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1.0 INTRODUCTION

1.1 PURPOSE
Peer Environmental & Engineering Resources, Inc. (PEER) was retained by Agate
Properties to perform a remedial investigation (RI) of the Former Mobil Service Station
(site) at 4201 Hiawatha Avenue, Minneapolis, Minnesota. The services were performed
in accordance with PEER’s proposal dated November 13, 1991.
The investigation was conducted in response to a previously identified petroleum release
from underground storage tanks. The tanks stored gasoline and #2 fuel oil. The purpose
of this investigation was to define the horizontal and vertical extent of the release and to
assess potential impacts to public health and the environment.

1.2 SCOPE OF SERVICES
The Scope of Services performed by PEER as part of this investigation included:
L] Review of existing investigation data.
® Completion of soil borings and installation of monitoring wells.
® Headspace analysis of soil samples from the soil borings and monitoring wells.
® Collection and analytical testing of soil and ground water samples.

o Completion of a vapor risk assessment and ground water receptor survey.

® Completion of MPCA Hydrogeologic Setting and Ground Water Contamination
Characterization Worksheet.

° Data evaluation and preparation of a Remedial Investigation report presenting
conclusions and recommendations regarding the petroleum release.

The RI activities were performed between December 1991 and March 1992,
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2.0

2.1

2.2

BACKGROUND
SITE DESCRIPTION

The site is located at the intersection of 42nd Street and Hiawatha Avenue in Minneapolis
(Figure 1). The Mississippi River lies one mile east of the site and Lake Hiawatha is
located approximately 1/2 mile to the southwest. The site is located in the NE1/4,
NE1/4, NW1/4, SW1/4 of Section 7, T28N, R23W (U.S.G.S., St. Paul West, 7-1/2
Minute Quadrangle).

AVAILABLE INFORMATION
2.2.1 UST Information

Records obtained from the City of Minneapolis indicate that four underground storage
tanks (USTs) were installed at the site in June 1962 (Appendix A). Three of these tanks
contained gasoline, the other contained drain oil (waste oil). A fifth tank which
contained fuel oil also previously existed at the site. The City information indicates the
waste oil UST was removed in 1979. However, during excavation activities in October
1991 it was discovered that the waste oil UST (actually 1,000 gallons in capacity) still
existed. It was subsequently removed in October 1991.

Available information on all of the former USTs is summarized in the following table.

Tank | Contents Capacity Type of Tank | Date Installed | Date Date Tank &
Registered Piping
Removed
1 Fuel Oil 560 Steel Unknown 7/28/89 8/17/89
2 Waste Oil 1000 Steel 6/20/62 10/18/91 10/4/91
3 Gasoline 8000 Unknown 6/20/62 10/18/91 9/24/79,
10/2/91%
4 Gasoline 4000 Unknown 6/20/62 10/18/91 9/24179,
10/2/91%
5 Gasoline 5000 Unknown 6/20/62 10/18/91 9/24/79,
10/2/91*
NOTE: Vent pipes and piping to two pump islands removed on 10/2/91.
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The locations of the former USTs and the associated pump islands and lines are shown
on Figure 2. Copies of the Minnesota Pollution Control Agency (MPCA) Notification
for Underground Storage Tanks forms are included in Appendix A.

2.2.2 UST Removals and Reported Release

City information indicates the gasoline USTs were removed on September 24, 1979,
which was prior to acquisition of the site by Agate Properties. No documentation on
removal activities was available.

The fuel oil UST was removed on August 17, 1989 by Germundsen Companies, Inc.
(GCI). Pace Laboratories, Inc. (Pace) conducted soil sampling from the tank excavation.
A copy of a report on the results of the sampling dated September 12, 1989 is included
in a Appendix A. Based on observations and analytical testing results it was determined
that a release of fuel oil and possibly a gasoline release had occurred at the site. A
subsurface investigation was recommended to define the extent of petroleum
contamination. The release was reported to the MPCA on August 17, 1989. The MPCA
Leak Number assigned to the release was 1485.

The waste oil tank was removed on October 4, 1991 by GCI. Monitoring with an H-NU
photoionization detector and soil sampling were performed by PEER. One soil sample
was collected from the base of the excavation at the south end of the UST. The sample
was analyzed for total hydrocarbons as #2 fuel oil, volatile organic compounds (VOCs),
polychlorinated biphenyls (PCBs) and total cadmium, chromium, and lead. A copy of
the analytical testing results is included in Appendix A. Very low concentrations of
several VOCS and low concentrations of metals were detected in the soil sample. Based
on field observations, H-NU monitoring data and the analytical results, it was determined
that no significant releases occurred from the waste oil UST.
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2.3

2.4

PREVIOUS INVESTIGATION

Following the identification of the release in August 1989, a subsurface investigation
consisting of soil borings, soil sampling and analytical testing was implemented by Pace.
The results of the investigation are presented in a report entitled: "Soil Investigation,
Former Mobil Gas Station, 4201 Hiawatha Avenue, Minneapolis, Minnesota" dated J uly
27, 1990. A copy of this report was submitted to the MPCA on February 20, 1992.

The locations of the soil borings performed by Pace are shown on Figure 2. The data
from the Pace investigation has been evaluated and is summarized with the results of the
remedial investigation completed by PEER.

EXCAVATION REPORT

The previous subsurface investigation identified petroleum impacted soil in two areas of
the site: the former fuel oil UST basin and the pump island area west of the service
station building. Excavation of the impacted soil from these areas was conducted
between October 1 and 3, 1991. An "Excavation Report For Petroleum Release Sites"
dated November 15, 1991 was completed by PEER. A copy of this report was submitted
to the MPCA on February 20, 1992,

The locations of the excavations are shown on Figure 2. Approximately 80 cubic yards
of fuel oil impacted soil were excavated from the fuel oil UST basin (excavation E-1) and
320 cubic yards of gasoline impacted soil were excavated from the pump island area
(excavation E-2). The source of the fuel oil impacts was determined to be a leak from
the fuel oil UST. The gasoline impacts were determined to be associated with leaking
dispenser lines. The impacted soil was thermally treated at C.S. McCrossan in Maple
Grove, Minnesota.
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3.0

3.1

The results of analytical testing of soil samples collected from the excavation in the pump
island area indicated the majority of impacted soil was removed and that additional
corrective actions or investigation in this area were not warranted. The analytical results
from the fuel oil UST basin excavation indicated soil with petroleum hydrocarbon
concentrations above the MPCA action level (50 ppm total petroleum hydrocarbons) still
remained in place. In addition, previous soil boring data suggested that the fuel oil
impacted soil was in contact with ground water. Since the MPCA action level was
exceeded and there was a potential for ground water impacts, this remedial investigation
was implemented.

METHODS AND PROCEDURES
FIELD INVESTIGATION
3.1.1 General

Field investigation activities consisted of completion of soil borings, installation of
monitoring wells, and sampling of soil and ground water at the site. Drilling services
were provided by Bergerson-Caswell, Inc. of Maple Plain, Minnesota. A detailed
description of field investigation methods and procedures is provided in Appendix B.
The following is an overview of the activities performed. The locations of the completed
soil borings and monitoring wells are shown on Figure 2.

3.1.2 Soil Borings

Two soil borings (P-1 and P-2) were completed on December 17 and 18, 1991, using a
truck-mounted drill rig equipped with hollow stem augers. The borings were completed
to a depth of 40 feet. Split-barrel soil samples were collected for classification purposes
and soil headspace analysis. Selected soil samples were submitted for analytical testing,
Boring logs are included in Appendix C. Soil boring logs from the previous borings (B-1
through B-6) are also included in Appendix C.
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3.1.3 Monitoring Wells

Three, 2 inch 1.D. (inside diameter) monitoring wells were installed between December
17 and 20, 1991. The wells consist of 10 foot, Schedule 40 PVC screens and low carbon
riser pipe. The monitoring wells were screened to intersect the water table. Two of the
wells were completed above grade and one (MW-2) was finished at-grade. Well
construction data is summarized in following table. Monitoring well construction
diagrams, geologic logs, and Minnesota Department of Health Well Logs are included
in Appendix D.

MONITORING WELL CONSTRUCTION DATA
ITEM | MWwW-1 MW-2 MWwW-3
Date Installed IIS\NO\S 12/20/91 12/20/91
Ground Surface Elevation (feet) 837.40 837.21 837.84
Top of Riser Elevation (feet) 839.79 837.21 840.29
Top of Filter Pack Elevation (feet) 812.10 813.52 811.55
Top of Screen Elevation (feet) 810.10 811.52 809.55
Bottom of Screen Elevation (feet) 800.10 801.52 799.55
Depth of Well from Top of Riser (feet) 39.69 35.69 40.74
MDH Unique Well Number 498841 498842 498843
NOTES:
Elevations are referenced to top nut of fire hydrant at northeast corner of
Hiawatha Avenue and 42nd Street.

The monitoring wells were developed on December 24, 1991, using dedicated disposable
polyethylene bailers. Each well was developed until a relatively sediment free discharge
was obtained. Development data, including the volume of water removed and
observations of the discharge, are summarized in the following table.
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MONITORING WELL DEVELOPMENT DATA
ITEM MW-1* MwW-2 MW-3
Cumulative Bailing Time (minutes) 185 82 131
Total Volume of Water Removed 85 45 60
(gallons)
Estimated Volume of Water in Well 1.2 1.2 1.3
Casing (gallons)
Approximate Well Unit Volumes 70.8 37.5 46.2
Removed
Date Developed 12/24/91 12/24/91 12/24/91
NOTES:

water.

Development conducted using disposable polyethylene bailers.
*Strong gasoline odor noted during development and sheen observed on discharge

The monitoring wells were purged and ground water samples were collected with
disposable polyethylene bailers on December 26, 1991, following MPCA guidelines.
Monitoring well sampling data forms are presented in Appendix E.

Water level and free product measurements were obtained at the time of sampling and
on one other occasion. Water level measurements were referenced to the top of the riser

and were obtained using an electronic water level indicator.
product were made using a tape and petroleum product detecting paste.
obtained is summarized in the following table.

Measurements for free

The data
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WATER LEVEL MEASUREMENT DATA
Well Date Elevation of TOR | Water Level Water Level
B ) Below TOR Elevation
MW-1 S\mm\lf 839.79 I 32.19 807.60
1/27/92 32.36 807.43
MW-2 | 12/26/91 | 837.21 29.50 807.71
1/27/92 29.62 807.59
MW-3 | 12/26/91 | 840.29 32.58 807.71
1/27/92 32.72 807.57
NOTES:
NO free product detected in any of the monitoring wells.
TOR = Top of Riser.
Elevations referenced to NGVD.

Slug tests were performed on each well on December 26, 1991, to provide data for
evaluating aquifer parameters (specifically hydraulic conductivity). The slug test
procedure is described in Appendix B. The slug test field data is presented in Appendix
F.

An elevation survey of the monitoring wells and soil borings was conducted on December
23, 1991. Elevation data is provided on the respective soil boring logs and monitoring
well construction diagrams (Appendices C and D).
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3.2

3.3

3.4

ANALYTICAL TESTING

Soil and ground water samples were submitted to the contract laboratory, Twin City
Testing of St. Paul, for analytical testing. Table 1 summarizes information regarding the
samples submitted. The samples were analyzed for a combination of the following
parameters:

] Benzene, ethyl benzene, toluene and xylene (BETX) (soil samples only).

& Volatile organic compounds (VOCs) using Minnesota Department of Health
(MDH) Method 465C (ground water samples only).

® Total hydrocarbons as gasoline.

° Total hydrocarbons as #2 fuel oil.

A trip blank accompanied the ground water samples and was analyzed for VOCs. A
method blanks were also analyzed by the laboratory for VOCs.

Analytical testing methods utilized are specified on the respective laboratory reports
included in Appendix G.

VAPOR RISK ASSESSMENT

A vapor risk assessment was performed to defermine the potential for vapor impacts to
utilities and/or basements. The assessment included review of available plan sheets from
City of Minneapolis Public Works to identify the locations of sewers and other utility
lines. The potential for vapor impacts was then evaluated based on the site specific
conditions, such as the nature and extent of the release, soil types and the identified
locations of utilities and basements.

RECEPTOR SURVEY

An inventory of registered water wells located within a one-mile radius of the site was
conducted by reviewing Minnesota Geological Survey files. Copies of available well logs
for wells that have been field verified by the MGS were obtained and reviewed for
geological and hydrogeological information.
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4.0

4.1

RESULTS
HYDROGEOLOGY
4.1.1 Geologic Setting

Available information was reviewed and evaluated to determine the geologic and
hydrogeologic setting at the site. Information sources included published references, soil
borings logs from the current investigation and from the previous site investigation, and
water well logs obtained from the Minnesota Geological Survey.

A listing of published references reviewed is included in Section 8.0. Figure 2 shows
the locations of all on-site subsurface investigation activities. Soil boring logs and water
well logs are included in the Appendices.

The soil borings encountered sandy clay fill to depths of up to 5 feet. Fill is underlain
by silty clay (alluvial or lacustrine origin) to depth of approximately 9 feet. Coarse
alluvium consisting of sand gravel was encountered below the clay to the termination
depths of the borings (maximum of 40 feet).

Water well logs and published references indicate bedrock occurs at a depth of
approximately 60 to 70 feet and consists of limestone and shale of the Platteville and
Glenwood Formations. These formations are on the order of 20 to 40 feet thick, are
underlain by the St. Peter Sandstone. A thin layer of clayey glacial till (approximately
10 feet) may overlie the Platteville and Glenwood Formations.

Ground water occurs in the unconsolidated deposits at a depth of approximately 30 feet.
Published hydrogeologic maps show regional shallow ground water flow to generally be
to the east toward the Mississippi River. It is anticipated that the direction of local
shallow ground water flow is affected by the proximity of Lake Hiawatha and by
excessive seasonal pumping in the Minneapolis area. Ground water flow based on the
site data is discussed in the following section.
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4.2

4.1.2 Ground Water Flow and Gradient

Water level data for January 27, 1992 was evaluated to determine the water table
configuration and hydraulic gradient. The water table configuration is presented in
Figure 3. Based on this data, ground water flow is west-southwest, in the general
direction of Lake Hiawatha. The hydraulic gradient was calculated to be 0.0013.
Evaluation of the December 26, 1991 water level data indicates ground water flow to the
west-northwest and a similar hydraulic gradient. It is possible that the water levels in
the wells had not fully stabilized at the time the December measurements were obtained.

4.1.3 Hydraulic Conductivity
Slug test field data and calculations of hydraulic conductivities for the screened zones of

the monitoring wells are presented in Appendix F. The following hydraulic
conductivities were determined:

Well Hydraulic Conductivity

MW-1 1.04 x 107 cm/sec (29 ft/day)
MW-2 2.14 x 10? cm/sec (61 ft/day)
MW-3 2.60 x 10? cm/sec (74 ft/day)

Based on these values, the average hydraulic conductivity of the screened intervals of the
wells is 1.93 x 10?2 cm/sec (or 55 ft/day).

4.1.4 Ground Water Flow Velocity

Ground water flow velocity was determined using the equation v = K(i/n). The average
hydraulic conductivity (K) for the screened intervals of the wells was calculated to be
1.93 x 10? cm/sec (or 55 ft/day). The hydraulic gradient (i) at the site was determined
to be 0.0013. Assuming an effective porosity (n) of 0.20 to 0.30 for the screened
material, ground water flow velocity (v) is calculated to be 0.24 to 0.36 ft/day or 88 to
131 feet/year.

VAPOR MONITORING

Soil samples obtained from soil borings were screened for organic vapors which provide
an indication of the presence and relative concentration of petroleum products in the soil
samples. Vapor monitoring results obtained from this investigation and the previous one
are summarized in Tables 2 and 3.
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4.3

4.4

Samples obtained from soil borings completed by PEER were analyzed using an H-NU
photoionization detector with a 10.2 eV lamp in accordance with the "MPCA Jar
Headspace Method" which is described in Appendix B.

Samples from the previous soil borings with "B" designation were apparently analyzed
by placing the PID probe near freshly exposed soil and recording the reading.
Apparently, the samples were not placed in jars prior to obtaining vapor readings. These
samples were analyzed using H-NU photoionization detector. The lamp rating was not
specified but is presumed to be 10.2 eV.

ANALYTICAL TESTING
4.3.1 Soil Samples

Analytical results for soil samples collected by PEER are summarized in Table 4. The
laboratory analytical report is included in Appendix G. Table 5 summarizes the
analytical results of soil samples obtained from the previous soil borings. The laboratory
analytical report for the previous soil testing is not included.

4.3.2 Ground Water Samples

The analytical results for the ground water samples are summarized in Table 6. Table
6 also includes a summary of applicable Minnesota Department of Health Recommended
Allowable Limits (RALSs) for Drinking Water Contaminants. The laboratory analytical
report is included in Appendix G.

VAPOR RISK ASSESSMENT
City of Minneapolis utility plans show sewer and water mains are located under the
center line of Hiawatha Avenue at depths of 5 to 10 feet. Plans also show a old sewer

line which runs under the centerline of Hiawatha Avenue at a depth of approximately 18
feet.

No building structures are located immediately downgradient of the release site.

Based on the results of the vapor risk assessment, the completion of a vapor survey does
not appear warranted.
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4.5

5.0

GROUND WATER RECEPTOR SURVEY

Registered water wells located within a one-mile radius of the site are shown on Figure
4. Copies of the available water well logs, field verified by the MGS, are included in
Appendix H. A summary of construction and hydrogeologic information regarding the
wells is presented in the following table.

WATER WELL DATA

MN Well Ground Surface | Well Base Casing Base Water Level Aquifer | Use and/or

Number Elevation (ft) Elevation (ft) Elevation (ff) | Elevation Diameter
(inches)

236024 832 468 579 740 OPDC 12

200605 832 760 760 801 OPVL 5

200601 831 ND ND ND OPVL ND

235546 835 456 692 ND CIDN 10

200606 811 80 ND ND ND ND

NOTES:

Listed elevations are relative to NGVD (National Geodetic Vertical Datum).
OPVL = Ordovician Platteville Limestone

OPDC = Ordovician Prairie du Chien.

CJDN = Cambrian Jordan.

ND = No Data.

A copy of the MPCA Hydrogeologic Setting and Ground Water Contamination
Characterization Worksheet which summarizes potential risks associated with the release
is included in Appendix I.

DISCUSSION

Investigation activities performed to date have identified petroleum releases from three
on-site sources including:

° The former fuel oil UST
L] Lines to the pump islands from the former gasoline USTs
® The former gasoline USTs

Corrective actions were implemented in October 1991 to address the areas of petroleum
impacted soil identified by the initial soil boring investigation at the site. Approximately
80 cubic yards of impacted soil was excavated from the fuel oil UST basin and 320 cubic
yards from the former pump island area west of the service station building.
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6.0

Analytical testing data from the fuel oil UST basin excavation and soil borings indicate
some impacted soil remains in place under the northeast portion of the building.
Analytical testing data from the excavation in the former pump island area indicate all
impacted soil was removed in this location. The impacted soils were thermally treated
at an off-site facility.

