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Section 1: Pilot Test Overview

1. If the completed pilot test was different than requested by the Minnesota Pollution Control Agency, identify the differences and
explain why. NA.

2. ldentify the person responsible for conducting the pilot test. Dan Larson.
Identify the remediation technology that was tested and the number of remediation and monitoring points that were used.

Wenck conducted a soil vapor extraction (SVE) pilot test with two SVE wells,15 permanent pilot test monitoring points,
and the existing monitoring wells (MW-1, MW-3, MW-5, MW-6, MW-7, MW-8, and MW-9. This system was used to
determine develop design parameters for the full-scale of an SVE at the site. Pilot test monitoring points and existing
monitoring wells will hereafter be described as monitoring points (Figure 3).

The pilot monitoring points include one shallow 4” diameter SVE well screened from 5-15 feet below grade and one
deep 4” diameter SVE well screened from approximately 9-19 feet below grade. A total of 15 permanent air monitoring
points were installed. Nine of the 15 points are deep (15 feet below grade) and six of the points are shallow (5 feet
below grade). A nest of shallow and deep points was completed at 5 locations. The other 5 un-nested points consist
of 4 deep and 1 shallow point.

3. Provide a chronological list of all pilot test activities and the date each activity was completed.

November 9-11, 2015: Soil vapor extraction wells and pilot test monitoring points were installed.
November 16-18, 2015: Pilot test implementation.

4. Describe all permits, approvals, and variances needed prior to pilot test system installation and startup.
No permits, approvals or variances were needed.

5. Describe any wastes that were generated during pilot test system installation and how they were handled and disposed of.
Provide copies of waste disposal documents, permits, and related documentation that were not included in Guidance
Document 7-05 Pilot Test Work Plan in Appendix A.

Four drums of soil cuttings were generated during drilling/probing of the soil vapor extraction wells and pilot test
monitoring points. These drums are in the process of being characterized for disposal in February or March 2016. No
water waste was generated during the well/monitoring point installation or pilot test implementation.

6. Describe any major problems encountered during pilot test system installation, including installation of remediation and
monitoring points. Discuss how the problems were resolved and how they affect pilot test results.

e Wenck proposed using 20 slot stainless-steel screens for the soil vapor extraction wells. The drilling
subcontractor made a mistake and ordered 10 slot screens stainless-steel screens instead of 20 slot screens.
The screens were delivered to the site, thus this error was not identified until the day of drilling. Wenck
weighed the cost of delaying the SVE well installation versus the potential affect the different screen size
would have on the pilot test results. If the slot size is too small, there may not be adequate flow through the
screen for maximum radius of influence (ROI) and the vacuum measured in the extraction well could be too
high and would not reflect a realistic vacuum. If the slot size is too large for a given air-extraction rate,
excessive pressure drop within the screen interval can occur, resulting in diminished ROI.

It was determined to continue with installation of the 10 slot screens based on past experience with positive
results from both 10 slot and 20 slot screen sizes in sand/silt lithology. Based on pilot test results, it does not
appear that the 10 slot screens significantly affected the ROI or extraction well vacuums.
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e Vacuum gauges and pitot tubes installed on the pre-manifold pipes by H2K were not working. Wenck removed
them and used the holes to collect measurements using the Fluke 922 Airflow Meter. This instrument was
able to measure both vacuum and velocity/flow using a pitot tube. This change did not affect the pilot test
results.

e The pilot test skid was not constructed such that there was room for measurement of total airflow post-
manifold. Wenck collected measurements from each vent well pipe pre-manifold. These measurements were
added together for total flow if both wells were being used. Wenck does not believe this affected the pilot test.

7. ldentify any data gaps or inconsistencies in the site investigation, risk evaluation, and monitoring data and discuss resulting
major assumptions that affect the pilot test results.

Based on the extensive amount of investigation, monitoring well sampling, and laser induced fluorescence (LIF) data,
there are no major data gaps or inconsistencies identified.

Section 2: Target Zone

lllustrate the target zone’s geometry, geology, and hydrogeology and preferential flow routes and flow barriers on a site map and
cross sections in Section 15. Include applicable tables and figures from the focused investigation in Appendix B.

1. Identify the primary contaminant phase targeted by the system and describe its physical and chemical properties as relevant to
the remediation strategy.

The goal of the corrective action is to target the light non-aqueous phase liquid (LNAPL) zone and reduce the residual
LNAPL. The reduction/cleanup of the LNAPL would reduce residual contributions to the dissolved phase and thereby
stabilize/reduce the DRO, GRO, and VOC concentrations in groundwater at the Site and down-gradient of the site. By
extracting soil vapor from the vadose zone and soil/water interface, Wenck anticipates a reduction in LNAPL.

At this time air sparging (AS) is not anticipated to be utilized during initial soil venting. Air sparging may be used with
the SVE system in the future, depending on the effectiveness of the SVE system alone. Air sparge points are
anticipated to be installed during initial SVE system construction due to the cost savings of not needing to trench/lay
piping multiple times. The air sparge points would be installed approximately 10 feet below the average seasonal
groundwater table.

2. Describe the geometry, geology, and hydrogeology of the target zone.

The target zone is the LNAPL in the soil smear zone above the groundwater table. Figures 4 through 6 and cross
section Figures 10 and 11A-11C detail the target zone. The chemicals of concern are petroleum hydrocarbons
including diesel range organics (DRO), gasoline range organics (GRO), and benzene, toluene, ethybenzene, and
xylene (BTEX) compounds. The site geology consists of poorly graded sand and silty sand. The soil profile generally
includes a near-surface layer of sandy silt and silty sand between 4 and 8 feet thick. This sand/silt layer is underlain
by fine-grained poorly-graded sand. Seasonal groundwater elevations range from approximately 17 to 22 feet below
grade. A semi-confining silt/clay layer is present at approximately 30 feet below grade across the Site. Groundwater
flow is towards the southwest.

The mobility of the LNAPL is considered low based on monitoring well observations, LIF data, and the age of the
release. However, the existing LNAPL is contributing to the dissolved phase petroleum concentrations down-
gradient.

Describe the remediation strategy for remediating the target zone in terms of the subsurface physical, chemical and biological
processes that the full-scale system will be designed to induce and control over time to achieve permanent risk reduction.

The remediation strategy will be venting the target zone which will reduce the LNAPL and dissolved contaminants.
The final system will likely include 6 or 7 soil vapor extraction wells that are cycled off of one or two
blowers/enclosures (Figure 6). The pilot test SVE wells (SV-1 and SV-2) will likely be utilized with 4 or 5 additional SVE
wells. The number of blowers/enclosures will depend on whether or not we are able to complete directional drilling to
connect the two parcels on either side of Buchanan Street. If directional drilling under Buchanan Street is not feasible
or possible, two blowers/enclosures would be necessary, one on each parcel.

Initially, the system will likely run as an SVE system with vacuum divided among 2 or 3 wells at a time. The vacuum
and airflows will be monitored and regulated for each well individually to optimize cleanup performance. There will
also, initially, be some experimentation with operation of all the wells and different combinations, along with different
amounts of dilution air. The ROI and PID results will be measured during different the combinations to determine the
most effective vent well combination. This combination will also change with time to affect different areas of the target
zone at different times.

Air sparge may be introduced at a later time, depending on the effectiveness of the stand-alone SVE system. Air
sparging would be pulsed throughout operation to maximize the operation and minimize preferential pathways while
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maintaining control on vapor emissions and confirmation of sub-surface vapor capture. Once the concentrations of
organic vapor recovery reach asymptotic levels, Wenck anticipates the following possible next steps:
e Request closure based on low air emission concentrations and significant reduction of petroleum
concentrations in monitoring wells near the source area from venting alone.
e Request closure based on low air emission concentrations, significant reduction of petroleum concentrations
in monitoring wells near the source area from venting alone, and confirmation of cleanup with LIF probes
conducted in the source area.

3. If applicable, describe target-zone accessibility issues or subsurface conditions that act as a barrier to or short-circuit the
intended subsurface response and how they were accommodated by the pilot test system design.

The sub-surface is relatively consistent and conducive to the SVE/AS remedial approach, in particular below 8 feet.
Utilities, land access and sub-surface vapor control are the primary conditions that require special attention. In
general the site is well suited for SVE/AS remediation. One concern was whether or not there would be short-circuiting
to the gravel and grassy surfaces in the area. The pilot test confirmed there are one or two silty sand, sandy silt, or
clayey sand layers down to approximately 4 to 8 feet (Appendix C). Based on this, it appears there is an airflow cap
covering the entire area.

Section 3: Remediation and Monitoring Points

Provide a site map showing the locations of all pilot test remediation and monitoring points. Include construction diagrams, borings
logs, and, if applicable, Minnesota Department of Health (MDH) Well and Boring Records in Appendix C. Provide a remediation and
monitoring point construction summary table in Section 16 (Table 1).

1. Provide a rationale for the location and construction specifications (e.g., screen interval, distance from source) for each
remediation and monitoring point based on the target zone, remediation strategy, and conceptual design of the full-scale system.

The pilot test included two SVE wells (SV-1 and SV-2). The the “deep well” (SV-1) was screened from 9-19’ below
grade and the “shallow well” (SV-2) was screened from 5-15’ below grade. The SVE wells are 4-inch diameter and
were constructed in a way that they could eventually be incorporated into the final system. Pilot test monitoring
points were installed shallow at 5’ and deep at 15’ to measure the radius of influence (ROI) horizontally and vertically
from the SVE wells. See Figure 3 for the proposed plan view layout and Figure 11C for cross-section detail for vertical
layout.

2. Describe remediation and monitoring point installation activities, including the methods and procedures used for drilling and
installation of each remediation and monitoring point.

SVE Well Construction

Well and monitoring point construction diagrams are shown on Figure D101 in Appendix D. The wells were installed
using a hollow-stem auger rig with a 10 inch (OD) boring diameter. The SVE well screens were 10 slot wound
stainless steel, 10 feet in length, and the riser pipes were schedule 40 PVC. The wells were finished above-grade with
atraditional protop with locking cover. These protops are considered temporary as they will be removed and replaced
with an at-grade manhole, with lateral connections below grade.

Monitoring Point Construction

Un-Nested Points:

A one-foot deep hollow-stem auger hole was drilled using 10-inch (OD) augers. Geoprobe dual-tube tooling was
advanced to the desired depth (5 feet for shallow and 15 feet for deep). A 12-inch, stainless-steel implant (with
attached anchor) was attached to the appropriate colored tubing (blue for deep and green for shallow) and lowered
through the tooling string to near bottom. Filter pack sand was placed around the implant and to one foot above the
top of the implant (Dual-tube tooling was gradually removed during this process). Bentonite crumbles (dry) was
placed approximately 1 foot above the filter pack. A small amount of water was added to the top of this first lift of
bentonite (tremied to avoid getting inner dual tube rods wet). Additional bentonite was added and hydrated in
approximate one-foot lifts to approximately one foot below the surface as tooling was gradually removed from the
ground. The monitoring point was completed with a 6-inch, flush-mount hand hole. The hand hole was completed with
auger cuttings around the outside to fill the remaining annular space of the 10-inch borehole. The hand hole was
completed at a depth such that snow plows and/or lawn mowers would not interfere with it. A vinyl tubing cap was
placed on the tubing the tubing was labeled (shallow or deep) and coiled inside of the hand hole. See boring
logs/construction diagrams in Appendix C and Figure D101 in Appendix D.

Nested Points: A one-foot deep hollow-stem auger hole was drilled using 10-inch (OD) augers. Geoprobe dual-tube
tooling was advanced to the desired depth (15 feet). The 12-inch implant and anchor was attached to the blue colored
tubing and lowered through the tooling string to the bottom. Filter pack sand was placed around the implant and to
one foot above the top of the implant (Dual-tube tooling was gradually removed during this process). Bentonite
crumbles (dry) were placed approximately 1 foot above the filter pack. A small amount of water was poured on top of
this first lift of bentonite (tremied to avoid getting inner dual tube rods wet). Additional bentonite was added and
hydrated in approximate one-foot lifts as tooling was removed from the ground to a depth of 5.5 feet. Another 12-inch
implant and anchor was then attached to the green colored tubing and lowered through the tooling string to a depth of
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5 feet. Filter pack sand was placed around the implant approximately six inches below the bottom and one foot above
the top of the implant (Dual-tube tooling was gradually removed during this process). Bentonite crumbles (dry) were
placed approximately 1 foot above the filter pack. A small amount of water was poured on top of this first lift of
bentonite. Additional bentonite was added and hydrated in approximate one-foot lifts to a depth of one foot below
grade as tooling was removed from the ground. The monitoring point was completed with a 6-inch, flush-mount hand
hole. The hand hole was completed with auger cuttings around the outside to fill the remaining annular space of the
10-inch borehole. The hand hole was completed at a depth just below surrounding grade such that snow plows and/or
lawn mowers would not interfere or damage the surface completion. A vinyl tubing cap was placed on the tubing and
the tubing was labeled (shallow or deep) and coiled inside of the hand hole. See boring logs/construction diagrams in
Appendix C and Figure D101 in Appendix D.

Describe the results of any sampling, monitoring, or laboratory analyses completed during installation. Provide data summary
tables in Section 16 and laboratory analytical reports in Appendix D.

No sampling, monitoring, or laboratory analyses was completed during remediation and monitoring point installation,
with the exception of PID readings measured during installation of the soil vapor extraction wells (SV-1 and SV-2).
These PID results are shown on the boring logs included in Appendix C.

Describe any remediation and monitoring point installation and construction decisions that were made in the field and what
criteria were used.

As discussed in Section 1, Wenck proposed using 20 slot stainless-steel screens for the soil vapor extraction wells.
The drilling subcontractor made a mistake and ordered 10 slot screens stainless-steel screens. The screens were
delivered to the site. This error was not identified until the day of drilling. Wenck weighed the cost of delaying the SVE
well installation versus the potential affect the different screen size would have on the pilot test results. If the slot size
is too small, there may not be adequate flow through the screen for maximum radius of influence (ROI) and the
vacuum measured in the extraction well could be too high and would not reflect a realistic vacuum. If the slot size is
too large for a given air-extraction rate, excessive pressure drop within the screen interval can occur, resulting in
diminished ROI.

It was determined to continue with installation of the 10 slot screens based on past experience with positive results
from both 10 slot and 20 slot screen sizes in sand/silt lithology. Based on pilot test results, it does not appear that the
10 slot screens significantly affected the ROI or extraction well vacuums.

Describe the methods and procedures for developing remediation and monitoring points and the development results.

There was no need to develop vadose zone monitoring points.

Discuss the status of each remediation and monitoring point after the test was completed.

All of the monitoring points remain intact. The SVE wells were finished above-grade with a traditional protop with
locking cover. These protops are considered temporary as they will be removed and replaced with an at-grade
manhole, with lateral connections below grade. Concrete was not used inside of the protop to prevent damage to the
pvc riser during construction of the final system.

Monitoring points are semi-permanent as they are set in the ground, but not cemented in. The handholes protecting
the sample tubing are slightly recessed to prevent snow plows or lawn mowers from damaging them.

Section 4: System Equipment, Process Flow, and System Controls

Include a process and instrumentation diagram (P&ID) representing the equipment configuration(s) that was pilot tested in Section
15. Use unique identifiers to refer to specific items on the P&ID when describing system equipment, process flow, and monitoring of
pilot test system functions. Refer to remediation point construction diagrams, site maps, or other figures as necessary to describe
specific system equipment and processes. When describing major equipment or instrumentation, refer to appropriate manufacturer-
or vendor-supplied manuals or excerpts included in Appendix E.

1.

Identify the pilot test system’s major equipment and discuss their operation principles, performance specifications, and
operating ranges.

5 HP URAI24 rotary lobe blower (75 CFM @ 14” Hg vacuum)

VLS-100 Moisture separator, with high level switch, sight glass, and drain valve
SVE vacuum switch

6’ X 10’ Trailer for blower skid assembly

Control panel, with starters, overloads, and breakers necessary to run equipment

The pilot test equipment selected produced the desired ROI for the known soil types of the area. The P&ID is shown
on Figure 12.
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2. Describe how the major equipment was connected to each other and to the remediation points through conveyance lines and
manifold design.

Each 4” SVE well was connected to the blower skid in the following order:

e 4” SVE well riser pipe

4” x 2” Fernco reducer

2” 90 degree elbow with glued clear plastic pvc pipe
2” fernco connector

2” flexible hose (25’)

2” fernco connector

2”x 3” 90 degree elbow

3” PVC pipe on blower skid

3. Describe process flow for all gases, liquids, solids, and their mixtures through the system from intake points to discharge points.
Identify passive control features such as gravity drainage and backflow prevention.

Gases flowed from the two SVE wells to:

Two 3” PVC pipes

Each 3” pipe had a hole for pitot tube and a hole for vacuum measurement
Ball valve on each 3” pipe

4” manifold pipe

VLS-100 Moisture separator, with high level switch, sight glass, and drain valve
Vacuum gauge

Lateral 2” pipe with gate valve and inlet silencer

Air filter

5 HP URAI24 rotary lobe blower

2” effluent/discharge pipe with thermometer

Sample port with ball valve

e Discharge silencer

4. Identify the locations of process control devices, including those located along conveyance lines from intake points to discharge
points and at remediation points. For each location, describe what process the device controlled and the purpose for controlling
the process at that location. Describe the operation principles for each device, including manual adjustment methods and
procedures and logic for automated controls.

Ball valves were used to adjust airflow in each vent well (pre-manifold). The gate valve was used to add dilution air.

5. Identify the control settings that were monitored over the course of the test. Describe the units of measurement, range,
accuracy, and data collection methods and procedures as appropriate for each control setting.

The ball valve adjustments were not monitored, they were either 100% open or 100% closed. The gate valve for
dilution air was monitored using vacuum readings in each pipe (pre-manifold). The gate valve was adjusted to achieve
vacuum readings approximately one-half of the normal vacuum measurements (see Section 7 for further information).

6. Identify all locations where process material physical parameters (e.g., flow, pressure, temperature, fluid levels) were measured
along conveyance lines from intake to discharge points and at active remediation points. For each location, describe what
materials and properties were measured and why they were measured at that location. Describe the operation principles,
measurement units, range, and accuracy for each instrument. Describe data collection methods and procedures for each
instrument. Include an excerpt from the airflow measurement instrument’s manual describing how to convert measured flow
rates to standard temperature and pressure conditions in Appendix E.

e Hole in each 3” pipe for pitot tube

Velocity and airflow measurements were collected at the first hole in each pipe. This location was chosen by H2K
as arepresentative location to collect accurate velocity and airflow measurements for each SVE well. Velocity and
airflow measurements were collected using a Fluke 922 Airflow meter/digital monometer. The velocity range is
250-16,000 fpm. The velocity accuracy is 2.5% of reading at 2,000 fpm. The airflow range is 0-99,999 cfm. The
airflow accuracy is indicated as a “function of velocity and duct size” according to the manual. Plumbers putty
was used to seal around the tubing/hole to ensure accurate readings. Tape was used to cover each hole when not
in use.

¢ Hole in each 3” pipe for vacuum measurements

Vacuum measurements were collected at the second hole in each pipe. This location was chosen by H2K as a
representative location to collect accurate vacuum measurements for each SVE well. Vacuum measurements were
collected using a Dwyer Series 477 Digital Manometer. The range is 0-200 inH20O. The accuracy is + or — 0.10%.
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Plumbers putty was used to seal around the tubing/hole to ensure accurate readings. Tape was used to cover
each hole when not in use.

e Vacuum gauge (post moisture separator)
This was a direct-read vacuum gauge, installed on the equipment provided by H2K. This location was chosen by
H2K as a representative location to collect total vacuum readings for the system.

o 2" effluent/stack pipe with thermometer
This was a direct-read thermometer, installed on the equipment provided by H2K. This location was chosen by
H2K as a representative location to collect temperature readings of effluent air from the system.

e Sample port with ball valve

This sample port was used for both photoionization (PID) readings and TO-15 samples. This sample port location
was chosen because it was after the blower and before the stack silencer, providing a representative sample
equivalent to stack discharge of the eventual SVE system. PID readings were collected using a MiniRae Lite. The
range is 0.1 ppm to 5,000 ppm. The accuracy is + or — 5%.

Identify instruments (or methods) that were used to monitor equipment operation parameters, such as equipment run time and
on/off cycles. Describe what parameters were monitored and the purpose for monitoring them. Describe each instrument’s
operation principles, measurement units, range, and accuracy.

NA.

Describe the results of any testing, such as pressure testing, that was completed prior to system startup at the conveyance
lines, manifolds, and equipment from the remediation points through the rest of the system to confirm that they were not leaking
or otherwise compromised. Describe testing methods and procedures.

The blower skid was designed and assembled by H2K. H2K indicated they completed a soap test on air lines after
construction of the blower skid. This consisted of running the blower and spraying joints with soap to make sure it did
not bubble or get sucked into the line.

Section 5: Process Material Chemistry

Refer to the P&ID and, if necessary, other figures and diagrams when describing the locations where process materials (e.g.,
groundwater, air) were monitored or sampled for chemical parameters.

1.

Identify all monitoring and sampling locations between intake points and discharge points, including remediation points. For
each monitoring and sampling location, describe the process material that was monitored or sampled, the chemical parameters
that were measured, and the purpose for collecting the data at that location.

e Sample port with ball valve

This sample port was used for both photoionization (PID) readings and TO-15 samples. This sample port location was
chosen because it was after the blower and before the stack silencer, providing a representative sample equivalent to
stack discharge of the eventual SVE system.

Describe field monitoring methods and procedures. For each monitoring location, describe monitoring equipment and/or
instrumentation, including operation principles, measurement units, range, and accuracy.

VOC sampling was completed by connecting tubing to the sample port and the 1 liter summa canister. A moisture
filter was connected between the summa canister and sampling port. The summa canisters were fitted with 200
milliliters per minute flow restrictor (approximately 5 minutes per sample).

For each parameter collected for off-site laboratory analysis, describe collection methods and procedures, selected laboratory
analytical methods and their rationale, and quality assurance and quality control (QA/QC) measures.

The first VOC sample (E-1) was collected from the effluent sample port during Test #1 at approximately 30 minutes
after startup (11/16/15, 12:56-1:05 PM). Both SVE wells were open 100% with no dilution air.

The second VOC sample (E-2) was collected at the approximate % way point of the pilot test (11/17/15, 1:10 to 1:18 PM)
after Test #2. This second sample was collected during Test #3, which was created specifically for the VOC sample
and both SVE wells were open 100% with no dilution air.

The third and final VOC sample (E-3) was collected at the end of the pilot test (11/18/15, 3:57 to 4:04 PM) after Test #6.
This sample was collected during Test #7, which was created specifically for the VOC sample and both SVE wells were
open 100% with no dilution air.
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The laboratory analytical method for VOC air sampling was EPA Method TO-15 which is the standard analytical
method for these samples. The laboratory reports and QA/QC protocols followed by the analytical laboratory (Pace
Analytical) are included in the lab reports in Appendix D.

For chemistry data used in mass balance calculations or for other reasons requiring associated flow, identify the flow
measurement locations and instruments (described in Section 4) associated with respective monitoring or sampling points.

The following flow measurements were recorded during collection of effluent VOC (TO-15) samples.

Airflow Total
Effluent Measurement [Vacuum ([SV-1 Airflow [SV-2 Airflow [Total Airflow
Sample ID Test # |Effluent Sample Time [Time InH20 (CFMm) (CFMm) (CFMm)
E-1 Test #1 12:56 to 1:05 PM 1:45 PM 25 34 55 89
E-2 Test #3 1:10 to 1:18 PM 1:18 PM 32 36 86 122
E-3 test #7 3:57 to 4:04 PM 4:00 PM 315 47 44 91

Section 6: Subsurface Response Monitoring

For each item below, identify the monitoring points where the system’s effects on the specified target-zone conditions were
measured over the course of the pilot test. Describe the types of data that were collected at each monitoring point and provide a
rationale for collecting each type. Describe data collection methods and procedures including the type, operation principles,
measurement units, range, and accuracy of field instruments. Refer to appropriate figures and diagrams to identify measurement
locations and to support monitoring methods and procedures.

1.

Target zone’s physical conditions (e.g., fluid levels, pressure, temperature):

Pilot monitoring points and monitoring wells were monitored with a Fluke 922 Airflow meter /digital monometer for
differential pressure reading. There were 22 different monitoring points that were measured between 5 to 8 times for
each run. Monitoring points were measured for differential pressure until the measurements reached stabilization.
See Table 1 for pilot test monitoring point data results.

Target zone’s chemical conditions (e.g., organic vapor concentrations, dissolved oxygen, redox potential) as measured in the

field:

PID measurements were collected at blower stack sample port. See Table 3.

Target zone’s chemical conditions (e.g., volatile organic compounds (VOCs), gasoline range organics (GRO), diesel range
organics (DRO)) as measured by laboratory analysis:

Effluent samples were collected for laboratory analysis by EPA method TO-15 VOCs as described in Section 5.

Section 7: Pilot Test Description and Data Presentation

Refer to appropriate tables, figures, and appendices when describing system configurations, control adjustments, and data
collection locations. Provide pilot test figures and data tables in Sections 15 and 16, respectively. Include laboratory analytical
reports in Appendix D and attach field or sampling data sheets in Appendix F. All data must have a temporal reference point relative
to the start of the pilot test or given stage. This section is to include mass removal and waste treatment data, if applicable.

1.

Briefly summarize the pilot test from start to finish, including baseline monitoring, equipment testing, start and stop times of
stages and step tests, downtime between stages, and rebound monitoring, as applicable.

Day 1 (11/16/2015)

Setup (8:00 AM to 9:47 AM)

Baseline Monitoring (9:48 AM to 11:15 AM)

Prior to starting the SVE system, all 22 monitoring points were measured for differential pressure.

Test #1 (12:20 PM to 4:45 PM)

During this initial test both wells were open 100% and there was no dilution air. Effluent sample E-1 was collected

during this test.
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Day 2 (11/17/2015)

Test #2 (8:50 AM to 1:00 PM)
During this test SV-1 was open 100%, SV-2 was closed and there was no dilution air.

Test #3 (1:05 PM to 1:20 PM)
This test was only for collecting the 2" voc sample (E-2). Both wells were open 100% and there was no dilution air.

Test #4 (1:22 PM to 3:32 PM)
During this test SV-1 was closed, SV-2 was open 100% and there was no dilution air.

Rebound Measurements (3:37 to 3:47)
After Test #4, 14 of the monitoring points were measured after shutdown of the system for the day.

Day 3 (11/18/2015)

Test #5 (8:50 AM to 11:45 AM)

During this test SV-1 was open 100%, SV-2 was closed and there was 50% dilution air. To achieve this, the dilution air
gate valve was closed until the vacuum in the SV-1 line was at approximately ¥ of the vacuum in SV-1 for Run #4. Test
#4 had vacuum readings in SV-1 at approximately 51 inches H20. Thus, the vacuum was set to approximately 25
inches H20. The gate valve needed to be closed or opened slightly during the test to maintain 25 inches H20 in SV-1.

Test #6 (11:46 AM to 3:35 PM)

During this test SV-1 was closed, SV-2 was open 100% and there was 50% dilution air. To achieve this, the dilution air
gate valve was closed until the vacuum in the SV-2 line was at approximately ¥ of the vacuum in SV-1 for Test #4. Test
#4 had vacuum readings in SV-1 at approximately 54 inches H20. Thus, the vacuum was set to approximately 27
inches H20. The gate valve needed to be closed or opened slightly during the test to maintain 27 inches H20 in SV-2.

Test #7 (3:35 PM)
This test was only for collecting the 3rd VOC sample (E-3). Both wells were open 100% and there was no dilution air.

Disassemble Equipment/Cleanup (3:35 PM to 4:30 PM)

Describe any baseline data (e.g., groundwater elevations, light non-aqueous phase liquid thicknesses) collected prior to
initiating the pilot test. Provide a rationale for the types, locations, and collection frequency of the data that were collected.

Prior to starting the SVE system, all 22 monitoring points were measured for differential pressure to establish a
baseline and validate the differential pressures during the pilot test.

Describe baseline data collection methods and procedures, including field equipment and laboratory analytical methods, if
applicable.

The baseline testing consisted of turning the SVE system on using the same parameters as Test #1 and measuring
differential pressure in all 22 monitoring points. The monitoring points and monitoring wells were monitored with a
Fluke 922 Airflow meter /digital monometer for differential pressure.

Describe the results of any remediation and monitoring point testing, such as pressure testing, that was completed prior to
system startup to confirm that they were not short circuiting, leaking, or otherwise compromised and were in hydraulic or
pneumatic connection with the target zone. Describe testing methods and procedures.

There was no remediation or monitoring point testing. As previously indicated, the blower assembly was soap tested
by H2K before being delivered to the site.

Describe the results of any conveyance line, manifold, and equipment testing, such as pressure testing, that was completed
prior to system startup to confirm that they were not leaking or otherwise compromised. Describe testing methods and
procedures.

There was no remediation or monitoring point testing. As previously indicated, the blower assembly was soap tested
by H2K before being delivered to the site.

Describe the equipment configuration and remediation and monitoring points that were used during each stage of the pilot test
in order of stage completion. Provide a rationale for the configuration and order. Describe the transition between each stage,
including any downtime due to equipment reconfiguration. Describe any major problems encountered during operation, how the
problems were resolved, and how they affected the results.

The equipment configuration and remediation and monitoring points during each individual test did not change, with
the exception of opening and closing ball valves for SV-1 and SV-2 and opening the gate valve for adding dilution air.
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As shown in question 1 above, there was very little down time between each test. Also note that the system did not
operate after hours since the site was not secured.

The majority of the pilot test was run during rainy and windy conditions, with heavy rain at times. Wenck constructed
atemporary canopy over the SVE trailer/skid to be able to keep working.

7. Describe the types, collection locations, and collection frequency of operation monitoring data (e.g., system control settings,
process material parameters, subsurface response) that were collected during each stage. Provide the rationale for collecting
each data type at the locations and frequency.

The following SVE system measurements were recorded approximately 4 to 5 times during each test:

SV-1vacuum (inches H20) — pre-manifold, if ball valve was open.
SV-2 vacuum (inches H20) — pre-manifold, if ball valve was open.
SV-1 air velocity (FPM) — pre-manifold, if ball valve was open.

SV-2 air velocity (FPM) — pre-manifold, if ball valve was open.

SV-1 airflow (CFM) — pre-manifold, if ball valve was open.

SV-2 airflow (CFM) — pre-manifold, if ball valve was open.

Total vacuum (inches H20) — post manifold and moisture separator
Stack temperature (Fahrenheit) — effluent pipe

PID reading — sample port in effluent pipe

These measurements were generally taken in between the monitoring point measurements.
8. Identify the process and/or operation monitoring data that were used as criteria to determine when a given stage was complete.
Each test was run until differential pressure readings in the monitoring points stabilized.

9. Describe and provide the rationale for system control adjustments that were made over the course of each stage, including
adjustments for step tests. Describe what process flow parameter(s) was controlled (e.g., flow rate, pressure), how it was
controlled, and what process and/or subsurface response was monitored for effect.

System control adjustments were not generally made during east test. The primary goal was to get accurate
differential pressure readings in the monitoring points to determine the radius of influence under different SVE
configurations.

10. If a step test was conducted, describe and provide the rationale for the number and sequence of steps. Specify what parameter
(e.g., flow rate, pressure) was adjusted, how it was adjusted, and whether it was a step up or step down. Identify the process
and/or operation monitoring data that were used as criteria to determine when a given step was complete.

The tests completed as described in question 1 above will be useful to some extent as a step test. Additional step
tests would have been completed if more time was available; however, the primary goal of identifying the ROl was
achieved.

11. Describe any rebound data collected after pilot test completion. Provide the rationale for the types, locations, and collection
frequency of the data that were collected.

The only rebound data collected was after test #4 as described in question 1 above.

12. Describe rebound data collection methods and procedures, including field equipment and laboratory analytical methods, if
applicable.

After Test #4, 14 of the monitoring points were measured for vacuum after shutdown of the system for the day.

Section 8: Data Evaluation

Provide data evaluation figures and tables in Sections 15 and 16, respectively. Refer to appropriate figures and tables when
describing evaluation results.

1. Provide and explain the equation(s) that were used for converting airflow velocity measurements to volumetric airflow rates
and/or volumetric airflow rates to standard temperature and pressure conditions. Describe each equation variable, including its
data source (i.e., instruments) and measurement unit. Provide example calculations using pilot test data.

Airflow measurements were collected using a Fluke 922 Airflow meter/digital monometer, no conversion was needed.

2. Provide and explain the equations that were used for calculating mass removal. Describe each equation variable, including its
data source and unit of measurement. Provide example calculations using pilot test data.
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Emission Rate (Total VOCs) = Effluent Concentration * flow rate.
15.15 Ibs/hr = 44,453,800 ug/m® * 91 ft>/min * 60 min/hr * 1 m*/35.31 t* * 2.205 ™ Ibs/1 ug

Mass Removed per day = Emission Rate * 24
363.6 Ibs/day = 15.1 Ibs/hr * 24 hrs/day

While three effluent VOC samples were collected under the same system operating conditions, only the third/last
effluent sample (E-3) was used in the emission rate calculation as it was deemed the most representative of initial
operation of a permanent system with the same size blower, two SVE wells in the source area, and no dilution air.
Note that O-Xylene was detected in E-1 and E-2 but not in E-3. Wenck used a concentration of 31,300 ug/m3, just below
the detection limit of 31,400 ug/m?.

The pilot test calculated mass removal is likely overstated as there will be additional SVE wells outside of the source
area, mixing cleaner air with the source area well(s). Sample E-3 was collected at the end of the 3-day pilot test.

The flow rate measurement used in the above calculation was taken during the collection of sample E-3. This flow rate
was the addition of the flow rates in SV-1 (47 CFM) and SV-2 (44 CFM).

Discuss pilot test data evaluation results. Describe the methods (e.g., contour maps, graphs) and calculations used to evaluate
each data set.

Radius of influence contour maps were created for each of the following test runs. These contour maps were created
using only the deep monitoring points because the shallow monitoring points generally had lower vacuum readings
than their corresponding deep monitoring point. Also, monitoring well MW-3 did not indicate any vacuum, likely due to
very little, if any screen exposed above the water table. The last round of vacuum measurements for each test were
used to create the contour maps. All vacuum readings are shown on Table 1.

Test #1 (both wells were open 100%, no dilution air)

This initial test resulted in an estimated ROI of 330 feet using 0.1 inches H20 as the ROl boundary. There was also an
approximate 130 foot ROl at 1 inches H20 (See Figure 13).

Test #2 (SV-1 was open 100%, SV-2 was closed and no dilution air)

This test resulted in a ROI of approximately 200 feet using 0.1 inches H20 as the ROl boundary. There was also an
approximate 120 foot ROl at 1 inches H20 (See Figure 14).

Test #4 (SV-1 was closed, SV-2 was open 100% and no dilution air)

Test #4 created a ROI of approximately 240 feet using 0.1 inches H20 as the ROl boundary. The ROl at 1 inches H20
was approximately 140 feet (See Figure 15).

Test #5 (SV-1 was open 100%, SV-2 was closed and dilution air was added to achieve Y2 the vacuum of Test # 2)

This test resulted in a ROI of approximately 200 feet using 0.1 inches H20 as the ROl boundary. There was also an
approximate 100 foot ROl at 1 inches H20 (See Figure 16).

Test #6 (SV-1 was closed, SV-2 was open 100% and dilution air was added to achieve % the vacuum of Test #4)

This test resulted in a ROI of approximately 220 feet using 0.1 inches H20 as the ROl boundary. The ROl at 1 inches
H20 was approximately 100 feet (See Figure 17)

Section 9: Technical Feasibility Determination

For each applicable category below, discuss whether and how the results confirm the technical feasibility of the technology and
equipment configuration when employed as the full-scale system envisioned in the conceptual design from Section 5 of Guidance
Document 7-02 Conceptual Corrective Action Design Report (CCAD).

1.

Subsurface response and control within the target zone.

The results of the pilot test indicate a much larger ROI (up to 330 feet) than the ROI speculated on in the CCAD (20
feet). The deeper portion (6-20°) of the target zone is generally uniform and produces a mostly symmetrical ROI. There
is less response in the shallow (<6’) target zone, due to silt layers. This is not detrimental to the feasibility of a full-
scale system as LNAPL is more prevalent in the deeper zone at the water table. The silt layers will actually aid in
minimizing short-circuiting in grassy and gravel areas at the Site.

The pilot test indicated that the shallow SVE well (SV-2) resulted in a slightly larger ROI than the deeper well (SV-1).
The screen for vent well SV-1 was likely 6 inches to 1 foot below the water table during the pilot test. This may have
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resulted in pulling water up into the screen, reducing the screened area in the vadose-zone. The ideal SVE screen
placement would be at or near the water table, but not submerged in it (a few inches above the water table); however,
due to the fluctuating water table (approximately 3 feet) it is not possible to achieve this year round. Given the minor
difference in ROI between the two pilot test vent wells, the placement of vent well screens above the water table is not
critical. However, it may be advantageous to place the bottom of future vent well screens at a depth such that they are
exposed for the majority of time. Wenck will set each vent well screen approximately one foot above the average
groundwater elevation for that area.

2. Targeted contaminant phase mass removal or in situ elimination.

As demonstrated in the mass removal rate calculation, mass removal of VOCs will be high during operation of the full-
scale system, especially at start-up.

3. Light non-aqueous phase liquid (LNAPL) handling, storage, and disposal.
LNAPL will not be generated during operation of the full-scale system.
4. Wastewater treatment and/or discharge.

It is not anticipated that wastewater will be generated in large amounts during operation of the full-scale system. Any
water accumulated in the knock-out tank will be drummed for disposal.

5. Air emissions control.

Air emissions control may be necessary, depending on how the full-scale system is designed and operated, (i.e., how
much dilution air will be used and other factors). Wenck will follow the MPCA Air Emission Controls Guidance
Document 7-09a and complete the Air Emissions Screening Spreadsheet during completion of the SDCAD.

6. Other elements of the full-scale system’s conceptual design.

Wenck indicated in the CCAD that once the concentrations of organic vapor recovery reach asymptotic levels, air
sparge wells will be introduced to release additional VOCs for capture by the SVE system. After reviewing results of
the pilot test, it's possible air sparging may not be needed. To determine this, Wenck may propose a limited LIF
investigation to confirm the reduction of LNAPL. Monitoring well data would also be evaluated to determine the soil
venting system effectiveness on reducing dissolved contaminant concentrations in the groundwater. However, Wenck
anticipates that to reach LNAPL not exposed to the vadose zone, air sparging will be needed. At this point it is
anticipated that air sparge points and lateral piping will be installed during trenching for the vent piping.

7. Do the pilot test results demonstrate technical feasibility of the technology and equipment configuration?
X Yes (Go to Section 10.)
[J No (Skip Sections 10 and 11. Go to Section 12.)

Section 10: Conceptual Design Update

For each applicable category below, discuss how the results affect the full-scale system’s conceptual design assumptions made in
Section 5 of the CCAD.

1. System mechanical components, instrumentation, and controls.

The conceptual design assumptions for system mechanical components, instrumentation and controls have not
change based on results of the pilot test.

2. Remediation point construction and well field layout.

The following CCAD conceptual estimates were made based on an effective radius of influence of 20 feet from each
SVE and AS well:
e Twelve (12) deep SVE wells screened from 17-22 feet so the screened interval intersects with the
groundwater table and the LNAPL target zone.
e Five (5) medium depth SVE wells installed above the water table, screened from 12-17 feet.
e Three (3) shallow SVE wells installed at the source area and screened from 5-15’ to control potential vapor
migration, especially during the air sparge remediation stage.
e Three (3) sparge wells screened from 25-27 feet below grade within the groundwater table.

Based on results of the pilot test, Wenck anticipates the full-scale system to have the following remediation point
components (see Figure 6):
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One (1) SVE well screened 9-19 feet (existing SV-1)

One (1) SVE well screened 5-15 feet (existing SV-2)

Five (5) SVE wells screened approximately 955 to 945 feet, or approximately 7 to 17 feet below grade.
Three (3) sparge wells screened from 26-28 feet below grade within the groundwater table.

Nine (9) deep and six (6) shallow monitoring points (existing)

Adding five SVE wells would give us 7 total SVE wells surrounding the 3 proposed air sparge wells. A screen interval
of 7 to 17 feet will accomplish both remediating LNAPL in the vadose zone and at the water table along with
controlling potential vapor migration.

3. LNAPL handling, storage, and disposal.
LNAPL will not be generated during operation of the full-scale system.
4. Wastewater treatment.

It is not anticipated that wastewater will be generated in large amounts during operation of the full-scale system. Any
water accumulated in the knock-out tank will be drummed for disposal.

5. Air emissions control.

Air emissions control may be necessary, depending on how the full-scale system is designed, how much dilution air
will be used and other factors. Wenck will follow the MPCA Air Emission Controls Guidance Document 7-09a and
complete the Air Emissions Screening Spreadsheet during completion of the SDCAD. As mentioned in the CCAD:
discharge treatment by carbon may be added to the process if necessary

6. Operation monitoring schedule.

Operation monitoring will include documenting system vacuum and airflow measurements along with individual SVE
well vacuum and airflow measurements. Analytical samples will also be collected from the discharge effluent for VOC
analysis. These measurements/samples will be collected more frequently during initial startup of the system. Also,
during startup, individual SVE wells and dilution air will be adjusted to optimize the system.

After the first two or three weeks, the site visits will decrease to approximately one visit per week and eventually go to
semi-monthly.

7. Remediation endpoints and operation duration.

The pilot test results do not significantly affect the full-scale system’s conceptual design assumptions made in
Section 5 of the CCAD. The remediation strategy will be venting the target zone which will reduce the LNAPL and
dissolved contaminants. The final system will likely run off of two blower/enclosures since the LNAPL plume extends
across Buchanan Street. Horizontal drilling may be employed, if feasible, to allow for only one blower/enclosure.

Initially, the system will run as an SVE system with both shallow and deep wells connected to the manifolds, where
vacuum and airflows will be monitored and regulated for each well individually to optimize cleanup performance.
Wenck indicated in the CCAD that once the concentrations of organic vapor recovery reach asymptotic levels, air
sparge wells will be introduced to release additional VOCs for capture by the SVE system. After reviewing results of
the pilot test, it’s possible air sparging may not be needed.

Wenck anticipates that to reach LNAPL not exposed to the vadose zone, air sparging may be needed. At this point it is
anticipated that air sparge points and lateral piping will be installed during trenching for the vent piping, to conserve
costs and avoid disturbing private property twice. If air sparging is introduced it will be pulsed throughout operation
to maximize the operation and minimize preferential pathways while maintaining control on vapor emissions and
confirmation of sub-surface vapor capture.

Once the concentrations of organic vapor recovery reach asymptotic levels, with or without air sparging, Wenck
anticipates the following possible next steps:

e Request closure based on low air emission concentrations and significant reduction of petroleum
hydrocarbon concentrations in monitoring wells near the source area.

e Request closure based on low air emission concentrations, significant reduction of petroleum hydrocarbon
concentrations in monitoring wells near the source area, and confirmation of cleanup with LIF probes
conducted in the source area. The benchmark for residual impacts as determined by the LIF investigation will
be aresponse of <10% fluorescence throughout the existing impacted area.
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The operational duration of the system is difficult to estimate at this time. System performance and effectiveness
monitoring data will be used to develop an estimate of the anticipated operations duration.
8. Equipment maintenance schedule.

This soil venting/air sparge system is expected to require very little maintenance.
9. Other elements of the full-scale system’s conceptual design.

N/A

Section 11: Economic Feasibility Determination

Based on the information discussed in Section 10, provide an updated life-cycle cost estimate for the proposed full-scale system in
Appendix G. Update focused investigation and pilot test costs to reflect actual costs.

1. Discuss the updated life-cycle cost estimate. Describe any major assumptions that were made in order to estimate costs.
The life-cycle cost has been updated and is included in Appendix G.

2. Compare the updated life-cycle cost estimate to the life-cycle cost estimate presented in the CCAD and discuss the results of
this comparison.

The life-cycle cost for the planned SVE/air sparge remediation has gone down from $544,000 to $407,000 based
primarily on reducing the number of SVE wells due to a larger than anticipated ROI.

3. Discuss whether the pilot test results significantly affect the assumptions made when preparing life-cycle cost estimates for the
non-selected corrective action alternatives evaluated in the CCAD.

The pilot test indicated a much higher ROI, reinforcing the chosen remediation technology, SVE/air sparge.

4. List the corrective action alternatives evaluated in the CCAD with their corresponding and, if applicable, updated life-cycle cost
estimate totals. Compare the life-cycle costs of the alternatives with the updated life-cycle cost estimate of the proposed full-
scale system.

The corrective action alternatives included:

e Chemical Injection (Cost table was not produced due to high cost)
e Excavation

e Dual Phase Soil Vapor Extraction

e SVE/Air Sparge

SVE/air sparge was previously the lowest cost alternative and still is the lowest cost alternative.
5. Based on the cost-estimate comparison and any other relevant factors, discuss the economic feasibility of the full-scale system.

