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EXECUTIVE SUMMARY

This 2019 Annual Corrective Action Implementation Summary Report and 2020 Work Plan (CAIP) is
being submitted to summarize the Corrective Action activities that were completed in 2019 and those
activities that are planned for 2020, in accordance with the Condition XI.R of the Operating License
issued September 25, 2015.

The current operating license period spans from 2015-2025. At the beginning of the license period, Dow
proposed corrective action goals that remained relatively unchanged through the initial years. After five
years and substantial changes in policy, regulation, approach and understanding, Dow and EGLE have
agreed that Dow should revisit these goals to reassess status, make adjustments, and establish
measurable milestones to achieve a positive determination that the HE EI has been met for the Soil Direct
Contact, Indoor Air and On-site Outdoor Air pathways.

The current phase of corrective action work at the Midland Facility prioritizes achieving the HE EI met
determination. Measurable milestones for this goal are necessary to ensure that once the appropriate
milestones have been achieved, there will be concurrence that the HE EI can be considered “under
control.”  A positive HE EI determination indicates that there are no “unacceptable” human exposures to
“contamination” (i.e., contaminants in concentrations in excess of appropriate risk-based levels) that can
be reasonably expected under current land- and groundwater-use conditions (for all “contamination”
subject to RCRA Corrective Action at or from the identified facility [i.e., site-wide]).

The 2020 updated primary goals for the License period, defined and discussed in more detail in the
subsequent sections, are as follows:

- Maintain “under control” for the Migration of Contaminated Groundwater EI

- Reach “under control” status for the HE EI for the Direct Contact (DC) to Soil Pathway at the
Midland Plant.

- Reach “under control” status for the HE EI for the On-Site Outdoor Air Pathway at the Midland
Plant.

- Reach “under control” status for the HE EI for priority buildings (Category 1 and Category 2
buildings) within the Midland Plant for Vapor Intrusion (VI)

- Develop plan for HE EI VI assessment of Category 3/Deferred Buildings

- Define and initiate management strategies as required at AOCs located along the Midland
Plant perimeter not contained by the Revetment Groundwater Interception System (RGIS)

- Implement additional Source Control measures where mobile free phase liquids are identified,
with priority given to those areas with potential to impact human health and the environment
beyond the source area.

In order to achieve these goals, Dow has prioritized corrective action activities, implemented planning,
and sampling and remedies in 2019, and has identified the next activities as described in this 2019
Summary Report and Work Plan for 2020.

Sections 1.0 through 3.0 provide introduction and background information regarding the goals and
objectives of the license period and a high-level summary of source control measures on site.  The
specific sections of the Work Plan listed below will describe the 2019 priority corrective actions
implemented and/or the work planned for 2020:

- Section 4.0 Revetment Groundwater Interception System
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- Section 5.0 Midland Plant Facility-Wide Vapor Intrusion Pathway

- Section 6.0 Midland Plant Facility-Wide Direct Contact to Soil Pathway

- Section 7.0 On-Site Outdoor Air Pathway

- Section 8.0   Sludge Dewatering Facility

- Section 9.0 Poseyville Landfill

- Section 10.0 Northeast Perimeter

- Section 11.0   Chemical Disposal Well 3

- Section 12.0 7th Street Purge Wells Area (Fuel Oil Tank Farm)

- Section 13.0  Mark Putnam Road AOC

- Section 14.0 Former Ash Pond AOC

- Section 15.0 B-Sewer Manhole B108 Area AOC

- Section 16.0 Overlook Park and 13s

Investigation activities at PLF, and Sludge Dewatering Facility (SDF) completed during 2019 support the
long-term site goal to maintain the EI status of “under control” for the migration of contaminated
groundwater.  The corrective actions for both the Direct Contact (DC) to Soil, Vapor Intrusion (VI), and
On-Site Outdoor Air Pathways continue to work towards achieving an “under control” status for the
Human Exposure EI.

Remediation plans developed for and implemented at the former Ash Pond AOC, 7th Street Purge Wells,
Mark Putnam Road AOC, and Northeast Perimeter (NEP) support the goal to define and implement
remedy for AOCs at the Midland Plant perimeter.  Continued operation of existing recovery systems and
the finalization of the field-scale pilot study at the B-Sewer Manhole B108 AOC will occur in 2020 to
maintain source control measures where mobile free phase liquids are identified.



The Dow Chemical Company 2019 Corrective Action Implementation Summary Report
and 2020 Work Plan

Midland Plant 1-1

AECOM January 2020

1.0 INTRODUCTION

Licensed hazardous waste management facilities are required to conduct corrective action as necessary
to protect the public health, safety, welfare, and the environment for all releases of a contaminant from
any waste management units (WMUs) at a facility, pursuant to Part 111.  The purpose of the Part 111
Corrective Action Program is to address releases of hazardous wastes and hazardous constituents at
hazardous waste management facilities in a timely manner.  Corrective actions conducted pursuant to
Part 111 are designed to be protective of human health and the environment both in the short-term and
long-term.  Short-term corrective action focuses on the implementation of interim actions to achieve
stabilization and to control the source(s) of release to reduce or eliminate, to the extent practicable,
further releases of hazardous waste or hazardous constituents that may pose a threat to human health or
the environment.  To be protective in the long-term, final remedies are designed and implemented to
achieve media specific cleanup objectives, either through remediation and/or institutional controls,
including identification of specific points of compliance and monitoring.

For the purposes of Part 111, corrective action applies to areas or units described as WMUs or areas of
concern (AOCs).  WMUs are defined as any discernible unit at which solid wastes have been placed at
any time, irrespective of whether the unit was intended for the management of solid or hazardous waste.
Such units include any area at the Midland Plant at which solid wastes have been routinely and
systematically released.  AOCs are areas where hazardous waste, hazardous constituents, or hazardous
substances may have been released to the environment on a non-routine basis, which may present an
unacceptable risk to public health, safety, welfare, or the environment, and are subject to the corrective
action requirements of Part 111 of Act 451 and the remediation requirements of Part 201 of Act 451.

The Michigan Operations Midland Plant is a large industrial site located in Midland, Michigan with an
operating history of over 115 years and multiple historical sources of contamination.  The site location is
identified in Figure 1-1.  The entire Midland Plant is designated as a WMU and within the Midland Plant;
there are a number of individual WMUs and AOCs.  The locations of the WMUs and AOCs at the Midland
Plant are shown in Figures 1-2 and 1-3, respectively.  A summary of each unit/area is provided on the
2019 update of Table B2-1 of the License - Summary of Actual or Potential Sources of Contamination
(Table 1-1)1.

At the Midland Plant, corrective action is performed in a phased approach that focuses on areas that
represent the greatest short-term risk to human health and/or the environment, which is consistent with
site corrective action objectives.

Corrective action at the Midland Plant focused on five main priorities:

- Site-Wide Containment;

- Worker Exposure Control Program;

- Monitored Natural Attenuation;

- Contaminant Mass Reduction; and

- Off-site Corrective Action.

1 As discussed in the November 2019 CA Status Update Meeting, the 2019 update of Table B2-1 includes an identification number
change for the WMUs and AOCs listed in the table.  The intent of the renumbering is to ensure that if new areas are added to the
table the organization of the table remains intact and that the existing areas are not assigned new numbers moving forward.  A
cross-walk detailing the new numbers assigned and the corresponding old numbers is included in Table 1-2.
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The goals of these activities and programs has been to achieve stabilization of the WMUs, meet the
Groundwater Contained Environmental Indicator (EI), manage worker exposure, and address off-site
releases.  The current phase of corrective action emphasizes meeting the Human Exposure (HE) EI.

This 2019 Annual Corrective Action Implementation Summary Report and 2020 Work Plan (2019/2020
CAIP) is being submitted to summarize the Corrective Action activities completed in 2019 and those that
are planned for 2020, in accordance with the Condition XI.R of the Operating License issued September
25, 2015.

As discussed further in Section 2.0, the schedule for the current license period (2015 to 2025) has been
updated and is summarized in the updated Corrective Action Implementation Plan High Level Overview
(Figure 1-4).
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2.0 GOALS AND OBJECTIVES FOR LICENSE PERIOD

The current operating license period spans from 2015-2025. At the beginning of the license period, Dow
proposed corrective action goals that remained relatively unchanged through the initial years. After five
years and substantial changes in policy, regulation, approach and understanding, Dow and EGLE have
agreed that Dow should revisit these goals to reassess status, make adjustments, and establish
measurable milestones to achieve a positive determination that the HE EI has been met for the Soil Direct
Contact, Indoor Air and On-site Outdoor Air pathways.

As detailed in Section 1.0, the current phase of corrective action work at the Midland Facility prioritizes
achieving the HE EI met determination. Measurable milestones for this goal are necessary to ensure that
once the appropriate milestones have been achieved, there will be concurrence that the HE EI can be
considered “under control.”  A positive HE EI determination indicates that there are no “unacceptable”
human exposures to “contamination” (i.e., contaminants in concentrations in excess of appropriate risk-
based levels) that can be reasonably expected under current land- and groundwater-use conditions (for
all “contamination” subject to RCRA Corrective Action at or from the identified facility [i.e., site-wide]).

The 2020 updated primary goals for the License period, defined and discussed in more detail in the
subsequent sections, are as follows:

- Maintain “under control” for the Migration of Contaminated Groundwater EI

- Reach “under control” status for the HE EI for the Direct Contact (DC) to Soil Pathway at the
Midland Plant.

- Reach “under control” status for the HE EI for the On-Site Outdoor Air Pathway at the Midland
Plant.

- Reach “under control” status for the HE EI for priority buildings (Category 1 and Category 2
buildings) within the Midland Plant for Vapor Intrusion (VI)

- Develop plan for HE EI VI assessment of Category 3/Deferred Buildings

- Define and initiate management strategies as required at AOCs located along the Midland
Plant perimeter not contained by the Revetment Groundwater Interception System (RGIS)

- Implement additional Source Control measures where mobile free phase liquids are identified,
with priority given to those areas with potential to impact human health and the environment
beyond the source area.

Each of the goals is discussed further below.

2.1 Achieve Control of Human Exposures

As part of the License Reapplication for the current operating license, Dow completed the Resource
Conservation and Recovery Act (RCRA) EIs for Human Health for the Midland Facility.  Based on the
conclusions of the EI, the following exposure pathways warrant further evaluation to achieve “under
control” status under the EI:

- Soil Direct Contact (DC)

- Indoor Air

- On-Site Outdoor Air
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The conclusions of the EI determination found that soils (surface and subsurface soils) were known to be
contaminated above appropriately protective risk-based levels.  The EI conclusions indicated that it was
unknown whether or not indoor air due to VI was contaminated above appropriately protective risk-based
levels.  Based on the ongoing ambient air monitoring program, no significant impact has been identified at
the facility; however, Dow will continue to evaluate the ambient air pathway (on-site outdoor air) as data is
collected for the DC assessment.

In order to reach the HE EI under control status for the Midland Plant, it is necessary to reach this
determination for each of the remaining inconclusive pathways independently.  Measurable milestones
have been developed to establish when HE EI will be considered met for portions of or each of the three
remaining pathways.  Dow has also developed a high-level conceptual schedule to meet these
milestones.

The revised schedule as well as the associated proposed milestones are subject to change due to an
adaptive management approach.  This approach is employed to use sound science and technology to re-
evaluate and prioritize site activities to account for new information and changing site conditions to target
management and resource decisions with the goal of reducing site uncertainties and continuing site
progress.

The following subsections present further discussion on the soil DC, indoor air, and on-site outdoor air
exposure pathways and an overview of how Dow plans to achieve “under control” status for each of these
medium.

2.1.1 Soil Direct Contact

Surface soil (< 2 ft deep) contamination is generally present throughout the Facility as a result of historical
releases from former combustion units and manufacturing units and largely contains persistent
compounds with low solubility that are strongly sorbed to soil particles.  Subsurface soil (> 2 ft deep)
contamination is generally present throughout the Facility as a result of historical releases from
manufacturing or WMUs and may also include volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), and metals, in addition to the persistent compounds also found in surface soil.

The soil DC pathway includes exposure via long-term dermal contact with and ingestion of soils
throughout the soil column, regardless of depth.  For potential on-site receptors, this exposure pathway is
complete.  Aerial dispersion, wind-blown dust, and operations of the facility over time have yielded some
detected soil concentrations near or at the surface that are greater than the soil DC non-residential
generic criteria.  Exposure to soils at depth is not reasonably expected to be significant since the
exposure routes are managed by the required use of personal protective equipment (PPE) specified in
the Worker Exposure Control Plan (Appendix C of Attachment 19 of the License).

Beginning in 2001, presumptive remedy was performed at the site in the form of surface cover
enhancements in areas prioritized for early action to address elevated levels of dioxins and furans in
surface soils under the Enhanced Exposure Control Program for Phase I Areas. Areas were prioritized
using results from the 1996 and 1998 trace organic analysis of surface soils for dioxins and furans.  In
addition to the improvements to Phase I Areas, an additional 100 acres of vegetative storm water
detention areas have been constructed from 2009 to 2011 which also provided a direct contact (DC)
barrier to the existing soils.

While significant work was completed to improve surface cover at the Midland Plant prior to the current
license period there was still a large area eligible for assessment to determine if additional surface
improvements were warranted.  That remaining area of the Midland Plant, including gravel or grassed
areas that had not been addressed or assessed prior to the license period have been the focus of the DC
evaluation for enhanced surface cover.  From 2016-2019 Dow has completed sampling and assessment
on an additional 644 acres within the facility boundary.
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In order to achieve “under control” status for the HE EI for DC, Dow is evaluating the site in a phased
approach, primarily referred to as Zones (Figure 2-1), and will continue to complete surface improvements
in the remaining areas of the facility, as necessary.  Section 6.0 summarizes the work that was completed
prior to 2019, details the work completed in 2019, and presents the work that will be completed in 2020.

As discussed in the November Dow/EGLE Corrective Action status meeting, HE EI will be considered met
for the DC pathway when:

¶ All unpaved areas are assessed in accordance with the approved DC methodology described in
Section 6.0

¶ All areas determined to have dioxins and furans toxic equivalent (TEQ) results above the non-
residential direct contact criteria (DCC) (990 parts per thousand [ppt]) have interim measures or
long-term remedy employed to limit exposure

¶ All areas determined to have a concentration of any other hazardous substance above non-
residential DCC for soil have interim measures or long-term remedy employed to limit exposure

Dow anticipates that these milestones for the DC pathway can be achieved by 2023 by implementing
the following high-level conceptual milestone schedule:

2020

¶ Complete Zone 5 Tittabawassee Floodplain Sampling

¶ Complete additional sampling in Category 3 and 4 areas for dioxins and furans

2021

¶ Conduct verification sampling in Category 3 and 4 areas as necessary

¶ Assess railyard and electrical substation areas

2022

¶ Finalize implementation of interim measures and long-term remedies necessary to limit
exposure

2023

¶ HE EI under control for DC Pathway

2.1.2 Indoor Air

Indoor air at the facility is primarily evaluated through the industrial hygiene (IH) program.  The IH
program evaluates and measures those analytes that are relevant for occupational industrial exposure;
however, the specific potential influence of VI on the indoor air is not determined through the IH program.
VI can occur from groundwater volatilization to indoor air and soil volatilization to indoor air.  Like the DC
pathway, in order to achieve “under control” status for the EI, Dow is evaluating VI at the facility in a
phased approach including the definition of zones (Figure 2-2).  Section 5.0 summarizes the work that
was completed prior to 2019, details the work completed in 2019, and presents the work that will be
completed in 2020.

The groundwater volatilization to indoor air exposure pathway addresses vapors emanating from
groundwater that could move through the soil vadose zone and migrate to indoor air at the Midland Plant
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and is only applicable to volatile compounds.  The soil volatilization to indoor air exposure pathway
addresses vapors that could move through the soil vadose zone and migrate to indoor air in buildings at
the facility.  This exposure pathway is potentially complete for on-site workers through the inhalation of
vapors in indoor air of buildings where they work or routinely visit. On-site worker protection and
compliance with Michigan Occupational Safety and Health Administration (MIOSHA) standards is
monitored through plant specific IH monitoring programs.

Currently, the facility has approximately 700 buildings and structures on-site.  The phased approach for VI
uses a building categorization procedure to prioritize worst case buildings for investigation and uses a
weight of evidence framework for assessing the VI pathway.  The building categorization flowchart is
presented on Figure 2-3.

Category 1 and 2 buildings are priority buildings and are being sampled throughout the facility during the
initial phased approach.  Category 3 buildings are deferred until all priority buildings are sampled and
evaluated.  Category 4 and 5 buildings are not sampled or included in the VI investigation.  Following the
Process for Evaluating VI and Determination of Path Forward Flowchart on Figure 2-4 all sampled
buildings are then placed into groups determined by investigative results.

As discussed in the November Dow/EGLE Corrective Action status meeting, the VI pathway can be
broken down by these building categories and groupings to describe how milestones can be met towards
achieving “under control” status for the HE EI VI within the license period.  While it is not anticipated that
the HE EI will be met for this pathway in the current License period, it is the intent that is can be
considered met for specific Categories of buildings within the License period as Dow works through the
phased approach on the site.

After completion of initial investigations of all Category 1 and Category 2 buildings within the Midland
facility boundary and completion of seasonal evaluation and/or building specific investigations of
these priority buildings as necessary to finalize the VI path forward grouping classification, the
determination that no unacceptable human exposures to contamination from VI can be reasonably
expected under current land- and groundwater use conditions will be determined based on the
building grouping as such:

¶ Group 1 and 3 Buildings – HE EI Met once grouping is determined

¶ Group 2 and 4A Buildings (OELs) – HE EI Met upon initiation of interim monitoring

¶ Group 4B Buildings – HE EI Met once interim measures are complete

Once all Category 1 and Category 2 buildings within the facility have been assessed, the Category
3/Deferred buildings assessment will be the next priority.  Dow will then incorporate the site
knowledge gained through the Category 1 and Category 2 building assessment and propose a
process to assess this group of buildings.

Dow anticipates that these milestones for the VI pathway, including the HE EI met determination for
Category 1 and Category 2 buildings, can be achieved by 2023 by implementing the following high-
level conceptual milestone schedule:

2020

¶ Initiate Z3P3 Priority Building Sampling in Fall

2021

¶ Initiate Z4 Campus Area Priority Building Sampling in Fall
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2022

¶ Start Z5 West of Tittabawassee River Priority Building in Fall

2023

¶ Finish Z5 West of Tittabawassee River Priority Building Sampling

¶ Complete IMs on any 4B Buildings

¶ HE EI Met for Category 1 and Category 2 Buildings

¶ Propose Plan for Category 3 Building Assessment

2.1.3 On-Site Outdoor Air

In order to achieve “under control” status for the EI, Dow will maintain current ambient air and fugitive
dust monitoring programs.  The soil volatilization to ambient air and particulate soil inhalation pathways
will be considered as relevant data is collected to support the DC pathway evaluation during this license
period.

Once all the areas subject to investigation for the DC pathway have been assessed and results have
been confirmed to be less than the EGLE screening values for soil volatilization to ambient air and
particulate soil inhalation HE EI will be considered met for this pathway. The schedule for meeting HE EI
for this pathway is the same as the DC Pathway.

2.1.4 Soil Volatilization to Ambient Air

The soil volatilization to ambient air exposure pathway applies to all land uses where hazardous
substance vapors may emit from soils to ambient air.  The outdoor air at the facility is monitored by the
Ambient Air Monitoring Program (Attachment 16 of the License).  Dow will continue to monitor and review
ambient air as part of future corrective action efforts (Appendix G of Attachment 19 of the License).

Construction workers can potentially encounter vapors when working with subsurface soils or in a trench
scenario; however, exposure is not reasonably expected to be significant since the exposure routes are
managed by the required use of PPE and air monitoring specified in the Worker Exposure Control Plan,
Appendix C of Attachment 19 of the License.

2.1.5 Particulate Soil Inhalation

The particulate soil inhalation exposure pathway addresses the emission and dispersion of contaminated
soil particles into the ambient air (inhalation of fugitive dust particles).  Exhaust constituents from process
vents, power generation, and thermal incineration processes may have deposited onto plant soils.  During
dry periods, these soils may have been disturbed by equipment or vehicles and blown by the wind,
resulting in fugitive dust emissions.

Fugitive dust control has been in progress at the Midland Plant since 1986.  Dow is currently required by
the 2015 Operating License and its Renewable Operating Permit (Section 1, IX.5) to provide and
regularly update an operating program to control fugitive dust sources or emissions.  The current fugitive
dust control program requires semi-annual review and updates.  In addition, fugitive dust emissions from
the facility are monitored for dioxin emissions on an ongoing basis along the plant perimeter pursuant to
the “Soil Box Data Evaluation Plan,” approved by Michigan Department of Environmental Quality (MDEQ)
on September 25, 2015.  Monitoring began in 2002 and continues to show the fugitive dust control
program for the facility is effective.
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In order to limit the generation of fugitive dust and particulates, Dow has placed surface cover on surface
soil in certain areas of the facility.  The covers include clean top soil and vegetation, gravel, and/or
asphalt.  Existing covers are managed and maintained.  Based on current conditions, this pathway is
likely to be adequately controlled.

2.2 Sustain Control of Contaminated Groundwater

To maintain the status as “under control” for the Migration of Contaminated Groundwater (GW) EI,
corrective action includes activities such as maintaining RGIS and other corrective action systems,
completing system upgrades as necessary, monitoring groundwater, investigation and other remedial
actions to address increasing trends in contaminants or indicator parameters identified during
environmental monitoring.  Substantial work was completed in 2019 to maintain the under control status
of the GW EI.

A pilot project was conducted within Cell 1 of the closed Sludge Dewatering Facility (SDF) during 2019 to
assess the effectiveness of a cell upgrades to increase drainage in the cell.  The results of the evaluation
and planned continued efforts are discussed in detail in Section 8.0.

Work also continued at Poseyville Landfill (PLF) to enhance containment of contaminated groundwater.
In 2019, the leachate collection tile system upgrade in the southern portion of the landfill that was initiated
in 2018 was completed.  Additionally, 3600 ft of tile was replaced on the northern perimeter of the landfill
and approximately 475 ft of slurry wall was completed to cut off the potential source of the plume area
located in the north east corner of the landfill. The Purge Well Pilot Optimization study also continued at
PLF in 2019 to better manage the plume in the northeast corner of the landfill.  Greater detail regarding
work at PLF is provided in Section 9.0.

At locations where engineering controls are not in place, such as Northeast Perimeter (NEP) and
Chemical Disposal Well 3, additional corrective actions were also taken during 2019 to better understand
and manage these sites.  These efforts are and next steps for these areas are found detailed in Sections
10.0 and 11.0, respectively.

Based on age, design, and current operating conditions, a project to upgrade the RGIS from Lift Station
#4 to Lift Station #5 is planned for future construction and discussed in Section 4.0.

2.3 Remedy Implementation for AOCs

By 2025, Dow intends to define and initiate management strategies as required at AOCs located along
the Midland Plant perimeter not contained by the RGIS including, the Former Ash Pond; Overlook
Park/Brine Well 13S; Chemical Disposal Well 3; 7th Street Purge Wells (Former Fuel Oil Tank Farm); Pure
Oil; US-10 Tank Farm; Mark Putnam AOC; and Brine Spill Sites 4M, 32S and 6 Pond Purge Wells.
Background information on each of these AOCs can be found in the 2016 Corrective Action
Implementation Work Plan (12/30/2015).