Based on the results of this remedial investigation, it appears a release occurred from the
former gasoline USTs. Impacted soil and ground water was identified in monitoring well
MW-1 which is adjacent to and downgradient of the former location of the gasoline
USTs. Ground water flow data suggests impacted ground water extends off-site to the
west beneath Hiawatha Avenue.

Analytical testing of ground water identified total hydrocarbons as gasoline and
petroleum-related volatile organic compounds (VOCs). VOCs detected included ethyl
benzene, toluene, xylene, and cumene (a high octane gasoline additive). Only ethyl
benzene and toluene were detected at concentrations above the Minnesota Department of
Health RALs (3.5 times and 7 times the RALs, respectively).

Chloroform and methylene chloride were also detected in the ground water samples at
very low concentrations. These compounds are widely used by analytical laboratories
for cleaning of lab equipment and sample containers. Based on the concentrations
detected and the trip and method blank data, it is likely these two compounds were
laboratory induced.

No ground water receptors were identified downgradient of the release site. The results
of the vapor risk assessment indicate a low potential for any vapor impacts from the
release.

SUMMARY AND CONCLUSIONS

° The on-site geology consists of about 9 feet of alluvial clay over sand alluvium,
which was encountered to the termination depths (maximum 40 feet) of all the
borings. Ground water occurs at about 30 feet. Ground water flows to the west-
southwest (almost opposite of the direction estimated from available
hydrogeologic maps).

@ A fuel oil UST release occurred near the northeast corner of the former service
station building, which contaminated the clay and underlying sand to the depth of
ground water.

° Most of the highly impacted soil from the fuel oil UST release was removed, but
some impacted soil (above MPCA action levels) remains in place at-depth (17-30
feet) and beneath the building.
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7.0

A gasoline tank line leak occurred in the dispenser pump area west of the
building, and impacted the clay but not the underlying sand. Essentially all of the
impacted soil from this release has been excavated.

The impacted soil was thermally treated off-site.

Ground water investigation indicates impacts from gasoline in the northwest
quadrant of the site. Fuel oil impacts do not appear to be significant.

The source of gasoline ground water contamination is estimated (through the
process of elimination) to be from former gasoline UST(s) which were located on
the north side of the site.

The "point of release" from the gasoline UST(s) was not encountered in borings
or test pits. It is assumed the release was from the bottom of the gasoline UST(s)
in the sand beneath the clay; hence is localized.

Impacted ground water appears to extend to the west, off-site, beneath Hiawatha
Avenue.

There are no remaining USTSs on-site.

The site geology and results of the receptor survey indicates no significant risk
of impacts to drinking water aquifers, water wells, or surface water bodies.

The vapor risk assessment indicates no nearby basements are present, and no
utilities are in contact with impacted soil or close to ground water.

RECOMMENDATIONS

Based on the results of this investigation and the corrective actions performed to date at
the site, it is recommended that no further action be conducted with the exception of one
year of quarterly ground water monitoring. This recommendation is based on the
following factors:

There are no downgradient ground water receptors or potential receptors of
vapors associated with the release.

No free product was detected on ground water.
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® Two petroleum related volatile organic compounds (VOCs), were detected at
concentrations in excess of the Minnesota Department of Health (MDH)
Recommended Allowable Limits (RAL) for Drinking Water Contaminants.
However, the concentrations detected are well below a factor of 100 times the
RAL, which the MPCA has applied as a cleanup level at some petroleum release
sites.

Following completion of one year of ground water monitoring, it is recommended that
site closure be requested from the MPCA. This assumes stable or declining
concentration trends of the ground water contaminants are documented.

If future site development plans involve demolition of the existing building, there is some
potential that impacted soil may be encountered beneath its northeast corner. If impacted
soil must be removed as part of construction, it should be handled and disposed of in
accordance with MPCA guidelines.
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TABLE 1
SUMMARY OF SAMPLES SUBMITTED FOR ANALYTICAL TESTING
GENERAL INFORMATION PARAMETER
“i
Sample | Location Matrix Date Collected - BETX THC as THC as VOCs
Number Received* Gasoline Fuel Oil #2
P-1/8-7 | Boring P-1, 33-35’ | Soil 12/17/91 - 12/18/91 X X X
P-1/S-8 | Boring P-1, 38-40° | Soil 12/17/91 - 12/18/91 X X X
P-2/S-9 | Boring P-2, 33-35’ | Soil 12/17/91 - 12/18/91 X X X
MW-1 Monitoring Well Water 12/26/91 - 12/26/91 X X X
MW-1
MW-2 Monitoring Well Water 12/26/91 - 12/26/91 X X X
MW-2
MW-3 Monitoring Well Water 12/26/91 - 12/26/91 X X X
MW-3
Trip Laboratory Trip Water 12/26/91 - 12/26/91 X
Blank Blank
NOTES:
*Date sample was collected-date sample was received by laboratory.
All samples were analyzed by Twin City Testing, St. Paul, Minnesota.




TABLE 2
SOIL HEADSPACE ANALYSIS DATA
SOIL BORINGS COMPLETED BY PEER

SOIL BORING NUMBER
Depth P-1 P-2 MW-1 MW-2 MW-3
Interval
(feet)
3-5 0 0 0.2 10 0
g8-10 0.8 0 0.4 0 0
13- 15 0 0.2 0.2 0 0
18 - 20 2 0.4 0 0 0
23-25 0 2.6 2 0.8 0
28 - 30 2.2 3.2 ) NS NS
29 -31 NS NS NS 11.2 NS
33-35 7.2%* NS** 220 0 0
38 -40 14%* 0.2 180 - 0
NOTES:

All headspace results in parts per million (ppm). Readings taken with an H-NU
photoionization detector with a 10.2 eV lamp.

Soil samples were collected from split spoon sampler unless otherwise indicated.
* = Denotes sample collected from auger cuttings.

** = Denotes sample submitted for analytical testing.

NS = No sample collected for headspace analysis.

--- = Indicates interval is below depth of soil boring.




TABLE 3
SOIL VAPOR SCREENING RESULTS
SOIL BORINGS B-1 THROUGH B-6
SOIL BORING NUMBER
Depth B-1 B-2 B-3 B-4 B-5 B-6
Interval
(feet)

e .. e
1-3 NS NS 600* NS NS NS
5-7 2 610 22 0* 0 0
7-9 75 650* 3 0 15 0
9-11 30 340 il 0 38 2
11-13 800* 310 1 0 100 15
13- 15 10* 13 0* 1 300* 18%*
15 - 17 --- 9 --- 1* 350 2
17 - 19 e 10* - - 220 12
19 - 21 - - - - 270 12%

21-23 --- e - - 280 -
23 -25 - - - - 250 -
25 -27 -~ --- e - 38 -—
27 -29 - - --- --- 28 ---
29 - 31 - - - --- 23 -
31-33 - - --- - 24 ---
33-35 -—- -—- --- --- 21* -—-

NOTES:

All readings in parts per million (ppm). H-NU photoionization detector used, lamp not

specified. Readings presumed not to be from headspace analysis.

Soil samples were collected from split spoon sampler.

* = Denotes sample submitted for analytical testing.

NS = No sample collected for soil vapor screening.

--- = Indicates interval is below depth of soil boring.




TABLE 4
ANALYTICAL RESULTS FOR SOIL SAMPLES
SOIL BORINGS COMPLETED BY PEER

Compound/Parameter | P-1/S-7 P-1/S-8 P-2/S-9 Method Blank PQL MDL
33-35° 38-40° 33-35°
h
Benzene ND® ND® ND ND 5 -—-
Ethyl benzene ND® ND® ND ND 5 -
Toluene ND® ND® ND ND 5 —
Total xylenes ND® ND® ND ND 5 —
Total Hydrocarbons as 450,0000® 31,0009 709 ND 30 -
Gasoline
Total Hydrocarbons as 100 2.5 ND ND - 2.0
Fuel Oil #2 (in mg/kg)
NOTES:

All units in ug/kg, unless otherwise noted.

ND = Compound or parameter not detected above Practical Quantitation Limit (PQL), or Method Detection Limit (MDL).
® = PQL was 1,300 ug/kg.

@ = PQL was 8,100 ug/kg.

® = Chromatographic profile is not typical of gasoline. Higher boiling hydrocarbons are detected.

® = PQL was 40 ug/kg.

® = PQL was 250 ug/kg.

©® = Chromatographic profile is not typical of gasoline.




TABLE 5
ANALYTICAL RESULTS FOR SOIL SAMPLES
SOIL BORINGS B-1 THROUGH B-6

Compound/Parameter B-1 B-1 B-2 B-2 B3 B-3 B-4 B4 B-5 B-5 B-6 B-6 MDL
11-13° 13-15° 79 17-19° 1-3° 13-15° 57 13-15° 13-15° 3335’ 13-15° 19-21°
R e e B s
Lead (in mg/kg) NA 7.5 17 7.2 80 6.5 16 73 9.6 3.0 8.5 9.7 2.5
Benzene ND ND 3,300 ND 2,700 ND ND ND ND ND ND ND 120
Ethyl benzene ND ND 7,500 ND 4,100 ND ND ND 220 ND ND ND 120
Toluene ND ND 14,000 ND 7,200 ND ND ND 500 ND ND ND 120
Xylene ND ND 30,000 ND 22,000 ND ND ND 1,600 ND ND ND 120
Total Hydrocarbons as NA ND 340,000 ND 24,000 ND ND ND 63,000 2,700 ND ND 1,000
Gasoline
Gasoline (Hexane Extract in NA ND 180 ND 1,700 ND ND ND ND ND ND ND 3.3
mg/kg)
|
Fuel Oil #1 (Hexane Extract NA ND ND ND ND ND ND ND ND ND ND ND 3.3
in mg/kg)
Fuel Oil #2 (Hexane Extract NA ND ND ND ND ND ND ND 2,500 260 ND ND 3.3
in mg/kg)
NOTES:

All units in ug/kg, unless otherwise noted.
ND = Compound or parameter not detected above Method Detection Limit (MDL).
NA = Sample not analyzed for this compound or parameter.




TABLE 6

ANALYTICAL RESULTS FOR GROUND WATER SAMPLES

Fuel Oil #2 (in mg/L)

Compound/Parameter MW-1 MW-2 [ MW-3 | Trip Method PQL MDL MDH
Blank Blank RAL

| Chloroform ND® 2 ND ND ND --- 1 60
Cumene 97® ND ND ND ND - 1 N/A
Ethyl benzene 2,4000 ND ND ND ND - 1 700
Methylene Chloride 300® 6 4 3 5 --- 1 50
Toluene 7,000® ND ND ND ND - 1 1,000
Total xylenes 7,800 ND ND ND ND --- 1 10,000
Total Hydrocarbons as | 42,0009 | ND ND NA ND 30 - N/A
Gasoline
Total Hydrocarbons as | ND® ND ND NA ND - 0.2 N/A

NOTES:

N/A = Not available.
® = MDL was 50 ug/L.
@ = PQL was 750 ug/L.

0 —

All units in ug/L, unless otherwise noted.
ND = Compound or parameter not detected above Practical Quantitation Limit (PQL) or Method Detection Limit (MDL).
NA = Sample not analyzed for this compound or parameter.
MDL RAL = Minnesota Department of Health Recommended Allowable Limit for Drinking Water Contaminants.

Chromatographic profile is not typical of #2 fuel oil. Lower boiling hydrocarbons are present.
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DEPARTMENT QF REGULATORY SERVICES

250 Soutn Fourth Street Rm 300
Minneapolis MN 55415-1316

JOHN A, BERGQUIST, DIRECTCR
INSPECTIONS DIVISION
(612) 673-5820

T.F. THCRSTENSON, P.E
DIRECTOR

MERWYN LARSON. P.E
DEPUTY DIRECTOR

ADMINISTRATION
HQUSING
SURDING
ZoNING

PLAN REVIEW
ENVIRONMENTAL

PLUMBING
HEATING

‘_ . CE L RVIVERy ]

mieapoiis

ity of kolaes

May 1, 199Q

Mary Wantworth

PACE LABORATORIES, INC.
1710 Douglas Drive North
Minneapolis, MN 55422

Dear Ms. Wentworth: RE: 4201 Hiawatha Avenue

After researching Pollution Control records, Building permits
and Fires Pravention records, I was able to locate the following
information:

1. There are Pollution Control complaints on record regarding
leaking underground storage tanks. A 580 gallon underground
fuel o0il tank was removed on August 17, 1989 and reportedly
had pinholaes in it. Both PACE Laboratories and Delta Environ-
mental were the consultants for this projecet.

2. A copy of the Building card is enclosed.

3. Fira Pravention Bureau records show (1) 8000 gallon gaso-
line, (1) 4000 gallon gasoline, (1) 5000 gallon gasoline and

{1) 550 gallon drain oil tank installed on June 20, 1962.

See attached Fire Pravention record. Thesas tanks were removed
in September 1979.

Since undarground storage tanks may have baen installed without
permits and spills or leaks could have occurred without being
raportad, soil and/or groundwater investigation may provide
further assurance that this site is pollution free. Visual
inspection of the area for £ill or vent pipes is also recom-
mended.

If you have any questions, please give me a call at 673-5807.
Sincerely,
* \* DR
&G((:c... 9._0\:@#\

Janica Kline
Pollution Control Inspector

JK:br LI e
Enclosura O B

.mMﬂu.mwmw.h C %i&“ﬂ

TCO
AFFIRMATIVE ACTION EMPLOYER (812) 673-2157
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—N;Mﬂsv @ Application for Fire oo_unnanq_: 12.3:“_. &NE EQEQW&\*

to STORE, HANDLE OR USE FLAMMABLE .LIQUIDS U

. OF BUILDINGS
F MINNEAPOLIS . i, .?aanzo.‘rN\.NINQ :

i = CONARLVY 3

2eceiptNo. : ..>uw_.=n-na= No. G-
License No. Date [ssued L -0 , 19 A :
— Fee Paid § " Datp Permit Expites %lunnlﬂunmnl |

_m

, 4

The undersigaed hereby makes spplication for a permit to store, handle or use flammable llquids in ac- 3
: Eltp Praveation Cade, city ordlnances of_Yigngapolis; Minn.;‘and agrees nat Dome

R Y s e
o, ey e
egprovinions of the.

Chief; Bitwau of m..r.o Prevention
- Minneapolis Flre Department

P iGlate any of the conditions Tmposed by ths Bureau of Flre Preveation.
- _V'..llc.x-l.

'y

s,
Lo e e , 19

Minneapolis, Méanesota

Agddrean \\N

Owner of mﬁp.nﬁ:n
- Construction of Building .Rg 4

Name of Original Qwner of Tanks and Pumps —, :
Pumps P78 2 u. 4

b XACY Jafainipiiti Ao .

Name of Present Qwmer of Tanks and’

3

Name of Company Inatalling or Removing Tanks or Pumpa
L2 > 4 rowc 7t Tel.No. )

Name of Company Purging Tanks .wn
Are Tanks or Pumpa Being Removed or Eunn:u%E ,m
Number of .H.n:xu\rl\ Capacity of mu_nvF Contents__(aefe . mwm"wu - ,.
Number of Tanks _f  Capacity of Each &2 2¢ ___ Contents 44 mwu_-ha i
Number of Tanks / Capacity of Each Sz Contents ~ mﬁﬁ-n

Drain Oil Tanks / __ Capacity of Each 93 ©

Location of Tanks \Ah\ W\\\h\«f ?\om& ,
Location of Pumps No. (& Dispensjn zzles

Size of Fill Pipe 7l Extended to_ \

Extendad o

Size of Fill Pipe

o s Extended to-.

Size of Vent Pipe
Type of Pump % How Operated

Ars Tanks or Pumps on Private Property ot City Property? . e :
Kind of Heating Plant ﬁ)r__;.k\.\khs wh ._ Does It noau_.u with Ordigance? Rn\p .
Number of Fire Extinguishers me - Kind |\_Wor|\&. Y o 2 ¢ E '
mﬁiﬂl@E} 9. a4 =29 Qi R e
et = A

I T = h..q, .“...\.,a_..ﬂ“. Coal i
NOTE: The Bureas of Fire Prevention shall be __.lo_:om...wﬂu&-nn_- %4 g&vﬂ?..%i?m::i_oa ar remaval of
any gaseline or flammable llquid sterege tanks. end r.gm.ﬂd.ema ‘ ....Han...uanv_- liquid storage

B

3

tan emoved or n—% R S g e |
n.-- Y .

