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Executive Summary

This Explanation of Significant Differences (ESD) describes changes within the remedy that
addresses contamination at Operable Unit (OU) 1 of the Velsicol Chemical Corporation
Superfund Site and is in accordance with Section 117(c) of the Comprehensive Environmental
Response, Compensation, and Liability Act, 42 U.S.C. § 9617(c) and Section 300.435(c)(2)(i) of
the National Oil and Hazardous Substances Pollution Contingency Plan, 40 C.F.R. § 300.435. This
ESD documents the change in two of the fourteen remedy components of the selected remedy
as described in the 2012 Record of Decision for OU1, signed by the Michigan Department of
Environment, Great Lakes, and Energy (formerly known as the Michigan Department of
Environmental Quality) Director on June 19, 2012, and by the EPA Region 5 Superfund Division
Director on June 22, 2012.

The OU1 remedy is a combination of containment, treatment, removal, and municipal wellfield
replacement. The two remedy components that necessitate this ESD are part of the
containment portion of the OU1 remedy and include 1) repair of the existing upgradient slurry
wall as part of a vertical barrier wall containment around the former plant site (FPS) and

2) removal of the need for a dense nonaqueous phase liquid/ groundwater collection system
extension segment to address the monitoring well 19 area (MW-19 Area). Since the signing of
the 2012 Record of Decision, changed conditions, as documented in associated investigations,
evaluation technical memoranda, and summary reports support implementation of upgradient
slurry wall repair and removal of the need for a dense nonaqueous phase liquid (DNAPL)/
groundwater collection system extension segment in the MW-19 Area.

Specifically, the upgradient portion of the slurry wall is found to have been constructed to
sufficiently influence shallow groundwater flow patterns and act as a barrier to shallow unit
groundwater migration. However, a 20-foot breach and a 350-foot area of substandard
hydraulic performance surrounding the breach, due to groundwater leaking through the breach,
were identified. It is determined that, based on seven lines of evidence from information and
data collected during the 2002-2006 remedial investigations through the most recent predesign
investigations in 2020 and 2023, a repair of the current upgradient slurry wall is warranted
rather than installation of a steel sheet pile wall along the entire 3,100 linear foot upgradient
alignment of the slurry wall.

In 2019 in situ thermal treatment was implemented in Area 1 and removed over 55,000 pounds
of contaminants, of which approximately 51,000 pounds were dense nonaqueous phase liquid.
Area 1 is located immediately adjacent and upgradient to the MW-19 Area. A predesign
investigation in the MW-19 Area was conducted to document the changed conditions in the
shallow unit, as the majority of DNAPL in this area was addressed by the Area 1 in situ thermal
treatment. The investigation found an absence of widespread DNAPL with only localized
residuals on the till unit. Observed DNAPL is attributed to isolated occurrences of locally
trapped contaminants within or on the till surface with an observed lack of DNAPL continuity.
Furthermore, the future design and implementation of a groundwater perimeter drain and



groundwater treatment system, as set forth by the ROD, will address locally trapped DNAPL and
groundwater contamination from the MW-19 Area.

These two sets of changed conditions require significant changes to the OU1 remedy and are
documented herein. These changes are still expected to meet the specified requirement of FPS
containment, achieve the containment remedial action objectives, and address risk to human
health and the environment as specified in the OU1 ROD. Furthermore, additional portions of
the OU1 remedy, such as the groundwater perimeter drain (collection tile), groundwater
treatment system with inward gradient, and engineered cap are anticipated to also contain FPS
contaminants upon their upcoming design and implementation.
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Explanation of Significant Differences

Velsicol Chemical Corporation Superfund Site — Operable Unit 1

I. Introduction

A. Site Name and Location
The Velsicol Chemical Corporation Superfund Site (the Site) encompasses approximately 100
acres in St. Louis, Michigan. At this Site, a chemical manufacturer operated, experimented with,
and manufactured various chemicals from the mid-1930s until it was demolished in 1978.
Industrial operations at the plant, which included manufacturing pesticides and fire retardants,
resulted in widespread contamination of the former plant site (FPS).

Two main parts of the Site include the FPS and the residential properties that border the FPS;
the residential area is referred to as the “adjacent or nearby properties” (Figure 1). The FPS is
approximately 51 acres, fenced, and bordered on the south and east by the adjacent or nearby
properties, with Washington Avenue (also known as Michigan State Route 46 [M-46]) along its
southern edge. Watson Street and North Avenue mark the eastern edge, and the Pine River and
Mill Pond form the western and northern boundaries. The adjacent or nearby properties span
approximately 12 blocks and are primarily composed of residential properties that lie south and
east of the FPS boundary. A small number of commercial properties are also located south of
the FPS, along M-46/Washington Avenue.

The U.S. Environmental Protection Agency (EPA) divided the Site into four operable units (OUs;
Figure 1):

e OU1—FPS and adjacent or nearby properties, for which remedial design and remedial
action activities are in progress.

e (OU2—Pine River and Mill Pond sediment adjacent and upstream from the St. Louis
hydroelectric dam, for which remedial action activities were completed in 2006.

e (OU3—Pine River sediments stretching from the St. Louis hydroelectric dam to
approximately 1.25 miles downstream of the dam, for which a Record of Decision (ROD)
was signed October 10, 2022. Remedial design activities are near completion with
remedial action planned for 2025.

e OU4—Pine River sediments stretching from approximately 1.25 miles downstream of
the St. Louis hydroelectric dam to the confluence of the Pine, Chippewa, and
Tittabawassee rivers, for which remedial investigation activities are in progress.

There are three naturally occurring unconsolidated geologic deposits sitewide: shallow unit, till
unit, and lower unit. Within this document the focus will be on the shallow unit and the
underlying till unit. The shallow unit thickness varies between 20 and 30 feet and is composed
of fill, alluvium, and lacustrine deposits. Debris (i.e., concrete and metal) is also present within
the shallow unit from prior operations. The till unit thickness ranges from 30 to 80 feet and is



composed of sandy silt with variable amounts of sand, gravel, and cobbles. The thickness of
sand and gravel seams within the till unit range from a few inches to several feet. The lower unit
extends from the base of the till unit to the top of bedrock (approximately 280 feet below
ground surface) and consists of a series of saturated sands subdivided by the two aquitards.

This Explanation of Significant Differences (ESD) addresses changes to the selected remedy at
OU1.

B. Identification of Lead and Support Agencies
The lead agency for the OU1 remedial investigation/feasibility study was the Michigan
Department of Environment, Great Lakes, and Energy (EGLE). The EPA is the lead agency for the
OU1 remedial design and remedial action and EGLE is the support agency.

C. Statement of Purpose
This document sets forth the basis for changes to two OU1 remedy components — 1) repairing
the existing upgradient slurry wall (Figure 2) as part of a vertical barrier wall containment
around the FPS and 2) removing the need for the dense nonaqueous phase liquid (DNAPL)/
groundwater collection system extension segment to address the monitoring well 19 area (MW-
19 Area).

D. Statutory Basis Issuance of the ESD
Section 117(c) of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) and the National Qil and Hazardous Substances Pollution Contingency Plan (NCP) at 40
C.F.R. § 300.435(c)(2)(i) establish procedures for explaining, documenting, and informing the
public of significant changes to a remedy that occur after the EPA has signed a ROD. The EPA is
required to issue an ESD when the remedial action to be taken differs significantly from the
remedy selected in the ROD but does not fundamentally alter the selected remedy with respect
to scope, performance, or cost.

E. Summary of Circumstances Necessitating this ESD
The OU1 ROD (EPA 2012) selects and describes a 14-part remedy to address risks to human
health and the environment in this operable unit. This ESD addresses two of the 14 remedy
components. The OU1 remedy is a combination of containment, treatment, removal, and
municipal wellfield replacement (Table 1). The two remedy components that necessitate this
ESD are part of the containment portion of the OU1 remedy. Table 1 also shows the breakdown
of all 14 remedy components and indicates the status of each of those components (i.e.,
completed, in progress, etc.).

The OU1 ROD (EPA 2012) includes installation of a vertical barrier wall surrounding the FPS
(remedy component #1 in Table 1). This ESD describes the repair for the upgradient portion of
the existing slurry wall (Figure 3), so that the upgradient portion will not need a new wall, while
a new sheet pile wall will be installed for the downgradient portion only, along the Pine River.
The implementation of an upgradient slurry wall repair with the installation of the
downgradient vertical barrier wall will meet the specified requirement of FPS containment with



a vertical barrier wall, achieve the remedial action objectives (RAOs), and address risk to human
health and the environment as specified in the OU1 ROD. Furthermore, additional portions of
the OU1 remedy, groundwater perimeter drain (collection tile) with an inward gradient and
groundwater treatment system, as well as the engineered cap will contain FPS contaminants
upon their future design and implementation.

The OU1 ROD (EPA 2012) also includes the expansion of the current DNAPL/ groundwater
collection system into the MW-19 Area (remedy component #4 in Table 1). This ESD will remove
this remedy component, as the source material, DNAPL, in this area was addressed by the

Area 1 in situ thermal treatment (ISTT) (remedy component #5 in Table 1) (Figure 4).
Furthermore, the future design and implementation of a groundwater perimeter drain and
groundwater treatment system, along with the continued operation of the current DNAPL/
groundwater collection system, as set forth by the 2012 OU1 ROD, would also address DNAPL
and groundwater contamination from the MW-19 Area while still achieving the containment
RAOs.

Further details regarding remedy components #1 and #4 are provided in Section Il, Basis for the
ESD.

F. Agency Determination
In consultation with EGLE, the EPA has reviewed the two proposed changes in the selected OU1
remedy. The review has considered the standards set forth in CERCLA and the NCP as well as
relevant EPA policies and guidance. Additionally, the EPA and EGLE have reviewed the
associated and relevant investigations and evaluations including those since the OU1 ROD (EPA
2012). The changes to 2 of the 14 remedy components are significant, but the changes do not
fundamentally alter the selected remedy with respect to scope, performance, or cost.

These changes comply with the NCP and the statutory requirements of CERCLA. The OU1
remedy remains protective of human health and the environment as the OU1 remedy will
continue to meet the following RAOs:

e Eliminate offsite migration of DNAPL to prevent the contamination of the surface water
and recontamination of sediments of the Pine River.

e Prevent ingestion, inhalation, and direct contact of site-related contaminants of concern
(COCs) in groundwater to human and ecological receptors.

e Prevent the migration of site-related COCs from unsaturated and saturated subsurface
media to the groundwater or surface water beyond the point of compliance (Figure 2).

For these reasons, it is appropriate for the EPA to issue an ESD to document the changed
circumstances resulting in these changes to the remedy and not necessary for the EPA to amend
the ROD.



G. Administrative Record
In accordance with the NCP at 40 C.F.R. §§ 300.435(c) and 300.825(a)(2), this ESD and
supporting documentation will become part of the Administrative Record (Appendix A) for the
Site.

The Administrative Record file and other relevant reports and documents are available online
for public review, by appointment only, Monday through Friday between the hours of 8:00 a.m.
and 4:00 p.m. at EPA Region 5 office. An appointment may be scheduled at the following
location by calling Records Specialist at (312) 886-4465:

EPA Region 5 Records Center
77 West Jackson Boulevard — 7th Floor
Chicago, IL 60604

The Administrative Record is Record is available online at www.epa.gov/superfund/velsicol-
chemical-michigan and available online at the following location:

T. A. Cutler Memorial Library
312 Michigan Avenue
St. Louis, Michigan

H. Site History
Operations
The FPS was used for industrial and chemical operations beginning in the mid-1800s until 1977.
Historical operations at the site included a lumber mill, oil refinery, salt-processing plant, and
chemical manufacturing plant. Storage facilities for raw and finished products, including
warehouses and storage tanks constructed above- and belowground, were also integrated
throughout the FPS. Historical documents identify several lagoons that are either known or
presumed to be associated with waste-disposal practices. In 1935, Michigan Chemical
Corporation purchased the property and operated a chemical manufacturing business. In 1965,
Velsicol Chemical Corporation gained a controlling interest in Michigan Chemical Corporation.
The chemical company manufactured a wide variety of products at the FPS from 1936 through
1977, including the following: various salts; magnesium oxide; rare earth chemicals;
dichlorodiphenyl trichloroethane (DDT); and fire retardants, including polybrominated biphenyl
(PBB) and tris(2,3-dibromopropyl)phosphate (TRIS).

PBB Chemical Disaster

In early 1973, both PBB (sold under the trade name FireMaster) and magnesium oxide (a cattle
feed supplement sold under the trade name NutriMaster) were produced by the Michigan
Chemical Company. A shortage of preprinted paper bag sacks led to an estimated 10 to 20
unlabeled 50-pound bags of PBB (FireMaster), instead of NutriMaster, accidentally being sent
to the Michigan Farm Bureau Services for distribution to local farmers to augment their feed
supply. The accident was not recognized until long after the bags had been shipped to feed mills
and used in the production of animal feed. By the time the error was discovered in April 1974,
PBB had entered the food chain through human consumption of milk and other dairy products,



beef products, and contaminated swine, sheep, chickens, and eggs. As a result of this incident,
over 500 contaminated Michigan farms were quarantined, and approximately 30,000 cattle,
4,500 swine, 1,500 sheep, and 1.5 million chickens were destroyed, along with over 800 tons of
animal feed, 18,000 pounds of cheese, 2,500 pound of butter, 5 million eggs, and 34,000
pounds of dried milk products.

In 1977, production operations at the FPS were terminated. Following plant closure, in 1978
Velsicol Chemical Company decommissioned the facility, which included the demolition of all
aboveground structures and subsequent burial of building debris, rail lines, storage tanks and
process piping.

Consent Judgment and Original Remedy

In 1982, the United States of America and the State of Michigan negotiated and entered a
Consent Judgment with Velsicol Chemical Corporation for the FPS and the former burn area
(now known as the Velsicol Burn Pit Superfund Site). The 1982 Consent Judgment gave Velsicol
Chemical Corporation a release from any liability under CERCLA, the Resource Conservation and
Recovery Act, and state environmental laws for the Site, with a limited reopener. Pursuant to
the Consent Judgment, Velsicol Chemical Corporation submitted plans and specifications for
construction and installation of a containment system. The containment strategy consisted of a
2-foot-thick low permeability slurry wall around the 51-acre FPS and the installation of a cap to
control water infiltration. The underlying glacial till acts as a confining layer (barrier) to limit the
downward migration of contaminants. The slurry wall was set back approximately 50 to 140
feet from the bank of the Pine River and groundwater was to be maintained inside the slurry
wall to a specified elevation.

Per the Consent Judgment, the requirements of the containment system to be implemented by
the Velsicol Chemical Corporation were:

e Construct a slurry wall around the entire 51-acre boundary of the FPS and keyed to a
minimum of 30 inches into the underlying clay till unit to achieve a permeability of
1 x 10”7 centimeters per second (cm/s).

e Maintain groundwater levels inside the slurry wall and beneath the cap to no greater
than 724.13 feet above mean sea level. The specified elevation was based on water level
measurements in 14 onsite wells.

e Build a cap 36 inches thick over the FPS and compacted to achieve a permeability of
1x107 cm/s.

e Consolidate and place approximately 68,000 cubic yards of waste material, excavated
from the former burn pit area, under the FPS cap.

Ownership

Tasks specified in the Consent Judgment were completed by 1986. Also in 1986, in a
complicated confidential buyout arrangement, Velsicol Chemical Corporation transferred
ownership of the FPS to a Fruit of the Loom subsidiary, NWI Land Management. Fruit of the
Loom agreed to assume 100 percent of the liability for the FPS previously owned by Velsicol
Chemical Corporation in an Assumption and Indemnity Agreement. Velsicol Chemical
Corporation continued to manage the FPS for Fruit of the Loom under a contract with NWI Land



Management until Fruit of the Loom filed for bankruptcy in 1999, after which NWI Land
Management took over management of the FPS. After the 1999 bankruptcy filing by Fruit of the
Loom, the EPA learned that Fruit of the Loom's subsidiary owned the FPS, not Velsicol Chemical
Corporation. In 2002, a bankruptcy settlement vested title to the FPS in a newly established
Custodial Trust. In 2023, ownership transferred to the Michigan State Land Bank Authority,
which currently holds the property title.

I. Contaminants of Concern
At the Site, the COCs are a combination of various volatile organic compounds, semi-volatile
organic compounds, pesticides, total polychlorinated biphenyls, and DNAPL (as a contaminant
source) found in OU1 soil and groundwater. COCs for the FPS are listed in Table 2. Chemicals
identified as COCs were found to be risk drivers with cancer risks greater than 1 x 10* and/or a
Hazard Index greater than 1 as a result of the quantitative risk assessment. The potential
receptor groups considered for the FPS included future residents, future commercial and
industrial workers, future construction workers and future recreational users of the area. Cancer
risks and non-cancer hazards from exposure to contaminated soil and groundwater at the FPS
were estimated for each soil sampling location and monitoring well location. Additional details,
and calculations about individual COCs or screening criteria, are presented in the 2012 OU1
ROD.

DNAPL is a source material and principal threat waste at the Site and found in both soil
sampling locations and monitoring wells. DNAPL is one of a group of organic chemicals that is
relatively insoluble in water and, because it is heavier than water, it sinks vertically through
aquifers. Two types of DNAPL are present at the Site and both contain several chemical
constituents. One type of DNAPL onsite contains very high concentrations of 1,2-dichloroethane
mixed with a large number of identified and unidentified brominated compounds, including
PBB, hexabromobiphenyl (HBB), 1,2-dibromo-3-chloropropane (DBCP), and TRIS. A second type
of DNAPL present at the Site includes high concentrations of chlorobenzene mixed with DDT
and its isomers dichlorodiphenyldichloroethane (DDD) and dichlorodiphenyldichloroethene
(DDE). DNAPL is present in Site soils and groundwater and the constituents listed above are
COCs in both media. The groundwater also contains a by-product of DDT production called
parachlorobenzene sulfonic acid (pCBSA), which is also a COC in the groundwater.



J. Selected Remedy

The OU1 ROD (EPA 2012) selects a remedy that requires the implementation of 14 components
to address the FPS and the adjacent or nearby properties. The OU1 remedy is a combination of
containment, treatment, and municipal wellfield replacement. The components work in concert
to address risks to human health and the environment at the Site. Source materials constituting
principal threats at the Site are addressed through a combination of ISTT, in situ chemical
oxidation, and offsite disposal. Table 1 shows the remedy components that have been
implemented, those in progress, and those to be implemented.

The selected remedy includes the following 14 components:

1.

Installation of a vertical barrier surrounding the FPS to decrease the potential for DNAPL
and dissolved-phase contaminants to directly discharge to the Pine River from the
shallow unit.

Installation of a perimeter drain system to capture contaminated groundwater from the
shallow unit for treatment and to maintain an inward hydraulic gradient.

Continued operation of the existing DNAPL/groundwater collection system to capture
DNAPL and contaminated groundwater migrating from the shallow unit and prevent
recontamination of the Pine River and sediments.

Installation of an additional DNAPL/ groundwater collection system segment to address
possible DNAPL and groundwater contamination from the MW-19 area.

Implementation of ISTT to address the two DNAPL-contaminated areas. The ISTT system
would be operated until the maximum practical volume of DNAPL, defined as 95 percent
of the theoretical volume, is achieved. The primary objective for ISTT implementation is
to reduce the potential for mobile DNAPL within the FPS to re-contaminate the
sediments of the Pine River and prevent migration into the lower unit.

Collection of DNAPL in the lower unit (100 feet below ground surface) near the WMW-
48 location through use of a collection sump and transportation of collected fluids
offsite for incineration.

In situ chemical oxidation, or excavation with offsite disposal, of up to four potential
source areas (75,090 cubic yards). Two potential source areas will be excavated (42,939
cubic yards) to the soil saturation concentration for soils (Csat) with subsequent offsite
disposal. Two potential source areas (32,151 cubic yards) with groundwater
contamination greater than their respective water solubility concentrations will be
treated by in situ chemical oxidation until the concentration of COCs are below their
respective water solubility concentrations.

Installation of an engineered cap meeting the requirements of Subtitle C of the
Resource Conservation Recovery Act and Part 111 of the Michigan National Resources
and Environmental Protection Act to eliminate the direct contact threat and prevent
infiltration.

Replacement of the City of St. Louis, Michigan, municipal water supply to avoid
increased, non-cost-effective long-term groundwater extraction and treatment costs.



10. Restoration of groundwater to drinking water standards outside the point of compliance
and technical impracticability (TI) waiver zone, and containment within the point of
compliance (POC) through groundwater extraction and treatment (see Figure 2 for
locations).

11. Excavation and offsite disposal of soils exceeding 5 parts per million (ppm) total
dichlorodiphenyl trichlorethane (DDT); 1.2 ppm polybrominated biphenyl (PBB), and 4.4
ppm TRIS in the adjacent and nearby properties to address risk to human health and the
environment. Excavated properties will be backfilled with clean fill and restored.

12. Monitoring well installation and groundwater monitoring program.

13. Site restoration.

14. Institutional controls such as a restrictive covenant, an ordinance restricting
groundwater use near the Site, continuing fish advisories, and appropriate signage.

This ESD addresses changes to OU1 remedy component #1 and removal of the need for remedy
component #4 and are detailed in Section Il, Basis for ESD.

As described in the OU1 ROD, due to the presence of DNAPL directly under the Pine River, the
EPA found that it is appropriate to waive certain applicable or relevant and appropriate
requirements (ARARs) as described below based on Tl from an engineering perspective as
authorized under CERCLA Section 121 (d)(4)(C). The Tl Waiver Zone, as shown in Figure 2,
includes the area adjacent to the FPS that is directly under the Pine River including the Mill
Pond and applies to the selected remedy. The TlI Waiver was due to DNAPL that is present in
sand seams within the till unit and the DNAPL cannot be fully delineated or treated due to its
location under the Pine River. The site conditions and information pertaining to the basis for the
Tl Waiver are documented in Technical Impracticability of Groundwater Restoration, Velsicol
Chemical Superfund Site, St. Louis, Michigan (CH2M 2012) and the Tl Waiver is discussed on
Pages 37 and 60-61 of the OU1 ROD. The ARARs that do not apply to the Tl Waiver Zone are the
maximum contaminant limits under the Safe Drinking Water Act, 40 CFR § 141.61 (maximum
contaminant levels for organic contaminants), 40 CFR § 141.62 (maximum contaminant limits
for inorganic contaminants), 40 CFR § 141.66 (maximum contaminant limits for radionuclides),
Michigan Administrative Rules 299.5701-299.5752; and Michigan Administrative Rules
325.10601-325.10604 (State Drinking Water Standards and Analytical Techniques).

The Feasibility Study (Weston 2011) detailed analysis and the ROD (EPA 2012), Alternative —3
(Selected Remedy) was determined to be in compliance with ARARs. Therefore, the changed
OU1 remedy, with a repair of the upgradient slurry wall and removal of the MW-19 Area DNAPL
collection system extension, would still be in compliance with ARARs.



Il. Basis for ESD

This ESD presents significant changes to two OU1 remedy components, #1 and #4, as presented
in the OU1 ROD and repeated in Section I, the numbered list in Section J, and Table 1. Changed
conditions, as documented in associated investigations, evaluation technical memoranda, and
summary reports for these two remedy components (inclusion of an upgradient slurry wall
repair and removal of the DNAPL/ groundwater collection system extension in the MW-19 Area)
are detailed below.

A. Upgradient Slurry Wall Repair
As specified in the OU1 ROD, the vertical barrier wall remedy component includes the following
fundamental details:

1. Install vertical barrier around the entire perimeter of FPS.
2. Decrease potential for DNAPL and dissolved phase COCs to discharge to Pine River.
3. Use a vertical barrier technology; sealed sheet piling is presented as a “representative
technology” in the OU1 ROD.
a. Located outside current slurry wall and current groundwater collection trench.
b. Installed 10 feet into the top of the till unit.
c. Backfill placed between riverbank and sealable sheet piling.

These three core elements of the vertical barrier remedy component will remain. Bullets #2 and
#3 apply only to the downgradient portion of the FPS that is along the Pine River. The
“representative technology” was presented in the ROD for discussion and construction cost
estimation. However, the construction method/vertical barrier technology is not specified in the
ROD, thereby allowing selection of the vertical barrier technology to be determined during the
remedial design phase. The EPA divided the current vertical barrier wall, the FPS-surrounding
slurry wall from 1982 Consent Judgment original remedy, into upgradient and downgradient
sections. The downgradient slurry wall leakage/failure has been demonstrated in various
documents (MEC 1997, CH2M 2002, Weston 2006, 2009) and is currently being addressed with
the implementation of the vertical barrier wall (combination sealed sheet pile wall) as designed
in the Final Basis of Design Report for the Downgradient Vertical Barrier Wall (CH2M 2023a).

Changed Condition

During detailed analysis of the shallow unit groundwater system completed as part of the
remedial design investigations (CH2M 2017), the EPA noted that shallow unit groundwater
elevations in the vicinity of the upgradient slurry wall indicated that its presence was impacting
groundwater flow (i.e., ability to allow the formation of a groundwater mound), in agreement
with the conclusions and groundwater flow maps presented in the remedial investigation
report. Based on those conclusions, the EPA, with concurrence from EGLE, began the extensive
data collection in 2019 and 2022 to evaluate the upgradient slurry wall.

The EPA conducted two detailed investigations of the upgradient slurry wall to supplement the
limited investigation and evaluation of the upgradient slurry wall completed by the State of



Michigan during the remedial investigation (Weston 2006, 2009). New information the EPA
obtained through the 2019 and 2022 investigations, combined with changes to the groundwater
hydrology since the shutdown of the municipal drinking water supply wells (2014 — 2015),
obligated the Agency to reevaluate the upgradient portion of the implementation of a vertical
barrier as presented in the 2012 OU1 ROD.

These findings represent a refined and improved understanding of the existing condition of the
upgradient slurry wall and, based on multiple lines of evidence, represent a changed condition
since the 2012 OU1 ROD. A summary of upgradient slurry wall investigation results and
subsequent groundwater modeling provided a basis for the EPA’s reevaluation of the upgradient
vertical barrier implementation and supports reuse of the current upgradient slurry wall with
repair.

Lines of Evidence

A multiple lines of evidence approach was used to collect information and draw conclusions for
the upgradient slurry wall. These lines of evidence are summarized in Table 3 with additional
figures in Appendix C. Documents containing and detailing the multiple lines of evidence
information are contained in the upgradient slurry wall remedial design investigations (CH2M
2020, 2023c), groundwater flow model update (CH2M 2023b), and remedial investigation
efforts (Weston 2006, 2009).

The two recent upgradient slurry wall investigations were conducted to evaluate the condition
of the approximately 3,100 linear feet of the upgradient slurry wall bordering state highway M-
46 and the adjacent or nearby properties (CH2M 2020, 2023c). The results were based on the
seven lines of evidence, summarized in Table 3 and discussed below, and indicate that the
upgradient slurry wall is able to function as part of the vertical barrier wall system in most
locations evaluated, by acting as a hydraulic barrier for shallow unit groundwater. The seven
lines of evidence are as follows:

Groundwater flow contours
Groundwater elevation measurements
Soil boring logs

Groundwater analytical data
Groundwater modeling

Dye Testing

Hydraulic conductivity

Nk wNpe

Groundwater Flow Contours - Shallow unit groundwater flow direction before the slurry wall
installation in the early 1980s flowed from the southeast to the northwest through the adjacent
or nearby properties through the FPS into the Pine River. The slurry wall installation caused a
groundwater divide and groundwater flowed, and continues to flow to this day, to the northeast
and to the southwest around the FPS (Figure 3 and Appendix C).
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Groundwater Elevation Measurements — Manual and transducer groundwater elevation
measurements, as well as local precipitation data, were used for this assessment. Evaluation of
the groundwater elevation measurements indicate that the slurry wall retains shallow unit
groundwater and that the presence of the slurry wall causes groundwater mounding inside the
slurry wall (on the FPS) as there is an outward head differential relative to the slurry wall. This
means that groundwater elevations inside the wall are greater than the groundwater elevations
outside the upgradient slurry wall except at one location. The one exception is a 20-foot leakage
area, or breach, between soil borings CSW-003 and CSW-005 in the vicinity of piezometer
cluster 28 (CPZ-28; Figure 3 and Appendix C).

