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1 INTRODUCTION

An Engineering Evaluation/Cost Analysis (EE/CA) Investigation Report was developed for the former
Toastmaster, Inc. (Toastmaster) property (Facility) located at 704 South Missouri Street in Macon, Missouri
(Figure 1). This EE/CA follows discussions between United States Environmental Protection Agency
(USEPA) Region 7, Spectrum Brands, Inc. (Spectrum Brands), on its own behalf as successor to
Toastmaster, Inc., and on behalf of Cooper Industries, LLC (Cooper Industries), as successor to the
McGraw-Edison Company, and summarizes the results of the Facility field investigations (EE/CA
investigation). This EE/CA is designed to identify and evaluate removal action alternatives to address
source zones of trichloroethene (TCE) at the Toastmaster site (Site) (Figure 2).

Section 300.415(b)(4)(i) of the National Contingency Plan (NCP) provides for the development of an EE/CA
for non-time-critical removal actions. It is intended to: (1) satisfy environmental review requirements for
removal actions, (2) satisfy administrative record requirements, and (3) provide a framework for evaluating
and selecting alternative technologies. In doing so, the EE/CA identifies the objectives of the removal action
and analyzes the effectiveness, implementability, and cost of various alternatives that may satisfy these
objectives.

Development of an EE/CA Work Plan is defined in the Administrative Settlement Agreement and Order
on Consent (ASAOC) that the USEPA approved on October 25, 2017. The EE/CA Work Plan (Arcadis
2017) outlines the technical scope of work (SOW) and rationale for the supporting investigation phase
and preparation of the EE/CA report. The SOW was conducted per the Sampling and Analysis Plan (SAP)
that includes the Quality Assurance Project Plan (QAPP) and Field Sampling Plan (FSP), defining the
collection of site-specific data necessary to complete an EE/CA for the Site. The chemicals of potential
concern (COPCs) were defined in the approved ASAOC (EE/CA Work Plan) which include: TCE, cis-1,2-
dichloroethene (cis-1,2-DCE), trans-1,2-dichloroethene (trans-1,2-DCE), 1,1-dichloroethene (1,1-DCE),
and vinyl chloride (VC) in groundwater, surface and subsurface soils, and indoor air for the Site and off-site
area.

The EE/CA is focused on the following evaluation:

1. The known and potential trichloroethene (TCE) source zones,

2. Definition of the Conceptual Site Model (CSM) to include the areal extent of TCE and its degradation
products in soil and groundwater,

3. Assess what risk of vapor intrusion may be present in the adjacent neighborhood and/or in the former
Toastmaster Facility based on completion of a Streamlined Risk Evaluation (SRE),

4. Actions that, if needed, would eliminate or minimize the risk of vapor intrusion to the adjacent
neighborhood and/or in the former Toastmaster Facility,

5. Identify, analyze, and recommend performance-based removal action goals and alternatives, as
appropriate, to reduce the concentrations of TCE and its degradation products in source zones that
would reduce risk of vapor intrusion to the adjacent neighborhood and/or in the former Toastmaster
Facility, and

6. Identification of Removal Action Objectives (RAOs), to define criteria for soil or groundwater
remediation (i.e., not numerical goals) to address the risk of vapor intrusion to the adjacent
neighborhood and/or in the former Toastmaster Facility.

arcadis.com
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This report summarizes the technical SOW completed during the EE/CA Investigation, and presents the
SRE findings, describes the removal action alternatives evaluated, and identifies a preferred alternative for
consideration. Additionally, a summary of historical data is provided in the appendices. Included are all
supporting data collected that present specific sampling locations, data collection methods, analytical
testing results, and data analysis results.

2 EE/CA REPORT OBJECTIVES

Investigation activities detailed in this report addressed additional data needs to complement the existing
data set. Based on the historical data of soil and groundwater collected to date, five COPCs were identified
by the USEPA (as Constituents of Concern [COCs]) for potential removal action with objectives that include:

o Collect data to refine the hydrogeologic characterization;

e Characterize and quantify identified TCE source zone west of the Facility building, as well as
determining if potential source zones are present beneath the Facility building and at the east side of
the Site;

e Refine the distribution of COPCs in soil and groundwater for source zones based on historical data
obtained during previous investigations;

e Review historical work that identified the following chlorinated volatile organic compounds (CVOCs);
TCE, cis-1,2-DCE, trans-1,2-DCE, 1,1-dichloroethene (1,1-DCE), and VC;

e Evaluate the vapor intrusion risks associated with TCE and its degradation products to the adjacent
neighborhood and/or in the former Toastmaster Facility;

e Update of CSM that integrates the results including geologic, hydrogeologic, nature and extent of
source zones, nature and extent of groundwater impacts, and potential present and future risks; and

o Determine if existing conditions are such as to present a current or future risk of vapor intrusion to the
adjacent neighborhood and/or in the former Toastmaster Facility, and if so, evaluate removal action
alternatives to mitigate risk, including source reduction.

