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Remedial Investigation Report Form mmﬁmm Vi
Fact Sheet #3.24
April 1996 AUG 12 1996

MPCA. HAZARDO =

This form must be completed for all sites in which a remedial investigation (RI) is cond(ARTE-RIVISION
includes either a Limited Site Investigation (LSI) or a full RI. Completing this form will provide the
MPCA with the minimum amount of information necessary for a full RI. Additional information should
be included if deemed important for making a site cleanup decision. If the consultant has concluded that
a Limited Site Investigation is applicable to this site, Section 6 and Section 7 may be deleted from this
report.

Refer to MPCA fact sheet #3.19 “Leaking Underground Storage Tank Investigation and Cleanup Policy”
for guidance for the overall objectives of an RI and other MPCA fact sheets regarding investigations.

When a tank has been excavated, refer to fact sheets #3.6 “Excavation of Petroleum Contaminated Soil”
and #3.7 “Excavation Report Worksheet for Petroleum Release Sites™ for reporting requirements.

If free product is discovered, the initial reporting should be done in accordance with fact sheet #3.3 “Free
Product: Evaluation and Recovery” and fact sheet #3.4 “Free Product Recovery Report Worksheet.”

Leak Number: LEAKO0000_8723 Date: _August 29, 1995
Responsible Party: Holiday Stationstores, Inc. R.P. phone #: (612)830-8899

Facility Name: _Holiday Stationstore No. 022

Facility Address: _5247 Minnehaha Avenue City: Minneapolis, MN
County: Hennepin Zip Code: 55417
Location of site: LAT: _483.831 LONG: 4,973,726 Circle one: UTM
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Section 1: Emergency and High Priority Sites

1. Is an existing drinking water well impacted? NO
2. Are there existing vapor impacts? NO
3. Is there an existing surface water impact as indicated by 1) a product sheen NO

on the surface water or 2) a product sheen or volatile organic compounds in
the part per million range in ground water in a well located close to the
surface water.

4. Has the release occurred in the last 30 days? NO
5. Has free product been detected at the site? NO
6.  Is sand or gravel aquifer impacted which is tapped by water wells within or YES

potentially within 500 feet from the edge of the plume or does impacted soil
overlie a karsted limestone or fractured bedrock? If yes, explain:

Platteville limestone is present at about 20 feet beneath the site. The water table corresponds
approximately with the soil/bedrock interface.
Ifyou answered YES to any of questions 1 through 6 above describe below the actions taken to date

to reduce or eliminate the risk posed by the release.

The groundwater in the bedrock was investigated to determine whether it had been impacted. See
Section 6.

Section 2: Site and Release Information
2.1 Describe the land use and pertinent geographic features within 1,000 feet of the site.
The land use adjacent to the site along Minnehaha Avenue is primarily commercial. Residential

arecas occupy the area west and south of the site. East of the site is open parkland (Minnehaha Park
and the Mississippi River bluffs).
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Provide the following for all tanks that have been at the site:

Table 1.

UST or
Tank # AST Capacity Contents Age Status* Condition
1 UST 10,000 gal. | Gasoline ~25 yrs. | Removed 8/29/95 | Fair—rust/pits
2 UST 12,000 gal. | Gasoline ~25 yrs. | Removed 8/29/95 | Good—some rust
3 UST 12,000 gal. | Gasoline ~25 yrs. | Removed 8/29/95 | Good—some rust

*Indicate: removed (date), abandoned in place (date), or currently used

Notes:

2.2 Describe the status of the other components of the tank system(s), (i.e., piping and dispensers) for
those tanks listed above.

All tanks, piping, and dispensers were removed from the site and were replaced with three
8,000-gallon gasoline tanks. All piping and dispensers were also removed and replaced with up-to-
date systems with leak prevention/detection devices (see Figure 2).

2.3 Identify and describe the source or suspected source(s) of the release.

Actual source(s) of release are unknown. It is suspected that the sources were via tank overfills and
dispenser leaks based on the pattern of soil contamination (see Figures 3 and 4).

2.4  What was the volume of the release? (if known): Unknown gallons

2.5 When did the release occur? (if known): Unknown

Section 3: Excavated Soil Information

3.1 Was soil excavated for off-site treatment?

Date excavated:

Volume removed:

4
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If YES then complete the fact sheet #3.7 “Excavation Report Worksheet for Petroleum Release
Sites” and include it as an appendix.

8/29-9/12/95
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cubic yards
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3.2 Indicate soil treatment type: —_land treatment
X __ thermal treatment
composting/biopiling
other (

Name and location of treatment facility:  C.S, McCrossan, Inc.: Maple Grove, MN

Section 4: Extent and Magnitude of Soil Contamination

4.1 Were soil borings conducted in or immediately adjacent to all likely source areas YES
(e.g., UST basins, AST areas, piping, dispensers, remote fill pipes, known spill
areas)?

4.2 To adequately define the vertical extent of contamination soil borings should be NO

completed at least five feet below the water table or ten feet below the deepest
measurable (field screening and visual observation) contamination, whichever is
deeper. Were all soil borings completed to the required depth?

Borings were advanced to the top of bedrock.

4.3 To adequately evaluate site stratigraphy at least one boring should be completed NO
20 feet below the water table, unless a confining layer is present. Was this done?

The water table was approximately coincident with the bedrock surface.

If you answered NO to any of the three previous questions, explain why the borings were not
conducted in the required locations or to the required depths (see fact sheet #3.19 “Soil and
Ground Water Investigations Performed During Remedial Investigations” regarding exceptions
and MPCA approval for depth of drilling):

4.4 Indicate the drilling method: X __ hollow-stem auger—upper well bores (3)
—___ Sonic drilling
X__ push probes—soil borings (5)
____ other(

Note: contact MPCA staff hydro before use of flight augers)

2327776\40606-1/TMN



Table 2.

Complete the following table indicating jar headspace results (in ppm) for soil samples from soil borings.

ASTM Soil Classification Depth Soil Boring
(ft) GP-1 | GP-2 | GP-3 | GP-4 [ GP-5 | MW-1 | MW-2 | MW-3
SP 57 or 4-6 — — |03 | 50|92 13 1.1 2.1
SP 10-12 or 9-11 —_ — | 11| 21 |87 | 1.0 1.2 4.0
SP 16—17 or 14-16 28 | 310 | 48 | 9.0 | 32 | 0.4 1.0 1.8
SP 17-19 2.7 | 230 — — — —
SP 19-21 — = — 52 0.4 2.4
Limestone at 20-21 ft. —_ — — — — — —

Notes: PID measurements in ppm.

— Not sampled.

Locations shown on Figure 5. See logs in Appendix D.
Table 3.

Indicate the laboratory analytical results for soil samples in mg/kg.

Well/Boring, Depth

(ft) Date Analyzed | Benzene | Toluene | Ethylbenzene | Xylene | GRO DRO
GP-1 (17-19") 9/5/95 <0.050 <0.050 <0.050 <0.050 <2.5 <25
GP-3 (15-17") 9/5/95 <0.050 <0.050 <0.050 <0.050 <2.5 <25
GP-4 (15-17") 9/5/95 <0.050 <0.050 <0.050 <0.050 <2.5 <25
GP-5 (15-17") 9/5/95 <0.050 <0.050 <0.050 <0.050 <2.5 <25

Notes:(use less than symbols to show detection limits)
NA: Not Analyzed
Locations shown on Figure 5. See Matrix Report in Appendix B.

6
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Table 4.

Indicate other notable contaminants (either petroleum or non-petroleum derived) detected in soil
samples. Indicate contaminant and list in reported units mg/kg.

Well/Boring, Date
Depth (ft) Analyzed
NA
Notes:
4.5 If any non-petroleum compounds were detected list them below and identify possible sources of

4.6

these compounds.

NA

Describe the vertical and horizontal extent and magnitude of soil contamination.

