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Motors Liquidation Company
Buick City Site— Southend
Flint, Michigan

1. Introduction

This Corrective Measures Implementation (CMI) Work Plan was prepared by
ARCADIS on behalf of the Motors Liquidation Company (MLC), formerly known as
General Motors Corporation (GMC), for the southern portion of the former GMC North
American Operations facility (otherwise known as Buick City) (the Site), located in Flint,
Michigan. On June 1, 2009, GMC filed for Chapter 11 protection under U.S. bankruptcy
code. On July 10, 2009, GMC was renamed Motors Liquidation Company (MLC) and
on the same day some of the operating assets of GMC were sold to a newly formed
company, “General Motors Company”. General Motors Company changed its name to
General Motors LLC (GM LLC) on October 16, 2009. Assets not sold to GM LLC
remain the property of the MLC, in its capacity as a debtor-in-possession in the
bankruptcy case. Currently, GM LLC manufactures automotive components at the
Powertrain Flint North facility, located in the northern portion of the Site under a lease
with MLC. MLC and GM LLC environmental program requirements and
responsibilities have been separated for the Site.

The CMI Work Plan has been prepared to comply with requirements of the Solid
Waste Disposal Act as amended by the Resource Conservation and Recovery Act of
1976 (RCRA) and the Hazardous and Solid Waste Amendments of 1984 (HSWA), 42
U.S.C. 8 6901 et seq., and United States Environmental Protection Agency (USEPA)
regulations at 40 C.F.R. Parts 260-271 and Part 124.

1.1 Background

The Site is located at 902 East Leith Street in Flint, Michigan, in Genesee County and
encompasses approximately 452 acres of land. It is generally bounded to the north by
Stewart Avenue and Pierson Road, to the south by Harriet Street, to the east by James
P. Cole Boulevard and CSX Railroad, and to the west by Industrial Avenue and North
Street. Current operations are all conducted in the portion of the property located north
of Leith Street that is referred to as the Northend. Building demolition has been
completed in the portion of the property located south of Leith Street which is referred
to as the Southend. Limited historical demolition has been performed in portions of the
Northend. A Site Location map is included as Figure 1.

A plastics recycling facility is located on the northeast corner of James P. Cole
Boulevard and Garfield Avenue, and a Consumers Power Building is located on the
southeast corner of James P. Cole Boulevard, between the Site and the Flint River. An
idle DuPont facility is located south of Hamilton Avenue, east of the Site. The CSX
Railroad and Interstate 1-475 are located to the east, between the Site and the Flint
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River, as well as several other companies, including Bell's Produce, PPG Industries,
Kasle Steel/Auto Blankers, Flint Coatings, and Lockhart Chemicals. Flint Plating
occupies a corner just north of the Site’s industrial wastewater treatment plant. The
remaining areas surrounding the Site are generally occupied by residential
neighborhoods and other companies including Unit Terminal, Universal Systems, and
Associated Truck.

1.1.1 Site History

Portions of the Site were originally developed in the late 1800s to produce the
“horseless carriage.” In 1898, Billy Durant and J. Dallas Dort purchased the Imperial
Wheel Company, making it a subsidiary of the Durant/Dort Carriage Company. After
Durant/Dort Carriage Company purchased the Imperial Wheel Company,
manufacturing operations were relocated to the intersection of Hamilton Avenue and
St. John Street (currently James P. Cole Boulevard). The Buick Motor Company was
first established in Flint when Flint Wagon Works purchased the company from David
Buick in September 1903. In 1903, the Buick Motor Company was relocated from
Detroit to the Site, on Hamilton Avenue between Industrial Avenue and St. John Street
(now James P. Cole Boulevard).

In addition to the manufacturing of automobiles, in response to World War I, the Buick
Motor Company began producing the Liberty Aircraft engine in 1918. Similarly, in
response to World War Il, the production of automobiles was stopped in 1942, and the
Buick complex was converted for the production of military equipment. Current Site
operations include machining of ferrous and nonferrous metals, torque converter
manufacturing, transmission components manufacturing, and industrial wastewater
treatment.

1.1.2 Overview of Historical Investigations (RFI Activities, Interim Measures, Etc.)

Numerous historical investigations have been performed at the Site to assess potential
soil and/or groundwater impacts. The primary contaminants of concern consist of free-
phase petroleum products (i.e., light non-aqueous phase liquid [LNAPL]), chlorinated
solvents, lead, and/or manganese.

On March 2, 2000, the USEPA and GMC (now known as MLC) entered into a RCRA
Section 3008(h) Administrative Order on Consent (AOC) R8H-5-00-02 for the Site
(modified November 8, 2001). This Consent Order served to address the corrective
action requirements of the RCRA of 1976, as amended by the HSWA of 1984. In
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general, this Consent Order required the completion of a comprehensive investigation
of the Site, which is referred as the RCRA Facility Investigation (RFI).

The RFI included an investigation of 80 Areas of Interest (AOIs), in addition to the
Site storm sewer systems. Milestone documents which have been submitted to the
Michigan Department of Natural Resources and Environment (MDNRE) and USEPA
for reporting the results of the RFI and overall RCRA Corrective Action Program
include the following:

Description of Current Conditions for Areas South of Leith Street (BBL, 2000a)
Description of Current Conditions for Areas North of Leith Street (BBL, 2000b)
RCRA Facility Investigation Work Plan (BBL, 2001)

Resource Conservation and Recovery Act Facility Investigation Phase | Report
(BBL, 2002a)

Resource Conservation and Recovery Act Facility Investigation Phase Il Report
(BBL, 2004 & BBL, 2006)

Resource Conservation and Recovery Act Environmental Indicator CA 750
Report Determination of Migration of Contaminated Groundwater Under Control
(ENVIRON International Corporation, September 2005)

Resource Conservation and Recovery Act Corrective Measures Proposal
(ARCADIS, 2006)

Resource Conservation and Recovery Act Revised Corrective Measures
Proposal (ARCADIS, 2008)

Resource Conservation and Recovery Act Revised Corrective Measures
Proposal Addendum #1 (ARCADIS, 2009).

In response to the Revised Corrective Measures Proposal (ARCADIS, 2008) (Revised
CMP) and the Revised Corrective Measures Proposal Addendum #1 (ARCADIS,
2009) (Revised CMP Addendum #1), the USEPA issued a Statement of Basis in
January 2010 (Statement of Basis). Based upon public comments received and a
public meeting convened in February 2010, the USEPA issued a Final Decision and
Response to Comments (Final Decision) in May 2010. The corrective measures
proposed in this CMI Work Plan responds to the Final Decision documents.

G:\COMMON\64410\10 Final Reports and Presentations\CMI Work Plan\Text\CMI Work Plan_8.13.10.docx 9
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2. Corrective Measures
2.1 Summary

Considering the reasonable anticipated future use of the property, the goals of the
chosen corrective measures for the Southend are the following: 1) to protect human
health and the environment now and in the future and, 2) to clean up groundwater to
the maximum beneficial use in order to protect the groundwater resource in the area.