(.
e Dare o.nﬁ%ﬂ&lﬁp (76

Chief, Bureau of Fire Pravention ‘
Pagasd by Clty Counail

Approved

Inataliation Inspected By
Approved by Safety Committee

® T # TTH 1

e — .

e . —

—r—



Notification for Underground Storage Tanks for office use:

Minnesota Pollution Control Agency . 1D#

fg\ Hazardous Waste Division Tanks and Spills Section LK#
520 Lafaystte Road North ~ St. Paul, MN 55155

PQ-0041003 (8:90)

A. Name of Tank Site
LIEL d plmietyt 1 Maotbiiltll [Siplelviitcle | 1S1ttattli lalpl |
Tank Site Address Fire Marshal Permit #
40 20001 dH iawlattthial WA tvielnlulel 11 I I T A S | I I e .=
Ctty Zip Code _
WMilitntneaiplold s @110ttt d 5151 4,06 -1 31394
Phone County
(LNJA ) Lt S T A B | ﬁI:u_E:_n_m.,_:qJ_ (S [ W [ -

B. Name ol Owner Questlons?
LALglal il el Pl plolplel ritl ilels| (A4 4 0 M L o 51,7 1) e s, O L O | | Call
Mailing Address (612) 643-3413
M 2121581 | H italwla ttihia | tAlvietntute L1 11t 1 4 1L or Toll-free
City State 1-800-652-9747
WML iilntntel a “.._ Arlrit st oo o e e Lt LMUN durlng normal
Zip Code Phone business hours
(5L 5L 41016 -t313 Lok (1112 ) 71212 -161617 10

C. Tank number Type or use ink and complete as best as 2. Type of Tank: 1 2 3
possible. Please photocopy form if site has mere than 3 tanks. STIP3 O O O

1. Assign a 3 digit number to each tank (eg. 001, 002...) . Fiberglass 0 O 0
001 [ i _ Composite a 4 O
IS Asphalt coated steel O O a
2. Installation date: _‘C:_AJOET — \_ Painted steal O d O
mavdanyT mo/aayr mo/oaryr
3. Is tank currently used? Bare steel )& O O
a E O a a0 Concrete a O I
yes no yes no yes no QOther (specity 1 Box K) a O G
:See “Section sKazaComments’
D. Tank Action A 1.Please check mvn__omu_mo gx?uv.u 3. Capacity: (# of gal) _ 560 _ ﬁ d
1
. ficati
Initial notfication . O O O 4. Substance Currently or Last Stored:
Add new tank(s) to site d d 4 .
Regular gasoline O O O
Change in tank owner O a O "
Unleaded gasaline d d O
Change tank contents O d d ]
. 0 0 0 Diessl O O O
mmum:_ﬁ:x tain in Box K) Used (waste) ail ] d O
aasae ex inin X
b ° Fuel (heating) oil pdl O a
Remove tank d d O
. . Kercsene a O O
Ciose lank in place d d a
Hazardous substance d O O
Temporary closure O ] O .
(specity chemucal and tank # in Box K, on back)
(product in tank, - o D D D
in 8 of gallons)’ — | — _ Othear (specity in Box K)
2. [Pleasa write date of above action: 5. Corrosion Protection: None
M F _ _ Ancdes O O -
Impressed current d O ]
E. Tank information Please check applicable boxes, intarnal d O O
Not needed O a O]

1. Type of Pump:
Submarsible
Suction
Other (spealy in Box K)

(if certfied by corrosion expert, wnte name and
PE or certficaton # in Box K)

[ turnpage over! |

30~
00w
Odfe

Use of this form is required as per Minn, Stat. 116.48 and 40 CFR. pan 23C |
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Notification for Underground Storage Tanks for office use:
Minnesota Pollution Control Agency ID#
fg\- Hazardous Waste Division Tanks and Spills Section LK#
520 Lafaystte Road North  St. Paul, MN 55155
] PQ-00410 03  (8/90)
A. Name of Tank Site
Filoirimer Mo biilli Sertriviitetel S1tiaiti oini |
Tank Site Address Fire Marshal Parmit #
(402 00y (Hiiiawraitthital Al velntagel 11 L L L 1L e e S P
City . Zip Code
(M itnini e alplotl iter L1111 LI VI 1B 15, %4 0,6 - 33,94
Phone County
(LA e s Hienmnierprim 11 1o
B. Nama of Owner Questions?
LALgLalti el (Plrio Lplelrlt Lilels! pedal (CaMEe a1y b i call .
Mailing Address (612) 643-3413
g2 L0l (Hiitawr atithialt IAlvielniglel 1L 111111 or Toll-Iree
City State 1-800-652-9747
Milnneaiplorliiter 11111 L | N [ [ MIN during normal
Zip Code Phone business hours
LAt 140 16 -1L31319148 (L 1L2) 21212 -6 161711
C. Tank number Type or use ink and complete as bast as 2. Type of Tank: 1 2 3
possible. Please photocopy form d site has mora than 3 tanks. STIP3 O 0 O
1. Assign a 3 digit number to each tank (eg. 001, 002...) Fiberglass a O .
(oo I o0s o005 | Camppsie o o o
) Asphalt coated steel a O d
m.sma=ea:uma,_m\w_\mm_ 6/21/61 6/21/62 Painted steal 0 0 0
v daryr mo/aaryr ma/dayt
3. Is tank currently used? Bare steel O 0 O
O K] O O X Concrete O ad G
yes no yes no yes no Other (specity in Box _c,** X X] b4
** unknown, probably bare steel
D. Tank Actlon 1. Please n:mnﬂx muv__nma_w voxﬁouv.u 3. Capacity: (#ofgal) | 8000 M 5000 v moool._
N g *
igitizd QRYCR e _ m m M 4. Substance Currently or Last Stored:
Add new tank(s) to site Regular gasoling *** & m Gln_
Change in tank owner O O O .
Unleaded gasoline d a O
Change tank contents d d d .
. O 0 0 Diess! O d O
mmum:_ﬁnx s in Box K) Used {waste) oil O a O
ease explain in X
P g Fuel (heating) oil O a O
Remove tank K X X
. Kerosene O d O
Close tank in place O d O H g b 0 0 0
Temporary closure a O O azardoys substance

{praduct in tank,
in # of gallons)* _ _ H _
*Initial notification as of date of this form.

2. [Pleasa wrile date of above actlon:

l9/2u/79 1 9/24/79 9/28/7b

E. Tank Information Please check applicable boxes.

1. Type of Pump: 1 2 3
Submaersible NU. @ NJL
Sucticn O d d
Cther (spealy in Box K) 0 a O

(speafy chemical and tank # in Box K, on back)
Other (specily in Box K) 4 ] a
***Unleaded gasoline may also have been sto

5. Corrosion Protection: unknown
Anodes O O G
Impressed current I O C]
Internal d 1 O
Not needed (] O g

(if ceruhied by no:o.a..,ba expert, wnte name and
PE or cartficavon # 1n Box K)

[ turnpage over! |

red.

Use of this form is required as per Minn. Stat. 116.48 and 40 CFR. pan 280
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Notification for Underground Storage Tanks

Minnesota Pollution Control Agency ID#
Hazardous Waste Division Tanks and Spills Section LK%
520 Lafaysette Road North  St. Paul, MN 55155

e o

for office use:

A. Name of Tank Site

PQ-00410.03  {8/90)

Frormeiry Mobiid (Seirtviitciel 1Si1tialt tioltnl 1
Tank Site Address Fire Marshal Parmit #
L4t 200011 Hii tatwtiattihiat tAIvientuler 11 Lt L1 11| N S [ T
Cuy Zip Code ;
Miinneapoylyigse 11 bt N 1515 1 41016 - 131319
Phone . County
(LN AA y b1t LIHennetptiitnl 11 1 1L

B. Name of Owner Questlons?
LAlglaitiel Plriotplelr 1 tlilels! tcfol IC Ml o111 Call

Mailing Address

(612) 643-3413

82 1215 tHiarwathiat tAlvieintulet 1t L 1 L ] 11 1 or Toll-free
City State 1-800-652-9747
Miininierapraotlyiitsr L1 1L I S T M1 N durlng normal
Zip Code Phone business hours

515 1 m016 -L313L a9l

(1112 )

C. Tank number Type or use ink and complete as bast as
possible. Please photocopy form if site has more than 3 tanks.

1. Assign a 3 digit number to each tank (eg. 001, 002...)

(ooz J 1 |

2. _ammm__m:o: date: _‘m\w g\mm_ _ _

mor gyt mevaayr mo/danyr
3. Is tank currently used?

o 00 00

yes no yes no yes no

D. Tank Action 1. Please check applicable box(es).

Intial notification

Add new tank(s) to site
Changa in tank ownar

Changse tank contents

Repair tank
(piease explain in Box K
Remove tank

Close tank in piace

ooR  0000R-
OO0 oooogs
Doo ooooge

Temporary closure
(product in tank, ¢
in & of gallons)” i _ — _

2. [Please write date of above action:

[o/u/91 | | |

E. Tank Informatlon Please chack applicable boxes.

1. Type of Pump: None 1
Submaersible O
Suction d
Other (speaty in Box K) C

000w~
goe

LZL212 -LALBIT71T

2. Type of Tank: 1 2 3
STIP3 O o . C
Fiberglass d d O
Composite d O O
Asphalt coated steel dJ a d
Painted stesl a O dJ
Bare steel kKl O O
Concrete O ad C
Other (specity in Box K) O a O

3. Capacity: (# of gal) _ 1000 _ _ _

4. Substance Currently or Last Stored:

Regular gasoline d O O
Unleaded gasoline d O O
Diesal d d ]
Used (waste) oii X1 O O
Fuel (heating) oil d d O
Kerosene d O ]
Hazardous substance d 1 O
(specity chemucal and tank # in Box K, on back)
Other (specify in Box K) d O d
5. Corrosion Protection: None
Anodes d d O
Impressed current O O C
Internal d O O
Nol neaded d d O

(if certfied by corrosion expert, wnte name and
PE or cartficaton # In Box K)

[ turnpage over! |
Use of this (orm i3 required as per Minn. Stat. 116.48 and 40 CFR. pan 230
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Offices:

Tampa, Florida
Coralville, lowa

mm_ _Dm Novato, California

PROFESSIONAL ANALYTICAL CHEMISTRY & ENGINEERING _rmw<<ooa_ Kansas

Minneapolis, Minnesota

1710 Douglas Drive North @ Minneapolis, MN 55422 0 Phone (612) 544-5543 O FAX (612) 544-3974

September 12, 1989

My. R.J. Voith
CMI - Cronstroms

4225 Hiawatha Avenue E@@qﬂ?)b ,

Minneapolis, MN 55406
Re: Soil Sampling Results

4225 Hiawatha Avenue N@@@ﬁ@@@

PACE Project No. 890817.201 MMVM«V
Dear Mr. Voith:

This Tletter will report analytical results and recommendations regarding the
soi1 samples taken at 4115 Hiawatha Avenue upon removal of a 560 gallon (fuel
0i1) underground storage tank (UST).

Samp1ing

Two soil samples were taken for “aboratory analysis from the area storage
tank. The soil sample described as "under UST" was sampled directly below the
560 gallon underground storage tank. The soil sample described as "bottom of
excavation" was sampled at approximately the 12 feet below grade (6 feet below
the UST) to determine the extent of fuel oil contamination at the bottom of
the excavation.

Analysis and Test Results

The samples collected for Tlaboratory analysis were analyzed for total
hydrocarbons as gasoline, as well as benzene, toluene, ethyl benzene, xylene
(BTEX) and Tead.

Laboratory results for the sample taken below the UST indicated the presence
of toluene, ethyl benzene and xylene above the minimum detection limits. Fuel
0il1 #2 was detected at 2900 mg/kg directly below the UST.

Laboratory analysis of the "bottom of excavation" sample indicated the
presence of ethyl benzene above the minimum detection limits. Fuel oil #2 was
detected at the 180 mg/kg at the exravation bottom.

Summary and Recommendations

Fuel oil #2 was present at a high concentration below the UST, and continued
downward through to approximately 12 foot level. Contaminated soil removed to
that depth was placed on the blacktop and covered with a plastic taro until
proper disposal could be arranged. Due to the volume of contaminated soil,
and having reached the excavation Timits of the machinery present, further
removal of contaminated soil was halted.

an equal 0 portunity employer




Mr. R.J. Voith

CMI - Cronstroms
PACE Project No. 890817.201

September 12, 1989
Page 2

Based on the data collected to date, additional soil boring investigations
should be conducted to determine the extent of soil contamination.

If you have any questions regarding this report, please do not hesitate to
contact us.

Sincerely,

5B fagaud

Erik S. Forgaar
mnzAxo:am:ﬁm_ mndm:ddmﬂ .

UNITane

obert A. Kaiser
Manager, Environmental Services

ESF60/mhp

Enclosure: Laboratory Results



pace.

“laboratories, ne

Thorpe Brothers, Inc.
8085 Wayzata Boulevard
Minneapolis, MN 55426

Attn: Mr. Thomas Junnila

Date Sample(s) Collected:
Date Sample(s) Recelved:

PACE Sample Number:
Parameter

INORGANIC ANALYSTS

INDIVIDUAL PARAMETERS
Lead

QRGANIC ANALYSIS

INDIVIDUAL PARAMETERS
Moisture content

VOLATILE PETROLEUM RELATED CMPDS IN SOIL

Date Analyzed
Benzene
Toluene
Ethyl benzene
Xylene

Total Hydrocarbons as gasoline

HEXANE EXTRACT PETROLEUM PRODUCTS SOIL

Date Analyzed
Date Extracted
Gasoline

Fuel oil #1
Fuel oil #2

MDL Method Detection Limit

T OF LABORATORY ANALY °©

September 04, 1989

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

Novato, California
Leawoaod, Kansas

PACE Project Number: 890817201
294490 294500
Bottom of

imnits MDL Under UST  Excavation

ng/kg 2.5 20 16

s 1.0 16.9 25.9
08/18/89 08/18/89

ng/kg 0.12 ND ND

ng/kg 0.12 0.63 ND

mg/Kg 0.12 0.88 0.16

mg/kg 0.12 3.5 ND

mg/kg 1.0 23 1.6
08/29/89 08/29/8%
08/25/89 08/25/89

mg/kg 3.3 ND ND

mg/kg 3.3 ND ND

mg/kg 3.3 2900 180

ND Not detected at or above the MD..

1710 Douglas Drive North O Min eapolis, MN 55422 C Phone
an equi opportunity employer

(612) 544-5543




Offices:

_ %@ﬁ@ Rl wi T OF LABORATORY ANALY (w Minneapolis, Minnesota

! . Tampa, Florida
‘QUOﬂQﬁO_\ IS, nc Coralville, lowa
Novato, California

Mr. Thomas Junnila September 04, 1989 EGangeH, Rapsas

Page 2 PACE Project Number: 890817201

The analyses of soll samples were performed 'as received' and do not
reflect analyses on a dry weight basis unless indicated.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my direct supervision.

uunmmmlkmﬂHMWWMNNNMMliJr;-
Thomas L. Halverson
Inorganic Chemistry Manager

\_-. 3
\ - .
VA

¢

N

Dennis R. Seeger
Organic Chemistry Manager

1710 Douglas Drive North © Minnepolis, MN 55422 O Phone (612) 544-5543
an equal o; portunily employer




CwinN city testing

it [ ¥t corporation

BT P A B | 8 L i Y ® 662 CROMWELL AVENUE

T s "™  REPORT OF: CHEMICAL ANALYSES oA 8ol 14
PROJECT: AGATE PROPERTIES/CMI PROJECT #1041  DATE: October 25, 1991

REPORTED TO: Peer Environmental
Attn: Steve Jansen
11 Peavey Road
Chaska, MN 55318

LABORATORY NO: 4410 92-0083

INTRODUCTION

This report presents the results of the analyses of one sample received on October 4, 1991, from a
representative of Peer Environmental. The scope of our services was limited to the parameters listed in the
attached tables.

SAMPLE IDENTIFICATION

WO-1 S End of Tank - TCT #264317

METHODOLOGY

Fuel Cil (#2
The samples were extracted with methylene chloride. The extracts were dehydrated with anhydrous sodium
sulfate and concentrated to less than five milliliters in Kuderna-Danish concentrators on a steam bath. The
extracts were then analyzed using an HP 5890A gas chromatograph equipped with a flame ionization detector.
Fuel oil (#2) was identified by column retention time and quantified by peak area comparisons to those of known
standards using a VG Laboratory data system.

Metals
Metals content was determined based on EPA Test Methods for Evaluating Solid Wastes, SW-846, Method
#6010.

Volatile Organic Compounds

Volatile Organic Compounds were determined using methods similar to Minnesota Department of Health Method
465C.

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES. ALL TWIN CITY TESTING CORPORATION REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS
ARIEY AT ITLAEITATIONN EOE DL IR IFEATION PE CTATEAMEMTS AARSILHICIEMGS AR EVTRACTIAMS EQOM OB QECABDING ™I IR QEDOATS IC RECERVEN PENDIING O 10 BEIOE WEITTEM ADROM\A)



REPORT OF: CHEMICAL ANALYSES

> PROJECT: AGATE PROPERTIES/CMI PROJECT #1041 DATE: October 25, 1991

LABORATORY NO: 4410 92-0083 PAGE: 2

METHODOLOGY (Cont.

PCB Sail

The samples were prepared and analyzed with methods based on EPA SW846 8080 for soils, or EPA 608 for
liquids. The samples were extracted with methylene chloride and dehydrated with anhydrous sodium sulfate,
solvent switched to hexane, and concentrated to less than five milliliters in Kuderna-Danish concentrators on a
steam bath. The extracts were then analyzed using an HP5890A gas chromatograph equipped with an electron
capture detector. Aroclors were identified by column retention time and quantified by peak area comparisons
to those of known standards using a VG Laboratory data system.

RESULTS

The results are listed in the attached tables.

REMARKS

The samples were collected on October 3 and October 4, 1991, and were consumed in the analyses.

TWIN CITY TESTING CORPORATION

-n\ -
o /[W\NR\D\: \FNN\A\.F./LW \/ﬁ\ & 7 mh .m__,fl. r‘\ . 1 i \»a V“ r\\\\\\&‘ \\V _\K. \ J
Stephanie A/Kidder Catherine A. Laudenbach
Project Manager Project Manager
SAK\CAL\pph

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES. ALL TWIN CITY TESTING CORPORATION REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS
AND AUTHORIZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTIONS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR PRICR WRITTEN >v_umo<>_..



TABLE 1

ANALYTICAL RESULTS

Total Hydrocarbons Pentacosane Recovery
Sample Identification as #2 Fuel 0il (mg/kg) (%)
WO-1 S End of Tank ND 97
Method Detection Limit 2.0

All values are in mg/kg which is equal to parts-per-million (ppm).

ND = Not Detected

Date Extracted: October 10, 1991

Date Analyzed: October 15, 1991

Laboratory No: 4410 92-0083

= twin city testing




TABLE 2

PCB SOIL ANALYSIS

PCB Wo-1 S Method MDL
Aroclor End of Tank Blank (ng/kq)
1016 ND ND 20
1221 ND ND 20
1232 ND ND 20
1242 ND ND 20
1248 ND ND 20
1254 ND ND 20
1260 ND 38%* 20

*PCB aroclor 1260 was present in the method blank, but not in the Peer

sample.
the glassware used for the organic extraction.

It was determined that carryover contamination was present on
Because there were no

PCB’s detected in the samples, there is no need for re-extraction.

All

ND

MDL

Date Extracted:

Date Analyzed:

values are in ug/kg which is equal to parts-per-billion (ppb).

Not Detected

Method Detection Limit

October 17, 1991

October 18, 1991

CwiN city testing

Laboratory No:

4410 92-0083




TABLE 3

ANALYTICAL RESULTS

Compound WOo-1 S8 End of Tank MDL k
Acetone ND 10
Ethyl ether ND 5
Benzene ND 1
Toluene ND 1
Cumene ND 1
o-Xylene 1 1
slleﬁ.mbmmA ND 1
Tetrahydrofuran ND 5
Methyl ethyl ketone ND 5
Ethyl benzene ND 1
Methyl isobutyl ketone ND 1
Chloromethane NP P/NP
Vinyl chloride NP P/NP
Chloroethane NP P/NP
Methylene chloride 4 il
Allyl chloride ND ilL
1,1-Dichloroethane ND 1
Cis-1,2-dichloroethylene ND 1
1,2-~Dichloroethane ND 1
1,1,1-Trichloroethane ND 1
Bromodichloromethane ND 1
2,3~Dichloro-l1l-propene ND 1
1,1-Dichloro-1l-propene ND 1
Trichloroethylene ND 1
Dibromochloromethane ND 1
Cis-1,3-dichloro-1-propene ND 1
2-Chloroethyl vinyl ether ND 2
1,1,1,2-Tetrachloroethane ND 1
1,1,2,2-Tetrachloroethane 1 1
Pentachloroethane ND 2
1,1,2-Trichlorotrifluoroethane ND 1
Dichlorodifluoromethane NP P/NP
Bromomethane NP P/NP
Dichlorofluoromethane NP P/NP
Trichlorofluoromethane ND 5

‘Compounds not separated by this method.

All values are in ug/kg which is equal to parts-per-billion (ppb).

P/NP = Present/Not Present
ND = Not Detected
MDL = Method Detection Limit

m TwiIn city testing

Laboratory No: 4410 92-0083




TABLE 3 (Comt.)

