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1 INTRODUCTION

This 2015 Annual Groundwater Monitoring Report was prepared by Arcadis on behalf of Revitalizing Auto
Communities Environmental Response Trust (RACER) for the Buick City Site (Site) located in Flint,
Michigan (Figure 1). This report summarizes the results of the 2015 Annual Groundwater Monitoring
Event (2015 Event) and presents the proposed sampling program for the 2016 Annual Groundwater
Monitoring Program (AGMP).

A summary of the history of changes to the AGMP from 2010 to 2014 was presented in the 2014 Annual
Groundwater Monitoring Report (Arcadis 2014). In 2015, the AGMP (Table 1) was modified as follows:

o Atthe Factory 40 Area, two wells were removed (RFI-40-03 and RFI-40-07) due to stable
concentrations and monitoring well RFI-40-25 was replaced with RFI-40-27.

o At the Factory 84 Area four newly installed downgradient monitoring wells (MW-84-01D, MW-84-02D,
MW-84-03D, and MW-84-04D) were added to the program and replaced upgradient monitoring wells
RFI-84-06R, RFI-84-09D, and RFI-17-02D.

e Inorder to evaluate 1,4-dioxane at the Site, 1,4-dioxane was added to the analyte list for eight AGMP
monitoring wells (RFI-36-44, RFI-36-55R, RFI-36-56, RFI-10-32, RFI-07-01, RFI-86-06S, RFI-09-53,
and RFI-86-14). In addition, 11 monitoring wells (36-FP2, RFI-36-45, RFI-36-48, RFI-10-03, RFI-10-
11, RFI-10-34, RFI-10-35, RFI-10-36, RFI-81-12R, RFI-86-03 and RFI-86-14) were added to the
program for 1,4-dioxane analysis.

e Monitoring wells RFI-94-09 and RFI-94-11 were added to the program in 2015 (in addition to RFI-94-
10) to assess which well should be used for monitoring in future events.

e Monitoring well RFI-09-47 was replaced with RFI-09-11 due to the presence of light non-aqueous
phase liquid (LNAPL) at RFI-09-47.

Section 2 presents the results of the groundwater level and LNAPL presence evaluation; Section 3
discusses the groundwater monitoring program and analytical results from each of the Groundwater
Monitoring Impact Areas; and Section 4 presents the Response Plan moving forward.
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2 2015 GROUNDWATER MONITORING EVENT

The 2015 Event was completed in accordance with the AGMP (Table 1) as presented in the 2014 Report
(Arcadis 2015). The 2015 Event was completed in September 2015 and included collecting site-wide
groundwater levels, LNAPL presence and thickness measurements, groundwater quality parameter
measurements (temperature, pH, conductivity, dissolved oxygen, turbidity, and oxidation reduction
potential), and groundwater samples for analysis of constituents of concern (COC).

This section discusses the Site bulkhead installation activities completed from 2013 to 2015, which have
affected localized groundwater flow patterns and provides a summary of groundwater level and LNAPL
presence and thickness measurements collected during the 2015 Event. Gauging data were collected
from 137 locations in the Northend and 105 locations in the Southend of the Site (Table 1). Sixteen
monitoring wells could not be gauged (i.e., water level or LNAPL presence measurement) during the
event because the wells either could not be located or were damaged (Table 2). The gauging data were
used to prepare and Site groundwater contour map as discussed below and presented on Figure 2.

2.1 Bulkheads and Groundwater Levels

211 Installation of Bulkheads in Storm Sewers

In 2013 and 2014 water-tight bulkheads were installed to eliminate Site contributions to Outfalls 002,
005A, 007, 009 and 010. Bulkheads were also placed in select laterals along Outfalls 001, 003, 005, and
006 to minimize or eliminate impacts infiltrating the storm sewers (Figure 2). In addition, historical
bulkheads were installed in the Outfall 006 storm sewer just west of the railroad tracks on the Site, and in
the Outfall 008 storm sewer near the downstream Site boundary.