Surrounding the 20-foot breach is an area approximately 350-feet wide between CPZ-30 and
CPZ-25 (Figure 3) reflecting substandard hydraulic performance. The substandard performance
is defined in this area because inward hydraulic gradients (Appendix C) are observed in
piezometer clusters CPZ-27-5 (immediately north of breach area) and CPZ-29 (immediately
south of breach area). These inward gradients are likely caused by shallow groundwater inside
the FPS discharging through the 20-foot breach, resulting in a depression of groundwater
elevations near these locations and diminished localized mounding on the interior side of the
slurry wall. The exterior piezometers are unaffected by this process and continue to be a
hydraulic barrier. Figure 3 shows the 20-foot breach area and the 350-feet area that will be
repaired.

Additionally, the shutdown of the municipal drinking water wells (2014-2015) influenced the
Site groundwater and has greatly reduced, and at some locations eliminated, the downward
hydraulic gradient previously noted in the subsurface. The significant reduction of downward
vertical gradient greatly reduces the ability of contaminants to exit the shallow unit and enter
the till unit below the Site.

Soil Boring Logs — Soil borings completed during the investigation show a 3.25-foot-thick sand
lens between the bottom of the slurry wall and the top of the till in this 20-foot area between
soil borings CSW-003 and CSW-005 and in the vicinity of piezometer cluster CPZ-28. The sand
lens observation indicates that the slurry wall is not keyed into the till at this location
(Appendix C).

Groundwater Analytical Data — Analytical results from groundwater samples collected in the
shallow unit in the adjacent or nearby properties indicate that contamination is not leaving the
Site toward the residential properties adjacent to the Site. In addition, COC analytical results
from groundwater samples collected adjacent to the upgradient slurry wall breach do not
exceed the EPA maximum contaminant limits. This is important given that the current shallow
unit hydrogeologic conditions at the Site have been present for at least 30 years and have not
resulted in a groundwater plume emanating from the Site due to the slurry wall breach. This
data was not available during the development of the 2012 OU1 ROD.
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Groundwater Flow Model — The EPA developed the Velsicol groundwater flow model in 2009-
2010, updated it in 2016-2017, and refined it again in 2022-2023. The latest update calibrated
the model to groundwater levels averaged over 2018 to 2022 at 335 well locations as well as
updated aquifer properties using data from the recent upgradient slurry wall investigations.

The EPA performed detailed groundwater modeling to evaluate groundwater flow on the
upgradient portion of the Site under 3 scenarios (upgradient vertical barrier wall installed; slurry
wall breach repaired; upgradient slurry wall left as is) and the effect each would have on flow
rates to the (future) groundwater remediation/treatment system. Results show minimal
groundwater flow differences between the scenarios. Specifically, results indicated that
repairing the breach or installing a vertical sheet pile wall would only change the combined flow
rate from the remediation system by less than 1 gallon per minute (Table 3 and Table 4).

Dye Testing — Dye testing was conducted during both recent slurry wall investigations (CH2M
2020, 2023). Lab results from the first dye test indicated that there was an absence of dye
outside the upgradient slurry wall in 8 of the 9 exterior piezometers. The one piezometer with
dye was located at CPZ-26. which is the area adjacent to the breach with substandard hydraulic
performance. The second dye test confirmed the groundwater flow anomalies measured in and
around the 20-foot breach and the surrounding 350-foot substandard performance area (Table
3).

Hydraulic Conductivity — Five upgradient slurry wall samples were collected in 2019 and six
upgradient slurry wall samples were collected in 2022 for hydraulic conductivity analysis. The
hydraulic conductivities ranged from 1.70 x 19 cm/s to 7.48 x 10® cm/s. Of these samples, one
was in the 10 cm/s range, three were in the 107 cm/s range, and the remaining seven samples
were in the 108 cm/s range. A total of 10 of the 11 hydraulic conductivity values are consistent
with permeability standards (107 cm/s) established by the 1982 Consent Judgment and are
representative of values for engineered low-permeability layers (Table 3 and Appendix C).

Repair Technology
Since a majority of the upgradient slurry wall is performing adequately, the 20-foot breach and

surrounding 350-foot substandard performance area may be repaired in lieu of installing a steel
sheet pile wall along the entire 3,100 linear foot upgradient alignment of the slurry wall. Various
technologies are available for repair of the upgradient vertical barrier wall. With respect to
repairing the current slurry wall versus installation of a new steel sheet pile vertical barrier wall,
the upgradient slurry wall repair would be easier and quicker to implement, more effective
long-term, and cost approximately one-twentieth what a new sheet pile wall would cost (see
Table 5).

An engineering evaluation (CH2M 2024) was conducted and assessed six repair methods.
Implementability, effectiveness, design life, and cost were evaluated for each method. Based on
that evaluation, the technology to repair the upgradient slurry wall is soil mixing. An upgradient
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slurry wall repair remedial design will provide further details and specifications regarding the
design method and is estimated to be completed in calendar year 2024.

The representative repair technology, soil mixing, typically uses large diameter augers mounted
on a hollow stem spindle attached to an excavator or crane to mix soil with cement grout,
bentonite slurry, clay slurry, or other stabilizing reagent slurries to install continuous subsurface
soil-cement walls for excavation support and groundwater or underground pollutants. In all
cases, the soil’s compressibility is increased and hydraulic conductivity is reduced during this
process. The implementability is high as materials and equipment are readily available and can
be installed along the alignment of the existing slurry wall. Placement would provide isolation
of the FPS after soil mixing has cured. Furthermore, the soil mixing columns, once cured, are
highly effective long term and the anticipated design life of the soil mixing column is 75 years,
minimum. This is the longest duration of the possible repair technologies. Capital costs
associated with soil mixing are typically low compared to other slurry wall repair technologies.
Finally, proper field quality assurance and quality control during construction is crucial for any
of the technologies and must be implemented to verify the repair technology will maintain its
seal with the existing slurry wall.

Cost Comparison

The 2012 ROD presents the cost of the entire sealed sheet pile wall, as first presented and
detailed in the 2011 Feasibility Study. Based on the information presented in those two
documents the upgradient portion of the vertical barrier wall is approximately $11,428,000.
This includes construction costs, mobilization and demobilization, contingency, and professional
services costs in 2012 dollars. Escalating this cost to 2025 prices, the estimated total for an
upgradient vertical barrier wall is approximately $22,627,000. An upgradient slurry wall repair
using soil mixing to be constructed in 2025 is estimated at approximately $1,126,000 (CH2M
2023). Table 5 shows this cost comparison.

B. DNAPL in MW-19 Area
The 2012 ROD included the expansion of the current DNAPL/ groundwater collection system to
address groundwater contamination and DNAPL potentially present in the MW-19 Area (remedy
component #4 in Table 1). This ESD removes component #4 from the selected OU1 remedy.

Changed Condition

Through the 2018 implementation of OU1 remedy component #5, ISTT, there was removal of
51,000 pounds of DNAPL, 607 pounds of groundwater contaminants, and 4,300 pounds of vapor
contaminants in the MW-19-adjacent source area, known as Area 1 (Figure 3). Because Area 1 is
located immediately upgradient of MW-19, the DNAPL source in that area, significantly reduced
through ISTT, represents changed conditions. Therefore, in 2022, the EPA conducted a predesign
investigation to characterize the soil, groundwater, and presence/absence of DNAPL in the
shallow unit near monitoring well MW-19 (CH2M 2023d).
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Lines of Evidence
Several lines of evidence were used to draw conclusions regarding the need for a new DNAPL
collection segment. These include:

1. DNAPL Screening

2. Groundwater Sampling

3. Groundwater/DNAPL Level Measurements
4. Soil Sampling

The predesign investigation consisted of the following tasks:
e Installation of soil borings to facilitate subsurface soil characterization, analytical soil
sample collection, and NAPL screening.
e [nstallation of two new monitoring wells to facilitate groundwater sample collection,
static water-level monitoring, and NAPL groundwater screening.
e Collection of two rounds of groundwater elevation data and analytical samples from
seven select monitoring wells located within the MW-19 Area (April and July 2022).

DNAPL Screening, Groundwater Sampling, and Groundwater/DNAPL Level Measurements - Field
observations obtained during the predesign investigation confirmed the absence of widespread
DNAPL in the areas surrounding MW-19. Visible DNAPL was encountered and verified by
positive DNAPL test kit results in two soil borings (SB004 and SB014, Figure 4) and therefore, at
soil boring SB014, a new monitoring well (CMW-19S51) was installed during the investigation.
Following the April 2022 installation of CMW-19S1, EPA measured approximately 5 inches of
DNAPL in the well during the July 2022 groundwater sampling event. Subsequently, the DNAPL
thickness was measured on August 3, 2022, and January 5, 2023, and indicated that the
thickness of DNAPL was unchanged. The stable thickness of DNAPL in CMW-19S1 demonstrates
that DNAPL volume is stable, not increasing, and likely the result of local residual DNAPL on the
till.

Soil Sampling - Given the high spatial density of soil borings advanced during the MW-19 Area
predesign investigation and the low frequency of confirmed DNAPL observations, observed
NAPL is attributed to isolated occurrences of locally trapped contaminants within or on the ftill
surface with an observed lack of DNAPL continuity (Figure 4).

The results of the predesign investigation were evaluated and the EPA determined that there is
not a need to design and install a new section of the DNAPL/ groundwater collection system in
the MW-19 Area. Furthermore, this extension is no longer necessary to achieve the RAOs
established in the 2012 OU1 ROD.

The future design and implementation of the perimeter drain and groundwater treatment
system, remedy components #2 and #10, will also address shallow unit groundwater
contaminants and DNAPL that remains at the Site and is expected to achieve the RAOs in the
2012 OU1 ROD. This ESD removes component #4 from the OU1 remedy.
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lll. State Comments
EGLE has reviewed this ESD and concurred with the changes in the selected remedy. The
concurrence letter has been made a part of the Administrative Record.

IV. Statutory Determinations

The EPA has determined that the remedy changes, as documented in this ESD, are in accordance
with Section 121 of CERCLA and are protective of human health and the environment. The
change complies with federal and state requirements that are applicable and/or relevant and
appropriate, the remedy uses permanent solutions to the maximum extent practicable, and the
remedy is cost-effective. Since hazardous substances will remain on-site at levels that do not
allow for unrestricted use and unlimited exposure, five-year reviews of the remedy are required.

V. Public Participation Compliance

In accordance with Section 117(d) of CERCLA, 42 U.S.C. Section 9617(d) and Section 300.435 of
the NCP, 40 CFR Section 300.435, EPA published a public notice in the newspaper informing the
public of the availability of the proposed ESD for review and comment. EPA provided the public
an opportunity to comment on the changes described in the proposed ESD. A thirty (30) day
public comment period was also established. EPA’s responses to comments received during that
period are documented in the Responsiveness Summary, Appendix D.

This ESD, and the documents which form the basis for the decision to modify the ROD are part
of the administrative record maintained for the Site in accordance with Section 300.825(a)(2) of
the NCP. This ESD will also be placed in the Administrative Record and information repositories,
which are located at the T. A. Cutler Memorial Library and in the EPA Region 5 Records Center as
required by the NCP at 40 C.F.R. § 300.435(c)(2)(i)(A). See Section |, subsection G, of this ESD for
further details about the information repositories. An electronic copy of this ESD will be
available online at https://www.epa.gov/superfund/velsicol-chemical-michigan.

VI. Declaration by the EPA

The EPA has determined that the changes to the OU1 remedy, the repair of the upgradient
slurry wall and removal of the MW-19 Area DNAPL collection trench, meet the conditions set
forth in the ROD. These changes are significant but do not fundamentally alter the overall
remedial action for OU1. For the reasons set forth above, EPA issues this ESD for the Velsicol
Chemical Corporation Superfund Site.

Digitally signed by
DO U G LAS DOUGLAS BALLOTTI
Date: 2024.09.25
X BALLO-I—I—I 08:59:22 -05'00'

Douglas Ballotti, U.S. EPA Region 5
Director, Superfund & Emergency Managem...
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Table 1: OU1 ROD Remedy Components
Velsicol Chemical Corporation Superfund Site

Containment Source Control Other
1. Vertical Barrier Wall Treatment Removal 9. Replacement of the City of
St. Louis Municipal Water
2. Perimeter Drain System 5. ISTT for NAPL/DBCP Areas 6. DNAPL Recovery from Supply
Lower Outwash Unit
3. Continue operation of 7. 1SCO for PSA-3 and PSA-4 12. Groundwater Monitoring
existing DNAPL/GWCS 7. PSA-1 and PSA-2 Excavation Program
4. DNAPL/GWCS Segment in 11. ANP Excavation 13. Site Restoration
MW-19 Area
14. Institutional Controls
8. Cap
10. Groundwater Pump and
Treatment System

Notes:
Each number corresponds to each of the 14 remedy components listed in this Explanation of Significant Differences and the Velsicol OU1 Record of Decision (EPA 2012)

ANP — Adjacent and nearby properties
DNAPL — Dense nonaqueous phase liquid
GWCS - Groundwater collection system
ISCO — In situ chemical oxidation

ISTT — In situ thermal Treatment

MW — Monitoring well

PSA — Potential source area

Bold Text — Remedy components addressed in this Explanation of Significant Differences
Green Highlighted Text - Remedy implementation is in progress
Yellow Highlighted Text — Remedy component has been implemented at OU1



Table 2. Summary of Contaminants of Concern as defined in the 2012 OU1 Record of
Decision for Former Plant Site Soil and Groundwater
Velsicol Chemical Corporation Superfund Site

Subsurface | Groundwater | Groundwater
Soil Shallow Deep
Contaminants of Concern (COCs)* On-site On-site

Volatile Organic Compounds (VOCs)

1,2 Dichloroethane X

1,2 Dichloropropane

2 Butanone

Benzene X X X

Chlorobenzene

Methylene Chloride

Toluene X

Semi-volatile Organic Compounds (SVOCs)

Benzo(a)pyrene X

Bis(2-ethylhexyl)phthalate X

Polybrominated biphenyl (PBB)

Tris (2,3 Dibromo-1-propyl) Phosphate (TRIS) X X

Pesticides

Alpha BHC X

4,4' Dichlorodiphenyldichloroethylene (4,4' DDE) X

Total dichloro-diphenyl-trichloroethane
(DDT as 4,4' DDT and 2,4' DDT)? X

Dieldrin

para chlorobenzene sulfonic acid (pCBSA)2 X X

Polychlorinated biphenyls (PCBs)

Total PCBs | X | |

Metals

Barium | | | X

DNAPL? | X | X | X

Notes:

1. Chemicals identified as COCs were found to be risk drivers (cancer risks >10-4 and/or Hazard Index >1) as a
result of the quantitative risk assessment.

2. Para chlorobenzene sulfonic acid (pCBSA) is a a by-product of DDT production

3. DNAPL is a contaminant source. There are two types of DNAPL at the Site. One type of DNAPL contains high
concentrations of 1,2-dichloroethane mixed with a large number of identified and unidentified brominated
compounds, including PBB, hexabromobiphenyl (HBB), and 1,2-dibromo-3-chloropropane (DBCP). A second type
of DNAPL present at the Site includes high concentrations of chlorobenzene mixed with DDT and its isomers
dichlorodiphenyldichloroethane (DDD) and dichlorodiphenyldichloroethene (DDE).




Table 3. Summary of Multiple Lines of Evidence Supporting ESD Changes
Velsicol Chemical Corporation Superfund Site

Line of Evidence

Development Information

Investigative Findings to Support Decision Making

Conclusion

Associated Figures
or Tables in this
ESD

References

UPGRADIENT SLURRY WALL REPAIR

1. Groundwater
Flow Contours

Review of shallow unit groundwater flow contours before and
after the installation of the slurry wall in 1983.

1. Before the installation of the slurry wall:
a. Groundwater flow moved towards the Pine River from the
southeast to the northwest.
b. Groundwater flowed through the adjacent or nearby properties
through the Former Plant Site into the Pine River.
2. After installation of slurry wall:
a. A groundwater divide formed causing upgradient shallow unit
groundwater to flow around the slurry wall and Former Plant Site.
b. Groundwater flowed (and continues to flow to this day) from the
southeast and splits to the northeast and to the southwest
causing groundwater to flow around the Former Plant Site and
towards the Pine River.

Offsite groundwater does not flow onto the
Former Plant Site.

Appendix C - Figures
land?2

MEC 1997; CH2M
2002, 2017, 2012,
2020, 2023b, ¢, d

2. Groundwater
Elevation
Measurements

Groundwater elevation measurements have been collected for
over 40 years both before and after slurry wall installation.
Focused upgradient slurry wall studies in 2019 and 2022
collected manual and transducer groundwater elevation
measurements in 54 piezometers.

a. Upgradient slurry wall retains shallow unit groundwater except at one location and
the presence of the slurry wall causes groundwater mounding on the Former Plant
Site (inside slurry wall). The differential in groundwater elevations show that the one
exception is a 20-foot leakage area, or breach, between borings CSW-003 and CSW-
005 in the vicinity of piezometer cluster CPZ-28. Surrounding the 20-foot breach is an
area approximately 350-feet wide area between CPZ-30 and CPZ-25 reflecting
substandard hydraulic performance.

b. Shutdown of municipal drinking water wells (2014-2015) influenced the Site
groundwater and has greatly reduced, and at some locations eliminated, the
downward hydraulic gradient previously noted in the subsurface.

a. Groundwater elevation data indicate the
location and extent of the breach and substandard
performance area.

b. Due to the shutdown of municipal drinking
water wells the significant reduction of downward
vertical gradient greatly reduces the ability of
contaminants to exit the shallow unit and enter
the till unit below the Site.

Appendix C - Figures
3,4,5,and 6

Weston 2006 &
2009;

CH2M 2017, 2020,
2023b, ¢, d

3. Soil Boring
Logs

A total of 48 new piezometer pairs were installed along the
upgradient slurry wall alignment.
All borings were logged to the till unit.

The soil boring at CPZ-28 showed a 3.25 foot layer of sand between the bottom of
the slurry wall (15 ft below ground surface)and the top of the till surface (18.25 ft
below ground surface).

The slurry wall was not keyed into the till layer
during the 1983 slurry wall installation. This is the
location of and the reason for the breach.

Appendix C - Figures
7and 8

CH2M 2020 and
2023c

4. Groundwater
Analytical Data

Analytical Results have been collected from the shallow unit
groundwater in the adjacent or nearby properties for at least 30
years.

COC analytical results from shallow unit groundwater samples collected adjacent to
the upgradient slurry wall breach do not exceed EPA maximum contaminant levels.

There is no plume emanating from the Site due to
the slurry wall breach.

Appendix C - Figure
9

Weston 2006 &
2009;

CH2M 2017, 2020,
2023b, ¢, d
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5. Groundwater
Modeling

A groundwater flow model was developed to simulate
groundwater flow beneath and adjacent to the Site and has
been updated since 2009. In 2023, the model was updated with
the recent groundwater data collected at the new piezometer
clusters along the upgradient slurry wall alignment. The 2023
objective is to project the volume of extracted groundwater from
a perimeter drain and extraction wells as described in the OU1
ROD, based on three scenarios. The scenarios are: 1) installation
of upgradient sheet pile vertical barrier wall 2) repair of slurry
wall breach; and 3) current condition of the upgradient slurry
wall.

The model simulations based on the updated 2023 flow model show that the
combined modeled extraction rates for all three scenarios are nearly equal (less than
1 gallon per minute), and the minor differences results from the perimeter drain
flows.

Improvements to the upgradient slurry wall are
not projected to reduce remediation extraction
rates. The benefit of improving the slurry wall at
the breach and substandard performance area
would reduce the potential for offsite contaminant
migration.

Table 4

CH2M 2023b

6. Dye Testing

As part of the 2019 remedial design investigation, a dye trace
data was competed across the 3,100 feet upgradient slurry wall
at 15 test locations. A supplemental dye tracer study was
completed in 2022 using two unique dyes (fluorescein and
sulphorhodamine B) to further evaluate groundwater flow
pathways near the previously defined upgradient slurry wall
leakage area.

Results from the 2019 remedial design investigation dye tracer study indicated the
only area where dye was detected outside the slurry wall was at CPZ-26. The
supplemental dye tracer completed near the leakage area indicates that although
hydraulic gradients exist between interior and exterior piezometers, which suggests
the upgradient slurry wall is acting as a hydraulic barrier, the presence of fluorescein
dye at the end of the study in groundwater from piezometer CPZ-26X suggests
another area of the upgradient slurry wall leakage may be present near the CPZ-26
cluster. The dye tracer studies completed between piezometer clusters CPZ-25 and
CPZ-30 indicates that groundwater will eventually exit the FPS through the
upgradient slurry wall leakage area.

Based on collective groundwater elevation
measurements inside and outside of the
upgradient slurry wall and the dye study results,
performance of the upgradient slurry wall over
approximately 350 linear feet is

degraded specifically between piezometer clusters
CPZ-25-5-5 and CPZ-30. The affected 350 foot
section includes the breach observed in the vicinity
of piezometer cluster CPZ-28.

CH2M 2020 and
2023c

7. Hydraulic
Conductivity

5 Shelby tube samples were collected in 2019 and an additional 6
were collected in 2022.

Hydraulic conductivities ranging from 10°® cm/s to 10-6 cm/s. Of these samples, one
was in the 10°® cm/s range, 3 were 10”7 cm/s range, and the remaining 7 samples

were in the 10® cm/s range. Hydraulic conductivity values are consistent with
permeability standards established by the 1982 Consent Judgement.

Hydraulic conductivity values are representative of
values for engineered low-permeable layers and
act as a barrier to groundwater flow.

Appendix C - Figure
10

CH2M 2002, 2020
and 2023c
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MW-19 AREA - REMOVAL OF NEED FOR DNAPL COLLECTION TRENCH SEGMENT

1. DNAPL
Screening

During intrusive work, if contamination was encountered that
looked like DNAPL it was noted on the soil boring and tested

with field kits.

DNAPL was encountered and verified in two locations, SBO04 and SB014.

New monitoring well installed in the vicinity of the
2 DNAPL occurrences, to measure DNAPL thickness
(and thereby mobility/fluctuations) over time.

2. Groundwater
Sampling

Two new monitoring wells were installed and a total of 7
monitoring wells were sampled for this investigation.

Groundwater sampling events in the MW-19 Area were completed in April and July
2022. The April 2022 groundwater sampling collected from WPZ-06l had a HBB
concentration of 0.53 ug/L, which is above the water solubility criterion for HBB (0.17
ug/L). The HBB concentration at WPZ-06l was below the water solubility criterion
during the July 2022 groundwater sampling event. No other groundwater samples
exceeded water solubility criteria during either sampling event.

Groundwater sample analytical data do not show
widespread exceedances of the Michigan Part 201
water solubility criteria (2012 ROD groundwater
performance standard). This supports the
conclusion that DNAPL occurrences are isolated.

3. Groundwater
and DNAPL
Measurements

DNAPL was measured at one monitoring well, the new
monitoring well, CMW-19SI.

Approximately 5 inches of DNAPL was measured in CMW-19SI at two different dates,
August 3, 2022 and January 5, 2023, and the thickness was unchanged.

DNAPL thickness is stable, indicating the DNAPL is
likely immobile and an isolated occurrence.

4. Soil Sampling

17 new soil borings were advanced during this predesign

investigation.

High spatial density of the soil borings and low frequency of DNAPL observations.

DNAPL is attributed to isolated or local
occurrences within or on the till surface. There is
also a lack of DNAPL continuity across the MW-19

Area.

Appendix C - Figures
11,12, 13,and 14

CH2M 2023d
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Table 4. Modeled Remedy Extraction Summary
Velsicol Chemical Corporation Superfund Site

Scenario 1 Scenario 2 Repaired | Scenario 3 Sheet
Existing UGSW with [ UGSW in Leakage Pile Wall around
Modeled Flows Leakage Area Area UGSW
Perimter Drain 14.8 14.7 139
14 Remediation Wells 73.0 73.0 73.0
Sum 87.8 87.7 86.9
Reduction in Flow Relative to Scenario 1 0 0.1 0.9

Notes:
1. Flow values in table are in unit of gallons per minute.



Table 5. Estimated Cost Comparison Between Upgradient Vertical Barrier Wall Implementation and

Upgradient Slurry Wall Repair
Velsicol Chemical Corporation Superfund Site

Total Estimated
Cost of Upgradient

Barrier Wall® ($)

Total Estimated
Cost Upgradient

Slurry Wall Repaird

($)
Cost from Feasibility Study and 2012 OU1 Record of Decision (ROD)?
(construction costs + mobe/demob + contingency + professional services)
S 11,428,000 --
Cost from 2012 OU1 ROD with 5% escalation rate” S 22,627,000 --
Cost from Engineering Evaluation Technical Memorandum (2023) b -- S 1,126,000

Notes:

a. Based on 2011/2012 costs in presented Feasibility Study and ROD cost estimates

b. Based on assumed 2025 costs
c. ROD assumes sealed sheet pile wall installation
d. Engineering Evaluation assumes soil mixing for repair
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U.S. ENVIRONMENTAL PROTECTION AGENCY

REMEDIAL ACTION

ADMINISTRATIVE RECORD

FOR THE

VELSICOL CHEMICAL CORPORATION SITE
ST. LOUIS, GRATIOT COUNTY, MICHIGAN

NO. SEMSID DATE AUTHOR

1 931741 1/1/17 CH2M HILL
2 960532 8/1/20 CH2M HILL
3 973779 3/1/22 CH2M HILL
4 980340 3/15/23 CH2M HILL
5 984841 8/7/23 CH2M HILL
6 985290 9/1/23 CH2M HILL

UPDATE 4

SEPTEMBER, 2024

SEMS ID:

RECIPIENT

TITLE/DESCRIPTION

U.S. EPA

U.S. EPA

Alcamo, T.,
U.S. EPA

U.S. EPA

Alcamo, T.,
U.S. EPA

Alcamo, T.,
U.S. EPA

Report - Regarding: Remedial
Design Investigation - Former
Plant Site Remedial Design

Groundwater Characterization, St.