During 2019, corrective actions were conducted at the following sites:

- Chemical Disposal Well 3 (Section 11.0);

- 7th Street Purge Wells (Section 12.0);

- Mark Putnam AOC (Section 13.0); and

- Former Ash Pond (Section 14.0).
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Continued work at these AOCs in 2020 is detailed in each respective section.  The remaining AOCs will
be addressed according to the updated Corrective Action Implementation Plan High Level Overview
(Figure 1-4).

2.4 Additional Source Control Measures for Mobile Free Phase
Liquids

Dow has identified 17 areas of free product, consistent with the Compliance Schedule H-8 of the 2003
Operating License.  In 2014, Dow installed a free-product recovery system in lower explosive limit (LEL)
III.  Since installation, approximately 34,375 gallons of free product were recovered through the end of
December 2019.  Manual recovery operations conducted at additional wells recovered approximately 12
gallons of dense non-aqueous phase liquid (DNAPL) in 2019.

Significant efforts were completed at B-Sewer Manhole (MH) B108 AOC and at 1925 Landfill in 2019 to
achieve additional source control.  At B-Sewer Manhole (MH) B108 AOC work was focused on stabilizing
the non-aqueous phase liquid (NAPL)-impacted area (Section 15.0). The goal of the work at 1925 Landfill
was to obtain a high-resolution site characterization of the subsurface conditions with the objectives to not
only further refine the existing Conceptual Site Model (CSM), but also to identify DNAPL zones,
microbially active zones, and interconnected flow zones (Section 3.1).

During 2020, work will consist of on-going operation of the manual recovery and free product recovery
system installed in LEL III.  Additionally, in 2020 work will continue at the B-Sewer Manhole (MH) B108
AOC to assess the NAPL-impacted area as further described in Section 15.0.

2.5 2019 Releases to Soil

In September 2019, EGLE requested that Dow include information regarding any occurrence of sewer
overflow events within the facility in the annual CAIP.  This topic was then added to the Dow/EGLE
Corrective Action monthly coordination meeting for September and it was agreed that the overflows would
be documented on the annual update of the B2-1 Table submitted with the CAIP (Table 1-1).  It was then
subsequently clarified during the November Corrective Action monthly coordination meeting that a new
table, created solely for the sewer releases, would have to be created and would be referenced in the B2-
1 Table in the F41 AOC (the Wastewater Treatment Plant) line item.  The new table created to document
the sewer releases within the facility is Table B2-4; it will be updated annually.  It is included in this CAIP
as Table 2-1.

In 2019, there were four overflow events which occurred in March, August and September of 2019 in the
same general location.  Information regarding each one of these releases a summary of the release, an
assessment of actual or potential hazard, immediate actions taken, and the status of the area are
included on Table 2-1.  A map showing the locations of the overflow areas is provided as Figure 2-5.

2.6 Priority Actions Completed in 2019

Dow completed the following priority activities during 2019:

VI Pathway

¶ Further defined areas of the facility for the phased approach

¶ Conducted building occupancy assessments for all buildings previously sampled

¶ Created a sampling plan for each priority building to be sampled in Zone 3 Phase 2
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¶ Submitted Expedited Building Summaries for 3 buildings and provided email updates for all
buildings that required notification

¶ Conducted soil-gas, indoor air and outdoor air sampling at the Category 1 and 2 buildings within
Zone 3 Phase 2

¶ Conducted seasonal confirmation sampling for VI Path Forward Group 2 and 4 buildings in Zones
1, 2 and 3

¶ Conducted Further Investigation activities at 14 buildings with a mobile gas chromatography (GC)
to determine the source(s) of indoor air exceedances and submitted Summary of Investigative
Findings documenting each event

¶ Completed seasonal confirmation sampling, implemented interim monitoring at 13 buildings and
proposed interim monitoring plans for an additional 7 buildings in the CAIP

¶ Continued interim action plans and implemented interim measures at Buildings 680 and 941

DC to Soil Pathway

¶ Performed interim measures/installed long-term barriers in DC Zones 2 and 3 to address elevated
concentrations of dioxins and furans;

¶ Conducted soil sampling of identified decision units (DUs) in Zone 4

¶ Conducted soil sampling at additional stormwater features across the site to update the Direct
Contact Conceptual Site Model for the Midland facility

¶ Conducted replicate sampling in Zones 3 and 4 for specific DUs to assess the precision and
accuracy of incremental sampling methodology (ISM) and laboratory processes/analyses used
and to confirm 2018 results for specific Zone 3 DUs with U.S. Environmental Protection Agency
(EPA) Method 1613b

¶ Evaluated results and identified a path forward based on the results

On-site Outdoor Air Pathway

¶ Completed Soil Volatilization to Ambient Air evaluation for DC Zone 4

¶ Completed Particulate Soil Inhalation evaluation for DC Zone 4

SDF

¶ Installed eight monitoring wells to assess the Cell 1 pilot drain installation

¶ Collected performance data on the system with In Situ® Level Troll 700 pressure transducers
from January 11, 2019 to July 1, 2019

¶ Assessed demonstration data to evaluate the pilot system

¶ Modeled changes to full scale implementation design and developed conceptual plan

Poseyville Landfill
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¶ Conducted plume analytics to help provide a better understanding and delineation of the
northeast plume

¶ Modified pump rates in response to observed environmental conditions and completion of slurry
wall

¶ Continued additional monitoring of wells 2549, 5924, and 5923 to support plume modeling

¶ Continued well monitoring program to ensure proper well conditions in 2690A and 2917

¶ Analyzed pump and chemical data to assist in optimization 2690A and 2917

¶ Completed southern perimeter tile replacement

¶ Submitted Hydraulic Report and Design package for the north tile replacement and slurry wall

¶ Installed 3600 ft of replacement tile along the northern perimeter of the landfill

¶ Completed 475 ft of slurry wall to eliminate sourcing to northeast plume

Northeast Perimeter

¶ Completed preliminary remedial technology screenings for 6175, 6178, and CFC areas

¶ Developed a preliminary workplan for data gap analysis

CD3

¶ Evaluated site data to develop short term monitoring plan for groundwater sampling and static
water level data collection

¶ Initiated monitoring plan and conducted 2 bi-monthly events

¶ Assessed new site data and verified flow direction

7th Street Purge Wells Area (Fuel Oil Tank Farm)

¶ Completed cross-sections and additional research on the bridge design

¶ Developed site conceptual site model (CSM) and fieldwork implementation plan

¶ Installed 2 additional monitoring wells to evaluate groundwater flowing towards MW-18

¶ Repaired water main leak encountered during well installation

¶ Developed and began sampling new wells in addition to compliance wells

Mark Putnam AOC

¶ Developed workplan for investigation of new AOC

¶ Completed seven soil borings to collect information on lithology, groundwater elevation, and
chemical concentrations in soil and groundwater
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¶ Analyzed site data to establish groundwater flow direction, extent of contamination and identified
data gaps for further investigation

Former Ash Pond AOC

¶ Developed high-resolution CSM to better understand site conditions

¶ Conducted a CSM and Path Forward Meeting with EGLE

¶ Submitted a CSM technical memo EGLE

¶ Completed Part I of Remedial Action Plan (RAP)/Corrective Measures Implementation (CMI)

¶ Developed workplan for seep investigation and data to support CSM

B-Sewer Manhole B108 Area

¶ Submitted New AOC Notification for MH B108 AOC to EGLE in January 2019

¶ Implemented field-scale pilot study to demonstrate Provect-GS® is effective in encapsulating
DNAPL at the AOC, which included sampling of soil, groundwater, DNAPL, and the sewer as well
as slug testing;

¶ Commenced evaluating results of pilot study to determine efficacy of the Provect-GS® remedial
technology at MH B108 AOC and for possible future applications at other AOCs or WMUs

Overlook Park and 13S

¶ Submitted long-term compliance monitoring program with SAP Revision 8A

¶ Examined existing site data to confirm validity of site CSM

The following sections will describe the work conducted in 2019 and planned 2020 priority corrective
actions that will be implemented:

- Section 3.0 Source Control Measures

- Section 4.0  RGIS

- Section 5.0 Midland Plant Facility-Wide Vapor Intrusion Pathway

- Section 6.0 Midland Plant Facility-Wide Direct Contact to Soil Pathway

- Section 7.0 On-Site Outdoor Air Pathway

- Section 8.0 Sludge Dewatering Facility

- Section 9.0 Poseyville Landfill

- Section 10.0 Northeast Perimeter

- Section 11.0  Chemical Disposal Well 3

- Section 12.0 7th Street Purge Wells Area (Fuel Oil Tank Farm)
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- Section 13.0 Mark Putnam Road AOC

- Section 14.0 Former Ash Pond AOC

- Section 15.0 B-Sewer Manhole B108 Area AOC

- Section 16.0 Overlook Park and 13S

- Section 17.0 2020 Conceptual Schedule

- Section 18.0  References
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3.0 SOURCE CONTROL MEASURES

As mentioned in Section 2.4, significant efforts were completed at B-Sewer Manhole (MH) B108 AOC and
at 1925 Landfill in 2019 to achieve additional source control.

3.1 1925 Landfill

In 2018, Dow began the development of a high-resolution site characterization of the subsurface
conditions in the 1925 Landfill Area with the objectives to not only further refine existing CSM, but also to
identify DNAPL zones, microbially active zones, and interconnected flow zones.  In October 2018,
Aestus, LLC was contracted to perform their GeoTrax CSM+TM development process, integral proprietary
electrical resistivity imaging (ERI) scanning technology (GeoTrax SurveyTM) and data integration and
visualization process (GeoTrax VizTM).  Evaluation of the preliminary ERI results were done in early 2019
and subsequently the scope of work was developed to perform the necessary field verification (in the form
of confirmatory soil borings) of the observed field geophysical responses.

This scope of work includes advancement and logging of soil boring locations within the 1925 Landfill
Area and discrete depths prescribed for the collection of soil, groundwater, and microbial samples.  The
data collected from the field verification activities will be used by Aestus LLC to develop a final calibration
of the GeoTrax CSM+TM where then a finalized CSM and Data Interpretations Report will be provided to
Dow.  This successful demonstration of this high-resolution site characterization application will then be
available as a tool to serve as a guide for the evaluation of, and implementation of additional future
source control measures were mobile free phase liquids are identified.

3.2 B-Sewer Manhole (MH) B108 AOC

The B-Sewer Manhole (MH) B108 AOC is located along the 10th Street corridor, south of E Street, and
west of the pipe rack near 1385 Building.  This AOC was identified during a source area investigation
completed in 2018.  The dense non-aqueous phase liquid (DNAPL)-impacted area and surrounding high
analyte concentration area is estimated to be approximately 37,500 square feet in size.  Due to the
identification of an area with free product with measurable thickness, a new source discovery notification
was sent to EGLE on January 10, 2019 and is now included on Table B2-1.  Since discovery of the site,
Dow has been investigating assessing approaches to source area reduction.

A field-scale pilot study was proposed and implemented in 2019 in the B-Sewer MH B108 AOC.  The
study was designed to meet the following objectives:

¶ Confirm field-scale applicability of ISGS to stabilize DNAPL material in the study area.

¶ Evaluate the field-scale implementation issues.

¶ Provide an overall proof-of-concept for potential application of this technology in other areas of
the facility.

¶ Demonstrate the ability/efficacy of ISGS amendment to:

o Provide for comparable hydraulic conductivity and resultant mass flux decreases on a field
scale (compared to bench-scale).

o Provide comparable contaminant concentration decreases on a field scale (compared to
bench-scale)

o Effectively address the entire B-Sewer MH B108 area and resulting impacts.
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¶ Evaluate field scale application methodology for ISGS amendment with respect to injection
spacing; radius of influence (ROI); overall ability to implement the technology; and costs related
to future full-scale projects.

Further details of the pilot study and design, implementation and results can be found detailed in Section
15.0.
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4.0 RGIS UPGRADES

The RGIS was originally installed between 1980 and 1992 along the banks of the Tittabawassee River
and around the Tertiary Pond in Midland Plant.  Starting in 1994, sections of RGIS were upgraded to
enhance performance and extend their operational life.  The last upgrade was in 2016 and included tile
replacement between LS#13 and MH3A as well as river bank capping from LS#102 through the area of
tile replacement.

The next planned upgrade project is designated as the RGIS LS #104 to LS #105 Tile Upgrade Project
(Figure 4-1).  Dow currently anticipates construction during 2021 or 2022; however, that is dependent
upon other projects, including the work at 1925 landfill described in Section 3.1, and the construction
schedule may be adjusted.

Major tasks to support this work were completed in 2016 to support the design and planning of these
construction activities including a hydrogeological soils investigation and chemical characterization of
soils.  Chemical characterization data was also collected and submitted in previous quarterly
environmental reports.  Soils were investigated by completing 10 geotechnical soil borings ranging in
depth from 18 to 38 ft below ground surface (bgs).  A field geologist identified the soils by logging with
continuous split-spoon sampling.  Soil boring logs were included in the 2017 Annual Corrective Action
Implementation Summary Report and 2018 Work Plan (2017 CAIP).  Twenty-three soil samples were
obtained using split-spoon liners and tested for index properties to establish ranges of key design
parameters.

In general, all work will be performed in accordance with the detailed specifications that have been used
and approved by the MDEQ on past RGIS upgrade projects, as well as Appendix A of Attachment 19 of
the Operating License issued September 25, 2015.

The major scope items proposed for this project include:

- Installation of a new concrete sump/lift station to replace existing Lift Station #105;

- Installing just under 2,300 ft of new 8-inch diameter, SDR 21, perforated, high-density
polyethylene (HDPE) pipe and drainage media;

- Constructing four new piezometer clusters, including automated primary piezometers;

- Installation of a composite cap and access roadway over the drainage media; and

- Use of a temporary gravel construction roadway outboard the existing sheet piling for access
during construction.

Dow currently anticipates completing this work over two construction seasons.  The first year will likely
include installation of the new lift station and approximately 30% of the drainage media and perforated
pipe, composite cap and relevant piezometer clusters.  The second year of construction will complete the
installation of the drainage media, composite cap and relevant piezometer clusters.  At both the end of
the first construction season and the end of the project, the site will be restored prior to the winter.

The Project Site is located along the Eastern bank of the Tittabawassee River, approximately 940 ft
downstream of the Dow Dam in Section 28 of Midland Township (T14N, R2E), Michigan (Figure 3-1).
The Site includes an approximately 2,277-foot (ft) excavation beginning roughly at existing LS #104 and
extending southeast to new LS #105, being the new proposed downstream leg for LS #104 and upstream
leg for LS #105.  The site ranges in elevation from 595 to 598 ft (referenced to North American Vertical
Datum [NAVD] 29).  This project will help prevent upland groundwater from migrating to the
Tittabawassee River.
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A new groundwater collection tile and permeable cutoff wall (french drain) will be installed by excavating
an approximately 30-inch wide trench and installing filter stone (drainage media) and an 8-inch perforated
HDPE collection pipe (tile).  The upper portion of the trench will be backfilled with natural soils that were
excavated and stockpiled from the trench.  The natural soils backfill portion of the system will be isolated
from the drainage media by a geosynthetic clay liner (GCL).  Design drawings were previously included in
the 2017 CAIP.
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5.0 MIDLAND PLANT FACILITY-WIDE VAPOR INTRUSION
PATHWAY

The intent of the vapor intrusion (VI) evaluation process is to achieve the human exposures control
environmental indicator (EI) determination.  A “Current Human Exposure Under Control” determination is
a means of evaluating the acceptability of current site conditions and interim milestones met and does not
address whether corrective action is complete at the site, whether remedial long-term goals are met or
whether site conditions will be protective if land uses change in the future.  Furthermore, this evaluation
process determines if the VI pathway is considered “complete” for each building.  If the evaluation
process concludes that there is a complete VI pathway for a building, further analysis is conducted to
assess potential human exposure to determine whether there is a basis for undertaking a response
action.

As the Midland Plant site is an active chemical production facility with many chemicals stored and/or
routinely used in the buildings, it is anticipated that in many cases concentrations of vapor-forming
chemicals present in the indoor environment may be due to the active occupational setting.  If it is
determined that the chemical concentrations of vapor-forming chemicals present in the indoor
environment are due to use or storage within the building or facility, then the Michigan Compiled Laws
Section 324.20120a(18) is appropriate to demonstrate compliance with indoor air inhalation criteria.
Under these circumstances, the Occupational Exposure Limits (OELs) are the appropriate risk-based
levels to assess potential human exposure and will comply with MIOSHA requirements.

If it is determined that the presence of the chemical is related to a historic environmental release, then the
VI evaluation process will utilize the August 2017 Media-Specific Volatilization to Indoor Air Interim Action
Screening Levels and/or the June 22, 2018, draft project-specific screening levels provided by Michigan
Department of Environment, Great Lakes, and Energy (EGLE) to further assess potential human
exposure to that concentration.

5.1 VI Pathway Methodology and Program Update

Currently, the facility has approximately 700 buildings and structures on-site.  Indoor air at the facility is
being evaluated in a phased approach by zone using a building categorization procedure to consider a
worst-case approach to prioritize buildings for investigation and using a weight of evidence framework for
assessing the VI pathway.  The zones identified to date are shown on Figure 5-1.  The building
categorization flowchart is presented on Figure 5-2.  Category 1 and 2 buildings are priority buildings and
are being sampled throughout the facility during the phased approach.  Category 3 buildings are deferred
until all priority buildings are sampled and evaluated.  Category 4 and 5 buildings are not sampled or
included in the VI investigation.  All buildings categorized to date are listed in Table 5-1.  The 2018
Revised VI Workplan (August 2018) documented the general sampling and evaluation methodology.  The
updated Process for Evaluating VI and Determination of Path Forward Flowchart is presented on Figure
5-3.  Table 5-2 shows the Path Forward Building Group Notification and Reporting.

A Site-Specific Chemical Facility Potential Features Conceptual Site Model (CSM) is provided as Figure
5-4.  This figure illustrates general features that are specific to an active industrial chemical facility, such
as potential upwind emission sources and a potential pathway from the chemical waste sewer.  Detailed
building-specific CSMs were developed for buildings that have completed VI seasonal confirmation
sampling and are referenced within the building-specific report sections.

VI Sampling Methodology

Following the Process for Evaluating VI and Determination of Path Forward Flowchart on Figure 5-3, and
the Path Forward Building Group Notification and Reporting in Table 5-2, Group 2 and Group 4 buildings
undergo seasonal confirmation sampling, which entails four total sampling events.  Multiple seasonal
sampling events account for any potential seasonal variability (i.e., spring, summer, fall, and winter).
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During these seasonal events, confirmation samples will be collected at the same locations as the initial
event (for all buildings under 43,000 square feet [ft2]).  For large buildings (> 43,000 ft2), sampling
locations may be modified in order to best investigate the subject analyte(s) of interest (AOI(s)).  After
completion of the four seasonal confirmation sampling events, the data will be evaluated and buildings
will be recommended for interim monitoring, continued sampling, mitigation, or other interim or long-term
actions, as necessary.

VI Interim Monitoring Methodology

Dow implements an Interim Monitoring Plan for each building that has completed seasonal confirmation
sampling until a revised program or more permanent Corrective Action Plan is developed for the site.
Interim monitoring will be performed semi-annually for a minimum of two years and monitoring results will
undergo trend analysis.  If results continue to be consistent and below screening levels, monitoring will be
conducted on an annual basis.  If indoor air results are observed to be increasing, further evaluation will
be performed, which may include collection of a sub-slab soil gas sample(s) and an increase in
monitoring frequency.  Results from each monitoring event will be reported in the annual Corrective
Action Implementation Summary Report and Work Plan (CAIP).

In the event an indoor air result(s) exceeds screening levels, EGLE will be provided a brief email
notification.  A collocated indoor air and sub-slab soil gas sample will be collected from that location within
45 days.  If both sub-slab soil gas and indoor air results indicate that VI continues to be insignificant,
monitoring will continue at an appropriate frequency.  If both sub-slab soil gas and indoor air results
indicate that VI is significant and confirm Group 4 conditions, the building will be moved to Group 4 for
follow-up actions.

Dow may propose changes to the frequency or other aspects of this Interim Monitoring Plan in the future
based on an evaluation of the data, changes in building use or implementation of other corrective actions
to address the potential VI pathway.

Occupancy Change and New Construction Monitoring

Buildings originally placed in Category 3 (sampling deferred due to limited occupancy) and buildings
categorized as unoccupied in Category 5B will be monitored for a change in use that requires occupancy
(Figure 5-2).  At a minimum, use will be verified on an annual basis.  If a building becomes occupied, the
building will be surveyed and considered for sampling.  If sampling is warranted, the building will be
documented as an “Add-on” building within the appropriate Zone.

The buildings listed in the table below have undergone occupancy changes and have been recategorized
and identified as “Add-on” buildings that will be sampled and evaluated for VI in 2020.

Building Number Building Name Category Zone Phase
31 31 Building 1A Zone 2 Phase 2 - Add-on
649 Dow Automotive Warehouse 2B Zone 3 Phase 1 - Add-on
971 Granular Form Plant & Warehouse 2B Zone 2 Phase 1 - Add-on
1000 Building not named 2A Zone 2 Phase 1 - Add-on
1004 858 Pipe Coverers Work Area 2C Zone 2 Phase 1 - Add-on
1015 Storage Warehouse 2B Zone 2 Phase 1 - Add-on
1139 Site Logistics Warehouse 2B Zone 2 Phase 1 - Add-on
1297 Package Boilers 2A Zone 2 Phase 2 - Add-on
1381 Dow Solar R&D 2B Zone 3 Phase 1 - Add-on
1382 Dow Solar R&D 2A Zone 3 Phase 1 - Add-on

780/1363 Building not named 2B Zone 2 Phase 2 - Add-on

Additionally, construction of new buildings will be monitored.  Dependent upon use and location, future
building sites may be initially screened for VI.  Prior to the construction of a building, soil gas samples will
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be collected from the proposed footprint.  The number of soil gas samples will be determined by the
sample density provided in the Michigan Department of Environmental Quality (MDEQ) May 2013
Guidance Document for the Vapor Intrusion Pathway and will be sampled according to the methodology
described in Section 2.4.2.

5.1.1 Site-Wide VI Sampling and Evaluation Program Update

Throughout the program, VI has been evaluated on a building-by-building basis.  In early 2019, however,
the data set compiled to date was examined to look for findings and trends that were repeated across the
portfolio of buildings.  These data findings were presented at the 29th Association for Environmental
Health and Sciences Foundation (AEHS) conference on March 20, 2019 (Eklund, et al).

The data set that was examined included 434 unique indoor air sampling locations across 55 buildings.  A
total of 875 sample pairs (indoor air and sub-slab soil vapor) were available for these 434 locations.  The
samples generally had been analyzed for 65 individual volatile organic compounds (VOCs), yielding a
data set of 56,875 data pairs.

The findings were compared with the assumptions inherent in the study:

i. An attenuation factor (Ŭ) of 0.03 is appropriate for developing site-specific screening levels for
sub-slab soil gas;

ii. Multiple rounds of testing are needed to characterize sub-slab soil gas;

iii. Paired samples (soil gas & indoor air) are needed to evaluate potential VI; and

iv. Building-specific attenuation factor will exhibit seasonal variability.

These assumptions form the null hypothesis, which in other words is the default or status quo position.
The null hypothesis generally is assumed to be true until evidence indicates otherwise.

