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understanding that this conference call will include the EnecoTech project engineer and 
hydrogeologist and the MPCA project manager and hydrogeologist. 
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TABLE 1 
SOIL ANALYTICAL DATA - REQUESTED ANALYSES 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE RD, NEW HOPE, MN 

HOLE SAMP#/ THC AS THC AS 
DEPTH (FT) BTEX MDH465C MTBE LEAD GASOLINE FUEL OIL 

MW-01-39 
MW-01-59 

MW-02-09 
MW-02-14 

SB-02-14 
SB-02-34 

SB-03-09 
SB-03-19 

SB-04-09 
SB-04-24 

SB-05-12 
SB-05-24 

SB-06-46 

SB-07-14 
SB-07-24 

SB-08-10 
SB-08-34 

SB-09-10 
SB-09-34 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X X 
X X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

= BENZENE, TOLUENE, ETHYLBENZENE, XYLENE, EPA METHOD 
SW-846, 8020. 

PCB 

X 
X 

BTEX 

MDH465C = MINNESOTA DEPARTMENT OF HEALTH METHOD 465C FOR VOLATILE 
CONSTITUENTS. 

MTBE 
LEAD 

= METHYL TERTIARY BUTYL ETHER EPA METHOD SW-846, 8020. 
= EPA METHOD SW-846, 6010. 

THC AS 
GASOLINE= 
THC AS 
FUEL OIL= 

TOTAL HYDROCARBONS AS GASOLINE EPA METHOD SW-846, 8015. 

TOTAL HYDROCARBONS AS FUEL OIL EPA METHOD SW-846, 
3510/8015. 

PCB = POLYCHLORINATED BIPHENYL EPA METHOD SW-846, 8080. 
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TABLE 2 
SINCLAIR SERVICE STATION 

9456 MEDICINE LAKE RD, NEW HOPE, MN 
GROUNDWATER ELEVATION DATA 

LEVEL TOC WATER PROD. 
WELL# DATE ELEV LEVEL THICK 
-------- -------- ------ ------ ------
MW-01 11/12/90 103.98 43.55 0.00 
MW-01 5/30/91 103.98 43.31 0.00 

GW 
ELEV 
------

60.43 
60.67 

MW-02 
MW-02 

11/12/90 103.59 
5/30/91 103. 59 

16. 06 
10.40 

0.00 87.53 
0.00 93.19 

TOC 
PROD. = 
GW 

= TOP OF RISER PIPE CASING 
PRODUCT 

= GROUNDWATER 
0.00 
NOTE 

= PRODUCT LAYER NOT DETECTABLE 
ALL MEASUREMENTS ARE REPRESENTED IN FEET. 



-------------------
TABLE 3 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD, NEW HOPE, MINNESOTA 

SOIL ORGANIC VAPOR DATA 

HOLE# 0-4 4-6 9-11 14-16 19-21 24-26 29-31 34-36 39-41 44-46 49-51 54-56 59-61 
------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------
MW-01 0 0 0 0 0 0 0 0 0 0 0 0 0 
MW-02 0 0 11 797 86 3 
SB-02 0 548 965 148 15.6 4.3 0 0 
SB-03 0 3.7 16.3 0 0 
SB-04 0 0 579 9 0 0 0 
SB-05 0 13 3 0 0 0 0 
SB-06 0 0 0 0 0 0 0 0 0 0 
SB-07 0 0 0 9 0 0 0 
SB-08 0 0 0 104 54 42 30 127 30 
SB-09 45 16 64 49 10 1 0 0 

ALL DATA REPRESENTED IN PARTS PER MILLION (PPM). 
BOREHOLE NOT DRILLED TO THIS DEPTH. 
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TABLE 4 
SOIL ANALYTICAL DATA 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD, NEW HOPE, MN 

HOLE SAMP#/ SAMPLE ETHYL- THC AS 
DEPTH (FT) DATE BENZENE TOLUENE BENZENE XYLENE GASOLINE 
---------- -------- ------- ------- ------- ------- --------
MW-01-39 10/17/90 <0.06 < 0. 11 <0.05 <0.28 < 1 . 2 
MW-01-59 10/17/90 <0.06 < 0. 11 <0.05 <0.28 < 1 . 2 

MW-02-09 10/17/90 0.40 < 0. 11 <0.05 <0.28 3.4 
MW-02-14 10/17/90 0.32 o. 77 0. 12 0.51 5.6 