Louis. Michigan

Report - Regarding: Data
Evaluation Report, Velsicol
Former Plant Site - Upgradient
Slurry Wall Investigation - St.
Louis. Michigan

Technical Memorandum -
Regarding: MW - 19 Area
Investigation Work Plan, Velsicol
Chemical Corporation Superfund
Site

Report - Regarding: MW - 19
Area Investigation Technical
Memorandum, Velsicol Chemical
Corporation Superfund Site

Technical Memorandum -
Regarding: Supplemental
Upgradient Slurry Wall
Investigation, Velsicol Chemical
Corporation - Pine River
Superfund Site, St. Louis,
Michigan

Report - Regrading: Velsicol
Groundwater Flow Model 2023
Update - Velsicol Chemical
Corporation Superfund Site, St.
Louis. Michigan

PAGES

438

178

158

4057

368

60



NO. SEMS ID DATE AUTHOR

7 985941 3/14/24 CH2M HILL

8 992244 6/17/24 Roos, P.,
EGLE

9 991617 7/1/24 U.S. EPA

10 990237 7/10/24 U.S. EPA

11 995180 7/14/24 U.S. EPA

12 995172 7/31/24 U.S. EPA

13 sokkok sokkok sokkok

RECIPIENT

TITLE/DESCRIPTION PAGES

U.S. EPA

Ballotti, D.,
U.S. EPA

Public

File

General Public

General Public

sk

Technical Memorandum - 27
Regarding: Engineering

Evaluation of Methods to Repair

the Upgradient Slurry Wall

Leakage Area, Velsicol Chemical
Corporation Superfund Site

(Redacted)

Letter via Email - Regarding: 2
Concurrence with the Explanation

of Significant Differences for a

Remedy Modification for

Operable Unit 1; Velsicol

Chemical Superfund Site, St.

Louis, Gratiot County, Michigan

Factsheet: EPA Announces 4
Revisions to Cleanup Plan

Draft for Public Comment 27
Purposes - Explanation of

Significant Differences - Velsicol
Chemical Corporation Super Fund

Site Operable Unit 1, Saint Louis,
Michigan, EPA Site ID:

MID000722439

Newspaper -Homefront Morning 1
Sun: EPA Announces Revisions

to Cleanup Plan For the Velsicol
Chemical Superfund Site, St.

Louis, Michigan

Public Meeting Announcement: 1
EPA Announces Revisions to
Cleanup Plan

ESD (Pending) kK
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STATE OF MICHIGAN

DEPARTMENT OF ol ol B
ENVIRONMENT, GREAT LAKES, AND ENERGY =v L‘
LANSING
GRETCHEN WHITMER PHILLIP D. ROOS
GOVERNOR DIRECTOR

June 17, 2024

VIA EMAIL

Douglas E. Ballotti, Director

Superfund and Emergency Management Division
United States Environmental Protection Agency
Region 5

77 West Jackson Boulevard (S-6J)

Chicago, lllinois 60604-3507

Dear Douglas E. Ballotti:

SUBJECT: Concurrence with the Explanation of Significant Differences for a Remedy
Modification for Operable Unit 1; Velsicol Chemical Superfund Site;
St. Louis, Gratiot County, Michigan

The Michigan Department of Environment, Great Lakes, and Energy (EGLE) has
received a copy of the Explanation of Significant Differences (ESD) for Operable Unit
(OU) 1 at the Velsicol Chemical Superfund Site in St. Louis, Gratiot County, Michigan.
The United States Environmental Protection Agency (USEPA) has requested
concurrence from the State of Michigan with the ESD for the site.

EGLE concurs with the proposed remedy modifications that necessitate this ESD.
These remedy modifications are part of the containment portion of the OU1 remedy and
include the repair of the existing upgradient slurry wall as part of a vertical barrier wall
containment around the former plant site and the removal of the need for a dense
nonagueous phase liquid/groundwater collection system extension to address the
MW-19 Area.

If you need further information, please contact Mike Neller, Director, Remediation and
Redevelopment Division, at 517-512-5859; NellerM@Michigan.gov; or EGLE,
P.O. Box 30426, Lansing, Michigan 48909-7926; or you may contact me.

Sincerely,

Phillip D. Roos
Director
517-284-6700

CONSTITUTION HALL * 525 WEST ALLEGAN STREET « P.O. BOX 30473 « LANSING, MICHIGAN 48909-7973
Michigan.gov/EGLE « 800-662-9278



Douglas E. Ballotti 2 June 17, 2024

cc: Jennifer Knoepfle, USEPA, Region 5
Aaron B. Keatley, Chief Deputy Director, EGLE
Mike Neller, EGLE
Kalan Briggs, EGLE
Robert Franks, EGLE
Matt Baltusis, EGLE
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Graph 5-1 Groundwater Elevation Difference Interior (I) versus Exterior (X) UGSW
Piezometer Clusters CPZ-1 to CPZ-13
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Graph 5-3 Groundwater Elevation Difference Interior (1) versus Exterior (X) UGSW
Piezometer Clusters CPZ-25 to CPZ-30
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Graph 5-2 Groundwater Elevation Difference Interior (1) versus Exterior (X) UGSW
Piezometer Clusters CPZ-14 to CPZ-24
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Graph 5-4 Groundwater Elevation Difference Interior (I) versus Exterior
(X) UGSW Piezometer Clusters CPZ-31 to CPZ-41
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1. Bar Graphs greater than Zero = Positive hydraulic gradients (away from site) and indicate upgradient slurry wall is effective.
2. Bar Graphs less than or close to Zero = Negative or negligible hydraulic gradients (inward/toward the site) indicate substandard

upgradient slurry wall effectiveness.
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Appendix C - FIGURE 4
Upgradient Slurry Wall Piezometer Results -
2022 Groundwater Elevation Measurements

Velsicol Chemical Corporation Superfund Site
Saint Louis, Michigan
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Responsiveness Summary

Responsiveness summaries provide a comprehensive response to all major comments and
concerns raised by the community. The responsiveness summary briefly summarizes major
community concerns and documents the EPA’s responses to the comments. Responsiveness
summaries are intended to be concise and are most effective when all comments are clear and
understandable to the reader. To make the responsiveness summary clear and understandable,
the EPA typically organizes the main questions and concerns received from the public comment
period and provides corresponding responses. Although a formal public comment period is
required for the issuance of a Record of Decision, it is not required when issuing an Explanation
of Significant Differences (ESD). In this case, a public meeting and a public comment period
were held as the EPA has a long-standing relationship with the local community advisory group
(CAG) and understands the importance of this Superfund Site and its cleanup to the
community, which includes the CAG, the City of St. Louis, the Saginaw Chippewa Tribe, the
State, and other stakeholders. The EPA saves all comments received during the public comment
period as part of the Administrative Record.

As an act of good faith to commentors’ concerns regarding inclusion of their letters in their
entirety (and not summarized) and similar to the Responsiveness Summary published as part of
the Velsicol Burn Pit Operable Unit 1 (OU1) Record of Decision, the EPA will include the six
written comment letters received during the ESD Public Comment Period, and two oral
comments stated at the July 31, 2024 Public Meeting, in full. These comment letters and verbal
comments are included below with the EPA responses. The EPA responses are contained within
or after each Comment Letter, as appropriate, and labelled “EPA Response:” and the EPA text is
indented, italicized, and highlighted in gray. Please note, no letter transmittal pages are
included in this Responsiveness Summary except for that included with Comment Letter #1.




Transmittal Letter for Comment Letter #1 —
Submitted by the Pine River Superfund Citizen Task Force, shown in full.

Attached are comments from the Community Advisory Group for the Velsicol Sites in St. Louis,
Michigan. The comments offer questions and concerns about the EPA’s intention to repair and
re-use the Upgradient Slurry Wall that surrounds the 52-acre former chemical factory site, and
EPA’s decision to reverse its plan to capture leaking groundwater in a collection trench on the
west side of the site.

EPA has filed an ESD to make these significant changes in the signed 2012 Record of Decision
document.

As representatives of the wider community, the CAG has determined that more needs to be
investigated before the adoption of the ESD plans for both the collection trench and the
slurry wall. Community acceptance is not given to EPA at this time.

Sincerely,

Brittany Fremion, Chairperson

EPA Response: The EPA is appreciative of the comments and questions submitted by the
Pine River Superfund Citizen Task Force. The EPA has responded to these concerns in the
forthcoming pages. Community acceptance is a modifying criterion that was evaluated in
the 2012 Record of Decision for the OU1 remedy. Because the ESD is not a fundamental
change to the overall cleanup approach, the nine criteria are not re-evaluated. The remedy
still satisfies the statutory requirements of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) that were detailed in the 2012 Record of
Decision. The remedy and the changes detailed in this ESD are still protective of human
health and the environment, are compliant with applicable or relevant and appropriate
Requirements (ARARs), and do not change the remedial action objectives.

The EPA would like to point out that the EPA has not “reversed its plan to capture leaking
groundwater in a collection trench on the west side of the site”. As described in the Record
of Decision and the ESD, there will be design and implementation of a groundwater
perimeter drain and groundwater treatment system, along with the continued operation
of the current dense non aqueous phase liquid (DNAPL)/ groundwater collection system.
To clarify, the ESD details, with multiple lines of evidence, removal of the expansion of the
current DNAPL/ groundwater collection system into the Monitoring Well-19 (MW-19)
Area, as the source material, DNAPL, in this area was addressed by in-situ thermal
treatment.

The EPA understands that the Pine River Superfund Citizen Task Force is not aligned with
the EPA’s decision as detailed in the ESD. The EPA’s decision is also supported by the
Michigan Department of Environment, Great Lakes, and Energy (EGLE). Multiple lines of
evidence are presented in this ESD, and new data were collected from multiple
investigations over recent years and evaluated within the context of known Site
information, and support the EPA’s decision. The EPA will continue to work with the Pine
River Superfund Citizen Task Force, listen to their concerns, discuss and debate various
technical subjects, and incorporate their input into Site actions when appropriate.



Comment Letter #1 —
Submitted by the Pine River Superfund Citizen Task Force, shown in full.

Background

The Pine River Superfund Citizen Task Force is a community advisory group (CAG) that
formed in 1997 in response to the US EPA Emergency Removal Action at the Velsicol
Chemical Corp. Superfund Site. For more than 25 years the group has represented
community concerns, shared critical information about the site’s history, and worked
tirelessly to clean up the Pine River watershed and protect human health.

The first site remedy executed in the 1982 Consent Judgment was flawed leading directly
to the issues we face today. When Velsicol entered into the agreement, they paid $38.5
million to enact a remedy that failed. Since the beginning of the second cleanup (initiated
in 1998), federal and state governments and US taxpayers have paid nearly $400 million to
remediate the Velsicol Chemical Corp. Superfund Site. Our town, river, and future
generations deserve the best possible remedy. The estimated $20 million saved by
repairing a portion of the existing slurry wall represents a significant amount of money. But
the cost savings, after such a tremendous investment of time and money, and at the
sacrifice of environmental and human health, should not drive this decision.

Community concerns about the integrity of the slurry wall are well-founded. Beginning
with the initial emergency removal of river sediment in OU2, it was clear that chemical
compounds were leaking through the slurry wall towards the river. This prompted the
construction of a “temporary” drain system collecting Dense Non-Aqueous Phase Liquid
(DNAPL) that is still in operation. In 2004-2005, U.S. EPA discovered parachlorobenzene
sulfonic acid (pCBSA) in municipal wells approximately 300 feet below grade indicating
chemicals from the Velsicol plant site were migrating vertically through what was believed
to be an “impermeable” till layer into the lower aquifer.

The Remedial Investigation (RI) in 2006 (and final FS/ROD in 2012), further demonstrated that
chemicals had compromised the till layer and moved into and through the till into permeable
sand seams. The Rl found that chemicals in contact with the slurry wall compromised the
integrity of the slurry wall material, allowing pathways into the river and in one instance
through to the till near the Northeast shore of the Pine River at the St. Louis Dam (the
current site of a senior living facility — MW 30). Further investigation found proper
completion and installation of the slurry wall was lacking in some parts. Additionally, the
“engineered” cap constructed on the top of the former plant site had serious and pervasive
issues with permeability and leaking.

Comments: The following section includes concerns and questions that we have related
to the ESD investigations and related documents.

1. UGSW failure is linked to a changed hydrodynamic situation due to cessation of municipal
well pumping. Piezometers and dye tests show that in the upgradient area, there is
one specific location in which there appears to be water inside the former plant site



leaking “eastward” towards ANP. Can U.S. EPA give an estimate on when this

breach provided a conduit for water to move away from the initial direction —

toward the river? Has this been occurring for a long time?
EPA Response: The comment above assumes a causal link between the “failure”
of a section of the upgradient slurry wall and the changed hydrodynamic
conditions associated with the cessation of pumping from the City of St. Louis
municipal water supply wells that occurred in October 2015 with the formation of
the Gratiot Area Water Authority (GAWA). There is no causal link between these
two occurrences.

The shutdown of the St. Louis municipal water supply wells influenced local and
regional groundwater flow conditions and this change is significant for
groundwater flow in the lower units. Groundwater flow in the lower unit showed
more uniform groundwater flow to the east, and an overall flattening of the flow
gradients as the lower unit recovered in response to the cessation of pumping of
the municipal water supply wells. The cessation of pumping also greatly reduced,
and at some locations eliminated, the downward hydraulic gradient previously
noted in the subsurface. Though this event is and was important, it has not
significantly impacted groundwater flow in the shallow unit as demonstrated by
the shallow unit groundwater flow condition shown on Figure 3 in Appendix C of
the ESD. Figure 3 shows shallow unit groundwater flow conditions before and after
the cessation of pumping from the municipal water supply wells. That figure shows
the shallow unit groundwater condition for June 2015 (before) in comparison to
the groundwater flow condition 1 year (October 2016) and 5 years (October 2020)
after the cessation of pumping is essentially the same.

The portion of the upgradient slurry wall that is responsible for the substandard
hydraulic performance and that will be repaired is caused by the fact that the
bottom elevation of the slurry wall was not constructed at the proper elevation,
and as a result, it is not keyed into the underlying till unit. This condition has been
present since the upgradient slurry wall was constructed.

The EPA has discussed what shallow unit groundwater flow in the vicinity of the
site would look like in a more “natural setting” with the Pine River Superfund
Citizen Task Force. Prior to the construction of the slurry wall, shallow unit
groundwater flowed through the former plant site and discharged into the Pine
River. This condition is illustrated in ESD Appendix C Figure 1. The construction of
the slurry wall caused a “diversion” of groundwater flow around the former plant
site property prior to discharge into the Pine River. This condition is illustrated in
ESD Appendix C Figure 2. Please note that this figure also illustrates the condition
of the slurry wall, namely that it allows groundwater discharge through the
downgradient portion (along river) of the slurry wall and also shows the flow
through the upgradient slurry wall repair area.



It is interesting that despite the apparent breach and movement of groundwater, COCs are
not found at high concentrations outside the plant site. From our perspective, this can
only be explained by one or more of the following cases: (1) The chemical contamination in
this part of the former plant site is minimal (less polluted) compared to what it is in other
parts. (2) The migration of groundwater offsite is very recent. (3) The migration of
groundwater offsite is ephemeral and not constant. Is there another explanation that U.S.
EPA or their consultants have to help us understand this?
EPA Response: The Pine River Superfund Citizen Task Force comments states that “despite
the apparent breach and movement of groundwater, COCs are not found at high
concentrations outside the plant site”. This is true and is described in the ESD as well as
the Supplemental Upgradient Slurry Wall Investigation Technical Memorandum (CH2M
2023). In April 2022, the EPA’s contractor, CH2M, collected groundwater samples from
four offsite temporary wells and several onsite slurry wall piezometers to evaluate
potential contaminant migration through the upgradient slurry wall leakage area. The
groundwater samples were collected from CPZ-28I, CPZ-28X, and the four temporary well
samples were collected from a residential yard located immediately east of piezometer
CPz-28. Additionally, in May 2022, groundwater samples were collected from 13 slurry
wall piezometers in this area of the site.

The groundwater sample analytical data indicated benzene concentrations greater than
the EPA maximum contaminant level (MCL) were present at CPZ-28/ and CPZ-28X for the
April 2022 sampling event. The May 2022 groundwater sample analytical results were
similar and indicated that benzene exceeded the MCL at CPZ-28X, CPZ-28-51, and CPZ-28-
5X. There were no MCL exceedances noted in the groundwater samples collected from
the four offsite temporary monitoring locations. These sample results were discussed in
the ESD in the multiple lines of evidence section and the locations depicted in ESD Appendix
C Figure 5.

The Pine River Superfund Citizen Task Force comment also presents a community
perspective regarding the groundwater concentrations immediately adjacent to the site.
Each is discussed below.

e First, the Pine River Superfund Citizen Task Force asks if the “chemical
contamination in this part of the former plant site is minimal (less polluted)
compared to what it is in other parts”. Answer: This area of the site is less
contaminated than other areas of the site. In addition, a significant amount of the
contamination was removed from this area of the site during the 2023 Potential
Source Area 1 excavation.

e The Pine River Superfund Citizen Task Force asks if “the migration of groundwater
offsite is very recent”. Answer: As described above, the construction of the slurry
wall in the repair area was not keyed into the till unit and this shortcoming was
present at the time of construction. Also constructed as part of the original
containment system was a cap and a groundwater extraction system. The
conditions that led to groundwater flowing from the former plant site thorough
the upgradient slurry wall repair area into the neighborhood are tied to the



performance of all three components. The slurry wall, particularly the upgradient
portion of the slurry wall, can and does significantly impede groundwater flow. As
the remedial investigation showed, although there is significant leakage through
the downgradient portion (along river) of the slurry wall, its presence impedes
groundwater flow. Also installed as part of the original remedy was a low
permeability cap and a groundwater control tile. The low permeability cap was
not of a sufficient quality to prevent water from infiltrating into the groundwater
system and as described in the remedial investigation site history (Weston
Solutions 2006), groundwater removal through the original groundwater control
tile ended in the late 1990s. Collectively, these conditions resulted in an increase
in the groundwater elevation inside the slurry wall. This condition is referred to as
a groundwater mound. Given that the elevation of the groundwater inside the
slurry wall was higher than the groundwater elevation on the outside of the
upgradient slurry wall, the potential for groundwater leakage was created on the
upgradient side (upland) of the site. This condition was created in the 1990s and
still exists today.

e Lastly, the Pine River Superfund Citizen Task Force asks if “the migration of
groundwater offsite is ephemeral and not constant” as a means to explain why
significant concentrations of COCs are not found in the adjacent and nearby
properties (ANP). Answer: As stated above, this area is not as contaminated as
other parts of the site. In addition, the amount of flow through the repair area
introducing site groundwater to the ANP groundwater is not large enough to have
a significant impact on the groundwater condition present in the ANP properties.

3. The ESD summary of evidence stated in the groundwater analytical data that,

“groundwater samples collected in the shallow unit in the adjacent or nearby

properties indicate that contamination is not leaving the Site toward the residential

properties adjacent to the Site." But in the next sentence it states that, “In addition,

COC analytical results from groundwater samples collected adjacent to the

upgradient slurry wall breach do not exceed the EPA maximum contaminant limits."

Which is it?
EPA Response: As described above, analytical results from groundwater samples collected
offsite adjacent to the upgradient slurry wall repair area do not exceed the EPA maximum
contaminant levels. The maximum contaminant level, or MCL, is an enforceable standard
by the EPA and is the maximum level allowed of a contaminant in water which is delivered
to any user of a public water system. The results in the ESD show that groundwater
contamination at concentrations greater than the maximum contaminant limit is not
leaving the former plant site.

4. Related to the ESD engineering evaluation for different potential methods of repair:

* Inthe evidence summary for groundwater monitoring, the EPA states that "results
indicated that repairing the breach or installing a vertical sheet pile wall would only
change the combined flow rate from the remediation system by less than 1 gallon
per minute.” Is that movement from the breach? Is that movement along the entire



upgradient slurry wall?

EPA Response: The Velsicol Groundwater Flow Model (VGFM) was created to serve
as a mathematical representation of the groundwater flow system to provide the EPA
with decision support related to groundwater flow beneath and adjacent to the site.
The VGFM was originally created in 2010 and was updated in 2017 and 2023. The
2023 update was completed to project the volume of extracted groundwater from a
future perimeter drain and extraction well system, based on the following three

scenarios:

1. The upgradient slurry wall in its current condition.
2. Implementation of repair to the upgradient slurry wall leakage area.
3. Installation of a sheet pile vertical barrier wall on the upgradient side of the

Site.

The results of the 2023 VGFM update indicated that repairing the upgradient slurry
wall leakage area reduced groundwater extraction rates by 0.1 gallons per minute
relative to its current condition. Installation of a steel sheet pile wall over the entire
upgradient side of the site reduced groundwater extraction rates by 0.9 gallons per

minute relative to its current condition.

» This matters because the ESD noted that the hydraulic conductivity in the
upgradient slurry wall ranged from 7.48 x 10°® to 1 x 10°8. These sound like very
small numbers, but when comparing permeability of a contaminant moving
through a slurry wall with these permeabilities, that could be a difference
between 138 days and 285 years, as outlined in the following table:

Hydraulic Conductivity (Permeability)

Time to Move 3 Feet (90 cm)

1x 108 cm/s

104,000 days (285 yrs)

1x1077 cm/s

10,400 days (28.5 yrs)

7.48x 1076 cm/s

138 days (0.4 yrs)

EPA Response: Hydraulic conductivity is a property of a porous material (e.g. soils and
rocks) that describes the ease with which a fluid can move through the pore space.
Hydraulic conductivity is controlled by the following properties of the material:

e Permeability — The permeability of porous materials is a property indicating the

degree to which the pore spaces are connected.

e Saturation — For fluids to flow in porous material it must be saturated. Stated
another way, all the pore spaces must be full of fluid before flow can occur.

e Fluid Properties — Flow through porous material is also dependent on the density
and viscosity of the fluid. To illustrate this, think of water flowing through porous
material versus molasses flowing through the same material.




Although the units assigned to hydraulic conductivity are distance (cm)/time (sec),
hydraulic conductivity is not the same as groundwater velocity, and therefore cannot be
directly converted as such. Groundwater flow velocity can be calculated using a variant of
Darcy’s Law which uses hydraulic conductivity, hydraulic gradient, and effective porosity
to estimate groundwater flow velocity.

* Lastly, bentonite, being a clay, expands when wet and may crack when dried out.
Climate models for this region should be taken into consideration for any long-term
remedy selection.

EPA Response: The EPA agrees, climate change is an important consideration.
Bentonite is a layered silicate clay mineral that is used in many industries and, with
respect to the environmental industry, it is used for engineered barriers including
barriers of high-level waste repositories. Bentonite is selected because of its water
absorption, expansion, plasticity, and adsorption properties across a large range of
temperatures and moisture contents, which would encompass changes in regional
temperatures or precipitation due to climate change. No significant changes of
hydraulic and mechanical properties have been reported for bentonite materials
exposed to temperatures of at least 120°C under wet conditions, which would be
well outside potential temperature changes in the ground due to climate change.
Because the slurry wall repair is being done at and below the groundwater table,
which falls below the freezing zone, cold temperatures are not expected to affect
the performance of the slurry wall repair.

In the words of the U.S. EPA, “All landfills and containment systems, especially complex
ones will fail. It is just a matter of time.” We demand vigilant monitoring as the slurry wall
is repaired and continuing annually, in addition to 5-year assessments.

* The most important thing, from our perspective, has to do with the development of a

comprehensive, ongoing monitoring plan that recognizes that this is a “system”
containing integrated parts that must work together. We feel there should be
discussions starting now on how each part of the total containment system remedy
will be working with other parts.
EPA Response: The EPA agrees that a comprehensive operations, maintenance, and
monitoring plan is required for the Site’s remedial systems. The Pine River Superfund
Citizen Task Force is correct, that as the containment portions of the remedy are
designed, time should be spent during the design process to consider operations,
maintenance, and monitoring of those systems. This should include a full evaluation
of occupational health and safety associated with the system construction,
configuration, and operations, as well as description of required system inspections,
security requirements and contingency planning for system operations, and a
definition of monitoring and reporting requirements.

* Any responsible party for Operation and Maintenance (O & M) of the Velsicol
Superfund Sites, be it the U.S. EPA, the State of Michigan, or local governmental
bodies should create an annual report, easily accessible and in layperson verbiage
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regarding information related to any real or potential migration of contaminants
into areas outside the containment system and the plan for addressing contaminant
migration. In our opinion, this may be included as part of the hazard mitigation plan
for the City of St. Louis and Gratiot County.

EPA Response: There will be an annual reporting requirement included in a future
system operation and maintenance plan.

* EGLE has responsibility (as is the law) after a final remedy is in place. We want the
state to commit to continuous and comprehensive monitoring of the upgradient
slurry wall in the future and for that commitment to be backed up by a plan that
ensures this work will be done. This is important as staff and regulatory agents
change, along with funding and community resources.

EPA Response: The EPA acknowledges the Pine River Superfund Citizen Task Force
comment on this topic.

* The piezometers were excellent tools in identifying leaks. We want piezometers
left in place and continually monitored as part of an annual or semi-annual
evaluation of the containment system.
EPA Response: As part of the upgradient slurry wall repair, new piezometers will be
installed, as detailed in the remedial design, to ensure it is functioning as intended.
Furthermore, the operation and maintenance plan to be developed for the Site will
include a permanent groundwater monitoring network with groundwater elevation
monitoring to assess the performance of the entire OU1 remedy, including the
upgradient slurry wall.

* We also want monitoring around the ANP region with monitoring wells. There
must be a plan for immediately addressing any breaches and investigating possible
contamination in the ANP.
EPA Response: The operation and maintenance plan to be developed for the site will
include groundwater monitoring in the ANP.

We would like to see a comprehensive groundwater model done after water levels are
adjusted and slurry wall remedy enacted. It is important to know what, if any
impediments exist to groundwater flow inside the plant site proper given the vast amount
of material that was left onsite.

EPA Response: The EPA has already developed a comprehensive groundwater model

and will continue updating the Velsicol Groundwater Flow Model as new information

is obtained to support Site decision making.




The EPA’s remedy criteria includes community approval. To achieve that goal, a written
plan must be in place prior to finalizing the ESD. The plan needs to be well-funded to
immediately repair any adverse occurrence if the slurry wall develops another breach,
or any other part of the system does not function or needs repair or replacement.
Also, if further issues are found while enacting a remedy, what is EPA’s plan for
handling the situation? In particular: (1) How will community members be notified as
soon as any further compromises in the slurry wall are found? (2) What is the process
if there needs to be updating to both the slurry wall issue and when new problems are
encountered? And (3) what is the expected cost for EPA to remobilize and repair the
UGSW in the future?
EPA Response: As stated above, community acceptance is a modifying criterion that
was evaluated in the 2011 Feasibility Study and the 2012 Record of Decision for the
OU1 remedy. In addition, the remedy still satisfies statutory requirements that were
detailed in the 2012 Record of Decision. The remedy and the changes detailed in the
ESD are still protective of human health and the environment, are compliant with
applicable or relevant and appropriate requirements (ARARs), and do not change the
remedial action objectives.

The EPA and its regulatory partner, EGLE, will develop a detailed operation and
maintenance plan and share it with the public, as appropriate, at the completion of
the implementation of the containment system remedy components. Please note the
containment system remedy includes the downgradient vertical barrier wall
installation, upgradient slurry wall repair, groundwater extraction and treatment
system, groundwater perimeter drain, and the cap.