While groundwater flow is strongly influenced by the presence of storm sewers across the Site, placement
of bulkheads has also affected groundwater flow at the Site. This is evident at the Northend of the Site in
the vicinity of Factory 36 and Factory 10, where groundwater has mounded. Bulkheads have the effect of
“backing up” the water that formerly flowed through that portion of the storm sewer.

21.2 Groundwater Level and Flow Evaluation

Table 2 summarizes groundwater level measurements and elevations. Depth to groundwater ranges from
approximately 1 to 28 feet below ground surface (bgs) in the Northend of the Site and 1 to 24 feet bgs in
the Southend of the Site. Groundwater is encountered in the shallow fill, sand, or silty clay layers. The
Figure 2 contour map illustrates groundwater flow at the Site. This map was generated based on 2015
groundwater elevations. In general, groundwater flow at the Site is toward the east and southeast, toward
the Flint River, which is the local groundwater discharge area for shallow groundwater at the Site.

However, local groundwater flow is strongly influenced by the network of storm sewers at the Site. Most of
the storm sewer mains were constructed below the water table at the Site and shallow groundwater will
preferentially discharge through the storm sewers (where no bulkheads are present). As such, the storm
sewers serve as local groundwater discharge points, and groundwater contours are deflected in the
upgradient direction. In the Northend, this is evident within the Outfall 003 drainage area along the two
sewer mains and one of the laterals. The Outfall 004 and 005 storm sewers also have a significant
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influence on groundwater particularly in the vicinity of the Leith Street underpass. In addition, in the
Outfall 009 drainage area, a tunnel located north of the former Building 40 is causing a localized
drawdown of the water table and deflection of groundwater contours.

2.2 LNAPL Presence Evaluation

Figures 3 and 4 present locations where LNAPL was measured during the 2015 Event in a monitoring
well at a thickness of greater than 0.1 foot. During the 2015 annual gauging event, LNAPL was detected
at seven locations that historically did not contain LNAPL: RFI-12-25, RFI-86-16R, 70-105, 88-7, MW-36-
40, RFI-10-26, and RFI-55-09. Arcadis performed two additional rounds of fluid levels gauging in January
and May 2016 to verify whether LNAPL was present in these wells. There was no LNAPL present at six of
the seven locations. RFI-12-25 did exhibit a measured LNAPL thickness of only 0.05 feet in January and
0.03 feet in May 2016.

The presence of LNAPL at the Site is related to releases from historical manufacturing operations
(including releases from storage tanks). Levels measured during the gauging event indicate that LNAPL
extent is consistent at the site. It was noted that, at select monitoring well locations (RFI-36-07 and RFI-
86-03), the LNAPL thicknesses have decreased as the groundwater levels have increased over the last
10 years. LNAPL was no longer detected at these locations during the 2014 and 2015 events.

While the LNAPL areas are stable and not migrating, LNAPL has continued to infiltrate the Outfall 003
storm sewer (from the Area of Interest [AOI] 05-1/05-5 and AOI 10-1/10-4 LNAPL areas) and the Outfall
004 storm sewer (from the AOI 12-C, AOI 83/84-1, and AOI 86-1 LNAPL areas).
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3 SUMMARY OF GROUNDWATER QUALITY RESULTS

3.1 Groundwater Quality Monitoring Program

The AGMP included the collection and analysis of groundwater samples from 53 groundwater monitoring
wells in accordance with the 2014 AGMP Report (Arcadis 2015). Table 1 presents the monitoring well
locations included in the AGMP, the specific analyses completed for each sampled location, and the
rationale for the inclusion of each monitoring well in the program. The objectives of the AGMP analysis
are to evaluate groundwater in the vicinity of the downgradient property boundary for compliance with
groundwater/surface water interface (GSI) and groundwater vapor intrusion (V1) criteria. In addition, for
the 2015 monitoring event analysis of recently identified COC 1,4-dioxane was added to the program to
delineate the extent of 1,4-dioxane impacts.