Soil venting/air sparging is economically the most feasible remediation alternative. The pilot test confirmed there is a
near-surface silty cap across the site, which channels the airflow a great distance laterally through the more
permeable sand. This large ROI will, result in less vent wells and trenching and faster cleanup time than was originally
anticipated. Also, it’s possible the site may achieve regulatory closure without employing air sparging.

Section 12: Site Conceptual Model Update

Include updated cumulative tables and figures from Guidance Document 4-06 Investigation Report Form in Appendix H. Include
documentation of additional site investigation, site monitoring, and interim corrective actions in Appendix |. Also include copies of
tables, figures, or other information from the focused investigation if relevant to the site conceptual model or the pilot test design in
Appendix B.

1. Describe any additional site investigation, site monitoring, and/or interim corrective actions completed since the last submitted
report.

Wenck has been conducting monthly product level checks on the monitoring well network. Wenck has also
completed three rounds of quarterly groundwater sampling at the Site for 2015 and one round in 2016. The results of
the product level checks and sampling are included on the attached tables in Table 1 and Appendix F.

As requested by the MPCA, quarterly monitoring well sampling was completed on May 8, August 13, and November 3,
2015 and February 2, 2016. Wenck also completed monthly light non-aqueous phase liquid (LNAPL) measurements
on MWs 3, 7, 8, and 9 in March 2015 through January 2016. The February 2016 monthly (LNAPL) measurements for
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monitoring wells 3,7,8,and 9 also included recently installed Soil Vapor Extraction well (SVE-1). Monitoring wells and
historical sampling locations are shown on the attached Figures.

2. Discuss the results of the additional site investigation, site monitoring, and/or interim corrective actions.
Monthly product checks were completed on wells MW-3, MW-7, MW-8, and MW-9.

LNAPL was not observed during this report period and has not been observed in any well since the March 6, 2015
monthly product check. Samples were collected the last three quarters of 2015 as well as the first 2016 quarterly
sampling event. Petroleum VOC concentrations have generally been stable or declining in the wells sampled.

The cumulative data collected from these sampling events is recorded on the updated Tables attached in Appendix
H. The laboratory analytical reports are attached in Appendix D.

3. Provide an updated and comprehensive site conceptual model.

LNAPL

The laser induced fluorescence (LIF) boring data from the Focused Investigation Report shows that LNAPL from the
release is defined. Data collected from the first quarterly event in February 2014 showed 0.52 feet of LNAPL in MW-3
and 0.02 feet of LNAPL in MW-7. The results of product level checks on March 6, 2014 revealed 0.53 feet in MW-3 and
0.03 feet in MW-7. However, from June 2014 through March 2015, only trace levels (approximately 0.01°) of product
were measured in MW-3, MW-7, and MW-8. The LIF investigation data shows a defined source area of LNAPL that is
present at and above the groundwater extending down-gradient of the release area. The LNAPL at the Site appears
relatively stable, however, it is contributing to down-gradient impacts to the dissolved phase.

Groundwater

Groundwater monitoring/investigation has been ongoing at the Site since June 1995. Concentrations of DRO, GRO,
and BTEX are relatively stable compared to historical data. Groundwater analytical data is shown on Table 11. Sites
within the contaminant plume utilize the City Water supply and no private well have been identified. The proposed
remedial system will reduce and eventually eliminate LNAPL, resulting in a reduction of on-site and down-gradient
dissolved phase petroleum hydrocarbon concentrations.

Vapor Intrusion
As noted in the Focused Investigation Report, in 2011, Liesch collected three soil vapor samples to assess off-Site

vapor intrusion potential. Vapor Pt #1 was collected west of the Midwest Environmental Consulting building located at
145 Second Avenue SE, Vapor Pt #2 was collected on the east side of the American Legion Building located at 200
Second Avenue SE, and Vapor Pt #3 was collected to the east of the Cambridge Bible Bookstore located at 220 Main
Street South. All vapor samples were collected at depths between 6-8 feet below grade. No detectable concentrations
of VOCs were identified in Vapor Pt #1 and Vapor Pt #3. Vapor Pt #2 (American Legion) defected several VOCs.
Benzene was detected at 84.6 ug/m3 and 1,3-butadine was detected at 64.5 ug/m3. MPCA guidance document 4-0la
provides guidelines for comparing soil gas sample results to 10 times (10x) the ISV and 100 times (100x) the ISV.
Benzene detected at 86.6 ug/m3 in Vapor Pt #2 exceeds the 10x Residential ISV of 45 ug/m3, but does not exceed the
10x Industrial ISV of 130 ug/m3 or the 100x Residential ISV 450 ug/ms3. While 1,3 Butadiene exceeds the 100x
Residential ISV of 30 ug/m3, 1,3-Butadine is not anticipated to be a compound associated with the identified release.
The results are shown on Table 20.

In 2011, Liesch collected a subslab vapor sample beneath the basement of the American Legion building to assess the
potential for vapor migration into the building. Petroleum VOCs were not detected above 10x the MPCA Residential or
Industrial ISVs in sample Subslab-1 (Table 20). Based on results of the Subslab-1 sample beneath the American
Legion building, there does not appear to be a vapor pathway between the deeper (18-20") dissolved phase petroleum
impacts and the American Legions subslab.

In addition, an updated utility vapor survey was conducted in 2011 and no petroleum vapors were identified. Elevated
concentrations of VOC exist in the groundwater. However, the low concentrations of VOCs detected in the soil vapor
data and the age of the release suggest that much of the volatilization associated with the release has already
occurred. Thus, the vapor intrusion risk is low and no vapor mitigation is recommended at this time.

Surface Water Receptors

Figure 1 shows the Rum River located west of the Site. The Rum River is located approximately 4,000 feet down-
gradient of

the release and 3,500 feet from the leading edge of the contamination plume. Based on the distance to the Rum River,
the risk to this receptor is considered low.

Section 13: Recommendations
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1. If the pilot test results support the proposed corrective action, provide a schedule for submitting Guidance Document 7-07a
Remediation System Detailed Corrective Action Design Report (SDCAD). If not, recommend an alternative course of action and
a schedule for submitting a revised CCAD.

Wenck anticipates submitting the SDCAD (Guidance Document 7-07a) approximately 45 to 60 days after receiving
MPCA approval of the Pilot Test Report.

2. Provide recommendations for additional site investigation, site monitoring, and/or interim corrective actions to be completed
prior to corrective action design approval, including their purpose and schedule for completion.

e Sample monitoring wells according to the following schedule for 2015:
o Quarterly: MWs 1, 3,6, 7, 8,9, and 10
o Semi-annually: MW-11
o Annually: MW-6A
e Monitoring wells will be sampled for diesel range organics (DRO), gasoline range organics (GRO), and benzene,
toluene, ethylbenzene, and xylenes (BTEX). A duplicate sample will also be collected for DRO, GRO, and BTEX
once per sampling round.
e Measure water levels in all wells on a quarterly basis.
e Measure LNAPL in wells 3, 7, 8, and 9 on a monthly basis. LNAPL will also be measured in SV-1 until the full-scale
system is installed.

Section 15: Figures

Attach new figures specific to this report in order of discussion in the text. All figures must include a north arrow, scale, and legend
as applicable. Approximate scales are not acceptable. Figures required in Appendix H should not be included in this section. New
figures must include those listed below. Attach additional figures as needed and list below.

XI  One or more site maps showing (as applicable):

e  Structures

e Boring and well locations (including any drinking water wells on site)

Suspected source(s) of LNAPL

Locations and depths of on-site buried utilities

All past and present petroleum storage tanks, piping, dispensers, and transfer areas

Horizontal extent of LNAPL

Horizontal extent of the target zone

Remediation and monitoring points, conveyance lines, equipment shed, and waste discharge locations

Distinguish sequential elements of investigations by dates, symbols, etc. in the legend.

Cross sections depicting target-zone geometry, geology, and hydrogeology and preferential flow routes and barriers to flow
Process and instrumentation diagram

Figures Included:

Figure 1 — Site Location Map

Figure 2 — Aerial Site View

Figure 3 — SVE Wells and Monitoring Points

Figure 4 — LIF Maximum Fluorescence Contour Map <15’

XX

Figure 5 — LIF Maximum Fluorescence Contour Map <15’
Figure 6 — Existing and Proposed SVE System Features
Figure 7 — Utility Locations

Figure 8 — Groundwater Gradient Contour Map

Figure 9 — End Points of Geologic Cross Sections

Figure 10 — Cross Section A-A’

Figure 11A — Cross Section B-B’ (Southwest)

Figure 11B — Cross Section B-B’ (Middle)

Figure 11C — Cross Section B-B’ (Northeast)

Figure 12 Process and Instrumentation Diagram

Figure 13 — ROI — Test #1 — Both SV-1 and SV-2

Figure 14 — ROI -Test #2 — SV-1 Only

Figure 15— ROI — Test #4 — SV-2 Only

Figure 16 — ROI — Test #5 — SV-1 Only with 50% Dilution Air
Figure 16 — ROI — Test #6 — SV-2 Only with 50% Dilution Air
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Section 16: Tables

Attach new tables specific to this report in order of discussion in the text. Tables required in Appendix H should not be included in
this section. New tables must include those listed below. Attach additional tables as needed and list below.

O Table 1 Remediation and Monitoring Point Construction Summary

Table 1 — Pilot Test and Monitoring Point Data Sheets
Table 2 — Effluent Analytical Summary Table
Table 3 — Total VOC concentrations

Section 17: Appendices

Attach all required or applicable appendices in the following order. Indicate those appendices that are included in this report by
marking the check box. All reproduced data must be legible. Attach additional appendices as needed and list below.

O Appendix A Waste handling and disposal documentation, required permit/approval applications and/or acquired
permit/approvals, and Guidance Document 7-09b Air Emissions Screening Spreadsheet documentation.

O Appendix B Focused investigation tables, figures, and other information, if applicable.

X Appendix C Boring logs, construction diagrams, and MDH Well and Boring Records for all remediation and
monitoring points.

X Appendix D Copies of laboratory analytical reports, including a copy of the chain-of-custody form. Include laboratory
QA/QC data, chromatograms, and MDH laboratory certification number.

X Appendix E Excerpts from manufacturer- or vendor-supplied equipment and instrumentation manuals.

X  Appendix F Field or sampling data sheets or logs (sampling forms, field crew notes, etc.).

X  Appendix G Updated life-cycle cost estimate for the proposed corrective action and, if applicable, updated life-cycle
cost estimates for non-selected alternatives.

X Appendix H Cumulative and updated tables and figures from Guidance Document 4-06 Investigation Report Form.

X Appendix | Additional site investigation, site monitoring, and interim corrective action methods and procedures and

associated documentation (boring logs, sampling information forms, laboratory analytical reports, etc.).
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Table 1

Pilot Test Data Sheet

Former Union 76
Mille Lacs Oil

Cambridge, MN

Total
Vacuum - |Vacuum - Vacuum PID Diluti
SVE-1 [SVE-2 Pre- Pre- SV-1 SV-1 SV-2 SV-2 i TO-15 ilution
. . . Post- . X . X Stack Reading Air
Date Run # |approx |approx |Time manifold manifold Moisture Velocity |Airflow Velocity Airflow Temp (F) |Effluent Sample approx
% % (SV-1) (SV-2) FPM (SFM) FPM (SFM) p Collected |o,
) ) Separator (ppm) (]
(in H20) (in H20) )
(in H20)
Notes
11/16/2015 100 100 12:21:00 PM NA* NA* -19 NA* NA* NA* NA* NA* 906 0 NA*- H2K Installed Gauges not working
properly
11/16/2015 100 100 12:52:00 PM NA* NA* -25 NA* NA* NA* NA* NA* 1070 E-1 0 NA*- H2K Installed Gauges not working
properly
11/16/2015 100 100 1:45:00 PM -20.6 -20.6 -25 700 34 1140 55 65 1010 0
1 Switched to hand measurements with fluke
11/16/2015 100 100 2:35:00 PM -22.8 -22.5 -22.5 1100 40 1415 69 70 1025 0
11/16/2015 100 100 3:22:00 PM -31.1 -32.2 -29 1200 55 1880 75 72 1126 0
11/16/2015 100 100 4:02:00 PM -31.9 -31.9 -30 750 51 1065 59 70 1087 0

11/17/2015

100

100

1:18:00 PM

-37

-37.4

760

1400

1216

11/17/2015 100 0 8:53:00 AM -43.4 - -40 1300 62 - - 74 1100 0
11/17/2015 100 0 9:54:00 AM -50.5 - -41 1132 57 - - 76 945 0
11/17/2015 2 100 0 10:35:00 AM -51.5 - -49 1128 55 - - 83 977 0
11/17/2015 100 0 11:33:00 AM -50.3 - -45 1147 56 - - 85 978 0
11/17/2015 100 0 12:57:00 PM -51 - -50 1135 55 - - 80 1498 0

samﬁle

1:02 PM - Opened both wells for TO-15




Table 1

Pilot Test Data Sheet

Former Union 76
Mille Lacs Oil
Cambridge, MN

11/17/2015 0 100 1:26:00 PM - -51.6 -49 - - 1300 58 80 1104 0

11/17/2015 0 100 2:08:00 PM - -53.5 -50 - - 1376 60 82 1036 0

11/17/2015 0 100 12:00:00 AM - -54.4 -50 - - 1270 61 77 939 0

11/17/2015 0 100 3:32:00 PM - -53.8 -50 - - 1149 57 80 1066 0

11/18/2015 100 0 8:50:00 AM -25 - 23 806 37 - - 72 1250 50 |Tuweaked dilution air valve to keep vacuum
@ -25(in H20)

11/18/2015 100 0 9:44:00 AM -25 - 22 750 31 - - 73 1437 50 |Tuweaked dilution air valve to keep vacuum
@ -25(in H20)

11/18/2015 100 0 [10:30:00 AM -25 - 23 950 51 - - 73 1452 50 |Tuweaked dilution air valve to keep vacuum
@ -25(in H20)

11/18/2015 100 0 [11:25:00 AM -25 - 21 900 45 - - 73 1455 50 |Tuweaked dilution air valve to keep vacuum
@_25(in H20)

11/18/2015 0 100 | 11:55:00 AM - -26.5 - - - - - - - 50 |set vacuum to -26.5(in H20) then waited
appx 1 hour for system to equilibrate.

11/18/2015 0 100 1:21:00 PM - -26.8 -22 - - 929 46 74 1313 50 Vac - SV-2 -27.5(in H20) - Opened dilution
to get to -26.8(in H20)

11/18/2015 0 100 2:20:00 PM - -27 -22 - - 862 43 73 1372 50

11/18/2015 0 100 2:55:00 PM - -27.9 -22.5 - - 815 43 73 1460 50

11/18/2015 0 100 3:33:00 PM - -28 -23 - - 820 42 70 1487 50

11/18/2015 100 100 4:00:00 PM -33 -33 -31.5 946 47 883 44 74 1699 E-3 0

Opened both wells for TO-15 sample




Table 1

Pilot Test Data Sheet
Former Union 76

Mille Lacs Oil
Cambridge, MN

Run # B4 Startup
Monitoring ?r'::";f/ ?r'::";f/ ime Differential Pressure[ . Differential Pressure[ . Differential Pressure[ . Differential Pressure
PaintiD |0 ) Reading (in WC) Reading (in WC) Reading (in WC) Reading (in WC)
MW-3 18 27 9:48:00 AM 0.00
P-1S 29 40 9:50:00 AM 0.1
P-2S 42 18 9:45:00 AM -0.03
P-2D 42 18 9:45:00 AM 0.02
P-3S 27 21 9:55:00 AM 0.05
P-3D 27 21 9:55:00 AM 0.04
P-4D 70 70 10:00:00 AM 0.02
P-5S 151 149 10:05:00 AM 0.03
MW-1 157 155 10:10:00 AM 0.05
P-6D 87 61 10:12:00 AM 0.05
P-7S 8 81 10:15:00 AM -0.07
P-7D 8 81 10:15:00 AM 0.08
P-8D 116 " 10:20:00 AM 0.14
MW-11 140 144 10:22:00 AM 0.09
P-9S 76 104 10:25:00 AM 0.05
P-9D 76 104 10:25:00 AM 0.10
P-10S 134 158 10:30:00 AM 0.09
P-10D 134 158 10:30:00 AM 0.09
MW-7 101 126 10:45:00 AM 0.13
MW-8 149 176 10:50:00 AM 0.1
MW-9 217 241 11:45:00 AM 0.08
MW-6 362 386 11:00:00 AM 0.03
MW-6A 365 393 11:00:00 AM 0.01
MW-10 522 552 11:15:00 AM 0.01

Notes:




Table 1
Pilot Test Data Sheet
Former Union 76

Mille Lacs Oil

Cambridge MN
Run # 1 Shallow
Monitorin Distance |Distance Differential Differential Differential Differential Differential Pressure
Point ID 9 from SV-from SV{Time Pressure Reading |Time Pressure Reading |Time Pressure Reading |Time Pressure Reading |Time Readi in WC u
oin 1 (ft.) 2 (ft.) (in WC) (in WC) (in WC) (in WC) eading (in )
P-1S 29 40 12:51 PM -4.54 2:06 PM -4.90 3:01:00 PM -5.62 3:42 PM -5.75 4:11 PM -5.02
P-2S 42 18 12:52 PM -8.31 2:07 PM -9.12 3:03:00 PM -11.34 3:43 PM -11.43 4:11 PM -10.87
P-3S 27 21 12:53 PM -2.51 2:10 PM -0.42 3:05:00 PM 0.10 3:45 PM -0.32 4:15 PM -0.33
P-5S 151 149 12:55 PM -0.11 2:15 PM -0.51 3:09:00 PM -0.59 3:48 PM -0.25 4:20 PM -0.25
P-7S 78 81 12:58 PM -1.49 2:17 PM -2.10 3:15:00 PM -2.43 3:52 PM -2.57 4:26 PM -2.42
P-9S 76 104 1:05 PM -0.72 2:22 PM -0.60 3:20:00 PM -0.80 3:54 PM -0.79 4:30 PM -0.79
P-10S 134 158 1:06 PM -0.50 2:24 PM -0.47 3:23:00 PM -0.62 3:56 PM -0.63 4:32 PM -0.63

Notes: Shallow Monitoring Points Only




Table 1

Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 1 Deep

Monitoring Point

Distance

Distance

Differential Pressure

Differential Pressure

Differential Pressure

Differential Pressure

Differential Pressure

ID ‘;"(’f't'_‘) Sv- ;"(’fT) SV-|Time Reading (inwc) | '™ Reading (inwc) | '™ Reading (inwc) | '™ Reading (inwc)  |'™e Reading (in WC)
MW-3 18 27 12:50:00 PM 0.00 2:05:00 PM -0.05 3:00:00 PM -0.43 3:41:00 PM -0.02 4:09:00 PM -0.05

P-2D 42 18 12:52:00 PM -8.78 2:08:00 PM -9.77 3:03:00 PM -11.96 3:44:00 PM -12.01 4:11:00 PM -11.49
P-3D 27 21 12:53:00 PM -11.40 2:12:00 PM -12.05 3:06:00 PM -14.10 3:46:00 PM -14.16 4:17:00 PM -13.85
P-4D 70 70 12:54:00 PM -3.61 2:13:00 PM -4.24 3:08:00 PM -5.30 3:46:00 PM -5.47 4:18:00 PM -5.35

MW-1 157 155 12:56:00 PM -0.32 2:14:00 PM -0.18 3:10:00 PM -0.18 3:48:00 PM -0.80 4:21:00 PM -0.69

P-6D 87 61 12:57:00 PM -3.38 2:16:00 PM -3.68 3:12:00 PM -4.23 3:50:00 PM -4.55 4:25:00 PM -4.48

P-7D 78 81 12:58:00 PM -3.12 2:19:00 PM -3.43 3:16:00 PM -4.14 3:53:00 PM -4.24 4:27:00 PM -4.16

P-8D 116 117 1:00:00 PM -1.03 2:21:00 PM -1.11 3:18:00 PM -1.42 3:53:00 PM -1.49 4:28:00 PM -1.46

MW-11 140 144 1:01:00 PM -0.42 2:20:00 PM -0.48 3:19:00 PM -0.66 3:54:00 PM -0.57 4:29:00 PM -0.58

P-9D 76 104 1:05:00 PM -1.80 2:23:00 PM -1.68 3:21:00 PM -2.08 3:55:00 PM -2.14 4:30:00 PM -2.08

P-10D 134 158 1:06:00 PM -0.76 2:25:00 PM -0.65 3:24:00 PM -0.90 3:57:00 PM -0.91 4:32:00 PM -0.91

MW-7 101 126 1:10:00 PM -1.42 2:26:00 PM -1.50 3:25:00 PM -1.84 3:56:00 PM -1.78 4:31:00 PM -1.75

MW-8 149 176 1:11:00 PM -0.44 2:27:00 PM -0.32 3:26:00 PM -0.67 3:58:00 PM -0.55 4:32:00 PM -0.54

MW-9 217 241 1:12:00 PM -0.02 2:29:00 PM -0.60 3:27:00 PM -0.11 3:59:00 PM -0.43 4:35:00 PM -0.38

MW-6 362 386 1:13:00 PM 0.03 2:30:00 PM 0.03 3:30:00 PM -0.51 4:00:00 PM 0.00 4:40:00 PM 0.00

MW-6A 365 393 1:13:00 PM 0.01

MW-10 522 552 1:14:00 PM 0.01

Notes: Deep monitoring points only




Table 1

Pilot Test Data Sheet

Former Union 76

Mille Lacs Oil

Carmbricge-Mi
Run # 2 Shallow
Wonioring Pt 0 o' St S it L it i L Dfrentie reseure
P-1S 29 40 9:24:00 AM -5.08 10:15:00 AM -5.17 11:08:00 AM -5.22 12:35:00 PM -5.42
P-2S 42 18 9:26:00 AM -6.71 10:15:00 AM -7.83 11:09:00 AM -8.12 12:36:00 PM -8.24
P-3S 27 21 9:28:00 AM -0.13 10:17:00 AM -0.20 11:10:00 AM 0.10 12:38:00 PM -0.80
P-5S 151 149 9:31:00 AM -0.11 10:19:00 AM -0.20 11:13:00 AM -0.19 12:42:00 PM -0.20
P-7S 78 81 9:35:00 AM -1.23 10:21:00 AM -1.59 11:16:00 AM -3.31 12:45:00 PM -3.30
P-9S 76 104 9:39:00 AM -0.73 10:24:00 AM -0.84 11:20:00 AM -0.83 12:49:00 PM -0.86
P-10S 134 158 9:41:00 AM -0.48 10:27:00 AM -0.60 11:22:00 AM -0.55 12:51:00 PM -0.56

Notes: Shallow monitoring points only




Table 1

Pilot Test Data Sheet

Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 2 Deep

Wniaring Pin 0 o S o - i Dol e rime Dol e 1o Dol e rme oo
MW-3 18 27 9:23:00 AM 0.00 10:14:00 AM 0.00 11:07:00 AM 0.01 12:34:00 PM 0.00
P-2D 42 18 9:27:00 AM -7.05 10:16:00 AM -8.16 11:09:00 AM -8.44 12:37:00 PM -8.54
P-3D 27 21 9:29:00 AM -10.59 10:17:00 AM -11.68 11:11:00 AM -11.98 12:40:00 PM -12.12
P-4D 70 70 9:30:00 AM -3.78 10:18:00 AM -4.57 11:12:00 AM -4.76 12:41:00 PM -4.84
MW-1 157 155 9:32:00 AM -0.32 10:19:00 AM -0.51 11:14:00 AM -0.51 12:43:00 PM -0.52
P-6D 87 61 9:34:00 AM -2.56 10:20:00 AM -3.03 11:15:00 AM -3.17 12:44:00 PM -3.16
P-7D 78 81 9:36:00 AM -3.44 10:21:00 AM -3.95 11:17:00 AM -4.04 12:47:00 PM -4.07
P-8D 116 117 9:37:00 AM -1.07 10:22:00 AM -1.33 11:18:00 AM -1.33 12:48:00 PM -1.33
MW-11 140 144 9:38:00 AM -0.47 10:22:00 AM -0.61 11:19:00 AM -0.60 12:49:00 PM -0.57
P-9D 76 104 9:40:00 AM -1.93 10:24:00 AM -2.20 11:21:00 AM -2.21 12:50:00 PM -2.24
P-10D 134 158 9:42:00 AM -0.73 10:27:00 AM -0.89 11:22:00 AM -0.84 12:52:00 PM -0.86
MW-7 101 126 9:43:00 AM -1.68 10:26:00 AM -1.98 11:23:00 AM -1.98 12:51:00 PM -1.97
MW-8 149 176 9:44:00 AM -0.47 10:28:00 AM -0.55 11:24:00 AM -0.55 12:53:00 PM -0.55
MW-9 217 241 9:45:00 AM -0.03 10:29:00 AM -0.04 11:25:00 AM -0.02 12:54:00 PM -0.01
MW-6 362 386 9:46:00 AM 0.03 10:30:00 AM 0.03 -- -- -- --
MW-6A 365 | 393 - - - - - - - -
MW-10 522 | 552 - - - - - - - -

Notes: Deep monitoring points only




Table 1

Pilot Test Data Sheet
Former Union 76

Run # 4 Shallow

e tacson

Cambridge, MN

Distance |Distance Differential Differential Differential
Monitoring Point ID from SV-from SV{Time Pressure Reading [Time Pressure Reading | Pressure Reading
1(f) |2 (ft) (in WC) (in WC) (in WC)

P-1S 29 40 1:38:00 PM -3.46 2:30:00 PM -3.26 -3.17
P-2S 42 18 1:39:00 PM -13.20 2:32:00 PM -13.78 -13.74
P.3S 27 21 1:42:00 PM -0.88 2:34:00 PM -0.94 -0.84
P-5S 151 149 1:45:00 PM -0.20 2:39:00 PM -0.21 -0.31
P-7S /8 81 1:53:00 PM -2.93 2:42:00 PM -2.89 -3.57
P-9S 76 104 1:56:00 PM -0.56 2:50:00 PM -0.57 -0.61
P-10S 134 158 1:57:00 PM -0.44 2:53:00 PM -0.45 -0.51

Notes: Shallow monitoring points only




Table 1
Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 4 Deep

Distance

Distance

Differential Pressure

Differential Pressure

Differential Pressure

Monitoring Point ID :"(’fT) Sv- fz"(’f't'_‘) SV-[Time Reading (inwc)  |Me Reading (inwc)  |Me Reading (in WC)
MW-3 18 27 1:37:00 PM 0.00 2:29:00 PM 0.00 3:10:00 PM 0.00
P-2D 42 18 1:40:00 PM -13.97 2:33:00 PM -14.56 3:12:00 PM -14.45
P-3D 27 21 1:43:00 PM -14.16 2:36:00 PM -14.60 3:14:00 PM -14.50
P-4D 70 70 1:44:00 PM -5.07 2:37:00 PM -5.26 3:15:00 PM -5.42
MW-1 157 155 1:46:00 PM -0.56 2:40:00 PM -0.58 3:16:00 PM -0.79
P-6D 87 61 1:47:00 PM -4.97 2:41:00 PM -5.29 3:17:00 PM -5.41
P-7D 78 81 1:53:00 PM -3.58 2:43:00 PM -3.57 3:20:00 PM -3.69
P-8D 116 117 1:54:00 PM -1.21 2:47:00 PM -1.21 3:21:00 PM -1.31
MW-11 140 144 1:55:00 PM -0.55 2:48:00 PM -0.54 3:22:00 PM -0.62
P-9D 76 104 1:56:00 PM -1.47 2:51:00 PM -1.45 3:24:00 PM -1.54
P-10D 134 158 1:57:00 PM -0.64 2:53:00 PM -0.63 3:25:00 PM -0.73
MW-7 101 126 1:58:00 PM -1.38 2:52:00 PM -1.37 3:26:00 PM -1.45
MW-8 149 176 1:59:00 PM -0.45 2:54:00 PM -0.42 3:27:00 PM -0.52
MW-9 217 241 2:00:00 PM 0.04 2:55:00 PM -0.01 3:28:00 PM -0.11
MW-6 362 386 2:02:00 PM 0.08

MW-6A 365 | 393 - -

MW-10 522 | 552 - -

Notes: Deep monitoring points only




Table 1
Pilot Test Data Sheet
Former Union 76

Mille Lacs Oil
ambridge MN
Run # 5 Shallow
Distance Dist f sV Differential Differential Differential Differential
Monitoring Point ID from SV- 2 |itance rom TTime Pressure Reading [Time Pressure Reading [Time Pressure Reading [Time Pressure Reading
1 (ft.) (ft.) (in WC) (in WC) (in WC) (in WC)
P-1S 29 40 9:17:00 AM 0.43 10:07:00 AM 0.30 10:57:00 AM 0.38 11:28:00 AM 0.20
P-2S 42 18 9:18:00 AM -1.38 10:08:00 AM -2.21 10:58:00 AM -2.42 11:29:00 AM -2.44
P-3S 27 21 9:19:00 AM -0.03 10:10:00 AM -0.13 11:01:00 AM -0.20 11:30:00 AM -0.20
P-5S 151 149 9:21:00 AM -0.04 10:13:00 AM -0.10 11:04:00 AM -0.06 11:34:00 AM -0.06
P-7S 78 81 9:27:00 AM -0.01 10:16:00 AM 0.21 11:06:00 AM 0.74 11:36:00 AM 0.15
P-9S 76 104 9:32:00 AM -0.38 10:21:00 AM -0.47 11:12:00 AM -0.40 11:40:00 AM -0.43
P-10S 134 158 9:34:00 AM -0.23 10:23:00 AM -0.38 11:13:00 AM -0.26 11:42:00 AM -0.29

Notes: Shallow monitoring points only




Table 1

Pilot Test Data Sheet

Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 5 Deep

Wniaring Pin 0 o S o - i Dol e rime Dol e 1o Dol e rme oo
MW-3 18 27 9:16:00 AM 0.05 10:06:00 AM 0.03 10:57:00 AM -0.07 11:27:00 AM -0.07
P-2D 42 18 9:18:00 AM -3.70 10:09:00 AM -4.45 11:00:00 AM -4.57 11:29:00 AM -4.51
P-3D 27 21 9:19:00 AM -5.60 10:11:00 AM -6.33 11:02:00 AM -6.43 11:30:00 AM -6.35
P-4D 70 70 9:20:00 AM -2.04 10:12:00 AM -2.69 11:03:00 AM -2.61 11:32:00 AM -2.59
MW-1 157 155 9:22:00 AM -0.15 10:14:00 AM -0.31 11:04:00 AM -0.24 11:34:00 AM -0.22
P-6D 87 61 9:25:00 AM -1.39 10:15:00 AM -1.75 11:05:00 AM -1.77 11:35:00 AM -1.75
P-7D 78 81 9:28:00 AM -1.85 10:17:00 AM -2.22 11:07:00 AM -2.21 11:37:00 AM -2.19
P-8D 116 117 9:30:00 AM -0.63 10:19:00 AM -0.82 11:10:00 AM -0.78 11:38:00 AM -0.78
MW-11 140 144 9:31:00 AM -0.26 10:20:00 AM -0.35 11:11:00 AM -0.35 11:39:00 AM -0.32
P-9D 76 104 9:33:00 AM -1.02 10:22:00 AM -1.26 11:12:00 AM -1.10 11:40:00 AM -1.20
P-10D 134 158 9:35:00 AM -0.39 10:24:00 AM -0.54 11:13:00 AM -0.38 11:42:00 AM -0.47
MW-7 101 126 9:36:00 AM -0.86 10:23:00 AM -1.08 11:14:00 AM -0.79 11:41:00 AM -0.92
MW-8 149 176 9:37:00 AM -0.25 10:25:00 AM -0.37 11:14:00 AM -0.26 11:43:00 AM -0.26
MW-9 217 241 9:38:00 AM -0.02 10:26:00 AM -0.03 11:15:00 AM 0.03 11:44:00 AM -0.03
MW-6 362 | 386

MW-6A 365 | 393

MW-10 522 | 552

Notes: Deep monitoring points only




Table 1
Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil

Run # 6 Shallow

Cambridge, NIN

Montorng Pant o rom SV rom' Sv 1o Dfretiel e i Dfretil e i Dfretie e i v resure
P-1S 29 40 12:55:00 PM 0.33 1:54:00 PM 0.30 2:30:00 PM 0.29 3:12:00 PM 0.40
P-2S 42 18 12:56:00 PM -2.64 1:55:00 PM -2.62 2:31:00 PM -2.51 3:13:00 PM -2.50
P-3S 27 21 12:58:00 PM -0.15 1:56:00 PM -0.14 2:33:00 PM -0.13 3:14:00 PM -0.09
P-5S 151 149 1:00:00 PM -0.38 2:00:00 PM -0.07 2:36:00 PM -0.07 3:18:00 PM -0.80
P-7S 78 81 1:03:00 PM 0.55 2:04:00 PM 0.20 2:40:00 PM 0.07 3:21:00 PM 0.11
P-9S 76 104 1:08:00 PM -0.61 2:08:00 PM -0.28 2:43:00 PM -0.24 3:25:00 PM -0.29
P-10S 134 158 1:10:00 PM -0.49 2:10:00 PM -0.25 2:44:00 PM -0.19 3:26:00 PM -0.24

Notes: Shallow monitoring points only




Table 1
Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 6 Deep

Woiaring Poin 0 oS o - i Dt ™ frime Dt ™ frime Dt ™ frime B
MW-3 18 27 12:54:00 PM -0.04 1:54:00 PM -0.05 2:29:00 PM 0.31 3:12:00 PM -0.06
P-2D 42 18 12:57:00 PM -7.38 1:56:00 PM -7.31 2:32:00 PM -6.96 3:13:00 PM -7.00
P-3D 27 21 12:58:00 PM -7.44 1:57:00 PM -7.32 2:33:00 PM -6.95 3:15:00 PM -6.99
P-4D 70 70 12:59:00 PM -2.74 1:59:00 PM -2.87 2:34:00 PM -2.65 3:16:00 PM -2.74
MW-1 157 155 1:01:00 PM -0.62 2:01:00 PM -0.33 2:37:00 PM -0.31 3:19:00 PM -0.35
P-6D 87 61 1:02:00 PM -3.11 2:03:00 PM -2.84 2:38:00 PM -2.75 3:20:00 PM -2.77
P-7D 78 81 1:04:00 PM -2.17 2:04:00 PM -1.90 2:41:00 PM -1.83 3:22:00 PM -1.90
P-8D 116 117 1:05:00 PM -0.94 2:05:00 PM -0.72 2:42:00 PM -0.67 3:23:00 PM -0.74
MW-11 140 144 1:07:00 PM -0.55 2:06:00 PM -0.31 2:42:00 PM -0.28 3:23:00 PM -0.34
P-9D 76 104 1:09:00 PM -1.08 2:09:00 PM -0.79 2:43:00 PM -0.71 3:25:00 PM -0.77
P-10D 134 158 1:10:00 PM -0.59 2:11:00 PM -0.35 2:44:00 PM -0.30 3:27:00 PM -0.38
MW-7 101 126 1:11:00 PM -0.97 2:09:00 PM -0.60 2:45:00 PM -0.55 3:26:00 PM -0.63
MW-8 149 176 1:12:00 PM -0.56 2:15:00 PM -0.33 2:46:00 PM -0.17 3:27:00 PM -0.24
MW-9 217 241 1:13:00 PM -0.30 2:12:00 PM -0.03 2:47:00 PM -0.02 3:28:00 PM -0.05
MW-6 362 386 1:14:00 PM -0.29 2:13:00 PM -0.05 2:48:00 PM 0.02 3:29:00 PM -0.03
MW-6A 365 | 393

MW-10 522 | 552

Notes: Deep monitoring points only




Table 2
Effluent Analytical Summary
Former Union 76
Mille Lacs Oil
Cambridge, MN

Parameter Method | Matrix Units CAS
E-1 E-2 E-3
Method TO-15
1,2,4-Trimethylbenzene TO-15 Air ug/m3 95-63-6 104000 245000 147000
1,3,5-Trimethylbenzene TO-15 Air ug/m3 108-67-8 67700 118000 81700
4-Ethyltoluene TO-15 Air ug/m3 622-96-8 69100 113000 79800
Benzene TO-15 Air ug/m3 71-43-2 3690000 3780000 4050000
Cyclohexane TO-15 Air ug/m3 110-82-7 14400000 15300000 15800000
Ethylbenzene TO-15 Air ug/m3 100-41-4 482000 678000 626000
Methylene Chloride TO-15 Air ug/m3 75-09-2 167000 187000 198000
Toluene TO-15 Air ug/m3 108-88-3 3260000 3340000 4290000
mé&p-Xylene TO-15 Air ug/m3 179601-23-1 1660000 2450000 2070000
n-Heptane TO-15 Air ug/m3 142-82-5 4690000 5180000 5380000
n-Hexane TO-15 Air ug/m3 110-54-3 11100000 11300000 11700000
o-Xylene TO-15 Air ug/m3 95-47-6 459000 735000 <31400
Notes:
BOLD = The analyte has a detection at a quantifiable numerical value
Un-BOLD = The analyte was not detected at or above the adjusted Method Detection Limit (MDL)

Only detected compounds are shown




Table 3

Total VOCs
Former Union 76
Mille Lacs Oil

Cambridge, MN

Parameter Method | Matrix [ Units CAS E1 % of VOCs E-2 % of VOCs E3 % of VOCs

Method TO-15
1,2,4-Trimethylbenzene TO-15 Air ug/m3 95-63-6 104,000 0.26% 245,000 0.56% 147,000 0.33%
1,3,5-Trimethylbenzene TO-15 Air ug/m3 108-67-8 67,700 0.17% 118,000 0.27% 81,700 0.18%
4-Ethyltoluene TO-15 Air ug/m3 622-96-8 69,100 0.17% 113,000 0.26% 79,800 0.18%
Benzene TO-15 Air ug/m3 71-43-2 3,690,000 9.19% 3,780,000 8.70% 4,050,000 9.11%
Cyclohexane TO-15 Air ug/m3 110-82-7 14,400,000 35.87% 15,300,000 35.23% 15,800,000 35.54%
Ethylbenzene TO-15 Air ug/m3 100-41-4 482,000 1.20% 678,000 1.56% 626,000 1.41%
Methylene Chloride TO-15 Air ug/m3 75-09-2 167,000 0.42% 187,000 0.43% 198,000 0.45%
Toluene TO-15 Air ug/m3 108-88-3 3,260,000 8.12% 3,340,000 7.69% 4,290,000 9.65%
m&p-Xylene TO-15 Air ug/m3 179601-23-1 1,660,000 4.13% 2,450,000 5.64% 2,070,000 4.66%
n-Heptane TO-15 Air ug/m3 142-82-5 4,690,000 11.68% 5,180,000 11.93% 5,380,000 12.10%
n-Hexane TO-15 Air ug/m3 110-54-3 11,100,000 27.65% 11,300,000 26.02% 11,700,000 26.32%
o-Xylene TO-15 Air ug/m3 95-47-6 459,000 1.14% 735,000 1.69% 31,300 0.07%

Total VOCs 40,148,800 43,426,000 44,453,800
Notes: PID Reading 1,070 1,216 1,699

Detected comounds only




Appendix A

Waste Handling and Disposal Documents



Appendix B

Intentionally left Blank



Appendix C

Boring Logs / Construction Diagrams
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VQV WENCK

Responsive partner. Exceptional outcomes.

ASSOCIATES

LOG OF Vent Well SV-1

(Page 1 of 1)

Mille Lacs Oil - Former Union 76 Dates (boring)  :11/9/15 Drilling Contractor : Midwestern Drilling
Pilot Test Dates (mon. well) : 11/9/15 Driller : Dusty Schroeder
Cambridge, MN Hole Diameter ~ : 10" Driller Assistant  : Tucker
Project # B3228-0009 Drilling Method  : Push probe/HSA Logged By : Dan Larson
Sampling Method : Macro Core Checked By : Adam Zobel
QS Sample Type General Location:
@.
3 [ Dual Tube Sample Near Buchanon Street =
- m KX] Macro Core Sample E:
8 | 5 77 Split Spoon Sample | g Vent Well: SV-1
(] o S| gl ©
£ % T o ol g
£ ol 9|l s |E || - Protective Casing
AR DESCRIPTION s1o|3|& —
= < | D] O |||l o
0— 962
Grass Surface
. Organic SILT (ML), dark brown, moist
(Topsaoil)
7 1 SANDY SILT (SM), dark brown, medium — Grout
) | stiff, moist 22263.3/5
i SILTY SAND (SM), dark brown, medium
i dense 4" PVC Casing
wet 3-5'
5— 957
moist to wet 5-7.5'
Bentonite Seal
2925( 3/5
i SAND, Poorly Graded (SP),
gray-brown, fine grained, moist
10— 952
1883(3.2/5 — Sand Pack
4" Stainless Steel
15— 947 Screen
2012(3.1/5
Wet @ 18.5'
20— 942
25—

Water level based on soil saturation during soil sampling (11/9/15)




01-28-2016 \\FRANCIS\VoI1\3228 - Mille Lacs Qil\09 Pilot Test Cambridge\Quicklog\SV-2.bo

VIRV
(A JENS

Responsive partner. Exceptional outcomes.

LOG OF Vent Well SV-2

(Page 1 of 1)

Mille Lacs Oil - Former Union 76 Dates (boring)

1 11/9/15

Drilling Contractor : Midwestern Drilling

Pilot Test Dates (mon. well) : 11/9/15 Driller : Dusty Schroeder
Cambridge, MN Hole Diameter ~ : 10" Driller Assistant  : Tucker
Project # B3228-0009 Drilling Method  : Push probe/HSA Logged By : Dan Larson
Sampling Method : Macro Core Checked By : Adam Zobel
QS Sample Type General Location:
B
3 [ Dual Tube Sample Approx. 30 feet east of SV-1 =
- m KX] Macro Core Sample “‘;’
8 | 5 77 Split Spoon Sample _| 8 Vent Well: SV-2
%) ®) S| 0o| Q
£ % T o ol z| I
£ S| o | o s |E || - Protective Casing
g | 8|o|z DESCRIPTION 5lol3| & —
o |[<|D|o 6 la|a|o
0— 962 nlw
N\Grass Surface
. SANDY SILT (SM), dark brown, moist - Grout
= 4" PVC Casing
2209( 3/5
I I~Bentonite Seal
i SILTY SAND (SM), grey-brown, fine
51 957 + grained, medium dense, moist to slightly -
i wet :
1688( 3/5
- —Sand Pack
i SAND, Poorly Graded (SP),
grey-brown, fine grained, moist,
10— 952 rust-brown lamination
4" Stainless Steel
7 Screen
2437(3.9/5
15— 947 —
i v
20— 942
25—

Water level based on soil saturation in SV-1 during soil sampling (11/9/15)




01-28-2016 \\FRANCIS\VoI1\3228 - Mille Lacs Qil\09 Pilot Test Cambridge\Quicklog\P-1S.bo

VIRV
(A JENS

Responsive partner. Exceptional outcomes.