The data evaluation focused on compounds detected at a given building in soil vapor at concentrations
Ó 1,000 micrograms per cubic meter (mg/m3) at one or more locations.  It was thought that these data
would give the clearest signal regarding attenuation factors and seasonal variability.  This censoring of
the data still resulted in a robust data set.  One or more VOCs were detected at Ó 1,000 mg/m3 in soil
vapor at 44 of the 55 buildings.  Up to 15 individual VOCs were detected at Ó 1,000 mg/m3 for a single
building, with an average of five VOCs per building meeting this criterion.  The distribution of maximum
soil gas concentration is shown in Figure 1.
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Figure 1.  Distribution of Maximum Soil Gas Concentration by Building

There were similarities in which VOC was detected at the highest concentration for each building.  One of
the five VOCs listed below was the highest detection at 38 of the 44 buildings:

¶ Chlorofluorocarbon (CFC)-12 (18 buildings);

¶ Tetrachloroethene (PCE) (11 buildings);

¶ Xylenes (5 buildings);

¶ 1,1,1-Trichloroethane (TCA) (2 buildings); or

¶ Benzene (2 buildings).

Buildings tended to have one or more “hot spots” or locations with relatively high concentrations whereas
other areas were relatively clean; i.e., spatial variability was large.

The results show that the detected soil-vapor concentrations were relatively constant across all four
seasons of testing.  Examples for three buildings are shown in Figures 2, 3 and 4, with multiple locations
and multiple VOCs shown for each building.

No buildings exhibited an upward trend in soil-gas concentration over the four rounds of testing.  The data
were reviewed to determine what the effect would have been if only the first round of testing had been
performed.  It was found that this would introduce a potential bias, at worst, of only a factor of three.  In
other words, the maximum concentration during rounds 2, 3, and 4 were never more than three-times the
first round result.  This suggests that one round of testing is sufficient to characterize soil gas and that
seasonal variability could be evaluated by testing only indoor air.
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Figure 2.  Soil-Vapor Concentration vs. Season for Building 1335

Figure 3.  Soil-Vapor Concentration vs. Season for Building 462



The Dow Chemical Company 2019 Corrective Action Implementation Summary Report
and 2020 Work Plan

Midland Plant 5-6

AECOM January 2020

Figure 4.  Soil-Vapor Concentration vs. Season for Building 838

A few buildings exhibited a downward trend in soil-gas concentration.  For example, at Building 680 the
VOCs present at relatively high concentrations declined as shown in Figure 5.  In contrast, the VOCs at
lower concentrations at this same building were more constant as shown in Figure 6.  The reason or
reasons for this divergence in behavior is not known.

Figure 5.  Relatively High Soil-Vapor Concentrations vs. Season for Building 680
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Figure 6.  Relatively Low Soil-Vapor Concentrations vs. Season for Building 680

The evaluation of attenuation factor also focused on buildings with soil-gas concentrations Ó 1,000 mg/m3.
Attenuation factors were calculated for each building using maximum values for the building (other
options would have been to use average values or to calculate an attenuation factor for each data pair).
This approach avoided issues with varying detection limits and small data sets.  The indoor air results
were not adjusted for outdoor air contribution except where obvious bias was introduced by outdoor air.
Data for all VOCs were evaluated and a building-specific attenuation factor was developed for each round
of testing.

The data set was examined to find the smallest attenuation factor for each building for each round of
testing.  This value was assumed to best represent the actual attenuation at that building and was termed
the “building-specific” attenuation factor.  Other VOCs at the same building often exhibited a similar
degree of attenuation but where less attenuation was observed this generally appeared to be the result
on indoor emission sources.

A total of 83 building-specific attenuation factors were calculated.  The results yield the distribution shown
in Figure 7.  There were no values as high as the default assumption of 0.03 and the few values that were
> 1E-03 had identifiable causes (e.g., indoor emission sources).  The median value was 5.7E-05 (i.e.,
522-times more attenuation that the assumed value).
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Figure 7.  Distribution of Attenuation Factor by Building & Round of Testing

The attenuation factors as a function of season are shown in Figure 8.  There is no readily apparent
seasonal variability.  There is no obvious increase for wintertime versus summertime values.  For
residential, single-family buildings, wintertime has been shown to have higher rates of VI than
summertime, but this is not the case for these large, industrial buildings.  This presumably is due to
differences in how industrial buildings are heated compared with single-family residential buildings and
the resulting differences in differential pressure (ȹP) across the building slabs.
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Figure 8.  Attenuation Factor vs. Season for Various Buildings

The examination of data on a site-wide basis showed that certain findings were consistent across the
entire portfolio of buildings.  The findings of the site-wide evaluation were:

1. Sub-slab soil vapor is not homogenously distributed beneath buildings;

2. Seasonal variability in soil-vapor concentrations is minimal;

3. Four rounds of testing do not provide substantially more information regarding soil vapor than one
round of testing;

4. Attenuation factors of 0.03 over-predict indoor air impacts by orders of magnitude; and

5. Seasonal variability in attenuation factor also appears to be minimal.

Since the completion of this analysis presented in March 2019, seasonal confirmation sampling has
continued at the facility.  This analysis was performed for five Zone 1 buildings.  For example, Zone 1
Building 680 has completed seven total events of sampling and the up to date trend analysis is provided
in Section 5.2.4.  Additionally, 16 Zone 2 buildings and 1 Zone 3 building have up to date trend analysis
provided in this report.

5.1.2 VI Sampling Status Summary

The following table summarizes the status and path forward building group for each of the priority
buildings sampled to date.  All buildings that have undergone VI sampling in Zone 1, Zone 2, and Zone 3
Phase 1 and Phase 2 are included below:
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CategoryA Building

VI Path
Forward
GroupB

Report
Section Status

Zone 1
Category 1 1078 1 -- NFA at this time
Category 1 1100 1 -- NFA at this time
Category 1 1358 1 -- NFA at this time
Category 1 3303 1 -- NFA at this time
Category 1 34 2 5.2.1 Seasonal confirmation sampling complete and evaluated in

2018 CAIP.  Interim monitoring plan implemented for semi-
annual indoor air sample collection.

Category 1 1335 2 5.2.2 Seasonal confirmation sampling complete and evaluated in
2018 CAIP.  Interim monitoring plan implemented for semi-
annual indoor air sample collection.

Category 2 T1561 1 -- NFA at this time
Category 2 462 2 5.2.3 Seasonal confirmation sampling complete and evaluated in

2018 CAIP.  Interim monitoring plan implemented for semi-
annual indoor air sample collection.

Category 2 680 4B 5.2.4 Interim action plan/seasonal confirmation sampling
continues.  Updated trend analysis, summary of further
investigation activities (March and May 2019) and interim
measures (IMs) complete to date discussed herein.

Category 2 838 2 5.2.5 Seasonal confirmation sampling complete and evaluated in
2018 CAIP.  Interim monitoring plan implemented for semi-
annual indoor air sample collection.

Category 2 1098 2 5.2.6 Three seasonal confirmation sampling events complete.
Final event scheduled for Winter 2019/2020.

Category 2 1159 3 5.2.7 Evaluation provided in 2018 CAIP.  Further Investigation
activities conducted in July 2019. No evidence of VI.

Zone 2 Phase 1
Category 1 1 1 -- NFA at this time
Category 1 972 1 -- NFA at this time
Category 1 833 3 5.3.1 Evaluation provided in 2018 CAIP.  Further Investigation

activities conducted in July 2019. No evidence of VI.
Category 1 941 4B 5.3.2 Expedited Building Summary (EBS) submitted August

2018.  Air filtration unit installed.  Interim action
plan/seasonal confirmation sampling continues.  Trend
analysis, summary of further investigation activities (March
and May 2019) and IMs complete to date discussed herein.

Category 1 1028 2 5.3.3 Seasonal confirmation sampling complete and evaluation
included herein.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 1 1233 2 5.3.4 Seasonal confirmation sampling complete and evaluation
included herein.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 1 827 4A 5.3.5 Seasonal confirmation sampling complete and evaluation
included herein.  Further investigation conducted in May
and July 2019.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 2 477 1 -- NFA at this time
Category 2 489 1 -- NFA at this time
Category 2 934 1 -- NFA at this time
Category 2 948 4A 5.3.6 Seasonal confirmation sampling complete and evaluation

included herein.  Further investigation conducted in July
2019.  Interim monitoring plan implemented for semi-annual
indoor air sample collection.

Category 2 1025 2 5.3.7 Three seasonal confirmation sampling events complete.
Final event conducted Fall 2019.
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CategoryA Building

VI Path
Forward
GroupB

Report
Section Status

Category 2 768 2 5.3.8 Seasonal confirmation sampling complete and evaluation
included herein.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 2 849 2 5.3.9 Seasonal confirmation sampling complete and evaluation
included herein.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 2 858 4A 5.3.10 Seasonal confirmation sampling complete and evaluation
included herein.  Further investigation conducted in October
2019.  Interim monitoring plan implemented for semi-annual
indoor air sample collection.

Category 2 969 2 5.3.11 Seasonal confirmation sampling complete and evaluation
included herein.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 2 1222 2 5.3.12 Seasonal confirmation sampling complete and evaluation
included herein.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 2 1377 3 -- Evaluation provided in 2018 CAIP.  Further investigation
into indoor air sources will be conducted.

Zone 2 Phase 2
Category 1 1130 1 -- NFA at this time
Category 1 1215 2 -- Building on Demolition List
Category 1 1255 2 5.4.1 Seasonal confirmation sampling complete and evaluation

included herein.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 1 1314 1 -- NFA at this time
Category 2 304 4A 5.4.2 Seasonal confirmation sampling complete and evaluation

included herein.  Further investigation conducted in October
2019.  Interim monitoring plan implemented for semi-annual
indoor air sample collection.

Category 2 388 1 -- NFA at this time
Category 2 499 4A 5.4.3 Seasonal confirmation sampling complete and evaluation

included herein.  Further investigation conducted in May
2019.  Interim monitoring plan implemented for semi-annual
indoor air sample collection.

Category 2 593 4A 5.4.4 Seasonal confirmation sampling complete and evaluation
included herein.  Further investigation conducted in October
2019.  Interim monitoring plan implemented for semi-annual
indoor air sample collection.

Category 2 779 1 -- NFA at this time
Category 2 826/494 2 5.4.5 Seasonal confirmation sampling complete and evaluation

included herein.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 2 921 3 5.4.6 Evaluation provided in 2018 CAIP.  Further Investigation
activities conducted in July 2019.  No evidence of VI.

Category 2 922 1 -- NFA at this time
Category 2 923 4A 5.4.7 Seasonal confirmation sampling complete and evaluation

included herein.  Interim monitoring plan implemented for
semi-annual indoor air sample collection.

Category 2 935 2 5.4.8 Three seasonal confirmation sampling events complete.
Final event scheduled for Winter 2019/2020.

Category 2 1312 1 -- NFA at this time
Zone 3 Phase 1
Category 1 800 1 5.5.1 NFA at this time
Category 1 887 4A 5.5.2 Three seasonal confirmation sampling events complete.

Final event scheduled for Winter 2019/2020.  EBS
submitted February 2019.  Further investigation activities
conducted May, July and October 2019.
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CategoryA Building

VI Path
Forward
GroupB

Report
Section Status

Category 1 954 1 5.5.3 NFA at this time
Category 1 1038 2 5.5.4 Three seasonal confirmation sampling events complete.

Final event scheduled for Winter 2019/2020.
Category 1 1131 1 5.5.5 NFA at this time
Category 2 100 2 5.5.6 Three seasonal confirmation sampling events complete.

Final event scheduled for Winter 2019/2020.
Category 2 564 4A 5.5.7 Seasonal confirmation sampling complete and evaluation

included herein.  Further investigation activities conducted
May 2019.  Interim monitoring plan implemented for semi-
annual indoor air sample collection.

Category 2 881 4A 5.5.8 Three seasonal confirmation sampling events complete.
Final event scheduled for Winter 2019/2020.  EBS
submitted February 2019.  Further investigation activities
conducted May and July 2019.

Category 2 1037 2 5.5.9 Three seasonal confirmation sampling events complete.
Final event scheduled for Winter 2019/2020.

Category 2 1042 2 5.5.10 Three seasonal confirmation sampling events complete.
Final event scheduled for Winter 2019/2020.

Zone 3 Phase 2
Category 1 677 -- Building on Demolition List
Category 1 734 TBD 5.6.1 Samples collected Fall 2019.  Evaluation will be provided in

2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 1 938 TBD 5.6.2 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 1 990 TBD 5.6.3 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 1 1018 TBD 5.6.4 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 1 1385 TBD 5.6.5 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 1 439/T-1411 TBD 5.6.6 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 1 732/1300 TBD 5.6.7 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 1 759/1350 TBD 5.6.8 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 49 4A 5.6.9 EBS submitted December 2019.  Samples collected
Summer 2019 and evaluated herein.  Next seasonal
confirmation sampling event scheduled for Winter
2019/2020.  Further investigation activities will occur.

Category 2 146 TBD 5.6.10 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 180 TBD 5.6.11 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 298 TBD 5.6.12 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.
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CategoryA Building

VI Path
Forward
GroupB

Report
Section Status

Category 2 374 TBD 5.6.13 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 464 TBD 5.6.14 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 638 TBD 5.6.15 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 774 TBD 5.6.16 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 1269 TBD 5.6.17 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 27/313/803 TBD 5.6.18 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 458/963 TBD 5.6.19 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 542/561 TBD 5.6.20 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

Category 2 719/1360 TBD 5.6.21 Samples collected Fall 2019.  Evaluation will be provided in
2020 CAIP.  Notification and reporting following Table 5-2
will occur, as necessary, based on results.

A Figure 5-2.
B Figure 5-3.
CAIP - Corrective Action Implementation Summary Report and Work Plan.
EBS - Expedited Building Summary.
NFA - No Further Action.
TBD - To Be Determined.
VI - Vapor Intrusion.
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5.2 Zone 1 Evaluations and Updates

The Zone 1 buildings were evaluated in the 2017 CAIP (December 2017), the 2018 Vapor Intrusion
Rescreen of Zone 1 and Zone 2 Phase 1 Report (August 2018), and in the 2018 CAIP (January 2019).
Zone 1 sampling and/or interim monitoring results are presented for the buildings listed below in the
following subsections:

¶ Section 5.2.1 Building 34;

¶ Section 5.2.2 Building 1335;

¶ Section 5.2.3 Building 462;

¶ Section 5.2.4 Building 680;

¶ Section 5.2.5 Building 838;

¶ Section 5.2.6 Building 1098; and

¶ Section 5.2.7 Building 1159.

5.2.1 Building 34 Interim Monitoring Results Summary

Building 34 is a Category 1 building located within the southwest portion of the facility designated as Zone
1 and is known as the Rotary Kiln Incinerator Admin/Control Room.  Building 34 is a Group 2 building that
completed seasonal confirmation sampling in May 2018.  A full evaluation and trend analysis was
provided in the 2018 CAIP.  All indoor air analytes were detected below screening levels during each of
the seasonal confirmation sampling events.  The sub-slab soil gas AOIs are trichloroethene (TCE), 1,2,4-
trichlorobenzene (1,2,4-TCB), 1,3-dichlorobenzene (1,3-DCB), 1,4-DCB, hexachlorobutadiene (HCBD),
and naphthalene due to exceedances of the draft project-specific RIASL12.  1,2,4-TCB also exceeded the
TSRIASL12 in sub-slab soil gas.

Based on the evaluation of the four seasonal confirmation sampling events, the VI pathway is insignificant
for Building 34 and the sub-slab soil gas results demonstrated a decrease in concentrations over time.
There was no evidence of increasing concentrations over time for any of the chlorinated hydrocarbons.
Sufficient information exists to make a human exposure under control EI determination.  However, while
currently there is no evidence of potential VI, for future use, long-term monitoring (LTM) was warranted
and the building-specific Interim Monitoring Plan was implemented.

Indoor air is monitored at location 34-IA-01.  This location was selected for continued monitoring since it
demonstrated the highest sub-slab soil gas results.  Monitoring is performed for TCE, 1,2,4-TCB,
1,3-DCB, 1,4-DCB, HCBD, and naphthalene.  Interim monitoring occurs semi-annually and the initial
event was conducted in August 2019.  The indoor air results are shown below.
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Indoor Air Analyte
Result Value

(mg/m3)

Reporting
Limit

(mg/m3)

EGLE Project-
Specific
RIASL12

(mg/m3)

NONRES
TSRIASL12

(mg/m3)

Dow IH OEL
(8-hour Time

Weighted
Average)
(mg/m3)

1,2,4-Trichlorobenzene ND 6.6 6.2 19 37,100
1,3-Dichlorobenzene ND 1.1 9.2 28 60,100
1,4-Dichlorobenzene ND 0.21 30 300 60,100
Hexachlorobutadiene ND 3.8 5.4 NA 213
Naphthalene ND 0.47 3.6 NA 52,400
Trichloroethene ND 0.19 4 12 26,850

As shown on the table above, all indoor air results from the Summer 2019 IM event were non-detect (ND)
with reporting limits (RLs) below the indoor air RIASL12, with the exception of 1,2,4-TCB which had a ND
RL slightly above the RIASL12.  The analytical data is presented in Appendix A.  Field sampling forms are
provided in Appendix B.  The next interim measure (IM) event is scheduled for Winter 2019/2020.  Semi-
annual interim monitoring will continue in the summer and winter of 2020.

5.2.2 Building 1335 Interim Monitoring Results Summary

Building 1335 is a Category 1 building located within the southeast portion of the facility designated as
Zone 1.  It is known as the 23 Gatehouse or Contractor Gate and is a small building that includes space
utilized by security personnel and visitors checking into the facility.  Building 1335 is a Group 2 building
that completed seasonal confirmation sampling in April 2018.  A full evaluation and trend analysis was
provided in the 2018 CAIP.  All indoor air analytes were detected below screening levels during each of
the seasonal confirmation sampling events.  The sub-slab soil gas AOIs are CFC-12, HCBD, and TCE
due to exceedances of the draft project-specific RIASL12.  There were no sub-slab soil gas results above
the TSRIASL12 at Building 1335.

Based on the evaluation of the four seasonal confirmation sampling events, the VI pathway is insignificant
for Building 1335 and the sub-slab soil gas results demonstrated relatively stable concentrations and no
evidence of increasing over time.  Sufficient information exists to make a human exposure under control
EI determination.  However, while currently there is no evidence of potential VI, for future use, LTM was
warranted and the building-specific Interim Monitoring Plan was implemented.

Indoor air is monitored at location 1335-IA-01.  This location was selected for continued monitoring since
it demonstrated the highest sub-slab soil gas results.  Monitoring is performed for CFC-12, HCBD, and
TCE.  Interim monitoring occurs semi-annually and the initial event was completed in August 2019.  The
indoor air results are shown below.

Indoor Air Analyte
Result Value

(mg/m3)

Reporting
Limit

(mg/m3)

EGLE Project-
Specific
RIASL12

(mg/m3)

NONRES
TSRIASL12

(mg/m3)

Dow IH OEL
(8-hour Time

Weighted
Average)
(mg/m3)

CFC-12 3 -- 1,020 NA 4,950,000
Hexachlorobutadiene ND 9 5.4 NA 213
Trichloroethene ND 0.18 4 12 26,850

As shown on the table above, all indoor air results from the Summer 2019 IM event were detected below
the screening levels or ND with RLs below the indoor air RIASL12, with the exception of HCBD which had
a ND RL slightly above the RIASL12.  The analytical data is presented in Appendix A.  Field sampling
forms are provided in Appendix B.  The next IM event is scheduled for Winter 2019/2020.  Semi-annual
interim monitoring will continue in the summer and winter of 2020.
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5.2.3 Building 462 Interim Monitoring Results Summary

Building 462 is a Category 2 building located north of the Wastewater Treatment Plant (WWTP) within the
southern portion of the facility designated as Zone 1.  It is known as the Maintenance/Repair/Operations
(MRO)/Investment Recovery Building and is a large warehouse that also contains office space and a
shop.  Building 462 is a Group 2 building that completed seasonal confirmation sampling in May 2018.  A
full evaluation and trend analysis was provided in the 2018 CAIP.  All indoor air analytes were detected
below screening levels during each of the seasonal confirmation sampling events.  The sub-slab soil gas
AOIs are PCE and TCE due to exceedances of the draft project-specific RIASL12 and the TSRIASL12.

Based on the evaluation of the four seasonal confirmation sampling events, the VI pathway is insignificant
for Building 462 and the sub-slab soil gas results exhibited relatively stable concentrations and no
evidence of increasing over time.  Sufficient information exists to make a human exposure under control
EI determination.  However, while currently there is no evidence of potential VI, for future use, LTM was
warranted and the building-specific Interim Monitoring Plan was implemented.

Indoor air is monitored at locations 462-IA-03 and 462-IA-05.  These locations were selected for
continued monitoring since they demonstrated the highest sub-slab soil gas results.  Monitoring is
performed for PCE and TCE.  Interim monitoring is performed semi-annually and the initial event was
conducted in August 2019.  The indoor air results are shown below.

Indoor Air
Analyte

Result Value
(mg/m3)

Reporting
Limit

(mg/m3)

EGLE Project-
Specific
RIASL12

(mg/m3)

NONRES
TSRIASL12

(mg/m3)

Dow IH OEL
(8-hour Time

Weighted
Average)
(mg/m3)

Sample 462-IA-03
Tetrachloroethene 2.4 -- 82 82 67,800
Trichloroethene 0.23 -- 4 12 26,850
Sample 462-IA-05
Tetrachloroethene 3.8 -- 82 82 67,800
Trichloroethene 0.36 -- 4 12 26,850

As shown on the table above, all indoor air results from the Summer 2019 IM event were ND with RLs
below the indoor air RIASL12.  The analytical data is presented in Appendix A.  Field sampling forms are
provided in Appendix B.  The next IM event is scheduled for Winter 2019/2020.  Semi-annual interim
monitoring will continue in the summer and winter of 2020.

5.2.4 VI Seasonal Confirmation Sampling Results Evaluation for Building
680

INTRODUCTION

Building 680 is a Category 2 building located within the southwest portion of the facility designated as
Zone 1 (Figure 5.2.4.1).  It is known as the Sulfonamides Building.  The initial evaluation in the 2017 CAIP
placed Building 680 in VI Path Forward Building Group 2.  Group 2 is a designation for buildings that have
sub-slab soil gas AOIs, but where initial indoor air results were all less than screening levels.  Any
building placed in Group 2 is scheduled for seasonal confirmation sampling events.  The results of the
initial sampling event (E1) and the second seasonal confirmation sampling event (E2) were evaluated in
the 2017 CAIP.  The 2018 Rescreen included an evaluation of the seasonal sampling conducted through
E4.  The findings of the 2018 Rescreen acknowledged that some level of VI was occurring for TCE and
Building 680 was moved to VI Path Forward Building Group 4.  Section 5.2.4 of the 2018 CAIP included
an evaluation and trend analysis for all four seasonal confirmation sampling events.  Following the
building-specific interim action plan provided in the 2018 CAIP, four additional seasonal confirmation
sampling events were performed in 2019.
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Building 680
Initial Sampling Event Completed

E1 October 2016 (Fall)
Seasonal Confirmation Sampling Event Completed

E2 August 2017 (Summer)
E3 February 2018 (Winter)
E4 April 2018 (Spring)
E5 February 2019 (Winter)
E6 May 2019 (Spring)
E7 August 2019 (Summer)

E8 - Scheduled December 2019 (Winter)

Based on EGLE guidance, indoor air and sub-slab soil-gas samples were initially collected during each
event at four locations within the building and concurrent outdoor air samples were collected at one
location.  Four additional sampling locations were added in 2019 (Figure 5.2.4-2).  The sub-slab soil gas
AOIs are PCE, TCE, cis-1,2-dichloroethene (cis-1,2-DCE), 1,1,2-TCA, 1,2-dichloroethane (EDC),
1,2-dibromoethane (EDB), carbon tetrachloride, chloroform, and HCBD, due to exceedances of the draft
project-specific RIASL12 and/or the TSRIASL12.  Figures showing results for each sample location are
provided for cis-1,2-DCE, PCE, and TCE since these analytes have exceedances in both sub-slab soil
gas and indoor air (Figures 680-1 through 680-3, respectively).