SampleServe.com of Traverse City, Michigan sampled 53 monitoring wells from September 21 to 25,
2015. The groundwater samples were collected, analyzed, and validated using methods and procedures
consistent with those employed previously at the Site, as described in the Site’s Field Sampling Plan
(FSP) and Quality Assurance Project Plan (QAPP; Appendix C of the RFI Work Plan [BBL 2001]) and the
CMI Work Plan (Arcadis 2010). Each well was purged until measured field parameters (temperature,
specific electrical conductivity, dissolved oxygen, oxidation-reduction potential, pH, and turbidity)
stabilized. Table 3 summarizes these field data. Groundwater samples were then collected; submitted to
Merit, as specified in the Site’s FSP (Appendix C of the RFI Work Plan [BBL 2001]); and analyzed using
the procedures specified in the Site’s QAPP (Appendix C of the RFI Work Plan [BBL 2001]).

For the purposes of discussion, the dissolved-phase groundwater data are presented on Figures 3 and 4
with respect to areas designated “Groundwater Monitoring Impact Area”. These include:

¢ Northend: Factory 36 Area, Factory 10 Area, and Factory 81 and 85/86 Area
e Southend: Factory 84/94 Area, Factory 16/40 Area, Building 09 Area

3.11 Data Evaluation
The criteria for evaluation of groundwater data are based on the following assumptions:
e Land use at the Site will be restricted to non-residential use.
e Groundwater use at the Site will be restricted to sampling and other regulatory testing.

e A groundwater restricted zone will be instituted in association with the Site prohibiting the use of
shallow groundwater as drinking water.

The laboratory analytical data for the 2015 Event were compared to the following criteria, defined under
the Michigan Department of Environmental Quality (MDEQ) Cleanup Criteria Requirements for Response
Activity (December 2013):

e GSI
e Flammability and Explosivity Screening Level (FE)
o  Water Solubility (WS)
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¢ Non-Residential Groundwater Volatilization to Indoor Air Inhalation (NGVIA)

The data were also compared to the MDEQ Nonresidential Vapor Intrusion (VI) Groundwater Screening
Levels (MDEQ VI Groundwater Screening Levels) as discussed further below.

3.1.1.1

Table 4 presents the 2015 Event data compared to GSI, WS, and FE criteria. The receptor for the GSI
pathway is the Flint River. Shallow groundwater either discharges to the storm sewers, which
subsequently discharges to the Flint River, or it directly discharges to the river.

GSI Pathway Evaluation

The installation of bulkheads at the Site have eliminated the storm sewers as GSI pathways for discharge
to the Flint River in portions of the Site. The following table summarizes the status of the outfalls in each
of the Groundwater Monitoring Impact Areas.

Outfall Status

Groundwater

Monitoring
Impact Area

Bulkhead Summary

Storm Sewer GSI Pathway Evaluation

Factory 36 001 — Bulkheads installed at on-Site laterals at 001 — Pathway incomplete. On-Site
Area downgradient property boundary discharge to 001 eliminated.
002 — Bulkheads installed in main at 002 — Pathway incomplete, On-Site
downgradient property boundary (MH2-18) and discharge to 002 eliminated.
upgradient manholes MH2-20 and MH2-21 003 — Pathway potentially complete
003 — No bulkheads installed in the Factory 36
Area
Factory 10 002 — Bulkheads installed in main at 002 — Pathway incomplete, On-Site
Area downgradient property boundary (MH2-18) and discharge to 002 eliminated.
upgradient manholes MH2-20 and MH2-21 003 — Pathway potentially complete.
003 — Bulkheads installed in select laterals in Although select laterals have been
the Factory 10 Area bulkheaded, a significant portion of the
Outfall 003 storm sewer continues to
provide drainage in this portion of the Site.
Factory 81 003, 004, and 005 — No bulkheads installed in 003, 004, 005 (See Note 1 below) —
and 85/86 the Factory 81 and 85/86 Area Pathway potentially complete
Area

Factory 16/40
Area

009 and 010- Bulkhead installed in main at
downgradient property boundary.

009 — Pathway incomplete. On-Site
discharge to 009 eliminated.

010 — Pathway incomplete, On-Site
discharge to 010 eliminated.

Factory 84/94
Area

007 and 008 - Bulkhead installed in main at
downgradient property boundary.

