GME CONSULTANTS, INC.

CONSULTING ENGINEERS
Lake Shore Drive / PO. Box 250
Crosby, MN 56441 / (218) 546-6371

August 19, 1993 RoLZIVED

S

Mr. Mark Koplitz

Minnesota Pollution Control Agency . MPCA, HAZARDOUS
Hazardous Waste Division WASTE DIVISION -

Tanks and Spills Section

520 Lafayette Road North .

St. Paul, Minnesota 55155 GME Project No. C-2373-B

£UG 20 1953

RE: Project Status Report and Clean~up Strategy Discussion Request
for the Dittmer 0il Company Property located at the
intersection of Highways 4 and 19 in Fairfax, Minnesota (MPCA
Leaksite #00001940)

Dear Mr. Koplitz:

We are writing on behalf of Mr. Robert Dittmer to provide you with
project status 1nformat10n, per our recent telephone conversation
with you. We also are wrltlng to request a clean-up strategy
conference call with you and/or the MPCA project hydrogeologist,

Mr. Dittmer and ourselves, per MPCA Guidance Document 25 dated
April, 1993.

As requested in Guidance Document 25, we have attached the
following items to this letter (they are listed in their order of
attachment):

* Site Maps showing soil boring and monitoring well locations,

above ground storage tank (AGST) and underground storage tank
(UST) locations, and contaminant distributions,

* Groundwater Table Contour Maps,

* Tables of Soil Boring Results, Soil Chemistry Results, Water
Level Measurements, and Water Chemistry Results,

* Soil Boring and Monitoring Well Logs,
* Groundwater Receptor Survey Information, and

* A Hydrogeologic Setting and Groundwater Contamination
Worksheet.

WILLIAM C. KWASNY, PE. THOMAS PAUL VENEMA, PE. WILLIAM E. BLOEMENDAL, PE.
GREGORY R. REUTER, PE. ' WYATT A. GUTZKE, PE. MERVYN MINDESS, PE.
MARK D. MILLSOP SANDRA J. FORREST STEVEN J. RUESINK, PE.
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BACKGROUND

The site is located southeast of the intersection of Highways 4 and
19 in the City of Fairfax, Minnesota (Figure 1). The property is
relatively level, and most of the site is either paved or is
covered by buildings. The primary man-made structure on the
property houses both Dittmer 0il and the 419 Cafe. There are three
USTs on-site to store regular leaded gasoline and unleaded gasoline
for commercial sale. There also are several other USTs and AGSTs
on-site (Figure 2).

The site is bounded by the Fairfax Farmers Elevators to the south,
an agricultural field to the east, Highway 19 to the north, and
Highway 4 to the west. Farther to the east is a farmhouse and out
buildings. Directly across Highway 19 to the north is a residence
and out buildings. A feed and seed business (formerly a retail
gasoline station) is located to the northwest of the site, on the
northwest corner of the intersection of Highways 19 and 4. A cafe
(also formerly a retail gasoline station) is located west of the
property, just across Highway 4.

A UST leak was reported at the Dittmer 0Oil Company site in October
1989, when approximately 2,300 gallons of leaded gasoline were
discharged into the subsurface from a loose fitting on a product
pipe connected to the 12,000 gallon gasoline UST. Free product was
recovered and contaminated soils were removed and disposed of at
that time. The impacts from that release were deemed to be
remediated and that release was "closed" by the MPCA.

However, during remediation of the leaded gasoline release,
evidence was encountered that indicated that several previous
petroleum releases had occurred in conjunction with the gasoline
UST installations. For example, the 12,000 gallon gasoline UST
replaced another UST which had been leaking. Further, the 8,000
gallon gasoline UST had been leaking and was patched with
fiberglass in approximately 1985. Also, an apparent spill or
overfill near the fill pipe of the 4,000 gallon unleaded gasoline
UST was identified. When the tanks were replaced in the excavation
and the excavation was backfilled, most of the remaining impacts
were located along the eastern wall of the excavation. These
impacts ranged up to 192 parts per million (ppm) total petroleum
hydrocarbons (TPHCs) as (likely unleaded) gasoline. Additional
information regarding the above releases from the gasoline UST
installations is reported in our March 28, 1990 Gasoline Discharge
Remediation Report. '
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The purpose of our remedial investigation (RI) is to assess the
extent and magnitude of the remaining petroleum impacts associated
with the gasoline USTs. Our scope of work has included completion
of 27 environmental soil borings (Figure 3), installation of 7
groundwater table monitoring wells and 1 deep groundwater
monitoring well, completion of soil and groundwater sampling and
'~ laboratory analyses, completion of slug tests, and completion of
potential receptor surveys.

INVESTIGATION RESULTS

Geology and Hydrogeology

Soil boring results indicate that primarily glacial till soils with
some thin interbedded sand seams underlie the site. Figures 4 and
5 illustrate geological cross-sections across the site, and Figure
6 shows the plan view of the cross-section locations. As shown on
the cross-sections, we encountered three general stratigraphic
units: a light gray to light brown silty clay with trace to little
sand and many fractures to approximately 8 to 14 feet below grade;
a brown to dark brown silty clay with 1little sand and some
fractures to a maximum of approximately 16 feet below grade; and,
a dark gray non-fractured silty clay with trace to little sand and
trace gravel to the final extent of our exploration at
approximately 40 feet below grade. There also were sand seans
identified in several of the borings; the thickest sand layers were
encountered in the gray clay at approximately 20 to 30 feet below
grade in boring BS.

A review of USGS Hydrologic Investigations Atlas HA-391 indicates
that Pleistocene glacial till underlies the Fairfax area to a depth
of approximately 200 feet. Underlying the glacial deposits are
cretaceous shales and sandstones, and Precambrian granitic and
metamorphic rocks, in turn. The top of the Precambrian rock
apparently exists at an elevation of approximately 825 to 850 feet
MSL. The primary aquifers in the Fairfax area are either the
cretaceous sandstones or decomposed Precambrian granite, or sand
seams within the glacial till. The well logs for two wells at the
nearby Fairfax Farmers Elevators indicate that the overlying
unconsolidated glacial materials are comprised primarily of clay
with few sand seams. The wells are completed in a sand stratum
located between 173 and 186 feet below grade.
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The groundwater table currently exists at approximately 4 to 5 feet
below grade, but was encountered at approximately 12 to 13 feet
below grade in the excavation when the leaded gasoline release was
remediated in November, 1989. According to Hydrologic
Investigations Atlas HA-391, the regional shallow groundwater flow
within the glacial dep051ts generally is to the south. The
apparent reglonal discharge site for the groundwater underlying the
Fairfax area is the Minnesota River, which is located several miles
to the south of Fairfax.

Table 1 summarizes the 6 rounds of water level measurements from
our monitoring wells. These measurements indicate that the shallow
groundwater flow under the site generally is to the south and
southeast (Figures 7 and 8). Our water level measurements also
indicate that a relatively steep lateral gradient exists in the
fine grained soils.

Table 2 summarizes slug test data collected from 3 of our
groundwater table monitoring wells. The average hydraulic
conductivity measured from these results was 0.022 ft/min. The
estimated lateral groundwater flow velocity near the groundwater
table is approximately 1 ft/day, based on our slug test results, an
estimated porosity of 30% and the gradient estimated from our
groundwater level measurements. These results are higher than
would be expected for a clay and may indicate that the fractures in
the upper two till units play a major role in controlling the
groundwater flow at this site. Sand seams also will cause
preferential groundwater flow where they are present in the clay
tills.

Oorganic Vapors and Soil Chemistry

Tables 3 and 4 summarize the organic vapor concentrations and soil
chemistry results for soil samples collected from our soil borings.
The organic vapor concentrations also are on the attached soil
boring logs.

As this information indicates, most of the significant soil impacts
encountered in the borings are from approximately 6 to 14 feet
below grade, and especially from 8 to 12 feet below grade.
Therefore, it appears as if most of the impacts at the site are
limited to the few feet below the groundwater table. Exceptions to
this were soil samples collected from borings B8 (24 to 26 feet
below grade), B21 (28 to 30 feet below grade) and MW8. The samples
from borings B8 and B21, collected from a sand seam with an organic
vapor detection of 4.5 ppm and from the gray clay with an organic
vapor detection of 6 ppm, had slight petroleum parameter detections
just above the laboratory method detection limits. The sample from
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boring MW8, collected from near where the well was screened (in the
gray clay at 37 to 39 feet below grade) also indicated relatively
low petroleum parameter detections (but no organic vapor
detections); these detections are further discussed in the
following section.

groundwater Chemistry

Groundwater chemistry results are summarized in Table 5. These
data indicate that primarily unleaded gasoline has impacted the
groundwater at the site. Leaded gasoline and fuel oil also may be
source petroleum products for the petroleum parameters detected in
our groundwater samples. Most of the impacts encountered in the
groundwater monitoring wells appear to be related and do not appear
to have been significantly affected by biodegradation (i.e.,
gasoline range organic (GRO) concentrations are higher than diesel
range organic (DRO) concentrations and benzene concentrations are
still moderate to high in 3 wells). Groundwater samples from well
MW2 have contained the highest concentrations of petroleum product
parameters. The concentrations in wells MW1l, MW4 and MW7 also have
been high and the Minnesota Department of Health (MDH) Recommended
Allowable Limits (RALs) for at least one parameter have been
exceeded on at least one sampling event in each of those wells.

Very low concentrations of benzene, toluene, and MTBE (volatile
constituents) were detected just above the laboratory method
detection limits in the water sample collected from deep monitoring
well MW8. This sample was collected only approximately 1 day after
the well had been installed (August 5). To reduce the potential
for cross-contamination when installing that well, a 10 inch I.D.
hollow stem auger was drilled to 20 feet below grade and then an 8
1/4 inch 0.D. hollow stem auger was telescoped through the 10 inch
casing to complete the boring. Although this outer casing was
placed approximately 7 feet past the last known depth of impacts
(based on HNU readings from adjacent well MW4), it is uncertain
whether the groundwater impacts from the water table zone were
completely sealed off from leakage into the advancing borehole.
After the borehole was advanced to final depth (40 feet below
grade), the well was installed into a very tight non-fractured gray
clay. A small amount of water from the municipal water supply was
required to be placed in the well to hold the well in place while
removing the augers and grouting the borehole. The borehole around
the well was pressure grouted with a tremie pipe from the top of
the sand pack through the water table to near the ground surface.
Upon completion, the 40 foot well had approximately 36 feet of
water in it (most of it 1likely from the well installation
procedure) . We bailed the well dry twice and it recharged
approximately 1 foot prior to our collecting the above mentioned
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water sample.

We returned to the site on the evening of August 17 and rechecked
the water level in deep monitoring well MW8 and found it to be
approximately 24 feet below grade. Therefore, the water level in
that well had recharged only 15 additional feet since our August 5
sampling event (approximately 1 foot per day). Although there may
be downward vertical groundwater gradients, it is unlikely that
they would be as steep as this water level would indicate
(approximately 1 foot per foot). Therefore, the water level in
well MWs likely still was not stabilized as of August 17; this is
an indication of the low permeability of the non-fractured gray
clay. After measuring the water level in the well on August 17, we
again bailed the well dry. On the morning of August 18, the well
had recharged approximately 1 foot and we collected another water
sample. The analytical results for this sample should be available
by August 27. ,g% < dL @, veo, o, Mﬂ»e} :

In summary, the initial petroleum parameter detections in soil and
groundwater samples collected from well MW8 should be re-evaluated
after the well has been additionally purged and sampled. There
were no organic vapor detections or petroleum odors observed in
soil samples from that boring. Also, there were no sand seams
apparent in that boring, and field observations and recharge
observations indicate that the gray clay has a very low
permeability. Further, recharge observations indicate that the
annulus has been grouted properly to eliminate borehole leakage
into the well. However, some leakage of contaminated water from
the fractured clays near the water table into the borehole may have
occurred during drilling. This leakage would be magnified in the
initial well sampling results from a well such as MW8 placed in a
low permeability clay, because of the lack of recharge. Therefore,
the well may have to be purged several times to flush out the
slight impacts that may have leaked into the borehole from above.
Alternatively, if steep downward vertical groundwater gradients or
impacted sand seams near the well screen were to exist, the impacts
detected in well MW8 would be expected to be stable or increase
over time.

Figure 9 illustrates the estimated lateral extent of the
groundwater impacts. Based on the soil boring and monitoring well
sampling results, it appears that preferential groundwater flow
through the fractures in the glacial till units has caused the
gasoline impacts to have migrated upgradient, sidegradient and
downgradient from the UST installations. Although the impacts have
migrated upgradient to the north, northeast and northwest of the
USTs, the plume primarily has migrated sidegradient and
downgradient to the east, southeast and south of the USTs.
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Besides affecting the speed of migration and the apparent
extensiveness of the plume, the fractures in the till in
conjunction with significant water level fluctuations could further
affect the groundwater chemistry. This possible affect is possibly
" illustrated by the data for wells MWl and MW2 (Table 5). Since
these wells were installed, the water 1levels have increased
dramatically. These water table fluctuations or slug flow
_migration may explain the results for these two wells. When they
were installed, soil sample chemistry and organic vapor
measurements indicated that more impacts existed near well MW1.
Initial water sampling results for that well confirmed these data.
Results for monitoring well MW4, just downgradient from monitoring
well MW1l, also confirmed that gasoline impacts existed in that
area. However, recent groundwater sampling results for well MWl
indicate that it is relatively clear of impacts. In the meantime,
concentrations in well MW2 have increased until a dramatic decrease
on the last round of sampling. Again, these results, coupled with
the lateral extensiveness of the impacts at the groundwater table
indicate that both groundwater table fluctuations and the fractures
in the till likely play major roles in groundwater contaminant
migration at the site.

Potential Receptors

As part of a vapor receptor survey for the site, we monitored for
organic vapors in the small basement underneath the Dittmer 0il
building. We encountered no petroleum related vapors in the
basement.

our groundwater receptor survey results indicate that the likely
primary groundwater receptors in the area are the 2 wells located
directly south of the site at the Fairfax Farmers Elevators. Those
wells are approximately 183 and 186 feet deep, and have 4 to 8 foot
long screens. Their well logs do not indicate any information
regarding the casing or grouting characteristics of the wells. We
sampled the Co-op well shown on Figure 2 in August, 1993 and no
detections of BTEX or GRO were observed.

Based on the information obtained from the Minnesota Geological
Survey (MGS) and Hydrologic Investigations Atlas HA-391, the City
of Fairfax uses 2 municipal wells located to the west of Fairfax.
only one other water supply well is registered in Fairfax, at the
Fairfax Flour Mill in the southwest portion of the city. Both the
City wells and the flour mill well are completed in bedrock at over
200 feet below grade.
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Although not registered, it is very 1likely that the residence
located approximately 1000 feet east of Dittmer 0il also has a
private well. The Dittmer 0il site and other nearby sites to the
west are on the municipal water supply system.

CORRECTION ACTION ALTERNATIVES

Based on the petroleum parameter concentrations in groundwater
samples from wells MW2, MW4 and MW7, the lateral extensiveness of
the groundwater impacts, the apparent relatively fast migration of
the impacts through the soil fractures, and the nearby locations of
at least 2 potential groundwater receptors to the east and south of
the site, it is our opinion that the on-site shallow groundwater
should be remediated. Further, this groundwater remediation should
be conducted in conjunction with source control measures (i.e., in
this case, additional soil remediation).

