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1.0 INTRODUCTION

This Annual Groundwater Water Monitoring Report presents the data obtained from the November
2015 and May 2016 groundwater monitoring events completed by Tetra Tech personnel on and in
the vicinity of the Oconomowoc Electroplating Company Inc. (OECI) Superfund Site located at
W2573 Oak Street in the Town of Ashippun, Dodge County, Wisconsin (Figure 1). The
groundwater monitoring activities were performed in accordance with the scope of work and field
operating procedures presented in the November 2014 Quality Assurance/Quality Control
(QA/QC) Plan prepared by Tetra Tech for the OECI Site. The groundwater monitoring activities
were performed to document the effectiveness of the monitored natural attenuation (MNA) remedy
in remediating the chlorinated volatile organic compounds (CVOCs) impacts found in the
groundwater on and downgradient of the OECI Site and to ensure it is protective of the nearby
private water supply wells. A minor objective of the groundwater monitoring program is to use the
data from the existing monitoring well network to gain a better understanding of the effects the
June 2013 in-situ treatment of the contaminated soil in Area A on the OECI Site with Daramend
has on CVOC concentrations in the groundwater.
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2.0 OECI SITE BACKGROUND

The following background information is taken from the June 2014 request for proposal for the
OECI Site prepared by the Wisconsin Department of Natural Resources (WDNR).

The OECI Site is located at W2573 Oak Street in the Town Ashippun, Dodge County Wisconsin
(Figure 1). The site is approximately 10.5 acres in size. Ashippun residents rely on private wells
for their source of water. The bedrock beneath the OECI Site is the Maquoketa shale underlain by
dolomite of the Galena-Platteville aquifer. Private water supply wells in the vicinity of the OECI
Site are completed in the Galena-Platteville aquifer.

The OECI Site consists of a 4-acre former electroplating facility and the adjacent 6.5-acre wetland
area that includes a portion of Davy Creek, which is a tributary of the Rock River. The
electroplating facility operated from 1957 to 1990, discharging directly into Davy Creek until 1972
when two waste lagoons were constructed. The facility included a main process building, a
wastewater-treatment building, the waste lagoons and other miscellaneous storage tank and
container deposit areas. Between 1991 and 1994, remedial actions at the site removed: 1) All of
the facility structures; 2) 650 cubic yards of waste lagoon sediment/sludge; 3) Approximately 700
cubic yards of contaminated soil; and 4) Approximately 6,000 cubic yards of contaminated
sediments in the wetlands around Davy Creek. Currently, there is one fenced-in building (built in
1996) at the site that houses the former groundwater-extraction treatment plant. Several private
residences are located to the west of the OECI Site, each having their own water supply wells.

The original 1990 record of decision (ROD) called for groundwater extraction and treatment
(“Pump and Treat” or P/T). The P/T operated from October 1997 to July 2004. It was shut down
after the EPA determined that its continued operation was no longer effective. The five extraction
wells were abandoned in July 2009.

Between October 2004 and January 2009, fourteen (14) rounds of groundwater samples from a
select subset of monitoring wells have taken place for the purpose of evaluating MNA as a remedy
for the CVOCs in the groundwater. Evaluation of the data showed that MNA alone (i.e.
unenhanced) is not sufficient in reducing the CVOCs that include trichloroethylene (TCE) and
vinyl chloride (VC). These compounds continue to be detected at downgradient bedrock
monitoring wells and at nearby private water supply wells.

In May 2011, a ROD Amendment was signed to modify the original ROD’s P/T (already shutdown
since 2004) to MNA after either source area removal or in-situ treatment.

In February 2012, a membrane interface probe (MIP) survey was conducted at the site. The MIP
survey identified several areas where TCE remained high. The survey detected TCE impacted soil
as high as 36 mg/kg to a depth of 10 feet. It delineated five (5) primary areas as “source zones.”
The largest of the five areas (Area A) was inadequately sampled during the early RI/FS phase
(1980’s) of the Superfund project because it was then under the electroplating building (now
razed).
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In November 2012, another groundwater sampling event (15" since 2004) was performed.
Detections of TCE and VC at the private wells have persisted since July 2005-albeit all detections
were below NR 140 Enforcement Standards (ESSs).

In June 2013, an in-situ soil treatment was performed at the OECI Site to promote the chemical
reduction of the CVOCs. The treatment design involved the mixing of contaminated soil within a
specified depth range with Daramend, a proprietary product that consists of a soluble substrate and
zero valent iron. For Area A, the soil mixing was from 8 to 14 feet below ground surface. After
the mixing in Area A, approximately 11,000 gallons of water was removed from the excavation,
temporarily stored in a frac tank, and then transported to a U.S. EPA-approved disposal facility
operated by Waste Management outside of Milwaukee.

In November 2013, another round (16" since 2004) of groundwater samples was collected. This
round included many monitoring wells (TW-202I, MW-2D, -9S, -101S, -102S, -104S and -104D)
that had not been sampled since 2003. Out of the nine private wells sampled, five had VC above
its NR 140 Preventive Action Limit (PAL) of 0.02 pg/L, but below the ES of 0.2 pg/L.
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3.0 FIELD ACTIVITIES

The following field activities were performed by Tetra Tech personnel during the November 2015
and May 2016 monitoring events:

e Measured the depth to groundwater in the 33 existing OECI Site monitoring wells and
noted the condition of the monitoring wells.

e Collected semi-annual groundwater samples from 28 of the OECI Site monitoring wells
for laboratory analyses of volatile organic compounds (VOCs), methane, ethane, ethene,
acetylene, total iron, dissolved iron, total manganese, dissolved manganese, alkalinity,
chloride, sulfate and total organic carbon (TOC). Field measurements of sample
temperature, pH, specific conductance, oxidation-reduction potential (ORP), dissolved
oxygen (DO) and turbidity were also taken during the semi-annual sampling events.

e Collected annual groundwater samples from seven (7) residential wells during the
November 2015 sampling event for laboratory analysis of VOCs. Please note, one
residential well that is part of the groundwater monitoring program was not sampled
because nobody answered the telephone or returned the voice messages left by Tetra Tech
personnel and nobody answered the door the days Tetra Tech personnel were on-site
performing the November 2015 monitoring event.

e Notified the property owners (and residents if different than the property owner) within 10
days of the receipt of the analytical reports from the laboratory subcontractor of the VOCs
results. The notification included completing WDNR Form 4400-249, Site Investigation
Sample Results Notification, and submitting electronic copies of the analytical reports and
WDNR Form 4400-249 to the WDNR Project Manager.

The November 2015 monitoring event took place November 2 through November 6, 2015 and the
May 2016 sampling event took place May 9 through May 18, 2016. The groundwater samples
were collected from the OECI Site monitoring wells using the low-flow sampling method in
accordance with the low-flow groundwater sampling procedures included in Appendix A of the
November 2014 QA/QC Plan. The groundwater samples were collected from the seven residential
wells in accordance with the private residential well groundwater sampling procedures included
in Appendix A of the November 2014 QA/QC Plan.