LOG OF Monitoring Point P-1S

(Page 1 of 1)

Mille Lacs Oil - Former Union 76
Pilot Test
Cambridge, MN

Dates (boring) :11/10/15
Dates (mon. well) : 11/10/15
Hole Diameter 1 3.25"

Project # B3228-0009

Drilling Method

: Push probe
Sampling Method : Dual Tube (3-1/4")

Drilling Contractor : Midwestern Drilling

Driller : Dusty Schroeder
Driller Assistant  : Tucker

Logged By : Dan Larson
Checked By : Adam Zobel

6" Protective Cover
—Soil cuttings
— Bentonite Seal

1/4" Nylaflow Tubing

—Sand Pack

QS Sample Type General Location:
&)
3 [ Dual Tube Sample 29 feet south-southeast
- E [ZX7] Macro Core Sample of Sv-1 g
Lgé ;% V7] Split Spoon Sample E o
£ % < T
£ | §l8 | g
Q. Q.
3 =3 a DESCRIPTION = %
0— 962
— N\Grass Surface
. SILTY SAND (SM), fine grained, dark
SM brown, moist
4 sC CLAYEY SAND (SC), some silt, dark gray,
fine grained, moist to wet
7 SM SILTY SAND (SM), gray-brown, fine
9 grained, medium dense, moist
S 957 \-Decreasing silt towards bottom
10— 952
15— 947
20— 942
25—

12" Stainless Steel Screen

Notes: Used Geoprobe Dual-tube 3-1/4" to set monitoring points. Water level based on

soil saturation in SV-1 during soil sampling (11/9/15)




VQV WENCK

LOG OF Monitoring Point P-2S / 2D

Responsive partner. Exceptional outcomes. (Page 1 0f 1)

Mille Lacs Oil - Former Union 76 Dates (boring)  :11/10/15 Drilling Contractor : Midwestern Drilling
Pilot Test Dates (mon. well) : 11/10/15 Driller : Dusty Schroeder
Cambridge, MN Hole Diameter  :3.25" Driller Assistant  : Tucker
Project # B3228-0009 Drilling Method  : Push probe Logged By : Dan Larson
Sampling Method : Dual Tube (3-1/4") Checked By : Adam Zobel
QS Sample Type General Location:
C”.
3 [ 1 Dual Tube Sample 42 feet east-southeast
- w X Macro Core Sample | °F SV g Monitoring Points
Lgé ;% /] Split Spoon Sample E o 2S and 2D
£ % 2 I
£ |28 | 2
Q. Q
%) o
g | g3 DESCRIPTION gl
0— 962 —
Grass Surface 6" Protective Cover
. SILTY SAND (SM), trace gravel, fine — Soil cuttings
| SM grained, dark brown, moist — Bentonite Seal
| 1/4" Nylaflow Tubing
4 SAND, Poorly Graded (SP), gray, very
SP| fine grained, trace silt, wet i
5-1 957 12" Stainless Steel Screen
SILTY SAND (SM), gray-brown, fine || —Sand Pack
i grained, medium dense, moist
SM
1/4" Nylaflow Tubing
i SAND, Poorly Graded (SP), gray-brown,
i fine grained, medium dense, moist )
—Bentonite Seal
10— 952
SP
i —Sand Pack
12" Stainless Steel
15— 947 Screen
i v
20— 942
25—

01-28-2016 \\FRANCIS\Vol1\3228 - Mille Lacs Oil\09 Pilot Test Cambridge\Quicklog\P-2S-2D.bo

Notes: Used Geoprobe Dual-tube 3-1/4" to set monitoring points. Water level based on
soil saturation in SV-1 during soil sampling (11/9/15)




VQV WENCK

LOG OF Monitoring Point P-3S / 3D

Responsive partner. Exceptional outcomes. (Page 1 0f 1)

Mille Lacs Oil - Former Union 76 Dates (boring)  :11/10/15 Drilling Contractor : Midwestern Drilling
Pilot Test Dates (mon. well) : 11/10/15 Driller : Dusty Schroeder
Cambridge, MN Hole Diameter ~ : 3.25" Driller Assistant  : Tucker
Project # B3228-0009 Drilling Method  : Push probe Logged By : Dan Larson
Sampling Method : Dual Tube (3-1/4") Checked By : Adam Zobel
QS Sample Type General Location:
@.
3 [ Dual Tube Sample 27 feet north-northeast
- m [ZX7] Macro Core Sample of Sv-1 g Monitoring Points
Lgé % /] Split Spoon Sample % o 3S and 3D
£ % E T
£ | £3 | 2
Q. Q
(D] @
g | 2|3 DESCRIPTION | =
0— 962 —
Grass Surface 6" Protective Cover
. SILTY SAND (SM), trace gravel, fine — Soil cuttings
SM grained, trace gravel, dark brown, moist — Bentonite Seal
1/4" Nylaflow Tubing
SAND, Poorly Graded (SP), gray, very
7 sp| fine grained, trace silt, wet
5-1 957 L 12" Stainless Steel Screen

1—Sand Pack

SILTY SAND (SM), gray, fine grained,
medium dense, moist

1/4" Nylaflow Tubing

4 SAND, Poorly Graded (SP), gray-brown,
fine grained, medium dense, moist

10— 952 Very dense 10-1%' ]

— Bentonite Seal

i SP
i —Sand Pack
12" Stainless Steel
15— 947 Screen
i v
20— 942
25—

01-28-2016 \\FRANCIS\Vol1\3228 - Mille Lacs Oil\09 Pilot Test Cambridge\Quicklog\P-3S-3D.bo

Notes: Used Geoprobe Dual-tube 3-1/4" to set monitoring points. Water level based on
soil saturation in SV-1 during soil sampling (11/9/15)




01-28-2016 \\FRANCIS\Vol1\3228 - Mille Lacs Oil\09 Pilot Test Cambridge\Quicklog\P-4D.bo

VQV WENCK

Responsive partner. Exceptional outcomes.

ASSOCIATES

LOG OF Monitoring Point P-4D

(Page 1 of 1)

Mille Lacs Oil - Former Union 76

Pilot Test

Cambridge, MN

Dates (boring)
Dates (mon. well) :
Hole Diameter

Project # B3228-0009

Drilling Method

Sampling Method

:11/10/15

11/10/15

:3.25"
: Push probe
: Dual Tube (3-1/4")

Drilling Contractor : Midwestern Drilling

Driller : Dusty Schroeder
Driller Assistant  : Tucker

Logged By : Dan Larson
Checked By : Adam Zobel

Monitoring Point 4D

6" Protective Cover
—Soil cuttings

— Bentonite Seal
1/4" Nylaflow Tubing

—Sand Pack

12" Stainless Steel
Screen

3 Sample Type General Location:
(o]
3 [ Dual Tube Sample 70 feet north of SV-1
- E [ZX7] Macro Core Sample g
Lgé ;% V7] Split Spoon Sample % o
£ ; © I
£ |28 A
Q. Q.
3 =3 a DESCRIPTION = %
0T 963 = Grass Surface
. SILTY SAND (SM), some gravel, brown to
SM| dark brown, fine grained, moist
i sc| CLAYEY, SILTY SAND (SC), brown, fine
i |1 grained, soft, wet
SAND, Poorly Graded (SP), brown, fine
5— 958 grained, medium dense, moist —
] gray and very fine grained 5.5-10'
SP
10— 953 gray-brown and fine grained 10-15' —
15— 948
20— 943
254

Notes: Used Geoprobe Dual-tube 3-1/4" to set monitoring points. Water level based on
soil saturation in SV-1 during soil sampling (11/9/15)




01-28-2016 \\FRANCIS\VoI1\3228 - Mille Lacs Qil\09 Pilot Test Cambridge\Quicklog\P-5S.bo

VQV WENCK

Responsive partner. Exceptional outcomes.

ASSOCIATES

LOG OF Monitoring Point P-5S

(Page 1 of 1)

Mille Lacs Oil - Former Union 76 Dates (boring)  :11/10/15 Drilling Contractor : Midwestern Drilling
Pilot Test Dates (mon. well) : 11/10/15 Driller : Dusty Schroeder
Cambridge, MN Hole Diameter ~ : 3.25" Driller Assistant  : Tucker
Project # B3228-0009 Drilling Method  : Push probe Logged By : Dan Larson
Sampling Method : Dual Tube (3-1/4") Checked By : Adam Zobel
8 Sample Type General Location:
1)
z [ Dual Tube Sample 151 feet north of SV-1
- w [ZX7] Macro Core Sample g
D © P .
2 03) V7] Split Spoon Sample E o
£ % < I
£ |88 | 2
Q. Q
(D] @
g | 2|3 DESCRIPTION L
0— 965
—nConcrete 6" Protective Cover
- SAND, Poorly Graded (SP), some gravel |— Soil cuttings
{:md trace silt, brown, fine grained, moist — Bentonite Seal
7 SP|“-No gravel or silt 1.5-4'
1/4" Nylaflow Tubing
- - - —Sand Pack
M| SILTY SAND (SM), brown, fine grained, .
5 960 —L dense, moist 12" Stainless Steel Screen
10— 955
15— 950
20— 945
25—

Notes: Used Geoprobe Dual-tube 3-1/4" to set monitoring points. Water level based on

soil saturation i

n SV-1 during soil sampling (11/9/15)




01-28-2016 \\FRANCIS\Vol1\3228 - Mille Lacs Oil\09 Pilot Test Cambridge\Quicklog\P-6D.bo

VIRV
(A JENS

Responsive partner. Exceptional outcomes.

LOG OF Monitoring Point P-6D

(Page 1 of 1)

Mille Lacs Oil - Former Union 76

Dates (boring)

:11/10/15

Drilling Contractor : Midwestern Drilling

Pilot Test Dates (mon. well) : 11/10/15 Driller : Dusty Schroeder
Cambridge, MN Hole Diameter  :3.25" Driller Assistant  : Tucker
Project # B3228-0009 Drilling Method  : Push probe Logged By : Dan Larson
Sampling Method : Dual Tube (3-1/4") Checked By : Adam Zobel
S Sample Type General Location:
C”.
3 [ Dual Tube Sample 87 feet east of SV-1
- m [ZX7] Macro Core Sample g
Lgé % /] Split Spoon Sample % o Monitoring Point 6D
£ % E I
s | E|g | 2
Q. Q
o
2 2 g DESCRIPTION 3 )
0— 964 —
Grass Surface 6" Protective Cover
. SP| SAND, Poorly Graded (SP), some gravel — Soil cuttings
and trace silt, brown, fine grained, moist
SILTY SAND (SM), dark brown, fine
i grained, medium dense, moist
] SM! Color change to brown 2.5-6'
5— 959
i SAND, Poorly Graded (SP), brown, fine
i grained, wet — Bentonite Seal
1/4" Nylaflow Tubing
] Moist 6.5 to 15
10— 954
SP
i | —sand Pack
12" Stainless Steel
15— 949 Screen
i v
20— 944
25—

Notes: Used Geoprobe Dual-tube 3-1/4" to set monitoring points. Water level based on
soil saturation in SV-1 during soil sampling (11/9/15)




01-28-2016 \\FRANCIS\Vol1\3228 - Mille Lacs Oil\09 Pilot Test Cambridge\Quicklog\P-7S-7D.bo

VIRV
(A JENS

Responsive partner. Exceptional outcomes.

LOG OF Monitoring Point P-7S / 7D

(Page 1 of 1)

Drilling Contractor : Midwestern Drilling

Driller : Dusty Schroeder
Driller Assistant  : Tucker

Logged By : Dan Larson
Checked By : Adam Zobel

Mille Lacs Oil - Former Union 76 Dates (boring) 1 11/10/15
Pilo.t Test Dates (mon. well) : 11/10/15
Cambridge, MN Hole Diameter ~ :3.25"
Project # B3228-0009 Drilling Method  : Push probe
Sampling Method : Dual Tube (3-1/4")
QS Sample Type General Location:
2
z [ Dual Tube Sample 78 feet south of SV-1
- w [ZX7] Macro Core Sample g
@ « - ) 5
LGI'_) c/j) V7] Split Spoon Sample £ o
£ 5 [0} T
£ ° g e %
| 5|2 DESCRIPTION -
[m)] < -] (7] O]
0— 962

Grass Surface

. SILTY SAND (SM), trace gravel, fine
SM| grained, dark brown, moist

Monitoring Points
7S and 7D

"6" Protective Cover
— Soil cuttings
—Bentonite Seal

1/4" Nylaflow Tubing

ISP{ SAND, Poorly Graded (SP), brown, very
i fine grained, wet

SM| SILTY SAND (SM), brown, fine grained,
5— 957 medium dense, moist

SAND, Poorly Graded (SP), gray, fine
grained, medium dense, moist

12" Stainless Steel Screen
1—Sand Pack

1/4" Nylaflow Tubing

— Bentonite Seal

12" Stainless Steel
Screen

10— 952|gp
15— 947
i v
20—t 942
25

Notes: Used Geoprobe 3-1/4" Dual-tube to set monitoring points. Water level based on

soil saturation in SV-1 during soil sampling (11/9/15)




VQV WENCK

LOG OF Monitoring Point P-8D

Responsive partner. Exceptional outcomes. (Page 1 0f 1)

Mille Lacs Oil - Former Union 76 Dates (boring)  :11/10/15 Drilling Contractor : Midwestern Drilling
Pilot Test Dates (mon. well) : 11/10/15 Driller : Dusty Schroeder
Cambridge, MN Hole Diameter ~ : 3.25" Driller Assistant  : Tucker
Project # B3228-0009 Drilling Method  : Push probe Logged By : Dan Larson
Sampling Method : Dual Tube (3-1/4") Checked By : Adam Zobel
QS Sample Type General Location:
C”.
z [ Dual Tube Sample 116 feet south of SV-1
- w [ZX7] Macro Core Sample g
© : . .
2 % /] Split Spoon Sample % o Monitoring Point 8D
£ % © I
S ° | = e
5| 2|2 DESCRIPTION 5| &
[m)] < -] (7] O
0— 962

Grass Surface

. SILTY SAND (SM), dark brown, fine
SM grained, moist

6" Protective Cover

— Soil cuttings

4 SAND, Poorly Graded (SP), brown, fine
SP| grained, moist
- L NWet 3-4'

SILTY SAND (SM), brown, fine grained,
5— 957 |ISM moist —

SAND, Poorly Graded (SP), golden
i brown, fine grained, moist — Bentonite Seal

1/4" Nylaflow Tubing

. Light brown with dark brown lamination

9-10'
10— 952 —
SP
. Very dense 10-15'
i 1 —Sand Pack
12" Stainless Steel

15— 947 Screen

i v
20— 942
25—

01-28-2016 \\FRANCIS\Vol1\3228 - Mille Lacs Oil\09 Pilot Test Cambridge\Quicklog\P-8D.bo

Notes: Used Geoprobe Dual-tube 3-1/4" to set monitoring points. Water level based on
soil saturation in SV-1 during soil sampling (11/9/15)




01-28-2016 \\FRANCIS\Vol1\3228 - Mille Lacs Oil\09 Pilot Test Cambridge\Quicklog\P-9S-9D.bo

Vv WENCK

KA

Responsive partner. Exceptional outcomes.

ASSOCIATES

LOG OF Monitoring Point P-9S / 9D

(Page 1 of 1)

Mille Lacs Oil - Former Union 76 Dates (boring)  :11/11/15 Drilling Contractor : Midwestern Drilling
Pilot Test Dates (mon. well) : 11/11/15 Driller : Dusty Schroeder
Cambridge, MN Hole Diameter  :3.25" Driller Assistant  : Tucker
Project # B3228-0009 Drilling Method  : Push probe Logged By : Dan Larson
Sampling Method : Dual Tube (3-1/4") Checked By : Adam Zobel
QS Sample Type General Location:
B
3 [ Dual Tube Sample 76 feet west of SV-1
- w (X Macro Core Sample g Monitoring Points
Lgé % /] Split Spoon Sample E o 9S and 9D
£ % 2 T
£ | £18 A
Q. Q
o
3 g a DESCRIPTION = &
0— 962 -
== Gravel Surface (parking lot) 6" Protective Cover
. SAND, Poorly Graded (SP), some gravel, — Soil cuttinas
SP| brown, fine to medium grained, moist, ' ' eutting
i —Bentonite Seal
4 sMl SILTY SAND (SM), brown, very fine 1/4" Nylaflow Tubing
| grained, moist
. SP SAND, Poorly Graded (SP), trace silt,
5| 957 brown, very fine grained, moist, ] 12" Stainless Steel Screen
SILTY SAND (SM), brown, fine to medium || —Sand Pack
4 S| grained, moist to slightly wet
i SAND, Poorly Graded (SP), brown, very 1/4" Nylaflow Tubing
i fine grained, moist
changes to fine grained 8-15'
] — Bentonite Seal
10— 952 —
. SP
i —Sand Pack
12" Stainless Steel
15— 947 Screen
i v
20— 942
254
Notes: Used Geoprobe Dual-tube 3-1/4" to set monitoring points. Water level based on

soil saturation in SV-1 during soil sampling (11/9/15)




01-28-2016 \\FRANCIS\Vol1\3228 - Mille Lacs Oil\09 Pilot Test Cambridge\Quicklog\P-10S-10D.bo

VQV WENCK

Responsive partner. Exceptional outcomes.

ASSOCIATES

LOG OF Monitoring Point P-10S / 10D

(Page 1 of 1)

Mille Lacs Oil - Former Union 76

Cambridge, MN

Dates (boring)
Dates (mon. well)
Hole Diameter

Pilot Test

Project # B3228-0009

Drilling Method

:11/11/15
:11/11/15
:3.25"

: Push probe

Sampling Method : Dual Tube (3-1/4")

Drilling Contractor : Midwestern Drilling

Driller : Dusty Schroeder
Driller Assistant  : Tucker

Logged By : Dan Larson
Checked By : Adam Zobel

Monitoring Points
10S and 10D

6" Protective Cover
11— Soil cuttings
—Bentonite Seal

1/4" Nylaflow Tubing

12" Stainless Steel Screen
1—Sand Pack

1/4" Nylaflow Tubing

— Bentonite Seal

12" Stainless Steel
Screen

QS Sample Type General Location:
(o]
3 [ Dual Tube Sample 134 feet southwest of SV-1
- m [ZX7] Macro Core Sample g
Lgé % V7] Split Spoon Sample E o
£ % < T
£ | §l8 | g
Q. Q
3 g a DESCRIPTION = %
0T 982 IGPT G ravel Surface (parking lot)
. SAND, Poorly Graded (SP), trace gravel
sp| and silt, brown, fine to medium grained,
. moist (fill)
i SILTY SAND (SM), brown to dark brown,
i fine grained, moist
5— 957 Cobble & concrete 5-8.5 (fill) —
i SM
4 SAND, Poorly Graded (SP), gray-brown,
fine grained, moist
10— 952 —
. SP Very dense 12-15'
15— 947
20— 942
254

Notes: Used Geoprobe Dual-tube 3-1/4" to set monitoring points. Water level based on
soil saturation in SV-1 during soil sampling (11/9/15)
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMIcala Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

November 30, 2015

Adam P. Zobel

Wenck Associates, Inc
1800 Pioneer Creek Center
P.O. BOX 249

Maple Plain, MN 55359

RE: Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584

Dear Adam Zobel:

Enclosed are the analytical results for sample(s) received by the laboratory on November 19, 2015.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
X wloon >Q;M§

Kabor Xiong
kabor.xiong@pacelabs.com
Project Manager

Enclosures

cc: Dan Larson, Wenck Assoicates

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 19




. ®
ace Analytical
www.pacelabs.com
Project: 3228 Mille Lacs Qil-Cambridge

Pace Project No.: 10330584

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN0O0064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 19



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

ANALYTICAL RESULTS

Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584
Sample: E-1 Lab ID: 10330584001 Collected: 11/16/15 13:05 Received: 11/19/1509:45 Matrix: Air
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
TO15 MSV AIR Analytical Method: TO-15
Acetone ND ug/m3 82900 34406. 11/24/15 06:11 67-64-1
Benzene 3690000 ug/m3 22400 344‘1106. 11/24/15 06:11  71-43-2
Benzyl chloride ND ug/m3 36100 34441106. 11/24/15 06:11 100-44-7
Bromodichloromethane ND ug/m3 117000 34;1106. 11/24/15 06:11  75-27-4
Bromoform ND ug/m3 181000 344‘1106. 11/24/15 06:11 75-25-2
Bromomethane ND ug/m3 27200 344‘1106. 11/24/15 06:11 74-83-9
1,3-Butadiene ND ug/m3 15500 34;1106. 11/24/15 06:11 106-99-0
2-Butanone (MEK) ND ug/m3 103000 344‘1106. 11/24/15 06:11 78-93-3
Carbon disulfide ND ug/m3 21700 34206. 11/24/15 06:11  75-15-0
Carbon tetrachloride ND ug/m3 110000 34;1106. 11/24/15 06:11 56-23-5
Chlorobenzene ND ug/m3 32300 344‘1106. 11/24/15 06:11 108-90-7
Chloroethane ND ug/m3 18600 34{{06. 11/24/15 06:11  75-00-3
Chloroform ND ug/m3 34100 34406. 11/24/15 06:11 67-66-3
Chloromethane ND ug/m3 14500 344‘1106. 11/24/15 06:11 74-87-3
Cyclohexane 14400000 ug/m3 24100 34;1106. 11/24/15 06:11 110-82-7 E
Dibromochloromethane ND ug/m3 59500 34;1106. 11/24/15 06:11 124-48-1
1,2-Dibromoethane (EDB) ND ug/m3 53700 344‘1106. 11/24/15 06:11 106-93-4
1,2-Dichlorobenzene ND ug/m3 105000 34:06. 11/24/15 06:11 95-50-1
1,3-Dichlorobenzene ND ug/m3 105000 34;1106. 11/24/15 06:11 541-73-1
1,4-Dichlorobenzene ND ug/m3 42000 344‘1106. 11/24/15 06:11 106-46-7
Dichlorodifluoromethane ND ug/m3 34800 344‘1106. 11/24/15 06:11 75-71-8
1,1-Dichloroethane ND ug/m3 28200 34;1106. 11/24/15 06:11  75-34-3
1,2-Dichloroethane ND ug/m3 14100 344‘1106. 11/24/15 06:11 107-06-2
1,1-Dichloroethene ND ug/m3 27900 34:06. 11/24/15 06:11 75-35-4
cis-1,2-Dichloroethene ND ug/m3 27900 34;1106. 11/24/15 06:11 156-59-2
trans-1,2-Dichloroethene ND ug/m3 27900 34;1106. 11/24/15 06:11 156-60-5
1,2-Dichloropropane ND ug/m3 32300 344:1:06. 11/24/15 06:11 78-87-5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/30/2015 11:01 AM without the written consent of Pace Analytical Services, Inc.. Page 3 of 19



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

ANALYTICAL RESULTS

Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584
Sample: E-1 Lab ID: 10330584001 Collected: 11/16/15 13:05 Received: 11/19/1509:45 Matrix: Air
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
TO15 MSV AIR Analytical Method: TO-15
cis-1,3-Dichloropropene ND ug/m3 79400 34406. 11/24/15 06:11 10061-01-5
trans-1,3-Dichloropropene ND ug/m3 79400 34;1106. 11/24/15 06:11 10061-02-6
Dichlorotetrafluoroethane ND ug/m3 48900 344‘1106. 11/24/15 06:11 76-14-2
Ethanol ND ug/m3 165000 34;1106. 11/24/15 06:11 64-17-5
Ethyl acetate ND ug/m3 25100 344‘1106. 11/24/15 06:11 141-78-6
Ethylbenzene 482000 ug/m3 30300 344:{06. 11/24/15 06:11 100-41-4
4-Ethyltoluene 69100 ug/m3 34400 34406. 11/24/15 06:11 622-96-8
n-Heptane 4690000 ug/m3 28600 344‘1106. 11/24/15 06:11 142-82-5
Hexachloro-1,3-butadiene ND ug/m3 186000 344:1:06. 11/24/15 06:11 87-68-3
n-Hexane 11100000 ug/m3 24800 34406. 11/24/15 06:11 110-54-3 E
2-Hexanone ND ug/m3 143000 344‘1106. 11/24/15 06:11 591-78-6
Methylene Chloride 167000 ug/m3 121000 34;1106. 11/24/15 06:11 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/m3 143000 34;1106. 11/24/15 06:11 108-10-1
Methyl-tert-butyl ether ND ug/m3 126000 34;1106. 11/24/15 06:11 1634-04-4
Naphthalene ND ug/m3 183000 34441106. 11/24/15 06:11 91-20-3
2-Propanol ND ug/m3 86000 34;1106. 11/24/15 06:11 67-63-0
Propylene ND ug/m3 12000 344‘1106. 11/24/15 06:11 115-07-1
Styrene ND ug/m3 29900 34441106. 11/24/15 06:11 100-42-5
1,1,2,2-Tetrachloroethane ND ug/m3 48000 34;1106. 11/24/15 06:11 79-34-5
Tetrachloroethene ND ug/m3 23700 34;1106. 11/24/15 06:11 127-18-4
Tetrahydrofuran ND ug/m3 20600 344:1:06. 11/24/15 06:11 109-99-9
Toluene 3260000 ug/m3 26500 34406. 11/24/15 06:11 108-88-3
1,2,4-Trichlorobenzene ND ug/m3 259000 34;1106. 11/24/15 06:11 120-82-1
1,1,1-Trichloroethane ND ug/m3 38200 34:06. 11/24/15 06:11 71-55-6
1,1,2-Trichloroethane ND ug/m3 18900 34;1106. 11/24/15 06:11  79-00-5
Trichloroethene ND ug/m3 18900 344‘1106. 11/24/15 06:11 79-01-6
Trichlorofluoromethane ND ug/m3 39200 34‘:{06. 11/24/15 06:11  75-69-4

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/30/2015 11:01 AM without the written consent of Pace Analytical Services, Inc.. Page 4 of 19



Pace Analytical Services, Inc.

A I . ’@ 1700 Elm Street - Suite 200
aCB na J/tICH Minneapolis, MN 55414
viww pacelabs.com (612)607-1700
ANALYTICAL RESULTS
Project: 3228 Mille Lacs Qil-Cambridge
Pace Project No.: 10330584
Sample: E-1 Lab ID: 10330584001 Collected: 11/16/15 13:05 Received: 11/19/1509:45 Matrix: Air
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
TO15 MSV AIR Analytical Method: TO-15

1,1,2-Trichlorotrifluoroethane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl acetate

Vinyl chloride

m&p-Xylene

0-Xylene

Date: 11/30/2015 11:01 AM

ND ug/m3 55100 34406.
104000 ug/m3 34400 344‘1106.
67700 ug/m3 34400 344‘1106.

ND ug/m3 61600 34;1106.

ND ug/m3 8950 34;1106.

1660000 ug/m3 60900 344:11106.
459000 ug/m3 30300 344‘1106.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

11/24/15 06:11

11/24/15 06:11

11/24/15 06:11

11/24/15 06:11

11/24/15 06:11

11/24/15 06:11

11/24/15 06:11

76-13-1
95-63-6
108-67-8
108-05-4
75-01-4
179601-23-1

95-47-6

Page 5 of 19



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

ANALYTICAL RESULTS

Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584
Sample: E-2 Lab ID: 10330584002 Collected: 11/17/1513:18 Received: 11/19/15 09:45 Matrix: Air
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
TO15 MSV AIR Analytical Method: TO-15
Acetone ND ug/m3 88800 36864 11/24/15 06:44 67-64-1
Benzene 3780000 ug/m3 24000 36864 11/24/15 06:44 71-43-2
Benzyl chloride ND ug/m3 38700 36864 11/24/15 06:44 100-44-7
Bromodichloromethane ND ug/m3 126000 36864 11/24/15 06:44 75-27-4
Bromoform ND ug/m3 194000 36864 11/24/15 06:44 75-25-2
Bromomethane ND ug/m3 29100 36864 11/24/15 06:44 74-83-9
1,3-Butadiene ND ug/m3 16600 36864 11/24/15 06:44 106-99-0
2-Butanone (MEK) ND ug/m3 111000 36864 11/24/15 06:44 78-93-3
Carbon disulfide ND ug/m3 23200 36864 11/24/15 06:44 75-15-0
Carbon tetrachloride ND ug/m3 118000 36864 11/24/15 06:44 56-23-5
Chlorobenzene ND ug/m3 34700 36864 11/24/15 06:44 108-90-7
Chloroethane ND ug/m3 19900 36864 11/24/15 06:44 75-00-3
Chloroform ND ug/m3 36500 36864 11/24/15 06:44 67-66-3
Chloromethane ND ug/m3 15500 36864 11/24/15 06:44 74-87-3
Cyclohexane 15300000 ug/m3 25800 36864 11/24/15 06:44 110-82-7 E
Dibromochloromethane ND ug/m3 63800 36864 11/24/15 06:44 124-48-1
1,2-Dibromoethane (EDB) ND ug/m3 57500 36864 11/24/15 06:44 106-93-4
1,2-Dichlorobenzene ND ug/m3 113000 36864 11/24/15 06:44 95-50-1
1,3-Dichlorobenzene ND ug/m3 113000 36864 11/24/15 06:44 541-73-1
1,4-Dichlorobenzene ND ug/m3 45000 36864 11/24/15 06:44 106-46-7
Dichlorodifluoromethane ND ug/m3 37200 36864 11/24/15 06:44 75-71-8
1,1-Dichloroethane ND ug/m3 30200 36864 11/24/15 06:44 75-34-3
1,2-Dichloroethane ND ug/m3 15100 36864 11/24/15 06:44 107-06-2
1,1-Dichloroethene ND ug/m3 29900 36864 11/24/15 06:44 75-35-4
cis-1,2-Dichloroethene ND ug/m3 29900 36864 11/24/15 06:44 156-59-2
trans-1,2-Dichloroethene ND ug/m3 29900 36864 11/24/15 06:44 156-60-5
1,2-Dichloropropane ND ug/m3 34700 36864 11/24/15 06:44 78-87-5
cis-1,3-Dichloropropene ND ug/m3 85000 36864 11/24/15 06:44 10061-01-5
trans-1,3-Dichloropropene ND ug/m3 85000 36864 11/24/15 06:44 10061-02-6
Dichlorotetrafluoroethane ND ug/m3 52300 36864 11/24/15 06:44 76-14-2
Ethanol ND ug/m3 177000 36864 11/24/15 06:44 64-17-5
Ethyl acetate ND ug/m3 26900 36864 11/24/15 06:44 141-78-6
Ethylbenzene 678000 ug/m3 32400 36864 11/24/15 06:44 100-41-4
4-Ethyltoluene 113000 ug/m3 36900 36864 11/24/15 06:44 622-96-8
n-Heptane 5180000 ug/m3 30600 36864 11/24/15 06:44 142-82-5
Hexachloro-1,3-butadiene ND ug/m3 200000 36864 11/24/15 06:44 87-68-3
n-Hexane 11300000 ug/m3 26500 36864 11/24/15 06:44 110-54-3 E
2-Hexanone ND ug/m3 154000 36864 11/24/15 06:44 591-78-6
Methylene Chloride 187000 ug/m3 130000 36864 11/24/15 06:44 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/m3 154000 36864 11/24/15 06:44 108-10-1
Methyl-tert-butyl ether ND ug/m3 135000 36864 11/24/15 06:44 1634-04-4
Naphthalene ND ug/m3 196000 36864 11/24/15 06:44 91-20-3
2-Propanol ND ug/m3 92200 36864 11/24/15 06:44 67-63-0
Propylene ND ug/m3 12900 36864 11/24/15 06:44 115-07-1
Styrene ND ug/m3 32100 36864 11/24/15 06:44 100-42-5
1,1,2,2-Tetrachloroethane ND ug/m3 51500 36864 11/24/15 06:44 79-34-5
Tetrachloroethene ND ug/m3 25400 36864 11/24/15 06:44 127-18-4

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/30/2015 11:01 AM without the written consent of Pace Analytical Services, Inc.. Page 6 of 19



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: 3228 Mille Lacs Qil-Cambridge
Pace Project No.: 10330584
Sample: E-2 Lab ID: 10330584002 Collected: 11/17/1513:18 Received: 11/19/15 09:45 Matrix: Air
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
TO15 MSV AIR Analytical Method: TO-15
Tetrahydrofuran ND ug/m3 22100 36864 11/24/15 06:44 109-99-9
Toluene 3340000 ug/m3 28400 36864 11/24/15 06:44 108-88-3
1,2,4-Trichlorobenzene ND ug/m3 278000 36864 11/24/15 06:44 120-82-1
1,1,1-Trichloroethane ND ug/m3 40900 36864 11/24/15 06:44 71-55-6
1,1,2-Trichloroethane ND ug/m3 20300 36864 11/24/15 06:44 79-00-5
Trichloroethene ND ug/m3 20300 36864 11/24/15 06:44 79-01-6
Trichlorofluoromethane ND ug/m3 42000 36864 11/24/15 06:44 75-69-4
1,1,2-Trichlorotrifluoroethane ND ug/m3 59000 36864 11/24/15 06:44 76-13-1
1,2,4-Trimethylbenzene 245000 ug/m3 36800 36864 11/24/15 06:44 95-63-6
1,3,5-Trimethylbenzene 118000 ug/m3 36800 36864 11/24/15 06:44 108-67-8
Vinyl acetate ND ug/m3 65900 36864 11/24/15 06:44 108-05-4
Vinyl chloride ND ug/m3 9580 36864 11/24/15 06:44 75-01-4
mé&p-Xylene 2450000 ug/m3 65200 36864 11/24/15 06:44 179601-23-1
o-Xylene 735000 ug/m3 32400 36864 11/24/15 06:44 95-47-6

Date: 11/30/2015 11:01 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

ANALYTICAL RESULTS

Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584
Sample: E-3 Lab ID: 10330584003 Collected: 11/18/15 16:04 Received: 11/19/1509:45 Matrix: Air
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
TO15 MSV AIR Analytical Method: TO-15
Acetone ND ug/m3 85900 35635. 11/24/15 07:16 67-64-1
Benzene 4050000 ug/m3 23200 356?35. 11/24/15 07:16 71-43-2 E
Benzyl chloride ND ug/m3 37400 356235. 11/24/15 07:16 100-44-7
Bromodichloromethane ND ug/m3 121000 35535. 11/24/15 07:16 75-27-4
Bromoform ND ug/m3 187000 356?35. 11/24/15 07:16 75-25-2
Bromomethane ND ug/m3 28200 356235. 11/24/15 07:16 74-83-9
1,3-Butadiene ND ug/m3 16000 35535. 11/24/15 07:16 106-99-0
2-Butanone (MEK) ND ug/m3 107000 356?35. 11/24/15 07:16 78-93-3
Carbon disulfide ND ug/m3 22500 356235. 11/24/15 07:16 75-15-0
Carbon tetrachloride ND ug/m3 114000 35535. 11/24/15 07:16 56-23-5
Chlorobenzene ND ug/m3 33500 356?35. 11/24/15 07:16 108-90-7
Chloroethane ND ug/m3 19200 356235. 11/24/15 07:16 75-00-3
Chloroform ND ug/m3 35300 35535. 11/24/15 07:16 67-66-3
Chloromethane ND ug/m3 15000 35b§35. 11/24/15 07:16 74-87-3
Cyclohexane 15800000 ug/m3 24900 356235. 11/24/15 07:16 110-82-7 E
Dibromochloromethane ND ug/m3 61600 35635. 11/24/15 07:16 124-48-1
1,2-Dibromoethane (EDB) ND ug/m3 55600 356?35. 11/24/15 07:16 106-93-4
1,2-Dichlorobenzene ND ug/m3 109000 35535. 11/24/15 07:16 95-50-1
1,3-Dichlorobenzene ND ug/m3 109000 35535. 11/24/15 07:16 541-73-1
1,4-Dichlorobenzene ND ug/m3 43500 356?35. 11/24/15 07:16 106-46-7
Dichlorodifluoromethane ND ug/m3 36000 35535. 11/24/15 07:16 75-71-8
1,1-Dichloroethane ND ug/m3 29200 35535. 11/24/15 07:16 75-34-3
1,2-Dichloroethane ND ug/m3 14600 356?35. 11/24/15 07:16 107-06-2
1,1-Dichloroethene ND ug/m3 28900 356235. 11/24/15 07:16 75-35-4
cis-1,2-Dichloroethene ND ug/m3 28900 35535. 11/24/15 07:16 156-59-2
trans-1,2-Dichloroethene ND ug/m3 28900 356?35. 11/24/15 07:16 156-60-5
1,2-Dichloropropane ND ug/m3 33500 356235. 11/24/15 07:16 78-87-5

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/30/2015 11:01 AM without the written consent of Pace Analytical Services, Inc.. Page 8 of 19



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

ANALYTICAL RESULTS

Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584
Sample: E-3 Lab ID: 10330584003 Collected: 11/18/15 16:04 Received: 11/19/1509:45 Matrix: Air
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
TO15 MSV AIR Analytical Method: TO-15
cis-1,3-Dichloropropene ND ug/m3 82200 35635. 11/24/15 07:16 10061-01-5
trans-1,3-Dichloropropene ND ug/m3 82200 356?35. 11/24/15 07:16 10061-02-6
Dichlorotetrafluoroethane ND ug/m3 50600 35535. 11/24/15 07:16 76-14-2
Ethanol ND ug/m3 171000 35535. 11/24/15 07:16 64-17-5
Ethyl acetate ND ug/m3 26000 356?35. 11/24/15 07:16 141-78-6
Ethylbenzene 626000 ug/m3 31400 356235. 11/24/15 07:16 100-41-4
4-Ethyltoluene 79800 ug/m3 35600 35535. 11/24/15 07:16 622-96-8
n-Heptane 5380000 ug/m3 29600 35b§35. 11/24/15 07:16 142-82-5 E
Hexachloro-1,3-butadiene ND ug/m3 193000 356235. 11/24/15 07:16 87-68-3
n-Hexane 11700000 ug/m3 25700 35635. 11/24/15 07:16 110-54-3 E
2-Hexanone ND ug/m3 148000 35b§35. 11/24/15 07:16 591-78-6
Methylene Chloride 198000 ug/m3 126000 356235. 11/24/15 07:16 75-09-2
4-Methyl-2-pentanone (MIBK) ND ug/m3 148000 35635. 11/24/15 07:16 108-10-1
Methyl-tert-butyl ether ND ug/m3 131000 356?35. 11/24/15 07:16 1634-04-4
Naphthalene ND ug/m3 190000 35535. 11/24/15 07:16 91-20-3
2-Propanol ND ug/m3 89100 35535. 11/24/15 07:16 67-63-0
Propylene ND ug/m3 12500 356?35. 11/24/15 07:16 115-07-1
Styrene ND ug/m3 31000 35535. 11/24/15 07:16 100-42-5
1,1,2,2-Tetrachloroethane ND ug/m3 49700 35535. 11/24/15 07:16 79-34-5
Tetrachloroethene ND ug/m3 24600 356?35. 11/24/15 07:16 127-18-4
Tetrahydrofuran ND ug/m3 21400 356235. 11/24/15 07:16 109-99-9
Toluene 4290000 ug/m3 27400 35535. 11/24/15 07:16 108-88-3
1,2,4-Trichlorobenzene ND ug/m3 269000 356?35. 11/24/15 07:16 120-82-1
1,1,1-Trichloroethane ND ug/m3 39600 356235. 11/24/15 07:16 71-55-6
1,1,2-Trichloroethane ND ug/m3 19600 35535. 11/24/15 07:16 79-00-5
Trichloroethene ND ug/m3 19600 356?35. 11/24/15 07:16 79-01-6
Trichlorofluoromethane ND ug/m3 40600 356235. 11/24/15 07:16 75-69-4

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/30/2015 11:01 AM without the written consent of Pace Analytical Services, Inc.. Page 9 of 19



Pace Analytical Services, Inc.

A I . ’@ 1700 Elm Street - Suite 200
aCB na J/tICH Minneapolis, MN 55414
viww pacelabs.com (612)607-1700
ANALYTICAL RESULTS
Project: 3228 Mille Lacs Qil-Cambridge
Pace Project No.: 10330584
Sample: E-3 Lab ID: 10330584003 Collected: 11/18/15 16:04 Received: 11/19/1509:45 Matrix: Air
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
TO15 MSV AIR Analytical Method: TO-15

1,1,2-Trichlorotrifluoroethane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl acetate

Vinyl chloride

m&p-Xylene

0-Xylene

Date: 11/30/2015 11:01 AM

ND ug/m3 57000 35635.
147000 ug/m3 35600 35b§35.
81700 ug/m3 35600 356235.

ND ug/m3 63800 35635.

ND ug/m3 9270 35b§35.

2070000 ug/m3 63100 356235.