The development of a more robust CSM requires a stratigraphic flux framework across the Site that
captures the dynamic of mass storage and mass transport. Stratigraphic flux is completed by combining
geology with soil and water quality data. The first step is to classify Site stratigraphy based on hydrofacies
that reflect hydrogeologic properties reflecting aquifer permeability. There are generally three primary
hydrofacies classes defined to develop a flux-based interpretation: transport zones, slow advection zones,
and storage zones. These zones are then combined with the quantitative concentration data to calculate
a relative mass flux for transport, slow advection, and storage zones. The CSM can be framed in the
context of this calculated relative mass flux to differentiate the mass that readily moves from the
slow-moving mass in slow advection zones and stationary mass in storage zones allowing for targeted
remediation based on the RAOs for source zone removal actions or containment strategies.

arcadis.com
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3 BACKGROUND

3.1 Site Description

The Site is located at 704 South Missouri Street, Macon, Missouri. It is positioned in the Northwest Quarter
(NW 1/4) of the Northeast Quarter (NE 1/4) of the Southeast Quarter (SE 1/4) of Section 21, Township 57
North, Range 14 West in Macon County, Missouri (Figure 3). Access to the Site is from South Missouri
Street (U.S. Highway 63) in Macon, directly into the Facility's parking area (MDNR 1996). The Site is
bounded on the east by South Missouri Street/Highway 63, with several commercial businesses across the
street (Environ 2006). North of the Site are residential properties facing Kohl Street (6" Street). A city
owned water tower and a commercial business are located adjacent to the northeast corner of the Site.
The Facility is bordered on the west by Dameron Street, residential properties, and former Facility parking
areas. Ninth Street and residential properties border the Site to the south, beyond which is a commercial
property and additional residential properties (MDNR 1996).

The Site is located in a mixed industrial/commercial/residential land use area situated on an approximately
15-acre parcel that includes the Facility building(s) and parking areas (Figure 4). The Site consists of an
approximately 175,000-square foot building, that encompasses most of the property. Formerly the Facility
was used for receiving, manufacturing, storage, repair, packaging, shipping, and administrative operations.
Loading bays are located on the east side and northeast corner of the building. A concrete drive from
Highway 63/Missouri Street, asphalt/gravel parking areas, and shipping and receiving areas are located
east of the building. The area west of the building is surfaced with asphalt and has served as an outdoor
storage area. Asphalt paving also extends along a portion of the southern edge of the building along with
an access drive from Ninth Street. Two previously gravel covered areas located between Dameron and
Rutherford Streets west of the building were formerly used as employee parking lots. Unimproved areas
of the Site are covered with grass. There are no on-site surface water bodies (Environ 2006). Utility location
maps were provided by the City of Macon (Appendix A).

Public water supplies for the Macon area are from local reservoirs, as groundwater aquifers are of such
poor quality that they have not been used to any extent for drinking water. Potential groundwater sources
include the glacial till, alluvium along the East Fork of Chariton Creek or the Middle Fork of the Salt River,
and the bedrock. The yield from glacial till is restricted to localized sand lenses. Alluvial sediments have
not been used for water production in this area, presumably because the sediments are too fine-grained or
too limited in extent for practical water supply production. The bedrock formation yields are low, and the
water is generally too mineralized to be potable with the amount of mineralization increasing with depth.

3.2 Operational History

Prior to 1950, the Site was open land and used for agricultural purposes. In 1950, the main building was
constructed by the City of Macon to draw industry, and the Macon Industrial Development Corporation
owned the Facility. The Site building layout shown on Figure 5 includes a summary of the operations and
processes that were conducted over time. Prior to 1955, the Site was occupied by a roller skate
manufacturing company (Environ 2006). McGraw-Edison operated the Facility from 1956 until 1980, during
which Buildings #2 through #6 were constructed; Cooper Industries is the successor corporation to
McGraw-Edison. The production operations began in Main Building #1 to manufacture household

arcadis.com
20200728. TMS.EECA REPORT FINAL.docx 3



EE/CA REPORT
Toastmaster — Macon Site, Macon, Missouri

appliances (i.e., toasters, irons, and coffee urns). A maintenance, shipping, and receiving addition (Building
No. 2, no date) was constructed, adjoining the north side of the Main Building. In 1965, a block/metal press
room addition was constructed (Building No. 4) on the west side of the Main Building. During 1969, a metal
plating addition (Building No. 6) was constructed adjoining the south side of the Main Building. A metal
quality control and subassembly addition (Building No. 5), adjoined to the south side of the Press Room
and Main Building, was constructed in 1973. McGraw-Edison sold assets consisting of its appliance and
tool division in 1980, resulting in the formation of Toastmaster.

Magic Chef, Inc. purchased Toastmaster in October 1983, who was later purchased by Maytag Company
in 1986. A metal storage building (Building No. 7) was constructed in 1986 and is connected to the south
side of Building No. 5. Toastmaster was obtained by a portion of its management team in January 1987
and became a publicly-traded company in 1992 (MDNR 1996). The latest addition to the manufacturing
facility was a metal building (Building No. 8), constructed in 1997 for the production of heat tubes. This
building was adjoined to the west side of Building No. 4. Salton Inc. acquired Toastmaster in January 1999,
changed its name to Russell-Hobbs, Inc. who operated it as a wholly-owned subsidiary through December
2000 (Environ 2006). Salton ceased manufacturing processes in December 2000, however the Facility
continued operating as a distribution and service/repair center until February 2008. Spectrum Brands, Inc.
acquired Russell-Hobbs in 2010. The Facility was purchased in December 2011 by Compton’s LLC which
assumed, by contractual indemnity, all environmental liabilities associated with the Facility. It is currently
occupied by a retail business referred to as Compton’s Liquidation Center that is open to the public, selling
overstock merchandise including furniture, clothing, and household goods (ERM 2012). Compton’s LLC is
subject to a Consent Decree obligating it, in advance of remedy implementation, to demolish the Facility
structure. The Consent Decree also includes Environmental Covenants to be recorded against the property
that limit use of the Site, as further detailed in Section 9.