SB-02-14 10/17/90 0.73 0.95 0. 12 0.65 8.3 
SB-02-34 10/17/90 <0.06 < 0. 11 <0.05 <0.28 < 1 . 2 

SB-03-09 10/17/90 <0.06 < 0. 11 <0.05 <0.28 * 
SB-03-19 10/17/90 <0.06 < 0. 11 <0.05 <0.28 * 
SB-04-09 10/17/90 <0.06 < 0. 11 <0.05 <0.28 2. 1 
SB-04-24 10/17/90 0.09 < 0. 11 <0.05 <0.28 < 1 . 2 

SB-05-12 10/17/90 o. 72 0.69 0. 12 0.52 7.7 
SB-05-24 10/17/90 <0.06 < 0. 11 <0.05 <0.28 < 1 . 2 

SB-06-46 4/05/91 <0.06 < 0. 11 <0.05 <0.28 < 1 . 2 

SB-07-14 4/05/91 <0.06 < 0. 11 <0.05 <0.28 < 1 . 2 
SB-07-24 4/05/91 <0.06 < 0. 11 <0.05 <0.28 < 1 . 2 

SB-08-10 7/10/91 <0.30 0.76 0.96 4.7 45 
SB-08-34 7/10/91 0.95 1. 1 1.5 8. 1 47 

SB-09-10 7/10/91 <0.30 <0.32 <0.20 2.6 20 
SB-09-34 7/10/91 <0.059 <0.063 <0.041 < 0. 18 < 1 . 6 

* SAMPLE NOT ANALYZED FOR THIS PARAMETER 
LABORATORY REPORT SHOWS SPECIFIC DETECTION LIMITS USED IN EACH 
ANALYSIS. ALL VALUES ARE REPRESENTED IN PARTS PER MILLION (PPM). 

THC AS 
FUEL OIL 
--------
< 1 . 7 
< 1 . 7 

< 1 . 7 
< 1 . 7 

< 1 . 7 
< 1 . 7 

* 
* 

8.4 
< 1 . 7 

< 1 . 7 
< 1 . 7 

< 1 . 4 

< 1 . 4 
< 1 . 4 

220 
8.7 

57 
< 1 . 4 

SAMPLE DEPTHS ARE IN FEET BELOW GROUND SURFACE (BGS). THC= TOTAL HYDROCARBONS. 
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TABLE 5 
SINCLAIR SERVICE STATION 

9456 MEDICINE LAKE ROAD, NEW HOPE, MN 

GROUNDWATER ANALYTICAL DATA - HYDROCARBON CONSTITUENTS 

WELL SAMPLE ETHYL-
SAMPLE # DATE BENZENE TOLUENE BENZENE 
-------- -------- -------- -------- --------
MW-01 11/12/90 <.00047 <.00092 <.00042 
MW-01 7/10/91 <.00047 < .00092 <.00042 

MW-02 11/12/90 32 25 1.8 
MW-02 5/30/91 19 19 1 

ND= NOT DETECTABLE BY LABORATORY TEST METHODS 
SEE LABORATORY REPORT FOR DETECTION LIMITS. 

XYLENE 
--------
<.0022 
<.0022 

10 
9.3 

ALL CONCENTRATION REPRESENT IN PARTS PER MILLION (PPM). 

THC AS 
GASOLINE 
--------
. 00018 
<.013 

250 
102 

THC AS 
FUEL OIL 
--------
.00068 
<.043 

48 
26 
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TABLE 6 
SINCLAIR SERVICE STATION 

9456 MEDICINE LAKE RD, NEW HOPE, MN 

GROUNDWATER ANALYTICAL DATA - SOLVENT CONSTITUENTS 

ETHYL 
SAMPLE# DATE 1,2 DCA THF ETHER MEK 
-------- -------- -------- -------- -------- --------
MW-01 11/12/90 <0.00047 <0.0087 <0.0011 <0.0039 
MW-01 7/10/91 <0.00047 0.0099 <0.0011 <0.0039 

MW-02 11/12/90 0.032 <0.087 <0.011 <0.039 
MW-02 5/30/91 <0.240 16.0 1.2 2.0 

MDH-RALs 0.004 0. 100 1.0 0.300 

RESULTS REPRESENTED IN PARTS PER MILLION (PPM). 
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1.0 INTRODUCTION 

The purpose of this report is to describe the underground storage tank (UST) excavation 
and soil sampling activities that occurred at 9456 Medicine Lake Road, New Hope, 
Minnesota on April 11 through April 13, 1990. Sinclair Marketing (Sinclair) requested that 
EnecoTech Midwest, Inc. (EnecoTech) supervise the excavation of one 6,000 gallon unleaded 
gasoline UST, one 560 gallon waste oil UST, and one 1,000 gallon fuel oil UST. 
Excavation activities were performed by Westside Equipment of Minneapolis, Minnesota. The 
UST's were excavated because they were no longer in use. 

