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Mr. Ridley,

On behalf of Indiana Technology Development (ITD) we hereby submit the Updated In-Situ
Chemical Reduction (ISCR) Pilot Test Results Report for the Indiana Machine Works facility
for your evaluation. Enclosed are two hard copies and an electronic copy on CD.

This report includes information on the materials injected; the methods; the injection
locations; and baseline, 45-day, 90-day, and 231-day groundwater and/or vapor intrusion
results as well as post-injection soil analytical results associated with the second plume of
dissolved chlorinated volatile organic compounds (cVOCs) beneath Harrison Street.

This data clearly shows that the pilot test was successful in creating a reducing environment
where PCE, TCE, ¢DCE, and VC were destroyed/metabolized to the ethene end point with
no remaining CVOCs present above RDCLs in the target area. The sampling further showed
that neither VI nor methane buildup were an issue. These results meet the criteria for
reduction of vinyl chloride in the conclusions of the IDEM November 22, 2013 letter, which
was the primary reason for not allowing full-scale implementation at that time. We request
approval for full-scale implementation at this time and plan to move forward with this work
as soon as reasonably possible.
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1.0 EXECUTIVE SUMMARY

This report documents the results of sampling through December 2013 related to an In-Situ
Chemical Reduction pilot test for treatment of Plume 2 associated with the Indiana Machine
Works Facility located at 135 East Harrison Street in Mooresville, IN (the Site). This work was
completed in response to IDEM's November 22, 2013 letter responding to the October 21, 2013
ISCR Pilot Test Results Report. Chemical impacts to soil and groundwater had been detected at
the Site, some of which exceed the IDEM's current regulatory standards. This document, which
is being submitted pursuant to the requirements of the IDEM VRP, documents the results
observed during a subsequent groundwater sampling events in the pilot test area. This document
was prepared in accordance with the IDEM’s RISC Technical Guidance (as amended January
2006).

The pilot test results show that ISCR was effective for treatment of Plume 2 COCs. The
evidence to support this statement includes:

¢ Reduction of PCE from a baseline concentration of 245 pg/L in groundwater to not
detected at the MDL of 5 pg/LL in MW-14 during the December 18, 2013 sampling event
(approximately 230 days later).

¢ Initial expected buildup (maximum of 790 pg/L on August 1, 2013) and subsequent
destruction of vinyl chloride in MW-14 (not detected at 2 pg/L on December 18, 2013).

A significant increase in the concentration of ethene in MW-14 (from <0.2 mg/L to 240

mg/L) indicating the transformation of VOCs to a non-toxic endpoint.

A reduction of ORP in MW-14 from 4223 mV prior to injection to -145 mV after 90

days.

An average 10°C increase in temperature for the wells around the pilot test area.

And the presence of VFAs, most notably in MW-14, indicating metabolic processes are

occurring.

X/
L X4

X/ X/
L XA X

Based on this data, Troy Risk recommends full-scale implementation of ISCR treatment for
Plume 2. Implementation of this recommendation would decrease the likelihood of the deeper
water-bearing unit being impacted from the Plume 2 area. We also recommend additional
groundwater monitoring to further evaluate and document the degradation of CVOCs, especially
vinyl chloride, to ethene. IDEM has previously directed that indoor and crawl space air be
sampled to evaluate whether the TCE detected in the crawl space in 205 and 207 E. Harrison

Troy Risk, Inc.
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Street residences is affecting indoor air quality or vice versa. Troy Risk recommends proceeding
with that sampling in conjunction with full-scale implementation.

2.0 INTRODUCTION

2.1 Chemicals of Concern

Analytical results from soil and groundwater testing in the Plume 2 area indicate the presence of
VOCs in concentrations exceeding applicable regulatory standards. Among the COCs identified,
PCE, TCE, and VC are reported to exceed IDEM’s RISC IDCL. In addition, 1,1-dichloroethane
(1,1-DCA), 1,1-dichloroethylene (1,1-DCE), cDCE, and 1,1,1-trichloroethane (1,1,1-TCA) were
observed below their respective RISC RDCLs in groundwater in the Plume 2 area.