2.2 LNAPL

The RFI performed at the Site identified 15 LNAPL areas (four of which are located in
the Southend). MDNRE regulations require that LNAPL be removed from the ground
to the extent practicable. Some of the LNAPL plumes contain polychlorinated
biphenyls (PCBs). In addition, some of the LNAPL plumes pose the following risks:

Potential source area for dissolved phase organic plumes in groundwater
Potential source area for organic vapors, which could migrate into enclosed
buildings

For the areas with free LNAPL still remaining, treatment will be evaluated and
performed as defined in the Final Decision. There are several different types of LNAPL
present at the Site, each having unique physical and chemical properties, and several
soil types are impacted. These factors influence LNAPL remedial technology
performance and selection. As such, the final LNAPL remedy will include AOI-specific
remediation approaches that may incorporate the following remediation technologies:

Physical LNAPL recovery (recovery trenches and multi-phase extraction
[MPE])

Surfactants

Thermal remediation

In-situ chemical oxidation

Enhanced bioremediation

These technologies are described in more detail in Section 3. It is anticipated that the
majority of LNAPL will be removed by physical means (LNAPL recovery trenches
and/or MPE technologies). Bench and field pilot testing will be performed on selected
technologies prior to full-scale implementation, as discussed in Section 3.2. As
required by the Final Decision, bench scale testing of five different technologies will be
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performed. From the five technologies, three will be field pilot tested based on the
results of the bench scale tests.

The basis for the selected LNAPL recovery technology(s) will be provided to EPA for
review on completion of the pilot testing. Where the LNAPL is contributing to
groundwater plumes, reducing the volume of LNAPL present in the subsurface will help
restore the aquifer in the shortest amount of time and furthermore provide protection to
the Flint River. A conceptual design for remedy construction will be prepared and
technology-based cleanup objectives for LNAPL established following LNAPL recovery
technology selection.

As part of the LNAPL remedy, a long-term monitoring program will also be developed
in order to monitor its effectiveness and the stability of the residual product remaining.

2.3 Groundwater Monitoring

As documented in the RFI Phase | and Il Reports, an extensive groundwater
characterization program was implemented as part of the RFI. The focus of the
groundwater characterization in these documents was the impacts Site activities may
have had on groundwater relative to drinking water criteria. The RFI identified several
groundwater plumes based on comparing groundwater concentrations to the Michigan
Natural Resources and Environmental Protection Act, PA 451, Michigan Part
201Industrial and Commercial Il, I, and IV Drinking Water Criteria (Michigan Part 201
IDW). Subsequent to the RFI investigations, a Site-wide groundwater monitoring
program was implemented to determine whether the identified groundwater plumes
were expanding. The analytical data from the groundwater monitoring has indicated
that the plumes are stable and not expanding. The monitoring groundwater data were
evaluated against Michigan Part 201 IDW as documented in the RFI Phase Il Report.

As proposed in the Revised CMP, the human health risks posed by the above
groundwater impacts will be controlled by institutional controls (restrictive covenants)
on the property to prohibit the use of groundwater for drinking purposes. However, as
a prudent and conservative measure, MLC will continue monitoring groundwater
elevations, analytical concentrations, and LNAPL presence/absence, and thickness at
select monitoring wells as described in more detail in Sections 6.1 and 6.2.

Since the Revised Corrective Measures Proposal (ARCADIS, 2008) (Revised CMP)
was prepared, the focus of the groundwater characterization has expanded to include
impacts related to the Michigan Part 201 groundwater-surface water interface (GSI)
criteria. The GSI criteria are particularly relevant at the Site because it is traversed by
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multiple storm sewers that interface with the water table in some locations. The storm
sewers, which discharge to the Flint River, have poor integrity and thus are expected to
have points of localized infiltration for Site groundwater. As such, impacted
groundwater entering the sewers has the potential to affect surface water quality.

In summary, the purpose of the groundwater monitoring will be 1) to measure the
effectiveness of the LNAPL remedy; 2) monitor the long-term stability of contaminants
in the groundwater; 3) document continued compliance with the MDNRE GSiI criteria.

2.4 Soil

Corrective measures will include excavation of lead contaminated soil at AOI -9A, as
described in Section 7, plus the use of institutional controls to limit excavation and
engineering controls in the form of concrete slabs to protect workers from being directly
exposed to areas on the Southend of the property with lead contaminated soil. Since
the use of the land will remain industrial via the facility-wide deed restriction, this will be
protective by preventing worker exposure to the lead underneath the concrete slabs
and preventing workers from digging without the proper safety precautions.

2.5 Site Wide Use Restrictions
Corrective measures will include institutional controls to restrict the land use of the
entire MLC property to Michigan Part 201 Industrial/Commercial Il, 11l and IV and to

prohibit the use of all onsite groundwater for any purpose beyond sampling and other
related investigatory testing.
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3. LNAPL Recovery and Treatment Design and Construction Technologies

Previous investigations identified five general areas where LNAPL was present: AOI
12-A/B/C; AOI-2B; AOI-40-A/B and AOI-16C; and AOI-9B (Figure 2). LNAPL design
and construction cannot be completed until additional field investigation of LNAPL
nature extent and bench and field-scale testing are completed. The field investigation
of the LNAPL in the Southend will be completed in the Summer of 2010 and bench and
field-scale testing are expected to begin in the Fall of 2010.

3.1 LNAPL Recovery and Treatment Technologies

MLC is evaluating remedial technologies for addressing LNAPL impacts at the Site.
The purpose of this section is to present a brief summary of prevalent LNAPL
remediation technologies.

3.1.1 Physical LNAPL Recovery

LNAPL recovery trench and MPE technologies were identified in the Statement of
Basis for use at the Site. LNAPL recovery trenches collect LNAPL from surrounding
soils through the installation of trench media that is more permeable than the
surrounding formation. MPE systems recover soil gas, groundwater, and LNAPL from
the subsurface. These technologies recover drainable LNAPL by inducing a gradient
to drive LNAPL to the extraction system via liquid (MPE and recovery trench) and soil-
gas (MPE) extraction.

Physical pumping of the LNAPL by recovery trenches and MPE can reduce LNAPL
saturation to residual saturation. However, achievement of true residual saturation
conditions at field scale may be limited by heterogeneous soil properties that may
influence vertical and horizontal movement of LNAPL. The soil gas extract component
of MPE can reduce volatile and semi-volatile LNAPLS to less than residual saturation.
This is a result of LNAPL volatilization into and subsequent extraction of soil gas.

3.1.2 Surfactants
Surface acting agents (surfactants) have been employed for LNAPL remediation.
Residual phase LNAPL is retained in porous media by capillary forces. The volume of

LNAPL retained by capillary forces is in part dependent on the interfacial tension
between groundwater and LNAPL.
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Surfactants reduce the interfacial tension between groundwater and LNAPL. Small
interfacial tension reductions (less than an order of magnitude) will not substantially
increase recoverability of LNAPL. However, as the interfacial tension approaches zero
(LNAPL and water become miscible) LNAPL can be mobilized and recovered. A
surfactant approach is typically coupled with an LNAPL and groundwater-removal
system to recover the mobilized LNAPL.

3.1.3 Thermal Remediation

Thermal remediation techniques have been used to enhance recovery of LNAPL at
environmental remediation sites. Steam is typically used for volatile and semi-volatile
LNAPLs and hot water flooding for semi-volatile and non-volatile LNAPLs. There are a
number of mechanisms for LNAPL removal via thermal application;

® LNAPL Boiling: LNAPLSs with boiling points at or below that of water are converted
from liquid to gaseous form. The gaseous LNAPLs condense back to liquid at the
steam condensation front and are removed via liquid recovery.

®* Increased LNAPL Volatilization: The LNAPL vapor pressure is increased with heat
application. The vapor pressure increase can lead to partitioning of LNAPL to soll
gas, which would allow for recovery of semi-volatile LNAPLS via soil vapor
extraction (SVE) that are not amenable to SVE treatment under typical subsurface
temperatures. Increased volatilization related to elevated temperatures will vary for
the various constituents that make up the LNAPL. For example, volatilization of
low carbon aliphatic petroleum compounds will be substantially greater than
volatilization of heat-stable constituents such as polychlorinated biphenyls.