2.0 SITE DESCRIPTION 

The site is located at the intersection of Highway 169 and Medicine Lake Road (Figure 1 ). 
The property is operated as a gasoline service station. At the time of excavation, onsite 
surface structures included the station building located near the central portion of the site and 
two pump islands located in the south central portion of the site ( Figure 2). The 6,000 
gallon UST was located near the southeast comer of the site. Toe 560 gallon waste oil and 
1,000 gallon fuel oil UST's were located near the station building at the southeast and 
northwest comers, respectively. 

Figure 2 illustrates the approximate locations of the subject tanks prior to removal. Three 
additional active UST's are located adjacent to the former location of the 6,000 gallon UST. 
These USTs include two 6,000 gallon unleaded gasoline USTs and one unleaded gasoline 
UST. All of the removed and existing USTs were installed in 1964. All of the USTs 
were constructed of uncoated steel. 

Properties adjacent to the Sinclair station include: An apartment complex parking lot to the 
north and east, Medicine Lake Road and a retail gasoline station to the south, and the 
Medicine Lake Road/Highway 169 northbound entrance ramp to the west. 

3.0 FIELD METHODS 

The specific tasks performed by EnecoTech included the following: 

0 

0 

0 

The soil encountered in the excavation was classified. 

Excavated soils were screened with an Organic Vapor Meter ( OVM) to 
determine if the soils had been impacted by hydrocarbons. 

Excavated soils that contained elevated levels of organic vapors as determined 
by OVM measurements were stockpiled on site. 

1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

4.1 

0 

0 

0 

0 

0 

Upon removal from the subsurface, the UST's were visually inspected. 

Soil samples from the bottom and side walls of each tank pit were measured 
with the OVM for organic vapors, utilizing Minnesota Pollution Control 
Agency ( MPCA) jar headspace analyses procedures. 

Soil samples were collected from the bottom of each tank pit per MPCA 
guidelines. The samples were collected from beneath the former locations of 
each UST (Figure 3). A total of three tank pit bottom samples were 
collected. 

One representative sample was collected from stockpiled soil. 

The soil samples from the tank pit bottom and soil stockpile were placed into 
sample containers, sealed, stored on ice and were submitted to Interpoll 
Laboratories for analysis of the appropriate parameters as required by the 
MPCA. The soil sample collected from beneath the 6,000 gallon UST was 
analyzed for benzene, toluene, ethyl benzene, and xylenes (BTEX), MTBE and 
total hydrocarbons as gasoline. The soil sample collected from beneath the 560 
gallon waste oil UST was analyzed for the Minnesota Department of Health 
(MDH) 465C Suite, total hydrocarbons as fuel oil, PCB's, and metals. The 
soil sample collected from beneath the 1,000 gallon fuel oil UST was analyzed 
for BTEX and total hydrocarbons as fuel oil. 

4.0 RESULTS 

6,000 Gallon Unleaded Gasoline UST 

The soil in the excavation consisted of coarse grained sand backfill, underlain and surrounded 
by brown to gray silty clay. No free product was encountered in the unleaded gasoline 
UST pit. 

Upon removal from the subsurface, the 6,000 gallon UST was inspected for signs of 
corrosion and pitting. The bottom one-third of the subject tank was moderately corroded 
and exhibited several one inch diameter corrosion indentations that did not breach the tank 
wall. 

Upon removal of the UST, the soil in the excavation was evaluated for hydrocarbon impacts. 
The soil on the sidewalls and the base of the excavation was screened for volatile organic 
compounds (VOC's) using the OVM. The OVM measurements in the gasoline UST 
excavation pit ranged from 154.2 to 382 parts per million (ppm) (Table 1). The highest 
OVM measurements were observed from soil sample HS-05 collected at 9 feet bgs from 
the excavation wall near the southeast comer of the pit (Figure 3). Excavation of 
hydrocarbon impacted soils beyond the amount required to remove the 6,000 gallon UST 
was not attempted due to the proximity of adjacent UST's and subsurface utilities. 

2 
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Tanlc bottom sample 15-TP-01, collected from 10 feet bgs beneath the fill pipe location 
of the 6,000 gallon UST, contained benzene concentrations levels below detection limits, 
toluene at 15 ppm, ethyl benzene at 13 ppm, and total xylenes at 77 ppm. Total 
hydrocarbons as gasoline were detected in sample 15-TP-0l at 400 parts per million (Table 
2). 