Isoconcentration maps showing the degree and extent of TCE and VC impacts in the shallow-
depth, mid-depth and bedrock monitoring wells from the April 2003 and May 2015 groundwater
sampling events are included in Appendix A. Copies of the laboratory subcontractor (CT
Laboratories LLC, Baraboo, Wisconsin) analytical reports are provided in Appendix B. Field
groundwater level measurement and groundwater sampling records are presented in Appendix C.
The procedures used during these activities are described in the following sections.
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3.1 Depth to Groundwater Measurements and Well Inspections

Depth to groundwater measurements were collected from all 33 of the OECI Site monitoring wells
during the November 2015 and May 2016 monitoring events. The depth to groundwater
measurements and the groundwater elevations calculated from the measurements are presented on
Table 1. Groundwater elevation data from the previous reporting period (November 2014 to June
2015) are also included on Table 1. Vertical gradients calculated for the nested monitoring wells
are listed on Table 2.

The condition of the surface seals and monitoring well casings were also noted by the Tetra Tech

environmental technician at the time the depth to groundwater measurements were collected. The

conditions of the monitoring wells were un-changed from the conditions noted during the

December 2014 and May 2015 monitoring events. Photographs documenting the conditions of the

monitoring wells were included as Appendix A in the August 26, 2015 annual monitoring report.

The monitoring wells were found to be in good condition except for the following two instances:
1. The concrete pad around the steel above ground protective casing of monitoring well MW-

13S is heaved up several inches causing the protective casing to wobble.

2. Monitoring well TW-202I does not have a protective casing around its P\VC well casing.
A locking plug is on the PVC casing but the lack of a protective casing does not conform
to the monitoring well construction requirements of Chapter NR141 of the Wisconsin
Administrative Code (WAC).

The groundwater depths were measured using a decontaminated electronic water level meter to
record the depth-to-water below a surveyed reference point (top of well casing). The water level
meter was slowly lowered into the monitoring well until the meter was activated (as indicated by
an audible tone). The depth-to-water reading was then measured to the nearest 0.01 feet and
recorded on a field water level data sheet. The water-level meter was decontaminated between
locations as described in Section 3.5. Copies of the field water level data sheets are provided in
Appendix C.

3.2 Monitoring Well Sampling Procedures

The following 28 OECI Site monitoring wells are on the semi-annual groundwater sampling list:
MW-1S, MW-1D, MW-2D, MW-3D, MW-4S, MW-5D, MW-9S, MW-12S, MW-12D, MW-12B,
MW-13S, MW-13D, MW-15S, MW-15D, MW-15B, MW-16S, MW-101S, MW-101B, MW-
102S, MW-102D, MW-103S, MW-103D, MW-105S, MW-105D, MW-105B, TW-202I, OW-6
and MW-14DR. Dedicated sample tubing was used to collect the groundwater samples from the
OECI Site monitoring wells to eliminate the potential for cross-contamination of the samples.

The groundwater samples were collected using the low-flow sampling method as described in
“Field Operating Procedure No. 1 — Low-Flow Groundwater Sampling Procedures” included in
Appendix A of the November 2014 QA/QC Plan and in accordance with s. NR 140.16 WAC. A
peristaltic pump and dedicated Teflon®-lined polyethylene tubing were used by the Tetra Tech
environmental technician to purge and sample each monitoring well.
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A multi-parameter water quality meter and flow-through cell was used to measure the pH, ORP,
DO, turbidity, specific conductance and temperature of the groundwater during the low-flow
purging process. The multi-parameter water quality meter was calibrated prior to the start of each
sampling event in accordance with the procedures presented in “Field Operating Procedure No. 4
— Equipment Calibration” included in Appendix A of the November 2014 QA/QC Plan and the
multi-parameter water quality meter manual. The monitoring wells were purged at low pumping
rates to keep the drawdown in the monitoring wells at or below 0.33 feet. The purging process was
stopped after three successive pH, ORP, DO, turbidity, specific conductance and temperature
readings taken during the low-flow purging process were within the stabilization criteria ranges
listed below:

e pH: Plus or minus 0.1.
ORP: Plus or minus 10 millivolts
DO: Plus or minus 0.3 milligrams per liter (mg/L)
Turbidity: plus or minus 10% (when turbidity is greater than 10 nephelometric units).
Specific Conductance: Plus or minus 3%.
Temperature: Plus or minus 1 Degree Celsius.

The three final stabilized pH, ORP, DO, turbidity, specific conductance and temperature readings
taken during the low-flow purging process were entered on Tetra Tech low-flow sampling method
field water quality sampling and analysis forms. Copies of the low-flow sampling method forms
containing the three final stabilized pH, ORP, DO, turbidity, specific conductance and temperature
readings are provided in Appendix C. The final stabilized field parameters readings are also
included on Table 3. The groundwater samples submitted for laboratory analyses were collected
directly from the dedicated tubing of the monitoring wells at the discharge end of the peristaltic
pump in sample containers provided by the laboratory subcontractor. The samples submitted for
dissolved iron and manganese analyses were filtered in the field using disposable 0.45 micron
filters in accordance with procedures described in “Field Operating Procedure No. 5 — Field
Filtering Samples” included in Appendix A of the November 2014 QA/QC Plan. The disposable
filters were connected directly to the dedicated tubing of the monitoring wells at the discharge end
of the peristaltic pump and the sample containers provided by the laboratory subcontractor were
filled directly from the outlet of the disposable filters.

3.3 Residential Well Sampling Procedures

Annual groundwater samples were supposed to be collected from eight residential wells located
west of the OECI Site during the November 2015 sampling event. The well identifications and
property addresses of the eight residential wells are listed below:

PW-03: 2601 Oak Street

PW-04: 2605 Oak Street

PW-05: 2611 Oak Street

PW-07: 2602 EIm Street

PW-08: 2603 Elm Street

PW-09: 2606 Elm Street

PW-10: 2607 EIm Street

PW-11: 2612 Elm Street

NGk~ wNE
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A groundwater sample was not able to be collected from the residential well located on the 2611
Oak Street (PW-05) property. The occupant of the 2611 Oak Street property did not answer or
return repeated telephone calls made by the Tetra Tech environmental technician to schedule the
sampling of the well and nobody answered the door on the days the Tetra Tech environmental
technician was on site performing the November 2015 monitoring event.

Tetra Tech personnel collected the groundwater samples from the residential wells on the 2605
Oak Street (PW-04), 2602 EIm Street (PW-07), 2603 EIm Street (PW-08) and 2607 Elm Street
(PW-10) properties from an outside tap (before any household treatment system) after purging for
a minimum of 10 minutes in accordance with the procedures described in “Field Operating
Procedure No. 9 — Private Residential Well Groundwater Sampling Procedures” included in
Appendix A of the November 2014 QA/QC Plan. A garden hose attached to the outside tap was
used to discharge the purge water away from the foundation of the house. The garden hose was
removed from the outside tap after the purging is completed. The residential wells on the 2601
Oak Street (PW-03), 2606 Elm Street (P-09) and 2612 Elm Street (PW-11) properties were
sampled from a faucet inside the houses at the request of the property owners. Water was purged
for a minimum of 10 minutes from the inside faucet prior to collecting the groundwater samples.
After the 10 minute purging period was complete, a groundwater sample was collected in a clean
container from the tap and field measurements of pH, specific conductance and temperature were
taken using a multi-parameter water quality meter. The field measurements were recorded on Tetra
Tech private well field water quality sampling and analysis forms. Copies of the completed field
forms are included in Appendix C. The groundwater samples submitted for laboratory analysis
were collected in sample vials provided by the laboratory subcontractor.