007 — Pathway incomplete. On-Site
discharge to 007 eliminated.
008 — Pathway incomplete, On-Site
discharge to 008 eliminated.
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Groundwater Outfall Status

Monitoring
Impact Area Bulkhead Summary Storm Sewer GSI Pathway Evaluation
Building 09 011 — No bulkheads installed in the Building 09 011 — Pathway potentially complete
Area Area 012 — Pathway potentially complete
012 — No bulkheads installed in the Building 09
Area
Notes:

1 —Bulkheads were installed in Outfall 004 and 005 upstream of the Factory 81 and 85/86 area, which has minimized LNAPL infiltration
to these sewers; however, groundwater may be infiltration the sewers near the Factory 81 and 85/86 area.

3.1.1.2 Groundwater Vapor Intrusion Pathway Evaluation

Table 5 presents the 2015 groundwater data compared to the MDEQ Part 201 Non-Residential
Groundwater Volatilization to Indoor Air Inhalation (NGVIA) criteria and the MDEQ VI Groundwater
Screening Levels. As there are no buildings or sumps at the Site, the NGVIA criteria are the appropriate
VI criteria for comparison in portions of the Site where the highest water table elevation is more than 3
meters (~9.8 feet) below ground surface. In portions of the Site where shallow groundwater (less than 3
meters) is present, the MDEQ VI Groundwater Screening Levels are appropriate for comparison. Table 5
also presents the depth to groundwater collected at the time of sampling; however, historic groundwater
levels were also reviewed to aid in determining the appropriate criteria. Only exceedances of applicable
criteria are presented on Table 5.

3.2 Summary of Groundwater Quality Analytical Results

Tables 4 and 5 summarize the laboratory analytical data for the 2015 AGMP. Appendix A presents
historical groundwater quality data prior to 2015 for reference. Groundwater COC concentrations are
expressed in micrograms per liter (ug/L), unless otherwise noted. Annual groundwater sampling locations
are primarily located along the downgradient site boundary and off-Site (Figures 3 and 4), and provide an
understanding of the behavior of the dissolved-phase impacts downgradient of the Site. Of the 53
monitoring wells sampled, one or more analytes were detected at concentrations exceeding MDEQ Part
201 GSiI criteria in 13 monitoring wells. In general, monitoring well samples with analytes exceeding GSI
criteria were those immediately downgradient of LNAPL areas or in areas with volatile organic compound
(VOC) plumes. Concentrations higher than the NGVIA, FE, and WS criteria were not detected at any
monitoring wells. Groundwater samples exceeded MDEQ VI Groundwater Screening Levels at seven
monitoring wells.

Dissolved-phase constituents detected at concentrations exceeding criteria in groundwater in the
Northend and Southend are discussed below.

3.3 Northend

Figure 3 presents the monitoring wells included in the 2015 Event located in the Northend of the Site and
the analytes detected at concentrations exceeding the GSI criteria or the MDEQ VI Groundwater
Screening Levels. Several bulkheads have been installed in the storm sewers located at the Northend of
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the Site eliminating groundwater discharge to the Flint River via the sewers in portions of the Site;
however, the direct discharge pathway may be a potentially complete pathway.

A discussion of dissolved-phase groundwater conditions in the Northend is provided below.

3.31 Factory 36 Area

In the Factory 36 Area select VOCs (1,1,1-trichloroethane [1,1,1-TCA], 1,1-dichloroethane [1,1-DCA],
benzene, ethylbenzene, and naphthalene) and arsenic were detected at concentrations exceeding
criteria. These exceedances are delineated by off-Site, downgradient monitoring wells RFI-36-55R and
RFI-36-56, as discussed in detail below. Please note that RFI-36-20 can no longer be accessed and was
therefore replaced by MW-36-40.

3.31.1 GSI Evaluation

Groundwater exceeding GSI criteria was detected at monitoring wells 36-FP1, RFI-36-08, RFI-36-37, and
RFI-36-44, as shown on Figure 3 and in Table 4.