ND ug/m3 31400 35235.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

11/24/15 07:16

11/24/15 07:16

11/24/15 07:16

11/24/15 07:16

11/24/15 07:16

11/24/15 07:16

11/24/15 07:16

76-13-1
95-63-6
108-67-8
108-05-4
75-01-4
179601-23-1

95-47-6

Page 10 of 19



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584

QC Batch: AIR/24698 Analysis Method: TO-15
QC Batch Method:  TO-15 Analysis Description: TO15 MSV AIR Low Level
Associated Lab Samples: 10330584001, 10330584002, 10330584003

METHOD BLANK: 2142742 Matrix: Air
Associated Lab Samples: 10330584001, 10330584002, 10330584003
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

1,1,1-Trichloroethane ug/m3 ND 1.1 11/23/15 13:00
1,1,2,2-Tetrachloroethane ug/m3 ND 1.4 11/23/15 13:00
1,1,2-Trichloroethane ug/m3 ND 0.55 11/23/15 13:00
1,1,2-Trichlorotrifluoroethane ug/m3 ND 1.6 11/23/15 13:00
1,1-Dichloroethane ug/m3 ND 0.82 11/23/15 13:00
1,1-Dichloroethene ug/m3 ND 0.81 11/23/1513:00
1,2,4-Trichlorobenzene ug/m3 ND 7.5 11/23/15 13:00
1,2,4-Trimethylbenzene ug/m3 ND 1.0 11/23/15 13:00
1,2-Dibromoethane (EDB) ug/m3 ND 1.6 11/23/15 13:00
1,2-Dichlorobenzene ug/m3 ND 3.1 11/23/15 13:00
1,2-Dichloroethane ug/m3 ND 0.41 11/23/15 13:00
1,2-Dichloropropane ug/m3 ND 0.94 11/23/15 13:00
1,3,5-Trimethylbenzene ug/m3 ND 1.0 11/23/15 13:00
1,3-Butadiene ug/m3 ND 0.45 11/23/15 13:00
1,3-Dichlorobenzene ug/m3 ND 3.1 11/23/15 13:00
1,4-Dichlorobenzene ug/m3 ND 1.2 11/23/15 13:00
2-Butanone (MEK) ug/m3 ND 3.0 11/23/1513:00
2-Hexanone ug/m3 ND 4.2 11/23/15 13:00
2-Propanol ug/m3 ND 2.5 11/23/15 13:00
4-Ethyltoluene ug/m3 ND 1.0 11/23/15 13:00
4-Methyl-2-pentanone (MIBK) ug/m3 ND 4.2 11/23/15 13:00
Acetone ug/m3 ND 2.4 11/23/15 13:00
Benzene ug/m3 ND 0.65 11/23/15 13:00
Benzyl chloride ug/m3 ND 1.0 11/23/15 13:00
Bromodichloromethane ug/m3 ND 3.4 11/23/15 13:00
Bromoform ug/m3 ND 5.3 11/23/15 13:00
Bromomethane ug/m3 ND 0.79 11/23/15 13:00
Carbon disulfide ug/m3 ND 0.63 11/23/15 13:00
Carbon tetrachloride ug/m3 ND 3.2 11/23/15 13:00
Chlorobenzene ug/m3 ND 0.94 11/23/15 13:00
Chloroethane ug/m3 ND 0.54 11/23/15 13:00
Chloroform ug/m3 ND 0.99 11/23/15 13:00
Chloromethane ug/m3 ND 0.42 11/23/15 13:00
cis-1,2-Dichloroethene ug/m3 ND 0.81 11/23/15 13:00
cis-1,3-Dichloropropene ug/m3 ND 2.3 11/23/15 13:00
Cyclohexane ug/m3 ND 0.70 11/23/15 13:00
Dibromochloromethane ug/m3 ND 1.7 11/23/15 13:00
Dichlorodifluoromethane ug/m3 ND 1.0 11/23/15 13:00
Dichlorotetrafluoroethane ug/m3 ND 1.4 11/23/15 13:00
Ethanol ug/m3 ND 4.8 11/23/15 13:00
Ethyl acetate ug/m3 ND 0.73 11/23/15 13:00

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/30/2015 11:01 AM without the written consent of Pace Analytical Services, Inc.. Page 11 of 19



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584

METHOD BLANK: 2142742 Matrix: Air
Associated Lab Samples: 10330584001, 10330584002, 10330584003
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers

Ethylbenzene ug/m3 ND 0.88 11/23/15 13:00
Hexachloro-1,3-butadiene ug/m3 ND 5.4 11/23/15 13:00
mé&p-Xylene ug/m3 ND 1.8 11/23/15 13:00
Methyl-tert-butyl ether ug/m3 ND 3.7 11/23/15 13:00
Methylene Chloride ug/m3 ND 3.5 11/23/15 13:00
n-Heptane ug/m3 ND 0.83 11/23/15 13:00
n-Hexane ug/m3 ND 0.72 11/23/15 13:00
Naphthalene ug/m3 ND 5.3 11/23/15 13:00
0-Xylene ug/m3 ND 0.88 11/23/15 13:00
Propylene ug/m3 ND 0.35 11/23/15 13:00
Styrene ug/m3 ND 0.87 11/23/15 13:00
Tetrachloroethene ug/m3 ND 0.69 11/23/15 13:00
Tetrahydrofuran ug/m3 ND 0.60 11/23/15 13:00
Toluene ug/m3 ND 0.77 11/23/15 13:00
trans-1,2-Dichloroethene ug/m3 ND 0.81 11/23/15 13:00
trans-1,3-Dichloropropene ug/m3 ND 2.3 11/23/15 13:00
Trichloroethene ug/m3 ND 0.55 11/23/15 13:00
Trichlorofluoromethane ug/m3 ND 1.1 11/23/15 13:00
Vinyl acetate ug/m3 ND 1.8 11/23/15 13:00
Vinyl chloride ug/m3 ND 0.26 11/23/15 13:00

LABORATORY CONTROL SAMPLE: 2142743

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
1,1,1-Trichloroethane ug/m3 55.5 65.7 118 72-140
1,1,2,2-Tetrachloroethane ug/m3 69.8 71.6 103 68-137
1,1,2-Trichloroethane ug/m3 55.5 69.6 125 66-138
1,1,2-Trichlorotrifluoroethane ug/m3 77.9 80.3 103 70-132
1,1-Dichloroethane ug/m3 41.2 46.5 113 68-137
1,1-Dichloroethene ug/m3 40.3 42.6 106 73-138
1,2,4-Trichlorobenzene ug/m3 75.5 74.8 99 48-150
1,2,4-Trimethylbenzene ug/m3 50 47.7 95 75-134
1,2-Dibromoethane (EDB) ug/m3 78.1 95.1 122 75-132
1,2-Dichlorobenzene ug/m3 61.2 59.4 97 71-129
1,2-Dichloroethane ug/m3 41.2 48.4 118 73-139
1,2-Dichloropropane ug/m3 47 55.6 118 70-130
1,3,5-Trimethylbenzene ug/m3 50 47.7 95 75-133
1,3-Butadiene ug/m3 22.5 23.2 103 66-135
1,3-Dichlorobenzene ug/m3 61.2 59.1 97 75-131
1,4-Dichlorobenzene ug/m3 61.2 65.4 107 69-135
2-Butanone (MEK) ug/m3 150 171 114 67-131
2-Hexanone ug/m3 208 193 93 72-130
2-Propanol ug/m3 125 138 110 66-133
4-Ethyltoluene ug/m3 50 47.6 95 75-130

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584

LABORATORY CONTROL SAMPLE: 2142743

Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
4-Methyl-2-pentanone (MIBK) ug/m3 208 224 108 68-134
Acetone ug/m3 121 96.0 79 63-144
Benzene ug/m3 325 38.9 120 64-139
Benzyl chloride ug/m3 52.5 53.9 103 75-129
Bromodichloromethane ug/m3 68.2 67.9 100 75-134
Bromoform ug/m3 105 103 98 72-130
Bromomethane ug/m3 39.5 42.3 107 71-132
Carbon disulfide ug/m3 31.7 31.6 100 56-139
Carbon tetrachloride ug/m3 64 63.1 99 75-150
Chlorobenzene ug/m3 46.8 58.1 124 71-132
Chloroethane ug/m3 26.8 27.8 104 71-129
Chloroform ug/m3 49.7 56.1 113 73-136
Chloromethane ug/m3 21 21.8 104 52-143
cis-1,2-Dichloroethene ug/m3 40.3 48.4 120 64-137
cis-1,3-Dichloropropene ug/m3 46.2 45.4 98 75-128
Cyclohexane ug/m3 35 38.2 109 62-143
Dibromochloromethane ug/m3 86.6 83.2 96 75-136
Dichlorodifluoromethane ug/m3 50.3 56.9 113 70-141
Dichlorotetrafluoroethane ug/m3 71.1 77.8 109 71-139
Ethanol ug/m3 95.8 82.2 86 60-144
Ethyl acetate ug/m3 36.6 41.4 113 64-137
Ethylbenzene ug/m3 44.2 52.6 119 71-136
Hexachloro-1,3-butadiene ug/m3 108 107 99 51-150
mé&p-Xylene ug/m3 88.3 104 117 71-134
Methyl-tert-butyl ether ug/m3 183 200 109 73-134
Methylene Chloride ug/m3 177 176 100 64-130
n-Heptane ug/m3 41.7 45.2 108 63-135
n-Hexane ug/m3 35.8 33.9 94 69-135
Naphthalene ug/m3 53.3 51.4 96 43-150
0-Xylene ug/m3 44.2 53.0 120 75-134
Propylene ug/m3 175 17.4 99 58-135
Styrene ug/m3 43.3 55.7 129 75-133
Tetrachloroethene ug/m3 69 79.1 115 66-137
Tetrahydrofuran ug/m3 30 32.8 109 58-135
Toluene ug/m3 38.3 45.5 119 70-129
trans-1,2-Dichloroethene ug/m3 40.3 46.2 115 61-140
trans-1,3-Dichloropropene ug/m3 46.2 45.8 99 75-134
Trichloroethene ug/m3 54.6 67.7 124 70-134
Trichlorofluoromethane ug/m3 57.1 60.9 107 67-140
Vinyl acetate ug/m3 35.8 30.5 85 60-139
Vinyl chloride ug/m3 26 27.1 104 72-129

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: 3228 Mille Lacs Oil-Cambridge
Pace Project No.: 10330584

SAMPLE DUPLICATE: 2143382

10330123001 Dup
Parameter Units Result Result RPD Qualifiers

1,1,1-Trichloroethane ug/m3 <0.77 ND
1,1,2,2-Tetrachloroethane ug/m3 <0.49 ND
1,1,2-Trichloroethane ug/m3 <0.078 ND
1,1,2-Trichlorotrifluoroethane ug/m3 <l1 ND
1,1-Dichloroethane ug/m3 <0.57 ND
1,1-Dichloroethene ug/m3 <0.071 ND
1,2,4-Trichlorobenzene ug/m3 <5.2 ND
1,2,4-Trimethylbenzene ug/m3 3.5 35 1
1,2-Dibromoethane (EDB) ug/m3 <11 ND
1,2-Dichlorobenzene ug/m3 <0.85 ND
1,2-Dichloroethane ug/m3 <0.064 ND
1,2-Dichloropropane ug/m3 <0.65 ND
1,3,5-Trimethylbenzene ug/m3 <0.70 ND

1,3-Butadiene ug/m3 <0.40 ND
1,3-Dichlorobenzene ug/m3 <0.85 ND
1,4-Dichlorobenzene ug/m3 1.5 1.4]

2-Butanone (MEK) ug/m3 <2.1 ND

2-Hexanone ug/m3 3.3J 3.1J

2-Propanol ug/m3 15.8 16.6 5
4-Ethyltoluene ug/m3 2.2 2.1 3
4-Methyl-2-pentanone (MIBK) ug/m3 <2.9 ND

Acetone ug/m3 20.4 20.5 0
Benzene ug/m3 3.1 3.1 0
Benzyl chloride ug/m3 <0.73 ND
Bromodichloromethane ug/m3 <0.097 ND

Bromoform ug/m3 <0.15 ND

Bromomethane ug/m3 <0.87 ND

Carbon disulfide ug/m3 0.67J 73]

Carbon tetrachloride ug/m3 <0.095 ND

Chlorobenzene ug/m3 <0.65 ND

Chloroethane ug/m3 <0.043 ND

Chloroform ug/m3 0.71J .68J

Chloromethane ug/m3 <0.029 ND
cis-1,2-Dichloroethene ug/m3 <0.057 ND
cis-1,3-Dichloropropene ug/m3 <0.64 ND

Cyclohexane ug/m3 2.7 2.8 2
Dibromochloromethane ug/m3 <12 ND
Dichlorodifluoromethane ug/m3 1.9 1.9 0
Dichlorotetrafluoroethane ug/m3 <0.99 ND

Ethanol ug/m3 266 269 1
Ethyl acetate ug/m3 4.3 4.3 0
Ethylbenzene ug/m3 1.9 1.9 5
Hexachloro-1,3-butadiene ug/m3 <7.5 ND

mé&p-Xylene ug/m3 7.4 7.5 2
Methyl-tert-butyl ether ug/m3 <25 ND

Methylene Chloride ug/m3 39.0 22.6 53 R1
n-Heptane ug/m3 2.2 2.3 4

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.
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www.pacelabs.com

ace Analytical

Project: 3228 Mille Lacs Oil-Cambridge

Pace Project No.: 10330584

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

SAMPLE DUPLICATE: 2143382

10330123001

Parameter Units Result Result Qualifiers
n-Hexane ug/m3 10.7 8.5 23
Naphthalene ug/m3 5.0J 5.1J
o-Xylene ug/m3 24 2.4 2
Propylene ug/m3 92.9 103 11 E
Styrene ug/m3 1.1 1.2
Tetrachloroethene ug/m3 0.49J ND
Tetrahydrofuran ug/m3 <0.042 ND
Toluene ug/m3 155 13.1 16
trans-1,2-Dichloroethene ug/m3 <0.057 ND
trans-1,3-Dichloropropene ug/m3 <0.64 ND
Trichloroethene ug/m3 9600 1240 154 E,R1
Trichlorofluoromethane ug/m3 14 1.4
Vinyl acetate ug/m3 <0.063 ND
Vinyl chloride ug/m3 <0.038 ND

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 11/30/2015 11:01 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALIFIERS

Project: 3228 Mille Lacs Qil-Cambridge
Pace Project No.: 10330584

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

SAMPLE QUALIFIERS

Sample: 10330584001

[1] This result is reported from a serial dilution.
Sample: 10330584002

[1] This result is reported from a serial dilution.
Sample: 10330584003

[1] This result is reported from a serial dilution.

ANALYTE QUALIFIERS

E Analyte concentration exceeded the calibration range. The reported result is estimated.
R1 RPD value was outside control limits.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/30/2015 11:01 AM without the written consent of Pace Analytical Services, Inc.. Page 16 of 19



. ®
aceAnalytical
www.pacelabs.com
QUALITY CONTROL DATA CROSS REFERENCE TABLE
Project: 3228 Mille Lacs Qil-Cambridge

Pace Project No.: 10330584

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10330584001 E-1 TO-15 AIR/24698
10330584002 E-2 TO-15 AIR/24698
10330584003 E-3 TO-15 AIR/24698

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/30/2015 11:01 AM without the written consent of Pace Analytical Services, Inc..
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Document Name: Document Revised: 29June2015
“ Air Sample Condition Upon Receipt Page1lof1
p aCeAnaMfgg/ Document No.: Issuing Authority:

F-MN-A-106-rev.10 Pace Minnesota Quality Office

e |L o WO# 10330584

e e e | L

[Jcommercial [ JPace [Cother: 1033@584 -

Tracking Number:

’ Optional: Proj. Due Date: Proj. Name:
Custody Seal on Cooler/Box Present? [ JYes o Seals Intact? [ JYes Dﬁo
Packing Material: )Z@bble Wrap [ |BubbleBags [ JFoam [ INone [ TinCan [ ]Other: Temp Blank rec: I:]Yes/lZ]j\lo
5 . g [Js88a912167504 372337080 ’
Temp. (TO17 and TO13 samples only) {°C}): ZE Corrected Temp (°C): Thermom. Used: []B88A9132521491 [380512447, _
Temp should be above freezing to 6°C  Corréction Factor: Date & Initials of Person Examining Contents: [j

Type of ice Received [ |Blue [ JWet @None

Comments:
Chain of Custody Present? Jz{es [Ono  [Cn/a | 1.
Chain of Custody Filled Out? r@es [Ono  [Cn/a | 2.
Chain of Custody Relinquished? Zﬁes [Ono  [CIn/a | 3.
Sampler Name and/or Signature on COC? WES [(Nno [Cn/a | 4.
Samples Arrived within Hold Time? Q(es [Ono  [CIn/A 5.
Short Hold Time Analysis (<72 hr)? [ves mo [n/a | 6.
Rush Turn Around Time Requested? [ves Zmo Cnga | 7.
Sufficient Volume? Z(es [Ono  [CIn/a | 8.
Correct Containers Used? jZ({es [Ono  [On/a oo
-Pace Containers Used? ’J,ZVes [Ono [On/a
Containers Intact? Fves [Ono [nya | 10.
Media: m Airbag Filter T Passive 11.
Sample Lamtch coc? @ [Ono  [CInya | 12,
Samples Received:
Canisters Canisters
Sample Number CaniD Flow Controller 1D Sample Number CaniD Flow Controller 1D
£ 294/ 0410
F - 226 0406
e~ 3 12330 0686
CLIENT NOTIFICATION/RESOLUTION Field Data Required? |:]Yes [Ino
Person Contacted: Date/Time:

Comments/Resolution:

Project Manager Review: \QV\XA %J{;@ Date: il } EQ } iC

Note: Whenever there is a discrepancy affect%ng North Carolina comphan’ce samples, a co\)y of this form will be sent to the Nbrth Cdrolina DEHNR Certification Office {i.e out of
hold, incorrect preservative, out of temp, incorrect containers)
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ace Analytical”

www.pacelabs.com

May 21, 2015

Kelly Jaworski

Wenck

1800 Pioneer Creek Cente
Maple Plain, MN 55359

RE: Project: 3228-01 Former Un
Pace Project No.: 10305683

Dear Kelly Jaworski:

ion 76

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Enclosed are the analytical results for sample(s) received by the laboratory on May 08, 2015. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless

otherwise noted in the body of the

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Kabor Xiong

kabor.xiong@pacelabs.com
Project Manager

Enclosures

cc: Adam P. Zobel, Wenck Associates, Inc

report.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 1 of 17



. ®
ace Analytical
www.pacelabs.com
Project: 3228-01 Former Union 76

Pace Project No.: 10305683

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN0O0064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76

Pace Project No.: 10305683

Sample: MW-1 Lab ID: 10305683001 Collected: 05/08/15 05:05 Received: 05/08/1518:26 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 1.6 mg/L 0.11 1 05/12/15 14:03 05/14/15 13:12 T6,T7

Surrogates

n-Triacontane (S) 96 %. 50-150 1 05/12/15 14:03 05/14/15 13:12 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene ND ug/L 1.0 1 05/20/15 11:11 71-43-2

Ethylbenzene 16.6 ug/L 1.0 1 05/20/15 11:11  100-41-4

Gasoline Range Organics 1530 ug/L 100 1 05/20/15 11:11

Toluene ND ug/L 1.0 1 05/20/15 11:11 108-88-3

Xylene (Total) 595 ug/L 3.0 1 05/20/15 11:11  1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 107 %. 80-150 1 05/20/15 11:11 98-08-8

Date: 05/21/2015 04:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 3 of 17



. ®
aceAnalytical
www.pacelabs.com

Project: 3228-01 Former Union 76

Pace Project No.: 10305683

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: MW-3 Lab ID: 10305683002 Collected: 05/08/15 04:30 Received: 05/08/1518:26 Matrix: Water
Parameters Results Units Report Limit DF CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 12.4 mg/L 1.1 10 05/12/1514:03 05/14/15 16:18 T7

Surrogates

n-Triacontane (S) 37 %. 50-150 10  05/12/15 14:03 05/14/15 16:18 638-68-6 S4

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 1860 ug/L 250 25 05/21/15 11:42 71-43-2

Ethylbenzene 42.1 ug/L 1.0 1 05/20/15 11:35 100-41-4 18]

Gasoline Range Organics 17300 ug/L 2500 25 05/21/15 11:42

Toluene 1320 ug/L 250 25 05/21/15 11:42 108-88-3

Xylene (Total) 4590 ug/L 75.0 25 05/21/15 11:42 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 142 %. 80-150 1 05/20/15 11:35 98-08-8

Date: 05/21/2015 04:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 4 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76

Pace Project No.: 10305683

Sample: MW-6 Lab ID: 10305683003 Collected: 05/08/15 12:15 Received: 05/08/1518:26 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 5.7 mg/L 0.51 5 05/12/15 14:03 05/14/15 16:33 T7

Surrogates

n-Triacontane (S) 85 %. 50-150 5 05/12/15 14:03 05/14/15 16:33 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 2500 ug/L 50.0 50 05/21/15 12:06 71-43-2

Ethylbenzene 953 ug/L 50.0 50 05/21/15 12:06 100-41-4

Gasoline Range Organics 15400 ug/L 5000 50 05/21/15 12:06

Toluene 2480 ug/L 50.0 50 05/21/15 12:06 108-88-3

Xylene (Total) 4250 ug/L 150 50 05/21/15 12:06 1330-20-7

Date: 05/21/2015 04:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 5 of 17
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ace Analytical”

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76

Pace Project No.: 10305683

Sample: MW-7 Lab ID: 10305683004 Collected: 05/08/15 13:03 Received: 05/08/1518:26 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 11.1 mg/L 1.1 10 05/12/1514:03 05/14/15 15:54 T7

Surrogates

n-Triacontane (S) 77 %. 50-150 10  05/12/15 14:03 05/14/15 15:54 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 2440 ug/L 50.0 50 05/21/15 12:30 71-43-2

Ethylbenzene 1360 ug/L 50.0 50 05/21/15 12:30 100-41-4

Gasoline Range Organics 28100 ug/L 5000 50 05/21/15 12:30

Toluene 5760 ug/L 50.0 50 05/21/15 12:30 108-88-3

Xylene (Total) 7610 ug/L 150 50 05/21/15 12:30 1330-20-7

Date: 05/21/2015 04:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 6 of 17



Pace Analytical Services, Inc.

. 0 1700 Elm Street - Suite 200
aCBAnaMICHI Minneapolis, MN 55414
viww pacelabs.com (612)607-1700
ANALYTICAL RESULTS
Project: 3228-01 Former Union 76

Pace Project No.: 10305683

Sample: MW-8 Lab ID: 10305683005 Collected: 05/08/15 14:10 Received: 05/08/15 18:26 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Gasoline Range Organics
Toluene

Xylene (Total)
Surrogates
a,a,a-Trifluorotoluene (S)

Date: 05/21/2015 04:39 PM

131 mg/L 11 10 05/12/15 14:03 05/14/15 16:02 T7

73 %. 50-150 10  05/12/15 14:03 05/14/15 16:02 638-68-6

Analytical Method: WI MOD GRO

148 ug/L 1.0 1 05/20/15 12:46 71-43-2
61.4 ug/L 1.0 1 05/20/15 12:46 100-41-4
12900 ug/L 1000 10 05/21/15 12:53
243 ug/L 1.0 1 05/20/15 12:46 108-88-3
251 ug/L 3.0 1 05/20/15 12:46 1330-20-7
46 %. 80-150 1 05/20/15 12:46 98-08-8 1U,S2

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 7 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76

Pace Project No.: 10305683

Sample: MW-9 Lab ID: 10305683006 Collected: 05/08/15 14:55 Received: 05/08/1518:26 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 7.6 mg/L 1.1 10 05/12/1514:03 05/14/15 16:10 T7

Surrogates

n-Triacontane (S) 79 %. 50-150 10  05/12/15 14:03 05/14/15 16:10 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 1900 ug/L 250 25 05/21/15 13:17 71-43-2

Ethylbenzene 1130 ug/L 250 25 05/21/15 13:17 100-41-4

Gasoline Range Organics 20600 ug/L 2500 25 05/21/15 13:17

Toluene 2300 ug/L 250 25 05/21/15 13:17 108-88-3

Xylene (Total) 7270 ug/L 75.0 25 05/21/15 13:17 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 159 %. 80-150 1 05/20/15 13:10 98-08-8 SO

Date: 05/21/2015 04:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 8 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76

Pace Project No.: 10305683

Sample: MW-10 Lab ID: 10305683007 Collected: 05/08/15 11:15 Received: 05/08/15 18:26 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 4.4 mg/L 0.11 1 05/12/15 14:03 05/14/15 14:06 T6,T7

Surrogates

n-Triacontane (S) 91 %. 50-150 1 05/12/15 14:03 05/14/15 14:06 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 212 ug/L 1.0 1 05/20/15 13:33 71-43-2

Ethylbenzene 246 ug/L 1.0 1 05/20/15 13:33 100-41-4

Gasoline Range Organics 7580 ug/L 500 5 05/21/15 13:41

Toluene 229 ug/L 1.0 1 05/20/15 13:33 108-88-3

Xylene (Total) 1030 ug/L 3.0 1 05/20/15 13:33 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 110 %. 80-150 1 05/20/15 13:33 98-08-8

Date: 05/21/2015 04:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 9 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76

Pace Project No.: 10305683

Sample: MW-11 Lab ID: 10305683008 Collected: 05/08/15 10:20 Received: 05/08/1518:26 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 ND mg/L 0.12 1 05/12/15 14:03 05/14/15 14:45

Surrogates

n-Triacontane (S) 91 %. 50-150 1 05/12/15 14:03 05/14/15 14:45 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene ND ug/L 1.0 1 05/20/15 13:57 71-43-2

Ethylbenzene ND ug/L 1.0 1 05/20/15 13:57 100-41-4

Gasoline Range Organics ND ug/L 100 1 05/20/15 13:57

Toluene ND ug/L 1.0 1 05/20/15 13:57 108-88-3

Xylene (Total) 4.4 ug/L 3.0 1 05/20/15 13:57 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 98 %. 80-150 1 05/20/15 13:57 98-08-8

Date: 05/21/2015 04:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 10 of 17



www.pacelabs.com

Project:
Pace Project No.:

ace Analytical”

3228-01 Former Union 76
10305683

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: Duplicate-1

Lab ID: 10305683010

Collected: 05/08/15 00:00 Received: 05/08/15 18:26 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO
WDRO C10-C28 9.6 mg/L 1.1 10 05/12/1514:03 05/14/15 15:47 T7
Surrogates
n-Triacontane (S) 81 %. 50-150 10  05/12/15 14:03 05/14/15 15:47 638-68-6
WIGRO GCV Analytical Method: WI MOD GRO
Benzene 2090 ug/L 50.0 50 05/21/15 14:04 71-43-2
Ethylbenzene 1140 ug/L 50.0 50 05/21/15 14:04 100-41-4
Gasoline Range Organics 23600 ug/L 5000 50 05/21/15 14:04
Toluene 2470 ug/L 50.0 50 05/21/15 14:04 108-88-3
Xylene (Total) 7350 ug/L 150 50 05/21/15 14:04 1330-20-7

Date: 05/21/2015 04:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 11 of 17



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: 3228-01 Former Union 76
Pace Project No.: 10305683

QC Batch: GCV/13756 Analysis Method: WI MOD GRO
QC Batch Method:  WI MOD GRO Analysis Description: WIGRO GCV Water

Associated Lab Samples: 10305683001, 10305683002, 10305683003, 10305683004, 10305683005, 10305683006, 10305683007,
10305683008, 10305683010

METHOD BLANK: 1970465 Matrix: Water

Associated Lab Samples: 10305683001, 10305683002, 10305683003, 10305683004, 10305683005, 10305683006, 10305683007,
10305683008, 10305683010

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Benzene ug/L ND 1.0 05/20/15 10:48
Ethylbenzene ug/L ND 1.0 05/20/15 10:48
Gasoline Range Organics ug/L ND 100 05/20/15 10:48
Toluene ug/L ND 1.0 05/20/15 10:48
Xylene (Total) ug/L ND 3.0 05/20/15 10:48
a,a,a-Trifluorotoluene (S) %. 96 80-150 05/20/15 10:48
LABORATORY CONTROL SAMPLE & LCSD: 1970466 1970467

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
Benzene ug/L 100 110 92.3 110 92  80-120 17 20
Ethylbenzene ug/L 100 117 96.9 117 97  80-120 19 20
Gasoline Range Organics ug/L 1000 1140 994 114 99 80-120 14 20
Toluene ug/L 100 119 99.1 119 99  80-120 18 20
Xylene (Total) ug/L 300 351 291 117 97  80-120 19 20
a,a,a-Trifluorotoluene (S) %. 97 107 80-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 05/21/2015 04:39 PM without the written consent of Pace Analytical Services, Inc.. Page 12 of 17



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

(612)607-1700

. ®
aCBAnaMICt?’ Minneapolis, MN 55414
www.pacelabs.com
QUALITY CONTROL DATA
Project: 3228-01 Former Union 76

Pace Project No.: 10305683

QC Batch: OEXT/29142 Analysis Method: WI MOD DRO
QC Batch Method: ~ WI MOD DRO Analysis Description: WIDRO GCS

Associated Lab Samples: 10305683001, 10305683002, 10305683003, 10305683004, 10305683005, 10305683006, 10305683007,
10305683008, 10305683010

METHOD BLANK: 1962795 Matrix: Water

Associated Lab Samples: 10305683001, 10305683002, 10305683003, 10305683004, 10305683005, 10305683006, 10305683007,
10305683008, 10305683010

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
WDRO C10-C28 mg/L ND 0.10 05/14/15 12:57
n-Triacontane (S) %. 86 50-150 05/14/15 12:57
LABORATORY CONTROL SAMPLE & LCSD: 1962796 1962797

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
WDRO C10-C28 mg/L 2 1.8 1.9 88 95 75-115 8 20
n-Triacontane (S) %. 86 95  50-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 05/21/2015 04:39 PM without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALIFIERS

Project: 3228-01 Former Union 76
Pace Project No.: 10305683

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

U The internal standard recoveries associated with this sample exceed the upper control limit. The reported results should
be considered estimated values.

SO0 Surrogate recovery outside laboratory control limits.

S2 Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from sample
re-analysis).

S4 Surrogate recovery not evaluated against control limits due to sample dilution.

T6 High boiling point hydrocarbons are present in the sample.

T7 Low boiling point hydrocarbons are present in the sample.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 05/21/2015 04:39 PM without the written consent of Pace Analytical Services, Inc.. Page 14 of 17



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 3228-01 Former Union 76
Pace Project No.: 10305683

Analytical

Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10305683001 MW-1 WI MOD DRO OEXT/29142 WI MOD DRO GCSV/15688
10305683002 MW-3 WI MOD DRO OEXT/29142 WI MOD DRO GCSV/15688
10305683003 MW-6 WI MOD DRO OEXT/29142 WI MOD DRO GCSV/15688
10305683004 MW-7 WI MOD DRO OEXT/29142 WI MOD DRO GCSV/15688
10305683005 MW-8 WI MOD DRO OEXT/29142 WI MOD DRO GCSV/15688
10305683006 MW-9 WI MOD DRO OEXT/29142 WI MOD DRO GCSV/15688
10305683007 MW-10 WI MOD DRO OEXT/29142 WI MOD DRO GCSV/15688
10305683008 MW-11 WI MOD DRO OEXT/29142 WI MOD DRO GCSV/15688
10305683010 Duplicate-1 WI MOD DRO OEXT/29142 WI MOD DRO GCSV/15688
10305683001 MW-1 WI MOD GRO GCV/13756

10305683002 MW-3 WI MOD GRO GCV/13756

10305683003 MW-6 WI MOD GRO GCV/13756

10305683004 MW-7 WI MOD GRO GCV/13756

10305683005 MW-8 WI MOD GRO GCV/13756

10305683006 MW-9 WI MOD GRO GCV/13756

10305683007 MW-10 WI MOD GRO GCV/13756

10305683008 MW-11 WI MOD GRO GCV/13756

10305683010 Duplicate-1 WI MOD GRO GCV/13756

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 05/21/2015 04:39 PM without the written consent of Pace Analytical Services, Inc.. Page 15 of 17
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Document Name: Document Revised: 23Feb2015
Py . Sample Condition Upon Receipt Form Pagelofl
- PaceAnalytical Document No: Issuing Authority:
F-MIN-L-213-rev.13 Pace Minnesota Quality Office
Client Name: 7 . Project #: »
S "i % Hegpevates :
[ i O Y B L -
. e
Courier: [Tred £x [Cues [Juses [dient
[CJcommercial [Tpace [lspeebee [ Jother: 10305683
Tracking Number:
_, i : Proj. Due Date: N :
Custody Seal on Cooler/Box Present? [Ives [Ef\l;;/ Seals intact? [ JYes [ Optional rol- bue bate Proj. Name t
=
-
Packing Material: [fBubble Wrap = [ |Bubble Bags [ INene [ JOther_, Temp Blank? % [(Ino
£
Thermometer [ B8gA9130516413 | |B8BAY12167504 @:\, ; ;
T f ice: 1 Blue None Samples on ice, cooling process.has be
Used: P [SIs8sa0143310008 0o 13 e U [None — [Jsamp nep gun
Cooler Temp Read {°C): §@? v ; é Cooler Temp Corrected {"C) =y ;"3 § Biological Tissue Frozen? [ Jves [ INo ﬁﬁ 7
Temp should be above %-igyﬁg 10 6°C  Correction Factor: 4+ Cy g Date and Initials of Person Examining Contents: é}ﬁ S f’; 43?55” &
USDA Regulated Soil { N/A, water sample)
Did samples originate in a quarantine zone within the United States: AL, AR, AZ, CA, FL, GA, ID, LA. Did samples originate from a foreign source {internationally,
MS, NC, NM, NY, OK, OR, SC, TN, TX or WA {check maps)? T ves [CINo  including Hawali and Puerto Rico)? {Ives [(no
if Yes to either question, fill out a Regulated Soil Checklist {F-MN-0-338) and include with SCUR/COC paperwork.
COMMENTS:
Chain of Custody Present? @ﬁ; CiNo [CIn/a | 1.
Chain of Custody Filled Out? @“fes [no [Cn/a | 2
Chain of Custody Relinquished? @vﬁ@fy, [Cno  [n/a | 3.
Sampler Name and/or Signature on COC? Eé Adne [Cnya | 4
Samples Arrived within Hold Time? B{ [no  [CIn/a | 5.
Short Hold Time Analysis (<72 hr)? [ves @{ n/a | 6.
Rush Turn Around Time Requested? [ves g‘ﬁf CIn/a ] 7.
Sufficient Volume? @eﬁé [One [inga | 8.
Correct Containers Used? Eés  [Ono v | o
-Pace Containers Used? @%; [no DA
Containers Intact? E%/S, Cine [CIn/a | 10, )
Filtered Volume Received for Dissolved Tests? [es  [INo Bﬂ’/’f 11. Noteif sediment is visible in the dissolved container
Sample Labels Match COC? e @{; [Ono [Onya | 12,
i
-Includes Date/Time/ID/Analysis Matrix; &~ ¢
All containers needing acid/base preservation have been >
checked? [ves [no A 13. [JHnos  [JH:S04 [[InaoH [Hel
All containers needing preservation are found to be in Sample #
compliance with EPA recommendation? e
(HNO3, Hs Cl<2; NaOH >9 Sulfide, NaOH>12 Cyanide) Cves  [Onoe [Ei/a
Excepti wjiform, TOC, Oil and Grease, Initial when Lot # of added
"DRO/BO1S (waterfDOC es  [no  [[In/a | completed: preservative:
Headspace in VOA Vials { >6mm)? Kfes [No [INA | 14 in one of Hha I3 L [
Trip Blank Present? [9?';5 [Ono  [CIn/A | 15,
Trip Blank Custody Seals Present? P @es [Ono  [In/A
Pace Trip Blank Lot # (if purchased): iﬁq Z}* § § Wi}
CLIENT NOTIFICATION/RESOLUTION , Field Data Required? [ JYes [ |No
Person Contacted: Date/Time:
Comments/Resolution:
1 i
Project Manager Review: 4 7 // AAAA_—, / /’i Date: 8‘&‘/ 17 / / 5

Note: Whenever there is a discrepancy affecting NMCarolma compliancd sampi@s, a Lopy of this form will be sent to the North Carolha DEHNR Certification Office (i.e outof
hold, incorrect preservative, out of temp, incorrect contamers)

.
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Pace Analytical Services, Inc.

. 0 1700 Elm Street - Suite 200
aCBAnaMICHI Minneapolis, MN 55414
www.pacelabs.com (612)607-1700

August 24, 2015

Adam P. Zobel

Wenck Associates, Inc
1800 Pioneer Creek Center
P.O. BOX 249

Maple Plain, MN 55359

RE: Project: 3228-01 Former Union 76-REV
Pace Project No.: 10318160

Dear Adam Zobel:

Enclosed are the analytical results for sample(s) received by the laboratory on August 13, 2015. The
results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

This report was revised on August 24, 2015 to remove VOC analysis and report GRO/BTEX by WiI
GRO.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

WCalon Moo

Kabor Xiong
kabor.xiong@pacelabs.com
Project Manager

Enclosures

cc: Todd Fryzek, Wenck Associates

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 19




. ®
ace Analytical
www.pacelabs.com
Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN0O0064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 19



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Sample: MW-1 Lab ID: 10318160001 Collected: 08/13/15 04:00 Received: 08/13/1517:30 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 15 mg/L 0.11 1 08/14/15 14:32 08/18/15 13:58 T6,T7

Surrogates

n-Triacontane (S) 113 %. 50-150 1 08/14/15 14:32 08/18/15 13:58 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene ND ug/L 1.0 1 08/20/15 19:20 71-43-2

Ethylbenzene 11.8 ug/L 1.0 1 08/20/15 19:20 100-41-4

Gasoline Range Organics 1140 ug/L 100 1 08/20/15 19:20

Toluene ND ug/L 1.0 1 08/20/15 19:20 108-88-3

Xylene (Total) 409 ug/L 3.0 1 08/20/15 19:20 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 109 %. 80-150 1 08/20/15 19:20 98-08-8

Date: 08/24/2015 03:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 3 of 19



Pace Analytical Services, Inc.

. 0 1700 Elm Street - Suite 200
aCBAnaMICHI Minneapolis, MN 55414
viww pacelabs.com (612)607-1700
ANALYTICAL RESULTS
Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Sample: MW-3 Lab ID: 10318160002 Collected: 08/13/15 03:30 Received: 08/13/1517:30 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Gasoline Range Organics
Toluene

Xylene (Total)
Surrogates
a,a,a-Trifluorotoluene (S)

Date: 08/24/2015 03:39 PM

16.4 mg/L 22 20 08/18/15 17:36 08/20/15 11:10 T7

0 %. 50-150 20  08/18/1517:36 08/20/15 11:10 638-68-6 S4

Analytical Method: WI MOD GRO

2210 ug/L 100 10 08/20/15 14:59 71-43-2
115 ug/L 100 10 08/20/15 14:59 100-41-4
21700 ug/L 1000 10 08/20/15 14:59
1650 ug/L 100 10 08/20/15 14:59 108-88-3
5460 ug/L 30.0 10 08/20/15 14:59 1330-20-7
95 %. 80-150 10 08/20/15 14:59 98-08-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 4 of 19



Pace Analytical Services, Inc.

. 0 1700 Elm Street - Suite 200
aCBAnaMICHI Minneapolis, MN 55414
viww pacelabs.com (612)607-1700
ANALYTICAL RESULTS
Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Sample: MW-8 Lab ID: 10318160003 Collected: 08/13/15 02:30 Received: 08/13/1517:30 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Gasoline Range Organics
Toluene

Xylene (Total)
Surrogates
a,a,a-Trifluorotoluene (S)

Date: 08/24/2015 03:39 PM

11.2 mg/L 24 20 08/18/15 17:36 08/20/15 11:03 T7

0 %. 50-150 20  08/18/1517:36 08/20/15 11:03 638-68-6 S4

Analytical Method: WI MOD GRO

843 ug/L 100 10 08/20/15 15:23 71-43-2
398 ug/L 100 10 08/20/15 15:23 100-41-4
12300 ug/L 1000 10 08/20/15 15:23
1610 ug/L 100 10 08/20/15 15:23 108-88-3
1830 ug/L 30.0 10 08/20/15 15:23 1330-20-7
98 %. 80-150 10 08/20/15 15:23 98-08-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 5 of 19



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Sample: MW-7 Lab ID: 10318160004 Collected: 08/13/15 02:00 Received: 08/13/1517:30 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 10.7 mg/L 22 20 08/18/1517:36 08/20/15 11:16 T7

Surrogates

n-Triacontane (S) 0 %. 50-150 20  08/18/1517:36 08/20/15 11:16 638-68-6 S4

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 3600 ug/L 50.0 50 08/20/15 14:11 71-43-2

Ethylbenzene 1830 ug/L 50.0 50 08/20/15 14:11 100-41-4

Gasoline Range Organics 37000 ug/L 5000 50 08/20/15 14:11

Toluene 7650 ug/L 50.0 50 08/20/15 14:11 108-88-3

Xylene (Total) 10100 ug/L 150 50 08/20/15 14:11 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 107 %. 80-150 50 08/20/15 14:11 98-08-8

Date: 08/24/2015 03:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 6 of 19



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Sample: MW-9 Lab ID: 10318160005 Collected: 08/13/1501:20 Received: 08/13/1517:30 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 7.5 mg/L 23 20 08/18/1517:36 08/20/15 10:56 T7

Surrogates

n-Triacontane (S) 0 %. 50-150 20  08/18/1517:36 08/20/15 10:56 638-68-6 S4

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 2700 ug/L 10.0 10 08/20/15 15:46 71-43-2

Ethylbenzene 1190 ug/L 10.0 10 08/20/15 15:46 100-41-4

Gasoline Range Organics 27900 ug/L 1000 10 08/20/15 15:46

Toluene 3880 ug/L 10.0 10 08/20/15 15:46 108-88-3

Xylene (Total) 7270 ug/L 30.0 10 08/20/15 15:46 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 110 %. 80-150 10 08/20/15 15:46 98-08-8

Date: 08/24/2015 03:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 7 of 19



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Sample: MW-6A Lab ID: 10318160006 Collected: 08/13/1512:45 Received: 08/13/1517:30 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 0.13 mg/L 0.11 1 08/18/15 17:36 08/20/15 12:51

Surrogates

n-Triacontane (S) 82 %. 50-150 1 08/18/15 17:36 08/20/15 12:51 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene ND ug/L 1.0 1 08/19/15 05:34 71-43-2

Ethylbenzene ND ug/L 1.0 1 08/19/15 05:34 100-41-4

Gasoline Range Organics ND ug/L 100 1 08/19/15 05:34

Toluene ND ug/L 1.0 1 08/19/15 05:34 108-88-3

Xylene (Total) ND ug/L 3.0 1 08/19/15 05:34 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 96 %. 80-150 1 08/19/15 05:34 98-08-8 pH

Date: 08/24/2015 03:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

. 0 1700 Elm Street - Suite 200
aCBAnaMICHI Minneapolis, MN 55414
viww pacelabs.com (612)607-1700
ANALYTICAL RESULTS
Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Sample: MW-6 Lab ID: 10318160007 Collected: 08/13/15 11:00 Received: 08/13/1517:30 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Gasoline Range Organics
Toluene

Xylene (Total)
Surrogates
a,a,a-Trifluorotoluene (S)

Date: 08/24/2015 03:39 PM

3.6 mg/L 1.2 10 08/18/15 17:36 08/20/15 11:43 T7

76 %. 50-150 10  08/18/1517:36 08/20/15 11:43 638-68-6

Analytical Method: WI MOD GRO

2420 ug/L 100 10 08/20/15 16:10 71-43-2
968 ug/L 100 10 08/20/15 16:10 100-41-4
18300 ug/L 1000 10 08/20/15 16:10
2750 ug/L 100 10 08/20/15 16:10 108-88-3
3920 ug/L 30.0 10 08/20/15 16:10 1330-20-7
91 %. 80-150 10 08/20/15 16:10 98-08-8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 9 of 19



Pace Analytical Services, Inc.

. 0 1700 Elm Street - Suite 200
aCBAnaMICHI Minneapolis, MN 55414
viww pacelabs.com (612)607-1700
ANALYTICAL RESULTS
Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Sample: MW-10

Parameters

Lab ID: 10318160008 Collected: 08/13/15 10:15 Received: 08/13/1517:30 Matrix: Water

Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS

WDRO C10-C28
Surrogates
n-Triacontane (S)

WIGRO GCV

Benzene

Ethylbenzene

Gasoline Range Organics
Toluene

Xylene (Total)
Surrogates
a,a,a-Trifluorotoluene (S)

Date: 08/24/2015 03:39 PM

Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

3.4 mg/L 20 20 08/18/15 17:36 08/20/15 11:23 T7

0 %. 50-150 20  08/18/1517:36 08/20/15 11:23 638-68-6 S4

Analytical Method: WI MOD GRO

229 ug/L 100 10 08/20/15 16:34 71-43-2
366 ug/L 100 10 08/20/15 16:34 100-41-4
8140 ug/L 1000 10 08/20/15 16:34
238 ug/L 100 10 08/20/15 16:34 108-88-3
1620 ug/L 30.0 10 08/20/15 16:34 1330-20-7
78 %. 80-150 10 08/20/15 16:34 98-08-8 S1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 10 of 19



www.pacelabs.com

Project:
Pace Project No.:

ace Analytical”

3228-01 Former Union 76-REV
10318160

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: Trip Blank

Lab ID: 10318160009

Collected: 08/13/15 00:00 Received: 08/13/1517:30 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
WIGRO GCV Analytical Method: WI MOD GRO
Benzene ND ug/L 1.0 1 08/18/15 21:40 71-43-2
Ethylbenzene ND ug/L 1.0 1 08/18/15 21:40 100-41-4
Gasoline Range Organics ND ug/L 100 1 08/18/15 21:40
Toluene ND ug/L 1.0 1 08/18/15 21:40 108-88-3
Xylene (Total) ND ug/L 3.0 1 08/18/15 21:40 1330-20-7
Surrogates
a,a,a-Trifluorotoluene (S) 108 %. 80-150 1 08/18/15 21:40 98-08-8

Date: 08/24/2015 03:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

QC Batch: GCV/14261 Analysis Method: WI MOD GRO

QC Batch Method:  WI MOD GRO Analysis Description: WIGRO GCV Water

Associated Lab Samples:

10318160006, 10318160009

METHOD BLANK:
Associated Lab Samples:

2052247

Matrix: Water

10318160006, 10318160009

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Benzene ug/L ND 1.0 08/18/1521:16
Ethylbenzene ug/L ND 1.0 08/18/1521:16
Gasoline Range Organics ug/L ND 100 08/18/1521:16
Toluene ug/L ND 1.0 08/18/1521:16
Xylene (Total) ug/L ND 3.0 08/18/1521:16
a,a,a-Trifluorotoluene (S) %. 111 80-150 08/18/15 21:16
LABORATORY CONTROL SAMPLE & LCSD: 2052248 2052249

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec  Limits RPD RPD Qualifiers
Benzene ug/L 100 115 99.7 115 100 80-120 14 20 CH
Ethylbenzene ug/L 100 118 104 118 104 80-120 13 20 CH
Gasoline Range Organics ug/L 1000 1060 1020 106 102 80-120 4 20
Toluene ug/L 100 111 99.7 111 100 80-120 11 20
Xylene (Total) ug/L 300 344 303 115 101 80-120 13 20
a,a,a-Trifluorotoluene (S) %. 108 116 80-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 08/24/2015 03:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 12 of 19



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: 3228-01 Former Union 76-REV
Pace Project No.: 10318160

QC Batch: GCV/14274 Analysis Method: WI MOD GRO
QC Batch Method:  WI MOD GRO Analysis Description: WIGRO GCV Water
Associated Lab Samples: 10318160001, 10318160002, 10318160003, 10318160004, 10318160005, 10318160007, 10318160008

METHOD BLANK: 2054565 Matrix: Water
Associated Lab Samples: 10318160001, 10318160002, 10318160003, 10318160004, 10318160005, 10318160007, 10318160008
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Benzene ug/L ND 1.0 08/20/15 12:12
Ethylbenzene ug/L ND 1.0 08/20/15 12:12
Gasoline Range Organics ug/L ND 100 08/20/15 12:12
Toluene ug/L ND 1.0 08/20/15 12:12
Xylene (Total) ug/L ND 3.0 08/20/1512:12
a,a,a-Trifluorotoluene (S) %. 113 80-150 08/20/15 12:12
LABORATORY CONTROL SAMPLE & LCSD: 2054566 2054567
Spike LCS LCSD LCS LCSD % Rec Max
Parameter Units Conc. Result Result % Rec % Rec  Limits RPD RPD Qualifiers
Benzene ug/L 100 101 103 101 103 80-120 1 20
Ethylbenzene ug/L 100 104 108 104 108 80-120 3 20
Gasoline Range Organics ug/L 1000 1010 1080 101 108 80-120 7 20
Toluene ug/L 100 97.7 103 98 103 80-120 5 20
Xylene (Total) ug/L 300 305 311 102 104 80-120 2 20
a,a,a-Trifluorotoluene (S) %. 104 112 80-150
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2054568 2054569
MS MSD
10317499003  Spike Spike MS MSD MS MSD % Rec
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD Qual
Benzene ug/L 11 100 100 109 113 107 112 80-120 4
Ethylbenzene ug/L ND 100 100 111 114 111 114 80-120 2
Gasoline Range Organics ug/L ND 1000 1000 1110 1110 111 111 80-120 0
Toluene ug/L ND 100 100 107 107 107 107 80-120 0
Xylene (Total) ug/L ND 300 300 325 336 108 112 80-120 3
a,a,a-Trifluorotoluene (S) %. 104 103 80-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 08/24/2015 03:39 PM without the written consent of Pace Analytical Services, Inc.. Page 13 of 19



ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

QC Batch: OEXT/30389
QC Batch Method:  WI MOD DRO
10318160001

Associated Lab Samples:

Analysis Method: WI MOD DRO
Analysis Description: WIDRO GCS

METHOD BLANK: 2050648

Matrix: Water

Associated Lab Samples: 10318160001
Blank Reporting

Parameter Result Limit Analyzed Qualifiers
WDRO C10-C28 ND 0.10 08/18/15 13:45
n-Triacontane (S) 85 50-150 08/18/15 13:45
LABORATORY CONTROL SAMPLE & LCSD: 2050649 2050650

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Conc. Result Result % Rec % Rec  Limits RPD RPD Qualifiers
WDRO C10-C28 2 1.7 2.0 86 101 75-115 16 20
n-Triacontane (S) 20 104 50-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 08/24/2015 03:39 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 14 of 19



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

(612)607-1700

. ®
aCBAnaMICt?’ Minneapolis, MN 55414
www.pacelabs.com
QUALITY CONTROL DATA
Project: 3228-01 Former Union 76-REV

Pace Project No.: 10318160

QC Batch: OEXT/30427 Analysis Method: WI MOD DRO
QC Batch Method: ~ WI MOD DRO Analysis Description: WIDRO GCS
Associated Lab Samples: 10318160002, 10318160003, 10318160004, 10318160005, 10318160006, 10318160007, 10318160008

METHOD BLANK: 2052898 Matrix: Water
Associated Lab Samples: 10318160002, 10318160003, 10318160004, 10318160005, 10318160006, 10318160007, 10318160008
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
WDRO C10-C28 mg/L ND 0.10 08/20/15 10:36
n-Triacontane (S) %. 95 50-150 08/20/15 10:36
LABORATORY CONTROL SAMPLE & LCSD: 2052899 2052900

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec  Limits RPD RPD Qualifiers
WDRO C10-C28 mg/L 2 15 1.8 77 90 75-115 15 20
n-Triacontane (S) %. 80 89 50-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 08/24/2015 03:39 PM without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALIFIERS

Project: 3228-01 Former Union 76-REV
Pace Project No.: 10318160

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

BATCH QUALIFIERS

Batch: GCV/14261
[M5] A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.