3.4 Sample Analysis and Quality Assurance/Quality Control

The groundwater samples collected from the OECI Site monitoring wells and residential wells
were submitted for laboratory analysis of VOCs by EPA Method 8260C. The monitoring wells
groundwater samples were also submitted for laboratory analysis of the following MNA
parameters:

Dissolved Gases (Methane, Ethane, Ethene, Acetylene): Method RSK 175

Total Iron & Manganese: EPA Method 6010C

Dissolved Iron & Manganese: EPA Method 6010C

Alkalinity: EPA Method 310.2

Chloride: EPA Method 9056

Sulfate: EPA Method 9056

Total Organic Carbon (TOC): EPA Method 9060A

Copies of the laboratory subcontractor analytical reports from each monitoring event are included
in Appendix B. The monitoring wells samples analytical results and field parameters data are
summarized on Table 3. The residential wells samples analytical results are presented on Table 4.
Both tables include the data obtained from the two previous semi-annual monitoring events, which
were performed in December 2014 and May 2015.

The groundwater samples collected from the residential wells were collected directly from a
spigot. The groundwater samples collected from the monitoring wells were collected directly from

Page | 7
TETRA TECH



the dedicated Teflon®-lined polyethylene tubing. The water level meter used to collect the depth-
to-water measurements during the low-flow purging process was decontaminated before and
between each use with an Alconox® wash and distilled water rinse. The container used to measure
the field parameters for the residential wells samples and the flow-through cell used to measure
the field parameters during the low-flow purging and sampling of the monitoring wells were
cleaned between samples with an Alconox® wash and distilled water rinse.

The following quality assurance/quality control samples were collected in accordance with the
November 2014 QA/QC Plan during the November 2015 and May 2016 monitoring events:

Trip blanks provided by the laboratory subcontractor were included with each sample
shipment to the laboratory subcontractor. The trip blank samples were analyzed for VOCs.

Duplicate groundwater samples were collected from monitoring wells MW-103D and
MW-105S during each sampling round and submitted for laboratory analyses of the same
parameters as the original groundwater samples collected from the monitoring wells.
Matrix Spike and Matrix Spike Duplicate (MS/MSD) samples were also analyzed by the
laboratory subcontractor during each sampling round.

No equipment blank samples were collected because the laboratory-provided sample
containers were filled directly from the dedicated sample tubing for the monitoring wells
samples and directly from the well spigots for the residential wells samples.

The laboratory QA/QC samples produced several qualified results as follows:

1.
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The chloromethane detection in the groundwater sample collected from monitoring well
MW-3D during the November 2015 sampling event was qualified because chloromethane
was detected in an associated method blank.

The reported total manganese concentration for the groundwater sample collected from
monitoring well MW-1S during the November 2015 sampling event was qualified because
the associated MS and/or MSD recovery and the Duplicate sample precision was outside
acceptance limits.

The reported total chloride concentration for the November 2015 sample collected from
MW-15B, the dissolved iron concentration for the November 2015 sample collected from
MW-105B and the dissolved iron concentration for the May 2016 sample collected from
MW-105S were qualified because the associated MS and/or MSD recovery was outside
acceptance limits.

The acetone detections in the groundwater samples collected from monitoring wells MW-
5D, MW-12S, MW-16S, MW-102D, MW-103S, MW-103D, MW-105S and MW-105D
during the May 2016 sampling event were qualified because acetone was detected in an
associated method blank.
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. The tetrahydrofuran detection in the groundwater sample collected from monitoring well
MW-2D during the May 2016 sampling event was qualified because tetrahydrofuran was
detected in an associated method blank.

. The reported tetrahydrofuran concentrations in the groundwater samples collected from
monitoring wells MW-1S, MW-4S, MW-12D, MW-105D and MW-105B during the May
2016 sampling event were qualified because tetrahydrofuran was detected in an associated
method blank and the specified calibration criteria was not met. Tetrahydrofuran was also
detected in the trip blank samples (sample IDs: TB-1 and TB-2) that accompanied the
sample shipments containing the listed samples at a concentration of 1.1 pg/L.

. The reported tetrahydrofuran concentration in the groundwater sample collected from
monitoring well MW-16S during the May 2016 sampling event was qualified because the
specified calibration criteria was not met.

. The reported total organic carbon concentrations for the May 2016 samples collected from
monitoring wells MW-2D and MW-101S were qualified because the Replicate/Duplicate
precision was outside acceptance limits.

The duplicate groundwater samples generally produced results that were similar to the original
samples with relative percent difference values ranging from 0.0% to 25.9% for the duplicate
samples collected during the November 2015 sampling event and from 0.0% to 26.3 % for the
duplicate samples collected during the May 2016 sampling event except for the following
instances:

1. The reported VC concentrations for the original and duplicate samples collected from MW-

103D during the November 2015 sampling event were 0.50 pg/L and 0.74 pg/L
respectively for a relative percent difference of 38.7 %.

. The reported acetone concentrations for the original and duplicate samples collected from
MW-103D during the May 2016 sampling event were 660 ug/L and 330 pg/L respectively
for a relative percent difference of 96.2 %. As noted above, the acetone detections in the
MW-103D samples were qualified because acetone was detected in an associated method
blank.

. The reported total iron concentrations for the original and duplicate samples collected from
MW-103D during the May 2016 sampling event were 0.0599 mg/L and 0.228 mg/L
respectively for a relative percent difference of 116.8 %.

. The reported VC concentrations for the original and duplicate samples collected from MW-
105S during the May 2016 sampling event were 6.4 pg/L and 3.0 pg/L respectively for a
relative percent difference of 72.3 %.

Investigative Derived Waste Management

The groundwater purged from the OECI Site monitoring wells during the low-flow sampling
method purging process was contained in 5-gallon containers at the well locations and then poured
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into a 55-gallon drum stored on the OECI Site. After the groundwater sampling activities were
completed, the contained groundwater was passed through two granular activated carbon filters
and discharged to a grass-covered portion of the OECI Site property. A portable electric utility
pump and garden hose was used to pump the groundwater from the 55-gallon drum through the
carbon filters. A water sample from the discharge end of the carbon filters was collected in sample
vials provided by the laboratory subcontractor and submitted for laboratory analysis of VOCs
(EPA Method 8260C) to document the VOC concentrations that remained in the groundwater
discharged to the grass-covered area. The sample name for the November 2015 sampling event
post carbon filter sample is FILTER BLANK and the VOCs results are included in Analytical
Report 115269 (Appendix B). The sample name for the May 2016 sampling event post carbon
filter sample is FILTER BLANK and the VOCs results are included in Analytical Report 119012
(Appendix B).

The groundwater purged from the sample taps of the residential wells prior to the collection of the
groundwater samples was discharged to the ground surface for the wells that were sampled using
an outside spigot and to the sink drain for the wells that were sampled from an inside tap.