As the components of the containment remedy are designed, constructed, and
tested, the EPA will continue to use our current communication pathways as outlined
in the Community Involvement Plan, and provide the community with information.
These include the following:

e The EPA continues to evaluate site conditions, including groundwater
analytical data and groundwater elevations, to meet the statutory
requirement of the five-year review. The five-year review includes a full
accounting and evaluation of the data, as well as the conclusions reached
during data evaluation and this report is made available to the public.

e The Pine River Superfund Citizen Task Force holds monthly meetings. The EPA
and EGLE attend the majority of these meetings in person, and occasionally
virtually, to update the community on current and upcoming work, and also
to provide technical briefings on current activities.

e The EPA publishes semi-annual or annual newsletters, periodic factsheets
and post cards, which report Site milestones and are sent to the EPA’s
community mailing lists.

e The EPA developed a Velsicol listserv, which is an email distribution list that
the EPA uses to send messages to all subscribers on the list.

e The Site has a dedicated Community Involvement Coordinator that facilitates
communication, provides updates, and provides resources for various Site
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activities.

e The EPA uses a contractor to facilitate communications regarding future
reuse of the site and this communication has been occurring periodically for
over twenty years. As design and construction of the site remedy continues,
discussions regarding the potential future site reuse options will continue and
include the Pine River Superfund Citizen Task Force, the State of Michigan
Land Bank, the City of St. Louis, and potential other stakeholders into these
important decisions.

e The EPA awarded a Technical Assistance Services for Communities (TASC)
program grant to the Pine River Superfund Citizen Task Force, which provides
third-party technical support to assist the task force with understanding site
technical matters. The third-party support works at the direction of the Pine
River Superfund Citizen Task Force.

e The EPA awarded several Technical Advisory Grants (TAG) to the Pine River
Superfund Citizen Task Force over the years to support their effort in
selecting and employing a technical advisor whose primary function is to
review, summarize, and explain necessary technical aspects of the Site
activities at the Pine River Superfund Citizen Task Force’s request.

e The EPA continues to attend City Council meetings 1- 2 times a year, to
provide a briefing of activities to the City and other community members.

EPA and EGLE will provide oversight to a contractor selected to operate, monitor,
and maintain the site containment remedy. Those activities will be governed by an
operations and monitoring plan. If somethings happens that requires mobilization
for extensive repairs those costs will be estimated by engineering professionals as
needed.

It is a fact not disputed by EPA that the Downgradient Slurry Wall is full of holes and
is leaking, with at least one hole at least seven feet wide. Another fact, undisputed by
EPA, is that 5 inches of DNAPL has collected in a monitoring well that is located near
the crumbling slurry wall. It is the unproved theory of EPA experts that the 5 inches
remains steady in the hole because that area of the plant site is not leaking. Please,
prove your theory before you jettison the plan to build a collection trench on that
side of the plant site. If you pump out the DNAPL and the hole does not refill, you will
have proven your theory as correct. If you pump out the DNAPL and the hole refills,
your theory is incorrect. Why risk being wrong about something this important?
Please do the work to test your theory.
EPA Response: As described in the ESD, multiple lines of evidence were used to
draw the conclusion to not expand the current DNAPL collection system into the
MW-19 Area. These include DNAPL screening and soil sampling of 17 soil borings
installed during the investigation of this area, groundwater sampling of monitoring
wells in the vicinity, and DNAPL gauging of monitoring well CMW-1951. These
elements of the investigation were thoroughly discussed in the technical
memorandum generated after completion of the 2022 field investigation and
discussed in the ESD document. As stated in those documents, the DNAPL thickness
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was measured at 5-inches in July 2022, with additional measurements in August
2022 and January 2023 that indicated that the thickness of DNAPL was unchanged.
The DNAPL thickness was measured again in August 2024 and again it was stable
at 5-inches. In addition, there is a line of soil borings west (closer to the river) of
CMW-1951 that did not indicate any presence of DNAPL.

Figure 4-2 included in the Feasibility Study Operable Unit One, Velsicol Chemical
Corporation Superfund Site, St. Louis, Gratiot County, Michigan. November (Weston
2011) shows the location of the proposed NAPL collection tile in this area of the site,
and it is in the river (behind the downgradient vertical barrier wall). Sediment
sampling completed in 2002 and 2010 did not show any DNAPL present in river
sediments in this area of the site. As stated above, the MW-19 Area investigation
has a line of DNAPL-free soil borings present between the residual DNAPL located in
CMW-1951 and the position of the DNAPL collection trench proposed in the
feasibility study and ROD. Also shown on Figure 4-2 of the Feasibility Study is the
perimeter drain. The perimeter drain, once installed, will run through the MW-19
Area and can easily be designed to collect residual DNAPL, if any, that is present in
the subsurface.

Conclusions
Based upon this history as well as decades of funding, time and effort invested in a
second cleanup, from a community perspective, we want the best possible cleanup for
our town and river, for current and future generations. The CAG perspective has
remained consistent since the completion of the 2006 Rl and 2012 ROD.

e Of paramount importance is:

o Protection of Pine River water quality, especially after a $100 million remedy
was enacted over 8 years;

o Maintaining protection of human health for residents on the East side of
the plant site: the ANP;

o General protection and maintenance of human health and the
environment not only now, but into the future.

o There should be implementation of a sustainable remedy (not merely a “patch”).

o There should be a plan that includes specific steps if/when the proposed remedy
fails.

o There should be consistent, comprehensive monitoring of the conditions
around the plant site outside the slurry wall.
EPA Response: The EPA agrees with the Pine River Superfund Citizen Task Force that
maintaining the protection of the Pine River and human health are the most important
concerns and EPA believes that the remedy modifications presented in the ESD do not
compromise those goals.
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Comment Letter #2 —
Written by Jane Jelenek and shown in full

Upgradient Slurry Wall:

| wonder if a Responsible Party was present at the Velsicol Superfund Site in our town if
things would have been decided differently. If Velsicol was still here, and had been required
by EPA to do a more complete remediation than the failed remedy of the 1980s, would
EPA allow them to cite significant differences and approve re-using the old slurry wall?
More likely, EPA would tell Velsicol, yes, it will cost you an extra $20 million, but to do it
right, you need to install an interlocking metal wall around the entire site.

EPA Response: Section 121 of the CERCLA established five principal requirements for the
selection of remedies (pre-Record of Decision). Remedies must: 1) protect human health
and the environment; 2) comply with ARARs unless a waiver is justified 3) be cost-effective;
4) utilize permanent solutions and alternative treatment technologies to the maximum
extent practicable; and 5) satisfy a preference for treatment as a principal element or
provide an explanation in the Record of Decision as to why this preference was not met.
The EPA developed nine criteria for evaluating remedies to ensure that all important
considerations are factored into remedy selection decisions. Regardless of whether the
site is PRP-led or EPA-led, the selected remedy must undergo the same evaluation process
that utilizes the nine-criteria analysis to ensure the principal requirements of a remedy
under Section 121 of CERCLA are met. For both PRP and EPA-led sites, the selected remedy
is contingent upon the EPA’s review and approval. This is what resulted in the Velsicol OU1
Record of Decision that was signed in 2012.

For the commenter’s hypothetical scenario, if a PRP proposed the remedy changes
outlined in this ESD and cited the same lines of evidence, the EPA would still consider this
a significant change and not a fundamental change. Therefore, EPA would continue to
follow the selected remedy, remedial action objectives, and ARARs as put forth in the 2012
OU1 Record of Decision and support the use of an ESD to describe the significant
differences between the remedy components as presented in the Record of Decision and

the actions now proposed.

That is what the Pine River Superfund Task Force is telling EPA now. Because the Velsicol
sites have no responsible party, EPA has stepped up to take on the responsibility. And the
Task Force is telling EPA that yes, it will cost EPA (us taxpayers) an extra $20 million, but
we want you to use the most up-to-date technology to successfully complete this second
remediation. We do not don't want a third remediation to be necessary because the
money wasn't spent to give this beleaguered community the best that money could buy
this time around.

In the reports, numbers were used to gauge the impermeability of the slurry wall and a

metal wall. The numbers showed that the slurry wall is almost as good as a metal wall.

Almost as good is not the best. Please, give us the best impermeability money can buy.
EPA Response: The hydraulic conductivity of the materials under consideration
was not the sole line of evidence used to make the assessment presented in the
ESD. Please see the response offered above to Comment Letter #1 by the Pine River
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Superfund Citizen Task Force letter at comment bullets 1, 2, and 4.

MW19:

It is a fact that the Downgradient Slurry Wall is full of holes and is leaking, with at least one
hole at least seven feet wide. Itis a fact that 5inches of DNAPL has collected in a monitoring
well that is located near the crumbling slurry wall. It is the unproved theory of EPA experts
that the 5 inches remains steady in the hole because that area of the plant site is not leaking.

Please, prove your theory before you jettison the plan to build a collection trench on that
side of the plant site. If you pump out the DNAPL and the hole does not refill, you will have
proven your theory as correct. If you pump out the DNAPL and the hole refills, your theory
is incorrect.

Why risk being wrong about something this important? Please do the work to test your
theory.
EPA Response: Please see the response offered above to Comment Letter #1 by
the Pine River Superfund Citizen Task Force letter at comment bullet 8.
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Comment Letter #3 —
Written by Edward Lorenz and shown in full

| want to submit the following comment in response to the revisions to the clean-up plan
for the Velsicol Chemical Superfund Site in St. Louis, Michigan.

| know | come to most of the interchanges with EPA plans from an odd perspective — both
more concerned with human health impacts of decisions than most commentators and also
taking a longer-term perspective probably linked to my professional life as a historian. But
having received today an emotional call from a man who believes his sterility may be linked
to PBB from Velsicol, | felt | had to write this comment.

First, all considerations of next steps at the Velsicol sites along the Pine River must be
guided by the sites’ exceptional histories. While other sites nationally have gotten to be
better known to the general public, such as Love Canal, we are a site that led to the firing
of an EPA Administrator. Furthermore, the Velsicol sites are directly tied to widespread
human health impacts of our contamination directly entering the food chain of at least
eight million people. Consequently, any discussion of containing contaminants with a
geographically specific set of operable units borders upon the absurd. If our operable units
include the downriver flood plain, what about a stored Gerber food jar with PBB from
Velsicol.

| won't go further with that line of questioning, but | do want to pursue the history of our
sites to address the responsibilities of current EPA staff. This is not a line of argument
leading to criticism of staff but rather praise and support. From 1979 until November 1982
when the draft settlement between EPA and Velsicol was announced, EPA professional
staff, to their great credit and too often ignored in thinking about problems at our sites,
objected to Velsicol’s “deal” with the government. These objections were not over a few
details, rather they specifically objected to Velsicol’s unworkable plan for containing known
contaminants between a river and homes in the community. They argued this so
vociferously that partisan leaders at the top of EPA and Superfund tried to get the critics
fired, eventually leading to the jailing of the head of Superfund and the firing of EPA
Administrator Anne Gorsuch.

| recount this because it is vitally important for current staff to realize that they have been
left a nearly unresolvable dilemma. It in no way is their fault that they are asked to develop
responses to a no-win containment plan. There is only so much money, even with restored
Superfund taxes (their abolition in 1995 is another foolish, partisan policy decision
impacting our sites). Worst, in town | only hear criticism of EPA for delay, when the delay
and errors in past remediation are 100% the result of Velsicol’s cheap effort to escape
Michigan after they contaminated the state’s food chain.

Second, the focus on correcting Velsicol’s unworkable cheap remediation has distracted us
repeatedly since 1983 from the real primary concern — responding to the human health
consequences of the exposures — especially through the food chain — of exposures that we
know took place. As was done in Libby, Montana, we need an effective clinical response to
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the consequences of human exposures to the contaminants Velsicol released and which
many humans ate or inhaled — not just PBB but also contaminants such as DBCP.

I don’t want to criticize friends who are making specific demands related to the slurry wall
or its alternatives. Please consider their concerns and try to meet their expectations. But,
please let us move out of the trees so we can see the forest of millions exposed to
Velsicol’s contaminants. And, please help us move beyond the seemingly endless cycle of
studies of the human health impacts of exposures and get to responding to human

health needs related to exposures.

Thank you for your efforts to make the fatally flawed Velsicol settlement work. But please

use your position at EPA to urge, even compel, federal and state human health agencies to

respond to the needs of the people Velsicol exposed.
EPA Response: EPA applauds the efforts of the Pine River Superfund Citizen Task Force
efforts to bring attention to the PBB crisis and its work with Emory University to quantify
the ongoing health effects of the disaster.
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Comment Letter #4 —
Written by Brittany Fremion, Ph.D., Chairperson, Pine River Superfund Citizen Task Force,
Professor of History, Central Michigan University and shown in full

Velsicol closed its St. Louis plant in 1978 following the PBB disaster. In 1982, the firm
entered into a consent decree with the state and federal government, and paid a total of
$38.5 million for the cleanup and maintenance of its former plant site. The consent decree
did not define the sum as a fine, thereby making the $38.5 million tax-deductible and,
most importantly, freed Velsicol of future liability. Velsicol, under direction of federal and
state agencies, razed its St. Louis facilities, capped the former plant site, and installed a
slurry wall and collection trench around the perimeter to contain the contamination. The
former plant site became one of the first Superfund Sites in the country and test for the
then-new federal program established by the Comprehensive Environmental Response,
Compensation and Liability Act. It remains a “monster site” and cautionary tale.

The St. Louis community had little input in the process, demonstrating the significant gap
between residents and decision-makers. Evidence of the first cleanup’s failure became
clear within two decades and, in 1997, a US EPA Emergency Removal Action led concerned
residents of the community and Pine River watershed to form the Pine River Superfund
Citizen Task Force, a community advisory group (CAG). Named intentionally after the river
instead of polluter to “reflect community concerns with the wider watershed, other
sources of pollution, and threats to human health,” the the Task Force has spearheaded
efforts to clean up the town and river for more than twenty-five years.

| joined the CAG in 2018 and have witnessed the tenacity and dedication of its members,
the significance of community knowledge in informing work on site, and the trepidation
with which they have and continue to approach remedial investigations and actions. Our
concerns are notable, as they are informed by past experiences. We are driven by the
desire to do better for future generations.

From my perspective, in order to do better here and now, we need:

* Comprehensive, long-term monitoring of OU2 and the ANP including the use of
piezometers and monitoring wells both within and outside the containment system so
that breaches are identified as quickly as possible;

* Annual updates and reporting to community members and agency partners in
addition to 5- year reviews;

* The development of a comprehensive and aggressive response plan that (1) explains
how each part of the containment system works, (2) outlines the notification process for
system changes or shifts in system dynamics, and (3) a identifies agency mobilization
and funding sources.

Velsicol Chemical Corporation left behind a heavily contaminated community. We approach
half a billion dollars to remediate Velsicol’s legacy—nearly $400 million in funding provided
largely by the federal government and US taxpayers. Because we no longer have a
responsible party, we depend upon our agency partners at federal and state levels to be the
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best stewards possible.

St. Louis residents have endured and fought to protect their town and watershed
through a second major cleanup. We do not want a third. We want the best cleanup
possible now, which requires ongoing monitoring and planning for the future.
EPA Response: Please see the responses offered above to Comment Letter #1 by
the Pine River Superfund Citizen Task Force at comment bullets 5, 6, and 7.
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Comment #5 —
Written by Gary Smith and shown in full

Upgradient Slurry Wall Hydraulic Conductivity Results, Appendix C-Figure 10. You show
11 samples collected. Five in 2019 and six in 2020. The Upgradient Slurry Wall is 3,100
feet long. That would mean the average distance between samples is 281 feet. All but
one met or exceeded the recommended hydraulic conductivity requirement of 10*-7
cm/s. The one that didn’t came in at 7.5 x 107-6 cm/s. Very small numbers but a very big
difference. 107-7 cm/s should take about 28.5 years to get through a properly built 3 foot
bentonite slurry wall. 10*-6 cm/s, 138 days. Knowing that we have some very poorly
constructed slurry walls surrounding the site and that NAPL and other contaminants can
destroy a bentonite slurry wall are present and guilty, it would seem not enough samples
were taken. What does EPA think | an appropriate spacing for detecting leaks and
verifying the hydraulic conductivity of a slurry wall? Please support your response with
field-based evidence or research.

Drilling a hole 2 feet into the slurry wall from the top of the wall and taking a sample from
the middle of the wall doesn’t seem like much of a representative sample for determining
the hydraulic conductivity of 281 feet of wall. Especially when the wall is supposedly keyed
into the till upwards of 20 foot into the ground.
EPA Response: In addition to the field samples collected to determine hydraulic
conductivity, the EPA installed 47 piezometer pairs along the upgradient slurry wall
during the evaluation of the upgradient slurry wall. DNAPL was not encountered
during installation of the piezometers nor observed during water level
measurements in any of the piezometers used to evaluate the upgradient slurry
wall.

You have stated there wasn’t a plume leaving the Former Plant Site in the direction of the
Adjacent Neighborhood Properties. Would you please provide in your response the
document(s) that supports your statement? If you give me the document numbers | can
look them up on the website. Preferably reports and mapage. Data such as numbers
indicating the levels of contaminants found on the exterior of the Upgradient Slurry Wall
also.

One document states "groundwater samples collected in the shallow unit in the adjacent
or nearby properties indicate that contamination is not leaving the Site toward the
residential properties." Then some sentences later it states that "In addition, COC
analytical results from groundwater samples collected adjacent to the upgradient slurry
wall breach do not exceed the EPA maximum contaminant limits." These statements are
conflicting. If there are contaminants outside of the Site slurry walls that don’t exceed the
MCLs where did they come from? WMW-39S is a well across Watson St to the East of
where the breach is and that has Chromium in it. How would that have gotten there?

EPA Response: To be clear, the EPA understands that the presence of the former

chemical manufacturing facility had an impact on the surrounding area. What the

EPA is saying is that there is a significant amount of data collected during the
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remedial investigation completed by the state of Michigan and the remedial design
investigations and supplemental groundwater characterization work completed by
the EPA that indicate that there are not sustained groundwater contaminations
exceeding the EPA maximum contaminant levels present in the ANP. References for
that work are included below:

e Remedial Investigation Report for Operable Unit One, Velsicol Chemical
Corporation Superfund Site, St. Louis, Gratiot County, Michigan (Weston 2006).

e Remedial Investigation Addendum Report for Operable Unit One, Velsicol Chemical
Corporation Superfund Site, St. Louis, Gratiot County, Michigan (Weston 2009).

e Remedial Design Investigation Report - Velsicol Chemical Corporation Superfund
Site, Former Plant Site Remedial Design Groundwater Characterization, St. Louis,
Michigan (CH2M 2017).

e Technical Memorandum - Supplemental Groundwater Characterization Velsicol
Chemical Corporation Superfund Site St. Louis, Michigan (CH2M 2020).

e Technical Memorandum - Supplemental Groundwater Characterization Velsicol
Chemical Corporation Superfund Site St. Louis, Michigan (CH2M 2021).

The patch you are proposing to make to the 350 foot bentonite slurry wall where the 20
foot breach is could very well jeopardize the entire remedial action. Our community is
very much appreciative of the efforts and actions EPA has and is making to correct and
cleanup the contamination allowed to be left behind by Velsicol Chemical. Having said
that, we would prefer it if you never had to come back and do anymore correcting. When
| get a nail in one of my tires | get it taken out and patched at the tire store. They tell me
they use the best materials and have the best tire repairers in the business. Should last
me the lifetime of the tire. Well...from experience | can say that isn’t always the case.
They’re right about 45% of the time. This soil mixing has a certain amount of potential to
fail. The soils compressibility is increased and hydraulic conductivity is reduced during the
process. Due to the high degree of disruption of in-situ soil density plus the addition of the
bentonite slurry, soil swell volumes must be considered. That potential to swell is real due
to in-situ soil properties and bentonite addition percentages. We already know that the
materials used in the current slurry wall have varied and since every foot of slurry wall
hasn’t been sampled where the patch is going the process is likely to be even more
difficult to determine the right recipe everywhere. Kind of akin to putting a slurry wall
along the down gradiant side where there is interference with water from the river. That
didn’t work out so well.
EPA Response: The remedial design for the upgradient slurry wall repair assumes
soil mixing completed using drilling-based soil mixing technology. This is typically
completed by digging a shallow trench to guide alignment followed by drilling
overlapping boreholes into the subsurface to a predetermined depth while
simultaneously adding a bentonite slurry to achieve the desired wall properties.
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Once the EPA selects a contractor for this work, additional geotechnical testing of
the subsurface will be completed to determine the exact method of installation and
bentonite recipe. The contractor implementing the upgradient slurry wall repair will
be required to develop a rigorous quality assurance plan that they will be required
to follow under fulltime oversight provided by the U.S. Army Corps of Engineers.

A steel sheet pile wall is a piece of infrastructure like a road, bridge, or building. As
a mechanical object, it has a lifespan. At its most basic, it is a piece of steel installed
into a groundwater environment. It will corrode and it will eventually have to be
repaired or sections replaced. The steel sheet pile wall designed for the down
gradient vertical barrier has an expected lifespan of 50-75 years and, at some point,
segments of that wall will have to be repaired or replaced. The repair of the
upgradient slurry wall will achieve the Site’s remedial action objectives, and the
slurry recipe selected such that the lifespan of the wall exceeds that of a steel sheet
pile wall. Given the longer lifespan of a slurry wall, its short- and long-term
effectiveness, the ease with which it can be implemented (and future repair if
needed), the cost savings, and the ability to still meet the Record of Decision
requirements (containment, ARARs, RAOs, etc.), the upgradient slurry wall repair is
an appropriate approach for containment on the upgradient side of the Site.

For these reasons and many others | simply can not agree with the proposal to patch and
reuse the existing slurry wall. Putting a new wall in such as the sheet piling that is planned
for the down gradiant vertical barrier wall will provide a more assurable barrier against
leaking in or out of the Site and will work in concert with the other remedies being
proposed like the perimeter drain system (that hasn’t been designed yet), down gradiant
vertical barrier wall, new clay cap and water treatment facility. Since, as you have stated,
only one gallon of contaminated water being removed is the difference between the slurry
wall and the sheet pile wall there is minimal effect. | understand the cost between the
patch and reuse of the existing slurry wall is $20,000,000 less than putting in the sheet pie
wall. The expense of coming back in the near future to address a wall failure would likely
cost a lot more in the long run. Placing that burden on the State to take responsibility for
correcting what should not have been done in the first place just to save some money now
is unfair and unjust.

| expect this entire comment be attached to the ESD and Administrative Record along with
any responses from EPA. Do not censor me.

Gary J Smith
St. Louis, Michigan
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Comment Letter #6 — Gary Smith

MW-19 Technical Memorandum (980340) states 7 monitoring well samples for GW
elevation and analytical were collected in the MW-19 Area April and July 2022. Per your
field observations it was determined widespread NAPL was absent. Visible NAPL was
found and verified by NTK results in 2 soil borings (SB004 and SB014) so a new monitoring
well was installed (CMW-1951) after the April event. Following that installation the new
well measured 5 inches of DNAPL during the July 2022 GW sampling event. Was there any
NAPL in WMW-19D2, WMW-19DR, WMW-19S, WMW-42S, | or D. No data was given.

EPA Response: DNAPL was not found in the wells listed above (WMW-19D2, WMW-
19DR, WMW-19S, WMW-42S, | or D).

Measurements were taken again in August 2022 and January 2023. The results indicated
nothing had changed. It was still 5 inches. You determined DNAPL was stable and LIKELY
the result of local residual DNAPL on the till.

Your use of the word “Likely” isn’t very convincing science. You didn’t rule out the
possibility that DNAPL continues to migrate from the FPS and into the river. It is also likely
this loss is being replaced at approximately the same rate which would keep the thickness
the same or similar as prior samplings making it appear to be stable. Since we know there
are numerous sand seams in and around this area it is just as likely finding its way into the
river as your interpretation of the data suggesting it isn’t. You have stated many times
that you aren’t going to chase sand seams. Lacking confirmation that supports your
conclusion and ruling out another scenario that seems quite likely possible is negligent
and unacceptable. Even though chasing NAPL may be difficult, this effort appears
insufficient to understand the NAPL location and movements in this area.

Further study needs to be done to determine if your interpretation is correct. While
you’re at it you need to do the same for the GWCS on the North side of the FPS. You
haven’t remove any DNAPL for several years there and you state the level has remained
the same. ISTT has been conducted removing much contaminants to a diminishing return
in both areas. We all understand diminishing return does not remove all of the
contaminants and leaves a great deal. At the very least, extracting the DNAPL from MW
19 wells and the GWCS then observe whether DNAPL returns. This likely would help
determine the course going forward. The question needing an answer is if it truly is in
equilibrium or recharging the river?

EPA Response: Please see the responses offered above to Comment Letter #1 by

the Pine River Superfund Citizen Task Force at comment bullet 8.

You declared a Technical Impracticability Waver for DNAPL located in the till unit under
the river. It didn’t included sand seams within the Point of Compliance. If you aren’t
going to address the sand seams in the POC then how are you preventing the migration of
site-related COCs from the unsaturated and saturated subsurface media to the
groundwater or surface water beyond the point of compliance? Does this meet the
specified requirement of FPS containment, achieve the containment RAOs, and address
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the risk to human health and the environment as specified in the OU1 ROD? This is more

of a fundamental change and should require an amendment rather than an ESD.
EPA Response: The 2012 Record of Decision requires a combination of containment,
source control, and other measures, including replacement of the municipal water
supply, groundwater monitoring, site restoration, and institutional controls to
achieve the remedial action objectives defined in the ROD. As the Pine River
Superfund Citizen Task Force knows the source control measures accomplished
through application of in-situ thermal treatment and the excavations completed at
the ANP and potential source areas 1 and 2 have been very successful. The
commenter is correct, the 2012 Technical Impracticability (Tl) Waiver does not cover
the till unit sand seams located within the point of compliance. The source control
measures already implemented are intended to greatly reduce or eliminate DNAPL
flow through the till unit sand seams by removing it from the shallow unit, with the
containment measures adding to this protection. Those systems will isolate the
onsite shallow unit (via vertical barrier walls), remove groundwater and residual
NAPL from the onsite shallow unit (via perimeter drain), and extract and treat
groundwater from the lower units sufficient to achieve hydraulic capture of the
groundwater in the lower unit (via design, construction, and operation of the
groundwater extraction and treatment systems).

The EPA and its regulatory partner EGLE are confident that the repair of the
upgradient slurry wall and the removal of the MW-19 Area DNAPL collection trench
from the OU1 Remedy will not fundamentally alter the overall remedial action for
Oou1.

The only soil samples taken were on the Easterly side of MW-19S. The downgradient flow
direction inside the FPS goes to the river, which is a Westerly direction. Curious! Why
none from the downgradient? A step out approach is typically what you have done when
trying to determine the extent of contamination throughout your other investigations.
That wasn’t indicated in the documents.
EPA Response: Please see the responses offered above to Comment Letter #1 by
the Pine River Superfund Citizen Task Force at comment bullet 8.

How was the conclusion in the TM reached when MW-19 has DNAPL in WPZ-061 exceeding
Csat, SB004 (in a sand seam on top of the till), SB0O14 (in a sand seam on top of the till) and
CMW-19S are positive for NAPL. It would be nice to have that answer.
EPA Response: The conclusion reached in the MW-19 Area Investigation Technical
Memorandum (CH2M 2023) is shown below:

CH2M concludes that observed NAPL is likely attributed to isolated
occurrences of locally trapped contaminants within or on the till surface. This
conclusion also indicates observed NAPL lacks continuity across this area of
the site and in the vicinity of MW-19.

Though not stated directly, it seems the commentor is asking how that conclusion
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was reached “when MW-19 has DNAPL in WPZ-061 exceeding Csat, SBO04 (in a sand
seam on top of the till), SBO14 (in a sand seam on top of the till) and CMW-19S are
positive for NAPL.” Each is discussed below:

As stated above in the response offered above to Comment Letter #1 by the
Pine River Superfund Citizen Task Force at comment bullet 2, the DNAPL
thickness was measured at 5-inches in July 2022, with additional
measurements in August 2022 and January 2023 that indicated that the
thickness of DNAPL was unchanged. The DNAPL thickness was measured
again in August 2024 and again it was stable at 5-inches. In addition, there
is a line of soil borings west (closer to the river) of CMW-1951 that did not
indicate any presence of DNAPL.

