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EXECUTIVE SUMMARY

Stericycle Environmental Solutions, Inc. retained Bureau Veritas North America, Inc. (Bureau Veritas) to
conduct a Corrective Action Investigation (CAl) to determine the nature and extent of contamination in
soils and shallow groundwater at the Petro-Chem Processing Group Facility (Facility) located at 421
Lycaste Street in Detroit, Michigan.

On December 18, 2012, the MDEQ issued a new Operating License for the Facility (Michigan Facility ID
No. MID 980 615 298).' As part of this Operating License, the Facility is required to conduct a Corrective
Action Investigation (CAl) to determine if a release has occurred from Waste Management Unit (WMU)
Number 15 (Former Container Processing System), area of concern (AOC) Number 1 (Soil Volatilization
to Indoor Air Exceedances), AOC Number 2 (Soil Volatilization to Ambient Air Exceedances), and AOC
Number 3 (MTBE Release to Site Wide Groundwater). '

This CAl Report provides the data and summary of the investigation that was conducted in accordance
with the approved CAIWP. The CAIWP specified that soil and groundwater samples were to be collected
and analyzed in locations approved by the MDEQ to address the nature and extent of contamination of
VOCs at the Facility. Semi-annual groundwater sampling events were completed, as specified in the
Facility Operating License, and incorporated into the data set utilized to evaluate the nature and extent of
contamination addressed in this CAL

A pathway analysis was completed to determine relevant nonresidential cleanup criteria. There is a very
low permeability confining clay layer associated with regional lacustrine deposits at the Facilily. There is
a low fiow rate in the uppermost water bearing zone associated with moist peat at the Facility at depths of
seven to twelve feet below ground surface (bgs). There is no known regional groundwater aquifer in the
area of the Facility. Volatilization to Indoor Air Inhalation criteria (VIIC) and Volatilization to Ambient Air
Inhalation criteria (VAIC) are the relevant contaminant pathways to consider for future use of the Facility,
and provide the relevant cleanup criteria for nonresidential use.

Primary contaminants of concern (COCs) were established for the Facility. Methyl-tert-Butyl Ether
(MtBE), tetrachloroethene (PCE) and xylenes do not appear to be readily associated with releases from
WMU-15 and COCs are not present in concentrations exceeding relevant nonresidential cleanup criteria
in soils or groundwater near or immediately downgradient of WMU-15.

In addressing AOCs 1 and 2, VOCs are present in upper soils materials and in the shallow perched water
bearing zone at the Facility at depths of approximately seven to twelve feet bgs. Consistently, VOC
concentrations within fill material, moist peat, and silty sand lenses at the Facility do not exceed
applicable VIIC or VIAC.

In addressing AOC 3, M{BE concentrations are observed in fill soils and in the shallow water bearing
zone within the property boundary. The presence of MtBE is not ubiquitous. Concentrations of MtBE in
soils and within the uppermost water bearing zone do not exceed relevant nonresidential cleanup criteria.
Groundwater monitoring data collected at the Facility on a semi-annual basis indicate that M{BE is
present within three well locations (MW-4 [upgradient], MW-6 and MW-9), but not in all groundwater
monitoring wells at the Facility. MtBE concentrations in groundwater do not exceed groundwater
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volatilization to indoor air inhalation criteria (GVIIC) oq( groundwater volatilization to ambient air inhalation
criteria (GVAIC). [

Near the western property boundary, in the vicinity of the SBS Solids Building, several VOCs were
identified in the shallow water bearing zone and in the soils above the confining impermeable clay barrier.
COCs do not exceed relevant cleanup criteria in soils or shallow perched groundwater horizontally or
vertically at the Facility.

Groundwater monitoring should proceed in accordance with the Facility Operating License at established
compliance points. Decreasing trends in concentrations of VOCs have been noted in semi-annual
groundwater sampling events since 2009. Current concentrations of VOCs in groundwater continue to
demonstrate that relevant nonresidential clean up criteria (GVIIC and GVAIC) have not been exceeded at
the Facility. GVIIC and GVAIC are the relevant nonresidential cleanup criteria for the Facility.
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1.0 INTRODUCTION

On June 16, 1999, the Michigan Department of Environmental Quality (MDEQ) issued a Hazardous
Waste Treatment and Storage Facility Operating License (Operating License) for the Petro-Chem facility
(Facility), Michigan Facility ID No. MID 980 615 298. Petro-Chem is permitted to receive a wide range of
waste codes that include halogenated and non-halogenated volatile organic compounds (VOCs).
Depending on the characteristics of the wastes received, the wastes may be processed on- or off-site.
Environmental studies in soils and groundwater have been conducted at the Facility since 1982.

Waste identification, characterization, operations, management and containment system requirements
are documented in the operating permit and are conducted at the Facility. Petro-Chem began “detection”
semi-annual groundwater monitoring in September 1999 in compliance with specifications of the
Operating License. Based on results of the groundwater monitoring and soil boring sampling, the Facility
is required to conduct corrective action for releases of a contaminant from a Waste Management Unit
(WMU) to protect human health and the environment in accordance with R 299.9629. Should
contamination be found beyond the facility boundary, corrective action will be conducted in accordance
with R 299.9629(2).

A RCRA Facility Investigation (RFI) was conducted at the Facility in October 2010 and the RFl report was
submitted to the Michigan Department of Environmental Quality (MDEQ) on February 16, 2011. The
purpose of the RFIl was to conduct further evaluation of the horizontal extent of soil and groundwater
impact at the Facility. The potential for off-site migration of contaminants was evaluated by collecting soil
and groundwater samples from locations in the adjacent right-of-ways. On September 28, 2012, the
MDEQ approved the RFI Report pursuant to Part 111, Hazardous Waste Management, of the Naturals
Resources and Environment Protection Act, 1994 PA 451 (amended). In the RFI Report approval letter,
the MDEQ indicated that because contamination was found at the property boundary, a Corrective
Measures Study and a Corrective Measures Implementation work plan were recommended, pursuant to
the current hazardous waste management facility Operating License.

On December 18, 2012, the MDEQ issued a new Operating License for the Facility (Michigan Facility ID
No. MID 980 615 298). As part of this Operating License, Petro-Chem is required to conduct a Corrective
Action Investigation (CAl) to determine if a release has occurred from Waste Management Unit (WMU)

Number 15 (Former Container Processing System), area of concern (AOC) Number 1 (Soil Volatilization o

to Indoor Air Exceedances), AOC Number 2 (Soil Volatilization to Ambient Air Exceedances), and AOC
Number 3 (MtBE Release to Site Wide Groundwater). oL

The Facility prepared a Corrective Action Investigation Work Plan (CAIWP) as part of RCRA Corrective
Action proceedings and submitted it to the Michigan Department of Environmental Quality (MDEQ) in
February 2013. MDEQ approved the final CAIWP in May 2013. From August 2013 to September 2014,
the work described in the approved CAIWP, including the drilling of 28 soil borings, was conducted at
both onsite and offsite locations. The primary objective of the CAIWP was to evaluate potential sources
of contamination and, if found, to delineate soil and groundwater contamination with respect to MDEQ
Generic Nonresidential Cleanup Criteria.

The CAIWP specified that soil and groundwater samples were to be collected and analyzed in locations
approved by the MDEQ to address the nature and extent of contamination. Semi-annual groundwater

Wb
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sampling events were completed, as specified in the Facility Operating License, and incorporated into the
data set utilized to evaluate the nature and extent of contamination addressed in this CAL.

An extension of the CAl Report deadline was requested on October 23, 2014, because of delays in
obtaining access agreements for some off-site sampling locations, as well as, to conduct additional
sampling onsite. An extension was granted by MDEQ personnel on October 31, 2014. An addendum to
the CAIWP was submitted to the MDEQ on November 6, 2014, and approved by MDEQ personnel on
November 18, 2014,

This CAl Report includes a summary of the investigation that was conducted in accordance with the
approved CAIWP and addendum. The report is submitted on behalf of the Facility in accordance with
rules for hazardous waste management facilities as identified in Michigan Department of Environmental
Quality Act 451 Part 111 and promulgated under R299.9629.

The Facility location is depicted in Figure 1. Soil boring and groundwater sampling locations discussed in
this CAl report are shown in Figure 2.
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2.0 ENVIRONMENTAL SETTING

21 HYDROLOGY AND CLIMATE

The Facility is located within one-half mile to the north of the Detroit River. The Detroit River flows south
and west between the United States and Canadian border. It flows from the St. Clair River and Lake St.
Clair, and empties into the west end of Lake Erie. The land is nearly flat, rising gently north-westward
from the waterways. Upland terrain is gently rolling, typical of glaciated outwash plain geomorphology.

The climate in the Detroit area is influenced by its location near the Great Lakes and its position in a
major storm track. Climatic variations arise from the urban heat island, the effect becoming most
apparent at night, when temperatures in urban downtown remain significantly higher than those in
suburban locations. There are four distinct seasons. Average daily temperatures in winter are 28.1° F
and in summer, 72.3° F, with an annual average of 48.6° F. Winters are generally long and cold, and
storms can bring combinations of rain, snow, freezing rain, and sleet with heavy snowfall possible at
times. Annual snowfalls average around 45 inches. During the summer, storms pass to the north,
allowing for intervals of warm, humid weather with occasional thunderstorms that are followed by days of
mild, dry weather. Air pollution emanating from hea\)y industry in the area has been minimized since the
1970s with industry air pollution control efforts (City Data, 2014).

The Facility is located at 421 Lycaste Street, Wayne County, Detroit, Michigan at the northwestern corner
of Lycaste Street and Freud Street at latitude 42° 22’ 1” and longitude 82° 57’ 55”. The average elevation
at the site is 580 feet above mean sea level, as documented in the Facility Operating License.

2.2 AREA REDEVELOPMENT

Through the Department of Economic Redevelopment, developers have purchased vacant lands and are
in the process of building high density residential units on properties that border the Detroit River. A large
marina complex is located southwest of the Facility. Within the past 10 years, a residential community
has been developed on the property directly south of the Facility where the former Laro Coal property
was located. The residential community is hydraulically upgradient of the Facility.

2.3 HISTORIC UPGRADIENT AND ADJACENT PROPERTY INFORMATION

Baseline Environmental Assessments (BEAs) were conducted in 2002, 2004 and 2005 at the former Laro
Coal property prior to its redevelopment. The former Laro Coal property is located south of and
hydraulically upgradient of the Facility. Historic use of the upgradient property includes the Former City of
Detroit Auto Pound storage lot to the southwest, the Monroe Waste Paper Company to the southeast and
the Apex Foundry to the south. Additionally, railroad lines were present south of the Facility. When the
historic businesses were abandoned, the properties were reportedly used for illegal dumping. It was also
noted that the Monroe Waste Paper Company operated underground storage tanks at their facility.

Soil and groundwater samples were collected on the former Laro Coal property upgradient of the subject
Facility prior to the BEAs being conducted. BEA reports indicated that site stratigraphy consists of fill
(industrial materials interspersed with disturbed natural glacial deposits) with layers of sandy silt or clay to
a depth of 15 feet below ground surface (bgs). Below the sand/silt layers, the deposits consist of silty
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clay and clay to a depth of 30 feet bgs. The uppermost water bearing zone was encountered from 6 to 15
feet bgs. On the southern two-thirds of the property site, the shallow water bearing zone flows toward the
Detroit River. On the northern one-third of the property, the shallow water bearing zone flows
northwestward.

Findings from soil and groundwater samples collected during the BEAs indicated that VOC
concentrations in groundwater exceeded groundwater contact criteria and residential, commercial and
industrial volatilization to indoor air (VIA) criteria (AES, 2005).

An industrial dry cleaning operation was known to have existed on the western adjacent property, on the
northwest corner of St. Jean Avenue and Freud Street, west of the Facility, from circa 1968 through 2002.
Tetracholorethene is associated with historic dry cleaning operations.

Findings from the BEAs indicate that upgradient and off-site VOC contamination may contribute to soil
and groundwater contamination at the Facility.

24 GEOLOGY

The Facility is located on lowland lacustrine terrace deposits of the late Wisconsinan glacial timeframe
(approximately 12,400 years before present). Detroit is underlain by a sequence of sediments up to 150
meters thick that lie unconformably on Devonian sedimentary rocks of the Michigan basin (Howard,
2013). Geology at the site and at off-site perimeter locations was determined through soil borings and
groundwater monitoring well logs from the CAl, as well as, from past soil and groundwater investigations
conducted at the Facility. Well logs and soil boring logs used in compiling this report are provided in
Appendix A.

Stratigraphy at the Facility consists of fill with layers of sandy silt and silty sand with some clay to a depth
that ranges from one to 13 feet bgs. The sandy silt, silty sand and clay are typical of glacial outwash
deposits. In some areas, the fill material may not be disturbed, but in other locations, shards of glass and
brick fragments were noted at depth within the sandy silt fill material as identified in the boring logs. A
layer of peat underlies the fill and silty sand layer across the site. The thickness of the peat ranges from
inches on the northwest property boundary to four feet along the southern property boundary. in some
locations, the peat is underlain by a thin silty sand lens. The peat and/or the silty sand lies directly above
a dry, persistent, silty clay. The peat and/or silty sand lens are moist to wet and contain the uppermost
water bearing zone at the Facility. During the CAl, soil samples were collected from above the water
table in Soil Boring BSB-37 and analyzed for grain size, density and porosity. The grain size analysis
indicated that the soil from a depth of 4 to 6 feet bgs is a fine- to medium-grained sand with silt and trace
limestone, with a USCS designation of SP (i.e., poorly graded sand). The density ranged from 92.6 to
99.1 pounds per cubic foot, while the porosity had a range of 40.79 to 45.00 percent.

A dry, thick unit of silty clay uniformly underlies the peat and silty sand across the site. Thickness of the
silty clay at the site is undetermined, but it is present at depths of 30 feet bgs and more. It was identified
in an onsite deep boring (DB-1A) drilled on February 4, 1991 from a depth of 8.4 feet to 30 feet bgs
(WWE, 1991 with revisions, 1993). It is present in perimeter soil borings at depths up to 30 feet bgs in
the BEAs conducted in upgradient properties to the south of the site (AES, 2005). Regionally, soil boring
logs from the North Jefferson Chysler plant depict a uniform clay layer from 10 to 103 feet bgs (WWE,
1991 with revisions, 1993).
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Data compiled from the on-site monitoring well network and recent soil boring logs from this CAl were
used to create detailed geologic cross-sections. Locations of the cross-sections are shown in Figure 3.
The site stratigraphy is depicted in cross-sections shown in Figures 4 and 5.

25 HYDROGEOLOGY

Groundwater from onsite monitoring wells and groundwater samples collected from temporary wells
installed in soil borings during the CAl were collected from the shallow water bearing zone that is
contained within the peat and/or underlying silty sand layer, where it exists. The moist or damp layer is
present at depths ranging from approximately 7 to 12 feet bgs.

In January 1991, a bail-down slug test was performed at MW-7. The transmissivity was calculated to be
5.97x10° cm?sec and assuming a porosity of 0.4 for the peat layer where the well screen is placed, the
groundwater flow rate was calculated to be 2x10 cm/sec. Additionally, a three-inch Shelby tube sample
was collected from the homogeneous clay layer at 13 to 15 feet bgs in the deep boring DB-1A.
Permeability of the sample was tested using the triaxial cell method and was found to be 8.5X10° cm/sec,
indicating a very tight dense lean clay (WWE, 1991 with revisions in 1993). The location of DB-1A is
shown in Figure 6.

The ubiquitous silty clay acts as an impermeable barrier to infiltrating surface water. All surface water that
infiltrates the fill or peat is contained in a thin perched water bearing zone associated with the peat or
underlying silty sand. Hydrogeologic information obtained from the CAl is identified on the geologic
cross-sections depicted in Figures 4 and 5. Water levels from monitoring wells and soil borings are
shown on the cross-sections. A regional aquifer is not delineated at the Facility or in neighboring
upgradient soil boring logs. The uniform, thick, dry, silty clay forms an impermeable barrier to downward
migration of the uppermost water bearing zone. The impermeable clay barrier is present at depths of 30
feet or more on site and in locations adjacent to the Facility (AES, 2005). Regionally, it is present at
depths up to 105 feet bgs, substantiating evidence that there is no regional aquifer from which
groundwater is pumped for residential or industrial use.

Groundwater Level Data and Flow Direction

Groundwater level data and flow maps have been compiled for the Facility during semi-annual
compliance monitoring. Semi-annual reports have been submitted to the MDEQ prior to and throughout
the term of this CAl. For the purposes of this report, groundwater flow data from the June 2014 sampling
event is highlighted in cross-sections (Figures 4 and 5) and in a map showing typical groundwater flow
direction (Figure 7). Groundwater flow maps from semi-annual sampling in 2013 and 2014 (through the
duration of this CAl) have been submitted previously to MDEQ in a series of semi-annual reports in
compliance with conditions of the Facility Operating Permit.

Groundwater level data indicates that there is an arch in the groundwater flow direction that trends
northward. The higher groundwater elevations are near the current Container Management Building, in
the location of the former Container Processing System (WMU-15). From the arch, groundwater flow in
the perched water bearing zone trends westward, slightly northward, and eastward. This flow direction
and pattern are consistent throughout groundwater monitoring events as reported for the Facility since at
least 1982 (WWE, 1991 with revisions in 1993).
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VERITAS

3.0 POTENTIAL RECEPTORS AND PATHWAY ANALYSIS

Media with potential migration pathways and known impacts were selected for sampling and inciude soil
and groundwater. The CAl was designed to investigate the nature and extent of volatile organic carbon
(VOC) contamination associated with off-site migration at levels exceeding nonresidential cleanup criteria
in soil and groundwater in accordance with the Generic Cleanup Criteria Requirements of Response
Activity (R299.49).

MDEQ Part 201 Rules provide generic cleanup criteria fqr residential and nonresidential possible land
uses and vapor intrusion exposure pgthways Rule 714 outlines Groundwater Volatilization Indoor Air
Inhalation Criteria (GVIIC) and Rule 724 outlines Soil Volatilization Indoor Air Inhalation Criteria (SVIIC)
through ambient or indoor air volatilization (effective date, December 30, 2013). The purpose of this
section is to evaluate exposure risk by assessing viable routes of migration and potential receptors to
known contamination from constituents of concern (COCs) identified at the Facility.

Each possible exposure pathway in soils is summarized and evaluated in Table 1.
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Table 1
Summary of Relevant Exposure Pathways in Soils

Exposure Description Considered | Relevant
Pathway :

Soil
Drinking Water This pathway involves contaminants that may leach to YES
Protection groundwater in an aquifer, or groundwater that is not in an
aquifer but that may transport contaminants into an aquifer. The
drinking water exposure pathway does not appear to be relevant
because the shallow perched water bearing zone at the Facility
is present in granular fili and peat across the site in a lens that is
less than or equal to five feet thick at depths of 7 to 12 feet bgs.
The uppermost water bearing zone is directly underlain by a
persistent, dry, silty clay that is present to a minimum depth of 30
feet bgs. Regional soil boring data suggests that the
homogeneous clay with a permeability of 8.5x10-9 cm/sec exists
at depths up to 105 feet bgs. Regionally, lacustrine deposits are
known to be present at depths up to 150 meters bgs. Drinking
water in the Detroit metro area is provided by the regional
publicly operated treatment works, the Detroit Water and
Sewerage Department (DWSD). The DWSD obtains water from
the Great Lakes and their connecting waters, not from
groundwater. The main pumping station for the DWSD is
located northwest and upstream of the Facility.

Groundwater This pathway involves contaminants that may leach to

ISurface Water groundwater that is hydraulically connected to a surface water

Interface (GSI) body. This pathway is not relevant because there are no surface

water bodies in the direction of groundwater flow and the onsite
storm sewers discharge to the municipal wastewater treatment
plant, the DWSD. There is no known direct pathway from the
perched uppermost water bearing zone at the facility to the
Detroit River, which is the nearest receiving surface water body.
The Detroit River is located southeast of and not directly
downgradient from the Facility. Groundwater flow velocity at the
Facility is very slow at 1.6x10-6 cm/sec.