All used personal protective equipment and disposable sampling equipment was collected in trash
bags and disposed of as general refuse.
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4.0 MONITORING RESULTS

4.1 Groundwater Flow and Gradients

The depth to groundwater measurements collected from the OECI Site monitoring wells during
this reporting period and the groundwater elevations calculated from the depth to groundwater
measurements are presented on Table 1. Water table contours were produced from the depth to
groundwater measurements collected from monitoring wells MW-1S, MW-4S, MW-9S, MW-12S,
MW-13S, MW-15S, MW-16S, MW-101S, MW-102S, MW-103S, MW-104S, MW-105S and
MW-106S during the November 2015 and May 2016 monitoring events. The water table contours
are shown on Figure 2 and indicate the general direction of groundwater flow at the water table
across the OECI Site is to the southwest, towards Davy Creek. The average horizontal gradient
calculated from the water table contours ranged from 0.0037 for the November 2015 monitoring
event to 0.0066 for the May 2016 monitoring event. The average horizontal gradients from the
previous reporting period were very similar with a gradient of 0.0031 for the December 2014 water
table contours and 0.0053 for the May 2015 water table contours. Table 1 includes the height of
the water column in the monitoring wells calculated from the depth to groundwater measurements
and listed well depths. All of the shallow-depth (water table) monitoring wells have 10-foot screen
lengths so a water column height greater than 10 feet indicates the top of the well screens were
submerged during the monitoring event in which the water level measurements were collected.
Review of the water column height data for the water table monitoring wells indicates the top of
the well screens in monitoring wells MW-1S, MW-9S, MW-12S, MW-16S, MW-105S and MW-
106S were submerged for the four monitoring events performed in December 2014, May 2015,
November 2015 and May 2016. The well screen was entirely submerged in monitoring well MW-
103S during the December 2014, May 2015 and May 2016 monitoring events and the well screens
in monitoring wells MW-4S, MW-13S and MW-104S were entirely submerged during the May
2015 and May 2016 sampling events. The depth that the top of the well screens were submerged
ranged from 0.15 feet in MW-13S during the May 2016 monitoring event to 7.83 feet in MW-9S
during the May 2015 monitoring event. The top of the well screens were not submerged (water
column height less than 10 feet) during all four of the monitoring events in monitoring wells M\W-
15S, MW-101S and MW-102S.

Potentiometric surface contours were produced from the depth to groundwater measurements
collected from the following mid-depth unconsolidated deposits monitoring wells: MW-5D, M\W-
12D, MW-13D, MW-14DR , MW-15D, MW-102D, MW-103D, MW-104D, MW-105D, MW-
106D and TW-202I. The mid-depth potentiometric surface contours are shown on Figures 3 and
indicate the general direction of groundwater flow in the mid-depth monitoring wells is also to the
southwest towards Davy Creek. The average horizontal gradient calculated from the mid-depth
unconsolidated deposits monitoring wells potentiometric surface contours were 0.0057 for the
November 2015 monitoring event and 0.0024 for the May 2016 monitoring event. The average
horizontal gradient calculated from the December 2014 mid-depth monitoring wells water level
data was 0.0012 and the gradient calculated from the May 2015 water level data was 0.0021.

Potentiometric surface contours were produced from the depth to groundwater measurements
collected from the nine OECI Site bedrock monitoring wells, which are as follows: MW-1D, MW-
2D, MW-3D, MW-4D, MW-12B, MW-15B, MW-101B, MW-105B and OW-6. The bedrock
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potentiometric surface contours are shown Figure 4 and indicate the general direction of
groundwater flow in the bedrock is from east to west across the OECI Site. The average horizontal
gradients calculated from the bedrock monitoring wells potentiometric surface contours were
0.024 for the November 2015 monitoring event and 0.011 for the May 2016 monitoring event. The
average gradients calculated from water level data collected during the previous reporting period
were 0.011 for the December 2014 monitoring event and 0.038 for the May 2015 monitoring event.

Vertical gradients were calculated for the nested OECI Site monitoring wells from the depth to
groundwater measurements. The vertical gradient calculations are presented on Table 2. The
positive vertical gradient values on Table 2 represent downward flow directions while the negative
vertical gradient values represent upward flow directions. As shown on Table 2, downward vertical
gradient values ranged from 0.2782 to 0.0049 while upward vertical gradient values ranged from
0.0594 to 0.0007 during this reporting period. The vertical gradients calculated for the OECI Site
monitoring well nests indicate vertical gradients are predominantly downward at the monitoring
well nests located within (MW-102S/D nest) and north (MW-1S/D, MW-4S/D, MW-15S/D/B,
MW-101S/B, MW-103S/D, MW-104S/D nests) of EIm Street except at the MW-103S/D well nest
where upward gradients were measured during both monitoring events that were completed this
reporting period. The only other exceptions during this reporting period were slight upward
vertical gradients of 0.0051 between monitoring wells MW-1S and MW-1D calculated from the
May 2016 monitoring event data and slight upward gradients of 0.0007 at the MW-15S/D well
nest and 0.0091 at the MW-102S/D well nest calculated from the November 2015 monitoring
event data. Vertical gradients are predominantly upward at the monitoring well nests located south
of EIm Street in the wetland near Davy Creek (MW-12S/D/B, MW-13S/D, MW-105S/D/B and
MW-106S/D). The only exceptions during this reporting period were a downward gradient of
0.0308 between water table monitoring well MW-12S and mid-depth unconsolidated deposits
monitoring well MW-12D and a downward gradient of 0.0140 between mid-depth monitoring well
MW-105D and bedrock monitoring well MW-105B calculated from the November 2015
monitoring event depth to groundwater data. The monitoring wells south of EIm Street are located
in or near the wetland that borders Davy Creek. The vertical gradient data from the monitoring
well nests south of EIm Street suggest groundwater discharges to the wetland and Davy Creek.

4.2 Monitoring Wells Sample Results

The final stabilized field parameters readings taken during the low-flow purging of the monitoring
wells and the laboratory results for the groundwater samples collected from the monitoring wells
are summarized on Table 3. Review of the VOCs data presented on Table 3 shows several CVOCs
are present at concentrations exceeding their respective NR140 ESs and/or PALS in one or more
of the groundwater samples collected from the OECI Site monitoring wells during the November
2015 and May 2016 sampling events. The CVOCs are listed below:
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NR140

NR140 Preven- Number Number
Enforce- tive Number | of Wells: of Wells Number
ment . RL LOQ | of Wells: PAL or . of Wells
Compound Action with a .
Standard S (ug/L) | (ug/L) ES or Greater, with a
Limit J-flagged .
(ES) Greater | but Less Detection
(PAL) Result

(Mg/L) (Lg/L) Than ES
1,1,1-Trichloroethane 200 40 0.060 0.21 0 1 1 6
1,1-Dichloroethane 850 85 0.060 0.19 0 1 5 12
1,1-Dichloroethene 7.0 0.7 0.070 0.23 1 6 7 9
1,2-Dichloroethane 5.0 0.5 0.040 0.14 0 4 6 6
cis-1,2-Dichloroethene
(cis-DCE) 70 7.0 0.060 0.21 4 5 4 19
Methylene Chloride 5.0 0.5 0.060 0.21 2 2 0 4
Tetrachloroethene 5.0 0.5 0.060 0.20 1 0 2 3
trans-1,2-Dichloroethene
(trans-DCE) 100 20 0.060 0.20 1 2 4 11
Trichloroethene (TCE) 5.0 0.5 0.030 0.10 7 1 6 18
Vinyl chloride (VC) 0.2 0.02 0.016 0.052 9 7 7 16

Notes:

RL = Undiluted Reporting Limit

LOQ = Undiluted Limit of Quantitation

J flag = Reported concentration was between the RL and LOQ.
The methylene chloride detections may be a laboratory or sample container contaminant as it is a common laboratory
solvent and it was only detected in the May 2016 sampling event samples.
Dedicated sample tubing was used to collect the groundwater samples from the OECI Site monitoring wells so no
cross-contamination is expected.