36-FP1

Monitoring well 36-FP1 is located near the downgradient site boundary (Figure 3) in the Outfall 002
drainage area, which has been fitted with a bulkhead. In 2015 1,1,1-TCA, 1,1-DCA and arsenic were
detected at concentrations exceeding GSI criteria. Historically concentrations of 1,1,1-TCA at 36-FP1
have increased from a high of 240 pg/L (prior to 2005) to 34,300 pg/L in October 2014. In September
2015 the concentration of 1,1,1-TCA decreased to 11,900 pg/L. In addition, the concentrations of 1,1-
DCA and arsenic have decreased since the 2014 event

RFI-36-08

RFI1-36-08 is located within the site boundary in the drainage area for Outfall 002, which has been fitted
with a bulkhead. Benzene, ethylbenzene, and naphthalene were detected at concentrations exceeding
GSiI criteria in September 2015. Historical data from RFI-36-08 (Appendix A) indicate that concentrations
of benzene and ethylbenzene have decreased since monitoring began in 2001. Naphthalene
concentration was lower than in 2014.

Downgradient monitoring well MW-36-40 was also sampled in 2015 and did not detect any VOCs
exceeding GSI criteria.

RFI-36-37

Monitoring well RFI-36-37 (Figure 3) is located off-Site within the Outfall 001 drainage area. Arsenic was
detected at a concentration of 12 ug/L which exceeds the GSI criteria. Historically, RFI-36-37 has only
been sampled for arsenic once, in 2012, and arsenic was below GSI criteria at that time.

RF1-36-44

Monitoring well RFI-36-44 is located off-Site within the Outfall 001 drainage area. 1,1,1-TCA was the only
constituent present at a concentration exceeding the GSI criteria at RFI-36-44.

A review of the historical dataset for monitoring well RFI-36-44 (Appendix A) suggests that 1,1,1-TCA
may be showing an increasing trend, ranging from 28 and 51 ug/L between 2002 and 2005, to 138 ug/L in
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October 2014, to 190 ug/L in September 2015. This increase in concentration may be associated with the
increase in concentration of 1,1,1-TCA at well 36-FP1 since 2005.

Although the 1,1,1-TCA concentration appears to be increasing at this location, the concentration was
below GSI criteria at downgradient well RFI-36-55R and RFI-36-56 (Figure 3), indicating that
groundwater impacts are limited beyond the site boundary.

RFI-36-47R

Monitoring well RFI-36-47R is located off-Site within the Outfall 001 drainage area. In 2014, arsenic was
detected at a concentration exceeding the GSI criterion; however, in 2015 no constituents were present at
a concentrations exceeding GSI criteria at RFI-36-47R.

A review of the historical dataset for monitoring well RFI-36-47 and RFI-36-47R (Appendix A) previously
suggested that arsenic may have been showing an increasing trend, ranging from 4 to 6 pg/L in 2013, to
21 ug/L in October 2014, but the concentration decreased to less than 2 pg/L in September 2015.

3.3.1.2 Groundwater Vapor Intrusion Evaluation

Based on the results of the 2014 Site vapor intrusion evaluation activities, monitoring well RFI-36-08 is
being monitored for potential groundwater VI impacts for benzene. Although the evaluation activities only
identified RFI-36-08 for further monitoring in the Factory 36 area, all site data have been compared
NGVIA and G MDEQ VI Groundwater Screening Levels (Table 5 and Figure 3).

As discussed in Section 3.1.1.2, samples collected where groundwater is greater than 9.8 feet bgs are
compared to NGVIA criteria while shallow groundwater (less than 9.8 feet bgs) are compared to the
MDEQ VI Groundwater Screening Levels. The only sample in the Factory 36 area to exceed criteria was
collected at RFI-36-08.

RFI-36-08

The depth to groundwater at RFI-36-08 was 3.43 feet bgs; therefore, the data was compared to the
Screening Levels. RFI-36-08 exceeded the screening level for benzene.

This exceedance at RFI-36-08 is delineated by MW-36-40, located adjacent to the downgradient property
boundary. This on-Site impact will continue to be monitored and will be addressed by the Site-wide deed
restrictions.