Approximately 100 cubic yards of impacted soil was stockpiled onsite from the 6,000 gallon 
UST excavation. 

4.2 560 Gallon Waste Oil UST 

The soil in the excavation consisted of coarse grained sand backfill, underlain and surrounded 
by brown to gray silty clay. No free product or ground water was encountered in the UST 
pit. The waste oil tanlc was not corroded or pitted. 

The OVM measurements collected during the removal of the 560 gallon waste oil tanlc 
ranged from 32.1 ppm to 142.1 ppm (Table I). The highest OVM measurement at this 
location was noted in soil sample HS-03 at the base in the southeast comer of the 
excavation at approximately 8 feet bgs (Figure 3). After the initial vapor screening of the 
tanlc basin soils, some additional excavation to the south and east was conducted. However, 
complete excavation of impacted soil in this area was not possible due to the proximity of 
the station building, the pump islands and the gasoline UST pit. 

Tanlc bottom sample TP-02-08, collected from beneath the 560 gallon waste oil UST at 
8 feet bgs, contained compounds listed in the Minnesota Department of Health (MDH) 
Method 465-C analysis. The compounds above detection limits included: 1,2 -
dichloroethane at 0.51 ppm, ethyl ether at 0.34 ppm, benzene at 0.39 ppm, toluene at l.2 
ppm, ethyl benzene at 0.46 ppm, and total xylenes at 4.3 ppm. Sample TP-02-08 
contained 9,000 ppm total hydrocarbons as fuel oil and total PCB's concentrations of 0.050 
ppm. Sample TP-02-08 also contained chromium (5 ppm), lead (16 ppm), and mercury 
(0.06 ppm). All of the above metals analytical data fall within the normal background 
range for soil ( Conner and Shacklette, 197 5) . 

Approximately 50 cubic yards of impacted soil was stockpiled onsite from the excavation 
of the 560 gallon UST. 

4.3 1,000 Gallon Fuel Oil UST 

After removal from the subsurface, a l / 8 inch diameter hole was observed at the bottom 
of the 1,000 gallon UST. The lithology of the tanlc basin soil was consistent with that as 
described in the 6,000 and 560 gallon UST excavations. OVM measurements collected 
during the removal of the 1,000 gallon UST did not reveal the presence of VOC's. 

Soil sample TP-03-05, collected from the base of the 1,000 gallon fuel oil UST excavation, 
did not contain hydrocarbon constituents above target detection limits (Table 2). 
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Based on the absence of detectable OVM readings in the tank basin, the soil excavated 
during the removal of the 1,000 gallon UST was backfilled into the excavation basin. 

5.0 SUMMARY 

The following is a summary of findings for the UST closure at the subject Sinclair Station. 

0 

0 

0 

0 

0 

0 

0 

0 

One ( 1) 6,000 gallon unleaded gasoline UST, one (1) 560 gallon waste oil 
UST, and one (1) 1,000 gallon fuel oil UST were excavated at the Sinclair 
Station located at 9456 Medicine Lake Road, New Hope, Minnesota on April 
11, 1990 through April 13, 1990. 

Several one inch diameter corrosion indentations were observed on the base 
of the 6,000 gallon unleaded gasoline UST. The indentations did not breach 
the tank wall. One 1 / 8 inch diameter hole was observed at the base of the 
1,000 gallon fuel oil UST. The 560 gallon waste oil UST did not exhibit 
signs of corrosion. 

Soils in the excavations consisted of coarse grained sand backfill surrounded 
and underlain by brown to gray silty clay. 

A one inch thick layer of water was observed in the base of the 6,000 gallon 
unleaded gasoline UST excavation pit. 

OVM readings collected from the 6,000 gallon unleaded gasoline UST 
excavation ranged from 154.2 to 382 ppm. OVM readings collected from the 
560 gallon waste oil UST excavation ranged from 32.1 to 142.1 ppm. The 
presence of surface and subsurface structures near the 6,000 gallon unleaded 
gasoline UST and the 560 gallon waste oil UST prohibited the total excavation 
of all impacted soil. OVM readings above background levels were not 
observed in the 1,000 gallon UST excavation. 

The 6,000 gallon unleaded gasoline UST pit soil sample contained no detectable 
levels of benzene, 15 ppm toluene, 13 ppm ethyl benzene, 77 ppm total 
xylenes, and 400 ppm total hydrocarbons as gasoline. 