Direct Contact This pathway involves long-term ingestion and dermal exposure
to contaminated soil and is relevant for this property. It should
be noted that the majority of the property is covered with
pavement; therefore, minimizing dermal exposure to
contamination.

Soil Volatilization This pathway involves potential exposure to volatile indoor air
to Indoor Air contaminants from vapor intrusion resulting from soil

Inhalation Criteria | contamination.
(SVIIC)

Protection

Soil Volatilization This pathway involves potential exposure to volatile outdoor air
to Ambient Air contaminants from vapor intrusion resulting from soil
Inhalation Criteria | contamination.

(SVAIC)




Corrective Action Investigation Report
Petro-Chem Processing Group of Nortru, LLC

Detroit, Michigan

EPA ID: MID 980 615 298

February 12, 2015

Each possible exposure pathway in groundwater is summarized and evaluated in Table 2.

Exposure
Pathway

Table 2

Summary of Relevant Exposure Pathways in Groundwater

Description

Considered

Project No. 11013-000191.00

Relevant

Groundwater

Drinking Water

This pathway involves contaminants that may leach to
groundwater in an aquifer, or groundwater that is not in an
aquifer but that may transport contaminants into an aquifer.
The drinking water exposure pathway does not appear to be
relevant because the shallow perched water bearing zone at
the Facility is present in granular fill and peat across the site in
a lens that is less than or equal to five feet thick at depths of 7
to 12 feet bgs. The uppermost water bearing zone is directly
undertain by a persistent, dry, silty clay that is present to a
minimum depth of 30 feet bgs. Regional soil boring data
suggests that the homogeneous clay with a permeability of
8.5x10-9 cm/sec exists at depths up to 105 feet bgs.
Regionally, lacustrine deposits are known to be present at
depths up to 150 meters bgs. Drinking water in the Detroit
metro area is provided by the regional publicly operated
treatment works, the Detroit Water and Sewerage Department
(DWSD). The DWSD obtains water from the Great Lakes and
their connecting waters, not from groundwater. The main
pumping station for the DWSD is located northwest and
upstream of the Facility.

This pathway involves contaminants that may leach to
groundwater that is hydraulically connected to a surface water
body. This pathway is not relevant because there are no
surface water bodies in the direction of groundwater flow and
the onsite storm sewers discharge to the municipal wastewater
treatment plant, the DWSD. There is no known direct pathway
from the perched uppermost water bearing zone at the facility to
the Detroit River, which is the nearest receiving surface water
body. The Detroit River is located southeast of and not directly
downgradient from the Facility. Groundwater flow velocity at
the Facility is very slow at 1.6x10-6 cm/sec.

Groundwater
Volatilization

to Indoor Air
Inhalation Criteria
(GVIIC)

This pathway is relevant for volatile contaminants in
groundwater if and when a habitable structure overlies the
contaminated area and vapor intrusion issues are encountered
from the uppermost water bearing zone at the Facility.

Groundwater
Volatilization

to Ambient Air
Inhalation Criteria
(GVAIC) )

This pathway is_relevant for volatile contaminants in
groundwater if and when vapor intrusion issues are
encountered from the uppermost water bearing zone at the
Facility.

For purposes of this investigation all nonresidential pathways are considered and highlighted in the
discussion of the nature and extent of contamination in this CAl Report. Relevant nonresidential cleanup
criteria are presented in the results section of the CAl Report.
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4.0 INVESTIGATION AND SAMPLING

Bureau Veritas conducted this CAl at the Petro-Chem Processing Group of Nortru, LLC (Petro-Chem)
facility located at 421 Lycaste Street in Detroit, Michigan, in accordance with the CAIWP, dated February
15, 2013, and approved in a letter from MDEQ received in May 2013. The CAIWP was prepared
pursuant to Part VI.D of the facility Operating License and was designed fo define the source, nature and
extent of VOC contamination at the facility.

From August 2013 to September 2014, the work described in the approved CAIWP, including the drilling
of 28 soil borings, was conducted at both onsite and offsite locations. The primary objective of the
CAIWP was to delineate soil and groundwater contamination relative to MDEQ generic nonresidential
cleanup criteria, and to evaluate potential sources of contamination at the Facility. Soil and groundwater
samples were collected in accordance with the CAIWP.

An Addendum to the CAIWP was submitted to the MDEQ (BVNA, 2014) on November 6, 2014. The
objective of the CAIWP Addendum was to evaluate the nature and extent of contamination beneath the
SBS Solids Building. Data collected during the CAl identified elevated concentrations of VOCs near the
SBS Solids Building, most notably in borings BSB-12, BSB-13 and BSB -18. To further evaluate the
nature and extent of contamination in this area, soil borings were completed directly beneath the SBS
Solids Building in December 2014 in locations BSB-37, BSB-38 and BSB-39.

41 SAMPLE LOCATIONS

Soil and groundwater samples were collected during the CAl in locations shown on Figure 2. Sampling
points were chosen based on the geographic area to be sampled, the size of the area, media of concern,
and other physical constraints that affect the distribution of contamination at the facility. Other physical
constraints that may influence the distribution of potential contaminants include buried utilities and
differing soil types.

During this investigation, Bureau Veritas collected 58 soil samples and 25 groundwater samples from the
uppermost water bearing zone and designated them for analysis of VOCs in accordance with the
approved Sampling Plan that was included in the CAIWP (BVNA, 2013) and Addendum (BVNA, 2014). A
portion of the soil samples was collected to evaluate impact of the vadose zone above the capillary fringe.

Data sets collected during this CAl can be compared to each other because the data were generated by
the same consultant over time utilizing the saime outside laboratory. Compound nomenclature and
reporting units conformed with SW846 methodology. All soil sample analytical results were reported in
dry weight in units of micrograms per kilogram (ug/kg). Units of micrograms per liter (ug/L) were used for
all aqueous sample results. Use of standard methodologies ensure data comparability. Bureau Veritas
Standard Operating Procedures (SOPs) provided in the CAl Work Plan were used to standardize field
procedures and data recording.

Detailed information on the sampling locations for each selected medium is shown on the sample location
map (Figure 2). Sampling locations, depths of samples within each soil boring, and date of sample
collection are provided in the compiled soil data table (Table 4). Four events of soil and groundwater
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sample collections were conducted in 2013 and 2014 at locations both onsite and offsite to evaluate the
nature and extent of VOC impacts.

Grab soil samples aliow for a greater resolution of spatial distribution of data than composite samples.
Therefore, grab soil and groundwater samples were collected to evaluate the nature and extent of impact.

The purpose of this investigation was to evaluate the nature and extent of the impact; therefore,
temporary wells were installed during this investigation and groundwater data collected from the
temporary wells were utilized for delineation purposes only. Permanent monitoring wells are present at
the facility (MW-1 through MW-10) and are known to be impacted with VOCs. Semi-annual groundwater
monitoring is conducted at the facility in accordance with the Operating License, and data collected during
the course of this investigation during the semi-annual monitoring events supplement groundwater
contamination delineation efforts. Based on water level data submitted during semi-annual compliance
monitoring, Monitoring Well MW-4 is considered an upgradient well with the remaining wells being
compliance wells.

4.2 SOIL SAMPLING PROTOCOLS

The data collection quality assurance project plan (QAPP) was developed to document monitoring
procedures (sampling, field measurements, and sample analysis performed during the investigation) to
characterize the environmental setting, source, and contamination, and to ensure that all information,
data, and resulting decisions are technically sound, statistically valid, and properly documented. Soil
samples were collected in accordance with the QAPP, developed for the CAIWP. In short, soil samples
were collected using the following measures:

¢ All boring locations were identified prior to the start of field activities.

Continuous soil samples were collected until the water table was encountered or the maximum
proposed depth was achieved.

* A minimum of two soil samples per boring, including the soil sample exhibiting the highest PID
_reading above the water table and the soil sample from just above the water table were collected
“and analyzed for volatile organic compounds (VOCs) in accordance with RRD Operatlonal
Memorandum No. 2, Attachments 4 (Sample Preservation, Sample Handling, and Holding Time
Specifications) and 6 (Sampling Methods for Volatile Organic Compounds).

A boring log was completed for-each location by-the site geologist and included relevant
information necessary to the assessment of the subsurface geology.

Soil collected in each 5-foot acetate liner was field screened using a hand-held PID at each 2-foot
interval. Soil collected by hand auger was field screened using a hand-held PID at each 1-foot
interval.

One sample was submitted as a MS/MSD for every ten samples collected for each media.

10
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¢ Soil samples intended for VOC analysis were collected and submitted to the laboratory in
accordance RRD Operational Memorandum No. 2, Attachment 6 (Sampling Methods for Volatile
Organic Compounds), dated October 22, 2004, using USEPA Method 5035.

e Samples were stored in the field on ice. Appropriate COC documentation was maintained for the
samples. COC documentation includes the sample number, date and time of collection, depth,
location, number of containers, requested analyses, and sample handling sequence. A trip blank
was prepared and transported with the samples for appropriate QA/QC documentation.

e Samples were packed on ice and transferred to Fibertec Environmental Service’s laboratory in
Holt, Michigan for analysis.

* Soil samples were analyzed in accordance with the protocols in the document EPA SW-846 -
Test Methods for Evaluating Solid Waste and in accordance with Table 1 of Operational Memo
GEN-8, Revision 8. Soil samples submitted for VOC analysis were analyzed using USEPA
Method 5035/82608B.

* Appropriate QA/QC documentation was provided with each batch of samples. Quality control
replicates, laboratory spikes, and control blanks were analyzed according to standard protocols.

4.3 GROUNDWATER SAMPLING PROTOCOLS

Groundwater samples were collected throughout the CAl process. Groundwater is being monitored
separately on a semi-annual basis with an existing series of monitoring wells. A thin, water-bearing
zone, ranging from one to five feet in thickness above the uniform confining silty clay is found across
the site. Sandy soils and/or peat are sporadically moist and wet. Although vertical aquifer profiling
was proposed in the CAIWP, it was not conducted during this CAl due to the thin water column
present at the Facility. In general, groundwater samples were collected by installing temporary
monitoring wells during soil boring drilling procedures. Sample collection was conducted in
accordance with the CAIWP. In short, procedures are highlighted below:

e Groundwater samples were collected using a Geoprobe screen point 16 groundwater sampler or
a temporary monitoring well.

* Groundwater samples were collected using a peristaltic pump and placed in appropriate
containers. Groundwater samples, and 1 duplicate, 1 field blank, 1 equipment blank and 1 trip
blank (per cooler) sample were collected and analyzed for VOCs in accordance with RRD
Operational Memorandum No. 2, Attachments 4 (Sample Preservation, Sample Handling, and
Holding Time Specifications) and 6 (Sampling Methods for Volatile Organic Compounds). One
sample was submitted as a MS/MSD for every ten samples collected for each media.

o Groundwater samples intended for VOCs analysis were placed into 40-mL glass containers pre-
preserved with hydrochloric acid.

o Samples collected for analysis were stored in the field on ice. Appropriate COC documentation
was maintained for all samples. COC documentation included the sample number, date and time
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of collection, depth, location, number of containers, requested analyses, and sample handling
sequence. Trip blanks were prepared and followed the samples for appropriate QA/QC
documentation.

o Groundwater samples were packed on ice and transferred to Fibertec Environmental Service's
laboratory in Holt, Michigan laboratory for analysis.

¢ Groundwater samples were analyzed in accordance with the protocols set forth in the USEPA
document EPA SW-846 - Test Methods for Evaluating Solid Waste and in accordance with Table
1 of Operational Memo GEN-8, Revision 8. Groundwater samples submitted for VOC analysis
were analyzed using USEPA Method 5035/8260B.

o Appropriate QA/QC documentation was provided with each batch of samples. Quality control
replicates, laboratory spikes, and control blanks were inserted according to standard State
Laboratory protocols.

44 QAPP PROTOCOLS

Sampling, analytical and laboratory protocols specified in the approved QAPP, submitted in the CAIWP,
were followed throughout the CAI.

4.5 DATA MANAGEMENT PLAN
The Data Management Plan was developed for this CAl and was used to document and track
investigation data and results. The Data Management Plan is incorporated in the CAIWP.

Sampling locations, contaminant concentrations, extent of contamination, as well as, figures to aid in the
presentation of data obtained during the subsurface investigation are discussed in the following section of
the CAl report.

12
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5.0 NATURE AND EXTENT OF CONTAMINATION

5.1 MEDIA AND CONSTITUENTS OF CONCERN

Based on previous investigations at the Facility, it is known that soil and the uppermost water bearing
zone have been impacted by VOC constituents. This CAl focused on finding the nature and extent of
VOC concentrations in the shallow soils and uppermost water bearing zone at the Facility.

The COCs for this investigation are limited to VOCs. The nature and extent of COCs are discussed
relative to MDEQ nonresidential cleanup criteria. Criteria considered include protection of drinking water
(DW), protection of the interface between groundwater and surface water (GSl), direct contact,
volatilization to indoor air inhalation criteria (VIIC), and volatilization to ambient air inhalation criteria
(VAIC).

To better understand the distribution of constituents at the facility, there are a few sitewide COCs that are
discussed in detail. Focusing on a few COCs allows for understandable discussion of patterns of
contamination at the Facility.

5.2 PRIMARY VOCS

Methyl tert-butyl ether (MtBE) is a gasoline additive that is widely found in contaminated groundwater
associated with facilities that process, store or manage large quantities of gasoline. MtBE is also used as
a solvent, but not to the extent that it is used as an additive.

Tetrachloroethene (PCE), a chlorinated solvent, is used in the dry cleaning industry, as a metal parts
degreaser in the automotive industry, and to some extent as a paint stripper. It is contained within some
of the waste streams that are managed at the Facility.

Xylenes are a component of gasoline derivatives and petroleum products that are managed at the
Eggmgy Xylenes are more prevalent than benzene, ethylbenzene and toluene in the soils at the Facnlty
For this reason, xylenes are discussed in detail for the purposes of demonstrating nature and extent of
contamination from gasoline derivatives at the Facility.

5.21 Soils

Soil samples were collected from 27 soil borings during the course of the CAl in locations shown on

Figure 2. Analytical data from soil samples, two samples per boring, are provided in Table 3. [t was
determined that MtBE is not widely distributed in soils across the Facility. Distribution of PCE and xylenes
found in soils at concentrations exceeding MDEQ nonresidential cleanup criteria are shown in Figures 8
and 9, respectively. Cross-sections showing primary VOC distribution are included as Figures 13 through
18. COCs in concentrations above cleanup criteria, as shown on the figures, do not ‘appear to be
mlgratmg off-site and are contained near impacted areas within the property boundéry '
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5.2.1.1 Results

WMU-15

To address WMU-15, soil borings were conducted in upgradient and downgradient locations and soil and
groundwater samples were collected. Upgradient soil borings locations, relative to WMU-15, are BSB-20

and BSB-25. PCE and trichloroethene were detected at concentrations exceeding nonresidential DW [

not present at concentrations exceeding nonresidential cleanup criteria in the deeper sample from Soil
Boring BSB-20, at 5 to 7 feet bgs. Benzene was detected in the upgradient, and off-site, location of BSB-
25 at a concentration which exceeded the DW protection criteria in the shallow interval sample, but was
not detected above laboratory detection limits in the deeper sample from the same location.

In soll boring locations downgradient of WMU-15 (i.e., BSB-16, BSB-19, BSB-21, BSB-22, and BSB-23),
VOC concentrations exceeding nonresidential cleanup criteria were only reported in Soil Boring BSB-19,
within the shallow interval of 3 to 5 feet bgs. Ethylbenzene and xylenes exceed DW protection and GSI
protection criteria; PCE exceeds GSI protection; and 1,2,4-trimethylbenzene exceeds DW protection.

PCE is present in two shallow sampling locations upgradient and downgradient of WMU-15, but it should
be noted that the concentration of PCE is higher in the upgradient location (BSB-20) than in the
downgradient location (BSB-19).

distribution of constituents and their concentrations do not indicate that the contamination emanates from

- oot Pofu vhaws : O -
M-S 4 %&iﬁ /(«JWQL\)XJMU 1S ot Sunfa gy Thaush.

AOC-1/AOC-2 T icahe  sdaeas

To address AOC-1 and AOC-2, soil borings were conducted in the area (i.e., adjacent to WMU-15) where
concentrations of contaminants were previously identified which exceeded the soil volatilization to indoor
air inhalation criterion (SVIIC) and/or soil volatilization to ambient air inhalation criterion (SVAIC). ¥5te
Concentrations of contaminants in the area of WMU-15 did not exceed the SVIIC or SVAIC, thereby
indicating the lack of an area-wide concern.

AOC-3

To address AOC-3, soil borings were conducted across the entire Facility, as well as, on adjacent
properties. Results from the soil borings collected did not indicate the site wide presence of MtBE in soils
at concentrations exceeding nonresidential cleanup criteria. In fact, MtBE was only detected in Soil
Boring BSB-12, on the west edge of the Facility, at concentrations exceeding nonresidential cleanup
criteria.

Additionally, a sample of the silty clay unit was collected from Soil Boring BSB-36 to address the potential
for contamination to be migrating into the clay unit. Concentrations of contaminants were not detected in
the sample of the silty clay, while MtBE was detected in the soil sample collected from the peat located
directly above the silty clay.

It should be noted that during the CAl, various contaminants were detected in shallow soil samples
collected at off-site locations. Based on historical use information presented in Section 2.3 of this report,
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it is most likely that this contamination is attributable to impacts from neighboring properties and not the ,
Facility.

VOC contaminants in soil sporadically appear in shallow soil samples at concentrations exceeding DW
protection and GSI protection criteria. The distribution of primary COCs in the soils are shown in the
cross-sections, Figures 13 through 18. The site stratigraphy controls distribution of COCs. COCs are
associated with the peat and/or the underlying silty sand layer, where it is present. Concentrations of
COCs and their vertical extent are depicted and show that COC concentrations appear to be localized.
Generally, MtBE, PCE and xylenes concentrations exceed DW and/or GSI cleanup criteria in locations
upgradient of WMU-15 (i.e., BSB-19 and BSB-20) and in the area of the SBS Solids Building (i.e., BSB-
12 and BSB-13). MtBE and PCE concentrations in soils exceed nonresidential cleanup for DW in soils at
location BSB-24, but the peat layer is thinner northwest of the Facility. As shown in the groundwater
results (refer to Figure 18), MtBE and PCE concentrations were not present (or at levels below cleanup
criteria) in the groundwater collected from the BSB-24 location.

In general, the distribution of primary COCs in soils as shown in stratigraphic cross-sections are not
migrating downward through the soils in the vadose zone or into the impermeable clay confining layer,
which underlies the shallow water bearing zone. At depth, primary COCs are contained in localized areas
and are not migrating across the Facility to off-site, downgradient locations.

Based on evaluation of the data collected during the CAl, the highest levels of VOC contamination in soil
are present in the western portion of the Facility, including the area around the SBS Solids Building.
Concentrations of VOCS in soil exceed MDEQ generic nonresidential cleanup criteria in patterns that are
not consistent with one source identification or one particular medium. The patterns of contamination in
the upper fill and soils at the Facility indicate small impacted areas of ggr]/tgmipgﬁgn, not sitewide areas of
concern.

5.2.2 Groundwater

Groundwater samples were collected from temporary wells in 25 of the 27 soil borings drilled during the
course of the CAl in locations shown in Figure 2. Analytical data from groundwater samples are provided
in Table 4. Distribution of MtBE, PCE, and xylenes found at concentrations exceeding MDEQ
nonresidential cleanup criteria are shown in Figures 10, 11, and 12, respectively. Cross-sections showing
primary VOC distribution are included as Figures 19 through 24. In addition, groundwater samples are
collected at the Facility on a biannual basis from the onsite permanent monitoring wells as a condition of
the Facility Operating License.