ANALYTICAL RESULTS

Compound WOo-1 8 End of Tank MDL (ug/kq)
1,1-Dichloroethylene ND 1
Trans-1,2-Dichloroethylene ND 1
Chloroform ND 1
Dibromomethane ND 5
Carbon tetrachloride ND 1
Dichloroacetonitrile ND 2
1,2-Dichloropropane ND 1
Trans-1l,3-dichloro-1l-propene ND 1
1,3-Dichloropropane ND 1
1,1,2-Trichloroethane 11 1
1,2-Dibromoethane ND 1
Bromoform ND 5
1,2,3-Trichloropropane ND 1
Tetrachloroethylene 1 1
Chlorobenzene 1 1
1,2-Dichlorobenzene ND 1
1,3-Dichlorobenzene ND 1
1,4-Dichlorobenzene ND 1

All values are in ug/kg which is equal to parts-per-billion (ppb).

ND = Not Detected
MDL = Method Detection Limit
Date Analyzed: October 16, 1991

Laboratory No: 4410 92-0083

Cwin city testing

CcCorDaratiorn



TABLE 4

ANALYTICAL RESULTS

Compound Method Blank MDL L
Acetone ND 10
Ethyl ether ND 5
Benzene ND 1
Toluene ND 1
Cumene ND 1
o-Xylene ND 1
m-p-Xylenes' ND i
Tetrahydrofuran ND 5
Methyl ethyl ketone ND 5
Ethyl benzene ND 1
Methyl isobutyl ketone ND il
Chloromethane NP P/NP
Vinyl chloride NP P/NP
Chloroethane NP P/NP
Methylene chloride il il
Allyl chloride ND il
1,1-Dichloroethane ND 1
Cis-1,2-dichloroethylene ND 1
1,2-Dichloroethane ND 1
1,1,1-Trichloroethane ND 1
Bromodichloromethane ND 1
2,3-Dichloro-l-propene ND 1
1,1-Dichloro-l-propene ND 1
Trichloroethylene ND 1
Dibromochloromethane ND 1
Cis-1,3-dichloro-1l-propene ND 1
2-Chloroethyl vinyl ether ND 2
1,1,1,2-Tetrachloroethane ND 1
1,1,2,2-Tetrachloroethane ND 1
Pentachloroethane ND 2
1,1,2-Trichlorotrifluoroethane ND 1
Dichlorodifluoromethane NP P/NP
Bromomethane NP P/NP
Dichlorofluoromethane NP P/NP
Trichlorofluoromethane ND 5

_nosvocbam not separated by this method.

All values are in upg/L which is equivalent to parts-per-billion (ppb).

P/NP = Present/Not Present
ND = Not Detected
MDL = Method Detection Limit

Laboratory No: 4410 92-0083

Cwin city testing

- corporation



TABLE 4 (Cont.)

ANALYTICAL RESULTS

Compound Method Blank MDL L
1,1~Dichloroethylene ND 1
Trans-1,2-Dichloroethylene ND 1
Chloroform ND 1
Dibromomethane ND 5
Carbon tetrachloride ND 1
Dichloroacetonitrile ND 2
1,2-Dichloropropane ND 1
Trans-1,3-dichloro-l-propene ND 1
1,3-Dichloropropane ND 1
1,1,2-Trichloroethane ND 1
1,2-Dibromoethane ND 1
Bromoform ND 5
1,2,3-Trichloropropane ND 1
Tetrachloroethylene ND 1
Chlorobenzene ND 1
1,2-Dichlorobenzene ND 1
1,3-Dichlorobenzene ND 1
1,4-Dichlorobenzene ND 1

All values are in ug/L which is equivalent to parts-per-billion (ppb).

ND = Not Detected
MDIL = Method Detection Limit
Date Analyzed: October 16, 1991

Laboratory No: 4410 92-0083

Cwin citvy testing

corporation



TABLE 5

ANALYTICAL RESULTS

WO-1 8 End
Parameter of Tank LDL
Cadmium 3.3 0.50
Chromium 17 0.50
Lead 8.3 2.5

All values are in mg/kg which is equal to parts-per-million (ppm).

LDL = Lower Detectable Limit

Date Analyzed: October 11, 1991

Laboratory No: 4410 92-0083

twinNn city testing

coroporarion
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IIL.

SOIL BORINGS

Soil borings were completed with a truck-mounted drill rig using 4-1/4 inch inside
diameter (I.D.) hollow stem augers. On completion, the borings were abandoned with
a mixture of native soil and bentonite (puddling clay).

Split-barrel soil samples were collected from each boring at 5 foot intervals. A 2 inch
O.D. (outside diameter) split-barrel sampler was driven into the soil in four, 6 inch
increments with a wire-line hammer. The number of blows required to drive the sampler
through the second and third 6 inch increments were recorded. This value, known as the
penetration resistance or N-value, provides an index of the relative density of
cohesionless soils and the consistency of cohesive soils.

The drill rig and associated equipment were steam cleaned prior to arrival on-site. A
clean drill bit and clean sections of auger and/or drill rod were used at each soil boring
location to reduce the risk of potential cross-contamination. The split barrel sampler was
cleaned between samples using an Alconox detergent wash, a clean tap water rinse, and
a final deionized water rinse. The wash water was changed regularly to ensure effective
decontamination.

MONITORING WELLS
CONSTRUCTION

The monitoring well borings were completed with a truck-mounted drill rig using 4-1/4
inch inside diameter (I.D.) hollow stem augers. Split-barrel soil samples were collected
from each boring at 5 foot intervals.

The drill rig and associated equipment were steam cleaned prior to arrival on-site. A
clean drill bit and clean sections of auger and/or drill rod were used at each monitoring
well boring location to reduce the risk of potential cross-contamination. The split-barrel
sampler was cleaned between samples using an Alconox detergent wash, a clean tap
water rinse, and a final deionized water rinse. The wash water was changed regularly
to ensure effective decontamination.

The wells consist of 2 inch I.D. by 10 foot, Schedule 40 PVC, 0.010 inch slot screens
and 2 inch 1.D., low carbon riser. The screen and riser are joined with a threaded
coupling. All well materials were steam cleaned prior to arrival on-site.
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After the auger was advanced to full depth, the well screen and riser assembly was
lowered into the borehole. As the augers were retracted, the annular space between the
borehole and well screen was backfilled with a coarse to very coarse sand filter pack,
which was extended to approximately two feet above the well screen. A two foot
bentonite seal was placed directly above the filter pack. The remainder of the annular
space around the well riser, from the top of the seal to approximately two feet below
grade, was backfilled with tremie-placed bentonite grout. Two of the wells were
completed above grade with a locking steel protective cover and three steel posts which
were cemented into place. One well was completed at grade due to its proximity to
parking and traffic areas. The surface protection for this well included an 8 inch steel
gate box which was cemented into place at the ground surface.

Monitoring wells were constructed in accordance with Minnesota Department of Health
(MDH) regulations. MDH permits were obtained by the drilling contractor prior to
installation of the wells.

DEVELOPMENT

Well development was performed using dedicated disposable polyethylene bailers. The
wells were developed for a period of approximately 1.4 to 3 hours to remove water
introduced during drilling and/or until a relatively sediment free discharge was obtained.
Surging for periods of 2 minutes was intermittently performed during the development
process by raising and lowering the bailer within the water column. The volume of
water removed and observations of the discharge were recorded during the development
of each well.

SLUG TEST

Slug tests (slug-in) were conducted on the monitoring wells using the following
procedure:

L. Static water level in the respective monitoring well was measured with an
electronic water level indicator to the nearest 0.01 feet.

2 A dedicated PVC cylinder (slug) with a volume of 0.05 ft’> was rapidly submersed
in the respective well and the water level was allowed to stabilize while water
level measurements were obtained.
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III.

Iv.

ELEVATION SURVEY

An elevation survey was performed for the monitoring wells and soil borings. The top
of riser elevations of the wells and the ground surface elevations of the borings were
surveyed to the nearest 0.01 foot using a surveyor’s level. The top nut of the fire
hydrant at the northeast corner of Hiawatha Avenue and East 42nd Avenue was used as
a benchmark for the survey. The City of Minneapolis Department of Public Works
provided an elevation of 838.99 feet National Geodetic Vertical Datum (NGVD) for the
benchmark.

SOIL CLASSIFICATION/DOCUMENTATION

Soil samples collected from the soil borings and monitoring well borings were visually
and manually classified in the field in general accordance with ASTM Method D2488.
Representative portions of the samples were returned to the office for further examination
and verification of the field classification.

Field logs were maintained for the soil and monitoring well borings which identified the
various soil strata, water level information, field methods, and environmental monitoring
data, such as visual and olfactory observations, and soil headspace analysis results.

SOIL HEADSPACE ANALYSIS

Soil samples were screened for volatile organic compounds (VOCs) using an H-NU
Model 101 photoionization detector equipped with a 10.2 eV lamp. The H-NU was
calibrated to a benzene standard for reading in parts per million on a volume/volume
basis. For each sample, a clean eight ounce glass jar was half filled with soil and
immediately covered with aluminum foil (shiny side up) after which the lid was applied
tightly to the jar. The jar was shaken for approximately 15 seconds. The sample was
then stored for a minimum of 10 minutes in an atmosphere of at least 32°F. After
headspace development, the jar was shaken for another 15 seconds. The lid was
removed and the foil seal punctured with the sample probe. The highest meter response
with in a time period of two to five seconds after insertion was then recorded for each
sample.

In addition to headspace analysis, all soil samples were carefully examined for evidence
of contamination using visual and odor criteria.
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A.

SOIL AND GROUND WATER SAMPLING PROTOCOLS
SOIL SAMPLING

Soil samples obtained from the soil borings were collected directly from the split-barrel
sampler for analytical testing. Disposable latex gloves were used during sample handling
to reduce the risk of potential cross-contamination.

Soil samples were placed in clean containers with teflon lined lids provided by the
contract laboratory. The sample containers were labeled and immediately placed in a
field cooler following collection. The samples were then transported to the laboratory
with completed chain-of-custody forms.

GROUND WATER SAMPLING

Ground water sampling was performed in general accordance with the procedures
described in the MPCA document entitled "Ground Water Sample Collection Protocol”,
dated February 1, 1990. The sampling procedures used are summarized as follows:

o The water level of the respective monitoring well was measured to the
nearest 0.01 foot using an electronic water level indicator. The water
level indicator was decontaminated with a double rinse of deionized water.

o The monitoring well was purged by removing three well volumes using
a disposable polyethylene bailer with new rope.

° Following purging the respective ground water samples were obtained
with the dedicated bailer. The bailer was slowly lowered into and
retrieved from the well to prevent loss of volatile organic compounds
(VOCs) by agitation.

° Samples were placed in clean glass and/or plastic containers provided by
the contract laboratory. The respective sample containers were labeled
with the following information:

- Unique sample number
- Site name

- Well number

- Date

° Immediately following collection, samples were placed in a field cooler.
Samples were transported to the contract laboratory along with completed
chain-of-custody forms after completion of the sampling event.
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A trip blank consisting of laboratory grade deionized water was prepared by the contract
laboratory prior to sampling. The trip blank accompanied the samples during the
sampling event.



APPENDIX C

SOIL BORING LOGS



BORING LOG

PROJECT: CMI DATE: 12/17/91 BORING: P-1
4201 Hiawatha Avenue
Minneapolis, Minnesota SURFACE ELEVATION: SCALE:
838.04 1" = 6’/
SAMPLE | DEPTH|ASTM DESCRIPTION - ASTM D2488 N | HNU NOTES
NO. |FEET |D2487| (See Report & Descr. Terminology) ppnm
H-NU PID
Sandy clay with trace gravel. readings
Brown to dark brown, moist, taken in
1 5 CL rather stiff. (£fill) 12 0 |accordance
with MPCA
"headspace"
method.
Clay. Green to tan, moist, stiff.
2 10 CL (lacustrine) 15 |0.8
3 15 17 0
4 20 14 2
Sand fine to coarse grained with
trace gravel. Light brown to
5 25 SP brown, moist to waterbearing at 16 0
33 feet, medium dense. Faint
to moderate petroleum odors
detected below 28 feet.
(alluvium)
6 30 19 (2.2
Gray staining
7* 35 8 |7.2|evident in
sample from
33 to 35 feet
8* 40 15 |14
END OF BORING
Boring backfilled with mixture of
auger cuttings and bentonite.
PEER ENVIRONMENTAL & ENGINEERING RESOURCES, INC.

11 Peavey Road, Chaska, MN 55318 (612) 448-6775




BORING LOG

PROJECT: CMI DATE: 12/18/91 BORING: P-2
4201 Hiawatha Avenue
Minneapolis, Minnesota SURFACE ELEVATION: SCALE:
838.15 1" = 6/
SAMPLE | DEPTH | ASTM DESCRIPTION - ASTM D2488 "N" | HNU NOTES
NO. |FEET |D2487| (See Report & Descr. Terminology) ppm
H-NU PID
readings
Sandy clay with trace gravel. taken in
1 5 CL Dark brown, moist, rather stiff. |11 0 |accordance
(£i11) with MPCA
"headspace"
*% 2.4 |method.
3 10 Silty clay. Green to tan, moist, |13 0 |*Duplicate
CL stiff. (lacustrine) sample
submitted for
laboratory
analysis.
4 15 27 10.2
**Auger
cutting
sample.
6 20 16 |0.4[NS = no
sample.
Sand fine to coarse grained with
trace gravel. Light brown to
7 25 SP gray, moist to waterbearing at 19 |26
33 feet, medium dense to dense.
Faint petroleum odors detected
below 23 feet. (alluvium)
8 30 21 3.2
9% 35 28 |NS
10 40 14 0.2
END OF BORING
Boring backfilled with mixture of
auger cuttings and bentonite.
PEER ENVIRONMENTAL & ENGINEERING RESOURCES, INC.

11 Peavey Road, Chaska, MN 55318 (612) 448-6775




DESCRIPTIVE TERMINOLOGY
CLASSIFICATION (ASTM D2487-2488)

Criteria for Assigning Group Symbols and Group Names

Soil Clagsification

Group Symbol Group Nume

Coarse-Grnined Soils Gravels Clean gravels GW Well-graded gravel
less than 5% fines GP Poorly graded gravel
Gravels with fines more GM Silty gravel
than 12% fines GC Clayey gravel
Sands Clean sands SW Well-graded sand
less than 5% fines SP Poorly grnded sand
Sands with fines SM Silty sand
more than 12% [ines sC Clayey sand
Fine-Grained Soils Silts ond Clays Inorganic CL Lean clny
Liquid limit less ML Silt
than 50
Organic OL Orgunic clay
QOrganic silt
Silts and Clays Inorganic CH Fat clay
Liquid limit 50 MH Elnstic silt
or more
Organic OH Organic clay
Organic silt
Highly organic soils Primarily organic matter, PT Peat
dark in color, and organic odor
GRAIN SIZE CONSISTENCY OF COHESIVE SOILS
Soil Fraction Particle Size U.S. Standard Very Soft . yiarmselitaiia wm i s el amiv e wme s oo o AR . .0-1 BPF
Sieve Size Soft..... sy e mrianen S d1m T W R e e KRl e R, ST 2-3 BPF
Rather Soft . ..... TN AT 4 yiwyE ey e wsswas.4-5BPF
Boulders Larger than 127 Larger than 127 Medium .. .. .00 i AT SRR AT SN e v+« .6-8 BPF
Cobbles 3" to 127 3" t0 127 Rather Suff . . ... R Ry = i 9-12 BPF
Gravel: Coarse 3/4" to 3" 3/4 to 37 SUff oo ii e TR (6 W) GRS R B e . 13-16 BPF
Fine 4.78 mm to 3/4” #4 to0 3/4" Very StIT % 5 e Sy dian i pii ra wiia s G aiii i Sdi s 17-30 BPF
Sand: Coarse 2.00 mm to 4.78 mm #10 to #4 Hard ... ..... e e e e e e e e e e s .. .30+ BPF
Medium  0.42 mm to 2.00 mm #4010 #10
Fine 0.074 mm to 0.42 mm #200 to #40 NOTE: Sundard "N penetrution: blows per foot (BPF) of a 140 pound hammer
Silt 0.005 mm to 0.074 mm Smallerthan #200 falling 30 inches on a 2 inch OD Split Barrel Sampler
Clay Smaller than 0.005 mm Smallerthan #200
Plasticity characteristics differentiate between silt and clay
RELATIVE PROPORTIONS OF SOIL STRATIFICATION
Proportional Term Defining Range by Percentage of Weight TERM THICKNESS
Trace . swdtirn siohie vels 5 o laa R R SR R e - < 5% Layer saciieieian suniEe i e D 59 e Biel BRTeE B« o >1/2
FOW .« ooginm mrimsmn wrmians sermiimne s ol §sb 3 0000 6000, 000 A SR Biv s 5% -10% Lense ., . it e o aliaity) e il s viita 8 N R TR SR 6 12" - /2
Little . wace smcaces ol ENITR RN SR e vewa e 15%-25% Lamination . ..vwen e v veunn I S WP <1/2
Some . it e RN IR SR AR e vew . 30%-45%
Mostly .0 vvvrnns U -yt B 50% - 100%
RELATIVE DENSITY OF COIIESIONLESS SOILS MOISTURE CONDITION
Veryloose . . ........ T . «..04BPF Dry . T R IR WIS B o e Absence of moisture, dusty, dry to the touch
Loose .......u.0n SRR S N e R e TR S R . ... 5 10BPF MOSE s o T SRR o v v e e ww e w e Damp but no visible water
MediumDense ... v v v v v v v s e B e e e (Sl nae . 11-30 BPF Wet ., ifiggig diialinataidie aidin Visible free water, usually soil is below water table
Dense .......... T vasserasses 31-50 BPF
Very Dense S S SR R e e v aeles i . 30+ BPF

PEER ENVIRONMENTAL & ENGINEERING RESOURCES, INC.
11 Peavey Road, Chaska, MN 55318 (612) 448-6775



Proiecc:

PACESO111

G-

LOG OF B-1

TEL

ocation: 4201 Hiawacha Ave. No., Minneapolis, MN

.lienc: Pace Laboractories

S CONSULTANTS

1315 Gilanwood Avenua North. Mlnneapaolls, MN 53540

(812) A74=1422

*olun Co. Tellus Consultanty Dace: 4/12/90 Sheec 1 of 1
- Woreman JEA Rig: B-57 Date started: 4/12/90
Geologist AHS Weather: Sunny 40° F. Date completed: 4/12/90
_ ﬂ v SAMPLE DESCRIPTION .
Blows/ | Sample|Type REMARKS
Deoch fe. Numoer |Samole | Surface Elevacion fr.
. H0. 3~ £ No Fuel Odor
. L0.5~_Brown, sandy GRAVEL FILL (GP) -~
-|| Black, silty, sandy QLAY FIIL (CL)
< 5.0
[ - Brown, locse, fine—med. SAND (SP)
2:2-3-3 | SS-1 S = ( Rec. 1.5
-|\|S.u.m ss-2 S Rec. 1.5
_ o 2.2.5.5 | 3 SS Rec: 1.5
: -||m.m.m..o S4 S _ Rec. 1.5
_ - 13.0 Brown, very loose, moist, med.-cse. SAND (SP)
2-346 | S5 S Rec. 1.5
_ —— = 15.0 Bottom of Hole No Fuel Odor
- 2zrawn: Dace: Exact locacion Mmmwmwwmm MMMMM
Agsraovac: Dace: Fill Wwacer
csp 3 Thickness Lass
- Cave in Artesian
Lavel 2rassure