VAPOR INTRUSION CONCEPTUAL SITE MODEL

VI is an exposure pathway that involves the migration of volatilized chemicals from the subsurface to
indoor air in overlying, occupied buildings.  A source, migration route and a human receptor must be
present for the VI pathway to be complete.  The focus of this building specific investigation is to evaluate
the potential VI exposure pathway for Dow employees and contractors at Building 680.  The CSM is
illustrated in Figure 5.2.4-3.

Building 680 is four stories tall but only has two internal floors.  It was constructed in 1960 and contains
process areas, office space, a control room, storage areas, a small laboratory, a locker room, and a
garage.  The building is slab-on-grade construction with a footprint of approximately 8,500 ft2 (790 square
meters [m2]).  The building has central air conditioning (AC) with the air intake at roof level and a steam
radiation heating system.  There is one bay door left open during the workday in good weather.

The only underground utilities are the sewer lines.  There are multiple floor drains and various plumbing
fixtures.  The land surrounding the building is covered in asphalt and concrete.  The depth to groundwater
in this area of the facility is approximately 5 feet (ft) below ground surface (bgs) and the soils are largely
fill material.  Groundwater flow is towards the south or southwest.

The typical parameters for non-residential exposures are assumed to apply to workers at this building
(i.e., 40 hours/week, 50 weeks/year exposure).

A building survey was performed on October 14, 2016.  Drains and other openings were screened with a
photoionization detector (PID) and no soil gas entry points were identified.  A chemical inventory was
completed during the building survey and a wide variety of chemicals were found (e.g., bleach, various
cleaners, wasp spray containing 80-90% petroleum distillates).  Chemical storage cabinets within the
building contain acetone, dichloromethane, hexane, isopropyl alcohol, methanol, methyl-ethyl ketone
(MEK), methylene chloride, and toluene.

Further investigation activities were conducted in March and May 2019 using real-time measurement
devices to identify potential pathways for VI.  Findings were reported to EGLE in the June 2019 Summary
of Investigative Findings (see Appendix C).  The goal of the building-specific investigation for Building 680
was to identify potential sources and achieve better spatial resolution of TCE concentrations in the indoor
air.  During these activities, potential workplace indoor air sources and various potential preferential
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pathways were investigated with no significant findings.  The investigation led to the identification of joint
seams in the shop and the storage room/utilities area where relatively high TCE concentrations were
measured.  Dow implemented an interim action to seal the joint seams and this activity was completed on
April 30, 2019; however, as discussed in the July 2019 Corrective Action status meeting, results indicated
that concentrations decreased but not as much as expected.

EVALUATION OF SEASONAL CONFIRMATION SAMPLING EVENTS

This evaluation includes the seven seasonal sampling events (E1-E7) that have been conducted at
Building 680.  The sampling events encompass three years of time and include sampling during each
season of the year.  Summary statistics and screening comparison results for each event are presented
for sub-slab soil gas on Table 5.2.4-A and indoor and outdoor air on Table 5.2.4-B.  The analytical reports
are presented in Appendix A.  Field sampling logs are provided in Appendix B.

The results from the seven seasonal confirmation sampling events were evaluated with respect to spatial
variability, temporal variability, and seasonal trend analysis.  Building specific attenuation factors were
calculated and compared between events to evaluate temporal variability and determine the best
estimate of a building-specific attenuation factor.

This evaluation focused on any analytes detected in the sub-slab soil gas samples that met the criterion
for inclusion in one or more of the following categories:

a) Analytes detected in sub-slab soil gas at concentrations that exceeded draft project-specific
screening levels;

b) Analytes detected in sub-slab soil gas at concentrations of 1,000 mg/m3 or greater in one or more
samples.  Data for analytes detected above 1,000 mg/m3 should provide the clearest signal and
be the simplest to interpret when assessing data trends.  The same data trends observed for
these analytes are expected to apply to other similar analytes present at lower concentrations;
and

c) PCE and TCE.  These two analytes are of particular interest for many VI evaluations at industrial
sites.

For this building, the analytes detected in the sub-slab soil gas at concentrations above the draft project-
specific screening levels were the following 12 analytes: 1,1,2-TCA, 1,1- dichloroethane (DCA), EDB,
EDC, 1,2- dichloropropane (DCP), carbon tetrachloride, chloroform, cis-1,2-DCE, HCBD, PCE, TCE, and
vinyl chloride.  Five other analytes of potential interest were detected at concentrations Ó 1,000 µg/m3 in
sub-slab soil gas: trans-1,2-DCE, 1,1-DCE, CFC-12, 1,1,1-TCA, and methylene chloride.  In addition,
acetone, ethanol, and 1,2,4-trimethylbenzene (TMB) were detected in one sub-slab soil gas sample in E4
at concentrations Ó 1,000 mg/m3; however, these analytes are not included in this evaluation due to their
low detection frequency.  Sample results for the analytes included in this evaluation are provided in the
data tables below:
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Summary of Results for 1,1,2-Trichloroethane (1,1,2-TCA)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <4.3 <0.17 <0.16 <0.18 <0.18 <0.18 <0.19

Indoor Air

680-IA-01 <4.6 <0.17 <0.19 <0.18 <0.18 <0.19 <0.20
680-IA-02 <4.3 <0.17 <0.18 <0.18 <0.18 <0.18 <0.20
680-IA-03 <4.3 <0.18 <0.18 <0.18 <0.17 <0.18 <0.19
680-IA-04 <4.2 <0.18 <0.18 <0.18 <0.34 <0.88 <0.20
680-IA-05 -- -- -- -- <0.14 <0.16 <0.21
680-IA-06 -- -- -- -- <0.17 <0.38 <0.19
680-IA-07 -- -- -- -- <0.17 <0.18 <0.18
680-IA-08 -- -- -- -- <0.18 <0.18 <0.19

Sub-Slab
Soil Gas

680-SS-01 720 1,000 340 550 370 510 940
680-SS-02 <4.7 <4.4 <4.4 <4.4 <15 <5.8 <4.2
680-SS-03 <89 <42 <44 <42 <21 <9.6 <43
680-SS-04 <240 <550 <280 <150 <78 <17 <400
680-SS-05 -- -- -- -- <2,400 <2,100 <9,000
680-SS-06 -- -- -- -- <550 <380 <540
680-SS-07 -- -- -- -- <4.3 <4 <4.6
680-SS-08 -- -- -- -- 230 330 300

Screening level for indoor air is 0.62 mg/m3 (RIASL12)
Screening level for soil-gas is 20 mg/m3 (RIASL12)

Summary of Results for 1,1-Dichloroethane (1,1-DCA)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <3.2 <0.13 <0.12 <0.13 <0.12 <0.13 <0.14

Indoor Air

680-IA-01 <3.4 <0.13 <0.14 <0.13 <0.13 <0.13 <0.14
680-IA-02 <3.2 <0.13 0.13 <0.13 0.18 <0.14 <0.14
680-IA-03 <3.2 <0.13 <0.13 <0.14 0.17 0.22 <0.14
680-IA-04 <3.2 0.2 <0.13 <0.14 <0.13 0.50 <0.14
680-IA-05 -- -- -- -- 0.39 2.3 0.18
680-IA-06 -- -- -- -- 0.85 <0.12 <0.16
680-IA-07 -- -- -- -- 1 <0.28 <0.14
680-IA-08 -- -- -- -- 0.12 0.15 <0.14

Sub-Slab
Soil Gas

680-SS-01 22 24 <11 11 7.4 14 24
680-SS-02 96 22 33 7.9 350 47 10
680-SS-03 <66 100 50 45 <15 <7.1 36
680-SS-04 570 500 <210 <110 93 <12 520
680-SS-05 -- -- -- -- 8,600 4,500 17,000
680-SS-06 -- -- -- -- 8,600 4,600 8,500
680-SS-07 -- -- -- -- 7.6 12 38
680-SS-08 -- -- -- -- 19 30 34

Screening levels for indoor air are 74 mg/m3 (RIASL12) and 740 mg/m3 (TSRIASL12)
Screening levels for soil-gas are 2500 mg/m3 (RIASL12) and 25000 mg/m3 (TSRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for 1,2-Dibromoethane (EDB)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <6.1 <0.24 <0.22 <0.25 <0.22 <0.25 <0.14

Indoor Air

680-IA-01 <6.4 <0.24 <0.27 <0.25 <0.25 <0.25 <0.13
680-IA-02 <6.1 <0.24 <0.25 <0.25 <0.25 <0.27 <0.14
680-IA-03 <6.1 <0.25 <0.25 <0.26 <0.26 <0.26 <0.14
680-IA-04 <6.0 <0.26 <0.25 <0.26 <0.24 <0.26 <0.13
680-IA-05 -- -- -- -- <0.48 <1.2 <0.14
680-IA-06 -- -- -- -- <0.20 <0.23 <0.15
680-IA-07 -- -- -- -- <0.24 <0.53 <0.13
680-IA-08 -- -- -- -- <0.24 <0.26 <0.13

Sub-Slab
Soil Gas

680-SS-01 240 68 68 65 60 45 970
680-SS-02 <6.6 <6.2 <6.2 <6.1 <20 <8.2 <5.9
680-SS-03 <130 <60 <62 <59 <29 <14 <61
680-SS-04 <340 <770 <400 <210 <110 <24 <560
680-SS-05 -- -- -- -- <3,400 <3,000 <13,000
680-SS-06 -- -- -- -- <770 <540 <760
680-SS-07 -- -- -- -- <6.1 <5.7 <6.5
680-IA-08 -- -- -- -- <8.1 <30 <26

Screening level for indoor air is 0.2 mg/m3 (RIASL12)
Screening level for soil-gas is 6.6 mg/m3 (RIASL12)

Summary of Results for 1,2-Dichloroethane (EDC)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <3.2 <0.13 <0.12 <0.13 0.15 <0.13 <0.14

Indoor Air

680-IA-01 <3.4 <0.13 <0.14 <0.13 0.15 <0.13 <0.14
680-IA-02 <3.2 <0.13 <0.13 <0.13 0.15 <0.14 <0.14
680-IA-03 <3.2 0.16 <0.13 <0.14 0.15 <0.14 <0.14
680-IA-04 <3.2 0.20 <0.13 <0.14 0.14 <0.14 <0.14
680-IA-05 -- -- -- -- <0.25 <0.66 <0.14
680-IA-06 -- -- -- -- 0.18 <0.12 <0.16
680-IA-07 -- -- -- -- 0.18 <0.28 <0.14
680-IA-08 -- -- -- -- 0.16 <0.14 <0.14

Sub-Slab
Soil Gas

680-SS-01 320 210 190 260 160 220 380
680-SS-02 7.9 <3.2 <3.2 <3.2 <11 <4.3 <3.1
680-SS-03 <66 <31 <32 <31 <15 <7.1 <32
680-SS-04 850 <410 <210 <110 61 <12 <300
680-SS-05 -- -- -- -- <1,800 <1,600 <6,700
680-SS-06 -- -- -- -- <410 <280 <400
680-SS-07 -- -- -- -- <3.2 <3 <3.4
680-SS-08 -- -- -- -- 63 100 94

Screening level for indoor air is 4.6 mg/m3 (RIASL12)
Screening levels for soil-gas is 150 mg/m3 (RIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance



The Dow Chemical Company 2019 Corrective Action Implementation Summary Report
and 2020 Work Plan

Midland Plant 5-21

AECOM January 2020

Summary of Results for 1,2-Dichloropropane (1,2-DCP)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <3.7 <0.74 <0.67 <0.76 <0.67 <0.74 <0.83

Indoor Air

680-IA-01 <3.8 <0.73 <0.81 <0.75 <0.76 <0.74 <0.81
680-IA-02 <3.6 <0.72 <0.74 <0.76 <0.75 <0.8 <0.83
680-IA-03 <3.6 <0.74 <0.75 <0.77 <0.77 <0.78 <0.83
680-IA-04 <3.6 <0.78 <0.74 <0.78 <0.72 <0.78 <0.79
680-IA-05 -- -- -- -- <1.4 <3.7 <0.83
680-IA-06 -- -- -- -- <0.61 <0.70 <0.90
680-IA-07 -- -- -- -- <0.74 <1.6 <0.79
680-IA-08 -- -- -- -- <0.71 <0.78 <0.78

Sub-Slab
Soil Gas

680-SS-01 67 80 29 41 33 41 79
680-SS-02 34 12 11 <3.7 74 6.2 4.8
680-SS-03 100 110 57 60 23 <8.2 56
680-SS-04 <210 60 <240 <120 <66 <14 <340
680-SS-05 -- -- -- -- <2,000 <1,800 <7,700
680-SS-06 -- -- -- -- 1,500 950 1,700
680-SS-07 -- -- -- -- <3.6 <3.4 6.5
680-SS-08 -- -- -- -- 170 250 280

Screening level for indoor air is 12.2 mg/m3 (RIASL12)
Screening levels for soil-gas is 410 mg/m3 (RIASL12)

Summary of Results for Carbon Tetrachloride

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <5.0 <0.20 0.48 0.42 0.53 0.42 0.44

Indoor Air

680-IA-01 <5.2 <0.20 0.46 0.41 0.52 0.46 0.42
680-IA-02 <5.0 <0.20 0.51 0.47 0.54 0.47 0.45
680-IA-03 <5.0 <0.20 0.46 0.46 0.57 0.51 0.45
680-IA-04 <4.9 0.68 0.47 0.44 0.49 0.51 0.46
680-IA-05 -- -- -- -- 0.52 <1 0.46
680-IA-06 -- -- -- -- 0.57 0.42 0.46
680-IA-07 -- -- -- -- 0.95 0.44 0.44
680-IA-08 -- -- -- -- 0.53 0.48 0.43

Sub-Slab
Soil Gas

680-SS-01 1,100 670 2,200 350 230 520 1,300
680-SS-02 30 8.3 <5.1 <5 130 <6.7 <4.8
680-SS-03 <100 <49 <51 <48 <24 <11 <50
680-SS-04 680 1,000 <320 <170 <91 <19 600
680-SS-05 -- -- -- -- <2,800 <2,400 <10,000
680-SS-06 -- -- -- -- <630 <440 <620
680-SS-07 -- -- -- -- <5 <4.6 <5.3
680-SS-08 -- -- -- -- 280 550 500

Screening level for indoor air is 22 mg/m3 (RIASL12)
Screening level for soil-gas is 710 mg/m3 (RIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for Chloroform

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <3.9 <0.16 <0.14 <0.16 0.16 <0.16 <0.17

Indoor Air

680-IA-01 <4.1 0.17 0.29 0.21 0.50 0.26 <0.17
680-IA-02 <3.8 0.27 0.46 0.36 0.65 0.36 0.39
680-IA-03 <3.8 0.38 0.45 0.40 1 1.1 0.33
680-IA-04 <3.8 0.64 <0.16 <0.16 <0.15 0.69 0.21
680-IA-05 -- -- -- -- 0.50 3.4 0.31
680-IA-06 -- -- -- -- 1 <0.15 0.30
680-IA-07 -- -- -- -- 3.6 0.60 0.43
680-IA-08 -- -- -- -- 0.51 0.30 <0.16

Sub-Slab
Soil Gas

680-SS-01 1,500 1,500 700 940 790 1,100 2,600
680-SS-02 380 53 120 15 1,100 48 21
680-SS-03 170 240 120 100 37 15 92
680-SS-04 2,000 2,000 <250 140 370 <15 1,800
680-SS-05 -- -- -- -- 3,300 1,900 <8,100
680-SS-06 -- -- -- -- 7,000 4,800 8,900
680-SS-07 -- -- -- -- 12 9.6 25
680-SS-08 -- -- -- -- 620 1,000 920

Screening levels for indoor air are 5.2 mg/m3 (RIASL12) and 52 mg/m3 (TRIASL12)
Screening levels for soil-gas are 170 mg/m3 (RIASL12) and 1,700 mg/m3 (TSRIASL12)

Summary of Results for cis-1,2-Dichloroethene (cis-1,2-DCE)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <3.2 <0.13 0.36 0.30 0.34 <0.13 <0.14

Indoor Air

680-IA-01 <3.3 0.65 3.0 0.91 3.5 1.2 0.19
680-IA-02 11 6.1 7.8 6.0 5.4 2.8 2.2
680-IA-03 14 6.9 9.1 5.6 10 8 1.8
680-IA-04 <3.1 6.1 0.36 0.43 0.46 11 1.1
680-IA-05 -- -- -- -- 23 45 4.6
680-IA-06 -- -- -- -- 12 0.36 0.91
680-IA-07 -- -- -- -- 5.5 3 1.5
680-IA-08 -- -- -- -- 3.5 1.5 0.16

Sub-Slab
Soil Gas

680-SS-01 30 18 14 16 11 14 20
680-SS-02 610 380 160 130 100 730 14
680-SS-03 13,000 20,000 7,500 7,200 3,900 1,400 11,000
680-SS-04 17,000 19,000 3,400 1,900 4,600 100 18,000
680-SS-05 -- -- -- -- 380,000 210,000 840,000
680-SS-06 -- -- -- -- 150,000 96,000 170,000
680-SS-07 -- -- -- -- 33 59 30
680-SS-08 -- -- -- -- 12 16 20

Screening levels for indoor air are 24 mg/m3 (RIASL12) and 72 mg/m3 (TSRIASL12)
Screening levels for soil-gas are 820 mg/m3 (RIASL12) and 2,500 mg/m3 (TRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for Hexachlorobutadiene (HCBD)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <34 <8.5 <7.7 <8.7 <7.8 <8.6 <3.8

Indoor Air

680-IA-01 <36 <8.4 <9.4 <8.6 <8.7 <8.6 <3.7
680-IA-02 <34 <8.3 <8.6 <8.8 <8.7 <9.3 <3.8
680-IA-03 <34 <8.6 <8.7 <8.9 <8.8 <9.1 <3.8
680-IA-04 <33 <9.1 <8.6 <9.0 <8.3 <9 <3.6
680-IA-05 -- -- -- -- <17 <43 <3.8
680-IA-06 -- -- -- -- <7 <8 <4.2
680-IA-07 -- -- -- -- <8.5 <18 <3.6
680-IA-08 -- -- -- -- <8.2 <9.1 <3.6

Sub-Slab
Soil Gas

680-SS-01 3,400 2,000 2,100 4,400 1,800 1,200 3,600
680-SS-02 170 84 52 47 <110 80 <33
680-SS-03 4,600 9,600 3,200 4,100 430 790 4,200
680-SS-04 <1,900 <4,300 <2,200 <1,200 <610 <130 <3,100
680-SS-05 -- -- -- -- <19,000 <16,000 <71,000
680-SS-06 -- -- -- -- 5,900 13,000 18,000
680-SS-07 -- -- -- -- <34 33 38
680-SS-08 -- -- -- -- 400 540 610

Screening level for indoor air is 5.4 mg/m3 (RIASL12)
Screening level for soil-gas is 180 mg/m3 (RIASL12)

Summary of Results for Tetrachloroethene (PCE)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <5.4 0.39 4.5 3.0 0.36 0.48 1.2

Indoor Air

680-IA-01 <5.7 3.4 25 8.1 36 14 2.8
680-IA-02 26 29 67 54 54 30 36
680-IA-03 30 33 75 49 54 32 24
680-IA-04 <5.3 54 4.2 5.8 4.2 87 18
680-IA-05 -- -- -- -- 230 440 64
680-IA-06 -- -- -- -- 81 3.5 16
680-IA-07 -- -- -- -- 56 34 26
680-IA-08 -- -- -- -- 36 17 3

Sub-Slab
Soil Gas

680-SS-01 2,600 1,800 6,200 1,800 1,300 1,700 2,600
680-SS-02 1,800 550 470 140 3,800 580 160
680-SS-03 11,000 17,000 7,700 6,600 3,400 2,300 7,700
680-SS-04 460,000 760,000 140,000 50,000 130,000 4,800 590,000
680-SS-05 -- -- -- -- 2,800,000 2,700,000 6,400,000
680-SS-06 -- -- -- -- 680,000 580,000 910,000
680-SS-07 -- -- -- -- 100 100 220
680-SS-08 -- -- -- -- 1,600 2,500 2,400

Screening level for indoor air is 82 mg/m3 (RIASL12 and TSRIASL12)
Screening level for soil-gas is 2,700 mg/m3 (RIASL12 and TSRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for Trichloroethene (TCE)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <4.3 <0.17 0.30 0.26 0.17 <0.17 <0.19

0Indoor Air

680-IA-01 <4.5 0.57 3.5 1.1 5 1.9 0.38
680-IA-02 5.0 4.8 8.9 7.6 7.6 4.1 4.6
680-IA-03 5.7 5.3 11 6.9 8.3 4.9 3.2
680-IA-04 <4.2 3.8 0.24 0.31 0.28 8.7 1.8
680-IA-05 -- -- -- -- 14 40 5.6
680-IA-06 -- -- -- -- 16 0.53 2.2
680-IA-07 -- -- -- -- 7.2 4.5 3.4
680-IA-08 -- -- -- -- 4.9 2.4 0.39

Sub-Slab
Soil Gas

680-SS-01 290 270 140 220 160 220 340
680-SS-02 220 120 63 38 230 220 22
680-SS-03 3,500 6,500 2,600 2,400 980 470 2,500
680-SS-04 18,000 32,000 5,300 2,300 4,800 100 21,000
680-SS-05 -- -- -- -- 250,000 170,000 530,000
680-SS-06 -- -- -- -- 140,000 100,000 170,000
680-SS-07 -- -- -- -- 20 29 48
680-SS-08 -- -- -- -- 290 450 400

Screening levels for indoor air are 4 mg/m3 (RIASL12) and 12 mg/m3 (TSRIASL12)
Screening levels for soil-gas are 130 mg/m3 (RIASL12) and 400 mg/m3 (TSRIASL12)

Summary of Results for Vinyl Chloride

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <2 <0.041 <0.042 <0.042 0.10 <0.041 <0.046

0Indoor Air

680-IA-01 <2.1 <0.04 <0.045 <0.041 0.072 <0.041 <0.045
680-IA-02 <2 <0.04 0.045 <0.042 0.073 <0.044 <0.046
680-IA-03 <2 0.04 0.048 <0.043 0.095 <0.043 <0.046
680-IA-04 <2 0.048 <0.041 <0.043 0.071 <0.043 <0.044
680-IA-05 -- -- -- -- 0.19 <0.21 0.048
680-IA-06 -- -- -- -- 0.094 <0.038 <0.05
680-IA-07 -- -- -- -- 0.089 <0.089 <0.044
680-IA-08 -- -- -- -- 0.077 <0.043 <0.043

