg, 39 scfm (includes bleed air) and
short-circuiting from base of well
<4.1 ft.; limited vacuum influence

VOCs: upto2,900ug/m3
Freon 113: up to 1,200 ug/m3

TCE: up to 1,400 ug/m3

Short circuiting at SVE well was repaired
with bentonite seal.

Notes:
BDL = below Detection Limit.
BQL = below Quantitation Limit.
LC = Lower Clay.
UC = Upper Clay.
US = Upper Sand.

Prepared by: DJH
Checked by: JWA



Table 6-4
Mass Removal via Groundwater Extracted During MPE Pilot Tests

DATE TIME

EXTRACTION
RATE
(gpm)

TOTAL
VOCs
(MK/L)

TOTAL VOCs
RECOVERS

(Ib/day)

Repository
10/17/2000
10/18/2000
10/21/2000

16:25
14:10
7:30

Average

0.41
0.36
0.27

0.35*

1,685.4
926.9
267.3

959.9

0.00831
0.00401
0.00088

0.00440
Building 1-1-23

10/22/2000
10/23/2000
10/25/2000

9:45
9:00
14:00

Average

0.2
7.1
8.3

6.27**

1,046.4
226.7

1,574.7

949.3

0.00277
0.01935
0.15715

0.07157
Note:
* Based on a total of 5,340 gallons extracted during the 89-hour test.
** Based on a total of 29,750 gallons extracted during the 77-hour test.

Prepared by: DH
Checked by: BS
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Table 6-5
Mass Removal via Vapor Extraction During MPE Pilot Test at Building 1-1-23

DATE

10/22/00
10/23/00
10/24/00
10/25/00
10/25/00

TIME

9:45
9:00
7:15
11:10
14:00

Average

EXHAUST
AIR FLOW

(scfm)

19.9
11.3
19.6
19.4
19.5
17.9

MINIMUM
TOTAL
VOCs

GtR/m3)
20,090
85,700
80,300
110,300
174,400

TOTAL VOCs
RECOVERY

(Ib/day)

0.0359
0.0868
0.1411
0.1927
0.3060

AVERAGE
TOTAL
VOCs
(tfe/rn3)
20,388
86,640
80,955
111,980
177,576
95,508

TOTAL VOCs
RECOVERY

(Ib/day)

0.0365
0.0877
0.1423
0.1956
0.3116
0.1540

MAXIMUM
TOTAL
VOCs
GiE/m3)
20,685
87,580
81,610
113,660
180,751

TOTAL VOCs
RECOVERY

(Ib/day)

0.0370
0.0887
0.1434
0.1986
0.3172

MPE
WELLS

ONLINE

uc
uc&us
uc&us
uc&us
uc&us

Notes:

UC = pumping from MPE-UC in the Upper Clay.

US = pumping from MPE-US in the Upper Sand.

Prepared by: DH

Checked by: BS
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Table 6-6
Mass Removal via Vapor Extraction During MPE Pilot Test at Repository

DATE

10/17/00

10/17/00

10/18/00

10/19/00

10/20/00

10/21/00

TIME

16:00

16:25

14:10

13:15

18:15

7:30

Average

EXHAUST
AIR FLOW

(scfm)

18.0

37.9

29.7

31.9

6.1 <'>

5.1 <!>

29.4

MINIMUM
TOTAL
VOCs
(ue/m3)
27,920

19,970

88,000

111,340

121,830

114,590

TOTAL VOCs
RECOVERY

(Ib/day)

0.0451

0.0679

0.2352

0.3186

0.0670

0.0520

AVERAGE
TOTAL
VOCs
(uE/m3)
28,164

20,097

89,220

113,265

124,235

117,665

82,108

TOTAL VOCs
RECOVERY

(Ib/day)

0.0455

0.0684

0.2384

0.3241

0.0683

0.0534

0.2169

MAXIMUM
TOTAL
VOCs
(«e/m3)
28,408

20,223

90,440

115,190

126,640

120,740

TOTAL VOCs
RECOVERY

(Ib/day)

0.0459

0.0688

0.2417

0.3296

0.0696

0.0548

MPE
WELLS

OPERATING

US

us
US & UC1

US, UC1, & UC2

US, UC1, & UC2

US, UC1, & UC2

Notes:

The flow differential pressure readings were potentially influenced by water entering the magnehelic gauge and are not considered in the average exhaust air flow.
= pumpine from MPE-US in the Upper Sand.
me now auierennai pressure readings were port

US = pumping from MPE-US in the Upper Sand.
UC1 = pumping from MPE-UC1 in the Lower Clay.
UC2 = pumping from MPE-UC2 in the Lower Clay.

Prepared by: DH
Checked by: BS
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Table 6-7

Mass Removal via Vapor Extraction During SVE Pilot Test at Building 1-1-23

DATE

10/19/00
10/21/00

TIME
13:20
7:35

Average

EXHAUST
AIR FLOW

(scfm)
41.1
37.0
39.0

MINIMUM
TOTAL
VOCs

(HE/m3)
14,535
12,154

TOTAL VOCs
RECOVERY

(Ib/day)
0.0537

0.0404

AVERAGE
TOTAL
VOCs

(BE/m3)
14,649

12,301

13,475

TOTAL VOCs
RECOVERY

(Ib/day)
0.0541

0.0409

0.0475

MAXIMUM
TOTAL
VOCs

(BE/m3)
14,763

12,448

TOTAL VOCs
RECOVERY

(Ib/day)

0.0546

0.0414

Prepared by: DH
Checked by. BS
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Table 6-8
Mass Removal via Vapor Extraction During SVE at Building 1-1-2

DATE

10/21/00
10/24/00
10/25/00
10/25/00

TIME

15:55

9:30

11:00
17:00

Average

EXHAUST

AIR FLOW
(scfm)

49.2
60.8
65.7
65.1
60.2

MINIMUM

TOTAL

VOCs

(ue/m3)

1,150
1,770
2,715
2,396

TOTAL VOCs

RECOVERY
(Ib/day)

0.0051

0.0097
0.0160
0.0140

AVERAGE

TOTAL

VOCs

(MR/m3)

1,289
1,956
2,803
2,491
2,135

TOTAL VOCs

RECOVERY
(Ib/day)

0.0057
0.0107
0.0166
0.0146
0.0119

MAXIMUM

TOTAL

VOCs

(nK/m3)

1,427
2,141
2,890
2,585

TOTAL VOCs

RECOVERY

(Ib/day)

0.0063

0.0117
0.0171
0.0151

Prepared by: DH
Checked by: BS
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Table 6-9
Summary of Contaminant Mass Removal Rates During MPE and SVE Pilot Tests

AREA

Repository

1-1-23

1-1-23

1-1-2

TREATMENT

TECHNOLOGY

MPE

MPE

SVE

SVE

LITHOLOGICAL
UNIT

TREATED

US

US and LC

UC

UC and US

UC

UC

AVERAGE
WELLHEAD

VACUUM

(in Hg)

13.8

14.9

14.6

0.026

13.3

20.7

AVERAGE

GROUNDWATER
EXTRACTION

RATE

(gpm)

0.37

0.33

0.21

7.32**

-

-

AVERAGE

VAPOR
EXHAUST

RATE
(scfm)

27.8

26.8

22.3

19.1

39.1

60.1

AVERAGE

GROUNDWATER

VOC
CONCENTRATION

(MB/U

1,685.4

597.1

1,046.4

900.7

-

-

AVERAGE
VAPOR

VOC
CONCENTRATION

(Mg/m3)

111,096*

111,096

20,388

114,288

13,475

2,135

AVERAGE
GROUNDWATER

VOC
RECOVERY

(Ib/day)

0.0075

0.0024

0.0026

0.0793

-

-

AVERAGE
VAPOR

VOC
RECOVERY

(Ib/day)

0.28

0.27

0.04

0.20

0.05

0.01

TOTAL

AVERAGE

VOC

RECOVERY

(Ib/day)

0.28

0.27

0.04

0.28

0.05

0.01

Notes:
-- = not applicable to treatment technology.
* = assumed to be the same vapor concentration as US and LC tests combined.

** = limited by capacity of the pumping equipment, not the aquifer.
US = Upper Sand.

UC = Upper Clay.
LC = Lower Clay.

The average vapor exhaust rate includes aspiration and bleed air.

Prepared by: BS
Checked by: DH
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Table 7-1
Estimated Full-scale MPE Well Systems

Operating Conditions

AREA

Repository

1-1-23

1-1-2

1-1-3

TOTALS

UPPER SAND WELLS

NUMBER

OF

US

WELLS

0

2/4U>

0

0

2/4(1)

VAPOR

REMOVAL

RATE/WELL

(cfm)

-

75

-

-

ASSUMED

AVERAGE

VAPOR

CONC.

(mg/m3)

-

120

-

-

WATER

REMOVAL

RATE/WELL

(gpm)

-

50

-

-

ASSUMED

AVERAGE

WATER

CONC.

<mg/L)

-

1

-

-

UPPER CLAY/LOWER CLAY WELLS

NUMBER

OF

UC/LC

WELLS

25

18

27

24

94

VAPOR

REMOVAL

RATE/WELL

(cfm)

30

25

20

20

ASSUMED

AVERAGE

VAPOR

CONC.

(mg/m3)

111

21

100

100

WATER

REMOVAL

RATE/WELL

(gpm)

0-4

0.25

0.5

0.5

ASSUMED

AVERAGE

WATER

CONC.

(mg/L)

1

1

1

1

TOTAL

VAPOR

REMOVAL

RATE

(cfm)

750

750

540

480

2,520

TOTAL

WATER

REMOVAL

RATE

(gpm)

10

104.5

13.5

12

140.0
Notes:
US = Upper Sand.
UC = Upper Clay.
LC = Lower Clay.
(1) The Upper Sand wells at Building 1-1-23 will be two horizontal groundwater extraction wells and four vertical vapor-only extraction wells.

Prepared by: BS
Checked by: DH
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Table 7-2
Summary of Soil Physical Parameter Testing

PHYSICAL PARAMETER

Moisture content

Specific gravity

Porosity

Wet density

Dry density

Permeability

Total organic content

Particle size analysis

Capillary-moisture relationships

TEST METHOD

ASTM D2216

ASTM D854

ISRM Pt 1

ASTM D2937

ASTM D2937

ASTM D5084

SW 846-9060

ASTM D422

ASTM D3152

NUMBER OF

SAMPLES

15

15

15

15

15

15

15

15

13
Notes:

ASTM = American Society for Testing and Materials.
ISRM = International Society for Rock Mechanics.

SW 846 = from EPA's "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods.'

Prepared by: BS
Checked by: RW
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Table 7-3
Summary of Soil Physical Parameter Results

PHYSICAL PARAMETERS

Lithological unit

Moisture content (%)
Specific gravity
Porosity (%)
Wet density (pcf)
Dry density (pcf)
Hydraulic conductivity (crn/s)

Total organic carbon (%)
% Passing 200 sieve

% Saturated at 29.92" Hg vacuum

SAMPLE LOCATION AND DEPTH INTERVAL
1-1-23 SVE

5.25'-7.25'

UC

25.9

2.73
41.54
123.9

98.4
1.2E-08

0.19
94.1

81.6

1-1-23 UC

14'-16'

UC
21.9

2.78
39.30
129.0

105.8
1.1E-08

0.13
94.1

80.1

1-1-23 US

32'-34.5'

US

22.2

2.68

35.62

125.4
102.7

1.9E-03
0.07

6.9
31.2

1-1-2 SVE

6'-8'

UC

19.7
2.68
35.82
131.4

109.8
1.2E-08

0.17

75.2

84.4

REP MPE US

30.5'-32.5'

US

20.0
2.68
3541
129.6

108.0

5.9E-05
0.10

32.5

53.9

REP MPE UC1

39'-40.5'

LC
22.1

2.74
36.39
130.8
107.1

3.0E-08
0.42

78.9

87.1

REP MPE UC2

45'-47.5'

LC

21.2
2.73
35.71

131.9

108.9

1.3E-08
0.49

83.7

90.0

33MWC-43

10'-12.5'

UC

23.1
2.74

38.08
127.2

103.3
3.1E-07

0.10

75.1

78.5

26'-28.5'

LC

30.8

2.71

44.34

122.2

93.5
1.3E-08

0.44

87.1

87.3

33MWC-45

10--12.5'

UC

21.7

2.68
35.61

129.8
106.6

1.7E-08
0.14

81.0

-

46'-48.5'

LC

19.0

2.72

32.90

132.8

111.6
6.3E-09

0.18

77.3

45.2

33MWC-47

12'-14'

UC

21.4
2.76
36.79
129.1

106.3
4E-09
0.12

89.4

85.6

34'-36.5'

LC

20.2
2.71

33.82
132.4

110.1

1.3E-08
0.76

82.2

84.8

33MWC-49

18'-20.5'

UC

22.9

2.71
37.87

127.5

103.7

3.7E-08
0.08

93.4

86.3

34'-36.5'

LC

23.7

2.76

37.09

129.0

104.3
5.8E-08

0.74

83.6

-
Notes:

UC = Upper Clay.

US = Upper Sand.

LC = Lower Clay.