MIBE, PCE and xylenes concentration trends in the existing permanent monitoring wells collected since
June 2009, are shown in Tables 5, 6 and 7, respectively. Each of the primary COC concentrations
generally decrease over time in each well within the groundwater monitoring network. The groundwater
samples collected from the groundwater monitoring wells are more representative of actual groundwater
characteristics than are those collected from temporary wells, as temporary wells are not able to be
replicated. Temporal trends from groundwater collected from the soil boring locations are not able to be
identified.
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5.2.2.1 Results

WMU-15

To address the Former Container Processing System as a source of contamination at the Facility,
groundwater samples were collected from locations upgradient and downgradient of WMU-15. Samples
collected from MW-2D, MW-4 and BSB-20 are upgradient of WMU-15, while samples collected from MW-
1, MW-3, BSB-16, BSB-19, BSB-21, BSB-22, and BSB-23 represent locations downgradient of WMU-15.

MtBE was detected at concentrations exceeding the nonresidential cleanup criteria for DW at upgradient
well MW-4 and downgradient boring BSB-23. The concentrations of MtBE in the upgradient location,
MW-4, exceeded that detected in the downgradient location. MtBE did not exceed cleanup criteria in
other locations upgradient or downgradient of WMU-15. Benzene and PCE were also detected at
concentrations exceeding the DW criteria in upgradient well MW-2D, but the concentrations do not
exceed cleanup criteria in other locations surrounding WMU-15. Dietheyl ether and diisopropyl ether
exceeded the DW criteria at BSB-16, which is downgradient of WMU-15, but these VOCs were not
consistently present in the locations surrounding WMU-15.

The distribution of VOCs in groundwater near WMU-15 indicate that WMU-15 is not a source area for
sitewide VOC contamination.

AOC-1/AO0C-2

Groundwater samples were collected from temporary monitoring wells and permanent monitoring wells
across the Facility during the CAI. Concentrations of contaminants detected did not indicate the presence
of contamination at concentrations exceeding GVIIC or GVAIC.

AOC-3

To address AOC-3, soil borings were conducted across the entire Facility, as well as, on adjacent
properties. Groundwater was collected from temporary monitoring wells, when sufficient groundwater
was present for sampling. In general, MtBE was detected above laboratory detection limits across the
Facility. Concentrations ranged from slightly above the detection limit of 1.0 micrograms per liter (ug/L) to
27,000 pg/L. The highest concentrations of MtBE were encountered in the western portion of the Facility,
in the vicinity of the SBS Solids Building, and exceeded the nonresidential DW and GSI criteria.
Additionally, MtBE was detected at a concentration exceeding nonresidential cleanup criteria in one
offsite boring location, BSB-3. However, this soil boring is located in an upgradient location in relation to
the Facility; therefore, it is likely that it is not attributable to the Facility. MtBE was not detected at any
other offsite location. Based on the results of the sampling, it appears that MtBE has been delineated on
the Facility property.

Concentrations of COCs reported from recent sampling events that exceed MDEQ generic nonresidential
cleanup criteria are depicted on cross-sections in Figures 19 through 24. The cross-sections depict the
extent of vertical contamination of primary COCs at the Facility. The zones of elevated concentrations of
primary COCs relative to nonresidential cleanup criteria in groundwater appear to be confined within the
Facility boundary. The site stratigraphy and hydrogeologic setting controls the distribution of primary
COCs in groundwater.
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Concentrations of MtBE in soils reported in location BSB-24 exceeded nonresidential DW cleanup
criteria; however, MtBE in the groundwater sampled from a temporary well within the same soil boring did
not contain MtBE. Concentrations of VOCs across the Facility are not uniform or persistent. Distribution
patterns of primary COCs in soils and groundwater as depicted in Figures 13 through 24, show that
primary COCs are not migrating downward or laterally from localized areas. Analytical data collected
during the CAl are provided in Appendix B.

Based on the evaluation of the data collected during the CAl, the highest levels of VOC concentrations in
groundwater at the Facility are present in the western portion of the property, including the area
surrounding the SBS Solids Building. Concentrations of VOCs in groundwater exceed MDEQ
nonresidential cleanup criteria for DW and GSl in patterns that are not consistent with one source
identification. The distribution patterns of contamination in the shallow water bearing zone at the Facility
indicate small impacted areas of original contamination confined to the Facility boundary.

17
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6.0 CONCLUSIONS

As part of this Operating License, Petro-Chem was required to conduct a Corrective Action investigation
(CAl) to determine if a release has occurred from the following:

WMU-15 (Former Container Processing System)
AOC-1 (Soil Volatilization to Indoor Air Exceedances)
AOC-2 (Soil Volatilization to Ambient Air Exceedances)
AOC-3 (MTBE Release to Site Wide Groundwater)

As discussed in Section 3.0 of this report, the drinking water criteria do not apply to groundwater at this
Facility because the groundwater is perched in an uppermost water bearing zone above a persistent, dry,
silty clay layer that is not associated with nor hydraulicatty connected to a regional drinking water aquifer.

7 Permeablhty of the uniform clay confining layer is 8. 5x10° cm/sec. Lacustrine deposits are known to be

nearly 150 fneters ‘thick in the area of the Detroit River and are not used for groundwater supply.
Groundwater flow i |n the peat and associated silty sand zones of the uppermost water bearing zone flows
very slowly at 2x102 cm/sec. It is not expected that contaminants associated with the moist layer will
impact off-site properties. Water supply is obtained from the Detroit River and Great Lakes basin and is
provided to regional users by the DWSD. There is no known regional groundwater aquifer in the area
surrounding the Facility.

Additionally, the GSI pathway is not relevant because there are no surface water bodies in the direction of
groundwater flow and the onsite storm sewers discharge to the municipal wastewater treatment plant, the
DWSD. There is no known direct pathway from the perched uppermost water bearing zone at the facility
to the Detroit River, which is the nearest receiving surface water body. The Detroit River is located
southeast of and not directly downgradient from the Facility.

Since the DW and GSI pathways are not relevant, direct contact, VIIC and VAIC are the pathways that
are most likely to cause concern in a future use scenario of the Facility. They provide the relevant
cleanup criteria for nonresidential use.

Primary COCs (MtBE, PCE and xylenes) do not appear to be readily associated with WMU-15. Primary
COCs are not present in concentrations exceeding applicable nonresidential cleanup criteria in soils or
groundwater near or immediately downgradient of WMU-15. The distribution of COCs and their
concentrations do not mdlcate that the contamlnatlon emanates fr6m WMU- 15

In a/daressmg AOCs 1 and 2 VOCs are present in upper so:t materlals and in the shallow perched water
bearing zone at the Facility at depths of approximately 7 to 12 feet bgs. Consistently, VOC
concentrations within fill material and moist peat and silty sand lenses at the Facility do not exceed
applicable VIIC or VAIC.

In addressing AOC-3, MtBE concentrations are observed in fill soils and in the shallow water bearing
zone within the property boundary. The presence of MtBE is not ubiquitous. Concentrations of MtBE in
soils and within the uppermost water bearing zone do not exceed applicable nonresidential cleanup
criteria (i.e., VIIC and VAIC). Groundwater monitoring data collected at the Facility on a semi-annual
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basis indicate that MtBE is present within three well locations (MW-4 [upgradient], MW-6 and MW-9);
however, MtBE concentrations in groundwater do not exceed GVIIC or GVAIC.

Near the western property boundary, in the vicinity of the SBS Solids Building, several VOCs were
identified in the shallow water bearing zone and in the soils above the confining clay barrier at
concentrations higher than in other areas across the Facility. These VOC concentrations do not exceed
direct contact, VIIC, or VAIC.

Should contaminants continue to impact the shallow water bearing zone and soils above the impermeable
clay layer at the Facility to the point at which direct contact, VIIC, or VAIC nonresidential cleanup criteria
are exceeded, it may be necessary for soils or perched groundwater to be removed or treated. [f new
sources of contamination are determined, corrective measures may be implemented to improve source
control.

Groundwater monitoring should proceed in accordance with the Facility Operating License at established
compliance points. Current downward trends in concentrations of VOCs have been noted in semi-annual
groundwater sampling events since 2009. Current concentration trends in groundwater detection will
demonstrate that applicable nonresidential clean up criteria (direct contract, VIIC, and VAIC) have not
been exceeded at the Facility.

Based on the pathway evaluation conducted as part of this CAl, direct contract, VIIC, and VAIC are the
nonresidential cleanup criteria appropriate for evaluating the necessity for Corrective Measures,
environmental media removal or treatment.
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Corrective Action Investigation

Table 3

Laboratory Analytical Results for Volatile Organic Compounds in Soil

Petro-Chem Processing Group Facility - Detroit, Michigaﬁ'

1

Sample Identification BSB-11 BSB-12 BSB-13 BSB-14 DUP-01 BSB-15 MDEQ Nonresidential Cleanup Grileria
{sample interval - feet) (3-5) {5-7) {8-10) {10-12) {18-20) (3-5) {5-7) (3-5) (5-7) (3-5) (57 Groundwater N AP B
Callection Dale MDEQ TDL | 8/22/2013 | 8/22/2013 | /2212013 | 82212013 | 8/22/2013 | 8/22/2013 | 8/22/2013 | 8/22/2013 | /222013 | &/22/2013 | 8/23/2013 | 82372013 | Drinking | o' VP e | Volatiization to Soit Saturation
Analysis Date 1072006 | g1812013 | erzer2013 gﬁgﬁg:g ggggg]g 2}’5;@312 8/27/2013 gﬁ;ﬁg:g BI27/2013 | 8/27/2013 | 8/27/2013 | 812712013 | 8i27/2013 Pr"o\izgi:m Interface A"‘b'e;::'“d”r Direct Gontact C"Sr::"r:::f:;"
k Collection Method Grab Protection Levels
VOGs ]
Acetone 1,000 | <1,000 J,v-f <1,000 J,v-| <1,000 V-] 1,516 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 42,000 34,000] 160,000,000 C 73,000,000] 110,000,000
[Benzens 50 <50 <50 LD e e L <50 <50 S B L B <50 <50 <80 <50 <50 - 100] 4,000 X 8,400 840,000 C 400,000
7-Butancne 250 <631 <608 <808 J,J- | 2,900 J,E1] <583 <588 <613 <609 <592 <G44 <685 <693 760,000 44.000{  35,000,000] 700,000,000 C, DD| 27,000,000
n-Butylbenzene 50 <50 <50 <50 J,J- 160 <50 <50 <50 <50 <50 <50 <50 <50 4,600 10| 880,000,000 8,000,000] 10,000,000
sec-Butylbenzene 50 <63 <60 <80 J,J- 170 <58 <58 <51 <60 <59 <64 <68 180,000,000 8,000,000] 10,000,000
teri-Bulylbenzens 50 <50 <50 <50 J,J- <50 <50 <50 <50 <50 <50 <50 <50 250,000,000 8,000,000] 10,000,000
Carbon tetrachtoride 50 <63 <60 3804~ <71 <58 <58 <61 <60 <59 <64 <68 990 440,000 C 360,000
Chlorosthane 250 <315 <304 1,000 J.o- <350 <201 385 <306 <304 <296 <322 <342 5,300,000 C 12,600,000 C 950,000
Cyclohexane 250 330 & | <304 <404 J,J- 1,300 <201 <294 <306 <304 <296 <322 <342 NA NA NA
1,2-Dichlorobenzene 50 <50 <50 <50 J,J- | - 3.800 - <50 <50 A0 ] <50 <50 <50 <50 20,000,000 G 53,000,000 C 210,000
1,1-Dichloroethane 50 <63 <60 6,700 J,J- 580 <58 510 ##| 530 @& <60 <59 <64 <68 430,000 57,000,000 G 890,000
1,2-Dichloroethane 50 <63 <60 82 J.J- <71 <58 <58 <61 <80 <59 <64 <68 11,000 420,000 1,200,000,
1,1-Dichioroethene 50 <63 <60 |- 200hde | <71 <58 <58 <61 <60 <50 <64 <68 330 660,000 C 570,000
6is -1,2-Dichloroethene 50 <50 <50 1,100 JJ- | 1,400 <50 710 e 290 & <50 <50 <50 <50 41,000 8,000,000 C 840,000
frans-1,2-Dichloroethene 50 <50 <50 140 J J- <53 <50 <50 <50 <50 <50 <50 <50 43,000 12,000,000 C
Ethylbenzene 50 69 & <60 41,000.J,3-1:180,000:: 2108 |-02,500 015,000 <60 <59 <64 <68 460,000 C 71,000,000 C
Isopropylbenzene 50 <320 <300 <400 JJ- | 2,800 <200 <290 330 & | <300 <300 <320 <340 730,000 G 80,000,000 G
4-lsopropylloluene 50 <130 <120 <180 J,J- 410 <120 <120 <120 <120 <120 <130 <140 NA NA NA
Methylene Chioride R 100 <100 <100 | 45.0004,0<] 2,000 ] <100 | 468 . [ =100 ] <100 <100 <100 <100 240,000 5,800,000 G 2,300,000
2-Msthylnaphihalene .  ..1\ 250 678 # | <304 1,300 JJ- | 2,700 <291 <204 501 @ | <304 <298 <372 <342 1,800,000 26,000,000 NA
4-Methyl-2-Pentanone { MLLSIE] 250 <315 <304 5400JJ- | 8,200 <201 <204 1,300 2 | <304 <208 <322 <342 53,000,000 18,000,000 C 2,700,000
Methyl ferf -butyl ether (MIBE) 50 <320 <300 | 1,800, 4,700 <290 <290 320 & | <300 <300 <320 <340 18,000,000 C 7,100,000 C 5,900,000
Naphthalens 250 459 % | <304 [ 4800.0- 700 ] <291 <294 569 «o | <304 <206 <322 <342 350,000 52,000,000 NA
n-Propylbenzene 50 <63 <60 330 J,J- <58 <58 570 <60 <59 <64 <68 590,000,000 8,000,000] 10,000,000
Tetrachloroethene 50 <63 <60 C2.000d,3 | B <58 B 4L | i i 1 o r L R 91 & <64 <68 21,000 930,000 C 88,000
Tetrahydrofuran 250 <315 <304 1,200 0,0- | _ 4,000 <291 364 & | 1,000 F| <304 <296 <322 <342 2,400,000 9,500,000] 120,000,000
Toluene 50 310 & <50 14;000.),)- | 350,000, 280 & | 1,9008% | 8,500 | <50 <50 <50 <50 810,000 C 16,000,000 Ci* = 750,000
1,2,4-Trichlorobenzene 250 <315 <304 <404 J,J- <359 <291 <204 <306 304 <206 <322 <342 18,000,000 G| __ 5,800,000 C,0D
1,1,4-Trichloroethans 50 <63 <60 2800J,0-] <66 <58 250 & 160 #] <60 <59 <64 <68 460,000 1,000,000,000 C, D
Trichioroethene 50 <63 <60 [ 22000,0- ] 140 ] <58 <58 63 =] <60 <53 <64 <68 1,900 660,000 C,DD
1,2, 3-Trimethylbenzene 50 <130 <120 =160 J,J- 7,100 <120 <120 190 @] <120 <120 <130 <140 NA NA
1,2,4-Trimethylbenzene 50 200 <120 | -7a09:0- 7] 14,0000 <120 <120 | 1300° | <120 <120 <130 <140 8,000,000 G 100,000,000 C
1,3,5-Trimethylbenzene 50 <130 <120 490 J,0- | 6,200 7] <120 <120 530 @ | <120 <120 <130 <140 4,800,000 C 100,000,000 C ,
\inyl Chioride 50 <50 <50 <50J,J- | 820 <50 <50 <50 <50 <50 <50 <50 2,800 34,000 490,000
Xylenes 100 723 @] <182 | 39,000 | 750,000 | 913 | 7,800 | 62,000 | <182 <177 <103 <205 13,000,000 G| 1,000,000,000 G, D 150.000
Other VOCs NA ND ND ND ND ND ND ND ND ND ND ND Vary| Vary Vary

Al soll sample resulis in micrograms per kilogram (pg/kg) or paris per billion {ppb)
MDEQ = Michigan Department of Environmental Qualily
** = Part 201 Generic Cleanup Criteria and Screening Levels, dated December 30, 2013

TDL = Terget Datection Limit
VOCs = volatile crganic compounds
< ={imit of deteclion for sample

E1 = the reporled value is estimated due fo the presence of interference
J = the concentration is an estimated value

- = the result Is an estimated quantity, but the result may be biased low
V- = recovery In the assoceted continuing calibration verificetion sampie (CCY) exceeds the lower centrol ¥mit. Results may be biased low.

Reporting limits for some analytes may  Reporiing limits for some analytes may vary depending on the percent maisture content of the sample.
¢ : ‘ type indicales that cancentration exceeds MDEQ Generic Nonresidential Cleanup Griteria
ADEQ Generic Nonresidential Cleanup Criterta

Y

Criterla Footnates

NA = critesion is not available
ND = non-detect

tD = insufficient data {o develop criterion
C = the criterion developed excesds the chemical-spacilic soil saturation screening fevel (Csat)
D = celculated criterion exceeds 100 percent, hence it is reducted to 100 percent or 1.0E+9 parts per billion (ppb)
DD = hazardous substance ceuses developmental effects S . .
X = the GSi critesion shown in the generic cleanup crilerta fables is not protective for sudace water that is used as a drinkipg waler source

|




Table 3 (continued)

Corrective Action Investigation
Laboratory Analytical Results for Volatile Organic Compounds in Soil