® |LNAPL Volume Expansion: LNAPLs and groundwater expand in volume with heat
application. The LNAPL volume expansion may reduce the LNAPL residual
saturation allowing for additional LNAPL recovery.

® Reduction in LNAPL Viscosity: LNAPL viscosity is inversely related to temperature.
A reduction in LNAPL viscosity facilitates more rapid LNAPL recovery, and will
result in increased LNAPL recovery volume.

3.1.4 In-Situ Chemical Oxidation
In-situ chemical oxidation (ISCO) destroys contaminants in place via chemical

reactions. The ISCO reactions are aqueous-based, therefore only dissolved-phase
constituents are treated. Destruction of the dissolved-phase mass will increase the
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LNAPL dissolution rate and depletion of the LNAPL plume due to fundamental
chemical diffusion mechanics that result in increased partitioning rates with
establishment of an increased chemical gradient. Complimentary compounds such as
sodium hydroxide used to increase the effectiveness of (activate) the oxidant can
increase dissolution of organic compounds from the LNAPL (-internal ARCADIS
research). However, the increased LNAPL dissolution rates are temporary and cease
once the oxidant and activator compounds are exhausted and dissolved-phase
concentrations return to equilibrium. 1SCO treatment chemicals include permanganate
and persulfate salts and hydrogen peroxide.

Chemical oxidants are also known to destroy naturally-occurring organic matter in
aquifers. The naturally-occurring organic matter serves as sorption sites for
compounds with high sorption coefficients and an increase in dissolved phase
concentrations can occur following ISCO treatment due to this phenomenon.
However, it is not known how prevalent this treatment mechanism may be early in an
ISCO treatment program for addressing LNAPL-containing soil.

ISCO treatment chemicals are typically delivered in a dilute liquid form via injection into
groundwater. Common chemical oxidants used for liquid injection include
permanganate and persulfate salts and hydrogen peroxide. Oxidant can also be
delivered in gaseous form though injection of ozone gas. The ozone gas dissolves into
groundwater as the gas moves upwards due to buoyancy forces. Dissolution of the
ozone creates a short-lived radical that can chemically break down contaminants.
However, ozone is not a preferred technology for the Buick City site due to limited
effective zone of influence for ozone sparge wells (typically five feet or less) and the
large footprint of the impact areas, which together would require installation of
hundreds or thousands of ozone sparge points.

3.1.5 Surfactant/Cosolvent Enhanced ISCO

As discussed above, chemical oxidation only occurs in the aqueous phase on
dissolved NAPL constituents. Because of this, ISCO destruction of minimally soluble
compounds may be rate limited by dissolution of the target contaminants into the
aqueous phase. Injection of the oxidant and complimentary compounds may
fortuitously increase contaminant solubility. However, even with the solubility increase
the chemical oxidation treatment may still be limited by contaminant dissolution.

An innovative means to address this rate limitation is to introduce a surfactant and/or

cosolvent that will increase contaminant solubility. Surfactant applications for solubility
enhancement are at higher concentrations to promote micellar solubilization in contrast
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to a surfactant application for NAPL mobilization discussed above. Alcohols such as
ethanol are commonly used as petroleum cosolvents. However, while the surfactants

and cosolvents increase contaminant solubility, these chemicals also represent
significant oxidant demands within the aquifer that result in higher oxidant dosing

requirements. The surfactant/cosolvent and chemical oxidants may be selected and
applied sequentially or together. Proprietary surfactant-enhanced ISCO solutions such

as VeruSOLVE-HP™ (developed by VeruTek) are also available.
3.2 Bench-Scale Studies

The purpose of this section is to present a conceptual bench and field-scale testing
plan for assessment of the relative effectiveness and cost of applicable LNAPL

remediation technologies. Multiple bench-scale studies will be conducted to assess

LNAPL remediation technology performance on the variable soil types and oil types
present at the Site. A conceptual plan for AOI-specific bench scale studies is
presented in Table 1.

Physical LNAPL recovery via MPE/Recovery Trench: Collect undisturbed soil
cores for analysis of soil properties that control LNAPL movement and retention in
the porous media that comprises the aquifer. These soil properties are referred to
as petrophysical properties. Determine field and residual LNAPL saturations via
water-flood drive to assess the volume of LNAPL that can be recovered via
hydraulic recovery methods. The water drive test involves displacing LNAPL in a
soil core by pumping through a subsample of the undisturbed soil core. Effluent
water and LNAPL are collected and volumes recorded to determine if and how
much LNAPL was displaced. This test is analogous to displacement that can be
achieved under groundwater pumping conditions where a gradient is established
towards an extraction well. Multiple soil core subsamples will be tested to factor
out soil heterogeneities that may result in over-optimistic results.

Surfactants: Perform laboratory studies to evaluate surfactant/LNAPL interaction
and determine interfacial tension reduction as a function of applied concentration.
Collect undisturbed soil cores for petrophysical analysis. Determine field LNAPL
saturation and residual LNAPL saturation via water-flood drive. Apply surfactant
solution following water flushing of the soil cores to determine the incremental
volume of LNAPL displaced using surfactant.

Thermal: Collect LNAPL and submit for viscosity and interfacial tension analyses at
elevated temperatures and LNAPL boiling point determination. LNAPL boiling
point data will be used to evaluate what in-situ temperatures would be required to
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result in LNAPL volatilization and the reasonableness of achieving those
temperatures. Collect undisturbed soil cores for petrophysical analysis. Determine
field LNAPL saturation and residual LNAPL saturation via water-flood drive. Flush
soil core subsamples with high temperature water to determine incremental LNAPL
displacement. Subject soil core subsamples to elevated temperatures above 100
degree Celsius with induced airflow to evaluate potential mass recovery associated
with increased volatilization.

® |SCO: Collect LNAPL-impacted soils. Submit soil samples for analysis to
determine the oil saturation/contaminant concentration. Perform soil and
contaminant oxidant demand studies on soil samples to determine oxidant demand
as a function of oil saturation. Chemical oxidants that will be tested include non-
activated sodium persulfate, chemically-activated sodium persulfate comparing
chelated iron activation and alkaline activation, and iron-activated hydrogen
peroxide, otherwise known as Fenton’s Reagent.

® Surfactant/Cosolvent Enhanced ISCO: Collect LNAPL-impacted soils. Submit soil
samples for analysis to determine the oil saturation/contaminant concentration.
Amend soil with surfactant and/or cosolvent mixture and sodium persulfate at
varying concentrations to assess increased dissolution and oxidant demand.
Evaluate proprietary surfactant/oxidant blends for potential inclusion in the testing
program.

3.3 Field Testing

As indicated in the Statement of Basis, MLC will field test three LNAPL remediation
technologies based on the bench-scale study results. However, certain field tests can
be initiated prior to complete of the bench-scale work. Injectability testing will be
performed in areas where surfactant, thermal, and ISCO technologies may be
considered to assess the hydraulic capacity of the aquifer to accept water. An
understanding of physical capacity of the aquifer to accept injection liquids will guide
remediation technology selection and facilitate design of future field tests.