3.3 Previous Site Investigations

TCE was first identified in groundwater samples collected from soil probe borings during an initial Site
investigation in September 1991. Subsequently, four additional Site investigations were conducted
between 1992 and 2011. A total of 30 monitoring wells and eight temporary wells were completed with soil
and groundwater samples collected and analyzed during these investigations. A vapor intrusion
assessment was initiated in 2014 at both on-site and off-site locations. Subsequently, a comprehensive
vapor intrusion assessment was implemented in 2016 and is ongoing.

The primary investigations of the Site include the following:
e 1991 — Soil Survey conducted by John Mathes & Associates, Inc.,
e 1992 — Phase Il Environmental Site Assessment completed by Groundwater Technology (10 Wells),

e 1995 — Installation of MW-11 through MW-23 (13 wells) and groundwater monitoring completed by
Environmental Projects (report unavailable for review),

e 1999 — Installation of MW-25 through MW-29 and groundwater monitoring completed by Environmental
Projects (5 Wells),

e 2004 to 2007 — Groundwater Monitoring completed by Enviro-Co, LLC,
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e 2009 to 2011 — Semi-annual groundwater monitoring, supplemental Site investigation activities
(installation of wells MW-30, MW-31, 8 temporary wells), and surface water samples collected from
three locations along the unnamed intermittent creek on the western-southwestern side of the Site were
completed by Environmental Resources Management (ERM). This historical groundwater gauging and
analytical data are provided in Appendix B,

e 2014 — Vapor intrusion investigation completed by Missouri Department of Natural Resources (MDNR),

e 2016 to 2017 — Vapor intrusion investigation performed by ERM, as consultant to Spectrum Brands
under ASAOC, USEPA Docket No. CERCLA-07-2015-0006.

A summary of the monitoring well completion details and surveyed elevations are provided in Table 1,
including six new monitoring wells as discussed in Section 5.0 of this report. A Site Plat (Figure 2) depicts
the locations of the monitoring wells present at the Facility, as well as those on the adjacent properties.

3.4 Findings of Previous Investigations

Historical subsurface investigation results for soil, groundwater and vapor have identified two general
source zones that include the western side of the Facility near the former TCE aboveground storage tank
(AST) and degreasing area, and beneath the Facility building floor footprint based on the sub-slab soil vapor
data (Figure 5). The Facility used TCE when manufacturing operations started in 1956 (Priddy 1996). The
TCE was transported from the storage area just west of the building to the degreasing area via an
aboveground pipe system. The degreasing area was located immediately to the southeast of the TCE AST,
just inside the building. Toastmaster removed this bulk storage tank in August 1991 and began storing
TCE in 55-gallon drums inside the building (MDNR 1996). During a May 6, 1996 Site visit by the MDNR,
Toastmaster personnel indicated that the concrete foundation at the former AST area had been built with a
gravel floor (MDNR 1996). This former AST structure and the degreasing area are the likely contributors
to the western source zone for COPCs in soil and groundwater. The source zone for COPCs detected in
groundwater from temporary and existing monitoring wells on the eastern portion of the Site during previous
investigations was unknown. A recent sub-slab soil gas survey within the Site building where elevated
concentrations of TCE was detected could be a potential source zone.

Toastmaster applied for entry in the MDNR's Brownfield Voluntary Cleanup Program (BVCP) in February
1996 based on the presence of TCE and its degradation products in subsurface soil and groundwater at
the Site. Selected maps from the 2011 Groundwater Monitoring Report are included in this report.
Interpretation of groundwater flow conditions in the shallow and deeper portions of the aquifer were
developed from this dataset and are provided as Figure 6a and Figure 6b, respectively. The approximate
areal extent of dissolved TCE in groundwater collected from monitoring wells in June 2011 are shown on
Figure 7a (shallow) and Figure 7b (deep). Soil vapor investigations have been completed recently to
evaluate vapor intrusion both on-site and off-site, which are detailed below.

3.41 July 2014 MDNR Site Inspection/Removal Assessment

On January 16, 2014, the Toastmaster Site was removed from the MDNR BVCP due to a refusal by the
owner (Compton’s) to respond to MDNR requests for further Site assessment (USEPA 2015). Based on
the removal from the BVCP, a Site Inspection/Removal Assessment was conducted by the MDNR in 2014
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under the authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). MDNR focused on potential pathways of vapor intrusion, surface water and open sump within
the building. The MDNR focused on the vapor intrusion exposure pathway within the Facility building which
included collection of indoor air and sub-slab vapor samples at seven locations within the building. An
ambient air sample was collected from the western edge of the parking lot. The MDNR also collected three
surface water samples from locations along the intermittent creek located west of the Facility building.
Additionally, a fluid sample was collected from an open sump located in the southern portion of the Facility
building.