Petro-Chem Processing Group Facility - Detroit, Michigan

Sample Identification BSB-16 BSEAT BSB13 BUP-03 BSB-10 BSB-20 BSB21 MBEQ Nonresidential Cloanup Criteria™
(sample interval - feet) . {3-5) (5-7} (3-5) (5-7) (3-5) (5-7) {3-5) {5-7) (3-5} {5-7) (3-5) {5-7)
Collection Dale MDEQ TDL [ 8/23/2013 | 87232013 | 8/23/2013 | /23/2013 | 8/23/2013 | 8/23/2013 | 6/23/2013 | §/26/2013 | 8/26/2013 | 8/26/2013 | 8/26/2013 | 826/2013 | 8/26/2073 || Drinking SGrr‘?“"d"\:fFfr Volatilization to
Analysis Date 102008 ao712013 | 812712013 | 812712013 | 812712013 arprientd | arzarz01s | ai2zi2013 | 8302013 | 81302013 | 873012013 | Br30r2013 | Br30rz013 | era0r2013 | VR | T iertace | Amblentindoor | - Direct Contact | Sol Saturation
T = Protection Protection Air ,Concel;ntratuon
bses | Screening Levels
Acetone 1,000 <1,000 -<1,000 <1,000 <1,000 | <1000 <1,000 <1,000 <3,602 <1,000 <1,000 <1,000 <1,000 <1,000 42,000 34,000f 160,000,000 C 73,000,000 110.000.000
Benzone . T 50 <50 <50 <50 <50 | 450 | 350 ] _ <50 596 <50 <50 84==] <50 <50 T 2000X 8400 840,000 C 400,000
2-Butanone { MG &\ 550 573 <562 655 <636 <630 <603 <663 <3.600 <306 414 <323 =334 <335 760,000 44,000] _35,000,000] 700,000,000 C, DD 27,000,000
7-Bulylbenzens 7 50 <50 <50 <50 <50 <50 <50 <50 <290 <50 <50 <50 <50 <50 4,600 ID| 880,000,000 8.000.000 10,000,000
so0-Baloiborzens 50 =57 <56 <65 <63 <63 <60 <65 <290 <50 <50 <50 <50 <50 4,600 ID| 180,000,000 3,000.000] 10,000,000
feri-Butylbenzens 50 <50 <50 5D <50 <50 <50 250 <250 <50 <50 50 <50 250 2,600 D] 290,000,000 8,000,000 70,000,000
Carbon tetrachloride 50 <57 <56 <65 <63 <63 <60 <65 <570 <61 <82 <64 <66 <67 100 900 X 990 240,000 C 390,000
Chioroetfane 250 286 | <28 327 318 349 5o | 514 =306 2,900 <306 <414 <323 <334 <335 34,000 22,000 X| 5,300,000 G 12,000,000 C 850,000
Cyclohexane 250 <286 <281 <327 <318 5a5e | <301 <326 <571 <350 <250 2250 <250 <250 NA NA TNA A “NA
T 2-Dichlorobenzens 50 <50 <50 <50 <50 <50 <50 <50 <290 50 <50 <50 <50 <50 14,000 280] 20,000,000 G 53,000,000 C 210,000
1.1-Dichloroethane 50 <57 <56 <65 <63 <63 <60 <65 <570 <61 <82 <64 <66 <67 ' 430,000 87,000.000 C 580,000
1,2-Dichloroethane 50 <57 <56 <65 <63 <63 <60 <65 <570 <61 <82 <B4 <66 <67 11,000 420,000 7200,000
1 1-Dichloroethene 50 <57 <56 <65 <63 <63 <60 <65 <290 <50 <50 <50 <50 <50 330 560,000 C "570.000
¢is-1,2-Dichloroethene 50 <50 <50 <50 <50 <50 <50 <50 <280 <50 <50 <50 <50 <50 41,0600 8,000,000 C 540,000
irans -1,2-Dichloroethene 50 <50 250 <50 <50 | <60 | <0 <50 <290 <50 <50 <50 <50 50 43,000 72,000,000 C T,400.000
[Ethyibenzene 50 <57 <56 <65 <63 | 22,000 ] 16,006, | <85 | 790 ] 74 @ | <50 200 <50 <50 360,000 C 71,000,000 C 140,000
Isopropytbenzene 50 <290 <280 <330 <320 330 e% <300 <330 <290 <80 <50 <50 <50 <62 730,000 C aolooo’ooo C 3901000
Flsopropylioluens 50 <110 <110 <130 <130 <130 <120 <130 <390 <50 <50 <53 =50 =50 NA T NA A
Methylene Chioride 100 <100 <100 <100 <100 =100 <100 2100 <285 <100 <100 <100 <100 2100 40,000 5800000 C 2,300,000
9-Melhylnaphihalens 250 <286 <281 <327 <318 <315 <301 <326 285 <250 =350 <250 <250 =250 4,500 7,800,000 56,000,000 A
4-Methyl-2-Pentanons 250 <286 <281 <327 <318 <315 <301 | <a26 25,700 %613 <378 <647 <668 <670 D] 53,000,000 78,000,000 C 5700.000
Methyl terf -butyl ether (MIBE) 50 <290 <280 <330 <320 800 s 7804 <330 <570 <61 <82 <64 <66 <67 140,000 X[ 18,000,000 G 7'100'000 C 5’900'000
Naphthalene 250 <286 <28t <37 <318 <315 307 <326 285 <250 <250 250 <250 <250 730 350,000 52,000,000 T NA
1-Propylbenzens 50 <57 <56 <65 <63 240 . | 230 <65 <290 <50 <50 <50 <50 <50 D] 590,000,000 8,000,000 10,000,000
Tetrachioroethene 50 <57 <56 <65 <63 <63 <60 <66 | 520 | <50 [ Bap " | <60 <50 <50 1200 X 21,000 930,000 C 88,000
Telrahydroforan 250 =286 =281 =327 318 <315 <301 <326 2,300 615.- | <414 <323 <334 =335 550,000 X 2,400,000 9,500,000] 120,000,000
Toluone 50 <50 250 =50 <50 170 &5 300 <50 8200 110 = 340 &1 360 % 250 240 5400] 610,000 C 16,000,000 C '550.000
1.2,4-Trichlorobenzens 250 5386 81 =327 318 <315 <301 <306 863 1 | <250 <250 <250 2750 <250 5,900 X|__18,000.000 C| 5,800,600 C.OD 7,100,000
1.1,1-Trichlorasthane 50 <57 <56 <65 <63 <63 <60 <65 <570 <61 <82 <64 | <66 <67 7,800 460,000] 1,000,000,000 C, D 460,000
Triohlorosihens 50 <57 <56 265 =63 =63 <60 <65 <570 <61 T30 | <64 <66 <67 1900] 660,000 C.DD 500,000
1.2.3-Trimethylbenzens 50 2110 10 130 <130 =130 <120 30| 850 | <60 <50 =50 <50 <50 NA Ty T
1,2, 4-Trimeihylbanzeneg 50 <110 <110 <130 <130 220 = 270 <130 C000 <BZ% <50 <50 <50 <50 8,000,000 C 100,000,000 C 110,000
1,3.5-Trimelhylbenzene 50 <110 <110 <130 <130 370 7 | 260 =130 450 <50 <50 =50 =50 <50 3.800.000C] 100,000 000 C 37000
Vinyl Chioride 50 <50 <50 <50 <50 _<50 _ <50 <50 <280 <50 <560 <50 <50 <50 2 800 ’ :’34 000 490,000
Xylores 100 172 <168 2196 <191 | 44000 | 37,000 | =195 | 4400 | 626 | <150 E45mn | <160 <150 12,000,600 C| 1.000,000,000 C. D 150,000
Other VOCs NA ND ND ND ND ND ND ND ND ND ND ND ND ND Varyl  Vay Vary
All soil sampte resulls in micrograms per kitogram {pg/kg) or parls per billfon (ppb)
MDEQ = Michigan Depariment of Envionmental Quality Criteria Footnoles

** = Parl 201 Generic Cleanup Criteria and Screening Levels, dated Decomber 30, 2013

TDL = Target Detection Limit

YOCs = volatife organic compsunds
< = limit of detection for sample

NA = criterion is not available

Reporling limits for some analytes may vary depending on the percent moisiure content of the sample.

tes that concentration excesds MDEQ Generic Nonresidentiat Cleanup Criteria
:_l_i'bns exceed lhis MDEQ Generic Nonresidential Cleanup Criteria

NA = critarion i not available
ND = non-detect

1D = insufficient data to develop criterion

C = the criterion developed excaeds the chemical-spacific soil saturation scroening level {Csat)

D = calculatad criterion exceads 100 percent, hence il is reduciad to 100 percent or 1.0E+9 parls per Giifien {ppb)

DD = hazardous substance causes developmental effects

X = the GS1 criterion shown in the generic cleanup criterfa tables Is not protective for surface water that Is used as a drinking water saurce
|



Table 3 {continued)

Corrective Action Investigation
Laboratory Analytical Results for Volatile Organic Compounds in Soil

Petro-Chem Processing Group Facility - Detroit, Michigan

Sample Identification BSB-22 BSB-23 BSB-24 BSB-25 BSB-26 BSB-27 DUP-06 MDEQ Nonresidential Cleanup Critenia
{sample interval - feet} . (3-5) (9-10) {3-5} {9-10) (3-5) (7.5-8.5) (3-5) (5-7) (3-5) (5-7) {3-5) (5-7) Groundwater
Collection Date MDEQ TDL | 8/26/2013 | 8/26/2013 | 8/26/2013 | 8/26/2013 | 8/27/2013 | 8/27/2013 | 8/27/2013 | 8/27/2013 | 8/27/2013 | 8/27/2013 | 8/27/2013 { 8/27/2013 | 8/27/2013 |} Drinking Surface Waler Volatilization to Soil Saturation
Analysis Date 1012006 ["g/3012013 | ara0r2013 | sio0r2013 [ ero0i2013 | /3012013 | er012013 | ara0i2013 | 812012013 | 202013 | sr2012013 | eroer0ts | S2NZO3 | graomorg | VRIS | ntertage | AMPIOfUIndoory - Direct Gontact | Gonceniration
013 Protection Protecti[ca n Air Screening
Collection Method Grab Levels
VOCs
Acetone 1,000 <1,000 <1,000 <1,000 <1,000 <4,000 <21,000 <1,000 '<1,000 <1,000 <1,000 <1,000 1,000 <21,000 34,000] 160,000,000 C 73,000,000 110,000,000
IBenzene 50 <50 <50 <50 <50 <50 <1,100  [+5200 <50 <50 <60 <50 <64 <1,100 4,000 X 8,400 840,000 C 400,000
2-Butanone 250 <394 <281 <287 <285 <5682 <21,000 <559 <607 <552 <258 <552 <687 <21,000 44,000 35,000,000] 700,000,000 C, DD 27,000,000
n -Butylbenzene 50 <50 <50 <50 <50 <50 469,000 <50 <50 <50 <50 <50 <50 57,0005 © 1D 880,000,000 8,000,000 10,000,000
sec-Butylbenzene 50 <50 <50 <50 <50 <58 CHI28,0000 <55 <60 <55 <60 <55 <G8 724,000 f ID 180,000,000 8,000,000 10,000,000
fert -Butylbenzene 50 <50 <50 <50 <50 <50 3,500 <50 <50 <50 <50 <50 <50 3,000 # . ID] 290,000,000 8,000,000 10,000,000
Carbon tetrachloride 50 <78 <566 <57 <59 <E8 <2,100 <55 <60 <55 <51 <55 <68 <2,100 900 X 990 440,000 C 380,000
Chloroethane 250 <394 <281 <287 <205 <291 <11,000 <279 <303 <276 <258 <276 <343 <11,000 22,000 X 5,300,000 C 12,000,000 C 950,000
Cyclohexane 250 <250 <250 <250 <250 <291 <11,000 <279 <303 <276 <250 <276 <343 <11,000 NA NA NA NA]
1,2-Dichlorobenzene 50 <50 <50 <50 <50 <50 <1,100 <50 <50 ° <50 <50 <50 <50 <1,100 280 20,000,000 C 63,000,000 C 210,000
1,1-Dichloroethane 50 <78 <56 <57 <59 <58 <2,100 <55 <60 <55 <5% <55 <68 <2,100 430,000 87,000,000 C 890,000
1,2-Dichloroethane 50 <78 <56 <57 <59 <58 <2,100 <55 <60 <55 <5% <55 <68 <2,100 11,000 420,000 1,200,000
1,1-Dichloroethene 50 <50 <50 <50 <50 <58 <2,100 <55 <60 <55 <50 <55 <68 <2,100 330 660,000 C 570,000
cis-1,2-Dichloroethene 50 <50 <50 <50 110 <50 <1,100 <850 <50 <50 <50 <50 <50 <1,100 41,000 8,000,000 C 640,000
frans -1,2-Dichloroethene 50 <50 <50 <50 <50 <50 <1,100 <50 <50 <50 <50 <50 <50 <1,100 43,000 12,000,000 C 1,400,000
Ethylbenzene 50 <50 <50 <50 <50 <58 <2,100 <55 <60 <55 70 & <58 250 <2,100 460,000 C 71,000,000 C 140,000
Isopropylbenzene 50 <50 <50 <50 <50 <290 <11,000 <280 <300 <280 <66 <280 <340 <11,000 730,006 C 80,000,000 C 386,000
4-isopropyltcluene 50 <50 <50 <50 <50 <120 36,000 & <110 <120 <110 <50 <110 <140 32,0008 NA NA NA,
IMethyiene Chloride 100 <00 <100 <100 <100 <100 <2,100 <100 <100 <100 <100 <100 <100 <2,100 240,000 5,800,000 C 2,300,060
2-Methyinaphthalene 250 <250 <250 <280 <250 <291 88 000 s <279 <303 - <276 <580 <276 1,400 & |:7.85,000::: 1,800,000 26,000,000 NA
4-Methyl-2-Pentanone 250 <789 <562 <574 <591 <291 <11,000 <279 <303 <276 <517 <276 - <343 <11,000 100,000 53,000,000 18,000,000 C 2,700,060
{Methyl fert -butyl ether (MIBE) 50 <78 <56 <57 <59 <290 <11,000 <280 <300 : <280 <51 <280 <340 <11,000 800 18,000,600 C 7,100,000 C 5,900,000
{Naphthalene 250 <250 <250 <250 <250 <291 270000 <279 <303 <278 <259 <276 18,6005 160,000 100,000 350,000 52,000,000 NA
n-Propylbenzene 50 <50 <50 <50 <50 <58 70005 <55 <60 <55 71 # <55 <68 115,000 590,000,06¢ 8,000,600 10,000,000
Tetrachloroethene 50 <50 <60 <50 <50 039000 g, e00 <55 <60 <65 <50 <55 <68 [ 7,400 21,000 930,000 C 88,000
Tetrahydrofuran 250 <394 <281 <287 <285 <291 <11,000 <279 <303 | <276 <258 <276 <343 <11,000 2,400,000 9,500,000 120,000,000
Toluene 50 170 Susite <50 gz <50 <50 <1,100 160 % <50 <50 190 =& <50 240 = <1,100 | 510,000 C 16,000,000 C 250,000
1,2,4-Trichlorobenzene 250 <250 <250 <250 <250 <201 <11,000 <279 <303 <276 <250 <276 <343 <41,000 4,200 5900 %] 18,000,000 C 5,800,000 C,DD 1,100,000
1,1,1-Trichloroethane 50 <75 <56 <57 <59 <58 <2,100 <G5 <60 <55 <51 <55 <68 <2,100 4,000 1,800 460,000] 1,000,000,000C, D 460,000
Trichicroethene 50 <78 <56 93 <59 <58 <2,100 <55 <60 <55 <51 <55 <B8 1,900 660,000 C,DD 500,000
1,2,3-Trimethylbenzens 50 <50 <50 <80 <50 <120 140,000% <110 <120 <110 <58 <110 <140 NA NA NA
—}1,2,4-Trimethylbenzene 50 <50 <50 <50 <50 <120 52200007 <110 <120 <110 120 <110 230 & 8,000,000 C 100,000,000 C 00!
1,3,5-Trimethylbenzene 50 <50 <50 <50 <50 <120 CET4;000. <110 <120 <110 <50 <110 <140 4,800,000 C 100,000,000 C
Vinyl Chicride 50 <50 <50 <50 <50 <50 <1,160 <50 <50 <50 <50 <50 <80 2,800 34,000
Xyienes 100 267 g <150 <150 <150 <174 225,000 <167 <182 . <165 387 e <165 761 “@=]23.000: 12,000,000 C| 1,000,000,000 C, D 150,000
Other VOCs NA ND ND ND ND ND _ ND ND ND ND ND ND ND ND Vary Vary Vary]
All soil sample resuile in micregrams per kilogram {pg/ka) or parts per billion (ppb)
MDEQ = Michigan Dapariment of Envirenmental Quality Criterja Footnoles
* = Parl 201 Ganaric Cleanup Griteria and Screening | evels, datad December 30, 2013 NA. = criterion i5 not available
TOL = Targst Datection Limit ND = non-datuct

VOCs = volatile erganic compeunds

< = §mit of detecticn for sample
NA = criterion is not avaifable

Reporling limits f_or some analytes may vary depending on the percent moisture content of the sampis,

Yell B

es lhat concentration exceeds MDEQ Generic Nenresidentisl Cleanup Critaria
ations exceed this MDEQ Genarlc Nonresidential Gleanup Criteria

{0 = insufficient data to develop criterion
C = the critericn developed exceeds the chemical-spacific soll saturation screening level (Csat) :
D = calculaled criterion exceeds 100 percent, hence it is reducted to 100 percent or 1.0E+5 parts per billion (ppb} i
DD = hazardous substance causes developmantal effacts ‘
X = the G5 griterion shown in the generic cleanup criteria tables is not protective for surface water that is vsed as a drinking water source

j

J



Table 3 (continued)
Corrective Action Investigation
Laboratory Analytical Results for Volatile Organic Compounds in Soil

Petro-Chem Processing Group Facility - Detroit, Michigan

MDEQ Nonresidential Cleanup Criteria*

Soil Boring Number BSB-28 B5B-29 BSB-30 BSB-31 DUP-02
{sample interval - feet) {4-5) (5.8) (3-4) (8-9) {a-5) (9-10) (7-8) (11-12) o Groundwater o j T
Collection Daie M?égogg" A1772018 | 41772014 | 41712014 | 41772014 | 471772014 | 411772014 | 41712014 | 4/17/2014 | 417/2014 D\R,r::;”rg Surface Water Xﬁ:gg’:ﬁ:&g;‘; Dlrect Contact So?ifi.ﬁi’ffﬁf:
Analysis Date 412472014 | 412412014 | 41242014 | 41242014 | 412412014 | 272472014 | 42412014 | 4724/2014 | 472412014 ||~ = | Interface i g Soapo i

Collection Methed Grab Protection : creening Levels

[vocs !
Acelons 1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 21,000 42,000 34,000] 160,000,000 G| | 73,000,000 110,000,000
Benzene 50 <50 <50 250 <50 <50 <50 <50 <50 <50 100 2,000 X 8400] 840,000 C 400,000
2-Butanone 250 <250 <250 <250 <250 <250 <350 <250 <250 <250 760,000 44,000]  35,000,000] 700,000,000 G, DD 7,000,000
n-Butylbenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 4,600 D] 880,000,000 8.000,000 10,000,000
sec-Butylbenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <60 4,600 D 180,000,000 8,000,000 10,000,000
ter-Butylbenzene 50 <50 =50 <50 <50 <50 <50 <50 <50 <50 4,600 D] 290,000,000 8,000,000 10,000,000
[Carbon tetrachioride 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 100 900 X 990 440,000 C 390,000
Chioroethane 250 <250 <250 <250 <250 <250 <250 <250 <250 <250 34,000 22,000 X| 5,300,000 G 72,000,000 C 950,000
Cyclohexane 250 <250 <250 <250 <250 <250 <250 <250 <250 <250 NA NA NA NA NA
1,2-Dichlorobenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 14,000 280] 20,000,000 C 53,000,000 C| 210,000
1,1-Dichloroethane 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 50,000 15,000 430,000 87,000,000 C 890,000
1,2-Dichloroethane 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 100 7,200 X 11,000 420,000 1,200,000
1,1-Dichloroethene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 140 2,600 330 660,000 C 570,000
cis-1,2-Dichloroethene 50 <50 <50 750 <50 <50 <50 <50 <50 <50 1,400 12,000 41,000 8,000,000 C 840,600
rans 1.2-Dichloroethene 50 <50 <50 <50 <50 250 <50 <50 <50 <50 2,000 30,000 X 43,0000 12,000,000 C T400,000
Ethylbenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 1,500 360 360,000 G 71,000,000 G 140,000
|sopropylbenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 260,000 3,500 730,000 G| ¢ 80,000,000 G 390,000
4-1sopropyiioluens 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 NA NA NA i NA NA
Methylene Chioride 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 30,000 X 240,0000 . 5,800,000 G 2,300,000
9-Methylnaphthalens 250 <250 <250 <250 <250 <250 <250 <251 <250 <250 770,000 4,200 7,800,000] 96,000,000 NA
4-Methyl-2-Pentanone 250 <328 2308 <209 <312 <283 <313 <339 <301 <250 100,000 D] 53,000,000] . 18,000,000 C 2,700,000
[Methyl tert-butyl ether (MIBE) 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 300 740,000 X| 18,000,000 C 7,100,000 C 5,900,000
INaphthalene 250 <250 <250 <250 <250 <250 <250 6304 | <250 <250 100,000 730 350,000 52,000,000 ~ NA
-Propylbenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 4,600 D] 590,000,000 8,000,000 10,000,000
Tetrachtoroethene 50 22,500 7 <50 <5 12075 <50 <50 <50 <5() 160) L200:% 21,000 830,000 C 28,000
Tetrahydrofuran 250 <328 <308 <299 <312 <283 <313 <339 <301 <250 5,400 220,000 X 2,400,000 9,500,000 120,000,000
Toluene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 16,000 5,400 610,000 G 16,000,000 C 250,000
1.2 A-Trichlorobenzene 250 <250 <250 <250 <250 <250 <250 <250 <250 <250 4,200 5,900 X| 18,000,000 C| 5,800,000 G,DD 7,100,000
7,1 1-Trichloroethane 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 4,000 7,800 460,000] 1,000,000,000 C, D 460,000
Trichloroethene 50 10027 | <50 <50 <50 <50 <50 <50 <50 <50 100 7,000 X 1,900] | 660,000 C,DD 500,000
1,2,3-Trimethylbenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 NA NA NA 1 NA NA
1.2,4-Trimethylbenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 2.100 570] 8,000,000 G| | 100,000,000 G 10,000
1,3,5-Trimethylbenzens 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 7,800 7,100 _ 4,800,000 C 100,000,000 C 94,000
Vinyl Chioride 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 10 260 X 2.800 34,000 490,000
Xylenes 100 <150 <150 <150 <150 <150 <150 <150 <150 <150 5,600 820] 12,000,000 C| 1,000,000,000 C, D 750,000
Other VOGS NA ND ND ND ND ND ND ND ND ND Vary Vary Vary Vary Vary

All soil sample results in micrograme per kilogram (pg/ka) or paris per billion (ppb}
MDEQ = Michigan Department of Environmental Qualily
** = Parl 201 Genoric Cleanup Criteria and Screening Levels, dated December 30, 2013

TOL = Target Detection Limit

VOCs = volatile organic compounds

< = limi¢ of detection for sampie
NA = criferion Is not available

Reporting limits for some analyles may vary depending on the percent moisiure content of the sample.
Yellow ShadediBold typeface indicates that concenlration exceeds MDEQ Generic Nonresidential Cleanup Criteria

cenliations exceed this MDEQ Generic Nonresidantial Cleanup Criteria

Criterla Foolnotes
NA = criterion Is not available
ND = non-detect

1D = insufficient data io develop criterion :
C = the criferion developed exceeds the chemical-specific sof saluration screening level (Csat) |

D = calculaled criterion exceeds 100 percent, hence it is reducted to 100 percent or 1.0E+9 parts 'per bilion (ppb)
DD = hazardous substance causes developmental effects '

|

!