2.2 Site Location and Land Use within the Local Area

The Site is located at 135 East Harrison Street, Mooresville, Indiana in Brown Township of
Morgan County, and is situated at an approximate elevation of 690 ft AMSL. The Site is
bounded on the west by residential properties; on the south by a car wash and lumber yard,
across Broad Alley; on the east by a residential property, across Conrail Railroad; and on the
north by a residential property, automobile repair facility and parking lot, across Harrison Street
(see Figures 1 and 2).

2.3 Site Geology and Hydrogeology

Soil borings indicate a relatively uniform geology over most of the project area. In a typical
profile from undisturbed areas the surface layer is a brown silty clay loam and/or clay loam to a
depth of approximately 6 ft bgs. The surficial clay-rich deposits are generally underlain by sands
with interbedded, discontinuous loams and silt loams to a depth of approximately 16 ft bgs. A
continuous layer of dense, dry (moist in some borings) silty clay loam, clay loam, sandy clay or
silty clay is present beneath the extent of the project area to a depth of approximately 21 to 26 ft
bgs, followed by a fine to medium sand to a depth of at least 40 ft bgs.

During the course of the subsurface investigations Troy Risk defined three hydrostratigraphic
units based upon their potential to affect migration of COCs at the Site. The hydrostratigraphic

units are as follows:

Hydrostratieraphic Unit #1

Saturated alluvial deposits consisting of sands interbedded with discontinuous loams.
Approximate depth interval is 6 to 16 ft bgs.

Primary groundwater bearing unit impacted with chemicals of concern.

Groundwater velocity in this unit estimated between 1.6 and 44 ft/year, with a geometric
mean velocity of approximately 9 ft/year.

Troy Risk, Inc.
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Hydrostratieraphic Unit #2

e Dry to moist, dense silty clay loam and clay loam.
e Approximate depth interval is 16 to 26 ft bgs.

Hydrostratiegraphic Unit #3

e Saturated, fine to medium, dark brown to gray sand.

e Approximate depth interval is 22 ft bgs to at least 40 ft bgs.

e Soil and groundwater testing performed to date indicate highly localized COCs migration
into this unit near TRI-208/MW-33D.

3.0 ISCRPILOT TEST

The ISCR pilot test was initiated on May 1, 2013, in a portion of the area labeled Plume 2 in the
vicinity of MW-14. A detailed discussion of this test by Innovative Environmental
Technologies, Inc. (IET) is included in Appendix B. The IET report discusses issues at the Site
and the dosages (or pounds) of EHC, calcium propionate, ZVI, sodium sulfite, Hydrolized Kelp,
yeast extract, B2, and B12 injected and includes spreadsheets showing proposed versus actual
dosages injected at each depth at each boring and generalized figures. Figure 3 shows the
locations of the injection points relative to other Site features, monitoring wells, and Plume 2.

The objective of the ISCR pilot test was to evaluate whether in-situ abiotic and microbial
processes accelerated dechlorination of Site COCs following injection of reducing agents.
Microbial elements were injected to advance the biological dechlorination processes, and a 1-3
micron, ZVI colloidal suspension was co-injected to quickly reduce the dissolved-phased
CVOCs and produce hydrogen for synergistic microbial mineralization. Injected materials were
a proprietary blend of sodium sulfite, ZVI, calcium propionate, Vitamins B2 and B12, yeast
extract, hydrolyzed kelp, and EHC® (as an electron donor). Injections in the test area were made
from the top of each Geoprobe point downward at depths of 5-7, 9-11, and 13-15 feet.