Volatile organic compounds (VOCs) were detected in the indoor air and sub-slab vapor samples obtained
within the Site building. The Missouri Department of Health and Senior Services (MDHSS) concluded that
inhalation exposure to TCE in indoor air could pose a health risk to individuals working in the building.
Recommendations, by MDNR, included mitigation of vapor intrusion into the Facility building and the
investigation of off-site residential properties for potential vapor migration (MDHSS 2014). The MDNR
conducted a sub-slab vapor intrusion and indoor air assessment at adjacent residential and commercial
properties bordering the Site in July 2014. As a result, sub-slab vapor extraction (depressurization) systems
were installed by USEPA at two residential properties to mitigate the risk of COPCs in soil gas and indoor
air. These two properties are located north of the Site and on the south side of Kohl Street (406 Kohl Street
and 504 Kohl Street) (Figure 4).

Low levels of CVOCs were detected in the surface water samples. However, these surface water
concentrations are not expected to pose a significant health risk or require immediate action (MDNR 2014).
The impacts observed in water from the sump provided confirmation of the AST and degreasing area as
possible source zone contributors.

3.4.2 Vapor Intrusion Assessment August 2016 — June 2017

Compton's and Spectrum Brands entered into ASAOC, CERCLA-07-2015-0006 with the USEPA in
November 2015. After Compton ‘s failed to perform, Spectrum Brands conducted a sub-slab soil gas
investigation (ERM 2016) within the Facility building in August 2016 (Appendix C). Based on the sub-slab
soil gas concentrations, a recommendation was proposed to conduct a limited indoor air sampling within
the Facility building in October 2016, to determine what levels of TCE were present within areas of the
building occupied by Compton’s employees and the public. In addition, exterior soil gas sampling activities
were performed in October 2016 at six residential properties located north of Kohl Street and in front of the
commercial properties in the right-of-way (ROW) at the east side of South Missouri Street (ERM 2016).
This vapor intrusion sampling event was the first of the three remaining quarterly sampling events required
by the November 2015 ASAOC. ERM conducted additional vapor intrusion sampling events in March 2017
and June 2017 (ERM 2017).

4 SITE-SPECIFIC GEOLOGY AND HYDROGEOLOGY

The unconsolidated deposits at the Site consist of glacial till that is Early Pleistocene (Moberly Formation)
to Middle Pleistocene (McCredie Formation) in age. The three members of the McCredie Formation
represent distinct glaciations, as they are separated vertically by mature weathering profiles. Nevertheless,
they are lumped within a single formation, because each one cannot always be identified unambiguously
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in the field without any stratigraphical context (Rovey and Balco 2011). Based on review of previous boring
log descriptions from historical Site investigations and the EE/CA investigation, the following units were
identified: disturbed fill, glacial till consisting of primarily clay, and discontinuous silty to coarse-grained
sand and gravel lenses with no indication of loess at the surface (Appendix D). Characterization of these
three subsurface units and hydrogeology are discussed in further detail below.

41 Geology

Historical Site investigations have identified four units consisting of the disturbed fill, upper till, lower till, and
interspersed sand lenses. The disturbed fill material generally consists of clay with some silt and sand,
with a thickness of approximately 8 feet (ft) on the western portion of the Site, thinning toward the east side
of the Facility building, and absent on the east side of the Site property (Environmental Projects 1999).
Disturbed fill material related to the building footprint typically consists of a silty, well graded gravel. The
gravelly fill is more prevalent in the western half of the building footprint, with a maximum thickness of 0.5 ft.
Underlying the fill material is glacial till that is predominantly clay with some interspersed silt and very fine-
grained to coarse-grained sand and gravel lenses. The interspersed sand lenses are consistent with glacial
outwash deposits. The glacial till is interpreted to consist of two distinct types, upper and lower till, from
previous Site investigation reports (Figure 8). Till deposits were encountered in all Site soil borings, except
SB43 (shallow hand auger location only), to a total depth of approximately 80 ft below ground surface (bgs),
the deepest investigation work to date. Results from previous investigations indicate that the upper portion
of glacial till is composed primarily of clay with little fine-grained to coarse-grained sand and trace amounts
of silt to approximately 45 ft bgs. The lower portion of glacial till consists primarily of silty clay with
interbedded sand lenses. These sand lenses range in thickness from 0.25 inch to 1 ft, are likely oriented
north/south consistent with the glacial deposition and appear to be discontinuous. The lower glacial till is
underlain by Pennsylvanian aged bedrock consisting of Marmaton limestone and shale with interbedded
coal seams.

During recent investigations, the distinction between upper and lower till was not apparent during field
geologist soil core logging, nor did grain size sieve and hydrometer analysis of soil samples from varying
depth intervals indicate any apparent distinction between upper and lower till. Additional stratigraphic
observations from the EE/CA Investigation confirmed the presence of the previously noted sand lenses and
identified the presence of vertical fracturing throughout the clay matrix of the glacial till at all depths. Vertical
fractures were often filled with silt and/or very fine sand. The vertical fractures ranged between 1 millimeter
(mm) to 10 mm in thickness, however thinner fractures were more common. Vertical fractures were also
distinctly visible by their light gray color, which contrasted with the reddish brown-matrix.