Due to the low volatility of gasoline present in AOI-9B and favorable geology in that
area, MLC intends to implement physical removal of the LNAPL via MPE. MPE field
testing will be conducted expeditiously at AOI 09-B to collect design data to facilitate
implementation of a full-scale MPE system in that area in late 2010. MPE testing will
be contemplated for other areas (primarily AOI-2B) following completion of the bench-
scale testing. The conceptual field-scale testing program is presented in Table 1.
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4. Laser Induced Fluorescence (LIF) Technology for LNAPL Characterization

This section outlines the technology and approach that will be used to further refine the
current understanding of LNAPL soil impacts. Previous investigations identified five
general areas where LNAPL was present: AOI 12-A/B/C; AOI-2B; AOI-40-A/B and
AOI-16C; and AOI-9B (Figure 2). The LNAPL delineation in these five areas was
based on observations of LNAPL accumulation in monitoring wells indicating that
LNAPL was present in excess of residual LNAPL saturation. However, boring logs and
soil tests conducted in these areas suggested that residual LNAPL impacts should be
refined. LIF, which provides high-resolution, real-time data that identifies LNAPL
impacts in the subsurface, will be used to refine the full extent of LNAPL impacts as a
basis for bench-scale pilot test sample collection and remedial system design and
implementation.

4.1 Description of LIF Technology

A LIF investigation is conducted by advancing an ultraviolet optical sensing tool
(UVOST®) or rapid optical sensing tool (ROSTTM) probe in areas of known or
suspected LNAPL impact. The probes emit an ultraviolet excitation light to the soil and
captures returning fluorescence. Polycyclic aromatic hydrocarbon (PAH) compounds,
which are a component of common petroleum fuels, readily fluoresce when exposed to
ultraviolet light. The magnitude of fluorescence is proportional to the LNAPL saturation
within the soil. The probes detect four distinct fluorescent light wavelengths in each
pulse; the relative returns of each wavelength at a given depth are collectively referred
to as a waveform. Differences in waveform patterns may indicate differences in the
subsurface environment or in LNAPL composition. Naturally-occurring fluorescent
compounds are present in most soils. However, the degree of background
fluorescence typically does not interfere with LNAPL detection.

The return (fluorescent) light signals are analyzed in real time by onsite equipment. As
the probe is advanced downward, the fluorescence data form a vertical profile of
LNAPL impact present at the soil boring location. Results are reviewed after
completing each boring and considered when selecting subsequent boring locations.

Compared to conventional LNAPL investigation methods (e.qg., soil borings, monitoring
well installation), LIF has several advantages, including a higher production rate (250-
500 ft/day), high vertical resolution (10-12 readings per foot), less investigation derived
waste, the ability to differentiate between distinct LNAPL types (e.g. gasoline, diesel)
and real-time data evaluation allowing for less overall mobilizations and increased
delineation efficiency.
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4.2 LIF Investigation Area and Approach

Areas illustrated on Figures 3 through 5 will be assessed using LIF. LIF borings will
initially be advanced in the vicinity of positively identified LNAPL. The borings will
extend to approximately 20 to 30 feet below grade or until the real-time data indicates
that the probe has passed below the impacted zone. The areal extent of impacts will
be refined by advancing LIF borings from the center of known impacts outward until
background fluorescence is observed (indicative of no LNAPL). Because LIF provides
a real-time data on LNAPL impacts, the final network of LIF borings will be based on
field observations. Because of this, the LIF borings could extend beyond the current
limits shown on the attached figures. The intent of this work plan is to provide a
general investigation approach with the understanding that data collected in the field
will demand the ability to make field adjustment.

Following the LIF investigation, conventional soil borings will be completed in selected
areas to collect soil samples containing LNAPL for use in the bench scale studies. A
work plan will be prepared upon completion of the LIF investigation to describe this soll
boring program in more detail.
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5. Soil and Groundwater Quality

This section describes the objectives, approach, and procedures to be used in
conducting MPE and SVE pilot tests in the AOI 09-B (Hamilton Avenue Tank Farm) of
the Site, an area affected by LNAPL. The pilot-test activities will include extraction of
groundwater, LNAPL, and soil-gas from up to three newly installed extraction wells.
Data collected during the pilot test will be used to assess the relationship between fluid
extraction rate and the corresponding capture zone dimensions in support of an
engineered treatment system design for remediation of LNAPL. The pilot-test area
(AOI-09-B) is located within the Southend at the southeast corner of Hamilton Avenue
and Industrial Avenue (Figure 6).

5.1 Contaminants of Concern

The COCs in the soil for AOI-09-B are petroleum-based volatile organic compounds
(VOCs), in addition to benzo(a)pyrene, lead, and manganese, which were all detected
above applicable screening criteria. The COCs in the groundwater for AOI-09-B
include LNAPL, petroleum-based VOCs, total polychlorinated biphenyls (PCBs), and
dissolved metals. The VOCs detected above applicable screening criteria include
benzene, ethylbenzene, total xylenes, and methylene chloride. The metals detected
above applicable screening criteria are antimony, arsenic, barium, lead, and selenium.

5.2 Extent of Contamination

The majority of the LNAPL impacts are located in an area approximately 100-feet in
diameter adjacent to Hamilton Avenue and approximately 200-feet north of Industrial
Avenue (Figure 6). LNAPL impacts in the soil are observed beginning at 2-feet bgs to
a depth of approximately 6 to 9-feet bgs, which corresponds to observed water table
fluctuations. Historical observed LNAPL thicknesses have ranged from 0.01 to 3.12-
feet within the AOI-09-B plume area. LNAPL impacts in groundwater impacts do not
extend below the glacial silty clay till unit. Refinement of MLC’ understanding of the
areal and vertical extent of the LNAPL in both soil and groundwater will be
accomplished using a laser-induced fluorescence (LIF) investigation. A geological
cross-section of the pilot-test area is provided as Figure 7.
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5.3 Proposed Pilot-Test Objectives

The purpose of the pilot testing is to determine the feasibility of the proposed full-scale
remedy and collect the data necessary to facilitate design of the full-scale extraction
and treatment system. The pilot-test will be performed to quantify the following
parameters:

Groundwater, LNAPL, and soil vapor flow rates;

COC concentrations in groundwater (dissolved phase) and soil vapor
recovered during the test; and

Aquifer response, as determined by water table drawdown and observed
vacuum radius of influence.

Groundwater, LNAPL, and soil-vapor flow rates will be used in the full-scale design for
specification of the equipment, instrumentation, conveyance piping, and LNAPL
storage requirements. Soil and groundwater COC concentrations will determine the
water and soil vapor treatment requirements and appropriate treatment technologies.
Monitoring the physical response of the aquifer to the groundwater extraction will
determine the density of extraction and monitoring wells required for the full-scale
system.

5.4 Technology Description

The pilot test proposed by MLC will collect data from the existing and proposed
extraction and monitoring wells to facilitate design of a full-scale treatment system.
Multi-phase and soil vapor extraction technologies will be tested on Site during the
four-day pilot test. The technologies and equipment to be utilized are described below.

5.5 Soil-Vapor Extraction

SVE is a treatment process whereby airflow is induced in the unsaturated soil by
applying a pressure gradient via air withdrawal from an extraction well on Site.
Through mass transfer processes, VOCs absorbed to the unsaturated soil particles are
mitigated. SVE system operation also introduces oxygen into the vadose zone, which
supports aerobic biological uptake of soil contaminants. Extracting soil vapors will also
remove contaminant mass from the subsurface as dissolved phase contaminants
volatilize into the soil gas. Vapor extraction blowers will be utilized in conjunction with a
vapor/liquid separator (VLS) to conduct the pilot test. The SVE pilot test will determine
vacuum flow rates, pressure, vacuum requirements, and vapor treatment requirements
for the full-scale treatment system.
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5.6 Multi-Phase Extraction

The MPE technology will utilize the mobile trailer system to simultaneously extract
groundwater and LNAPL from an extraction well on Site using a single high-vacuum
blower. Single-pump MPE is a treatment process where vacuum is applied to the
subsurface via a drop tube terminating below the groundwater table to collect
groundwater and/or LNAPL. Vacuum applied to the subsurface via drop tube
effectively dewaters the extraction well and creates hydraulic and vacuum gradients to
move LNAPL, groundwater, and soil-gas to the extraction well for recovery. The higher
the applied vacuum, the larger the gradients, thus the greater the vapor and liquid
recovery rates. Additionally, application of vacuum will move air through the dewatered
zone, which facilitates volatilization of LNAPL as well as supporting aerobic biological
uptake of contaminants through the introduction of oxygen to the subsurface.