Sub-Slab
Soil Gas

680-SS-01 <14 <8.2 <6.8 <4.1 2.8 6 12
680-SS-02 <2.2 <2 <2 <2 <6.8 <2.7 <2
680-SS-03 <42 <20 <20 <20 <9.7 <4.5 <20
680-SS-04 <110 <260 <130 <69 <37 <7.9 <190
680-SS-05 -- -- -- -- 3,200 <990 <4,200
680-SS-06 -- -- -- -- 390 <180 480
680-SS-07 -- -- -- -- <2 <1.9 <2.2
680-SS-08 -- -- -- -- <2.7 10 <8.8

Screening levels for indoor air are 28 mg/m3 (RIASL12) and 280 mg/m3 (TSRIASL12)
Screening levels for soil-gas are 910 mg/m3 (RIASL12) and 9100 mg/m3 (TSRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for trans-1,2-Dichloroethene (trans-1,2-DCE)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <3.2 <0.63 <0.57 <0.65 <0.58 <0.64 <0.71

Indoor Air

680-IA-01 <3.3 <0.63 <0.70 <0.64 <0.65 <0.64 <0.69
680-IA-02 <3.1 <0.62 <0.64 <0.65 <0.65 <0.69 <0.71
680-IA-03 <3.1 <0.64 <0.65 <0.66 <0.66 <0.67 <0.71
680-IA-04 <3.1 <0.67 <0.64 <0.67 <0.62 <0.67 <0.68
680-IA-05 -- -- -- -- <1.2 <3.2 <0.71
680-IA-06 -- -- -- -- 0.95 <<0.60 <0.78
680-IA-07 -- -- -- -- <0.63 <1.4 <0.68
680-IA-08 -- -- -- -- <0.61 0<.67 <0.67

Sub-Slab
Soil Gas

680-SS-01 32 32 12 22 13 23 34
680-SS-02 21 14 5.2 4.4 <11 32 <3
680-SS-03 400 740 270 360 130 55 370
680-SS-04 1,300 1,800 400 240 340 <12 1,700
680-SS-05 -- -- -- -- 6,500 2,900 19,000
680-SS-06 -- -- -- -- 8,900 5,400 13,000
680-SS-07 -- -- -- -- <3.1 3.2 <3.4
680-SS-08 -- -- -- -- 15 20 21

Screening level for indoor air is 790 mg/m3 (RIASL12 and TSRIASL12)
Screening level for soil-gas is 26,000 mg/m3 (RIASL12 and TSRIASL12)

Summary of Results for 1,1-Dichloroethene (1,1-DCE)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <3.2 <0.063 <0.057 <0.065 0.089 <0.064 <0.071

Indoor Air

680-IA-01 <3.3 <0.063 0.088 <0.064 0.19 0.11 <0.069
680-IA-02 <3.1 0.15 0.17 0.21 0.26 0.16 0.15
680-IA-03 <3.1 0.16 0.21 0.19 0.32 0.26 0.11
680-IA-04 <3.1 0.087 <0.064 <0.067 <0.062 0.14 <0.068
680-IA-05 -- -- -- -- 0.22 0.60 0.10
680-IA-06 -- -- -- -- 0.51 <0.06 0.098
680-IA-07 -- -- -- -- 0.38 0.19 0.11
680-IA-08 -- -- -- -- 0.19 0.15 <0.067

Sub-Slab
Soil Gas

680-SS-01 5,100 3,300 460 910 440 1,600 3,400
680-SS-02 26 9.9 9.1 <3.2 51 35 <3
680-SS-03 180 290 120 120 40 16 98
680-SS-04 260 <400 <200 <110 <57 <12 320
680-SS-05 -- -- -- -- 3,700 <1,500 10,000
680-SS-06 -- -- -- -- 5,100 2,300 4,600
680-SS-07 -- -- -- -- 7.4 20 33
680-SS-08 -- -- -- -- 1,200 2,800 3,800

Screening levels for indoor air are 620 mg/m3 (RIASL12) and 1,900 mg/m3 (TSRIASL12)
Screening levels for soil-gas are 20,000 mg/m3 (RIASL12) and 61,000 mg/m3 (TSRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for Chlorofluorocarbon (CFC-12)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <3.9 2.8 2.3 2.2 2.0 2.2 1.9

Indoor Air

680-IA-01 <4.1 2.7 2.4 2.2 2.2 2.2 1.8
680-IA-02 <3.9 2.8 2.3 2.0 2.2 2.2 1.8
680-IA-03 <3.9 2.8 2.3 2.0 2.1 2.3 1.8
680-IA-04 <3.8 3.1 2.3 2.0 2.2 2.2 1.8
680-IA-05 -- -- -- -- 2.0 2.2 1.8
680-IA-06 -- -- -- -- 2.1 2.2 1.8
680-IA-07 -- -- -- -- 2.2 2.2 1.8
680-IA-08 -- -- -- -- 2.1 2.2 1.9

Sub-Slab
Soil Gas

680-SS-01 5,600 310 290 99 370 90 100
680-SS-02 47 <4 8.6 3.9 <13 <5.3 <3.8
680-SS-03 <81 <38 <40 <38 <19 <8.7 <39
680-SS-04 230 <500 460 <130 670 <15 <360
680-SS-05 -- -- -- -- <2,200 <1,900 <8,200
680-SS-06 -- -- -- -- <500 <350 <490
680-SS-07 -- -- -- -- <3.9 <3.6 <4.2
680-SS-08 -- -- -- -- 400 160 78

Screening level for indoor air is 1,020 mg/m3 (RIASL12)
Screening level for soil-gas is 34,000 mg/m3 (RIASL12)

Summary of Results for 1,1,1-Trichloroethane (1,1,1-TCA)

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <4.3 <0.17 <0.16 <0.18 <0.16 <0.18 <0.20

Indoor Air

680-IA-01 <4.6 <0.17 0.19 <0.18 0.4 <0.18 <0.19
680-IA-02 <4.3 <0.17 0.50 <0.18 0.6 <0.19 <0.20
680-IA-03 <4.3 <0.18 <0.18 <0.18 0.4 0.20 <0.20
680-IA-04 <4.2 1.1 <0.18 <0.18 <0.17 2.3 0.22
680-IA-05 -- -- -- -- 1.9 12 0.56
680-IA-06 -- -- -- -- 1.3 <0.16 <0.21
680-IA-07 -- -- -- -- 8.0 <0.38 <0.19
680-IA-08 -- -- -- -- 0.42 <0.18 <0.18

Sub-Slab
Soil Gas

680-SS-01 <30 <18 <15 11 6.9 11 17
680-SS-02 540 27 180 10 2,900 28 17
680-SS-03 <89 <42 <44 <42 <21 <9.6 <43
680-SS-04 2,700 2,500 <280 190 190 <17 2,500
680-SS-05 -- -- -- -- 34,000 18,000 81,000
680-SS-06 -- -- -- -- 3,500 2,000 4,500
680-SS-07 -- -- -- -- 13 4 18
680-SS-08 -- -- -- -- 14 26 24

Screening level for indoor air is 7,000 mg/m3 (RIASL12 and TSRIASL12)
Screening level for soil-gas is 230,000 mg/m3 (RIASL12 and TSRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for Methylene Chloride

Sample Type Sample ID

Measured Concentration (mg/m3)
Oct.
2016

Aug./Sept.
2017

Feb.
2018

Apr.
2018

Feb.
2019

May
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7
Outdoor Air 680-OA-01 <28 12 150 6.2 16 20 6.7

Indoor Air

680-IA-01 <14.5 3.3 88 22 19 37 10
680-IA-02 <13.5 5.2 36 3.9 18 21 6.3
680-IA-03 <13.5 2.5 14 2.8 16 25 7.7
680-IA-04 <13.5 3.1 130 50 38 30 10
680-IA-05 -- -- -- -- 27 26 8.6
680-IA-06 -- -- -- -- 20 17 6.4
680-IA-07 -- -- -- -- 18 22 7.6
680-IA-08 -- -- -- -- 19 31 11

Sub-Slab
Soil Gas

680-SS-01 <190 <110 <93 56 27 <60 <86
680-SS-02 <30 <28 <28 <28 <93 <37 <27
680-SS-03 <570 <110 <280 <270 <130 <61 <280
680-SS-04 1,000 <1,400 <1,800 <940 <200 <110 <1,000
680-SS-05 -- -- -- -- <6,100 <5,400 <23,000
680-SS-06 -- -- -- -- <1,400 <970 <1,400
680-SS-07 -- -- -- -- <27 28 <29
680-SS-08 -- -- -- -- <36 <140 <120

Screening levels for indoor air are 1,800 mg/m3 (RIASL12) and 2,900 mg/m3 (TSRIASL12)
Screening levels for soil-gas are 61,000 mg/m3 (RIASL12) and 97,000 mg/m3 (TSRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance

EVALUATION OF VI DATA TRENDS

Data trends for Building 680 are discussed below for both sub-slab soil gas and indoor air.  When data
exhibit a narrow range of variability, it is typical practice to express the range as a percentage.  When
data exhibit a large range of variability, however, it is more useful to express the range in orders of
magnitude (i.e., factors of 10).  This can be expressed mathematically as the log of the ratio of
maximum/minimum values.  If the values differ by a factor of 10, the log of the ratio is 1, if the values differ
by a factor of 100, the log of the ratio is 2, and so on.

The variability across all locations over all sampling events is the total variability.  This encompasses
different types of variability, including spatial variability (i.e., how do the results vary from location to
location), temporal variability (i.e., how do the results at a given location vary over time), and
measurement variability.  Measurement variability can be determined by evaluating results of duplicate or
collocated samples and includes both sampling variability and analytical variability.  The comparison of
two data values is typically expressed as a relative percent difference (RPD).  The comparison of three of
more data values is typically expressed as the % coefficient of variation (CV), which is the standard
deviation divided by the mean.

Sub-Slab Soil Gas Data Trends

Spatial Variability of Sub-Slab Soil Gas – The soil gas exhibits over four orders of magnitude of spatial
variability.  For example, sub-slab soil gas detections of PCE vary from 160 to 6,400,000 mg/m3 (log of
max./min. = 4.6) across the eight locations for E7.  During that same sampling event, the range for TCE
was 22 to 530,000 mg/m3 (log of max./min. = 4.4) and the range for cis-1,2-DCE was 14 to 840,000 mg/m3

(log of max./min. = 4.8).
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Temporal Variability of Soil Gas – The soil gas exhibits up to two orders of magnitude of temporal
variability.  For example, sub-slab soil gas concentrations of PCE vary from 4,800 to 760,000 mg/m3 at
location 680-SS-04 (log max/min = 2.2) across all seven sampling events.  At that same location, the
range for TCE was 100 to 32,000 mg/m3 (log max/min = 2.5).  Measured values for E6 were atypically low.
If this event is not included, the temporal variability was about one order of magnitude for PCE and TCE.
The variability for PCE and TCE at other locations was less (e.g., about a factor of three).  Similarly, the
variability for other analytes was relatively small.

Seasonal Confirmation Sampling Trend Analysis – No formal statistical tests were performed but the
sub-slab soil gas data at locations with the highest concentrations do not exhibit any upward or
downward trend over the course of the seven sampling events.  This is illustrated in the graph below,
which shows results for several locations with relatively high concentrations for the three analytes
detected at the highest concentrations.  Note that the y-axis is a log scale.

For analytes with lower sub-slab soil gas concentrations, the values also tended to be stable over time.
This is illustrated in the figure below.  Data for various analytes at location 680-SS-01 are shown (i.e., the
location where the highest concentrations of that analyte generally were detected during the sampling
events).  Note that the y-axis is still a log scale, but for a lower range of values.
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The data set was examined to see what the potential consequences would have been had only a single
sampling event been performed.  For the analytes present at the highest concentrations in the sub-slab
soil gas (i.e., PCE, TCE, and cis-1,2-DCE), the maximum sub-slab soil gas concentration was obtained
during E2 (summer) or E7 (summer).  For PCE at location 680-SS-04, the value increased from 460,000
during E1 to 760,000 during E2.  If only the first sampling event had been performed, a negative bias of
65% would have been introduced (i.e., the PCE value for E2 was 65% higher than the PCE value for E1).

Indoor Air Data Trends

Spatial Variability of Indoor Air – The indoor air exhibits about two orders of magnitude of spatial
variability.  For example, PCE was detected in all eight indoor air samples and varied from 3.5 to
440 mg/m3 during E6 (log max./min. = 2.1).  PCE had about the same amount of spatial variability during
E5 and E7.  During E6, TCE was detected in all eight indoor air samples and varied from 0.53 to 40 mg/m3

(log max./min. = 1.9.).  TCE had less spatial variability during the other sampling events.

Temporal Variability of Indoor Air – The detected values for PCE and TCE exhibit temporal variability
of about one order of magnitude over time.  For example, PCE was detected during six of the seven
sampling events at locations 680-IA-01 and 680-IA-04 and the values ranged from 2.8 to 36 mg/m3 at
location 680-IA-01 (log max./min. = 1.1) and from 4.2 to 87 mg/m3 at location 680-IA-04 (log max./min.
= 1.3).  For TCE, the variability over time was similar to that for PCE.  For example, TCE was detected
during six of the seven sampling events at location 680-IA-04, with values ranging from 0.24 to 8.7 mg/m3

(log max./min. = 1.6).

Additional Analyses

Comparison of Sub-Slab Soil Gas and Indoor Air Data Sets – As expected, the sub-slab soil gas data
exhibit greater spatial variability than the indoor air data set.  The sub-slab soil gas data had somewhat
greater temporal variability than the indoor air data, which is contrary to expectations.  This suggests that
any indoor emissions of the AOIs do not vary greatly over time if they are in regular use in the building.

Seasonal Effects –The data do not support the hypothesis that wintertime will have higher indoor air
impacts.  The highest sub-slab soil gas concentrations were measured in August (summer), but the
highest indoor air concentrations for PCE and TCE were measured in May (spring).  The data indicate
that wintertime “stack effects” across the slab are not significant compared with other seasons of the year.
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Comparison of Attenuation Factors by Event – Attenuation factors were calculated based on
maximum values and are shown in Table 680-1.  The values in Table 1 have not been corrected for any
contribution from outdoor air.

Table 1.  Calculated Attenuation Factors

E1 E2 E3 E4 E5 E6 E7
Evaluation Based on Maximum Detected Value

1,1-DCE NC 4.8E-05 4.6E-04 2.3E-04 1.0E-04 2.1E-04 1.5E-05
PCE 6.5E-05 7.1E-05 5.4E-04 1.1E-03 8.2E-05 1.6E-04 1.0E-05
TCE 3.2E-04 1.7E-04 2.1E-03 3.2E-03 6.4E-05 2.4E-04 1.1E-05

cis-1,2-DCE 8.2E-04 3.4E-04 1.2E-03 8.3E-04 6.1E-05 2.1E-04 5.5E-06
HCBD <7.8E-03 <9.5E-04 <2.9E-03 <2.0E-03 <2.9E-03 <3.3E-03 <2.3E-04
EDC NC 9.5E-04 7.4E-04 <5.4E-04 1.1E-03 <3.0E-03 <4.2E-04

trans-1,2-DCE NC <3.7E-04 <1.8E-03 <1.9E-03 1.1E-04 <5.9E-04 <4.1E-05
Chloroform NC 3.2E-04 6.6E-04 4.3E-04 5.1E-04 7.1E-04 4.8E-05
1,1,1-TCA NC 4.4E-04 2.8E-03 <9.5E-04 2.4E-04 6.7E-04 6.9E-06

Carbon Tetrachloride NC 6.8E-04 2.3E-04 1.3E-03 3.4E-03 9.3E-04 3.5E-04
1,1,2-TCA NC <1.8E-04 <5.6E-04 <3.3E-04 <9.2E-04 <1.7E-03 <2.1E-03

NC - Not calculated due to elevated detection limits for indoor air.

The best conservative estimates of a building-specific attenuation factor for Building 680 are the values
for 1,1-DCE for each sampling event.  This analyte generally has the smallest attenuation factor for each
sampling event (i.e., the least bias due to contributions from any indoor or outdoor sources).  1,1,-DCE is
the only analyte detected at relatively high concentrations in the subsurface with all of what was detected
indoors likely attributable to VI (i.e., the bias introduced by indoor emission sources and/or outdoor air is
believed to be negligible).  During E1, 1,1-DCE and several other analytes were ND but with relatively
high RLs.  For E1, the best estimate of a building-specific attenuation factor is PCE.

Temporal Variability in Attenuation Factor – As shown in Table 1, there was slightly more than one
order of magnitude in temporal variability in the calculated attenuation factors observed in the data set,
with E3 having the least attenuation and E7 have the greatest attenuation.  The E7 sampling event
occurred after interim actions were implemented to seal the joint seams that were identified during further
investigation activities conducted in March 2019.  As illustrated in the figure below that plots the inverse
attenuation factor for various analytes for each sampling event, interim actions completed to date appear
to have reduced levels of VI in Building 680.  Taller columns denote greater attenuation (i.e. less VI), so
the height of the last sampling event (E7) versus the earlier sampling events provides an indication of the
effectiveness of interim actions.

Assuming VI was the only source of these analytes in indoor air, all of the columns for each event would
be expected to have about the same height.  Shorter columns potentially represent greater contribution
from indoor workplace chemical use and/or outdoor sources for a given analyte.
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NON-DETECT EVALUATION

There were 11 ND analytes in indoor air with RLs that exceeded the indoor air screening level during
E1.  Of those, only three analytes continued to have ND exceedances in E2 - E6:  1,2,4-TCB, EDB and
HCBD.  In E4, 1,2,4-TCB ND RLs were all below the indoor air screening levels, but they were above in
E5, E6, and E7.  EDB and HCBD were already identified as AOIs due to detections in sub-slab soil gas
that exceed the screening levels; however, 1,2,4-TCB has been added to that list based on ND sub-slab
soil gas values in the 2019 sampling events.  For all three analytes, estimated indoor air concentrations
are provided below.

There have been no detections of HCBD, EDB, of 1,2,4-TCB in indoor air, but the ND RLs often exceed
the draft project-specific RIASL12 for HCBD (5.4 mg/m3), for EDB (0.2 mg/m3), and for 1,2,4-TCB
(2.1 mg/m3).  As shown in Tables 680-2, 680-3, and 680-4, using the selected building-specific attenuation
factor, indoor air values due to VI were estimated based on the maximum detected sub-slab soil gas
concentration for each event.
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Table 680-2.  Evaluation of Estimated Indoor Air Concentrations for HCBD

E1 E2 E3 E4 E5 E6 E7
Evaluation Based on Maximum Detected Value
Maximum Detection of HCBD in Sub-Slab Soil Gas (mg/m3) 4,600 9,600 3,200 4,400 5,900 13,000 18,000
Building-specific attenuation factor 6.5E-05 4.8E-05 4.6E-04 2.3E-04 1.0E-04 2.1E-04 1.5E-05
Predicted Indoor Air Impacts (mg/m3)a 0.30 0.46 1.5 1.0 0.59 2.7 0.27
Exceedance of Screening Level of 5.4 mg/m3? No No No No No No No
Evaluation Based on Maximum Detection Limit
Maximum Detection Limit of HCBD in Sub-Slab Soil Gas (mg/m3) <1,900 <4,300 <2,200 <1,200 <19,000 <16,000 <71,000
Building-specific attenuation factor 6.5E-05 4.8E-05 4.6E-04 2.3E-04 1.0E-04 2.1E-04 1.5E-05
Predicted Indoor Air Impacts (mg/m3)a <0.12 <0.21 <1.0 <0.28 <1.9 <3.4 <1.1
Exceedance of Screening Level of 5.4 mg/m3? No No No No No No No

a Based on the selected building-specific attenuation factor for each sampling event.

Table 680-3.  Evaluation of Estimated Indoor Air Concentrations for EDB

E1 E2 E3 E4 E5 E6 E7
Evaluation Based on Maximum Detected Value
Maximum Detection of EDB in Sub-Slab Soil Gas (mg/m3) 240 68 68 65 60 45 970
Building-specific attenuation factor 6.5E-05 4.8E-05 4.6E-04 2.3E-04 1.0E-04 2.1E-04 1.5E-05
Predicted Indoor Air Impacts (mg/m3)a 0.02 0.003 0.03 0.01 0.01 0.01 0.01
Exceedance of Screening Level of 0.2 mg/m3? No No No No No No No
Evaluation Based on Maximum Detection Limit
Maximum Detection Limit of EDB in Sub-Slab Soil Gas (mg/m3) <340 <770 <400 <210 <3,400 <3,000 <13,000
Building-specific attenuation factor 6.5E-05 4.8E-05 4.6E-04 2.3E-04 1.0E-04 2.1E-04 1.5E-05
Predicted Indoor Air Impacts (mg/m3)a <0.02 <0.04 <0.18 <0.05 <0.34 <0.63 <0.20
Exceedance of Screening Level of 0.2 mg/m3? No No No No Possibly Possibly No

a Based on the selected building-specific attenuation factor for each sampling event.

Table 680-4.  Evaluation of Estimated Indoor Air Concentrations for 1,2,4-TCB

E1 E2 E3 E4 E5 E6 E7
Evaluation Based on Maximum Detected Value
Maximum Detection of 1,2,4-TCB in Sub-Slab Soil Gas (mg/m3) n/a n/a n/a n/a n/a n/a n/a
Building-specific attenuation factor 6.5E-05 4.8E-05 4.6E-04 2.3E-04 1.0E-04 2.1E-04 1.5E-05
Predicted Indoor Air Impacts (mg/m3)a

Exceedance of Screening Level of 2.1 mg/m3? No No No No No No No
Evaluation Based on Maximum Detection Limit
Maximum Detection Limit of 1,2,4-TCB in Sub-Slab Soil Gas (mg/m3) <1,300 <3,000 <1,500 <800 <13,000 <12,000 <49,000
Building-specific attenuation factor 6.5E-05 4.8E-05 4.6E-04 2.3E-04 1.0E-04 2.1E-04 1.5E-05
Predicted Indoor Air Impacts (mg/m3)a <0.08 <0.14 <0.69 <0.18 1.3 2.5 0.74
Exceedance of Screening Level of 2.1 mg/m3? No No No No No Possibly No

a Based on the selected building-specific attenuation factor for each sampling event.
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As shown in Tables 680-2, 680-3 and 680-4, the ND evaluation demonstrates that the estimated indoor
air concentrations for HCBD, EDB, and 1,2,4-TCB attributable to VI are below their respective draft
project-specific RIASL12 for all seven sampling events based on the maximum detected values and, for
EDB, based on the detection limits for certain sub-slab soil gas samples.  A summary of all VI data trends
and findings is presented in Table 5.

Table 680-5.  Summary of Findings of Seasonal Confirmation Sampling

Topic Finding Details
Spatial Variability of
Sub-Slab Soil Gas

Four orders of magnitude or less PCE during E7 ranged from 160 to 6,400,000
mg/m3, log max./min. = 4.6

TCE during E7 ranged from 22 to 530,000
mg/m3, log max./min. = 4.4

For other sampling events involving eight
locations, log max./min. generally were similar

Temporal Variability
of Sub-Slab Soil Gas

Two orders of magnitude PCE at location 680-SS-04 ranged from 4,800
to 760,000 mg/m3, log max./min. = 2.2

Variability for other analytes was similar
Seasonal Trend

Analysis
Seasonal sampling is appropriate No observed seasonal dependence and no

upward or downward trend in concentration
Spatial Variability of

Indoor Air
Two orders of magnitude or less PCE during E6 ranged from 3.5 to 440 mg/m3,

log max./min. = 2.1
Temporal Variability

of Indoor Air
One order of magnitude PCE at location 680-SS-04 ranged from 4.2 to

87 mg/m3, log max./min. = 1.3
Comparison of Sub-

Slab Soil Gas vs.
Indoor Air

Data show the expected trends for
spatial variability.  Less temporal

variability in indoor air than expected.