The horizontal extent of soil contamination is depicted on Figures 3 and 4 based on the excavation
sampling (Appendix A) and the soil borings. Soil contamination in the two tank basins was
removed to a depth of 15 to 16 feet. These were the most impacted areas of the site. Contaminated
soil remains beneath each basin and in the west sidewall of basin No. 1. The base of tank basin
No. 2/3 had GRO soil contamination remaining of 3,000 to 4,300 ppm. Basin No. 1 showed GRO
at 450 ppm remaining at the base and 770 ppm in the west sidewall soil.

The soil contamination in the area of the dispensers appeared to be less than in the basin areas. Soil
in the dispenser areas was generally discolored, light grey, with stale petroleum odors. The most
impacted soil (upper 5 feet) was removed from the dispenser areas. The bottom samples from the
north and middle dispensers after excavation had GRO concentrations of 40 and 68 ppm; the south
had no detected concentrations. Boring GP-3 through GP-5 showed limited horizontal spreading
from the dispenser areas.

2327776\40606-1/TMN




Section 5: Aquifer Characteristics/Ground Water Contamination
Assessment

5.1 Indicate the hydraulic conductivity and the method used to determine it. Attach all supporting
information for the determination in the Methodologies appendix:

2x 102 cm/sec* X ___ estimate from reference
slug test
permeability test
Hazen approximation from grain-size distribution
*  Estimated from previous tests on the Platteville limestone in the area (U.S. Air Force Base,
Barr, 1993).

5.2 Indicate the thickness of the aquifer. If the investigation does not provide enough information to
determine the aquifer thickness, assume the aquifer is greater than 20 feet thick:

less than 10 feet
between 10 and 20 feet
xwe\mﬁcxw@aaw*

*  Assumes Platteville Formation is greater than 20 feet thick above the Glenwood Shale in the
area.

5.3 Describe in detail the geology underlying the site including confining layers, bedrock formations
and the lateral extent of these formations:

Refer to boring logs (Appendix D) and Figure 6 for geologic information. The stratigraphy of the
site is a thin layer of silty to clayey sand fill over sand alluvial terrace deposits with minor clay
layers. Bedrock (Platteville limestone) is present at a depth of approximately 20 feet. The water
table approximately coincides with the alluvium/bedrock contact. The Geologic Atlas of Hennepin
County (MGS, 1989) confirms the stratigraphy.

The impacted aquifer or the aquifer that is likely to be impacted at the site is considered a resource
aquifer if one of the following situations exist:

® The aquifer is a current water supply source.

® The water bearing unit has a hydraulic conductivity greater than 1 X 107 cm/sec and a
minimum thickness of 10 feet.

® The water bearing unit has a hydraulic conductivity between 1 X 107 cm/sec and 1 X 10°?
cm/sec and a minimum thickness of 20 feet.

® The water bearing unit has a hydraulic conductivity less than 1 X 107 cm/sec and no other
viable source of water supply is available. (Bedrock may be considered a resource aquifer if it
is the only water supply available.)

8
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5.4 Based on the aquifer characteristics and water supply availability, is the aquifer
at the site a resource aquifer? YES
5.5 Ifother water supplies are available, explain.
The site is within the city limits of Minneapolis. City water has been available in the area for many
years.
5.6 Are there any other reasons the impacted aquifer should not be considered a resource aquifer?

The Platteville Formation is generally not considered an aquifer in the area. Areas wells are
completed within the St. Peter Formation or deeper aquifers.

Table 5.

Indicate the water level measured in all of the soil borings.

Soil Boring
GP-1 GP-2 GP-3 GP-4 GP-5
Water Level Depth, ft. | 19 18.5 NA 18 NA
Notes: See boring logs (Appendix D).
5.7 Is contaminated soil in contact with ground water? YES

If YES or if ground water contamination appears likely then complete tables 6 and 7 below.

2327776\40606-1/TMN
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Table 6.
Indicate the laboratory analytical results for water samples collected from the borings, temporary wells
or push probes.
Well/Boring
Number Date Analyzed | Benzene | Toluene | Ethylbenzene | Xylene GRO DRO

GP-1 9/5/95 4.0 <1.0 3.0 14 170 <250

GP-2 9/5/95 <200 2,200 2,100 17,000 43,000 <50,000

GP-4 9/5/95 <1.0 <1.0 <1.0 2 <100 <250

Notes: Concentrations in pg/L. See Matrix Report in Appendix B.

Table 7.

Indicate other notable contaminants (either petroleum or non-petroleum derived) detected in water
samples collected from the borings, temporary wells or push probes. Indicate contaminant and report in

units of ug/L (ppb).
Well/Boring Date
Number Analyzed
NA

Notes: No other compounds were analyzed.

5.8 Ifany non-petroleum compounds were detected list them below and indicate whether they exceed
the HRLs. Also, identify possible sources of these compounds.

No other compounds were analyzed.

10
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5.9

5.10

5.11

If contaminated soil is not in contact with ground water, what is the distance separating 0 _feet
the deepest contamination from the surface of the water table? Was this distance measured
during site activities, referenced from geologic information, or estimated based on

professional opinion during a site visit?

A limited area of contaminated soil is in contact with groundwater in the former tank basin areas.

Describe observations of any evidence of a fluctuating water table and a seasonal high water table
(e.g., mottling). Also, from other sources of information describe the range of
natural water table fluctuations in the area.

No field evidence of fluctuating water table in borings. Up to 2 feet of fluctuation was observed in
the monitoring wells over a two-month period.

In your judgment, is there a sufficient distance separating the petroleum contaminated NO
soil (or an impacted non-resource aquifer) from the underlying resource aquifer to prevent
petroleum contamination of the resource aquifer? Please explain in detail. In your

explanation consider the data and information of this section as well as the nature of the

petroleum release (i.e., volume, when it occurred, petroleum product).

Contaminated soil is in contact with the groundwater, however, the bulk of soil was removed from
the site. Only a thin zone of impacted soil remains at the water table beneath the former tanks. No
further migration of soil contaminants to the water table would be anticipated beyond what is
already present at the water table. The site is capped by concrete (limiting infiltration) and further
contributing sources to the soil (former unlined tanks/dispensers) have been removed.

2327776\40606-1/DSD
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Additional Ground Water Investigation

Complete Section 6 and Section 7 only if: 1) a resource aquifer has been impacted at or above
Minnesota Department of Health Health Risk Limits (HRLs), 2) a resource aquifer has been impacted
below the HRLs, but the levels are likely to reach the HRLs, or 3) there is an insufficient distance
separating the petroleum contaminated soil (or an impacted non-resource aquifer) from the underlying
resource aquifer. Regardless of whether you are submitting a Limited Site Investigation or a full RI, all
sections following Section 7 must be completed.

Section 6. Extent and Magnitude of Groundwater Contamination

Table 8.
Monitoring well construction.

Unique Relative Riser Height Bottom of Screen

Well Well Surface Above Well Interval
Number Number Date Installed Elevation Grade (Elevation) (Elev. - Elev.)

MW-1 578612 4/30-5/10/96 99.61 2.0' 65.6' 74.6-65.6'
MW-2 578611 4/30-5/10/96 100.21 1.9' 62.3' 73.3-62.3'
MW-3 578613 4/30-5/10/96 99.88 At-grade 68.9' 77.0-68.9'

Notes:  Site relative elevation reference from “x” on top of light pole concrete base in northwest corner
of property along Minnehaha Avenue (B.M. relative elevation = 100.00 ft.).

Table 9.
Water table summary.
Depth of Water Depth of
Well from Top of Product Water Below Relative Groundwater
Number Date Casing Thickness Grade Elevation
MW-1 5/16/96 20.72 NA 18.7' 80.45'
7/2/96 20.51 NA 18.5' 80.66'
MW-2 5/16/96 23.65 NA 21.8' 77.94'
7/2/96 21.05 NA 19.2' 80.54'
MW-3 5/16/96 16.21 NA 16.2' 82.51"
7/2/96 17.93 NA 17.9' 80.79'

Notes: See Figures 7 and 8 for groundwater contours. Groundwater is above open-hole intervals.