Data will be collected during operation of the MPE pilot-test from the extraction wells,
monitoring wells, and system piping to determine flow rates, drawdown, hydraulic
capture, and contaminant concentrations to facilitate the full-scale system design.
LNAPL will be separated from the extracted groundwater by an oil/water separator (or
similar) unit. Any LNAPL generated will be collected in one or more 55-gallon drums,
profiled, and disposed of in accordance with state and federal regulations.
Groundwater extracted during the testing activities will be treated, as needed, and
disposed to the sanitary sewer system under an appropriate permit or collected and
disposed off-site.

5.7 Pilot Test Well Design
5.7.1 Extraction Wells

Three extraction wells (MPE-09-1, MPE-09-2, and MPE-09-3) will be installed within
the LNAPL plume footprint in the AOI-09-B area of the Site (Figure 6). The extraction
wells will be constructed of 4-inch diameter, carbon steel casing to a total depth of
approximately 15-feet bgs. The extraction wells will be installed with a 4-inch diameter,
10-foot length, Type 316 stainless steel 10-slot vee-wire wrapped well screen. The
extraction well screen will be installed across the observed LNAPL smear zone, which
will be determined during investigation activities performed immediately prior to
installation of the wells. A Global #5 sand filter pack will be installed in the annular
space around the screen to approximately 2-feet above the top of screen. The
remaining annular space will be filled with neat cement to a depth of 6-inches below
ground surface (Figure 8).
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5.7.2 Monitoring Wells

Five pilot-test monitoring wells (MW-09-1, MW-09-2, MW-09-3, MW-09-4, and MW-09-
5) will be installed within the LNAPL plume footprint in the AOI-09-B area of the Site
(Figure 6). The monitoring wells will be constructed of 2-inch diameter, carbon steel
casing to a total depth of approximately 15-feet bgs. The monitoring wells will be
installed with a 2-inch diameter, 10-foot length, Type 316 stainless steel 10-slot vee-
wire wrapped well screen. The monitoring well screen will be installed across the
observed water table to facilitate monitoring of both hydraulic and pneumatic response
to pilot-test activities. A Global #5 sand filter pack will be installed in the annular space
around the screen to approximately 2-feet above the top of screen. The remaining
annular space will be filled with neat cement to a depth of 6-inches below ground
surface (Figure 8).

Seven existing monitoring wells (RFI-09-11, RFI-09-11D, RFI-09-12, RFI-09-40R, RFI-
09-47, 31-7, and 31-8) will additionally be used as pilot-test monitoring points. Ideally,
all existing monitoring wells will be screened across the water table to facilitate
monitoring of both hydraulic and pneumatic response to pilot-test activities. If existing
monitoring well screens are completely submerged based on observed water table
elevation, and dewatering does not expose the well screen, the monitoring well will
serve to monitor hydraulic response only. To the extent practical, all monitoring points,
proposed and existing, will be located within the observed LNAPL plume, as defined by
ongoing investigation activities.

5.8 Pilot Test Procedures
5.8.1 Test Equipment

A mobile trailer system will be utilized for the four-day pilot test on Site. The mobile
trailer will contain the necessary blowers, piping, instrumentation, and monitoring
equipment to perform the testing activities for the MPE and SVE treatment
technologies. The trailer-mounted system will be equipped with a gas flow meter with
pressure and temperature indicators to facilitate volumetric gas flow rate corrections.
Additional test equipment will include conveyance piping and pipe fittings
(extraction/discharge hose), electronic oil-water interface probes, Magnehelic® vacuum
gauges (multiple scales), extraction well head vacuum gauges (0 to 29 inches of
mercury), a photoionization detector (PID), and necessary supplies for collecting
groundwater, soil vapor, and LNAPL samples. An electrical generator, sized to operate
all necessary equipment is included with the mobile trailer system.
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5.9 Field Test Procedures/Data Collection

The MPE and SVE pilot-testing will be performed within the AOI-09-B plume footprint
where LNAPL is observed from existing and proposed extraction and monitoring wells.
MPE and SVE testing will be performed at all the extraction wells (MPE-09-1, MPE-09-
2, and MPE-09-3).

5.10 Proposed Pilot Test Well Network

Proposed extraction wells and existing and proposed monitoring wells will be used for
MPE and SVE pilot-test activities. Table 2 presents the extraction and monitoring well
combinations. Note that the extraction/monitoring well networks proposed are subject
to modification based on field observations. Groundwater and LNAPL elevations from
Site extraction and monitoring wells will be measured prior to initiation of the pilot test

and at the beginning of each day.

5.11 Soil-Vapor Extraction Test

The SVE pilot-test will be conducted using an SVE blower provided in the mobile trailer
system. A data logging absolute pressure transducer will be installed at the base of
the extraction well screen. As previously discussed, the extraction well screen will be
installed across the observed LNAPL smear zone, as determined by ongoing
investigation activities. Additionally, data logging absolute pressure transducers will be
installed in each of the surrounding monitoring wells, and one transducer will be
exposed to the atmosphere to record barometric pressure fluctuations during the test.
All data loggers and other devices that measure time will be synchronized to a
common clock (the clock on the computer used to program the tests in each
transducer) prior to installation, and will be programmed to record pressure in one-
minute intervals prior to beginning the test.

With piezometric head in the extraction and monitoring wells in static equilibrium with
the surrounding formation, the SVE blower will be engaged with air dilution/makeup air
valve on the inlet side of the blower/vacuum pump in the fully open position. The
makeup air valve will then be closed slowly in “steps” to apply vacuum in increments to
the extraction well. Vacuum at the extraction wellhead and each of the monitoring
wells, assuming the monitoring well screen intersects the water table, will be measured
and recorded. Additionally, soil-gas effluent PID readings, soil-gas extraction rates,
temperature, and pressure will be recorded on the MPE/SVE Field Test Log included
as Appendix A. Field log parameters are to be collected at each step when extraction
well vacuum has stabilized following makeup air valve adjustment. Data loggers will be
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downloaded at the completion of the test. The step test will continue until the makeup
air valve is fully closed and full blower flow/vacuum is applied to the extraction well or
groundwater table mounding is observed to have blinded the extraction well screen.

Following completion of the step test, a longer duration static-vacuum SVE test will be
conducted. The static-vacuum test is performed to simulate more long-term operating
conditions and allow the system to reach pseudo-equilibrium. The static-vacuum test
will be conducted at the vacuum where the vacuum/air flow relationship become non-
linear (as determined by field observations and analysis), or at the maximum
achievable vacuum (i.e., makeup air valve completely closed), whichever is lower.
Data described in the step test will be collected every 15 minutes during the test. The
static-vacuum test will be conducted for a minimum duration of 4 hours and will
continue until three consecutive data collection events produce similar data.