3.3.1.3 1,4-Dioxane Investigation

During the 2015 AGMP, monitoring wells RFI-36-17, RFI-36-18, RFI-36-44, RFI-36-48, RFI-36-53, RFI-
36-55R, and RFI-36-56 were analyzed for 1,4-dioxane. These locations were sampled to evaluate the
extent of impacts in the Factory 36 Area and to assist in the placement of a proposed downgradient
transect, as discussed below. Groundwater samples could not be collected from 36-FP2 due to the
presence of a sheen and RFI-36-45 which could not be located. Concentrations of 1,4-dioxane in the
Factory 36 Area ranged from non-detect to a maximum of 102 ug/L at RFI-36-53 (Table 4). All
concentrations were below GSI criteria.

To evaluate 1,4-dioxane and select VOC impacts downgradient (east) of the Factory 36 area, two
transects were installed off-Site in December 2015 (Transect 1) and May of 2016 (Transect 3). Hydraulic
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profiling tool and vertical aquifer profile groundwater sampling were completed at six locations along
Transect 1 and eight locations along Transect 3. The results of the 1,4-dioxane transect investigation will
be presented in a separate memorandum.

3.3.1.4 Factory 36 Area Recommendations

Based on the 2015 AGMP sampling results, concentrations of COCs appear to be relatively stable. Since
2014, concentrations of 1,1,1-TCA decreased in 36-FP1, increased slightly in RFI-36-44, and remained
below GSI criteria or below detection limits in the other wells. RFI-36-08 had GSI criteria exceedances of
benzene, ethylbenzene, and naphthalene that were consistent with the concentrations in 2014. Arsenic
concentration decreased to below detection limits in RFI-36-47R since the 2014 Event.

The only change to the AGMP recommended for the 2016 sampling event is removing monitoring well
RFI-36-45 (not able to be located), and adding RFI-36-17, RFI-36-18, and RFI-36-53 for 1,4-dioxane
analysis. Although recently identified COC 1,4-dioxane was not detected above GSI criteria in 2015 it will
continue to be monitored in 2016 so that trends in concentrations can be evaluated. MW-36-40 will
continue to be monitored as a replacement for RFI-36-20, which is located on a property that can no
longer be accessed.

Table 6 and Figure 5 summarize the 2016 monitoring program for the Factory 36 Area.

3.3.2 Factory 10 Area

In the Factory 10 Area, select metals (cyanide, silver and selenium) were detected at concentrations
exceeding GSI criteria and select VOCs (trichloroethene [TCE], 1,1,1-TCA, and vinyl chloride) were
detected at concentrations exceeding the MDEQ VI Groundwater Screening Levels, as discussed below.

3.3.21 GSI Evaluation

Of the thirteen monitoring wells sampled in the Factory 10 Area, only the sample collected from RFI-10-32
exceeded GSI criteria, as shown on Figure 3 and Table 4.

RFI-10-32

RFI-10-32 is located off-Site east of the property (Figure 3). In 2015 cyanide, silver, and selenium were
detected at concentrations exceeding GSI criteria (Table 4). Previously, in 2014 selenium was not
detected at RFI-10-32. In 2015, the concentration of selenium increased to 21 pg/L, which exceeds the
GSiI criterion of 5 pg/L.

3.3.2.2 Groundwater Vapor Intrusion Evaluation

Based on the results of the 2014 Site vapor intrusion evaluation activities, monitoring wells RFI-10-26,
RFI-10-37, 20-102R and 20-500R were selected for monitoring for potential VI impacts for select VOCs
(TCE, isopropryl benzene, cis-1,2-dichloroethene, trans-1,2-dichloroethene, vinyl chloride) (Figure 3).
Although the evaluation activities only identified these four wells for further monitoring in the Factory 10
Area, all site data have been compared NGVIA and MDEQ VI Groundwater Screening Levels (Table 5
and Figure 3). The depth to groundwater at RFI-10-26, RFI-10-37, 20-102R and 20-500R were less than
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9.8 feet bgs (Table 2); therefore, concentrations were compared to the MDEQ VI Groundwater Screening
Levels for shallow groundwater.