Prepared by: BS

Checked by: RW
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Table 7-4
Lithological Unit Soil Physical Parameter Averages

PHYSICAL PARAMETER

Moisture content (%)

Specific gravity

Porosity (%)

Wet density (pcf)

Dry density (pcf)

Hydraulic conductivity (cm/s)

Total organic carbon (%)

% Passing 200 sieve

% Saturated at 29.92" Hg vacuum

LITHOLOGICAL UNIT
UPPER CLAY

22.4

2.73

37.86

128.3

104.8

5.8E-08

0.13

86.0

82.8

UPPER SAND

21.1

2.68

35.52

127.5

105.4

9.8E-04

0.09

19.7

42.6

LOWER CLAY

22.8

2.73

36.71

129.9

105.9

2.2E-08

0.51

82.1

78.9
Prepared by: BS
Checked by: RW
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Table 7-5
Summary of Remediation Systems for Final Design

Building 1-1-23

Area 9 Repository

Building 1-1-2

Building 1-1-3

East Swale

Center Swale

West Swale

MULTI-PHASE EXTRACTION

WELLS
12 MPE wells screened 3' - 13';
6 MPE wells screened 10' - 18';

2 horizontal wells in Upper Sand
4 vapor-only extraction wells

in Upper Sand

9 MPE wells screened 20' - 35';
16 MPE wells screened 35' - 40'

6 MPE wells screened 20' - 28';
21 MPE wells screened 9' - 14'

6 MPE wells screened 27' - 42';
6 MPE wells screened 10' - 25';
12 MPE wells screened 2' - 7'

N/A

N/A

N/A

WATER

FLOW

RATE
104.5 gpm

lOgpm

13.5 gpm

12 gpm

N/A

N/A

N/A

AIR
FLOW

RATE
750 cfm

750 cfm

540 cfm

480 cfm

N/A

N / A

N/A

INITIAL

VOC
RECOVERY
5.3 Ib/day

7.6 Ib/day

5.0 Ib/day

4.5 Ib/day

N/A

N / A

N/A

EXTRACTION AND

TREATMENT

EQUIPMENT

LOCATIONS
North MPE & Wastewater

Treatment Buildings

Repository MPE &
Wastewater Treatment

Buildings

South MPE Building

South MPE Building

N/A

N / A

N/A

TREATMENT

EQUIPMENT

APPLIED
Vapor & Liquid Phase

GAC, sand filters

Vapor & Liquid Phase
GAC, sand filters

Vapor & Liquid Phase
GAC

Vapor & Liquid Phase
GAC

N/A

N/A

N/A

PHYTOREMEDIATION

TREES
N/A

N/A

N/A

N/A

900 trees

280 trees

440 trees

AREA

PLANTED

N/A

N/A

N/A

N/A

2 x 0.4 acre
= 0.8 acre

0.2 acre

0.5 acre

Prepared by: JWA
Checked by: DJH

I:\VVPMSN\PJT\00-0478I\07\CKXM7HKI7.002 Xl.s S / 7 / 2 I K H



Table 8-1
Agronomic Results for On-Site Soil (i)

Site:
Sampling date:
Analysis date:
Sampled by:

Crab Orchard National Wildlife Refuge, Marion, Illinois
September 2000
January 11,2001
Meredith Westover, RMT, Inc.

ANALYTE
SAMPLE NUMBER

SAMPLE
DESCRIPTION

SoilpH

Buffer PH

Texture

Salts

Cation exchange capacity

Organic matter

Nitrate nitrogen

Ammonium nitrogen

Phosphorus

Potassium

Calcium

Magnesium

Sodium

Chloride

Zinc

Iron

Manganese

Copper

Sulfur

Boron

UNITS

dS/m

meq/100 g soil

%

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1

EAST SWALE,
SOUTHWEST
TRANSECT

6.4

7.1

Silty Loam

0.08

11.1

1.2

4.17

9.4

1

72

1,128

571

112

8

0.2

29

21

0.7

10

0.2

3

EAST SWALE,
NORTHWEST
TRANSECT

7.0

7.2

Silty Loam

0.24

12.8

1.3

5.05

13.9

2

71

1,443

556

170

13

0.8

55

18

1.1

25

0.2

5

EAST SWALE,
NORTHEAST
TRANSECT

IA
7.2

Silty Loam

0.17

7.7

1.2

4.47

6.3

7

36

840

319

164

8

0.6

66

26

0.9

20

0.5

7

EAST SWALE,
SOUTHEAST
TRANSECT

7.3

7.3

Silty Loam

0.38

8.8

1.1

3.62

25.1

5

39

945

313

304

13

0.6

44
33

0.8

55

0.6

2

WEST SWALE,
SOUTHWEST
TRANSECT

5.5

6.8

Silty Loam

0.24

13.9

1.2

7.64

26.0

2

68

1,260

578

162

13

0.2

42

16

0.8

39

0.2

4

WEST SWALE,
NORTHWEST
TRANSECT

5.8

7.0

Silty Loam

0.43

10.6

1.1

6.88

18.8

3

52

969

500

226

13

0.2

34

22

0.7

84
0.1

6

WEST SWALE,
NORTHEAST
TRANSECT

5.1

6.4

Silty Loam

0.20

12.9

1.7

9.51

3gO

4

55

599

270

127

12

0.3

129

40

0.8

38

0.2

8

WEST SWALE,
SOUTHEAST
TRANSECT

7.2

7.2

Silty Loam

0.09

11.9

1.1

6.64

10.3

1

60

1,276

556

169

13

0.2

19

19

0.6

10

0.2

legend:
Bold = low/very low.
Italic = very high.
Normal = sufficient.

Prepared by: EA (Ecolotrw)
Checked by: RW

Note:
(l) Table provided by Ecolotree, Inc., using soil data obtained by RMT, Inc.

\ \ rml2\vol l \WPMSN\PJT\00-047H1 \07MKW47SI07 (102 Xl.S V7/2HOI



Table 9-1
Estimated Schedule

EVENT/OUTPUT

Submit Preliminary Design Report

Submit 100 percent Design Documents

Complete final construction Bid Documents

Complete construction contracts Bid Period

Execute construction contracts

Submit Construction Quality Assurance
(CQA) Plan and Safety, Health, & Emergency
Response (SHER) Plan

Start construction

Submit Operation & Maintenance (O&M) Plan
revision and Quality Assurance Project Plan/
Field Sampling Plan (QAPP/FSP) revision

ESTIMATED SCHEDULE

(This submittal)

Within 120 calendar days after approval of
Preliminary Design Report

Within 40 calendar days after approval of
100 percent Design Documents

Within 25 calendar days after completion of
construction Bid Documents

Within 25 calendar days after completion of
Bid Period

Submit with 100 percent Design Documents

Within 20 calendar days after execution of
construction contracts and approval of CQA
Plan and SHER Plan

Within 40 calendar days after start of
construction

KMT, Inc.
/.\WPM5N\Pyr\00-0478JW\R00047SJ07-OOJ.DOC 5/7/01

Crab Orchard National Wildlife Refuge
Final - Revision 0 May 2002
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1.

NOTES

SOURCE: BASE MAP FROM "1998 TCE INVESTIGATION, WORKPLAN
AND PILOT STUDY FOR THE PCB OPERABLE UNIT AT THE CRAB
ORCHARD NATIONAL WILDLIFE REFUGE SUPERFUND SITE, MARION,
ILLINOIS" REV. t, MAY 1998, PREPARED BY FLUOR DANIEL GTI.

200' 400*

SCALE: 1"«200'

2.
1.
0.

NO. BY DATE REVISION APP'D.

PROJECT: CRAB ORCHARD NWR PCB O.U
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE:

SITE PLAN

DRAWN BY: SIEWERTD

CHECKED BY: TEG

APPROVED BY: TEG

DATE: MAY 2001

SCALE:

DAI
Z001

PROJ. NO. 4781.07

FILE NO. 47810769.DWG

FIGURE 2-1

744 Heartland Trail
Madison. Wt 53717-1934

Revision L*v«l



CEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (f)
(INSTALLED BY RMT IN 2000)

SOIL VAPOR EXTRACTION WELL (2 )
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTT)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI '

UNDERGROUND 12 WATER MAIN
LOCATION (APPROXIMATE)

OF 12" UNOERflSQUND ViTER

\ /// :\N:\ 1. CONCRETE SLAB BELIEVED TO HAVE SEEN DEMOLISHED
AND REMOVED DURING PCB REMEDIAL ACTION IN 1996.
HOWEVER, DOCUMENTATION FOR THIS WORK DOES
NOT EXIST.

2. STEEL CASING CUT-OFF APPROXIMATELY 1 FOOT ABOVE
GROUND. FILLED WITH GROUT. AND COVER PLATE WELDED
TO OPENING. CASINGS WERE INSTALLED DURING THE
SUMMER OF 1998. GROUNDWATER INVESTIGATION, BUT
WERE NOT COMPLETED AS MONITORING WELLS.

3. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH & WILDLIFE SERVICE

4. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWING:
PREPARED BY ROBERT G. SEWEU, PROFESSIONAL LAND
SURVEYOR. MARION. ILLINOIS. FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT.
REV. 0. MARCH 1998, PREPARED BY FLUOR DANIEL CTI.

CRAB ORCHARD NWR - PCB OU
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

SHEET TITLE:
SOIL BORING AND GEOLOGIC CROSS SECTION

LOCATOR MAP - BUILDING I-V2



EXISTING UNDERGROUND WATER UNE
(APPROXIMATE LOCATION)

,
\ \ * \Vc-. \ ,

\ \\ \\\ \\ \ / >r*\ |
\ V V\\ \\X /ft I I i

S \ \ '-N I \ \ / / 4» «B Tl« .'i

POSSIBLE EDGE OF , ,
FORMER CONCRETE SLAB, I
(SEE NOTE t) 'A

1-1-3

K> £_£&- -£-.

LEGEND

—*zs

432

* -

PROPOSED GEOPROBE BORING
LOCATION INSTALLED BY RMT IN 2000

GROUNDWATER MONITORING WELL (2')

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGT1)(1997)

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

EXISTING UNDERGROUND WATER LINE
(APPROXIMATE LOCATION)

D' GEOLOGIC CROSS SECTION LOCATOR

NOTES

1. CONCRETE SLAB BELIEVED TO HAVE BEEN DEMOLISHED
AND REMOVED DURING PCB REMEDIAL ACTION IN 1996.
HOWEVER. DOCUMENTATION FOR THIS WORK DOES
NOT EXIST.

2. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINS
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH & WILDLIFE SERVICE.

3. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWING!
PREPARED BY ROBERT C. SEWELL. PROFESSIONAL LAND
SURVEYOR. MARION. ILLINOIS. FOR FLUOR DANIEL. INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0. MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

FIGURE 3-2

FIGURE KEY

NO. Br D*TE REVISION

PROJECT: CRAB ORCHARD NWR • PCB OdU.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE:

SOIL BORING ft GEOLOGIC CROSS SECTION
LOCATOR MAP - BUILDING 1-1-3

DRAWN BY: SEWtRTO

CHECKED SI: SUI

APPWMD BY: TEC

DATt: MAY 2001
OA1E PRINTED:

PROJ, NO. 4781.07

FILE NO. 4781071UNK

FIGURE 3-8



CEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)
GROUNOWATER MONITORING WELL (2")

MONITORING POINT (2')
(INSTALLED BY RMT IN 200O)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY RMT IN 2OOO)

MULTI PHASE EXTRACTION WELL
(UPPER CLAY)
(INSTALLED BY RMT IN 200O)

MULTI PHASE EXTRACTION WELL (V)
(UPPER SAND)
(INSTALLED BY RMT IN 2OOO)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDCT00997)

MONITORING POINT (2 )
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL («")
(INSTALLED BY FDGTI)

BENCH MARK

POWER POLE

EXISTING FENCE

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

GEOLOGIC CROSS SECTION LOCATOR

1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINEC
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH & WILDLIFE SERVICE.

2. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR. MARION. ILLINOIS. FOR FLUOR DANIEL. INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0. MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

POSSIBLE FORMER
ACCESS DRIVE
(NO RECORDS AVAILABLE)

3. ANNEX » WAS DECONTAMINATED AND DEMOLISHED DURING
THE PCB REMEDIAL ACTION IN 1996/1997.

CRAB ORCHARD NWR - PCB OIL
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
POSSIBLE FORMER — •
COVERED WALKWAY \
(NO RECORDS AVAILABLE) \ \ '

SHEET TITLE:
SOIL BORING AND GEOLOGIC CROSS SECTION

LOCATOR MAP - BUILDING 1-1-23

FILE NO 47BI0703.DWG



(SECTION CUT NVN'
EXTENDS TO SB-1SQ6
AND THEN TO SB-SB? ON
FIGURE \3-5 ,\\

APPROXIMATE LOCATION OF PROPOSED
SHALLOW MONITORING WELL
(UPPER CLAY)

APPROXIMATE LOCATION OF PROPOSED
SHALLOW MONITORING WELL
(UPPER SAND)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2")

SOIL VAPOR EXTRACTION WELL (2")

DUAL PHASE EXTRACTION WELL (4*)

AIR SPARGING WELL (4")

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT)

STAFF GAUGE

EXISTING FENCE

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

DRAINAGE FLOWUNE

TOTAL VOCs (ma/kg)

GEOLOGIC CROSS SECTION LOCATOR

T-0-121

12-20'
(VOCK-ND) 1-30-40'

416
. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE

FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27. 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH & WILDLIFE SERVICE.