5.12 Multi-Phase Extraction Test

The MPE pilot-test will be conducted immediately following the SVE testing using a
high-vacuum blower provided in the mobile trailer system. A drop tube (minimum 1-
inch in diameter) will be inserted into the extraction well with the end of the drop tube
terminated at the LNAPL/water interface. The drop tube will be connected to the VLS
upstream of the blower to facilitate extraction of LNAPL, groundwater, and soil-gas.
Additionally, a data logging absolute pressure transducer will be installed at the base of
the extraction well screen. As previously discussed, the extraction well screen will be
installed across the observed LNAPL smear zone, as determined by ongoing
investigation activities.

Data logging absolute pressure transducers will be installed in each of the surrounding
monitoring wells, and one transducer will be exposed to the atmosphere to record
barometric pressure fluctuations during the test. All data loggers and other devices
that measure time will be synchronized to a common clock (the clock on the computer
used to program the tests in each transducer) prior to installation, and will be
programmed to record pressure in one-minute intervals prior to beginning the specific
capacity test.

With piezometric head in the extraction and monitoring wells in static equilibrium with
the surrounding formation, the high-vacuum blower will be engaged with air
dilution/makeup air valve on the inlet side of the blower/vacuum pump in the fully open
position. The makeup air valve will then be closed slowly in “steps” to apply vacuum in
increments to the extraction well. Vacuum at the extraction wellhead and each of the
monitoring wells, assuming the monitoring well screen intersects the water table, will be

G:\COMMON\64410\10 Final Reports and Presentations\CMI Work Plan\Text\CMI Work Plan_8.13.10.docx 25



ARCADIS

measured and recorded with an appropriately sized vacuum or Magnehelic® gauge.
Additionally, soil-gas effluent PID readings, soil-gas and LNAPL/groundwater extraction
rates, temperature, and pressure will be measured and recorded on the MPE/SVE
Field Test Log included as Appendix A. Field log parameters are to be collected at
each step when extraction well vacuum has stabilized following makeup air valve
adjustment. Data loggers will be downloaded at the completion of the test. The step
test will continue until the makeup air valve is fully closed and full blower flow/vacuum
is applied to the extraction well.

During the step-test, piezometric head elevation in the extraction and monitoring wells
will be continuously monitored using the data logging pressure transducers. In addition,
groundwater and LNAPL levels within the recovery and monitoring wells will be
periodically gauged using an electronic oil-water interface. An example field test log
sheet to be filled out while conducting the step test is included as Appendix A. Field
log parameters are to be collected at each step when extraction well vacuum has
stabilized following makeup air valve adjustment.

Following completion of the step test, a longer duration static-vacuum test will be
conducted with the makeup air valve fully closed. The static-vacuum test is performed
to simulate more long-term operating conditions and allow the system to reach pseudo-
equilibrium. Data described in the step test will be collected every 15 minutes during
the static-vacuum test. The static-vacuum test will be conducted for a minimum
duration of 4 hours and will continue until three consecutive data collection events
produce similar data.

5.13 Sampling
5.13.1 Groundwater Extraction

Groundwater samples will be collected at the end of the MPE pilot test for each
extraction well. Samples will be collected upstream of treatment processes (i.e., from
the oil-water separator storage tank) to evaluate groundwater discharge treatment
requirements for design of the full-scale extraction system. Groundwater samples are
collected at the end of the pilot-test to more closely resemble long-term, steady-state
operation. Samples collected before steady-state is achieved may not appropriately
represent operation of the full-scale system, resulting in improper sizing of the
treatment equipment. Groundwater samples will be submitted for analysis of VOCs
(United States Environmental Protection Agency [USEPA] SW-846 8260B), gasoline
range organics (GRO) (USEPA Modified 8015), and Resource Conservation and
Recovery Act (RCRA) metals (USEPA 6010B).
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Groundwater extraction samples will be collected, analyzed, and verified/validated
using methods and procedures that are consistent with those described in the Site’s
Field Sampling Plan and Quality Assurance Project Plan (FSP/QAPP) (Appendix C of
the RCRA Facility Investigation Work Plan [BBL, 2001]) (RFI Work Plan), with the
exception of the following laboratory data reporting and data verification/validation
approach.

To support the MPE pilot test sample analyses will be reported by the laboratory at
Level 3 (see Section 9 for the definition of laboratory reporting levels). The data will
undergo verification/validation as described in the FSP/QAPP based on USEPA
Region Il Innovative Approaches for Validation of Organic and Inorganic Data
(USEPA, 1995) for data review; that is, one sample delivery group (SDG) at a Tier I
verification/validation and the remainder at Tier .

5.13.2 Soil-Vapor Extraction

Exhaust samples will be collected with Summa canisters during the MPE and SVE pilot
tests in order to evaluate the vapor phase treatment requirements for the full-scale
system. Exhaust samples will be submitted to Test America Laboratories, Inc. for
analysis of VOCs (USEPA method TO-15). One exhaust sample will be collected from
each extraction well at the end of the SVE pilot-test and one exhaust sample will be
collected from each extraction well for the MPE pilot-test when the maximum PID
reading is observed. MLC’ experience indicates that the PID readings may increase
throughout the 4-hour (minimum) static-vacuum portion of the MPE pilot-test. If this is
the case, the exhaust sample will be collected immediately prior to shutdown of the
MPE pilot-test.

Soil-vapor samples will be analyzed, reported and verified/validated using methods and
procedures that are consistent with those described in the Site’s Field Sampling Plan
and Quality Assurance Project Plan (Appendix C of the RFI Work Plan), with the
exception of the following laboratory data reporting and data verification/validation
approach.

To support the soil-vapor analyses these samples will be reported by the laboratory at
Level 3 as defined in Section 9. The data will undergo verification/validation as
described in the FSP/QAPP based on the USEPA (1995) approach for data review
using Tier Il verification/validation procedures.
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5.14 Waste Collection, Characterization and Disposal

5.15 Groundwater Extraction

5.15.1 Storage and Disposal

LNAPL extracted during the pilot-test will be separated from the groundwater, stored in
55-gallon drums, sampled and disposed at a permitted facility. Extracted groundwater
will be stored in an appropriately-sized frac tank prior to off-site disposal.

5.15.2 Sampling

MLC will work with the disposal facilities to determine the analyses required for off-site
LNAPL and groundwater disposal.

5.16 Soil-Vapor Extraction
5.16.1 Treatment and Direct Discharge

Per the Michigan Department of Natural Resources and Environment Air Quality
Division’s Permit to Install Exemption Handbook, dated May 2010, treatment of pilot-
test exhaust gas is not required during pilot-testing activities under R 336.1283, Rule
283. However, due to environmental sensibilities around the Site, the exhaust gas will
be treated using up to two vapor-phase carbon vessels to remove volatile constituents
prior to atmospheric discharge. The spent vapor-phase carbon will be disposed off-site
as a non-hazardous waste.
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6. Groundwater Monitoring Plan and Contingent Remedies

A groundwater monitoring program that includes the following components will be
implemented:

annual monitoring of groundwater and LNAPL elevations; and,
annual groundwater quality monitoring.

The purpose of the groundwater and LNAPL elevation monitoring will be to monitor for
possible shifts in the groundwater flow pattern or in the distribution of LNAPL at the
Site. The groundwater quality monitoring will provide groundwater quality data,
primarily at the down-gradient edge of the Site.

The LNAPL monitoring program should be considered preliminary at this time.
Additional LNAPL monitoring wells may be installed in support of remedial measures
and future monitoring.