4.2 Hydrogeology

The Site is located within the Salt River watershed (Figure 9) and just north of a major surface water
drainage divide that is sometimes referred to as the “Grand Divide”. This divide lies between the Salt River
drainage that flows to the Mississippi River, and the East Fork Chariton River that flows to the Missouri
River. Depth to groundwater varies across the Site from just below the ground surface beneath the Facility
building to 14 ft bgs in the west portion of the Site. Shallow groundwater flow direction generally follows
the land surface contours and regional drainage pattern. The range of groundwater elevation in monitoring
wells varies up to several feet seasonally at a given location. The historical groundwater elevations
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measured in Site monitoring wells appears to confirm that the Facility is situated on a localized groundwater
drainage divide between two nearby drainage ditches located at the head of the tributary of the Salt River
drainage system.

Groundwater flow direction has been documented as having a westward and eastward component from
the Facility building. As confirmed by groundwater elevations observed in the recently installed MW-34
along the northern property boundary, a northern groundwater flow direction is also occurring beneath the
Facility building that mirrors the surface topography and regional drainage pattern (Figure 9).

Hydraulic conductivity values measured during historical investigations through slug tests and one pumping
test vary over four orders of magnitude ranging from 10 to 10-® centimeters per second (cm/s) (GTI 1992
and Integral 2016). This range of values are representative of the varied geology at the Site with areas of
limited sands within a mainly clayey till. Development of a more robust CSM requires a stratigraphic flux
framework across the Site that captures the dynamic of mass storage and mass transport. Stratigraphic
flux is completed by combining geology with soil and water quality data. The first step is to classify the Site
stratigraphy based on hydrofacies that reflect hydrogeologic properties reflecting aquifer permeability.
There are generally three primary hydrofacies classes defined to develop a flux-based interpretation:
transport zones, slow advection zones, and storage zones. These zones are then combined with the
quantitative concentration data to calculate a relative mass flux for transport, slow advection, and storage
zones. The CSM can be framed in the context of this calculated relative mass flux to differentiate the mass
that readily moves from the slow-moving mass in slow advection zones and stationary mass in storage
zones allowing for targeted remediation based on the RAOs for source zone removal actions or containment
strategies. To aid in refining the hydraulic characteristics of sediments at the Site, geotechnical data were
collected and utilized to define various stratigraphic facies changes encountered into hydrofacies (i.e.,
storage, slow advection, and transport).

5 EE/CA INVESTIGATION

The approach used for data collection included both direct-push and auger drills, together with a mobile
laboratory. This method allowed real-time decisions to be made in the field according to geologic findings
and analytical results from the mobile lab. Soil boring locations were refined as necessary to ensure source
zones were defined. Three phases of field work were conducted; initial two phases focused on source zone
delineation in soil, and the third phase generally targeting groundwater.

5.1 Review of Available Data and Evaluation of Potential Sources

The EE/CA Work Plan that formed this EE/CA utilized available records and reports to define the data
collection SOW. These documents were used to identify potential source zones that are contributing
COPCs to groundwater at the Site. Available data and reports included the following:

e Previously published and publicly available investigation reports;
o Files previously obtained from the USEPA Region 7 and the MDNR;
o Well information from the MDNR well databases;

o Historical aerial photographs obtained from commercial and open-record sources;
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e Location of underground utilities obtained from previous investigative reports and the City of Macon;
e Locations of historical Site features and the Facility operations obtained from previous reports;
e Additional area geology and hydrogeology information from Missouri public databases; and

e Previous investigation results for soil, groundwater, surface water, soil gas, and indoor air sampling
completed by previous consultants, the MDNR, and the USEPA.

These data were utilized to develop a preliminary CSM in preparation for the field investigation. This
historical data and the EE/CA field data collection was designed to develop a robust CSM for the Site.

5.2 Field Investigation and Sampling Activities

Three phases of EE/CA field investigations were conducted between October 2017 and August 2019. The
EE/CA field investigations were conducted per the SOW outlined in the EE/CA Work Plan. The COPCs
were defined in the approved ASAOC (EE/CA Work Plan) which include: TCE, cis-1,2-DCE, trans-1,2-
DCE, 1,1-DCE, and VC) in groundwater, surface and subsurface soils, and indoor air for the Site and off-site
area. Data was collected and analyzed per the SAP that includes the QAPP and FSP. A Health and Safety
Plan (HASP) was prepared to guide all field work and ensure activities were completed safely. All
subcontractors were provided the Site HASP and safety tailgate meetings were held daily. Arcadis field
personnel implemented the HASP procedures throughout the field investigation activities, and no safety
incidents resulted.

5.21 October Through November 2017 Activities

Sampling and other intrusive data collected during the first phase of Site investigation activities in October
through November 2017 was focused on source zone definition. Prior to intrusive activities, Blood Hound
Underground, a private utility locator, scanned and cleared the work area for subsurface utilities and
structures using ground-penetrating radar and radiofrequency location. Borehole locations were then
cleared using a hand auger for visual confirmation of subsurface utility clearance. A summary of the soil
borings advanced during the EE/CA investigation phases (2017, 2018, and 2019) is provided in Table 2.
Soil borings were completed at locations SB01 through SB42 (Figure 10) across four major Site areas:

e 12 soil borings along the western side of the Site building;

e 10 soil borings along the eastern side of the Site building;

e 8 soil borings along the northern property boundary; and

e 12 soil borings along the interior footprint of the Site building.