The 560 gallon UST pit soil sample contained 0.51 ppm 1,2 dichloroethane, 
0.34 ppm ethyl ether, 0.39 ppm benzene, 1.2 ppm toluene, 0.46 ppm ethyl 
benzene, 4.3 ppm total xylenes, and 9,000 ppm total hydrocarbons as fuel oil. 
The soil sample also contained 0.050 ppm PCB, 5 ppm chromium, 16 ppm 
lead, and 0.06 ppm mercury. 

The 1,000 gallon fuel oil UST pit soil sample did not contain benzene, 
toluene, ethyl benzene, xylenes or fuel oil. 

4 
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0 A total of approximately 150 cubic yards of impacted soil was stockpiled 
onsite. 

6.0 CONCLUSIONS 

Elevated concentrations of adsorbed hydrocarbons were detected in the 6,000 gallon unleaded 
gasoline UST and 560 gallon waste oil UST excavation pits. The data collected from the 
1,000 gallon fuel oil UST did not indicate the presence of petroleum hydrocarbon impacts. 
Based on the data collected during the unleaded gasoline and waste oil USTs removal, it 
appears that soil impacts may extend beyond the boundaries of these UST basins. Soil 
samples collected from the unleaded gasoline tank pit contained concentration levels of THC 
(g) which significantly exceeded the MPCA action level of 50 ppm. Since the scope of the 
investigation was limited to soil within the UST basins, it is undetermined whether ground 
water beneath the facility has been impacted. 

7.0 RECOMMENDATIONS 

Based on the potential for hydrocarbon constituents to have impacted soils beyond the 6,000 
gallon unleaded gasoline and 560 gallon waste oil UST basins, EnecoTech recommends that 
additional investigatory work be conducted to define the magnitude and extent of 
hydrocarbon impacts beneath the facility. EnecoTech recommends the completion of soil 
borings and monitoring wells to accomplish this task. 
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SAMPLE 
NUMBER 
--------
HS-01 
HS-02 
HS-03 
HS-04 
JIS-05 
HS-06 

HS-01 
HS-02 
HS-03 
HS-04 

HS-01 
HS-02 
HS-03 
HS-04 

T,\BLE 1 
UST CLOSURE - PID MEASUREMENTS 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD 

NEW HOPE, MINNESOTA 

6,000 GALLON UNLEADED UST 
SAMPLE COLLECTION LOCATION LITHOLOGY 
-------------------------------- ------------
N. TANK BASE SAND 
E. WALL, N. END CLAY 
E. WALL, CENTER CLAY 
s. TANK BASE SAND 
E. WALL, s. END CLAY 
s. WALL CLAY 

560 GALLON WASTE OIL UST 
w. BASE CLAY 
s. BASE CL1\Y 
s. BASE CLAY 
N. BASE CLAY . 

I 

1000 GALLON FUEL OIL UST 
S.E. BASE CLAY 
s.w. BASE CLAY 
N.W. BASE CLAY 
N.E. BASE CLAY 

DEPTH BELOW OVM READING 
GRADE (IT) (PPM) 

---------- -----------
10 294 
9 328 
9 355 
10 154.2 
9 382 
8 344 

8 20.5 
8 133.4 
8 142. 1 
8 32.1 

5 0.0 
7 o.o 
7 o.o 
5 o.o 



TABLE 2 
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SOIL LABORATORY ANALYTICAL RESULTS 

SAMPLE 

I ~~~~=~-----15-TP-Ol 
15-TP-C 

I # TP-02-08 
TP-03-05 

DATE CADMIUM 
--------

4/ 11/90 • 
4/11/90 I 

4/13/90 <0.5 
4/13/90 • 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD 

HEW HOPE, MINNESOTA 

CHROMIUM LEAD MTBE BENZENE 
--------

<D.26 (0,24 
4 <0.21 

5 16 0.39 
<0.06 

I = SEE LABORATORY REPORT FOR ADDITIONAL RESULTS OH !HIS SAMPLE 
' = TEST NOT PERFORMED 
ALL RESULTS ARE IN MG/KG (PPM) 

TOLUENE 

15 
7.9 
I. 2 
< 0 .11 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SEE LABORATORY REPORT FOR SPECIFIC DETECTION LIMITS USED IN EACH ANALYSIS 

ETHYL T,H.C. AS T.H.C, AS 
BENZENE XYLENE GASOLINE FUEL OIL 

-------- ----------
13 77 400 
3. 7 53 420 
0. 46 4.3 9000 
(0.05 (0.28 <U 
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INTERPOLL LABORATORIES. INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES. MINNESOTA 55014-1819 
TEL:612!786-6020 
FAX: 612:786-7854 