Time series charts showing the trends in TCE concentrations and the concentrations of cis-DCE
and VC, which are the primary biodegradation breakdown products of TCE, in the 28 monitoring
wells that are part of the OECI site groundwater sampling program are included as Charts 1 through
28. The trend lines are displayed as dashed lines on the charts. The 2009 through 2013 data
presented on the charts was downloaded from the WDNR GEMS on the Web (GOTW) Public
Access website. Review of the charts reveals the following:

e TCE, cis-DCE and VC have not been detected in the following monitoring wells from

2009 to 2016:
TCE cis-DCE VC Notes
1. MW-1S Monitoring wells with an “S”
1. MW-1D (BR) |1. MW-1D (BR) designation are shallow-depth
2. MW-3D (BR) water table monitoring wells.
3. MW-4S 2. MW-4S 2. MW-4S
3. MW-9§ 3. MW-9S Pz: Mid-depth unconsolidated
4. MW-12B (BR) | 4. MW-12B (BR) | deposits monitoring well.
5. MW-15S
BR: Bedrock monitoring well.
4. MW-15B (BR) | 5. MW-15B (BR) | 6. MW-15B (BR)
5. MW-101S 6. MW-101S 7. MW-101S
8. MW-101B (BR)
6. MW-102S 7. MW-102S 9. MW-102S
10. OW-6 (BR)
11. MW-14DR (Pz)
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e TCE, cis-DCE and VC concentrations are exhibiting an overall decreasing trend from
2009 to 2016 in the monitoring wells listed below:

8. MW-102D (Pz)
9. MW-103S
10. MW-103D (Pz)
11. MW-105S
12. MW-105D (Pz)

13. TW-202I (Pz)
14. OW-6 (BR)
15. MW-14DR (Pz)

8. MW-103D (Pz)

9. MW-105B (BR)

10. OW-6 (BR)
11. MW-14DR (Pz)

TCE cis-DCE VC Notes
1. MW-1D (BR) | Monitoring wells with an “S”
designation are shallow-depth
1. MW-5D (P2) 1. MW-5D (P2) water table monitoring wells.
2. MW-12S5 2. MW-12S
3. MW-12D (Pz) 3. Mw-12D (Pz) Pz: Mid-depth unconsolidated
4. MW-12B (Br) deposits monitoring well.
5. MW-13S 4. MW-13S
6. MW-15D (Pz) | 5. MW-15D (Pz) BR: Bedrock monitoring well.
6. MW-16S 2. MW-16S
7. MW-101B (BR) | 7. MW-101B (BR)

e TCE, cis-DCE and VC concentrations appear to be stable in the following monitoring
wells from 2009 to 2016:

2. MW-16S

3. MW-15D (P2)

4. MW-105B (BR)
TW-2021 (P2)

o

TCE cis-DCE VC Notes
1. MW-12S Monitoring wells with an “S”
2. MW-13S designation are shallow-depth
1. MW-13D (Pz) water table monitoring wells.
1. MW-15S

Pz: Mid-depth unconsolidated
deposits monitoring well.

BR: Bedrock monitoring well.

e TCE, cis-DCE and VC concentrations are
2016 in the monitoring wells listed below:

exhibiting an increasing trend from 2009 to

TCE cis-DCE VC Notes

1. MW-1S 1. MW-1S Monitoring wells with an “S”

2. MW-2D (BR) 2. MW-2D (BR) |1. MW-2D (BR) designation are shallow-depth
3. MW-3D (BR) |2. MW-3D (BR) water table monitoring wells.

3. MW-9S 3. MW-5D (P2)

4. MW-12D (P2) Pz: Mid-depth unconsolidated

4. MW-13D (Pz) |5 MW-13D (Pz) | deposits monitoring well.

4. MW-15S
5. MW-102D (Pz) | 6. MW-102D (Pz) | BR: Bedrock monitoring well.
6. MW-103S 7. MW-103S
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TCE cis-DCE VC Notes

8. MW-103D (P2)
7. MW-105S 9. MW-105S

8. MW-105D (Pz) | 10. MW-105D (Pz)
5. MW-105B (BR)

9. TW-202I (P2)

e The data presented above shows TCE concentrations are non-detect, stable or decreasing
in 23 of the monitoring wells, cis-DCE concentrations are non-detect, stable or decreasing
in 19 of the monitoring wells and VC concentrations are non-detect, stable or decreasing
in 18 of the monitoring wells.

e As noted above, TCE concentrations in five of the OECI Site monitoring wells exhibited
an increasing trend from 2009 to 2016. However, TCE concentrations in three of these
monitoring wells (MW-2D, MW-15S and MW-105B) are either stable or decreasing since
Daramend was applied to Area A in June 2013 (see November 2013 through May 2016
sampling events portions of Charts 3, 13 and 25). The increases in TCE impacts since the
Daremend application in June 2013 in monitoring wells MW-1S, which is located
northeast and upgradient of the OECI property, and MW-9S, which is located north of
Elm Street on the east side of the former OECI electroplating facility, is very small and
the concentrations are below the NR140 PAL of 0.50 ug/L. The reported TCE
concentration in MW-1S increased from less than the detection limit of 0.020 pg/L in
November 2013 to 0.061 pg/L in May 2016. The TCE concentration in monitoring well
MW-9S increased from 0.19 pg/L in November 2013 to 0.24 pg/L in November 2015, but
then declined to 0.18 pg/L in May 2016.

e The greatest decrease in TCE impacts from the January 2009 to May 2016 sampling events
occurred at water table monitoring well MW-105S with TCE concentrations declining
from 2,400 pg/L in January 2009 to 1,200 pg/L (1,100 pg/L in duplicate sample) in May
2016. The MW-105S/D/B monitoring well nest is located south of EIm Street in the
wetland area on the OECI Site.

Review of the time series chart for mid-depth unconsolidated deposits monitoring well
MW-105D (Chart 24) shows TCE, cis-DCE and VC concentrations increased from
January 2009 to November 2012, but have been on a decreasing trend since Daramend
was applied to Area A of the OECI Site in June 2013. The low-level (less than 0.12 pg/L)
TCE, cis-DCE and VC impacts in bedrock monitoring well MW-105B have also declined
since the June 2013 application of Daramend in Area A to the point that all three
compounds were not detected in the May 2016 sample (see Chart 25).

e TCE impacts also decreased significantly in mid-depth monitoring well MW-103D, which
is located north of EIm Street on the south side of the former OECI electroplating facility.
Reported TCE concentrations were 740 pg/L and 780 pg/L (duplicate sample) in the
samples collected from MW-103D in January 2009 and were 390 pg/L and 340 pg/L
(duplicate sample) in the samples collected during the May 2016 sampling event. Review
of the MW-103S time series chart (Chart 21) shows TCE impacts increased from 110 pg/L
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in January 2009 to 150 pg/L in November 2012, but TCE impacts in MW-103S are
exhibiting a declining trend since Daramend was applied to Area in June 2013.