LCG OF B2

=0 lece: PACE9QL111

(o e O

Lucaction:

A

lienc: Pace Laboratories

ﬁ

4201 Hiawacha Ave. No., Minneapolis, M

CONSULTANTS

1315 Glenwaoad Avanue Narth, Minnsagalls, MN S540Q
(812) 3T4=142

saring Co. Tellus Consultancs Dace: 4/11/90 Sheec 1 of 1
“ncnmama JEA Rig: B-57 Dace scarced: 4/11/90
ealogisc AHS Weacher: Cloudy,Flurries 25° F. Dace compleced: 4/11/90
- N SAMPLE DESCRIPTION REMARKS
S le|Type :
leoch mum.m&m\ zmﬁwmw mwMon Surface Elevacion fe.
i . L0.5——Concrete . .
' 1.0 —\Brown, sandv GRAVEL FIIL (G@)f Strong Gasaline Odor Begins at
One Foot.
— Black/green, sandy, silty QLAY (QU)
; 5.0 Green/tan, soft, maist QLAY (CL)
- —_— 2.24.6] SS-L S Rec; 1.5
ﬁ:ll.l 1-2:5-6| SS-2 ss Rec. 1.5
. 9.5
ﬁlwbulw.p..\.ﬁ -3 <S Brown, loose, med.-cse. SAND same gravel (SP) | po. 15
1 6:9-11+ | SS4 S Rec. 1.5
ﬂ 10 -
— 4edebT | S5 S Rec. 1.5 Fuel Cdor
ﬂ =
—_— 20277 | 56 SS Rec. 1.5 Mo Fuel Cdar
ﬂ e 4epe5.5 | SS-7 S Rec. 1.6 No Fuel Odar
ﬂ -19.0 Bottan of Hole
. —
m .
_ a2
|
- . Tapsail Aacer
B C-awa: Jace: Zxac: location mnicknass Lavel
AZgToved: Jdaca: giil ~“acer
) Thickness Loss
- Tl Cave 1in arc-asilan
_ Lavel Pressura




-

irnlace: PACESO111l

weacion: 4201 Hiawatha ave. No., Minneapolis, MN

LvL ur ¥~

N 1]

‘m:m:n“

Pace Laboratories

amee CONSULTANTS

1315 Glanwaod Avenue Narth, Mlaneapalls, MN 5540

(612) 3T74-1422

joring Co. Tellus Consultancs| Dace: 4/12/90

.~.Cﬂm=._m= JEA

Jeulogisct AHS

Rig: B-57

Weather: Sunny, 40° F.

Sheec 1 of 1
Date scarted: 4/12/90
Date comoleced: 4/12/90

‘ mMz: /¥ samptelmie SAMPLE DESCRIPTION REMARKS
w .
Degch mm.m Number mww_uwm Surface Elevatian fo.
. ~0.3\Asphalt_~ Strong Gasaline Odor at 0.3;
T " Black, silty, sandy LAY FIL {CL) No Fuel Odor Below 3-7 ft.
-2.5
_|| 34434 SS-1 S .mmn. 1.8
L s ss2| s Green, soft QLAY tr. gravel (L) Rec. 1.8
- 509446 s3 S mnmmﬂmnmngmnoﬂbwonnghpv mmn 1.8
9.5
ﬂlF.T.N.b.b.o sS4 S Brown, lcose, med. SAND . gravel (SP) Rec. 1.5
u.\m.m.m,.m SS-5 S Rec. 1.5
——————{1-4:6+6 SS-6 'SS Rec. 1.5
s 15.0 Bottam of Hale
- : Topsoill Nacar
_ Jrawn: Daca: Zxact locaciaon e e Lavel
Azgzaved: Daca: Fill , Wacerx
E T™iclkness Loss
b Cave :wa Armasian
Lavel Pressure




LOG OF B4

9-njecc: PACESOLLL 9 4m60 CONSULTANTS

{ocacion: 4201 Hiawacha Ave. VNo., Minneapolis, MN [1315 Glanwood Avenue Narth, Minneapails, MN $540:

b

"Clienc: Pace Laboratories (812) 3T4-1422
_moﬂ.:n Co.Tellus Consultants| Dace: 4/11/90 : Sheet 1 of 1
Mroreman  JEA Rig:  B-57 Bate started: 4/11/90
_m.wc_.omwmn AHS Weacher: Sunny, 40° F. Dace complecad: 4-11/90
"N SAMPLE DESCRIPTION
J Blows/ | Sample|Tyvpe ) . REMARKS
Deoch | fc. Numoer |Samole | Surface Elevacion fe.
' Sare Fuel Odor in Top Three
H ’ Feer, Auger Cuttings
—_— -3.0 Grading to gray/brown, soft, mist QLAY (L)
5
." 2.3.6.7] Sl | S Rec. 1.8 No Fuel Cdor
.—||| 2:3:4.5| S=2 | SS Rec. 1.8
5.5 ,
dH 1.2.6-.1d 3 s Brown, loose, fine-medium SAND (SP) Rec. 1.5
i dwull| 4-7.89| SS4 S Rec. 1.5
P  5-8-8.9| SS-5 S Rec. 1.5
.T = -15.0 Botram of Hole
. . N . TopsoLl Wacar
2zawa: Dace: £xact locacion mnicknass Laval
- A3oroved: Jaca: GESLes dacer
cig 3 Thickness Loss
o Cave 1n Artasian
- Lavel Pressure



LeG OF B-5

F«a ject: PACESQQl11ll

: .ﬂm;OOzmcrﬂb,z.ﬁm

1315 Glanwoad Avenus North, Minnaapalls, MN 554¢C

i %nunm.o:"
‘lienc:

Pace Laboratories

4201 Hiawacha Ave. No., Minneapolis, MM

(812) 3T74=1422

- _3oring Co.Tellus Consulcants Daca: 4/9/90 Sheet 1 of 2
. Ecnmama JEA Rig: B-57 Date scarted: 4/9/90
Geologisc AHS Weacher: Sunny, 30° F. Dace compleced: %/9/90
' N SAMPLE DESCRIPTION REMA
- Blows/ | Sample|Type AR
Deoch | fc. Numoer |Sample | Surface Elevacion fc.
. - ) _ [l-0——ssphalt,
a——— Sandy PEA GRAVEL FIIL (GW)
. = 5.0
- Brown, very locse, moist, silty, medium
" 1-1-2-1 SS-1 S SAND FILL, cr. clay, gravel (SP) Rec. 0.9
7.0
Gray, soft, must QAY (L .
TN.S.@ ss2 | s T & Rec. 1.5 Slight Fuel Odor
-lmllk —1.4-8-10| S3 | ss (0.0 Rec. 1.5 Incressing Fuel Cdc-
Gray, locse, fine-med. SAND (SP)
-‘||w.q.o.hp S SS Rec. 1.3 -
PR . . SS-5 S Gray/brown, loose, med.-cse. SAND (SP) Rec. 1.3
|
_Illmr.m.wu._.m SS-6 S Rec. 1.5
—p.10.12. SS-7 SS Rec. 1.7
L Brown, £irm, fine-ced. SAD . gravel (SP)
| F-29-21- | S58 SS Rec. 1.3 Gravel 1/2" ta 2"
15 Diamerer
| _l.l.m.o.G. SS9 S Rec. 1.3
20
T..O-H.N.“_-m- mIHO m mﬂ HoM
s L. . )
-l‘».m.s.m S| S Rec. 1.2
-IIW.B.NO. S12 | S Rec. 1.0
[el3-18s
26 13 | S Rec, 1.2
35 . ) - - . Tapsoil Wacter
- 2zawn Dace: Zixag: locac:on mnickness Lavel
fazTaved Jaca: il dacar
% .. Thichnass Loss
- - Cave 12 Agrtaslian
Laval fres3ur?




LCG OF B-5

I .
_. niecc: PACESO1ll

LI N

4201 Hiawacha Ave. No., Minneapolis, MN

_acacion:
_ .ienc: Pace Laboratories

4m‘|a CONSULTANTS

1315 Glanwoad Avenue North, Minnaapalls, MN 5540Q

(812) 3T7T4=1422

Boring Co.TellusZConsultancs | Date: 4/9/90 - Sheet 2 of 2
_.:mama JEA Rig: B-57 Dace starcted: 4/9/9Q
waulogisc AHS Weacther: Sunnv, 50° F. Dace compleced: 4/9/90
— i SAMPLE DESCRIPTION REMARKS
Blows/ | Sampnle|Type . .
_egth ft. Numpber|{Samole | Surface Elevacion fr.
— At Brown, firm, moist fine-med. SAND (SP)
¥ lgas.».| s | s Rec. 1.2
25
— II%WE.E. S-15 s .mmn. 1.2
U.I.., llum-o Wuﬂﬂnﬂ— Om EHW ‘Huvﬁ Om Mmxnp ac wm mﬁu
II— Sanuraced
” Fuel Odor from 7-35 ft.
.l._
|
=
= 3 Taopsorl dacer
J J2rawn: Dace: gxacts location wnicknass Lavel
AgZDroved: Jacsa: Till Wacarz
_ <3 Thickness Loss
J -~y Cave in Arzasian
h Lavel drassurs



LOG OF B-6

.q.sﬁ,mnn“ PACESQLLl ‘Ie’ ._.mg CONSULTANTS

"

ocation: 4201 Hiawatha Ave. No., Minneaneolis, MM1315 Glsnwoad Avenue Narth. Minneagolis, MN 5540Q:

lientc: Pace Laboratories (812) 3T4-1422
saring Ca.Tellus Consultants | Dace: 4/10/90 Sheee 1 of 1
jcnmam: JEA Rig: B-37 _ Date sctarted: 4/10/90
eologist AHS Weacher: Sunny, 45° F. Date comoleced: 4/10/90
™" SAMPLE DESCRIPTION
_.. Blows/ | Sample|Type REMARKS
_ ‘'eoch fr. Numoer|Samole | Surface Elevacion fc.
’ -0.5=— Asphalt Fill has Debris, i.e. Concrete,
— 5 Drom, gravelly SO FILL (P) Brids, etc.
Black, silty SAND FIIL (SP)
. -
— —5.0—"zn, soft, moist AAY (@)
Jl 3-3-56 | SS-1 s Rec. 1.8
J\Il_u.u.m.m s2 | s Réc. 2.0
9.5 :
> 2-6.8+8 -3 SS _ "Rec. 1.5
Brown, loose, fine-med. SAND same coarse
J 12.3.8.12| S~ S sard, tr. gravel (SF) Rec. 1.5
——2.5.7.11| S5 S A Rec. 1.5
| 1 6-7+8+9 S-6 S Rec. 2.0
ﬂl_.l_m%.wo. S-7 S Rec. 1.5
L Brown, loose, med.—cse. SAND (SP)
—|$||mu..m.6. <3 S Rec. 1.0 Not Fnough Sample fc
-21.0 Bottam of Hole Pace to Split with
Tellus
T No Fuel Cdor in Boring
- Jzawn: Daca: £xace locacion q..om.,uurw Roe=E
T™ickneas Lavel
Ajozavec: Jace: Fill dacsar
¥ oty 2 Thickaesas Loss
- Cave Ln Arzasian
Lavel 3rassure




@@ Table 1 0o®

SOIL ®ORING LIG 3HEET

Project: Phase I - Soil Investigation
Client: CMI-Cronstroms
Location: Former Mobil Gas Station
_ 4201 Hiawatha Ave.
Minneapolis, Minnesota

- SAMPLING | DEPTH | |
LOCATION | (ft.) | SOIL DESCRIPTIOCN |
———————— | m——————— | cmmmm e e ————]

B3-1 | 5-7 | Zrown sand |
| 7-5 | 2rown sand I
| 9-11 i Fine Xight z:rown sund :
N L1-13 i © 3rewn sand '
£ 13-15 | Coarse =rown 3eand |
| | |
||||||||| | mmmmm—m— | e e |
B8-2 | 5-7 _ Sreen clay _ _
¥ 7-9 | - 3reea lav |
I 8-11 I Green clay/Brown scid |
LL1-12 | Gre=2n/2rown sand _
3-15 | Brown Zfine sand _
15-17 | Brown Filie sand |
* 17-19 | Brown fine san |
| !
s el Fe ——————— |
B-3 * 1-3 I Black clay and sand
5-7 | Green <lay
7-3 i ~ Hard green <lay
9-11 Green ciay and sand

|
11-13 | Coarsa orowa 3and
|

|

[

|

|

|

Coarse brown sand I

_ : :
e B ——————— ———————— ———————]
5-7 | - Gr=en hard clay |
7-9 n °  Green hard clay |
9-11 _ Green clay/3rown sand _
11-13 | " B8rown sand |
13-15 | Coarse brown saand |

| |

—————— | ———————————————————— |

* - Sample selected for laboratory analysis
ND - Not detected E .

PETROLEUM
ODOR

NOti=
None
None

Strong
SLrosiu
None
None
Nou=
Nof:e

PID
READING |
{ppm) |

4
ul

o



& S
Table 1 (continued)

SOIL BORING LOG SHEET

Project: Phase I - Soil Investigation DATE: 4/9-12/9%0
Client: CMI-Cronstroms
Location: Former Mcbil Gas Statiomn
4201 Hiawatha Ave.
Minneapolls, Minnesota
PID
SAMPLING | DEPTH | | PETROLEUM | READING
LOCATION | (ft.) | SOIL DESCRIPTION | ODOR | {ppm)
e ——— | m——————— | s s e —m———— s — s ———— e ittt B
B-5 | 5-7 | Moist dark brown sand | Strong | ND
| 7-9 | Moist brown clay | Strong | 15
| 9-11 | Fine gray sand | Strong | 38
| 11-13 | Fine gray sand | Strong | 100
x | 13-15 | Gray sand | Strong | 300
| 15-17 | Gray sand | Strong- ! 350
| 17-19 | Gray sand | Strong ] 220
|  19-21 | Gray sand | Strong | 270
| 21-23 | Gray sand | Strong | 280
| 23-25 | Gray/Brown sand | Strong | 250
| 25=-27 | Brown sand | Slight | 38
I 27-29 | Brown sand I Slight | 28
| 29-31 | Brown sand | Slight | 25
1 31-33 | Brown sand | Slight | 24
= | 33-35 | Molst brown/gray sand | Slight | 21
] | | |
illiillil_tlll!lltl_liilllillilllli|||11||||111||lii||_illlll ||||| | =————————
B-6 | 5-7 | Green hard clay | None | ND
| 7-9 _ Green hard clay _ None | ND
| 9-11 | Green clay/Brown sand | None | 2
| 11-13 | Fine brown sand | None | 15
= |  13-15 | Fine brown sand | Nona | 18
| 15-17 | Fine brown sand | None | 2
| 17-19 | Coarse brown sand | None | 12
* | 19-21 | Coarse brown sand | None | 12
| | |

[

N PR PR S RS S S S S

= - Sample selected for laboratory analysis
ND - Not Detacted

— | ————————

|
|
|
|
I

|
|
|
|
_
|
|
|
|
|
_
|
|
|
_
_
|
|
_
|
|
|



APPENDIX D

MONITORING WELL GEOLOGIC LOGS,
CONSTRUCTION DIAGRAMS AND MDH LOGS



GEOLOGIC LOG

PROJECT: CMI DATE: 12/20/91 BORING: MW-1
4201 Hiawatha Avenue
Minneapolis, Minnesota SURFACE ELEVATION: SCALE:
837.40 1" = 6/
SAMPLE | DEPTH | ASTM DESCRIPTION - ASTM D2488 "N" | HNU NOTES

NO. |FEET [D2487|(See Report & Descr. Terminology) ppm
H-NU PID
readings

Silty clay. Gray to brown, moist, taken in

1 5 CL stiff. (£il1l) 16 |0.2|accordance
with MPCA
"headspace"

Clay. Green to tan, moist, stiff. method.
CL (lacustrine)

2 10 16 |0.4|*Duplicate
sample
submitted for
laboratory
analysis.

3 15 20 |0.2

4 20 85 0 |Layer of
gravel noted

Sand, fine to coarse grained, at 18.5 to
with trace gravel. Light brown to 19.5 feet.
SP brown, moist to waterbearing at
5 25 30 feet, medium dense to dense. 31 (0.2
Strong petroleum odors detected
below 33 feet. (alluvium)

6 30 35 |0.2

7 35 24 220

8 40 18 |180

END OF BORING
Monitoring well MW-1 installed
upon boring completion.
PEER ENVIRONMENTAL & ENGINEERING RESOURCES, INC.

11 Peavey Road, Chaska, MN

55318 (612)

448-6775




GEOLOGIC LOG

PROJECT: CMI DATE: 12/18/91 BORING: MW-2
4201 Hiawatha Avenue
Minneapolis, Minnesota SURFACE ELEVATION: SCALE:
837.21 1" = 6
SAMPLE | DEPTH| ASTM DESCRIPTION - ASTM D2488 "N" | HNU NOTES

NO. |FEET |D2487| (See Report & Descr. Terminology) ppm
H-NU PID
readings

Sandy clay. Dark gray to black, taken in

1 5 CL moist, very stiff. (£ill) 20 |10 accordance
with MPCA
"headspace"
method.

Clay. Green to tan, moist, stiff.

2 10 CL (lacustrine) 14 0 *Duplicate
sample
submitted
for

Sand, fine to medium grained, laboratory

3 15 with trace coarse sand and 12 0 analysis.

SP gravel. Light brown to brown,
moist, medium dense to dense.
(alluvium)
4 20 28 0
Clayey sand with trace gravel.
SC Dark gray to black, moist.
5 25 55 10.8
Sand, fine to coarse grained.
SP Light brown to brown, moist to Black sandy

6 31 waterbearing at 30 feet. Faint 25 |[11.2|clay to

petroleum odor detected in sample clayey sand

from 29 to 31 feet. (alluvium) from 29 to
29.5 feet.

7 35 22 0
END OF BORING No petroleum

odors

Monitoring well MW-2 installed detected in

upon boring completion. boring.

PEER ENVIRONMENTAL & ENGINEERING RESOURCES, INC.
11 Peavey Road, Chaska, MN 55318 (612) 448-6775




GEOLOGIC LOG

PROJECT: CMI DATE: 12/17/91 BORING: MW-3
4201 Hiawatha Avenue
Minneapolis, Minnesota SURFACE ELEVATION: SCALE:
837.84 1" = 67
SAMPLE | DEPTH | ASTM DESCRIPTION -~ ASTM D2488 "N" | HNU NOTES

NO. |FEET |D2487| (See Report & Descr. Terminology) pPpm
H-NU PID
readings

Silty clay with some sand. Gray taken in
1 5 CL to brown, moist, rather stiff. 11 0 |accordance
(£1i11) with MPCA
"headspace"
method.
Clay. Green to tan, moist, stiff.