ANALYTE QUALIFIERS

CH The continuing calibration for this compound is outside of Pace Analytical acceptance limits. The results may be biased
high.

S1 Sl?rrogate recovery outside laboratory control limits (confirmed by re-analysis).

S4 Surrogate recovery not evaluated against control limits due to sample dilution.

T6 High boiling point hydrocarbons are present in the sample.

T7 Low boiling point hydrocarbons are present in the sample.

pH Post-analysis pH measurement indicates insufficient VOA sample preservation.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 08/24/2015 03:39 PM without the written consent of Pace Analytical Services, Inc.. Page 16 of 19



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 3228-01 Former Union 76-REV
Pace Project No.: 10318160

Analytical

Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10318160001 MW-1 WI MOD DRO OEXT/30389 WI MOD DRO GCSV/16471
10318160002 MW-3 WI MOD DRO OEXT/30427 WI MOD DRO GCSV/16489
10318160003 MW-8 WI MOD DRO OEXT/30427 WI MOD DRO GCSV/16489
10318160004 MW-7 WI MOD DRO OEXT/30427 WI MOD DRO GCSV/16489
10318160005 MW-9 WI MOD DRO OEXT/30427 WI MOD DRO GCSV/16489
10318160006 MW-6A WI MOD DRO OEXT/30427 WI MOD DRO GCSV/16489
10318160007 MW-6 WI MOD DRO OEXT/30427 WI MOD DRO GCSV/16489
10318160008 MW-10 WI MOD DRO OEXT/30427 WI MOD DRO GCSV/16489
10318160001 MW-1 WI MOD GRO GCV/14274

10318160002 MW-3 WI MOD GRO GCV/14274

10318160003 MW-8 WI MOD GRO GCV/14274

10318160004 MW-7 WI MOD GRO GCV/14274

10318160005 MW-9 WI MOD GRO GCV/14274

10318160006 MW-6A WI MOD GRO GCV/14261

10318160007 MW-6 WI MOD GRO GCV/14274

10318160008 MW-10 WI MOD GRO GCV/14274

10318160009 Trip Blank WI MOD GRO GCV/14261

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 08/24/2015 03:39 PM without the written consent of Pace Analytical Services, Inc.. Page 17 of 19
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Document Name: Document Revised: 23Feb2015
- e i
ooy | Sendtonor e
F-MN-L-213-rev.13 Pace Minnesota Quality Office
Client Name; Project #:
%ﬁ Viﬁ »C e vy
Courier: [Jred £x [Jups [Jusps [HAClient
Ccommercial [Trace [Tlspeebee  [other:
Tracking Number: , .

Custody Seal on Cooler/Box Present? | JYes [%/ Seals intact? [:}Yes E’Yﬁg/ I Optionak: ~ Proj. Due Date: Proj. Name: i

Packing Material: [ |Bubble Wrap [ “[Bubble Bags [ |None [ JOther: Temp Blank? W o
Therg;:g‘:emr [ B88A9130516413 %@ﬁgii;gigggg Type of lce: g\i;{ [TIBtue [Mnone Eé;les on ice, cooling process has begun
Cooler Temp Read (°C): i , % Cooler Temp Corrected (°C): ié 79 Biological Tissue Frozen? [ Jves [ No M
Temp should be above freezin T.o 6"C Correction Factor: y 7‘% Date and Initials of Person Examining Contents: g ’ ', z/? 729
USDA Regulated Soil { @/N/A, water sample) =
Did samples originate in a quarantine zone within the United States: AL, AR, AZ, CA, FL, GA, ID, LA, Did samples originate from a foreign source (internationally,
MS, NC, NM, NY, OK, OR, SC, TN, TX or WA {check maps)? [[ves [(No  including Hawaii and Puerto Rico)? [Tves [Tno

If Yes to either question, fill out a Regulated Soil Checldist (F-MN-0-338) and include with SCUR/COC paperwork.
COMMENTS:

Chain of Custody Present? Iz’{"e/s [nvo [Cn/a | 1.

Chain of Custody Filled Out? [2"'{’;,5/ e [In/a | 2.

Chain of Custody Relinquished? Yes [Jno  [Cn/a | 3.

Sampler Name and/or Signature on COC? @’@sf [Mne  [Cn/a | 4

Samples Arrived within Hold Time? E]ies [Mno [TIN/A | 5.

Short Hold Time Analysis (<72 hr)? Clves @ﬁj [ | 6.

Rush Turn Around Time Requested? [lves @‘ﬁf [CIn/a | 7.

Sufficient Volume? Yes,~ [ JNo  [Jn/A | 8.

Correct Containers Used? es. [ INo [In/Aa | 9.

-Pace Containers Used? @2: Cive [(nya
Containers Intact? @; [no  [Cn/a | 10,

Mo ﬁ/} 11.  Note if sediment is visible in the dissolved container
Ono [Onya | 12,

Filtered Volume Received for Dissolved Tests?
Sample Labels Match COC?

-Includes Date/Time/ID/Analysis Matrix:
All containers needing acid/base preservation have been

. HN H,S0 NaOH HCl
checked? Cves  [Ono N/A 13 [JHno; LIHs0s [na L
All containers needing preservation are found to be in Sample #
compliance with EPA recommendation?
{HNQ3, H,50,, 4|<2; NaOH >9 Sulfide, NaOH>12 Cyanide) [Cves o N/A
E)_(cgﬁptions {, Coliform, TOC, Oil and Grease, Initial when Lot # of added

RO/8015 (water) DOC Yes [no  [IN/A | completed: preservative:
Headspace in VOA Vials { >6mm)? s [INo 1. Yo, 1 i; ? ;ﬂu} LA
Trip Blank Present? [INo /15,
Trip Blank Custody Seals Present? CINo
Pace Trip Blank Lot # (if purchased): 7‘§{ fé.) '{ji

CLIENT NOTIF!CAT!ON/RESOLUT!ON Field Data Required? DYes DNO

Person Contacted: Date/Time:

Comments/Resolution:

Project Manager Review: Date: P PiL
Note: Whenever there is a discrepancy affectmg North Carolina compliance samples, a copy of this form will be sent to the North Carolina 5EHNR Certification Office (i.e out of
hold, incorrect preservative, out of temp, incorrect containers).
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ace Analytical”

www.pacelabs.com

November 10, 2015

Adam P. Zobel

Wenck Associates, Inc
1800 Pioneer Creek Center
P.O. BOX 249

Maple Plain, MN 55359

RE: Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Dear Adam Zobel:

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Enclosed are the analytical results for sample(s) received by the laboratory on November 04, 2015.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless

otherwise noted in the body of the

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
X wloon >Q;M§

Kabor Xiong
kabor.xiong@pacelabs.com
Project Manager

Enclosures

cc: Cory J. Anderson, Wenck Associates

report.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 1 of 23



. ®
ace Analytical
www.pacelabs.com
Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MN0O0064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 2 of 23



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMlcala Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

PROJECT NARRATIVE

Project: 32280007 Cambridge GW Monitori
Pace Project No.: 10328800

Date: November 10, 2015

The GRO values for sample 10328800001 (MW-1) appear to indicate that the vials were non-homogenous. The highest value was
reported to present the highest risk data.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 3 of 23



ace Analytical

www.pacelabs.com

PROJECT NARRATIVE

Project: 32280007 Cambridge GW Monitori
Pace Project No.: 10328800

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Method: WI MOD DRO
Description: WIDRO GCS

Client: Wenck Associates, Inc.
Date: November 10, 2015

General Information:

9 samples were analyzed for WI MOD DRO. All samples were received in acceptable condition with any exceptions noted below or on

the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with WI MOD DRO with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:

All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

Analyte Comments:

QC Batch: OEXT/31544

T7: Low boiling point hydrocarbons are present in the sample.
* DUPLICATE (Lab ID: 10328800009)
* WDRO C10-C28
* MW-1 (Lab ID: 10328800001)
* WDRO C10-C28
* MW-10 (Lab ID: 10328800003)
* WDRO C10-C28
* MW-3 (Lab ID: 10328800008)
* WDRO C10-C28
* MW-6 (Lab ID: 10328800004)
* WDRO C10-C28

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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aceAnalytical
www.pacelabs.com
PROJECT NARRATIVE
Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Method: WI MOD DRO
Description: WIDRO GCS

Client: Wenck Associates, Inc.
Date: November 10, 2015

Analyte Comments:

QC Batch: OEXT/31544

T7: Low boiling point hydrocarbons are present in the sample.

« MW-7 (Lab ID: 10328800007)
« WDRO C10-C28

« MW-8 (Lab ID: 10328800006)
« WDRO C10-C28

« MW-9 (Lab ID: 10328800005)
« WDRO C10-C28

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 5 of 23



www.pacelabs.com

PROJECT NARRATIVE

Project: 32280007 Cambridge GW Monitori
Pace Project No.: 10328800

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

(612)607-1700

Method: WI MOD GRO
Description: WIGRO GCV

Client: Wenck Associates, Inc.
Date: November 10, 2015

General Information:
10 samples were analyzed for WI MOD GRO. All samples were received in acceptable condition with any exceptions noted below or on
the chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: GCV/14602

1M: Results for sample10328800001 appear to indicate that the vials were non-homogenous. The highest value was reported to
present the highest risk data.

* MW-1 (Lab ID: 10328800001)
* 3,a,a-Trifluorotoluene (S)

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical”

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Sample: MW-1 Lab ID: 10328800001 Collected: 11/03/15 10:20 Received: 11/04/1512:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 2.1 mg/L 0.11 1 11/05/15 12:14 11/07/15 12:22 T7

Surrogates

n-Triacontane (S) 81 %. 50-150 1 11/05/15 12:14 11/07/15 12:22 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene ND ug/L 1.0 1 11/05/15 22:11 71-43-2

Ethylbenzene 27.2 ug/L 25 1 11/05/15 22:11 100-41-4

Gasoline Range Organics 2780 ug/L 100 1 11/05/15 22:11

Toluene ND ug/L 25 1 11/05/15 22:11 108-88-3

Xylene (Total) 920 ug/L 3.0 1 11/05/15 22:11 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 104 %. 80-150 1 11/05/15 22:11 98-08-8 1M,D6

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Sample: MW-11 Lab ID: 10328800002 Collected: 11/03/15 10:45 Received: 11/04/1512:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 ND mg/L 0.11 1 11/05/15 12:14 11/07/15 13:40

Surrogates

n-Triacontane (S) 83 %. 50-150 1 11/05/15 12:14 11/07/15 13:40 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene ND ug/L 1.0 1 11/05/15 22:35 71-43-2

Ethylbenzene ND ug/L 25 1 11/05/15 22:35 100-41-4

Gasoline Range Organics ND ug/L 100 1 11/05/15 22:35

Toluene ND ug/L 25 1 11/05/15 22:35 108-88-3

Xylene (Total) ND ug/L 3.0 1 11/05/15 22:35 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 96 %. 80-150 1 11/05/15 22:35 98-08-8

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Sample: MW-10 Lab ID: 10328800003 Collected: 11/03/15 11:05 Received: 11/04/1512:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 3.4 mg/L 0.11 1 11/05/15 12:14 11/07/15 12:30 T7

Surrogates

n-Triacontane (S) 77 %. 50-150 1 11/05/15 12:14 11/07/15 12:30 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 279 ug/L 10.0 10 11/06/15 15:57 71-43-2

Ethylbenzene 342 ug/L 250 10 11/06/15 15:57 100-41-4

Gasoline Range Organics 7590 ug/L 1000 10 11/06/15 15:57

Toluene 182 ug/L 250 10 11/06/15 15:57 108-88-3

Xylene (Total) 1320 ug/L 30.0 10 11/06/15 15:57 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 103 %. 80-150 10 11/06/15 15:57 98-08-8

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical”

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Sample: MW-6 Lab ID: 10328800004 Collected: 11/03/15 12:03 Received: 11/04/1512:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 4.7 mg/L 0.11 1 11/05/15 12:14 11/07/15 12:38 T7

Surrogates

n-Triacontane (S) 79 %. 50-150 1 11/05/15 12:14 11/07/15 12:38 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 2060 ug/L 20.0 20 11/06/15 16:44 71-43-2

Ethylbenzene 724 ug/L 50.0 20 11/06/15 16:44 100-41-4

Gasoline Range Organics 14200 ug/L 2000 20 11/06/15 16:44

Toluene 1880 ug/L 50.0 20 11/06/15 16:44 108-88-3

Xylene (Total) 3120 ug/L 60.0 20 11/06/15 16:44 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 114 %. 80-150 20 11/06/15 16:44 98-08-8

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Sample: MW-9 Lab ID: 10328800005 Collected: 11/03/15 12:50 Received: 11/04/1512:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 10.6 mg/L 0.53 5 11/05/15 12:14 11/07/15 11:51 T7

Surrogates

n-Triacontane (S) 77 %. 50-150 5 11/05/15 12:14 11/07/15 11:51 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 5470 ug/L 50.0 50 11/06/15 17:32 71-43-2

Ethylbenzene 1620 ug/L 125 50 11/06/15 17:32 100-41-4

Gasoline Range Organics 33700 ug/L 5000 50 11/06/15 17:32

Toluene 5160 ug/L 125 50 11/06/15 17:32 108-88-3

Xylene (Total) 8010 ug/L 150 50 11/06/15 17:32 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 100 %. 80-150 50 11/06/15 17:32 98-08-8

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Sample: MW-8 Lab ID: 10328800006 Collected: 11/03/15 13:25 Received: 11/04/15 12:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 12.4 mg/L 0.52 5 11/05/15 12:14 11/07/15 11:59 T7

Surrogates

n-Triacontane (S) 84 %. 50-150 5 11/05/15 12:14 11/07/15 11:59 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 1020 ug/L 20.0 20 11/06/15 18:19 71-43-2

Ethylbenzene 335 ug/L 50.0 20 11/06/15 18:19 100-41-4

Gasoline Range Organics 15100 ug/L 2000 20 11/06/15 18:19

Toluene 1680 ug/L 50.0 20 11/06/15 18:19 108-88-3

Xylene (Total) 1900 ug/L 60.0 20 11/06/15 18:19 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 95 %. 80-150 20 11/06/15 18:19 98-08-8

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Sample: MW-7 Lab ID: 10328800007 Collected: 11/03/15 14:05 Received: 11/04/1512:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 19.2 mg/L 1.1 10 11/05/1512:14 11/07/15 12:07 T7

Surrogates

n-Triacontane (S) 69 %. 50-150 10  11/05/15 12:14 11/07/15 12:07 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 3140 ug/L 50.0 50 11/06/15 19:06 71-43-2

Ethylbenzene 1530 ug/L 125 50 11/06/15 19:06 100-41-4

Gasoline Range Organics 35900 ug/L 5000 50 11/06/15 19:06

Toluene 7140 ug/L 125 50 11/06/15 19:06 108-88-3

Xylene (Total) 8450 ug/L 150 50 11/06/15 19:06 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 106 %. 80-150 50 11/06/15 19:06 98-08-8

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 13 of 23



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

Sample: MW-3 Lab ID: 10328800008 Collected: 11/03/15 14:40 Received: 11/04/1512:04 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 7.3 mg/L 0.52 5 11/05/15 12:14 11/07/15 11:44 T7

Surrogates

n-Triacontane (S) 62 %. 50-150 5 11/05/15 12:14 11/07/15 11:44 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 1560 ug/L 20.0 20 11/06/15 19:53 71-43-2

Ethylbenzene ND ug/L 50.0 20 11/06/15 19:53 100-41-4

Gasoline Range Organics 16300 ug/L 2000 20 11/06/15 19:53

Toluene 1370 ug/L 50.0 20 11/06/15 19:53 108-88-3

Xylene (Total) 4400 ug/L 60.0 20 11/06/15 19:53 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 106 %. 80-150 20 11/06/15 19:53 98-08-8

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Project:
Pace Project No.:

ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

32280007 Cambridge GW Monitori
10328800

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: DUPLICATE

Lab ID: 10328800009

Collected: 11/03/15 00:00

Received: 11/04/15 12:04

Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO
WDRO C10-C28 4.6 mg/L 0.11 1 11/05/15 12:14 11/07/15 12:15 T7
Surrogates
n-Triacontane (S) 78 %. 50-150 1 11/05/15 12:14 11/07/15 12:15 638-68-6
WIGRO GCV Analytical Method: WI MOD GRO
Benzene 2150 ug/L 20.0 20 11/06/15 20:40 71-43-2
Ethylbenzene 865 ug/L 50.0 20 11/06/15 20:40 100-41-4
Gasoline Range Organics 16200 ug/L 2000 20 11/06/15 20:40
Toluene 2000 ug/L 50.0 20 11/06/15 20:40 108-88-3
Xylene (Total) 3820 ug/L 60.0 20 11/06/15 20:40 1330-20-7
Surrogates
a,a,a-Trifluorotoluene (S) 100 %. 80-150 20 11/06/15 20:40 98-08-8

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Project No.:

ace Analytical”

ANALYTICAL RESULTS

32280007 Cambridge GW Monitori
10328800

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: TRIP BLANK

Lab ID: 10328800010

Collected: 11/03/1500:00 Received: 11/04/15 12:04

Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
WIGRO GCV Analytical Method: WI MOD GRO
Benzene ND ug/L 1.0 1 11/06/15 02:54 71-43-2
Ethylbenzene ND ug/L 25 1 11/06/15 02:54 100-41-4
Gasoline Range Organics ND ug/L 100 1 11/06/15 02:54
Toluene ND ug/L 25 1 11/06/15 02:54 108-88-3
Xylene (Total) ND ug/L 3.0 1 11/06/15 02:54 1330-20-7
Surrogates
a,a,a-Trifluorotoluene (S) 103 %. 80-150 1 11/06/15 02:54 98-08-8

Date: 11/10/2015 10:56 AM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: 32280007 Cambridge GW Monitori
Pace Project No.: 10328800

QC Batch: GCV/14602 Analysis Method: WI MOD GRO
QC Batch Method:  WI MOD GRO Analysis Description: WIGRO GCV Water
Associated Lab Samples: 10328800001, 10328800002, 10328800010

METHOD BLANK: 2127968 Matrix: Water
Associated Lab Samples: 10328800001, 10328800002, 10328800010
Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Benzene ug/L ND 1.0 11/05/1517:29
Ethylbenzene ug/L ND 2.5 11/05/1517:29
Gasoline Range Organics ug/L ND 100 11/05/1517:29
Toluene ug/L ND 2.5 11/05/1517:29
Xylene (Total) ug/L ND 3.0 11/05/1517:29
a,a,a-Trifluorotoluene (S) %. 101 80-150 11/05/15 17:29
LABORATORY CONTROL SAMPLE & LCSD: 2127969 2127970

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec  Limits RPD RPD Qualifiers
Benzene ug/L 100 91.6 91.5 92 91 80-120 0 20
Ethylbenzene ug/L 100 91.0 93.2 91 93 80-120 2 20
Gasoline Range Organics ug/L 1000 969 930 97 93 80-120 4 20
Toluene ug/L 100 90.6 95.5 91 95 80-120 5 20
Xylene (Total) ug/L 300 258 271 86 90  80-120 5 20
a,a,a-Trifluorotoluene (S) %. 107 103 80-150
MATRIX SPIKE SAMPLE: 2128195

10328519001 Spike MS MS % Rec

Parameter Units Result Conc. Result % Rec Limits Quialifiers
Benzene ug/L 3.2 100 110 107 80-120
Ethylbenzene ug/L ND 100 107 107 80-120
Gasoline Range Organics ug/L ND 1000 1100 106 80-120
Toluene ug/L ND 100 110 110 80-120
Xylene (Total) ug/L ND 300 306 102 80-120
a,a,a-Trifluorotoluene (S) %. 112 80-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/10/2015 10:56 AM without the written consent of Pace Analytical Services, Inc.. Page 17 of 23



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA

Project: 32280007 Cambridge GW Monitori
Pace Project No.: 10328800

QC Batch: GCV/14605 Analysis Method: WI MOD GRO
QC Batch Method:  WI MOD GRO Analysis Description: WIGRO GCV Water
Associated Lab Samples: 10328800003, 10328800004, 10328800005, 10328800006, 10328800007, 10328800008, 10328800009

METHOD BLANK: 2128820 Matrix: Water
Associated Lab Samples: 10328800003, 10328800004, 10328800005, 10328800006, 10328800007, 10328800008, 10328800009
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Benzene ug/L ND 1.0 11/06/15 14:23
Ethylbenzene ug/L ND 2.5 11/06/15 14:23
Gasoline Range Organics ug/L ND 100 11/06/15 14:23
Toluene ug/L ND 2.5 11/06/15 14:23
Xylene (Total) ug/L ND 3.0 11/06/15 14:23
a,a,a-Trifluorotoluene (S) %. 108 80-150 11/06/15 14:23
LABORATORY CONTROL SAMPLE & LCSD: 2128821 2128822
Spike LCS LCSD LCS LCSD % Rec Max
Parameter Units Conc. Result Result % Rec % Rec  Limits RPD RPD Qualifiers
Benzene ug/L 100 97.2 91.5 97 91 80-120 6 20
Ethylbenzene ug/L 100 98.5 954 98 95 80-120 3 20
Gasoline Range Organics ug/L 1000 938 908 94 91 80-120 3 20
Toluene ug/L 100 97.2 93.8 97 94 80-120 4 20
Xylene (Total) ug/L 300 278 268 93 89  80-120 3 20
a,a,a-Trifluorotoluene (S) %. 929 100 80-150
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2130411 2130412
MS MSD
10329302001  Spike Spike MS MSD MS MSD % Rec
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD Qual
Benzene ug/L 78.4 100 100 182 176 104 98 80-120 3
Ethylbenzene ug/L ND 100 100 108 103 106 101 80-120 4
Gasoline Range Organics ug/L 279 1000 1000 1170 1180 89 90 80-120 1
Toluene ug/L 15.9 100 100 111 106 95 90 80-120 5
Xylene (Total) ug/L 39.6 300 300 321 303 94 88 80-120 6
a,a,a-Trifluorotoluene (S) %. 98 103 80-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/10/2015 10:56 AM without the written consent of Pace Analytical Services, Inc.. Page 18 of 23



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

(612)607-1700

. ®
aCBAnaMICt?’ Minneapolis, MN 55414
www.pacelabs.com
QUALITY CONTROL DATA
Project: 32280007 Cambridge GW Monitori

Pace Project No.: 10328800

QC Batch: OEXT/31544 Analysis Method: WI MOD DRO
QC Batch Method: ~ WI MOD DRO Analysis Description: WIDRO GCS

Associated Lab Samples: 10328800001, 10328800002, 10328800003, 10328800004, 10328800005, 10328800006, 10328800007,
10328800008, 10328800009

METHOD BLANK: 2127612 Matrix: Water

Associated Lab Samples: 10328800001, 10328800002, 10328800003, 10328800004, 10328800005, 10328800006, 10328800007,
10328800008, 10328800009

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
WDRO C10-C28 mg/L ND 0.10 11/07/15 11:28
n-Triacontane (S) %. 73 50-150 11/07/15 11:28
LABORATORY CONTROL SAMPLE & LCSD: 2127613 2127614

Spike LCS LCSD LCS LCSD % Rec Max

Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
WDRO C10-C28 mg/L 2 1.8 1.8 88 92 75-115 4 20
n-Triacontane (S) %. 78 76  50-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 11/10/2015 10:56 AM without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALIFIERS

Project: 32280007 Cambridge GW Monitori
Pace Project No.: 10328800

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

1M Results for sample10328800001 appear to indicate that the vials were non-homogenous. The highest value was reported
to present the highest risk data.

D6 The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.

T7 Low boiling point hydrocarbons are present in the sample.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 11/10/2015 10:56 AM without the written consent of Pace Analytical Services, Inc.. Page 20 of 23



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 32280007 Cambridge GW Monitori
Pace Project No.: 10328800

Analytical

Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10328800001 MW-1 WI MOD DRO OEXT/31544 WI MOD DRO GCSV/17207
10328800002 MW-11 WI MOD DRO OEXT/31544 WI MOD DRO GCSV/17207
10328800003 MW-10 WI MOD DRO OEXT/31544 WI MOD DRO GCSV/17207
10328800004 MW-6 WI MOD DRO OEXT/31544 WI MOD DRO GCSV/17207
10328800005 MW-9 WI MOD DRO OEXT/31544 WI MOD DRO GCSV/17207
10328800006 MW-8 WI MOD DRO OEXT/31544 WI MOD DRO GCSV/17207
10328800007 MW-7 WI MOD DRO OEXT/31544 WI MOD DRO GCSV/17207
10328800008 MW-3 WI MOD DRO OEXT/31544 WI MOD DRO GCSV/17207
10328800009 DUPLICATE WI MOD DRO OEXT/31544 WI MOD DRO GCSV/17207
10328800001 MW-1 WI MOD GRO GCV/14602

10328800002 MW-11 WI MOD GRO GCV/14602

10328800003 MW-10 WI MOD GRO GCV/14605

10328800004 MW-6 WI MOD GRO GCV/14605

10328800005 MW-9 WI MOD GRO GCV/14605

10328800006 MW-8 WI MOD GRO GCV/14605

10328800007 MW-7 WI MOD GRO GCV/14605

10328800008 MW-3 WI MOD GRO GCV/14605

10328800009 DUPLICATE WI MOD GRO GCV/14605

10328800010 TRIP BLANK WI MOD GRO GCV/14602

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 11/10/2015 10:56 AM without the written consent of Pace Analytical Services, Inc.. Page 21 of 23
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Mi} Document Name: Document Revised: 23Feb2015
; e . e Sample Condition Upon Receipt Form Page 1 of 1
d ‘A,/Pace/-’}na/ytzca/ Document No.: Issuing Authority:
F-MIN-L-213-rev.13 Pace Minnesota Quality Office

Glent Name: okt [ L IO : 10328800

o) b RS0, deS

o R e g i

[:lCommerual DSpeeDee 10328

Tracking Number:

Opti : j :

Custody Seal on Cooler/Box Present? [ |Yes Eﬂo Seals Intact? [ |Yes E-No ' ptional:  Proj. Due Date Proj. Name
Packing Material: [ |Bubble Wrap @,&ubble Bags [ INone [ _JOther Temp Blank? Thes [Ino
Thermometer O B88A91305}6413 [ 1888912167504 Type of ice @Wet Blue [CNone [Jsamples on ice, cooling process has begun

Used: . f? $Ae88A0143310098

Cooler Temp Read (°C): 3 | 5 Cooler Temp Corrected( C Biological Tissue Frozen? DYes% /A
% - a/4//5

Temp should be above freezing to 6°C Correction Factor: Date and Initials of Person Examining Contents:
USDA Regulated Soil ({fH4/A, water sample)

Did samples originate in 3 quarantine zone within the United States: AL, AR, AZ, CA, FL, GA, ID, LA, Did samples originate from a foreign source {internationally,
MS, NC, NM, NY, OK, OR, SC, TN, TX or WA {check maps)? [ves [TINo including Hawaii and Puerto Rico)? [ves INe
If Yes to either question, fill out a Regulated Soil Checklist {F-VIN-Q-338) and include with SCUR/COC paperwork.
COMMENTS:

Chain of Custody Present? lves  [no [Cnv/a | L

Chain of Custody Filled Out? @Xes Cine [N | 2

Chain of Custody Relinquished? Mes Cinve Cya | 3.

Sampler Name and/or Signature on COC? :ﬂ.xes Cino [On/a | 4.

Samples Arrived within Hold Time? Bles [no  [OIn/a | S

Short Hold Time Analysis {<72 hr)? [Clves mo Cin/a | 6.

Rush Turn Around Time Requested? [Jves Dfﬂo Cva | 7.

Sufficient Volume? \ﬁses Cine Dnga | 8.

Correct Containers Used? @&gs Cive [Onya § 9.

-Pace Containers Used? SH¥es  [no [Cnya
Containers Intact? . Bves [One  [In/a | 10.
Filtered Volume Received for Dissolved Tests? [Jves [no @‘WA 11.  Note if sediment is visible in the dissolved container

Sample Labels Match COC? Vi{ @xes Cno Dwya | 12,
~Includes Date/Time/ID/Analysis  Matrix:

All containers needing acid/base preservation have been

checked? [ves  [no &\N/A 13. [JHnos L2504 [InaoH [nct
All containers needing preservation are found to be in Sample #
compliance with EPA recommendation?
{HNO3, H;S 1<2; NaOH >9 Sulfide, NaOH>12 Cyanide) Cves [(no @N/A
Coliform, TOC, Oil and Grease, Initial when Lot # of added
4 ter) DOC @xes [INe  [TIya | completed: preservative:
Headspace in VOA Vials ( >6mm)? Oves  Ano  [In/a | 14,
Trip Blank Present? Hles Onvo  Ona | 15,
Trip Blank Custody Seals Present? @A@s Cno Cnya
Pace Trip Blank Lot # (if purchased}: io F‘)%i,é)“ 7\
CLIENT NOTIFICATION/RESOLUTION ) Field Data Required? [ Jves [ INo
Person Contacted: ) Date/Time:
Comments/Resolution:
A} N\ / k) 3
Project Manager Review: c:kj ~ lf\ XL{;\ n Date: 1 l T
Note: Whenever there is a discrepancy affecting North Carolina compliance samples, a tapy of this form will be sent to the North Cardlina DEHNR Certification Office ( l.e out of

hold, incorrect preservative, out of temp, incorrect containers).
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Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMIcala Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

February 05, 2016

Adam P. Zobel

Wenck Associates, Inc
1800 Pioneer Creek Center
P.O. BOX 249

Maple Plain, MN 55359

RE: Project: 3228-01 Cambridge GW Monitorin
Pace Project No.: 10337538

Dear Adam Zobel:

Enclosed are the analytical results for sample(s) received by the laboratory on February 03, 2016.
The results relate only to the samples included in this report. Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,
Carrie Jensen

carrie.jensen@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.. Page 1 of 17




. ®
ace Analytical
www.pacelabs.com

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

CERTIFICATIONS

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN 55414
525 N 8th Street, Salina, KS 67401
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Alabama Certification #40770
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: 8TMS-L
Florida/NELAP Certification #: E87605
Guam Certification #:14-008r
Georgia Certification #: 959
Georgia EPD #: Pace
Idaho Certification #: MNO0064
Hawaii Certification #MN00064
lllinois Certification #: 200011
Indiana Certification#C-MN-01
lowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Kentucky Dept of Envi. Protection - WW #:90062
Louisiana DEQ Certification #: 3086
Louisiana DHH #: LA140001
Maine Certification #: 2013011
Maryland Certification #: 322
Michigan DEPH Certification #: 9909

Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace

New Jersey Certification #: MN-002
New York Certification #: 11647

North Carolina Certification #: 530
North Carolina State Public Health #: 27700
North Dakota Certification #: R-036
Ohio EPA #: 4150

Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification

Saipan (CNMI) #:MP0003

South Carolina #:74003001

Texas Certification #: T104704192
Tennessee Certification #: 02818

Utah Certification #: MN000642013-4
Virginia DGS Certification #: 251
Virginia/VELAP Certification #: Pace
Washington Certification #: C486
West Virginia Certification #: 382

West Virginia DHHR #:9952C
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 2 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

Sample: MW-1 Lab ID: 10337538001 Collected: 02/02/16 10:12 Received: 02/03/16 12:29 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 1.0 mg/L 0.11 1 02/03/16 15:39 02/04/16 16:41 T7

Surrogates

n-Triacontane (S) 86 %. 50-150 1 02/03/16 15:39 02/04/16 16:41 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene ND ug/L 2.0 2 02/04/16 14:58 71-43-2

Ethylbenzene 15.6 ug/L 2.0 2 02/04/16 14:58 100-41-4

Gasoline Range Organics 1960 ug/L 200 2 02/04/16 14:58

Toluene ND ug/L 2.0 2 02/04/16 14:58 108-88-3

Xylene (Total) 666 ug/L 6.0 2 02/04/16 14:58 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 98 %. 80-150 2 02/04/16 14:58 98-08-8

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 3 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

Sample: MW-10 Lab ID: 10337538002 Collected: 02/02/16 11:02 Received: 02/03/16 12:29 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 4.4 mg/L 0.11 1 02/03/16 15:39 02/04/16 16:48 T7

Surrogates

n-Triacontane (S) 83 %. 50-150 1 02/03/16 15:39 02/04/16 16:48 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 277 ug/L 10.0 10 02/04/16 14:35 71-43-2

Ethylbenzene 363 ug/L 10.0 10 02/04/16 14:35 100-41-4

Gasoline Range Organics 8060 ug/L 1000 10 02/04/16 14:35

Toluene 291 ug/L 10.0 10 02/04/16 14:35 108-88-3

Xylene (Total) 1270 ug/L 30.0 10 02/04/16 14:35 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 115 %. 80-150 10 02/04/16 14:35 98-08-8

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 4 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

Sample: MW-6 Lab ID: 10337538003 Collected: 02/02/16 11:45 Received: 02/03/16 12:29 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 5.2 mg/L 0.11 1 02/03/16 15:39 02/04/16 16:34 T6,T7

Surrogates

n-Triacontane (S) 82 %. 50-150 1 02/03/16 15:39 02/04/16 16:34 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 1910 ug/L 20.0 20 02/04/16 13:24 71-43-2

Ethylbenzene 874 ug/L 20.0 20 02/04/16 13:24 100-41-4

Gasoline Range Organics 18600 ug/L 2000 20 02/04/16 13:24

Toluene 1930 ug/L 20.0 20 02/04/16 13:24 108-88-3

Xylene (Total) 3710 ug/L 60.0 20 02/04/16 13:24 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 105 %. 80-150 20 02/04/16 13:24 98-08-8

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 5 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

Sample: MW-9 Lab ID: 10337538004 Collected: 02/02/16 13:13 Received: 02/03/16 12:29 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 10.3 mg/L 0.53 5 02/03/16 15:39 02/05/16 09:51 T7

Surrogates

n-Triacontane (S) 88 %. 50-150 5 02/03/16 15:39 02/05/16 09:51 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 4100 ug/L 50.0 50 02/04/16 12:37 71-43-2

Ethylbenzene 1070 ug/L 50.0 50 02/04/16 12:37 100-41-4

Gasoline Range Organics 27700 ug/L 5000 50 02/04/16 12:37

Toluene 3760 ug/L 50.0 50 02/04/16 12:37 108-88-3

Xylene (Total) 5720 ug/L 150 50 02/04/16 12:37 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 100 %. 80-150 50 02/04/16 12:37 98-08-8

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 6 of 17



ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

Sample: MW-8 Lab ID: 10337538005 Collected: 02/02/16 13:48 Received: 02/03/16 12:29 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 8.5 mg/L 0.52 5 02/03/16 15:39 02/05/16 09:57 T7

Surrogates

n-Triacontane (S) 70 %. 50-150 5 02/03/16 15:39 02/05/16 09:57 638-68-6

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 1360 ug/L 20.0 20 02/04/16 13:48 71-43-2

Ethylbenzene 526 ug/L 20.0 20 02/04/16 13:48 100-41-4

Gasoline Range Organics 21400 ug/L 2000 20 02/04/16 13:48

Toluene 2100 ug/L 20.0 20 02/04/16 13:48 108-88-3

Xylene (Total) 2880 ug/L 60.0 20 02/04/16 13:48 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 101 %. 80-150 20 02/04/16 13:48 98-08-8

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

Sample: MW-7 Lab ID: 10337538006 Collected: 02/02/16 14:22 Received: 02/03/16 12:29 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 19.4 mg/L 1.1 10 02/03/16 15:39 02/05/16 10:04 T7

Surrogates

n-Triacontane (S) 0 %. 50-150 10  02/03/16 15:39 02/05/16 10:04 638-68-6 S4

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 2850 ug/L 50.0 50 02/04/16 13:01 71-43-2

Ethylbenzene 1450 ug/L 50.0 50 02/04/16 13:01 100-41-4

Gasoline Range Organics 37900 ug/L 5000 50 02/04/16 13:01

Toluene 5410 ug/L 50.0 50 02/04/16 13:01 108-88-3

Xylene (Total) 8550 ug/L 150 50 02/04/16 13:01 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 97 %. 80-150 50 02/04/16 13:01 98-08-8

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

Sample: MW-3 Lab ID: 10337538007 Collected: 02/02/16 15:15 Received: 02/03/16 12:29 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 15.8 mg/L 1.0 10 02/03/16 15:39 02/05/16 10:11 T7

Surrogates

n-Triacontane (S) 0 %. 50-150 10  02/03/16 15:39 02/05/16 10:11 638-68-6 S4

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 2280 ug/L 20.0 20 02/04/16 14:11 71-43-2

Ethylbenzene 163 ug/L 20.0 20 02/04/16 14:11 100-41-4

Gasoline Range Organics 19700 ug/L 2000 20 02/04/16 14:11

Toluene 1430 ug/L 20.0 20 02/04/16 14:11 108-88-3

Xylene (Total) 4490 ug/L 60.0 20 02/04/16 14:11 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 105 %. 80-150 20 02/04/16 14:11 98-08-8

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical”

www.pacelabs.com

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

Sample: DUP-1 Lab ID: 10337538008 Collected: 02/02/16 00:00 Received: 02/03/16 12:29 Matrix: Water
Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual

WIDRO GCS Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO

WDRO C10-C28 10.3 mg/L 1.0 10 02/03/16 15:39 02/05/16 10:18 T7

Surrogates

n-Triacontane (S) 0 %. 50-150 10  02/03/16 15:39 02/05/16 10:18 638-68-6 S4

WIGRO GCV Analytical Method: WI MOD GRO

Benzene 1370 ug/L 20.0 20 02/04/16 15:22 71-43-2

Ethylbenzene 476 ug/L 20.0 20 02/04/16 15:22 100-41-4

Gasoline Range Organics 15900 ug/L 2000 20 02/04/16 15:22

Toluene 2020 ug/L 20.0 20 02/04/16 15:22 108-88-3

Xylene (Total) 2550 ug/L 60.0 20 02/04/16 15:22 1330-20-7

Surrogates

a,a,a-Trifluorotoluene (S) 105 %. 80-150 20 02/04/16 15:22 98-08-8

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 10 of 17



www.pacelabs.com

Project:
Pace Project No.:

ace Analytical”

ANALYTICAL RESULTS

3228-01 Cambridge GW Monitorin
10337538

Pace Analytical Services, Inc.

1700 EIm Street - Suite 200
Minneapolis, MN 55414
(612)607-1700

Sample: TRIP BLANK

Lab ID: 10337538009

Collected: 02/02/16 00:00 Received: 02/03/16 12:29 Matrix: Water

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
WIGRO GCV Analytical Method: WI MOD GRO
Benzene ND ug/L 1.0 1 02/04/16 20:51 71-43-2
Ethylbenzene ND ug/L 1.0 1 02/04/16 20:51 100-41-4
Gasoline Range Organics ND ug/L 100 1 02/04/16 20:51
Toluene ND ug/L 1.0 1 02/04/16 20:51 108-88-3
Xylene (Total) ND ug/L 3.0 1 02/04/16 20:51 1330-20-7
Surrogates
a,a,a-Trifluorotoluene (S) 98 %. 80-150 1 02/04/16 20:51 98-08-8

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ace Analytical

www.pacelabs.com

QUALITY CONTROL DATA

Pace Analytical Services, Inc.
1700 EIm Street - Suite 200
Minneapolis, MN 55414

(612)607-1700

Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

QC Batch: GCV/14921 Analysis Method: WI MOD GRO

QC Batch Method:  WI MOD GRO Analysis Description: WIGRO GCV Water

Associated Lab Samples:

10337538008, 10337538009

10337538001, 10337538002, 10337538003, 10337538004, 10337538005, 10337538006, 10337538007,

METHOD BLANK:
Associated Lab Samples:

2185787

Matrix: Water

10337538008, 10337538009

10337538001, 10337538002, 10337538003, 10337538004, 10337538005, 10337538006, 10337538007,

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Benzene ug/L ND 1.0 02/04/16 10:39
Ethylbenzene ug/L ND 1.0 02/04/16 10:39
Gasoline Range Organics ug/L ND 100 02/04/16 10:39
Toluene ug/L ND 1.0 02/04/16 10:39
Xylene (Total) ug/L ND 3.0 02/04/16 10:39
a,a,a-Trifluorotoluene (S) %. 96 80-150 02/04/16 10:39
LABORATORY CONTROL SAMPLE & LCSD: 2185788 2185789
Spike LCS LCSD LCS LCSD % Rec Max
Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
Benzene ug/L 100 91.5 99.3 91 99  80-120 8 20
Ethylbenzene ug/L 100 86.5 95.8 86 96  80-120 10 20
Gasoline Range Organics ug/L 1000 959 962 96 96 80-120 0 20
Toluene ug/L 100 94.2 102 94 102 80-120 8 20
Xylene (Total) ug/L 300 275 296 92 99  80-120 7 20
a,a,a-Trifluorotoluene (S) %. 99 100 80-150
MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2185797 2185798
MS MSD
10337533001 Spike Spike MS MSD MS MSD % Rec
Parameter Units Result Conc. Conc. Result Result % Rec % Rec Limits RPD Qual
Benzene ug/L 1.8 100 100 98.7 101 97 99 80-120 3
Ethylbenzene ug/L ND 100 100 93.0 95.4 93 95 80-120 3
Gasoline Range Organics ug/L ND 1000 1000 1020 1050 102 105 80-120 2
Toluene ug/L ND 100 100 99.6 102 99 102 80-120 2
Xylene (Total) ug/L ND 300 300 288 296 96 99 80-120 3
a,a,a-Trifluorotoluene (S) %. 100 99 80-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

Date: 02/05/2016 12:07 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 12 of 17



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

(612)607-1700

. ®
aCBAnaMICt?’ Minneapolis, MN 55414
www.pacelabs.com
QUALITY CONTROL DATA
Project: 3228-01 Cambridge GW Monitorin

Pace Project No.: 10337538

QC Batch: OEXT/32452 Analysis Method: WI MOD DRO
QC Batch Method: ~ WI MOD DRO Analysis Description: WIDRO GCS
Associated Lab Samples: 10337538001, 10337538002, 10337538003, 10337538004, 10337538005, 10337538006, 10337538007,
10337538008
METHOD BLANK: 2185187 Matrix: Water
Associated Lab Samples: 10337538001, 10337538002, 10337538003, 10337538004, 10337538005, 10337538006, 10337538007,
10337538008
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
WDRO C10-C28 mg/L ND 0.10 02/04/16 15:45
n-Triacontane (S) %. 73 50-150 02/04/16 15:45
LABORATORY CONTROL SAMPLE & LCSD: 2185188 2185189
Spike LCS LCSD LCS LCSD % Rec Max
Parameter Units Conc. Result Result % Rec % Rec Limits RPD RPD Qualifiers
WDRO C10-C28 mg/L 2 1.6 1.7 82 83 75-115 2 20
n-Triacontane (S) %. 84 83  50-150

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 02/05/2016 12:07 PM without the written consent of Pace Analytical Services, Inc..