At 20-102R, concentrations of TCE, 1,1,1-TCA, and vinyl chloride exceeded screening levels. In order to
delineate these exceedances monitoring well 20-105R will be added to the 2016 event for VOC analysis.

At RFI-10-37 the concentration of TCE exceeded the screening level; however the exceedance is
delineated by 70-164, located adjacent to the downgradient property boundary. This on-site impact will
continue to be monitored and will be addressed by the Site-wide deed restrictions.

Please note that the laboratory detection limits for 1,1,2-trichloro-1,2,2-trifluoroethane exceeded the
groundwater screening value in all four samples; however,1,1,2-trichlor-1,2,2-trifluoroethane is not a
constituent of concern in the Factory 10 Area.

3.3.2.3 1,4-Dioxane Investigation

During the 2015 AGMP monitoring wells RFI-10-03, RFI-10-11, RFI-10-34, RFI 10-35, and RFI-10-36
were sampled for 1,4-dioxane. These locations were sampled to evaluate the extent of impacts in the
Factory 10 Area and to assist in the placement of a proposed downgradient transect, as discussed below.
Concentrations of 1,4-dioxane in the Factory 10 Area ranged from not detected at RFI-10-34 and RFI-10-
36 to a maximum concentration of 1,686 ug/L at RFI-10-03. All concentrations were below GSI criteria.

To evaluate 1,4-dioxane impacts downgradient (east) of the Factory 10 area, two transects were installed
off-Site in December 2015 (Transect 2) and May 2016 (Transect 4). Hydraulic profiling tool and vertical
aquifer profile groundwater sampling were completed at 10 locations along Transect 2 and 10 locations
along Transect 4. The results of the 1,4-dioxane transect investigation will be presented in a separate
memorandum.

3.3.24 Factory 10 Area Recommendations

Based on the 2015 AGMP sampling results, concentrations of COCs appear to be relatively stable. The
concentration of selenium did increase from 2014 to 2015 and now exceeds GSI criteria at RFI-10-32;
however, RFI-10-32 has only been sampled for metals twice. This well will continue to be monitored.

Recommended changes to the AGMP include adding cyanide, selenium and silver to the analysis
completed at RFI-10-34, RFI-10-35, and RFI-10-36 to monitor concentrations downgradient of RFI-10-32
and adding monitoring well 20-105R for analysis of VOCs to delineate the exceedances of MDEQ VI
Groundwater Screening Levels at 20-102R.

Although recently identified COC1,4-dioxane was not detected above GSI criteria in 2015, it will continue
to be monitored in 2016 so that trends in concentrations can be evaluated.

Table 6 and Figure 5 summarize the 2016 monitoring program for the Factory 10 Area.

3.3.3 Factory 81 and 85/86 Area

In the Factory 81 and 85/86 Area, eight monitoring wells were slated for sampling during the 2015 Event.
However, monitoring well 07-01 was dry and therefore could not be sampled. In addition, monitoring well
87-FP5 was sampled; however, the data were suspect and therefore rejected. The 87-FP5 data were
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nearly identical to the 87-FP3 data and were inconsistent with the historic data, indicating that the sample
may have been collected from the wrong location. The 87-FP5 data are included in Table 5, but are not
evaluated or discussed herein.

The data collected from the Factory 81 and 85/86 Area detected select VOCs (naphthalene, TCE, and
vinyl chloride) and arsenic at concentrations exceeding GSI criteria and select VOCs (TCE and vinyl
chloride) were detected at concentrations exceeding the MDEQ VI Groundwater Screening Levels, as
discussed below.

3.3.3.1 GSI Evaluation

Groundwater exceeding GSI criteria was detected at two monitoring wells in the Factory 81 and 85/86
Area: 87-FP3 and RFI-86-08R, as shown on Figure 3 and Table 4. These two wells are located
upgradient of the site boundary, and are within the Outfall 004 drainage area, which has not been fitted
with a bulkhead in this portion of the Site (Figure 3).

87-FP3

TCE, vinyl chloride, and arsenic were detected at concentrations similar to historical concentrations
(Appendix A) exceeding GSI criteria. However, neither TCE nor vinyl chloride were detected at
downgradient monitoring well RFI-86-06S (Figure 3).