X =the GSl criterion shown in the generic cleanup criteria tables is not protective for sutface wati%r ihat is used as a drinking water source

|

i



Tabte 3 {continued)

Corrective Action Investigation
Laboratory Analytical Results for Volatile Organic Compounds in Soil

Petro-Chem Processing Group Facility - Detroit, Michigan

MDEQ = Michigan Deparimant of Environmental Quality
** = Part 201 Generic Cleanup Criteria and Screening Levels, dated December 30, 2013

TDL = Target Dstection Limit
VOCs = volatile organic compounds.
< =|imit of detection for sampla

Reporting limits for some analytes may vary depending on the parcent moisture content of the sample.

Yellow Shaded/Bold iy

aindicates that conceniration excesds MDEQ Generic Nonresidential Cleanup Criteria
lions exceed this MDEQ Generic Nanresidential Cleanup Criteria

NA = crilarion is not available

ND = non-defect

ID = insufficient data to gevetop critarion
G = the criterion developed exceeds the chemical-specific soil saturation screening level (Csat) k

D = calculated criterion exceads 100 percent, henca it is reducted lo 100 percent or 1.0E+% parts prir billion {ppb}
DD = hazardous substance causes devsiopmental sffecis
X = the GSl criterion shown in the generic cleanup criteria tables is not protective for suface water Iihat is used as a drinking water source

Soil Boring Number BSB-32 BSB-33 BSB-34 BSB-35 Dup-03 MDEQ Nonresidential Gleanup Griena:
{sample interval - feet} {2-4} (10-12} (2-4) (8-10} (3-5) (8-10) (2-4) {6-8) Groundwater :
Collection Date MDEQ TDL [ 9M18/2014 | 9/18/2014 | 9/18/2014 | 9/18/2014 | 2/18/2014 [ 9/18/2014 | 8/18/2014 | 9/18/2014 | 9/18/2014 || Drinking Surface Water Volatitization to : Soil Saturation
Analysis Date 10/2006 9/23/2014 | 9/23/2014 | 9/23/2014 | 9/23/2014 | 9/23/2014 | 9/23/2014 | 9/23/2014 | 9/23/2014 a/24/2014 Water Interface Ambientindoor Direct Contact Concentration
0/24/2014 | 9/24/2014 | 9/24/2014 | 9/24/2014 | 9/24/2014 | 9/24/2014 | 8/24/2014 | 9/24/2014 Protection P . Air ; Screening Levels
. rotection
Collection Method Grab
VOCs
Acelone 1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 <1,000 42,000 34,000] 180,000,000 C 73,000,000 110,000,000
|Benzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 100 4,000 X < 8,400]> 840,000 C 400,000
2-Butanone 280 <250 <250 <280 <250 <250 <250 <250 <250 <250 760,000 44,000 35,000,000] 700,000,000 C, DD 27,000,000
n-Butyibenzene 50 <50 <50 <50 <50 130 | <50 <50 <50 170 & 4,600 D 880,000,000 8,000,000 10,000,000
sec-Butylbenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 4,600 D 180,000,000 8,000,000 10,000,000
tort -Butylbenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 4,600 D 200,000,000 8,000,000 10,000,000
Carbon teirachloride 50 <56 <65 <55 <74 <60 <98 <60 <82 <61 100 900 X 990 440,000 C 390,000
Chloroethane 250 <280 <320 <270 <370 <300 <490 <300 <410 <300 34,000 22,000 X 5,300,000 C - 12,000,600 C 950,000
Cyclohexane 250 <250 <250 <250 <250 <250 <250 <250 <250 <250 NA NA NA NA NA
1,2-Dichlorobenzene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 14,000 280| 20,000,000 C 63,000,000 C 210,000
1,1-Dichloroethane 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 50,000 15,000 430,000 87,000,600 C 890,000
1,2-Dichioroethane 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 100 7,200 X 11,000 420,000 1,200,000
1,1-Dichioroethene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 140 2,600 330 660,000 C 570,000
¢is-1,2-Dichloroethene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 1,400 12,000 41,000 8,000,600 C 640,000
frans -1,2-Dichloroethene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 2,000 30,000 X 43,000 12,000,000 C 1,400,000
Ethylbenzene 50 <50 <50 <50 <50 60 & <50 <50 <50 120 & 1,500 360 460,000 C _ 71,000,000 C 140,000
Isopropylbenzene 50 <50 <50 <50 <50 <60 <50 <50 <50 <50 260,000 3,200 730,000 C i 80,000,000 C 390,000
4-lsopropylioluene 50 <50 <560 <50 <50 <50 <50 <50 <50 56 & NA NA NA NA NA
Methylene Chloride 100 <100 <100 <100 <100 <100 <100 <100 <100 <100 100 30,000 X 240,000 5,800,000 C 2,300,000
2-Methylnaphthalene 250 <250 <250 <250 <250 <250 <250 <2580 <250 <250 170,000 4,200 1,800,000 26,000,000 NA
4-Methyl-2-Pentanong 250 <280 <320 <270 <370 <300 <490 <300 <410 <300 100,000 [3] 53,000,000 . 18,000,000 C 2,700,000
Methyl fert -bulyi ether (MIBE) 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 800 740,000 X| 18,000,000 C i 7,100,000 C 5,900,000
Naphthalene 250 <250 <250 <250 <250 410 &4 <250 <250 <250 370 & 100,000 730 350,000 52,000,000 NA
n-Propylbenzens 50 <50 <50 <50 <50 92 4= <50 <50 <50 140 g 4,600 D 590,000,000 8,000,000 10,000,000
Tetrachloroethene 50 <50 <50 <50 <50 <50 <50 <80 <50 <50 100 1,200 X 21,000 930,000 C 88,000
Tetrahydrofuran 250 <280 <320, <270 <370 <300 <490 <300 <410 <300 5,400 220,000 X 2,400,000 ; 9,500,000 120,000,000
Teluene 50 <50 <50 <50 <50 59 & <50 <50 <50 160 & 16,000 5,400 610,000 C |_16,000,000 C 250,000
1,2,4-Trichlorobenzene 250 <250 <250 <250 <250 <250 <250 <250 <250 <250 4,200 5,900 X] 18,000,000 C 5,800,000 C,DD 1,100,000
1,1,1-Trichloroethane 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 4,000 1,800 460,000] 1,000,000,000C, D 469,000
Trichloroethene 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 100 4,000 X 1,900 : 660,000 C,DD 500,000
1,2,3-Trimethytbenzene 50 <50 <50 <50 <50 140 & <50 <50 <50 220 & NA . NA NA
1,2,4-Trimethytbenzene 50 <50 <50 <50 <50 470 @ <50 <50 <50 e80T 8,000,000 C .100,000,000 C 110,000
1,3,6-Trimethylbenzene 50 <5{ <50 <50 <50 86 & <50 <50 <50 130 & 4,800,000 C i100,000,000 C 94,000}
Vinyl Chloride 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 2,800 i 34,000 480,000
Xylenes 100 <1560 <50 <150 <150 420 g¥ <150 <1560 <150 790 & 12,000,000 C| 1,000,000,0600 C, D 150,000
[Other VOCs NA ND ND ND ND ND ND ND ND ND Vary ‘ Vary| Vary
Al soll sample results in micrograms per kilogram {pg/kg) or parts per bilion {ppb) Criteria Footnotes



Table 3 (continued)

Corrective Action Investigation
Laboratory Analytical Results for Volatile Organic Compounds in Scil

Petro-Chem Processing Group Facility - Detroit, Michigan

All scil sample resuis in micrograms per kilogram (pg/kg) or parls per billion (ppb)
MDEQ = Michigan Depariment of Environmental Quality
* = Part 201 Generic Cleanup Crileria and Screening Lavels, dalsd December 30, 2013

TD1. = Target Detaction Limit

VOCs = volatile organic compounds .
< = [imit of detection for sample
Reporting limits for

ome analylas may vary depending on Lhe percent moisiure conien! of the sample.

jes that concentration exceeds MDEQ Generic Nonresidential Gleanup X = the GS critarion shown In the generic ciaanup criteria tables is not proteclive for surdface water lhat is used as a drinking water soumel
Irations exceed Lhis MDEQ Generic Nonresidential Cleanup Criterie

Criteria Footnotes

NA = griterion is not availabls
ND = non-detecl

ID = insufficiant data to develop criterion
C =tha crilerion developed exceeds he chemical-spacific soil saturation screening level (Csat)

D = calculated iterion exceeds 100 percent, hence it is reducted to 100 percent or 1.0E+9 parls per billion (ppb)
DD = hazardous substance causes deveiopmental elfects

Soil Boring Number BSB-36 BSE-38 MDEQ Nonresidential Cleanup Criteria**
{sample intervai - feal) {0-2) (8-10) {12.5-13) {1.52) (4.5-5) Groundwater
Collection Date MDEQ TDL | 12/22/2014 | 12/22/2014 | 12/22/2014 | 12/22/2014 ] 12/22/2014 ]} Drinking Volatilization to Soil Saturation
Analysis Date 10/2006 water | Surface Water | oy ientindoor | Direct Contact | Concentral

narys 12/27/2014 | 12/27/2014 | 12/25/2014 | 1242672014 | 12/25/2014 [, Interface ; oncentration

rotection Protection Air Screening Levels
Collection Method Grab

VOCs ;
J@etone 1,000 <4,000 J,L+[<1,100 JL+]  <1,000 <1,000 <5,300 42,000 34,000 160,000,000 C 73,000,000 110,000,000
Benzene e 50 <50 <50 <50 86 & <270 100 4,000 X 8,400 840,000 C 400,000
2-Butancne 250 <250 JL+ | <250 JL+ <250 <250 <1,400 760,000 44,000 35,000,000} 700,000,000 C, DD 27,000,000
n-Butylbenzene 50 <50 <50 <50 <50 <270 4,600 Dj 880,000,000 8,000,000 10,000,000
sec -Butylbenzene 50 <50 <50 <50 <50 <270 4,600 D] 180,000,000 8,000,000 10,000,000
tart-Butylbenzene 50 <50 <50 <50 <50 <270 4,600 D 290,000,000, 8,000,600 10,000,000
Carbon tetrachioride 50 <50 <56 <58 <62 <530 100 900 X 990 440,000 C 390,000
Chioroethane 250 <260 <560 <250 360 <1,100 34,000 22,000 X| 5,300,000 C 12,000,000 C 950,000
Cyclohexang 250 <250 <250 <250 <250 <270 NA NA NA NA NA
1,2-Dichlorobenzene 50 <50 <50 <50 180 s <270 14,000 280 20,000,000 C 63,000,000 C 210,000
1,1-Dichloroethane 50 <50 <50 <50 83 <270 50,000 5,000 430,000 87,000,000 C 890,000
1,2-Dichloroethane 50 <50 <50 <50 <50_ <270 100 7,200 X 11,000 420,000 1,200,000
1,1-Dichloroethene 50 <50 <50 <50 <50 <270 140 2,600 330 660,000 C 570,000
cis-1,2-Dichlorosthene 50 <50 <50 <50 <50 <270 1,400 12,000 41,000 8,000,000 C 540,000

Diisopropyl ether 250 <250 2,000 &8 <250 <250 <270 '
Ethylbenzene i 50 <50 <50 <50 ‘4,000 <270 1,500 360 480,000 C 71,000,000 C 140,000
tscpropylbenzene 50 <100 J,i+ | <230 JL+ <50 370 g=| <270 260,000 3,200 730,000 C 80,000,000 C 390,000
{4-'sopropyltoluene 50 <50 <50 <50 <50 <270 NA NA NA. NA NA|
[Methylene Chioride 100 <100 <100 <100 <100 =530 100 30,000 X 240,000 5,800,000 C| 2,300,000
2-Meihylnaphihalens 250 <250 <250 <250 <250 <530 170,000 4,200 1,800,600 26,000,000 NA
4-Methyl-2-Pentanone 250 <510 3,6008F | <250 <340 <1,100 100,000 3] 53,000,000 18,000,000 C| 2,700,000
Methyl tert -butyl elher (MIBE)«4 50 <50 8,300 <50 L0000 05,2000 0 : 140,000 X| 18,000,000 C| 7,100,000 C| 5,900,000
Naphthalene 250 <250 <250 <250 <250 <270 730 360,000 52,000,000 NA
n-Propylbenzene @i 50 <50 <50 440 2] <270 D] 590,000,000 8,000,000 10,000,000

Styrene i 50 <80 <50 280 a¥ <270 i
Tetrachloroethene 50 60 <50 <50 <270 ¢ 1,200 X 21,000 930,000 C 88,000
Tetrahydrofuran 250 <260 <290 1,600  <2,700 5,400 220,000 X 2,400,000 9,500,000 120,000,000
Toluene 50 <50 <50 110048 <270 16,600 5,400 610,000 C 16,000,000 C 260,000
1,2 4-Trichlorobenzene 250 <260 <250 <250 <250 <270 4,200 5,900 X| 18,000,000 C[ 5,800,000 C,0D) 1,100,000]
1,1,1-Trichlorosthane 50 <50 <50 <60 <50 <270 4,000 1,800 460,600[1,000,000,000 C, D) 460,000
Trichloroethena 50 <50 <50 <50 <50 <270 100 4,000 X 1,900 660,000 C,DD)| 500,000
1,2,3-Trimeihylbenzene 50 <50 <50 <50 430 & <270 NA NA NA NA
1,2,4-Trimethylbenzene 50 <60 <50 <60 103,000 <270 8,000,000 C| 100,000,000 C 110,000
1,3,6-Trimethylbenzene 50 <50 <50 <50 11,0008 ] <270 4,800,000 C| 100,000,000 C 84,000
Vinyl Chioride 50 <50 <50 <50 <50 <270 2,800 34,000 490,000,
Xylenes 160 190 4| <150 <150 124,000 | <800 12,000,000 C!1,000,000,000 C, D| 160,000
Other VOCs NA ND ND ND ND ND Vary, Vary, Vary,

i
]
|
|
1



Table 4
Corrective Action Investigation
Laboratory Analytical Results for Volatile Organic Compounds in Groundwater

Petro-Chem Processing Group Facility - Detroit, Michigan

[ Sampte Identification | BSB-11 | BSB-12 | BSB.13 | BSB-14 | DuUP-0Z | BSB-15 | BSB-i6 | BSB-17 | BSB-18 | DUP-04 | BSB-19 | BSB-20 | BSB-21 MDEQ Norresidential Cleanup Critera™ |

scree - fi (7-11} {12-16 (7-11) {7-11) {7-11) {7-11) {7-11} {7-11) {7-11) {(7-11) 7-11) !

_Collection Date MDEQ TDL | 8/22/2013 | 8/22/2013 | 8/22/2013 | 8/22/2013 | 8/22/2013 | 8/23/2013_| 8/23/2013 | 8/23/2013 { 8/23/2013 | 8/23/2013 | 8/26/2013 | 8/26/2013 | 8/26/2013 Drinking Groundwater Volatilization to

Analysis Date 1012006 | granjzn1s | 2232013 | S90S | sraizota | eraoi2013 | 813012013 | 613012013 s | e ooy | ravizo1a | 02 s | o0l water Suriace Water | indoor Ar