Soil samples were not collected from WPZ-06I as it was installed by EGLE in
2002, therefore no soil samples were collected during the remedial design
investigation from this location to exceed the Csq: concentrations. However,
groundwater samples were collected from this piezometer and the data
compared to the Michigan Part 201 water solubility criteria. During the April
2022 groundwater sampling event, the groundwater sample collected from
WPZ-06!1 had a hexabromobenzene (HBB) concentration of 0.53 ug/L, which
is above the water solubility criterion for HBB (0.17 ug/L). The HBB
concentration at WPZ-06/ was below the water solubility criterion during the
July 2022 groundwater sampling event. No other analytes were detected at
concentrations exceeding Michigan Part 201 water solubility criteria. DNAPL
field screening was completed in 17 continuously sampled soil borings
completed to the till surface with 34 soil samples collected and submitted for
laboratory analysis. As described in the technical memorandum, none of the
soil samples collected in the MW-19 Area Investigation exceeded the
Michigan Part 201 Csq: criteria.

SB004 and SB014 did have a positive NAPL test kit result at 18 feet and 17
feet below ground surface, respectively. A soil sample was collected from
these depth intervals for each soil boring and submitted for laboratory
analysis. These samples were collected within the shallow unit and not a sand
seam in the till unit. The analytical results for the sample analyses for each
location did not exceed the Michigan Part 201 Csq: criteria. A shallow unit
monitoring well was set at each location, CMW-1951 and CMW-19S2. The
well screens were set approximately 1 foot into the till unit to act as a sump.
As the technical memorandum described there is approximately 5-inches of
DNAPL in CMW-1951 and none in CMW-19S2. |If there were more than
residual DNAPL present in this area there would be more that 5-inches of
DNAPL in the wells because there is approximately 7 inches of screen left to
act as a sump. Based on the stable thickness of DNAPL in CMW-1951 and the
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fact that there is no DNAPL in CMW-19S2 it is likely due to the presence of
local residual DNAPL on the till surface.

| tried hard to keep this to one page but failed. | appreciate the EPA providing the public
an opportunity to comment on the changes described in this proposed ESD. It is my
understanding the EPA will prepare a response to comments received during this period
and will be documented in a responsiveness summary. After looking for a definition of
responsiveness summary and finding it | immediately felt like | was living behind the iron
curtain or North of the Korean DMZ. By summarizing my public comment you have
essentially censored me. You have summed up in your opinion what | am articulating and
then preparing an answer based on your summarization. This is 100% unacceptable! My
entire unaltered comments and questions | freely make and give anyone permission to
read or publish. | do not give anyone permission to change any of my wordage used or the
content. | expect my entire written comments to appear as an attachment in the ESD
along with your response.

Gary J Smith
St. Louis, Michigan
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Below are verbal comments from the Public Meeting on July 31, 2024, recorded by Robert J.
Trudell, Certified Electronic Reporter, A Notary Public. These comments are also included in
Appendix E — Transcript of Public Meeting.

Verbal Comment #1

By Mr. Seyka

16 MR. SEYKA: My question is, is the residential

17  waterline in the city of St. Louis, a lot of these houses

18 have had their water lines in place for that type of an

19  operation. The city of Flint is replacing water lines

20  because of lead contamination. Are we still drinking

21  contaminated water from our own water system? | think it's
22 time for you all to test it. Thank you.

EPA Response: Lead pipes used within current municipal/residential water lines are not
related to historical activities or by-products of the Velsicol Chemical Corporation and, as
such, are not part of this Superfund Site or its remedy. However, the EPA believes all
communities deserve access to clean, reliable water. The EPA requires all community
water systems to prepare and deliver an annual water quality report. The City of St. Louis
publishes these water reports for the public which are found here:
https://www.stlouismi.com/qovernment/public-works-and-utilities/water-department/.

For more information, such as how to determine if you have lead pipes in your home,
important steps one can take to reduce lead in drinking water, and how the EPA requires
states and public water systems to protect drinking water, please follow this link:
https://www.epa.gov/qround-water-and-drinking-water/basic-information-about-lead-
drinking-water#findout.
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Verbal Comment #2

by Ms. Jelenek

25
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MS. JELENEK: This is about MW-19, and about the
five inches of DNAPL that is collected in the bottom of it
has remained steady for quite some time now. | think |
would be more comfortable in giving up the idea of the
collection trench on the side of the site if | knew that
EPA had pumped out the five inches that are in there and
see if it fills up again. Instead of just assuming that
because it hasn't moved that nothing, there's no other
reason for it than that it's just local residual stuff.

And maybe it is. But | would feel more comfortable as a
community person concerned about giving out the best
cleanup possible if you could just pump out the five inches
and see if it fills up again. Thank you.

EPA Response: Please see the response offered above to Comment Letter #1 by
the Pine River Superfund Citizen Task Force at comment bullet 8 and Comment

Letter #6.
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. . Page 2
St. Louis, Mchigan

Wednesday, July 31, 2024
About 7:00 p.m

MS. RUSSELL: Thank you all for comng. M nane
is Diane Russell, I'"'mw th EPA Community Invol vement, and
|''mhere to wel cone you tonight. Just a couple
housekeepi ng things before we kick things over to Jennifer
to talk about what you all are probably interested in, and
that's sone of the changes to the cleanup plan we're going
to be tal king about tonight. Just a couple things, we
have, for our neeting tonight, we have a court reporter, so
that's not our usual neeting setup, but because we're in a
public coment period, we want to nake sure that we capture
the information. Not only fromtonight's nmeeting, but
we're going to take tinme after the presentation and take
questions and answer them Then we're going to take a
short break after that and then start the public coments.
And our court reporter will be taking all conments, any
oral comments that will be com ng here tonight.

Now, as you may be listening to the presentation
toni ght that Jennifer's going to give, | have not only an
agenda but also in the back there's a place for notes. So,
as she's going along, if you have a question, wite it down
so you don't forget, we do have pens if you don't have a

witing utensil. But we'll take questions after the
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conclusion of the presentation, just so we get all the

information out. After the questions and answer portion we
w |l nmove on to the public comment section. During this we
can't respond to questions at that tine because it wll be
considered a formal comment. So, just a couple things,
again, we're going to kick things off and have a
presentation wth EPA' s remedi al project manager, Jennifer
Knoepfle, and we al so have sone other folks with us
tonight. | just want to point out Eric Martinson is here
from EGLE as wel |.

Sone ot her fol ks, we have sone technical fol ks and
ot her EPA folks here too, if any other types of questions
come up. I'mgoing to hand it off to Jennifer.

MS. KNCEPFLE: Hello, everyone. Thank you for
coming. | see alot of famliar faces, that's great. So
tonight, I'mgoing to be tal king about the explanation of
significant differences that EPA just put out to the public
to talk about two changes that we're going to make to the
overal|l remedy at QUL. And I will try to say explanation
of significant differences all the time, but we also cal
it ESD. So, you'll hear me say ESD as well. So, | just
wanted to point that out. So, we're basically going to
address the repair that we would like to do in the upgraded
slurry wall and then the renoval of the DNAPL col |l ection

exception in the monitoring well 19 area.
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So, DNAPL for those of you that aren't aware

stands for dense non-aqueous phase liquid. So, I'Il be
using that word DNAPL a lot tonight. Basically, DNAPL is a
liquid that's heavier than water. It's nade up of a m x of
chem cals and nost of its volune is water. OCkay, so we'll
be talking a | ot about DNAPL today. ©Ch, and then let ne
just get this picture going. So, just wanted to point out
sonme of these pictures here. It's a historic picture from
the md '60s, that's kind of the height of Velsicol's
production and chem cal manufacturing that they were doing.
And you can see out in the Pine River there's this white
area, it's nostly magnesi um oxide and DBT that's in the
river. This one here is cleanup of the river that was
conduct ed between 1998 and 2006. And then over here this
was our excavation that we did on the forner plant site
this past 2023. W're just finishing up that whol e thing,
| i ke grom ng the grass and doing the site restoration on
that part of the site.

All right, so the agenda for what I'mgoing to
wal k you through tonight, and it's going to be about, you
know, 40, 45 m nutes, depending how fast | talk, are these
six main criteria. So, the first one, | just want to go
back and review the Superfund process and this post-ROD
team So, a RODis a record of decisions, so RO D, ROD

And that was signed in 2012, and | think probably a | ot of
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you were here for that proposed plan and the presentation

of that. So, it's been 12 years, and so we're going to
tal k about what happens with the Superfund process when you
want to make a change to the ROD, and why you can nake a
change to the ROD.

And then, we'll also go back and revisit the
Vel si col site background. We'Ill |ook back at the record of
deci sions again and just kind of review. You know, it's
been 12 years, so | want to review what the contam nants of
concern are. W also call those COCs, what the renedia
action objectives are, as well as the selected renedy. So,
the remedy at QU1 is very conplex. It's very big. There
are 14 conponents to it. W haven't gotten through half of
themyet, so | just want to nake sure that we are all on
board i n understandi ng what was in that ROD and have a good
review of that.

And then, the heart of the conversation tonight is
nunber four, the basis for the explanation of significant
differences. And we will go through both the upgradient
slurry wall and the nonitoring well 19 area. W're going
to go through what's new, what were the change conditions
that prompted us to make this change. And then we wll,
for both of these, talk about the lines of evidence. And
then for the upgradient slurry wall, we'll talk about which

repair technol ogy we selected and why. And then finally,
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we'll end with the state of Mchigan's input and then what

the next steps are for the site.

All right, so let's start with the Superfund
process. This graphic on the left, you read fromtop down,
and, you know, basically, this first part is the
assessnent. W' ve already done that, and it was |isted on
the national priorities list. Mst of you, | think,
remenber back in the early 2000s, the renedia
I nvestigation, which was, | think, conpleted in 2006, and
then there was an addendum or a renedial investigation
addendum in 2009. The feasibility study was conpleted in
2011, and then the proposed plan and the record of
deci si on.

So, these things we've already conpleted, and
right now we are here at this point for the entire Operable
Unit 1 for Velsicol. So, parts of the site are in what we
call the renmedi al design phase. So, we're designing,
putting in the specifications and net hods and neans of how
we are going to build, how we're going to do the excavation
that we just did. O |like, you know, they did the sane
thing for the river, like how they were going to activate
the soil, the sedinent and renove it. So that all gets
done in the design. And during the design phase, a |ot of
times we need additional data. So, we go back out and we

do what we call pre-design investigations. And then that's
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foll owed by the renedial action. And there's a picture of

an excavator here, that's the construction phase, that's
when we're doi ng the work.

So, what happens during this renmedial design
portion is when we're doing those investigations, sonetines
we W ll notice that there are change conditions for new
information. And that is after this ROD is signed. So,
what do we do, right? Wll, with this new information, we
find that it is significant or rises to the |evel where we
have to eval uate the scope, performance, and cost. So, if
t he scope changes significantly, if the perfornmance changes
significantly, or the cost changes significantly, from what
we described here in the ROD. Then we have to deci de what
kind of change do we have. Do we have sonething that's
fairly mnor? And if it's fairly mnor, we usually wite a
tech novel or something, and that goes into the public
record and goes into the file, and then we can just change
that mnor portion of the renedy.

If it's significant, which is what we have today,
we prepare an explanation of significant differences. So,
we prepare the docunment, especially for this site, because
it's so large and conplex. There's a |ot of external
interest in the site. There's a lot of local interest in
the site. W have a public comment period, and we have

this public neeting to basically get out the word that this
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Is what we're doing, and also to hear back fromall of you

and hear comments on that.

And then after the public neeting, we finalize the
docunment, and usually that entails putting all of your
comments in there and responding to them and then
sonetines they're speaking to tables or figures if that's
needed, and then dependi ng on sonme of the comments,
sonetines the specs can change as well. And then
fundanmental differences, that's when you m ght hear about a
ROD amendnent. That's when you're anending the origina
ROD, and that's fundamental. That's if you're conpletely
just deciding, instead of in situ thernal treatnent |ike we
did, we're gonna actually address this with a different
technol ogy, and then address it in a different way. That
woul d be a fundanental change.

All right, so here's a map called Superfund sites.
| think we're all aware here, it's in St. Louis, Mchigan.
We are focused today nostly on QUL. So QUL is conposed of
former plant site, and this sort of 12 square bl ocks of
residential area that is next toit. And those are called
chem cal burn pits. The waste, both liquid and solids,
wer e taken over here and burned periodically. And right
now, we actually have in situ thermal treatnment going on,
which started in May. Well, it's operational in My, we

actually started out building it earlier. And we're

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
www.lexitaslegal.com California Firm Registration #179



© 00 N o o B~ O w N P

N N NN NN P PR R R R PR R P e
g b~ W N BB O © 00 N O O &~ wWw N+, O

Public Meeting July 31, 2024

Page 9
basi cally heating up the ground and extracting heat up all

fromthat side of the site.

Vel si col Chem cal, which we're gonna focus on
tonight, is made up of four operable units. And that is
what the ROD was witten for. It was witten for QUL, OU2
was a TCRA, or tine critical renmoval action that was
conducted in 1998 and 2006. And then we al so have OU3,
which is this stretch of river that's 1.25 mles fromthe
damto about here, 25 mles downstream And then OM4 from
here to the confluence of the Tittabawassee River. And it
addresses the riverbanks and the fl ood planes in those
ar eas.

The main features that we're gonna be talking
about tonight, | just want to nake sure we're all clear on
where these are. \Wat is the upgraded slurry wall? So,
the slurry wall was put inin the early '80s as a result of
a consent judgment in the United States and the state of
M chi gan and Vel sicol. And tonight, we're gonna be
focusing on the repair of that slurry wall in an area that
has substandard performance and a breach. The other area
that we're gonna talk about is the nonitoring well 19 area,
and that is over here. So, this purple outline, this is
the area that thermal treatnment was applied to this area.
So, this area, we basically cooked off a significant anmount

of the DNAPL that was the source for contamnation in this
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area. So, that was conducted in 2017, 2018. And the
monitoring well 19 area is the area between the area that
we cooked and the riverbank.

So, site history, | mean, we could probably talk
for 45 mnutes about the site history and the PBB crisis.
So, | just want to give you a brief set up to the rest of
the talk. But by no neans is this neant to be
conprehensive. Velsicol's industrial history stretches
fromthe md 1800s up to 1978. This part of M chigan has
very rich salt deposits. So, the chem cal manufacturing
companies did a ot of experinmentation with Bromne. On
the site there is DCE dichl orobenzene and DDD
di chl or odi phenyl di chl oroet hane. Then there's the PBB
crisis from1973 to 1977. Velsicol accidentally shipped
pol ybrom nat ed bi phenyl or PBB, a toxic flame retardant, to
a livestock feed plant. The contam nation went undetected
for about a year, and mllions of Mchiganders ate
contam nated meat, m |k, eggs, and chicken. | always
mention this book by Joyce Eggi nton called Poi soning
Mchigan. It's a great book and it goes into great detail.

So, after the destruction of the plants, they next
put in a slurry wall, which was put around the entire site.
So, the upgradient side, the land side that we're going to
tal k about today, is also on the downgradient side, which

isintheriver. And then there's a clay cap that's still
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present today. The idea was that was supposed to limt,

significantly limt any rain or infiltration of water into
the surface. That clay cap is not really doing its job
because water does get in through today.

And then there was a water collection systemthat
was running for a short period of tine. |It's not running
now and hasn't in a long time. The rest of these actions,
aside fromthis one, the reassessnent QU2 sedi nent cl eanup,
the EPA did this. And then the state of Mchigan did the
remedi al investigation and feasibility study, and then EPA
wote the QUL ROD, and then we've taken renedi al design and
the inmplenentation of the renedy system And then this
just has QU3 and OUM4, we're working on those currently, as
well as the study for the plant site.

All right, so real quick, let's go over the
geology. | just want to break it down very easily for you.
These are the three terns we're going to talk about today,
| ower unit, till unit, and shallow unit. Mstly, we're
going to be tal king about the shallow unit. So that's the
top unit. It's basically nmade out of sand. |It's where the
groundwater is. You'll hear ne tal king about shallow unit
groundwater. That's the groundwater that we're talking
about when it sits in that sand. Underneath it is the til
unit. That's a very perneable strata of geology. And so,

t he groundwater, for the nost part, is not going to nove
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down through the till unit. It's like it's holding nost of

the groundwater. Any DNAPL is usually sitting on the till
unit. There are sand seans that are in this till unit.
So, there's a till unit that does get to that. There's a
preferential pathway to that. And then this |ower unit
al so has groundwater, and that's part of the -- sone of the
points |I'mtalking about here.

And this is fromthe R, the renedial
I nvestigation, that was done in 2006, and they did the
addendumin 2009. And it's inportant because | just want
to point out what contam nants we're | ooking at and in what
mediumthey are. So, you know, the contam nants are in GV
which is groundwater. So, it's in groundwater and soil.
And when they were doing their investigations, basically
found vol atile organi c conpounds, sem -volatile organic
conmpounds, pesticides. There is PCBSA, it's witten down
here, this para-chl orobenzene sulfonic acid, but it's a |ot
easier to say PCBSA. That's a byproduct of DDE. It's not
a surprise that this is in the groundwater. And then there
was DNAPL. So, whenever they were doing borings, you know,
a lot of DNAPL was noted during the RI. And when you're
doing the renedial investigation, part of it is a risk
assessnent. And these chem cals when we send soil and
groundwater to the |ab, you get that back, become what we

t hi nk gave contam nant concern is a very specific
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connotation. And basically, it's risk-drive. So, if these

chem cals present a risk at a certain level, then they are
consi dered a contam nant of concern or COC. And this is
the list of those contamnants. And | don't think we
necessarily need to nenorize them because we've pretty
much tal ked about the risk-drive, the DDE, the PCBSA, and
t hen DNAPL.

So, on Velsicol, there's two types of DNAPL, and
like | said, DNAPL is that liquid that's very heavy, you
know, a lot of tines it's just going to travel through the
shallow unit and sit on that till unit. And one type has
very high concentrations of 1,2-DCA, PBB, PCBSA. And then
t he second type al so has high concentrations that these are
nmore fallible organics, |ike chlorobenzene. One of the
things that the ROD does, so in 2012, there was a list |ike
this in the ROD, if you go there, and then there's 12
remedi al action objectives. So, these are the objectives
that EPA needs to neet to say that this remedy is
successful. So, this is why, this is what we're doing.
The ones that we are going to be nost concerned with are
changes to the ROD for these four. So, preventing
I ngestion, inhalation, and direct contact of site-related
chem cal s of concern in groundwater, disputed, and
eco-receptors.

The second one is to prevent the mgration of
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site-related COCs fromunsaturated in the statute of

subsurface nedia to the groundwater or surface water beyond
the conpliance. The point of conpliance to the PBB, is the
boundary around what we want for the forner plant site.
So, anything beyond that, fromthe outside of it. W also
need to restore groundwater beyond that point of
conpliance, basically the residential area. And this final
one, elimnate off-site mgration of DNAPL to prevent the
contam nation of surface water and re-contam nati on of
sedinents in the Pine River.

So those are our objectives that basically speak
to the two changes that we're going to make. And these
obj ectives are not changing. These are still the things
that we need to neet for the renedy. Like |I mentioned
before, the renedy is 14 conponents, and it's very
conplicated, so I'mgoing to show you in this table, we're
going to wal k through the table, and then | have a graphic,
a series of graphics that build on each other, and show you
visually how you can do that. So, this renedy, the QUL
remedy, is basically containnment and source control through
treatment or renoval. Those are the main pieces of the ROD
and the QUL renmedy, that's what we focus on.

And then the green and yellow highlights, so the
green highlight is this part of the remedy that's in

progress. So right now, PSA is potential source area 1,
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potential source area 2. So those are the kind of the area

of QUL. It's dowmn on MA6, it's growi ng grass nicely now,
but we excavated over 120 tons of soil wthin the |ast
year. And we're in the final phase of that, we're just
waiting for the final report.

And then the yellow are the rep portions of the
remedy that are conplete. So, we are continuing operating
of this DNAPL and groundwater collection system but the
reference here al so, because | know there's a lot, and we
try not to use a lot, but sonetines it would nake the slide
busier than it already is. So, this goes on, we collect
DNAPL, in situ thermal for those areas in, on QUl, we
perforned that from 2017-2022, we renoved over 380, 000
pounds of DNAPL fromthe site. So that's all source
material that was treated.

And then the AMP, this is the residential
nei ghborhood, from 2014 to 2016, there were excavations of
the yards up in that 12-block area, adjacent to the site.
And then the bold text are the ones that we are working on
now. So vertical barrier, we'll talk about that today.
And then the MAL9 area. So, they're going to |ook |ike
this, and they're going to build on each other. GCkay, so
this is just a 3D cartoon, if you will, of Velsicol. And,
you know, the yellowis the boundary around QUL. Here is

where | keep tal king about PSA 1 and 2.
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The river is here, Pine Rver. And then we have

the shallow unit, this is where the groundwater is. And we
have the till unit, and then we have the lower unit, and we
al so have groundwater. And then we build on that. And so,
this first part, this is what we've conpleted. This is the
in situ thermal areas, there are two areas. This is area
one and then this grouping here is area two. Again, that's
where we heated up the ground and extracted over 380, 000
pounds of DNAPL.

And then this next portion is the potential source
areas. So, we have PSA 1 and 2, or these orange areas that
were excavated. And then PSA 3 and 4, we have not
addressed yet. So, these areas, as witten in the ROD,
wi || be addressed in the sonething called in situ chem ca
oxi dation, where we inject into the ground, knock down the
concentrations of those potential source areas. And then
here's the vertical barrier wall. So, this is what we're
going to be focusing a lot on later in the talk. So, the
red and white line, this is going to be the steel sheet
pile wall that we build. And that's on the downgradi ent
side. So that's the side of the shoreline that's along the
Pine River. And this will be heated or, you know,
installed into the till units. So, the till unit wll kind
of be the bottom bl ockade, and then we have the steel sheet

piles inthe river. And this is mainly to keep any DNAPL
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that is onsite fromgoing into the river. And that is its

primary function, and that addresses one of those renedi al
action objectives. But then behind it, green, is the
upgradient slurry wall.

So, this is the slurry wall that goes around the
entire site, but we are just focusing on the upgradient
portion. And this is the area that basically isn't
prepared yet. So, there's a breach there, and then we just
expand it out so that we can nmake sure we have all the
| eaki ng areas. And then here's the groundwater extraction
and treatnment systemw th the perineter drains. And then
we just, you know, everything else is kind of left out.

So, you still see the in situ areas, you still see the PSA
areas, and then the wall that's going around. And now
we're adding in, so here's going to likely be the |ocation
of the wastewater treatnment plant. And renenber, this is
all conceptual, so we're going to have an extraction
system And that extraction systemare these ground |ines
that are on the site.

This doesn't nean this is where they are going.
That cones during the design when we figure out, I|ike,
where do these lines need to go? How nmany do we need to
have? That sort of thing. And then we have these areas,
sorry, we have these wells where we will be extracting

water fromthe | ower, groundwater fromthe | ower outwash
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unit, and then also fromthe shallow unit. And then this

blue area, this is the perimeter drain. And the primry
function of the perineter drain is to keep the |evel of
groundwat er inside the barrier wall low And then | ooking
at this fromthe side, we also, part of the QUL renedy, is
this DNAPL punp to basically punp out DNAPL that's found in
the | ower outbox units. This is about 100 feet bel ow the
ground surface, and then this will be going into the ground
| oad unit.

And finally, with the engineered cap. The
engi neered cap is basically elimnating any direct contact
wth any of the contam nants that are still on site. And
then it also will limt any infiltration of rain and
surface water that can go into the site. And so, you can
still see fromthis. And then | want to just go through,
w thout talking, and just put it forward for you. Let's go
on to the upgradient slurry well repair. Just to remnd
you, we're going to be talking about this alignnent. The
other part of this is we're going to be talking about
pi ezoneters, which are also wells. They're just usually
smal [ er diameter wells. And we installed wells on the
inside of this slurry wall, and we installed wells on the
outside of the slurry wall. And they basically started
nunber one, and then go down here to nunber 42.

So, what is a slurry wall breach? W have a
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poster here that afterwards you can look at, if you want to

| ook at it sone nore. The photo or the graphic on the left
Is kind of Iike our current situation and then this is what
it should ook like after it's repaired. So, you know
right nowthis is the breach. W have a slurry wall that
was poured, and it does not sit inside the till. W need
it tosit inside the till so that groundwater is not going
under the slurry wall.

And we can tell that because the groundwater table
Is the sane here in this picture, you know, it's affecting
groundwat er where we're not having two different changes in
el evation. Now over here where the slurry wall is going
down into the till unit, so renenber the till unit is very
perneable. And then we have this perineter drain. The
perinmeter drain is going to control the level of
groundwater. So, this level of groundwater will be | ower
and then on the outside of the slurry wall, the outside of
groundwater table will be higher. And you know groundwat er
al ways wants to go fromhigh to low. So, the groundwater
here, as long as we have this perineter drain, it's going
to want to flow fromhere on to the site.

So, we're not going to have -- it's not going to
reverse. |It's not going to go fromthe site where the
contam nation is off site. | wanted to make sure we were

clear of that. And then here is a graphic that | want
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poi nt out here. So, this is a blowup of this area here.

So, essentially at the corner of Sagi naw and Watson, this
area fromthe denom nator group nunber 25 through 30 is
represented here. And this is the area that's about 350
feet of substandard performance. And within that is this
20-f oot breach.

So, if we go back to this picture, this is the
20-foot breach that we're seeing. And then all of these
bl ue dots, these are the pairs. Sonetines there's nore
than a pair. These are clusters of all of the piezoneters
or wells that we are using to neasure ground water. Al
right, so the vertical barrier wall description fromthe
RODis to install it, a vertical barrier needs to be around
the entire perineter of the site, decreased potential for
DNAPL and di ssol ved base COCs, so that just neans
cont am nated groundwater to discharge to the Pine R ver.
The only thing that can do that is not the upgradient
slurry wall because it does not flow fromthe upgradient
part to the Pine River it's fromthe sheet pile wall that
we are going to be installing, basically starting in
construction season ' 25,

So, we're under contract, we're about to issue the
award for that in August and then we will be installing the
sheet pile wall. So, the sheet pile wall is what is going

to decrease the potential for DNAPL and di ssol ved base COCs
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di scharging to Pine River. And also in the ROD, the sheet

pile was used as a representative vertical barrier

technol ogy and that is what we are going to use around the
river, but we are not going to use that on the upgradi ent
side and we will get to the reasons very shortly.

And then these are just a few other descriptions
fromthe 2012 ROD where we needed to locate it outside of
the current slurry wall and then install the perineter
drain. So, we are still going to be doing installing the
perineter drain. The sheet pile wall is going outside the
slurry wall on the down gradient side. So, all of these
are still going to be met. It's just that we're not
installing the ground, sorry, the sheet pile wall around
the entire perinmeter. Wat happened was we basically
started to see fromall of the, like, the renedia
I nvestigation reports that there was plenty of evidence
t hat showed that the down-gradient side was |eaking, and we
needed to repair it, and we needed the only way to do that
was wth the sheet pile wall.