Soil boring SB43 was attempted along the western side of the Site building but was not completed due to
uncertainty in the location of a nearby subsurface utility line. Shallow vadose soil sampling was completed
at this location using a hand auger. Soil boring logs are included in Appendix D.
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5.2.1.1 EC/HPT Logging

An electrical conductivity (EC) and hydraulic profiling tool (HPT) was used to determine the relative soil
type and relative permeability of unconsolidated deposits. Logging was completed with the direct-push
tooling (DPT) advanced Waterloo”PS ™ gystem at target locations along the northern property boundary,
the eastern side of the Site building, and the western side of the Site building (Figure 11). The HPT
component of the tool measures relative permeability by injecting potable water to measure the
backpressure response to injection against the formation. High EC responses can be compared to
higher silt and clay soil content, while lower relative EC responses can be compared to higher sand and
gravel soil content. Higher HPT backpressure responses can be compared to impermeable zones that
restrict hydraulic transport, while low HPT backpressure responses can be compared to permeable zones
that promote hydraulic transport. Co-located whole-core soil samples were also collected at each
Waterloo”APS ™ |ocation to correlate the range of EC/HPT responses to site-specific soils. Where permeable
zones were identified during tool advancement, water sample collection was attempted by reversing the
flow of the HPT component of the tool.

5.2.1.2 Direct-Push Soil Sampling

Prior to intrusive activities, Blood Hound, LLC, a private utility locator, scanned and cleared the work area
for subsurface utilities and structures using ground-penetrating radar. Borehole locations were then cleared
using a hand auger for visual confirmation of subsurface utility clearance.

Cascade Drilling/Technical Services (Cascade), under the supervision of Arcadis field geologists, utilized a
track-mounted Geoprobe® 8040DT DPT rig and a track-mounted Geoprobe® 7822DT DPT rig to collect
continuous whole-core soil samples via the Geoprobe® DT325 and DT35 Sampling Systems. The DT325
and DT35 Sampling Systems uses 3.25-inch and 3.5 inch-diameter probe rods, respectively, to create a
cased hole while using 1.5-inch-diameter inner rods and a core barrel to collect and retrieve the soail
samples. In general, boreholes were completed to target total depth or refusal, whichever occurred first.

The vadose zone was defined prior to DPT soil collection. The depth to water was determined using water
levels collected from existing Site wells and was found to be approximately between 0 and 14 ft bgs
throughout the area. Groundwater elevation gauging data obtained on October 31, 2017 from shallow and
deep monitoring wells are shown on Figure 12a and Figure 12b, respectively. Shallow soil samples were
collected from the vadose zone in conjunction with using the hand auger during borehole utility clearing
activities to determine if COPCs were present. Soil cores were logged by Arcadis field geologists using the
soil description standard operating procedure included as Appendix E. Visual observations and field
screening results with photoionization detectors (PIDs) helped guide the selection of the sample intervals.
Sample intervals were also biased to resolve concentration changes across facies changes encountered
at each borehole location.

Soil samples were submitted to an on-site mobile laboratory operated by Cascade for analysis of select
CVOCs using USEPA Method SW846 8260. The select list of CVOCs included tetrachloroethene (PCE),
TCE, cis-1,2-DCE, trans-1,2-DCE, and VC. Cascade’s mobile laboratory is a National Environmental
Laboratory  Accreditation Conference (NELAC) accredited laboratory that applies gas
chromatography/mass spectroscopy by the same methods as a traditional fixed laboratory. Analytical
reports for data generated by the on-site mobile laboratory are provided in Appendix F of this report. A
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summary of the analytical results for CVOCs in soil samples from the Cascade on-site mobile laboratory is
provided in Table 3. The distribution and concentrations of TCE detected in soil samples are provided on
Figure 13.

5.2.1.3 Geotechnical and Fractional Organic Carbon Soil Sampling

Samples were collected for a series of geotechnical analyses and fractional organic carbon analyses. Soil
samples for sieve and hydrometer grain-size analysis (ASTM D422 and D421, respectively) were collected
from a variety of encountered stratigraphic facies changes. Four Shelby tubes were collected from storage,
slow advection, and transport zones identified during stratigraphic soil core logging for analysis of bulk
density, specific gravity, and moisture content via ASTM Methods D7263, D854, and D2216, respectively.
The sieve, hydrometer, and Shelby tube samples were submitted to Alpha-Omega Geotech in Kansas City,
Kansas (Appendix F). Fractional organic carbon (foc) soil samples collected from the saturated zone were
submitted to PACE Analytical Services (PACE) in Lenexa, Kansas for analysis via the Walkley-Black
Method (Table 4, Appendix F). The foc samples were collected from locations outside of the impacted
areas, based on mobile laboratory analytical results, and selected to be representative of the storage, slow
advection, and transport hydrofacies.