Collection Method Screen Peint 16
VOCs
Acetone 20 <20 48000 3,V 160,000 <20 <20 <50 <20} <200 <1,000 <50 <20 <26 <20 1,000,000,000 D,S
Benzene 1.0 <10 A0 <1,000 <i.0 <1.0 e |- <1.0 <20 <100 <5.0 <1.0 <1.0 <1.0 35,000
Bromochloromethane 1.0 <1.0 19 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <5.0 <1.0 <1.0 <1.0 NA
tert-Butyl alcohol ~ 50 <50 <10,000 <5,000 <50 <50 750 @ 580 & <100 3,600 690 & <60 180 J,*# 87 J & 1,000,000,600 B,S
2-Butanone M & < ) 5.0 <50  |718,000:]"32,000 ]  <5.0 <5.0 <25 <6.0 <100 <500 <25 <5.0 9.5 <5.0 240,000,000 S
n-Buiylbenzene 7 1.0 <1.0 1.1 1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <5.0 <1.0 <1.0 <1.0 D
sec-Bulylbenzene 1,0 <1,0 <1.0 <1,000 <10 <1.0 <5.0 <1.0 <20 <100 <6.0 <1.0 <1.0 <1.0 j[»]
Chlorobenzene 1.0 <1,0 2.0 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <6.0 <1.0 <1.0 <1.0 470,600 3
Chloroethane 5.0 <5.0 8.5 <2,000 <6.0 <5.0 <25 <5.0 <40 <500 <25 <5.0 <5.0 <5.0 5,700,000 S
Chloroform 1.0 <1.0 2.1 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <5.0 <1.0 15 & <i.0 180,000
1,2-Dichlorobenzene 1.0 <1.0 BB <1,000 <1.0 <1,0 <5,0 <1.0 <20 <100 <5.0 <1.0 <1.0 <i.0 160,000 §
1,4-Dichlorobenzene 1.0 <1.0 <1.0 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <b6.0 <1.0 <1.0 <i.0 74,000 S
1,1-Dichloroethans 1.0 <1.0 <2000  [:734,3000 <1.0 <1.0 <5.0 <1.0 <20 <100 <5.0 <1.0 <1.0 <1.0 2,300,000
1,2-Bichloroethane 1.9 <1.0 427 <820 <1.0 <1.0 <5.0 <1.0 <16 <100 <5.0 <1.0 <10 <1.0 59,000
1,1-Dichloroethensg 1.0 <1.0 4.0 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <5.0 <1.0 <1.0 <1.0 1,300
cis-1,2-Dichloroethene 1.0 <1.0 <2000 |E:,8000 <10 <1.0 <5.0 <20 <100 <5.0 <1.0 <1.0 <1.0 210,000
frans-1,2-Dichlorcethene 1.0 <1.0 43 <1,000 <1.0 <1.0 <5.0 <20 <100 <5.0 <1.0 <1.0 <1.0 200,000
Diethyl ether 5.0 <5.0 e <1,000 <5.0 <5.0 <10 <20 <200 <10 <b.0 <5.0 <5.0 61,000,000 §
Diisopropyl ether 5.0 <5.0 45 <1,000 <5.0 <5.0 5.9 gl <20 HIRB0 A 11 & <5.0 <5.0 <5.0 8,000 S
Ethylbenzene 1.0 <1.0 <2,000 20,000 3.1 48 3.0 & <5.0 <20 <100 <5.0 <1.0 <10 <1.0 170,000 S
2-Hexanone 50 <5.0 14 <2,000 <5.0 <5.0 <25 <40 <500 <25 <5.0 <5.0 <5.0 8,700,000
Isopropyibenzene 1.0 <1.0 24 <850 <1.0 <1.0 <5.0 <17 <100 <5.0 <1.0 <1.0 <1.0 56,000 S
4-Isopropyltoluene 1.0 <1.0 <1.0 <630 <1.0 <1.0 <5.0 . <13 <100 <5.0 <1.0 <1.0 <1.0 NA
2-Methylnaphthalene 5.0 <5.0 <5.0 <3,800 <5.0 <5.0 <20 <5.0 <80 <390 <20 <50 <5.0 <5.0 25,000 8§
4-Methyl-2-Pentanone 5.0 <h.0 B84,000: V4180000 6.2 & <5.0 <25 <5.0 <21 <500 <25 <5.0 <6.0 <5.0 20,000,000 5
Methyl ferf -butyl ether (MiBE) 1.0 3.1 & [014,000:7:(27,0000, V-] 5220:E 7210 740 7 28 & <40 J V- | 59,800 T q0s s 3.8 & 13 & 16 % 47,000,000 8
Naphthalene 5.0 <b.0 6.3 <1,000 <5.0 <5.0 <25 <5.0 <20 <500 <25 <5.0 <6.0 <5.0 31,000 8
n-Propylbenzene 1.0 <1.0 29 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <5.0 <1.0 <1.0 <1.0 D
Styrene 1.0 <1.0 1.1 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <6.0 <1.0 <1.0 <1.0 310,000 8
fert-Amylmethyl ether 5.0 <5.0 120 <1,000 ), V- <5.0 <6.0 <5.0 <5.0 <5.0 <100 <5,0 <5.0 <5.0 <5.0 570,000
Tetrachloroethene 1.0 <1.0 36 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <5.0 <1.0 <1.0 <1.0 170,000
Tefrahydrofuran 5.0 <56.0 = A3,000: -86;000: 7.1 & 11 @ 170 &8 110 & <100 700 5 <25 150 & <5.0 <5.0 : 16,000,000
Toluene 1.0 <1.0 2400071 :99,000 5 8.8 & 9.5 4 <5.0 2.2 & <20 <100 <6.0 1.3 & <1.0 <1.0 I 630,000 S
1,1,1-Trichloroethane 1.0 <1.0 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <5.0 <1.0 <1.0 <1.0 1,300,000 S
Trichloroethene 1.0 <1.0 <1,000 <1.0 <1.0 <6.0 <1.0 <20 <100 <5.0 <1.0 <1.0 <10 I 200 X 4,900
1,2,3-Trimethylbenzene 1.0 <1.0 <1,000 <1.0 <1.0 <5.0 <10 <20 <100 <50 <10 <1.0 <1.0 | NA, NA
1,2,4-Trimethylbenzene 1.0 <1.0 <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <6.0 <10 <1.0 <1.0 i 56,000 5
1,3,6-Trimethylbenzene 1.0 <1.0 <1,000 <1.0 <1.0 <6.0 <1.0 <20 <100 <B.0 <1.0 <1.0 <1.0 |
Vinyl Chioride 1.0 <1.0 LA <1,000 <1.0 <1.0 <5.0 <1.0 <20 <100 <B.0 <10 <1.0 <1.0 |
Xylenas 3.0 <3.0 15,0000 F9%,000 14 & 14 g | os40000 <3.0: <40 <200 <10 <3.0 <3.0 <3.0 :
Other VOCs NA ND ND ND ND ND ND ND ND ND ND ND ND N ]

All groundwater sample results in micregrams per Liter {ug/L) or parls per biltion {ppb)

MDEQ = Michigan Department of Environmental Quadity

* = Part 201 Generic Cleanup Crileria and Screening Levels, dated Dacember 30, 2013

TODL = Target Detection Limit
VOCs = volatile organic compounds
ND = not catecled

E = The analyte was detected at a concentration greater than the calibration range, therefore the result is estimated.
J=1he concentration is an estimated value
- = recovery in the assocated continuing calbralion verification sample {(CCV) exceeds the lower control lmit. Results may be biased low.

W+ = recovery in he assocated continuing calibration verification sample {CCV) excoeds the upper control fimit. Resulis may be biased high.

* = value reported is oulside QA limils
< = |imit of detection for sample

icates that concentration exceeds MDEQ Generic Nonresidendiat Cleanup Criteria
tions exceed this MDEQ: Generic Nonresidential Cleanup Criteria

Lriteria Focinoies

ID =insufficient data o develop criterion
A = Criterlon is Ihe staie of Michigan drinking water standard established pursuant to Sceoin & of 1978 PA 399, MCL 325.10056
D = Calculated criterion excaeds 100 percent, hence it is reduced to 100 percent of 1.0E+9 parls per billion (ppb) ;
E = Criterlon is Ihe assthelic drinking water value, as required by Seclion 20120a(5) of NREPA, 1994 PA 451, as amended
S = Criterion defaults 1o the hazardous substance-specific water selubilily lmil i
W = Concentrations of irihalomelhanes in groundwaer shall be added togeiher to determine compliance with the Michigan

drinking water standard of 80 pg/L. :
X =The GS criterion shown in the generic deanup criferia tables is not protective for surface water that is used as a drinking water source
NA = not available
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Table 4 (continued)

Corrective Action Investigation

Laboratory Analytical Results for Volatile Organic Compounds in Groundwater

Petro-Chem Processing Group Facility - Detroit, Michigan

Sample Identification BSB.22 BSB.22 DUP-05 BSB-24 BSB-25 BSB-26 BSB-29 BSB-30 BSB-31 Dup-01 BSB-32 BSB-33 BSB-34 BSB-35 Dup-04 Eﬁ-se BSB-38 MBDEQ Nonresidential Cleanup CHiona
(screen depth - feet) (10-14) (7-11) (7-11) {7-11) {8-12) {4-9) (5-10) {8-13) (11-16) (11-18) (11-16) (7-12) | ]
Collection Date MDEG TOL 8/26/2013 8/26/2013 8/26/2013 8/27/2013 8/27/2013 | 8/27/2013 | 4/17/2014 | 41772014 | 4M17/2014 | 411772014 | 9/18/2014 | 9/18/2014 | 9/18/2014 | 9/18/2014 | 9/18/2014 | 12/22/2014 | 12/22/2014 . Groundwater I
Analysis Dat 1072008 BB021S | gy | 83072013 87302013 | 8302013 | 1o yongs | apparaona | ararota | 442014 | or2am014 | ei2s014 | oi2amot4 | 0232014 | 92372014 | 1272412014 | 121242014 Dvr\:fr::g;g Surface Water Wilag"zat::'n io
nalysis Date B/30/2013 | /31/2013 8/3t/2013_| 8/31/2013 | 8/31/2013 Interface ndoor Alf
Collection Method Screen Point 16 Temporary Monitoring Well
fvocs
[Acetone 20 <20 <20 <20 <20 <20 <20} <20} <20 <20 21 & <20 <20 <20 <20 <20 1,700 4,000,000,000 0,5
Benzene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 200 X 35,000
Bromochloromethane 1.0 <1.0 <1.0 <1.0 <1.0 <1,0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA
tort-Butyl alcohol 50 <50 100 J,* d# 91 & <50 <50 <6 <5() <5() 1,100 £ <50 <50 <50 <50 <50 <80 1,000,000,000 D,S
2-Butanone 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <56.0 <5.0 <5.0 <5.0 <5§.0 <5.0 J,L+ <50 JL+ <50 L+ | <5.0 JL+ <5.0 J,L+ <5.0 J L+ 240,000,000 S
n-Butylbenzene 1.0 <1.0 <1.0 <1.0 10 & <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1D
Chiorobenzene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 470,000 S
Chloroethane 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 14 & 5,700,000 S
Chioroform 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 180,000
1,2-Dichlorcbenzene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <i.0 <1.0 <1.0 160,000 S
1,1-Dichloroethane 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <4§.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 2,300,000
1,2-Dichlorcethane 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 59,000
1,1-Dichlozoethene 1.0 <1.0 <1.0 <1.0 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1,300
cis-1,2-Dichloroethene 1.0 <1.0 <1.0 <1.0 14 & <1.0 <1.0 <1.0 <1.0 <.0 <1.0 <i.0 <1.0 <1.0 <1.0 <1.0 210,600
{trans-1,2-Dichloroethene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 200,000
{Disthyl ether 5.0 <5.0 <5.0 <5.0 <6.0 <50 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <B.0 <6.0 <5.0 61,000,000 S
{Diisopropyl ethar 5.0 <5.0 <5.0 <5.0 <6.0 <5.0 <5.0 <5.0 <50 <5.0 <50 ° <5.0 <5.0 <5.0 <5.0 <5.0 8,000 8
{Ethylbenzene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.G <1.0 <1.0 <1.0 <1.0 1.3 = <1.0 <1.0 <1.0 <1.0 170,000 S
{Z-Hexanone 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0JL+ | <600+ | <5041+ [ <6001+ | <50 JL+ I <50 )L+ 8,700,000
{isopropylbenzens 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 . 56,000 S
4-1sopropylioluene 1.0 <1.0 <1.0 <1.0 10 = <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA
{2-Methylnaphthalene 5.0 <5,0 <5.0 <5.0 74 @ <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <6.0 <5.0 <50 ° 25000 S
4-Methyl-2-Pentanone 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5,0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 20,600,000 S
|Methyl fert-butyl ether (MIBE) 1.0 50 # BHIP. U PRt 16 & <2.06 7.5 & <2.0 <1.0 <1.0 o R <1,0 <1.0 <1.0 <1.0 <1.0 <1.0 ST s 47,600,000 S
Naphthalene 5,0 <5.0 =5.0 <5.0 8.9 & <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <5.0 <50 | 31,0008
n-Propylbenzene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 . D
Styrene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 310,000 8
tert-Amylmethyl ether 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 J,V- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.,0 <5.0 <5.0 7.3 2 570,000
Tetrachloroethens 1.0 <1.0 <1.0 <1.0 1.2 & <1.0 <1,0 2.5 <1.0 <1.0 1.3 & <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 . 170,000
Tetrahydrofuran 5.0 <5.0 <5.0 <5.0 <5.0 36 & <5.0 =5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 24 & 16,000,000
Toluene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 & <1.0 14 & 3.6 & 6.4 # 486 g 5.3 2 26 % 3.6 # <i.0 530,000 S
1,1,1-Trichloroethane 1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0 1,300,00C S
Trichloroethene 1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1i.0 <1.0 <1.0 <1.0 <1.0 : 4,900
1,2,3-Trimethylbenzene 1.0 <1.0 <1.0 <1.0 14 & <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 . NA
1,2,4-Trimethylbenzene 1.0 <1.0 <1.0 <1.0 17 & <1.0 <1.0 <1.0 <1.0 <1.0 <1i.0 24 4 12 4 <1.0 <1.0 <1.0 <10 56,000 8
1,3,6-Trimethylbenzene 1.0 <1.0 <1.0 <1.0 4.9 <1.0 <1.0 <t.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <10 <1.0 <1.0 61,0008
Vinyl Chioride 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <4.0 <1.0 <10 <1.0 <10’ 13,000
Xylenes 3.0 <3.0 <3.0 <3.0 4.6 4 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 83 & 47 4.9 <3.0 3.5 # <3.0 | 190,000 S
Other VOCs NA ND ND ND ND ND ) ND ND D ND ND ND_ ND ND ND_| | Vary
Al groundwater sampls results in micrograms per Lifer (ug/L) or parts per billion (ppb} Crileria Fooinoles |

MDEQ = Michigan Deparimesnt of Environmental Chuality
** = Part 201 Generic Cleanup Criteria and Screening Levefs, dated Dacember 30, 2043

TOL = Target Dstection Limit
VOCs = volatile organic compounds
ND = nol detected

L+ = Recovery in the assocated laboratory sampie (LCS) exceeds the upper control limit. Results may be biased high.
o = the concentration is an astimated value
V- = racavery in lhe assocated cantinuing calibration verification sampls (GCV) exceeds the lower control limit, Resuits may be blased law.

* = valua reporled Is oulside QA limils
Yellow Shay ypeface indicates lhat concentration excesds MDEQ Generic Nonresidential Cleanup Criferia
cerilralions exceed lhis MDEQ Generic Nonresidential Cleanup Criteria

1D = insufficient data to develop criterion
A = Crilzrion s the stale of Michigan drinking waler standard established pursuant to Sceoin & of 1976 PA 399, MCL 325,1005
D = Caloulated criterion exceeds 100 percent, hence it is reduced to 100 percent of 1.0E+9 parls per billlon (ppb) .
E = Crilerion is lhe aesthetic drinking water value, as required by Section 20120a(5) of NREPA, 1884 PA 451, as amended .
S = Crilerion defaulls to lhe hazardous substance-specific water sotubility Iimit ]
W = Cancentrations of thalomelhanes in groundwaer shalf be addad together to determine compliance wilh the Michigan

drittking water standard of 80 yg/L. ;
X = The GSI ¢rterion shown in the generic cleanup criteria tables is not protective for surface water Lhat is used as a drinking water source

NA = ot available
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Laboratory Analytical Results for Volatile Organic Compounds in Groundwater

Petro-Chem Processing Group Facility - Detroif, Michigan

Table 4 (continued)
Corrective Action Investigation

Sample ldentification TB-1 TB-02 TE-03 TB-04__| Trip Blank | TB-9/18/14]__FB-01 FB-02 TB.01_ | FB-9/18/14] RB-01 RB-02 RB-01__| RB-9/18[14] Trip Blank | _Rinsate FDEQ Nonresidential Cleanup Crlena™ |
Collection Date 812212013 | 8/23/2013 | 8/26/2013 1 8/27/2013 | 418/2014 | 9/18/2014 | 8/22/2013 | 8/26/2013 | 4M7/2014 | 9/18/2014 | 8/23/2013 ] &/27/2013 | 411772014 | 9M8/2014 | 1272212014 | 12/22/2014
MDEQ TDL 8/30/2013 Drinking Groundwater Volatilization to
Analysis Date 10/2006 8/20/2013 | 8/29/2013 | 8/30/2013 § 8/30/2013 | 4/24/2014 | 9/26/2014 | 8/30/2013 | 8/30/2013 | 4/24/2014 | 9/29/2014 8/31/2013 8/30/2013 | 4/24/2014 | 9/29/2014 | 12/26/2014 | 12/26/2014 Water Surface Water indoor Air
Collection Method Grab ; Interface
VOCs :
Acetone 20 <28 <20 <20 <20 <20 <20 <20 <24 <20 <21 <20 <21 <20 <21 <20 J,L+ <21 2,100 1,700 1,000,000,000 .S
Benzene 1.0 <1.0 <1,0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0 200 X 35,000
Bromochlcromethane 1.0 <1.0- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA
Bromodichioromethane 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 7.3 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1D 37,000
tert-Butyl alcohol 50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <60 <50 NA 1,000,000,000 D,S
2-Butanone 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <56.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 J,L+ 2,200 240,000,000 8
n-Butylbenzene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1D 1D
sec-Butylbenzene 1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 D 1D
Chicrchenzeneg 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 25 470,000 8
Chloroethane 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 1,100 X 5,700,000 §
Chioroform 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 20 <1.0 <1.0 <1.0 <1.0 <i.0 <1.0 <i.0 <1.0 350 180,000
Cibromechlcromethane 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 3.1 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 ID 110,000
1,2-Dichlorobanzense 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <10 <1.0 <1.0 13 160,000 S
1,4-Dichlorobenzene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <t.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <f.0 <1.0 17 74,000 S
,1-Dichloroethane 1] <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1,0 <1,0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 740 2,300,000
\2-Dichloroethane 0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1,0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 360 X 59,000
,1-Dichloroethene .0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 _<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 130 1,300
cis-1,2-Dichloroethene 1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 620 210,000
trans -1,2-Dichloroethene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1,500 X 200,000
Ciethyl ether 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 D 651,000,000 S
Dlisoprepyl ether 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <6.0 <5.0 <5.0 <5.0 <5.0 iD 58,0008
Ethylbenzene 1.0 <1.0 . <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1,0 I 18 170,000 8
2-Hexanone 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0JL+ | <B.0JL+ 2,900 ID 8,700,000
Isepropylbenzene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0; 2,300 28 56,000 S
4-1sopropyltoluene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA
Methvlena Chlcride 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <6.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 210 JE
2-Methyinaphthalens 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <6.0 <5.0 <5.0 <5.0 <5.0 <5.0 750 19 25,0005
4-Methyl-2-Pentancne 5.0 <5.0 =5,0 <5.0 <5.0 =<5.{) <540 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 =5.0 <5.0, 5,200 D 20,000,000 S
Methyl fert-butyl ether {MtBE) 1.0 <2.0 <2.0 <2.0 <2.0 <1.0 <10 <1.0 <2.0 <1.0 <1,0 <1.0 <2.0 <1.0 <1.0 <10 <1.0 40E 7,100 X 47,000,000 S
Naphthalene 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <6.0 <5.0 1,500 11 31,000 S
n-Propylbenzene 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0! 230 1D ID
Styrene 10 <1.0 <t.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0, 100 A B0 X 310,000 S
fert-Amylmethyt ether 5.0 <5.0 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0. 190 E MNA 570,000
Tetrachloroethene 1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <i.0 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <i.0; 5.0A 60 X 170,000
Tetrahydrofuran 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <56.0 <5.0 <5.0 270 11,000 X 16,000,000
Toluene 10 <1.5 <1.5 <10 <1.0 <1.0 <i.0 <1.0 <1.0 <t.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 i1 JO0E 270 530,000 $
1,1,1-Trichloroethane 0 <10 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <t.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0, 200 A g9 1,300,000 S
Trichlorcethene 1.0 <1.0 <1.0 <1.0 <1,0 <i.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 50A 200 X 4,900
1,2,3-Trimethylbenzene 1.0 <1.0 <1.0 <1.0 <1.0 <t.0 <i.0 <1.0 <1.0 <t.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0" NA NA NA
1,2,4-Trimethvibenzene 1.0 <1.0 <1.0 <1.0 <1.0 <i.0 <1.0 <1.0 <1.0 <1.0 <1.0 <i.0 <1.0 <1.0 <1.0 <1.0 <1.0: 63E 17 56,000 S
1,3.5-Trimethytbenzene 1.0 <1.0 <1.0 <1.0 <1.0 <i.0 <1.0 <10 <1.0 <1,0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 72E 45 61,000 8
Vinyl Chioride 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1,0 <1, <1.0 <1.0 <1.0 <1.0 <1.0 <1.0! 20A 13 X 13,000
Xylenes 3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0! 280 E 41 180,000 S
Other VOCs NA ND ND ND ND ND ND ND NI NI ND ND ND ND ND ND ND Vary Vary vary

All groundwater sample resulls in micrograms per Liter (ug/L) or parls per bilion {ppb)}

MDEG = Michigan Department of Envircnmental Quality

** = Part 201 Generig Cleanup Criteda and Screening Levels, dated December 30, 2013

TDL = Target Detection Limit

VCCs = volatile organic compounds

ND = not detecied

< = limit of detection for sample

E = The analyle was delected at a cencentration greater than Lha calibration range, therefore the resultis estimaled
J = The concenlration is an estimated value

L+ = Recover in lhe associated Jaboratory sample (LCS) axceeds Lhe upper control limif. Resulls may be blased high
v Shad id fypefage indicates lhat concentration exceeds MDEG: Generic Nonresidential Cleanup Criteria
ons exceed Lhis MDEG Generic Nonresidential Claanup Criteria

Crileria Footnotes

ID = insufficlent data to develop citerion
A = Criterion Is the stale of Michigan drinking waler standard eslablished pursuant to Sceoin 5 of 1576 PA 389, MCL 325.1005
D = Calculated criterion exceeds 100 percent, hence it is reduced to 100 percent of 1.0E+8 parls per biflion (ppb)
E = Criterion is the aeslhetic drinking water value, as required by Seciion 20120a(5) of NREPA, 1994 PA 451, as amended
S = Criterion defaults to the hazardous substance-specific water solubility #mit
W = Concentrations of lihalomelhanes in groundwear shall be added tagether to determine compliance wilh the Michigan

drinking water standard of BO pg/L.