2 10 CL (lacustrine) 13 0 |*Duplicate
sample
submitted for
laboratory
analysis.

3 15 15 0
NS = no
sample.

4 20 20 0 |Trace gravel
noted in
samples from
18 to 35 feet

5 25 Sand, fine to medium grained, 21 0

with trace gravel. Light brown

SP to brown, moist to waterbearing
at 31 feet, medium dense to
dense. (alluvium)

6 30 48 [NS

7 35 20 0

8 40 14 0

END OF BORING
Monitoring well MW-3 installed
upon boring completion.
PEER ENVIRONMENTAL & ENGINEERING RESOURCES, INC.

11 Peavey Road,

Chaska, MN

55318 (612) 448-6775




HONITORING WELL DIAGRAM

Pro. Top
X
| -
2.8-ft. _
2.5-1%.
i ¥ ﬁ
27-1t.
23-ft.
38-ft.
—_
g
10-£t.
12-f%.
i
—_
|
1-ft,
|
—X

Bergerson-Caswell, Inc.

5115 Industrial Street

Maple Plain, MN 55359
6812-479-3121

Job No: ¥-91-1551

Project:

Date of Installation:

Kell No:

(neasured

MW-1  Boring No.:

Rig/Crew:
Static Water Level:
fron top of casing)

Riawatha, Npls, MM
12/20/91

¥/A

85/4B/JK

32.5-1%.

GUARD POSTS:

Type:

Diameter:
Type:
Eey:

Diameter:
Type:

Type:

Type:

Type:

Diameter:

Type:
Slot Size:

Type:

Steel

4-in.
oteel
Master 3876

2-in.
Low Carbon Steel

Bentonite

Bentonite

#30 Red Flint

2-in.
PYC Sch. 40
D.010

$30 Red Flint Sand



BONITORING WELL DIAGRAM

Job No: H-91-1551

Project:

Date of Installation:

Hell No:

Boring No.:

Rig/Cres:

Static Water Level:

(neasured fron top of casing)

Hiaratha, Hpls, HN
12/18/91

§/A

85/MB/JK

30.2-f.

23-11.

38-11.

12-ft.

Bergerson-Caswell, Inc.

5115 Industrial Street

Maple Plain, MN 55359
612-479-3121

27-1t.

10-£%.

Diameter:
Type:

Diameter:
Type:
Key:

Dianeter:

Type:

Type:

Type:

Type:

Diameter:

Type:
Slot Size:

Type:

4-f4.
Concrete

8-1in.
Steel
Haster 3876

2-1n.

Steel

Bentonite

Bentonite

$30 Red Flint

2-in.
BYC Sch 40
0.010

#30 Bed Flint Sand



Pro. Top
X

2:8-11t,

HONITORING WELL DIAGRAM

—ji=

2.5-ft.

Job No: H-81-1551

Project:

Date of [nstallation:

Well No: Mk-3

(neasured

Boring HNo.:

Rig/Cren:
Static Water Level:
from top of casing)

Biaratha, Npls, N
12/17/41

§/A

85/M8/JK

32.5-f1t.

39-1t.

24-1t.

Bergerson-Caswell, Inc.
5115 Industrial Street
Haple Plain, MN 55359

§12-479-3121

28-1t.

o (.

Type:

Diameter:
Type:
Key:

Dianeter:

Type:

Type:

Type:

Type:

Diameter:

Type:
Slot Size:

Type:

Steel

§-1in.
Steel
Haster 3876

2-1n.
Low Carbon Steel

Bentonite

Bentonite

%30 Red Flint

2-1n.
PYC Sch. 40
0.010

$30 Red Flint Sand



1. LOCATION OF WELL]

STATE OF MINNESOTA

DEPARTMENT OF HEALTH

MINNESOTA UNIQUE WELL NO.

WATER WELL RECORD
C N.
unty Tame Hennepin Minnesota Slatutes (56A.01-.08 Jor Water Sample b. @ m m b. H
‘Tawnship Name Township zeﬁw...:nu z.::_x_.m Section No. | Fracuion 4, WELL DEPTH (completed) Date of Completion
3 - i | % Y
Minneapolis 28 23 A7 [NE'NWUSW'| 37 n | 12/20/91
MNumerical Street Address and City of Well Location or Distance trom Road Intersection. 5. DRILLING METHOD
h. N O H T_ ._ awa .ﬁ : i a CableTool QO Reverse O Driven O Dug
a
oW exact _unu:oa%. well in section grid with "X.” O Hollow Kod a Air 3 Bored [}
| ¥ ] ] Addition Name O Rotary O Jetled anoimq Auger
5, Ml N T 5. DRILLING FLUID
T I O I at
o £ -.n_nlJ__l-.‘... s Block Number e Water
ux H Y Bt lﬂl ._u O Domestic RZE_:E.,:N O Heat Pump
I H i L " mi. Lot Number [ Irrigation O Public O Industry
. 1 H ' ’ O Test Well O Municipal O Commercial
m W ) ._. O Air Conditioning a
' 2 ile 3 8. CASING HOLE DIAM.
2. PROPERTY, oizmwm NAME Mailing Address if different than property address lack O Threaded
rmm te Properties indicated above. Peey  Environmental Mn _n - _H._
alv. e
4225 Hiawatha Ave. 11 Peavey Rd e o Drive Shoe? Yes  No_X 40
_<_U._ . ? _<_Z mmm_.om O jm.m_Am u _<_Z mmw Hm N in. to NN ft. Weight |wL|m.m|. Ibs./ft. .WL? :.Er.:.
3. FORMATION LOG COLOR _zm%ﬁmw_mow, FROM | TO in. to f.  Weight s/t | —n. to___ft.
in. to . Weight lbs./ft. | ——in. to—It.
Silty Clay Green Gray| Med |0 9 [ screeN Or open hole
_ smake__COnitinuous fiom . it
Sand (fine-coarse) w/ [Broun Med |9 |ag |mee—PYC Sch 40
Gravel stovGauze_ 0010
R Set between lNNl:. »:nw.Nll ft.

10, m._..>w_@ WATER LEVEL

ft. Mvn_oi O above
land surface

Date Measured L.N.N.N.D.Bul

11. PUMPING LEVEL (below land surface)

N/A

1. aler hrs. p i g£.p.m.

ft. after hrs. p i g.p.m.

12. HEAD WELL COMPLETION

3 Pitless adapter Moddel
11 Basement,of{set &2 least 12" above ground
O Plastic casing protection.
13. WELL GROUTED? E Yes 0O No
O Neat Cement E mm_:c:m”m [m]
Grout material Rentonite from O w_23 _ ft.cu. EmIDJuI
14. NEAREST SOURCES OF POSSIBLE CONTAMINATION
feet direction 1ype
Well disinfected upon completion? 0O Yes Xu No
15. PUMP
Date installed XNt installed
Manufacturer's name
Model b HP. Volts
Length of drop pipe ft Capacity g.p.m.
Material of drop pipe
Type: 3 Submersible O L.S. Turbine 0O Reciprocating
i QJet 0O Centrifugal a
16. ABANDONED WELLS
Unused well on property? 3 Yes XU No
Use a second sheel, if needed Scaled O Permanent D' Temporary O Not sealed

17, REMARKS, ELEVATION, SOURCE OF DATA, etc.

Job # M-91-1551

IMPORTANT:

1l CTWIITLE ONCEY O WEL )

OWNER COPY

498841

18. WATER WELL CONTRACTOR CERTIFICATION
This well was drilled under my jurisdiction and this report is true to the best of my
knowledge and belief.

Bergerson-Caswell 27058

Licensee Business Name License No.

:&ﬁ.'%EBPEEﬂDI
E_LNE N

Signed
Authorized Representative

Mike Brase ... 1/20/92
Name of Driller B30
7/78 30M

i - A ek B s a - s - abls

7/78 30M



T. LOCATION OF WELL]

STATE OF MINNESULA

WATER WELL RECORD

UEFANIMENI UF nCALLD

MINNESOTA UNIQUE WELL NO.

C N;
punty fame Hennepin Minnesota Statutes 156A.01-.08 Jor Watcr Sample b. w m m A. N
Township Name Township Number | Range Z:..:v._ﬁm.. Section No. | Fraction 4. WELL DEPTH (completed) Date of Completion
Minneapolis 28 ¥ 23 4l 7 [NE NW " SW 37 «| 12/18/91
Numencal Street Address and City of Well Location or Distance ! Road [ntersection. 5. DRILLING METHOD
. Qa Cable l'ool O Reverse O Driven Q Dy,
»mmw Hiawatha Ave., Mpls, MN 55406 e e ¢
Show exact location M._ well in section gnid with "X." N E.mwnl-mnu of well location, 0 Hollow ikod 3 Air O Bored ]
| ¥ .M .“. Addition Name 0\ @ 0 Rotary 0O Jetted K Power Auger
i ) 6. DRILLING FLUID
J .L“.- unmul.mnl.m sk Block Number R Water
.“_Mn ; L) -nul ._. N O Domestic _M_H:Sl..n m “._Mu. Pump
! H [ Lot Numbe: O Irrigation lic ndustry
—TT 1% o O Test Well O Municipal O Commercial
= Iml s |I_ o ._. ZZI N 3 Air Conditioning [w]
—— | Site ——— 8. CASING HOLE DIAM.
2. PROPERTY OWNER'S NAME Mailing Address if different than property address a ! HEIGHT: Above/Below
>@ ate Pro Um1.ﬂ 1es indicated above. Peer Hnvironment WM_N_“: M“_._H“& m.innnlelll@hal ft.
4225 Hiawatha Ave d _ i Drive Shoe? Yes—_ No_Y,
1 MN 55406 11 Peavey Rd. Q Plastic a
Mpls, Chaska, MN 55318 2 w2l wesm 365 mes | Boin 0 38n
3. FORMATION LOG COLOR | FROM | TO in. to .  Weight s/t | —in. to—ft.
in. to ft. Weight Ibs./ft. | —din. to—_ft.
mmﬁﬂ;{- O.— W% W.— QO_A W13 Zma O m 9. SCREEN . Or open hole
, vae_cOntinuous from ft. o. ft.
Sand (fine-med)w/Grav freen Brn | Med | 9 28 | 1ype_PVC_Sch 40 ptam. 11
sovGaze_0.010 F:lew._b._,.ﬂlhz.mm.mwl
Clay Black Med 28 29 | setbetween 27 1. a3l i
10. STATIC WATER LEVEL
wm 3&. W1OE: Zma N @ wm |M.thN,lI ft. an_oi Q above Date Znﬂ:..&LEIlI
land surface

LEVEL (below land surface)

1L &_,E_z.u

fr. alter . P i g.p-m.

It. after . P i g.p.m,

12 HEAD WELL COMPLETION
Q) Pitless adapter

factyrer
‘0 Basement,offset k)_ least 12" above ground
Q Plastic casing protection

Muodel

13. WELL GROUTED? O No

8<ﬁ

an.:o::n [m]
Bentonite tom

1 Neat Cement

_o|®|.| ft. cu. vdmvN.Ml

Grout material

0 23 .3
14. NEAREST SOURCES OF POSSIBLE CONTAMINATION
feet direction type
Well disinfected upon completion? [ Yes X No
15. PUMP
Date installed kz& installed
Manufacturer's name
Model b HP. Volts
Length of drop pipe ft Capacily g.p.m.
Material of drop pipe
Type: O Submersible O L.S. Turbine O Reciprocating
OJet O Centrifugal a
16. ABANDONED WELLS
Unused well on property? (O Yes RZQ
Use a second sheet, if needed Sealed O Permanent m Temporary O Not sealed

17. REMARKS, ELEVATION, SOURCE OF DATA, eic,

Job # M-91-1551

IMPORTANT:

| FILE WITH DEED — WELL OWNER COPY

1498842

" 18: WATER WELL CONTRACTOR CERTIFICATION

This well was drilled under my jurisdiction and this report is true to the best of my
knowledge and belief.

Licensee Business Name

Authorized Representative

Mike Brase- pate_ 1/ 18/92
Name of Driller
5/74 30M
7/76 30M
7/78 30M

HE-D1205-03 Rev. 9/22) 272 10MM



1. LOCATION OF WELL]

STATE OF MINNESCTA
WATER WELL RECORD

DEPARTMENT OF HEALTH

MINNESOTA UNIQUE WELL NO.

C N .
Ry ame Hennepin Minnesola Statutes 156A.01-.08 Jor Waier Sample b. @ m m h. w
Township Name Township z:ﬁ Range z_.__.._anm Section No. | Fraction 4. WELL DEPTH (completed) Date of Completion
Minneapolis 28 T 23 N 7 NE "NW “SW"” 38 «| 12/17/91
Numerical Street Address and City of Well Location or Distance from Road Intersection. 5. DRILLING METHOD
N O Cable Tool O Reverse Q Driven ano
4201 Hiawatha Ave., Mpls, MN i r ug
ow exact FB.S:%._ well in section grid with "X.” Sketch map of well location. O Hollow Rod QAir O Bored ]
| H | ' Addition Name W ﬁ\uDr Ay ..lml = QO Rotary O jetted &A_voin.. Auger
P e o B B [
L i I ¥ 6. DRILLING FLUID E .ﬂ
i : 0 \ ater
i.|"| ....m.lln.“lluul A Block Number 7 USE
K ." L Iu.. ._- O Domestic Monitoring O Heat Pump
| ! 1 ' i Lot Number 0 Irrigation Public O Industry
. ! 3 o 0 Test Well 3 Municipal 0 Commercial
ulml RN ] ._. O Air Conditioning =]
} 1 Sile A 8, CASING HOLE DIAM.
2. PROPERTY OWNER'S NAME Mailing Address if different than property address Black O Threaded
Agate Properties indicated above. Peer Environmental mez. O e
42?25 Hiawatha Ave. 11 Peavey Rd. e . Drive Shoe? Yes __ No_J %
Mpls, MN 55406 Cahaska, MN 55318 — 2 028 o wesn—3u65 wen | Bin o890
3. FORMATION LOG COLOR HARDNES | FROM | TO in. to ft.  Weight s/t | —in. to—_ft.
) in. to ft. Weight bsstt, | —in. to— 1t
Clay w/Sand/Gravel Gray Med 0 8 Iscreen Epm—r—:
e DDDNHu.D__D:m from ft. to. - I,
Clay Lt. Brown | Med 8 |10 | 1e_PYC SCh 40 —_—E
Slot/Gaure O . OH F:ﬁ#lﬂu_,.ﬂbmmq.m.mﬁu-l
Sand (fine-coarse) Brown Med 10 |40 | secvewween_28 nae 38
10. STATIC WATER LEVEL
Iwbl :m below O above Date Znﬂ:..&E'

___land surface
11. PUMPING LEVEL [below land surface)}

|ZF ft. after hrs. p i g.p.m.
It. after hrs. p i gpm.
12. HEAD WELL COMPLETION
1 Pitless adap faciurer Model
'J Basement,offset %b. least 12" above ground
[ Plastic casing protection.
13. WELLGROUTED? [AYes O No
D Neat Cement 5 B o
Grout material %&lﬂml from 0] w24 ft. cu. yds 0.3
. 14. NEAREST SOURCES OF POSSIBLE CONTAMINATION
feet direction type
Well disinfected upon letion? O Yes Qz:
15. PUMP
Date installed mAzQ installed
Manuf: er's name
Model b HP. VYolts.
Length of drop pipe ft Capacity R-p.m.
Material of drop pipe
Type: O Submersible OL.S. Turbine O Reciprocating
0 Jet O Centrifugal a
16. ABANDONED WELLS
Unused well on property? 0O Yes Xu No
Use a second sheel. if needed Sealed QO Permanent Dl Temporary O Not sealed
17. REMARKS, ELEVATION, SOURCE OF DATA, etc.
 18. WATER WELL CONTRACTOR CERTIFICATION
. QO _U % _,\_I@H IH m m H This well was drilled under my jurisdiction and this report is true to the best of my
knowledge and belief.
_Bergerson-Caswel] 27058
Licensee Business Name License No.
Addres i i
Signed §§ pae 1/17/92
Authortzed Representattve
Mike Brase pue_1/17/92
Name of Driller
IMPORTANT: _ 498843 3174 30M
c1l EWITU PEED O WETT OWNER COPY 7/78 30M

TEYE RESAE RTITY. . DIDOL



ﬁ.. 250 SOUTH 4TH STREET /ﬂw

% g = INVOICE

o POLLUTION CONTROL DIVISION
() ’ 300 PUBLIC HEALTH CENTER

Fe el MINNEAPOLLS MN 55415 P

q y
BERGERSON - CASWELL INVOICE NO

l-.

348-7897 or 348-7827 NwmﬂMIMm_w

DT

ER200

-

r\ﬁ\ |

t(lillll
HONG

5115 INDUSTRIAL STRERT EMPLOYEE

5956

MAPLE DPLAIN, MN 55358
DATE

#1-25-91

AMOUNT ¢

150, 00

Please make payment from this invoice, nn statement will be sant.,

This invoice is not valid unless stamped paid.

DESCRIPTION

AMOUNY

thie involce, when stamped paid, will serve aa the regiatration

tor

inztallation of three monitoring welle at 4201 Hiawatha Avenue.
This Department ie charged with the authority for regintration
of any pollntjon control cr monitoring device and any equipment

pertaining, thoretn, and if foond to meat the reguirementa to
approve the same.

If you have any questions, nloase giva us a call at 673.-5897.

"

5

A

,,\z

)

3
150,00

Make check payable to: . Send to: \, ZUHn Dnﬁq of 4513v14u3:1

MINNEAPOLIS FINANCE OFFICE

2

’

~South 4th
! Minneapolic, MN 55415

on vmva»n Health Center

Strect

ATPENTION: POLLUTION CONTROL DIVISTION

ADDED/REMOVED ON wmnHmbweuoz xmoowum)

« a ,; i “ae o) \



APPENDIX E

MONITORING WELL SAMPLING DATA



MONITORING WELL

Peer Environmental & Engineering Resources, Inc.

SAMPLING DATA FORM 11 Peavey Road, Chaska, MN 55318

Phone: (612) 448-6775 Fax: (612) 448-6050
Project/Client Name: CMI Project Number: 1041.01
Well Number: MW-1 STABILIZATION TEST
Date Sampled: 12/26/91 |No|Hours|Gallons|Temp®°C|SC,umhos|pH, units|Bailers

removed

Time Collected: 9:35 am| 1|9:27 1.2 - e e 4
Sampling Order: 1/3 2(9:29 2.4 - — - 8
GENERAL DATA 3|19:31 3.7 e e el 12
Casing Diameter,in: 2 4(9:35 collected sample
Static Depth,ft: 32.19| 5
Casing Length,ft: 39.69| 6
Well Volume*,gal: 1.22 7
TOR Elev.,ft: 839.79 Maximum Result
Water Elev.,ft: 807.60 Minimum Result
Well Locked? Yes Difference
Key Number: 3876 COMMENTS
Well Condition: Good Stabilization test not performed. Three well

SAMPLE APPEARANCE

Color:Clear light brown

Phases: None

Odor: Petro odor, sheen

EQUIPMENT NOTES

eDisposable 1.6"x3’
polyethylene bailer
with new rope

eSolinst water level
meter

eKolor Kut product
detecting paste

volumes purged prior to sample collection instead.