e The greatest decrease in VC impacts occurred at water table monitoring well MW-16S
with VC concentrations declining from 97 pg/L in November 2012 to 23 pg/L in May
2016. MW-16S is located south of EIm Street in the wetland area on the OECI site. Review
of the MW-16S time series chart (Chart 16) also shows that cis-DCE concentrations
increased from 770 pg/L in November 2012 to 1,400 pg/L in November 2013 (about five
months after Daramend was applied to Area A) but have since been on a declining trend
with the cis-DCE concentration in the May 2016 sample down to 630 pg/L. TCE was not
detected in the last two groundwater samples collected from MW-16S in November 2015
and May 2016.

e Review of the chart for mid-depth unconsolidated deposits monitoring well MW-5D
(Chart 6), which is located north of EIm Street near the southeast corner of the former
OECI electroplating facility, shows that while TCE and cis-DCE impacts are on a
declining trend from 2009 to 2016, vinyl chloride concentrations have increased from not
detected (detection limit = 0.65 pg/L) in January 2009 to 4.7 pug/L in May 2016. The data
from MW-5D suggest biological reductive dechlorination processes are reducing TCE
concentrations in the OECI Site plume and producing VC.

e Review of the time series chart for mid-depth unconsolidated deposits monitoring well
MW-15D (Chart 14), which is located on the north side of the EIm Street right-of-way
west of the OECI Site, shows a declining trend in TCE and cis-DCE impacts from 2009
to 2016. VC concentrations in MW-15D were below the detection limit of 0.019 pg/L for
the samples collected during the January 2009, November 2013 and May 2015 events and
below the detection limit of 0.016 ug/L for the sample collected during the May 2016
sampling event. However, VC was detected at J-flagged concentrations of 0.02 pg/L in
the sample collected during the December 2014 sampling event and 0.03 pg/L in the
sample collected during the November 2015 sampling event, which are at to slightly above
the NR140 PAL of 0.020 ug/L. The J-flag qualifier indicates the VC concentrations in the
samples were lower than the LOQ for the samples and therefore the listed concentrations
are estimate values. VC concentrations in mid-depth monitoring well MW-102D, which
is located on the south side of the EIm Street right-of-way approximately 180 feet west of
the MW-15S/D/B well nest, have increased from 0.067 pg/L in January 2009 to 0.32 pg/L
in May 2016. The December 2014 and November 2015 sampling events data from MW-
15D and the data from MW-102D suggest VC impacts may be increasing near the western
edge of the OECI Site plume.

TCE and VC isoconcentration maps for the shallow-depth unconsolidated deposits monitoring
wells, mid-depth unconsolidated deposits monitoring wells and bedrock monitoring wells were
produced from the May 2016 sampling event analytical data. The isoconcentration maps are
included as Figures 5 through 10 and are discussed below. The discussion also includes a
comparison of the shallow-depth (water table), mid-depth and bedrock monitoring wells
isoconcentration maps produced from the May 2016 sampling event to the isoconcentration maps
produced from the May 2015 sampling event for the August 25, 2015 annual monitoring report.

Page | 16
TETRA TECH



Copies of the May 2015 sampling event isoconcentration maps are provided in Appendix B.
Shallow-depth and mid-depth isoconcentration maps produced from a groundwater sampling event
conducted in April 2003 are also included in Appendix B. The May 2015 sampling event shallow-
depth and mid-depth monitoring wells isoconcentration maps were compared to the April 2003
sampling event isoconcentration maps for the August 26, 2015 annual monitoring report.

4.2.1 Shallow-Depth and Mid-Depth Monitoring Wells Isoconcentration Maps Discussion

As shown on Figure 5, monitoring well MW-105S, which is located south of EIm Street in the
wetland area near Davy Creek, has the highest TCE impacts in the shallow groundwater with a
reported TCE concentration of 1,200 pg/L. The occurrence of the highest shallow-depth TCE
impacts in the wetland area instead of in or near the source areas on the former OECI electroplating
facility can be attributed to the remedial actions performed in the source areas including the
application of Daramend in Area A in June 2013. The presence of predominantly downward
vertical gradients north of EIm Street and upward vertical gradients in the wetland area also
contribute to the highest TCE impacts near the water table occurring in the wetland. Monitoring
wells MW-12S, which is also located south of EIm Street in the wetland, and MW-103S, which is
located north of EIm Street on the south side of the former electroplating facility of the OECI Site,
are the other two shallow-depth monitoring wells with TCE impacts above the NR140 ES of 5.0
pa/L with reported TCE concentrations of 48 pg/L and 57 pg/L respectively. Low-level (less than
0.5 pg/L) TCE impacts are found at monitoring wells MW-13S (0.051 pg/L), which is located
south of EIm Street in the wetland, MW-9S (0.18 pg/L), located north of EIm Street on the former
OECI electroplating facility, MW-15S (0.098 pg/L), located north of EIm Street west of the former
OECI electroplating facility, and MW-1S (0.061 ug/L), located near the northeast corner of the
former OECI electroplating facility on the Town of Ashippun Highway Department property. TCE
was not detected in the other shallow-depth monitoring wells on the OECI Site monitoring plan
(MW-4S, MW-16S, MW-101S and MW-1025S).

Comparison of the shallow-depth (water table) monitoring wells May 2015 sampling event TCE
isoconcentration map to the May 2016 sampling event TCE isoconcentration map indicates TCE
impacts north of EIm Street on the former OECI electroplating facility declined from 2015 to 2016.
Specifically, the reported TCE concentration in monitoring well MW-103S declined from 73 pg/L
in May 2015 to 57 pg/L in May 2016. The reported TCE concentrations in the two other shallow-
depth monitoring wells located north of EIm Street on the former OECI electroplating facility that
were sampled during both sampling events (MW-4S and MW-9S) were the same for both sampling
events. TCE was not detected in both samples collected from monitoring well MW-4S and TCE
was detected at a concentration of 0.18 pg/L in both of the groundwater samples collected from
monitoring well MW-9S. TCE impacts also exhibited a decrease between the May 2015 and May
2016 sampling events at monitoring well MW-12S (72 ug/L to 48 pg/L) and MW-105S (2,100
Mg/L to 1,200 pg/L), which are located in the wetland area near Davy Creek (south of EIm Street).
TCE was either not detected or detected at concentrations well below its NR140 PAL of 0.50 pg/L
in the other shallow-depth monitoring wells that are part of the OECI Site monitoring program.