The upgradi ent side, the evidence fromthe R was
very inconclusive. |t was not conplete. So, we went out
in 2019 to 2020, and then again in 2022, and we did
I nvestigations so that we could design and figure out how
we needed to address the up-gradient side. So, in 2019 to

2020, EPA went out and collected data, and we saw in that
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area of the corner of Sagi naw and Watson over there that

t here was substandard performance. G oundwater was not
active in the way that it should be if a slurry wall was
acting as a barrier to groundwater flow.

So, we went back out in 2022 and kind of focused
on that area where we knew groundwater was not active in
the way that we knew that the barrier wall was working in
the way that it should. So, there's many |ines of evidence
fromthose investigations. There's seven of them W
tal ked about that PSD document, and I will go through sone
of them five of themtoday, and it's going to be pretty
quick, but it's alot of information, and it's very
detailed. You can ask any questions afterwards, and you
can talk about it, but I"'mjust trying to present it in a
way that's understandable for everyone, wthout getting
bogged down and show ng, |ike, tables and tables, a |ot of
these are summaries that we're going to be show ng.

And then, | put the conclusion here, basically,

t hrough these seven lines of evidence, you know, sone are
much stronger than others, but together, sonme support, you
know, doing the repair conpletely on its own with just one
| ine of evidence, but we have seven here. W found that
the current upgradient slurry wall functions as part of the
vertical barrier wall system Upgradient slurry wall acts

as a barrier to groundwater in nost |ocations, except the
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identified area that | eads from here.

All right. So, before there was ever a slurry
wall, this is how groundwater would flow. So, the blue
arrows are basically the direction of groundwater to flow
And, you know, we can see here that groundwater flow used
to go across the neighborhood through the fornmer plant site
and into the river. So, it's flowing to this northwest
direction. Then, in the early '80s, the slurry wall was
installed. That's the red area here. What happened, and
nost inmportantly, is that this caused a groundwater divide.
So, what that nmeans is groundwater was still trying to flow
in that northwestern direction, but then it hits the slurry
wal |, and so then it goes, it basically divides. So, this
side goes up to the northeast, and this goes down to the
sout hwest. And then, inside, these arrows are just
showi ng, you know, there was |eakage on the site from al ong
this downgradient side. And then, here's the | eakage that
we are tal king about.

And it's really inportant. So, this divide, |'m
going to show you real data. There, there you go. W can
see that divide today, still. | nean, this is our
condition. So, these are contour |ines, we take
groundwat er neasurenents. And, basically, groundwater
flows fromhigh to low, so it goes fromthe highest

el evati on down. So, you can see here, to 2015. So, this
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Is after they shut off the nunicipal intake wells in the

area. This divide is still present, and it's still present
today. So, it's obviously in October 2016 and Cctober
2020. W see it back in the Rl. W'Ill look at those
docunments. You will see this divide there. So,
groundwat er has always flown, since the slurry wall, it's
al ways fl owed around, you know, basically, not through the
site, but around this site.

So, we al so neasured groundwater el evation
differences, and so | nentioned before that we had wells
that were on the inside of that slurry wall and had wells
that were on the outside of this slurry wall. So, what we
did was we enbedded the el evation, and basically if the bar
graph is greater than zero, so all of these, zero is down
here, all of these, this is the wells 1 through 13.
Basically, it's called a positive hydraulic gradient, and
It means it's flow ng away, like it wants to flow away from
the site. And the reason is, renenber there's a cap on the
site, it's not a very good cap, so water is infiltrating,
and inside that groundwater is nouthing, or it's getting
hi gher and hi gher and hi gher, and so groundwater al ways
wants to go fromhigh to | ow

So, it wants to flow fromthe site out into the
nei ghborhood. 1It's not going into the neighborhood; this

s just showing the condition that we're seeing there. And
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we have graphs of this for all of the responders, and this

I's predom nantly what we see, except we do not see this in
the area of the | eakage. So again, these are the positive
hydraulic gradients, so we're just taking the inside well,
and we're subtracting the elevation fromthe outside, or
inside fromthe outside well. Here we have negative or
very close to zero nunbers. These are basically, the flow
Is towards the site. So, like | said, we have this

mout hing on the inside of the site, and nost of the wall.
And then here, it's negative, and it's also showing this
substandard upgradient slurry well effect.

So, this is where we have to reach, it's right
around pi ezonmeter cluster nunber 28, but we are going to do
the repair 25 through 30. So basically, where we start to
see these positive gradients start up, so that we can
repair this whole area, and then just to nake sure that we
have everything repaired, that needs to be repaired.

Anot her piece of evidence that I'd like to share with you
I's the construction of the original slurry wall. So, in
this picture here, we have another little support here that
you can cone | ook at later, through which the slurry wal

Is represented by this pink area. So, it's essentially a
10-foot block, right, this is in the cross section. This
Is alnmost |ike each of us, |ike an old photographic slide,

right? And it was like in the ground, and you just pulled
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it out of the entire site and laid it down on the screen.

This is what you woul d see, and you would see that this is
the slurry wall here. And the slurry wall, for the nost
part, has been installed into the till unit, right?

Except for here, and this is by piezoneter nunber
28. Here we see sand, and so the slurry wall was installed
In the sand, so groundwater is able to go through the sand
because it's not in the mddle, and this is the breach that
we see. And this is just a picture of show ng the actua
soi|l blade fromnunber 28. And then one of the nore
conpelling, | think, clients of evidence is the analytical
data. These are showi ng anal ytical data. There's that
groundwat er divide again. So, this is the nei ghborhood,
and these are the wells. W have data here we're show ng
from literally since 2002 through 2020. But basically,
for the last 20 to 25 years, in the neighborhoods, we do
not see a problem

The groundwater is going to be emanating fromthe
siteintothis area. Al of these are show ng | evels that
are bel ow what they're called the MCLs, naxi mum cont am nant
| evels. But it's what our level is that we identified in
the ROD that needs to be at. So, none of those of the site
contam nants are found in the residential area. And then
again, here we did sonme hydraulic conductivity testing to

see how durable the current slurry wall is. Mst of them
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If we did in 2019 and we did investigation for 2022, to be

| nper meabl e, you mght look at this 10 to the m nus nunber.
So basically, 10 to the mnus 6 to about 10 to the m nus 8,
that is a very inpernmeabl e substance.

And out of these 11 sanples, 10 of themare 10 to
the mnus 7, 10 to the mnus 8, and one of those 10 to the
mnus 6. 10 to the mnus 7 is inportant because that was
fromthe consent decree that said it needs to be at |east
10 to the mnus 7 to the mnus 6. So, we are needing that
still inthe slurry wall. And even this one 10 to the
mnus 6, which | think is here, it's still inpermeable. 10
to the mnus 6, that's something that groundwater doesn't
hurt. Fromthose investigations, we decided, okay, let's
| ook at repairing this, what technology they' re going to
| ook at. And we have an engi neering evaluation. W |ook
at six repair methods for inplenment ability, effectiveness,
and cost.

And we selected soil mxing. The inplenent
ability is high because the materials are readily
avai | able. They're easy to get. The effectiveness is
high. The design life, you know, is 75 years mninum And
then it also provides isolation. And then the capital
costs, it's basically one-twentieth of the price. So,
here's the six repair technol ogies that we've | ooked at. |

hi ghlighted the soil mxing, the steel sheet pile wall.
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You know, this has a lifeline of maybe fifty years. 1t has

a pretty high cost. These two, the slurry wall
construction excavation, and they're on-caps crunching.
Very high cost in conparison to the other types of
t echnol ogi es. Maybe not as inplenentable, as well as not
necessarily as effective. This jet-frodding, we have to
basi cally pick that one out right away because we can't
install it individually. It's just inpossible. And the
tile wall is basically a fancy soil mxing. It has like a
short anount of points to it that woul d be good for
sonething like next to a river, but not necessary. So, we
have sonme conponents to it that we don't really need, and
don't really fit into this site's needs.

Here's the cost conmparison. So, fromthe
up- gradi ent portion of the rods, if you go into the rods,
pul | out the up-gradient portion of that barrier wall, and
you escal ate that cost from 2012 dollars to 2025 it's $22.6
mllion wth steel sheet pile wall. In contrast, it's nuch
cheaper to do the soil mxing and repair. So, MA9 area,
just to remnd you, this is over here on the side next to
the in situ thermal area, where we extracted over 51, 000
pounds of DNAPL in the lines of evidence that we collected
In that pre-design investigation, including DNAPL
screeni ng, groundwater sanpling, taking those |evel

measurenents, as well as conducting soil sanples.
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The conclusions fromthis are DNAPL in this area

was addressed through the in situ thermal treatment in 2017
and 2018. That was a source of nediation that we did, this
up-gradi ent of the MM9 area. Through our investigations,
there are isolated occurrences of locally trapped DNAPL.
DNAPL can be cooled off into vast pools, and it can al so be
very residual fromtiny pores where it can't prevent pore
pressure, and it just sits in that pore. There are many,
many different concepts to how DNAPL presents itself to the
subsurface, but based on our investigations, we think that
these are isolated. And then, additionally, once we get
t he permanent grade in the groundwater treatnent system
these w |l address the shallow unit of groundwater
contam nants and keep any DNAPL that's in the DNAPL site.
These two areas that are highlighted in pink or
red, these were the only two areas where they found the
residual DNAPL. And we put in a nonitoring well there,
moni tor and see what is that DNAPL doing. And we found
five inches of DNAPL in that well, we |ooked over and
sampled it, | think it was four tinmes, you know, a year
period, and that five inches never changed. What that's
telling us is that it's not noving in, it's not increasing,
there's not a source area that's bringing that in, and we
wanted to add that extension to get the residual, it's not

connected in the subsurface, it's likely the residual, and
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that's what it is.

Here's the area with the DNAPL that was treated,
the source area was treated. Here's the MM19 area. And
then just renmenber that, you know, upcom ng, the renedi al
design and the installation of this groundwater treatnent
system That wi |l al so address any contam nated
groundwater renoval in that area. So, the state's
perspective, Mchigan, EGE, D strict Departnent of
Environmental G eatl akes and Energy, they concur with our
remedy nodifications. So, they reviewed all of our
t echni cal docunments since the QUL ROD. They reviewed the
ESD docunent, and then they al so provided a deterrence
letter that's appendix Bin that ESD. And finally, the
next steps. So, we have the public coment period, July
15th, runs through August 13th at mdnight. So, you can
have all the time to submt coments through today.
There's three ways to do it. You can send Diane mail wth
your witten comment. You can nmake oral comments tonight,
and you can also go on to that website.

W will reviewall the comments, submt, and
respond to those in the responsiveness sumary. That's
going to be an appendi x of the final ESD. Tonight, there's
a court reporter. W wll be providing the transcript.
All of that will go into the appendi x of the final ESD
And then the final ESD, that docunent scheduled to be
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finalized by such authority this year. And then these are

our state contracts and that's all. Any questions?

UNI DENTI FI ED:  The graph, | didn't quite
understand what | was |ooking at. So, you were talking
about the flow and the inside and the outside. The bar
gr aph.

MS. KNOEPFLE: This one?

UNI DENTI FI ED: So, what am | really |ooking at?
I's that on the inside of the slurry wall?

MS. KNOEPFLE: Right.

UNI DENTI FIED: So that's the elevation of the
water inside the slurry wall?

MS. KNOEPFLE: So, if that's higher than the
outside. The outside is -- you're going to have a positive
nunber. W're taking the inside, and we're subtracting the
outside, and we're getting this bar graph greater than
zero. |t means the water wants to flow away fromthe site.
And then this area is the opposite. So, we're going to do
negati ve hydraulic.

UNI DENTI FIED: So, it's only getting through that
little breach?

MS. KNCEPFLE: Yes.

UNI DENTI FI ED:  Now, we know that the bentonite
soil doesn't mx, it wll erode. So, what you're putting

back in as a repair is simlar to what's already in there.
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And you're patching one little spot, and then you're

mxing, and |'mnot sure howit's all going to be put
together in there. Eventually, it's just going to be a
bentonite wall. And it's going to possibly erode over
time. Because water that is within the site, nothing
inside that site is clean. The contamnation will renain
on site. So that is going to help erode the soil, the
bentonite wall, and all of that in the future. And what
we're not trying to do here is have y'all come back.

MS. KNOEPFLE: The other thing is, we're going to
put in a perineter drain. So, what's going to happen to
this one is it's going to control the groundwater elevation
on the inside of the site. And this is going to be outside
of the site. The groundwater is going to go behind the
wall. So, this groundwater is going to want to go into the
site, all around the site. As long as we keep this
groundwat er el evation controlled by perimeter drain from
the site. So, we're not going to be having groundwat er
| appi ng up against the slurry wall or |apping up agai nst
the sheet pile wall. 1It's going to be what we call an
I nward gradi ent, and groundwater is going to want to keep
goi ng in.

UNI DENTI FIED: | have a couple of questions. Wat
is the |ifespan of an upgraded slurry wall? And the second

part is, what kinds of things or factors can |l ead to change
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in that |ifespan or what kind of activity since you' ve told

before it being vulnerable? So, it's already been in there
a couple of years, so that means we only have anot her 30
years of that?

EPA REPRESENTATIVE: 1'Il chime in. That's the
estimated design point. They can last a |lot longer. 75
years is just the m ni num dependi ng on the situation.

Don't forget, we're going to be nonitoring. Wuen it's
prepared, it will be monitored. |In those five-year reports
that cone out in every five years, we'll be indicating, you
know, what the data is telling us, what the burden is going
to be on any of it. W wll be doing alnmost |ike a
progress report on that type of review And if we see
degradation, then we will take action.

UNI DENTI FI ED. Exactly, and so now you have to
come back to the comunity.

MS. KNOEPFLE: Well, there's not a technology or a
barrier that we can put in that's going to |ast forever.
Even the sheet pile wall is about 50 years. [It's sonething
that we're going to nonitor. The state also, you know,
they don't want to be com ng back and repairing things al
the tine either. But we're putting in the best technol ogy
and the longest iteration that we can.

UNI DENTIFIED: It's still old technol ogy.

MS. KNOEPFLE: It's not old technology. Wll, old
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iIs the sense that it was used in the '"80s, but it's not old

technology. It's used all the tine. Well, | think a key
point here as well that | think that we have to think
about, especially in the agency, is what does the data say?
And the data is showi ng an anpl e anount of evidence,
multiple lines of evidence showing the effectiveness of
that wal | .

UNI DENTI FI ED:  Tal k about soil. \What are we
tal ki ng about? What type of soil? How do they mx it?
What do they put init?

M5. KNOEPFLE: So, this is Rachel Mdtt. She's our
desi gn manager. She heads up all the designs.

MS. MOIT: So, they will go in ahead of tinme, and
they wll put in a few soil boards to make sure that they
sel ect the right equipnment that can penetrate themfirst of
all. And then, they m ght choose sonething Ilike a dril
rig wth a colum in it, they mght choose a trencher,
which is kind of |ike, you know, |ooks |like a chain saw or
two, a big piece of equipnent. Sonething that will then,
you know, we're going to go over the existing slurry wall,
and they're going to drill down to get to depth. And then,
as they're pulling the auger or trencher out, they're going
to fill it. And so, they're going to mx that, you know,
on site separately. And so, as they're pulling out their

auger, they will fill that trench with that slurry mx.
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So, they have to do all of this testing as part of the

construction, to make sure that what is left behind wll
not degrade when it is exposed.

UNI DENTI FI ED:  So, the ampunt of bentonite that
they actually mix in matters as part of the perneability?

MS. KNCEPFLE: Yes, and they will, you know, they
w |l do testing before they even start doing the
construction, to make sure that they come up with a mx
design that wll neet the perneability requirenments. They
wll do additional testing while they're installing the
wal I, to make sure that it is nmeeting that perneability
requi rement .

UNI DENTI FI ED:  Just a foll ow up question. Has
CH2M done the slurry walls el sewhere?

MS. KNCEPFLE: CH2M are designers, the designers
can't do those things.

UNI DENTI FI ED: | just wondered if they've done
slurry walls with bentonite mxes in other parts of the
country?

M5. KNOEPFLE: Yes.

MS. RUSSELL: Well, | just wanted to mark the
tinme. We're about five mnutes past our original end tine,
but, you know, again, | just wanted to reiterate that if
you have questions or, you know, you want to submt a

formal comment, you can do that by the 13th, you can
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contact nyself or go to Jennifer as well and continue with

questions in that space as well. So, | just have one
public comment. Instead of taking a formal break, | just
want to check in with my court reporter real quick because
| have one from Walter and he wanted to nmake sure he
submtted a comment. So now |'ve got two, and we're just
going to go ahead and nove right into that. | just wanted
to rem nd everyone we're not able to answer questions,
because this is a formal comment part. W will respond to
these, and as Jennifer nentioned earlier, in a docunment we
call a responses summary. So, this will begin the oral
comment portion of the neeting. And Walter, I'mgoing to
have you stand up and I'mgoing to give you your
information to the court reporter, so they can spell it
correctly.

MR, SEYKA: M question is, is the residential
water line inthe city of St. Louis, a lot of these houses
have had their water lines in place for that type of an
operation. The city of Flint is replacing water |ines
because of |ead contam nation. Are we still drinking
contam nated water fromour own water systen? | think it's
time for you all to test it. Thank you

MS. RUSSELL: Al right, we have a second comment.
Jane Jel enek.

MS. JELENEK: This is about MM 19, and about the
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five inches of DNAPL that is collected in the bottomof it

has remai ned steady for quite some tine now. | think I
woul d be nore confortable in giving up the idea of the
collection trench on the side of the site if | knew that
EPA had punped out the five inches that are in there and
see if it fills up again. Instead of just assum ng that
because it hasn't noved that nothing, there's no other
reason for it than that it's just local residual stuff.
And maybe it is. But | would feel nore confortable as a
conmuni ty person concerned about giving out the best

cl eanup possible if you could just punp out the five inches
and see if it fills up again. Thank you.

MS. RUSSELL: Anyone else want to submt a conmment
before I close the public coment portion of this meeting?
All right, that concludes our neeting for this evening.
Thank you so much for comng out tonight and listening to
our presentation and sharing your questions and concerns.
We greatly appreciate it. Again, the comment period is
open until August 13th.

(Hearing concluded at 8:45 p.m)
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STATE OF M CH GAN ) SS
COUNTY OF BAY )

|, ROBERT J. TRUDELL, Certified Electronic
Reporter, a Notary Public in and for above county and
state, do hereby certify that the above hearing was taken
before me at the time and place hereinbefore set forth duly
recorded by ne and reduced to conmputer transcription; that
this is atrue, full and correct transcript; and that | am
not related to, nor counsel to any party nor interested in

the event of this cause.

l

{ '/ ¢ J?.‘- ///

ROBERT J. TRUDELL
CER 16210 Notary Public, Bay County

My conmi ssion expires: 12/4/2030

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
www.lexitaslegal.com California Firm Registration #179



Public Meeting

July 31, 2024Index: $22.6..area

$

$22.6 28:17

1

1 6:16 14:25 15:25
16:11 24:15

1,2-DCA 13:12
1.25 9:8

10 27:2,3,5,6,7,9,
10,11

10-foot 25:23
100 18:7
11 275

12 5:2,9 8:19
13:16

12-block 15:18
120 15:3
13 24:15

13th 30:15 35:25
37:19

14 5:13 14:15
15th 30:15
1800s 10:9

19 5:209:21 10:2
1973 10:14
1977 10:14
1978 10:9

1998 4:14 9:7

2000s 6:8
2002 26:15

2006 4:14 6:9 9:7
12:9

2009 6:1112:10
2011 6:12

2012 4:2513:15
21:7 28:17

2014 15:17
2015 23:25
2016 15:17 24:3
2017 10:1 29:2
2017-2022 15:13
2018 10:1 29:3

2019 21:22,24
27:1

4 16:12
40 4:21
42 18:24
45 4:21 10:5

50 33:19
51,000 28:21

6

6 27:3,7,9,11,12
60s 4:9

2

2 15:1,25 16:11
20 26:16
20-foot 20:6,8

2020 21:22,25 !
24:4 26:15 7 27:6,7.9
2022 21:22 22:5 _ _
271 75 27:21 33:6
2023 4:16 3
2025 28:17
25 9:9 20:3,21 8 27:3,6
25:14 26:16 80s 9:16 23:8 34:1
28 25:13 26:6,10 8:45 37:20

3 A
3 16:12 ability 27:16,19
30 20:3 25:14 33:3 | accidentally 10:14
350 20:4 acid 12:17
380,000 15:13 acting 22:4

16:8
3D 15:23

action 5:117:1 9:6
13:17 17:3 33:14

actions 11:7
activate 6:21

active 22:3,6
activity 33:1
acts 22:24
actual 26:9
add 29:24

addendum 6:10,
11 12:10

adding 17:15

additional 6:24
35:10

additionally 29:11

address 8:13,14
21:24 29:13 30:6

addressed 16:13,
14 29:2

addresses 9:11
17:2

adjacent 15:18
affecting 19:10
agency 344
agenda 4:19
ahead 34:13 36:7
alignment 18:18
amending 8:10
amendment 8:10

amount 9:24
28:10 34:5 35:4

AMP 15:16
ample 34:5

analytical 26:11,
12

appendix 30:13,
22,24

applied 9:23

area 4:12 5:20
8:20 9:19,20,21,

888-893-3767
www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS




Public Meeting

July 31, 2024Index: areas..complete

23,24 10:1,2 14:7,
2515:1,18,21
16:6,7 17:7 18:2
20:1,3,4 22:1,6
23:1,9 24:2 25:3,
16,22 26:19,23
28:19,21 29:1,4,
23 30:2,3,7 31:18

areas 9:12 15:12
16:6,11,13,16
17:10,13,14,23
29:15,16

arrows 23:4,15

assessment 6:6
12:23

assuming 37:6
ate 10:17
auger 34:22,25

August 20:23
30:15 37:19

authority 31:1
award 20:23
aware 4:18:17

B

back 4:235:6,7
6:8,24 8:1 12:24
20:7 22:5 24:4
31:25 32:9 33:16,
21

background 5:7
bar 24:13 31:5,16

barrier 15:20
16:17 18:4 20:12,
13 21:2 22:4,7,24,
25 28:16 33:18

base 20:15,25
based 29:10
basically 4:3 6:5

7:259:1,24 11:20
12:14 13:1 14:7,
11,20 17:7 18:6,
11,23 20:20 21:14
22:18 23:4,13,23
24:7,13,16 25:7,
14 26:15 27:3,23
28:7,9

basis 5:18
begin 36:11

bentonite 31:23
32:4,8 35:4,18

big 5:12 34:19
biphenyl 10:15
blade 26:10
block 25:23
blockade 16:24
blocks 8:19
blow-up 20:1

blue 18:2 20:9
23:3

board 5:15
boards 34:14
bogged 22:16
bold 15:19

book 10:19,20
borings 12:20
bottom 16:24 37:1

boundary 14:4
15:24

breach 9:20 17:8
18:25 19:5 20:6,8
26:8 31:21

break 11:16 36:3
bringing 29:23
Bromine 10:11
build 6:19 14:18

15:22 16:4,20
building 8:25
burden 33:11
burn 8:21
burned 8:22
busier 15:11
byproduct 12:18

C

call 5:106:17,25
32:20 36:11

called 8:16,20
10:19 16:14 24:16
26:20

cap 10:2511:3
18:10,11 24:18,19

capital 27:22
cartoon 15:23
caused 23:10
CH2M 35:14,15
chain 34:18

change 5:4,5,21,
22 7:6,14,17 8:8,
15 32:25

changed 29:21
changing 14:13
cheaper 28:19
check 36:4

chemical 4:10
8:21 9:310:10
16:14

chemicals 4:5
12:23 13:2,23

chicken 10:18
chime 33:5

chlorobenzene

13:14

choose 34:16,17
city 36:17,19
clay 10:2511:3
clean 32:6

cleanup 4:1311:8
37:11

clear 9:14 19:25
clients 26:11
close 25:7 37:14
cluster 25:13
clusters 20:10
COC 13:3