EnecoTech 
3050 Metro Drive. Suite 115 
Bloomington. MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: #9334 
ENECOTECH PROJECT: #711-015 

SAMPLES COLLECTED: April 11. 1990 
SAMPLES RECEIVED: April 12. 1990 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846. 8020: 
MTBE 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

EPA Method SW-846. 8015: 
Total hydrocarbons. 

as gasoline 

Dilution factor 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

May 3, 1990 

Target 
Detection 

Limit 

0.06 
0.06 
0.11 
0.05 
0.28 

1.2 

15-TP-C 
Soil 

9334-01 

< 0.21 
7.9 
3.7 

53 

Respectfully submitted. 

~\~~~ 
Wayne A ';.l 01 son 
Senior Scientist 

15-TP-01 
Soil 

9334-02 

< 0.26 
< 0.24 

15 
13 
77 

Organic Chemistry Department 
WAO/cg 
Invoice Enclosed 
<=less than 

1The achieved detection limit is higher than the targeted detection limit 
because a smaller sample aliquot was used. 

All analyses were perfonned using EPA or other recognized methodologies. 
All units are on an Mas received• basis unless otherwise indicated. 

AN EQUAL OPPORTUNITY EMPLOYER 
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INTERPOLL LABORATORIES. INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES. MINNESOTA 55014-1819 
TEL: 612/786-6020 
FAX: 612 1786-7854 

EnecoTech 
3050 Metro Drive. Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

1#9334-01 
#711-015 

Apri 1 11, 1990 
April 12, 1990 

May 3, 1990 

1 
Results of Sieve Analysis on Soil Sample #15-TP-C 

Mesh 
Size 

18 

100 

200 

Diameter 

1000 um 

150 um 

75 um 

Relative Cumulative Frequency 
Percent by Mass Greater Than 

46.2 

90.4 

92.7 

Sieve determination using sieves meeting ASTM E-11 specifications. 

-GWH/cg 

1soil sample was oven dried at 105°c. 

Respectfully submitted, 

~-//I./,µ ____ 
Gregg W. Holman, 
Senior Scientist 
Inorganic Chemistry Department 

AN EQUAL OPPORTUNITY EMPLOYER 
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INTERPOLL LABORATORIES. INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES. MINNESOTA 55014-1819 
TEL: 612'786-6020 
FAX:6121786-7854 May 3, 1990 

EnecoTech 
3050 Metro Drive, Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

1#9348 
/1711-015 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

April 13, 1990 
April 16, 1990 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

Lead 

Units 

mg/Kg 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter Units 

Arsenic mg/Kg 
Cadmium mg/Kg 
Chromium mg/Kg 
Lead mg/Kg 
Mercury mg/Kg 

EPA Method 

SW-846, 6010 

EPA Method 

SW-846, 6010 
SW-846, 6010 
SW-846, 6010 
SW-846, 6010 
SW-846, 7470 

Target 
Detection 

Limit 

1.3 

Target 
Detection 

Limit 

2.5 
0.5 
0.5 
1.3 

0.06 

AN EQUAL OPPORTUNITY EMPLOYER 

15-TP-C 
Soil 

9348-01 

4 

TP-02-08 
Soil 

9348-02 

< 2.5 
< 0.5 

5 
16 

0.06 
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Interpoll Laboratories, Inc. 
Laboratory Report #9348 
EnecoTech 
Page Two 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel 011 

Dilution factor 

EPA Method SW-846, 3550/8080: 
Total PCB 

Method MOH 465-C: 
Chloromethane 
Bromomethane 
Vinyl chloride 
D1chlorodifluoromethane 
Chloroethane 
Methylene chloride 
Trichlorofluoromethane 
l,1-01chloroethene 
Allyl chloride 
1,1-Dichloroethane 
c1s-1,2-Dichloroethene 
trans-1,2-0ichloroethene 
Chloroform 
1,1,2-Trichlorotrifluoroethane 
Di bromomethane 
1,2-Dichloroethane 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
2,3-Dichloro-l-propene 
1,2-Dichloropropane 

Units 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

Target 
Detection 

limit 

1.4 

0.0033 

0.17 
0.03 
0.04 
0.11 
0.03 
0.38 
0.11 
0.08 
0.04 
0.02 
0.03 
0.04 
0.04 
0.11 
0.06 
0.06 
0.18 
0.05 
0.07 
0.04 
0.04 

TP-02-08 
So11 

9348-02 

90001 

100' 

0.050 

< 0.17 
< 0.03 
< 0.04 
< 0.11 
< 0.03 
< 0.38 
< 0.11 
< 0.08 
< 0.04 
< 0.02 
< 0.03 
< 0.04 
< 0.04 
< 0.11 
< 0.06 

0.51 
< 0.18 
< 0.05 
< 0.07 
< 0.04 
< 0.04 



I 
Interpoll Laboratories. Inc. 