The results to date are not clear as to whether natural
biodegradation is occurring within the surficial soils. National
research indicates that hydrocarbons are most amenable to natural
biodegradation in shallow sands where oxygen is readily available.
Therefore, based on the possible lack of success of natural
biodegradation processes, the fine-grained characteristics of the
soils, and the potential for large groundwater table fluctuations,
in-situ remediation techniques likely would not be feasible. An
exception to this might be injecting bacteria to allow
bioremediation to occur, especially in the fractured zones just
above and within the upper portion of the groundwater table.
However, it has been our experience that permitting of
bioremediation can be difficult. Therefore, we recommend that
additional soil excavation be completed eastward from the eastern
side of the UST excavation (in the unpaved area). We anticipate
that approximately 300 to 500 cubic yards of petroleum impacted
80il could be removed from that location. Disposal of this soil on
nearby farmland should be relatively cost-effective.

A groundwater collection system appears to be the primary option
for remediating the shallow groundwater. This could be
accomplished at this site by a groundwater collection trench placed
along the eastern property line and a portion of the southern
property line. The trench could be installed to approximately 15
feet below grade, and perforated PVC pipe would be placed in the
trench and it would be backfilled with pea gravel. The pipe and
trench would be sloped to manholes which would be pumped. The
trench installation and additional pumping would create a draw down
and collect on-site groundwater as well as "pull back" some of the
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impacted groundwater which has migrated off the site. A
groundwater collection trench should work at this site, because it
would intersect the fractures in the till and it would continue to
work during the groundwater table fluctuations experienced at this

site. Based on the results of the above recommended soil
excavation, it also may be desirable to place another PVC lateral
in that excavation and connect it with the main trench. This

lateral could enhance clean-up of the groundwater near the UST
installations.

Extracted groundwater either would be discharged directly into the
sanitary sewer system or would be treated then discharged. Aan
alternative would be to treat and oxygenate the extracted
groundwater, then allow it to reinfiltrate upgradient of the plume
to enhance plume attenuation and migration toward the collection
trench.

An alternative to groundwater remediation, if you determine that
the 2 nearby potential receptors are the primary reason remediation
would be necessary, would be to hook-up both of these properties to
the nearby municipal water supply. This likely would be more cost-
effective than undertaking groundwater remediation solely for the
purpose of protecting those two wells. If these properties were
hooked-up to the municipal water supply instead of remediating the
site’s groundwater, on-going groundwater monitoring of the site
monitoring wells still should be conducted for at least two years.
Whether or not remediation is required at the site, we also would
recommend that additional groundwater table monitoring wells be
placed near the locations of borings B7 and Bl2 to monitor the
migration of petroleum impacts to the south and east of the site.

CLOSURE

After your review of this letter, please contact me to advise us of
a suitable time to schedule a conference call with ourselves and
Mr. Dittmer. Please try to complete your review and schedule our
conference call as soon as possible as Mr. Dittmer is very anxious
to proceed with further work at the site.



Mr. Mark Koplitz 10 August 19, 1993

If you have any questions regarding the information that we have
provided, please telephone me at 218-546-6371. We appreciate your
consideration and timely review of the data from this site.

Sincerely,

GME CONSULTANTS, INC.

MDD W

Mark D. Millsop
Senior Hydrogeologist
Corporate Environmental Division Manager

Attachments: As described on page 1 of text

c: Mr. Robert Dittmer
Dittmer 0il Company
Highways 4 & 19
Fairfax, Minnesota
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: TABLE 1
GROUNDWATER ELEVATION SUMMARY
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Groundwater Elevations (8ite Datum)

Monitoring :

Well Number 12-6-91 1-21-92 6-3-93 6-17-93 7-15-93 8-4-93 8-17-93
MW1 91.98 91.41 93.30 93.65 92.84 92.63 92.60
MwW2 92.87 93.51 94.00 96.00 93.03 94.57 94.49
MW3 93.31 92.45 94.41 96.61 94.86 94.61 94.40
MwW4 92.92 93.91 92.53 92.50 92.52
MW5 93.25 93.95 93.16 93.20 - 92.78
MW6 ' 92.33 94.04 92.22 92.21 92.22
MW7 93.58 93.14
MW8 75.61%
TCT Well

(SE Well) 93.43 93.42 93.48
Note: Elevations referenced to concrete slab in doorway at northeast entrance to main building

(cafe entrance).

*Water level is not yet stabilized.



TABLE 2
SLUG TEST DATA ANALYSIS RESULTS
DITTMER OII COMPANY
GME PROJECT NO. C-2373-B

Monitoring Well Hydraulic Conductivity (£ft/min)
Number 8lug In 8lug Out

MW1 0.0026 0.0436

MW2 0.0024 ~ 0.0801

MW3 0.0006 0.0005
Average 0.0019 0.0414

Total Average = 0.022 ft/min

Note: Average values calculated using the geometric mean.



TABLE 3
S8O0IL VAPOR RESULTS FROM ENVIRONMENTAL SOIL BORINGS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B -

Boring No. Depth (feet) OVA Reading (ppm)
MW1 0 - 2 26
2 - 4 42
4 - 6 50
6 - 8 320
8 - 10 410 J\\\
10 - 12 215} Mo
MW2 0 - 2 5
2 - 4 5
4 - 6 24, o JM(‘Q
6 - 8 32 s
8 - 10 41 | :
10 - 12 /21 M'@//
12 - 14 L7§f
MW3 0 - 2 6
2 - 4 8
4 - 6 3
6 - 8 20
8 - 10 42
10 - 12 24
12 - 14 20
14 - 16 8
Bl 0 - 2 0
2 - 4 14
4 - 6 46
6 - 8 200
8 - 10 415
10 - 12 220
12 - 14 110
B2 0 - 2 22
2 - 4 34
4 - 6 20
6 - 8 120
8 - 10 . 380
10 - 12 10



TABLE 3 (CONTINUED)
SOIL VAPOR RESULTS FROM ENVIRONMENTAL SOIL BORINGS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Boring No. Depth (feet) OVA Readin
B3 0 - 2 40
2 - 4 65
4 - 6 38
6 - 8 34
8 - 10 260,
10 - 12 220
12 - 14 19 -
14 - 16 11
16 - 18 3
B4 o - 2 3
2 - 4 0
4 - 6 5
6 - 8 8
8 - 10. 460
10 - 12 320
12 - 14 42
14 - 16 12
MW4 4 - 6 0
7 - 9 185
9 - 11 175
13 - 15 0
MW5 4 - 6 3
9 - 11 25
13 - 15 0
B5 4 - 6 0
7 - 9 0-
9 - 11 0
B6 4 - 6 0
7- 9 0
9 - 11 200
13 - 15 0-
MWé6 - 6

™)
SO dbe

I

")

[
(oMo NoNo



TABLE 3 (CONTINUED)
SOIL VAPOR RESULTS FROM ENVIRONMENTAL SOIL BORINGS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

oo m

Boring No. Depth eet
B7 4 - 6 2
7 - 9 25
9 - 11 4
11 - 13 2.5
13 - 15 1
B8 0 - 4 (As) 0.5
4 - 6 250
9 - 11 4
14 - 16 0.5
19 - 21 1.2
24 - 26 4.8
29 - 31 0.5
B9 0 - 4 (As) 0.5
4 - 6 200
6 - 8 200
g - 11 0.8
B10 0 - 4 (AS) 0.
4 - 6
6 - 8
9 - 11 0.
B11l 0 - 4 (As) 0
4 - 6 0
6 - 8 0
9 - 11 0
B12 0 - 4 (AS) 0
4 - 6 0
6 - 8 0
9 - 11 0
B13 0 - 4 (as) 0
4 - 6 0
6 - 8 0
9 - 11 0

E



TABLE 3 (CONTINUED)
S8O0IL VAPOR RESULTS FROM ENVIRONMENTAL BSOIL BORINGS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Boring No. Depth (feet) HNU Reading (ppm)
B14/MW7 0 - 4 (AS) 0.2
4 - 6 0.2
6 - 8 190
9 - 11 130
13 - 15 2.0
B15 0 - 4 (as) 0
4 - 6 0.2
6 - 8 0.2
9 - 11 170
14 - 16 0.2
B16 0 - 4 (AS) 1.5
4 - 6 8.5
6 - 8 4.0
9 - 11 0
B17 0 - 4 (AS) 0
4 - 6 0
6 - 8 0
9 - 11 0
B18 0 - 4 30
4 - 6 200
6 - 8 250 .
9 - 11 2.0
B19/MWS 13 - 15 0
20 - 22 0
24 - 26 0
29 - 31 0
31 - 33 0
33 - 35 0
35 - 37 0
37 - 39 0



TABLE 3 (CONTINUED)
S8OIL VAPOR RESULTS FROM ENVIRONMENTAL SOIL BORINGS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Boring No. Depth (feet) HNU Reading (ppm)
B20 0 - 4 (AS) 0
4 - 6 0
6 - 8 o
9 - 11 0
B21 0 - 4 (As) 50
: . 4 - 6 6.5
9 - 11 150
14 - 16 2.0
19 - 21 2.5
24 - 26 2.0
26 - 28 2.0
28 - 30 6.0
OVA = organic vapor analyzer
HNU = HNU Model PI-101 photoionization detector
ppm = parts per million
A8 = auger sample



TABLE 4
SOIL CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Boring & Depth MDL Parameter Concentration
Sample/fgéi/ (feet) Analyzed (ppm)
\

Bl / 8-10 1.6 TPHCs as Gasoline 210

(s-5) du 1.4 TPHCs as Fuel 0il 8.8
0.059 Benzene 3.2
0.063 Toluene 7.4
0.041 Ethylbenzene 4.1
0.18 Total Xylenes 19
5 Lead 8

Bl 10-12 1.6 TPHCs as Gasoline 3.3

(S~6) 1.4 TPHCs as Fuel 0il 7.2
0.059 Benzene 0.072~
0.063 Toluene 0.23
0.041 Ethylbenzene 0.077
0.18 Total Xylenes 0.38

B2 8-10 1.6 TPHCs as Gasoline 160

(S-5) ' 1.4 TPHCs as Fuel 0il 130
0.059 Benzene 1.9
0.063 Toluene 1.5
0.041 Ethylbenzene 0.80
0.18 Total Xylenes 10
5 Lead 6

B2 10-12 1.4 TPHCs as Fuel 0il 24

(S-6) 5 Lead 8

B3 8-10 1.6 TPHCs as Gasoline 140

(S-5) 1.4 TPHCs as Fuel 0il 100
0.059 Benzene 1.0
0.041 Ethylbenzene 2.4
0.18 Total Xylenes 4.6
4 Lead 9

B3 ;P47 10-12 1.6 TPHCs as Gasoline 5.2

(S-6) ;? 1.4 TPHCs as Fuel 0il 3.9
0.041 Ethylbenzene 0.066
5 Lead 11



TABLE 4 (CONTINUED)

80IL CHEMISTRY RESULTS

DITTMER OIL COMPANY

GME PROJECT NO. C-2373-B

Boring &C7 ~~ Depth MDL Parameter Concentration
Sample # D (feet) Analyzed (ppm)
B3 . 12-14 5 Lead 6
(s-7) 19
B4 éi) 8-10 1.6 TPHCs as Gasoline 150
(S-5) p( ' 1.4 TPHCs as Fuel 0il 48
0.059 Benzene 2.2
0.063 Toluene 2.4
0.041 Ethylbenzene 1.5
0.18 Total Xylenes 4.6
5 Lead 7
B4 :35E{> 10-12 1.6 TPHCs as Gasoline 72
(s-6) 1.4 TPHCs as Fuel 0il 360
: 0.059 Benzene 0.84
0.041 Ethylbenzene 0.81
0.18 Total Xylenes 2.5
5 Lead 13
MW1 g/" 10-12 1.6 TPHCs as Gasoline 40
(s-6) 2 1.4 TPHCs as Fuel 0il 38
. 0.041 Ethylbenzene 0.32
0.18 Total Xylenes 2.8
5 Lead 9
MW2 é;\\ 8-10 1.4 TPHCs as Fuel 0il 2.1
(S-5) 5 Lead 8
MW3 12-14 5 Lead 7
(5-7) 29
Mw4 g( 7-9 5.0 Gasoline Range Organics 109
(SS2) l 0.05 Benzene *
' 0.05 Toluene 1.62
0.05 Ethylbenzene 0.69
0.150 Total Xylenes 2.59
0.05 MTBE 3.68
NL Lead

8.58



TABLE 4 (CONTINUED)
SOIL CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Boring & . Depth MDL Parameter Concentration

Sample #'?}D (feet) Analyzed (ppm)

MW5 95/ 9-11 NL Lead 8.85

(S$582)

MW6 0 7-9, NL Lead 11

(SS2)

B5 O 9~-11 5.0 Gasoline Range Organics 10.0

(SS3) 0.05 Benzene 0.315
0.05 Toluene 0.479
0.05 Ethylbenzene 0.615
0.150 Total Xylenes 1.82
0.05 MTBE 0.631
NL Lead 7.95

B6 D@9 9-11 5.0 Gasoline Range Organics 55.3

(Ss3) 0.05 Benzene 0.265
0.05 Toluene 0.546
0.05 Ethylbenzene 1.01
0.150 Total Xylenes 3.45
0.05 MTBE 0.20
NL Lead 8.41

B7 //, 7-9 NL Lead 18.6

(SS2) 25

B8 ;)gp 4-6 1.0 Gasoline Range Organics 44.3

(ss2) 5.0 Diesel Range Organics 8.2
0.05 Benzene 0.478
0.05 Toluene 0.411
0.05 Ethylbenzene 0.719
0.150 Total Xylenes 2.26
0.05 MTBE 2.85

%4 Lead *%



TABLE 4 (CONTINUED)
SOIL CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Boring & Depth MDL Parameter Concentration
Sample # Ga;> (feeat) Analyzed (ppm)
B8 %1f’f 24-26 1.0 Gasoline Range Organics 1.8
(S86) 0.05 Toluene 0.058

* % Lead %%
B9 % QO 4-6 1.0 Gasoline Range Organics 70.6
(Ss2) 02 0.05 Benzene 0.406
0.05 Toluene 0.439
0.05 Ethylbenzene 1.29
0.150 Total Xylenes 2.34
0.05 MTBE 7.0
% % Lead % %
B10O {//’ 6-8 1.0 Gasoline Range Organics 16.5
(883) 0.05 Toluene 0.312
0.05 Ethylbenzene 0.076
0.150 Total Xylenes 0.563
0.05 MTBE 1.03
%% Lead % %
B11 O 6-8 *k Lead o
(§83)
B13 (V) 6-8 * Lead *k
B15 r?c; 9-11 1.0 Gasoline Range Organics 102
(Ss4) 5.0 Diesel Range Organics 5.3
0.05 Toluene 1.10
0.05 Ethylbenzene 0.502
0.150 Total Xylenes 3.40
0.05 MTBE 10.5

Lead

*%



TABLE 4 (CONTINUED)
SOIL CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Boring & Depth MDL Parameter Concentration
Sample # ? l D (feet) Analyzed (ppm)
B16 2{§/' 4-6 ok Lead %
(ss2)
B17 O 6-8 *k Lead *k
(SS3)
B18 ;;ﬁ;z7 6-8 1.0 Gasoline Range Organics 129
(SS3) 5.0 Diesel Range Organics 6.7
0.05 Benzene 3.6
0.05 Toluene 5.0
0.05 Ethylbenzene 3.1
0.150 Total Xylenes 8.3
% % Lead % %
B19/MW8 C) 20-22 0.05 Benzene 0.213
(SS3) 0.05 Toluene 0.592
0.05 Ethylbenzene 0.111
0.150 Total Xylenes 0.516
%* % Lead * %
B19/MW8 (? 37-39 0.05 Benzene 0.115
(Ss8) 0.05 Toluene 0.438
0.150 Total Xylenes 0.210
* % Lead %* %
B20 O 6-8 *h Lead *k
(8S3) :
B21 lgz) 11 1.0 Gasoline Range Organics 348
(Ss3) 5.0 Diesel Range Organics 34.1
0.05 Benzene 1.2
0.05 Toluene 4.02
0.05 Ethylbenzene 2.09
0.150 Total Xylenes 5.88
0.05 MTBE 14.2

Lead

%* %



TABLE 4 (CONTINUED)
SOIL CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C=2373-B

Boring & Depth MDL Parameter Concentration
Sample # (feet) Analyzed (ppm)
B21 26-28 %% Lead %k
(887) Q
B21 éb 28-30 1.0 Gasoline Range Organics 1.0
(SS8) k% Lead *%
Notes: MDL = method detection limit

TPHCs = total petroleum hydrocarbons
All results given in parts per million (ppm).