COCS 5:1014:1
20:15,25

collect 15:11

collected 21:25
28:22 37:1

collection 11:5
15:8 37:4

column 34:17

comfortable 37:3,
9

comment 7:24
30:14,18 35:25
36:3,6,9,12,23
37:13,14,18

comments 8:2,5,7
30:16,18,20

community 33:16
37:10

companies 10:11

comparison 28:4,
14

compelling 26:11

complete 15:7
21:21

888-893-3767
www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS




Public Meeting

July 31, 2024Index: completed..dissolved

completed 6:9,11,
14 16:5

completely 8:11
22:21

complex 5:12 7:22
compliance 14:3,7

complicated
14:16

components 5:13
14:15 28:12

composed 8:18

compounds
12:15,16

comprehensive
10:8

concentrations
13:12,13 16:16

concepts 29:9
conceptual 17:17

concern 5:10
12:25 13:3,23

concerned 13:20
37:10

concerns 37:17

concluded 37:20
concludes 37:15
conclusion 22:18
conclusions 29:1
concur 30:9

condition 23:22
24:25

conditions 5:21
7:6
conducted 4:14
9:7 10:1

conducting 28:25

conductivity

26:24
confluence 9:10
connected 29:25
connotation 13:1
consent 9:17 27:8
considered 13:3

construction 7:2
20:21 25:19 28:3
35:2,8

contact 13:22
18:11 36:1

containment
14:20

contaminant
12:25 13:3 26:20

contaminants 5:9
12:11,12 13:4
18:12 26:23 29:14

contaminated
10:18 20:16 30:6
36:21

contamination
9:2510:16 14:9
19:24 32:6 36:20

continue 36:1
continuing 15:7
contour 23:22
contract 20:22
contracts 31:2
contrast 28:18

control 14:20
19:15 32:12

controlled 32:17
conversation 5:17
cooked 9:24 10:3
cooled 29:6
corner 20:2 22:1

correctly 36:15

cost 7:10,12 27:17
28:2,4,14,17

costs 27:23
country 35:19
couple 32:23 33:3

court 30:23 36:4,
14

crisis 10:5,14
criteria 4:22
critical 9:6
cross 25:23
crunching 28:3

current 19:3 21:8
22:23 26:25

D

dam 9:9

data 6:24 21:25
23:20 26:12,14
33:11 34:4,5

DBT 4:12

DCE 10:12

DDD 10:12

DDE 12:18 13:6
decide 7:13
decided 27:13
deciding 8:12
decision 6:13
decisions 4:24 5:8
decrease 20:25
decreased 20:14
decree 27:8
degradation 33:14
degrade 35:3

denominator 20:3
dense 4:2
Department 30:8

depending 4:21
8:7 33:7

deposits 10:10
depth 34:21
description 20:12
descriptions 21:6

design 6:17,237:4
11:11 17:21 21:23
27:21 30:5 33:6
34:12 35:9

designers 35:15
designing 6:17
designs 34:12
destruction 10:21
detail 10:20
detailed 22:13
deterrence 30:12
diameter 18:21
Diane 30:17

dichlorobenzene
10:12

dichlorodiphenyld
ichloroethane
10:13

differences 5:19
7:20 8:9 24:10

direct 13:22 18:11

direction 23:4,8,
12

discharge 20:16
discharging 21:1
disputed 13:23

dissolved 20:15,

888-893-3767

www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS




Public Meeting

July 31, 2024Index: District..flown

25
District 30:8

divide 23:10,19,21
24:2.,5 26:13

divides 23:13

DNAPL 4:1,3,6
9:2512:2,20,21
13:7,8,9 14:8
15:8,12,14 16:9,
25 18:6 20:15,25
28:22,23 29:1,5,6,
9,14,17,18,19
30:237:1

document 7:21
8:4 22:10 30:12,
25 36:10

documents 24:5
30:11

dollars 28:17
dots 20:9

down-gradient
21:17

downgradient
10:24 16:20 23:17

downstream 9:9

drain 18:2,3 19:14,
15,20 21:9,10
32:11,17

drains 17:11
drill 34:16,21
drinking 36:20
durable 26:25

E

earlier 8:25 36:10
early 6:8 9:16 23:8
easier 12:18
easily 11:16

easy 27:20

eco-receptors
13:24

effect 25:11
effective 28:6

effectiveness
27:16,20 34:6

Egginton 10:19
eggs 10:18
EGLE 30:8

elevation 19:12
23:25 24:9,13
25:531:11 32:12,
17

eliminate 14:8
eliminating 18:11
emanating 26:18
embedded 24:13
end 6:1 35:22
Energy 30:9

engineered 18:10,
11

engineering 27:15
entails 8:4

entire 6:15 10:22
17:6 20:14 21:14
26:1

Environmental
30:9

EPA 11:9,10 13:18
21:25 33:537:5

equipment 34:15,
19

erode 31:24 32:4,7
escalate 28:17

ESD 30:12,13,22,
24,25

essentially 20:2
25:22

estimated 33:6
evaluate 7:10
evaluation 27:15
evening 37:15
Eventually 32:3

evidence 5:23
21:16,20 22:8,19,
22 25:18 26:11
28:22 34:5,6

excavated 15:3
16:12

excavation 4:15
6:19 28:3

excavations 15:17
excavator 7:2
existing 34:20
expand 17:9

experimentation
10:11

explanation 5:18
7:20

exposed 35:3
extension 29:24
external 7:22

extracted 16:8
28:21

extracting 9:1
17:24

extraction 17:10,
17,18

F

factors 32:25
fairly 7:15

fallible 13:14
fancy 28:9
fast 4:21

feasibility 6:11
11:10

features 9:13
feed 10:16

feel 37:9

feet 18:7 20:5
fifty 28:1

figure 17:21 21:23
figures 8:6

file 7:17

fill 34:23,25

fills 37:6,12

final 14:7 15:4,5
30:22,24,25

finalize 8:3
finalized 31:1

finally 5:2518:10
30:13

find 7:9
finishing 4:16
fit 28:13
five-year 33:9
flame 10:15
Flint 36:19
flood 9:11

flow 19:21 20:18
22:4 23:3,4,5,11
24:17,23 257
31:5,17

flowed 24:7
flowing 23:7 24:17
flown 24:6

888-893-3767

www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS




Public Meeting

July 31, 2024Index: flows..installing

flows 23:24
focus 9:3 14:22
focused 8:18 22:5

focusing 9:19
16:18 17:6

follow-up 35:13
forever 33:18
forget 33:8

formal 35:25 36:3,
9

forward 18:16

found 12:15 18:6
22:22 26:23
29:16,18

function 17:2 18:3
functions 22:23

fundamental 8:9,
11,15

future 32:8

G

gave 12:25
geology 11:16,24
give 10:6 36:13
giving 37:3,10

good 5:15 24:19
28:10

grade 29:12

gradient 21:11
24:16 32:21

gradients 25:4,15

graph 24:14 31:3,
6,16

graphic 6:4 14:17
19:2,25

graphics 14:18

graphs 25:1
grass 4:17 15:2
great 10:20

greater 24:14
31:16

Greatlakes 30:9
greatly 37:18

green 14:23,24
17:3

ground 9:1 16:8,
1517:18 18:8
20:11 21:13 25:25

groundwater
11:21,22,25 12:2,
6,13,19,24 13:23
14:2,6 15:8 16:2,4
17:10,25 18:4
19:7,9,11,16,18,
19 20:16 22:2,4,6,
25 23:3,4,5,10,11,
23 24:6,9,20,21
26:7,13,18 27:12
28:24 29:12,13
30:5,7 32:12,14,
15,17,18,21

group 20:3
grouping 16:7
growing 4:17 15:2
GW 12:12

heart 5:17
heat 9:1
heated 16:8,22
heating 9:1
heavier 4:4
heavy 13:9
height 4:9

high 13:12,13
19:19 23:24 24:22
27:19,21 28:2,4

higher 19:18
24:21 31:13

highest 23:24
highlight 14:24

highlighted 27:25
29:15

highlights 14:23
historic 4:8
history 10:4,5,8
hits 23:12
holding 12:1
houses 36:17
hurt 27:13

hydraulic 24:16
25:4 26:24 31:19

H

half 5:13
happen 32:11

happened 21:14
23:9

heads 34:12
hear 8:1,2,9 11:21
hearing 37:20

idea 11:1 37:3

identified 23:1
26:21

impermeable
27:2,4,11

implement 27:16,
18

implementable
28:5

implementation
11:12

important 12:10
23:19 277

importantly 23:10
Impossible 28:8

inches 29:19,21
37:15,11

including 28:23

inconclusive
21:21

increasing 29:22
indicating 33:10
individually 28:8
industrial 10:8

infiltrating 24:19

infiltration 11:2
18:13

information 7:7,8
22:12 36:14

ingestion 13:22
inhalation 13:22
inject 16:15
input 6:1

inside 18:4,22
19:6,7 23:15
24:11,20 25:4,6,9

31:5,9,12,15 32:6,
13

install 20:13 21:8
28:8

installation 30:5

installed 16:23
18:21,22 23:9
26:4.6

installing 20:20,23
21:9,13 35:10

888-893-3767
www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS



Public Meeting

July 31, 2024Index: intake..Michigan

intake 24:1
interest 7:23

investigation 6:9,
10 11:10 12:9,22
21:16 27:1 28:23

investigations
6:257:512:14
21:23 22:9 27:13
29:4,10

isolated 29:5,11
isolation 27:22
issue 20:22

iteration 33:23

L

J

Jane 36:24
Jelenek 36:24,25
Jennifer 36:1,10
jet-frodding 28:6
job 11:3

Joyce 10:19
judgment 9:17
July 30:14

K

key 34:2

kind 4:95:87:14
15:1 16:2317:12
19:3 22:5 33:1
34:18

kinds 32:25
knew 22:6,7 37:4
knock 16:15

KNOEPFLE 31:7,
10,13,22 32:10
33:17,25 34:11
35:6,15,20

lab 12:24

laid 26:1

land 10:23
lapping 32:19
large 7:22

lead 32:25 36:20
leads 23:1

leakage 23:16,17
25:3

leaking 17:10
21:17

left 6:4 17:12 19:2
35:2

letter 30:13

level 7:913:218:3
19:15,16 26:21
28:24

levels 26:19,21
life 27:21
lifeline 28:1

lifespan 32:24
33:1

limit 11:1,2 18:13

lines 5:2317:18,
22 22:8,19 23:22
28:22 34:6 36:18,
19

liquid 4:2,4 8:21
13:9

list 6:7 13:4,15
listed 6:6
listening 37:16
literally 26:15
livestock 10:16

load 18:9

local 7:23 37:8
locally 29:5
locate 21:7
location 17:15
locations 22:25

long 11:7 19:20
32:16

longer 33:6
longest 33:23

looked 27:24
29:19

lot 4:3,6,25 6:23
7:22,23 10:11
12:17,21 13:10
15:9,10 16:18
22:12,16 33:6
36:17

Louis 8:17 36:17

low 18:4 19:19
23:24 24:22

lower 11:18 12:5
16:317:25 18:7
19:16

M

M46 15:2

made 4:4 9:4
11:20

magnesium 4:12
mail 30:17

main 4:22 9:13
14:21

make 5:4,14,22
9:14 14:12 15:10
17:9 19:24 25:16
30:18 34:14 35:2,
8,11 36:5

manager 34:12

manufacturing
4:10 10:10

map 8:16

mark 35:21
material 15:15
materials 27:19
matters 35:5
maximum 26:20
MCLS 26:20

means 6:18 10:7
20:15 23:11 24:17
31:17 33:3

meant 10:7
measure 20:11
measured 24:9

measurements
23:23 28:25

meat 10:18
media 14:2
mediation 29:3
medium 12:12

meet 13:18 14:14
35:9

meeting 7:25 8:3
35:11 36:12
37:14,15

memorize 13:5
mention 10:19

mentioned 14:14
24:10 36:10

met 21:12

methods 6:18
27:16

Michigan 8:17
9:18 10:9,20 11:9
30:8

888-893-3767
www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS




Public Meeting

July 31, 2024Index: Michigan's..permeable

Michigan's 6:1

Michiganders
10:17

mid 4:9 10:9
middle 26:8
midnight 30:15

migration 13:25
14:8

miles 9:8,9
milk 10:18
million 28:18
millions 10:17

minimum 27:21
33:7

minor 7:15,18

minus 27:2,3,6,7,
9,11,12

minutes 4:21 10:5
35:22

mix 4:4 31:24
34:9,23,25 35:5,8

mixes 35:18

mixing 27:18,25
28:9,19 32:2

modifications
30:10

monitor 29:18
33:20

monitored 33:9

monitoring 5:20
9:21 10:2 29:17
33:8

Mott 34:11,13

mouthing 24:20
259

move 11:25 36:7
moved 37:7

moving 29:22
multiple 34:6
municipal 24:1
MW-19 30:3 36:25

MW19 15:21 28:19
29:4

N

national 6:7

necessarily 13:5
28:6

needed 8:7 21:7,
18,24

needing 27:9

negative 25:6,10
31:19

neighborhood
15:17 23:6 24:24
26:13

neighborhoods
26:16

nicely 15:2
non-aqueous 4:2
northeast 23:14
northwest 23:7

northwestern
23:12

noted 12:21
notice 7:6

number 5:18
18:24 20:3 25:13
26:5,10 27:2
31:15

numbers 25:7

O

objectives 5:11

13:17 14:11,13
17:3

occurrences 29:5
October 24:3
off-site 14:8
on-caps 28:3

one-twentieth
27:23

onsite 17:1
open 37:19
operable 6:159:4
operating 15:7
operation 36:19
operational 8:24
opposite 31:18
oral 30:18 36:11
orange 16:11
organic 12:15
organics 13:14

original 8:10
25:19 35:22

OUl 5:12 8:18 9:5
11:11 14:19,22
15:2,12,24 18:5
30:11

OuU2 9:511:8
OuU3 9:7 11:13
Ou4 9:911:13
outbox 18:7
outline 9:22
outwash 17:25
oxidation 16:15
oxide 4:12

P

p.m. 37:20
pair 20:10
pairs 20:9

para-
chlorobenzene
12:17

part 4:18 6:5 10:9
11:2512:6,22
14:24 16:5 18:5,
19 20:19 22:23
26:4 32:25 35:1,5
36:9

parts 6:16 35:18
past 4:16 35:22
patching 32:1
pathway 12:5

PBB 10:5,13,15
13:12 14:3

PCBSA 12:16,18
13:6,12

penetrate 34:15

performance 7:10,
11 9:20 20:5 22:2

performed 15:13

perimeter 17:11
18:2,3 19:14,15,
20 20:14 21:8,10,
14 32:11,17

period 7:24 11:6
29:21 30:14 37:18

periodically 8:22
permanent 29:12

permeability 35:5,
9,11

permeable 11:24
19:14

888-893-3767
www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS



Public Meeting

July 31, 2024Index: person..remedial

person 37:10
perspective 30:8
pesticides 12:16

phase 4:2 6:17,23
7:215:4

photo 19:2

photographic
25:24

pick 28:7

picture 4:7,8 7:1
19:10 20:7 25:20
26:9

pictures 4:8
piece 25:18 34:19
pieces 14:21

piezometer 25:13
26:5

piezometers
18:20 20:10

pile 16:20 20:19,
24 21:2,10,13,19
27:25 28:18 32:20
33:19

piles 16:25

Pine 4:11 14:10
16:1,22 20:16,19
21:1

pink 25:22 29:15
pits 8:21

place 36:18
plan 5:16:12
planes 9:11

plant 4:15 8:19
10:16 11:14 14:4
17:16 23:6

plants 10:21
plenty 21:16

point 4.7 6:15
12:11 14:3,6 20:1
33:6 34:3

points 12:7 28:10
Poisoning 10:19

polybrominated
10:15

pools 29:6
pore 29:7,8
pores 29:7

portion 7:5,18
16:10 17:7 28:15,
16 36:12 37:14

portions 15:6

positive 24:16
25:3,15 31:14

possibly 32:4
post-rod 4:23
poster 19:1

potential 14:25
15:1 16:10,16
20:14,25

pounds 15:14
16:9 28:22

poured 19:6

pre-design 6:25
28:23

predominantly
25:2

preferential 12:5
prepare 7:20,21

prepared 17:8
339

present 11:1 13:2
22:14 24:2

presentation 5:1
37:17

presents 29:9
pressure 29:8

pretty 13:522:11
28:2

prevent 13:25
14:8 29:7

preventing 13:21
price 27:23
primary 17:2 18:2
priorities 6:7
problem 26:17
process 4:235:3
6:4

production 4:10

progress 14:25
33:13

prompted 5:22
proposed 5:16:12
provided 30:12
providing 30:23

PSA 14:2515:25
16:11,12 17:13

PSD 22:10

public 7:16,24,25
8:3 30:14 36:3
37:14

pull 28:16
pulled 25:25
pulling 34:22,24
pump 18:6 37:11
pumped 37:5
purple 9:22

put 9:16 10:22
18:16 22:18 29:17
32:2,11 33:18
34:10,14

putting 6:18 8:4
31:24 33:22

Q

guestion 35:13
36:16

guestions 22:13
31:2 32:23 35:24
36:2,8 37:17

quick 11:1522:12
36:4

R

R-O-D 4:24
Rachel 34:11
rain 11:2 18:13

re-contamination
14:9

reach 25:12
read 6:4
readily 27:19

real 11:15 23:20
36:4

reason 24:18 37:8
reasons 21:5

reassessment
11:8

record 4:24 5:7
6:12 7:17

red 16:19 23:9
29:16

reference 15:9
reiterate 35:23
remain 32:6

remained 37:2

remedial 5:10 6:8,
10,17 7:1,4 11:10,

888-893-3767
www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS




Public Meeting

July 31, 2024Index: remedy..site

11 12:8,22 13:17
17:2 21:15 30:4

remedy 5:11,12
7:1811:12 13:18
14:14,15,19,20,
22,24 15:7 18:5
30:10

remember 6:8
17:16 19:13 24:18
30:4

remind 18:17
28:20 36:8

removal 9:6 14:21
30:7

remove 6:22
removed 15:13
rep 15:6

repair 5:259:19
18:17 21:18 22:21
25:14,16 27:16,24
28:19 31:25

repaired 19:4
25:17

repairing 27:14
33:21

replacing 36:19
report 15:533:13

reporter 30:23
36:4,14

reports 21:16 33:9

representative
21:2 335

represented 20:4
25:22

requirement 35:12
requirements 35:9

residential 8:20
14:7 15:16 26:23
36:16

residual 29:7,17,
24,25 37:8

respond 30:21
36:9

responders 25:1
responding 8:5
responses 36:11

responsiveness
30:21

rest 10:6 11:7
restoration 4:17
restore 14:6
result 9:16
retardant 10:15
reverse 19:23

review 4:235:8,9,
16 30:20 33:13

reviewed 30:10,11
revisit 5:6

RI 12:8,21 21:20
24:4

rich 10:10

rig 34:17

rises 7:9

risk 12:2213:2
risk-drive 13:1,6

river 4:11,13 6:21
9:8,10 10:25
14:10 16:1,22,25
17:1 20:16,19
21:1,4 23:7 28:11

riverbank 10:3
riverbanks 9:11

ROD 4:24 5:4,5,15
7:7,13 8:10,11 9:5
11:11 13:15,16,21
14:21 16:13 20:13

21:1,7 26:22
30:11

rods 28:15
running 11:6
runs 30:15

RUSSELL 35:21
36:23 37:13

S

Saginaw 20:2 22:1
salt 10:10
sampled 29:20

samples 27:5
28:25

sampling 28:24

sand 11:20,23
12:3 26:6,7

scheduled 30:25
scope 7:10,11
screen 26:1
screening 28:24
seams 12:3
season 20:21
section 25:23

sediment 6:22
11:8

sediments 14:10
select 34:15

selected 5:11,25
27:18

semi-volatile
12:15

send 12:23 30:17
sense 34:1

separately 34:24

series 14:18
set 10:6
SEYKA 36:16

shallow 11:18,19,
21 13:11 16:2
18:1 29:13

share 25:18
sharing 37:17

sheet 16:19,24
20:19,24 21:1,10,
13,19 27:25 28:18
32:20 33:19

shipped 10:14
shoreline 16:21
short 11:6 28:10
shortly 21:5

show 14:16,18
23:20

showed 21:17

showing 22:16,17
23:16 24:25 25:10
26:9,12,14,19
34:5,6

shut 24:1

side 9:2 10:23,24
16:21 18:5 21:5,
11,17,20,24
23:14,17 28:20
37:4

signed 4:257:7

significant 5:18
7:9,19,20 9:24

significantly 7:11,
1211:2

similar 31:25
sit 13:11 19:6,7

site 4:15,17,18 5:7
6:2,16 7:21,23,24
8:19 9:2 10:4,5,

888-893-3767
www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS




Public Meeting

July 31, 2024Index: site's..time

12,22 11:14 14:4
15:14,18 17:6,19
18:12,14 19:21,
23,24 20:14 23:6,
16 24:8,18,19,23
25:8,9 26:1,19,22
29:14 31:17 32:5,
6,7,13,14,16,18
34:24 37:4

site's 28:13

site-related 13:22
14:1

sites 8:16
sits 11:23 29:8
sitting 12:2

situ 8:12,23 15:12
16:6,14 17:13
28:21 29:2

situation 19:3
33:7

slide 15:10 25:24

slurry 5:20,24
9:15,16,19 10:22
17:4,5 18:17,22,
23,25 19:5,8,12,
17 20:18 21:8,11
22:3,23,24 23:2,8,
12 24:6,11,12
25:11,19,21 26:3,
6,25 27:10 28:2
31:9,12 32:19,24
34:20,25 35:14,18

smaller 18:21

soil 6:22 12:13,23
15:3 26:10 27:18,
25 28:9,19,25
31:24 32:7 34:8,9,
14

solids 8:21
sort 8:1917:23
source 9:25 14:20,

2515:1,14 16:10,
16 29:3,23 30:3

southwest 23:15
space 36:2
speak 14:11
speaking 8:6
specific 12:25

specifications
6:18

specs 8:8
spell 36:14
spot 32:1
square 8:19
St 8:17 36:17
stand 36:13
stands 4:2

start 6:3 25:14,15
35:7

started 8:24,25
18:23 21:15

starting 20:20

state 6:19:17 11:9
31:2 33:20

state's 30:7
States 9:17
statute 14:1
steady 37:2

steel 16:19,24
27:25 28:18

steps 6:230:14
strata 11:24
stretch 9:8
stretches 10:8
stronger 22:20

study 6:11 11:10,
14

stuff 37:8

submit 30:16,20
35:24 37:13

submitted 36:6
substance 27:4

substandard 9:20
20:522:2 25:11

subsurface 14:2
29:10,25

subtracting 25:5
31:15

successful 13:19
sulfonic 12:17
summaries 22:17

summary 30:21
36:11

Superfund 4:23
5:36:38:16

support 22:20
25:20

supposed 11:1

surface 11:3 14:2,
9 18:8,14

surprise 12:19

system 11:5,12
15:817:11,18
22:24 29:12 30:6
36:21

T

table 14:16,17
19:9,18

tables 8:6 22:16

taking 25:4 28:24
31:15 36:3

talk 4:215:3,23,24
9:21 10:4,7,24
11:17 15:20 16:18

22:14 34:8
talked 13:6 22:10

talking 4:6 9:13
11:19,21,22 12:7
15:25 18:16,18,19
23:18 31:4 34:9

TCRA 9:6
team 4:24
tech 7:16
technical 30:11

technologies
27:24 28:5

technology 5:25
8:14 21:3 27:14
33:17,22,24,25
34:2

telling 29:22 33:11
terms 11:17
test 36:22

testing 26:24 35:1,
7,10

text 15:19

thermal 8:12,23
9:23 15:12 16:6
28:21 29:2

thing 4:16 6:21
17:23 20:17 32:10

things 6:14 13:15
14:13 32:25 33:21
35:16

tile 28:9

till 11:18,23 12:1,
2,3,413:11 16:3,
23 19:6,7,13 26:4

time 9:6 11:6,7
30:16 32:5 33:22
34:2,13 35:22
36:22 37:2

888-893-3767

www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS




Public Meeting

July 31, 2024Index: times..yellow

times 6:24 13:10
29:20

tiny 29:7

Tittabawassee
9:10

today 4:6 7:19
8:18 10:24 11:1,4,
17 15:20 22:11
23:21 24:3 30:16

told 33:1

tonight 4:3,20
5:17 9:4,14,18
30:18,22 37:16

tons 15:3

top 6:411:20
toxic 10:15
transcript 30:23
trapped 29:5
travel 13:10

treated 15:15
30:2,3

treatment 8:12,23
9:2314:21 17:11,
16 29:2,12 30:5

trench 34:25 37:4
trencher 34:17,22

type 13:11,13
33:13 34:9 36:18

types 13:8 28:4

U

Underneath 11:23
understand 31:4

understandable
22:15

understanding
5:15

undetected 10:16

UNIDENTIFIED
31:3,8,11,20,23
32:23 33:15,24
34:8 35:4,13,17

unit 6:16 11:18,19,
20,21,24 12:1,3,4,
513:11 16:2,3,23
18:1,9 19:13 26:4
29:13

United 9:17

units 9:4 16:23
18:7

unsaturated 14:1

up-gradient 21:24
28:15,16 29:4

upcoming 30:4

upgraded 9:15
32:24

upgradient 5:19,
24 10:23 17:4,6
18:17 20:17,18
21:4,20 22:23,24
25:11

Vv

vast 29:6

Velsicol 5:7 6:16
9:3,18 10:14 13:8
15:23

Velsicol's 4:9 10:8

vertical 15:20
16:17 20:12,13
21:2 22:24

visually 14:19
volatile 12:15
volume 4:5

vulnerable 33:2

wW

waiting 15:5
walk 4:20 14:17

wall 5:20,24 9:15,
16,19 10:22
16:17,20 17:4,5,
14 18:4,22,23,25
19:5,8,12,17
20:12,18,19,24
21:8,10,11,13,19
22:3,7,23,24 23:3,
8,13 24:6,11,12
25:9,19,21 26:3,6,
25 27:10,25 28:2,
9,16,18 31:9,12
32:4,8,15,19,20,
24 33:19 34:7,20
35:11

walls 35:14,18
Walter 36:5,12

wanted 4:7 19:24
29:24 35:21,23
36:5,7

waste 8:21
wastewater 17:16

water 4:4,511:2,4,
514:2917:25
18:14 20:11 24:19
31:12,17 32:5
36:17,18,19,21

Watson 20:2 22:1
ways 30:17
website 30:19

wells 17:24 18:20,
21,22 20:11 24:1,
10,11,15 26:14

white 4:11 16:19
wondered 35:17
word 4:37:25

work 7:3

working 11:13
15:19 22:7

write 7:15

written 9:512:16
16:13 30:18

wrote 11:11

Y

y'all 32:9
yards 15:18

year 10:17 154
29:20 31:1

years 5:2,9 26:16
27:21 28:1 33:3,4,
7,10,19

yellow 14:23 15:6,
24

888-893-3767
www.lexitaslegal.com

Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F.