X = The G5} criterion shown in the generic claanup ciiteria tables is not protective for surface water lhat is usad as a drinking waler source

NA = not avallabla
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[so-concentration (ug/L) in
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Iso-concentration 280 ug/L
Drinking Water Protection clean-up criteria

Iso-concentration 41 ug/L
GSI Protection clean-up criteria

Iso-concentration 190,000 ug/L
Volatilization to Air Protection clean-up criteria
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APPENDIX A

SOIL BORING AND MONITORING WELL COMPLETION LOGS






BORING NO: BSB-11 PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: East of MW-10

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services

GROUNDWATER SCREENED

LOGGED BY: G. Blinkiewicz

START DATE: 8/22/13 AND SAMPLED FROM: 7 - 11 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/22/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
e z :
Sle E = 58
<] B E
E % DESCRIPTION < 2 7 z g =
- ="
E |2]¢# 2 & % &1
E Q S = = =) =
a § =] 8 172} A Q 3l ?
El CONCRETE
E SILTY SAND
E_ black, dry, loose, brick fragments 0.6
2=
3 20
4 BSB-11 (3-5 fect)
=] . 0.0
- brown, dry, loose, with trace coarse sand
6" BSB-11 (5-7 feet)
T2
= R . 0.0 -
3 45 brown/black, moist, with trace coarse sand =
8 ] ani .
El PEAT 0.1 Organic odor
=] dark brown to black, moist to wet Groundwater was encountered
3 at a depth of approximately 8
10 0.0 feet. A temporary well was
T installed for the collection of
4 groundwater.
12 = .
4 83 SILTY CLAY 0.0
41 4 gray, moist, soft
144 C 0.0
3 gray, dry, medium stiff, with trace coarse sand
g— brown/gray mottled, dry, medium stiff, with
163 trace coarse sand 0.0
1 100
18— 0.0 | The soil boring was backfilled
= with original material and
bor ot capped with an concrete patch
+6 upon completion.
20—
= BORING TERMINATED
23
24—

Page: 1 of 1

Well No.:




BORING NO: BSB-12

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: North of MW-10

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmenta! Services

START DATE: 8/22/13

GROUNDWATER SCREENED
AND SAMPLED FROM: 12 - 16 feet

LOGGED BY: G. Blinkiewicz

TOP OF CASING ELEVATION:

FINISH DATE: 8/22/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ = é
=& é 3 %8
> | = g = - 2
é 7 DESCRIPTION = o 7 z & =
- 2
=) ol B A & é £2
3 Q S = =) © E
=} é M 8 7 [ ] = g
=R BERM T
T SILTY SAND
2 black/brown, dry, loose, with trace coarse sand 0.1
3 40
43 0.0
= 0.0
) SILTY CLAY
light brown, dry, mnedium stiff
g 7 SILTY SAND 0.5
black/brown, dry, loose, with trace coarse sand 5 ’
BSB-12 (8 - 10 feet)
103 oy . .
+ black/brown, dry, loose with pieces of brick Ty 622 /
3 7/ |BSB-12 (10 - 12 feet)
125 : - _
67 brown/black, moist to wet, with trace coarse Stl::lézi‘t;a;?ag;;i?ﬁ;g??g— \
sand feet. A temporary well was '
14 PEAT 20,1 | installed for the collection of
dark brown to black, moist to wet ’ groundwater.
= SILTY CLAY
165 gray/brown mottled, dry, soft, with trace coarse 34.5
=5 sand
3 | s0
18 54.5
g— BSB-12 (18 - 20 feet)
J-6
20— N 12.4 | The soil boring was backfilled
= transitioning to gray with original material upon
3 completion,
223 o . 10.6 _
3 40
24 9.8
3 BORING TERMINATED
263 8
283
303
Page: 1 of 1 Well No.:




BORING NO: BSB-13 PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: South of MW-9

SITE: Petro-Chem, 421 Lycaste Detroit, Michigan

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G, Blinkiewicz
START DATE: 8/22/13 AND SAMPLED FROM: 12 - 16 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/22/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ =
e E = >
&)
é 3 DESCRIPTION % a2 ) z g =
=t [N
E |2|= a & g &3
A O 8 2 8 © =
a E = 8 7] [ o = g
3 GRASS ~."
I — e
T SILTY SAND LA
= light gray/black, dry, loose
4 50
= 0.7
40 1 BSB-13 (3 - 5 feet)
3 ) 1.3
=N dark brown, dry, loose, with trace coarse sand
6" 1 BSB-13 (5 - 7 feet)
I-2
ull Groundwater was encountered -
. 80 42.2 | at a depth of approximately 8.5 -
8 PEAT feet. A 1l H
3 dark brown to black, inoist to wet . eet. A temporary we -was -
3 > installed for the collection of
1 groundwater. An odor and
3 sheen was observed.
10 10.3
T SILTY CLAY
123 gray, moist, soft
=8 83
34 . . . 0.2
= gray/brown mottled, dry, mediun stiff, with
= trace coarse sand
14—
4 0.1
165
1 100
18 5 The soil boring was backfilled
I with original material upon
=+ completion,
16
20—
u il BORING TERMINATED
2o
24—
Page: 1 of 1 Well No.:




BORING NO: BSB-14

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: Northeast of MW-9

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G, Blinkiewicz
START DATE; 8/22/13 AND SAMPLED FROM: 7 - 11 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/22/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ = 5
° £
Sle é =) &0
= T =)
"E‘ g DESCRIPTION = 2 o z g =
P~ 2
E 15|2 & g g &3
583 2 2 : z
=] 5 -} @ 73 [ | &) 2l §
3 ASPHALT
I SILTY SAND
1 gray/black, dry, loose, with trace coarse sand
21
E_ 35
3 0.1
4= BSB-14 (3-5 feet)
3 . 0.1
T dark brown, dry, loose, with trace coarse sand
6 BSB-14 (5-7 feet)
E— 2 Dup-01
n o Groundwater was encountered -
gl PEAT « Mxoax N ™
7 18 dark brown. 1moist to wet S at a depth of approximately 8
g ’ Yer feet. A temporary well was
R LA installed for the collection of
=4 Sk groundwater. A duplicate
-1 T groundwater sample was
. S collected (Dup-02).
10 e 0.0
E— SILTY CLAY
a1 gray, moist, soft
12— The soil boring was backfilled
T 83 0.0 with original inaterial and
: gray./browp mottled, dry, with trace coarse sand, capped with an asphalt patch
T 4 medium stiff upon completion.
144
1 BORING TERMINATED
16
18
6
20—

Page: 1 of 1

Well No.:




BORING NO: BSB-15

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: Southeast of MW-6

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan DRILLING CO: Fibertec DRILLING METHOD: Direct-Push
CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G, Blinkiewicz
START DATE: 8/23/13 AND SAMPLED FROM: 7 - 11 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/23/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
o =
2% é 9 Y
] = — E &)
&)
E % DESCRIPTION < 2 o) z & =
md a
E | g2 A & g &
=) 218 5 =] ) &
a § -} 9: »n R ] 2 g
J CONCRETE
I SILTY SAND
+ black, dry, loose, with trace coarse sand
2
3 20
. 0.0
4= BSB-15 (3 - 5 feet)
. - 0.0
g transitioning to gray/black
6 BSB-15 (5-7 feet)
+2
. Groundwater was encountered -
T PEAT i H
. 27 dark brown, moist to wet at a depth of approximately 8 C
8 ? feet. A temporary well was
- installed for the collection of
T groundwater.
10 0.0
T SILTY CLAY
1 gray, moist, soft
12—
I 80
14 ) . o . 0.0 | The soil boring was backfilled
3 E;Iray/bwwn mot(tlled, dry, medium stiff, with with original material and
1 ace coarse san capped with a concrete patch
1 upon completion.
sl BORING TERMINATED
164
18
-6
20—

Page: 1 of 1

Well No.:




BORING NO: BSB-16

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: Southeast of MW-6

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services

START DATE: 8/23/13

GROUNDWATER SCREENED
AND SAMPLED FROM: 7 - 11 feet

LOGGED BY: G, Blinkiewicz

TOP OF CASING ELEVATION:

FINISH DATE: 8/23/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
2| e é E > é
> | e = e 2
Q
E 6 DESCRIPTION = 2 o) 4 & g
= ) = £l g
= ol B & =
B O & g % fe
= =]
B 3 3 g 8 &
J CONCRETE
T SILTY SAND
+ dark brown/black, dry, loose, with trace coarse
- sand
20
E_ 57
1 0.3
4—5" BSB-16 (3 - 5 feet)
E_ 0.0
6—: black, loose, moist to wet BSB-16 (57 feet)
I-2
4 1.0 | Groundwater was encountered -
T PEAT : -
. 68 dark brown/black, moist to wet atfa depth of ap]?roxun?tely 73
s eet. A temporary well was
. installed for the collection of
=l groundwater.
T SILTY CLAY
ml gray/brown mottled, dry to noist, soft
10 0.0
) gray/brown mottled, dry, soft
124
E_ 70
14 ) . . . 0.0 | The soil boring was backfilled
] {grlay/brovr'n mot(tilcd, dry, medium stiff, with with original material and
143 ace coarse san capped with a concrete patch
1 upon completion,
T BORING TERMINATED
165
18
+6
20—

Page: 1 of 1

Well No.:




BORING NO: BSB-17

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: East of MW-9

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G, Blinkiewicz
START DATE: 8/23/13 AND SAMPLED FROM: 7 - 11 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/23/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VYOLUME PURGED:
~ i 5
= [T] )
21 g DESCRIPTION = 2 = Z E =
el E o a E E. = Qo a
= =] B ¢ é E 3
B Q| Q = % =
=)
REE 2 3 5 8 25
] CONCRETE
I SILTY SAND
+ dark brown, dry, loose, with trace coarse sand
2
E_ 57
3 0.0
4 BSB-17 (3-5 feet)
a1 Dup-03
E_ 0.0
6—:_ BSB-17 (5-7 feet)
+2
- Y 1.8 | Groundwater was encountered -
o PEAT « xwn . -
m 48 i . LA, at a depth of approximately 8 H
o dark brown/black, moist to wet e feet. A temporary well was
= PLLL installed for the collection of
4 e groundwater. A duplicate
-1 e groundwater sample Dup-04
7 A was collected.
103 ey
] SILTY SAND
=l gray, moist to wet 0.3
124
I 100
14 SILTY CLAY 0.0 | The soil boring was backfilled
m : . . with original material and
T gr.aﬂ);/tlight brO\'fm motéled, dry, medium stiff, capped with a concrete patch
1 WILA lrace coarse san upon completion.
a1 BORING TERMINATED
169
18
36
20—

Page: 1 of 1
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BORING NO: BSB-18

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: Southeast of MW-9

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services

START DATE: 8/23/13

GROUNDWATER SCREENED
AND SAMPLED FROM: 7 - 11 feet

LOGGED BY: G, Blinkiewicz

TOP OF CASING ELEVATION:

FINISH DATE: 8/23/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
o | £ = E
Sl e E = %8
= €} =)
E 5 DESCRIPTION = o 0 Z g E
[
E 8 g ; % g E E 3
<3} i =}
HMEIE 2 3 g 5 E
] CONCRETE
I SILTY SAND
€1 dark brown/black, dry, loose, with trace coarse
= sand
2T
E_ 35
4 15.8
4 1 BSB-18 (3 - 5 feet)
1 28.0
6 BSB-18 (5-7 feet)
+2
1 5.6 | Groundwater was encountered -
- 47 gzﬁ?&own 1noist at a depth of approximately 7 =
g ’ feet. A temnporary well was
- installed for the collection of
T groundwater.8
10 0.1
a1 SILTY CLAY
7 light gray, dry to moist, soft
129
T 83
14 ) . . 0.0 | The soil boring was backfilled
] gray/brown mottled, dry, medium stiff with original material and
143 capped with a concrete patch
1 upon completion.
= BORING TERMINATED
165
18
-6
20—

Page: 1 of 1
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BORING NO: BSB-19 PROJECT NO: 11013-000191.00 PROJECT NAME: Corrective Action Investigation

BORING LOCATION: Northwest of MW-4

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services

START DATE: 8/26/13

GROUNDWATER SCREENED
AND SAMPLED FROM: 7 - 11 feet

LOGGED BY: G, Blinkiewicz

TOP OF CASING ELEVATION:

FINISH DATE: 8/26/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
o i E
2| & E & %G
> = = = E
)
E 5 DESCRIPTION = a 5 z 2 =
[ =%
E |22 2 8 % =
B Q 8 5 8 © =
=] E ® 73] ] [ O = §
] CONCRETE
I SILTY SAND
T dark brown, dry to moist, loose, with trace
. coarse sand
2T
3 25
n 6.9
45 { BSB-19 (3 - 5 feet)
. . ‘ 35
T black, dry to moist, loose, with trace coarse sand
6o BSB-19 (5-7 feet)
E— 2
I 0.1 Groundwater was encountered -
. 50 at a depth of approximately 9 -
g PEAT i feet. A temporary well was =
] dark brown, moist installed for the collection of -
=l groundwater. -
4 SILTY SAND
10— brown, moist to wet, loose 0.2
] SILTY CLAY
= light gray, dry to moist, soft
12
E" 100
14 A . . L P 0.0 | The soil boring was backfilled
3 glay/bxowré mottled, medium stiff, with trace with original naterial and
14T coarse san capped with a concrete patch
1 upon completion.
ul BORING TERMINATED
165
18]
16
20

Page: 1 of 1

Well No.:




BORING NO: BSB-20

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: North of MW-4

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan DRILLING CO: Fibertec Environmental DRILLING METHOD: Direct-Push
CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G. Blinkiewicz
START DATE: 8/26/13 AND SAMPLED FROM;: 7 - 11 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/26/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
=~ = E
= €} =
E 5 DESCRIPTION z a 7 z g =
I~ [
= o | B a & g 1
& o9 g e o 5
=} E -5} 7] 7] [ &} = g
. CONCRETE
1 SILTY SAND
] dark brown, dry, loose, with trace coarse sand
[y
u s 25
3 0.1
45 BSB-14 (3 - 5 feet)
T turning dry to mnoist ”
4 transitioning to black
6 BSB-14 (5-7 feet)
— PEAT
T2 dark brown, 1noist
1 1.2 Groundwater was encountered -
7 50 at a depth of approximately 8 -
= SILTY SAND feet. A temporary well was =
- light brown/light gray, moist to wet, loose installed for the collection of
T groundwater.
1 1.4
10 ) 0.0
1 brown, moist to wet, loose
] SILTY CLAY
-+ light gray, dry to moist, soft, with trace fine
4 gravel
12—
I 100
14 0.0 | The soil boring was backfilled
] with original material and
143 capped with a concrete patch
1 light brown/light gray mottled, medium stiff, upon completion.
n with trace fine gravel
I BORING TERMINATED
169
18
=6
20—

Page: 1 of 1

Well No.:




BORING NO: BSB-21 PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: East of MW-4

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec Environmental

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services

START DATE: 8/26/13

GROUNDWATER SCREENED
AND SAMPLED FROM: 7 - 11 feet

LOGGED BY: G. Blinkiewicz

TOP OF CASING ELEVATION:

FINISH DATE: 8/26/13

GROUT:

GROUND SURFACE ELEVATION:

BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
o i E
ol I )
L]
g & DESCRIPTION = a = 2 g Z
P~
E |2z A & g £
& °13 g =) S &
=] § =} ] @ A O = g
3 CONCRETE
T SILTY SAND
<+ dark brown, dry, loose, with trace coarse sand
2=
E_ 37
. 0.2
4 | BSB-14 (3 - 5 feet)
. ‘ ) 0.2
gl datrk brown, dry to moist, looset, with trace
3 coarse sand
6— N .
3 PEAT BSB-14 (5-7 feet)
T2 dark brown, moist
1 0.4 | Groundwater was encountered -
7 20 at a depth of approximately 8.5 =
8- feet. A temporary well was H
] installed for the collection of -
T SILTY SAND groundwater. A duplicate
1 gray, moist to wet, soft 0.2 | groundwater sample (Dup-05)
] ’ ’ was collected,
104 .
0 ] transitioning to gray/black 0.0
12
E' 100
- 4 0.0 | The soil boring was backfilled
SILTY CLAY . L. .
] . . . o ) with original material and
u light gray, medium stiff, with trace fine gravel capped with a concrete patch
3 upon completion.
= BORING TERMINATED
163
185
T—6
20—
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BORING NO: BSB-22 PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: South MW-1

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fihertec Environmental

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmenta! Services GROUNDWATER SCREENED LOGGED BY: G. Blinkiewicz
START DATE: 8/26/13 AND SAMPLED FROM: I0 - 14 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/26/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VYOLUME PURGED:
~ = E
e £
Sle E = 2¢
= [T} =
E Z DESCRIPTION = . g z g =
P~ 2
= 5]z A g 2 e
5 |32 3 8 S z
=] § /= 7] 7] [ &} = g
- CONCRETE
ol SILTY SAND
-+ black, dry, loose, with trace coarse sand
2
E_ 97
3 0.3
4 BSB-14 (3-5 feet)
. . . 0.0
g becoming dry to moist
6
-2
3 53
8
- 0.1
0 SILTY CLAY
O mottled light gray/light brown, with trace coarse BSB-14 (9-10 feet)
10 sand 0.0 | Groundwater was encountered
T+ SILTY SAND at a depth of approximately 10
T s : feet. A temporary well was
. light b ,wet, I , with tr arse sand R .
T (BT DTOWT, we?, oose, wihi raceco 00| installed for the collection of
1 PEAT groundwater.
12 black, wet 0.0
3 28 SILTY CLAY
4 4 gray, moist, soft The soil boring was backfilled
= with original material and
143 0.0 capped with a concrete patch
=l light brown/light gray, medium stiff, with trace ’ upon completion.
] coarse gravel
=l BORING TERMINATED
16
18
I 6
20—
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BORING NO: BSB-23 PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: West of MW-7

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan DRILLING CO: Fibertec Environmental DRILLING METHOD: Direct-Push
CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G, Blinklewicz
START DATE: 8/26/13 AND SAMPLED FROM: 7 - 11 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/26/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: YOLUME PURGED:
- =
e E = 2 e
> = = = E
3}
‘é‘ 5 DESCRIPTION = 2 2 z g =
I~ a
E |3]# . & 2 53
2 °l3 g =) S &
a E =] 7] 7] [ &) = ?
] ASPHALT
I SILTY SAND
] dark brown/black, dry, loose, with trace coarse
N sand
21
4 7
3 0.0
45 1 BSB-23 (3 - 5 feet)
6
T2
] 20 H
8 E
3 0.0 | Groundwater was encountered =
I SILTY CLAY ] . H
. ; . . A S ~ . at a depth of approximately 10 -
0 _:_ mot(;led light gray/light brown, with trace coarse ¥ BSB-23 (9 - 10 feet) 00 feet. A temporary well was -
. san i ’ installed for the collection of
=4 SILTY SAND groundwater.
-1 gray, wet, loose
1 SILTY CLAY
12 gray, dry, soft, with trace coarse sand 0.0
I 100
14 0.0 | The soil boring was backfilled
. with original material and
14T mottled gray/brown, medium stiff, with trace capped with an asphalt patch
1 coarse sand upon completion.
I BORING TERMINATED
16
18
6
20—
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BORING NO: BSB-24 PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: North of MW-9