Results for analyzed parameters not detected above the MDLs
are not included in this table.

.NL not listed
* Masked

*k Results not received as of August 18, 1993



TABLE 5
GROUNDWATER CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Ssampling Date

Well # Parameter Analyzed 12-6~92 12-21-92 6-3-93 6~17-93 8-3,4,5-93
(Concentrations in parts per billion) -

MWl Gasoline Range Organics 29000% 27000%* * ND ND ND
Diesel Range Organics 20000%* 8500%% | ND ND ND
Benzene 7300 6700 ND ND ND
Toluene 3700 1700 ND ND ND
Ethylbenzene ND 120 ND ND ND
Total Xylenes 3000 2500 | ND ND ND
MTBE ND 68 ¥ ND 7.8 12.0
Dissolved Lead ND ND 3 .4 2.9
Mw2 Gasoline Range Organics ND* ND#* 35100 55400 41100
Diesel Range Organics ND#** ND** 6600 4900 2100
Benzene ND ND , | 11300 7890 1390
Toluene ND ND - 6930 6180 1040
Ethylbenzene ND ND 363 473 386
Total Xylenes ND ND 2830 3950 1540
MTBE . 25 26 %{ 2620 21.6 794
Dissolved Lead ND ND 3 8 4.5
MW3 Gasoline Range Organics ND#* ND#* ND ND ND
Diesel Range Organics ND** ND#** ND ND ND
Benzene ND ND 1.8 ND ND
Toluene ND ND ND - ND ND
Ethylbenzene ND ND ND ND ND
Total Xylenes ND ND ND ND . ND
MTBE 8.2 8.6 ND 10.3 6.2

Dissolved Lead ND ND 4 5 1.5



TABLE 5 (CONTINUED)
GROUNDWATER CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

sampling Date

Well# Parameter Analyzed 12-6~92 12-21~92 6-3-93 6-17-93 8-3,4,5-93
(Concentrations in parts per billion)

MW4 Gasoline Range Organics 11900 700 16000
Diesel Range Organics © 1100 1800 1300
Benzene 99.6 37.8 78.3
Toluene 182 29.2 150.2
Ethylbenzene 37.1 8.2 31.8
Total Xylenes 309 154 425
MTBE . 5.3 5.9 1281
Dissolved Lead 7 4 3.2
MW5 Gasoline Range Organics 400 500 500
Diesel Range Organics ND ND ~ND
Benzene 8.9 : 9.7 16.6
Toluene 2.9 4.8 3.7
Ethylbenzene 3.0 ND 1.6
Total Xylenes 9.4 ND 5.9
MTBE 33.5 5.3 88.7
Dissolved Lead 2 3 ND
MW6 Gasoline Range Organics ND ND ND
Diesel Range Organics ND ND ND
Benzene 1.5 ND ND
Toluene ND ND ND
Ethylbenzene ND ND ND
Total Xylenes ND ND : ND
MTBE ND 1.2 ND

Dissolved Lead 2 4 0.0010



TABLE 5 (CONTINUED)
GROUNDWATER CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Sampling Date

Well # Parameter Analyzed 12-6-92 12~-21-92 6-3-93 6-17-93 8-2,3,4-93
(Concentrations in parts per billion)

MW7 Gasoline Range Organics 28900
Diesel Range Organics 2300
Benzene 74.9
Toluene 62.2
Ethylbenzene 556
Total Xylenes 608
MTBE 4770
Dissolved Lead 2.4
MW8 Gasoline Range Organics ND
Diesel Range Organics ND
Benzene 2.9
Toluene 2.8
Ethylbenzene ND
Total Xylenes ND
MTBE 9.4
Dissolved Lead 7
B12-WS Gasoline Range Organics ND
(Temp. Diesel Range Organics ND
Well) Benzene ND
Toluene ND
Ethylbenzene ND
Total Xylenes ND
MTBE ND
ND

Dissolved Lead

»



TABLE 5 (CONTINUED)
GROUNDWATER CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Ssampling Date

Well # Parameter Analyzed 12-6-92 12-21-92 6-3-93 6-17-93 8~2,3,4-93
(Concentrations in parts per billion)

SE-WS Gasoline Range Organics 1200
(TCT, Diesel Range Organics 2700
Well) Benzene ND
Toluene 5.5
Ethylbenzene ND
Total Xylenes 5.4
MTBE ND
Dissolved Lead 2.3
Eleva- Gasoline Range Organics ND
tor-ws Diesel Range Organics ND
(Co-op Benzene ND
Well) Toluene ND
Ethylbenzene ND
Total Xylenes ND
MTBE ND
7.2

Dissolved Lead



TABLE 5 (CONTINUED) _
GROUNDWATER CHEMISTRY RESULTS
DITTMER OIL COMPANY
GME PROJECT NO. C-2373-B

Ssampling Date

Well # Parameter Analyzed 5=-20-93
(Concentrations in parts per billion)
B7-WS Gasoline Range Organics 260
(Temp. Diesel Range Organics ND
Well) Benzene *kk
Toluene 19.0
Ethylbenzene 5.83
Total Xylenes 18.6
MTBE 155
Dissolved Lead 2
Definitions:
MTBE = methyl tertiary butyl ether
ND = no detections
* = Total Petroleum Hydrocarbons as Gasoline
o = Total Petroleum Hydrocarbons as Fuel 0il
hhk = masked
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LOG OF BORING MWl

PROJECT SITE

Remedial Investigation Dittmer Oil Campany, Fairfax, MN
CLIENT . ARCHITECT-ENGINEER
Dittmer Oil Campany
I.Tl UNCONFINED COMPRESSIVE STRENGTH TONS/FT.2
W BNU| £ -O-
; 1 2 3 4 5
B 'f_g‘ DESCRIPTION OF MATERIAL [E"_I'm % ——
bl 2 E < ] @ CONTENT %
o I sl ol w -®-
Zl2F|E E gg g STANDARD PENETRATION (BLOWS/FOOT)
[« sSQlk- P wnl s - -
5lxZ|g| E SURFACE ELEVATION_ 97.14" gl 2 o % w0 s
1ss Light gray to light brown silty clay 2% | 7
(CL) - trace to little sand - many
mottled fractures (primarily
288 vertical) - soft - moist 421 7
_
3ss 50| 6
4SS |y 320| 7
58S 410 |10
36
6SS 2] 1215 {12
35 End of boring at 12 feet.
8.25 inch O.D. hollow stem auger
used full depth.
HNU measurements in parts per
million (ppm).
Soil Sample DOMW1-S6 (10 - 12 feet)
submitted for laboratory analysis.
Installed monitoring well MWl.
WATER LEVEL OBSERVATIONS BORING STARTED _ 10—17-91
we |V 8" while drilling t GME IGONSUI.TANTS, INC.| BORING COMPLETED 10-17-91
WL é— 14@21&%““'“&':.5"'“ e RIG_OME 55 DRILLER KJIB
WL S e aizees DRAWN _JpR APPROVED MDM_|
PROJECT #r_2373-2lSHEET 1 _af 1]

The stratification lines represent approximate boundaries

between soil types, insitu the transition may be gradual.




LOG OF BORING >

PROJECT

Remeidal Investigation

SITE

Dittmer 0il Campany, Fairfax, MN

CLIENT

Dittmer Oil Campany

ARCHITECT-ENGINEER

b= HNU UNCONFINED COMPRESSIVE STRENGTH TONS/FT 2
w _ -0O-
z ¥ POl 2 2 4
18 gl 2 DESCRIPTION OF MATERIAL - | t " WATER ¢
T =T - d | a CONTENT %
l'L- w g: - < —Jf.n. g -'_
E %"E g : 35‘ :(l STANDARD PENETRATION (BLOWS/FOOT)
“122|5 £ SURFACE ELEVATION 97.14" £ 3 w0 2 '%- w0 s
1ss Light gray to light brown silty clay| 5] 7
(CL)- trace to little sand - many
mottled fractures (primarily
2sSs vertical) - soft - moist 15| 8
3ss c 2419
4ss Brown to dark brown silty clay (CL)- 32| 7
A4 little fine to coarse sand - trace
gravel - same reddish brown mottled
58S fractures (vertical and horizontal) | 41| 9
= -soft to medium flrm very moist
6SS to wet 211 s
S8, 75 |11
15
End of boring at 14 feet.
8.25 inch 0.D. hollow stem augerw
used full depth.
HNU measurements in parts per
million (ppm).
Soil Sample DOMW2-S5 (8 — 10 feet)
submitted for laboratory analysis.
Installed monitoring well MwW2.
WATER LEVEL OBSERVATIONS BORING STARTED __10—L/—97T
wL W 8' while drilling /22| GME CONSULTANTS, INC. | soRING COMPLETED 10-17-91
w qé 14000213%'5""““ RIG QME 55 DRILLER KJIB
W.L. Offe (8121 5351858 DRAWN _JPB APPROVEDMDM
PROJECT #€-2373-A]sHerTl of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING MW3

PROJECT
Remedial Investigation

SITE

Dittmer Oil Campany, Fairfax, MH

CLIENT .
Dittmer Oil Ccmpany

ARCHITECT-ENGINEER

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.

.LI-J HNU UNCONFINED COMPRESSIVE STRENGTH TONS/FT ,2
i (per) & -

& w Pep) & 12 3 a4 5
1814 ¢ DESCRIPTION OF MATERIAL . § + T — +
w3 o T w @ CONTENT %

ol A 1 B Pol o —@®-
| Y>=ja] < 4 B
£ %E {5 E ga 2 STANDARD PENETRATION (BLOWS/FOOT)
> - -
wlzzls & SURFACE ELEVATION.., 100.24" gdl 3 o 2 % w0 s
1ss Light gray to light brown silty clay| 6| 5
(CL). - trace to little sand - many
255 mottled fractures (primarily s o
vertical] -~ soft - moist '
—b5 3sS 318
4SS 201 8
558 42 12}
V1o
65S Brown to dark brown silty clay (CL)- 24 |15
little fine to coarse sand - trace
758 grayel -~ some reddish brown mottled 20|19
fractures (vertical and horizontal) '
-medium fimp - wet
8ss 8|23
End of boring at 16 feet.
8.25 inch Q.D. hollow sten auger
used full depth.
INU measurenents in _parts per
million (pgo).
Soil Sample DOMW3-S7 (12-14 feet)
spbmit for laboratory analysis.
Installed nm1tormg well M3,
WATER LEVEL OBSERVATIONS BORING STARTED _ ]1(0~17=91
we |V 10" while @rilling s GME CONSULTANTS, INC.| 80RING COMPLETED  10~17-91
lwet, é 2000 21 v e, e RIG _ COME 55 DRILLER KJB
W.L. S e v sower DRAWN JPB. APPROVED MIM
PROJECT #C-2373-AlsHeeTl of 1




LOG OF BORING

BL

PROJECT

SITE

Dittmer Oil Campany, Fairfax, MN

IENT , ' ARCHITECT-ENGINEER
Dcil.'t'i:ner 0il Campany
E HNU UNCONFINED COMPRESSIVE STRENGTH TONS/FT.2
w = -0O-
- (pom)| &
] o, DESCRIPTION OF MATERIAL g : : : + ?
e g 2 - | 3 WATER
w! S |3 Z g 1a CONTENT %
g BT O :w o -®-
T u'{i o fE $: 3 STANDARD PENETRATION (BLOWS/FOOT
ElEglE % 23| 2 ® ’
w < \ - -
B2\ & SURFACE ELEVATION_‘ 99.04" awl 3 0w 20 2 w0 0
1SS . . . 0l 8
Light gray to light brown silty clay
(CL) - trace to little sand - many
288 mottled fractures (primarily 14! 8
vertical) - soft - moist
—5-13SS
46| 8
4s8s 200 8
v
5SS : 41511
10 10
Brown to dark brown silty clay (CL)-
6SS little fine to coarse sand - trace |220]18
gravel - same reddish brown mottled
7SS i, fractures (vertical and horizontal) |[110(20
End of boring at 14 feet.
8.25 inch 0.D. hollow stem auger
used full depth.
HNU measurements in parts per
million (ppm).
Soil Sample DOB1-S5 (8 - 10 feet) -
and DOB1-S6 (10 - 12 feet) submitted
for laboratory analysis.
Boring backfilled with cement grout,
WATER LEVEL OBSERVATIONS BORING STARTED 10—17-91
wi |V 8' while drilling ¢ §ME cONSULTAn_lTS. INC.| BORING cOMPLETED 10-17-91
wL 14000 21 v Ny T RIG __CME 55 pRiLLER KJB
W.L. e (6121 5561658 DRAWN _ JPB ApproVEDMEM

PROJECTG~2373-A |sHeeT 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING

B2

PROJECT
Remedial Investigation

SITE

Dittmer 0il Campany, Fairfax, MN

CB:EL“f-_Tmer 0Oil Campany

ARCHITECT-ENGINEER

EI T’NU UNCONFINED COMPRESSIVE STRENGTH TONS/FTA2
o ) & -O-
- (pp) & ;
& o) DESCRIPTION OF MATERIAL g —3 3 1 2
12 |3 % = |3 WATER
w|s |z % I CONTENT %
£l zglsl 9 i -—®-
E %‘E ;ufl E -35 g STANDARD PENETRATION (BLOWS/FQOT)
o« wal > --
8|5%2|% 5 SURFACE ELEVAT'ON—; 98.16" el 2 10 20 % 40 50
1ss Light gray to light brown silty clay 29
(CL) - trace to little sand - many |
288 mottled fractures (primarily J
_ vertical) - soft - moist 34
3ss
20 7
ass Y 120
—8—\Brown to dark brown silty clay (CL)-
388 little fine to coarse sand ~ trace | 38¢0 11
16 gravel - same reddish brown mottled
6SS fractures (vertical and horizontal)- 10 23#
12 medium firm - very moist to wet
15 End of boring at 12 feet.
8.25 inch 0.D. hollow stem auger
used full depth.
million (ppm).
Soil Sample DOB2-S5 (8-10 feet) and
DOB2-S6 (10-12 feet) submitted for
laboratory analysis.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED _ 1U=1/-31
wi ¥ 10' while drl]'.llm; t GME CONSULTANTS, INC.| soring compLeTED  10-17-91
w.e 7" after boring ] o rmaeene | RIG DRILLER KJB |
WL, S teramn 1 sosr DRAWN __ JPB APPROVED MDM