RFI-86-08R

Naphthalene and arsenic were detected at concentrations similar to historical concentrations (Appendix
A) exceeding GSI criteria. Selenium, which was detected above GSI criteria in 2014, was not detected in
2015.

3.3.3.2 Groundwater Vapor Intrusion Evaluation

Based on the results of the 2014 Site vapor intrusion evaluation activities, monitoring wells 87-FP3, 87-
FP5, 07-01 and RFI-86-06S were selected to monitor for potential VI impacts for TCE (Figure 3).
However, as mentioned above monitoring well 07-01 was dry and the data from 87-FP5 was rejected;
therefore, only 87-FP3 and RFI-86-06S are discussed herein.

Although the evaluation activities only identified these four wells for further monitoring in the Factory 81
and 85/86 Area, all site data were compared NGVIA and MDEQ VI Groundwater Screening Levels (Table
3 and Figure 5). While the depth to groundwater at 87-FP3 and RFI-86-06S was greater than 9.8 feet bgs
(Table 2) during the 2015 Event, historical depths collected at 87-FP3 have measured the depth to
groundwater shallower than 9.8 feet bgs. Therefore, the appropriate criteria for comparison are MDEQ VI
Groundwater Screening Levels at 87-FP3 and NGVIA at RFI-86-06S.

At 87-FP3, concentrations of TCE and vinyl chloride exceeded screening levels. However, downgradient
monitoring well RFI-86-06S there were no exceedances of NGVIA criteria.
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3.3.3.3 1,4-Dioxane Investigation

During the 2015 AGMP, monitoring wells RFI-81-12R, RFI-86-03, RFI-86-06S, and RFI-86-14 were
sampled for 1,4-dioxane to evaluate the extent of impacts in the Factory 81 and 85/86 Area. 1,4-Dioxane
was not detected at these four monitoring wells.

3.3.34 Factory 81 and 85/86 Area Recommendations

Based on the 2015 AGMP sampling results, concentrations of COCs appear to be relatively stable.
During previous Site 1,4-dioxane investigations, the highest concentration of 1,4-dioxane was detected at
monitoring well RFI-86-08R. Therefore, it is recommended that RFI-81-12R (located side-gradient of RFI-
86-08R) be replaced with RFI-86-08R so that the on-Site concentrations of 1,4-dioxane can be monitored.
Although 1,4-dioxane was not detected above GSI criteria in 2015, it will continue to be monitored in 2016
so that trends in concentrations can be evaluated. In addition, well 07-01 will be removed from the
program because it had only 0.25 feet of water in it during the 2015 sampling event.

Table 6 and Figure 5 summarize the 2016 monitoring program.

3.4 Southend

Figure 4 presents the monitoring wells included in the 2015 Event located in the Southend of the Site and
the analytes detected at concentrations exceeding the GSI criteria or MDEQ VI Groundwater Screening
Levels. Several bulkheads have been installed in the storm sewers located at the Southend of the Site
eliminating the majority of groundwater discharge to the Flint River via the sewers; however, the direct
discharge pathway is a potentially complete pathway as the dissolved-phase groundwater impacts are in
close proximity to the river.

A discussion of dissolved-phase groundwater conditions in the Southend is provided below.

3.41 Factory 16/40 Area

In the Factory 16/40 Area, four monitoring wells were sampled during the 2015 Event. The data collected
from the Factory 16/40 Area detected benzene, cyanide, and arsenic at concentrations exceeding GSI
criteria (Table 4), as discussed below.

3411 GSI Evaluation

Groundwater exceeding GSI criteria was detected at one monitoring well (RFI-40-09) in the Factory 16/40
Area as shown on Figure 4. RFI-40-09 is located on-Site, downgradient of the CSX property that bisects
this portion of the Site. Monitoring well RFI-40-09 is located in the Outfall 008 and 010 drainage areas,
both of which have been bulkheaded, eliminating the storm sewer pathway to the Flint River. However,
direct discharge of impacted groundwater 