6.1 Were any deep monitoring wells completed at the site? NO
IfYES, which are deep wells?

Since groundwater is below the rock interface in some portions of the site and above the interface in
others and wells could not be completed across the rock interface according to well code, all three

12
2327776\40606-1/TMN



RI Report
Page 13

wells were constructed as open to bedrock boreholes below the rock interface in order to provide a
monitorable groundwater unit. Caving weathered bedrock in the upper 2 to 3 feet caused need to
set casings several feet into the rock to keep an open hole.

Before a deep well is installed contact the MPCA project hydrologist for guidance on its necessity
and placement. A deep monitoring well may be necessary if 1)contamination exist more than

10 feet below the water table or 2) the impacted aquifer is a resource aquifer or is hydraulically
connected to a resource aquifer presently utilized by a water supply well located within 500 feet of
the site.

Provide estimates of the following additional aquifer parameters:

Horizontal Gradient (dh/dl): 2x10%t04x 1072

Vertical Gradient (dv/dl): Unknown

Porosity: 0.20

Flow direction: East

Hydraulic Conductivity (K) 2x10* m/s

Pore velocity: 63 to 1.200 meters/year

(average linear velocity)

Table 10.
All ground water monitoring data should be collected from a minimum of two quarterly sampling events.

Indicate the laboratory analytical results for water samples.

Well # Date Benzene | Toluene | Ethylbenzene | Xylene | MTBE GRO DRO
MW-1 5/20/96 <1.0 <1.0 <1.0 <1.0 <1.0 <50 —
7/11/96 <0.6 <1.0 <1.0 <1.0 —_ <50 —
MW-2 5/20/96 <1.0 <1.0 <1.0 <1.0 <1.0 <50 —
711/96 <0.6 <1.0 <1.0 <1.0 — <50 —
MW-3 5/20/96 <1.0 <1.0 <1.0 <1.0 <1.0 <50 —
7/11/96 <0.6 <1.0 <1.0 <1.0 - <50 —

Notes: (All units ug/L, < denotes detection limits.)

2327776\40606-1/TMN
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Table 11.
Indicate other notable contaminants (either petroleum or non-petroleum derived) detected in water
samples.
Date
Well # Analyzed 1,2 DCA

MW-1 5/20/96 <1.0

MW-2 5/20/96 1.9

MW-3 5/20/96 2.7

Notes: units in pg/L

6.2

6.3

6.4

6.5

14

If any non-petroleum compounds were detected list them below and indicate whether they exceed
the HRLs. Also, identify possible sources of these compounds.

1,2-Dichloroethane was detected at the site in MW-2 and MW-3 samples at concentrations below

the HRL of 4 pg/L. Potential source upgradient of the site is unknown.

Is there a clean or nearly clean (below HRLs) downgradient monitoring well located along the
longitudinal axis of the contaminant plume? (approximately 20 degrees plus or minus the axis)

YES
Wells MW-2 and MW-1 are situated downgradient or slightly sidegradient of the plume and have
shown no impacts.
Is there a worst case well completed through the source area of the release? NO

Ifyou have answered NO to any of the above three questions, please explain why a well was not
completed in the required location.

A groundwater sample was collected at each of the worst-case locations during the limited site

investigation (see Table 6 and Figure 5).

Provide an estimate of the longitudinal length of the dissolved contaminant

plume: NA _feet

No plume was identified.

2327776\40606-1/TMN
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6.6 Describe the extent and magnitude of the ground water contamination:

The maximum groundwater concentrations were detected at the locations of the former tank basins
(GP-1 at 170 pg/L GRO; GP-2 at 43,000 pg/L GRO). Only trace amounts of xylenes were detected
in the dispenser area water sample. No impacts were noted in water samples collected from within
the bedrock downgradient of the site.

2327776\40606-1/TMN
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Section 7: Evaluation of Natural Attenuation
Table 12.
Complete the bioactivity data in the table below. Data should be from two quarterly rounds of sampling.

Refer to the fact sheet #3.21 “Assessment of Natural Biodegradation at Petroleum Tank Release Sites”
for acceptable methodologies and indicate the chosen method in the Methodologies appendix.

Dissolved
Monitoring Oxygen Nitrate (Fe ll) (H,S, HS)
Well . Temp. -C pH (mg/L) (mg/l) (mg/L) (mg/L)

MW-1 5/16/96 | 11.5 6.9 0.2 0-2.5 6 0

7/2/196 | 12 7.0 0.2 —_ 9 0
MW-2 5/16/96 | 12.9 6.9 0.2 0 6 0

7/2/96 | 13 71 0.2 — 7 0
MW-3 5/16/96 | 13.3 6.9 0.2 0 7 0

7/2/96 | 13 71 0.2 0 7 0.15

Notes:

7.1  Discuss the results of the bioactivity evaluation. Specifically, compare the concentrations of the
inorganic parameters inside and outside the plume.

None of the wells showed impacts from petroleum compounds; therefore, there is no significant
variation of inorganic parameters between wells. Temperature and pH conditions are optimal to
support natural degradation.

7.2 Inyour judgment, is natural biodegradation occurring at this site? Please explain. YES

1t is difficult to evaluate with certainty the degree of natural attenuation at the site based on the site
data. However, the thin, sandy, porous water table area where the contaminants were noted should
provide optimal conditions for biologic activity. The bulk of the source area has been removed and
remaining impacted groundwater appears to be of limited areal extent.

16
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Section 8: Well Receptor Information/Assessment

Include in the appendices of this report: 1) a list of addresses within 500 feet from the edge of the plume
and confirmation of status of water supply from the city utility billing department; 2) well logs; and

3) map showing ¥ mile radius, 500 foot radius, water supply wells, other potential petroleum sources,
and addresses for properties within 500 feet.

Table 13.

Complete the following table for all water supply wells located within 500 feet of the edge of the plume
and any municipal or industrial wells found within %: mile.

Total Base of Distance &
Unique Ground Depth Casing Static Direction
Well # Elevation (ft) (ft) Elevation | Aquifer Use Owner from site
NA
Notes:  No wells were located within 500 feet. Three wells were present within 1/2 mile of the site as

in Figure 9. No municipal or industrial wells were indicated. Well logs are presented in

Appendix F.

8.1 Is municipal water available in the area?

8.2  Were all property owners within 500 feet of the nearest edge of the contaminant
plume successfully contacted to determine if water wells are present?

If No, please explain.

YES

NO

Property owners were not contacted. Addresses were provided to the City of Minneapolis for

comparison to water records. All addresses were reportedly connected to city water.

8.3  Discuss the results of the ground water receptor survey and any analytical results from sampling
conducted at nearby water wells. Comment on the risks to water supply wells identified within 500
Seet from the edge of the plume as well as the risk posed by or to any municipal or industrial wells
SJound within ¥: mile. Specifically indicate whether water supply wells identified utilize the

2327776\40606-1/DSD
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impacted aquifer. (Note: an impacted aquifer separated from another aquifer by a clay lens is not
considered a separate aquifer.)

The two wells located upgradient of the site are screened within the St. Peter Sandstone and the
wells are located 3/8 to 1/2 mile away. The well located in the most downgradient direction
(241537) is a deep well open to the Prairie du Chien, Jordan, to the Mt. Simon formations.
Impacted groundwater from the site does not appear to be present in the bedrock downgradient of
the release arcas where groundwater intersects the bedrock. Therefore, the location, distance, and
depths of the potential receptors suggest limited risks associated with groundwater from the site to
area wells.