PROJECT €-2373-A |sHEeT 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING

B3

PROJECT

Remedial Investigation

SITE

Dittmer Oil Company, Fairfax, MN

CLIENT

Dittmer 0il Company

ARCHITECT-ENGINEER

tl—l UNCONFINED COMPRESSIVE STRENGTH TONS/FT.2
uw = -O-
- i 1 1 2 3 & s
u " % DESCRIPTION OF MATERIAL .| 2 + I — +
R B a |z CONTENT %
£|2Zwld O Fol w —®-
E Rl & E gg g STANDARD PENETRATION (BLOWS/FOOT)
a =0 |F o wnl s _ N
w2zl E SURFACE ELEVATION 97.65" gl 3 0 % % w0 s
1ss Light gray to light brown silty clay| 40 [12
(CL) - trace to little sand - many
2 mottled fractures (primarily
S8 vertical) - soft - moist - isolated | 65| 8
= sand seam
3ss 38| 6
Sy 34| 6
5ss| A rrom T GaTk b Silty clay (L= 260 | o
FaY o »
-10- little fine to coarse sand - trace
6SS gravel - same reddish brown mottled |57q (14
fractures (vertical and horizontal)-
soft to medium firm - very moist to
7SS wet - isolated sand seam 19| 8
51 gss 1 11 h1
Dark gray silty clay (CL) - trace to
9ss little fine to coarse sand - trace | 3|21
avel - no fractures - stiff - moist
20 End of boring at 18 feet.
8.25 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm).
Soil Samples DOB3-S5 (8-10 feet) and
DOB3-S7 (12-14 feet) submitted for
laboratory analysis.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED _ 10—17/-91
w.. W 8' while drilling §og] GME CONSULTANTS, INC.| sommG compierep 10-17-91
S w.L. é‘ 14000 215t Averve No. Ric_QME 55 pRiLLER KJB
W.L. S Yo oy DRAWN _JPB APPROVED MDM
PROJECT #-2373-A sHEET 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.
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LOG OF BORING

B4

PROJECT

Remedial Investigation

SITE

Dittmer 0il Company

CLIENT

Dittmer Oil Campany

ARCHITECT-ENGINEER

m UNCONFINED COMPRESSIVE STRENGTH TONS/FT 2
w HNU E -O-
i PP 1 2 3 4 5
% o g DESCRIPTION OF MATERIAL N g t T — t
by .18 5 £ 18 CONTENT %
“lag|? 4 -@-
E gg § E gg g STANDARD PENETRATION (BLOWS/FOOT)
o« wal = ' -6 -
$¥l3z|5| £ SURFACE ELEVATION 98.18" ] o 2 % w© s
1ss Light gray to light brown silty clay| 3| 7
(CL) - trace to little sand - many
mottled fractures (primarily =
258 vertical) - soft — moist
51388 5
4SS 10
8-
\d Brown to dark brown silty clay (CL)- 7
— >SS little fine to coarse sand - trace
= gravel - sane reddish brown mottled
6SS fractures (vertical and horizontal)- 8
soft to medium - very moist to wet
7ss 9
15
8ss e 13
End of boring at 16 feet.
8.25 inch 0.D. hollow stem auger
used full depth.
HNU measurements in parts per
million’ (ppm) .
Soil Samples DOB4-S5 (8-10 feet) and
DOB4-S6 (10-12 feet) submitted for
laboratory analysis.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED __10-17-91
wo |¥9' while drilling t GME CONSULTANTS, INC.| soRING cOMPLETED 10-17-91
wl é 14000 3'e: e g oo R CME 55 pRiLLER KJB
W.L. S o v soaer DRAWN JPB ApproveED MDM
PROJECT #C-2373=Algneerl of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING Mw4

PROJECT

Supplemental Remedial Investigation

SITE

Dittmer Oil Campany, Fairfax, MN

CLIENT . ARCHITECT-ENGINEER
Dittmer:- Oil Canpany
'u_J UNCONFINED COMPRESSIVE STRENGTH ‘I'ONS/F"T.2
t HNU | £ -0- |
j (ppm 1 2 3 4 5
g o § DESCRIPTION OF MATERIAL ) 2 t + ¥ + +
12 gl 2 e | 8 WATER
m|sS |2 T g | a CONTENT %
o uZJE 4] © ol o -@-
z dg ;u':_l E gg 2 STANDARD PENETRATION (BLOWS/FOOT)
=% =2 [0l WwNl > - -
$1zz13 £ SURFACE ELEVATION_ 96.32" ] o 20 % w0 s
Light gray to light brown silty clay
(CL) - trace to little sand ~ many
mottled fractures (primarily vertical))
- soft - very moist to wet
5 155 ' 0f5
A4
2SS 185 7
10 .
—1 388 1751 7
13
Brown to dark brown silty clay (CL)-
1:455 s little fine to coarse sand - trace 012
- gravel - same reddish brown mottled
fractures (vertical and horizontal)
-medium f£irm - wet
End of boring at 15 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm).
Soil Sample MW4-SS2 (7 - 9 feet)
submitted for laboratory analysis.
Installed monitoring well Mw4.

‘ WATER LEVEL OBSERVATIONS BORING STARTED ___ >-19-93
W.L. 8' while sampling '_ ?ME VCO"BULTANTS, INC.| BORING cOMPLETED 5=~19-93 .
e é 14000 21 v g, © ric QE 750 priLLER KIS

WL TS e ssaer DRAWN _JPB APPROVED MDM

PROJECT £~2373-BlsHeer 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING Mws

¢

PROJECT SITE
Supplemental Remedial Investigation Dittmer Oil Campany, Fairfax, MN
IENT : ARCHITECT-ENGINEER
gzl.'t?mer 0il Company
m UNCONFINED COMPRESSIVE STRENGTH ‘I'ONS/I-'T',2
i | £ -0-
x ] prn] & 1 2 3 4 3
. § o £ DESCRIPTION OF MATERIAL — | t v +
gl lal 3 2 la CONTENT %
& 5‘5_‘ ap © Fol o -@-
T §§ & £ <3 2| smanoaro reneTaTION BLOWS/FOOT)
% 2l o@l 3 e
412ZI5| E SURFACEELEVATION o) o, gul 2 o 2 % w0 s
Light gray to light brown silty clay
(CL) - trace to little sand - many
mottled fractures (primarily vertical)
- soft - very moist to wet
541SS 3|6
\
—3.
BTN P Brown to dark brown silty clay (CL)-
little fine to coarse sand - trace |25 |6
gravel - same reddish brown mottled
fractures (vertical and horizontal) +
soft to medium firm - wet
385 0|9
I by
dend P~
End of boring at 15 feet.
8 inch 0.D. hollow stem auger used
full depth. .
HNU measurements in parts per
million (ppm).
Soil Sample MW5-SS2 (9 - 11 feet)
submitted for laboratory analysis.
Installed monitoring well MWS.
WATER LEVEL OBSERVATIONS BORING STARTED 2—19=33
W.L. 7.5' while sampling t GME CONSULTANTS, INC.| BORING COMPLETED 5-20-93
- w.L. é‘ 14000 218t Avere No. RIG__CME 750 pRILLER KJS
WL, S Yoo vy ssaa7 pRAWN _ JPB APPROVEDMDM

PROJECT #=2373-Blgpeer 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING

B5

PROJECT

SITE

Dittmer Oil Campany, Fairfax, MN

Supplemental Remedial Investigation
CLIENT :
Dittmer Oil Campany

ARCHITECT-ENGINEER

DEPTH, FEET

SAMPLE NUMBER
STRATA CHANGE, FEET

AND TYPE
WATER LEVEL

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

- 97.68"

1%

N-VALUE (BLOWS/FT)

SPECIAL TEST
RESULTS

UNCONFINED COMPRESSIVE STRENGTH TONS/F'T,2
_.o_
12 3 4 s

WATER
CONTENT %
. . —
STANDARD PENETRATION (BLOWS/FOOT)
10 20 30

40 50

1ss

258

[«

Light gray to light brown silty
clay (CL) - trace to little sand -
many mottled fractures (primarily
vertical) - soft - very moist to
wet

10

3ss
11

ToWD T0, ToWn SLIEY C SNk
little fine to coarse sahd - trace
gravel - some reddish brown mottled

fractures (vertical and horizontal)
-soft - wet

End of boring at 11 feet.

8 inch 0.D. hollow stem auger used
full depth.

HNU measurements in parts per
million (ppm).

Soil Sample B5-SS3 (9-11 feet)
sulmitted for laboratory analysis.
Backfilled boring with cement grout,

W.L.

WATER LEVEL OBSERVATIONS
8.5' while sampling

A

W.L.

" o Materials
; 14000 215t Averwe No

q Minnespolis, MN 55447
Office (612) 5591858

GME CONSULTANTS, INC.

« Ervironmental

BORING STARTED o=19=93

BORING COMPLETED  5-20-93

RIG ME 750 DRILLER KJS
DRAWN JPB APPROVED MEM

PROJECT #C-2373-BsueeT 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING

B6

PROJECT

Supplemental Remedial Inwvestigation

SITE

Dittmer Oil Campany, Fairfax, MN

CLIENT

Dittmer Oil Campany

ARCHITECT-ENGINEER

DEPTH, FEET
SAMPLE NUMBER

AND TYPE

WATER LEVEL

STRATA CHANGE, FEET

DESCRIPTION OF MATERIAL

SURFACE ELEVATION

- 96.74'

SPECIAL TEST
RESULTS

CE

N-VALUE (BLOWS/FT.)

UNCONFINED COMPRESSIVE STRENGTH TONSIFTA2
_o_
12 3 4 s

WATER
CONTENT %
_. -
STANDARD PENETRATION (BLOWS/FOOT)
10 20 30

40 50

1ss

3ss

Light gray to light brown silty clay
(CL) - trace to little sand - many
mottled fractures (primarily :
vertical) - soft - very moist to
wet

200

4ss

Ls
n

i

Brown to dark brown silty clay (CL)-
little fine to coarse sand — trace
gravel - some reddish brown mottled

12

fractures (vertical and horizontal)
-medium firm - wet

End of boring at 15 feet.

8 inch 0.D. hollow stem auger used
full depth.

HNU measurements in parts per
million (ppm).

Soil Sample B6-SS3 (9 - 1ll:feet)
submitted for laboratory analysis.

Boring backfilled with cement grout.

WATER LEVEL OBSERVATIONS

samp

LA

o Materals
14000 21st Avanue No.

W.L.

=4

Minneapoiis, MN 55447
Office (612) 559-1859

GME CONSULTANTS, INC.

o Environmental

BORING STARTED 5~-20-93

BORING COMPLETED 5-20-93

rng ME 750 priLLer KIS

DRAWN _ JPB APPROVED MIM

PROJECT €~2373-B fsheer 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING M6
PROJECT SITE
Supplemental Remedial Investigation Dittmer Oil Campany
IENT . ARCHITECT-ENGINEER
Cbittmer 0il Company
m HNU UNCONFINED COMPRESSIVE STRENGTH TONS/FT.2
B et -o-
< u a 1 2 3 4 3
§ 2 € DESCRIPTION OF MATERIAL ~ % t R S— +
AEME 2 |2 CONTENT %
1S < 20| & -®-
E g% = ‘-‘5' | STANDARD PENETRATION (BLOWS/FOOT)
b 22|% é SURFACE ELEVATION 97.12! ﬁé{ﬁ Z -®-
Clu<|3 o 8 : i 10 20 30 40 50
Light gray to light brown silty clay]
(CL) - trace to little sand - many
mottled fractures (primarily verticajl)
- soft - very moist to wet
55— 1SS ‘ 0i5
288 ! 017
61355 0|8
‘fbmﬁgs cIay (Ch)
15 little fine to coarse sahd - ce
45S| |4c | gravel - some reddish brown mottled| 0|7
fractures (vertical and horizontal)
-soft - wet
End of boring at 16 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm).
Soil Sample MW6-SS2 (7 - 9 feet)
sumitted for laboratory analysis.
Installed monitoring well MW6.
WATER LEVEL OBSERVATIONS BORING STARTED _ 5-20-93
we | 8 while sampling t GME CONSULTANTS, INC.| soRING cCOMPLETED 5-20-93
I ' ical o Materials o Environmental 50 KJ-S
W.L. 5 1400021um~n7 RIG _CME 7 DRILLER
WL | Offis (312) 556.1856 DRAWN JPB APPROVED MDM
PROJECT C=2373~B |sueer 1 of 1
The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING B7

PROJECT

Supplemental Remedial Investigation

SITE

Dittmer Oil Campany, Fairfax, MN

CLIENT )
Dittmer 0il Company

ARCHITECT-ENGINEER

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.

E HNU - UNCONFINED COMPRE_SSOIVf STRENGTH TONS/FT.2
U )| &

& 4 FE) & 12 3 4 s
g g 2 DESCRIPTION OF MATERIAL . |2 + A +
w3 [zl 2 |a CONTENT %
Clagld 2 20| @ -®-

533: §E g E gg 2: STANDARD PENETRATION (BLOWS/FOOT)
b waol s - -
8135215 & SURFACE ELEVAT|0N1 95.17" aul 3 o 2 % w0 s
Light gray to light brown silty clay
(CL) - trace to little sand - many
imottled fractures (primarily vertical))
- soft - very moist to wet
5- 1SS 2.0 Sr
v
2SS 25 . 4F
394 3SS 4. o
1l '
Brown to dark brown silty clay (CL)-
4ss little fine to coarse sand - trace 2.4 4
sss gravel - scme reddish brown mottled
vertical and horizontal)-
= . |SOPE b medVam £12m o wet 1413
End of boring at 15 feet.
8 inch 0.D. hollow stem auger:used
full depth.
HNU measurements in parts per
million (ppm).
Soil Sample B7-SS2 (7 - 9 feet)
submitted for laboratory analysis.
Water Sample B7-WS sulmitted for
laboratory analysis.
Installed temporary monitoring well H7.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED __ 5=-20-93
we |V 7' while sampling t GME CONSULTANTS, INC.| soRiNG COMPLETED 5-20-93
wn é— 24000 21 e g © e rRg CME 750 priLLer KIS
W.L. S Offcs 612] 8567856 DRAWN _ JPB APPROVED
PROJECT £€~2373-BisteeT 1 of 1
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LOG OF BORING B8
PROJECT SITE
Supplemental Remedial Investigation Dittmer 0il Campany, Fairfax, MN
CLIENT ARCHITECT-ENGINEER
Dittmer Oil Campany
E UNCONFINED COMPRESSIVE STRENGTH TONS/FI’.2
| w zio -O-
g u (per)) 2 —3% 34+ 3
_ § ” % DESCRIPTION OF MATERIAL S E ypp
wis [z = g |a CONTENT %
| Zwldl O Pol a -~®-
E g’z' ﬁ E 53 g STANDARD PENETRATION (BLOWS/FOOT)
b @ -®-
lzz|g| E SURFACEELEVATION, - __, gl 2 0 20 % 0 s
Light gray to light brown silty clay
(CL) - trace to litte sand - many
1as mottled fractures (primarily 0.5
\ 4 vertical) - soft - very moist -
petroleum odor at 4-6 feet
2sS 250 | 6
- to dark brown silty clay (CL)-
38 3sS little fine to coarse sard - trace 4.0 [Lo
gravel — same reddish brown mottled |[°°
fractures (vertical and horizontal)-
medium £irm - wet
14
4ss Dark gray silty clay (CL) - trace to
little fine to coarse sand - trace [0.5| 8
gravel - no fractures - soft to med.
- very moist - several 1/16" gray
fine to medium grained sand seams
at 19-21 feet
PSS 1.2(19
24
2 Gray fine to medium sand (SP) - tracs
SS silt and trace clay - medium dense - |43 [24
wet
“|Gray silty very fine sand (oM)-trace
37ss " |clay - medium dense - wet 2
21 0.5(28
WATER LEVEL OBSERVATIONS BORING STARTED 8—=2-93
wL |V 4' while sampling ¢ GME CONSULTANTS, INC.| sORING COMPLETED 8-2-93
G ical ¢ Materials o Erwironmental
g LA amtep| 1400021e verva o | RIG CME 550 _ |DRILER KJB |
WL — Offce (612) 5591859 DRAWN _JPB APPROVED MDM