Spatial variability: sub-slab soil gas greater than
indoor air

Temporal variability: sub-slab soil gas greater
than indoor air

Best Estimate of
Attenuation Factor

Varies from event to event Best estimates for attenuation factors are based
on 1,1-DCE and PCE data.  Values vary from a
minimum of 1.6E-05 and a maximum of 4.6E-04

Temporal Variability
in Attenuation Factor

No definitive trend in seasonal
attenuation.  Prior to mitigation steps,
greatest attenuation occurred during

E2 (summer) and E5 (winter)

All calculated attenuation factors fall within two
orders of magnitude

Summertime sampling event (E7) had highest
sub-slab concentrations of TCE and PCE, but
springtime sampling event (E6) had highest
indoor air concentrations of PCE and TCE.

Overall Summary Significant decrease in any VI impacts
after mitigation steps performed.

Post-mitigation attenuation factor of
approximately 1E-05

SUMMARY AND PATH FORWARD

Building 680 is confirmed as a VI Path Forward Group 4B building.  Further investigation activities were
conducted with a mobile GC in March and May 2019 and reported in the June 2019 Summary of
Investigative Findings (see Appendix C).

During these activities, potential workplace indoor sources were investigated with no significant findings.
During baseline sample collection, results in the shop (680-xx-05) and storage room/utilities area (680-xx-
06) had the highest results.  Drains identified and investigated in those areas indicated no significant
impacts.  The elevator shaft was also investigated and eliminated as a preferential pathway.  Further
investigation ultimately led to the identification of joint seams around the perimeter in both the shop and
storage room/utilities area as a source of VI.

Dow implemented an interim action to seal the joint seams and this activity was completed on April 30,
2019.  The field mobile GC team performed a follow-up sampling activity in May 2019.  As communicated
in the July 2019 Corrective Action status meeting, samples were collected near the sealed joint seams
(680-05, 680-06, and 680-11) and results indicated that concentrations decreased but not as much as
expected.  Based on these results, although sealing the joint seams has reduced the levels of VI, further
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actions are warranted.  Portions of the building floor slab in the areas impacted by VI should be sealed
(Retro-Coat), potentially in conjunction with other mitigation steps.  A quarterly interim monitoring plan will
be implemented for Building 680 until mitigation steps have addressed the issue and is discussed further
below.

Building-Specific Interim Monitoring Plan

Dow will implement a quarterly interim monitoring plan at Building 680 until a revised program or more
permanent corrective action plan is developed for the site.  Indoor air and sub-slab soil gas will be
monitored at all existing sampling locations, with the exception of 680-xx-07.  Sample location 680-xx-07
was eliminated due to consistent sub-slab soil gas results below screening levels.  Monitoring will be
performed for 13 analytes:  1,1,2-TCA, 1,1-DCA, EDB, EDC, 1,2-DCP, carbon tetrachloride, chloroform,
cis-1,2-DCE, HCBD, PCE, trans-1,2-DCA, TCE, and vinyl chloride.  An outdoor air sample will also be
collected at the time of each monitoring event.  Interim monitoring will be performed quarterly until
mitigation is complete and a new LTM plan has been implemented.

Monitoring will begin in the spring of 2020.  Email notifications were provided to EGLE in April, July, and
October 2019.  High level email summary updates will continue to be provided to EGLE as data becomes
available and evaluation is performed.  Updates will be provided to EGLE in the monthly Corrective Action
meetings.  Results from each sampling event will be reported in the annual CAIP.  Dow may propose
changes to the frequency or other aspects of these interim actions based on an evaluation of the data,
changes in building use or implementation of other interim response actions (IRAs) to address the
potential VI pathway.
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5.2.5 Building 838 Interim Monitoring Results Summary

Building 838 is a Category 2 building located within the southwest portion of the facility designated as
Zone 1.  It is known as the Sulfonamides Shop and contains office space, a shop, storage room, locker
room, and a lunch room.  Building 838 is a Group 2 building that completed seasonal confirmation
sampling in April 2018.  A full evaluation and trend analysis was provided in the 2018 CAIP.  All indoor air
analytes were detected below screening levels during each of the seasonal confirmation sampling events.
The sub-slab soil gas AOIs are PCE, TCE, and HCBD due to exceedances of the draft project-specific
RIASL12.   PCE and TCE also exceeded the TSRIASL12 in sub-slab soil gas.

Based on the evaluation of the four seasonal confirmation sampling events, the VI pathway is insignificant
for Building 838 and the sub-slab soil gas results exhibited relatively stable concentrations and no
evidence of increasing over time.  Sufficient information exists to make a human exposure under control
EI determination.  However, while currently there is no evidence of potential VI, for future use, LTM was
warranted and the building-specific Interim Monitoring Plan was implemented.

Indoor air is monitored at location 838-IA-02.  This location was selected for continued monitoring since it
demonstrated the highest sub-slab soil gas results.  Monitoring is performed for PCE, TCE, and HCBD.
Interim monitoring is performed semi-annually and the initial event was conducted in August 2019.  The
indoor air results are shown below.

Indoor Air Analyte

Result
Value

(mg/m3)

Reporting
Limit

(mg/m3)

EGLE Project-
Specific RIASL12

(mg/m3)

NONRES
TSRIASL12

(mg/m3)

Dow IH OEL
(8-hour Time

Weighted
Average)
(mg/m3)

Hexachlorobutadiene ND 3.6 5.4 NA 213
Tetrachloroethene 5.2 -- 82 82 67,800
Trichloroethene 0.84 -- 4 12 26,850

As shown on the table above, all indoor air results from the Summer 2019 IM event were below screening
levels or ND with a RL below the indoor air RIASL12.  The analytical data is presented in Appendix A.
Field sampling forms are provided in Appendix B.  The next IM event is scheduled for Winter 2019/2020.
Semi-annual interim monitoring will continue in the summer and winter of 2020.

5.2.6 Vapor Intrusion Evaluation for Building 1098

Building 1098 is a Category 2 building and is located within the southeast portion of the facility designated
as Zone 1 (Figure 5.2.6-1).  It is known as the Environmental Operations (EVO) Maintenance Shop and it
is a small single-story building with an open-air storage loft, and it contains a maintenance shop and two
offices.

Building 1098 was initially evaluated in the 2017 CAIP and it was concluded that the VI pathway was an
insignificant exposure pathway based on current use.  Building 1098 was placed into VI Path Forward
Building Group 1 and no further VI evaluation was warranted at that time.  The results from the initial
sampling event were then rescreened in the August 2018 Rescreen.  All indoor air analytes were less
than screening levels; however, based on exceedances in sub-slab soil gas, Building 1098 was moved
into VI Path Forward Building Group 2.  Group 2 is a designation for buildings that have sub-slab soil gas
AOIs; however, indoor air results are less than screening levels.  These buildings are placed into
seasonal confirmation sampling to assess potential seasonal variation.

The results of the initial sampling event (E1) were presented in Section 5.1.7 of the 2018 CAIP.  Since
that time, two additional seasonal events (E2 & E3) have been completed, with a fourth and final event
(E4) scheduled for Winter 2019/2020.  The results of all completed events are included in this evaluation.
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Building 1098
Initial Sampling Event Completed

E1 October 2016 (Fall)
Seasonal Sampling Event Completed

E2 May 2019 (Spring)
E3 August 2019 (Summer)
E4 Scheduled - Winter 2019/2020

No indoor air analytes were detected above screening levels at Building 1098.  Therefore, no Expedited
Building Summary (EBS) was necessary.

DATA SUMMARY

The analytical results were compared to the EGLE August 2017 Media-Specific Volatilization to Indoor Air
Interim Action Screening Levels, the EGLE draft project-specific 12-hour Soil Gas screening values and
acceptable air concentrations (AACs) (draft project-specific RIASL12), and the Dow OELs.

Building 1098 is approximately 6,250 ft2 in size.  For each sampling event, sub-slab soil gas samples
were collected from four locations from within the building.  Indoor air samples were collected at four
locations corresponding to the soil gas sample locations, along with an outdoor air sample from the main
air intake.  The sampling locations are shown on Figure 5.2.6-2.  Summary statistics and screening
comparison results are presented for sub-slab soil gas on Table 5.2.6-A and indoor and outdoor air on
Table 5.2.6-B.  The 2019 analytical data is presented in Appendix A.  Field sampling logs are provided in
Appendix B.

The building survey was completed before the initial sampling event.  Drains and other openings were
screened with a PID and no soil gas entry points were identified.  A chemical inventory was completed
during the building survey and a wide variety of chemicals were found to be stored within the building
(e.g., various cleaners, stains, degreasers, primers, galvanizers).  The survey and chemical inventory
were included in the 2018 CAIP.

SUB-SLAB SOIL GAS RESULTS EVALUATION

Analytical results were evaluated based on methodologies presented in the 2018 Revised Vapor Intrusion
Work Plan.  The number of analytes detected above the draft project-specific RIASL12 or TSRIASL12, if
available, are listed below by sampling event:

1. During the initial event (Fall 2016), 1,4-DCB and CFC-12 were detected above the draft project-
specific RIASL12;

2. During the second event (Spring 2019), all analytes were below screening levels; and

3. During the third event (Summer 2019), four analytes were detected above the draft project-
specific RIASL12 including benzene, hexane, and TCE which were also detected above the
TSRIASL12.

The sub-slab soil gas results for the analytes that exceed the applicable screening level are summarized
for each sampling event in Table 1098-1.
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Table 1098-1.  Summary of Sub-Slab Soil Gas Exceedances for Building 1098

Analyte
(Sampling Event)

Detection
Frequency

Measured Range
of Detects

(mg/m3)
% Detections >
Screening Level

Screening Level*
(mg/m3)

1,4-Dichlorobenzene (1) 25% 1,800 25% 1,000
1,4-Dichlorobenzene (2)
1,4-Dichlorobenzene (3)

25%
25%

360
720

0%
0%

1,000
1,000

Benzene (1) 50% 45 - 410 0% 510
Benzene (2)
Benzene (3)

25%
50%

19
590 - 1,900

0%
50%

510
510

CFC-12 (1) 100% 6,600 - 320,000 50% 34,000
CFC-12 (2)
CFC-12 (3)

100%
100%

860 - 12,000
4,100 - 290,000

0%
25%

34,000
34,000

Hexane (1) 100% 200 - 15,000 0% 72,000
Hexane (2)
Hexane (3)

100%
75%

54 - 2,100
1,500 - 260,000

0%
25%

72,000
72,000

TCE (1) 0% ND 0% 130
TCE (2)
TCE (3)

25%
25%

100
410

0%
25%

130
130

*Screening level provided is the draft project-specific RIASL12.

Table 1098-2 summarizes the indoor air results relative to the sub-slab soil gas exceedances, since VI
only potentially occurs if the analyte is present in both sub-slab soil gas and indoor air.  Therefore, the
table below provides the analytes detected above applicable screening levels in sub-slab soil gas as well
as the corresponding indoor air sample results.  The outdoor air sample results are also provided to
determine if the analytes were present in indoor air due to migration from outdoor air.

Table 1098-2.  Vapor Intrusion Evaluation for Building 1098

Analyte

Indoor Air
Detection
Frequency

Indoor Air
Measured Range

(mg/m3)

Indoor Air
Screening Level*

(mg/m3)

Outdoor Air
Result
(mg/m3)

1,4-Dichlorobenzene (1)
1,4-Dichlorobenzene (2)
1,4-Dichlorobenzene (3)

0%
0%
0%

ND
ND
ND

30
30
30

ND
ND
ND

Benzene (1)
Benzene (2)
Benzene (3)

0%
50%
100%

ND
0.28 - 0.34
0.44 - 0.72

15.4
15.4
15.4

3.5
0.38
0.36

CFC-12 (1)
CFC-12 (2)
CFC-12 (3)

100%
100%
100%

4.4 - 11
2.6 - 4.2
4.9 - 10

1,020
1,020
1,020

ND
3.1
2.3

Hexane (1)
Hexane (2)
Hexane (3)

75%
25%
100%

3.5 - 8
5.2

3.2 - 14

2,200
2,200
2,200

9.9
ND
ND

TCE (1)
TCE (2)
TCE (3)

0%
25%
100%

ND
1.0

0.17 - 2.2

4
4
4

ND
ND
ND

*Screening level provided is the draft project-specific RIASL12.

All indoor air results for Building 1098 are less than screening levels.

An ND evaluation will be performed upon completion of seasonal confirmation sampling.

CONCLUSIONS AND RECOMMENDATIONS

Based on the indoor air results, the VI pathway at Building 1098 is an insignificant exposure pathway
based on current use.  However, based on the sub-slab soil gas results and given the potential for future
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VI, Building 1098 remains in VI Path Forward Building Group 2, seasonal confirmation sampling
continues, and a full evaluation will be presented in the 2020 CAIP.

5.2.7 Vapor Intrusion Evaluation Summary for Building 1159

BACKGROUND

Building 1159 is a Zone 1 add-on building that was identified in 2017 and is attached to Building
3303.  Building 1159 is located in the southwestern quadrant of the facility near Gate 23 and is known as
the EVO Maintenance Shop.  This building is connected to Building 3303 via doorways to a locker room
and hallway leading to the main shop area.  Building 3303 is a Zone 1 building evaluated in the 2017
CAIP and all results from the two sample locations collected in late 2016 were below screening levels.
Both Buildings 3303 and 1159 appear to have been built between 1965 and 1982.  Building 1159 is a
8,976 ft2 slab-on-grade single-story structure with no basement or elevator.  Building 1159 consists of a
locker room, an expendable stocking area, and two large shop areas.  The ground cover around the
outside of the building is predominantly asphalt.

Building 1159 is heated via ceiling mounted electrical heaters.  The locker room is cooled via central AC.
The smaller of the two shop areas has a small individual AC unit, but it appears mechanical fans used in
tandem with open bay doors are used to cool the shop area in warmer months.  The building has three
bay doors that are typically open most of the time during the summer and opened rarely during the winter.
A shared intake for 3303 and the locker room for 1159 is located near the southeastern side of the
structure.

The occupants of this building work 10-hour shifts Monday through Thursday.  Approximately 10-15
people use the shop area and locker room in this building.  The workers in this building use either a
contracted laundry service or the washer/dryers found in the locker room.

SUB-SLAB SOIL GAS RESULTS EVALUATION SUMMARY

Building 1159 was sampled in November 2017 and the VI evaluation was presented in Section 5.1.8 of
the 2018 CAIP.  Analytical results were evaluated based on methodologies presented in the 2018
Revised Vapor Intrusion Work Plan.  Forty-seven of the 65 analytes were ND in the five sub-slab soil gas
samples.  Eighteen analytes were detected in sub-slab soil gas and all detected results were below the
sub-slab soil gas draft project-specific RIASL12 and/or TSRIASL12, if available.  Summary statistics and
screening comparison results are presented for sub-slab soil gas on Table 5.2.7-A and indoor and
outdoor air on Table 5.2.7-B.

The 2017 VI sampling event demonstrated that all sub-slab soil gas results were below screening levels;
however, PCE and TCE were detected in indoor air at concentrations above screening levels.  An EBS
was submitted for Building 1159 on August 24, 2018 due to indoor air PCE concentrations greater than
the TSRIASL12.

FURTHER INVESTIGATIVE FINDINGS SUMMARY

The goal of the further investigation activities was to confirm that the indoor air exceedances of PCE and
TCE were due to active workplace chemical use and not attributable to VI.  The Summary of VI
Investigative Findings for Building 1159 was submitted to EGLE in October 2019 (Included in Appendix
C).

During the July 10th investigation, it was observed that PCE and TCE were used and emitted during daily
workplace operations in Building 1159.  Degreaser cans, most of which consist of PCE, were found
opened on multiple work benches in the shop area, which indicated frequent use.  Prior Field GC
sampling has demonstrated that the storage of unopened degreasers produces small emissions, while
opened PCE and TCE aerosol degreaser canisters can produce a higher rate of off-gassing.  At Building
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1159, the samples with higher PCE or TCE concentrations were collected closer to these workplace
sources.  Additionally, the PID readings along the drainage structure suggested that it is likely that
degreaser from workplace use is washed down into the drainage structure.  This evidence suggests that
the indoor air exceedances in Building 1159 are due to active workplace chemical use and not
attributable to VI.

During the initial VI sampling effort, all sub-slab soil gas results for TCE were ND.  While PCE was
detected in all sub-slab soil gas samples, the maximum detected concentration was 160 mg/m3 compared
to a RIASL12/TSRIASL12 of 2,700 mg/m3.  Furthermore, the maximum concentration of TCE detected in
indoor air during the further investigation activities (3.23 mg/m3) was below the RIASL12 of 4 mg/m3.  The
maximum concentration of PCE detected in indoor air during the investigation (45.4 mg/m3) was also
below the RIASL12/TSRIASL12 of 82 mg/m3.

CONCLUSIONS AND RECOMMENDATIONS

The VI pathway at Building 1159 is an insignificant exposure pathway based on current use.  The further
investigation activities conducted in July 2019 confirm that the indoor air exceedances detected at
Building 1159 are due to active workplace chemical use and not attributable to VI.  No further action is
warranted at this time for VI at Building 1159.
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5.3 Zone 2 Phase 1 Evaluations

The Zone 2 Phase 1 buildings were evaluated in the 2017 CAIP (December 2017), the 2018 Vapor
Intrusion Rescreen of Zone 1 and Zone 2 Phase 1 Report (August 2018), and in the 2018 CAIP (January
2019).  Zone 2 Phase 1 VI results and evaluations are presented for the buildings listed below in the
following subsections:

¶ Section 5.3.1 Building 833;

¶ Section 5.3.2 Building 941;

¶ Section 5.3.3 Building 1028;

¶ Section 5.3.4 Building 1233;

¶ Section 5.3.5 Building 827;

¶ Section 5.3.6 Building 948;

¶ Section 5.3.7 Building 1025;

¶ Section 5.3.8 Building 768;

¶ Section 5.3.9 Building 849;

¶ Section 5.3.10 Building 858;

¶ Section 5.3.11 Building 969; and

¶ Section 5.3.12 Building 1222.

5.3.1 Vapor Intrusion Evaluation Summary for Building 833

Building 833 is a Category 2 building located within the central portion of the facility designated as Zone
2.  Building 833 has office space, sampling supply storage and a sample preparation area.  It is
approximately 5,220 ft2 and is known as the Craft Services Fab Shop.  The October 2016 VI sampling
event demonstrated that all sub-slab soil gas results for Building 833 were below screening levels.

The results of the initial sampling event were presented in the 2017 CAIP and re-evaluated in the 2018
Rescreen.  Analytical results were evaluated based on methodologies presented in the 2018 Revised
Vapor Intrusion Work Plan.  Forty-five of the 65 analytes were ND in the five sub-slab soil gas samples.
Twenty analytes were detected in sub-slab soil gas and all detected results were below the sub-slab soil
gas draft project-specific RIASL12 and/or TSRIASL12, if available.  The findings of the rescreen supported
the conclusions of the 2017 CAIP.  The VI Pathway at Building 833 is an insignificant exposure pathway
based on current use; however, due to the slight exceedance of chloroform in indoor air Building 833 was
moved into VI Path Forward Building Group 3 and further investigation into the indoor air exceedance
would be conducted.  Summary statistics and screening comparison results are presented for sub-slab
soil gas on Table 5.3.1-A and indoor and outdoor air on Table 5.3.1-B.
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FURTHER INVESTIGATIVE FINDINGS SUMMARY

The Summary of VI Investigative Findings for Building 833 was submitted to EGLE in October 2019
(Included in Appendix C).  The goal of the further investigation activities was to confirm that the indoor air
exceedances of chloroform was due to active workplace chemical use and not attributable to VI.

During the July 15th investigation, a sample concentration gradient appeared to originate from the current
sample storage room where highly impacted environmental and waste samples were stored in
refrigerators and ice boxes.  In addition, there is an ice maker and sink found in the same room.  The
source of chloroform is likely a mixture of sample off-gassing, the use of cleaning products, and treated
water in the sample storage room.

Chloroform was not detected in sub-slab soil gas at Building 833.  The sub-slab soil gas ND RL from the
sample collected in the former sample storage room was 3.2 mg/m3 compared to a RIASL12 of 170 mg/m3

and a TSRIASL12 of 1,700 mg/m3.  Furthermore, the maximum concentration of chloroform detected in
indoor air during the further investigation activities was 5.98 mg/m3, compared to a RIASL12 of 5.2 mg/m3

and a TSRIASL12 of 52 mg/m3.  All other indoor air results during the investigation were below the RIASL12

for chloroform.

CONCLUSIONS AND RECOMMENDATIONS

The VI pathway at Building 833 is an insignificant exposure pathway based on current use.  The further
investigation activities conducted in July 2019 confirm that the indoor air exceedances detected at
Building 833 are not attributable to VI.  No further action is warranted at this time for VI at Building 833.

5.3.2 VI Seasonal Confirmation Sampling Results Evaluation for Building
941

INTRODUCTION

Building 941 is a Category 1 building located in the central portion of the facility designated as Zone 2
(Figure 5.3.2-1).  It is known as the Specialty Intermediates/Herbicides Inter Control Room and is a large,
single-story building that includes process area, laboratory, and office space.

The results of the initial sampling event were evaluated in the 2017 CAIP and then re-evaluated in the
2018 Rescreen.  An EBS was submitted for Building 941 on August 24, 2018.  Email notifications were
provided to EGLE in January, April, July, and October 2019.  PCE and TCE were the only analytes
identified at that time in indoor air detected at Building 941 greater than the TSRIASL12.  The first four
sampling events (E1 - E4) were evaluated and presented in Section 5.2.3 of the 2018 CAIP.  Since that
time, four additional seasonal confirmation sampling events have been performed.

Building 941
Initial Sampling Event Completed

E1 May 2017 (Spring)
Seasonal Confirmation Sampling

Event Completed
E2 September 2017 (Fall)
E3 February 2018 (Winter)
E4 August 2018 (Summer)
E5 November 2018 (Fall)
E6 February 2019 (Winter)
E7 April 2019 (Spring)
E8 August 2019 (Summer)
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There are 12 sub-slab soil gas AOIs: 1,1,2-TCA, 1,1-DCE, EDC, bromodichloromethane, bromomethane,
carbon tetrachloride, chloroform, chloromethane, cis-1,2-DCE, naphthalene, PCE, and TCE, due to
exceedances of the draft project-specific RIASL12 and/or the TSRIASL12.  Of those 12 analytes, seven
analytes have exceedances in indoor air, and four of those analytes exceeded the indoor air TSRIASL12.

Indoor air and sub-slab soil-gas samples were collected during each event at nine locations within the
building and concurrent outdoor air samples were collected at one location (Figure 5.3.2-2).  Figures 941-
1 through 941-7 present the sub-slab soil gas and indoor air results at each sample location per event for
the seven analytes detected in both media: EDC, 1,1,2-TCA, chloroform, chloromethane, cis-1,2-DCE,
PCE, and TCE, respectively.