8.4  Are there any plans for groundwater development in the impacted aquifer within
one half mile of the site, or one mile downgradient of the site if the aquifer is fractured?
Please give the name, title and phone number of the person that was contacted for this
information. NO

Phone

The unconsolidated alluvium in the area would not be used as a source of water due to its limited
thickness. The Platteville formation may not be used as a source of groundwater in the area per
Minnesota Department of Health well code due to an insufficient overburden thickness above the
Platteville (MGS Hennepin County Geologic Atlas, 1989; Plate 8 of 9).

Section 9: Surface Water Risk Assessment
9.1 Are there any surface waters or wetlands located within % mile of the site? YES

I YES, indicate its name:

9.2 If surface water is present downgradient of the site, is there a clean downgradient
soil boring or monitoring well located between the site and the surface water? YES

IfNO, we assume that contamination discharges to surface water. Therefore, complete the
Jfollowing information:

Name of receiving water:

Plume width, (W): feet
Plume thickness, (H): Seet
Hydraulic conductivity, (K): gal/day/f¥’

18
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Horizontal gradient, (dh/dl): (unitless)

Discharge, (Q) = H*W*K*(dh/dl)/1440 gal/min

If YES, identify them and indicate the distance to these features and discuss the contamination risk
potential.

Wells MW-1 and MW-2 showed no petroleum impacts to the groundwater. The risk of petroleum
contaminants from the groundwater to be discharging to the surface water appears to be minimal.

2327776\40606-1/DSD
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Section 10: Vapor Risk Assessment/Survey
10.1 Is there a history of vapor impacts in the vicinity of the site ? NO

If YES, describe:

10.2 Is there any indication that free product or highly contaminated groundwater
may be traveling offsite within the utility corridors? If YES, have they been investigated with
borings or push probes? NO

10.3 Discuss the potential for vapor migration/accumulation near the site. In your discussion consider:
soil types, product type, presence and distribution of free product or high concentrations of
dissolved product. Also, compare the depth of contamination with the location of underground
utility lines, location and depth of storm and sanitary sewers and location of nearby basements.

Vapor migration potential is low at the site. No basements are located on-site and contamination
appears to be confined to the site in a small area. Remaining significant contamination is confined
to a narrow band of soil below a depth of 15 to 16 feet in the former tank areas. Ultility corridors
are located along or beneath the streets away from areas of contamination. Ultility locations are
included in Appendix F.

If the vapor risk assessment indicated a risk of vapor impacts to buildings or utilities, complete the
following table with vapor monitoring data collected. Location numbers should be mapped on an

accompanying figure of the surveyed area.

Table 14.

Location # Date PID reading (ppm) Percent of the LEL

NA

Notes: No vapor monitoring data collected.

10.4 Describe and interpret the results of the vapor survey.

A vapor survey was not conducted. See response No. 10.3 for a discussion of the relative vapor
risks.

20
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Section 11: Discussion

111

11.2

11.3

Discuss the risks associated with the remaining soil contamination?

Soil contamination remains on-site, primarily within a thin (1- to 3-foot thick) zone above the
shallow water table. Although significant concentrations of petroleum compounds were detected in
the bottom samples collected from the tank basins, remaining soil did not appear to be heavily
impacted (no free product saturation or oiliness). Soil contamination does not pose any direct
contact or vapor migration risks at the site due to the depth and limited extent of the remaining soil.
No basements or utility corridors intersect contaminated soil; these structures are located off-site,
away from the source areas. Contaminated soil in contact with the groundwater is a source to
shallow groundwater contamination. This impact to groundwater is lessened due to removal of the
bulk of the source material, and an impervious concrete cap limiting further downgradient
migration.

Discuss the risks associated with the impacted ground water?

The impacted groundwater at the site does not appear to pose any significant risks to the public or
environment. The site water table straddles alluvial sediments and the Platteville limestone. With
the exception of the former tank basin locations, limited groundwater impacts were identified at the
site. No impacts were identified within the Platteville limestone. The only potential receptors to
groundwater have wells screened in the St. Peter or deeper formations, separated from the water
table aquifer by the Platteville and Glenwood formations. Groundwater flow is to the east toward
the Mississippi River, located approximately 1/4 mile away. It does not appear that dissolved-
phase contamination in site groundwater is migrating to the river.

Discuss other concerns not mentioned above;

The property is located within an established commercial/light industry corridor along Minnehaha
Avenue. It is unlikely that land-use patterns would change in that area.

2327776\40606-1/DSD
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Section 12: Conclusions and Recommendations

Recommendation for site: _X__ site closure
—___additional vapor monitoring
—__additional ground water monitoring
____active cleanup
The recommendation above should be based on fact sheet #3.1 “Leaking Underground Storage Tank
Investigation and Cleanup Policy.” Describe below how you applied the policy to support your
recommendation.

The policy strives to limit risks to public health and the environment. Based on the investigations at the
site, risks to potential receptors appear to be very low. Vapor risks are not present and groundwater risks
appear minimal under the current land use. With the bulk of contamination removed from the site,
sources to future contamination removed/upgraded, and existing conditions showing very limited threat to
public health and the environment, the remaining contamination should be left to degrade naturally over
time.

If additional monitoring is recommended, indicate the proposed monitoring schedule and frequency:

No additional monitoring is recommended.

If active cleanup is proposed then MPCA staff will review this remedial investigation report at a higher
than normal priority to determine if active cleanup is required. We will respond with either a request for
proposal for additional monitoring or a corrective action design report. Please indicate below what
cleanup technology you are considering at this time.

22
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Section 13: Required Figures

Indicate attached figures:
_X_ Figurel  Sitelocation map
_X_ Figure2  Sitemap
_X_  Figure3  Excavation soil screening locations
_X_ Figure4  Excavation analytical soil sampling locations
_X  Figure5  Boring and well locations
_X_ Figure6  Geologic cross section A’-A’
_X_ Figures 7 Groundwater contours
and 8
_X_  Figure9  Well search results

2327776\40606-1/TMN



Section 14: Appendices

Indicate attached appendices.

Appendix A

Appendix B

b b b

Appendix C

Appendix D

e

Appendix E

Appendix F

alle

Appendix G

24
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Excavation Report Worksheet for Petroleum Release Sites.
Laboratory analytical reports for soil and ground water.

Methodologies and procedures, including field screening of soil, other field
analyses, soil boring, soil sampling, well installation, and water sampling.

Geologic logs for each well or boring using attached template.

Well construction diagrams and copies of the Minnesota Department of Health
Well Record using attached template.

Copies of water supply well logs with legible unique numbers.

A list of addresses within 500 feet from the edge of the plume and
confirmation of status of water supply from the city utility billing department.
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Section 15: Consultant (or other) information

By signing this document, I/we acknowledge that we are submitting this document on behalf of and as
agents of the responsible person or volunteer for this leaksite. I/we acknowledge that if information in
this document is inaccurate or incomplete, it will delay the completion of remediation and may harm the
environment and may result in reduction of reimbursement awards. In addition, I/we acknowledge on
behalf of the responsible person or volunteer for this leaksite that if this document is determined to
contain a false material statement, representation, or certification, or if it omits material information, the
responsible person or volunteer may be found to be in violation of Minn. Stat. § 115.075 (1994) or Minn.
Rules 7000.0300 (Duty of Candor), and that the responsible person or volunteer may be liable for civil
penalties.

Name and Title: Signature: Date signed:
michosl A. Cornes - rmu@»xu.m\no\wvb.o* iﬂ&\:ﬂh@\\ 86 | %
[/
A
[/
Company and mailing address: Barr Engineering Company
8300 Norman Center Drive

Minneapolis, MN 55437-1026

Phone: (612)832-2600

Fax: (612)832-2601

Upon request, this document can be made available in other formats, including Braille, large print and
audio tape. TTY users call 612/282-5332 or Greater Minnesota 1-800-657-3864.