PROJECT #£-2373-B |sHeeT 1 of 2

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING

B8

PROJECT

Supplemental Remedial Investigation

SITE

Dittmer Oil Company, Fairfax, MN

CLIENT ARCHITECT-ENGINEER
Dittmer Oil Company
E HNU : UNCONFINED COMPHE—Sng STRENGTH TONS/'-'!'.2
& & ESCRIPTION OF MATER P g i3 4 2
RERPR: DESCRIPTIO MATERIAL N, § WATER t
w3 o o ul @ CONTENT %
Llzg|a © ) -®-
E gg g E gg 2: STANDARD PENETRATION (BLOWS/FOOT)
. [0}
i ;5 S SURFACE ELEVATION 96.77" gl 3 o 2 -%- w0 s
End of boring at 31 feet.
8 inch O0.D. hollow stem auger
used full depth.
HNU measurements in parts per
million (ppm).
Soil Samples B8-SS2 (4~6 feet) and
B8-SS6 (24-26 feet) sulmitted for
laboratory analysis.
Boring backfilled with cement grout,
Shelby tube ST-1 (6-8 feet) and
ST-2 (11 - 13 feet) collected for
fallingihead permeability tests.
WATER LEVEL OBSERVATIONS BORING STARTED ___8-2-93
we |W 2 e Samp € o] SME CONSULTANTS, INC.| oRNG COMPLETED _8-2-03
- w.L. é 14000 21t Ava g, o RIG_CME 550 pRILLER KIB
WL S Otfs (6121 850.1888. DRAWN JPB APPROVEDMDM
PROJECT #-2373-Blsueer 2 of 2

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING B9
PROJECT SITE
Supplemental Remedial Investigation Dittmer Oil Company, Fairfax, MN
CLIENT ARCHITECT-ENGINEER
Dittmer Oil Company

UNCONFINED COMPRESSIVE STRENGTH TONS/FT 2

.
@ HNU| = -O-
e ui (pomd 5 1 2 3 4 s
O DESCRIPTION OF MATERIAL - | 2 t T — +
512 |8 £ g |3 CONTENT %
£ zZwl|d) O Celw -®-
EI_:: %E é E 3; 2. STANDARD PENETRATION (BLOWS/FOOT)
w|FzZzigl E SURFACE ELEVATION ] I -®-
Bla<|z o 3 95.20" ol = 10 20 30 40 50
Light gray to light brown silty clay 0.5
12s (CL) - trace to little sand - many °
mottled fractures (primarily
v vertical) - soft - very moist -
—] sare 1/16" fine sand seams -
>1285 petroleum odor at 4 - 8 feet 200{ 7
3ss 200| 7
Q
- Brown to dark brown silty clay (CL)-
=714Ss little fine to coarse sand - trace |g.g|12
L gravel = sane reddish brown mottled
fractures (vertical and horizontal)-
ium fim - wet
=15
End of boring at 11 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm). _
Soil Sample B9-SS2 (4-6 feet)
sutmitted for laboratory analysis.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED ___8-2-03
we |W_4' while sampling e GME CONSULTANTS, INC.| BORING COMPLETED 8-2-93
WL =é :qoooamW * Enronmereat RIG  OE 550 |prier KJIB
WL Offce (672) 558.1859” oRawn JPB APPROVED MBEM
PROJECT #~2373-Blgnegerl of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be Jgradual.
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LOG OF BORING B10

PROJECT
Supplemental Remedial Investigation

SITE

Dittmer 0Oil Campany, Fairfax, MN

CLIENT .
Dittmer Oil Campany

ARCHITECT-ENGINEER

UNCONFINED COMPRESSIVE STRENGTH TONS/FT 2

[+
i HNU = -O-
[T
. ui (Pem) & 12 3 4 5
u 3 Q DESCRIPTION OF MATERIAL - | 2 + v — +
TERER: 8|2 CONTENT %
&) 2wl © 7 -@-
T =t E gg 2» STANDARD PENETRATION (BLOWS/FOOT)
§|32 § £ SURFACE ELEVATION 97.07" gl 2 I -%- w0 s
Light gray to light brown silty clay
1as (CL) - trace to little sand - many |[0.5
mottled fractures (primarily
vertical) - soft - very moist -
trace petroleum odor at 6 - 8 feet
5+ 25S l' 0.0} 7
388 5.0 8
36455 0.5|10
1l
End of boring at 11 feet.
E 8 inch 0.D. hollow stem auger used
i full depth. '
HNU measurements in parts per
million (ppm).
Soil Sample Bl10-SS3 (6-8 feet)
submitted for laboratory analysis.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED __ 8=2-93
wi |V 6' while sampling ¢ GME CONSULTANTS, INC.| BORING COMPLETED §-2-93
w é- Taa021a memane L= lRe OME 550 |omiier KIB
W.L, S o vaisoess DRAWN _ JPB APPROVED MDM
PROJECTC=2373-B {sueeTl of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING B11l

PROJECT SITE
Supplemental Remedial Investigation Dittmer Oil Campany, Fairfax, MN
CLIENT ' ARCHITECT-ENGINEER
Dittmer Oil Campany
- NCONFIN 2
'E' iHNU : UNCONFINED COMPRE—SSgE STRENGTH TONS/FT
& g DESCRIPTION OF MATERIAL (eey § } : : - :
a (4 2 - | & WATER
o = g < o0 =
wis gl Z a |a CONTENT %
w < H_J -~ o :w w -@-
r|Y>lel =< 51 2
E %E ’u_.l E 98 :(A STANDARD PENETRATION (BLOWS/FOOT)
gd1s52|5 & SURFACE ELEVAT|0N_‘ 96.00" g z w0 20 -%- 0 5
_ Light gray to light brown silty clay
128 (CL) - trace to little sand -~ many
mottled fractures (primarily 0.
vertical) - soft to medium - very
moist to wet - 1" sand seams at
—5 255 5.5 feet and 7 feet 0 ol
3ss 0 4 10§
-9 .
— Brown to dark brown silty clay (CL)-
071 4s8 little fine to coarse sand - trace 10f
‘ 11— gravel - same reddish brown mottled
I fractures (vertical and horizontal)
-medium fim - wet - several very
thin (1/16") sand seams
5
End of boring at 11 feet. .
8 inch 0.D. hollow stem augerrused
full depth.
HNU measurements in parts per
million (ppm).
Soil Sample Bl1l-SS3 (6-8 feet)
submitted for laboratory analysis.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS [ BORING STARTED ___8—2-03
we |V 6' while sampling 3 GME CONSULTANTS, INC.| soRING COMPLETED _§~2-93
WL é- 1400057 Mot o | ARG OME 550  |pAnier KOB
WL S Offos 612) 550.1859 DRAWN _JPB APPROVED MDM
PROJECT C=2373-B|gpeer 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.
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LOG OF BORING Bl12

PROJECT SITE
Supplemental Remedial Investigation Dittmer Oil Campany, Fairfax, MN
CLIENT ARCHITECT-ENGINEER
Dittmer Oil Ccampany
ub—J E _ UNCONFINED COMPRESSIVE STRENGTH TONS/FT.2
w = -O-
« i | & 12 3 4 5
g || g DESCRIPTION OF MATERIAL E +- M — *
513 |5 % @ |3 CONTENT %
| Zwial O hel w -®-
lifle E gg g STANDARD PENETRATION (BLOWS/FOOT)
§lz2 § = SURFACE ELEVATION 95.38" £ 3 w0 2 ‘%' o s
Light gray to light brown silty clay
(CL) - trace to little sand - many
1as v mottled fractures (primarily P
1 vertical) - soft - very moist
—b— 2SS 0 5
3ss 0 5
o]
“ |Brown to dark brown silty clay (CL)I-
36+ 4s5 little fine to coarse sand - trace |0 |12
1l—gravel .- sare reddish brown mottled
fractures (vertical and horizontal) -
ium fim -~ wet
End of boring at 11 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm).
Water Sample Bl2-WS submitted for
laboratory analysis.
Temporary monitoring well Bl2 in-
stalled.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED  §-2-93
W.L. 3' after boring t GME CONSULTANTS, INC.| sORING COMPLETED 8-2-93
we é— 14000 S'ex Amm g, T RIG__OME 550  |prier KJIB
WL S Offs (612} 5391858 DRAWN __ JPB appROVED MDM

PROJECT #-29373R ISHEET 1 of 1

The stratification lines represent approximate boundaries

between soil types; insitu the transition may be gradual.




it

- UNCONFINED COMPRESSIVE STRENGTH TONS/FT.2
i HNU| = ~0-
« ui (pem) 12 3 4 s
w || g DESCRIPTION OF MATERIAL - | 2 t T s—— t
R L EE: e |2 CONTENT %
e Zu 49 © Fol o -@-
T ;;’: & E gg 3 STANDARD PENETRATION (BLOWS/FOOT)
i %g g e SURFACE ELEVATION_ 94.81" £ 2 o 2 '%' 0 s
Light gray to light brown silty clay
1S (CL) - trace to little sand - many 0
mottled fractures (primarily
vertical) - soft - very moist
5 A4
258 ol 9
3s8S 0 8
9 .
 Brown to dark brown silty ¢lay (CLr=
36— 485 little fine to coarse sand ~ trace 0 {10
1l gravel ~ same reddish brown mottled
fractures (vertical and horizontal)-
medium dense - wet
H-5—
End of boring at 11 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm).
Soil Sample B13-SS3 (6-8 feet)
submitted for laboratory analysis.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED 8-2-93
we |V 5' while sampling t GME CONSULTANTS, INC.| 8ORING COMPLETED  8-2-93
- wL. é 74000 21st v © oo RIG _CME 550  |oriLer KJB
WL S Offcs (813 5551658 DRAWN _ JPB APPROVEDMIM
PROJECT €-2373-B |sheer 1 of 1

vy

LOG OF BORING BE13

PROJECT

Supplemental Remedial Investigation

SITE

Dittmer Oil Company, Fairfax, MN

CLIENT

Dittmer Oil Campany

ARCHITECT-ENGINEER

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be graduai.




«%

LOG OF BORING _ B14/viy7

PROJECT

Suppléiental Remedial Investigation

SITE

Dittmer Oil Campany, Fairfax, MN

CLIENT . ARCHITECT-ENGINEER
Dittmer Oil Campany
2
E HNU - UNCONFINED COMPREngf STRENGTH TONS/FT.
e ) =
. i foem) & 1 2 3 4 s
_ § o % DESCRIPTION OF MATERIAL R + TpR— ¢
T =T - R CONTENT %
A1 b 28l e -e-
Z|zF é > :‘-55' 3 STANDARD PENETRATION (BLOWS/FOOT)
0. =0 o wul s — -
812z|5 E SURFACE ELEVATION_,  96..90" gl 3 o 2 g w0 so
Light gray to light brown silty clay
1aS (CL) - trace to little sand -many |5 3
mottled fractures (primarily
V| vertical) - soft - very moist -
petroleum odor at 6-8 feet
> 255 0.2 5
3s8 190 | 7
9 :
— Brown to dark brown silty clay (CL)-
=77] 488 little fine to coarse sand - trace 39| 7
gravel - same reddish brown mottled
fractures (vertical and horizantal)-
soft to medium dense - wet - petroleum
odor at 9-11 feet
=4
End of boring at 16 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm).
Grain size analysis samples collected
at 4-8 feet and 13-15 feet.
Installed monitoring well MW7.
__WATER LEVEL OBSERVATIONS BORING STARTED __ 8-3-93
we |V 6.5' while sampling ¢ GME CONSULTANTS, INC.| BoRING COMPLETED _ 8-3-93
qwe| 3.5' after boring é 14000 21a v g T Ric__QME 550 pRiLLER KJB
we | S taremom unsseer DRAWN _JPB ApPROVED MIM

PROJECT C=2373-Blgneer 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING B15

PROJECT SITE
Supplemental Remedial Investigation Dittmer Oil Company, Fairfax, MN
CLIENT ARCHITECT-ENGINEER
Dittmer 0Oil Campany
2
E HENU : UNCONFINED COMPRE_SSSJE STRENGTH TONS/FT!
- w (perp & 12 3 4 s
w 3 izi DESCRIPTION OF MATERIAL [ | 2 t T—— ¢
12 |8 % e |2 CONTENT %
& uzjgf 4 © ol @ -@-
R - E gg g STANDARD PENETRATION (BLOWS/FOOT)
a. =0k~ o wanl = - -
8132 = SURFACE ELEVATION_‘ 96.65"' e 10 20 % 40 50
Light gray to light brown silty clay
(CL) - trace to little sand - many
1as mottled fractures (primarily 0
vertical) - soft to medium firm -
very moist
[
2ssly| 0. 7A
3ss | 0.4 19
- Brown to dark brown silty clay (CL)y T+
4ss little fine to coarse sand - trace 174
gravel - same reddish brown mottled
fractures (vertical and horizontal) -
soft to medium firm - wet - petroleun
odor at 9-11 feet
=sss| | 0.4 19
End of boring at 16 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm). »
Soil Sample B15-SS4 (9-11 feet)
submitted for laboratory analysis.
Baring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED _8—3-93
W.L v 6' while sampling '_ GME VCONSI.II.TANTS, INC.| BORING COMPLETED  8-3-93
Cwer é 19000 21 Mo g © o RIG __(CME 550 DRILLER KR
WL S Offie (312) 550.1859 DRAWN _JPB APPROVED _MI'M
PROJECT $#-2373-B |SHEET]1 of 1

The stratification lines represent approximate boundaries

between soil types; insitu the transition may be gradual.




«"

LOG OF BORING

Bl6

PROJECT

Supplemental Remedial Investigation

SITE

Dittmer Oil Campany, Fairfax, MN

CLIENT ARCHITECT-ENGINEER
Dittmer Oil Campany
'u-.l UNCONFINED COMPRESSIVE STRENGTH TONS/FT.2
w = ~-O-
z i el 3 2 3 4 s
W o % DESCRIPTION OF MATERIAL (_p_n g t YTWATER +
B3 (B % 2 | 2 CONTENT %
@ Zwial © "ol -@-
| wd < 2=l 3
ElEFIE > 33| 2 STANDARD PENETRATION (BLOWS/FOOT)
a | Sal- & : wanl s -®-
< ¥
41225 & SURFACE ELEVATION_; 95.60" aul 3 10 0 9w s
Light gray to light brown silty clay
1AS (CL) - trace to little sand ~many [1.5
mottled fractures (primarily
vertical) - soft - very moist - trace]
v petroleum odor at 4-6 feet
& 2SS = 8.5
38s kg.o| ¢
WY ~ |Brown to dark brown silty clay (CL)-
—]48S| | . |little fine to coarse sand - trace [, | 1|
gravel - some reddish brown mottled
fractures (vertical and horizontal)-
I‘medium firm - wet
5
End of boring at 11 feet.
8 inch 0.D. hollow stem auger used
full depth.
[HNU measurements in parts per
million (ppm).
Soil Sample B16-SS2 (4-6 feet)
submitted for laboratory analysis.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED __ 8—3-93
wL |V 5' while sampling '_ GME CONSULTANTS, INC.| BORING COMPLETED  R..3-03
W.L. 2000 T1et ara .+ ool RIG (CME 550 DRILLER KJIB
WL SE) et v sousr DRAWN _ JPB APPROVEDMDM |
PROJECT #0-2373-BisHEET 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING Bl17