Reductive dechlorination typically impacts PCE, then TCE, then cDCE, then last transforming
vinyl chloride into ethene. So, an initial increase in daughter products is expected before they
are eventually reduced to ethene. Although the last step (reduction to ethene) is the most
recalcitrant, reductive dechlorination is capable of full degradation of CVOCs.

On December 18" and 19", 2013, samples were collected to evaluate ISCR progress in Plume 2
at approximately 230 days post pilot test. Sampling included groundwater, vapor intrusion, soil
gas, and sewer gas.

Troy Risk, Inc.
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4.0 ISCR Pilot Test Results

4.1 Groundwater Data

A baseline groundwater sampling event was performed on April 24, 2013, one week prior to
injection of ISCR materials, for the monitoring wells in the immediate ISCR pilot test area
(MW-9, MW-14, MW-26R, MW-29, and MW-30). The baseline data and data from the
groundwater sampling on June 18, 2013 (48 days after the injections), the August 1, 2013
sampling (91 days after injection), and December 18, 2013 (231 days after injection) are shown
in Tables 1 and 2 and on Figure 3. Table 3 shows the volatile fatty acids (VFAs), ethene/
ethane/methane, and dissolved and total iron results for the key wells. Table 4 shows the pH and
ORP and other groundwater geochemistry data obtained during the sampling for the key
monitoring wells on those dates. Additional discussion of the data from the remaining wells is
included in the IET report included as Appendix B.

4.1.1 VOC Analytical Results

The results of the groundwater samples collected from MW-14 are indicative of the efficacy of
the ISCR approach as this well is near the center of the pilot test area. Figure 6 plots the
concentrations of the primary CVOCs (PCE, TCE, cDCE, and VC) for MW-14 starting with the
baseline sampling event and ending with the December 18, 2013 sampling event. As this plot
shows, while treatment caused the expected temporary sequential buildups of each of the primary
CVOCs, these CVOCs were destroyed by the 231-day post-injection point as none were detected
in the groundwater sample from MW-14 obtained on December 18, 2013 above MDLs at their
respective RDCLs. This evaluation is discussed in greater detail in the following paragraphs.

The PCE concentration in MW-14 was 245 pg/L during the baseline sampling. On June 18 (48
days later) it had increased to 661 pg/L. This is not unexpected, as a part of the process is to
desorb contaminants on soil grains. The PCE concentration in MW-14 on August 1, 2013 was
not detected at the method detection limit (MDL) of 100 pg/L (the detection limit is elevated due
to the presence of daughter products at relatively high concentrations as will be discussed
below). If the PCE concentration was 50 pg/L, one half of the MDL, for the August 1 sampling
this would indicate an approximately 80% decrease in PCE concentration from the pre-injection
level. The PCE concentration in MW-14 on December 17, 2013 was not detected at the MDL of
5 pg/L. The TCE concentration in MW-14 showed a similar pattern: 29.4 pg/L during the
baseline sampling, an increase to 109 pg/L on June 18, not detected at the MDL of 100 pg/L on
August 1, and not detected at the MDL of 5 pg/L on December 18.

These data show that ISCR was effective, since the primary CVOCs were destroyed or
metabolized. A review of the MW-14 data for cDCE and vinyl chloride shows that cDCE
increased from the baseline concentration of 47 pg/L to 799 pg/L on June 18 and was reduced to
480 pg/L on August 1, 2013 and not detected at the MDL of 5 pg/L. on December 18. Vinyl
chloride was initially not detected at the MDL of 2 pg/L, then not detected at an MDL of 40
pg/L, but was present at 790 pg/L during the August 1, 2013 sampling event and was below the
MDL of 2 pg/L. on December 18. This is indicative of the transformational process of
dechlorination and shows that the process is complete for the targeted well. The only other
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CVOC detected in MW-14 during this period was 1,1,1-TCA which was present at 16.5 pg/L
during the baseline sampling, but not detected at 100 pg/L during the two subsequent sampling
events or at 5 pg/L in the December 18, 2013 event.