5.2.1.4 Direct-Push Groundwater and Monitoring Well Grab Sampling

Groundwater sample collection was completed utilizing two methods: WaterlooAP$ ™ and grab
groundwater. Groundwater samples were collected using the Waterloo”PS ™ gsystem at three locations
(SB04, SB06, and SB15), but the time to complete (i.e., low recharge) was difficult at the majority of
locations where WaterlooA”® ™ screening was performed due to the low hydraulic conductivity of the
geology (Figure 11). To collect a sufficient and representative volume of water samples and to aid in soil-
water partitioning analysis, additional grab groundwater samples were collected during whole-core soil
sampling when water-bearing intervals were encountered that generally represented the occurrence of
sand lenses. Samples were collected using disposable polyethylene tubing and a foot-valve sampler to
extract water from the bottom of the DPT drill stem within water-bearing zones.

In addition to grab groundwater samples from soil borings, grab groundwater samples were collected using
a bailer from the screened interval midpoints of select monitoring wells to compare and contrast CVOC
concentrations in monitoring wells relative to groundwater samples from proximal soil borings. All grab
groundwater samples were analyzed by Cascade’s on-site mobile laboratory for the same set of CVOC
parameters as soil. Analytical results for the grab groundwater samples from borings and select monitoring
wells are summarized in Table 5. The distribution and maximum TCE concentrations detected in grab
groundwater samples are provided on Figure 14.

5.2.2 February 2018 Activities

Based on preliminary data evaluation from the October through November 2017 investigation, seven
additional soil borings (SB44 through SB50) were advanced to provide additional refinement of the soil
source zones and three monitoring wells were installed to augment the groundwater monitoring network.
Figure 10 provides the locations of these borings and wells and are described in detail below.
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e 1 soil boring south of location SB38 to complete horizontal and vertical delineation to a total depth of
50 ft bgs;

e 1 soil boring south of location SB35 to complete horizontal and vertical delineation to a total depth of
50 ft bgs;

e 1 soil boring west of location SB15 to complete horizontal and vertical delineation to a total depth of
50 ft bgs;

¢ 4 soil borings advanced to 15-ft total depth at the corners of a 20-ft by 20-ft bounding box centered on
location SB24 to establish a boundary of shallow TCE impacts in clay observed at this location;

e 1 shallow (MW-32) and 1 deep (MW-33) monitoring well were installed as a pair at the SB28 location;

1 shallow monitoring well (MW-34) was installed at the location of SB04.

A summary of the soil borings advanced during the EE/CA investigations (2017, 2018, and 2019) is
provided in Table 2. A site-wide groundwater sampling event was conducted as part of this phase of the
EE/CA investigation.

5.2.2.1 Direct-Push Soil Sampling

Prior to intrusive activities, Baker-Peterson, LLC, a private utility locator, scanned and cleared the work
area for subsurface utilities and structures using ground-penetrating radar and radiofrequency location.
Borehole locations were then cleared using a hand auger for visual confirmation of subsurface utility
clearance. Below Ground Surface, Inc., under the supervision of Arcadis field geologists, utilized a track-
mounted Geoprobe® 6620DT DPT rig to collect continuous whole-core soil samples via the Geoprobe®
Macro-Core® MC5 sampling system. Prior to DPT soil collection, the depth to water was determined using
water levels collected from existing Site wells. Groundwater elevation gauging data obtained in February
2018 from shallow and deep monitoring wells are shown on Figure 15a and Figure 15aa, respectively.
The MC5 Sampling System uses 2.25-inch-diameter probe rods to create a cased hole while using
1.25-inch-diameter inner rods and a closed piston point at the bottom of the tool string to advance to the
top of the target sampling interval. The inner rods are then removed, and the 2.25-inch probe rods are
advanced to the bottom of the target interval. Soil was collected and retained within a sampling liner in the
lowermost probe rod and retrieved for analysis. After each sample interval collection, the entire tool string
is removed, a new sampling liner is reset, and the tool string is re-advanced to collect a subsequent soil
sample interval until either target total depth or drilling refusal, whichever occurred first.

Soil borings SB-44 through SB-50 were advanced to complete the soil source zone investigation. Soail
cores were logged by Arcadis field geologists (Appendix D) using the soil description standard operating
procedure included as Appendix E. Visual observations and field screening results with PIDs helped guide
the selection of the sample intervals. Sample intervals were also biased to resolve concentration changes
across facies changes encountered at each borehole location. Soil samples were submitted to PACE in
Lenexa, Kansas for analysis of select CVOCs using USEPA Method SW846 8260, including TCE, cis-1,2-
DCE, trans-1,2-DCE, VC, and 1,1-DCE. Analytical reports for data generated by the Cascade on-site
mobile laboratory and PACE Analytical Services are provided in Appendix F of this report. A summary of
the analytical results for CVOCs in soil samples from the PACE fixed-base laboratory are provided in
Table 6. The distribution and concentrations of TCE detected in soil samples are provided on Figure 13.
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5.2.2.2 Well Installation and Groundwater Sampling

During February 2018, three monitoring wells were installed to augment the existing groundwater
monitoring network based on the results of the soil boring work completed during the October/November
2017 mobilization. Following the installation of the wells, a comprehensive groundwater sampling event
was completed as part of the approved scope in the EE/CA Work Plan. The three monitoring wells were
designed to intersect sand lenses observed in soil borings that may represent the transport mechanisms
from the source zones. Shallow monitoring well MW-32 and deep monitoring well MW-33 (Figure 2) were
installed as a pair at the SB28 location (Figure 10). Shallow monitoring well MW-34 was installed at the
location of SB04 targeting the presence of a sand lens and impacted groundwater at a depth between
approximately 20 and 25 ft bgs.