PROJECT

Supplemental Remedial Investigation

SITE

Dittmer 0il Campany, Fairfax, MN

CLIENT ARCHITECT-ENGINEER
Dittmer 0il Campany
E UNCONFINED COMPRESSIVE STRENGTH TONS/FT 2
o E -O-
x u Y @ 1 2 3 4 v
. § 4 g DESCRIPTION OF MATERIAL - % WATER
wls |z = N CONTENT %
E_" Z| 3 (8] '_w :u,
r|ufis] = 25 8 o
E % ,.0. E : o a :t‘ STANDARD PENETRATION (BLOWS/FOOT)
[+ W > -68d-
slzzls| € SURFACE ELEVATION 96.34" gl 2 0 2 % w0 s
Light gray to light brown silty clay
1as (CL) - trace to little sand - many 0
mottled fractures (primarily
: vertical) - soft to medium firm -
A4 very moist
2sS 0|4
3ss 0 {10
Q
— - |Brown to dark brown silty clay (CLJ-—
TU-1 4SS little fine to coarse sand - trace 0 (13
dl—gravel - sane reddish brown mottled
fractures (vertical and horizontal) -
iun fimm - wet
-5
End of boring at 11 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm).
Soil Sample Bl7-SS3 (6-8 feet)
submitted for laboratory analysis.
Boring backfilled_ with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED 8-3-93
wi |W4.5' while sampling 3 GME CONSULTANTS, INC.| BORING COMPLETED 8-3-93
G o Materisls ¢ Ervironmental
W.L. : é‘ 14000 21at fuerum RIG _CME 550 DRILLER KJB
W.L. S Othos (B12) S60389 DRAWN _JPB APPROVED MIM

PROJECT #€£-2373-B |sHEeTl of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING R13

PROJECT SITE
Supplemental Remedial Investigation Dittmer Oil Company, Fairfax, MN
CLIENT ARCHITECT-ENGINEER
Dittmer Oil Campany
2
E HNU : UNCONFINED COMPRE_SSS/ESTRENGTH TONS/FT.
« ui (P & 12 3 4 5
w ol ] g DESCRIPTION OF MATERIAL 2 + + ; + +
12 {dl 2 |9 WATER
wils gl = I CONTENT %
¥l 2wl S (&] ol o
|4 = 5| 5 -o-
E %E E : aa’ 2l STANDARD PENETRATION (BLOWS/FOOT)
« o -®-
lxz|gl £ SURFACE ELEVATION 97.49" gl 3 o 20 % w0 5o
125 Light gray to light brown silty clay
(CL) - trace to little sand - many
mottled fractures (primarily
vertical) - soft - very moist - sane
\4 petroleum odor at 0-4 feet - strong
—5 2551 petroleum odor at 4-8 feet 1
3sS
9
39| 4 Brown to dark brown silty clay (CL)-
SS 17 | little fine to coarse sand - trace 11
gravel - some reddish brown mottled
r fractures (vertical and horizontal)
-medium firm - wet
End of boring at 11 feet.
8 inch 0.D. hollow stem auger
used full depth.
HNU measurements in parts per
million (ppm).
Soil Sample B18-SS3 (6-8 feet)
submitted for laboratory analysis.
Boring backfilled with cement grout.
WATER LEVEL OBSERVATIONS BORING STARTED _ 8-3-93
we |V samp.L1ng t GME CONSULTANTS, INC.| BORING COMPLETED 8-3-93
WL é- 4000 21ak A g+ oo RIG QE 550 joriier KJIB
WL Otcs (872} 556185 DRAWN __ JPB APPROVED MDM

PROJECT €£=2373-B ismeer 1 of 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING B19/MW8
PROJECT SITE
| Supplemental Remedial Investigation Dittmer Oil Campany, Fairfax, MN
CLIENT ’ ARCHITECT-ENGINEER
Dittmer 0Oil C Vg
- UNCONFINED COMPRESSIVE STRENGTH TONS/FT42
Q HNU - -O-
« " (PP 5 12 3 a4 5
_ § 2 2 DESCRIPTION OF MATERIAL - + T +
Wis |3 = 8| a CONTENT %
& Zwla © ol o —®-
;| Wy < é" 2
P gg g e 33| 2 STANDARD PENETRATION (BLOWS/FOOT)
a. o w o > - -
812z|g £ SURFACEELEVATION_ g6 g1 ] s o 2 % w© s
Dark gray silty clay (CL) = trace
to little fine to coarse sand -
trace gravel - no fractures -
soft - very moist to wet (based on
= Vv toring M4
1ss Brown to dark brown silty clay (CL)+ g 12
35 little fine to coarse sand - trace
gravel - sane reddish brown mottled
fractures (vertical and horizontal)
-medium firm - wet
20
2ss Dark gray silty clay (CL) - trace 0 2
to little fine to coarse sand -
trace gravel - no fractures - very
stiff - moist
25 355 023
20
38 405 023
WATER LEVEL OBSERVATIONS BORING STARTED __ 8—4-93
we |V _5' while sampling €l o] SME CONSULTANTS, INC.| BORING COMPLETED 8-4-93
iwo - é 4000 21t Avere o © orormerea! RIG _oME 550 DRILLER RTR
W.L. S Yoo oy seasr DRAWN __JPB APPROVED MDM
PROJECT #C-2373-HSHEET ] of 2
The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING Bl9/Mw8

PROJECT
Supplemental Remedial Investigation

SITE

Dittmer Oil Campany, Fairfax, MN

CLIENT ARCHITECT-ENGINEER
Dittmer Oil Campany
E HNUI : UNCONFINED COMPRE_SngSTHENGTH TONS/F-'I’.2
x u ‘Pf“l % 12 3 4 s
i 4 % DESCRIPTION OF MATERIAL .| 2 + “warten
AEREEE a1 CONTENT %
#1288 ol w “e-
E’ é?_‘ & E gg g _ STANDARD PENETRATION (BLOWS/FOOT)
202 monl s Q-
;5,\ 2|5 £ SURFACE ELEVATION 96.66" gl 2 o 20 % w0 s
—4ss .
Dark gray silty clay (CL) - trace
58S to little fine to coarse sand - 11
trace gravel - no fractures -
stiff - moist :
6SS 13
758 27
8sS 18
|1 End of boring at 40 feet.
Drilled with double casing:8 inch
I.D. hollow stem auger advanced to
20 feet; 8 inch 0.D. hollow stem
auger advanced to 40 feet.
'HNU measurements in parts per
million (ppm). _
Soil Sample B19-SS2 (20-22 feet) and
Bl9-SS8 (37-32 feet) submitted for
laboratory analysis.
Grain size analysis sample collected
at 33-39 feet.
Installed monitoring well MWS.
WATER LEVEL OBSERVATIONS BORING STARTED _8-4-93
wo |W 2 while sampling n GME CONSULTANTS, INC.| BORING COMPLETED 8-4-93
W.L. é moooamén...;w%""a“’" e RIG _CME 550 DRILLER __ KJB
W.L. S e mssons DRAWN __JPB APPROVED MDM

PROJECT #2-—2373-B|sHEl

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING B20

PROJECT SITE

Supplemental Remedial Investigation Dittmer 0il Company, Fairfax, MN
CLIENT ARCHITECT-ENGINEER

Dittmer Oil Campany

- UNCONFINED COMPRESSIVE STRENGTH TONS/F-'!’.2
"é HU = -O-
« w jpem) 5 12 3 4 5
a [l g DESCRIPTION OF MATERIAL - t v om—
B2 |18 % a1z CONTENT %
e E o 4 © ol w -@-
§ 21 g E gg g STANDARD PENETRATION (BLOWS/FOOT)
W ‘%% § £ SURFACE ELEVATION 97.07" £l 2 w0 20 ‘%‘ w0 50
Light gray to light brown silty clay
1as (CL) - trace to little sand - many
mottled fractures (primarily
vertical) - soft to medium fim -
very moist
388 0 |12
—0
A Brown to dark brown silty clay (CL)-
—] 4SS ,, |little fine to coarse sand - trace 0 110
gravel - same reddish brown mottled
fractures (vertical and horizontal)-
I ium firm - wet
End of boring at 11 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in part per
million (ppm).
Soil Sample B20-SS3 (6-8 feet)
submitted for laboratory analysis.
Boring backfilled with cemet grout.
WATER LEVEL OBSERVATIONS BORING STARTED __8~4-93
we |V 6' while sampling t GME CONSULTANTS, INC.| BORING COMPLETED §—4-93
. G ical ¢ Materials o Environmentai
W.L. é 14000 2z Avenus No. RIG CME 550 joriLER KJIB
WL S Yoo iy ssaar DRAWN __ JpR APPROVED MIpd
PROJECT #:2373-B ISHEET 1 ~f 1

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




LOG OF BORING

B21

PROJECT
Supplemental Remedial Investigation

SITE
Dittmer Oil Campany, Fairfax, MN

CLIENT .
Dittmer Oil Campany

ARCHITECT-ENGINEER

E UNCONFINED COMPRESSIVE STRENGTH TONS/FT.2
n £ -O-
< i ( @ 1 2 3 4 5
§ o g DESCRIPTION OF MATERIAL | E + v — +
EREEE: a1a CONTENT %
£izw|d O ol -@-
L|ZF|5 E gg ?.f STANDARD PENETRATION (BLOWS/FOOT)
0. sailk-= o« wonl s - _
81x215 = SURFACE ELEVATION_‘ 97.55' a4l 3 w0 2 g 0 50
ight gray to light brown silty clay
1as (CL) - trace to little sand - many 50
tled fractures (primarily
ical) - soft - very moist -
troleum odor in auger cuttings at :
[ ' -
255 [y approximately 7-9 feet 6.5 9|
[o]
vy Brown to dark brown silty clay (CL)-
=7} 38T little fine to coarse sand - trace [0
gravel - same reddish brown mottled
ractures (vertical and horizontal)-
edium firm - wet - 1/10" sand seam
pt 15 feet :
15 .0 11
4SS 2.q1
—28) 555 2.5 19|
24
—25 655 Dark gray silty clay (CL) - trace to | 2.9 17
little fine to coarse sand - trace
gravel - no fractures - stiff to
788 very stiff - moist - 2" sand seam 2.9 35
at 29 feet
8ss ' 6.0 21
WATER LEVEL OBSERVATIONS BORING STARTED __ 8-5-93
w [V 6' while sampling t GME CONSULTANTS, INC.| BORING COMPLETED _8-5-93
W.L. B 000278 Aenmria e RIG _CME 550 DRILLER KJR
q Minneapalis, MN 55447
W.L. Office (612) 5581859 DRAWN TPRBR APPROVED MDM 1|
PROJECT #C-2373 HEET
The stratification lines represent approximate boundaries
between soil types; insitu the transition may be  gradual.




LOG OF BORING B2l

Dittmer Oil Ccompany

PROJECT SITE

| Dittmer Oil Company, Fairfax, MN
ARCHITECT-ENGINEER

e UNCONFINED COMPRESSIVE STRENGTH TONS/FT
W [HNU E -O-
< o PR} 5 1 2 3 4 3

. § 4 :z: DESCRIPTION OF MATERIAL - g t T — +

w gm E E:) |.'_|_.| o CONTENT %

il Y < a9 w -@-

E gg é E :3‘; 21 STANDARD PENETRATION (BLOWS/FOOT)

g122Z|5 £ SURFACE ELEVATION_‘ 97.55" gul 3 w0 20 -%- “© 50
End of boring at 30 feet.
8 inch 0.D. hollow stem auger used
full depth.
HNU measurements in parts per
million (ppm).
Soil Sample B21-SS3 (fraom tip of
Shelby Tube at 11 feet), B21-S8S7
(26-28 feet) and B21-SS8 (28-30 feet)
submitted for laboratory analysis.
Shelby Tube ST-3 (9-11 feet) collected
for falling head permeability test.
Boring backfilled with cement grouti|

WATER LEVEL OBSERVATIONS BORING STARTED __8-~5~93
we [V 6' while sampling € ag | SME CONSULTANTS, INC.| ORING COMPLETED g-5-03
w.L =t mmamé:”g“@: * Enrormenca RIG _(ME 550 DRILLER _KJR
W.L. Office (612) 5581858 DRAWN _ JPR APPROVED MDM

PROJECT #2373-B |SHEeT 2 of 2

The stratification lines represent approximate boundaries
between soil types; insitu the transition may be gradual.




T

¥

w|

A
B
C
D

total length of well _12.25'
length of well screer

length of riser pipe _6.25'
stick-up at surface 1.6

nuunu

Minnesota Unicjue Well No. 475173

HONITORING WELL . MWL
DATE INSTALLED.___10-17-91
DRILLER/RIG____KJIB/CME 55
GROUND SURFACE ELEV. 97.14"

VIATER LEVELS

92.63' {8-4-93)

- : 98.72'
\T ELEVATION OF ‘IOP OF RISER PIPE .
7 TUICKNESS AND TYPE OF SURFACE SEAL Neat Cement
l n
| DINMETER AND TYPE OF RISER PIPE 2" steel
cl |
I (-r—— TYPE OF BACKFILL AROUND RISER PIPE Neat Cement Grout
A I |
10™ bentonite
THICKNESS AND-TYPE OF SEAL
DEPTI TO ‘TP OF FILTER SAND 4’
#30 Red Flint
—x *{'_— TYPE OF FILTER AROUND SCREEN
S TYPE OF WELL SCREEN Johnson PVC
SLOT SIZES 10 slot
B
DINIEIER AND LIMN;IN OF SCREEN 2" / 6!
o DEPTIl 10 BOTIOM OF MONITORING WELL 10.7°
& [}
— DEPTI TO BOT'ION OF FILITER SAND 12
/ L~ THICKNESS AND TYPE OF SEAL NA
f——3}—— nIAHRTER AND DEPDI OF BORENOLE 8" /12"
GME CONSULTANTS, INC. Dittmer 0il Campany
P.0. BOX 250 LAKE SHORE DRIVE Fairfax, Minnesota

CROSBY, MINNESOTA 56441

JPB

| Mo 8-11-93 | c-2373-a




A = total length of well 13.30'

B = length of well screer 6’ -
C = length of riser pipe 7-39'
D = stick-up at surface 1.96

Minnesota Unicue Well Ho. _ 475174

>
Uil

PROTECTION PIPE

7

HONITORING WELL _MW2

DATE INSTALLED_ 10-17-91
DRILLER/RIGKIB/QE 55 _ _
GROUND SURFACE ELEV..97.14

VIATER LEVELS

96.00' (6-17-93)
94.57' (8-4-93)

ELEVATION OF TOP OF RISER PIPE

THICKNESS AND TYPE OF SURFACE SENL

l
l !
L 1]
[ H—- DIAMETER AND TYPE OF RISER PIPE
RS
C ‘ . ;J
TYPE OF BACKFILL AROUND RISER PIPE
TIICKNESS AND-TYPE OF SEAL
DEPTI TO TOP OF FILTER SAND
- ct_. TYPE OF FILTER AROUND SCREEN
' TYPE OF WELL SCREEN
SLOT SIZES
B atels
] DINMEIER AND LTSI OF SCREEN

}._ DEPI! 10 BOTICM OF MONITORING WELL
}p— DEPTI TO BOTTONM OF FILTER SAMD

b THICKNESS AND TYPE OF SEAIL

}G———i‘-— DINAETER AND DEPTII OF BOREIOLE

99.10"
5" diameter steel

Neat Cement

2" Steel

Neat Cement Grout

1.0! Bentonite

4.9'

#30 Red Flint

thnscn PVC
10 slot

2" / 6l

11.34"

14'

NA

g" / 14!