6.1 Groundwater and LNAPL Elevation Monitoring Program

Groundwater level and LNAPL presence and thickness measurements will be made
annually. On a one-time basis, an attempt will be made to collect measurements at
each of the 147 locations listed in Table 3 (Northend) and 131 locations listed in Table
4 (Southend). The monitoring well locations for the Northend and Southend are shown
on Figures 9 and 10, respectively. A reduced list of wells will be selected in future
years. It is recognized that some wells may not be accessible due to well damage or
loss, and the need to replace or substitute an alternate location will be evaluated on an
annual basis. Water level and LNAPL measurements will be compiled for inclusion in
the annual report (see below) to document groundwater flow directions and the extent
and thickness of the LNAPL. The monitoring wells included in the program specifically
to monitor for the presence and/or thickness of LNAPL are identified on Figures 9 and
10. This portion of the monitoring program will be revised in the future as remedial
actions are completed.

6.2 Groundwater Quality Monitoring Program
6.2.1 Groundwater Sample Locations

Forty-six (46) monitoring wells have been selected for inclusion in the groundwater
monitoring program (Table 5). The monitoring locations included in the groundwater
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quality monitoring program and the specific analyses to be completed at each sampled
location are shown in Table 5. Table 5 also includes justification for the inclusion of
each monitoring well in the sampling program. Monitoring wells have been included in
the sampling program based on analytical data generated as part of the Phase | and Il
RFI reports, the CA 750 Groundwater Monitoring Program, and the Revised CMP.

The following considerations were used to develop this groundwater sampling
program:

® Samples will be collected near the down-gradient edge of areas previously found
to be associated with concentrations above the pertinent generic MDNRE PA 451,
Part 201 screening criteria. For example, if a plume exhibiting elevated benzene
concentrations was identified during a previous sampling event at a series of wells,
the well or wells located close to the down-gradient extent of the benzene-
impacted area will be sampled.

®* Samples will be collected along the edge of the Site, down-gradient of areas
previously associated with concentrations above the pertinent generic MDNRE
criteria, and at down-gradient offsite locations.

® Samples will be collected at locations in proximity to the Flint River with historical
detections above the GSI criteria.

®  Three monitoring wells have been included in the monitoring program to monitor
possible discharges to the storm sewers in the MP010 drainage area. Cyanide
was detected above GSI criteria in the grab samples collected from MP010 and
MPO013 in March 2010. Cyanide was not detected above GSI criteria in monitoring
wells in the MP013 drainage area; however it was detected above GSI in the
monitoring wells in the MP010 drainage area.

6.2.2 Laboratory Analysis

Groundwater samples will be collected, analyzed, and validated using methods and
procedures that are consistent with those employed previously at the Site, as
described in the Site’s Field Sampling Plan and Quality Assurance Project Plan

(Appendix C of the RFI Work Plan).

Laboratory analyses will be completed for the organic constituent group(s) or individual
inorganic constituents of interest at each selected sampling location. This approach
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was taken to avoid the unnecessary expense of analyzing each sample for the entire
Project Analyte List (PAL), while still providing monitoring data.

To support the groundwater analyses one sample delivery group (SDG) of these
samples will be reported by the laboratory at Level 3 and the remainder at Level 2 as
defined in Section 9. The data will undergo verification/validation as described in the
FSP/QAPP based on USEPA (1995) approach for data review on one SDG at a Tier Il
and the remainder at Tier .

To maintain consistency with prior sampling efforts, the samples collected for inorganic
and PCB analyses will be submitted for dissolved and/or total inorganic and dissolved
and/or total PCBs analyses based on the turbidity of the sample. If the turbidity is less
than 10 nephelometric turbidity units (NTUs), the sample will be submitted for total
inorganic or total PCBs analyses only. If sample turbidity is above 10 NTUs, samples
will be filtered. Both unfiltered and filtered aliquots will be submitted for total and
dissolved inorganic and PCB analyses, respectively. Monitoring wells will be sampled
using low-flow purge and sampling methods in an effort to reduce turbidity in the
samples.

6.2.3 Monitoring Network Inspection and Maintenance

Monitoring wells included in the CMI groundwater monitoring program will be inspected
annually. The inspection will include an assessment of the physical condition of the
monitoring well protective casing, j-plug and lock, and confirmation of the total depth of
the monitoring well. Repairs will be completed in a timely manner as needed.

6.2.4 Reporting

An annual report will be prepared to document the monitoring program results. The
report will describe the objectives and scope of the sampling event, and will summarize
the procedures used to complete the sampling. Results will be presented in summary
tables and also on analytical data box figures to show the data distribution. The annual
report will also provide any recommendations regarding changes to the number of
wells being monitored, frequency of measurements and analytical sampling, and the
analytical parameters. The annual report will present recommendations regarding
changes to optimize the cost-effective operation of the recovery systems based on the
monitoring data. The annual report will also include proposed well substitutions and
replacements, necessitated by site redevelopment activities. Substantial modifications
to the monitoring program will be presented to the USEPA for approval prior to
implementation.
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6.2.5 Contingency Plan

If constituents of concern show a statistically significant increasing trend in
concentrations for two consecutive monitoring events and concentrations are
approaching criteria, a response plan will be developed for submittal to the USEPA.
The response plan may include the sampling or installation of down-gradient
monitoring wells or increased sampling frequency.

6.3 NPDES Plus Monitoring Program

The “NPDES Plus” monitoring program (NPMP) will be implemented at the Site to
ensure compliance with Michigan Part 201 GSi criteria for the long-term protection of
the Flint River. The USEPA and MDNRE have agreed to the approach of sampling of
the storm sewers as a means to address GSI potential GSI impacts. As discussed in
further detail below, the NPMP will consist of collecting monthly samples from 11 Site
storm sewers to ensure that groundwater infiltrating into the Site storm sewers does
not impact the Flint River.

To achieve the program objectives the storm sewer samples will be collected as grab
samples during dry weather flow conditions. Sampling during dry weather flow
conditions will provide the most accurate assessment of the condition of the
groundwater infiltrating the storm sewers.

6.3.1 NPMP Monitoring Points

Storm sewers associated with the following National Pollutant Discharge Elimination
System (NPDES) outfalls are included in the NPMP: Outfalls 001, 002, 003, 004, 005,
006, 007, 009, 010, 011, and 013. Qutfalls 008 and 012 are not included in the NPMP.
The Outfall 008 storm sewer has been permanently bulkheaded immediately
downstream of Monitoring Point 008. The bulkhead was installed because of a no flow
condition due to the collapsed storm sewer line. Outfall 008 no longer receives
drainage from the Site; therefore, it is not included in the NPMP. During a previous dry
weather sampling activity an attempt was made to collect a sample from Monitoring
Point 012, located on the Outfall 012 storm sewer. However, there was only a small
puddle of water in the storm sewer at the time of sampling indicating that significant
groundwater infiltration to Outfall 012 is unlikely; therefore, Outfall 012 is not included in
the NPMP.

Samples will be collected from the monitoring point locations identified for each of the
storm sewers as shown on Figure 11. The NPMP monitoring points are co-located
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with the monitoring points which have been identified in the current and previous Site
NPDES permits, with the exception of Outfall 011. Due to access issues the monitoring
point for Outfall 011 is the discharge point of the outfall to the Flint River.

The sampling locations will be reevaluated at the end of each year. If storm sewers
are permanently bulkheaded thereby eliminating the GSI pathway into the sewers, the
respective monitoring points will be removed from the NPMP.