No free product detected with paste or observed
in initial bailer volume removed.

Collected ground water sample MW-1:
e 6 - 40 ml vials with HCL
e 1 - 1 liter amber bottle

*Well Volume =

(casing length - static depth) x 0.163

Field Team: STJ/TEM

Form Completed by: STJ Date Completed:12/26/91




MONITORING WELL

Peer Environmental & Engineering Resources, Inc.

SAMPLING DATA FORM 11 Peavey Road, Chaska, MN 55318
Phone: (612) 448-6775 Fax: (612) 448-6050

Project/Client Name: CMI Project Number: 1041.01

Well Number: MW-2 STABILIZATION TEST

Date Sampled: 12/26/91 |[No|Hours|Gallons|Temp®°C|SC,umhos|pH, units|Bailers
removed

Time Collected:10:00 am| 1|9:51 1.0 - == b 3.5

Sampling Order: 2/3 2(9:53 2.0 - s -- 7.0

GENERAL DATA 3(9:56 3.0 - - e 10.5

Casing Diameter,in: 2 4110:00| collected sample

Static Depth,ft: 29.50( 5

Casing Length,ft: 35.69| 6

Well Volume*,gal: 1.0 7

TOR Elev.,ft: 837.21 Maximum Result

Water Elev.,ft: 807.71 Minimum Result

Well Locked? Yes Difference

Key Number: 3876 COMMENTS

Well Condition: Good

SAMPLE APPEARANCE

Color:Clear-light brown

Phases: None

Odor: None

EQUIPMENT NOTES

eDisposable 1.6"x3/
polyethylene bailer
with new rope

eSolinst water level
meter

eKolor Kut product
detecting paste

Stabilization test not performed. Three well
volumes purged prior to sample collection instead.

No free product detected with paste or observed
in initial bailer volume removed.

Collected ground water sample MW-2:
e 6 - 40 ml vials with HCL
e 1 - 1 liter amber bottle

*Well Volume =
(casing length - static depth) x 0.163

Field Team: STJ/TEM

STJ

Form Completed by: Date Completed:12/26/91




MONITORING WELL

Peer Environmental & Engineering Resources, Inc.

SAMPLING DATA FORM 11 Peavey Road, Chaska, MN 55318
Phone: (612) 448-~6775 Fax: (612) 448-6050

Project/Client Name: CMI Project Number: 1041.01

Well Number: MW-3 STABILIZATION TEST

Date Sampled: 12/26/91 |No|Hours|Gallons|Temp©°C|SC,umhos PH, units|Bailers
removed

Time Collected:10:30 am| 1(10:15| 1.3 - == - 4.5

Sampling Order: 3/3 2(10:18| 2.6 — -— - 9.0

GENERAL DATA 3/10:20( 3.9 —_— el == 13.5

Casing Diameter,in: 2 4110:30| collected sample

Static Depth,ft: 32.58| 5

Casing Length,ft: 40.74]| 6

Well Volume*,gal: 1.33 7

TOR Elev.,ft: 840.29 Maximum Result

Water Elev.,ft: 807.71 Minimum Result

Well Locked? Yes Difference

Key Number: 3876 COMMENTS

Well Condition:

SAMPLE APPEARANCE

Color: Light brown
Phases: None
Odor: None

EQUIPMENT NOTES

eDisposable 1.6"x3’
polyethylene bailer
with new rope

eSolinst water level
meter

eKolor Kut product
detecting paste

Stabilization test not performed. Three well
volumes purged prior to sample collection instead.

No free product detected with paste or observed
in initial bailer volume removed.

Collected ground water sample MW-3:
® 6 - 40 ml vials with HCL
e 1 - 1 liter amber bottle

*Well Volume =
(casing length - static depth) x 0.163

Field Team: STJ/TEM

Form Completed by: STJ Date Completed:12/26/91




APPENDIX F

SLUG TEST DATA AND CALCULATIONS



SLUG TESTS

Slug tests were conducted to assist in evaluating aquifer properties, specifically hydraulic
conductivity. The procedure used to conduct the slug tests is described in Appendix B. This
appendix presents the field data and describes the data analysis performed.

Field data for slug-in tests of the wells are attached to this Appendix. The data were analyzed
using the Bouwer and Rice method. This method is described in the following references:
Bouwer, H., and Rice, R.C., 1976, "Slug Test for Determining Hydraulic Conductivity of
Unconfined Aquifers with Completely or Partially Penetrating Wells": Water Resources
Research, Volume 12, No. 2, P.423-428; Bouwer, H., 1989, "The Bouwer and Rice Slug Test -
An Update": Groundwater, Volume 27, No. 3, p.304-309.
The Bouwer and Rice method is based on the following assumptions:
1. Drawdown of the water table around the well is negligible.
2 Flow above the water table (in the capillary fringe) can be ignored.
3. Head losses as water enters the well (well losses) are negligible.
4, The aquifer is homogeneous and isotropic.
Prior the calculation of hydraulic conductivity, a plot on semilogarithmic paper of water level
recovery data (y) versus time (t) was constructed for each well. The plots are included at the
end of this Appendix.
Hydraulic conductivity (k) was calculated using the following equation:
el Rir) 1, Y,

2L t Y,

€

K =

Where: I, Inside radius of well casing if the water level is above the
perforated portion of the well.

Length of screened, perforated, or otherwise open section of well.
=  Vertical distance between water level in well and equilibrium
(static) water table in aquifer.

Effective radius over which y is dissipated.

Radial distance of undisturbed portion of aquifer from centerline
(well radius or radius of casing plus thickness of sand or gravel
pack and/or developed zone).

¥y, = Initial change in water level, y - intercept from graph.

y. = Value of y at a specified time interval (t) from graph.

Il

t—-‘
I

ﬂw L<
I

—
€
1



Appendix F
Page 2

In order to use the previous equation the value of In Ry/r, was first determined using the
following equation:

& W ) 1.1 +>+w In [(H-L)/r,}
r, LUn(ZJr) Ljr,
Where: L, = Distance from depth of well to water table.
H = Thickness of aquifer.
A and B = Dimensionless coefficients that are functions of L/r,, and estimated

from Figure 3 of Bouwer and Rice (1976).

The variables used in the above described equations and the calculated hydraulic conductivities
are presented in Table 1 of this Appendix.



SLUG TEST DATA SHEET

Test Date: 12/26/91 Site: Former Mobil Service Station -
Agate/CMI
Well No.: MW-1 Project No.: 1041.01
Initial Static Water Level (ft): 32.20 Field Person: STJ/TEM
Depth of Well (ft): 39.69 Slug Size/Type: 3’ x 1.66"/PVC
Slug In Method _ Slug Out Method _
Time Water Level O:m:mm in Water || Time Water Level | Change in Water
(seconds) | Depth (feet) | Level (feet) (seconds) | Depth (feet) | Level (feet)
TEST 1
5 32.17 0.03
10 32.19 0.01
20 32.19 0.01
30 32.20 0
40 32.20 0
TEST 2*
10 32.16 0.04
20 32.18 0.02 _
30 32.19 0.01
40 32.20 0
50 32.20 0
60 32.20 0
Comments:
* = Data used for slug test calculations.

Peer Environmental & mm.m,_zmmz:m Resources, Inc.
11 Peavey Road
Chaska, Minnesota 55318
(612) 448-6775



TABLE 1
VARIABLES USED FOR SLUG TEST CALCULATIONS

VALUES USED

Variable MW-1 MW-2 MW-3
r,, (feet) 0.33 0.33 0.33
L, (feet) 7.49 6.18 8.15
H (feet) 35 35 35
L/, 22.70 18.73 24.70
B 0.30 0.30 0.35
A 2.25 2.20 2.30
L, (feet) 7.49 6.18 8.15
In R /1, 1.96 1.77 2.01
r, (feet)* 0.194 0.194 0.194
t (seconds) 10 10 10
y, (feet) 0.08 0.14 0.17
y, (feet) 0.04 0.038 0.027
K (feet/sec) 3.41 x 10* 7.03 x 10* 8.54 x 10*
K (cm/sec) 1.04 x 10 2.14 x 102 2.60 x 102
NOTES:

* = The r, equivalent value was used in place of r, to account for the porosity of the gravel pack
around the well (see Bouwer and Rice, 1976 p.424).




SLUG TEST DATA SHEET

Test Date: 12/26/91 Site: Former Mobil Service Station -
Agate/CMI
Well No.: MW-2 Project No.: 1041.01
Initial Static Water Level (ft): 29.51 Field Person: STJ/TEM
Depth of Well (ft): 35.69 L Slug Size/Type: 3’ x 1.66"/PVC
Slug In Method 7 Slug Out Method
Time Water Level | Change in Water || Time Water Level | Change in Water
(seconds) | Depth (feet) | Level (feet) (seconds) | Depth (feet) | Level (feet)
3 32.42 0.09
10 32.47 0.04
15 32.49 0.02
20 32.50 0.01
30 32.50 0.01
35 32.505 0.005
40 32.51 0
50 32.51 0
__
Comments:

Peer Environmental & Engineering Resources, Inc.
11 Peavey Road
Chaska, Minnesota 55318
(612) 448-6775




SLUG TEST DATA SHEET

Test Date: 12/26/91 Site: Former Mobil Service Station -
Agate/CMI

Well No.: MW-3 Project No.: 1041.01

Initial Static Water Level (ft): 32.59 Field Person: STJ/TEM

Depth of Well (ft): 40.74 Slug Size/Type: 3’ x 1.66"/PVC
Slug In Method Slug Out Method

Time Water Level | Change in Water || Time Water Level | Change in Water

(seconds) | Depth (feet) | Level (feet) (seconds) | Depth (feet) | Level (feet)

TEST 1 .

i 32.58 0.01

10 32.59 0

20 32.59 0

30 32.59 0

40 32.59 0

50 32.59 0

60 32.59 0

TEST 2*

3 32.50 0.09

10 32.56 0.03

15 32.58 0.01

20 32.59 0

30 32.59 0

40 32.59 0

50 32.59 0

60 32.59 0

Comments:

* = Data used for slug test calculations.

Peer Environmental & Engineering Resources, Inc.
11 Peavey Road
Chaska, Minnesota 55318
(612) 448-6775
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APPENDIX G

LABORATORY ANALYTICAL REPORTS



Cuwiin city testing
corporation

3 662 CROMWELL AVENUE
ST. PAUL, MN 55114
PHONE 612/645-3601

REPORT OF: CHEMICAL ANALYSES

PROJECT: CMI - FORMER MOBIL, #1041.01 DATE: January 14, 1992

REPORTED TQ: Peer Environmental
Attn: Steve Jansen
11 Peavey Road
Chaska, MN 55318

LABORATORY NO: 4410 92-0712

INTRODUCTION

This report presents the results of the analyses of three samples received on December 18, 1991, from a
representative of Peer Environmental. The scope of our services was limited to the parameters listed in the attached
tables.

METHODOLOGY

Analyses are performed according to Twin City Testing Standard Operating Procedures. The procedures are based
on the references stated in the analytical results tables.

RESULTS

The results are listed in the attached tables.

REMARKS

The samples were collected on December 17 through December 18, 1991, and were consumed in the analyses.

TWIN CITY TESTING CORPORATION

&%\@wc& Lol S ke

o
Stephanie A. Kidder Susan D. Max, Director
Project Manager Laboratory Operations
SAK\SDM\clj

AS A MUTUAL PROTECTION TO CLIENTS. THE PUBLIC AND OURSELVES. ALL TWIN CITY TESTING CORPORATION REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS.
AND AUTHORIZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTIONS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR PRIOR WRITTEN APPROVAL



VOLATILE ORGANIC COMPOUND RESULTS

EPA METHOD 8020

(All values are in pg/Kg which is equal to parts-per-billion)

Client ID: P-1/S-8

TCT ID: 272512

Parameter: POL_
Benzene ND 40
Toluene ND 40
Ethyl benzene ND 40
Total xylenes ND 40
Surrogate Recovery:

a,q,e-Trifluorotoluene 104%

Total hydrocarbons

as gasoline 31,000* 250
Surrogate Recovery:

o, o, a-Trifluorotoluene 105%

Date Analyzed: 12/20/91

* Chromatographic profile is not typical of gasoline. Higher boiling hydrocarbons are detected.

PQL = Practical Quantitation Limit

ND = Not Detected

Reference:

twinN citw testing

corporation

EPA Test Methods for Evaluating Solid Waste, SW-846, November 1986, 3rd Edition.
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VOLATILE ORGANIC COMPOUND RESULTS

EPA METHOD 8020
(All values are in ug/Kg which is equal to parts-per-billion)

Client ID: P-1/8-7

TCT ID: 272513

Parameter: POL_
Benzene ND 1,300
Toluene ND 1,300
Ethyl benzene ND 1,300
Total xylenes ND 1,300
Surrogate Recovery:

o,a,a-Trifluorotoluene 78%

Total hydrocarbons

as gasoline 450,000* 8,100
Surrogate Recovery:

a,o,a-Trifluorotoluene 95%

Date Extracted: 12/30/91

Date Analyzed: 12/30/91

* Chromatographic profile is not typical of gasoline. Higher boiling hydrocarbons are detected.

PQL = Practical Quantitation Limit

ND = Not Detected

Reference: EPA Test Methods for Evaluating Solid Waste, SW-846, November 1986, 3rd Edition.
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VOLATILE ORGANIC COMPOUND RESULTS

EPA METHOD 8020
(All values are in ug/Kg which is equal to parts-per-billion)

Client ID: P-2/S-9

TCT ID: 272514

Parameter: ‘POL_
Benzene ND 5
Toluene ND 5
Ethyl benzene ND 5
Total xylenes ND 5
Surrogate Recovery:

o,a,e-Trifluorotoluene 104%

Total hydrocarbons

as gasoline 70* 30
Surrogate Recovery:

o,a,-Trifluorotoluene 110%

Date Analyzed: 12/20/91

* Chromatographic profile is not typical of gasoline.

PQL = Practical Quantitation Limit

ND = Not Detected

Reference:

TF

twin city testing
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EPA Test Methods for Evaluating Solid Waste, SW-846, November 1986, 3rd Edition.
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VOLATILE ORGANIC COMPOUND RESULTS
EPA METHOD 8020

(All values are in ug/I. which is equivalent to parts-per-billion)

Client ID: Method Blank

TCT 1ID:

Parameter: PQL_
Benzene ND 5
Toluene ND 5
Ethyl benzene ND 5
Total xylenes ND 5

Surrogate Recovery:

«,o,e-Trifluorotoluene 104%

Total hydrocarbons

as gasoline ND 30
Surrogate Recovery:

a,o,a-Trifluorotoluene 107%

Date Analyzed: 12/20/91

PQL = Practical Quantitation Limit

ND = Not Detected

Reference: EPA Test Methods for Evaluating Solid Waste, SW-846, November 1986, 3rd Edition.

LABORATORY NO: 4410 92-0712
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FUEL OIL RESULTS
USGS METHOD 82-1004

(All values are in mg/Kg which is equal to parts-per-million)

Sample TCT Total Hydrocarbons Pentacosane Recovery
Identification ID as #2 Fuel Oil (%)
P-1/S-8 272512 2.5 93
P-1/5-7 272513 100 97
P-2/S-9 272514 ND 116
Blank ND 73
Spike 79% Recovery 104
Spike Duplicate 78% Recovery 117
Method Detection Limit 2.0

Date Extracted: 12/23/91

Date Analyzed: 12/26/91

ND = Not Detected

Reference:

Methods for the Determination of Organic Substances in Water and Fluvial Sediments,
U.S. Geological Survey Techniques of Water-Resources Investigations, Book 3,
Laboratory Analysis, Chapter A3.

Leaking Underground Fuel Tank (LLUFT) Field Manual, California State Water
Resources Control Board, Division of Water Quality, December 17, 1987.

LABORATORY NO: 4410 92-0712

corporation

ﬂ twin city testing
@



i

ctwin city testing

corporation

737 PELHAM AVENUE

CHAIN-OF-CUSTODY RECORD

SH&M&Q Yoo

TC 1 No.

B4 (6

X DOCK 4 PROJ. MGR i
S TS AT — FORMEA /HQA{ L =g S?LGH ?E cui &
, PROJECT NAME .
PRER  ShyR@mbOTAL ol 0f T
CLIENT NA 1 CLIENT P $# / PHTﬁCT rﬁ L/%’L) 012./0 2
1) Caungy/ EE N U; JOB NAME
CLIENT ADDRESS (smjﬁr NOMBER, SUITE ETC) BILLTO (CQ_NAME, ADDRESS) , Qﬂ-&fz . 22
N N 3413 Tt TTans RN CUSTODY SEAL INTACT/NUMBER
CLIENT ADDRESS (C\TY, STATE, ZIP) REPORT TO YN
TEMPERJ\TUFIE OF CONTAINE
CLIENT CONTACT/ADDRESS IF DIFFERENT FFIOM ABOVE PHONE ANAKSES PR:SL:Z:EE (NMESHNE) / / / / / / /] / s _JE\ oy
”4[/1’\ (CODE) / / / / / f / / SAMPLE conun :il(? (VAV)
-’——ABWLQ.S Me S REFRIGERATED (YN
SAMPLED BY PRINT NAME/SIGNATURE S /\f /\{ / Y [ /] [ ] ]
CODE A - NONE
T S ‘@_ PREPAY Y/N/U
C-H,50 S
POSSIBLE HAZARD: YES ‘K UNKNOWN —_  (COMMENT BELOW) D- N§2H4 63 ) ERECIIND
E Hel o /"T CHECK AMOUNT
SAMPLE DISPOSAL: RETURN TO CLIENT DISPOSAL BY LAB _A - @
(ADDITIONAL CHARGES MAY BE ASSESSED) =
f
ITEM A DATE TIME NO. OF CONTAINER
NO. e R ?N%)P‘ SAMPLED | SAMPLED CONTAINERS TYPE TCTNG,
| B 4] . -
P /S8 o\ [12-09) X X X 3 |$da @RS
121 /ST | [)2=17-9 X% X 2 |aie= K5
102 [5-10g NEPEEE X x| x 4 e 2725
: ‘i@ '%_K\H 1 ﬂ_}z e
8 _7 }ﬁk/;t % : A ‘
6 Arzal
7
8
9
10

Additional Comments

1261

RELINGUISHED BY / AFFILIATION ‘ DATE ] TIME |

50

ACCEPTED BY / AFFILIATION.

‘ DATE l TIME

[ZAr ///%’fé—um- !