2. LOCATION OF PROPOSED MONITORING WELLS IS
PRELIMINARY, BASED ON 1998 GEOPROBE GROUNDWATER
SAMPLING RESULTS. THE LOCATION MAY BE ADJUSTED IN
THE FIELD BASED ON SOIL SAMPLING AND FIELD
SCREENING ANALYSIS RESULTS.L \K*AC-"- - —•

DEPRESSED
TRUCK DOCK

CULVERT PIPE
(APPROXIMATE LOCATION)

0 -12'-£(TOCMUteTCB

, iOr30'-£lVOO«0]

FLOWUNE OF
DRAINAGE DITCH\ 40-50'-T«VOC.rt«

IVOCHIO)}- 40-50'

(V004M6 PC&HO]

tHX!*4Ma. PC&0361

(VOCX173, PCEOO)

12-20-

20-30'-

30-40'-

CRAB ORCHARD NWR - PCB OU
MARION. ILLINOIS

PRELIMINARY DESIGN REPORT

SHEET TITLE;
SOIL BORING AND GEOLOGIC CROSS SECTION

LOCATOR MAP - BUILDING I-1-38A

(SECTION CUT N-N'
EXTENDS TO SB-306
AND THEN TO GP-2E



d

I !

E 787,500

(SECTION CUT:N-N EXTENDS
TO GP-13E AND THEN TO
33MWC-43)

TTU FEED
STORAGE
BUILDING

TTU FEED
PREP.
BUILDING

EXISTING
DECON PAD

EXISTING

UNNAMED

BUILDING

CENTER
SWALE

(APPROXIMATE

8-1E'-C(VOC.iNDl

16-24'-C(VOC«-ND)

24-32'-r<VOC..HOI

V CURRENT LOCATION)

• SWALE

REPOSITORY . (FORMER

SIDESLOPEJDN). LOCATION)

0-8-C

B-16'-C

16-24'-C-

CENTER
SWALE

(FORMER
LOCATION)

0/8' -CWOC.-ODW.PCS

p-16'-C(VOCMiaM>CE)

(SECTION CUT N-N' EXTENDS

TO SB-506 AND THEN TO
GP-16A ON RGURE 3-4j

(SECTION CUT H-H' EXTENDS

TO SB-506)

.
LEGEND

©9MWC-CT

APPROXIMATE LOCATION OF PROPOSED
SHALLOW MONITORING WELL
(UPPER CLAY)

APPROXIMATE LOCATION OF PROPOSED
SHALLOW MONITORING WELL
(UPPER SAND)

PROPOSED GEOPROBE BORING

GEOPROBE BORING LOCATION (199B)

SOIL SAMPLE (IT CORP.)

STAFF GAUGE

FORMER FENCE LOCATION

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

EXISTING CONDITIONS CONTOURS

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

DRAINAGE FLOWUNE

TOTAL VOCs (mg/kg)

GEOLOGIC CROSS SECTION LOCATOR

NOTES

1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH & WILDLIFE SERVICE.

2. LOCATION OF PROPOSED MONITORING WELLS IS
PRELIMINARY. BASED ON 1998 GEOPROBE GROUNDWATER
SAMPLING RESULTS. THE LOCATION MAY BE ADJUSTED IN
THE FIELD BASED ON SOIL SAMPLING AND FIELD
SCREENING ANALYSIS RESULTS.

FIGURE KEY

NO. DATE REVISION

PROJECT: CRAB ORCHARD NWR - PCB Oil.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

SHEET TITLE:
SOIL BORING AND GEOLOGIC CROSS SECTION

LOCATOR MAP - SOUTH SIDE AREA 9 REPOSITORY

DRAWN BY: SEWERTO

CHECKED BY. SLM

APPROVED BY: TEC

DATE: MAY 2001

DATE PRINTED:

PROJ. NO. 4781.07

RLE NO. 47B107tO.DWG

FUURE3-6
744 Mtorttonrf Tnl
Madison, Ifl 5J717-IS34
P.O. BO. aaa

HI flTOt-tStt
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e MATCH LINE
' V (FIGURE 3-6)

/ a / / / / - / A \,' &\i i i/r

\ A 1 II Inli

V\ \ \ \'—*~

FLQWUhe J >— re 1

A /

E 786,700

LEGEND

—X X-

425

PROPOSED CEOPROBE BORING
LOCATION

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

FORMER FENCE LOCATION

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

EXISTING CONDITIONS CONTOURS

PCB EXCAVATION CONTOURS
(FOOT!) (1997)

DRAINAGE FLOWUNE

K' GEOLOGIC CROSS SECTION LOCATOR

NOTES

1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH & WILDLIFE SERVICE.

2 CONTOURS OF PCS EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL. PROFESSIONAL LAND
SURVEYOR. MARION. ILLINOIS. FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCS OPERABLE UNIT.
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GTt.

FIGURE KEY

o.
NO. BY DATE REVISION

PROJECT: CRAB ORCHARD NWR - PCB OJLJL
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE:

SOIL BORING AND GEOLOGIC CROSS SECTION
LOCATOR MAP-AREA 9 REPOSITORY

DRAWN fff: SgWERTD

CHECKED BY: SUI

APPROVED BY: TIG DATE MINTED:

DATE: MAY 2001

PftOJ. NO. 47S1.07
FU£ NO. 47S107M.DWG

FIGURE 3-7

P.O. Bo* W2J
MxDion, m snos-ma
PfMn«: eoe/SJt-4444



CENTER SWALE
(APPROXIMATE CURRENT
LOCATION)

J" (HGURE 3>sl8) :'"' A

MATCH
(FIGURE

LEGEND

• VM2*

SJ

SBM

-410

tu-

GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

CROUNDWATER MONITORING WELL (2")

MONITORING POINT (2*)
(INSTALLED BY RMT IN 2000)

MULTI PHASE EXTRACTION WELL (4")
(UPPER CLAY)
(INSTALLED BY RMT IN 2000)

UULTI PHASE EXTRACTION WELL (4")
(UPPER SAND)
(INSTALLED BY RMT IN 2000)

CEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4~)
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTl}

BENCH MARK

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

EXISTING CONDITIONS CONTOURS

PCS EXCAVATION CONTOURS
(FDGTI) (1997)

DRAINAGE FLOWUNE

GEOLOGIC CROSS SECTION LOCATOR

NOTES

1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH & WILDLIFE SERVICE.

2. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR. MARION. ILLINOIS, FOR FLUOR DANIEL. INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0, MARCH 1998, PREPARED BY FLUOR DANIEL GTI.

FIGURE KEY

NO. BY 0*TE REVISION

CRAB ORCHARD NWR - PCB OOJL
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE:SOIL DORINO AND GEOLOGIC CROSS-

SECTION LOCATOR MAP - AREA » REPOSITORY

DRAWN BY: aCWIRTD

CHECKED BY: SU4

APPROVED BY: TEC

0»TE: M» 2001

PROJ NO. 4711.07
FILE NO. 47810725.DWG

FIGURE 3-fl

744 tteotthmi Trail
•button. HI J3?l7-ta34
P.O. Bo* 8123
MMTMfl. m 5370B-BSZJ
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NOTE&

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOO0.03) REPRESENTS TOTAL VOC CONCENTRATION
M SOIL, mg/kg

UTHOLOQIC UNITS (USCS CLASSIFICATION) LEGEND

] IflPSOd

j ILL

| SIT (M.)

j SLTY CLAY (a)

j CLAY (a)
I CLAYEY SILT (ML)

SAND (SP)

| POORLY GRADED GRAVEL

I StLTV GRAVEL «KTH SANO (GU)

| SK.TY SANO WITH CRAWL (SW)

I SLTY SAND (SM)

: SANDSTONE

DOLOMITE

SANDY SILT

--------- EMSTMG GROUND SURFACE

-̂  -- WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET, MS.)

WELL SEAL

WEU CASING

WELL SCREEN

-10

•20

HORIZONTAL SCALE

VERTICAL SCALE EXAOOERATED SX

QEOLoac CBoaa SECTION A-A-
CRAB ORCHARD NWR PCB OU

MARION. ILLINOIS

PRELIMINARY DESIGN REPORT

am. ft. SIPffiKTO
r: TEG

UOL MAY 2001

4781.07

FIGURE 3-8
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NOTEft

t. CROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

LTTHOLOGIC UNITS (USCS CLASSIFICATION) LEGEND

POORLY GRADED GRAVE.

SLTY GRAVEL WITH SAND (GV)

SL1Y SATO wTTH GRAVa (SM)

SLTY SANO (SM)

SANDSTONE

DOLOMITE
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NOTES

1. CROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABU MAP FIGURE 3-27.
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370 -

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.
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NOTES:

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE UAP FIGURE 3-27.
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PRELIMINARY DESIGN REPORT

pan, gr. SIEWERTO
trrmat rr. TEC

MAY 2001

Him. I 4781.07
«r/47810767.DWG

FIGURE 3-12



NORTH
F

r430

•420

•410

•400

•390

•380

370

UTHOLOQIC UNITS (USCS CLASSIFICATION)

o o o

(J (J O
Ld LJ Ul

8 3 3

(409.83)

UPPER
CLAY

NOTES

LEGEND

gg TQPSOL

ffl SIT <UL)

gg SH.TY CLAY (CL)

^ OAY (a)
03 CLAYEY SILT (UL)

m SAND (SP)
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1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.
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370 J

3

NOTE&

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.
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ITOPSWL
j nu.
I SLT <UL)
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| CLAY (a)
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NOTES:

1. GROUNOWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

LJTHOLOQIC UNITS (USC8 CLASSIFICATION) LEGEND
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1. GROUNOWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

LTTHOLOGIC UNITS (USCS CLASSIFICATION) LEGEND

ITOPSOR.
I nu.
I SLT (UL)

I SILTY CLAY (CL)

CLAY (a)

CLAYEY SILT (ML)
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SLTY GRAND. WITH SAND (GU)

( SILTY SAND WITH GRAVEL (SU)

SLTY SAND (SM)
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^ WHERE INFERRED

-̂  WATER TABLE SURFACE

(81105) GROUNDWATEft HEAD ELEVATION (FIET. USL)
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VEOTKAL SCALE EXAOOERATED SX

GEOLOGIC CROSS SECTION I-T
CRAB ORCHARD NWR PCB O.U.

MARION. ILLINOIS
PRELIMINARY DESIGN REPORT

OHM. IT: SIEWERTD

•mmai rr: TEG

MAY 2001
nnu / 4781.07
ni I 47810755.DWG

nauRE 3-tt



r440

L-430
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370
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430 H

420-I

410 -{

400 H
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370 J

NOTES:

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.
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| SWY CLAY (a)
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DOLOUTTE
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WELL SCREEN

-10

-20
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»-370

UTHOLOGIC UNITS (USCS CLASSIFICATION)

1. GROUNOWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.
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| SLT (ML)

j SILTY CLAY (a)

j CLAY (tt)

| CLAYEY SILT (ML)
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•10
HORIZONTAL SCALE

VERTICAL SCALE EXAGGERATED 3X

370-"
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PRELIMINARY DESIGN REPORT
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NOTE&
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1. CROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.
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| POORLY GRADED GRAVEL
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410 -

400-
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QEOLOQIC CROSS SECTION L-U
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PRELIMINARY DESIGN REPORT

NOTES:

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.
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410
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SILIY SAND (SU)
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----- EXISTING GROUND SURFACE

WATER TABLE SURFACE
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NOTES

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.
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Fill

4*

277ft,

Sandstone Bedrock
Approximately

39 ft. Depth
318ft.

Figure 3-23
3D Depiction Of Geology

Building 1-1-2

3X Vertical Exaggeration
Looking Northwest
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286ft

Figure 3-24
3D Depiction of Geology

Building 1-1-3 Area

363ft.

Fill

Upper Clay

Till (Lower Clay)

Sand and Gravel Lens

Till (Lower Clay)

Sandstone Bedrock

Approximately
55 ft. Depth

3X Vertical Exaggeration
Looking Northwest

G://DATA/HYDRO/4781/PHOTOSHOPFILES/1113SITE/1113GEOPSD



226ft.

Figure 3-25
3D Depiction Of Geology

Building 1-1-23 Area

Upper Clay

Upper Sand

Till (Lower Clay)

Approximately
52 ft. Depth

3X Vertical Exaggeration
Looking East
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Bldg. 1-1-25
Fill

Upper Clay

Till (Lower Clay)

Approximately
62 ft. Depth

Figure 3-26
3D Depiction Of Geology

Beneath Area 9 Repository

3X Vertical Exaggeration
Looking North
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I 'i \

LEGEND

• 33MWC-24

® MP-2

SGP-1C

S33B-3W

GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2OOO)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2")
(INSTALLED BY RUT IN 2000)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCS EXCAVATION CONTOURS
(FDGTI) (1997)

UNDERGROUND 12" WATER MAIN
LOCATION (APPROXIMATE)

TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRATION CONTOUR

NOTES

1. CONCRETE SLAB BELIEVED TO HAVE BEEN DEMOLISHED
AND REMOVED DURING PCB REMEDIAL ACTION IN 1996.
HOWEVER, DOCUMENTATION FOR THIS WORK DOES
NOT EXIST.

2. STEEL CASING CUT-OFF APPROXIMATELY 1 FOOT ABOVE
GROUND. FILLED WITH GROUT, AND COVER PLATE WELDED
TO OPENING. CASINGS WERE INSTALLED DURING THE
SUMMER OF 1998 GROUNDWATER INVESTIGATION, BUT
WERE NOT COMPLETED AS MONITORING WELLS.

3. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH & WILDLIFE SERVICE.

4. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL. PROFESSIONAL LAND
SURVEYOR, MARION, ILLINOIS, FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT.
REV. 0. MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

FIGURE 4-1-

FIGURE KEY

NO. BY DATE REVISION

PROJECT: CRAB ORCHARD NWR - PCB OJLJL
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

SHEET TITLE: VOC CONCENTRATIONS IN SOIL
BUILDING 1-1-2

0 TO 12 FOOT INTERVAL
DRAWN BY: SIEWERTD

CHECKED BY: SLM

APPROVED BY: TEC

DATE: MAY 2001

PROJ. NO. 4781.07

FIL£ NO. 47810749.DWG

FIGURE *-1

744 Heartland Trail
*terf/50n, Wl 53717-1334

P.O. Bo* flSiJ
Uadisaa, Wl SJ7W-S92J
Pnone: 608/831-4444

Revision Level



LEGEND

•0SB-107

• 33MWC-24

* MP-2

ill

POSSIBLE EDGE OF FORMER
BUILDING CONCRETE FLOOR SLAE
(SEE NOTE 1) \

GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2")
(INSTALLED BY RMT IN 2000)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

UNDERGROUND 12" WATER MAIN
LOCATION (APPROXIMATE)

TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRATION CONTOUR

1. CONCRETE SLAB BELIEVED TO HAVE BEEN DEMOLISHED
AND REMOVED DURING PCB REMEDIAL ACTION IN 1996.
HOWEVER, DOCUMENTATION FOR THIS WORK DOES
NOT EXIST.

2. STEEL CASING CUT-OFF APPROXIMATELY 1 FOOT ABOVE
GROUND. FILLED WITH GROUT, AND COVER PLATE WELDED
TO OPENING. CASINGS WERE INSTALLED DURING THE
SUMMER OF 1998 GROUNDWATER INVESTIGATION, BUT
WERE NOT COMPLETED AS MONITORING WELLS.

3. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH & WILDLIFE SERVICE.

4. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR, MARION, ILLINOIS, FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT.
REV. 0, MARCH 1998, PREPARED BY FLUOR DANIEL GTI.

FIGURE 4-2-

FIGURE KEY

REVISION

PROJECT: CRAB ORCHARD NWR - PCB OAJ.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

VOC CONCENTRATIONS IN SOIL
BUILDING 1-1-2

12-24 FOOT INTERVAL

DATE PRINTED:

PROJ. NO. 4781.07

FILE NO. 478t0714.DWG

FIGURE 4-2

JWE
744 Heartland Trail
Madison, Wl 5J717-J9J4
P.O. ft>* 892J
Madison, Wl 537Q8-8S23
Phone: 6O8/8Jt-4*44

Revision Level
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LEGEND

• SVE

«ep-ie

B33R-3K

BCW.4&

(VOC«rt«

fTCE=«i>

^— 5
KinrceNOTES

GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2")
(INSTALLED BY RMT IN 2000)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

UNDERGROUND 12" WATER MAIN
LOCATION (APPROXIMATE)

TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRATION CONTOUR
(DASHED WHERE INFERRED)

1 . CONCRETE SLAB BELIEVED TO HAVE SEEN DEMOLISHED
AND REMOVED DURING PCB REMEDIAL ACTION IN 1996.
HOWEVER, DOCUMENTATION FOR THIS WORK DOES
NOT EXIST.

2. STEEL CASING CUT-OFF APPROXIMATELY 1 FOOT ABOVE
GROUND, FILLED WITH GROUT, AND COVER PLATE WELDED
TO OPENING. CASINGS WERE INSTALLED DURING THE
SUMMER OF 1998 GROUNDWATER INVESTIGATION, BUT
WERE NOT COMPLETED AS MONITORING WELLS.

3. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH & WILDLIFE SERVICE.

4. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR. MARION. ILLINOIS, FOR FLUOR DANIEL. INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT.
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

FIGURE KEY

CRAB ORCHARD NWR - PCB O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

SHEET TITLE: VOC CONCENTRATIONS IN SOIL
BUILDING 1-1-2

24-36 FOOT INTERVAL

DRAWN BY: SIEWERTD

CHECKED BY: SLM

APPROVED BY: TEG

DATE: MAY 2001

PROj. NO. 4781.07
FILE NO. 47810734. DWG

FIGURE 4-3

P.O. Box B921
AWrtson, »/ 5J70S-SS2J
Prtone: 608/831-4444
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A
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h420
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-390
SANDSTONE BEDROCK
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NOTES:

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOC=0.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL mg/kg

LITHOLOGIC UNITS (USCS CLASSIFICATION) LEGEND

gg| TOPSOIL

[HI SILT (ML)

^ SILTY CLAY (CL)

^ CLAY (CL)

EQJI CLAYEY SILT (ML)

FV] SAND (SP)

ĵ POORLY GRADED GRAVEL

H SILTY GRAVEL WITH SAND (GM)

g| SILTY SAND WITH GRAVEL (SM)

U SILTY SAND (SM)

:T] SANDSTONE

5] DOLOMITE

^ SANDY SILT

EXISTING GROUND SURFACE

-7 STRATIGRAPHIC BOUNDARY. DASHED
Z. WHERE INFERRED

-̂ — WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET. USL)

WELL CONSTRUCTION

WELL SEAL

WELL CASING

WELL SCREEN

—1 TOTAL VOC CONCENTRATIONS (mg/kg)

VOC=0.08 TOTAL VOC CONCENTRATIONS (mg/kg)

EAST
A1

430 -i

C=0.80

C=1.10

Ĉ=8.2I
/

C=0.89

c=i}o
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AJPPER CLAY
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(TILL)
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•voc=o.oo

•VOC=0.08

•VOC-0.00
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410 -
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HORIZONTAL SCALE

VOC CONCENTRATION CROSS SECTION A-A'
CRAB ORCHARD NWR RGB O.U.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

JfflfE
OWN. BY: SIEWERTD

APPROVED BY: TEG

CUTE- MAY 2001

PKOJ. i 4781.07

rnz I 47810771.DWG

FIGURE
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NOTES:

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VC00.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL, mg/kg

UTHOLOQIC UNITS (USCS CLASSIFICATION) LEGEND

TOPSOIL

FILL

SILT (ML)

SILTY CLAY (CL)

CLAY (CL)

CLAYEY SILT (ML)

SAND (SP)

ol POORLY GRADED GRAVEL

| SILTY GRAVEL WITH SAND (GM)

! SILTY SAND WITH GRAVEL (SM)

U SILTY SAND (SM)

I SANDSTONE

j DOLOMITE

j\ SANDY SILT

EXISTING GROUND SURFACE

STRATIGRAPHIC BOUNDARY. DASHED
WHERE INFERRED

WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET. MSL)

WELL CONSTRUCTION

WELL SEAL

WELL CASING

WELL SCREEN

-— 1 TOTAL VOC CONCENTRATIONS (mg/kg)

VOC=0.08 TOTAL VOC CONCENTRATIONS (mg/kg)

HORIZONTAL SCALE

VERTICAL SCALE EXAGGERATED 3X

VOC CONCENTRATION CROSS SECTION B-B*
CRAB ORCHARD NWR PCB O.U.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

nor.
OWN, erf-. SIEWERTD
APPRWED BY: TEG

0«E MAY 2001

PKOJ. i 4781.07

/ 47810772.DWG

FIGURE 4-5



282 ft.

0.1 ppm 1 ppm 3 ppm 10 ppm

Figure 4-6
3D Fence Diagram Showing Total VOC Concentrations In Soil

Building 1-1-2 Area

Approximately
36 ft. Depth

3X Vertical Exaggeration
Looking West

G-7/DATA/HYDRO/4781/PHOTOSHOPFILES/I12SITE/I12FEN.PSD



265

Water Table

Approximately
38 ft. Depth

3X Vertical Exaggeration
Looking West

Figure 4-7
3D Diagram Showing Total VOC Concentrations In Soil

At or Above 3 mg/kg (ppm)
Building 1-1-2 Area

G:ffDATA/HYDROM781/PHOTOSHOPFILESmi2SITBl112Chm.PSD



liWOllml

\ \\ N
EXISTING UNDERGROUND WATER LINE
(APPROXIMATE LOCATION)

\
POSSIBLE EDGE OF \ ,'~
FORMER CONCRETE SLAB; i
(SEE NOTE 1)

LEGEND

<j»SB-1U

• 33MWOM

SOP-HE

B 3380E10I

(VOCMOB6)

(TCEMXW)

1

NOTES

PROPOSED GEOPROBE BORING
LOCATION

GROUNDWATER MONITORING WELL (2")

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

EXISTING UNDERGROUND WATER LINE
(APPROXIMATE LOCATION)

TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRAT10N CONTOUR

CONCRETE SLAB BELIEVED TO HAVE BEEN DEMOLISHED
AND REMOVED DURING PCB REMEDIAL ACTION IN 1996.
HOWEVER, DOCUMENTATION FOR THIS WORK DOES
NOT EXIST.

2 CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH & WILDLIFE SERVICE.

3. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR. MARION. ILLINOIS, TOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

FIGURE 4-8 •

NO. DATE REVISION

PROJECT: CRAB ORCHARD NWR - PCB O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE: VOC CONCENTRATIONS IN SOIL

BUILDING 1-1-3
0-12 FOOT INTERVAL

DRAWN BY: SIEWERTD

CHECKED BY: SLM

APPROVED BY: TEC
DATE: MAY 2001

SCALE:

DATE PRINTED:

PROJ. NO. 17»1.07
FILE NO 47810705.0WG

FIGURE 4-8

jour
744 Heertfand Trail
Vorf/son, Wl 53717-1934
P.O. Box 8923
AfedVMn, Wl 53708-892J
Phone: 6O8/831-4444

Revision level
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tiffi

LEGEND

• 33MWO-W

SOfMlE

N3380E01

PROPOSED GEOPROBE BORING
LOCATION

GROUNDWATER MONITORING WELL (2")

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

EXISTING UNDERGROUND WATER LINE
(APPROXIMATE LOCATION)

TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRATION CONTOUR
(DASHED WHERE INFERRED)

NOTES

. CONCRETE SLAB BELIEVED TO HAVE BEEN DEMOLISHED
AND REMOVED DURING PCS REMEDIAL ACTION IN 1996.
HOWEVER, DOCUMENTATION FOR THIS WORK DOES
NOT EXIST.

CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH 4 WILDLIFE SERVICE.

. CONTOURS OF PCS EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR, MARION. ILLINOIS, FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCS OPERABLE UNIT,
REV. 0, MARCH 1998, PREPARED BY FLUOR DANIEL GTI.

FIGURE 4-9

FIGURE KEY

NO. BY DATE REVISION

PROJECT: CRAB ORCHARD NWR - PCB O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE: VOC CONCENTRATIONS IN SOIL

BUILDING 1-1-3
12-24 FOOT INTERVAL

DRAWN BY: SIEWERTD

CHECKED BY: SLM

APPROVED BY: TEG

DATE: MAY 2001

DATE PRINTED:

PROJ. NO. 47S1.07
FILE NO. 4781073B.OWG

FIGURE 4-9

Revision L«v«l
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LEGEND

•̂SB-113

• 33MWC-W

SOP-tlE

H3380EBI

(VOC..04D

CTCErtl.41)

1 —

NOTES

PROPOSED GEOPROBE BORING
LOCATION

GROUNDWATER MONITORING WELL (2")

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (199*)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

EXISTING UNDERGROUND WATER LINE
(APPROXIMATE LOCATION)

TOTAL VOCs (mg/lig)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRATION CONTOUR
(DASHED WHERE INFERRED)

. CONCRETE SLAB BELIEVED TO HAVE BEEN DEMOLISHED
AND REMOVED DURING PCB REMEDIAL ACTION IN 1996.
HOWEVER, DOCUMENTATION FOR THIS WORK DOES
NOT EXIST.

. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27. 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH & WILDLIFE SERVICE.

3. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR. MARION, ILLINOIS. FOR FLUOR DANIEL. INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0, MARCH 1998, PREPARED BY FLUOR DANIEL GTI.

FIGURE 4-10

FIGURE KEY

NO. DATE REVISION

PROJECT: CRAB ORCHARD NWR - PCB Oil.
MARION. ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE: VOC CONCENTRATIONS IN SOIL

BUILDING 1-1-3
24 TO 36 FOOT INTERVAL

DRAWN BY: SIEWERTD

CHECKED BY: SLU

APPROVED BY: TEG

DATE: MAY 2001

DATE PRINTED:

PROJ. No. 4781.07

FILE NO. 47S107M.DW

FIGURE 4-10

744 Heortiond Tnn
Mtxlison, Wl 5J7I7-1334
P.O. Bo* B923
Uadison. Wl S3708-892J
Phone- 608/331-4444
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1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOC-0.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL, mg/kg

LITHOLOGIC UNITS (USCS CLASSIFICATION)

LEGEND

TOPSOIL

FILL

SILT (ML)

SILTY CLAY (CL)

CLAY (CL)

CLAYEY SILT (ML)

SAND (SP)

3 POORLY GRADED GRAVa

] SILTY GRAVEL WITH SAND (GM)

g| SILTY SAND WITH GRAVEL (SM)

U SILTY SAND (SM)

Hj SANDSTONE

DOLOMITE

j\ SANDY SILT

EXISTING GROUND SURFACE

-7 STRATIGRAPHIC BOUNDARY. DASHED
Z- WHERE INFERRED

-̂  WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET. MSL)

WELL CONSTRUCTION

WELL SEAL

WELL CASING

WELL SCREEN

1 TOTAL VOC CONCENTRATIONS (mg/kg)

VOC=0.08 TOTAL VOC CONCENTRATIONS (mg/kg)

VOC CONCENTRATION CROSS SECTION
CRAB ORCHARD NWR PCS O.U.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

HORIZONTAL SCALE

VERTICAL SCALE EXAGGERATED 3X

OWN. BV: SIEWERTD

APPROVED BY: TEG

CUTE MAY 2001
PKOJ. i 4781.07

ni£/ 47810773.DWG

FIGURE 4-12
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-380

NOTES:

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOO0.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL, mg/kg

LITHOLOGIC UNITS (USCS CLASSIFICATION)

SANDSTONE BEDROCK

LEGEND

TOPSOIL

FILL

SILT (ML)

SILTY CLAY (CL)

CLAY (CL)

CLAYEY SILT (ML)

SAND (SP)

POORLY GRADED GRAVEL

j] SILTY GRAVEL WITH SAND (GM)

| SILTY SAND WITH GRAVEL (SM)

H SILTY SAND (SM)

:] SANDSTONE

DOLOMITE

] SANDY SILT

EXISTING GROUND SURFACE

-y STRATIGRAPHIC BOUNDARY. DASHED
Z- WHERE INFERRED

-̂  WATER TABLE SURFACE

(415.61) GROUNDWATER HEAD ELEVATION (FEET. MSL)

WELL CONSTRUCTION

WELL SEAL

WELL CASING

WELL SCREEN

1 TOTAL VOC CONCENTRATIONS (mg/kg)

VOC=0.08 TOTAL VOC CONCENTRATIONS (mg/kg)

VOC=0.00

SOUTH
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HORIZONTAL SCALE

VERTICAL SCALE EXAGGERATED 3X

®P VOC CONCENTRATION CROSS SECTION D-D1

CRAB ORCHARD NWR PCS O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

20

OWN. BY: SIEWERTD

APPROVED BY: TEG

047E MAY 2001

PROJ. i 4781.07

ni£ J 47810774.DWG

FIGURE 4-13



0.1 ppm 1 ppm 3 ppm 10 ppm 100 ppm

Approximately
45 ft. depth

256ft.