6.3.2 Storm Sewer Outfall Sampling Parameters and Frequency

The monitoring points included in the NPMP; the specific analyses to be completed at
each monitoring point; and the rationale used to determine the analyses are presented
on Table 6. The following considerations were used to define this sampling program:

Historical Site groundwater data were compared to criteria to identify potential
sources of impacted groundwater in the NPMP drainage areas. Storm sewer
samples collected in support of the 2010 NPDES permit renewal application
were analyzed for the analytical suites of compounds (metals, volatile organic
compounds [VOCs] and semi-volatile organic compounds [SVOCs]) that were
detected in nearby groundwater samples at concentrations exceeding criteria.

Storm sewer samples collected in support of the 2010 NPDES permit renewal
application collected from sewers whose drainage areas contained LNAPL were
analyzed for oil and grease and samples collected from sewers whose drainage
areas contained PCB -impacted LNAPL were analyzed for PCBs.

Storm sewers with contributions from off-site will be sampled at the sewer
headwaters to determine if any constituents of concern originate from off-site
sources.

The analytical results from the samples collected from the NPMP monitoring
points in support of the 2010 NPDES permit renewal application were
reviewed.

NPMP sampling activities will be conducted at the Site on a monthly basis for the first
year. After the first quarter of monitoring, the monitoring locations, analytical
parameters, and frequencies will be re-evaluated to determine if modifications to the
plan are warranted. Proposed modifications to the plan will be included in the annual
report and implemented following USEPA approval.
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Although SVOCs were not detected in any of the samples collected in support of the
2010 NPDES permit renewal, the NPMP will include analyzing one round of samples
for SVOCs during each of the first three years of the program. The purpose of these
samples is to monitor the storm sewers for possible infiltration of SVOC impacted
groundwater and to confirm that SVOC concentrations (if detected) are below GSI
criteria in the storm sewers.

6.3.3 Analytical Methods

The NPMP samples will be collected during dry weather flow as either grab or 24-
hour composite samples as indicated on Table 6. The samples will be collected and
analyzed using the procedures described in the Site Field Sampling Plan and Quality
Assurance Project Plan (Appendix C of the RFI Work Plan). The storm sewer
samples will be submitted for laboratory analysis of Target Compound List (TCL)
VOCs, SVOCs, PCBs, cyanide, and/or select metals as summarized in Table 6.
Samples will be analyzed using the following methods:

VOCs - EPA Method 8260B (MDNRE List)
SVOCs — EPA Method 8270C (MDNRE List)
PCBs — EPA method 608

Total Metals - EPA Method 200.8

Mercury — EPA Method 1631 E

Cyanide - EPA Method 335.4/4500-CN-E

To support the NPMP sample analyses will be reported by the laboratory at Level 2, as
defined in Section 9. These data will not be subjected to any verification/validation.

6.3.4 Reporting

An annual report will be prepared to document the NPMP sampling results. The first
annual report will summarize NPMP sampling activities completed in 2009 and will be
submitted to the USEPA by April 1, 2011. Subsequent annual reports will be
completed and submitted to the USEPA by April 1 of the following calendar year.

The annual report will describe the objectives and scope of the sampling event, and will
summarize the procedures used to complete the sampling. Analytical results will be
presented in summary tables including a comparison to GSl criteria. Figures and
graphs monitoring constituents of concern (COC) concentrations will be included as
appropriate.
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The annual report will also provide recommendations regarding changes to the outfalls
being monitored, the frequency of analytical sampling, and/or the analytical
parameters. Substantial modifications to the NPMP will be presented in the annual
report and will be implemented following USEPA approval.

6.3.5 Contingency Plan

In the event that a COC, which historically has been detected below GSI criteria, is
detected at a concentration that exceeds GSI criteria, the result will be confirmed by re-
sampling for that constituent. If the re-sampling confirms the exceedance the USEPA
will be notified to discuss potential actions to address the exceedance.

If COCs show a statistically significant increasing trend in concentrations for two
consecutive monitoring events or exceed GSI criteria, a response plan will be
developed for submittal to the USEPA. The response plan may include, but not
necessarily limited to, some or all of the following:

Increased sampling frequency or additional sampling locations to further
evaluate potential impacts.

Additional monitoring well sampling and analysis in the identified area(s) of
impact.

Development of plans to address the identified impacts.

G:\COMMON\64410\10 Final Reports and Presentations\CMI Work Plan\Text\CMI Work Plan_8.13.10.docx

CMI Work Plan

Motors Liquidation Company

Buick City Site— Southend
Flint, Michigan

35



CMI Work Plan

ARCADIS

Motors Liquidation Company
Buick City Site— Southend
Flint, Michigan

7. Soil
7.1 AOI 09-A Soil Removal Action
7.1.1 Objective

The primary objective of the proposed removal action is to protect public health,
welfare, and the environment. As indicated in the Revised CMP, the COCs identified
at AOI 09-A are lead and benzo(a)pyrene in soil. The original source of the impact was
not determined; however, former Building 09 contained a floor trench and underground
storage tank (UST) system and a vehicle wash area which discharged to the process
wastewater system, former aboveground storage tank (AST) storage areas, and a
former UST. The CMP indicates the lead impact was detected in shallow soils on the
Site east and southeast of the Building 09 footprint and on the adjacent CSX
Corporation (CSX) property in excess of 120,000 milligrams per kilogram (mg/kg).
Additionally, benzo(a)pyrene was detected in shallow soils in excess of 56 mg/kg on
MLC property southeast of Building 09 footprint. The methods and results of this
evaluation were presented in the Revised CMP.

The anticipated future use of the Site is commercial and industrial; therefore, the
remedial action objectives (RAQ) for lead in soil of 900 mg/kg at the Site (MDNRE
Industrial and Commercial Il Direct Contact Criteria) and 400 mg/kg on the CSX
property (MDNRE Residential and Commercial | Direct Contact Criteria) have been
selected. In addition, for the benzo(a)pyrene exceedance detected on Site an RAO of
2 mg/kg has been selected based on MDNRE Residential and Commercial | Direct
Contact Criteria. The area in which impact exists in excess of these criteria will be
further delineated both horizontally and vertically. Based on the delineation findings, a
work plan to remove and dispose of impacted soils will be developed and submitted to
the USEPA.

7.1.2 Lead Soil Impact Delineation Activities

This field sampling program was established to refine the delineation of the impacted
areas identified in the RFI documents. The sampling program includes a rectangular
sample grid system with grid intervals and sample locations based on the area to be
investigated and the distribution of lead concentrations in soil exceeding the above-
listed RAOs. The proposed grid will have approximate intervals of 20 feet by 20 feet.
In previously identified areas of high lead and benzo(a)pyrene concentrations, a
subgrid will be added to refine the delineations. The approximate boundaries of the
grid area were determined by extending the grid to the nearest soil boring location
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where lead impact was detected below the MDNRE Residential and Commercial |
Direct Contact Criteria.

Upon obtaining access to CSX property, and prior to any drilling activities, a one call
will be placed to the Michigan Utility Locate One Call center to identify subsurface
public utilities, and a review of client-provided maps of subsurface private utilities will
be performed. Additionally, a geophysical survey will be conducted to clear boring
locations.

Up to a total of 50 boring locations will be completed at select node locations in the grid
using direct push technology (DPT), biased towards the areas with highest reported
lead concentrations. Soils will be scanned over the length of the boring in the field with
an x-ray florescence (XRF) device to determine sample locations for analysis of total
lead and Toxicity Characteristic Leaching Procedure (TCLP) concentrations. The total
lead concentration analyses will establish a correlation between XRF field readings and
lead content in the impacted area. This correlation will be used to delineate excavation
boundaries during 