The data at MW-30, the next monitoring well downgradient of the injection zone shows a similar
pattern to MW-14 for PCE (323 pg/L on April 24, increase to 520 pg/L on June 18, decrease to
315 pg/L on August 1, and below MDL of 5 pg/L. on December 18), but had only been reduced
to the baseline level after 90 days. TCE concentrations in MW-30 increased slightly over the
pilot test period from 21.9 pg/L to 31.9 pg/L to 34.3 pg/L but have declined to below the MDL
of 5 pg/L on December 18. c¢DCE, however, initially increased dramatically during the first 90
days with results of 45.7 pg/L, 53.8 pg/L, and 1,020 pg/L and has significantly declined at the
230-day point with a result of 70.8 pg/L. Vinyl chloride showed an increase over this period: <2
pg/L, 2.72 pg/L, 3.25 pg/L, 179 pg/L. This shows a comparable sequential buildup and decrease
of CVOCs as at MW-14, except for vinyl chloride which has yet to decrease, albeit delayed
slightly because this location is outside of the test area and injectants had farther to migrate
before having an impact on the groundwater chemistry. We believe this increase will be
addressed at MW-30 during the full-scale implementation which includes this area.

The next downgradient well is MW-26R. No COCs were detected in this well during the
baseline, 45-day, 90-day, or 230-day sampling events. The results for MW-9 and MW-29 which
are both outside the injection area are discussed in more detail in the IET report included as
Appendix B. They state that MW-9 was not significantly affected by the pilot test and that
MW-29 had an increase in total CVOCs, especially PCE (423 pg/L in April, 858 pg/L in June,
927 pg/L in August, and 1,010pg/L in December) and to a lesser extent TCE, and cDCE (see
Table 2 for details). We propose to address the CVOCs in the area of MW-29 by extending the
treatment area to include this area.

IDEM requested that additional analytical data be obtained for monitoring well MW-33D which
is screened in the lower hydrostratigraphic unit immediately downgradient of the test area. This
data has been added for the one pre-injection sampling (November 16, 2012) and for the
December 18, 2013 sampling event. This data shows that CVOC concentrations have not
significantly changed over this time. Although there was a roughly 25% increase in PCE and
TCE concentration over this time, the cDCE concentration was reduced by about 25% and the
1,1,1-TCA concentration decreased by almost 45%. Not enough data is available at this time to
adequately evaluate whether these changes are random fluctuations or not.

4.1.2 Ethane/Methane/Ethene Analytical Results

The most important other analytical result for MW-14 in the middle of the injection zone is the
increase in ethene seen during the course of the pilot test. Ethene was not detected at an MDL of
0.2 mg/L during the baseline sampling, but was present at 4.2 pg/L in June, increased to 240
pg/L in August, and has declined to 46 pg/L in December. The increase occurred as CVOCs
were metabolized to ethene. This decrease in ethene was expected as ethene is itself readily
metabolized, i.e. is only present temporarily, and ethene is no longer being generated after the
CVOCs have all been destroyed/metabolized.

Troy Risk, Inc.
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Ethene was detected at 0.24 pg/L in MW-30 in the pre-injection sample and the June 18 sample.
It had increased by more than a factor of three, to 0.90 pg/L by August 1, and to 1,930 pg/L in
December. This increase through December indicates that CVOCs were still being metabolized/
destroyed in this location downgradient of the injection area at that time. These are clear
indications of the transformation of chlorinated VOCs, specifically vinyl chloride, to the non-
toxic ethene end product. This data is shown in Table 3.