GME CONSULTANTS, INC.
P.O. BOX 250 LAKE SHORE DRIVE
CROSBY, MINNESOTA 56441

Dittmer Oil Company
Fairfax, Mimnesota

gB___ | mm  [8-11-93 |c-2373-2




>

total length of well 15.39'

HONITORING WELL__ M3

B = length of well screer __6* DATE INSTALLED.10-17-93

C = length of riser pipe —_9.39°' DRILLER/RIG_KIB/QME 55

D = stick-up at surface 1.92° GROUND SURFACE ELEV.100.24'
VIATER LEVELS

Minnesota Unicue Well No. _475175

96.61' (6-17-93)

94.61' (8-4-93)

T\T ——— ELEVATION OF TOP OF RISER PIPE 102.16°
D PROTECTION PIPE 5" diameter steel
ZRE TIICKNESS AND TYPE OF SURFACE SEAL Neat Cement
| H— DIMEIER AND TYPE OF RISER PIPE 2" Steel
ol Ll
Lﬁ .l
A L (-]— TYPE OF BACKFILL AROUND RISER PIPE Neat Cement Grout
R
TIICKNESS AND-TYPE OF SEAL 1.0' bentonite
) '
DEPTII TO TOP OF FILTER SAND 6.7
% i?_mcorrumnzxmumacxm #30 Red Flint
S TYPE OF VELL SCREEN Johnson PVC
B SLOT SIZES 10 slot
3 " '
:;;:] DINZIER AND LENSIT OF SCREEN 2"/ &
] ]
I S 2_ DEPIT 10 BOTIOM OF MONITORING WELL 13.47
}x— DEPIIl TO BOTIOH OF FILIER SAND 16’
/ —— 'TIICKNESS AND TYPE OF SEAL, NA
f——}—— DINTER AND DEPTII OF BOREIOLE g" /16’
GME CONSULTANTS, INC. Dittmer Oil Company
P.0O. BOX 250 LAKE SHORE DRIVE Fairfax, Minnesota

CROSBY, MINNESOTA 56441

JPB | MM ]

8-11-93 [C-2373-2




L3 )

total length of well __15.71°'
length of well screer __10°'
length of riser pipe 2.71"

caow >

wuunu

HNONITORING WELL X
DATE INSTALLED_.5-20-93
DRILLER/RIG_KS/QME 750

:

stick-up at surface __1.92'

WATER LEVELS
Minnesota Unicue Well No. _ 524148 93.91" (6-17-93)

GROUND SURFACE EILEV._96.32'

92.50"

— ELEVATION OF TOR OF RISER PIPE
PROIECTION PIPE

THICKNESS AND TYPE OF SURFACE SENL

8l
H——- DIAMETER AND TYPE OF RISER PIPE
|

|

TYPE OF BACKFILL AROUND RISER PIPE

TIHICKNESS AND-TYPE OF SEAL

DEPTII TO TOP OF FILTER SAND

v?_ TYPE OF I"ILTER AROUND SCIEEN
> TYPE OF VELL SCREEN

SLOT SIZES

DINMEIER AND IEMSI11 OF SCREEN

DEPTH 10 BOTTOM OF MONITORING WELL
}x— DEPTII TO BOTION OF FILIER SAMD

—— THICKNESS AND TYPE OF SEAL

-

f——3}—— HLINHIIER AND DEPDII OF BOREIOLE

GME CONSULTANTS, INC.
P.O. BOX 250 LAKE SHORE DRIVE

(8-4-93)

__98.24'
5" diameter steel

2.79' neat cenenet

2" PVC

Neat Qement Grout

0.5' bentonite
3.29!

#30 Red Flint

Johnson PVC

10 Slot

on / 10

13.79!

15l

None

g" / 15"

CROSBY, MINNESOTA 56441

Dittmer Oil Ccmpany
Fairfax, Minnesota

JPB | MDM

8-11-93 |c-2373-B




A = total length of well _15.48" HONITORING WELL_MHS _
B = length of well screer 10 __ DATE INSTALLED. 5-20-93
C = length of riser pipe 5-48' DRILLER/RIG.__KS/QME 750
D = stick-up at surface 2.09 GROUND SURFACE ELEV...97.96'

| WATER LEVELS
Minnesota Unicue Well No. 924149 93.95' (6-17-93)

93.20' (8-4-93)

m‘Tr- my| —— ELEVATION OF TOP OF RISER PIPL 100.05"
' D

-+
Tea

PROIECTION PIPE

TIICKNESS AND TYPE OF SURFACE SENL

5" diameter steel

2.39' neat cement

||| 2" Ve
| H— DINMETER AND TYPE OF RISER PIPE
A I 6‘-— TYPE OF BACKFILL AROUND RISER PIPE Neat Cement Grout
|
3
| en .
TIICKNESS AND-TYPE OF SEAL 0.5' bentonite
’ ]
DEPTII TO TOP OF FILTER SAND 2.89
*i_ TYPE OF FILTER AROUND SCREEN #30_Red Flint
TYPE OF WELIL SCREEN Johnson PVC
5 = SLOT SIZES 10 Slot
] DINAEIER AND LEMGIT OF SCREEN " '
'
—~ ;l_l DETI1 10 BOTIOM OF MONITORING WELL 13.39
: 15"
— DEPTII TO BOT'IOM OF FILTER SAND
/4 | — TIICKNESS AND TYPE OF SEAL one
f————— vIAIER AND DEPTI OF BOREIOLE 8" /15°
GME CONSULTANTS, INC. Dittmer Oil Company
P.0. BOX 250 LAKE SHORE DRIVE Fairfax, Minnesota
CROSBY, MINNESOTA 56441
JPB | MM T8-11-93 [c-2373-B

r




S ow >
Honnns

total length of well _.15.75°'
length of well screer __10°

length of riser pipe —_5.75'
stick-up at surface 2.11°

Minnesota Unicue Well No. _ 524150

MONITORING WELL ___ MWR
DATE INSTALLED_ 5-20-93

DRILLER/RIGKS/CME 75Q
GROUND SURFACE ELEV..97.12'

WATER LEVELS
94.04' (6-17-93)

92.21' (8-4-93)

CROSBY, MINNESOTA 56441

K mm| — ELEVATION OF TOP OF RISER PIPE —22:23
Dl PROTECTION PIPE 5" diameter steel
|
THICKNESS AND TYPE OF SURFACE SEAL 2.64' neat cement
| H-— DIAMETER AND TYPE OF RISER PIPE 2" BvC
| | Ly
A I (T— TYPE OF BACKFILL AROUND RISER PIPE Neat Cement Grout
|||
THICKNESS AND TYPE OF SEN, -0.5' bentonjte
DEPTI TO TOP OF FILTER SAND 3.14'
‘?_ TYPE OF FILTER AROUND SCREEN #30 Red Flint
TYPE OF WELL SCREEN Johnson PVC
SLOT SIZES 10 Slot
n 1 ]
DINEIER AND LEMSI OF SCREEN &/
S }__ PEPIl T0 BOTIOM OF MONITORING WELL 13.64"
}r—— DEPTI TO BOTION OF FILIER SAND 16"
/ — THICKNESS AND TYPE OF SEAL None
f———— DINMETER AND DEPDII OF BOREIOLE 8" / 16"
GME CONSULTANTS, INC. Dittmer 0il Company
P.O. BOX 250 LAKE SHORE DRIVE Fairfax, Minnesota

|

MM [8-11-93 |c-2373-B




A = total length of well 15: MONITORING WELL___B7
B = length of well screer __10 DATE INSTALLED__5-20-93
C = length of riser pipe 5! DRILLER/RIG___KS/QME 750
D = stick-up at surface 1! , GROUND SURFACE ELEV..95.17'
| VATER LEVELS |
Minnesota Unicue Well No. __Not applicable Approximately 4' below gradg
(temporary well) (5-20-93)
. .
* ELEVATION OF TOP OF RISER PIPE Apprmmlfr'ately 96.2
DI PROIECTION PIPE one
None
TIICKNESS AND TYPE OF SURFACE SEAL
| 2" e
I r—}— DIAMETER AND TYPE OF RISER PIPE
of L1E
Ry TYPE OF BACKF SER PIP None
A |  (T— BACKFILL AROUND RISER PIPE
TIUICKNESS AND-TYPE OF SEAL None
DEPTH TO TOP OF FILTER SAND N
- TYPE OF FILTER AROUND SCREEN Native Soil
TYPE OF VELI, SCREEN —Johnson PVC
SLOT SIZES 10 Slot
B
l DINMEIER AND LEMSIN OF SCREEN 2" /10"
' 15"
S }_. DEPI1l 10 BOTIOM OF MONITORING WELL
}x—— DEPTIl TO BOT'IOM OF FILTER SAND NA
| THICKNESS AND TYPE OF SEAL __None
————— DINMEIER AND DEPTI OF BORENOLE 8" /15
GME CONSULTANTS, INC. Dittmer Oil Campany
P.0. BOX 250 LAKE SHORE DRIVE Fairfax, Minnesota
CROSBY, MINNESOTA 56441

JB | M | 8-11-93| c-2373-8
Note: Screen and riser were advanced through hollow stem auger; auger was removed; well
was sampled, and screen and riser were removed 5-20-93.




N = total length of well 10% NONITORING WELL..B12
B = length of well screer. _10 , DATE INSTALLED. 8-2-93
C = length of riser pipe O DRILLER/RIG._ KJIB/550 :
D = stick-up at surface _1 GROUND SURFACE ELEV.95.38'
' VWATER LEVELS
Minnesota Unicue Well No. _Not applicable Apprax. 3 feet below grade
(Temporary well) (8=-2-93)
x* ELEVATION OF 'IOP OF RISER PIPE Approx. 96.4'
Dl PROTECTION PIPE None
F TIICKNESS AND TYPE OF SURFACE SEAL None
[ DIAMETER AND TYPE OF RISER PIPE None
o |
l ‘ ' D Q Q D PE NOIE
A | ;__,__(_T—— TYPE OF BACKFILL AROUND RISER PIPE
TIICKNESS AND-TYPE OF SEAI, . None
DEPTI TO TOP OF FILTER SAND N
—)(—!“ Native Soil
{:i_ TYPE OF FILTER AROUND SCREEN
TYPE OF WELIL SCREEN Johnson BVC
SLOT SIZES 10 _slot
B
DINMEIER AND LEMSIN OF SCREEN 2" / 10
i DEPI1 10 BOTIOM OF MONITORING WELL 9"
—— DEPTIl TO BOT'IONM OF FILTER SAND A
/ {— TIICKNESS AND TYPE OF SEAL Nene
f———}—— LINMIFER AND DEPDI OF BOREIOLE 8" /9
Dittmer Oil Campany
GME CONSULTANTS, INC. Fairfax, Minnesota
P.0. BOX 250 LAKE SHORE DRIVE
CROSBY, MINNESOTA 56441
JPB | mom 8-11-93 |c-2373-B

Note: Screen was advanced through hollow stem auger; auger was removed; Well was sampled,
and screen was :r:enoved 8-2-93.




A = total length of well _17.3'

= v PONITORING WELL MW7
B = length of well screer 20° DATE INSTALLED._8-3-93
C = length of riser pipe 7.3 . DRILLER/RIG__KJIB/550
D = stick-up at surface 3.07

GROUND SURFACE ELEV.926.90'

VIATER LEVELS
93.58' (8-4-93)

Minnesota Unicjue Well No. 523451

—— ELEVATION OF ''OP OF RISER PIPE 9?-97'
PROTECTION PIPE 6" diameter steel

»
Ui

TIICKNESS AND TYPE OF SURFACE SEAL Cement Grout

DIAMETER AND TYPE OF RISER PIPE 2" pvC

A A— TYPE OF BACKFILL AROUND RISER PIPE Neat Cement Grout

” .
THUICKNESS AND-TYPE OF SENL 1" Bentonite

: 4.2
DEPTII TO TOP OF FILTER SAND 2

§—— TYPE OF FILTER AROUND SCREEN #30 Red Flint
TYPE OF WELL SCREEN Johnsan PVC
SLOT SIZES 10 Slot
DINEIER AND LIMGIT OF SCREEN 2" /10°
— }_ DEPTI 10 BOTIQM OF MONITORING WELL 14.23"
}y— DEPTII TO BOTTOM OF FILIER SAMD 16
| THICKNESS AND TYPE OF SEAL NA
f———}—— LIAMFTER AND DEPTII OF DBOREIOLE 8" / 16'
GME CONSULTANTS, INC. parorer QLT Caupany
P.0. BOX 250 LAKE SHORE DRIVE alrfax, Minnesota

CROSBY, MINNESOTA 56441

B | MM  [s-11-93 |c-23738




A
B
C
D

nouwmnn

total length of well
length of well screer
length of riser pipe
stick-up at surface

Minnesota Unicue Well No.

5]
U:‘

————

I
|
|
L
]|

7

TR

s

42.54'

HMONITORING WELL . MWS

51 DATE INSTALLED__8-4-93
_37.54 DRILLER/RIG__KIB/S50
2.541 GROUND SURFACE EIEV..26.66'
VIATER LEVELS
523452
ELEVATION OF 'TOP OF RISER PIPE 99.20°

PROTECTION PIPE

THICKNESS AND TYPE OF SURFACE SEAL

DINMETER AND TYPE OF RISER PIPE

TYPE OF BACKFILL AROUND RISER PIPE

THICKNESS AND-TYPE OF SEAL

DEPTII TO TOP OF FILTER SAND

TYPE OF VELL SCREEN

SLOT SIZES

DINMEIER AND IEMNSI1 OF SCREEN

}__ DEPII 10 BOTIOM OF MONITORING WELL

DEPTII TO BOTIO OF FILIER SAMND

—— TIIICKNESS AND TYPE OF SEAL

DINAITTER AND DEP[II OF BOREIOLE

GME CONSULTANTS, INC.

P.Q. BOX 250 LAKESHOREDRNE
CROSBY, MINNESOTA 58441

6" diameter steel

32' Neat Cement Gro

2" PVC

Neat Cement Grout

2' Bentonite

34

#30 Red Flint,
Johnson BVC

10 Slot

2“ / 5!

40.0°'
40.0'

Nane

it

12" / 20' ; 8" / 20-

Ol

Dittmer Oil Campany
Fairfax, Minnesota

JPB

| Mo

| 8-11-93 | c-2373-B




s O | \\2'32"‘ 8‘44127[00\\‘- 20752 ‘IL
/ / v D - FREDERICKSON'S, INC. e .
‘ T HUTCHINSON, :;I;ts:gm 55350 ?u'ﬂ"FN‘ f ‘d&'/ %
Owaer Nome_Faitfax Grain & Supply Co. —— Telephone _ Date 10431,

‘ - _ -/ -~
City_Fairfax County XEXIUXZX State_Minnesota _  Section TOWnehipCc

55332 Renville
Location

If occupied by renter, list name,

Change of ownership, name___ .

Depth of well ___184" Screen diameter_____ 4" Length_ §8'

Screen slot.__ Screen ﬁtm‘mﬁﬂ—mnpling,lgw %
. packer
Static level_ 45' Pumping level 140 — G.P. M tested 15 With what?____air

Additional information pertaining to well___

-

Driler. Raymond Q, Nass Date completed__February 24, 1964 _
4Am\

Type of pumpMISIble\ Make—% Mod e% Serial No.
Size-of motor___ % h.p. Voltage Q30 Pump installed by__D(\ 0 % foewn
Length of drop pipe 126 : Size and type material of drop pipe___1" oaly, Total pump setting
Crlinder size___ Type Pump rod length_ Rod size___
Size of tank — Air charging system -
Pit___ A FrQst proof house__ __ . ____ — — Pitless unit size 4" Pitless make Dggleﬁ,t
Pitless type. : Pitless bury depth__ ] _

1

Mtional information Pertaining to pump and system____

Date ins:aned_“&.g_ .Q. \q73 —_ Installed by R&c‘&m(k&cn'_& IAC .

QW(@EP@@)



Frederickson's, Inc.

Hutchinson, Minnesota « West Fargo, North Dakota

«d for_ Eairfax Grain & Supply Ceop.
Hole No. R Well No : : te__

| FORMATIONS PASSED THROUGH ; ' aship,

an Fggg,:tgcfn Vshtaa%de;:h W%:gege?th T:f"i}'m?&” .

U QOILR!LO;EGD a 2 . 9 :

1y QTUJ CLAY 2 17 15 -!
12y QTUV CLAY | Flze 17 55 38 |
1a¥, s;mdeEUgJ AT >AVD 55 77 22
s mirtyQEU Y it ST 72 A0 3 | 7
g YN s S B A |
MF v CLAY Gy 170 3h ALW
: ' ‘ \J | Rlue " S 1"70 173 '3 With what?. 4‘.«4-«;
and QT Blué_jWb 173 | 186 13 |

lay f QT’J V] A na=tA 186 ‘ ,

N /a) - : .
4 ) - ‘\\ ;1 g : -
Ay uttr QLOW f
[ ' . 1

!

b

\

!