VAPOR INTRUSION CONCEPTUAL SITE MODEL

VI is an exposure pathway that involves the migration of volatilized chemicals from the subsurface to
indoor air in overlying, occupied buildings.  A source, migration route and a human receptor must be
present for the VI pathway to be complete.  The focus of this building specific investigation is to evaluate
the potential VI exposure pathway for occupants at Building 941.  The CSM is illustrated in Figure 5.3.2-3.

Building 941 is a single-story building that contains office space, laboratory, and process area.  The
building is slab-on-grade construction with a footprint of approximately 10,360 ft2 (962 m2).  The building
has two central AC units with one air intake.  There are two bay doors that are only opened to receive
materials and equipment.

The only underground utilities are the sewer lines.  There are multiple floor drains and various plumbing
fixtures.  The land surrounding the building is covered in asphalt.  The depth to groundwater in this area
of the facility is approximately 5 ft bgs and the soils are largely fill material.  Groundwater flow is towards
the south or southwest.

The typical parameters for non-residential exposures are assumed to apply to workers at this building
(i.e., 40 hours/week, 50 weeks/year exposure).

A building survey was performed on March 7, 2017.  Drains and other openings were screened with a
PID and no soil gas entry points were identified at that time.  As indicated above, subsequent
investigations identified floor seams as a point of vapor entry.  A chemical inventory was completed
during the building survey and identified degreasers, cleaners, motor oil, and insecticides.

Further investigation activities were conducted in March and May 2019 using real-time measurement
devices to identify potential pathways for VI.  Findings were reported in the June 2019 Summary of
Investigative Findings (see Appendix C).  During these activities, it was determined that there is a
preferential pathway in the women’s locker room (941-xx-04) but a specific source has not been
identified; however, the concentrations were not as high as would be expected if this was a preferential
pathway responsible for TCE concentrations throughout the building.  Results from the conference room
(941-xx-02) over- and under-pressurizing confirmed any source for TCE concentrations is outside the
conference room.  Joint seams were identified immediately outside the conference room and around the
perimeter of the glass cleaning shop and confirmed as a source of VI.

Dow implemented an interim action to seal the joint seams and this activity was completed on April 11,
2019; however, as discussed in the July 2019 Corrective Action status meeting, the sealed joint seams
are not providing a significant reduction in indoor air results.

EVALUATION OF SEASONAL CONFIRMATION SAMPLING EVENTS

This evaluation includes eight seasonal sampling events (E1-E8) that have been conducted at Building
941.  The sampling events encompass approximately three years of time and include sampling during
each season of the year.  Summary statistics and screening comparison results for each sampling event
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are presented for sub-slab soil gas on Table 5.3.2-A and indoor and outdoor air or Table 5.3.2-B.  The
analytical reports are presented in Appendix A.  Field sampling logs are provided in Appendix B.

The results from the eight seasonal confirmation sampling events were evaluated with respect to spatial
variability, temporal variability, and seasonal trend analysis.  Building specific attenuation factors were
calculated and compared between events to evaluate temporal variability and determine the best
estimate of a building-specific attenuation factor.  This evaluation serves to confirm that the existing study
design is appropriate, and also provides insight for the determination of the path forward for this building.

This evaluation focused on any analytes detected in the sub-slab soil gas samples that met the criterion
for inclusion in one or more of the following categories:

a) Analytes detected in sub-slab soil gas at concentrations that exceeded draft project-specific
screening levels;

b) Analytes detected in sub-slab soil gas at concentrations of 1,000 mg/m3 or greater in one or more
samples.  Data for analytes detected above 1,000 mg/m3 should provide the clearest signal and
be the simplest to interpret when assessing data trends.  The same data trends observed for
these analytes are expected to apply to other similar analytes present at lower concentrations;
and

c) PCE and TCE.  These two analytes are of particular interest for many VI evaluations at industrial
sites.

For this building, the analytes detected in the sub-slab soil gas at concentrations above the draft project-
specific screening levels were the following 12 compounds: 1,1,2-TCA, 1,1-DCE, EDC,
bromodichloromethane, bromomethane, carbon tetrachloride, chloroform, chloromethane, cis-1,2-DCE,
naphthalene, PCE, and TCE.

Eight other analytes were detected at concentrations Ó 1,000 mg/m3 in sub-slab soil gas: 1,1,1-TCA,
CFC-12, methylene chloride, chloroethane, acetone, 2,2,4-trimethylpentane, total xylenes, and
1,2,4-TMB.  Given the quantity of analytes to consider, only 1,1,1-TCA is also included in this evaluation.
1,1,1-TCA had relatively high sub-slab concentrations and was consistently detected in both indoor air
and soil gas.  The other seven analytes are not included in this evaluation due to their low detection
frequency and/or relatively low concentrations at many locations.  Sample results for the 13 analytes
included in this evaluation are provided in the data tables below:
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Summary of Results for 1,1,2-Trichloroethane (1,1,2-TCA)

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 <0.18 <0.19 <0.17 <0.18 <0.17 <0.19 0.21 <0.19

Indoor Air

941-IA-01 0.19 0.24 <0.18 0.44 1.8 0.71 0.83 0.40
941-IA-02 1.4 0.24 12 0.30 23 5.1 15 4.2
941-IA-03 0.99 0.25 1 0.43 4 1.9 9.6 2.9
941-IA-04 1.1 0.37 10 0.31 16 3 12 3.3
941-IA-05 0.58 0.29 0.52 0.32 18 0.68 5.4 1.5
941-IA-06 1 0.44 5.9 0.34 0.84 2.2 12 3.3
941-IA-07 0.54 0.48 5.3 0.35 6.4 2.4 13 3
941-IA-08 1 <0.19 5.3 0.33 6.1 2.5 13 2.9
941-IA-09 1.8 0.58 3.6 0.41 6 2.7 25 4.1

Sub-Slab
Soil Gas

941-SS-01 8.1 25 11 <10 <4.3 <4.2 8.8 <8.6
941-SS-02 12,000 5,300 8,100 4,600 9,400 <430 17,000 5,300
941-SS-03 36 20 26 54 32 <4.2 24 36
941-SS-04 <230 <150 5,700 <210 <240 <200 10,000 <98
941-SS-05 1,600 2,300 2,400 2,500 2,800 <82 2,100 2,400
941-SS-06 110 120 130 100 180 <15 260 250
941-IA-07 <4.6 <5.6 <4.2 <4.1 <4.4 <4.3 <4.1 <4.2
941-IA-08 15 18 22 <17 18 <4.3 9.7 23
941-IA-09 23 34 17 79 56 <4.4 150 110

Screening levels for indoor air are 0.62 mg/m3 (RIASL12)
Screening levels for soil-gas are 20 mg/m3 (RIASL12)

Summary of Results for 1,1-Dichloroethene (1,1-DCE)

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 0.29 0.14 0.11 0.24 2.5 1.2 3.2 <0.068

Indoor Air

941-IA-01 0.41 0.56 0.08 0.27 13 3.2 4.9 0.27
941-IA-02 1.3 0.80 4.7 0.53 23 15 31 10
941-IA-03 0.88 0.61 0.48 0.32 10 5.2 1.6 0.81
941-IA-04 1.1 1.2 14 0.52 27 6.3 13 4.2
941-IA-05 2 4.4 4.5 3.5 29 8.7 25 8.2
941-IA-06 0.89 1.2 2.4 0.54 19 2.7 1.4 1.4
941-IA-07 0.62 1 2.3 0.52 8.6 5.8 19 6.2
941-IA-08 0.93 4.4 2.3 0.51 7.7 7.2 24 5.4
941-IA-09 1.2 1.2 1.5 0.86 8.8 7.4 24 5.1

Sub-Slab
Soil Gas

941-SS-01 11 38 50 70 100 51 200 160
941-SS-02 2,100 20,000 800 18,000 3,700 18,000 120,000 4,900
941-SS-03 71 28 72 43 37 20 28 81
941-SS-04 9,800 9,300 7,200 16,000 9,200 18,000 15,000 14,000
941-SS-05 4,600 37,000 7,200 53,000 11,000 33,000 12,000 44,000
941-SS-06 5,300 1,900 2,000 830 1,500 1,100 1,400 2,400
941-IA-07 17 55 51 9.5 30 9.2 18 52
941-IA-08 55 160 130 150 22 10 36 780
941-IA-09 200 220 220 510 530 11 960 1,800

Screening levels for indoor air are 620 mg/m3 (RIASL12) and 1,900 mg/m3 (TSRIASL12)
Screening levels for soil-gas are 20,000 mg/m3 (RIASL12) and 61,000 mg/m3 (TSRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for 1,2-Dichloroethane (EDC)

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 0.54 <0.14 0.24 0.20 0.10 <0.14 0.31 <0.14

Indoor Air

941-IA-01 0.76 0.26 0.30 0.88 1 0.45 0.86 0.40
941-IA-02 1.9 0.26 14 0.55 12 2.9 12 3.2
941-IA-03 1.5 0.31 1.6 0.81 2.1 1.2 8.3 2.5
941-IA-04 1.6 0.38 9.5 0.55 8.5 1.8 11 3.1
941-IA-05 1 0.18 0.48 0.41 0.43 0.49 4.8 1.3
941-IA-06 1.6 0.45 8.2 0.56 3.6 1.4 10 3
941-IA-07 0.80 0.46 7.4 0.62 3.3 1.6 11 2.8
941-IA-08 1.4 0.16 7.4 0.55 3.3 1.7 11 2.7
941-IA-09 2.4 0.56 4.8 0.63 6.8 1.7 22 3.6

Sub-Slab
Soil Gas

941-SS-01 <3.6 <6.4 <4.3 <7.5 <3.2 <3.2 <3.2 <6.4
941-SS-02 14,000 2,800 16,000 2,800 5,300 8,200 12,000 6,100
941-SS-03 <3.1 <3.1 <3.2 <3.1 <3 <3.2 <3 <3.3
941-SS-04 3,800 1,300 3,700 2,900 4,700 2,800 4,800 2,800
941-SS-05 670 810 770 690 620 440 310 470
941-SS-06 <14 <20 <6.8 <12 19 22 22 26
941-IA-07 4 <4.2 <3.1 <3 <3.3 <3.2 <3 <3.1
941-IA-08 <8.1 <14 <5.3 <12 5.1 <3.2 7.2 <10
941-IA-09 4.6 6.3 6.8 16 15 <3.2 34 46

Screening levels for indoor air are 4.6 mg/m3 (RIASL12)
Screening levels for soil-gas are 150 mg/m3 (RIASL12)

Summary of Results for Bromodichloromethane

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 <1.1 <1.2 <1.1 <1.1 <1 <1.2 <1.1 <1.1

Indoor Air

941-IA-01 <1 <1.1 <1.1 <1.1 <1.1 <1.2 <1.1 <11
941-IA-02 <1.1 <1.1 <1.1 <1.2 <1.1 <2.2 <5.7 <1.2
941-IA-03 <1.1 <1.2 <1.1 <1.2 <1.2 <1.2 <1.2 <1.2
941-IA-04 <1.1 <1.1 <11 <1.1 <2.4 <1.1 <2.7 <1.2
941-IA-05 <1.1 <1 <1 <1.2 <2.2 <1.2 <6.9 <1.2
941-IA-06 <1.1 <1.1 <1.2 <1.1 <1.1 <1.2 <2.2 <1.1
941-IA-07 <1.1 <1.1 <1.2 <1.1 <1.1 <1.1 <5.8 <1.1
941-IA-08 <1.1 <1.1 <1.2 <1.1 <1.1 <1.2 <5.6 <1.2
941-IA-09 <1.1 <1.1 <1.2 <1.2 <1.4 <1.1 <3.7 <1.2

Sub-Slab
Soil Gas

941-SS-01 <5.9 <10 <7.2 <12 <5.2 <5.2 <5.3 550
941-SS-02 290 240 280 <110 490 <530 <13,000 <5.5
941-SS-03 <5.2 <5.1 <5.3 <5.2 <5 <5.2 <4.9 230
941-SS-04 <290 <180 <280 <260 <290 <250 <250 160
941-SS-05 190 220 250 150 200 210 140 <17
941-SS-06 <24 <34 <11 <20 <14 <19 <17 <5.2
941-IA-07 <5.7 <6.9 <5.2 <5 <5.5 <5.3 <5 <17
941-IA-08 <13 <23 <8.8 <21 7.1 <5.3 <5.3 <12
941-IA-09 <5.1 <5.4 <4.5 <13 5.7 <5.4 <21 550

Screening levels for indoor air are 6.2 mg/m3 (RIASL12)
Screening levels for soil-gas are 200 mg/m3 (RIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance



The Dow Chemical Company 2019 Corrective Action Implementation Summary Report
and 2020 Work Plan

Midland Plant 5-49

AECOM January 2020

Summary of Results for Bromomethane

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 <3.2 <3.4 <3.1 <3.3 <3.1 <3.4 <3.2 <3.3

Indoor Air

941-IA-01 <3 <3.1 <3.2 <33 <3.3 <3.4 <3.2 <3.4
941-IA-02 <3.2 <3.2 <3.3 <33 <3.2 <6.5 <16 <3.4
941-IA-03 <3.2 <3.4 <3.3 <34 <3.5 <3.3 <7.8 <3.5
941-IA-04 <3.2 <3.3 <33 <32 <7 <3.5 <20 <3.3
941-IA-05 <3.3 <3 <3 <34 <6.5 <3.3 <17 <3.6
941-IA-06 <3.2 <3.2 <3.5 <32 <3.3 <3.5 <16 <3.4
941-IA-07 <3.3 <3.3 <3.5 <33 <3.1 <3.3 <11 <3.4
941-IA-08 <3.3 <3.3 <3.4 <33 <3.3 <3.3 <15 <3.4
941-IA-09 <3.2 <3.1 <3.6 <34 <4.1 <3.5 <27 <3.1

Sub-Slab
Soil Gas

941-SS-01 <34 <61 <42 <72 <30 <30 <31 <62
941-SS-02 <660 <260 <310 <260 <420 <1,200 32,000 <580
941-SS-03 <30 <30 <31 <30 <29 <30 <28 <32
941-SS-04 <670 <420 <650 <600 <670 <570 <590 <280
941-SS-05 <320 <240 <290 <230 <180 <230 <200 <130
941-SS-06 <140 <200 <65 <110 <83 <110 <100 <99
941-IA-07 <33 <40 <30 <29 <32 <31 <29 <30
941-IA-08 <78 <130 <51 <120 <31 <31 <31 <96
941-IA-09 <30 <31 <26 <75 <33 <31 <120 <68

Screening levels for indoor air are 30 mg/m3 (RIASL12)
Screening levels for soil-gas are 1,000 mg/m3 (RIASL12)

Summary of Results for Carbon Tetrachloride

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 0.69 0.35 0.60 0.51 0.54 0.55 0.63 0.47

Indoor Air

941-IA-01 0.76 0.34 0.47 0.60 0.53 0.69 0.72 0.48
941-IA-02 2 0.32 4.3 0.67 2.4 1.7 3.9 1.2
941-IA-03 1.5 0.29 0.78 0.56 0.65 0.95 1.5 0.80
941-IA-04 1.6 0.55 4.9 0.53 3.6 1.2 2.5 1.1
941-IA-05 1.6 0.52 0.94 0.77 1 0.76 1.4 0.76
941-IA-06 1.6 0.61 2.3 0.46 1 1 2.6 0.92
941-IA-07 0.76 0.63 2 0.47 0.85 1.1 3.2 0.88
941-IA-08 1.6 0.32 2 0.49 0.95 1.1 2.6 0.90
941-IA-09 2.3 0.70 1.3 0.49 1.1 1.1 4.1 0.97

Sub-Slab
Soil Gas

941-SS-01 <5.5 <9.9 <6.7 <12 <4.9 <4.9 <5 <10
941-SS-02 2,000 6,300 4,800 1,700 380 1,100 <13,000 920
941-SS-03 <4.9 <4.8 <5 <4.8 <4.6 <4.9 <4.6 <5.2
941-SS-04 4,800 2,100 2,800 2,400 1,800 1,400 2,100 1,000
941-SS-05 4,500 4,900 1,900 3,800 1,400 840 860 740
941-SS-06 <22 42 150 170 300 210 250 300
941-IA-07 <5.3 <6.5 6.8 <4.7 12 <5 13 8.3
941-IA-08 <13 23 14 60 38 5 <5 79
941-IA-09 13 13 9.3 17 19 <5.1 34 47

Screening levels for indoor air are 22 mg/m3 (RIASL12)
Screening levels for soil-gas are 710 mg/m3 (RIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for Chloroform

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 0.18 0.33 0.43 0.20 0.22 0.67 0.35 <0.17

Indoor Air

941-IA-01 0.30 0.76 0.16 0.85 0.59 0.66 0.72 0.32
941-IA-02 2.4 1.4 15 0.98 18 4.9 23 6
941-IA-03 1.6 1.1 1.4 0.84 2.1 2.6 11 4.2
941-IA-04 2 3.6 15 1.2 17 3 25 6.2
941-IA-05 1.8 3.5 1.8 1.6 18 1.3 12 3.4
941-IA-06 1.8 3.9 7.8 1 3.6 2.3 22 5
941-IA-07 0.97 4.8 7.2 1.1 5 2.5 26 4.7
941-IA-08 1.8 2.8 7.3 0.95 4.5 2.6 26 4.6
941-IA-09 3.4 6.3 5.4 1.5 4.4 3 60 6.6

Sub-Slab
Soil Gas

941-SS-01 5.1 25 16 33 20 6.2 24 46
941-SS-02 11,000 12,000 15,000 6,700 5,900 7,900 18,000 9,000
941-SS-03 12 6.2 6.1 12 8.2 4.9 9.7 9.8
941-SS-04 11,000 5,400 9,000 8,400 11,000 7,500 11,000 6,700
941-SS-05 8,100 11,000 7,400 9,600 8,400 4,000 3,800 5,000
941-SS-06 220 230 560 280 570 440 540 780
941-IA-07 17 53 79 15 120 9.5 120 65
941-IA-08 86 320 250 420 420 81 33 640
941-IA-09 39 110 58 240 290 5.9 380 780

Screening levels for indoor air are 5.2 mg/m3 (RIASL12) and 52 µg/m3 (TSRIASL12)
Screening levels for soil-gas are 170 mg/m3 (RIASL12) and 1,700 mg/m3 (TSRIASL12)

Summary of Results for Chloromethane

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 1.7 5.4 <1.6 2.5 <1.6 <1.8 2.8 <1.8

Indoor Air

941-IA-01 2.3 4.1 5.6 <1.8 <1.8 <1.8 4.5 2
941-IA-02 1.8 4.7 6.1 <1.8 2.7 <3.5 230 2.1
941-IA-03 2.2 3.8 6.5 <1.8 <1.8 <1.7 120 2.3
941-IA-04 1.7 5.9 <17 <1.7 <3.7 <1.8 210 2.2
941-IA-05 1.9 7 6.3 <1.8 <1.8 <1.7 81 1.9
941-IA-06 1.6 5.6 6.5 <1.7 <1.7 <1.8 190 2.1
941-IA-07 0.76 4.5 6.8 <1.7 <1.7 <1.8 220 2.2
941-IA-08 1.7 21 6.8 <1.7 <2.2 <1.8 210 2.1
941-IA-09 1.8 4.4 4.3 <1.8 <1.7 <1.8 420 2

Sub-Slab
Soil Gas

941-SS-01 <18 <33 <22 <38 <16 <16 <16 <33
941-SS-02 <350 <140 <160 <140 <220 <660 700,000 <310
941-SS-03 <16 <16 <16 <16 <15 <16 34 <17
941-SS-04 <360 <220 <350 <320 <360 <300 1300 <150
941-SS-05 <170 <130 <160 <120 <96 <120 <110 <69
941-SS-06 <72 <100 <34 <61 <44 <58 53 <53
941-IA-07 <18 <21 <16 <15 <17 <16 <15 <16
941-IA-08 <42 <70 <27 <64 <16 <16 240 <51
941-IA-09 <16 <16 <14 <40 <18 <17 <65 <36

Screening levels for indoor air are 280 mg/m3 (RIASL12) and 410 µg/m3 (TSRIASL12)
Screening levels for soil-gas are 9,200 mg/m3 (RIASL12) and 14,000 mg/m3 (TSRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for cis-1,2-Dichloroethene (cis-1,2-DCE)

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 <0.13 <0.14 <0.13 <0.13 <0.12 <0.14 <0.13 <0.14

Indoor Air

941-IA-01 <0.12 0.42 <0.13 <0.13 <0.14 <0.14 <0.13 <0.14
941-IA-02 <0.13 <0.13 0.14 <0.14 0.21 0.41 <0.67 0.26
941-IA-03 <0.13 <0.14 <0.14 <0.14 <0.14 <0.13 <0.32 0.20
941-IA-04 0.13 0.23 22 <0.13 27 2.6 1.6 3.9
941-IA-05 <0.13 <0.12 <0.12 <0.14 0.22 0.17 <0.68 0.19
941-IA-06 <0.13 0.15 1.1 <0.13 3.2 0.59 <0.66 0.55
941-IA-07 <0.13 <0.13 0.92 <0.13 1 0.64 <0.44 0.36
941-IA-08 <0.13 <0.14 0.90 <0.13 0.73 0.86 <0.62 0.36
941-IA-09 <0.13 <0.13 0.34 <0.14 1.5 0.64 <1.1 0.39

Sub-Slab
Soil Gas

941-SS-01 <3.5 14 <4.2 <7.4 6.2 <3.1 7.9 12
941-SS-02 <170 240 88 110 <110 <320 <8,000 <150
941-SS-03 27 12 20 17 14 9.5 28 40
941-SS-04 9,300 9,100 10,000 12,000 7,000 9,200 9,400 6,700
941-SS-05 210 310 270 280 300 220 160 220
941-SS-06 20 28 51 34 86 66 68 97
941-IA-07 <3.4 <4.1 5.2 <3 4.9 <3.1 3.9 <3
941-IA-08 <8 <13 <5.2 <12 <3.2 <3.2 <3.1 <9.8
941-IA-09 40 62 24 120 99 <3.2 200 230

Screening levels for indoor air are 24 mg/m3 (RIASL12) and 72 µg/m3 (TSRIASL12)
Screening levels for soil-gas are 820 mg/m3 (RIASL12) and 2,500 mg/m3 (TSRIASL12)

Summary of Results for Naphthalene

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 <0.43 <0.47 <0.42 <0.44 <0.41 <0.46 <0.43 <0.45

Indoor Air

941-IA-01 <0.41 0.52 <0.43 0.57 <0.45 <0.46 <0.43 <0.46
941-IA-02 <0.44 <0.44 <0.44 <0.45 <0.43 1.7 <2.2 <0.46
941-IA-03 <0.43 <0.46 <0.45 0.68 <0.47 0.63 <1 <0.47
941-IA-04 <0.43 <0.45 <4.4 <0.43 <0.94 <0.47 <2.7 <0.44
941-IA-05 <0.44 0.47 <0.4 <0.46 <0.45 <0.44 <2.2 <0.48
941-IA-06 <0.44 <0.44 <0.47 <0.44 <0.42 1.4 <2.2 <0.46
941-IA-07 <0.44 <0.44 <0.48 <0.44 <0.44 2.4 <1.4 <0.46
941-IA-08 <0.44 <0.45 <0.46 <0.44 <0.56 0.88 <2 <0.46
941-IA-09 <0.43 <0.42 <0.48 <0.45 <0.44 1.4 <3.7 <0.42