Methane was included as an analyte to evaluate possible buildup of methane in the subsurface or
subsurface structures. Methane was not detected in MW-14 in the middle of the injection zone
prior to the injection, but was present at 44 pg/L on June 18, 2,900 pg/L on August 1, and 28,100
pg/L on December 18. Methane was present at 2,800 pg/L in MW-30 during the baseline
sampling prior to injection, at 4,200 pg/L on June 18, at 2,200 pg/L on August 1, and at 16,400
pg/L on December 18. In MW-9 methane concentrations decreased from the initial pre-test level
of 1.5 pg/L to not detected on August 1 (MDL 0.2 pg/L) and December 18 (MDL 10 pg/L). In
MW-29 methane concentrations increased to a maximum of 18 pg/L on August 1 and decreased
to 16.9 pg/L on December 18.

The maximum methane concentration of 28,100 pg/L in groundwater (in MW-14) and 1,950
ppm in subsurface air (Point 3, east of the injection area) are less than 10% of the lower
explosive limit (LEL) of 50,000 ppm (5%) for methane. Very low concentrations of methane
(maximum 65 ppm) were initially observed in the crawl spaces of both homes on June 17, 2013,
but were not present during the August 1, 2013 or December 18 monitoring events.

4.1.3 Volatile Fatty Acids Analytical Results

Additional supporting data is the increase in volatile fatty acids (VFAs) in MW-14 during the
pilot test. Lactic, acetic, formic, and other VFAs were shown to increase during the pilot test
from initial values on June 18 to the second sampling on August 1. These VFAs are an
indication of the metabolic processes associated with dechlorination. Analysis for VFAs was not
performed during the December sampling event. This data is shown in Table 3.

4.1.4 Groundwater Chemistry Data

Groundwater chemistry data was obtained from each of the five key monitoring wells during
each sampling event and from the deep well MW-33D on December 18. Data included pH,
specific conductance, ORP, dissolved oxygen, turbidity and temperature. This data is shown in
Table 4.

The ORP data is another indication of the effectiveness of the application of materials in
MW-14. The ORP during the baseline sampling event was 223 mV. The ORP dropped to -115
mV in June to -145 mV in August and rose to -56 mV in December. ORP readings in each of the
four key monitoring wells near the injection area decreased significantly (an average of 211.25
mV) over the April to August sampling period. Only MW-26R, the furthest downgradient well,
did not see a notable change in ORP. These reductions in ORP are a clear indication that the
subsurface was becoming more anaerobic, and thereby conducive to reductive dechlorination.
Although this data is not supported by the DO data, DO sensors are notoriously difficult to
obtain accurate data with.
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ORP data for MW-30, just downgradient of the test area, has decreased from 236 mV initially, to
101 mV in June, to 91 mV in August, to -106 mV in December. This indicates that this location
has only recently achieved anaerobic conditions that will facilitate the microbial activity which
will metabolize vinyl chloride to ethene. Thus, the destruction of the buildup of vinyl chloride
observed to date at this location is now underway and should be reflected in future sampling in
monitoring well MW-30.

Another interesting trend in this data is the increase in temperature from the baseline to
subsequent data. The average baseline temperature was 11.87°C. The average June temperature
was 21.74°C and the average August 1 temperature was 22.08°C. This indicates an average
increase of roughly 10°C from the pre-injection baseline data to the post-injection data. A
comparable change in temperature in MW-30 is not observed until the December 18 sampling.
This further confirms the ORP data showing that biological activity at that location increased
from August to December.

4.2 Soil Analytical Data

Soil samples were obtained using direct-push methods on July 31, 2013 immediately adjacent to
previous borings TRI-207 and TRI-208 from the same intervals previously submitted for
laboratory analysis for comparison. These samples were from 8-10 ft bgs in TRI-207PT and
from 4-6 ft bgs from TRI-208PT. The new borings are not shown as distinct from the original
borings due to the scale of the map, but were each within 2 feet of the prior borings. Analytical
data for key nearby borings and the borings performed as a part of the pilot test are included as
Table 5 and shown on Figure 4. Boring logs for these borings are included in Appendix C.