Figure 6 shows the mid-depth TCE plume is larger than the water table TCE plume (Figure 5) and
the bedrock TCE plume (Figure 6). The greater TCE plume extent in the mid-depth zone can be
attributed to the migration of impacts away from the source areas on the former OECI
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electroplating facility due to advection, dispersion and groundwater flow. As discussed in Section
4.1, horizontal groundwater flow in the unconsolidated deposits is generally to the southwest and
to the west in the bedrock. Vertical gradients are predominantly downward north of EIm Street so
the TCE impacts originating on the former OECI electroplating facility would move downward as
groundwater flows to the southwest and west. As shown on Figure 6, the highest TCE impacts in
the mid-depth monitoring wells occurs at monitoring well MW-103D, which is located north of
Elm Street on the south side of the former OECI electroplating facility, with a reported TCE
concentration of 390 pg/L. TCE impacts above the NR140 ES of 5.0 pg/L are also present at
monitoring wells MW-5D (54 pg/L), which is located near the southeast corner of the former OECI
electroplating facility, TW-2021 (12 pg/L), which is located about 18 feet south of EIm Street near
the intersection of Eva Street and EIm Street, and MW-15D (12 pg/L), which is located on the
north side of the EIm Street right-of-way west of the OECI Site. The reported TCE concentration
in mid-depth monitoring well MW-105D (0.56 pg/L), which is located in the wetland south of EIm
Street, exceeds the NR140 PAL of 0.50 pug/L. TCE was not detected in the groundwater sample
collected from monitoring well MW-13D and low-level (less than 0.40 pg/L) TCE impacts occur
in the three other mid-depth monitoring wells that are on the OECI Site sampling list (MW-12D,
MW-14DR and MW-102D).

Comparison of the mid-depth monitoring wells May 2015 sampling event TCE isoconcentration
map to the May 2016 sampling event TCE isoconcentration map shows TCE impacts in the mid-
depth monitoring wells declined slightly or were stable. The only exception was a slight increase
in TCE impacts at on-site monitoring well MW-5D from 50 pg/L in May 2015 to 54 pg/L in May
2016. The highest TCE impacts in the mid-depth monitoring wells for both sampling events occurs
at monitoring well MW-103D, which is located north of EIm Street on the south side of the former
OECI electroplating facility. TCE concentrations were the same for both sampling events (12
pg/L) at monitoring wells TW-2021 and MW-15D. TCE concentrations decreased slightly in the
five other mid-depth monitoring wells that are on the OECI Site sampling list (MW-12D, MW-
13D, MW-14DR, MW-102D and MW-105D).

As shown on Figure 8, the highest VC impacts in the shallow groundwater occur at monitoring
well MW-16S, which is located in the wetland south of Elm Street, with a reported VC
concentration of 23 pg/L. VC concentrations also exceed the NR140 ES of 0.20 pg/L at monitoring
wells MW-12S (0.79 pg/L) and MW-105S (6.4 pg/L), which are also located in the wetland south
of EIm Street, and at monitoring well MW-103S (1.5 ug/L), which is located north of EIm Street
on the south side of the former OECI electroplating facility. VC was not detected in the seven
other water table monitoring wells that are on the OECI Site sampling list (MW-1S, MW-4S, MW-
9S, MW-13S, MW-15S, MS-101S and MW-102S).

The shallow-depth monitoring wells VC plume produced from the May 2015 sampling event data
is very similar to the shallow-depth VC plume produced from the May 2016 sampling event.
Monitoring well MW-16S had the highest VC impacts in both sampling rounds. The VC
concentrations at monitoring wells MW-12S, MW-103S and MW-105S exceeded the NR140 ES
for VC and no VOCs were detected in the seven other shallow-depth (water table) monitoring
wells in both sampling rounds. Review of the analytical data shows VC concentrations decreased
slightly from 28 pg/L to 23 pg/L in MW-16S and from 9.8 pg/L pg/L to 6.4 pg/L in MW-105S
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while VVC impacts increased slightly from 0.39 pg/L to 0.79 pg/L in MW-12S and from 0.64 pg/L
to 1.5 pg/L in MW-103S.

Comparison of Figure 8 and Figure 9 shows the mid-depth VC plume extends further west than
the shallow-depth VC plume. The NR140 ES of 0.20 pg/L for VC was exceeded in the May 2016
groundwater samples collected from five of the mid-depth monitoring wells (MW-5D, MW-12D,
MW-102D, MW-103D and MW-105D). The groundwater sample collected from monitoring well
MW-5D, which is located north of EIm Street near the southeast corner of the former OECI
electroplating facility, had the highest VVC concentration of the mid-depth monitoring wells at 4.7
Ma/L. The reported VC concentration for the sample collected from monitoring well MW-13D
(0.046 pg/L) exceeded the NR140 PAL of 0.02 pg/L. VC was not detected in the groundwater
samples collected from monitoring wells MW-14DR, MW-15D and TW-202I.

Comparison of the May 2015 and May 2016 sampling events mid-depth monitoring wells VC
isoconcentration maps shows the degree and extent of the mid-depth VC plumes produced from
the May 2015 and May 2016 data are very similar. VC was not detected in the samples collected
from monitoring wells MW-14DR, MW-15D and MW-102D during both sampling events.
Review of the analytical results also shows VC impacts increased slightly at monitoring wells
MW-5D (4.3 pg/L to 4.7 pg/L), MW-12D (0.55 pg/L to 0.80 pg/L), MW-13D (0.044 pg/L to
0.046 pg/L) and MW-102D (0.23 pg/L to 0.32 pg/L) while VC concentrations decreases slightly
at monitoring wells MW-2021 (0.023 pg/L to no detection (less than 0.016 pg/L)) and MW-103D
(1.4 pg/L to 0.50 pg/L).

4.2.2 Bedrock Monitoring Wells Isoconcentration Maps Discussion

Eight bedrock monitoring wells are sampled as part of the OECI Site monitoring program. As
shown on Figure 7, TCE was only detected in the groundwater sample collected from monitoring
well MW-101B at a concentration of 0.045 ug/L, which is well below its NR140 PAL of 0.50
pg/L. MW-101B is located west of the OECI Site on the west side of the Eva Street right-of-way.
The bedrock TCE plume isoconcentration map produced from the May 2015 sampling event was
a little larger in extent than the bedrock TCE plume produced from the May 2016 data due to the
lower TCE detection limit for the May 2015 samples (0.020 pg/L vs. 0.030 pg/L). The TCE
concentration reported for the May 2015 sample collected from monitoring well MW-101B was
0.047 pg/L, which was slightly higher than the reported TCE concentration for the May 2016
sample.

As shown on Figure 10, VC was only detected in one bedrock monitoring well during the May
2016 sampling event, namely MW-3D. The reported VVC concentration in the MW-3D sample was
0.024 pg/L, which is below the NR140 ES of 0.20 pg/L but above the PAL of 0.02 pg/L. VC was
only detected in bedrock monitoring well MW-1D during the May 2015 sampling event at a
concentration of 0.076 pg/L. The bedrock VC plume isoconcentration maps produced from the
May 2015 and May 2016 sampling events suggest the low-level (below the NR140 VC ES) VC
bedrock plume moved to the southwest from May 2015 to May 2016.
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4.2.3 MNA Parameters Results

The MNA parameters results from the May 2016 sampling event for the shallow-depth
unconsolidated deposits monitoring wells, mid-depth unconsolidated deposits monitoring wells
and bedrock monitoring wells are listed on Figures 11 through 13. The stabilized DO and ORP
measurements taken at the end of the low-flow purging process suggest conditions conducive for
reductive dechlorination of TCE (DO less than 0.50 mg/L or ORP less than 50 mV) are present at
most of the mid-depth unconsolidated deposits monitoring wells except at monitoring well MW-
14DR located on the northwest side of the former OECI electroplating facility. The DO and ORP
data from the shallow-depth monitoring wells produced mixed results, but suggest reducing
conditions exist on north side of the former OECI Site electroplating facility at monitoring wells
MW-1S and MW-4S and on the southeast side of the former OECI Site electroplating facility at
monitoring well MW-9S. The DO and ORP data also indicate reducing conditions are present in
the shallow groundwater beneath the wetland on the south side of EIm Street around monitoring
wells MW-12S, MW-16S and MW-105S. The DO and ORP data from the bedrock monitoring
wells suggest conditions are favorable for reductive dechlorination in the bedrock beneath most of
the former OECI Site electroplating facility except around monitoring well OW-6 located on the
south side of the former OECI electroplating facility.