2327776\40606-1/TMN
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EXCAVATION REPORT WORKSHEET FOR PETROLEUM RELEASE SITES
Fact Sheet #4
Minnesota Pollution Control Agency
LUST Cleanup Program
April 1993

Complete the information below and submit to the Minnesota Pollution Control Agency (MPCA) Tanks
and Spills Section to document excavation and treatment of petroleum contaminated soil. Conduct
excavations in accordance with "Excavation of Petroleum Contaminated Soil" (Fact Sheet #13). Please
attach any available preliminary site investigation reports to this excavation report.

Attach additional pages if necessary. Please type or print clearly.

The excavation report deadline is 10 months from the date of receipt of the standard letter. A shorter
deadline may be established by MPCA staff for high-priority sites.

I. BACKGROUND
A. Site: Holiday Stationstore #022 B. Tank Owner/Operator: Holiday

Stationstores, Inc.
Street: 5247 Minnehaha Ave.

City, Zip: Minneapolis, MN 55417 Mailing Address: PO Box 1224
County: Hennepin Street/Box: 4567 W. 80th St.
City, Zip: Minneapolis, MN 55440
MPCA Site ID#: LEAKO0000_8723 Telephone: (612) 830-8899
C. Excavating Contractor: D. Consultant: Barr Engineering Co.
Westside Equipment
Contact: Joe Schmidt Contact: Michael A, Carnes
Telephone: (612) 478-9572 Street/Box: 8300 Norman Center Dr.
Tank Contractor Certification City, Zip: Minneapolis, MN 55437
Number: 0011 Telephone: (612) 832-2600

E. Others on-site during site work (e.g., fire marshall, local officials, MPCA staff, etc.):

Sherry Bridell, Lorin Plant—Minneapolis Fire Inspectors

Roger Van Tassel—Minneapolis Environmental Section
NOTE: If person other than tank owner and/or operator is conducting the cleanup, provide name,
address, and relationship to site on a separate attached sheet.

II. DATES

A. Date release reported to MPCA: _August 29, 1995

B. Dates site work performed:

Work Performed Date
* Tank removal, basin excavation, tank replacement August 29-Sept. 5, 1995
¢ Dispenser and line removal and excavation Sept. 7-12, 1995
* Contaminated soil stockpile removal to treatment unit Sept. 1-13, 1995

2327776\39711-1/CNL
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Excavation Report Worksheet for Petroleum Release Sites

Page 3

April 1993

B. Provide the following information for all existing tanks. All tanks removed, replaced with
three 8,000-gallon and one 12,000-gallon tanks at general location of former tanks #2
and #3.

Tank No. Capacity Contents Type Age

If the release was associated with the lines or dispensers, briefly describe the problem:
Contaminated soil was also present beneath the dispensers at the site.

If the release was a surface spill, briefly describe the problem: Release was not a surface
spill.

IV. EXCAVATION

A

B
C
D.
E

Dimensions of excavation: _59 ft. x 44 ft. x 15 ft. dee

Original tank backfill material (sand, gravel, etc.): _Sand

Native soil type (clay, sand, etec.): _Sand

Quantity of contaminated soil removed (cubic yards): _593

Was ground water encountered or was there evidence of a seasonally high ground water table?
At what depth? Groundwater was not encountered in the excavation. Groundwater
was encountered in borings at 17 to 18 feet deep.

If a soil boring was required (see Fact Sheet #13, "Excavation of Petroleum Contaminated Soil,"
Part VI Additional Investigation), describe the soil screening and analytical results. Attach the
boring logs and laboratory results to this report. Soil borings were placed using Geoprobe.
Both jar headspace screening and on-site Geoprobe analytical lab were used. The logs
and results are presented in the Limited Site Investigation Report.

If no soil boring was required, explain.

2327776\39711-1/CNL



NIWL/T-TTL6E\OLLLEET

wrdd adA, apo) wdd adA], apo)H
‘Burpeey s s[dureg ‘Burpeoy o8 ordureg

"I S[qBJ, PaYde}IE 99§

"M019q ‘TA 3red ur paxmbei deur 931s a3y ym puodsa.Liod sapod

ardures ay) aIns o °(,Ur0330q,, I0J) T-g I0 (,[[BMBPIS, I0J) T-S I [oqe[ ‘939[dU0d SBM UOIJBABIXD

I93j€e UI0330q IO [[EMIPIS 9y} UIOI} PIJIR[[0d Sem ojdures ayj JI 919 (399) 9) OT-Y (399} %)

d1-4 ‘(399) 2) VI-Y Pe[eqe[ 9q p[noys uoredo| aures ayj je syjdop juszefjip je pajos[[o2 sejdureg

. PRAOUIBI, XOf spue)s Y, 939 ‘(399) QT) Z-Y ‘(399} Z) 1Y ‘30 ‘(stseyjuared ur syydep Suridures
yis) sepod espdures Sursn suorjeso| Surjdures 9jed1pu] -sjnsea stsAeue aoedspeay Jodea [10s J8U] Y

‘dure A9 Z'0T B YIIM 10303}9p uonpezruorojoyd
TOT-1Id ANH ue 3uisn pourxoyiod aJ1oM sjudmaansesw dovdspeay -douspind
uorjo9g S[Ids % sYue], YIIM 80uepIodds ur Surusaaads adedspeay el yjrm uorjounuod
ur 3uTusaIds £103108J[0 PUR [ENSIA PIAJOAUI SPOYJSW PIAT] :[IOS PAJBUINIEJUOIUN
UI0I) PATRUTIIRITIND STNANTISTP 0 PAsn Spotpjatr 3uTuaaids oYy o} aqLIOSOp ARl 'V

ONI'TdINVS A

QUON -ure[dxs ‘os JI ;9IS SIY} YIIM PIJBIIOSSE SUOTJIPUOI SnbIUN I8YJ0 8I8YY BIOMN P

'sgutaoq
ul 199 gZ 0} (g 18 POI9jUNoIUd SeM (SUO0ISIWI] 3[[1A9)}8][J) FO0IPayg °UOTIBABIXO OYJ UI
PaI9JUNOOUD J0U SBM YI0apoyg /y3dep JByMm Jy /JUOIBABIXS S} UI POI9jUNOIUd YIO0IPaq SepM |

[, AI9A009Y pue

uorjenyeAy Jonpoid 99L], ‘ST# 199US J0u ] J[NSU0I 0S[y (§# 199YS 308,]) ,syaodey oses[ay Jue[,
wnafox)ad,, Ul PAUI[INO Sk A[9JBIPSUIWT JJBls VOJIN 108IU09 ‘paAIssqo sem jonpoxd 991f J| :930N]

“xodoy uonye31)ssany

9IS pPajIWI] 9Y) Ul pajuasaad oas s)[Nsax oY, °UOI}BI0] U0 B Judsdad sem uaays

ysSnoyjye ‘yuosaad sem jonpoad 3903 oN °s3urioq [10S U PAIIJUNOIUI SEM I3}BMPUNOLS

pajosdumay -9 ‘s)nsel [BIJATEUR 193BM ‘[I0S PajeUTUIBIU0) Wnaforjed YjIm 308IU0D UI I9jBM

punoid ‘usays jonpoxd ‘(sseuyarys AJreds) jonpoxd sexy “Fe ‘Ajroedg ;uoneuUITEU0d I9jEM
pUNOL3 J0 SOUIPIAD SIIYJ SEM ‘POINPUOI SBM SULIO] [I0S B JI J0 PIISJUNOIUS Sem Iagempunoxd Jj 'H

€661 ady
¥ o8eg
§931g eswvo[oy WNojoxjed 10] j0oysyiop 1ode)] uoljeABIXy]



Excavation Report Worksheet for Petroleum Release Sites
Page &
April 1993

C. Briefly describe the soil analytical sampling and handling procedures used: Soil samples were
collected from fresh samples retrieved with a backhoe. Clean gloves or a clean
EnChem sample barrel were used and samples were packed in laboratory-supplied
sample containers. GRO samples were preserved in the field with methanol. Samples
were immediately packed in a cooler with ice until shipment to the laboratory.