Comparison of the analytical results shows that the detected PCE concentration in TRI-207PT
was roughly three times greater (49.3 mg/kg) than the original concentration (13.9 mg/kg). The
TCE concentration in TRI-207PT was roughly one third (0.038 mg/kg) than the original
concentration (0.107 mg/kg). The cDCE concentration was very similar to previously (new:
0.0739 mg/kg vs. old: 0.080 mg/kg). 1,1,1-TCA was the only other COC detected in both
samples. Its concentration in the new sample (0.0537 mg/kg) was roughly double the original
concentration (0.0249 mg/kg). In contrast, the result (0.0267 mg/kg) for the new sample from
TRI-208PT had roughly one quarter the PCE concentration of the original sample (0.109 mg/kg).
The only other analyte detected in either of the two samples was cDCE in TRI-208PT at 0.0094
mg/kg (versus not detected at an MDL of 0.006 mg/kg for the original sample).

The soil analytical data is not instructive for the purposes of evaluating the pilot test. The
apparent increase in PCE concentration in TRI-207PT is most likely attributable to spatial
variation rather than any other factor. The soil type in the recent boring was slightly less fine-
grained (sandy clay loam) relative to the original soil observed in TRI-207 (sandy clay). It is
likely the higher concentration in the recent boring merely indicates the difference in lithology.

4.3 Vapor Intrusion Analytical Data

Crawl space samples were initially obtained from the two residences (205 and 207 E. Harrison
Street, a duplex with a divided crawl space with a common wall) closest to the injection area to
evaluate the potential for indoor air effects from the injection program. As requested by IDEM
in their letter dated November 22, 2013, 155 E. Harrison Street was added to the list of sampling
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locations for the December sampling. Analytical data is included as Table 6 and shown on
Figure 5.

Prior to the start of the pilot test, PCE was detected at concentrations ranging from 16.0 pg/m’ to
24.90 pug/m’ and TCE at 3.6 pg/m’ to 10.40 pg/m’ in the crawl space of the 205 E. Harrison
Street residence. Subsequent to the injection event on May 1, 2013, PCE concentrations in the
crawl space have ranged from 7.26 pg/m’ on June 18 to 10.9 ug/m’ on August 1 to 7.1 pg/m’ on
December 18. TCE concentrations were 30.30 pg/m’ on June 18, 20.90 pg/m’ on August 1, and
3.20 ug/m’ on December 18, 2013. It is important to note that indoor air TCE concentrations
have historically been four to ten times higher (maximum 47.70 pug/m’ on April 24, 2012) than
crawl space results at this residence starting with the April 2012 VI sampling.

Crawl space air sample PCE results for the 205 E. Harrison Street residence (the closest structure
to the pilot test) after injection were roughly half of the results prior to the pilot test. TCE results
for this crawl space after injection were higher than prior results, but still less than the indoor air
results from prior testing and may represent movement of indoor air into the crawl space rather
than buildup of TCE from the pilot test. An indoor air sample could not be collected from the
205 E. Harrison residence during the December 18 sampling event due to the tenant being out of
town for an extended period of time.

Data from the 207 E. Harrison Street residence was different than at the 205 E. Harrison Street
residence. PCE concentrations prior to injection ranged from 4.6 pg/m’ to 16.9 pg/m’ in the
three pre-injection sampling events at an MDL of 1.07 pg/m’. Post- injection crawl space air
PCE results for this residence (the next closest structure to the pilot test) were comparable to the
two results prior to the pilot test. PCE concentrations after injection were 11.0 pg/m’ on June 18,
15.7 pg/m’ on August 1, and 14.0 pg/m’ on December 18.