I 
Laboratory Report #9348 
EnecoTech 
Page Three 

I 
Sample Identification: TP-02-08 

I Sample Type: Soil 
Laboratory Log Number: 9348-02 

I Target 
Detection 

Parameter Units Limit 

I Method MOH 465-C (continued): 
1.1-Dichloro-l-propene mg/Kg 0.02 < 0.02 
trans-1.3-Dichloropropene mg/Kg 0.01 < 0.01 

I Trichloroethene mg/Kg 0.07 < 0.07 
1.3-Dichloropropane mg/Kg 0.05 < 0.05 
1.1.2-Trichloroethane mg/Kg 0.13 < 0.13 

I Dibromochloromethane mg/Kg 0.14 < 0.14 
cis-1,3-Dichloropropene mg/Kg 0.03 < 0.03 
1,2-0ibromoethane mg/Kg 0.03 < 0.03 
2-Chloroethylvinyl ether mg/Kg 0.09 < 0.09 

I Bromoform mg/Kg 0.05 < 0.05 
1,1,1,2-Tetrachloroethane mg/Kg 0.04 < 0.04 
1,2,3-Trichloropropane mg/Kg 0.07 < 0.07 

I 1,1,2,2-Tetrachloroethane mg/Kg 0.27 < 0.27 
Tetrachloroethene mg/Kg 0.06 < 0.06 
Pentachloroethane mg/Kg 0.21 < 0.21 

I Chlorobenzene mg/Kg 0.03 < 0.03 
1,3-Dichlorobenzene mg/Kg 0.06 < 0.06 
1,2-Dichlorobenzene mg/Kg 0.06 < 0.06 
1,4-Dichlorobenzene mg/Kg 0.09 < 0.09 

I Acetone mg/Kg 2.8 < 2.8 
Tetrahydrofuran mg/Kg 1.1 < 1.1 
Ethyl ether mg/Kg 0.14 0.34 

I Methyl ethyl ketone mg/Kg 0.49 < 0. 49 
Benzene mg/Kg 0.06 0.39 
Methyl isobutyl ketone mg/Kg 0.20 < 0.20 

I 
Toluene mg/Kg 0.11 1.2 
Ethyl benzene mg/Kg 0.05 0.46 
Cumene mg/Kg 0.22 < 0.22 

I 
Total xylenes mg/Kg 0.28 4.3 

I 
I 
I 
I 
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Interpoll Laboratories. Inc. 
Laboratory Report #9348 
EnecoTech 
Page Four 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 8020: 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel oi 1 

GWH/WAO/cg 
Invoice Enclosed 
<=less than 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

Target 
Detection 

Limit 

0.06 
0.11 
0.05 
0.28 

1.4 

TP-03-05 
Soil 

9348-03 

< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.4 

Respectfully submitted, 

~?ro /1// /)µ__-
Gregg W. Holman, 
Senior Scientist 
Inorganic Chemistry Department 

~020_2,~ 
Wayne A. Olson, 
Senior Scientist 
Organic Chemistry Department 

1Although quantified as fuel oil as requested, the chromatographic pattern did 
not match that of fuel oil. 

'Sample extract was diluted as indicated to acco111110date the concentration of 
the analyte. Reported values represent the concentration in the original 
undiluted sample, i.e., instrumental results were rultiplied by the dilution 
factor prior to reporting. Target detection limits are given. The detection 
limit applicable to the sample may be obtained by rultiplying the detection 
limit by the dilution factor. 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an •as received• basis unless otherwise indicated. 
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CHAIN-OF CUSTODY 
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- - - - ---------------
EflEC:□IEC:H CHAIN OF CUSTODY RECORD 

NO. 00144 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: fv.z..v Hope I MiJ PROJECT MANAGER: JAB TURNAROUND TIME: S\:o-Nd-orcl 
PROJECT NUMBER: ·1:.1 I - Q 15 LABORATORY: h.1 ±~ c pc:ii I 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME 