Sub-Slab
Soil Gas

941-SS-01 <9.2 <16 <11 <20 15 <8.2 <8.3 <17
941-SS-02 <890 <360 <410 <350 <570 <1,700 <42,000 <790
941-SS-03 <8.1 <8 <8.3 <8.1 <7.8 <8.2 <7.6 <8.6
941-SS-04 <900 <560 <880 <820 <910 <780 <800 <380
941-SS-05 <430 <330 <400 <310 <240 <310 <280 <180
941-SS-06 <37 <53 55 39 27 <29 <27 <27
941-IA-07 16 <11 11 <7.8 16 <8.3 11 <8.1
941-IA-08 29 <35 130 <32 18 <8.3 <8.3 <26
941-IA-09 14 <24 <7 <20 <8.9 <8.4 <33 <18

Screening levels for indoor air are 3.6 mg/m3 (RIASL12)
Screening levels for soil-gas are 120 mg/m3 (RIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for Tetrachloroethene (PCE)

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 2 2.3 13 2.5 5.5 <0.24 <0.22 <0.23

Indoor Air

941-IA-01 2.1 6.5 0.91 5 2.9 0.74 1.1 2.2
941-IA-02 2.1 5 2.9 3.8 5.2 2.2 2.9 2.5
941-IA-03 2.1 6.2 0.44 3.6 3.6 0.77 <0.54 1.9
941-IA-04 2.8 8 210 4.1 220 12 14 33
941-IA-05 2.5 5.2 1.5 5.8 6.7 0.95 2.4 7.1
941-IA-06 2.1 6.6 6.3 4.2 17 2.1 4.7 1.6
941-IA-07 1.1 5.2 5.9 4.3 8.3 2.8 3.4 4
941-IA-08 2.1 0.94 6 4 7 2.1 3 2.8
941-IA-09 2.5 5.9 2.5 4.2 10 2.6 2.5 2.8

Sub-Slab
Soil Gas

941-SS-01 270 2,600 1,900 2,600 1,800 840 1,400 2,500
941-SS-02 1,400 4,600 1,100 2,400 540 1,000 900
941-SS-03 790 600 660 1,200 780 540 650 1,500
941-SS-04 160,000 170,000 250,000 210,000 160,000 150,000 170,000 120,000
941-SS-05 3,500 6,300 4,900 4,100 3,900 2,500 1,700 2,300
941-SS-06 2,400 2,900 3,100 1,900 3,200 3,500 4,300 4,300
941-IA-07 370 450 620 88 590 110 620 230
941-IA-08 460 560 470 290 290 58 69 380
941-IA-09 1,100 1,800 480 2,700 1,600 120 5,200 3,600

Screening level for indoor air is 82 mg/m3 (RIASL12 and TSRIASL12)
Screening level for soil-gas is 2,700 mg/m3 (RIASL12 and TSRIASL12)

Summary of Results for Trichloroethene (TCE)

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 <0.44 0.35 0.43 0.3 0.26 0.20 0.87 0.32

Indoor Air

941-IA-01 1 2.5 0.22 0.92 1.8 1.4 2.3 0.57
941-IA-02 13 4.3 67 4.2 71 21 75 24
941-IA-03 8.4 2.4 3.5 0.93 6 4.7 22 10
941-IA-04 9.3 5.4 76 1.4 80 11 48 20
941-IA-05 6.8 5.8 6.8 4 94 4 27 8.6
941-IA-06 9 6.2 26 1.3 9.1 7.4 45 14
941-IA-07 4.6 5.8 22 1.2 17 8.2 46 13
941-IA-08 8.3 2.4 22 1.2 14 8.4 46 13
941-IA-09 15 7.2 12 1.7 14 8.8 76 16

Sub-Slab
Soil Gas

941-SS-01 25 310 200 300 220 59 150 270
941-SS-02 52,000 84,000 60,000 48,000 19,000 34,000 150,000 32,000
941-SS-03 220 99 140 230 190 100 130 180
941-SS-04 65,000 45,000 83,000 63,000 56,000 44,000 53,000 41,000
941-SS-05 43,000 73,000 77,000 58,000 62,000 34,000 21,000 30,000
941-SS-06 350 440 580 550 1300 1,200 1,500 2,100
941-IA-07 26 27 44 6.2 49 14 51 28
941-IA-08 62 120 100 140 160 46 53 190
941-IA-09 240 370 140 600 550 18 1,000 1,100

Screening levels for indoor air are 4 mg/m3 (RIASL12) and 12 µg/m3 (TSRIASL12)
Screening levels for soil-gas are 130 mg/m3 (RIASL12) and 400 mg/m3 (TSRIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance
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Summary of Results for 1,1,1-Trichloroethane (1,1,1-TCA)

Sample Type Sample ID

Measured Concentration (mg/m3)
May
2017

Sep.
2017

Feb.
2018

Aug.
2018

Nov.
2018

Feb.
2019

Apr.
2019

Aug.
2019

E1 E2 E3 E4 E5 E6 E7 E8
Outdoor Air 941-OA-01 <0.18 <0.19 <0.17 <0.18 <0.17 <0.19 0.21 <0.19

Indoor Air

941-IA-01 0.25 0.31 <0.18 0.3 0.5 0.45 0.49 0.46
941-IA-02 2.2 0.54 6.7 0.32 7.3 3.3 0.43 0.43
941-IA-03 2.2 0.39 0.54 0.26 1.1 1 3.8 1.8
941-IA-04 1.7 0.9 8.9 0.24 9.9 1.6 <0.36 0.78
941-IA-05 1.7 1.4 0.97 1 1.3 0.61 4 1.4
941-IA-06 1.6 1.1 3.2 0.22 2 1.5 7.4 2.4
941-IA-07 0.84 0.93 2.7 0.21 1.6 1.7 7.8 2.3
941-IA-08 1.6 0.43 2.8 0.21 1.6 1.7 7.7 2.2
941-IA-09 2.8 1.2 1.5 0.26 2.6 1.8 13 2.8

Sub-Slab
Soil Gas

941-SS-01 79 1,000 360 880 410 97 290 730
941-SS-02 5,300 12,000 9,500 3,800 2,500 4,700 26,000 4,700
941-SS-03 200 150 170 320 230 92 110 300
941-SS-04 12,000 4,400 6,100 5,300 6,000 4,800 9,600 4,600
941-SS-05 11,000 11,000 3,800 8,400 4,300 2,900 3,900 3,400
941-SS-06 200 250 540 490 850 590 680 1,000
941-IA-07 10 23 42 6 72 6 77 55
941-IA-08 13 100 79 170 140 23 11 390
941-IA-09 35 39 24 54 62 <4.4 110 210

Screening levels for indoor air are 7,000 mg/m3 (RIASL12)
Screening levels for soil-gas are 230,000 mg/m3 (RIASL12)

RIASL12 Exceedance
TSRIASL12 Exceedance

EVALUATION OF VI DATA TRENDS

Data trends for Building 941 are discussed below for both sub-slab soil gas and indoor air.  When data
exhibit a narrow range of variability, it is typical practice to express the range as a percentage.  When
data exhibit a large range of variability, however, it is more useful to express the range in orders of
magnitude (i.e., factors of 10).  This can be expressed mathematically as the log of the ratio of
maximum/minimum values.  If the values differ by a factor of 10, the log of the ratio is 1, if the values differ
by a factor of 100, the log of the ratio is 2, and so on.

The variability across all locations over all sampling events is the total variability.  This encompasses
different types of variability, including spatial variability (i.e., how do the results vary from location to
location), temporal variability (i.e., how do the results at a given location vary over time), and
measurement variability.  Measurement variability can be determined by evaluating results of duplicate or
collocated samples and includes both sampling variability and analytical variability.  The comparison of
two data values is typically expressed as a RPD.  The comparison of three of more data values is typically
expressed as the %CV, which is the standard deviation divided by the mean.

Sub-Slab Soil Gas Data Trends

Spatial Variability of Sub-Slab Soil Gas – The sub-slab soil gas exhibits up to four orders of magnitude
of spatial variability.  For example, sub-slab soil gas detections of TCE vary from 6 to 63,000 mg/m3 (log of
max./min. = 4.0) across the nine locations for E4.  During that same sampling event, the range for PCE
was 88 to 210,000 mg/m3 (log of max./min. = 3.4) and the range for 1,1,1-TCA was 10 to 53,000 mg/m3

(log of max./min. = 3.7).
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Temporal Variability of Sub-Slab Soil Gas – At locations with the highest sub-slab soil gas
concentrations, the temporal variability was only about a factor of two across the eight sampling events.
In some cases, however, the data exhibits several orders of magnitude of temporal variability.  For
example, sub-slab soil gas concentrations of 1,1,1-TCA vary from 800 to 120,000 mg/m3 at location 941-
SS-02 (log max/min = 2.2) across all eight sampling events.  At that same location, the range for TCE
was 19,000 to 150,000 mg/m3 (log max/min = 0.9).

Seasonal Confirmation Sampling Trend Analysis – No formal statistical tests were performed but the
sub-slab soil gas data at locations with the highest concentrations generally do not exhibit any upward or
downward trend over the course of the eight sampling events.  This is illustrated in the graph below,
which shows results for several locations with relatively high concentrations for analytes detected at the
highest concentrations.  Note that the y-axis is a log scale.

The data set was examined to see what the potential consequences would have been had only a single
sampling event been performed.  For the analytes present at the highest concentrations in the sub-slab
soil gas (i.e., PCE and TCE), the maximum sub-slab soil gas concentration was obtained during E3
(winter) or E7 (spring).  For PCE at location 941-SS-04, the value increased from 160,000 during E1 to
250,000 during E3.  If only the first sampling event had been performed, a negative bias of 56% would
have been introduced (i.e., the PCE value for E3 was 56% higher than the PCE value for E1).

Indoor Air Data Trends

Spatial Variability of Indoor Air – The indoor air exhibits one to two orders of magnitude of spatial
variability.  For example, PCE was detected in all nine indoor air samples and varied from 2.9 to
220 mg/m3 during E5 (log max./min. = 1.9).  PCE had about one order of magnitude or less for six of the
eight sampling events.
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Temporal Variability of Indoor Air – The detected values for PCE and TCE exhibit temporal variability
of about two orders of magnitude over time.  For example, PCE was detected during all eight sampling
events at location 941-IA-04 and the values ranged from 2.8 to 220 mg/m3.  For TCE, the variability over
time was similar to that for PCE.  For example, TCE was detected during all eight sampling events at
location 941-IA-04, with values ranging from 1.4 to 80 mg/m3.

Additional Analyses

Comparison of Sub-Slab Soil Gas and Indoor Air Data Sets – As expected, the sub-slab soil gas data
exhibit greater spatial variability than the indoor air data set.  Also as expected, the sub-slab soil gas data
had lower temporal variability than the indoor air data.

Seasonal Effects –The highest indoor air concentration for PCE and TCE were measured in the winter
and spring.  The data indicate that wintertime “stack effects” across the slab are not significant compared
with other seasons of the year.

Comparison of Attenuation Factors by Event – Attenuation factors were calculated based on
maximum values and are shown in Table 941-1.  The values in Table 1 have not been corrected for any
contribution from outdoor air.

Table 941-1.  Calculated Attenuation Factors

E1 E2 E3 E4 E5 E6 E7 E8
Evaluation Based on Maximum Detected Value

PCE 1.8E-05 4.7E-05 8.4E-04 2.8E-05 1.4E-03 8.0E-05 8.2E-05 2.8E-04
TCE 2.3E-04 8.6E-05 9.2E-04 6.7E-05 1.5E-03 4.8E-04 5.1E-04 5.9E-04
EDC 1.7E-04 2.0E-04 8.8E-04 3.0E-04 2.3E-03 3.5E-04 1.8E-03 5.9E-04

1,1,2-TCA 1.5E-04 1.1E-04 1.5E-03 9.6E-05 2.4E-03 NC 1.5E-03 7.9E-04
1,1-DCE 2.0E-04 1.2E-04 1.9E-03 6.6E-05 2.6E-03 4.5E-04 2.6E-04 2.3E-04

Chloroform 3.1E-04 5.3E-04 1.0E-03 1.7E-04 1.6E-03 6.2E-04 3.3E-03 7.3E-04
1,1,1-TCA 2.3E-04 1.2E-04 9.4E-04 1.2E-04 1.7E-03 6.9E-04 5.0E-04 6.0E-04

NC - Not calculated due to no detections in soil gas during that round of testing.

The tabulated attenuation factors generally are consistent except that PCE tends to show greater
attenuation.  This may be due to the spatial variability of PCE versus the other compounds (i.e., PCE was
primarily detected at 941-SS-04 whereas TCE was primarily detected at 941-SS-02, 941-SS-04, and 941-
SS-05).  Any of the other analytes could be used, but the best conservative estimates of a building-
specific attenuation factor for Building 941 are assumed to be the values for TCE for each sampling
event.

Temporal Variability in Attenuation Factor – As shown in Table 1, there was slightly more than one
order of magnitude in temporal variability in the calculated attenuation factors observed in the data set,
with E5 having the least attenuation and E4 generally having the greatest attenuation.  The E7 and E8
sampling events occurred after joint seams were identified and sealed as points of entry for vapors.  As
illustrated in the figure below that plots the inverse attenuation factor for various analytes for each
sampling event, interim actions taken to date have not had the desired effects.  Taller columns denote
greater attenuation (i.e. less VI), so the height of the last two sampling events versus the earlier sampling
events provides an indication of the effectiveness of interim actions.

Assuming VI was the only source of these analytes in indoor air, all of the columns per event would be
expected to have about the same height.  Shorter columns potentially represent greater contribution from
indoor workplace chemical use or outdoor sources for a given analyte.
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NON-DETECT EVALUATION

There were several potential exceedances noted where the analyte was ND in indoor air and/or soil gas
due to the RLs of the analytical laboratory exceeding the screening level.  The most significant were for
HCBD, EDB, and 1,24-TCB.  There have been similar issues with those same analytes at other buildings.
For all three analytes, estimated indoor air concentrations are provided in the tables below.

Several soil gas samples for 1,1,2-TCA at 941-SS-04 had RLs above the RIASL12 but no further
evaluation is needed given the numerous exceedances of both the indoor air and soil gas RIASL12.
Similarly, there were a few samples for bromodichloromethane, bromomethane, and cis-1,2-DCE where
the samples were diluted to get other large peaks into the range of the calibration standards and this
resulted in RLs above the RIASL12 but reviewing the entire data set indicates that there is little likelihood
of concentrations actually exceeding screening levels.  Naphthalene generally was ND in both indoor air
and soil gas.

There are two indoor air ND RL exceedances of the RIASL12 that merit further discussion.  During E7,
bromodichloromethane was < 6.9 mg/m3 at 941-IA-05 which is just slightly above the screening level of
6.2 mg/m3.  The soil gas value at that location during E7 was 140 mg/m3 and the best estimate of building
attenuation for E7 is 5.1E-04.  So, the estimated indoor air concentration is 0.07 mg/m3 (i.e., 140 x
0.00051).  Furthermore, it is noted that all 72 indoor air samples from Building 941 were ND for this
compound.

During E7, naphthalene was < 3.7 mg/m3 at 941-IA-09 which is just slightly above the screening level of
3.6 mg/m3.  The soil gas value at that location during E7 was < 33 mg/m3 and the best estimate of building
attenuation for E7 is 5.1E-04.  So, the estimated indoor air concentration is <0.02 mg/m3 (i.e., < 33 x
0.00051).  Furthermore, it is noted that all indoor air samples from Building 941 were ND for naphthalene
during E7.
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As shown in Tables 941-2, 941-3 and 941-4, the ND evaluation demonstrates that the estimated indoor
air concentrations for HCBD, EDB, and 1,2,4-TCB attributable to VI generally are below their respective
draft project-specific RIASL12 for all eight sampling events based on the maximum detected values and,
for EDB, based on the ND RL for certain sub-slab soil gas samples.

A summary of all VI data trends and findings is presented in Table 941-5.
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Table 941-2.  Evaluation of Estimated Indoor Air Concentrations for HCBD

E1 E2 E3 E4 E5 E6 E7 E8
Evaluation Based on Maximum Detection Limit
Maximum Detection Limit of HCBD in Sub-Slab Soil Gas (mg/m3) <1,800 <1,100 <1,800 <1,700 <1,800 <3,400 <86,000 <1,600
Building-specific attenuation factor 2.3E-04 8.6E-05 9.2E-04 6.7E-05 1.5E-03 4.8E-04 5.1E-04 5.9E-04
Predicted Indoor Air Impacts (mg/m3)a <0.41 <0.09 <1.7 <0.11 <2.7 <1.6 <44 <0.94
Exceedance of Screening Level of 5.4 mg/m3? No No No No No No Possibly No

a Based on the selected building-specific attenuation factor for each sampling event.

Table 941-3.  Evaluation of Estimated Indoor Air Concentrations for EDB

E1 E2 E3 E4 E5 E6 E7 E8
Evaluation Based on Maximum Detection Limit
Maximum Detection Limit of EDB in Sub-Slab Soil Gas (mg/m3) <330 <200 <320 <300 <330 <610 <15,000 <290
Building-specific attenuation factor 2.3E-04 8.6E-05 9.2E-04 6.7E-05 1.5E-03 4.8E-04 5.1E-04 5.9E-04
Predicted Indoor Air Impacts (mg/m3)a <0.08 <0.02 <0.29 <0.02 <0.50 <0.29 <7.6 <0.17
Exceedance of Screening Level of 0.2 mg/m3? No No Possibly No Possibly Possibly Possibly No

a Based on the selected building-specific attenuation factor for each sampling event.

Table 941-4.  Evaluation of Estimated Indoor Air Concentrations for 1,2,4-TCB

E1 E2 E3 E4 E5 E6 E7 E8
Evaluation Based on Maximum Detection Limit
Maximum Detection Limit of 1,2,4-TCB in Sub-Slab Soil Gas
(mg/m3)

<1,300 <800 <1,200 <1,200 <1,300 <2,400 <60,000 <1,100

Building-specific attenuation factor 2.3E-04 8.6E-05 9.2E-04 6.7E-05 1.5E-03 4.8E-04 5.1E-04 5.9E-04
Predicted Indoor Air Impacts (mg/m3)a <0.30 <0.07 <1.1 <0.08 <1.95 <1.1 <31 <0.65
Exceedance of Screening Level of 2.1 mg/m3? No No No No No No Possibly No

a Based on the selected building-specific attenuation factor for each sampling event.
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Table 941-5.  Summary of Findings of Seasonal Confirmation Sampling

Topic Finding Details
Spatial Variability of

Soil Gas
Four orders of magnitude or less TCE during E4 ranged from 6 to 63,000 mg/m3,

log max./min. = 4.0
PCE during E4 ranged from 88 to

210,000 mg/m3, log max./min. = 3.4
Temporal Variability

of Soil Gas
A factor of two for the locations with

relatively high concentrations
PCE at location 941-SS-04 ranged from

150,000 to 250,000 mg/m3, log max./min. = 0.2
Up to two orders of magnitude variability

observed for some other analytes
Seasonal Trend

Analysis
Seasonal sampling is appropriate No observed seasonal dependence and no

upward or downward trend in concentration
Spatial Variability of

Indoor Air
Two orders of magnitude or less PCE during E5 ranged from 2.9 to 220 mg/m3,

log max./min. = 1.9
Temporal Variability

of Indoor Air
Two orders of magnitude PCE at location 941-SS-04 ranged from 2.8 to

220 mg/m3, log max./min. = 1.9
Comparison of Sub-

Slab Soil Gas vs.
Indoor Air

Data show the expected trends for
spatial variability.  Less temporal

variability in indoor air than expected.

Spatial variability: sub-slab soil gas greater than
indoor air

Temporal variability: sub-slab soil gas greater
than indoor air

Best Estimate of
Attenuation Factor

Varies from event to event Most defensible values are based on 1,1-DCE
and PCE data.  Values vary from a minimum of

1.58E-05 and a maximum of 4.6E-04
Temporal Variability
in Attenuation Factor

Wintertime (E3) had the lowest
attenuation

All calculated attenuation factors fall within two
orders of magnitude

Overall Summary Possible increase in impacts during
wintertime sampling

Winter sampling events had highest sub-slab
soil gas concentrations of TCE and PCE, and

summer events for cis-1,2-DCE
Fall events had highest indoor air

concentrations of PCE, TCE, and cis-1,2-DCE

SUMMARY AND PATH FORWARD

Building 941 is confirmed as a VI Path Forward Group 4B building.  Further investigation activities were
conducted with a mobile GC in March and May 2019 and reported in the June 2019 Summary of
Investigative Findings (see Appendix C).  During these activities, it was determined that there is a
preferential pathway in the women’s locker room (941-xx-04) but a specific source has not been
identified; however, the concentrations were not as high as would be expected if this was a preferential
pathway responsible for TCE concentrations throughout the building.  Results from the conference room
(941-xx-02) over- and under-pressurizing confirmed any source for TCE concentrations is outside the
conference room.  Joint seams were identified immediately outside the conference room and around the
perimeter of the glass cleaning shop and confirmed as a source of VI.  Additionally, the field crew noted
that Building 941 was under negative pressure relative to the outside air.  Ideally, the building should be
under positive pressure to minimize vapor transport across the building slab.

Dow implemented an interim action to seal the joint seams and this activity was completed on April 11,
2019; however, as discussed in the July 2019 Corrective Action status meeting, the sealed joint seams
are not providing a significant reduction in indoor air results.  The air purifiers with carbon impregnated
filters continue to be utilized and maintained in the women’s locker room (941-xx-04) and the conference
room (941-xx-02).  This is a temporary measure being used until the vapor pathway is controlled or
mitigated at these locations.  Based on these results, although sealing the joint seams has reduced the
levels of VI, further actions are warranted.  Portions of the building floor slab in the areas impacted by VI
should be sealed (Retro-Coat), potentially in conjunction with other mitigation steps, including evaluation
of the heating, ventilation, and air conditioning (HVAC) system in the building.  A quarterly interim
monitoring plan will be implemented for Building 941 until mitigation steps have addressed the issue and
is discussed further below.
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Building-Specific Interim Monitoring Plan

Dow will implement a quarterly interim monitoring plan at Building 941 until a revised program or more
permanent corrective action plan is developed for the site.  Indoor air and sub-slab soil gas will be
monitored at all existing sampling locations, with the exception of 941-xx-07.  Sample location 941-xx-07
was eliminated due to consistent sub-slab soil gas results below screening levels.  Monitoring will be
performed for 12 analytes:  1,1,2-TCA, 1,1-DCE, EDC, bromodichloromethane, bromomethane, carbon
tetrachloride, chloroform, chloromethane, cis-1,2-DCE, naphthalene, PCE, and TCE.  An outdoor air
sample will also be collected at the time of each monitoring event.  Interim monitoring will be performed
quarterly until mitigation is complete and a new LTM plan has been implemented.

Monitoring will begin in the spring of 2020.  High level email summary updates will continue to be
provided to EGLE as data becomes available and evaluation is performed.  Updates will be provided to
EGLE in the monthly Corrective Action meetings.  Results from each sampling event will be reported in
the annual CAIP.  Dow may propose changes to the frequency or other aspects of these interim actions
based on an evaluation of the data, changes in building use or implementation of other IRAs to address
the potential VI pathway.
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