Page 13 of 17



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALIFIERS

Project: 3228-01 Cambridge GW Monitorin
Pace Project No.: 10337538

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PQL - Practical Quantitation Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

ANALYTE QUALIFIERS

S4 Surrogate recovery not evaluated against control limits due to sample dilution.
T6 High boiling point hydrocarbons are present in the sample.
T7 Low boiling point hydrocarbons are present in the sample.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
Date: 02/05/2016 12:07 PM without the written consent of Pace Analytical Services, Inc.. Page 14 of 17



Pace Analytical Services, Inc.
1700 EIm Street - Suite 200

aCBAnaMICt?’@ Minneapolis, MN 55414

www.pacelabs.com (612)607-1700

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Project: 3228-01 Cambridge GW Monitorin
Pace Project No.: 10337538

Analytical

Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
10337538001 MW-1 WI MOD DRO OEXT/32452 WI MOD DRO GCSV/17848
10337538002 MW-10 WI MOD DRO OEXT/32452 WI MOD DRO GCSV/17848
10337538003 MW-6 WI MOD DRO OEXT/32452 WI MOD DRO GCSV/17848
10337538004 MW-9 WI MOD DRO OEXT/32452 WI MOD DRO GCSV/17848
10337538005 MW-8 WI MOD DRO OEXT/32452 WI MOD DRO GCSV/17848
10337538006 MW-7 WI MOD DRO OEXT/32452 WI MOD DRO GCSV/17848
10337538007 MW-3 WI MOD DRO OEXT/32452 WI MOD DRO GCSV/17848
10337538008 DUP-1 WI MOD DRO OEXT/32452 WI MOD DRO GCSV/17848
10337538001 MW-1 WI MOD GRO GCV/14921

10337538002 MW-10 WI MOD GRO GCV/14921

10337538003 MW-6 WI MOD GRO GCV/14921

10337538004 MW-9 WI MOD GRO GCV/14921

10337538005 MW-8 WI MOD GRO GCV/14921

10337538006 MW-7 WI MOD GRO GCV/14921

10337538007 MW-3 WI MOD GRO GCV/14921

10337538008 DUP-1 WI MOD GRO GCV/14921

10337538009 TRIP BLANK WI MOD GRO GCV/14921

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

Date: 02/05/2016 12:07 PM without the written consent of Pace Analytical Services, Inc.. Page 15 of 17
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Document Name:
Sample Condition Upon Receipt Form

Document Revised: 05/an2016
Page 1of 1

/ aceAnalytical”

Document No.:
F-MN-L-213-rev.15

Issuing Authority:
Pace Minnesota Quality Office

Client Name:

Wench

Sample Condition
Upon Receipt

Project #:

Courier:

[Jreg-x [Jurs
{commercial ace [Mspeebee
Tracking Number:

[Cluses [Mclient
[other:

Custody Seal on Cooler/Box Present? Eé

I:lNo

mble Bags

Seals Intact? lz( [JNo lOptlonaI Praj. Due Date:

Proj, Name: J

Temp Blank? Yes [ No

Packing Material: [ |Bubble Wrap [Mnone  [[other:
m
Thermometer %)21401153 []8884912167504 Type of Ice: et [Jslue
Used: 151401164 [lessa0143310098

Cooler Temp Read (°C): 1.9 7. L‘:[

Temp should be above freezing to'6°C
USDA Regulated Soil ([ N/A, water sample)

Cooler Temp Corrected {°C}: 2- ‘

1.3.1.(,

—

[id samples originate in a guarantine zone within the United States: AL, AR, AZ, CA, FL, GA, ID, LA,

{none
Biological Tissue Frozen? [ Jyes [ INo EN//A

Correction Factor: j—;p ram Date and Initials of Person Examining Contents:

[Jsamples on ice, cooling process has begun

2716 Ao

Did samples originate from a foreign source {internationally,

MS, NC, NM, NY, 0K, OR, 5C, TN, TX or WA (check maps)? [ves [INo including Hawaii and Puerto Rico)? [Cyes Ono
If Yes to either question, fill cut a Regulated Soil Checklist (F-MN-Q-338) and include with SCUR/COC paperwork.
COMMENTS:

Chain of Custody Present? Zﬂes OOne  [On/a 1
Chain of Custody Filled Out? 1245 COne [Cwva | 2.
Chain of Custody Relinguished? E‘ﬁa: [One  [Cn/a | 3.
Sampler Name and/or Signature on COC? esr [INo  [In/a | 4.
Samples Arrived within Hold Time? es [INo [M/Aa | 5.
Short Hold Time Analysis (<72 hr]? [Tes Zﬁ;, Ona | 8.
Rush Turn Arcund Time Reguested? [Cves_ No  [IN/A | 7.
Sufficient Volume? Qé COne [Cnra | 8.
Correct Containers Used? Qé Ono  [On/a | 9

-Pace Containers Used? Dé OONe  [CIn/a

4
Containers Intact? ,Zﬁas [OnNo  [n/as| 10
*
Filtered Volume Received for Dissolved Tests? [Oves [Ono N/a | 11.  Note if sediment is visible in the dissolved container
Sample Labels Match COC? Yes [No [In/a | 120
—

-Includes Date/Time/ID/Analysis  Matrix: AT

All containers needing acid/base preservation have been
13. HNO Hz50 NaOH HCI
checked? [Yes [INo E(/: u 3 LHaS04 [ 0
All containers needing preservation are found tobe in Sample #
compliance with EPA recommendation? .
(HNO;, HzSO Cl<2; NaOH >9 Sulfide, NaOH>12 Cyanide) [Oes [Ono N/A
Al Coliform, TOC, Oil and Grease, Initial when Lot # of added
ater) DOC Yes [Ngs [IN/A | completed: preservative:
i
Headspace in VOA Vials { >6mm)? [Oes, Mo [IN/A | 14
Trip Blank Present? Dés [Ono  [Cn/a | 15.
Trip Blank Custody Seals Present? % One  On/a
Pace Trip Blank Lot # (if purchased): (D 1150 -\
CLIENT NOTIFICATION/RESOLUTION Field Data Required? DYES DNO
Person Contacted: Date/Time:
Comments/Resolution:
= - t
Project Manager Review: L AN /\J(L/\/\, Date: 2/4/16

Note: Whenever there is a discre pancy affecting Rorth Carolina coﬂnpliance samples, a copy of this form will be sent to the North Carolina DEHNR Certification Office (i.e out of

hold, incorrect preservative, out of teinp, incorrect containers).

Page 17 of 17



Appendix E

Equipment / Instrument Manuals



FLUKE.

922

Airflow Meter

Users Manual

PN 2683880

November 2006 Rev.1, 12/07

© 2006-2007 Fluke Corporation, All rights reserved. Printed in Taiwan. Product specifications are subject to
change without notice. All product names are trademarks of their respective companies.



LIMITED WARRANTY AND LIMITATION OF LIABILITY

This Fluke product will be free from defects in material and workmanship for two years
from the date of purchase. This warranty does not cover fuses, disposable batteries, or
damage from accident, neglect, misuse, alteration, contamination, or abnormal condi-
tions of operation or handling. Resellers are not authorized to extend any other war-
ranty on Fluke’s behalf. To obtain service during the warranty period, contact your
nearest Fluke authorized service center to obtain return authorization information, then
send the product to that Service Center with a description of the problem.

THIS WARRANTY IS YOUR ONLY REMEDY. NO OTHER WARRANTIES, SUCH AS
FITNESS FOR A PARTICULAR PURPOSE, ARE EXPRESSED OR IMPLIED. FLUKE
IS NOT LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES OR LOSSES, ARISING FROM ANY CAUSE OR THEORY. Since
some states or countries do not allow the exclusion or limitation of an implied warranty
or of incidental or consequential damages, this limitation of liability may not apply to
you.

Fluke Corporation Fluke Europe B.V.
P.O. Box 9090 P.O. Box 1186
Everett, WA 98206-9090 5602 BD Eindhoven
U.S.A. The Netherlands

11/99
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922

Introduction

The Fluke 922 Airflow Meter (“the Meter”) is a handheld instrument that measures
differential pressure and calculates air velocity and air flow.

The Meter ships with the following items:
e Holster

e Carrying case

e  Tubing and tubing strap

e  Four AA Batteries (installed)

e  Users Manual

e Wrist Strap



922

Users Manual

Safety Information and Symbols

A AcCaution identifies conditions and actions that may damage the Meter. A AWarning
identifies conditions and actions that pose hazard(s) to the user.

AAWarning

To avoid injury, or damage to the Meter, follow these safety guidelines:

Read the entire Users Manual before using the Meter.

Use the Meter only as described in the Users Manual or the protection
provided by the meter may be impaired.

Inspect the Meter before use. Do not use it if it appears damaged.

The Meter contains no user-serviceable parts. Do not open the Meter.
For service, the Meter must be sent to Fluke. See “Contacting Fluke”.

Have the Meter serviced only by qualified service personnel.

Adhere to local and national safety codes. Individual protective
equipment must be used to prevent injury.

A\ Caution

To avoid possible damage to the Meter, avoid using the Meter in an
excessively dirty or dusty atmosphere. Excessive particle intake can
damage the Meter.



Airflow Meter
Safety Information and Symbols

International symbols used on the Meter and in the manual are explained in Table 1.

Table 1. International Symbols

Symbol Description Symbol Description
Risk of danger. Important ”» < P, ;
A informationg.] Referrt)o manual. X Recycling information
Battery w Conforms to Australian standards
g Do not dispose of this product as unsorted
C€ Conforms to EU directives municipal waste. Contact Fluke or a
- qualified recycler for disposal.
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Contacting Fluke

To contact Fluke, use one of the following telephone numbers:
USA: 1-888-99-FLUKE (1-888-993-5853)
Canada: 1-800-36-FLUKE (1-800-363-5853)
Europe: +31 402-675-200
Japan: +81-3-3434-0181
Singapore: +65-738-5655
Anywhere in the world: +1-425-446-5500
Or visit Fluke’s Web site at: www.fluke.com.
Register the Meter at: http://register.fluke.com




Airflow Meter
Pushbutton Functions

Pushbutton Functions
Figure 1 and Table 2 explain the Meter’s pushbuttons.

Figure 1. 922 Airflow Meter
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Users Manual

Table 2. Pushbuttons

Pushbutton

Function

Power button. Press to turn the Meter on or off. Hold for 5 seconds to display Meter's
firmware version.

Activates velocity mode. See “Measuring Velocity”.

Turns the backlight on and off.

Activates flow mode. See “Measuring Flow”.

Calculates average of stored values.

Activates live Min Max Avg functions. See “Min Max Avg”.

Used to increase manual inputs, scroll through memory, and to navigate the Setup menu.

Press and hold 2 seconds to zero out the display before taking readings.

Used to decrease manual inputs, scroll through memory, and to navigate the Setup menu.

Press to enter the Setup menu. See “The Setup Menu”.

Used to access secondary features listed in yellow on the Meter.

Used to store data and accept changes to the setup menu and flow parameters.

Holds the present reading.

PPPRPEEEIVEEE®®

Activates pressure mode. See “Measuring Differential Pressure”.




Airflow Meter
Display

Display
Figure 2 and Table 3 describe the display.

TP

Pressure IIEE BB samples
Ve oc| ity iy Clear” Clear all?
A,

- fpm/s
cfml/s
] [ ] m3/hr

PSI mbar Pamm H20inH20

b - A0
. Dia= ' () I({Im

1l ]

Figure 2. Display

??@f
@Léé
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Table 3. Display Description

Shift key is in use and secondary menu functionality is engaged

Hold is engaged

Annunciators showing that sample memory is being accessed and the number of samples

Indicates that a stored sample (or all samples) is about to be deleted from memory

Units of pressure, velocity, and flow

Units of length and temperature

Digits for temperature and setup parameters

Duct shape choices

Low battery indicator. Replace the battery as soon as the low battery indicator appears.

Digits for main measurements of pressure, velocity, and flow

Min Max and Hold indicators

PP ®V® O ®I®@®O

Pressure, Velocity, or Flow modes are active




Airflow Meter
Using the Meter

Using the Meter

Power

To turn Meter power on or off, press (D). Meter power is provided by four AA batteries. To
replace the batteries, see “Maintenance”.

Measurement Units

The Meter supports both Metric and US measurement units. Select the desired
measurement type using the Setup menu. See “The Setup Menu”.

Note
If any measured value of any parameter is above the specified range, the Meter shows
“oL".
Backlight

Press (9) to turn on the backlight. The backlight automatically turns off after 2 minutes.

Automatic Power Off

To conserve battery power, the Meter changes to sleep mode after 20 minutes of inactivity.
To turn the Meter back on, press (D). To disable automatic power off, turn the meter on
while simultaneously holding (O and ¢3) until the display shows APO OFF. Repeat this
procedure to re-enable this feature. The display shows APO ON.
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Temperature

Ambient temperature is displayed on the Meter as a reference. The temperature can be

displayed in either °C or °F. See "The Setup Menu".

Secondary Menu Modes

Use {__ ] with other select pushbuttons to shift to secondary menu modes and functions:

e Press{ ] andthen to access the Clear functions. See “Clearing Sample Data”.

e Press{_ ] andthen [ to access the Recall menu. See “Recall”.

e Press{ ] andthen (& Jto access the Clear All function. See “Clearing Sample
Data”.

Zero

To zero differential pressure, velocity or flow, have both pressure ports open to ambient

conditions, then, press and hold [=#/for 2 seconds. Upon zeroing, the meter beeps.

Min Max Avg

The Min Max mode stores live minimum (MIN) and maximum (MAX) input values. When the
input drops below the stored minimum value or above the stored maximum value, the Meter
beeps and stores the new value. Min Max mode also calculates an average (AVG) of all
readings taken since the mode was activated. This mode can be used to capture

10



Airflow Meter
Saving Samples

intermittent readings, record maximum and minimum readings while you are away or when
you cannot watch the Meter.

To use Min Max mode, press [ % |. The maximum reading appears first. Each subsequent
press of [ ] steps through the minimum, average, and live readings, and back to the
maximum reading.

To exit Min Max mode, press [ % ]for approximately two seconds. When in Min Max mode,
the Auto-off feature is automatically disabled.
Hold

Pressing captures the current reading and holds it on the display. If is pressed
while in Min Max mode, the reading is held on the display and Min Max mode continues to
store minimum and maximum values.

Saving Samples

The Meter saves various samples in its three major modes. To save a sample, do the
following:

1. When taking a sample, press to store the sample. The Meter can save up to 99
samples in each of its three modes.

2. Once the samples are taken, press to view the average of all the samples.

11
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3.  Press %, [Pressure, or to exit calculate mode. If the memory is full (99
samples have been stored), more samples cannot be stored. If the user attempts to
store another sample, the Meter flashes "Full" and does not save new readings.

Measuring Differential Pressure

To measure differential pressure, do the following, see Figure 3:

Press to enter the pressure mode.

Connect a single hose to the "Input (+)" port, leaving the "Ref (-)" port unconnected.
With the tubing open to ambient conditions press and hold =y for 2 seconds.

Place the input hose in a different zone than the Meter.

The Meter displays the differential pressure of the input zone with respect to the
reference zone. For instance, a positive reading means that the input zone is positively
pressured with respect to the Meter location or its reference zone.

agbwbE
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Airflow Meter
Measuring Differential Pressure

eog05.eps
Figure 3. Differential Pressure Measurement
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Measuring Velocity

The Meter uses standard ambient conditions (temperature =21.1 °C/70 °F, barometric
pressure = 14.7 psia / 1013 mbar), to approximate actual velocity and flow.

Velocity Measurement

To measure velocity, do the following:

1. Press to enter Velocity mode.

2. Connect the hoses to the pitot tube and to the Meter. The “Input (+)” pressure port on
the Meter connects to the yellow hose from the total pressure connection of the pitot
tube. The “Ref (-)" pressure port on the Meter connects to the black hose from the
static pressure connection of the pitot tube. See Figure 4.

Note

If Measure Velocity measures negative on the display, check to make sure that the
hoses are attached to the correct ports on the Meter and the pitot tube.

3. With the pitot tube open to ambient conditions press and hold =9 for 2 seconds.

14



Airflow Meter
Measuring Velocity

Figure 4. Pitot Tube Connection

eo0g03.eps
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Measuring Flow

1.
2.

16

Press [l ]

The Meter requests the duct shape and size. The Meter stores the last duct shape and
size that is entered. If the duct is different than the stored version, press (v ] or 4]
to find the proper duct type for the measurement (rectangular or round).

Press &% to select the duct type.

If the duct is rectangular, use [ w_] and [_A_] to select the X dimension and press
to store it. Use [ w_] and [_A Jto select the Y dimension. Hold [ w_Jor[_A Jto
increase the rate of change. Press |3/ to store it.

If the duct is round, use [ w_] and [_A ] to select the duct diameter and press [ to
store it.
To measure flow, refer to Steps 2 - 3 in "Measuring Velocity".

Note

If Measure Velocity measures negative on the display, check to make sure that the
hoses are attached to the correct ports on the Meter and the pitot tube.



Airflow Meter
The Setup Menu

Notes
HOLD, SAVE, CALCULATE, SHIFT, MIN MAX, ZERO, and SETUP UNITS can be
used when measuring pressure, velocity and flow.

If (PRESSURE| OF is pressed before pressing [ for the final time, the Meter will escape
the flow setup process and will not save any of the selections made or values entered.

The Setup Menu
Use the Setup menu to change the following Meter parameters:

Pressure units
Velocity units

Flow (Volume) units
Temperature units
Duct dimension units

To modify the Meter setup parameters:

1.
2.

From any screen, press 4 to enter Setup menu editing mode.

Use ([ v_] and [_a_] to change the measurement units. Hold down v _Jor[_a ] to
increase the rate of change.

17
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3. Press to store the change. The Meter beeps to signal that the change has been
stored. With each press of , the menu moves to the next parameter. To exit the

Setup menu without changing subsequent parameters, press [PRESSURE], [VELOCTY], Or [ oo ) .
Clearing Sample Data

The Meter stores data that periodically will need to be cleared. Individual samples or the
entire data memory can be cleared. When the memory is full (99 samples), it shows “Full”
on the display when is pressed and the Meter emits short beeps and will not save any
value unless some samples are cleared.

To clear individual sample data, do the following:

1. Press either [Pressurg], [veLocimy], or to clear samples for that mode.
2. Press{__].

3. Press [ ww|(CLEAR).

4.

Use (v ] and [_A ] to select the desired sample number. The last measurement
saved appears first.

5. Press % to clear the sample. Note that the number of samples displayed is reduced.
To clear all sample data, do the following:

1. Press ]
2. Press [ 4% J(CLEAR ALL).

18



Airflow Meter

Recall

3. Press %% to clear all samples. The Meter beeps and the display shows 0 samples.

4. To exit (CLEAR) or (CLEAR ALL) without deleting samples, press [PRessure], [veLociry), or
before pressing ).

Recall

1. Press either [Pressurg], [veLocmy], or to recall samples for that mode.

2. Press{__].

3. Press [ (RECALL) to recall samples. Use [ w_] and [_A ] to locate the desired
sample. Hold A ] or [ w_] to increase the rate of change.

4.  Press [Pressure], [veLocy], or to exit the Recall menu.

Maintenance

This section provides basic maintenance information, including battery replacement
instructions.

/A Caution

Do not attempt to repair or service the Meter unless qualified to do so and
have the relevant calibration, performance test, and service information.

19
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Cleaning

Clean only with soap and water. Remove any residue afterwards.
Periodically wipe the case with a damp cloth and mild detergent.
Do not use abrasives or solvents.

Replacing the Batteries

When the low battery symbol appears (a=4) the meter will not save samples and “bAtt”
appears on the display when is pressed.

The Meter uses four AA batteries (supplied). To replace the batteries, do the following (see
Figure 5):

1. Turn off the Meter.

2. Remove the holster.

3. Place the Meter face down on a nonabrasive surface and loosen the battery door
screw with a Phillips screwdriver.

4. Lift the battery access door away from the Meter.

5. Replace the batteries as shown in Figure 5. Observe the battery polarity shown in the
battery compartment.

6. Secure the battery access door back in position with the screw.
7. Reinstall the Holster.

20



Airflow Meter
Maintenance

eog04.eps
Figure 5. Replacing the Batteries
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Specifications

Parameter Range Accuracy Resolution Units Displayed

Air Pressure + 4000 Pascal +1% + 1 Pascal 1 Pascal Pa
+16inH,0 +1% +0.01in H,0 0.001in H,0 in H,0
+400 mm H,0 1% + 0.1 mmH,0 0.1mmH,0 mm H,0
+ 40 mbar +1% + 0.01 mbar 0.01 mbar mb
+ 0.6 PSI +1% + 0.0001 PSI 0.0001 PSI PSI

Air Velocity 250-16,000 fpm +2.5% of reading at 1fpm fpm
1-80 m/s 2000 fpm 0.001 m/s m/s

(10.00 m/s)

Air Flow 0-99,999 cfm accuracy is function of | 1cfm cfm

(Volume) 0-99,999 m¥hr velocity and duct size 1 m¥hr m¥hr
0-99,999 I/s 1l/s I/s

Temperature 0to 50 °C 1% +2°C 0.1°C °C
3210 122 °F +1%+4°F 0.1°F °F

Use of Zero function is required to achieve these specifications.
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Airflow Meter

Specifications
Environmental
Operating Temperature 0°Cto +50 °C
Storage Temperature -40 °C to +60 °C
Temperature Coefficient 0.025 X (specified accuracy) / °C
(<18°Cor>28°C)
Relative Humidity:
Non condensing (< 10 °C)
90 % RH (10 °C to 30 °C)
75 % RH (30 °C to 40 °C)
45 % RH (40 °C to 50 °C)(Without Condensation)
IP Rating 1P40
Operating Altitude 2000 m
Storage Altitude 12000 m
EMI, RFI, EMC Meets requirements for EN61326-1
Vibration MIL-PREF-28800F, Class 3
Maximum Pressure at each Port 10 PSI
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Agency Approvals
C € Conforms to EU directives
ey Conforms to Australian standards

Replacement Parts

Replacement Part

Part Number

Battery 1.5 V Alkaline Size AA (4) NEDA 15A, IECLR6 650181

Holster 2729807
Wrist Strap 2729793
Hoses, 1 black and 1 yellow w/test lead strap 2766087
Battery Door 2729818
Battery Door Screw 2729829
Hard Carrying Case 2774694
Users Manual 2683880
Users Manual on CD 2766430
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Airflow Meter
Accessories and Optional ltems

Accessories and Optional Items

Description Item or Part Number

Toolpak Meter Hanging Kit

Includes: Magnetic Strip, 2 Straps (9 inch and 12 inch), 2 Latch Tabs TPak

Fluke 922 Kit

Includes: Fluke 922 Airflow Meter, 12 inch pitot tube, TPak Magnetic Strip, Fluke 922-Kit
TPak Strap, 9 inches, TPak Latch Tab, Four AA Batteries 1.5 V Alkaline,

Users Manual, Large Carrying Case
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SERIES TA "

Series 477A Digital Manometers are ver-
satile, hand-held, battery operated manome-
ters available in several basic ranges from O-
20 in. w.c. up to 100 psi. All models measure
either positive, negative or differential pres-
sures with +0.10% of full scale accuracy. You
can select from up to seven common English
and metric pressure units so conversions are
not necessary. A memory function allows
storage of up to 40 readings for later recall
and a backlight provides auxiliary lighting for
hard-to-see locations. Also standard are a
hold feature plus both visual and audible over-
pressure alarms.

Bulletin D-26

Series 477A Handheld Digital Manometer

Specifications - Installation and Operation Instructions

SPECIFICATIONS

Service: Air and compatible gases.

Wetted Parts: Consult factory.

Accuracy: +0.10% of full scale from 60 to 78°F
(15.6 t0 25.6°C); +1% of full scale from 32 to 60
and 78 to 104°F (0 to 15 .6 and 25.6 to 40°C).
Pressure Hysteresis: +0.1% of full scale.
Pressure Limits: See chart.

Temperature Limits: 32 to 104°F (0 to 40°C).
Storage Temperature Limits: -4 to 176°F (-20
to 80°C).

Display: 4-digit LCD (.425" H x .234" W digits).
Resolution: See chart.

Power Requirements: 9 volt alkaline battery.
Battery included but not connected.

Weight: 10.2 oz. (289 g).

Connections: Two barbed connections for use
with 1/8"(3.18 mm) or 3/16" (4.76 mm) |.D. tubing
for 477A-1, 477A-2, 477A-3, 477A-4 and 477A-5
only. Two compression fittings for use with 1/8
(3.78 mm) 1.D. x 1/4" (6.35 mm) O.D. tubing for
477A-6 and 477A-7 only.

Model English Metric
Number Range Range
A77A-1 | 0-20.00 in. w.c.| 0-4.982 kPa
477A-2 | 0-40.00 in. w.c. | 0-9.96 kPa
477A-3 | 0-200.0 in. w.c. | 0-49.82 kPa
A77A-4 | 0-10.00 psi 0-68.95 kPa
477A-5 | 0-30.00 psi 0-206.9 kPa
A77A-6 | 0-50.00 psi 0-344.8 kPa
477A-7 1 0-100.0 psi 0-689.5 kPa
Maximum Pressure

477A-1 3 psi (0.21 bar)
477A-2 3 psi (0.21 bar)
477A-3 15 psi (1.03 bar)
ATTA-4 30 psi (2.07 bar)
A477A-5 60 psi (4.13 bar)
A477A-6 100 psi (6.89 bar)
ATTA-7 200 psi (13.78 bar)

Available Pressure Units:
47TA-1 & 477A-2: psi, in. w.c., mm w.c., in.
Hg, mm Hg, Pa, kPa, bar, mbar

477A-3 & 477A-4: psi, in. w.c., mm w.c., in.
Hg, mm Hg, kPa, bar, mbar

ATTA-5, 4T7A-6 & 477A-7: psi, in. w.c., in.
Hg, mm Hg, kPa, bar, mbar

Phone: 219/879-8000
Fax: 219/872-9057

www.dwyer-inst.com

P.O. BOX 373 « MICHIGAN CITY, INDIANA 46361, U.S.A. e-mail: info@dwyer-inst.com

DWYER INSTRUMENTS, INC. I



INSTRUCTIONS

Battery Installation

The unit is shipped with a separate 9 volt alkaline battery which must be installed before
operation. Remove the two screws holding the bottom endcap in place and remove the
endcap. Connect the battery to the enclosed battery clip observing correct polarity. Be
careful not to trap wires between the battery, case or foam pads which retain the battery.
This could make it difficult to install the battery or remove it later for replacement. Be sure
the rubber gasket is properly seated in the gasket channel of the endcap and replace end-
cap. Note that the endcap will only fit one way because the holes are slightly off-center.
Place the “Z" shaped wrist strap clip in one of the screw recesses and replace the screws.
Do not overtighten the screws. Attach wrist strap to clip.

When battery replacement becomes necessary, use only a 9 volt alkaline type such as
a Duracell® MN1604, Eveready® 522 or equivalent. Zinc-carbon types, often labeled Heavy-
duty are not recommended because of the increased potential for leakage. Alkaline batter-
ies are also a better value because they last up to three times longer in this device.

On-Off Operation

The on-off control is a toggle function. Press and release the ON/OFF key once to turn
unit on; again to turn it off. If the manometer is left on with no activity for approximately 20
minutes, unit will turn itself off to conserve the battery.

Display Backlight

The Model 477A includes a display backlight to allow use in the dark or in poor lighting con-
ditions. Manometer must be switched off before this feature can be activated. Next, press and
hold the ON/OFF key down. After about 1 second the backlight will come on and remain light-
ed for approximately 2 minutes after which it will turn itself off to conserve battery life.

Zeroing Pressure Reading

Potential inaccuracy due to temperature effects can be minimized by re-zeroing immediately
before use. To zero the display, vent both ports to atmosphere so no pressure is applied to
either port. Press the ZERO/STORE key and - - - - will be momentarily displayed as zeroing
occurs. Zeroing is not possible when the memory mode is in use. It must be done before select-
ing that function.

If the unit is accidently zeroed with pressure applied to one of the ports, the pressure read-
ing might display incorrectly. To correct, vent the pressure ports to atmosphere and press the
ZERO/STORE key to zero the unit.

Pressure Connections

To measure single positive pressure, connect tubing to port marked + and vent oppo-
site port to atmosphere. To measure differential positive pressure, connect higher positive
pressure to port marked + and lower positive pressure to port marked -. Manometer will
indicate the difference between the two.

Selecting Pressure Units

Up to seven pressure units are available. The display will indicate the current selection.
To change to different units, use the UNITS/LOC key. Each touch will cause an advance to
the next choice. The selected units will remain in memory even when power is shut off. This
way, your preference will always be displayed after the initial selection.



Display Hold

There may be situations where you want to temporarily retain a reading. The Model 477A
includes a Display Hold feature which freezes the current reading and holds it in the display until
cleared. To activate this operation, momentarily press the HOLD/MEMORY key when the pres-
sure you want to save is displayed. A HOLD indicator will appear in the display to indicate that
the reading shown is frozen. To return to normal operation, press the HOLD/MEMORY key
again.The HOLD indicator will disappear and the current pressure will again be shown.

Memory Function

A memory function is included in the Model 477A that allows you to store up to 40 pres-
sure readings for later review or recording. This feature is especially valuable for making a tra-
verse of duct velocity pressures with a Pitot tube or for multipoint pressure measurements. The
readings are stored in non-volatile memory so they will be retained even if the unit is shut off or
the battery is removed.

Storing Pressure Readings

To store a reading, press and hold the HOLD/MEMORY until STO1 is displayed then release
the key. Next, press ZERO/STORE key to save current reading to STOT memory location. A
beep will sound indicating that the reading has been saved. As each reading is saved, the mem-
ory location display will advance to the next number. To resume pressure measurement, press
the HOLD/MEMORY key again. Note that in the memory mode, the display zero function is not
available. To zero the display, you must first exit the memory mode and then press the
ZERO/STORE key.

Viewing Stored Readings - Selecting a Location

To view the contents of memory, press and hold the HOLD/MEMORY until RDO1 is displayed
then release the key. Next, press UNITS/LOC to view other memory location. To resume pres-
sure measurement, press the HOLD/MEMORY key again.

Clearing Memory

To clear the contents of memory, press and hold the HOLD/MEMORY until CLR is displayed
then release the key. Next, press ZERO/STORE key to clear all previously stored readings.
During this operation - - - - will be displayed. Once memory is cleared, the current pressure will
be displayed.

Exiting Memory Mode
To exit the memory mode press the HOLD/MEMORY key again and the unit will return to
normal operation.



Dampening Function

The dampening feature allows the user to enter a dampening number from 1 to 16 (default
value = 2). Entering a larger number increases the amount of readings that are averaged for
each display update.

In order to access the dampening feature, follow the instructions below:

1. Press and hold the HOLD/MEMORY button. The upper right portion of the LCD scrolls
through a menu selection (HOLD, STO1, RDO1, CLR, and DAMP). When “DAMP" is shown,
release the HOLD/MEMORY button. This selects the dampening feature.

2. Once "DAMP" is selected, a number is shown in the upper right portion of the LCD, along
with the current pressure reading. This number is the dampening number. Adjust the number
up by pressing the ZERO/STORE button or down by pressing the UNITS/LOC button. The LCD
update rate slows as the number increases from 1 to 16. Therefore, for best results, choose the
smallest number that provides a stable pressure reading.

Once the pressure reading is stable, press and release the HOLD/MEMORY button to store the
dampening value.

Overpressure Alarm

A visual indicator and audible alarm are provided to alert the operator that pressure has
exceeded the operating range of the unit. Exceeding the range will not damage it or affect
calibration as long as the maximum rated pressure is not exceeded. Do not exceed the
maximum rated pressure of the manometer. Doing so will cause permanent damage
to the sensor, may rupture the housing and/or cause injury. The maximum pressure is
shown on the rear label and on page 1 of these instructions.

Low Battery Indicator

A weak battery can cause improper operation or inaccurate measurements. A low battery
indicator is provided on the display to show when the battery needs replacement. Although the
unit might appear to function and indicate properly, the accuracy of readings cannot be guar-
anteed when the LOW BAT indicator is illuminated. Replace the battery with a fresh one. Do not
leave an exhausted battery in the unit due to potential leakage.

MAINTENANCE

The Series 477A handheld digital manometers are not field repairable and should be returned
if repair is needed (field repair should not be attempted and may void warranty). Be sure to
include a brief description of the problem plus any relevant application notes. Contact customer
service to receive a return goods authorization number before shipping.

Duracell®is a registered trademark of The Gillette Company
Everready” is a registered trademark of The Everready Battery Company, Inc.

©Copyright 2009 Dwyer Instruments, Inc. Printed in U.S.A. 7/09 FR# 02-443239-00 Rev. 3

DWYER INSTRUMENTS, INC. Phone: 219/879-8000  www.dwyer-inst.com
P.O. BOX 373 « MICHIGAN CITY, INDIANA 46361, U.S.A. §Fax: 219/872-9057 e-mail: info@dwyer-inst.com
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ROOTS™ UNIVERSAL RAI® | .

Rotary Positive

Displacement Blowers

The original ROOTS blower still leads the way™

Specifications Frames 22 thru 718

DESIGN AND CONSTRUCTION FEATURES

e Steel detachable mounting feet

¢ Rigid one-piece cast iron casing

e Anti-friction bearings

e Thrust control

e Splash oil lubricated spur timing gears

e Connections in standard pipe sizes

e Balanced, precision machined bi-lobe impellers
e Ground steel shafts

Basic Blower Description

Universal RAI blowers are heavy duty blowers designed
with detachable rugged steel mounting feet that permit easy
in-field adaptability to either vertical or horizontal installation
requirements.

Because of the detachable mounting feet, these units can
be easily adapted to any of four drive shaft positions - right
hand, left hand, bottom or top. The compact, sturdy design
is engineered for continuous service when operated in
accordance with speed and pressure ratings.

The basic model consists of a cast iron casing and cast

iron involute impellers. Carburized and ground alloy steel
spur timing gears are secured to the steel shafts with a
taper mounting and locknut. Oversized antifriction bearings
are used, with a cylindrical roller bearing at the drive shaft

to withstand V-belt pull. The Universal RAI features thrust
control, with splash oil lube on the gear end and grease lube
on the drive end.

Available accessories include driver, relief valve, inlet and
discharge silencers, inlet filter, check valve, extended base,
v-belt or flexible coupling and drive guards.

S-12K84 rev. 0810

Strongest Warranty in the Industry

ROOTS™ Universal RAI® blowers are warranted for two years
plus an additional 6 months for shipping and construction
where required. ROOTS synthetic oil is recommended for
longer lubricant life.

Horizontal Drive End

Horizontal Gear End

Vertical Gear End



Exclusive gearbox design -
“Figure 8” gearbox improves oil
distribution for longer gear and
bearing life with smoother operation.

Original ROOTS impeller design -
Dynamically balanced ROOTS impellers
are center-timed to allow either
clockwise or counterclockwise rotation.

Taper mounted timing gears -
Carburized and ground alloy steel
gears are precision machined and
taper fitted to alloy steel shafts,
eliminating the need for unreliable
timing pins.

Rugged steel mounting feet -

The Universal RAI can be easily changed from horizontal
flow to vertical flow using the same mounting feet. They're
even interchangeable with the mounting holes of similar
competitive blowers.

Long-life anti-friction bearings - Oversized cylindrical
roller bearings at the drive shaft handle v-belt load; all
bearing points are engineered for long service life.

Versatile mounting - You can mount the Universal RAI in multiple positions to accommodate your specific needs. With your choice of 17 frame
sizes, there’s a URAI that fits right into your OEM or replacement application.

Vertical Gear End Drive Shaft Bottom  Drive Shaft on Top  Horizontal Gear End Drive Shaft on Left Drive Shaft on Right
Vertical Mounting (Horizontal Air Flow) Horizontal Mounting (Vertical Air Flow)

Bi-Lobe Operating Principle

Two figure-eight lobe impellers mounted on parallel shafts
rotate in opposite directions. As each impeller passes the
blower inlet, it traps a finite volume of air and carries it around
the case to the blower outlet, where the air is discharged.
With constant speed operation, the displaced volume is
essentially the same regardless of pressure,

temperature or barometric pressure. Timing gears control the @ @

relative position of the impellers to each other and maintain POSITION 1 POSITION 2 POSITION 3 POSITION 4
small but finite clearances. This allows operation without
lubrication being required inside the lobe cavity.

2 | Dresser Roots



URAI Blower Performance

m swed | _1PSI | 6PSI | 7PSI | fopsl | 12PSl | 13PS | 14PSI | 15PSI | Maximum Vacuum |

({8 CFM BHP CFM BHP CFM BHP CFM BHP CFM BHP CFM BHP CFM BHP CFM BHP "HGY CFM BHP

1160 10 0.1 4 6 0.2
22 3600 49 03 38 16 36 18 32 26 29 31 14 28 18
5275 76 05 64 24 63 27 59 38 56 46 15 53 28
1160 24 02 6 12 05
24 3600 102 06 83 31 81 3.6 14 69 35
5275 | 156 = 0.9 137 | 46 135 @ 5.4 1688 9 (555
1160 40 02 21 14 19 16 10 18 11

32 2800 113 06 9% 34 93 39 86 56 8 67 81 72 719 78 77 83 15 78 41
3600 149 09 131 44 129 652 122 73 118 87 117 94 115 101 113 108 16 110 53

1160 55 | 0.3 || 31 19 28 22 10 27 | 18
33 2800 156 09 132 46 129 54 120 77 116 92 14 113 52
3600 205 12 181 61 178 7 170 99 || 165 11.9 15 | 189 | 7.3
160 95 05 61 3.1 57 36 10 55 25
36 2800 262 15 229 77 224 89 12 | 218 | 78
3600 344 21 310 101 306 117 15 278 121
860 38 0.2 18 14 15 16 8 19 09
42 1760 92 05 72 28 69 33 62 47 58 56 14 5% 32
3600 204 14 18 61 181 71 173 99 169 118 167 128 165 137 163 147 16 160 7.7
860 79 05 42 27 37 32 8 46 18
45 1760 188 1 151 67 146 66 133 94 12 134 55
3600 410 27 374 122 369 141 356 19.8 16 332 154
860 105 06 59 36 63 42 8 63 24
47 1760 249 13 203 75 196 87 12 181 73
3600 542 35 496 161 490 186 15 452 1941
70 72 04 42 24 38 28 10 36 2
53 1760 211 12 181 63 177 73 167 103 160 123 157 133 155 144 14 188 71
2850 3665 25 326 107 321 123 310 172 304 205 301 221 298 238 295 2564 16 291 134
700 123 07 78 41 72 47 10 70 33
56 1760 358 2 312 105 306 122 290 173 280 206 276 223 14 276 118
2850 598 4 983 | 17.7 | 547 |[20.5 @ 531 | 28.7 | 521 | 342 517 | 37 16 501 224
700 187 1 130 5.9 8 135 39
59 1760 529 29 472 1563 464 17.8 12 445 149
2850 881 59 824 26 816 30 15 770 308
700 140 08 93 45 86 53 70 75 12 71 4.4

65 1760 400 24 353 119 347 138 330 194 320 232 316 261 311 27 307 289 16 300 152
2350 546 3.8 499 164 492 19 475 265 466 316 461 341 457 366 452 391 16 445 256

700 224 12 149 73 139 85 10 135 59
68 1760 643 3.7 567 189 557 219 530 31 515 37 507 401 500 431 15 495 227
2350 876 56 801 259 790 299 763 421 748 502 740 542 733 583 16 715 328
700 420 23 279 136 260 159 8 292 89
615 1760 1205 6.6 1063 349 1044 40.6 12997 339
2350 1641 9.7 1500 47.6 1481 552 14 1389 53.4
576 192 11 134 61 126 71 105 102 12 117 6

76 1400 527 8 468 154 460 178 439 253 427 302 421 327 415 351 410 376 16 413 197
2050 790 53 731 234 723 27 702 379 690 451 684 487 679 524 673 56 16 674 295

576 362 19 [ 271 111 258 | 13 | 226 @ 18.6 12 228 109
711 1400 970 52 880 277 867 322 835 457 15 793 335
2050 1450 8.8 1359 418 1347 484 1315 68.2 16 1256 53.1
575 600 31 470 181 10 446 148
718 1400 1590 8.1 1460 44.8 12 1398 43.6
2050 2370 133 2240 66.9 12 2178 647

Notes: 1. Performance based on inlet air at standard pressure of 14.7 psia, standard temperature of 68° F, and specific gravity of 1.0.
2. Vacuum ratings based on inlet air at standard temperature of 68°F, discharge pressure of 30” Hg and specific gravity of 1.0.

UNIVERSAL RAI® | 3



Outline Drawing and Dimensions

— INLET & DISCHARGE CONNECTIONS
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Universal RAI® Blower Dimensions

Drive Shaft Location
D D1 D2

22 513 500 975 375 625 375 250 963 688 625 925 500 625 .188x.094 1.ONPT 1.25
24 513 700 1175 375 625 375 250 963 688 625 925 500 625 .188x.094 20NPT 1.25 43
32 725 675 1125 500 850 500 244 1281 888 775 1213 675 750  188x.094 125NPT 1.75 69
33 725 763 1213 500 850 500 244 1281 888 775 1213 675 750 .188x.094 20NPT 1.75 74
36 725 1000 1463 500 850 500 25 1281 883 775 1213 675 750 .188x.094 25NPT 1.75 102
42 800 725 13.00 625 1025 625 318 1506 10.63 875 13.63 825 875 .188x.094 15NPT 200 88
45 8.00 1000 1550 625 1025 625 294 1506 10.63 875 13.63 825 875 .188x.004 25NPT 2.00 109
47 800 1175 1763 625 1025 625 331 1506 1050 850 1363 825 .875 .188x.004 3O0NPT 2.00 128
53 1050 838 1638 625 1126 675 368 1738 11.88 1025 1725 875 1125 250x.125 25NPT 250 143
5% 1050 11.00 18.00 625 1126 675 338 1738 1225 11.00 1725 875 1.125 250x.125 40NPT 250 170
59 1050 1400 2118 625 1125 675 388 1738 1225 11.00 1725 875 1.125 250x.125 40NPT 250 204
65  11.00© 1000 1838 875 1475 875 356 21.63 1513 1275 1975 1175 1375 312x.156 S3.0NPT 3.00 245
68  11.000 1300 2138 875 1475 875 369 2163 1513 1275 1975 1175 1.375 312x.156 G5O0NPT 3.00 285
615 11.000 20.00 2838 875 1475 875 369 2163 1625 1500 1975 1175 1375 J312x.15% 60FG 3.00 425
76 1400 1175 19.94 11.00 18.00 11 406 2613 2069 1938 2325 1450 1.562 .375x.188 4.0NPT 3.50 400
711 1400~ 16.75 25619 11.00 18.00 1 431 2613 1950 17.00 2325 1450 1562 375x.188 6.0FG 3.50 530
718 1400~ 2375 3219 11.00 18.00 11 431 2613 1950 17.00 2325 1450 1562 375x.188 B8O0FG 3.50 650

*17.00 in horizontal configuration
**21.00 in horizontal configuration

Dresser Roots

Houston, Texas Headquarters e U.S. Toll Free Phone: 1 877-363-ROO0T(S) (7668) ® Direct Phone: +1 832-590-2600
Connersville, Indiana Operations @ Direct Phone: +1 765-827-9200

European Operations ® Phone: +44 (0) 1695 52600 ® Email: roots.europe@dresser.com
USA/Canada Sales ® Phone: +1 773-444-3360

Houston, Texas Factory Service ® Phone: +1 713-896-4810

Mexico City Sales and Factory Service ® Phone: +52 55 5889 5811

Dubai Sales and Factory Service ® Phone: +971 4-8855481

Malaysia Sales ® Phone: +60 3 2267 2600

China Sales ¢ Phone: +86 10 8486 2440

Shanghai Factory Service ® Phone: +86 21 5858 7638

©2010 Dresser, Inc. all rights reserved. ® Printed in the U.S.A. ® Al information subject to m‘ Ro ots
change without notice. @ Universal RAI is a registered trademark of Dresser, Inc. ROOTS is a
trademark of Dresser, Inc.

S-12K84 rev. 0810 www.dresserroots.com



Appendix F

Field / Sampling Data Sheets



Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Total
Vacuum - Vacuum - Vacuum PID Diluti
SVE-1 |SVE-2 Pre- Pre- Post SV-1 SV-1 Sv-2 Sv-2 stack  |Readin TO-15 A;r“ fon
Date Run # |approx [approx |Time manifold manifold Moisture Velocity  |Airflow Velocity Airflow Temp (F) Effluen? Sample approx
% % (SVv-1) (SV-2) FPM (SFM) FPM (SFM) P Collected |,
) ) Separator (ppm)
(in H20) (in H20) !
(in H20)
Notes
11/16/2015 100 100 | 12:21:00 PM NA* NA* -19 NA* NA* NA* NA* NA* 906 0 |NA* H2K Installed Gauges not working
properly
11/16/2015 100 100 | 12:52:00 PM NA* NA* 25 NA* NA* NA* NA* NA* 1070 E-1 0 |NA* H2K Installed Gauges not working
properly
11/16/2015 100 100 1:45:00 PM -20.6 -20.6 -25 700 34 1140 55 65 1010 0
1 Switched to hand measurements with fluke
11/16/2015 100 100 2:35:00 PM -22.8 -22.5 -22.5 1100 40 1415 69 70 1025 0
11/16/2015 100 100 3:22:00 PM -31.1 -32.2 -29 1200 55 1880 75 72 1126 0
11/16/2015 100 100 4:02:00 PM -31.9 -31.9 -30 750 51 1065 59 70 1087 0
11/17/2015 100 0 8:53:00 AM -43.4 - -40 1300 62 - - 74 1100 0
11/17/2015 100 0 9:54:00 AM -50.5 - -41 1132 57 - - 76 945 0
11/17/2015 2 100 0 10:35:00 AM -51.5 - -49 1128 55 - - 83 977 0
11/17/2015 100 0 11:33:00 AM -50.3 - -45 1147 56 - - 85 978 0
11/17/2015 100 0 12:57:00 PM -51 - -50 1135 55 - - 80 1498 0
11/17/2015 3 100 100 1:18:00 PM -37 -37.4 -32 760 36 1400 86 75 1216 E-2 0 |1:02 PM - Opened both wells for TO-15
sample
11/17/2015 0 100 1:26:00 PM - -51.6 -49 - - 1300 58 80 1104 0
11/17/2015 0 100 2:08:00 PM - -63.5 -50 - - 1376 60 82 1036 0
4
11/17/2015 0 100 12:00:00 AM - -54.4 -50 - - 1270 61 77 939 0
11/17/2015 0 100 3:32:00 PM - -563.8 -50 - - 1149 57 80 1066 0




Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

11/18/2015 100 0 8:50:00 AM 25 - 23 806 37 - - 72 1250 50 [Tweaked dilution air valve to keep vacuum
@ -25(in H20)

11/18/2015 100 0 9:44:00 AM -25 - -22 750 31 - - 73 1437 50 Tweaked dilution air valve to keep vacuum
@ -25(in H20)

11/18/2015 100 0 10:30:00 AM 25 - 23 950 51 - - 73 1452 50 [Tweaked dilution air valve to keep vacuum
@ -25(in H20)

11/18/2015 100 0 11:25:00 AM 25 - 21 900 45 - - 73 1455 50 [Tweaked dilution air valve to keep vacuum
@ -25(in H20)
—

11/18/2015 0 100 | 11:55:00 AM - -26.5 - - - - - - - 50 |Set vacuum to -26.5(in H20) then waited
appx 1 hour for system to equilibrate.