However, TCE was not detected in the 207 E. Harrison Street crawl space prior to the pilot test
(three sampling events), but was present at a maximum of 9.35 pg/m’ on June 18 after the
injection event. The TCE concentration decreased by roughly 34% to 6.18 pg/m’ at the August 1
sampling event and was below the MDL of 1.1 pg/m’ during the December 18 sampling event.
This may suggest that the increase in TCE is a temporary effect, but additional data would be
required to verify this. However, another possibility is that since TCE concentrations were not
present in the 205 E. Harrison Street crawl space until April 2012 and no sampling was done in
this area after the June 2012 sampling (less than three weeks after TCE was first seen in the 205
E. Harrison Street residence crawl space) until the June 2013 sampling, that the TCE present in
the crawl space under the 207 E. Harrison Street residence, which has a common wall with the
205 E. Harrison Street residence, represents impacted air coming from that residence's crawl
space (and associated indoor air source), not from the subsurface.

Crawl space and indoor air samples were collected from the 155 E. Harrison residence during the
December 18, 2013 sampling event. The VI results were below MDLs for this property (3.4
pg/m’ for PCE and 1.1 pg/m’ for TCE) for both indoor and crawl space air.
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4.4 Field Data

Field measurements were made of methane, oxygen, and carbon monoxide in sampling points
along the sewer line and in the crawl spaces of 205 and 207 E. Harrison Street. A multi-gas
meter was used to obtain the measurements. Field measurements are displayed on Table 7 and
shown on Figure 5.

The primary purpose of this work was to monitor methane concentrations to make sure that they
did not become a concern in either the sewer system or the crawl spaces in nearby structures.
Although low levels of methane (30 and 65 ppm, respectively) were observed in both crawl
spaces (205 and 207 E. Harrison St.) on June 17, 2013, no methane was observed in either crawl
space on August 1, 2013. Methane was not detected in the crawl spaces of the 155, 205, or 207
E. Harrison residences on December 18, 2013.

Troy Risk also installed three monitoring points in the backfill of the sewer line running from
west to east on the south side of E. Harrison Street through the impacted area using an air knife.
Construction logs for these monitoring points are included in Appendix C.  Higher
concentrations (1,200 to 1,950 ppm) were observed on the May 3, 2013 monitoring event, two
days after the injection event, with subsequently lower results (110 to 310 on June 18, 2013), still
lower results (0 to 170 ppm) on the August 1, and not detected (0.0 ppm) during the December
18 sampling event.

5.0 Conclusions and Recommendations

5.1 Conclusions

The analytical data clearly shows that CVOCs are being destroyed/metabolized to the desired
end point, ethene. This is most evident in the following:

e reduction of PCE, TCE, ¢cDCE, and VC in MW-14 to below detection levels meeting
RDCLs,

e the reduction of PCE and TCE to below detection levels (at RDCLs) and expected
temporary increase in daughter products (¢cDCE and VC) in MW-30, and

e the initial presence and increasing concentrations of the ethene end product over time in
MW-14 and MW-30 during the transformation of CVOC:s to ethene.

Further supporting evidence includes the overall chemical conditions of the water-bearing unit,
especially the decrease in ORP and the increase in temperature, and the presence of VFAs
demonstrating metabolic processes are taking place (reductive dechlorination).

As expected, VC concentrations temporarily increased, most notably to a maximum of 790 pg/L
in MW-14, before being completely destroyed (VC not detected at the RDCL of 2.0 pg/L) at 231
days after injection. This temporary increase was mirrored at MW-30 (maximum VC 179 pg/L)
downgradient of the injection area, but delayed due to the time required for injectants to be
effective at this location outside the pilot test injection area. However, the presence of increasing
concentrations of ethene in MW-30 indicates that the remaining VC is being transformed into the
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non-toxic ethene end product. These are vital pieces of data as they indicate that a buildup of
VC will not be the end product of this process.

Analytical data for the deeper zone (Hydrostratigraphic Unit #3), as represented by the sampling
at MW-33D, are ambiguous at this point regarding any effects of injection on CVOC
concentrations in the lower water-bearing unit. Full-scale implementation includes injection in
the immediate vicinity of MW-33D to treat the sorbed and dissolved CVOCs identified in that
area.

V1 sampling was inconclusive since no indoor air sample could be obtai<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>