D. List below the soil sample analytical results from the bottom and sidewall samples (i.e., soils left
in place when excavation is complete). Code the samples with sampling depths in parentheses
as follows: sidewall samples S-1 (8 feet), S-2 (4 feet), etc.; bottom samples B-1 (13 feet), B-2
(14 feet), etc. Be sure the sample codes correspond to the site map required in part VI. Do not
include analyses from the stockpiled soils.

See attached Table 2.

Ethyl-
Sample Benzene benzene Toluene Xylene MTBE Lead
Code GRO/DRO ppm ppm ppm ppm ppm ppm

NOTE: Attach copies of laboratory reports and chain-of-custody forms.

VI. FIGURES
Attach the following figures to this report:

1. Site location map

2. Site map(s) drawn to scale illustrating the following:

location (or former location) of all present and former tanks, lines, and dispensers
location of other structures (buildings, canopies, etc.)

adjacent city, township, or county roadways

final extent and depth of excavation

location of soil screening samples (e.g., R-1), soil analytical samples (e.g., S-1 or B-1), and
soil borings (e.g., SB-1). Also, attach all boring logs.

north arrow, bar scale, and map legend

® o o p

-

2327776\39711-1/TMN



TIND/T-TTL6E\QLLLEET

"pejerdurod uesq sey Iy 9Y) [Hun Jyejs YOJIN A9 Pometadd o Jou [[Is AIBSS909U ST (1)
uorjesnsaAul [eIpaural € Surgedrpur syroder uogeaeoxy yrodex udise(] uoPy 9AI308.LI0)/uoTyRI)SaAUT
[erpawsy oy 03 xtpuadde ue se uLIof STY) SPNIIUL ‘831S 9Y) 38 PaImMbai ST UOTESTISEAUL [EUOHIPPR J]

V6I¥-991S9 NI ‘[ned IS

peoy 9139LejeT (0ZC

uorjaag s[ids pue sjyue(,

UOTSTAL(] 93SBA\ SNOPIEZEY]

£Huady [013U0)) UON[[O] BJOSIUUI
IS[OH °AB(

103 sjusWIYdEBI)E
Aressedou [[e pue urio} sty} [rewr oses[d ‘e31s oy 38 pormnbar jou st UolFESIISEAUI [BUOHIPPR J[

Y \.. Qm re(] v 5 \g\\ :IngeusIg

moEﬁO .4\ ~¢w£o§ “uo.muﬂoo
0092-2£8 (Z19) :auoydapay,

9201-L8¥4g ‘stodesuurpy drz £p
®>ﬂhQ kuﬁmo GNEOZ” Oomw ”Nom\uwmh—w
‘00 Surresurduy rregq joureN Aueduro))

LI0dHY STHL ONIYVdIYd (YIHLO ¥0) INVLINSNOD XI

‘G661 SI—¢1 PUE G-[ JouIo)dog U0 UBSSOA)OJA 'S'L) 0 PIAOWIOA
SEM [I0S [[y 9}1S oYJ JO IoUI0D JSOMIINO0S o) Ul BUIjaa(s JjSe[d U0 Pajidio03s
[[eI0duro] S8A [I0S pajeuluejuo;) ([0S pajrururejuod paprdydos Jo uoryeso] ayy AJuuspy g

G661 'Ig Isnony

‘(Tros 3dsdde 03 poaxde Aoe} Juswigealy rewreyy payrurred YOI 9Y3 YY) 9jep
97BOIPUL ‘TET ‘T ABJ I99j€ PISN SEM JUSWIRAL} [BULISYY JT) JUsUIIear) [10s posordde YOJN 238d D

BJOSOUUIY] '0A0IY) O[UBJY ~OU] 'UBSSOIDOIN 'S0  -AII[I9€)/a)IS JUIUIJEII) JO UOIFEIOT ‘g

T[BULIRYL, :POY)oW jusuIjean;
£weds 10130, 9500Yd NOL J] ‘(19Y30 ‘uoryearidde puey ‘[ewriay)) POSn POYJOW JUSUIIEAI} [0S 'V

NOILLVINHOJANI INIW.LVHYL TIOS TIIA

*AIBSS909U SeMm

UOI)e31)SOAUT [UOI}IPPE ‘9I0JI3Y], ‘9IIS Y] Yjeauaq juasaad aq 0} P2A3I[2(q SBeM J3)BMpuUNnoid
MO[[BYS PUB ‘S[SAJ] U008 PIPUIWIOIII 3} IA0(8 SUISE( Y]} Ul PIUIBTIAA [[0S PI)BUITIBIUO))
"JUIUIBOL] [I0S JO UOIIBIYIJOU SULMO[[0f I0dDI STUYY MOIASI [[IM JJelSs VOJIN Y} ‘POpPUSIIUIOdaI ST UOTIOB
9Ny ou 3 “(ST# I99YS 398 q) ,[I0S PIIBUTWEIUO)) WMI[0I}J JO UOBABIXT, JO JA 3red ur passnosip

SB ‘ajts 9y} Je AIessed9u ST UOHEIYSIAUL [BUOYIPPE IoYJoym SUTesIpur S0UIPLAS SZLIBUIWINS Lpgaug

AUVINNOS TIA

€661 [ady
9 o8vg

891G 05BO[9)] WNO[0I)9] X0} 19eYsTao| Ja0de)y] HOIJBABIXY



Table 1

Excavation
Soil Field Screening Results

Headspace Headspace
Sample No. (ppm) Soil Type Sample No. (ppm) Soil Type
Removed/Stockpiled Soil Tank #2 & 3 Bottom/Sidewall
R-1 (3) 1.5 SP S-1 (4) 0.5 SP
R-2 (3) 10.7 SP S-1(12) 4.2 SP
R-3 (3" 8.5 SP S-2 (6" ND SP
R-4 (5" 130 SP S-3 (79 32 SP
R-5 (5" 270 SP S-4 (4) ND SP
R-6 (5" 210 SP S-4 (12) 1.7 SP
R-7 (7" 240 SP S-5 (49 82 SP
R-8 (7 220 SP S-5 (12Y) 110 SP
R-9 (7" 88 SP S-6 (6') ND SP
R-10 (7 120 SP S-7 (6) 42 SP
R-11 (10" 35 SP B-20 (16") 2.7 SP
R-12 (10" 250 SP B-21 (16" 280 SP
R-13 (10" 210 SP B-23 (16" 9.0 SP
R-14 (10" 130 SP B-24 (16") 250 SP
R-15 (15" 110 SP Dispenser Bottom Samples
R-16 (15" 210 SP DB-1 (59 55 SP
R-17 (15" 95 SP DB-2 (5" 75 SP
R-18 (15" 45 SP DB-3 (5 1.8 SP
Tank #1 Basin Bottom/Sidewalls Notes:
S-1 (5" 25 SM e Basin #1 excavated to 16' in contaminated
S1 (8) 2 1 SP area. Basin backfilled with clean borrow
_ . from basin #2/3.
S-2 (4) 1.8 SP * Basin #2/3 excavated to 15' and expanded
S-2 (10 2.1 SP for new tank placement. Basin expansion
S-3 (5) 30 Sp soils screened periodically to confirm
- . absence of contamination.
S-4 (6') 45 SP  Dispenser area screened as soils removed
S-5 (4)) 45 SP for line replacement. Primarily gray soils
S-5 (10) 32 Sp “ﬁ_ﬁ stale gasoline odors, headspace ND to
ppm.
S-6 (3" 9.5 SM
S-6 (8) 195 SP
S-8 (8) 15 SP
S-10 (8) 4.2 CL
B-10 (12 340 SP
B-11 (16") 8.5 SP