3X Vertical Exaggeration
Looking Northwest

Figure 4-14
3D Fence Diagram Showing Total VOC Concentrations in Soil

Building 1-1-3 Area

G:«DATA/H YDROM781/PHOTOSHOPFILES/I113SITE/1113FENCE.PSD



SB-132

274ft;

Water Table

Y Approximately
50ft. Depth

3X Vertical Exaggeration
Looking Northwest

0.1 ppm 1 ppm 3 ppm 10 ppm 100 ppm

Figure 4-15
3D Diagram Showing Total VOC Concentrations In Soil

At or Above 3 mg/kg (ppm)
Building 1-1-3 Area

G://DATA/WDRO/4781/PHOTOSHOPFILES/1113SITE/1113CHM.PSD



LEGEND

iMjiifiil

OUTSIDE WALL OF
FORMER ANNEX "A
(SEE NOTE 3)

POSSIBLE FORMER
ACCESS DRIVE
(NO RECORDS AVAILABLE)

(VOC.=ND)
/ i'; CTCE.ND)

EDGE OF PAVEMENT
(TO BE FIELD VERIFIED)

CEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2")
(INSTALLED BY RMT IN 2000)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY RMT IN 2000)

MULTI PHASE EXTRACTION WELL (4")
(UPPER CLAY)
(INSTALLED BY RMT IN 2000)

MULTI PHASE EXTRACTION WELL (4")
(UPPER SAND)
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4')
(INSTALLED BY FDGTI)

BENCH MARK

POWER POLE

EXISTING FENCE

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

ISOCONCENTRATION CONTOUR
(DASHED WHERE INFERRED)

TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)

1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27. 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH 4 WILDLIFE SERVICE.

2. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR. MARION ILLINOIS FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT.
REV. 0. MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

3. ANNEX "A" WAS DECONTAMINATED AND DEMOLISHED DURING
THE PCB REMEDIAL ACTION IN 1997.

FIGURE KEY

REVISION

PROJECT: CRAB ORCHARD NWR - PCB Oil.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE: VOC CONCENTRATIONS IN SOIL

BUILDING 1-1-23
0 TO 12 FOOT INTERVAL

SCALE:

DATE PRINTED:

PROJ NO. 4781.07
RLE NO. 47B10743.DWC

FIGURE 4-16

uesr Revision Ltvel

P.O. Bon 8923
Ateft'son, Wl 53708-8923
Phone: 608/831-4*4*



GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2"
(INSTALLED BY RMT IN 2000)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY RMT IN 2000)

MULTI PHASE EXTRACTION WELL (4")
(UPPER CLAY)
(INSTALLED BY RMT IN 2000)

MULTI PHASE EXTRACTION WELL (•*")
(UPPER SAND)
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

BENCH MARK

POWER POLE

EXISTING FENCE

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

ISOCONCENTRATION CONTOUR
(DASHED WHERE INFERRED)

TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)
L I OUTSIDE WALL OF

FORMER ANNEX "A"
(SEE NOTE 3)

1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH 4 WILDLIFE SERVICE.

2 CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL. PROFESSIONAL LAND
SURVEYOR. MARION. ILLINOIS, FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT.
REV. 0. MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

POSSIBLE FORMER
ACCESS DRIVE
(NO RECORDS AVAILABLE)

* < f ' i f < - . ™ WOC

. ANNEX "A" WAS DECONTAMINATED AND DEMOLISHED DURING
THE PCB REMEDIAL ACTION IN 1997.

EDGE OF PAVEMENT
(TO BE FIELD VERIFIED] PROJECT: CRAB ORCHARD NWR - PCB OOJ.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

POSSIBLE FORMER
COVERED WALKWAY
(NO RECORDS AVAILABLE)

SHEET TITLE: VOC CONCENTRATIONS IN SOIL
BUILDING 1-1-23

12 TO 24 FOOT INTERVAL

jii



CEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2")
(INSTALLED BY RMT IN 2000)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY RMT IN 2000)

MULTI PHASE EXTRACTION WELL (4")
(UPPER CLAY)
(INSTALLED BY RMT IN 2000)

MULTI PHASE EXTRACTION WELL (4")
(UPPER SAND)
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

BENCH MARK

POWER POLE

EXISTING FENCE

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

ISOCONCENTRATION CONTOUR
(DASHED WHERE INFERRED)

TOTAL VOCs

TRICHLOROETHENE (mg/kg)

OUTSIDE WALL OF
FORMER ANNEX "A"
(SEE NOTE 3)

1 CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINS!
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH 4 WILDLIFE SERVICE.

2. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWING:
PREPARED BY ROBERT G. SEWELL. PROFESSIONAL LAND
SURVEYOR, MARION, ILLINOIS, FOR FLUOR DANIEL. INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

POSSIBLE FORMER
ACCESS DRIVE
(NO RECORDS AVAILABLE)

3. ANNEX "A- WAS DECONTAMINATED AND DEMOLISHED DURINI
THE PCB REMEDIAL ACTION IN 1997.

„ --,«$•*?' v y^rfi-—^

t.2+ TO 36 FEET

TO 48 FEET
EDGE OF PAVEMENT
(TO BE FIELD VERIFIED) PROJECT: CRAB ORCHARD NWR - PCB O.U.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

SHEET TITLE: VOC CONCENTRATIONS IN SOIL
BUILDING 1-1-23

DEEPER THAN 24 FOOT INTERVAL

744 Heartland Trait
Uad/son, »l 5J7I7-ISJ«
P.O. Bo* 892J
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1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOC-0.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL, mg/kg

LITHOLOQIC UNITS (USCS CLASSIFICATION)

LEGEND

EXISTING GROUND SURFACE

TOPSOIL

FILL

SILT (ML)

SILTY CLAY (CL)

CLAY (CL)

CLAYEY SILT (ML)

SAND (SP)

|̂ POORLY GRADED GRAVEL

SILTY GRAVEL WITH SAND (GM)

&] SILTY SAND WITH GRAVEL (SM)

H SILTY SAND (SM)

TT| SANDSTONE

DOLOMITE

i SANDY SILT

- , rWHERE INFERRED

-f WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET, MSL)

WELL CONSTRUCTION

WELL SEAL

WELL CASING

WELL SCREEN

—1— TOTAL VOC CONCENTRATIONS (mg/kg)

VOC=0.08 TOTAL VOC CONCENTRATIONS (mg/kg)
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HORIZONTAL SCALE

VERTICAL SCALE EXAGGERATED 3X

VOC CONCENTRATION CROSS SECTION E-E
CRAB ORCHARD NWR PCB O.U.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT
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1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOC=0.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL, mg/kg

LITHOLOGIC UNITS (USCS CLASSIFICATION)

LEGEND

TOPSOIL

FILL

SILT (ML)

SILTY CLAY (CL)

CLAY (CL)

CLAYEY SILT (ML)

SAND (SP)

POORLY GRADED GRAVEL

SILTY GRAVEL WITH SAND (GM)

SILTY SAND WITH GRAVEL (SM)

SILTY SAND (SM)

SANDSTONE

DOLOMITE

SANDY SILT

EXISTING GROUND SURFACE

-?• STRATIGRAPHIC BOUNDARY. DASHED
Z. WHERE INFERRED

-J— WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET. MSL)

WELL CONSTRUCTION

WELL SEAL

WELL CASING

WELL SCREEN

1«— TOTAL VOC CONCENTRATIONS (mg/kg)

VOC=0.08 TOTAL VOC CONCENTRATIONS (mg/kg)

370

i
UJ

VOC CONCENTRATION CROSS SECTION F-F
CRAB ORCHARD NWR PCB O.U.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

HORIZONTAL SCALE

VERTICAL SCALE EXAGGERATED 3X jour.
OWN. BY: SIEWERTD

APPROVED BY: TEG

CUTE; MAY 2001

PROJ. t 4781.07

nu- f 47810776A.DWG

FIGURE 4-20



Approximately 52 ft. Depth

223ft.

0.1 ppm 1 ppm 3 ppm lOppm 100ppm

3X Vertical Exaggeration
Looking Northeast

Figure 4-21
3D Fence Diagram Showing Total VOC Conventrations In Soil

Building 1-1-23 Area

GI//DATA/HYDRO/4781/PHOTOSHOPFILES/H123S1TE/I1123FEN.PSD
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Figure 4-22
3D Diagram Showing Total VOC Concentrations In Soil

At or Above 3 mg/kg (ppm)
Building 1-1-23

Water Table

Approximately
50 ft. Depth

3X Vertical Exaggeration
Looking East
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CENTER SWALE
(APPROXIMATE CURRENT
LOCATION)

CENTER SWALE
...(FORMER LOCATION)

E 787,308"- /

MATCH LINE B-B
(FIGURE 4-24)

LEGEND

$•«-»«

• MMWC-ff

SIS

tsan-te

ftnre

BBM

- 4tO •

(VOCvuH

(tc&<uo

- XIW4

NOTES

GEOPR06E BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2')
(INSTALLED BY RMT IN 2000)

MULT1 PHASE EXTRACTION WELL (4")
(UPPER CLAY)
(INSTALLED BY RMT IN 2000)

MULT! PHASE EXTRACTION WELL (4")
(UPPER SAND)
(INSTALLED BY RMT IN 2000)

CEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (T)
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4')
(INSTALLED BY FDCTl)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

BENCH MARK

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

EXISTING CONDITIONS CONTOURS

PCS EXCAVATION CONTOURS
(FDGTI) (1997)

DRAINAGE FLOWUNE

TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)

STAFF GAUGE

1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH ft WILDLIFE SERVICE.

2. CONTOURS OF PCS EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWEU. PROFESSIONAL LAND
SURVEYOR. MARION, ILLINOIS. FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT.
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

FIGURE KEY

NO. BY DATE

PROJECT: CRAB ORCHARD NWR - PCB OJJ.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE: VOC CONCENTRATIONS IN SOIL

AREA • REPOSITORY
0 TO 26 FOOT INTERVAL

DRAWN BY: SKWtKTD

CHECKED BY: SUI

APPROVED BIT: TO

OWE: OKI 2001

SCALE: PROJ. NO. 47«!.C7
FILE NO. 47810745.DWO

FIGURE 4-23

P.O
• M ,
fhm: fOt/at-4444



•rrr.. (FIGURE 4-23)
MATCH LINE B-B PROPOSED CEOPROBE BORING

LOCATION

CEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

FORMER FENCE LOCATION

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(FT CORP.) (199*)

EXISTING CONDITIONS CONTOURS
TOP OF REPOSITORY

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

DRAINAGE FLOWUNE

TOTAL VOCt (mj/kg)

TRICHLOROETHENE

.E. 7^7,000 'j ; ^
\ i 1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE

FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27. 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH ft WILDLIFE SERVICE.

2. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWEU, PROFESSIONAL LAND
SURVEYOR, MARION, ILLINOIS. FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TIRED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GT1.

FORMER FENCS-:
AROUND AREA 3
LANDFILL

PROJECT: CRAB ORCHARD NWR - PCB OJU.
MARION, HJ.INOIS

PREUMINARY DESIGN REPORT

SHEET TITLE: VOC CONCENTRATIONS IN SOIL
AREA 8 REPOSITORY

0 TO 18 FOOT INTERVAL

IHaditon, Wl 5J717-18M
P.O.
Had/sat, NT aroe-ma



E 787,500

CENTER SWALE
(APPROXIMATE CURRENT
LOCATION)

8̂8-417
/ 7-WOC..ND)

/ ,,.' CTCE-ND)

CENTER SWALE -
(FORMER LOCATION)
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MATCH LINE B-B
(FIGURE 4-26)

LEGEND

• 33MWCI7

» UP-3A
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©MPE-U6

fcGP-BA

833R-Z30

BOMS-.W
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S- S ' I

BBU

(VOC«=0.4D

(TCEriUtt

1 —

NOTES

GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2")
(INSTALLED BY RMT IN 2000)

MULT PHASE EXTRACTION WELL (*")
(UPPER CLAY)
(INSTALLED BY RMT IN 2000)

MULTl PHASE EXTRACTION WELL (*")
(UPPER SAND)
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

BENCH MARK

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

EXISTING CONDITIONS CONTOURS

PCS EXCAVATION CONTOURS
(FDGTI) (1997)

DRAINAGE FLOWLINE

VOLATILE ORGANIC COMPOUNDS (mg/kg)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRATION CONTOUR
(DASHED WHERE INFERRED)

. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH & WILDLIFE SERVICE.

2. CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL. PROFESSIONAL LAND
SURVEYOR MARION, ILLINOIS, FOR FLUOR DANIEL. INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT.
REV. 0. MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

FIGURE KEY

o
NO. BY DATE REVISION

PROJECT: CRAB ORCHARD NWR - PCB O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE: VOC CONCENTRATIONS IN SOIL

AREA 9 REPOSITORY
26 TO 36 FOOT INTERVAL

DRAWN BY: SIEWERID

CHECKED BY: SLM

APPROVED BY: TO

DATE: MAY 2001

SCAL£: PROJ. NO. 4701.07
RLE NO 47810746.DWG

FIGURE 4-26

744 Heortlond Troll
Motf/son, 147 5J7>7-fgJ4

P.O Box 8923
Atad/son, MV 53708-892J
Fheni: 600/831-4444



| s

llj.1111lliluij

E 787,100 ;jf
;CD
fas

w "">•

7 &7/5
a m \/ f/i i nil \ i•• > i /1 f / / /

o
^r

,J*-'
r^'
M

""X .:;X^ ,f (FIGURE 4-25)

5;/ THATCH LINE B-B
* ••""
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LEGEND

088-421

SGP-BA

H32R-22S

--* »/

E 786,700

(VOCK04D

(TCErtUD
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NOTES

PROPOSED GEOPROBE BORING
LOCATION

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

FORMER FENCE LOCATION

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

EXISTING CONDITIONS CONTOURS

PCS EXCAVATION CONTOURS
(FDGTI) (1997)

DRAINAGE FLOWLINE

TOTAL VOCs (rug/kg)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRATION CONTOUR

1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27. 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S FISH Je WILDLIFE SERVICE.

2. CONTOURS OF PCS EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL. PROFESSIONAL LAND
SURVEYOR. MARION. ILLINOIS. FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCS OPERABLE UNIT.
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GTI.
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FIGURE KEY

NO. BY DATE

PROJECT: CRAB ORCHARD NWR - PCS O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

SHEET TITLE: VOC CONCENTRATIONS IN SOIL
AREA 9 REPOSITORY

18 TO 36 FOOT INTERVAL

DRAWN BY: SIEWCRTD

CHECKED BY: SLM

APPROVED BY: TIC |DATE PRINTED:

DATE: MAY 2001

PROJ. NO. 4781.07

FILE NO. 47810722.DWG

FIGURE 4-26

nor. P.O. Box 8923
Madison, Wl 53708-892J
Phone: 6O9/8J1-4444



CENTER SWALE
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LOCATION)
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# SB-418

• 33UWCI7

©MPE-UC

SGP-CA
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NOTES

GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2")
(INSTALLED BY RMT IN 2000)

MULTl PHASE EXTRACTION WELL (4")
(UPPER CLAY)
(INSTALLED BY RMT IN 2000)

MULTl PHASE EXTRACTION WELL (4")
(UPPER SAND)
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTl)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

BENCH MARK

EXISTING BUILDING

PRE-PCB EXCAVATION CONTOURS
(IT CORP.) (1994)

EXISTING CONDITIONS CONTOURS

PCB EXCAVATION CONTOURS
(FDGTI) (1997)

DRAINAGE FLOWLINE

TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRATION CONTOUR
(DASHED WHERE INFERRED)

CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH j£ WILDLIFE SERVICE.

CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR, MARION. ILLINOIS. FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

FIGURE 4-?7«-

FIGURE KEY

o.
DATE REVISION

PROJECT: CRAB ORCHARD NWR - PCB O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE: VOC CONCENTRATION IN SOIL

AREA 9 REPOSITORY
36 TO 46 FOOT INTERVAL

DRAWN BY: 5IEWERTD

CHECKED BY: SLM

APPROVED BY: TEG

DATE: MAY 2001

DATE PRINTED:

PROJ. NO. 4781.07

FILE NO. 47B10747.DWO

FIGURE 4-27

our. P.O Bo* 8923
Uodtson, m 5370e-S92J
Phone: COS/S31-4444



" (FIGURE 4-27)
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E 787,100 » ..ILn (/
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GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

FORMER FENCE LOCATION

EXISTING BUILDING

\...... PCS EXCAVATION CONTOURS
(FDGTI) (1997)

DRAINAGE FLOWLINEmmj i
«-' /(VS^ ;/ />(> / TOTAL VOCs (mg/kg)

TRICHLOROETHENE (mg/kg)

ISOCONCENTRATION CONTOUR
(DASHED WHERE INFERRED)

. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27, 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH & WILDLIFE SERVICE.

/ .^ 2 CONTOURS OF PCB EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL, PROFESSIONAL LAND
SURVEYOR, MARION, ILLINOIS. FOR FLUOR DANIEL, INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0. MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

i-'

§'786:800 '7^^

PROJECT: CRAB ORCHARD NWR - PCB O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

VOC CONCENTRATIONS IN SOIL
AREA 9 REPOSITORY

38 TO 46 FOOT INTERVAL
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1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOC=0.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL, mg/kg

LITHOLOGIC UNITS (USCS CLASSIFICATION)

LEGEND

TOPSOIL

FILL

SILT (ML)

SILTY CLAY (CL)

CLAY (CL)

CLAYEY SILT (ML)

SAND (SP)

Q POORLY GRADED GRAVEL

SILTY GRAVEL WITH SAND (GM)

| SILTY SAND WITH GRAVEL (SM)

H SILTY SAND (SM)

HI SANDSTONE

DOLOMITE

SANDY SILT

----- EXISTING GROUND SURFACE

- -y STRATIGRAPHIC BOUNDARY. DASHED
-̂ - WHERE INFERRED

-̂  -- WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET. MSL)

WELL CONSTRUCTION

WELL SEAL

WELL CASING

WELL SCREEN

VOC=0.08

TOTAL VOC CONCENTRATIONS (mg/kg)

TOTAL VOC CONCENTRATIONS (mg/kg)

440 n

430 H

420 H

410 H

400 H

390 H

380 J

I

i
a!
o

30 60

HORIZONTAL SCALE

VERTICAL SCALE EXAGGERATED 3X

VOC CONCENTRATION CROSS SECTION l-l'
CRAB ORCHARD NWR PCB O.U.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

JWE
OWN. BY: SIEWERTD

APPROVED BY: TEG

DATE MAY 2001

PROJ. t 4781.07

FILE t 47810779.DWG
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NOTES:

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOC-0.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL, mg/kg

LITHOLOGIC UNITS (USCS CLASSIFICATION)

440 n

420-

410 -

400-

390-

380-

LEGEND

TOPSOIL

FILL

SILT (ML)

SILTY CLAY (CL)

CLAY (CL)

CLAYEY SILT (ML)

SAND (SP)

££| POORLY GRADED GRAVEL

H SILTY GRAVEL WITH SAND (GM)

g| SILTY SAND WITH GRAVEL (SM)

H SILTY SAND (SM)

:!] SANDSTONE

ZJ DOLOMITE

il SANDY SILT

EXISTING GROUND SURFACE

~7 STRATIGRAPHIC BOUNDARY. DASHED
4- WHERE INFERRED

-̂  WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET. MSL)

WELL CONSTRUCTION

WELL SEAL

WELL CASING

WELL SCREEN

1 TOTAL VOC CONCENTRATIONS (mg/kg)

VOC=0.08 TOTAL VOC CONCENTRATIONS (mg/kg)

370

EAST

a
CO

I
tu

V
E
R
T
I
C
A
L

C
A
L

10

VOC CONCENTRATION CROSS SECTION l-l'
CRAB ORCHARD NWR PCB O.U.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT
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LITHOLOQIC UNITS (USCS CLASSIFICATION)

380-

TOPSOIL

FILL

SILT (ML)

SILTY CLAY (CL)

CLAY (CL)

CLAYEY SILT (ML)

SAND (SP)

POORLY GRADED GRAVEL

SILTY GRAVEL WITH SAND (GM)

SILTY SAND WITH GRAVEL (SM)

SILTY SAND (SM)

SANDSTONE

DOLOMITE

SANDY SILT

EXISTING GROUND SURFACE

7 STRATIGRAPHIC BOUNDARY. DASHED
^ WHERE INFERRED

-f WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET. MSL)
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TOTAL VOC CONCENTRATIONS (mg/kg)

TOTAL VOC CONCENTRATIONS (mg/kg)
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E
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I
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1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOC=0.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL, mg/kg
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3
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HORIZONTAL SCALE
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VOC CONCENTRATION CROSS SECTION J-J
CRAB ORCHARD NWR PCB O.U.
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NOTES:

TOPSOIL

FILL

SILT (ML)

SILTY CLAY (CL)

CLAY (CL)

CLAYEY SILT (ML)

SAND (SP)

POORLY GRADED GRAVEL

SILTY GRAVEL WITH SAND (GM)

SILTY SAND WITH GRAVEL (SM)

SILTY SAND (SM)

SANDSTONE

DOLOMITE

SANDY SILT

----- EXISTING GROUND SURFACE

1. GROUNDWATER ELEVATION IS INTERPRETED BASED ON THE
OCTOBER 2000 WATER TABLE MAP FIGURE 3-27.

2. (VOC=0.03) REPRESENTS TOTAL VOC CONCENTRATION
IN SOIL, mg/kg 370

WATER TABLE SURFACE

(813.05) GROUNDWATER HEAD ELEVATION (FEET, MSL)

WELL CONSTRUCTION

WELL SEAL

WELL CASING
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v
R
T
I
C
A
L

C
A
L

10

30

HORIZONTAL SCALE
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VOC CONCENTRATION CROSS SECTION K-K*

CRAB ORCHARD NWR PCB O.U.
MARION. ILLINOIS

PRELIMINARY DESIGN REPORT
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SB-405

Building 1-1-25

361ft.

SB-417

Approximately
40 ft. Depth

3X Vertical Exaggeration
Looking North

0.1 ppm 1 ppm 3 ppm 10 ppm 100 ppm

Figure 4-33
3D Fence Diagram Showing Total VOC Concentrations In Soil

Beneath Area 9 Repository
G://DATA/HYDROM781/PHOTOSHOPFILES/AREA9SITBAREA9FEN.PSD



Building 1-1-25

Water Table

Approximately
52ft. Depth

0.1 ppm 1 ppm 3 ppm 10 ppm 100 ppm

3X Vertical Exaggeration
Looking North

Figure 4-34
3D Diagram Showing Total VOC Concentrations In Soil

At or Above 3 mg/kg (ppm)
Beneath Area 9 Repository

O /̂DATA/HYDRO/4781/PHOTOSHOPflLES/AREA9SITE/AREA9CHM.PSD



(NO)
S3MWC-01«

ND

86-128

OF AREA 9 REPOSITORY

TOTAL CVOC ISOCONCENTRATION CONTOUR,
LOGARITHMIC CONTOUR INTERVAL (ug/L)
(DASHED WHERE INFERRED)

TOTAL CONCENTRATION OF CHLORINATED
VOLATILE ORGANIC COMPOUNDS (CVOCs)
DETECTED IN GROUNDWATER (ug/L).

NOT DEJECTED

WOODED AREA

GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

:NT

WOODED
AREA

NOTES

SOURCE: BASE MAP FROM "1998 TCE INVESTIGATION. WORKPLAN
AND PILOT STUDY FOR THE PCB OPERABLE UNIT AT THE CRAB
ORCHARD NATIONAL WILDLIFE REFUGE SUPERFUND SITE, MARION,
ILLINOIS' REV. 1, MAY 1998, PREPARED BY FLUOR DANIEL GTI.

1.

2. * INDICATES WELL IS SCREENED ACROSS THE UPPER SAND
UNIT. OTHER BORINGS AND MONITORING WELLS ARE
COMPLETED IN THE UPPER CLAY AND/OR THE
UPPERMOST PORTION OF THE UPPER SAND UNIT.

CVOC DATA FOR MONOITORING WELLS 33MWC-07, 33MWC-08,
33MWC-09, 33MWC-13, 33MWC-21, 33MWC-24, 33MWC-27,
33MWC-30, AND 33MWC-42 THROUGH 33MWC-49, AND FROM
ALL "SB-" DESIGNATED BORINGS ARE FROM THE FALL 2000
INVESTIGATION. CVOC DATA FOR THE REMAINING WELLS ARE FROM
THE DECEMBER 1998 SAMPLING EVENT. CVOC DATA FROM THE
"GP-" DESIGNATED GEOPROBE LOCATIONS ARE FROM MAY
THROUGH JULY 1998.

TOTAL CVOC VALUE REPORTED AT 33MWC-24 INCLUDES 22,000
ug/L OF TENTATIVELY IDENTIFIED COMPOUND, 1,1,2-TRICHLORO-
1,2,2-ETHANE.

LOCATION OF ALL WOODED AREAS NOT SHOWN.

200' 400'

2.
1.

0.
NO. BY

PROJECT:

SCALE:
mmmmd
r-2001

DATE REVISION APP'D.