11/18/2015 0 100 1:21:00 PM - -26.8 -22 - - 929 46 74 1313 50 Vac - SV-2 -27.5(in H20) - Opened dilution
to get to -26.8(in H20)

11/18/2015 0 100 2:20:00 PM - -27 -22 - - 862 43 73 1372 50

11/18/2015 0 100 2:55:00 PM - -27.9 -22.5 - - 815 43 73 1460 50

11/18/2015 0 100 3:33:00 PM - -28 -23 - - 820 42 70 1487 50

11/18/2015 100 100 4:00:00 PM -33 -33 -31.5 946 47 883 44 74 1699 E-3 0
Opened both wells for TO-15 sample




Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # B4 Startup
Monitoring zf:“; zf:“; rime Differential Pressure| . Differential Pressure| . Differential Pressure| . Differential Pressure
Pointip [N = Reading (in WC) Reading (in WC) Reading (in WC) Reading (in WC)
MW-3 18 27 9:48:00 AM 0.00
P-1S 29 40 9:50:00 AM 0.1
P-2S 42 18 9:45:00 AM -0.03
P-2D 42 18 9:45:00 AM 0.02
P-3S 27 21 9:55:00 AM 0.05
P-3D 27 21 9:55:00 AM 0.04
P-4D 70 70 10:00:00 AM 0.02
P-58 151 149 10:05:00 AM 0.03
MW-1 157 155 10:10:00 AM 0.05
P-6D 87 61 10:12:00 AM 0.05
P-7S 8 81 10:15:00 AM -0.07
P-7D 8 81 10:15:00 AM 0.08
P-8D 116 "7 10:20:00 AM 0.14
MW-11 140 144 10:22:00 AM 0.09
P-9S 76 104 10:25:00 AM 0.05
P-9D 76 104 10:25:00 AM 0.10
P-10S 134 158 10:30:00 AM 0.09
P-10D 134 158 10:30:00 AM 0.09
MW-7 101 126 10:45:00 AM 0.13
MW-8 149 176 10:50:00 AM 0.1
MW-9 217 241 11:45:00 AM 0.08
MW-6 362 386 11:00:00 AM 0.03
MW-6A 365 393 11:00:00 AM 0.01
MW-10 522 562 11:15:00 AM 0.01

Notes:




Pilot Test Data Sheet

Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 1 Shallow
Monitoring Distance |Distance . Differential _ . Differential _ . Differential _ . Differential _ . Differential Pressure
Point ID from SV-from SV{Time Pressure Reading |Time Pressure Reading |Time Pressure Reading |Time Pressure Reading |Time Reading (in WC)
1 (ft.) 2 (ft.) (in WC) (in WC) (in WC) (in WC)
P-1S 29 40 12:51 PM -4.54 2:06 PM -4.90 3:01:00 PM -5.62 3:42 PM -5.75 4:11 PM -5.02
P-2S 42 18 12:52 PM -8.31 2:07 PM -9.12 3:03:00 PM -11.34 3:43 PM -11.43 4:11 PM -10.87
P-3S 27 21 12:53 PM -2.51 2:10 PM -0.42 3:05:00 PM 0.10 3:45 PM -0.32 4:15 PM -0.33
P-5S 151 149 12:55 PM -0.11 2:15 PM -0.51 3:09:00 PM -0.59 3:48 PM -0.25 4:20 PM -0.25
P-7S 78 81 12:58 PM -1.49 2:17 PM -2.10 3:15:00 PM -2.43 3:52 PM -2.57 4:26 PM -2.42
P-9S 76 104 1:05 PM -0.72 2:22 PM -0.60 3:20:00 PM -0.80 3:54 PM -0.79 4:30 PM -0.79
P-10S 134 158 1:06 PM -0.50 2:24 PM -0.47 3:23:00 PM -0.62 3:56 PM -0.63 4:32 PM -0.63

Notes: Shallow Monitoring Points Only




Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 1 Deep

Monitoring Point

Distance

Distance

Differential Pressure

Differential Pressure

Differential Pressure

Differential Pressure

Differential Pressure

ID ‘;"(’f't'_‘) Sv- ;"(’fT) SV-|Time Reading (inwc)  |'™ Reading (inwc) | '™ Reading (inwc) | '™ Reading (inwc) | '™ Reading (in WC)
MW-3 18 27 12:50:00 PM 0.00 2:05:00 PM -0.05 3:00:00 PM -0.43 3:41:00 PM -0.02 4:09:00 PM -0.05
P-2D 42 18 12:52:00 PM -8.78 2:08:00 PM -9.77 3:03:00 PM -11.96 3:44:00 PM -12.01 4:11:00 PM -11.49
P-3D 27 21 12:53:00 PM -11.40 2:12:00 PM -12.05 3:06:00 PM -14.10 3:46:00 PM -14.16 4:17:00 PM -13.85
P-4D 70 70 12:54:00 PM -3.61 2:13:00 PM -4.24 3:08:00 PM -5.30 3:46:00 PM -5.47 4:18:00 PM -5.35
MW-1 157 155 12:56:00 PM -0.32 2:14:00 PM -0.18 3:10:00 PM -0.18 3:48:00 PM -0.80 4:21:00 PM -0.69
P-6D 87 61 12:57:00 PM -3.38 2:16:00 PM -3.68 3:12:00 PM -4.23 3:50:00 PM -4.55 4:25:00 PM -4.48
P-7D 78 81 12:58:00 PM -3.12 2:19:00 PM -3.43 3:16:00 PM -4.14 3:53:00 PM -4.24 4:27:00 PM -4.16
P-8D 116 117 1:00:00 PM -1.03 2:21:00 PM -1.11 3:18:00 PM -1.42 3:53:00 PM -1.49 4:28:00 PM -1.46
MW-11 140 144 1:01:00 PM -0.42 2:20:00 PM -0.48 3:19:00 PM -0.66 3:54:00 PM -0.57 4:29:00 PM -0.58
P-9D 76 104 1:05:00 PM -1.80 2:23:00 PM -1.68 3:21:00 PM -2.08 3:55:00 PM -2.14 4:30:00 PM -2.08
P-10D 134 158 1:06:00 PM -0.76 2:25:00 PM -0.65 3:24:00 PM -0.90 3:57:00 PM -0.91 4:32:00 PM -0.91
MW-7 101 126 1:10:00 PM -1.42 2:26:00 PM -1.50 3:25:00 PM -1.84 3:56:00 PM -1.78 4:31:00 PM -1.75
MW-8 149 176 1:11:00 PM -0.44 2:27:00 PM -0.32 3:26:00 PM -0.67 3:58:00 PM -0.55 4:32:00 PM -0.54
MW-9 217 241 1:12:00 PM -0.02 2:29:00 PM -0.60 3:27:00 PM -0.11 3:59:00 PM -0.43 4:35:00 PM -0.38
MW-6 362 386 1:13:00 PM 0.03 2:30:00 PM 0.03 3:30:00 PM -0.51 4:00:00 PM 0.00 4:40:00 PM 0.00
MW-6A 365 393 1:13:00 PM 0.01

MW-10 522 552 1:14:00 PM 0.01

Notes: Deep monitoring points only




Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 2 Shallow

Distance |Distance Differential Differential Differential Differential
Monitoring Point ID from SV-from SV{Time Pressure Reading |Time Pressure Reading |Time Pressure Reading |Time Pressure Reading

1(ft) |2 (ft.) (in WC) (in WC) (in WC) (in WC)
P18 29 | 40 [ 9:24:00 AM -5.08 10:15:00 AM -5.17 11:08:00 AM -5.22 12:35:00 PM -5.42
P.25 42 | 18 | 9:26:00 AM -6.71 10:15:00 AM -7.83 11:09:00 AM -8.12 12:36:00 PM -8.24
P-38 27 | 21 | 9:28:00 AM -0.13 10:17:00 AM -0.20 11:10:00 AM 0.10 12:38:00 PM -0.80
P-5S 151 | 149 | 9:31:00 AM -0.11 10:19:00 AM -0.20 11:13:00 AM -0.19 12:42:00 PM -0.20
P78 78 | 81 [ 9:35:00AM -1.23 10:21:00 AM -1.59 11:16:00 AM -3.31 12:45:00 PM -3.30
P.9S 76 | 104 [ 9:39:00 AM -0.73 10:24:00 AM -0.84 11:20:00 AM -0.83 12:49:00 PM -0.86
P-10S 134 | 158 | 9:41:00 AM -0.48 10:27:00 AM -0.60 11:22:00 AM -0.55 12:51:00 PM -0.56

Notes: Shallow monitoring points only




Pilot Test Data Sheet

Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 2 Deep

Wniaring Pin 0 oS- i Dol e e Dol e 1o Dol e 1o Dl e
MW-3 18 27 9:23:00 AM 0.00 10:14:00 AM 0.00 11:07:00 AM 0.01 12:34:00 PM 0.00
P-2D 42 18 9:27:00 AM -7.05 10:16:00 AM -8.16 11:09:00 AM -8.44 12:37:00 PM -8.54
P-3D 27 21 9:29:00 AM -10.59 10:17:00 AM -11.68 11:11:00 AM -11.98 12:40:00 PM -12.12
P-4D 70 70 9:30:00 AM -3.78 10:18:00 AM -4.57 11:12:00 AM -4.76 12:41:00 PM -4.84
MW-1 157 155 9:32:00 AM -0.32 10:19:00 AM -0.51 11:14:00 AM -0.51 12:43:00 PM -0.52
P-6D 87 61 9:34:.00 AM -2.56 10:20:00 AM -3.03 11:15:00 AM -3.17 12:44:00 PM -3.16
P-7D 78 81 9:36:00 AM -3.44 10:21:00 AM -3.95 11:17:00 AM -4.04 12:47:00 PM -4.07
P-8D 116 117 9:37:00 AM -1.07 10:22:00 AM -1.33 11:18:00 AM -1.33 12:48:00 PM -1.33
MW-11 140 144 9:38:00 AM -0.47 10:22:00 AM -0.61 11:19:00 AM -0.60 12:49:00 PM -0.57
P-9D 76 104 9:40:00 AM -1.93 10:24:00 AM -2.20 11:21:00 AM -2.21 12:50:00 PM -2.24
P-10D 134 158 9:42:00 AM -0.73 10:27:00 AM -0.89 11:22:00 AM -0.84 12:52:00 PM -0.86
MW-7 101 126 9:43:00 AM -1.68 10:26:00 AM -1.98 11:23:00 AM -1.98 12:51:00 PM -1.97
MW-8 149 176 9:44:00 AM -0.47 10:28:00 AM -0.55 11:24:00 AM -0.55 12:53:00 PM -0.55
MW-9 217 241 9:45:00 AM -0.03 10:29:00 AM -0.04 11:25:00 AM -0.02 12:54:00 PM -0.01
MW-6 362 386 9:46:00 AM 0.03 10:30:00 AM 0.03 - -- - --
MW-6A 365 | 393 - - - - - - - -
MW-10 522 | 552 - - - - - - - -

Notes: Deep monitoring points only




Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 4 Shallow

Distance |Distance
e . . . Differential Pressure|... Differential Pressure | Differential Pressure

Monitoring Point ID :"(’f':‘) SV- fzr‘(’f':‘) SV-{Time Reading (inwcg) |'Me Reading (in WC) | Reading (in WC)
P-1S 29 40 1:38:00 PM -3.46 2:30:00 PM -3.26 -3.17
P-2S 42 18 1:39:00 PM -13.20 2:32:00 PM -13.78 -13.74
P-3S 27 21 1:42:00 PM -0.88 2:34:00 PM -0.94 -0.84
P-5S 151 149 1:45:00 PM -0.20 2:39:00 PM -0.21 -0.31

P-7S 78 81 1:53:00 PM -2.93 2:42:00 PM -2.89 -3.57
P-9S 76 104 1:56:00 PM -0.56 2:50:00 PM -0.57 -0.61
P-10S 134 158 1:57:00 PM -0.44 2:53:00 PM -0.45 -0.51

Notes: Shallow monitoring points only




Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 4 Deep

Distance

Distance

Differential Pressure

Differential Pressure

Differential Pressure

Monitoring Point ID :"(’f':_‘) Sv- fz“(’f’t'_‘) SV-[Time Reading (inwc)  |'™e Reading (inwc)  |'™e Reading (in WC)
MW-3 18 27 1:37:00 PM 0.00 2:29:00 PM 0.00 3:10:00 PM 0.00
P-2D 42 18 1:40:00 PM -13.97 2:33:00 PM -14.56 3:12:00 PM -14.45
P-3D 27 21 1:43:00 PM -14.16 2:36:00 PM -14.60 3:14:00 PM -14.50
P-4D 70 70 1:44:00 PM -5.07 2:37:00 PM -5.26 3:15:00 PM -5.42
MW-1 157 155 1:46:00 PM -0.56 2:40:00 PM -0.58 3:16:00 PM -0.79
P-6D 87 61 1:47:00 PM -4.97 2:41:00 PM -5.29 3:17:00 PM -5.41
P-7D 78 81 1:53:00 PM -3.58 2:43:00 PM -3.57 3:20:00 PM -3.69
P-8D 116 117 1:54:00 PM -1.21 2:47:00 PM -1.21 3:21:00 PM -1.31
MW-11 140 144 1:55:00 PM -0.55 2:48:00 PM -0.54 3:22:00 PM -0.62
P-9D 76 104 1:56:00 PM -1.47 2:51:00 PM -1.45 3:24:00 PM -1.54
P-10D 134 158 1:57:00 PM -0.64 2:53:00 PM -0.63 3:25:00 PM -0.73
MW-7 101 126 1:58:00 PM -1.38 2:52:00 PM -1.37 3:26:00 PM -1.45
MW-8 149 176 1:59:00 PM -0.45 2:54:00 PM -0.42 3:27:00 PM -0.52
MW-9 217 241 2:00:00 PM 0.04 2:55:00 PM -0.01 3:28:00 PM -0.11
MW-6 362 386 2:02:00 PM 0.08

MW-6A 365 | 393 - -

MW-10 522 | 552 - -

Notes: Deep monitoring points only




Pilot Test Data Sheet
Former Union 76

Mille Lacs Oil
Cambridge, MN

Run # 5 Shallow

Mornitoring Point ID ?(fm)sv 2ty e SV rime Roading (nwoy | |Tme Roading (nwoy  |Tme Roading (nwoy | |Tme Roading (0 WOy
P-1S 29 40 9:17:00 AM 0.43 10:07:00 AM 0.30 10:57:00 AM 0.38 11:28:00 AM 0.20

P-2S 42 18 9:18:00 AM -1.38 10:08:00 AM -2.21 10:58:00 AM -2.42 11:29:00 AM -2.44
P-3S 27 21 9:19:00 AM -0.03 10:10:00 AM -0.13 11:01:00 AM -0.20 11:30:00 AM -0.20
P-5S 151 149 9:21:00 AM -0.04 10:13:00 AM -0.10 11:04:00 AM -0.06 11:34:00 AM -0.06
P-7S 78 81 9:27:00 AM -0.01 10:16:00 AM 0.21 11:06:00 AM 0.74 11:36:00 AM 0.15

P-9S 76 104 9:32:00 AM -0.38 10:21:00 AM -0.47 11:12:00 AM -0.40 11:40:00 AM -0.43
P-10S 134 158 9:34:00 AM -0.23 10:23:00 AM -0.38 11:13:00 AM -0.26 11:42:00 AM -0.29

Notes: Shallow monitoring points only




Pilot Test Data Sheet

Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 5 Deep

Wniaring Pin 0 oS- i Dol e e Dol e 1o Dol e 1o Dl e
MW-3 18 27 9:16:00 AM 0.05 10:06:00 AM 0.03 10:57:00 AM -0.07 11:27:00 AM -0.07
P-2D 42 18 9:18:00 AM -3.70 10:09:00 AM -4.45 11:00:00 AM -4.57 11:29:00 AM -4.51
P-3D 27 21 9:19:00 AM -5.60 10:11:00 AM -6.33 11:02:00 AM -6.43 11:30:00 AM -6.35
P-4D 70 70 9:20:00 AM -2.04 10:12:00 AM -2.69 11:03:00 AM -2.61 11:32:00 AM -2.59
MW-1 157 155 9:22:00 AM -0.15 10:14:00 AM -0.31 11:04:00 AM -0.24 11:34:00 AM -0.22
P-6D 87 61 9:25:00 AM -1.39 10:15:00 AM -1.75 11:05:00 AM -1.77 11:35:00 AM -1.75
P-7D 78 81 9:28:00 AM -1.85 10:17:00 AM -2.22 11:07:00 AM -2.21 11:37:00 AM -2.19
P-8D 116 117 9:30:00 AM -0.63 10:19:00 AM -0.82 11:10:00 AM -0.78 11:38:00 AM -0.78
MW-11 140 144 9:31:00 AM -0.26 10:20:00 AM -0.35 11:11:00 AM -0.35 11:39:00 AM -0.32
P-9D 76 104 9:33:00 AM -1.02 10:22:00 AM -1.26 11:12:00 AM -1.10 11:40:00 AM -1.20
P-10D 134 158 9:35:00 AM -0.39 10:24:00 AM -0.54 11:13:00 AM -0.38 11:42:00 AM -0.47
MW-7 101 126 9:36:00 AM -0.86 10:23:00 AM -1.08 11:14:00 AM -0.79 11:41:00 AM -0.92
MW-8 149 176 9:37:00 AM -0.25 10:25:00 AM -0.37 11:14:00 AM -0.26 11:43:00 AM -0.26
MW-9 217 241 9:38:00 AM -0.02 10:26:00 AM -0.03 11:15:00 AM 0.03 11:44:00 AM -0.03
MW-6 362 | 386

MW-6A 365 | 393

MW-10 522 | 552

Notes: Deep monitoring points only




Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 6 Shallow

prontoring pomio oS- Difretl s 1o e Ut Dol s
P-1S 29 40 12:55:00 PM 0.33 1:54:00 PM 0.30 2:30:00 PM 0.29 3:12:00 PM 0.40
P-2S 42 18 12:56:00 PM -2.64 1:55:00 PM -2.62 2:31:00 PM -2.51 3:13:00 PM -2.50
P-3S 27 21 12:58:00 PM -0.15 1:56:00 PM -0.14 2:33:00 PM -0.13 3:14:00 PM -0.09
P-5S 151 149 1:00:00 PM -0.38 2:00:00 PM -0.07 2:36:00 PM -0.07 3:18:00 PM -0.80
P-7S 78 81 1:03:00 PM 0.55 2:04:00 PM 0.20 2:40:00 PM 0.07 3:21:00 PM 0.1
P-9S 76 104 1:08:00 PM -0.61 2:08:00 PM -0.28 2:43:00 PM -0.24 3:25:00 PM -0.29
P-10S 134 158 1:10:00 PM -0.49 2:10:00 PM -0.25 2:44:00 PM -0.19 3:26:00 PM -0.24

Notes: Shallow monitoring points only




Pilot Test Data Sheet
Former Union 76
Mille Lacs Oil
Cambridge, MN

Run # 6 Deep

Wniaring Pin 0 o 5w - i Dt e [rime Dt e frime oot L8 ot
MW-3 18 27 12:54:00 PM -0.04 1:54:00 PM -0.05 2:29:00 PM 0.31 3:12:00 PM -0.06
P-2D 42 18 12:57:00 PM -7.38 1:56:00 PM -7.31 2:32:00 PM -6.96 3:13:00 PM -7.00
P-3D 27 21 12:58:00 PM -7.44 1:57:00 PM -7.32 2:33:00 PM -6.95 3:15:00 PM -6.99
P-4D 70 70 12:59:00 PM -2.74 1:59:00 PM -2.87 2:34:00 PM -2.65 3:16:00 PM -2.74
MW-1 157 155 1:01:00 PM -0.62 2:01:00 PM -0.33 2:37:00 PM -0.31 3:19:00 PM -0.35
P-6D 87 61 1:02:00 PM -3.11 2:03:00 PM -2.84 2:38:00 PM -2.75 3:20:00 PM -2.77
P-7D 78 81 1:04:00 PM -2.17 2:04:00 PM -1.90 2:41:00 PM -1.83 3:22:00 PM -1.90
P-8D 116 117 1:05:00 PM -0.94 2:05:00 PM -0.72 2:42:00 PM -0.67 3:23:00 PM -0.74
MW-11 140 144 1:07:00 PM -0.55 2:06:00 PM -0.31 2:42:00 PM -0.28 3:23:00 PM -0.34
P-9D 76 104 1:09:00 PM -1.08 2:09:00 PM -0.79 2:43:00 PM -0.71 3:25:00 PM -0.77
P-10D 134 158 1:10:00 PM -0.59 2:11:00 PM -0.35 2:44:00 PM -0.30 3:27:00 PM -0.38
MW-7 101 126 1:11:00 PM -0.97 2:09:00 PM -0.60 2:45:00 PM -0.55 3:26:00 PM -0.63
MW-8 149 176 1:12:00 PM -0.56 2:15:00 PM -0.33 2:46:00 PM -0.17 3:27:00 PM -0.24
MW-9 217 241 1:13:00 PM -0.30 2:12:00 PM -0.03 2:47:00 PM -0.02 3:28:00 PM -0.05
MW-6 362 386 1:14:00 PM -0.29 2:13:00 PM -0.05 2:48:00 PM 0.02 3:29:00 PM -0.03
MW-6A 365 | 393

MW-10 522 | 552

Notes: Deep monitoring points only




Appendix G

Updated Life-Cycle Cost Estimate



Life Cycle Cost Sheet - SVE/Air Sparge

Description Quantity|Price Unit Total

Access Agreements 3 $1,210|per property $3,630
Pilot test work plan 1 $6,000]|report $6,000
Pilot test equipment 1 $5,000|equipment $5,000
Pilot test holes for radius of

influence 12 $1,000|per pilot hole $12,000
Pilot test observation 6 $1,000|per day $6,000
Pilot test report 1 $6,000]|report $6,000
SDCAD Report 1 $6,000]|report $6,000
SVE/Sparge well install 10 $1,500|per well $15,000
Well Installation Oversight 5 $1,000|per day $5,000
Blower/skid fabrication, delivery 2 $24,000|system $48,000
Trenching, electrical,

construction 2 $45,000{lump sum $90,000
Construction Oversight 10 $1,000|day $10,000
Start-up/optimization 5 $1,000|day $5,000
Start-up sampling 10 $250|per sample $2,500
Installation Report 1 $6,000]|report $6,000
TOTAL CAPITOL S e
Annual Monitoring (LIF

sampling, monitoring well

sampling, vent sampling) 3 $25,000|per year $75,000
Annual Operation (Electrical,

maintenance) 3 $3,000{lump sum $9,000
TOTAL ANNUAL L T
System shut-down oversight 5 $1,000|day $5,000
Well sealing 20 $1,500]|per well $30,000
TOTAL SHUT-DOWN $35,000
20% Contingency $62,026

Total

$407,156




Life Cycle Cost Sheet - Dual Phase

Description Quantity|Price Unit Total

Access Agreements 4 $1,210|per property $4,840
Pilot test work plan 1 $6,000|report $6,000
Pilot test equipment 1 $3,000|equipment $3,000
Pilot test holes for radius of

influence 12 $1,000|per pilot hole $12,000
Pilot test observation 5 $1,000|per day $5,000
Pilot test report $6,000|report $6,000
Corrective Action Design 1 $6,000]|report $6,000
SVE/Extraction well install 24 $1,500|per well $36,000
Well Installation Oversight 10 $1,000|per day $10,000
Blower/skid fabrication, delivery 2 $24,000|system $48,000
Trenching, electrical,

construction 2 $45,000{lump sum $90,000
Construction Oversight 10 $1,000|day $10,000
Start-up/optimization 5 $1,000|day $5,000
Start-up sampling 10 $250|per sample $2,500
Installation Report 1 $6,000|report $6,000
TOTAL CAPITOL $250,340
Annual Monitoring (LIF

sampling, monitoring well

sampling, montlhy adjustments

of stinger tubes, vent sampling) 3 $65,000(per year $195,000
Water recovery/disposal from

system 1 $10,000(lump sum $10,000
Annual Operation (Electrical,

maintenance) 3 $5,000{lump sum $15,000
System shut-down oversight 10 $1,000|day $10,000
Well sealing 24 $1,500|per well $36,000
TOTAL SHUT-DOWN $46,000
20% Contingency $94,068

Total

$610,408




Life Cycle Cost Sheet

Excavation - Source area to water table

Description Quantity Price Unit Total
Soil trucking and disposal 6,650 $40|per ton $266,000
Trucking and Backfill 6,650 $20|per ton $133,000
Excavation Contractor 10 $1,000|per day $10,000
Seal MW-3 $1,500|each $1,500
Install new MW-3 $2,500|each $2,500
Excavation Oversight 10 $1,500 $15,000
per confirmation
sample set
Excavation sample analysis 40 $65((DRO/GRO/BTEX) $2,600
Reporting 1 $5,000 $5,000
Quarterly
sampling/monitoring with
monthly LNAPL checks annual follow-up
and annual report 3 $25,000{monitorin $75,000
20% Contingency $102,120
Total $612,720




Appendix H

Cumulative and Updated Tables/Figures



Tables

Attach all tables from the Investigation Report Form and indicate those that have been updated
during this reporting period by marking the check box below. Tables must include all cumulative

data.

Updated Table Number and Na me

OXXNXO OOXKO KMXXNXK XX OO00KXKKXK

Table 1. Tank Information
Table 2. Results of Soil Headspace Screening
Table 3. Analytical Results of Soil Samples

Table 7. Analytical Results of Water Samples Collected from Borings

Table 8. Other Contaminants Detected in Water Samples Collected from Borings
(Petroleum or Non-petroleum Derived)

Table 9. Monitoring Well Completion Information
Table 10. Water Level Measurements in Wells
Table 11. Analytical Results of Water Samples Collected from Wells

Table 12. Other Contaminants Detected in Water Samples Collected from Wells
(Petroleum or Non-petroleum Derived)

Fable 13 Natural-AttenvationParameters
Table 14. Free Product Recovery

Table 18. Utility Receptor Information

Table 19. Vapor Survey Results
Table 20. Results of Soil Gas Sampling for Vapor Intrusion Screening
Table 21. LNAPL Recovery Test
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Table 1
Tank Information
Contents
Tank UST or Capacity (product Year Tank

Tank # | Material' | AST (gallons) type) Installed | Status’ Tank Condition
001 UST 1,000 Diesel Fuel Unknown | Removed | Good

002 UST 5,000 Gasoline Unknown | Removed | Good

003 UST 5,000 Gasoline Unknown | Removed | Good

"“F” for fiberglass or “S” for Steel

? Indicate: removed (date), abandoned in place (date), or currently in use.
Add additional rows as needed.

Notes:
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Table 2
Results of Soil Headspace Screening
Depth Soil Boring ID

(ft) 1 2 3 4 5 6 7 8 9 10
4

5 80 6.0 210 170

6 0.0 150

8

9

11 1000+ 5.0 5.0 0.0 310 4.0 160 180

12 66 450
15 135

16 400 50 160 32 12
17 5.0 0.0

18 1000+ 68

20 1000+ 7.5 0.0 1000+ 1000+
21 200 30 140 130

26 240 0.5 5.0 250

29 5.0

Depth Soil Boring ID

(ft) 11 12 13 14 15 16 17 18 19 20
4 0.5 1.0 5.0 9.5

5

6

8 0.0 0.5 1000+ 36

9 1000+ 0.0 0.0 0.0 0.0

11 390

12 0.0 0.0 580 240

15 0.5

16 0.0 1000+ 550 1000+

17

18 360
20 9.0 1000+ 1000+ 1000+ 105 136 0.0 480

21

26

29
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Table 2
Results of Soil Headspace Screening
Depth Soil Boring ID
(ft) 21 22 23 24 25
4
5 1999 1999 5.0
6
8
9 1999 1999 5.0
11
12
15 1999 1999 5.4
16
17
18 360
20 698
Soil Boring ID
Depth MW-7 LGP-1- MW-8 MW-9 MW-10 | MW-11
(ft) 12
0-2 0
0-2.5 0.5
0-5 0.9 1.9 3.2 3.2
2.5-5 0.5
5-7 394
5-7.5 1.0
5-10 2.4 1.2 4.1 5.0
7.5-10 1.2
10-12 127
10-12.5 10.2
10-15 177.4 33 59 6.7
12.5-15 6.4
12.5- 1035
14.5
15-17.5 9.6
15-20 894 1511 5.8 5.0
15-17 1494
15-17.5
17-19 1598
17.5-20 3.6
20-22.5 1.5
20-25 124 863
22.5-25 26.7
25-27.5 2.1
27.5-30 1.7

List instruments used and discuss field methods and procedures in Section 6. Add additional rows as needed, and copy
the entire table if more columns are needed. Notes:
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Table 3
Analytical Results of Soil Samples'
Sampled
Boring | Depth Date Ethyl- Lab
1D (ft) Sampled | Benzene | Toluene | benzene | Xylenes | MTBE | GRO DRO Type’
TH-1 | 17.5-19.5 | 4/19/95 <0.05 0.078 <0.05 <0.15 <10* 334 Fix
TH-1 28-30 4/19/95 4.97 52 45.9 322 2140 <10 Fix
TH-2 | 17.5-19.5 | 4/19/95 <0.05 0.101 <0.05 0.159 <10 <10 Fix
TH-3 | 17.5-19.5 | 4/19/95 <0.05 <0.05 <0.05 <0.15 <10 <10 Fix
TH-4 | 18.5-20.5 | 4/19/95 <0.05 0.069 <0.05 <0.15 <10 <10 Fix
TH-6 15-16.5 6/27/95 <0.05 <0.05 <0.05 <0.15 <10 <10 Fix
TH-7 5-6.5 6/27/95 <0.05 <0.145 0.109 <0.15 86.6 155 Fix
TH-7 25-26.5 6/27/95 <0.05 0.089 <0.05 <0.15 <10 <10 Fix
TH-8 5-6.5 6/27/95 326 794 183 955 14700 3470 Fix

"Report results in mg/kg. Use less than symbols to show detection limit.

? Indicate “mobile” or “fixed” in the lab type column.
Add additional rows as needed.

Notes:
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Sampled
Boring | Depth Date Lab
1D (ft) Sampled Type’

"Report results in mg/kg. Use less than symbols to show detection limit.

? Indicate “mobile” or “fixed” in the lab type column.
Indicate other contaminants (either petroleum or non-petroleum derived) detected in soil collected from borings. Add

additional rows as needed, and copy the entire table if more columns are needed.
Notes:
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TableS

C . 1 Surface Soil Resul

Sample ID

Headspace 10 ppm or Greater'
(Y/N)

Petroleum Saturated
(Y/N)

" As measured with a photoionization detector (PID).

Add additional rows as needed.

Notes:

Table 6

Water Level Measurements and Depths of Water Samples Collected from Borings

Soil Boring

5 6 7 8 9 10

Static Water
Level Depth’ (ft)

Sampled
Depth (ft)

Sampling
Method’

"Describe the methods used to measure water levels in borings in Section 6.
? Refer to Guidance Document 4-05 for acceptable ground water sampling methods.

Notes:
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Table 7
Analytical Results of Water Samples Collected from Borings1
Sampled
Date Depth Ethyl- Lab

Boring ID Sampled (ft) Benzene | Toluene | benzene | Xylenes | MTBE GRO DRO | Type’
TH-1 4/19/95 1,080 1,520 943 9,000 5,840 Fixed
TH-9 8/01/95 20 129 133 38.5 68.7 3,200 1,500 | Fixed
TH-10 8/01/95 20 318 314 49.9 295 15,100 Fixed
TH-11 8/01/95 20 <1.0 <1.0 <1.0 <3.0 <100 Fixed
TH-12 8/01/95 20 1.1 1.9 1.1 3.1 <100 Fixed
TH-13 8/01/95 20 130,000 | 349,000 | 162,000 | 244,000 9,100,000 Fixed
TH-14 8/01/95 20 19,600 37,200 11,200 66,200 1,660,000 Fixed
TH-15 8/01/95 20 10,100 20,500 5,160 23,100 597,000 Fixed
TH-16 8/01/95 20 2,130 5,210 1,230 5,910 135,000 Fixed
TH-17 11/28/95 20 3.6 <0.4 <0.4 <0.5 <100 300 Fixed
TH-18 11/28/95 20 <0.5 <0.4 <0.4 <0.5 <100 <100 | Fixed
TH-19 11/28/95 20 1,900 5,470 3,350 25,730 57,900 7,300 | Fixed
TH-20 11/28/95 20 1,450 85.6 75.1 494.7 10,900 1,500 | Fixed
TH-21 11/28/95 22 328 55.5 377 910 12,900 Fixed
TH-22 11/28/95 22 122 69.9 17.1 99.6 1,100 100 Fixed
TH-23 6/23/97 20-24 1,346 11,900 990 6,590 49,880 Fixed
TH-24 6/23/97 20-24 1,310 2,650 674 4,200 26,930 Fixed
TH-25 6/23/97 20-24 <1.0 2.1 <1.0 <3.0 <100 Fixed
TH-26 6/23/97 20-24 1.0 3.4 <1.0 <3.0 <100 Fixed
TH-27 6/23/97 22-26 2,260 899 774 1,540 13,100 Fixed
TH-28 6/23/97 22-26 4,160 2,520 538 2,880 22,800 Fixed
TH-29 6/23/97 22 11.3 33 <1.0 <3.0 180 Fixed
TH-30 6/23/97 22 <1.0 <1.0 <1.0 <3.0 <100 Fixed
TH-31 6/24/97 22-26 88.2 3.1 <1.0 7.1 730 Fixed
TH-32 6/24/97 22-26 2,550 9,080 1,350 7,190 33,000 Fixed
TH-33 6/24/97 22-26 3,340 5,230 1,980 9,320 50,200 Fixed
TH-34 6/24/97 22-26 28.5 39.5 43.2 209 1,380 Fixed
TH-35 6/24/97 20-22 3,540 9,690 1,370 8,380 37,600 Fixed
TH-36 6/24/97 22-26 1,720 298 294 754 8,360 Fixed
TH-37 7/21/97 24-25 313 3.5 2.2 10.8 1,800 Fixed
TH-38 7/21/97 22-26 209 <1.0 1.2 8.8 700 Fixed
TH-39 7/21/97 28-32 147 <1.0 <1.0 <3.0 500 Fixed
TH-40 7/21/97 24-28 42 <1.0 <1.0 1.8 100 Fixed
TH-41 7/21/97 24-28 <1.0 <1.0 <1.0 <3.0 <100 Fixed
TH-42 8/02/97 24-26 <1.0 <1.0 <1.0 <3.0 <100 Fixed
TH-43 7/23/97 21-26 291 <1.0 1.1 5.3 670 Fixed
TH-44 7/23/97 24-26 36 <1.0 <1.0 <3.0 <100 Fixed
TH-45 7/23/97 26-28 4.9 <1.0 <1.0 <3.0 <100 Fixed
GP-1 1/21/2010 24-29 895 613 508 2,200 <25 10,200 3.6 Fixed
GP-2 1/21/2010 25-30 10.4 3.5 <1.0 8.6 5.7 1,240 0.42 Fixed

Trip Blank | 1/21/2010 <1.0 <1.0 <1.0 <1.0 <5.0 <100 Fixed
Equip.
Blank

Lab Blank
HRL’ 10 200 50 300 200
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! Report results in pg/L. Use less than symbols to show detection limit.

? Indicate “mobile” or “fixed” in the lab type column.

? See http://www.health.state.mn.us/divs/eh/groundwater/hrltable.html for list of current HRLs.
Add additional rows as needed.

Notes:
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Table 8
Other Contaminants Detected in Water Samples

Collected from Borings (Petroleum or Non-petroleum Derived)"

Sampled

Date Depth Methylethyl 1,2-di- Methyl 1,2- N- 13,5 ButyTli:nzen 1,2,4- Sec- p- Lab
Boring ID Sampled (ft) Acetone ketone chloroethane | isobutylethane | Dibromoethane | Chlorobenzene | Isopropylbenzene | propylbenzene TMB e TMB | Butylbenzene | Isopropyltoluene n-butylbenzene Napthalene Type2
TH-17 20 11/20/1995 4.5 <2.8 <0.3 <0.7 <0.8 <0.4 <0.7 <0.8 <0.2 <0.6 <0.7 <0.5 <0.4 <0.3 <0.7
TH-18 20 11/20/1995 <0.3 <2.8 <0.3 <0.7 <0.8 <0.4 <0.7 <0.8 <0.2 <0.6 <0.7 <0.5 <0.4 <0.3 <0.7
TH-19 20 11/20/1995 820 52,200 <0.3 <0.7 <0.8 <0.4 7,780 3,010 3,680 1,430 10,200 2,110 968 5,330 2,200
TH-20 20 11/21/1995 52.3 529 41.9 12 15.9 <0.4 19.4 2.2 70.1 <0.6 375 <0.5 <0.4 28.7 172
TH-21 22 11/21/1995 56.8 1630 24 <0.7 <0.8 112 302 384 491 120 1500 224 77.5 505 361
TH-22 22 11/21/1995 29 63 <0.3 <0.7 <0.8 <0.4 4.1 0.9 4.6 <0.6 20.7 <0.5 <0.4 4.8 5.8
GP-1 113 413
GP-2 25-30 1/21/2010 1.1
Trip Blank
Equip. Blank
Lab Blank
HRL’

"Report results in pg/L. Use less than symbols to show detection limit.

? Indicate “mobile” or “fixed” in the lab type column.
3 See http://www.health.state.mn.us/divs/eh/groundwater/hrltable.html for list of current HRLs.

Indicate other contaminants (either petroleum or non-petroleum derived) detected in water samples collected from soil borings and temporary wells. Add additional rows as needed, and copy the entire table if more columns are needed.

Notes:

Guidance Document c-prp4-08: September 2008
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Table 9 (Previous Data)

Monitoring Well Completion Information’

Total Well
MDH Depth
Unique Top of Bottom of from
Well Well Date Surface Casing Well Screen Interval Surface

Number Number Installed Elevation Elevation Elevation (Elev. - Elev.) (ft)
MW-1 554377 6/15/1995 | 963.07 963.10 939.07 939.07-949.07 24
MW-2 554378 6/15/1995 | 963.67 963.37 939.67 939.67-949.67 24
MW-3 554379 6/15/1995 | 961.97 963.72 934.97 934.97-944.97 27
MW-4 617207 9/01/1998 | 964.87 964.62 935.87 935.87-945.87 29
MW-5 617205 9/02/1998 | 963.84 963.68 934.84 934.84-944.84 29
MW-5A | 617206 9/02/1998 | 963.81 963.62 919.81 919.81-929.81 44
MW-6 617203 9/02/1998 | 963.94 963.93 934.94 934.94-944.94 29
MW-6A | 617204 9/02/1998 | 963.76 963.73 922.76 922.76-932.76 41
MW-7 731591 9/19/2005 | 963.27 963.29 939.29 939.29-949.29 24

"Include well construction diagrams and MDH well logs in Section 6.
Add additional rows as needed.

Notes: (location and elevation of benchmark)
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Table 9 (January 2013 Resurveyed Data)
Monitoring Well Completion Information’
Total Well
MDH Depth
Unique Top of Bottom of from
Well Well Date Surface Casing Well Screen Interval Surface

Number Number Installed Elevation Elevation Elevation (Elev. - Elev.) (ft)
MW-1 554377 6/15/1995 | 962.92 963.00 938.92 938.92-948.92 24
MW-2 554378 6/15/1995 | Unknown | Unknown | Unknown | Unknown 24
MW-3 554379 6/15/1995 | 962.18 961.59 935.18 935.18-945.18 27
MW-4 617207 9/01/1998 | Unknown | Unknown | Unknown | Unknown 29
MW-5 617205 9/02/1998 | Unknown | Unknown | Unknown | Unknown 29
MW-5A | 617206 9/02/1998 | Unknown | Unknown | Unknown | Unknown 44
MW-6 617203 9/02/1998 | 962.61 962.41 933.61 933.61-943.61 29
MW-6A | 617204 9/02/1998 | 962.65 962.46 921.65 921.65-931.65 41
MW-7 731591 9/19/2005 | 962.01 961.91 938.01 938.01-948.01 24
MW-8 792988 12/11/2012 | 962.54 962.60 936.54 936.54-951.54 26
MW-9 792989 12/12/2012 | 961.89 961.85 935.89 935.89-950.89 26
MW-10 | 792990 12/13/2012 | 963.94 963.94 935.94 935.94-945.94 28
MW-11 | 792991 12/11/2012 | 962.13 964.46 937.13 937.13-947.13 25

"Include well construction diagrams and MDH well logs in Section 6.
Add additional rows as needed.