2327776\39792-/TMN




Table 2

Excavation

Soil Analytical Data Summary
Holiday Stationstore No. 022

Sample GRO Benzene | Ethylbenzene | Toluene | Xylene MTBE Lead
Code (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)

Stockpile Samples
P-1 320 <0.13 0.42 0.72 15.6 <0.13 12
P-3 990 <0.31 210 2.10 116 <0.31 8.3
Basin Samples
B-10 450 0.27 3.2 46 29 <0.2 19
B-11 <2.6 <0.025 <0.025 <0.025 <0.025 <0.025 <3.3
B-20 <2.6 <0.025 <0.025 <0.025 <0.025 <0.025 <3.3
B-21 3,000 <1.3 6.6 9.9 360 <1.3 156
B-23 14 <0.025 0.040 <0.025 0.176 <0.025 5.1
B-24 4,300 <2.0 11 23 580 <2.0 11
S-7 770 11 4.0 6.5 253 <0.31 21
S-8 3.1 <0.025 <0.025 <0.025 0.071 <0.025 35
S-9 <2.7 <0.025 <0.025 <0.025 <0.025 <0.025 6.4
S-10 <3.6 <0.025 <0.025 <0.025 <0.025 <0.025 11
S-21 <3.0 <0.025 <0.025 <0.025 <0.025 <0.025 4.6
S-22 <2.8 <0.025 <0.025 <0.025 <0.025 <0.025 4.9
S-23 <2.7 <0.025 <0.025 <0.025 0.037 <0.025 5.7
S-24 <2.6 <0.025 <0.025 <0.025 <0.025 <0.025 <3.4
Dispenser Area Samples
D-N 40 <0.025 0.170 <0.025 1.10 <0.025 4.6
D-M 68 <0.025 0.220 <0.025 1.69 <0.025 45
D-S <2.7 <0.025 <0.025 <0.025 <0.025 <0.025 4.2

2327776\39792-1/TMN




Geoprobe Borings

Table 3

Soil Analytical Data Summary
Holiday Stationstore No. 022

Sample Benzene | Ethylbenzene | Toluene Xylene GRO TPH-Fuel Oil
Code (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
GP-1 (17-19') | <0.050 <0.050 <0.050 <0.050 <25 <2.5
GP-3 (15-17") | <0.050 <0.050 <0.050 <0.050 <25 <25
GP-4 (15-17") | <0.050 <0.050 <0.050 <0.050 <25 <2.5
GP-5 (15-17} | <0.050 <0.050 <0.050 <0.050 <2.5 <25

2327776\39792-1/TMN




Table 4

Geoprobe Borings
Groundwater Analytical Data Summary
Holiday Stationstore No. 022

Sample Benzene | Ethylbenzene | Toluene Xylene GRO TPH-Fuel Oil
Code (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
GP-1 0.004 0.003 <0.001 0.014 0.17 <0.25
GP-2 <0.2 2.1 2.2 17 43 <560
GP-4 <0.001 <0.001 <0.001 0.002 <0.10 <0.25

2327776\39792-/TMN
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BFMIO7, Rev. 11/30/94 MCJ

BORING LOG

PROJECT: Holiday #22 — Minnehaha Ave BORING NUMBER: GP-1
DATE STARTED: 09/06/95 GROUND SURFACE ELEVATION:
DATE COMPLETED: 09/06/95 TOTAL DEPTH OF HOLE (FT): 21.5
FIELD INSPECTOR: M. Carnes DEPTH TO GROUNDWATER (FT): 19
CREW CHIEF: R. Satoskar DRILLING METHOD: Push Probe
$=| 8| ®|8 g
g W:c.u w .m m m .nmv) m = W W . s
VO >STETZ|lo0Z ® € = .w o -m = O ad
olFG|Zw|ow|l28] 6 |2E| 5 [EE DESCRIPTION OF MATERIALS AND REMARKS S
ok|ez|B5(E5|=7| = |28 £° |62 ok
28|<E|SE|g |8 |Z°| 5 |<8
g% 8| &|& ©
| Sand - Light brown, fine to medium-grained sand (Terrace Sand), '
| N No sampling in 0 to 15 foot interval. Soil type and low L
i A contamination documented in adjacent excavation sidewall Boring L
l Pplaced adjacent to excavation to document soil and groundwater N
i S quality below level of excavation. |
- 3 n
i m !
] p I
5 | 5
I.. n .I i
9 [ _
- O —
- no L
= _m -
o I o L
10 F 3 0
7 e n % sp E
o e 5 -
] t I
15 ; - - - 15
1 Sand - Light gray, medium to coarse-grained sand. Light odor, no A
_ m e 28 sheen. Color change to brown below 18 feet (Terrace Sand). i
{6 i
18|23 27 f
167 |6~ !
2048 |z 8 5 20
{j=o|cg I
o .
] -3 LST |  Limestone - Hard, tan linestone. Refusal at 215 feet. (Platteville |
i |/:=_mm§m_ \11
. End of Boring at 21.5 feet. i
25 25

COMMENTS: The boring was advanced to 21,5 feet by Geoprobe push-probe drilling. The boring was sampled according to ASTM
D-1586, and samples were described in general accordance with ASTM D-2488. D=dry, M=moist, ¥=wet, S=saturated.

23/27-776 MAC Barr Engineering Company % Minneapolis MN » (812) 832-2600 Page 1 of !
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BFMIO7, Rev. 11/30/94 MCJ

BORING LOG

PROJECT: Holiday #22 - Minnehaha Ave BORING NUMBER: GP-3
DATE STARTED: 09/06/95 GROUND SURFACE ELEVATION:
DATE COMPLETED: 09/06/95 TOTAL DEPTH OF HOLE (FT): 17
FIELD INSPECTOR: M. Carnes DEPTH TO GROUNDWATER (FT): NA
CREW CHIEF: R. Satoskar DRILLING METHOD: Push Probe

m.\..u ] ] w c
o/ 35|BE(LE|S | 8 |2zl 5. (33 £3
“ol>>|5Z|3Z|BE| & (2o ox Sm < o
8o~ 8[zu|ow|28| © (25| S5 |EE DESCRIPTION OF MATERIALS AND REMARKS S0
o=|23|128|6a|ET| = [88] £ n 9 o=

E8[<5[9%|9 | °|*°| 5 |<&

S| w| o|g o

I Sand - Light brown, fine to medium~grained sand, no odors or !

il discoloration (Terrace Sand). L
5 5
1 d Gray sandy clay lense at 5.5 feet. 1

©

= 03 =

Jo I

j 3 i

4 n I m mv L

- m =
10 —0

| I X

132 1 -

4 O L
15 Color change to light gray below 15 feet. —5

18 m\m 5

= W | o 48 =

16 W( L

| End of Boring at 17 feet. )
20 —20
25 25

COMMENTS: The boring was advanced to 17 feet by Geoprobe push—probe driling. The boring was sampled according to ASTM D-1586,
and samples were described in general accordance with ASTM D-2488. D=dry, M=moist, N=wet, S=saturated.