Well MW-34 was installed at the northeast corner of the Site and fulfilled two objectives of the EE/CA
investigation. This well location provided a critical groundwater elevation point that demonstrates the
relatively low hydraulic gradient and northward (shallow) groundwater flow direction beneath the Site
building (Figure 15a). Secondly, this well provides a sampling point at the SB04 boring location to monitor
TCE impacts in shallow groundwater near the property boundary (Figure 14). Paired wells MW-32
(shallow) and MW-33 (deep) were installed to monitor the TCE impacted groundwater detected at SB28.

Site-wide groundwater sampling of the newly installed and all existing monitoring wells was initiated in
conjunction with the second phase of EE/CA investigation in February 2018. Groundwater samples were
collected by means of low-flow sampling per the EE/CA Work Plan. The samples were transported by
Arcadis personnel and submitted to PACE in Lenexa, Kansas for analysis of select CVOCs using USEPA
Method SW846 8260, including TCE, cis-1,2-DCE, trans-1,2-DCE, VC, and 1,1-DCE. Laboratory reports
are provided in Appendix F. A summary of the analytical results for CVOCs in groundwater samples from
monitoring wells are provided in Table 7. Values for the field parameters measured during the low-flow
sampling procedure are provided in Table 8. Additional groundwater samples from monitoring wells MW-4,
MW-5, MW-8, and MW-9 were submitted to PACE in Lenexa, Kansas for geochemical analysis of chloride,
nitrate/nitrite, sulfate, methane, alkalinity, hardness, total dissolved and total suspended solids, total and
dissolved metals, and total organic carbon. Analytical results of groundwater samples from these selected
monitoring wells are provided in Table 9. Tables of historical results for groundwater elevations and CVOCs
detected in groundwater from monitoring wells (2010 through 2019) are provided in Appendix G.

5.2.3 July - August 2019 Activities

Based on USEPA comments provided in December 2018, a direct-push soil boring program and installation
of three monitoring wells were completed to augment the groundwater monitoring network in July 2019.
The soil borings and wells were installed on adjacent residential properties located north of the facility.
Figure 10 provides locations of the soil borings that were advanced for the purpose of sample collection at
the monitoring well locations that are described in detail below.

e Shallow monitoring well (MW-35) was installed at 504 Kohl Street. The location is approximately 100 ft
north-northwest of MW-34;

e Shallow monitoring well (MW-36) was installed at 406 Kohl Street. The location is approximately 150 ft
north/northeast of the northwest corner of the facility building;
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e Shallow monitoring well (MW-37) was installed at 404 Kohl Street. The location is approximately 150 ft
north/northwest of the northwest corner of the facility building.

5.2.3.1 AQR Color-Tec Sample Screening

Both soil and groundwater samples were screening in the field using AQR Color-Tec analyses (AQR Color-
Tec 2013). This technique was needed to obtain rapid, real-time, results of TCE such that field decisions
could be made as to which soil samples to submit to the fix-based laboratory, and whether additional
monitor wells were needed farther north of those proposed.

Vadose zone soil samples from intervals of 0 to 2 ft and greater than 2 ft bgs were screened in the field.
Visual observations and field screening results with PIDs helped guide the selection of the soil sample
intervals for additional field analysis. Soil intervals from each boring location with the highest PID readings
were selected for AQR Color-Tec analysis (AQR Color-Tec 2013). If no PID readings were observed, soll
samples were collected from zones of higher transmissivity if observed. A minimum of three soil samples
were collected per boring, including one sample near the bottom of the each boring. The AQR Color-Tec
system is a rapid, reliable, field screening test-kit method for analysis of CVOCs in water and soil. The
field-based analytical method combines sample purging with colorimetric gas detector tubes to detect total
chlorinated volatile organic halocarbons compounds at concentrations as low as 3 micrograms per liter
(Mg/L) in water, or 3 ug/kg in soil. Prior to collecting sample media, the test station was prepared to receive
samples as follows. Since the Color-Tec system uses ambient air to purge samples, a carbon filter tube
was used to scrub the incoming ambient air. For most situations, one carbon filter per 10 samples is more
than sufficient. The carbon filter is attached to purge needle and set aside. For water samples, two
40 milliliter (mL) VOA vials were filled to approximately 75 percent capacity and the lids are tightly secured.
For soil samples, two 40 mL VOA vials were filled with approximately an inch and a half of soil. Immediately
after adding the soil, laboratory grade deionized water was added to each VOA until they were
approximately 70 percent full and the lids were tightly secured. The soil mixture was then vigorously shaken
to break up the soil and transfer the chlorinated compounds to the water.

Once the sample was prepared, sample vials and the Gastec colorimetric tubes used with the pump were
placed in a 104 degrees Fahrenheit water bath for up to 2 minutes. Once the sample and detector tube
were warmed, it was transferred to the pump stand. A Low-level detection tube was inserted into the pump
inlet and a new extraction needle was slid onto the opposite end of the detection tube. The extraction
needle is then inserted through the septa of the first VOA and into the headspace of the vial. Next, the
prepared carbon tube/purge needle assembly is inserted through the septa and pushed to the bottom of
the vial. The pump is then drawn to the 50 mL position and allowed to purge for 30 seconds. At the end
of the purge, the detector tube