California Firm Registration #179

LEXITAS




	I. Introduction
	A. Site Name and Location
	B. Identification of Lead and Support Agencies
	C. Statement of Purpose
	D. Statutory Basis Issuance of the ESD
	E. Summary of Circumstances Necessitating this ESD
	F. Agency Determination
	G. Administrative Record
	H. Site History
	I. Contaminants of Concern
	J. Selected Remedy

	II. Basis for ESD
	A. Upgradient Slurry Wall Repair
	B. DNAPL in MW-19 Area

	III. State Comments
	IV. Statutory Determinations
	V. Public Participation Compliance
	VI. Declaration by the EPA
	Signature

	VII. References
	Figures
	Figure 1 Site Map
	Figure 2_Site_Features
	Figure 3 UGSW Repair Area
	Figure 4_MW-19_Area

	Tables
	Table 1 OU1 Remedy Components
	Table 2 COCs
	Table 3 MLE Summary
	Table 4 Modeled Remedy Extraction Summary
	Table 5 Cost Comparison UVBW and UGSW repair

	Appendix A - Administrative Record
	Administrative Record Update #4 September 2024

	Appendix B - EGLE Concurrence Letter
	EGLE Letter of Concurrence with ESD

	Appendix C - Additional Figures and Graphs
	Figure 01 GW Flow Before Slurry Wall
	Figure 02 GW Flow Post Slurry Wall
	Figure 03 - GW Elevation and Contours
	Figure 04 - 2022 GW elevation results
	Figure 05 UGSW location with GW flow directions
	Figure 06 UGSW location
	Figure 07 - Cross Section along UGSW
	Figure 08 - CPZ-28 Soil Boring
	Figure 09 GW Analytical Results Summary
	Figure 10 UGSW K Results
	Figure 11 MW-19 Area with cross section lines
	Figure 12 Cross Section A
	Figure 13 Cross Section B
	Figure 14 Cross Section C

	Appendix D - Responsiveness Summary
	Appendix E - Meeting Transcript
	Transcript
	Caption
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38

	Word Index
	Index: $22.6..area
	$22.6 (1)
	1 (5)
	1,2-DCA (1)
	1.25 (1)
	10 (11)
	10-foot (1)
	100 (1)
	11 (1)
	12 (4)
	12-block (1)
	120 (1)
	13 (1)
	13th (3)
	14 (2)
	15th (1)
	1800s (1)
	19 (3)
	1973 (1)
	1977 (1)
	1978 (1)
	1998 (2)
	2 (3)
	20 (1)
	20-foot (2)
	2000s (1)
	2002 (1)
	2006 (4)
	2009 (2)
	2011 (1)
	2012 (4)
	2014 (1)
	2015 (1)
	2016 (2)
	2017 (2)
	2017-2022 (1)
	2018 (2)
	2019 (3)
	2020 (4)
	2022 (3)
	2023 (1)
	2025 (1)
	25 (5)
	28 (3)
	3 (1)
	30 (3)
	350 (1)
	380,000 (2)
	3D (1)
	4 (1)
	40 (1)
	42 (1)
	45 (2)
	50 (1)
	51,000 (1)
	6 (5)
	60s (1)
	7 (3)
	75 (2)
	8 (2)
	80s (3)
	8:45 (1)
	ability (2)
	accidentally (1)
	acid (1)
	acting (1)
	action (6)
	actions (1)
	activate (1)
	active (2)
	activity (1)
	acts (1)
	actual (1)
	add (1)
	addendum (3)
	adding (1)
	additional (2)
	additionally (1)
	address (5)
	addressed (3)
	addresses (2)
	adjacent (1)
	affecting (1)
	agency (1)
	agenda (1)
	ahead (2)
	alignment (1)
	amending (1)
	amendment (1)
	amount (4)
	AMP (1)
	ample (1)
	analytical (2)
	appendix (3)
	applied (1)
	area (46)

	Index: areas..complete
	areas (14)
	arrows (2)
	assessment (2)
	assuming (1)
	ate (1)
	auger (2)
	August (3)
	authority (1)
	award (1)
	aware (2)
	back (14)
	background (1)
	bar (3)
	barrier (12)
	base (2)
	based (1)
	basically (31)
	basis (1)
	begin (1)
	bentonite (5)
	big (2)
	biphenyl (1)
	blade (1)
	block (1)
	blockade (1)
	blocks (1)
	blow-up (1)
	blue (3)
	board (1)
	boards (1)
	bogged (1)
	bold (1)
	book (2)
	borings (1)
	bottom (2)
	boundary (2)
	breach (8)
	break (2)
	bringing (1)
	Bromine (1)
	build (5)
	building (1)
	burden (1)
	burn (1)
	burned (1)
	busier (1)
	byproduct (1)
	call (5)
	called (6)
	cap (6)
	capital (1)
	cartoon (1)
	caused (1)
	CH2M (2)
	chain (1)
	change (10)
	changed (1)
	changing (1)
	cheaper (1)
	check (1)
	chemical (5)
	chemicals (4)
	chicken (1)
	chime (1)
	chlorobenzene (1)
	choose (2)
	city (2)
	clay (2)
	clean (1)
	cleanup (3)
	clear (2)
	clients (1)
	close (2)
	cluster (1)
	clusters (1)
	COC (1)
	COCS (4)
	collect (1)
	collected (3)
	collection (3)
	column (1)
	comfortable (2)
	comment (12)
	comments (6)
	community (2)
	companies (1)
	comparison (2)
	compelling (1)
	complete (2)

	Index: completed..dissolved
	completed (4)
	completely (2)
	complex (2)
	compliance (3)
	complicated (1)
	components (3)
	composed (1)
	compounds (2)
	comprehensive (1)
	concentrations (3)
	concepts (1)
	conceptual (1)
	concern (4)
	concerned (2)
	concerns (1)
	concluded (1)
	concludes (1)
	conclusion (1)
	conclusions (1)
	concur (1)
	condition (2)
	conditions (2)
	conducted (3)
	conducting (1)
	conductivity (1)
	confluence (1)
	connected (1)
	connotation (1)
	consent (2)
	considered (1)
	construction (6)
	contact (3)
	containment (1)
	contaminant (3)
	contaminants (7)
	contaminated (4)
	contamination (6)
	continue (1)
	continuing (1)
	contour (1)
	contract (1)
	contracts (1)
	contrast (1)
	control (3)
	controlled (1)
	conversation (1)
	cooked (2)
	cooled (1)
	corner (2)
	correctly (1)
	cost (7)
	costs (1)
	country (1)
	couple (2)
	court (3)
	crisis (2)
	criteria (1)
	critical (1)
	cross (1)
	crunching (1)
	current (4)
	dam (1)
	data (9)
	DBT (1)
	DCE (1)
	DDD (1)
	DDE (2)
	decide (1)
	decided (1)
	deciding (1)
	decision (1)
	decisions (2)
	decrease (1)
	decreased (1)
	decree (1)
	degradation (1)
	degrade (1)
	denominator (1)
	dense (1)
	Department (1)
	depending (3)
	deposits (1)
	depth (1)
	description (1)
	descriptions (1)
	design (12)
	designers (2)
	designing (1)
	designs (1)
	destruction (1)
	detail (1)
	detailed (1)
	deterrence (1)
	diameter (1)
	Diane (1)
	dichlorobenzene (1)
	dichlorodiphenyldichloroethane (1)
	differences (4)
	direct (2)
	direction (3)
	discharge (1)
	discharging (1)
	disputed (1)
	dissolved (2)

	Index: District..flown
	District (1)
	divide (6)
	divides (1)
	DNAPL (34)
	document (6)
	documents (2)
	dollars (1)
	dots (1)
	down-gradient (1)
	downgradient (3)
	downstream (1)
	drain (9)
	drains (1)
	drill (2)
	drinking (1)
	durable (1)
	earlier (2)
	early (3)
	easier (1)
	easily (1)
	easy (1)
	eco-receptors (1)
	effect (1)
	effective (1)
	effectiveness (3)
	Egginton (1)
	eggs (1)
	EGLE (1)
	elevation (8)
	eliminate (1)
	eliminating (1)
	emanating (1)
	embedded (1)
	end (2)
	Energy (1)
	engineered (2)
	engineering (1)
	entails (1)
	entire (6)
	Environmental (1)
	EPA (6)
	equipment (2)
	erode (3)
	escalate (1)
	ESD (5)
	essentially (2)
	estimated (1)
	evaluate (1)
	evaluation (1)
	evening (1)
	Eventually (1)
	evidence (11)
	excavated (2)
	excavation (3)
	excavations (1)
	excavator (1)
	existing (1)
	expand (1)
	experimentation (1)
	explanation (2)
	exposed (1)
	extension (1)
	external (1)
	extracted (2)
	extracting (2)
	extraction (3)
	factors (1)
	fairly (2)
	fallible (1)
	fancy (1)
	fast (1)
	feasibility (2)
	features (1)
	feed (1)
	feel (1)
	feet (2)
	fifty (1)
	figure (2)
	figures (1)
	file (1)
	fill (2)
	fills (2)
	final (6)
	finalize (1)
	finalized (1)
	finally (3)
	find (1)
	finishing (1)
	fit (1)
	five-year (1)
	flame (1)
	Flint (1)
	flood (1)
	flow (12)
	flowed (1)
	flowing (2)
	flown (1)

	Index: flows..installing
	flows (1)
	focus (2)
	focused (2)
	focusing (3)
	follow-up (1)
	forever (1)
	forget (1)
	formal (3)
	forward (1)
	found (6)
	function (2)
	functions (1)
	fundamental (3)
	future (1)
	gave (1)
	geology (2)
	give (2)
	giving (2)
	good (3)
	grade (1)
	gradient (3)
	gradients (2)
	graph (4)
	graphic (4)
	graphics (1)
	graphs (1)
	grass (2)
	great (2)
	greater (2)
	Greatlakes (1)
	greatly (1)
	green (3)
	ground (9)
	groundwater (58)
	group (1)
	grouping (1)
	growing (2)
	GW (1)
	half (1)
	happen (1)
	happened (2)
	heads (1)
	hear (4)
	hearing (1)
	heart (1)
	heat (1)
	heated (2)
	heating (1)
	heavier (1)
	heavy (1)
	height (1)
	high (9)
	higher (5)
	highest (1)
	highlight (1)
	highlighted (2)
	highlights (1)
	historic (1)
	history (3)
	hits (1)
	holding (1)
	houses (1)
	hurt (1)
	hydraulic (4)
	idea (2)
	identified (2)
	impermeable (3)
	implement (2)
	implementable (1)
	implementation (1)
	important (3)
	importantly (1)
	impossible (1)
	inches (5)
	including (1)
	inconclusive (1)
	increasing (1)
	indicating (1)
	individually (1)
	industrial (1)
	infiltrating (1)
	infiltration (2)
	information (4)
	ingestion (1)
	inhalation (1)
	inject (1)
	input (1)
	inside (16)
	install (3)
	installation (1)
	installed (6)
	installing (5)

	Index: intake..Michigan
	intake (1)
	interest (2)
	investigation (8)
	investigations (8)
	isolated (2)
	isolation (1)
	issue (1)
	iteration (1)
	Jane (1)
	Jelenek (2)
	Jennifer (2)
	jet-frodding (1)
	job (1)
	Joyce (1)
	judgment (1)
	July (1)
	key (1)
	kind (10)
	kinds (1)
	knew (3)
	knock (1)
	KNOEPFLE (11)
	lab (1)
	laid (1)
	land (1)
	lapping (2)
	large (1)
	lead (2)
	leads (1)
	leakage (3)
	leaking (2)
	left (4)
	letter (1)
	level (7)
	levels (2)
	life (1)
	lifeline (1)
	lifespan (2)
	limit (3)
	lines (10)
	liquid (4)
	list (3)
	listed (1)
	listening (1)
	literally (1)
	livestock (1)
	load (1)
	local (2)
	locally (1)
	locate (1)
	location (1)
	locations (1)
	long (3)
	longer (1)
	longest (1)
	looked (2)
	lot (17)
	Louis (2)
	low (4)
	lower (7)
	M46 (1)
	made (3)
	magnesium (1)
	mail (1)
	main (3)
	make (16)
	manager (1)
	manufacturing (2)
	map (1)
	mark (1)
	material (1)
	materials (1)
	matters (1)
	maximum (1)
	MCLS (1)
	means (7)
	meant (1)
	measure (1)
	measured (1)
	measurements (2)
	meat (1)
	media (1)
	mediation (1)
	medium (1)
	meet (3)
	meeting (6)
	memorize (1)
	mention (1)
	mentioned (3)
	met (1)
	methods (2)
	Michigan (6)

	Index: Michigan's..permeable
	Michigan's (1)
	Michiganders (1)
	mid (2)
	middle (1)
	midnight (1)
	migration (2)
	miles (2)
	milk (1)
	million (1)
	millions (1)
	minimum (2)
	minor (3)
	minus (11)
	minutes (3)
	mix (7)
	mixes (1)
	mixing (5)
	modifications (1)
	monitor (2)
	monitored (1)
	monitoring (5)
	Mott (2)
	mouthing (2)
	move (2)
	moved (1)
	moving (1)
	multiple (1)
	municipal (1)
	MW-19 (2)
	MW19 (3)
	national (1)
	necessarily (2)
	needed (5)
	needing (1)
	negative (3)
	neighborhood (5)
	neighborhoods (1)
	nicely (1)
	non-aqueous (1)
	northeast (1)
	northwest (1)
	northwestern (1)
	noted (1)
	notice (1)
	number (9)
	numbers (1)
	objectives (6)
	occurrences (1)
	October (2)
	off-site (1)
	on-caps (1)
	one-twentieth (1)
	onsite (1)
	open (1)
	operable (2)
	operating (1)
	operation (1)
	operational (1)
	opposite (1)
	oral (2)
	orange (1)
	organic (2)
	organics (1)
	original (3)
	OU1 (12)
	OU2 (2)
	OU3 (2)
	OU4 (2)
	outbox (1)
	outline (1)
	outwash (1)
	oxidation (1)
	oxide (1)
	p.m. (1)
	pair (1)
	pairs (1)
	para-chlorobenzene (1)
	part (17)
	parts (2)
	past (2)
	patching (1)
	pathway (1)
	PBB (5)
	PCBSA (4)
	penetrate (1)
	performance (5)
	performed (1)
	perimeter (12)
	period (5)
	periodically (1)
	permanent (1)
	permeability (3)
	permeable (2)

	Index: person..remedial
	person (1)
	perspective (1)
	pesticides (1)
	phase (5)
	photo (1)
	photographic (1)
	pick (1)
	picture (7)
	pictures (1)
	piece (2)
	pieces (1)
	piezometer (2)
	piezometers (2)
	pile (12)
	piles (1)
	Pine (7)
	pink (2)
	pits (1)
	place (1)
	plan (2)
	planes (1)
	plant (7)
	plants (1)
	plenty (1)
	point (8)
	points (2)
	Poisoning (1)
	polybrominated (1)
	pools (1)
	pore (2)
	pores (1)
	portion (8)
	portions (1)
	positive (4)
	possibly (1)
	post-rod (1)
	poster (1)
	potential (6)
	pounds (3)
	poured (1)
	pre-design (2)
	predominantly (1)
	preferential (1)
	prepare (2)
	prepared (2)
	present (5)
	presentation (2)
	presents (1)
	pressure (1)
	pretty (3)
	prevent (3)
	preventing (1)
	price (1)
	primary (2)
	priorities (1)
	problem (1)
	process (3)
	production (1)
	progress (2)
	prompted (1)
	proposed (2)
	provided (1)
	providing (1)
	PSA (5)
	PSD (1)
	public (7)
	pull (1)
	pulled (1)
	pulling (2)
	pump (3)
	pumped (1)
	purple (1)
	put (11)
	putting (4)
	question (2)
	questions (7)
	quick (3)
	R-O-D (1)
	Rachel (1)
	rain (2)
	re-contamination (1)
	reach (1)
	read (1)
	readily (1)
	real (3)
	reason (2)
	reasons (1)
	reassessment (1)
	record (4)
	red (3)
	reference (1)
	reiterate (1)
	remain (1)
	remained (1)
	remedial (14)

	Index: remedy..site
	remedy (14)
	remember (5)
	remind (3)
	removal (3)
	remove (1)
	removed (1)
	rep (1)
	repair (11)
	repaired (3)
	repairing (2)
	replacing (1)
	report (2)
	reporter (3)
	reports (2)
	representative (2)
	represented (2)
	requirement (1)
	requirements (1)
	residential (5)
	residual (5)
	respond (2)
	responders (1)
	responding (1)
	responses (1)
	responsiveness (1)
	rest (2)
	restoration (1)
	restore (1)
	result (1)
	retardant (1)
	reverse (1)
	review (6)
	reviewed (2)
	revisit (1)
	RI (4)
	rich (1)
	rig (1)
	rises (1)
	risk (2)
	risk-drive (2)
	river (19)
	riverbank (1)
	riverbanks (1)
	ROD (21)
	rods (2)
	running (2)
	runs (1)
	RUSSELL (3)
	Saginaw (2)
	salt (1)
	sampled (1)
	samples (2)
	sampling (1)
	sand (6)
	scheduled (1)
	scope (2)
	screen (1)
	screening (1)
	seams (1)
	season (1)
	section (1)
	sediment (2)
	sediments (1)
	select (1)
	selected (3)
	semi-volatile (1)
	send (2)
	sense (1)
	separately (1)
	series (1)
	set (1)
	SEYKA (1)
	shallow (7)
	share (1)
	sharing (1)
	sheet (13)
	shipped (1)
	shoreline (1)
	short (2)
	shortly (1)
	show (3)
	showed (1)
	showing (11)
	shut (1)
	side (16)
	signed (2)
	significant (5)
	significantly (4)
	similar (1)
	sit (3)
	site (51)

	Index: site's..time
	site's (1)
	site-related (2)
	sites (1)
	sits (2)
	sitting (1)
	situ (8)
	situation (2)
	slide (2)
	slurry (45)
	smaller (1)
	soil (15)
	solids (1)
	sort (2)
	source (10)
	southwest (1)
	space (1)
	speak (1)
	speaking (1)
	specific (1)
	specifications (1)
	specs (1)
	spell (1)
	spot (1)
	square (1)
	St (2)
	stand (1)
	stands (1)
	start (4)
	started (4)
	starting (1)
	state (5)
	state's (1)
	States (1)
	statute (1)
	steady (1)
	steel (4)
	steps (2)
	strata (1)
	stretch (1)
	stretches (1)
	stronger (1)
	study (3)
	stuff (1)
	submit (4)
	submitted (1)
	substance (1)
	substandard (4)
	subsurface (3)
	subtracting (2)
	successful (1)
	sulfonic (1)
	summaries (1)
	summary (2)
	Superfund (4)
	support (2)
	supposed (1)
	surface (5)
	surprise (1)
	system (10)
	table (4)
	tables (3)
	taking (4)
	talk (13)
	talked (2)
	talking (13)
	TCRA (1)
	team (1)
	tech (1)
	technical (1)
	technologies (2)
	technology (9)
	telling (2)
	terms (1)
	test (1)
	testing (4)
	text (1)
	thermal (7)
	thing (5)
	things (6)
	tile (1)
	till (15)
	time (12)

	Index: times..yellow
	times (3)
	tiny (1)
	Tittabawassee (1)
	today (12)
	told (1)
	tonight (9)
	tons (1)
	top (2)
	toxic (1)
	transcript (1)
	trapped (1)
	travel (1)
	treated (3)
	treatment (9)
	trench (2)
	trencher (2)
	type (5)
	types (2)
	Underneath (1)
	understand (1)
	understandable (1)
	understanding (1)
	undetected (1)
	UNIDENTIFIED (12)
	unit (26)
	United (1)
	units (3)
	unsaturated (1)
	up-gradient (4)
	upcoming (1)
	upgraded (2)
	upgradient (13)
	vast (1)
	Velsicol (7)
	Velsicol's (2)
	vertical (6)
	visually (1)
	volatile (1)
	volume (1)
	vulnerable (1)
	waiting (1)
	walk (2)
	wall (65)
	walls (2)
	Walter (2)
	wanted (7)
	waste (1)
	wastewater (1)
	water (19)
	Watson (2)
	ways (1)
	website (1)
	wells (11)
	white (2)
	wondered (1)
	word (2)
	work (1)
	working (3)
	write (1)
	written (5)
	wrote (1)
	y'all (1)
	yards (1)
	year (4)
	years (10)
	yellow (3)




	0: 
	UPGRADIENT SLURRY: 
	NAPL COLLECTION: 
	IN SITU THERMAL: 
	IN SITU THERMAL_2: 
	POINT OF COMPLIANCE: 
	undefined: 
	0_2: 
	undefined_2: Off
	undefined_3: Off
	undefined_4: Off
	undefined_5: Off
	undefined_6: Off
	undefined_7: 
	undefined_8: 
	undefined_9: 
	undefined_10: 
	undefined_11: 
	undefined_12: Off
	undefined_13: 
	N Bankson St: 
	undefined_14: 
	undefined_15: 
	undefined_16: 
	undefined_17: 
	undefined_18: 
	undefined_19: 
	undefined_20: 
	undefined_21: 
	undefined_22: 
	undefined_23: 
	aware St: 
	l: 
	N De: 
	0_3: 
	undefined_24: 
	undefined_25: 
	0_4: 
	U: 
	undefined_26: 
	0_5: 
	Treatment 5   ISTT for NAPLDBCP Areas 7   ISCO for PSA3 and PSA4: 
	Removal 6   DNAPL Recovery from Lower Outwash Unit 7 PSA1 and PSA2 Excavation 11  ANP Excavation: 
	Contaminants of Concern COCs1: 
	Subsurface Soil: 
	Onsite: 
	12 Dichloroethane: 
	x: 
	x12 Dichloropropane: 
	2 Butanone: 
	x2 Butanone: 
	xx: 
	xChlorobenzene: 
	xMethylene Chloride: 
	xMethylene Chloride_2: 
	xToluene: 
	xx_2: 
	Semivolatile Organic Compounds SVOCs: 
	Benzoapyrene: 
	x_2: 
	xBis2ethylhexylphthalate: 
	Polybrominated biphenyl PBB: 
	x_3: 
	xx_3: 
	x_4: 
	Pesticides: 
	Alpha BHC: 
	x_5: 
	xx_4: 
	DDT as 44 DDT and 24 DDT2: 
	x_6: 
	xx_5: 
	x_7: 
	xx_6: 
	xpara chlorobenzene sulfonic acid pCBSA2: 
	Polychlorinated biphenyls PCBs: 
	Total PCBs: 
	x_8: 
	Metals: 
	Barium: 
	Barium_2: 
	DNAPL3: 
	1 Groundwater Flow Contours: 
	Review of shallow unit groundwater flow contours before and after the installation of the slurry wall in 1983: 
	Offsite groundwater does not flow onto the Former Plant Site: 
	Appendix C  Figures 1 and 2: 
	MEC 1997 CH2M 2002 2017 2012 2020 2023b c d: 
	2 Groundwater Elevation Measurements: 
	Groundwater elevation measurements have been collected for over 40 years both before and after slurry wall installation Focused upgradient slurry wall studies in 2019 and 2022 collected manual and transducer groundwater elevation measurements in 54 piezometers: 
	a Groundwater elevation data indicate the location and extent of the breach and substandard performance area b Due to the shutdown of municipal drinking water wells the significant reduction of downward vertical gradient greatly reduces the ability of contaminants to exit the shallow unit and enter the till unit below the Site: 
	Appendix C  Figures 3 4 5 and 6: 
	Weston 2006  2009 CH2M 2017 2020 2023b c d: 
	3 Soil Boring Logs: 
	A total of 48 new piezometer pairs were installed along the upgradient slurry wall alignment All borings were logged to the till unit: 
	The soil boring at CPZ28 showed a 325 foot layer of  sand between the bottom of the slurry wall 15 ft below ground surfaceand the top of the till surface 1825 ft below ground surface: 
	The slurry wall was not keyed into the till layer during the 1983 slurry wall installation This is the location of and the reason for the breach: 
	Appendix C  Figures 7 and 8: 
	CH2M 2020 and 2023c: 
	4 Groundwater Analytical Data: 
	Analytical Results have been collected from the shallow unit groundwater in the adjacent or nearby properties for at least 30 years: 
	COC analytical results from shallow unit groundwater samples collected adjacent to the upgradient slurry wall breach do not exceed EPA maximum contaminant levels: 
	There is no plume emanating from the Site due to the slurry wall breach: 
	Appendix C  Figure 9: 
	6 Dye Testing: 
	Results from the 2019 remedial design investigation dye tracer study indicated the: 
	Based on collective groundwater elevation: 
	Table 4: 
	CH2M 2020 and: 
	7 Hydraulic: 
	5 Shelby tube samples were collected in 2019 and an additional 6: 
	Appendix C  Figure: 
	CH2M 2002 2020: 
	7 Hydraulic Conductivity: 
	5 Shelby tube samples were collected in 2019 and an additional 6 were collected in 2022: 
	Hydraulic conductivity values are representative of values for engineered lowpermeable layers and act as a barrier to groundwater flow: 
	Appendix C  Figure 10: 
	CH2M 2002 2020 and 2023c: 
	1 DNAPL Screening: 
	During intrusive work if contamination was encountered that looked like DNAPL it was noted on the soil boring and tested with field kits: 
	DNAPL was encountered and verified in two locations SB004 and SB014: 
	New monitoring well installed in the vicinity of the 2 DNAPL occurrences to measure DNAPL thickness and thereby mobilityfluctuations over time: 
	2 Groundwater Sampling: 
	Two new monitoring wells were installed and a total of 7 monitoring wells were sampled for this investigation: 
	Groundwater sample analytical data do not show widespread exceedances of the Michigan Part 201 water solubility criteria 2012 ROD groundwater performance standard  This supports the conclusion that DNAPL occurrences are isolated: 
	DNAPL was measured at one monitoring well the new monitoring well CMW19SI: 
	Approximately 5 inches of DNAPL was measured in CMW19SI at two different dates August 3 2022 and January 5 2023 and the thickness was unchanged: 
	DNAPL thickness is stable indicating the DNAPL is likely immobile and an isolated occurrence: 
	4 Soil Sampling: 
	17 new soil borings were advanced during this predesign investigation: 
	High spatial density of the soil borings and low frequency of DNAPL observations: 
	Modeled Flows: 
	Perimter Drain: 
	14 Remediation Wells: 
	Sum: 
	Cost from Feasibility Study and 2012 OU1 Record of Decision RODa construction costs  mobedemob  contingency  professional services: 
	Cost from Engineering Evaluation Technical Memorandum 2023 bRow1: 
	Row1: 
	1126000 Row1: 
	Pine River Downstream OU4: 
	0_6: 
	undefined_27: 
	undefined_28: 
	Pine River Downstream OU4_2: 
	0_7: 
	undefined_29: 
	undefined_30: 
	undefined_31: 
	CPZ3I: 
	0_8: 
	undefined_32: 
	CPZ12X: 
	undefined_33: 
	undefined_34: 
	undefined_35: 
	undefined_36: 
	undefined_37: 
	undefined_38: 
	undefined_39: 
	0_9: 
	undefined_40: 
	undefined_41: 
	undefined_42: 
	undefined_43: 
	undefined_44: 
	undefined_45: 
	undefined_46: 
	undefined_47: 
	undefined_48: 
	undefined_49: 
	undefined_50: 
	undefined_51: 
	undefined_52: 
	undefined_53: 
	undefined_54: 
	undefined_55: 
	undefined_56: 
	undefined_57: 
	undefined_58: 
	undefined_59: 
	undefined_60: 
	undefined_61: 
	undefined_62: 
	undefined_63: 
	undefined_64: 
	undefined_65: 
	undefined_66: 
	undefined_67: 
	undefined_68: 
	0_10: 
	UPGRADIENT SLURRY WALL: 
	GROUNDWATER FLOW DIRECTION: 
	0_11: 
	CPZ3I_2: 
	undefined_69: 
	undefined_70: 
	CPZ12X_2: 
	undefined_71: 
	undefined_72: 
	undefined_73: 
	undefined_74: 
	undefined_75: 
	undefined_76: 
	undefined_77: 
	undefined_78: 
	undefined_79: 
	undefined_80: 
	undefined_81: 
	undefined_82: 
	undefined_83: 
	undefined_84: 
	undefined_85: 
	undefined_86: 
	undefined_87: 
	undefined_88: 
	undefined_89: 
	undefined_90: 
	undefined_91: 
	undefined_92: 
	undefined_93: 
	undefined_94: 
	undefined_95: 
	undefined_96: 
	undefined_97: 
	undefined_98: 
	undefined_99: 
	undefined_100: 
	undefined_101: 
	undefined_102: 
	undefined_103: 
	undefined_104: 
	undefined_105: 
	undefined_106: 
	undefined_107: 
	undefined_108: 
	AREA OF DEGRADED UGSW PERFORMANCE: 
	SLURRY WALL BREACH IDENTIFIED: 
	GENERAL LOCATION OF: 
	undefined_109: 
	0_12: 
	0_13: 
	23x10 emfs 0  J: 
	407x10 emfs: 
	undefined_110: 
	oc: 
	CPZ42: 
	undefined_111: 
	undefined_112: 
	J: 
	0_14: 
	SOUTH: 
	undefined_113: 
	undefined_114: 
	SB004: 
	SB005: 
	SB008: 
	730: 
	undefined_115: 
	SB013: 
	SB011: 
	undefined_116: 
	undefined_117: 
	undefined_118: 
	undefined_119: 
	undefined_120: 
	undefined_121: 
	undefined_122: 
	undefined_123: 
	undefined_124: 
	Row2: 
	Well Graded Sand: 
	Silt: 
	Poorly Graded Sand: 
	Silty Sand: 
	Sample Interval: Off
	Clay: 
	Till: 
	Groundwater Level: 
	Lime Clay: 
	Gravel: 
	Sandy Clay: 
	Nonnative material: 
	SB002: 
	SB003: 
	SB009: 
	SB012: 
	undefined_125: 
	730_2: 
	undefined_126: 
	undefined_127: 
	undefined_128: 
	undefined_129: 
	undefined_130: 
	undefined_131: 
	undefined_132: 
	undefined_133: 
	undefined_134: 
	undefined_135: 
	undefined_136: 
	undefined_137: 
	undefined_138: 
	undefined_139: 
	Well Graded Sand_2: 
	Silt_2: 
	Sample Interval_2: Off
	Poorly Graded Sand_2: 
	Silty Sand_2: 
	Groundwater Level_2: 
	Clay_2: 
	Till_2: 
	Lime Clay_2: 
	Gravel_2: 
	Sandy Clay_2: 
	Nonnative material_2: 
	undefined_140: 
	undefined_141: 
	Rip Rap 12: 
	undefined_142: 
	undefined_143: 
	undefined_144: 
	undefined_145: 
	undefined_146: 
	undefined_147: 
	undefined_148: 
	undefined_149: 
	undefined_150: 
	undefined_151: 
	undefined_152: 
	undefined_153: 
	undefined_154: 
	undefined_155: 
	undefined_156: 
	Well Graded Sand_3: 
	Silt_3: 
	Poorly Graded Sand_3: 
	Silty Sand_3: 
	Sample Interval_3: Off
	Clay_3: 
	Till_3: 
	Groundwater Level_3: 
	Lime Clay_3: 
	Gravel_3: 
	Sandy Clay_3: 