The scoring system for MNA parameters presented in the June 2006 Minnesota Pollution Control
Agency Site Remediation Section report entitled “Narural Attenuation of Chlorinated Solvents in
Ground Water” was used to evaluate the MNA data from the May 2016 sampling event. A copy
of the Table included in Appendix B of the June 2006 Minnesota Pollution Control Agency Site
Remediation Section report that lists the scoring criteria for the MNA parameters is included in
Appendix D. Points are also given if VC, cis-DCE or chloroethane are present in the sample. VC
and cis-DCE are produced during the biological reductive dechlorination of TCE and chloroethane
is a product of VC biodegradation under reducing conditions. Zero, one, two, three or minus three
points were assigned to each MNA parameter result for each of the groundwater samples collected
from the OECI Site monitoring wells during the May 2016 sampling event based on the scoring
criteria listed on the Table in Appendix D. The total points given for the monitoring wells samples
and the interpretation as to whether the MNA parameters data is indicative of conditions favorable
for natural biodegradation of chlorinated ethenes is presented on Table 5. The scores calculated
from the May 2015 sampling event data, which were discussed in the August 26, 2015 annual
monitoring report, are also included on Table 5. As listed on Table 5, samples with a total score
between 0 and 5 are considered to have inadequate evidence for biodegradation. Groundwater
samples from 10 of the OECI Site monitoring wells fell within this range. Five of the 10 were
water table monitoring wells, three were mid-depth unconsolidated deposits monitoring wells and
two were bedrock monitoring wells. A total score between 6 and 14 provides limited evidence for
biodegradation. Groundwater samples from 18 of the OECI Site monitoring wells were within this
range. Six of the 18 were water table monitoring wells, six were mid-depth unconsolidated deposits
monitoring wells and six were bedrock monitoring wells.

4.3 Residential Wells Sample Results

Groundwater sample results for residential wells are presented on Table 4. The VOCs that were
detected in one or more of the residential wells groundwater samples collected during the
November 2015 sampling event are summarized below:
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“BD” 112016 | 11-2016 | (122916 | 915016
NR140 | NR14g | Highest | 1= ) L1- |y s | Highest | NUmbPer of | N mber
Compound ES PAL Detected | 2016 2016 Detected | Detected Wells with of Wells
(ng/L) | (ug/L) Result RL LOQ Result Result a with a
(Ho/L) | (nolL) | (no/L) (ug/L) (ug/L) J'élssgu%id Detection
1,2-Dichloroethane 5.0 0.5 0.065 0.04 0.14 0.048 0.065 2 2
cis-DCE 70. 7.0 6.0 0.06 0.21 0.11 6.0 1 7
Diisopropyl ether - - NA 0.04 0.15 0.13 0.13 1 1
Methyl tert-butyl ether 60. 12. 13 0.04 0.15 0.43 1.0 0 7
Toluene 800. 160. 1.6 0.06 0.21 0.083 0.083 1 1
trans-DCE 100. 20. 0.65 0.06 0.20 0.066 0.26 5 6
TCE 5.0 0.5 0.65 0.03 0.10 0.031 0.69 4 5
VvC 0.2 0.02 0.08 0.016 0.052 0.021 0.055 3 5
Notes:

e “BD” = Before in-situ treatment of soil in source Area A with Daramend, which took place in June 2013.
e NA = Not Analyzed

¢ RL = Undiluted Reporting Limit

e LOQ = Undiluted Limit of Quantitation

o Jflag = Reported concentration was between the RL and LOQ.

As shown above, VC was detected in five of the seven residential wells samples at concentrations
exceeding the Chapter NR140 PAL of 0.02 pg/L but below the ES of 0.20 pg/L. VC was detected
for the first time in a sample collected from the residential well located on the 2607 Elm Street
property (Well ID: PW-10) at a reported J-flagged concentration 0.021 pg/L (see November 5,
2015 PW-10 result in Table 4). The J-flag qualifier indicates the VC concentration in the sample
was lower than the LOQ of 0.052 pg/L and therefore the listed concentration is an estimate value.
The reported TCE concentration in the groundwater sample collected from the residential well
located on the 2601 Oak Street property (Well ID: PW-03) exceeded the NR140 PAL of 0.50 pg/L.
The reported TCE concentrations in the four other residential wells samples that had TCE
detections were below the PAL. None of the other compounds detected in the residential wells
samples exceeded their respective NR140 groundwater quality standards.

The residential wells sampling results were reported to the property owners and to the occupants
of the house if the property owners did not reside on the property using WDNR Site Investigation
Sampling Results Notification Form 4400-249. A copy of the analytical report for the groundwater
sample collected from the residential well, a table summarizing the analytical results and figure
showing the location of the residential well on the property were included with the Site
Investigation Sampling Results Notification Form. Copies of the notifications were also submitted
to the WDNR Project Manager for the OECI Site, Mr. Aristeo (Resty) Pelayo, via email.
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5.0 CONCLUSIONS

The depth to groundwater measurements collected from the OECI Site monitoring wells during
the November 2015 and May 2016 groundwater monitoring events indicate groundwater flow is
predominantly to the southwest, toward Davy Creek, in the unconsolidated deposits and to the
west in the bedrock. The flow directions produced from the November 2015 and May 2016
monitoring events are consistent with the flow directions produced from the December 2014 and
May 2015 sampling events. Based on the vertical gradients calculated from the nested OECI Site
monitoring wells water level data, vertical gradients are predominantly upward in the wetland area
located south of EIm Street and predominantly downward north of EIm Street. The vertical
gradient data from the monitoring well nests south of EIm Street suggest groundwater discharges
to the wetland and Davy Creek.

The VOCs analytical data indicate the center of mass of the TCE plume is south of EIm Street and
the highest TCE impacts occur at water table monitoring well MW-105S (1,200 pg/L). TCE was
detected in all but one of the mid-depth unconsolidated deposits monitoring wells and the TCE
plume extends further west in the zone monitored by the mid-depth monitoring wells compared to
the zone monitored by the water table monitoring wells. The analytical data from the bedrock
monitoring wells and residential wells indicate TCE impacts are of limited extent in the bedrock
and where present do not exceed the NR140 ES of 5.0 pg/L. The monitoring wells time series charts
produced from January 2009 through May 2016 sampling events analytical results indicate TCE
concentrations are non-detect, stable or decreasing in 23 of the 28 monitoring wells that are part of the
OECI Site groundwater sampling program, which suggests the OECI Site plume is stable to decreasing.

The groundwater sample collected from water table monitoring well MW-16S during the May 2016
sampling event had the highest VC impacts (23 pg/L), which places the center of mass of the VC plume
south of EIm Street. VC impacts exceeding the NR140 ES of 0.20 pg/L are most extensive in the zone
monitored by the mid-depth unconsolidated deposits monitoring wells. The analytical results from mid-
depth monitoring wel