Notes: (location and elevation of benchmark)
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Table 10
Water Level Measurements in Wells'
Well Depth to Water Product Depth to Water | Relative Groundwater | Water Level Above
Number Date Sampled from Top of Riser Thickness Below Grade Elevation Screen (Y/N)

MW-1 1/11/2002 NR NR NR NR NR
6/24/2002 NR ND NR NR N
9/13/2002 18.21 ND 18.18 944.89 N
12/26/2002 | 17.73 ND 17.70 945.37 N
4/14/2003 18.18 ND 18.15 944.92 N
7/7/2003 17.74 ND 17.71 945.36 N
10/10/2003 | 17.42 ND 17.39 945.68 N
2/6/2004 18.20 ND 18.17 944.9 N
3/18/2004 18.48 ND 18.45 944.62 N
6/18/2004 NR ND NR NR NR
9/7/2004 18.17 ND 18.14 944 .93 N
9/14/2004 NR ND NR NR NR
12/20/2004 | 18.32 ND 18.29 944.78 N
2/23/2005 NR ND NR NR NR
3/10/2005 18.51 ND 18.48 944.59 N
4/11/2005 18.79 ND 18.76 944.31 N
6/9/2005 18.93 ND 18.90 944.17 N
8/4/2005 18.77 ND 18.74 944.33 N
11/1/2005 17.16 ND 17.13 945.94 N
3/1/2006 18.13 ND 18.1 944.97 N
7/13/2006 Dry ND NR NR N
10/4/2006 18.67 ND 18.64 944 .43 N
3/9/2007 NS Covered NA NR NR NA

w snow pile

7/24/2007 19.28 ND 19.25 943.82 N
1/20/2010 19.95 ND 19.92 943.15 N
1/12/2011 18.96 0.15 18.93 944.14 N
3/21/2011 19.16 ND 19.13 943.94 N
6/7/2011 18.59 ND 18.56 944.51 N
10/4/2011 17.03 ND 17.00 946.07 N
01/10/2013 | 18.21 ND 18.13 944.79 N
05/3/2013 18.87 ND 18.79 944.13 N
2/3/14 19.97 ND 19.89 943.03 N
4/03/14 19.19 ND 19.11 943.81 N
5/02/14 19.08 ND 19.00 943.92 N
8/01/14 18.34 ND 18.26 944.66 N
11/7/14 16.61 ND 16.53 946.39 N
02/09/15 17.25 ND 17.17 945.75 N
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Table 10
Water Level Measurements in Wells'
Well Depth to Water Product Depth to Water | Relative Groundwater | Water Level Above
Number Date Sampled from Top of Riser Thickness Below Grade Elevation Screen (Y/N)

05/08/15 17.7 ND 17.62 945.3 N
08/13/15 17.61 ND 17.53 945.39 N
11/03/15 18.26 ND 18.18 944.74 N
2/02/16 17.63 ND 17.55 945.37 N

MW-3 10/10/2003 | 18.11 ND 16.36 945.61 Y
2/6/2004 20.19 1.3’ 18.44 943.53 N
3/18/2004 20.21 1.3 18.46 943.51 N
6/18/2004 19.65 0.56 17.90 944.07 N
9/7/2004 18.97 ND 17.22 944.75 N
9/14/2004 18.82 NR 17.07 944.90 N
12/20/2004 | 19.13 0.05 17.38 944.59 N
2/23/2005 10.94 0.77 9.19 952.78 N
3/10/2005 19.61 0.47 17.86 944.11 Y
4/11/2005 20.13 0.86 18.38 943.59 N
6/9/2005 20.46 1.03 18.71 943.26 N
7/12/2005 20.22 0.82 18.47 943.50 N
8/4/2005 20.15 0.79 18.4 943.57 N
9/28/2005 N/R N/R NR NR
10/5/2005 16.76 0.3 15.01 946.96 Y
11/1/2005 17.44 0 15.69 946.28 Y
3/1/2006 17.65 ND 15.9 946.07 Y
7/13/2006 18.34 S2 16.59 945.38 Y
10/4/2006 18.92 ND 17.17 944.8 N
3/9/2007 19.98 5.5” 18.23 943.74 N
7/24/2007 NA 0.8” NR NR N
1/20/2010 TOC Broken |4~ NR NR N
3/21/2011 17.89 ND 16.14 945.83 Y
6/7/2011 17.29 ND 15.54 946.43 Y
10/4/2011 15.77 ND 14.02 947.95 Y
01/10/2013 | NA 7’ NA NA NA
05/3/2013 NA 5” NA NA NA
2/3/2014 18.04 0.52’ 18.63 943.55 N

(6.24 <)

3/6/2014 18.12 0.53° 18.71 943.47 N
4/3/2014 18.22 0.56’ 18.81 943.37 N
5/2/2014 17.69 0.04 18.28 943.86 N
6/4/2014 17.00 ND 17.59 944.59 N
7/04/14 16.54 ND 17.13 945.05 N
8/01/14 16.07 0.01 16.66 945.52 Y
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Table 10
Water Level Measurements in Wells'
Well Depth to Water Product Depth to Water | Relative Groundwater | Water Level Above
Number Date Sampled from Top of Riser Thickness Below Grade Elevation Screen (Y/N)

9/02/14 15.76 0.01 16.35 945.84 Y
10/03/14 15.48 ND 16.07 946.11 Y
11/07/14 15.31 Trace 15.9 946.28 Y
12/05/14 15.52 Trace 16.11 946.07 Y
01/02/15 15.59 trace 16.18 946 Y
02/09/15 15.97 0.01 16.56 945.62 Y
03/06/15 16.06 trace 16.65 945.53 Y
04/02/15 16.24 ND 16.83 945.35 Y
05/08/15 16.43 ND 17.02 945.16 N
06/05/15 16.55 ND 17.14 945.04 N
07/01/15 16.53 ND 17.12 945.06 N
08/13/15 16.16 ND 16.75 945.43 Y
09/03/15 16.01 ND 16.6 945.58 Y
10/02/15 16.03 ND 16.62 945.56 Y
11/02/15 14.90 ND 15.49 946.69 Y
12/04/15 16.13 ND 16.72 945.46 Y
1/11/16 16.19 ND 16.78 945.40 Y
2/02/16 16.29 ND 16.88 945.30 Y

MW-6 1/11/2002 20.21 ND 20.22 943.72 N
6/24/2002 NR ND NR NR N
9/13/2002 19.57 ND 19.58 944.36 N
12/26/2002 | 18.58 ND 18.59 945.35 Y
4/14/2003 18.85 ND 18.86 945.08 Y
7/7/2003 18.65 ND 18.66 945.28 Y
10/10/2003 | 18.21 ND 18.22 945.72 Y
2/6/2004 19.41 ND 19.42 944.52 N
3/18/2004 19.14 ND 19.15 944.79 N
6/18/2004 NR ND NR NR NR
9/7/2004 19.02 ND 19.03 94491 N
9/14/2004 NR ND NR NR N
12/20/2004 | 19.1 ND 19.11 944.83 N
2/23/2005 NR ND NR NR NR
3/10/2005 19.13 ND 19.14 944.80 N
4/11/2005 20.59 ND 20.60 943.34 N
6/9/2005 19.65 ND 19.66 944.28 N
8/4/2005 19.71 ND 19.72 944 .22 N
11/1/2005 19.22 ND 19.23 944.71 N
3/1/2006 19.74 ND 19.75 944.19 N
7/13/2006 19.51 ND 19.52 944 .42 N
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Table 10
Water Level Measurements in Wells'
Well Depth to Water Product Depth to Water | Relative Groundwater | Water Level Above
Number Date Sampled from Top of Riser Thickness Below Grade Elevation Screen (Y/N)

10/4/2006 19.59 ND 19.60 944.34 N
3/9/2007 19.87 ND 19.88 944.06 N
7/24/2007 20.12 ND 20.13 943.81 N
1/20/2010 20.67 ND 20.68 943.26 N
1/12/2011 19.73 ND 19.74 944.2 N
3/21/2011 19.83 ND 19.84 944.1 N
6/7/2011 19.52 ND 19.53 944 .41 N
10/4/2011 17.98 ND 17.99 945.95 Y
01/10/2013 | 18.86 ND 19.06 943.55 N
05/3/2013 19.50 ND 19.70 942 .91 N
2/3/14 19.61 ND 19.81 942.8 N
5/02/14 19.83 ND 20.03 942.58 N
08/01/14 18.39 ND 18.59 944.02 Y
11/07/14 17.42 ND 17.62 944.99 Y
02/09/14 17.92 ND 18.12 944.49 Y
05/08/15 18.35 ND 18.55 944.06 Y
08/13/15 18.28 ND 18.48 944.13 Y
11/03/15 16.96 ND 17.16 945.45 Y
2/02/16 18.28 ND 18.48 944.13 Y

MW-6A | 1/11/2002 20.13 ND 20.16 943.6 Y
6/24/2002 NR ND NR NR Y
6/24/2002 NR ND NR NR Y
9/13/2002 19.48 ND 19.51 944.25 Y
12/26/2002 | 18.61 ND 18.64 945.12 Y
4/14/2003 18.96 ND 18.99 944.77 Y
7/7/2003 18.79 ND 18.82 944 .94 Y
10/10/2003 | 20.19 ND 20.22 943.54 Y
2/6/2004 19.46 ND 19.49 944.27 Y
3/18/2004 19.19 ND 19.22 944.54 Y
6/18/2004 NR ND NR NR NR
9/7/2004 19.83 ND 19.86 943.9 Y
9/14/2004 NR ND NR NR NR
12/20/2004 | 19.18 ND 19.21 944.55 Y
2/23/2005 NR ND NR NR NR
3/10/2005 19.21 ND 19.24 944.52 Y
4/11/2005 19.44 ND 19.47 944.29 Y
6/9/2005 20.06 ND 20.09 943.67 Y
8/4/2005 21.11 ND 21.14 942.62 Y
11/1/2005 21.51 ND 21.54 942.22 Y
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Table 10
Water Level Measurements in Wells'
Well Depth to Water Product Depth to Water | Relative Groundwater | Water Level Above
Number Date Sampled from Top of Riser Thickness Below Grade Elevation Screen (Y/N)
3/1/2006 19.13 ND 19.16 944.6 Y
7/13/2006 21.19 ND 21.22 942.54 Y
10/4/2006 20.05 ND 20.08 943.68 Y
3/9/2007 20.31 ND 20.34 943.42 Y
7/24/2007 20.16 ND 20.19 943.57 Y
1/20/2010 20.70 ND 20.73 943.03 Y
1/12/2011 19.78 ND 19.81 943.95 Y
3/21/2011 19.87 ND 19.9 943.86 Y
6/7/2011 19.56 ND 19.59 944.17 Y
10/4/2011 18.03 ND 18.06 945.7 Y
01/10/2013 | 18.53 ND 18.72 943.93 Y
05/3/2013 19.55 ND 19.74 942 .91 Y
08/01/2014 | 18.45 ND 18.64 944.01 Y
05/08/15 18.41 ND 18.6 944.05 Y
08/13/15 18.33 ND 18.52 944.13 Y
11/03/15 17.03 ND 17.22 945.43 Y
2/02/16 18.33 ND 18.52 944.13 Y
MW-7 9/16/2005 17.00 ND 16.98 946.29 N
11/1/2005 17.72 ND 17.70 945.57 N
3/1/2006 17.81 ND 17.79 945.48 N
7/13/2006 18.14 ND 18.12 945.15 N
10/4/2006 18.20 ND 18.18 945.09 N
3/9/2007 18.60 ND 18.58 944.69 N
7/24/2007 18.83 ND 18.81 944 .46 N
1/20/2010 20.45 16” 20.43 942.84 N
1/21/2011 18.50 0.15 18.48 944.79 N
3/21/2011 18.8 0.15 18.78 944.49 N
6/7/2011 18.13 ND 18.11 945.16 N
10/4/2011 16.53 ND 16.51 946.76 N
01/10/2013 | 17.63 0.06° 17.73 944.28 N
05/3/2013 18.31 0.06° 18.41 943.50 N
2/3/14 18.30 0.02° 18.40 943.61 N
3/6/2014 18.35 0.03’° 18.45 943.56 N
4/3/14 18.54 0.03 18.64 943.37 N
5/2/14 18.47 0.02 18.57 943.44 N
6/4/14 17.87 ND 17.97 944.04 N
7/4/14 17.40 ND 17.50 944.51 N
8/1/14 16.895 0.005 17.00 945.01 N
9/2/14 16.52 01 16.62 945.40 N
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Table 10
Water Level Measurements in Wells'
Well Depth to Water Product Depth to Water Relative Groundwater | Water Level Above
Number Date Sampled from Top of Riser Thickness Below Grade Elevation Screen (Y/N)

10/03/13 16.24 ND 16.34 945.67 N
11/07/14 16.05 Trace 16.15 945.86 N
12/05/14 16.21 Trace 16.31 945.7 N
01/02/15 16.56 Trace 16.66 945.35 N
02/09/15 16.65 0.015 16.75 945.21 N
03/06/15 16.72 0.01 16.82 945.19 N
04/02/15 16.89 ND 16.99 945.02 N
05/08/15 17.1 ND 17.2 944.81 N
06/05/15 17.23 ND 17.33 944.68 N
07/01/15 17.22 ND 17.32 944.69 N
08/13/15 16.9 ND 17.0 945.01 N
09/03/15 16.75 ND 16.85 945.16 N
10/02/15 16.75 ND 16.85 945.16 N
11/03/15 15.66 ND 15.76 946.25 N
12/04/15 16.81 ND 16.91 945.10 N
1/11/16 16.88 ND 16.98 945.03 N
2/02/16 16.98 ND 17.08 944.93 N

MW-8 01/10/2013 | 18.44 ND 18.38 944.16 N
05/3/2013 19.14 1/16” 19.08 943 .46 N
2/3/2014 Buried by snow bank, soil pile and construction equipment
3/6/2014 Buried by snow bank, soil pile and construction equipment
4/3/2014 Buried by snow bank, soil pile and construction equipment
5/02/14 19.33 0.04 19.27 943.27 N
6/04/14 18.76 0.02 18.7 943.84 N
7/04/14 18.27 ND 18.21 944.33 N
08/01/14 17.77 0.01 17.71 944.83 N
9/02/14 17.41 0.01 17.35 945.19 N
10/03/14 17.11 ND 17.05 945.49 N
11/07/14 16.9 Trace 16.84 945.70 N
12/05/14 17.06 Trace 17 945.54 N
01/02/15 17.29 Trace 17.23 945.31 N
02/09/15 17.49 0.01 17.43 945.11 N
03/06/15 17.56 0.01 17.5 945.04 N
04/02/15 17.03 ND 16.97 945.57 N
05/08/15 17.95 ND 17.89 944.65 N
06/05/15 18.06 ND 18.00 944.54 N
07/01/15 18.06 ND 18.00 944.54 N
08/13/15 17.75 ND 17.69 944.85 N
09/03/15 17.6 ND 17.54 945 N
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Table 10
Water Level Measurements in Wells'
Well Depth to Water Product Depth to Water | Relative Groundwater | Water Level Above
Number Date Sampled from Top of Riser Thickness Below Grade Elevation Screen (Y/N)
10/02/15 17.62 ND 17.56 944.98 N
11/03/15 16.5 ND 16.44 946.1 N
12/04/15 17.66 ND 17.60 944.94 N
1/11/16 17.73 ND 17.67 944.87 N
2/02/16 17.84 ND 17.78 944.76 N
MW-9 01/10/2013 | 17.79 ND 17.83 944.06 N
05/3/2013 18.44 ND 18.48 943.41 N
2/3/2014 18.45 ND 18.49 943.40 N
3/6/2014 18.46 ND 18.5 943.41 N
4/03/14 18.91 ND 18.95 942.94 N
5/02/14 18.65 ND 18.69 943.20 N
6/04/14 18.13 ND 18.17 943.72 N
7/04/14 17.66 ND 17.7 944.19 N
8/01/14 17.19 ND 17.23 944.66 N
9/02/14 17.56 0.01 17.6 944.29 N
10/03/14 16.5 ND 16.54 945.35 N
11/07/14 16.29 trace 16.33 945.56 N
12/05/14 16.42 Trace 16.46 945.43 N
01/02/15 16.53 Trace 16.57 945.32 N
02/09/15 16.84 0.01 16.88 945.01 N
03/06/15 16.9 16.899 16.94 944.95 N
04/02/15 17.09 ND 17.13 944.76 N
05/08/15 17.29 ND 17.33 944.56 N
06/05/15 17.42 ND 17.46 944.43 N
07/01/15 17.42 ND 17.46 944.43 N
08/13/15 17.14 ND 17.18 944.71 N
09/03/15 16.99 ND 17.03 944.86 N
10/02/15 16.99 ND 17.03 944.86 N
11/03/15 15.85 ND 15.89 946 N
12/04/15 17.05 ND 17.09 944.8 N
1/11/16 17.11 ND 17.15 944.74 N
2/02/16 17.21 ND 17.25 944.64 N
MW-10 | 01/10/2013 | 21.18 ND 21.18 942.76 N
05/3/2013 21.81 ND 21.81 942.13 N
2/3/2014 22.92 ND 22.92 941.02 N
5/2/2014 22.12 ND 22.12 941.82 N
08/01/2014 | 21.65 ND 21.65 942.29 N
11/07/14 19.73 ND 19.73 944.21 N
02/09/15 20.18 ND 20.18 943.76 N
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Table 10
Water Level Measurements in Wells'
Well Depth to Water Product Depth to Water | Relative Groundwater | Water Level Above
Number Date Sampled from Top of Riser Thickness Below Grade Elevation Screen (Y/N)
05/08/15 20.64 ND 20.64 943.3 N
08/13/15 20.65 ND 20.65 943.29 N
11/03/15 19.31 ND 19.31 944.63 N
02/02/16 20.59 ND 20.59 943.35 N
MW-11 | 01/10/2013 | 19.87 ND 17.54 944.59 N
05/3/2013 20.54 ND 18.21 943.92 N
05/2/2014 20.64 ND 18.31 943.82 N
08/01/2014 | 18.87 ND 16.54 945.59 N
11/07/14 18.13 ND 15.8 946.33 N
05/08/15 19.31 ND 16.98 945.15 N
11/03/15 17.83 ND 15.5 946.63 N
02/02/16 19.14 ND 16.81 945.32 N

! Describe the methods used to measure water levels in Section 6.
Add additional rows as needed.
Notes:
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Table 11
Analytical Results of Water Samples Collected from Wells'

Date Ethyl- Lab
Well Number Sampled Benzene | Toluene benzene Xylenes MTBE GRO DRO Type®
MW-1 1/11/2002 NS NS NS NS NS NS NS Fixed

6/24/2002 <1.0 <1.0 2.6 26/15 <1.0 200 NS Fixed
9/13/2002 <1.0 5.6 14 240 NA 610 H NS Fixed
12/26/2002 <1.0 <1.0 <1.0 67 NA 110 NS Fixed
4/14/2003 <1.0 2.1 4.1 131 <1.0 1,900 NS Fixed
7/7/2003 <1.0 17 8 2,100 <1.0 4,300 NS Fixed
10/10/2003 | <1.0 10 19 580 <1.0 2,500 NS Fixed
2/6/2004 ND 2.1 9.1 192 ND 240 NS Fixed
3/18/2004 ND 14 63 1120 ND 2,300 NS Fixed
9/7/2004 ND 32 220 2400 ND 6,800 NS Fixed
12/20/2004 ND 51.9 300 4660 ND 8,940 NS Fixed
3/10/2005 ND ND 72.8 2940 ND 11,500 NS Fixed
6/9/2005 ND ND 16.4 905 ND 2,220 NS Fixed
8/4/2005 3.8 ND 94 2100 ND 4,300 NS Fixed
11/9/2005 | <0.50 ND ND 100 ND 9,400 NS Fixed
3/1/2006 <1.0 <5.0 110 3,900 NS 10,000 NS Fixed
7/13/2006 Well NS NS NS NS NS NS Fixed
dry
10/4/2006 <0.05 <5.0 2.7 100 <1.0 190 680 Fixed
3/9/2007 NS NS NS NS NS NS NS Fixed
7/24/2007 <0.5 <0.5 0.55 1.93 <1.0 <100 NS Fixed
1/20/2010 <1.0 <1.0 <1.0 <3.0 <5.0 <100 180 Fixed
1/12/2011 <1.0 <1.0 <1.0 23.4 <5.0 <100 2600 Fixed
3/23/2011 <1.0 <1.0 <1.0 4.7 <5.0 <100 1610 | Fixed
6/8/2011 <1.0 <1.0 1.5 59.2 <5.0 218 2230 Fixed
10/4/2011 <1.0 <1.0 8.6 272 <5.0 838 1960 | Fixed
01/10/2013 <1.0 <1.0 55.2 1,270 <5.0 3,390 1,450 | Fixed
05/3/2013 <1.0 <1.0 28.9 573 <5.0 2,050 831 Fixed
2/3/2014 2.2 <1.0 20.8 434 NS 1,430 1,300 | Fixed
5/2/2014 <1.0 <1.0 14 13.8 NS <100 210 fixed
08/01/2014 <1.0 <1.0 14.8 240 NS 805 1600 fixed
11/07/2014 | <1.0 <1.0 12.5 322 NS 966 1900 | fixed
02/09/2015 <1.0 <1.0 15.8 541 NA* 1410 820 fixed
05/08/2015 | <1.0 <1.0 16.6 595 NA* 1530 1600 | fixed
08/13/2015 <1.0 <1.0 11.8 409 NA* 1140 1500 fixed
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Table 11
Analytical Results of Water Samples Collected from Wells'
Date Ethyl- Lab
Well Number Sampled Benzene | Toluene benzene Xylenes MTBE GRO DRO Type®
11/03/2015 | <1.0 <2.5 27.2 920 NA* 2780 2100 | fixed
2/02/2016 <2 <2 15.6 666 NA* 1960 1000 fixed
MW-3 3/1/2006 1,600 <5,000 | <1,000 5,100 NS 260,000 NA Fixed
3/23/2011 159 209 46.9 777 ND 8,320 8270 Fixed
6/8/2011 493 521 71.8 2,900 <50 15,600 12800 | Fixed
10/5/2011 2,420 1780 156 6,800 <50 22,600 7630 Fixed
01/10/2013 NS NS NS NS NS NS NS Fixed
05/3/2013 NS NS NS NS NS NS NS Fixed
MW-3 2/3/2014 NS Product
5/2/2014 NS Product
08/01/2014 NS Product
11/07/2014 NS Product
02/09/2015 NS Product
05/08/2015 1860 1320 42.1 4590 NA* 17300 12400 | fixed
08/13/2015 | 2210 1650 115 5460 NA* 21700 16400 | fixed
11/03/2015 1560 1370 <50 4400 NA* 16300 7300 fixed
2/02/2016 2280 1430 163 4490 NA* 19700 15800 | fixed
MW-6 1/11/2002 3,600 3,100 680 1,200/490 <1.0 19,000 NS Fixed
6/24/2002 5,800 5,800 1,200 | 3,100/1,10 | <50 27,000 NS Fixed
0
9/13/2002 1,600 1,100 360 1,100 NS 8,400 H NS Fixed
12/26/2002 | 2,800 750 3,200 2,800 NS 16,000 NS Fixed
4/14/2003 3,500 2,600 830 2,750 <20 18,000 NS Fixed
7/7/2003 2,300 2,200 660 1,940 <50 16,000 NS Fixed
10/10/2003 1,500 1,600 450 1,400 <50 10,000 NS Fixed
2/6/2004 2700 2,200 1,000 2,540 ND 17,000 NS Fixed
3/18/2004 3,200 2,600 830 2,180 ND 17,000 NS Fixed
9/7/2004 3,600 2,800 1,200 4,130 ND 21,000 NS Fixed
12/20/2004 | 3,110 6,110 1,470 5,040 ND 25,200 NS Fixed
3/10/2005 4,030 7,650 1,610 6,340 ND 28,200 NS Fixed
6/9/2005 4,500 5,800 1,570 5,310 ND 25,800 NS Fixed
8/4/2005 4,900 2,400 950 2,870 420 18,000 NS Fixed
11/9/2005 3,700 4,400 970 100 ND 27,000 NS Fixed
3/1/2006 2,500 1,300 <100 3,500 NS 22,000 NS Fixed
7/13/2006 2,500 <500 <50 1,100 <100 <10,000 5,100 | Fixed
10/4/2006 3,500 2,100 1,100 2,260 350 18,000 4,300 | Fixed
3/9/2007 4,000 2,700 350 3,540 780 19,000 5,100 | Fixed
7/24/2007 740 480 72 730 <10 5,200 NS Fixed
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Table 11
Analytical Results of Water Samples Collected from Wells'
Date Ethyl- Lab

Well Number Sampled Benzene | Toluene benzene Xylenes MTBE GRO DRO Type®
MW-6 1/20/2010 3,010 1,430 578 1,510 <50 13,700 4,600 | Fixed
1/12/2011 2,200 2,280 725 2,690 <50 14,300 2,670 | Fixed
3/23/2011 2,410 1,670 490 1,320 13.6 13,600 3,850 | Fixed
6/8/2011 1,890 484 272 748 <50 7,060 3,230 | Fixed
10/4/2011 2,810 3,500 913 4,110 <50 18,100 4,250 | Fixed
01/10/2013 | 2280 3370 1090 4290 <50 16,000 3,750 | Fixed
05/3/2013 2660 3620 1200 4890 <50 26,000 4,350 | Fixed
2/3/2014 2,480 1,710 1,260 4,170 NS 20,700 7,200 | Fixed
05/02/2014 <1.0 <1.0 1.4 13.8 NS <100 210 fixed
08/01/2014 | 3620 3290 1640 5760 NS 23800 5900 fixed
11/07/2014 | 2800 2540 1150 4870 NS 20800 10400 | fixed
02/09/2015 | 2860 2320 1040 4390 NA* 20400 5100 fixed
05/08/2015 | 2500 2480 953 4250 NA* 15400 5700 fixed
08/13/2015 | 2420 2750 968 3920 NA* 18300 3600 fixed
11/03/2015 | 2060 1880 724 3120 NA* 14200 4700 fixed

DUP-1
(MW-6) 11/03/2015 | 2150 2000 865 3820 NA* 16200 4600 fixed
2/02/2016 1910 1930 874 3710 NA* 18600 5200 fixed
MW-6A 1/11/2002 <1.0 <1.0 <1.0 <2.0/<1.0 34 <100 NS Fixed
6/24/2002 <1.0 <1.0 <1.0 <2.0/<1.0 | <1.0 <100 NS Fixed
9/13/2002 <1.0 <1.0 <1.0 <1.0 total <1.0 <100 NS Fixed
12/26/2002 <1.0 <1.0 <1.0 <1.0 total <1.0 <100 NS Fixed
4/14/2003 <1.0 <1.0 <1.0 <2.0/<1.0 | <I1.0 <60 NS Fixed
7/7/2003 <1.0 <1.0 <1.0 <2.0/<1.0 | <1.0 <60 NS Fixed
10/10/2003 <1.0 <1.0 <1.0 <2.0/<1.0 | <I1.0 <60 NS Fixed
2/6/2004 ND ND ND ND ND ND NS Fixed
3/18/2004 <0.5 <1.0 <1.0 <0.50/<0. <1.0 ND NS Fixed

50

9/7/2004 ND ND ND ND ND ND NS Fixed
12/20/2004 ND ND ND ND ND ND NS Fixed
3/10/2005 ND ND ND ND ND ND NS Fixed
6/9/2005 ND ND ND ND ND ND NS Fixed
8/4/2005 ND ND ND ND ND ND NS Fixed
11/9/2005 ND ND ND ND ND ND NS Fixed
3/1/2006 <1.0 <5.0 <1.0 <3.0 NS <100 NS Fixed
7/13/2006 <0.5 <5.0 <0.5 <1.0 <10.0 <100 140 Fixed
10/4/2006 <0.5 <5.0 <0.5 <1.0 <10.0 <100 190 Fixed
3/9/2007 <0.5 <5.0 <0.5 <1.0 <10.0 <100 170 Fixed
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Table 11
Analytical Results of Water Samples Collected from Wells'
Date Ethyl- Lab
Well Number Sampled Benzene | Toluene benzene Xylenes MTBE GRO DRO Type®
7/24/2007 <0.5 <5.0 <0.5 <1.0 <10.0 <100 NS Fixed
1/20/2010 <1.0 <1.0 <1.0 <3.0 <5.0 <100 170 Fixed
1/12/2011 <1.0 <1.0 <1.0 <3.0 <5.0 <100 126 Fixed
3/23/2011 <1.0 <1.0 <1.0 <3.0 <5.0 <100 125 Fixed
6/8/2011 <1.0 <1.0 <1.0 <3.0 <5.0 <100 312 Fixed
10/4/2011 <1.0 <1.0 <1.0 <3.0 <5.0 <100 146 Fixed
01/10/2013 <1.0 <1.0 <1.0 <3.0 <1.0 <100 124 Fixed
05/3/2013 <1.0 <1.0 <1.0 <3.0 <1.0 <100 123 Fixed
08/01/2014 | <1.0 <1.0 <1.0 <3.0 NS <50.0 <120 | fixed
08/13/2015 | <1.0 <1.0 <1.0 <3.0 NA* <100 130 fixed
MW-7 11/9/2005 3900 8600 1200 7800 ND 37000 NS Fixed
3/1/2006 5,200 | <12,000 | <2,500 8,200 <2,500 | 42,000 NS Fixed
7/13/2006 2,200 6,000 1,400 7,700 <1.0 NS 6,900 | Fixed
10/4/2006 3,300 6,000 1,900 8,300 <50 NS 9,100 | Fixed
3/9/2007 3,900 7,300 1,500 7,000 <10 43,000 | 10,000 | Fixed
7/24/2007 3,700 7,600 1,700 8,600 1,300 | <100,000 | 8,600 | Fixed
10/4/2011 4,540 8,050 1,910 10,200 572 10200 14,200 | Fixed
01/10/2013 NS NS NS NS NS NS NS Fixed
05/3/2013 NS NS NS NS NS NS NS Fixed
2/3/2014 NS Product
5/2/2014 NS Product
08/01/2014 NS Product
11/07/2014 NS Product
02/09/2015 NS Product
05/08/2015 | 2440 5760 1360 7610 NA* 28100 11100 | fixed
08/13/2015 | 3600 7650 1830 10100 NA* 37000 10700 | fixed
11/03/2015 | 3140 7140 1530 8450 NA* 35900 19200 | fixed
02/02/2016 | 2850 5410 1450 8550 NA* 37900 19400 | fixed
MW-8 01/10/2013 | 2,590 4,670 1,490 6,840 <20 26,200 | 27,800 | Fixed
05/3/2013 NS NS NS NS NS NS NS Fixed
2/3/14 NS Buried under snow bank, construction equipment
5/2/2014 NS Product
08/01/2014 NS Product
11/07/2014 NS Product
02/09/2015 NS Product
05/08/2015 148 243 61.4 251 NA* 12900 13100 | fixed
08/13/2015 843 1610 398 1830 NA* 12300 11200 | fixed
11/03/2015 | 1020 1680 335 1900 NA* 15100 12400 | fixed
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Table 11
Analytical Results of Water Samples Collected from Wells'
Date Ethyl- Lab
Well Number Sampled Benzene | Toluene benzene Xylenes MTBE GRO DRO Type®
02/02/2016 | 1360 2100 526 2880 NA* 21400 8500 fixed
DUP-1 02/02/2016 | 1370 2020 476 2550 NA* 15900 10300 | fixed
(MW-8)
MW-9 01/10/2013 | 6,690 7,210 1,840 8,950 <20 30,500 | 16,000 | Fixed
05/3/2013 7,110 7,330 1,950 9,140 <25 47,000 787 Fixed
2/3/2014 3,950 6,030 1,460 6,860 NS 35,600 6,200 | Fixed
05/02/2014 | 3610 4650 1520 7530 NS 30700 6500 fixed
DUP-1 05/02/2014 NS
(MW-9) 4460 5590 1650 7970 34800 5900 fixed
08/01/2014 | 3720 6390 1730 8430 NS 30400 6400 fixed
11/07/2014 | 4550 4670 1430 7060 NS 28900 9100 fixed
DUP-1 NS
(MW-9) 11/07/2014 | 5570 5450 1590 7780 34500 9700 fixed
02/09/2015 | 3590 3520 1090 5020 NA* 27400 9800 fixed
DUP-1 02/09/2015 | 4570 4570 1420 6590 NA* 29500 9800 fixed
(MW-9)
05/08/2015 | 1900 2300 1130 7270 NA* 20600 7600 fixed
DUP-1 05/08/2015 | 2090 2470 1140 7350 NA* 23600 9600 fixed
(MW-9)
08/13/2015 | 2700 3880 1190 7270 NA* 27900 7500 fixed
11/03/2015 | 5470 5160 1620 8010 NA* 33700 10600 | fixed
02/02/2016 | 4100 3760 1070 5720 NA* 27700 10300 | fixed
MW-10 01/10/2013 375 207 551 2,750 <10 12,500 | 14,700 | Fixed
05/3/2013 327 431 427 2,080 <100 17,700 8,960 | Fixed
2/3/2014 249 313 364 1,730 NS 12,000 7,500 | Fixed
05/02/2014 266 357 377 1670 NS 10700 4700 fixed
08/01/2014 291 480 535 2350 NS 10600 4300 fixed
11/07/2014 104 153 271 1230 NS 6090 3300 fixed
02/09/2015 196 172 243 1120 NA* 7920 3100 fixed
05/08/2015 212 229 246 1030 NA* 7580 4400 fixed
08/13/2015 229 238 366 1620 NA* 8140 3400 fixed
11/03/2015 279 182 342 1320 NA* 7590 3400 fixed
02/02/2016 277 291 363 1270 NA* 8060 4400 fixed
MW-11 01/10/2013 <1.0 <1.0 <1.0 <3.0 <1.0 <100 <105 | Fixed
05/3/2013 <1.0 <1.0 <1.0 <3.0 <1.0 <100 <104 | Fixed
05/02/2014 <1.0 <1.0 <1.0 <3.0 NS <100 <110 | fixed
11/07/2014 <1.0 1.6 <5.0 <12.0 NS 253 <120 | fixed
05/08/2015 <1.0 <1.0 <1.0 4.4 NA* <100 <120 | fixed
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Table 11
Analytical Results of Water Samples Collected from Wells'
Date Ethyl- Lab
Well Number Sampled Benzene | Toluene benzene Xylenes MTBE GRO DRO Type®
11/03/2015 | <1.0 <2.5 <2.5 <3.0 NA* <100 <110 | fixed
Lab Blank 1/11/2002 ND ND ND ND NS ND NA Fixed
6/24/2002 ND ND ND ND NS ND NA Fixed
9/13/2002 ND ND ND ND NS ND NA Fixed
12/26/2002 ND ND ND ND NS ND NA Fixed
4/14/2003 ND ND ND ND NS ND NA Fixed
7/7/2003 ND ND ND ND NS ND NA Fixed
10/10/2003 ND ND ND ND NS ND NA Fixed
2/6/2004 ND ND ND ND NS ND NA Fixed
3/18/2004 ND ND ND ND NS ND NA Fixed
9/7/2004 ND ND ND ND NS ND NA Fixed
12/20/2004 ND ND ND ND NS ND NA Fixed
3/10/2005 ND ND ND ND NS ND NA Fixed
6/9/2005 ND ND ND ND NS ND NA Fixed
8/4/2005 ND ND ND ND NS ND NA Fixed
11/9/2005 ND ND ND ND NS ND NA Fixed
3/1/2006 ND ND ND ND NS ND NA Fixed
7/13/2006 ND ND ND ND ND ND NA Fixed
10/4/2006 ND ND ND ND ND ND NA Fixed
1/12/2011 ND ND ND ND ND ND NA Fixed
3/23/2011 ND ND ND ND ND ND NA Fixed
6/8/2011 ND ND ND ND ND ND NA Fixed
10/4/2011 ND ND ND ND ND ND NA Fixed
01/10/2013 ND ND ND ND ND ND NA Fixed
05/3/2013 ND ND ND ND ND ND NA Fixed
2/3/2014 Lab
blank
froze
| 05/02/2014 <1.0 | <10 | <10 | <30 | NS [NS |NS
08/01/2014 | <1.0 <1.0 <1.0 <3.0 NS <50.0 NS fixed
11/07/2014 | <1.0 <1.0 <5.0 <12.0 NS <100 NS fixed
08/13/2015 | <1.0 <1.0 <1.0 <3.0 NS <100 NS fixed
11/03/2015 | <1.0 <2.5 <2.5 <3.0 NS <100 NS fixed
02/02/2016 | <1.0 <1.0 <1.0 <3.0 NS <100 NS fixed
HRL(ug/L) 2 200 50 300 70 NL NL

! Report results in pg/L. Use less than symbols to show detection limit.
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? Indicate “mobile” or “fixed” in the lab type column.

? See http://www.health.state.mn.us/divs/eh/groundwater/hrltable.html for list of current HRLs.
Add additional rows as needed.

Notes:

NS = not sampled

ND= Not detected above laboratory reporting limits
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Table 12
Other VOCs
Lab
Well Number MW-8 | MW-9 | MW-9 | MW-10 | HRL | Type’
Date Sampled 1/10/13 | 1/10/13 | 5/3/13 | 1/10/13
Acetone 523 <500 <500 <250 4,000 Fixed
n-Butylbenzene 43.7 60.9 <25 40.3 NE Fixed
Sec-Butylbenzene 22.8 31.7 <25 24.3 NE Fixed
Cyclohexane 881 600 NA 1,030 NE Fixed
1,2- <20 53.7 74.6 <10 4 Fixed
Dichloroethane
Cumene 115 122 81.1 119 300 Fixed
p- 28.6 37.9 <25 40.5 NE Fixed
Isopropyltoluene
Naphthalene 438 550 428 274 300 Fixed
n-Propylbenzene 234 315 193 225 NE Fixed
1,2,4- 1,540 2,080 1,270 1,890 100 Fixed
Trimethylbenzene
1,3,5- 401 523 320 557 100 Fixed
Trimethylbenzene
Trip Blank
Equip. Blank
Lab Blank

"Report results in pg/L. Use less than symbols to show detection limit.
? Indicate “mobile” or “fixed” in the lab type column.
3 See http://www.health.state.mn.us/divs/eh/groundwater/hrltable.html for list of current HRLs.

Indicate other contaminants (either petroleum or non-petroleum derived) detected in water samples collected from wells.
Add additional rows as needed, and copy the entire table if more columns are needed.
Notes: NA = Not Analyzed; NE = Not Established
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Table13
Natural Attenuation Parameters
Dissolved
Well Sample Temp. Oxygen Nitrate (Fe 1) (H,S, HS)
Number Date °C pH (mg/L) (mg/L) (mg/L) (mg/L)
MW-1
MW-2
MW-3
MW-4

Describe the methods and procedures used in Section 6. Add additional rows as needed
Notes:
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Table 14
Free Product Recovery

Event Cumulative
Pre-Recovery Measurements Recovery’ Recovery*
Recovery Depth Depth FP FP
Location | Recovery | to FP' | to GW? | Thickness | Volume Recovery FP GW FP GW
1D Date (ft) (ft) (ft) (gal) Method (gal) (gal) (gal) (gal) Comments
MW-3 2/3/14 17.52 18.04 S .08 No recovery 0 0 0 0
3/6/14 17.59 18.12 53 .08 required at this 0 0 0 0
MW-7 2/3/14 18.28 18.30 0.02° .004 time 0 0 0 0
3/6/14 18.32 18.35 0.03’ .004 0 0 0 0
MW-9 2/3/14 NA 18.46 NA 0 0 0 0 0
3/6/14 NA 18.46 NA 0 0 0 0 0
MW-8 2/3/14 NS 0 0 0 0 Not accessible, covered by
snow/soil pile
3/6/14 NS 0 0 0 0 Not accessible, covered by
snow/soil pile

" FP = Free Product

*GW = Ground Water

? Volume recovered during individual recovery event for that location.

* Cumulative volume recovered at each recovery location (i.e., keep a running total for each recovery point).
Describe the methods and procedures used in Section 6. Add additional rows as needed.

Notes:

NA — Not applicable — no product
NS — not sampled
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p ies I Lwithin 500 feet of the Release S

Public Water
Water Supply Well Supply

Distance Possible
From Well Confirmed Base- Petroleum

Prop Site Present HOV.V ) 5 Utilized by City ment Sump Sources

Property Address (f) (Y/N) | Determined Well Use (Y/N) (Y/N) (Y/N) (Y/N) (Y/N) Comments (including property use)

\OOO\]O\UI-PWI\)'—‘E

— | —
el £=J

—_
[\S}

13

14

15

16

17

18

19

20

" Property IDs should correspond to labeled properties in the Potential Receptor Map.

* For example, visual observation, personal contact, telephone, returned postcard, assumed (i.e., no postcard returned).
? For example, domestic, industrial, municipal, livestock, lawn/gardening, irrigation.

Add additional rows as needed.

Notes:
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Fablet6
Rel S I Municipal Ind ial-Well ithin%-mil
MDH Distance and
Unique Total Base of Direction
Property Well Ground Depth Casing Static from Source
D! Number | Elevation (ft) (ft) Elevation Aquifer Use Owner (ft)

" Property IDs should correspond to properties listed in Table 15 and labeled properties in the Potential Receptor Map if
known or applicable.
Add additional rows as needed.

Notes:
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Table 17
Surface- Water ReceptorInformation
Clean
Distance and Direction Boring/Well
from Plume Edge Between?’
Map ID' Name and Type’ (ft) (YorN)

" Map ID should correspond to a surface water feature ID on the Potential Receptor Map.

2 Type includes, but is not limited to, lake, retention pond, infiltration pond, ditch, intermittent stream, river, creek, rain
garden, etc.

? If the surface water feature is upgradient or cross-gradient from the site, indicate so with “NA” for not applicable.

Add additional rows as needed.

Notes:
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Table 18
Utility Receptor Information
Depth to Flow
Construction | Top of Direction Year Backfill Distance to Water
Utility D' Description Material Structure | Diameter | (for liquids) | Installed | Material | Table
Sanitary sewer main beneath S.
Buchanan Street between 1* 2001-
1 Ave. E. and 2" Ave SE PVC 10’ 21 inches | South 2002 Native soil | 8’
Water main beneath S.
Buchanan Street between 1* 2001-
2 Ave. E. and 2" Ave SE Ductile Iron 7-8’ 16 inches | North 2002 Native soil | 10’
Storm sewer beneath S.
Buchanan Street between 1*
3 Ave. E. and 2" Ave SE Concrete 4.5-5"ft 21 inches | South unknown | Native soil | 13’
1
2
3
4
5
6
7
8
9
10

"D should correspond to an identified utility line on the Potential Receptor Map.
Add more rows as needed.

Notes:
Utility ID' Name, title, and telephone number for public entity contacted to obtain information or other source of information
1,2,3 As built drawings provided by utility locator with City of Cambridge.

"IDs should correspond to the same IDs in the above table.
Add more rows as needed.

Notes:
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Table 19
Vapor Survey Results
Location Monitoring | PID Reading
ID' Description’ Date (ppm) Percent of the LEL’
1 Storm Sewer catch basin 3/23/11 0 0
2 Storm Sewer manhole 3/23/11 0 0
3 Storm Sewer catch basin 3/23/11 0 0
4 Storm Sewer manhole 3/23/11 0 0
5 Storm Sewer catch basin 3/23/11 0 0
6 Storm Sewer catch basin 3/23/11 0 0
7 Storm Sewer catch basin 3/23/11 0 0
8 Storm Sewer manhole 3/23/11 0 0
9 Legion basement ambient 3/23/11 0 0

" Location IDs must match labeled locations on the Vapor Survey Map.

? Provide a brief description of the monitoring point (e.g., sump, basement corner, sanitary sewer manhole,
storm sewer basin, etc.).

3 LEL = Lower Explosive Limit.

Add additional rows as needed.

Notes:
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Table 20
Results of Soil Gas Sampling for Vapor Intrusion Screening1
Sample ID* Vapor Pt 1 Vapor Pt 2 Vapor Pt 3 Subslab-1
Date 1/21/2010 1/21/2010 1/21/2010 3/22/2011
Depth (feet) Residential
PID (ppm) Intrusion
Report Report Report Report Report | Screening
COMPOUNDS Result | Limit | Result Limit Result | Limit | Result | Limit | Result Limit Value®
Acetone <0.64 0.64 83.6 0.64 <0.64 0.64 64.4 0.86 31,000
Benzene <0.87 0.87 84.6 0.87 <0.87 0.87 1.5 1.2 4.5
2-Butanone (MEK) 5.1 1.1 5000
1,3-Butadiene <0.6 0.6 64.5 0.6 <0.6 0.6 <0.81 0.81 0.3
Carbon Disulfide <0.84 0.84 3.7 0.84 <0.84 0.84 <1.1 1.1 700
Chloroform 10.2 1.8 100
Cyclohexane <0.91 0.91 12.8 0.91 <0.91 0.91 3.2 1.2 6,000
Dichlorodifluoromethane 14.5 1.8 200
Ethanol <2.5 2.5 15.0 2.5 <2.5 2.5 341 3.4 15,000
Ethylbenzene <1.2 1.2 42.1 1.2 <1.2 1.2 5.7 1.6 1,000
4-Ethyltoluene <34 34 7.4 3.4 <34 3.4 <4.5 4.5 NA
n-Heptane <l.1 1.1 78 1.1 <0.96 0.96 4.5 1.5 NA
n-Hexane 12.2 1.3 2000
Methylene Chloride 13.8 1.3 20
2-Propanol 18.1 4.5 7000
Propylene 2.7 0.63 3000
Styrene <12 1.2 44.7 1.2 <12 1.2 <1.6 1.6 1,000
Tolunene <1.0 1.0 132 1.0 <1.0 1.0 22 1.4 5,000
1,2,4-Trimethylbenzene <1.3 1.3 9.3 3.4 <3.4 3.4 <1.8 1.8 4
Mé&p-Xylene <24 2.4 88.9 2.4 <24 2.4 24.8 3.2 100
0-Xylene <1.2 1.2 27 1.2 <1.2 1.2 5.1 1.6 100

"Report results in pg/m’.

* Sample IDs should correspond to labeled locations on the Vapor Intrusion Assessment Map.
? The Intrusion Screening Values can be found in Guidance Document 4-01a Vapor Intrusion Assessments Performed during Site

Investigations.

Add additional rows as needed, and copy the entire table if more columns are needed.

Notes:
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Section 6: Appendices

Attach all required or applicable appendices in the following order. Indicate those appendices that
are included in this report by marking the check box. The appendix section of the report contains
sufficient information to document all activities completed since the last report. All reproduced data
must be legible. Reports missing required documentation are subject to rejection.

B

[]

O O OKX

Appendix A

Appendix B

Appendix C

Appendix D
Appendix E

Appendix F

Appendix G

Copies of most recent laboratory analytical reports for Soil, Soil Gas/Sub-
slab Vapor/Indoor Air/Ambient Air, and Ground Water samples, including a
copy of the Chain of Custody. Include laboratory QA/QC data,
Chromatograms, and MDH laboratory certification number.

Methodologies and Procedures, Including Field Screening of Soil, Other
Field Analyses, Soil Boring, Soil Sampling, Soil Gas/Sub-Slab/Indoor
air/Ambient Air Sampling, Well Installation, and Water Sampling.

Geologic Logs of Additional Soil Borings and Wells Installed. Include Well
Construction Diagrams and Copies of the Minnesota Department of Health
Well Record for new wells.

Field or sampling data sheets (sampling forms, field crew notes, etc.).

Guidance Document 1-03a Spatial Data Reporting Form (if not previously
submitted or new site features need to be reported).

Guidance Document 2-05 Release Information Worksheet (if not previously
submitted).

Guidance Document 4-19 Conceptual Corrective Action Design Worksheet.
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Web pages and phone numbers
MPCA staff http://www.pca.state.mn.us/pca/staff/index.cfm
MPCA toll free 1-800-657-3864

Petroleum Remediation Program web page
http://www.pca.state.mn.us/programs/lust p.html
MPCA Info. Request http://www.pca.state.mn.us/about/inforequest.html
MPCA VIC program http://www.pca.state.mn.us/cleanup/vic.html
MPCA Petroleum Brownfields Program
http://www.pca.state.mn.us/programs/vpic_p.html
MPCA SRS guidance documents
http://www.pca.state.mn.us/cleanup/riskbasedoc.html
http://www.pca.state.mn.us/cleanup/riskbasedoc.html#surfacewaterpathway

MDH HRLs http://www.health.state.mn.us/divs/eh/groundwater/hritable.html

MDH DW hotline 1-800-818-9318

Petrofund Web Page http://www.state.mn.us/cgi-bin/portal/mn/jsp/content.do?id=-
536881377 &agency=Commerce

Petrofund Phone 651-215-1775 or 1-800-638-0418

State Duty Officer 651-649-5451 or 1-800-422-0798

Upon request, this document can be made available in other formats, including Braille, large print and audio tape. TTY users call 651/282-5332 or

Greater Minnesota 1-800-657-3864 (voice/TTY).
Printed on recycled paper containing at least 10 percent fibers from paper recycled by consumers.
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