Serial No. }

- _ 4 l

S_igned__Bax_NaSL Driller Lby. ;

. pump setting '

linder size Type. —— Pump rod length Rod size___ X

:2 of tank Air charging system_______ — .

— Frost proof house Pitless unit size. Pitless make.

tless type. Pitless bury depth

iditioral information pertaining to pump and system.




- L o

N7
- o - | =~ ~ ,_ i
EAS 74[C FREDERICKSONRS, INC. He-2z (’é{ $E5
T T s o 0 o) G g g Dot

Owner Nam Faivr in & Supply Co. Telephone Date___
City_Fairfax County_Renville State_!!innesota Section >-% Township, Criio \/

tesion . N12-32 ~ G AAE =D 7S
| Ll EY /Oyl T S

If occupied by renter, list name,

Change of ownership, name

Well diameter inside. 3" Depth of well 183" Screen diameter 4" . Length__ &'
Screen slot___ 18 Screen fittings __coupling Material _____Everdur
Static level 42' Pumping level____ 120" G.P.M.tested___5 With what?___air
Additional information pertaining to well 5" well with hanging shoe for 4" screenm

\ \ I's
Driller_Clarence Pulkrabek Date completed___ July 21. 1961
Typeof pump___submersible Make___ Berkeley _ Model 4S0L10 Serial No.___6155572
Size-of motor. 5 h.p. Voltage 230 . Pump installed by__James Pessek
Lengtli of drop pipe__ 126" Size and type material of drop pipe___ 1" galv Total pump setting___ 132"
Cylinder size. Type Pump rod length_ Rod size__
Size of tank 120 _zallon Air charging system_____ Perma Pressure
Pit_ Frost proof house__ Pitless unit size 5" Pitless make____ Quplex
Pitless type submersible Pitless bury depth. 6' A

!Additional information pertaining to pump and system__

Date installed_ ____Auzust 3, 1961 Installed by Frederickson's Iac.




Frederickson’ s, Inc.

Hutchinson, Minnesota
Jled for— Fairfax Grain and Supply COOP.
Y -2 (4
+ Hole No 1 _ WeNe 1
s S ship
. FORMATIONS PASSED THROUGH
Color of J Started at \ Ended at \Total Thickness
_Formation _;thnt Depth | What Depth | of Formation .
G.L‘ \ 2' \ 2' had
2! \ 23! \ 211
| 23 | 109" | ss
Clay, sof‘l:QTU\) o 109! \ 162" \ 53" : ‘
c1ay, hard 1V 620 | 168t | e —— Tength ra
Sand, c:l.ea.nG)F()&)\~1 olored 168! \ 172¢ \ At ."W M‘J '
EQI AT =z ’
o L SAW. o 172’ \ 173 \ 1! Vith what? (;--,I-
Sand J brown 173t | 183" | 100 e %
; U\/ C’L'A‘ \(blue 183! 92! \ 9! F—2= :
R W o i ,1,\\
Froler GHow = A N\
7 - :
1 % T
\. ‘, gt v
,I A
- ‘AR v
\ wialNo,_o/ S =
w_ﬁﬂ@zﬂ:@;'—ﬁ »

" Signed Clarence Pulkrabek Driller
) yurp setﬁng__z_iazr— .

TSy Voo e S
- - ~ wsp LU 4S5 VAL,
Size of tank' /‘? g ' VAM J/ i
.v! i Air charging system._ )
it. Frost proof house Pitless unit size é “
Pitl
itless type 95 e é Pitless bury depth J d

Additional information pertaining to pump and system

. L (/,




~

. - T -
- “ , -
W) Erp. () = ‘\, L Gl S0~ 12 2. 8}_,:,4‘;&

Apzil 19°% { ‘L_. ’

\\_’/’ ?'. / -
wWELL SCHEDULE

LU TARGA! SURL T WALZR R;;SCL":’.CES DivisiON

. - y P - .o
Addresst az -
&

- -

o~
[g)

S .. ) 7 - (51 )
ganezshiaz Camr.y, Ted Cov' G, Cicr. CRER.O. \'?rw;.e. Srate Agency. wacer Disc

o A Ca T T @ @ o ® (M ®
ysa of Air con) Boteiing, ! Devater, Eowers Fize, Dom, Ire, Med, iInd, P S, Rec,

¢ ‘m W ) o @ - A @ ,.[{_1
Stock, Iastit, Unused, ,Rapressure, ?.ccn:gc. Doul-r } MQQW Otcher

cae of (A (o) 6 - o
well: ansie, Dui.n, seisaic, Heat Res, Qas, O

(P) (®)

asC, Unused,

wjchdrad, J

e

. 32
DATA AVAILASLE: freq. w1, zeas.: ’D field agquifer char. D
S —_— 1 __——/ 1
—— -~ - R 73
Hvd. lat. dats: .
- i . : ;
Q:al. wacer data; tvpel . ‘D
p— et 2 o
tTrag. samplicas Puspaide. Lavantoty: no? eriod: __
. .« L)
Ape: “ - s ¥ 77
eTCuTe cards: - - co

e asacad
WEL L-DESCRIPT\ON CARD

= a5 On MASTER mn[ b weil: ’ ‘ ; 2 ; 3 ; e!@\teas. T’\.SQJ : "@
| a v CCSLC\ BeCuTacyY m
(f :s‘: p::'% ) ] r H N J - Diag. in

%3 ________——-—-_’_-' i s —— 29 30
. () G) () ()) (®) (S) S (< (2)
Finisa: pazous guvz v. ita cal w. 0£iZ. open perf.,. sctun, s pl: shocad, %01
Figlsh: concreiés” (pat s:te--) , gallery, end, Py STaeT
varted (&) (B) £C) (D) (83 (3 (R) ) AR ® - - =
Prillei: iTt nbored, cables dug, a-d jecaed, it reverse trenching, driven, drive: [
Ziims" TOT, - 23C.s pete.u.on. £OCATY s wash, -—"ﬁ'_——o. T -
pritled: ot Pul ln-aka sereiag: = - g
- 30 FI
rare a nns..

: T Y
e (3 © ) sttt =.-;(u=ne, o @ ® &) (;) D Desy D
(zyselr air, 5. chel, S0l jets " (zeat.) {curb.) aone, piston, Tots gubmers . t.ur.-, oihes shallow
pouaz e nat L2 - D Trans. OF

cupa): d\ese?. clec, 338, gasoliné, hand, wvtﬂd, we = metor nO.

g R - . abo\e
pascrip. P £t pa lovl's') Alc. MP
- ‘ ‘ D \ A:cuu:\ Eg

Ale, 159 Ssoutctz E a r M z Fe
wacec above above ‘ ' eac D
Level ft pelow wp: T2 pelow isd — \ - Asguragi?
Dace - 1‘ T ' "Gt"‘-o ‘ !
_—‘3' sl ; ‘ ‘L.ld _—__——-—_-— ! de:‘-t—k-ﬂd
a8t e [ j - re

Drawdouc: T B ' AccuTecy: geno.. besl_,, ; Las
ng_sT QF o
VATES Dala: lton s .lfaze Chloeide Hazd. 72
BATED 242" cmmem——""pp2 ry; (TE] 70 ) (&

g "t e =il |

. Corc.c2 N Y} Te=2. ¥ satgted
§p. Co:8.¢ K x I - Te=2 - = satgle - -5

Taste. colar, ef

€.




wail Ny,

-l . &
‘% —
- kol N 3 .
[t - < P
HYDROGEDLOGIZ CAR T -

j ’ _I ’:Zl 3s3tisar

' B - - U 21114

6]

—— . 3]
. ' <) =) () (L)
Tons 2% 2oprenaie, +oc : T Tiiiiep, sing, swaep,
Well gig.e R . ' S - v
—————— 3 Lot - . . Lo 1
aitioare, ser e ee er. e unduliatiag, valiey flat
MALOR =

= Z 4 _wastlared P<

gL

A LVE, [T

.9 ¢

v aquiter, IOLTAILON, sroup

L4
N

o Jo

”»
”

Litholo.
14

wg_:.#orm) sr:ﬁ"i- { ‘)?"H I Jeisin: ,:_\_:%ﬁ:“

”~
"

Cpern ot » H H aeg:h to
oTTTT . O L S SN BT T Y )
FE 7 - . ’
MIvir I ' l

1

MULFER: .o e e Y
s setion . aquiter, orzazlon, zroup s o7
’ ' Aguifer
Litholosv: ] - e l bny 3 l Qrigia: D Thickness: fe
' 'l - N

- ' f vell -co~ . R it = = top of: fe : N

4 35 s
Iatervals ¥ 3
Scresrad: — -
Dasrh e3 [ . . ]
gonsulidated roo .- . IRA SN o2 SCutce of data: e

Depeh 0

"_'5'3‘1.\ ‘P-{ : r 2 9. Ej Soucce of daca: __ h.’g !

1
basaners: S o

~
»

Surfieisl N Infilzrazion

Meterisi: _ . L,,._-_T characceristics:

irans: - . N L5y 7 Scorage: !
Coefficiscs :

Per: . ag: 2pm/fc; Number of zaolozfc cards:

L

'l:!"-.... .“-'.s-’."’ 27 c! 3 Dsu "X ;-.,_ J -~ w.
blua Ledldar dab 20-185 .7 .
185186 Q7 SAND

pive heddder Citvj 186-202:; v, Cifm-l,

ie izg B d2comp — Y

nd q(év;\';'( 207138 Nl (- A -

p—

¢
1

{

1

|
r—-—-‘--—-

t

|

|

{
1
R .
{
}
!

AN

Va gabs

GPQ 357-7CC




1 R

HYDROGEOLOGIC SETTING AND GROUND WATER CONTAMINATION WORKSHEET
Fact Sheet #24
Minnesota Pollution Control Agency
LUST Cleanup Program
April 1993

Complete this worksheet for alf sites with ground water
contamination. The worksheet 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 (presented in bold type) for sites with groundwater
contamination. Review this worksheet and all other relevant MPCA

documents when developing RI work plans to ensure the investigation
meets all RI requirements.

Base answers to the following questions on the results of the
ground water receptor survey, RI activities, and published geologic

literature. Answer the questions in the space provided, and attach
additional sheets if necessary.

Include this worksheet as an appendix to the RI/corrective action
design (CAD) report. RI/CAD reports submitted without this

worksheet or with an incomplete worksheet will be rejected as
inadequate.

LEAK # 00001940
SITE NAME_ Dittmer Oil Company
SITE LOCATION__Fairfax, Minnesota

l. Geology. Describe the geologic units in which ground water has

been impacted by the petroleum release, the thickness, and
estimated lateral extent of the impacted unit.

Geologic description: Glacial till. Fractured silty clav to approximately
below grade and then gray nonfractured silty clay with same sand seams.

Thickness of impacted unit: Approximately 200

Estimated lateral extent: Miles in all directions

2. Aquifer parameters. At all sites with ground water monitoring
wells, include an estimate of hydraulic conductivity, and provide
estimates of the ground water velocity in the impacted unit.
Explain how you arrived at these estimates. Also provided

estimated values for porosity, flow direction, and horizontal and
vertical gradients.

K = 0.022 ft/min gg%%ggg#ﬂy = _ .311 dh/dl
Vv =~1 ft/day flow direction: S-SE dv/dl

20'

0.011 ft/ft



.

Hydrogeologic Setting and Ground Water Contamination Worksheet
Page 2

April 1993

3. Maximum concentrations (on-site). Please list the following

maximum contaminant concentrations (ppb) for contaminants detected
on-site:

Benzene_ 11300 Total Hydrocarbons_ 53440 (GRO)
(Well No.MW2 , Dateb-3-93 ) (Well No.MW2 , Date6-17-93 )

4. Maximum concentrations (off-site). Please list the following

maximum contaminant concentrations (ppb) for contaminants detected
off-site:

Benzene was "masked"

Benzene Ethylbenzene 5.83 Total Hydrocarbons___960 (GRD)
(Well No._B7 __, Date5-20-93) (Well No._B7__, Date5-20-93 )

5. Drinking water criteria. Do contaminant concentrations for any
compound exceed the Recommended Allowable Limits (RALs), at or
beyond the site boundaries? (Yes/NO)...:eeveecavcneeeesees[ Yes ]

Compound___Benzene (Well No._MW2 , Date )

6. Source. Do sources of contamination (including contaminated
soil) remain at the site? (Yes/NO) ieeiieeeeeeecsnosonaseass[ Yes ]

If Yes, briefly describe. Likely, some contaminated soil.

7. Municipal water supply available. 1Is municipal water supply
available at the site and within one mile downgradient of the site?

(Yes/No)..............‘......'..Q.......IQ..-.Q............[gp ]
Municipal water is available at site, but not one mile downgradient.

8. Drinking water wells. Are there presently any drinking 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? (Yes/NO) e ceevenereneee[NO ]
Available well logs show wells screened at approximately 180°.

9. Water Development. 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? (Yes/NO) e eeeveeeenses.. [inknowd

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 RALs for volatile organic compounds
(VoCcs) and 1 part per million total
hydrocarbons. Collect free product where
technically feasible.

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 se "LUST Program Cleanup
Strategy" (fact sheet #16).

10. Are there nonpotable water supply wells which use the impacted
unit within one-half mile downgradient of the site?

(Yes/No)....................................................umgth

11l. Does the plume currently discharge to surface water?

(Yes/No)....................................................[NQ_]
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.)

Benzene , Ethylbenzene
Total Hydrocarbons

, Toluene , Xylenes

If the answer to question number 11 is yes, determine and report
the use category of the surface water body, in accordance with
Minn. Rules ch. 7050. cCall for help.

12. Does the plume have a projected point of entry to surface
water? (Yes/No)..l.l....l..........’.'.'....D.........l..'[ Ih ]

If yes, what is the distance from the downgradient edge of the
plume to the surface water body?
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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. If the impacted unit a bedrock aquifer? (Yes/No)....[ No ]

14. Has contamination from the site impacted a quaterngry
surficial or buried aquifer that is presently used as a drinking
water aquifer anywhere within two miles of the site?

(YesS/NO) ¢ ittt iieneeeeeeeneecceesssssessassscsassossssnees [ NO ]

15. Uppermost drinking water aquifer.

geologic description Sand

depth to top Approximately 180"

water level

karst? (Yyes/nO)...cciieerierececscceocssccccccoconenses [ NO ]

'Sole source? (YeS/NO)....ceeeececocssssssssscssnnncness [ NO ]

16. Co'nfining unit. Is there a confining unit between the
impacted unit and the uppermost drinking water aquifer?
(Yes/No)............O.....‘.............O..........O........[ks]

If yes: thickness Approximately 180°

extent Miles

formation name or material description
CGlacial till (silty clay)

17. Are there any abandoned wells within approximately 1,000 feet
downgradient of the site? (Yes/NO)..oeeeereeeeeennennnanse.s. [Unkngwn

If yes, describe:
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18. List other site specific conditions which increase the risk of

cross contamination from the impacted unit to a drinking water
aquifer.

Fractures and sand seams hltheﬂﬁll.

19. Based on the answers to questions 14 through 17 and any other
site specific information available, summarize and assess the risk

of cross contamination from the impacted unit to the uppermost
drinking water aquifer.

The risk to wells screened 180 feet below grade would seem to be low, if the
wells are properly grouted and cased.

Upon request, this document can be made available in other formats,
including Braille, large print and audio tape. TDD Users, call the

Minnesota State Relay Service, 612/297-5353 or Greater Minnesota
TDD 1-800-627-3529.