23/27-776 MAC Barr Engineering Company » Minneapolis MN » (012) 832-2600 Page { of |
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BFMI07, Rev. 11/30/94 MCJ

BORING LOG

PROJECT: Holiday #22 — Minnehaha Ave BORING NUMBER: GP-5
DATE STARTED: 09/06/95 GROUND SURFACE ELEVATION:
DATE COMPLETED: 09/06/95 TOTAL DEPTH OF HOLE (FT): 17
FIELD INSPECTOR: M. Carnes DEPTH TO GROUNDWATER (FT): NA
CREW CHIEF: R. Satoskar DRILLING METHOD: Push Probe
m.). @ o w c
SElg2|lee|l c | £ =8 -
..h..\.m mymm.wm m\w m m% S = %w £%
o2-5|2u|ow|28| & |[2E| 25 |EE DESCRIPTION OF MATERIALS AND REMARKS o
EQI<E(OCE|D S |[= i < ®
g| & A 2
] Sand - Light gray, fine to coarse-grained sand, possible faint !
| odors in upper intervals; no discoloration (Terrace Sand). -
5- s
- m = 8.2 Primarily fine grained sand to 6 feet with medium to -
419 coarse-grained sand below 6 feet. -
] 5 i
.. n M m SP 3
i k |
10 —0
;i m ] 87 -
15 —5
4 o _ L
18273 32 -
1o W( L
] End of Boring at 17 feet. L
20— 20
25 25

COMMENTS: The boring was advanced to 17 feet by Geoprobe push—probe driling. The boring was sampled according to ASTM D-1586,
and samples were described in general accordance with ASTM D-2488. D=dry, M=moist, W=wet, S=saturated.
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BFMI07, Rev. 11/30/94 MCJ

BORING LOG

PROJECT: Holiday #22 — Minnehaha Ave BORING NUMBER: MW-1
DATE STARTED: 04/30/96 GROUND SURFACE ELEVATION: 99.61 Feet Relative
DATE COMPLETED: 05/10/96 TOTAL DEPTH OF HOLE (FT). 32
FIELD INSPECTOR: T. Warner (Barr) DEPTH TO GROUNDWATER (FT): 19.2
CREW CHIEF: N. Herboldt (Thein) DRILLING METHOD: HSA/Air rotary

m. = ] o m c

SL|g2lecll c | © =9
=z|87|85(%5|8=| & |55] 2~ (8% o=
29”525 85|88| 5 |2Z| S5 |Z5| DESCRIPTION OF MATERIALS AND REMARKS  |& @
°Tleg|<E[SEls | B |F°| 3 |28 =

U o o Q= &)

2] | 9fa

] Sand - Brown, fine to coarse-grained sand interspersed with F:

i sparse, fine lenses of clay; no odor (Terrace Sand). [
5482 13 5
1@ a
Is 3 )

10— m b 0 | n B 8 SP HO

s [

] & 3
= 5
| i 0.4 45
1@ a
|“ p? Sand - Gray, medium to coarse-grained sand; faint odor (Terrace Ji
2052 52 Sand). 20
i 2 < Soil color is brown with no ador below 19.5 feet. Al 5
B Limestone — Tan linestone; weathered and prone to collapse in i
- upper 2 feet of formation (Platteville Limestone). B
25 . |3 25
] NA o LST 3
: 2 :
30 30
E End of Well-bore at 32 feet. Well completed as 4-inch steel casing i
] to 23 feet, grouted in place in 10.25 inch borehole, and 4-inch N
7] diameter open-bedrock borehole to 32 feet. -
35 35
40- 40

COMMENTS: The upper borehole was advanced with hollow—stem augers and/or rotary; lower borehole advanced with air rotary. The
upper borehole was sampled according to ASTM D-1586, and samples were described in general accordance with ASTM
D-2488. D=dry, M=moist, W=wet, S=saturated. Open rock well M-I installed per Thein's well log.

23/27-776 MAC Barr Engineering Company # Minnespolis MN # (812) 832~-2600 Page 1 of |
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BFMIO7, Rev. 11/30/94 MCJ

BORING LOG

PROJECT: Holiday #22 — Minnehaha Ave BORING NUMBER: MW-2
DATE STARTED: 04/30/96 GROUND SURFACE ELEVATION: 100.21 Feet Relative
DATE COMPLETED: 05/10/96 TOTAL DEPTH OF HOLE (FT): 36
FIELD INSPECTOR: T. Warner (Barr) DEPTH TO GROUNDWATER (FT): 22.2
CREW CHIEF: N. Herboldt (Thein) DRILLING METHOD: HSA/Air rotary

S| o] &8 c
hUWmu wm .mm m) 5leg| 5 wm £
28 FF|52182|85| £ 22| SE |=2| DESCRIPTION OF MATERIALS A B
5o|-8|2u|20(88| & |2E| 35 |E< M LS AND REMARKS ~ |g @
00— 4d8lcaloal = m nw = 0 »n 0

ggl<eloE|ld o i < @

§e| & 3| @

. Sand - Brown, fine to coarse~grained sand interspersed with -

i sparse, fine lenses of clay; no odor (Terrace Sand). I
5% S X -5
138 I
T 2 | g _: . . . .-l
10 m o 2 m d Aproximately & to 8-inch thickness of clay in 9 to I foot interval, Ly
] @ "l | B sP L
3 5 F
s -
1515 2 1.0 H5

S d—
= :
205 = 0.4 —20

w

1 Limestone - Tan limestone; weathered and prone to collapse in o

i upper 2 feet of formation (Platteville Limestone). L
25 25

] i A

4 Z> ﬂ s

4 5 2 LST -
30 ] =30

. = [,
35 35

P End of Well-bore at 36 feet. Well completed as 4-inch steel casing -

g to 25 feet, grouted in place in 10.25 inch borehole, and 4-inch N

7] diameter open-bedrock borehole to 36 feet. ™
40 40

COMMENTS: The upper borehole was advanced with hollow—stem augers and/or rotary; lower borehole advanced with air rotary. The
upper borehole was sampled according to ASTM D-1586, and samples were described in general accordance with ASTM
D-2488. D=dry, M=moist, W=wet, S=saturated. Open rock well MN-2 installed per Thein's well log.

23/27-776 MAC Barr Engineering Company % Minneapolis MN # (812) 832-2600 Page I of 1
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BFMIO7, Rev. 11/30/94 MCJ

BORING LOG

PROJECT: Holiday #22 — Minnehaha Ave BORING NUMBER: MW-3
DATE STARTED: 04/30/96 GROUND SURFACE ELEVATION: 98.88 Feet Relative
DATE COMPLETED: 05/10/96 TOTAL DEPTH OF HOLE (FT): 3t
FIELD INSPECTOR: T. Warner (Barr) DEPTH TO GROUNDWATER (FT): 16.4
CREW CHIEF: N. Herboldt (Thein) DRILLING METHOD: HSA/Air rotary
$=|_&| 8|8 5
cs Wmu w .m .M...w .m &~ ﬂ vE m ) ..M c =
“ol>>»5=Z|8Z|BE| & [Za| ox Sm = o
S2FT|Zu|ow|28| 6 |2E| 25 |EE DESCRIPTION OF MATERIALS AND REMARKS oo
or|22|25(6a|X7| = |88 £7 |wa o=
EQlTE|OR|C S = i <o
Al o o|d N
7] Sand - Brown, fine to coarse-grained sand interspersed with f
I sparse, fine lenses of clay; no odor (Terrace Sand). q
S 21 -
1@ a
: M g
] ] . n
10- m ~ 40 ) v o dandy clay lense at 9.5 to 11 feet; no odor. 10
1w 8 =
i kS -
I :
1545 = 18 4 Thin (3-inch thick) clay lense at 14.5 feet; no odor. —5
o C
20 24 20
7] Limestone - Tan limestone; weathered and prone to collapse in W
- upper 2 feet of formation (Platteville Limestone). E
! s |g i
25 & 25
o NA e LST [
. .w “u
] g i
304 30
35 35
] End of Well-bore at 3! feet. Well completed as 4-inch steel casing i
E to 22.9 feet, grouted in place in 10.25 inch borehole, and 4-inch n
7 diameter open-bedrock borehole to 31 feet. -
40- 40

COMMENTS: The upper borehole was advanced with hollow-stem augers and/or rotary; lower borehole advanced with air rotary. The
upper borehole was sampled according to ASTM D-1586, and samples were described in general accordance with ASTM
D-2488. D=dry, M=moist, W=wet, S=saturated. Open rock well MW-3 installed per Thein's well log.
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