CRAB ORCHARD NWR - PCB O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT |
SHEET TITLE: TQTAL CVQC ,SOPLETH MAp

UPPER CLAY & UPPER SAND UNITS-SITES 32/33

PROJ. NO. 4781.07DRAWN BY: SIEWERTD

FILE NO. 47810727.DWGCHECKED BY: SLM

APPROVED BY: TEG DATE PRINTED:

MAY 0 8 2 0 0 1 FIGURE 5-1
DATE: MAY 2001

744 Heartland Trail
Madison, Wl 53717-1934

PO Box 8923
Madison, Wl 53708-8923
Phone: 608/831-4444



MPE-UC1
MPE-UC2

430—1

425 —

420 —

415 —

410

[405 —

!400 —

395 —

390

385 —I

ii
III

PRESENT SURFACE
(TOP OF REPOSITORY)

PRE-
REMEDIAL
GROUND
SURFACE

\

V PRESENT SURFACE
(EDGE OF REPOSITORY)

\
REPOSITORY \

(FILL) \

\

GROUNDWATER TABLE
(AVG. OF 24* BGS)

WATER TABLE
FLUCTUATES 5'

DATE: 8/98

NOTE

MP-OA. MP-OB, AND MP-OC ARE LOCATED
IN THE WELL CASING OF MPE-US. MPE-UC1.
AND MPE-UC2 RESPECTIVELY.

GENERAL PILOT TEST
WELL CLUSTER LAYOUT

DATE: 10/00

T

SILTY SAND

WELL
SCREEN
(TYP.)

I
R
T

C

t
C
A

E

AREA 9 REPOSITORY PILOT TEST WELL CONSTRUCTION

MPE-UC1
MPE-UC2
MPE-US

A
MP-0 B

C
A

MP-1 B
C
A

MP-2 B
C
A

UP-3 B
C

WELL DEPTH
40 FT. BGS
49 FT. BGS
31.8 FT. BGS
31.8 FT. BGS
39 FT. BGS
47.5 FT. BGS
31.8 FT. BGS
39 FT. BGS
47.5 FT. BGS
31.8 FT. BGS
39 FT. BGS
47.5 FT. BGS
31.6 FT. BGS
39 FT. BGS
47.2 FT. BGS

SCREEN INTERVAL
5 FT.
6 FT.
1 FT.
1 FT.
3 FT.
3 FT.
1 FT.
3 FT.
3 FT.
1 FT.
3 FT.
3 FT.
1 FT.
3 FT.
3 FT.

WELL DIA. AND MATERIAL
4' DIA. PVC
4" DIA. PVC
4" DIA. PVC
1/2' DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2' DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA, PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA, PVC
1/2" DIA. PVC

UPE - MULTI-PHASE EXTRACTION WELL
UP - SON. VAPOR PRESSURE MONITORING POINT
SVE - SON. VAPOR EXTRACTION WELL
UC - UPPER CLAY
US - UPPER SANO

VERTICAL EXAGGERATION: 6X

0 30 60

HORIZONTAL SCALE

NOTES

SITE STRATIGRAPHY AND
PILOT TEST WELL LOCATIONS

CRAB ORCHARD NWR PCB OJUL
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

10
1. WELL SPACING SHOWN IN CROSS SECTION IS

ILLUSTRATIVE ONLY. SEE "WELL CLUSTER LAYOUT
(THIS SHEET) FOR ACTUAL SPACING AND ORIENTATION.

MNL ffi SIEWUOb

AFMKMD fttTEG

DOC MAY 2001

t 4781.07
47*1 IV7HA

FIGURE 6-1
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SB-412^

"*"'i.

**^

\
\.s
\

LEGEND
\

•&8B-412 GEOPROBE BORING LOCATION
S 8SSOE081 (INSTALLED BY RMT IN 2000)

C32R-227)
®MP^A MONITORING POINT (2")

\ (INSTALLED BY RMT IN 2000)
\

©MPE-UC MULTI PHASE EXTRACTION WELL (4")
(UPPER CLAY)
(INSTALLED BY RMT IN 2000)

K
I? ©MPE-US MULTI PHASE EXTRACTION WELL (4")

(UPPER SAND)
(INSTALLED BY RMT IN 2000)

S33R-227 SOIL SAMPLE (IT CORP.)

$MP4 MONITORING POINT (2")
(INSTALLED BY FDGTI)

' •

\
;1 EXISTING CONDITIONS CONTOURS

\
MP-C ®

©MPE-UC1

MP-1A ®
© ®MP-2B

MFC-US
MP-1C ®

®MP-2A

MP-3B® "̂*

®MP-2C
•

®MP-3A
;i

/

" '

o io' 29*

SCALE r-io§

PILOT TEST WELL LOCATIONS
AREA 0 REPOSITORY

- CRAB ORCHARD NWR - PCB OJU
A 32 MARION, ILUNOIS

PRELIMINARY DESIGN REPORT

OHM m-. SIEWERTD

fUm f̂jf APPROVED Vfi TEG

mONnW M1E: MAY 2001

••"•• PHOLI * 4781.07

nz i 4781 0721 .DWG

FIGURE 6-2



£
a
I

1-1-23

OUTSIDE WALL OF -
FORMER ANNEX "A" 216

•MANHOLE
f

POSSIBLE FORMER
ACCESS DRIVE
(NO RECORDS AVAILABLE)

-•

8VE-S

MP-8®

®MfM

33MWC-21 33MWC-22

AS©

•-•

/
..

',

/ RSVE-2
f

® MP-2

-,

NU NL

33SOEC3 H80T1
(33R-400)

2t1

a.

_ i
-EU

8B-205

-0SB-206

SB-208

33MWC-16

SL
B

SB-212-
MP-1A®

V

SVE

8B-217
®MP-3C

218

EDGE OF PAVEMENT

LEGEND

<J>SB-10O GEOPR08E BORING LOCATION
(INSTALLED BY RUT M 2000)

• 33MWC-16 GROUNOWATER UOMTORING WEIL (2*)

® MP-3 MONITORING POINT (2")
(INSTALLED BY RMT M 2000)

• SVE SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BT RUT IN 2000)

©MPE-UC MULTI PHASE EXTRACTION WELL
(UPPER CLAY)
(INSTALLED BY RUT M 2000)

©MPE-US MULTI PHASE EXTRACTION WELL (4")
(UPPER SAND)
(INSTALLED BY RUT IN 2000)

&B. SOIL SAMPLE (FDGT1X1997)

HBM BENCH MARK

EXISTING FENCE

SCALE: r-20

PILOT TEST WELL LOCATIONS

CRAB ORCHARD NWR PCB O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

OWN. BY: SIEWERTD

APPROVED am TEG

04TE MAY 2001

PKOJ. I 4781.07
nr t 4781f)79n

FIGURE 6-3



425—1

420 —

415 —

410 —

•405 —

!400 —
8

395

390 —

385 —

•PRESENT
GROUND
SURFACE

A B C

CM

O.

A B C

O

'He.

A B C

•WELL
SCREEN
CTYP.)

UPPER CLAY

UPPER SAND

UMitS OF
FORMER PCS
SOIL EXCAVATION

/ \

13

-*- —JT
j . '•>?::',, r,+1 lr

DATE: 5/94

GROUNDWATER TABLE
~(AVG. OF 12.5' BGS)

.WATER TABLE
FLUCTUATES 3'-12*

O

DATE: 10/00

EXISTING
MONITORING
WELL
(TYP.)

MP-OB, AND MP-OC ARE LOCATED
IN THE WELL CASING OF MPE-UC. MPE-US.
RESPECTIVELY.

GENERAL PILOT TEST
WELL CLUSTER LAYOUT

HI
til

M~J

BUILDING U-23 PILOT TEST WELL CONSTRUCTION

MPE-UC
MPE-US
SVE

Mp-°c
A

MP-1 B
C
A

MP-2 B
C
A

MP-3 B
C

WELL DEPTH
18 FT. BGS
39.75 FT. BGS
8.8 FT. BGS
17.75 FT. BGS
39.75 FT. BGS
7.8 FT. BGS
18.2 FT. BGS
39.75 FT. BGS
7.8 FT. BGS
17.8 FT. BGS
39.6 FT. BGS
7.8 FT. BGS
17.8 FT. BGS
39.6 FT. BGS

SCREEN INTERVAL
5 FT.
10 FT.
5 FT.
3 FT.
3 FT.
3 FT.
3 FT.
3 FT.
3 FT.
3 FT.
3 FT.
3 FT.
3 FT.
3 FT.

COMMENTS
4" DIA. PVC
4" DIA. PVC
2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC

MPE - MULTI-PHASE EXTRACTION WELL
MP - SOIL VAPOR PRESSURE MONITORING POINT
SVE - SOIL VAPOR EXTRACTION WELL
UC - UPPER CLAY
US - UPPER SAND

, 380—'
LOWER CLAY

(TILL)

I
C
A
L

S
C
A
L

HORIZONTAL SCALE
VERTICAL EXAGGERATION: 6X

SITE STRATIGRAPHY AND
PILOT TEST WELL SCREEN LOCATIONS

BUILDING 1-1-23
CRAB ORCHARD NWR PCB Oil

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

NOTES
10

1. WELL SPACING SHOWN IN CROSS SECTION IS
ILLUSTRATIVE ONLY. SEE "WELL CLUSTER LAYOUT"
(THIS SHEET) FOR ACTUAL SPACING AND ORIENTATION.

OHM, en SIEWERTD
APPKWED TEG

P*TE MAY 2001

HKU. i 4781.07

T*£ j 47810790.DWC

FIGURE 6-4



Figure 6-5
Drawdown and Pumping Flowrate vs. Time

MPE Pilot Test, Building 1-1-23
Crab Orchard NWR

Moved stinger from
40' btc to 41' btc Upper Clay

Moved stinger from
41' btc to 40' btc

Upper Sand

Pumping from
both UC & US

-4.5 5

0:00:00 12:00:00 24:00:00 36:00:00 48:00:00

Time, hours after start of test

60:00:00 72:00:00 84:00:00

MP-1A MP-1B MP-1C * Flowrate



Figure 6-6
Drawdown and Pumping Flowrate vs. Time

MPE Pilot Test, Area 9 Repository
Crab Orchard NWR

-5
Pumping from
US only

'umping fror i
LJS & UC1

Pumping from
US, UC1, & UC2

0:00:00 12:00:00 24:00:00 36:00:00 48:00:00 60:00:00

Time, hours after start of test

72:00:00 84:00:00
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&
i

0.4 Z

g
'E,

0.2 £

0.1

0

96:00:00

•MP-1A -«-MP-lB -A-MP-1C -*-Flowrate



Figure 6-7
Drawdown and Total VOCs vs. Time for MPE

MP-1C (3.5' away), at Repository and 1-1-23
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IIIn CL Q.

svE-2 LEGEND

<J>SB-107

33MWC-24

'
sve

CASING
(NOT USED)

Bonus

STEEL
CASING

SB-106-0-

@A6

33MWC-24
A

• 33MWC-13

/

SB-104

105

88-103

I SVE ®MP-3

MP-2

•$•86-102

1-1-2 SB-120

GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GROUNDWATER MONITORING WELL (2")

MONITORING POINT (2")
(INSTALLED BY RMT IN 2000)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY RMT IN 2000)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTI)(1997)

MONITORING POINT (2")
(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

EXISTING FIRE HYDRANT

SCALE: 1-10

PILOT TEST WELL LOCATIONS

CRAB ORCHARD NWR PCB O.U
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

UHH. BY: SIEWERTD

erf: TEG
MAY 2001

PROJ. I 4781.07

i 47810719.DWG

FIGURE 6-8
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MP-1A
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425
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410 —

405

400

395 —

PRESENT
GROUND
SURFACE tef

K

<M

P
1

o
1

<

i
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EXCAVATION

(FILL)

GROUNDWATER TABLE
(AVG. OF 8' BGS)

DATE: 5/94

WATER TABLE
FLUCTUATES r-8*

MP-2A

MP-3A

14'-2"

DATE: 10/00

DATE: 12/98

GENERAL PILOT TEST
WELL CLUSTER LAYOUT

UPPER CLAY

EXISTING
MONITORING
WELL

BUILDING 1-1-2 RLOT TEST WELL CONSTRUCTION

SVE
MP-1
MP-2
MP-3

WELL DEPTH
9 FT. BGS
7.1 FT. BGS
7 FT. BGS
7 FT. BGS

SCREEN INTERVAL
5 FT.
3 FT.
3 FT.
3 FT.

WELL DIA. AND MATERIAL
2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC
1/2" DIA. PVC

MP - SOIL VAPOR PRESSURE MONITORING POINT
SVE - SOIL VAPOR EXTRACTION WELL

NOTES

LOWER CLAY (TILL)

1. WELL SPACING SHOWN IN CROSS SECTION IS
ILLUSTRATIVE ONLY. SEE M/ELL CLUSTER LAYOUT
(THIS SHEET) FOR ACTUAL SPACING AND ORIENTATION.

SITE STRATIGRAPHY AND
PILOT TEST WELL SCREEN LOCATIONS

BUILDING 1-1-2
CRAB ORCHARD NWR PCB O.U.