PN
i

FOFE ArvrEaar SRS EAR IRCTDHICTINMN D



Cwin citY testing

corporation

662 CROMWELL AVENUE
ST. PAUL, MN 55114
PHONE 612/645-3601

REPORT OF: CHEMICAL ANALYSES
#1041.01

PROJECT: CMI/FORMER MOBI

DATE: January 17, 1992

REPORTED TO: Peer Environmental
Attn: Steve Jansen
11 Peavey Road
Chaska, MN 55318

LABORATORY NO: 4410 92-0761

INTRODUCTION

This report presents the results of the analyses of four samples received on December 26, 1991, from a representative
of Peer Environmental. The scope of our services was limited to the parameters listed in the attached tables.

METHODOLOGY

Analyses are performed according to Twin City Testing Standard Operating Procedures. The procedures are based
on the references stated in the analytical results tables.

RESULTS

The results are listed in the attached tables.

REMARKS

The samples were collected on December 26, 1991, and were consumed in the analyses.

TWIN CITY TESTING CORPORATION

s\\zmmw\,\r _ h_\m\\N v

mﬁm@rm:mn A. Kidder Susan D. Max, Director
Project Manager Laboratory Operations
SAK\SDM\tlv

AS A MUTUAL PROTECTION TO CLIENTS, THE PUBLIC AND OURSELVES, ALL TWIN CITY TESTING CORPORATION REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS,
AND AUTHORIZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS OR EXTRACTIONS FROM OR REGARDING OUR REPORTS IS RESERVED PENDING OUR PRIOR WRITTEN APPROVAL



VOLATILE ORGANIC COMPOUNDS
MNDH METHOD 465C

(All values are in gg/L which is equivalent to parts-per-billion)

Client ID: MW-1

TCT ID: 272951

Compound: MDL
Acetone ND 500
Ethyl ether ND 250
Benzene ND 50
Toluene 7,000 50
Cumene 97 50
0-Xylene 2,600 50
p-m-Xylenes! 5,200 50
Tetrahydrofuran ND 500
Methyl ethyl ketone ND 250
Ethyl benzene 2,400 50
Methyl isobutyl ketone ND 250
Chloromethane ND 100
Vinyl chloride ND 100
Chloroethane ND 100
Methylene chloride 300 50
Allyl chloride ND 500
1,1-Dichloroethane ND 50
Cis-1,2-dichloroethylene ND 50
1,2-Dichloroethane ND 50
1,1,1-Trichloroethane ND 50
Bromodichloromethane ND 50
1,1-Dichloro-1-propene ND 50
Trichloroethylene ND 50
Dibromochloromethane ND 50
Cis-1,3-dichloro-1-propene ND 50
1,1,1,2-Tetrachloroethane ND 50
1,1,2,2-Tetrachloroethane ND 50

(continued)

!Compounds not separated by this method.

MDL = Method Detection Limit

ND = Not Detected

iF
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VOLATILE ORGANIC COMPOUNDS (continued)

MNDH METHOD 465C

(All values are in ug/L which is equivalent to parts-per-billion)

Client ID: MW-1
TCT ID: 272951
Compound: MDL
1,1,2-Trichlorotrifluoroethane ND 50
Dichlorodifluoromethane ND 100
Bromomethane ND 100
Dichlorofluoromethane ND 100
Trichlorofluoromethane ND 100
1,1-Dichloroethylene ND 50
Trans-1,2-Dichloroethylene ND 50
Chloroform ND 50
Dibromomethane ND 250
Carbon tetrachloride ND 50
1,2-Dichloropropane ND 50
Trans-1,3-dichloro-1-propene ND 50
1,3-Dichloropropane ND 50
1,1,2-Trichloroethane ND 50
1,2-Dibromoethane ND 50
Bromoform ND 250
1,2,3-Trichloropropane ND 50
Tetrachloroethylene ND 50
Chlorobenzene ND 50
1,2-Dichlorobenzene ND 50
1,3-Dichlorobenzene ND 50
1,4-Dichlorobenzene ND 50
Date Analyzed: 1/8/92

1/9/92

MDL = Method Detection Limit

ND = Not Detected

Reference: Minnesota Department of Health, Method 465C.

ﬂ twin citY testing
&
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VOLATILE ORGANIC COMPOUNDS
MNDH METHOD 465C

(All values are in xg/L which is equal to parts-per-billion)

Client ID: MW-2 MWwW-3 Trip Blank

TCT ID: 272952 272953 272954

Compound: MDL
Acetone ND ND ND 10
Ethyl ether ND ND ND 5
Benzene ND ND ND 1
Toluene ND ND ND 1
Cumene ND ND ND 1
o-Xylene ND ND ND 1
p-m-Xylenes’ ND ND ND 1
Tetrahydrofuran ND ND ND 5
Methyl ethyl ketone ND ND ND 5
Ethyl benzene ND ND ND 1
Methyl isobutyl ketone ND ND ND 5
Chloromethane ND ND ND 2
Vinyl chloride ND ND ND 2
Chloroethane ND ND ND 2
Methylene chloride 6 4 3 1
Allyl chloride ND ND ND 10
1,1-Dichloroethane ND ND ND 1
Cis-1,2-dichloroethylene ND ND ND 1
1,2-Dichloroethane ND ND ND 1
1,1,1-Trichloroethane ND ND ND 1
Bromodichloromethane ND ND ND 1
1,1-Dichloro-1-propene ND ND ND 1
Trichloroethylene ND ND ND 1
Dibromochloromethane ND ND ND 1
Cis-1,3-dichloro-1-propene ND ND ND 1
1,1,1,2-Tetrachloroethane ND ND ND 1
1,1,2,2-Tetrachloroethane ND ND ND 1

(continued)

1Compounds not separated by this method.

MDL = Method Detection Limit

ND = Not Detected

LABORATORY NO: 4410 92-0761
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VOLATILE ORGANIC COMPOUNDS (continued)
MNDH METHOD 465C

(All values are in pg/L which is equal to parts-per-billion)

Client ID: MW-2 MW-3 Trip Blank
TCT ID: 272952 272953 272954
Compound: MDL
1,1,2-Trichlorotrifluoroethane ND ND ND 1
Dichlorodifluoromethane ND ND ND 2
Bromomethane ND ND ND 2
Dichlorofluoromethane ND ND ND 2
Trichlorofluoromethane ND ND ND 5
1,1-Dichloroethylene ND ND ND 1
Trans-1,2-Dichloroethylene ND ND ND 1
Chloroform 2 ND ND 1
Dibromomethane ND ND ND 5
Carbon tetrachloride ND ND ND 1
1,2-Dichloropropane ND ND ND 1
Trans-1,3-dichloro-1-propene ND ND ND 1
1,3-Dichloropropane ND ND ND 1
1,1,2-Trichloroethane ND ND ND 1
1,2-Dibromoethane ND ND ND 1
Bromoform ND ND ND 5
1,2,3-Trichloropropane ND ND ND 1
Tetrachloroethylene ND ND ND 1
Chlorobenzene ND ND ND 1
1,2-Dichlorobenzene ND ND ND 1
1,3-Dichlorobenzene ND ND ND 1
1,4-Dichlorobenzene ND ND ND 1
Date Analyzed: 1/8/92 1/8/92 1/8/92

1/9/92 1/9/92 1/9/92

MDL = Method Detection Limit

ND = Not Detected

Reference: Minnesota Department of Health, Method 465C.

LABORATORY NO: 4410 92-0761
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VOLATILE ORGANIC COMPOUNDS

MNDH METHOD 465C

(All values are in gg/L. which is equivalent to parts-per-billion)

Client ID: Method Blank

TCT ID:

Compound: MDL
Acetone ND 10
Ethyl ether ND 5
Benzene ND 1
Toluene ND 1
Cumene ND )|
o-Xylene ND 1
p-m-Xylenes' ND i
Tetrahydrofuran ND 10
Methyl ethyl ketone ND S5
Ethyl benzene ND 1
Methyl isobutyl ketone ND 5
Chloromethane ND 2
Vinyl chloride ND 2
Chloroethane ND 2
Methylene chloride 5 1
Allyl chloride ND 10
1,1-Dichloroethane ND 1
Cis-1,2-dichloroethylene ND 1
1,2-Dichloroethane ND 1
1,1,1-Trichloroethane ND 1
Bromodichloromethane ND 1
1,1-Dichloro-1-propene ND 1
Trichloroethylene ND 1
Dibromochloromethane ND 1
Cis-1,3-dichloro-1-propene ND 1
1,1,1,2-Tetrachloroethane ND 1
1,1,2,2-Tetrachloroethane ND 1

(continued)

!Compounds not separated by this method.

MDL = Method Detection Limit

ND = Not Detected

ﬂ twin city testing
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VYOLATILE ORGANIC COMPOUNDS (continued)
MNDH METHOD 465C

(All values are in ug/L which is equivalent to parts-per-billion)

Client ID: Method Blank

TCT ID:

Compound: MDL
1,1,2-Trichlorotrifluoroethane ND 1
Dichlorodifluoromethane ND 2
Bromomethane ND 2
Dichlorofluoromethane ND 2
Trichlorofluoromethane ND 2
1,1-Dichloroethylene ND |
Trans-1,2-Dichloroethylene ND |
Chloroform ND 1
Dibromomethane ND 5
Carbon tetrachloride ND 1
1,2-Dichloropropane ND 1
Trans-1,3-dichloro-1-propene ND 1
1,3-Dichloropropane ND 1
1,1,2-Trichloroethane ND 1
1,2-Dibromoethane ND 2
Bromoform ND 5
1,2,3-Trichloropropane ND 1
Tetrachloroethylene ND 1
Chlorobenzene ND 1
1,2-Dichlorobenzene ND 1
1,3-Dichlorobenzene ND 1
1,4-Dichlorobenzene ND 1
Date Analyzed: 1/8/92

MDL = Method Detection Limit

ND = Not Detected

Reference:

F

Minnesota Department of Health, Method 465C.

CwinN city testing
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VOLATILE ORGANIC COMPOUND RESULTS
EPA METHOD 8020

(All values are in pg/L which is equivalent to parts-per-billion)

Client ID: MW-1
TCT ID: 272951
Parameter: PQL

Total hydrocarbons
as gasoline 42,000 750

Surrogate Recovery:

a,a,e-Trifluorotoluene 82%

Date Analyzed: 1/7/92

PQL = Practical Quantitation Limit

ND = Not Detected

Reference: EPA Test Methods for Evaluating Solid Waste, SW-846, November 1986, 3rd Edition.

LABORATORY NO: 4410 92-0761
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VOLATILE ORGANIC COMPOUND RESULTS
EPA METHOD 8020

(All values are in ug/L which is equivalent to parts-per-billion)

Client ID: MW.2 MW-3 Method Blank
TCT ID: 272952 272953
Parameter: POL

Total hydrocarbons
as gasoline ND ND ND 30

Surrogate Recovery:

o, o, - Trifluorotoluene 88% 89% 95%

Date Analyzed: 1/7/92 1/7/92 1/7/92

PQL = Practical Quantitation Limit

ND = Not Detected

Reference: Solid Waste, SW-846, November 1986, 3rd Edition.

LABORATORY NO: 4410 92-0761
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FUEL OIL RESULTS
USGS METHOD 82-1004

(All values are in mg/L which is equivalent to parts-per-million)

Sample TCT Total Hydrocarbons Pentacosane Recovery
Identification ID as #2 Fuel Oil (%)
MW-1 272951 ND’ 104
MW-2 272952 ND 107
MW-3 272953 ND 115
Blank ND 114
Spike 85% Recovery 118
Spike Duplicate 81% Recovery 116
Method Detection Limit 0.2

Date Extracted: 1/2/92

Date Analyzed: 1/2/92

* Chromatographic profile is not typical of #2 fuel oil. Lower boiling hydrocarbons are present.

ND = Not Detected

Reference:

Methods for the Determination of Organic Substances in Water and Fluvial Sediments,
U.S. Geological Survey Techniques of Water-Resources Investigations, Book 5,
Laboratory Analysis, Chapter A3.

Leaking Underground Fuel Tank (LU Field Manual, California State Water
Resources Control Board, Division of Water Quality, December 17, 1987.

LABORATORY NO: 4410 92-0761
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APPENDIX I

HYDROGEOLOGIC SETTING AND GROUND WATER
CONTAMINATION CHARACTERIZATION WORKSHEET



Hydrogeologic Setting and Ground Water Contamination Characterization
Petroleum Release Sites
Former Mobil Service Station
4201 Hiawatha Avenue
Minneapolis, Minnesota
MPCA Leak No. 1485

Minnesota Pollution Control Agency
Tanks and Spills Section
May 1991
(Form re-typed by Peer Environmental & Engineering Resources, Inc.)

This worksheet should be completed for all sites which have ground water contamination. It has
several purposes. It summarizes remedial investigation (RI) results and conclusions for use by
Minnesota Pollution Control Agency (MPCA) staff when reviewing the site to determine whether
corrective action will be required to remediate ground water contamination. It also provides
supplementary information on investigation, design and reporting requirements for sites which
have ground water contamination. This worksheet and all other relevant MPCA documents
should be reviewed when developing RI work plans to ensure that all RI requirements and
objectives will be met during the investigation.

Answers to the following questions should be based on the results of the ground water receptor
survey, RI activities, and published geologic literature. The questions should be answered in
the space provided. Attach additional sheets if necessary.

1. Identify and describe the geologic units in which ground water has been impacted by the
petroleum release. What is the thickness (or estimated thickness) and estimated lateral
extent of the impacted unit?

Middle terrace sand deposits. Saturated thickness estimated to be 20-30 feet.
Lateral extent defined on the northwest quadrant of the site, undefined to the west
beneath Hiawatha Avenue. (see Figures 2 and 3)

At all sites with ground water monitoring wells, the RI must include an estimated of hydraulic
conductivity, and provide estimates of the ground water velocity in the impacted unit.
Documentation of how you arrived at these estimates must be provided.

s What is the hydraulic conductivity (K), effective porosity (n), hydraulic gradient (i),
estimated ground water velocity (v) and flow direction in the impacted unit?

Hydraulic Conductivity calculated from slug tests in 3 monitoring wells. Range in
K = 1.04 x 102 ecm/sec to 2.60 x 102 cm/sec; Average K = 1.93 x 10 cm/sec = S5
feet/day. Estimated n = 0.2 - 0.3. Measured i = 0.0013. Calculate v = K i (n)
= 0.24 - 0.36 feet/day. Flow direction is to the west-southwest.
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3.

What is the maximum concentration of benzene and total hydrocarbons detected on the
site? (parts per billion [ppb] units)

Benzene N.D. (MDL = 50 ug/L) Total Hydrocarbons __42,000 ug/L
(Well No. _1_, Date 12/26/91 ) (Well No. _1 _, Date 12/26/91 )

Benzene was N.D. (MDL = 1 ug/L) for MW-2 and MW-3

What is the maximum concentration of benzene and rtotal hydrocarbons detected at or
beyond the property boundary? (ppb units) MW-1 is near the northwest property
corner. No wells installed beyond the property boundary.

Benzene Total Hydrocarbons
(Well No. ___, Date ) (Well No. ___, Date )

Do contaminant concentrations Jor any compound exceed the Recommended Allowable
Limits (RALs), at, or beyond the site boundaries? Yes

Compound Ethyl Benzene, Methvlene Chloride, Toluene
(Well No. _1 _, Date __12/26/91 )

Do sources of contamination (including contaminated soil) remain at the site? (Yes/No)
If Yes, briefly describe. Yes. A limited amount of contaminated soil was left in
place. (see Excavation Report).

Is municipal water supply available at the site and within one mile downgradient of the
site? Yes

Are there presently any water wells which use the impacted aquifer located within one
half mile downgradient of the site, or one mile downgradient of the site if the aquifer
material is fractured? No

Are there any plans for ground water development in the impacted aquifer within one half
mile downgradient of the site, or one mile downgradient of the site if the aquifer material
IS fractured? No

If you answered No to questions 8 and 9, please skip to question 10 and continue.
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If you answered Yes to question 8 or 9, and yes to question 5, corrective action will likely be
required to remediate ground water contamination at the site. The RI report should include a
proposed Corrective Action Design to meet the following cleanup goal and compliance point.

Cleanup Goal: The RALSs for VOCs and one part per million total hydrocarbons.
Compliance Point: At and beyond the site boundaries,

At some LUST sites corrective actions may not be technically capable of achieving remediation
to RALs. For a discussion of the options which should be considered when designing corrective
actions for sites of this type please see the attached MPCA "Corrective Action Design for
Ground Water Remediation to RALs" (May 1991) document.

Stop here if you answered Yes to question 8 or 9.

10.  Are there nonpotable water supply wells which use the impacted unit downgradient of the
site? No

11.  Does the plume currently discharge to surface water? If yes, what is the estimated width
of the plume at the shore of the surface water body, and what are the estimated
concentrations of the following contaminants at the shore of the surface water body: (the
estimation method should be described in the text of the RI report.) No

Benzene , Ethyl Benzene
Total Hydrocarbons

, Toluene , Xylenes

J
—_——

If the answer to question number 11 is Yes, the use category of the surface water body should
also be determined, in accordance with Minnesota Rules Chapter 7050, and reported.

12. Does the plume have a projected point of entry to surface water? (Yes/No) If Yes, what
is the distance from the downgradient edge of the Dlume to the surface water body? No

If you answered Yes to question 12, the RI report should characterize the hydrogeologic
conditions and land use between the site and the surface water body, and should assess the
potential for the plume to discharge to surface water and the likelihood of future ground water
use in the vicinity of the plume.

13. Is the impacted unir a bedrock aquifer? No
14.  Has contamination Jrom the site impacted a Quaternary surficial or buried aquifer that

is presently used as a drinking water aquifer anywhere within a two mile radius of the
site? No
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Stop here if you answered Yes to question 13 or 14, If you answered No to both questions 13
and 14, please continuye.

15.

16.

17.

18.

19.

20.

Identify and describe the uppermost drinking water aquifer in the site vicinity. What is
the depth to the top of the uppermost drinking water aquifer? What is the water level in
the uppermost drinking aquifer? St. Peter Sandstone. Depth to top of the St. Peter
Sandstone estimated to be 78-90 feet. An unconfined water table is estimated to
occur in the St. Peter Sandstone at a depth of 94 feet (elevation 744).

Is there a confining unit berween the impacted unit and the uppermost drinking water
aquifer? What is its thickness and extent? Yes, the Platteville Limestone bedrock
formation and possibly a till layer over bedrock. The till if present is probably no
greater than 10 feet thick. The Platteville limestone is estimated to range from 18-44
feet thick.

Is the uppermost drinking water aquifer a karst unit or a sole source aquifer? No

Are there any existing or abandoned wells within approximately 1,000 feet downgradient
of the site? No

Are there any other site specific conditions which increase the risk of cross contamination
Jrom the impacted unit to g drinking water aquifer? No

Based on the answers to questions 14 through 18 and any other site specific information
available, summarize and assess the risk of cross contamination Jrom the impacted unit
10 the uppermost drinking water aquifer. Based on the presence of a confining layer,
and that removal of the primary source (tanks) and substantial removal of the
secondary source (contaminated soil) of contamination has been performed, the risk
of cross contamination appears low,