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec Environmental

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G, Blinkiewicz
START DATE: 8/27/13 AND SAMPLED FROM: 7 - 11 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/27/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ = E
e : 5 Z€
= €} =
é Z DESCRIPTION z o 7 z g =
I~ 2
E |5z q & = &3
5 213 = 8 S &
a g -] 8 7] P Q =~ ;
3 CONCRETE
== SILTY SAND
23 black, dry, loose
3+ 22
el 70
4 BSB-24 (3-5 feet)
= SILT
6= light brown/tan, dry
F=2
E| 69.6 H
ot | PEAT = Odor
= dark brown, moist ——1BSB-24 (7%-68.5 feet) 04
jm Dup- E
4 SILTY SAND P Groundwater was encountered
= light gray, moist to wet, loose, with trace coarse 0.9 at a depth of approximately 8
IS sand 2.3 feet. A temporary well was
pus o installed for the collection of
J roundwater.
E SANDY CLAY sromnavate
123 gray, moist to wet, soft
g 80
14 0.0 | The soil boring was backfilled
14 =4 mottled gray/brown, dry, medium stiff, with c;‘;;];::gi$zl (T;t:rr:; ggii(:h
Bl trace coarse sand upon completion,
- . . . 0.0
= gray/tan, dry, medium stiff, with trace coarse
163 gravel
1 |8 .
182 gray, dry, soft, with trace coarse gravel 0.0
36
20—
=l BORING TERMINATED
224
24
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BORING NO: BSB-25

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: Vacant property, south of Freud Street and MW-4

SITE: Petro-Chem, 421 Lycaste Detroit, Michigan

DRILLING CO: Fibertec Environmental

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmenta! Services

START DATE: 8/27/13

GROUNDWATER SCREENED
AND SAMPLED FROM: 7 - 11 feet

LOGGED BY: G, Blinkiewicz

TOP OF CASING ELEVATION:

FINISH DATE: 8/27/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ =
e : & ’é
= T} =
E g DESCRIPTION z a2 g z g =
] [
A 2 g : 53
SRR 3 3 5 8 E
3 GRASS .7
T organics -
= FEFFIEF
T SAND (FILL) partse
7 black, dry, medium-grained, loose, brick ]
2 —_— 4
] fragments IRESEE
- 30 RAOERNAR
. R
1 RESS 00
- +H ]
- WA
4 SEESENE BSB-25 (3 - 5 feet)
4 ettty
<+ Y
3 LARSLY 0.0
I SILTY CLAY L :
] gray, dry to moist, with trace coarse sand
6 BSB-25 (5 - 7 feet)
-2
1 80 PEAT
8 _: black, moist to wet 0.0
E_ Groundwater was encountered
n at a depth of approximately 7.5
103 0.0 .feet‘ A temporary \vell. was
a SILTY CLAY ’ installed for the collection of
.l gray, moist, soft groundwater.
] The soil boring was backfilled
123 with original material and
a1 85 capped with an asphalt patch
3 upon completion.
4—4 0.0
14—
u BORING TERMINATED
16
18
T 6
20—
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BORING NO: BSB-26

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: Vacant property, south of Freud Street and southeast of MW-4

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan DRILLING CO: Fibertec Environmental DRILLING METHOD: Direct-Push
CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G. Blinkiewicz
START DATE: 8/27/13 AND SAMPLED FROM: 8 - 12 feet TOP OF CASING ELEVATION:
FINISH DATE: 8/27/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: YOLUME PURGED:
e & = e g
é Z DESCRIPTION z a 7 z g =
=l 2,
E |2k a 5 E £33
= (813 : = : 2
=] E /m 7] wn & o = E
3 GRASS
=B small trees on surface
=
3 47 SILTY CLAY
= mottled gray/brown, dry, soft, with trace coarse 0.0
T sand ’
4 - -
= black, dry, fine-grained sand lense BSB-26 (3 - 5 fect)
F SILTY SAND 00
63 light brown, dry, loose, with trace coarse sand ¥ BSB-26 (5 - 7 foet)
I 2 transitioning to dark brown
3 68
8 0.0 -
= Groundwater was encountered H
3 ]I;lE 11‘ , at a depth of approximately 10 -
10 ack, moist 0.0 feet. A temporary well was
3 SILTY SAND installed for the collection of
4 gray, moist to wet, loose, with trace coarse sand groundwater.
124
I 67
a4 0.0 | The soil boring was backfilled
3 with original material and
145 capped upon completion.
=8 SILTY CLAY 0.0
3 mottled gray/brown, moist, soft ’
164 gray, dry, medium stiff, with trace coarse sand
g_ 100 becoming mottled gray/brown
18 0.0
36
20
=8 BORING TERMINATED
22
244
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BORING NO: BSB-27

PROJECT NO:11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: Vacant property, south of I'reud Street

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan DRILLING CO: Fibertec Environmental DRILLING METHOD: Direct-Push
CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G. Blinkiewicz
START DATE: 8/27/13 AND SAMPLED FROM: TOP OF CASING ELEVATION:
FINISH DATE: 8/27/13 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: YOLUME PURGED:
~ =
2| & E 3 =&
= - = = E
]
E Z DESCRIPTION % 2 7 z =
E a = =) o
o | 5 ) & =
; Q S = = © =)
=] E =] (9) ©n a Q = g
3 GRASS .7
T with organics and brick fragments M-
3 o~
1+ o
T —
1 -
2 T
3 SILTY CLAY el
g 78 light brown, dry, soft to medium stiff, with trace
1 coarse sand 0.0
44 BSB-27 (3 - 5 fect)
] 0.0
I SILTY SAND
7 light brown, dry, loose, with trace coarse sand |
6— BSB-27 (5 -7 feet)
T2
1 Not able to collect
. 27 groundwater from this location.
8 \
10 ) 0
=g becoming light brown/brown 0
- PEAT
T dark brown, dry
a. SILTY CLAY
127 light gray, moist to wet, soft, with trace coarse
- 82 sand
-4 . ) 0.0 | The soil boring was backfilled
3 mottled gray/brown, dry, soft, with fine gravel with original material upon
143 completion.
J BORING TERMINATED
16
18
16
20—
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BORING NO: BSB-28 PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: West of St. Jean Avenue and MW-10

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec Environmental

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G. Blinkiewicz
START DATE: 4/17/14 AND SAMPLED FROM: TOP OF CASING ELEVATION:
FINISH DATE: 4/17/14 GROUT: GROUND SURTACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ =
2| & E s >
> e = = E Q
L]
E 2 DESCRIPTION z = A z 2 =
= =%
E |2z 2 & E &3
E Q 3 = 8 © =
=] E m 8 w3 A &} = ?
7] GRASS .7
I topsoil with organics ~.
. SILTY SAND ,
) q black, dry, loose
4+ 50
J 0.2
4 . . -
. brown, dry to moist, loose with trace coarse -
T sand BSB-28 (4 - 5 fect) | 0.3 =
6_;-— SILTY CLAY BSB-28 (5-6 feet) | 0.2 E
- gray, dry to mnoist, soft =
n Y 0.0 -
ul Not able to collect H
= 100 0.0 | groundwater from this location.| [
8 g
T 0.1 H
] \/
3 0.1
10—
I 0.1
3 0.1
12+
By 100 0.0
T4 PEAT
1 black, dry 0.0
143 SILTY CLAY
ol mottled gray and brown, dry, medium stiff with 0.0
1 trace coarse sand
J 0.0
16—
my 0.0
a4 100 0.0
18— The soil boring was backfilled
I 0.0 with original material upon
1 completion.
16 0.0
20—
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BORING NO: BSB-29

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: West of St. Jean Avenue and southwest of MW-9

SITE: Petro-Chem, 421 Lyeaste, Detroit, Michigan DRILLING CO: Fibertec Environmental DRILLING METHOD: Direct-Push
CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G, Blinkiewicz
START DATE: 4/17/14 AND SAMPLED FROM: 4-9 feet TOP OF CASING ELEVATION:
FINISH DATE: 4/17/14 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ = E
| & : 5 28
= T} |,
E 6 DESCRIPTION = 8 o z E E
=) I~ 2 ©
= ol B = & =
2 °13 g =) o &
=} E = @»n w Ay &) = E
] GRASS .
T topsoil with organics ~.
T SILTY SAND O
) 14 black, moist, loose
1 70 0.0
=l BSB-29 (3 - 4 feet) | 0.4
4 -
1 0.1 H
= £
E_ Groundwater was encountered
. 70 0.0 at a depth of approximately 7
8 feet. A temporary well was
] installed for the collection of
- BSB-29 (8 -9 feet) | 0.2 groundwater. A duplicate
a . groundwater sample (Dup-01)
- becoming gray 0.2 was collected.
104
. gray/brow, dry to moist, loose with trace
127 coarse sand
o 80 0.2
T SILTY CLAY
4 mottled brown aud gray, medium stiff with trace 0.1
14— coarse sand
I PEAT 0.0
4 black, dry
a1 SILTY CLAY 0.0
16—:— mottled gray and brown, dry, medium stiff with
a4 trace coarse sand
3 0.0
+ The soil boring was backfilled
a 100 0.0 with original material upon
18 =B completion.
I 0.0
1 0.0
20—
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BORING NO: BSB-30

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: West of St, Jean Avenue and MW-9

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec Environmental

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G, Blinkiewicz
START DATE: 4/17/14 AND SAMPLED FROM: 5-10 feet TOP OF CASING ELEVATION:
FINISH DATE: 4/17/14 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
o I E
= [T} ol
é & DESCRIPTION % 2 2 z g =
wd =%
E |2|z 9 5 % £
& =R o g o
= § =] 77} 7)) [ Q E ?
. ASPHALT/CONCRETE
1 SILTY SAND
n brown, dry, loose
2
3 |0
= 0.1
4=
3 . 1 - - 0.
- brown, dry to moist, loose BSB-30 (4 - 5 feet) 4
6 —:_ E
12 -
1 black ist 1 Groundwater was encountered
T 50 4K, tmoist, loose at a depth of approximately 7
8 feet. A temporary well was |
] PEAT installed for the collection of |}
g black, moist 0.9 groundwater. Odor and sheen
+ SILTY SAND noted. .
. black, moist, loose BSB-30 (9 - 10 feet) 1.0 :
0o ’ }
103 SILTY CLAY (Dup-02)
ull gray, dry to moist, soft
. 0.5
12— -
-—_:— 80 _;r_—i_ ~ 0.5
14 PEAT ZEnEN
= black, dry oo 0.5
144 SILTY CLAY =
T mottled brown and gray, medium stiff with trace 0.1
<1 coarse sand
1 0.1
16—
= 0.0
o0 The soil boring was backfilled
3 100 0.0 with original material and
18 il capped with an asphalt patch
a1 0.0 upon completion.
4 6 0.0
20
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BORING NO: BSB-31 PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: West of MW-9

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec Environmental

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: G. Blinkiewicz
START DATE: 4/17/14 AND SAMPLED FROM: 8-13 feet TOP OF CASING ELEVATION:
FINISH DATE: 4/17/14 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
g 2 : :
Sl e & >
Q
E Z DESCRIPTION = = 7 z g =
= [
E | 5|8 & g E &1
2 9|3 g = o &
=] g /m 7] 7)) A @] = g
] GRASS ~ 7
+ topsoil with organics 2.
I HAND AUGER
3 no recovery
27
3 0
47
+ SILTY SAND
] black, dry to moist, loose
6+
32
E‘ becoming gra;
. 60 & gty BSB-31 (7- 8 feet) | 0.1
8 —_h | H
T PEAT =
1 black, dry 02 =
16 =
e 0.1 =
1 Groundwater was encountered
. SI.LTY SAtI\;D BSB-31 (11 - 12 feet)] 0.3 |ata depth of approximately 11
I gray, Inoist, loose 1 feet. A temporary well was
1 installed for the collection of
] 100 SILTY CLAY = 0.0 groundwater,
I~ 4 gray, dry, soft with trace coarse sand
4 0.0
14—
o 0.0
=l becoming stiff
1- 0.0
16—
ny 0.0
g The soil boring was backfilled
7 100 0.0 with original inaterial upon
18 J completion.
& 0.0
= 0.0
20—
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BORING NO: BSB-32

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation ~

BORING LOCATION: South of Freud Street

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan DRILLING CO: Fibertec DRILLING METHOD: Direct-Push
CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: K. Wing
START DATE: 9/18/14 AND SAMPLED FROM: TOP OF CASING ELEVATION:
FINISH DATE: 9/18/14 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VYOLUME PURGED:
~ =
e 2 = e
> = = 2
Q
é g DESCRIPTION < a 7 Z g =
I~ e
E o | B 2 & g A -
2183 2 8 S &
a E -] 7] 7)) A Q = g
3 TOPSOIL
= 1.0
3 SILTY SAND
== black, dry, loose, with pebbles, brick and slag
3 05 fragments
=N SILTY CLAY BSB-32 (2-4 feet) | 32.9
I brown, dry, stiff, with pebbles
43
3 glass fragiments
=l 65.0
6 .
i, becoming soft
= 0.0
3 70
8 e
3 transitioning to gray, slag fragments
4 0.0 Groundwater was not
3 encountered
10
4 BSB-32 (10-12 feet) | 0.0
12 _E— becoming moist
Bl 55
-4 0.0
14
4 SILTY SAND 0.0
1 gray, wet LA "
16— SILTY CLAY S
T gray, dry, stiff ~— =
3 PLYEN
o 0.0
3 100 o
18— R — The soil boring was backfilled
= R with original material upon
=B gl 0.0 completion.
203 ° ==
=N BORING TERMINATED
24
24
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BORING NO: BSB-33

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: South of Freud Street

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fihertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: K. Wing
START DATE: 9/18/14 AND SAMPLED FROM: TOP OF CASING ELEVATION:
FINISH DATE: 9/18/14 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ =
2l e E = >
Sl — = g [©]
&
E 7 DESCRIPTION < o ) 2 £ =
= : a = =)
= (=} B 4 % E 3
B Q| Q = % =
= = =}
a E -} 8 @ E o E g
= TOPSOIL
T SILTY SAND 0.0
=n brown, dry, loose, with brick, slag, glass
1 55 fragments
il BSB-33 (2-4 feet) 0.0
4 . .
= trace medium-grained sand
=] 0.0
6
-2
=) 0.0
3 70
8—
=8 BSB-33 (8-10 feet) | 0.0 | Groundwater was encountered -
3 3 at a depth of approximately 10 -
10— EIE“}(T . feet. A temporary well was
I ack, moist installed for the collection of
' SAND 0.0 groundwater. A duplicate
1 brown, wet, mediuin- to coarse-grained groundwater sample (Dup-04)
129 PEAT was collected.
I 95 black, moist
14 SILTY CLAY 0.0
1 4_:— gray, dry, medium stiff
3 0.0
16
4 0.0
4 100
18- The soil boring was backfilled
=N with original inaterial upon
o 0.0 completion.
6
20—
I BORING TERMINATED
224
24
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BORING NO: BSB-34

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: South of Freud Street

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: K. Wing
START DATE: 9/18/14 AND SAMPLED FROM: TOP OF CASING ELEVATION:
FINISH DATE: 9/18/14 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ m 5
2| & 2 3 28
> | = & = e g
[=]
E % DESCRIPTION z a A z g =
o e
E |28 q 5 g &3
B Q S g 8 =) =
a E ® 7] 7)) A &) 2l E
El TOPSOIL
3 0.0
34 SILTY SAND
2 brown, dry, loose, with brick, glass, slag
1 60 fragments
u 2.7
4 BSB-34 (3-5 feet)
= 13.0
6 SAND
= 2 brown, moist, coarse-grained
9 PEAT 0.6
3 50 black, moist
8
3 gILTY C]‘.‘AY ft BSB-34 (8-10 feet) | 0.0 | Groundwater was encountered
3 rown, Moist, so at a depth of approximately
10 10.5 feet. A temporary well -
= was installed for the collection
] SAND .
=B brown, wet, coarse-grained with gravel 0.0 of groundwater.
129 SILTY CLAY
&+ 95 gray, dry, soft
= 0.0
14o
3 0.0
163
== 0.0
3 | 100
18 The soil boring was backfilled
I with original material upon
ot 0.0 completion.
36
20—
=g BORING TERMINATED
224
244
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BORING NO: BSB-35

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION: South of Freud Street

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigau

DRILLING CO: Fibertec

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services

START DATE: 9/18/14

GROUNDWATER SCREENED
AND SAMPLED FROM:

LOGGED BY: K. Wing

TOP OF CASING ELEVATION:

FINISH DATE: 9/18/14

GROUT:

GROUND SURFACE ELEVATION:

BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
~ =
S e é > &
> = = = E
(C]
E & DESCRIPTION < a 5 z g E
= a = & E
ol B £ =
A S :
a E [} 7] 7)) A ) = E
E TOPSOIL
+ SILTY SAND 00
. brown, dry, loose, with brick, slag fragments
3 45
. BSB-35 (2-4 feet) 0.0
4 trace clay
3 / 0.0
6—:“ becoming toist with pebbles
14 BSB-35 (6-8 feet) | 0.0
] 50
8"
1 PEAT
4 black, moist 0.0 | Groundwater was encountered
3 at a depth of approximately 10
104" EI.LTY SAND. h pebbl lai 1 feet. A teinporary well was
E_ ﬁlown, wet, with pebbles, porcelain and glass installed for the collection of
3 agments 0.0 groundwater.
123 \
I 95 / /\\
h \ 0.0 | The soil boring was backfilled
d with original material upon
14— i
5 wood, brick fragments completion.
3 0.0
= BORING TERMINATED
16—
3 0.0
189
I 0.0
209
23
244
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BORING NO: BSB-36 PROJECT NO: 11013-000191.00 PROJECT NAME: Corrective Action Investigation
BORING LOCATION:
SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan DRILLING CO: Fibertec DRILLING METHOD: Direct-Push
CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: K. Wing
START DATE: 12/22/2014 AND SAMPLED FROM: 7-12 feet TOP OF CASING ELEVATION:
FINISH DATE: 12/22/2014 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
o | £ = é
Sle 2 = ’E
) ] )
g Z DESCRIPTION Z = o z E =
os] a | ) Q
= o| B & é £
B Ol 8 =) % =2
EE 2 2 5 8 E
J CONCRETE 0.0
] SILTY SAND FILL Ay 0.0
- trace gravel and plastic, light brown, moist Fra ety BSB-36 (0.5-2 feet)
. e 0.0
2+ BRI 0.0
- i
I 50 e 0.0
3 Ry
. }}}:—o :-1':’4 0.0
I ] 0.0
. RIS ~
4—+ ettty 0.0
: RO
+ s 0.0
7 + 4+ 4+ o+ A
ul I::ﬂ:: :f*: 0.7 | Groundwater was encountered
. ) . ) 3L ) 0.8 at a depth of approximately 8
6 with occasional cobbles, brick, and wood, dark :i::f;:: ii:j 0.5 feet. A temporary well was
] brown, moist :I:?.,:: ::f ’ installed for the collection of
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BORING NO: BSB-37

PROJECT NO: 11013-000191.00

PROJECT NAME: Corrective Action Investigation

BORING LOCATION:

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan

DRILLING CO: Fihertee

DRILLING METHOD: Direct-Push

CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: K. Wing
START DATE: 12/22/2014 AND SAMPLED FROM: TOP OF CASING ELEVATION:
FINISH DATE: 12/22/2014 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED;
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BORING NO: BSB-38 PROJECT NO: 11013-000191.00 PROJECT NAME: Corrective Action Investigation

BORING LOCATION:

SITE: Petro-Chem, 421 Lycaste, Detroit, Michigan DRILLING CO: Fibertec DRILLING METHOD: Hand Auger
CLIENT: PSC Environmental Services GROUNDWATER SCREENED LOGGED BY: K, Wing
START DATE: 12/22/2014 AND SAMPLED FROM: 0.75 - 5.75 feet TOP OF CASING ELEVATION:
FINISH DATE: 12/22/2014 GROUT: GROUND SURFACE ELEVATION:
BENTONITE PLUG: FILTER PACK: VOLUME PURGED:
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