MARION. ILLINOIS
PRELIMINARY DESIGN REPORT

VERTICAL EXAGGERATION: 6X SIEWERTD

APPROVED 0tt TEG
MAY 2001

4781.07

F*£ 47810787.DWG

FIGURE 6-9
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1-1-23

OUTSiDE WALL Of
ANNEX *A

(SEE NOTE 35 •
HORIZONTAL

O WELLHEAD
ASSEMBLY

'- . (TYP. EACH END)

APPROXIMATE LIMITS OF PROPOSED
HORIZONTAL WELL ALIGNMENT NO. 1
(UPPER SAND)

, MPE VACUUM PIPING;CORRIDOR

APPROXIMATE LIMITS OF
PROPOSED MPE-UC WELL FIELD

APPROXIMATE LIMITS OF
PROPOSED MPE-UC WELL FIELD

/ \ \

APPROXIMATE LIMITS OF
PROPOSED SVE-US WELL FIELD

EDGE OF PAVEMENT
(TO BE FIELD VERIFIED)

•:.J. FOSMR!
COVEHEO WAIXWW \ \
(NO RECORDS AVAiLABLtJ ; . v

LEGEND

•̂  SB-no

BBM

0PP

GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 200O)

GROUNDWATER MONITORING WELL (2')

MONITORING POINT (2")
(INSTALLED BY RMT IN 200O)

SOIL VAPOR EXTRACTION WEa (2')
(INSTALLED BY RMT IN 200O)

MULTI PHASE EXTRACTION WELL (4")
(UPPER CLAY)
(INSTALLED BY RMT IN 2000)

MULTI PHASE EXTRACTION WELL (4")
(UPPER SAND)
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGTIX1997)

MONITORING POINT (2")
(INSTALLED BY FDGTi)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI)

BENCH MARK

POWER POLE

EXISTING FENCE

EXISTING BUILDING

NOTES

1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE
FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-F1NAL DESIGN DOCUMENTS DATED JULY 27. 1994.
ELECTRONIC CORES OF THESE DRAWINGS WERE PROVIDED
TO RMT. INC. BY U.S. FISH & WILDLIFE SERVICE.

2. CONTOURS OF PCS EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL. PROFESSIONAL LAND
SURVEYOR. MARION, ILLINOIS. FOR FLUOR DANIEL. INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT.
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

3. ANNEX "A* WAS DECONTAMINATED AND DEMOLISHED DURING
THE PCB REMEDIAL ACTION IN 1997.

FIGURE KEY

PROJECT: CRAB ORCHARD NWR - PCB OJJL
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE:

PRELIMINARY DESIGN LAYOUT
MPE SYSTEMS - BUILDING 1-1-23

DRAWN BY: 9EWERTD

CHECKED BY: JW»

APPROVED SI- IK

DATE: MAY 2001

PAOJ. NO. 4781.07

F*£ NO. 4T»107tt.DWG

FIGURE 7-1
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GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 2000)

GEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

FORMER FENCE LOCATION

EXISTING BUILDING

EXISTING CONDITIONS CONTOURS

DRAINAGE FLOWUNE

«•* '
1. CONTOURS OF PRE-PCB EXCAVATION CONDITIONS ARE

FROM DRAWINGS PREPARED BY IT CORPORATION CONTAINED
IN PRE-FINAL DESIGN DOCUMENTS DATED JULY 27. 1994.
ELECTRONIC COPIES OF THESE DRAWINGS WERE PROVIDED
TO RMT, INC. BY U.S. FISH * WILDLIFE SERVICE.

APPROXIMATE LIMITS OF
PROPOSED MPE WELL FIELD

2. CONTOURS OF PCS EXCAVATIONS ARE FROM THE DRAWINGS
PREPARED BY ROBERT G. SEWELL. PROFESSIONAL LAND
SURVEYOR. MARION, ILLINOIS. FOR FLUOR DANIEL. INC.
THE DRAWINGS ARE CONTAINED IN A REPORT TITLED
FINAL CLOSEOUT REPORT FOR THE PCB OPERABLE UNIT,
REV. 0, MARCH 1998. PREPARED BY FLUOR DANIEL GTI.

MPE VACUUM PIPING CORRIDOR

TOP OF REPOSITORY

MPE VACUUM PIPING

APPROXIMATE LIMITS OF
PROPOSED MPE WELL FIELD

Fl.OW.INE
OF FORMER
DRAINAGE
CHANNEL FORMER FENCE

AROUND AREA S
LANDFILL

PROJECT: CRAB ORCHARD NWR - PCB OJU.
MARION. ILLINOIS

PRELIMINARY DESIGN REPORT
SHEET TITLE:

PRELIMINARY DESIGN LAYOUT
MPE SYSTEMS - AREA 0 REPOSITORYBUILDING 1-1-25 LOCATION

APPROXIMATELY 60' SOUTHWEST

FH£ NO. 4T810792.DWC

GRAVEL ACCESS ROAD APPROVED BY: TIC DATE PRINTED:

DATE: MAY 2001

WATER TRANSFER PIPE ! /
TO EXISTING WASTEWATER TREATMENT BUILDING
(SEE FIGURE 7-4)



GEOPROBE BORING LOCATION
(INSTALLED BY RMT IN 20OO)
GROUNOWATER MONITORING WELL (2*)

MONITORtNG POINT (2")
(INSTALLED BY RMT IN 2000)

SOIL VAPOR EXTRACTION WEU- (2")
(INSTALLED BY RMT IN 20OO)

CEOPROBE BORING LOCATION (1998)

SOIL SAMPLE (IT CORP.)

SOIL SAMPLE (FDGT1)(1997)
>PWj,)"«M«tr LOCATION)

MONITORING POINT (2")
TI(INSTALLED BY FDGTI)

SOIL VAPOR EXTRACTION WELL (2")
(INSTALLED BY FDGTI)

DUAL PHASE EXTRACTION WELL (4")
(INSTALLED BY FDGTI)

AIR SPARGING WELL (4")
(INSTALLED BY FDGTI

UNDERGROUND 12' WATER MAIN
LOCATION (APPROXIMATE)

--,. / yp APPROXIMATE UMITS
/ . ' /\ PROPOSED MPE WELL

'-'-/ / \BUILDINGI-1-3SOURCEAREA

UNOERGRWiNC WATCR

TREATMENT SYSTEM EFRUENT
DISCHARGE TO EAST SWALE
SEE FIGURE 7-4 FOR CONTINUATION

.
CASiNK _ •088-1M

MPE VACUUM PIPING-CORRIDOR

APPROXIMATE LIMITS t3R
PROPOSED MPE WELL FIEfcDS
BUILDING t-1-^2 SOURCE ARE*<

PROJECT: CRAB ORCHARD NWR - PCB OJUL
MARION. ILLINOIS

PRELIMINARY DESIGN REPORT

PRELIMINARY DESIGN LAYOUT
MPE SYSTEMS - BUILDING I-V2 1 1-1-3

APPROVED BT: TEC DATE PRINTED

DATE: MAY 2001

P.O. Be* ma
UoOmt. HI

: CM/UI-4444
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OUTSIDE INSIDE

(BELOW GROUND) I (ABOVE GROUND)

ASPIRATION
AIR aow

WATER
LEVEL
PROBE
ACCESS

COLLECTION
PIPE

=, \ VACUUM

2" SCH. 80 PVC
(VAPOR AND WATER)

WELL
VACUUM
GAUGE

1" SCH. 80 PVC DROP TUBE

S

CM

MULTI-PHASE
EXTRACTION (MPE)

WELL
(UPPER CLAY)

GROUNDWATER
SURFACE

WELL
VACUUM
GAUGE

MULTI-STAGE
VACUUM PUMP

FLOW
INDICATOR
TOTAUZER

VAPOR

SAMPLE
PORT

11

FLOW
METER

SAMPLE
PORT
12

SIGHT
GLASS

ACTIVATED
CARBON

CANISTER
NO. 1

ACTIVATED
CARBON

CANISTER
NO. 2 SAMPLE

PORT
13

TRANSFER
PUMP

GROUNDWATER •
TO EXISTING WASTEWATER X

TREATMENT BUILDING /
(FIGURE 7-6)

SUBMERSIBLE
PUMP

HORIZONTAL
GROUNDWATER

EXTRACTION WELLS
(QUANTITY 2)

(UPPER SAND)

PRELIMINARY FLOW DIAGRAM
MULTI-PHASE EXTRACTION SYSTEM

NORTH MPE BUILDING
CRAB ORCHARD NWR-PCB O.U.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

«z|
ir .o|

SOIL VAPOR
EXTRACTION (SVE)

WELLS
(UPPER SANO)

gnu, SIEWERTD
gft TEC

ttHB MAY 2001
HKU / 4781.07

47810797.DWG
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1*3</i cc 5.

1

FROM NORTH
MPE BUILDING
(FIGURE 7-5)

FROM REPOSITORY
MPE BUILDING
(FIGURE 7-7)

TO CRAB
ORCHARD LAKE>

PRESSURE
FILTER
NO. 2

EXISTING
SLUDGE

TANK

L
f

-J
DQSflNG
SLUDGE I

TANK

THICKENED

SLUDGE
PUMP

SLUDGE
DEWATERING

EQUIPMENT **

LIQUID
PHASE

CARBON
CANISTER

NO. 1

LIQUID
PHASE

CARBON
CANISTER

NO. 2

SLUDGE

EFFLUENT
PUMP

SERVICE WATER
SUPPLY TANK

FOR
MAINTENANCE

USE >

SERVICE WATER
SUPPLY PUMP

PRELIMINARY FLOW DIAGRAM
MULTI-PHASE EXTRACTION SYSTEM
WASTEWATER TREATMENT BUILDING*

CRAB ORCHARD NWR-PCB O.U.
MARION, ILLINOIS

PRELIMINARY DESIGN REPORT

DECANT
COLLECTION

TANK

DECANT
TRANSFER

PUMP

* EXISTING BUILDING CONSTRUCTED
FOR PCB REMEDIAL ACTION IN 1996.

** OR DRUM DISPOSAL, DEPENDING ON
SLUDGE QUANTITY

omt. gyj SIEWERTD
APPROVED 8f: TEG

LW7E MAY 2001
I 4781.07

47810799.DWG

FIGURE 7-6



1

s
2
8
3

f I

5
SJ

III

OUTSIDE i<S1DE

(BELOW GROUND) I (ABOVE GROUND)

4" HEADER TO
OTHER MPE WELLS

ASPIRATION
AIR FLOW

WATER
LEVEL
PROBE
ACCESS

COLLECTION
PIPE
VACUUM

txi=a

VAPOR
AND OIL

DEMISTER
(TYP.) VAPOR

4' SCH. 80 PVC HEADER
(VAPOR AND WATER)

_L

WELL
VACUUM
GAUGE

I

SIGHT
GLASS

1" SCH. 80 PVC DROP TUBE

=H$Trg§
UQIHD RING

VACUUM PUMP
(OIL SEALED)

OIL/MIST
SEPARATOR
RESERVOIR

VAPOR

CONOENSATE
KNOCKOUT

TANK

SEAL
FLUID

COOLER

OIL
REdRCULATION

PUMP
CONDENSATE

ACTIVATED
CARBON

CANISTER
NO. 1

ACTIVATED
CARBON

CANISTER
NO. 2 SAMPLE

PORT
13

TO EXISTING WASTEWATER \
TREATMENT BUILDING /

TRANSFER
PUMP

FLOW
INDICATOR
TOTALIZER

(FIGURE 7-6)

SAMPLE
PORT
14

GROUNDWATER
SURFACE

MULTI-PHASE
EXTRACTION (MPE)

WELL
(TYPICAL)

PRELIMINARY FLOW DIAGRAM
MULTI-PHASE EXTRACTION SYSTEM

REPOSITORY MPE BUILDING
CRAB ORCHARD NWR-PCB O.U

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

OWN. Bft SIEWERTD

APPtKMfD Bf. TEG

oat MAY 2001
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47810786.DWG

FIGURE 7-7
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OUTSIDE INSIDE

4' HEADER TO
OTHER MPE WELLS

(BELOW GROUND) I (ABOVE GROUND)

DEMISTER
(TYP.)

ASPIRATION
AIR FLOW

WATER
LEVEL
PROBE
ACCESS

COLLECTION
PIPE
VACUUM

VAPOR
AND OIL

VAPOR

4' SCH. 80 PVC HEADER
(VAPOR AND WATER)

7< / /< / /^/
v\\X\

•WELL
VACUUM
GAUGE

t— 1" SCH. 80 PVC DROP TUBE

/

SIGHT
GLASS

=@$TrM
UQUD RING

VACUUM PUMP
(OIL SEALED)

OIL/MIST
SEPARATOR
RESERVOIR

VAPOR

COMPENSATE
KNOCKOUT

TANK

SEAL OIL
FLUID REORCULATION

COOLER PUMP
CONDENSATE

VAPOR

SAMPLE
PORT
H

FLOW
METER

;;;.T« ̂
ii.iy.v't;

S^Vi
*-,-*v.--. v«-X '•
;S^
X*!--'.1-,.

;-^^^rs;:

SAMPLE
PORT
12

W
A

ACTIVATED
CARBON

CANISTER
NO. 1

ACTIVATED
CARBON

CANISTER
NO. 2 SAMPLE

PORT
13

TRANSFER
PUMP

FLOW
INDICATOR
TOTALIZER SAMPLE

PORT
14

IN-LINE
FILTERS

SAMPLE.
PORT
15

GROUNDWATER
SURFACE

SAMPLE

SAMPLE
PORT

MULTI-PHASE
EXTRACTION (MPE)

WELL
(TYPICAL)

AT 1-1-2 AND
1-1-3 VOC

SOURCE AREAS

LIQUID
PHASE

CARBON
CANISTER

NO. 1

LIQUID
PHASE

CARBON
CANISTER

NO. 2

EFFLUENT
TANK EFFLUENT

PUMP

PRELIMINARY FLOW DIAGRAM
MULTI-PHASE EXTRACTION SYSTEM

SOUTH MPE BUILDING
CRAB ORCHARD NWR-PCB CXU.

MARION, ILLINOIS
PRELIMINARY DESIGN REPORT

gift SIEWERTD
Btt TEG

MAY 2001
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FIGURE 7-8



EAST SWALE
PHYTOREMEOIATION
AREA NO. 2
(30'x570')
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100'
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