1 I '5 ·- ,p - C. I M ct.~ w ~n r '50 i \ <-/II I /'7D I~: /5 Si e. ve Aµn.l ,-r::.:.s (~ 2-a>a~sl ,.) 

2 \'5-i-P-C. I ·2..50 (Y\\,,.. ~ "5 40 MI ~\I '-1/1 I l<JD 1s·-oo Bn~.x. 1 TP H - Gr.sol i 1-Je 
3 

15 - TP- 01 I 7 r-.f) ,Y\ L 1 ~ '-lo .'YI I 5(");, 4/11/t10 /LJ;zo BT£">< MrAF' TPH - G,o.~/,'Nt 

4 

5 

6 

7 

8 

9 

10 

SAMPLER'S SIGNATURE DATE TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPT~D BY 
DATE 

SUBMITTED 

('itt) -;f ~ ·J) t.J/12/'JO )od:J-,3. 0 . ) /.-tt -; ;///.;/,o 1 I 3 ( ,J 

....J ~ V I 
. 

NOTES: S/-orJcl ore} -,v...l'~ cw0u.No/ 2 

ON Q,ll ; tc-/VI~ 3 

4 



~----------------------■ -------------------
CHAIN OF CUSTODY RECORD FnEc□IEcH 

NO. 00122 3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: f1~~C~"1(, ~}ca,, R~ PROJECT MANAGER: ~J1B TURNAROUND TIME: J/r,r~lt ( 
PROJECT NUMBER: °J.ll-QL5" LABORATORY: ::f:'YJ.&;:y•Ll 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME 

1 /5-TP-c. I - 2s-o "'1 I 5"c,;1 4-/13/10 PJ 
' '- __/ 

2 TP-02-og '3 - 1-t? .,.,., / , / - 2£0 ,,., / 110H 4~S-C , f)c.JJ EPA ~«J 
7 

3 TP---oz-og 3 ~ 250...,f --r H c. 
f b, C. v, Cd, H1 J .A.--sc,,1 le 1 Fvcl Oi I 

7 7 ,, - / 

4 TP-03-o~ '3-,4-o ... I I ) - 2!:>o ,,.,.,, ,J; 
' / Bvrx: TH c 'Ft,,._/ o; I 

/ - / 

5 

6 

7 

8 

9 

10 

SAMPLER'S SIGNATURE DATE TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPTED BY 
DATE , 

SUBMITTED 
~ () A_ ,A 

~ ~//" v/ff/ f/t3/1v 1 , .f e,,,, s I- 4-- ~ ?)~-/ o/}'tL- rr~_,vv/ ('....,.rlU"' 1/l'-/cto 
No7Es: _(/ 

I 77 

~~;/4 /, 1,,ul 2 ttlt~ /fo (/,A! S",- tee. :· to:e 1,ye-1/,cd (,,OF 
I 0 'l/76-/H i/rnLJ. 3 

4 
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APPENDIX B 

I SOIL INCINERATION RECORDS 

I 
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I Enec0Tecn

1 

1 Nv'IH\>N~l1f-Nl/1: 11/\NI', 

I 
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r-11-015 
C.orres.po,-..id.e,-.l02 

MINNESOTA POLLtrr!ON CON7itOL AGZ~C~ 
AP?!..!CAT:ON TO TREAT P~~iOL::UM COh"'!AMI~ATZD.SOIL 

I. Source of Soil: 

Fadli ty Nat:'le: 
Addn~s:s · 
C!ty, 5:a:~, Z!p: 
Site ID1: 

Contac:t Nace: 
Telephone: 

II. Contamination Details: 

3 Volume Soil (yd): 150 

Type Petroleum Contacinacion~ 

Contaminant Conc:ent=ation (ppm) 

Ber.:ene 
Toluene -1:.::1.... 
Total Xylenes -3:..:2.. 
Total Hydroc:~r~ons 
as Gaso ... ln!: or 
Fuel Oil 
L-ead 

Per:~nt Soil less than 200 ~esh or 74 ~i==ons 

Soil Type (sand, c:lay, etc:.) 

Name: C. 5. _lv\c, C. roG50..:~ 

Address: ·:7:5'25 ~-e+fRt;S<"-. .) ify< +j 
(if por~able, vhere vill plant oe loc:~ce~) 

City, State, Nh,1 

=~el, iz fuel oil (circle one) 

Plant Number or Model: ~'vdo,-d Pk,ur A/\a:\·ei /oG,1../ 

Cont a c: \ B:z b P.:-,., cl o-;z~~ e. Ti t le: • cic .. q "P'.YJ t" v+- Mc-~1;;;.e-.fss 
Telephone; ('7 11,) 4z< - 4th=t- Site Te.:.e;:, one: (f,iV 4ZS -I 
Air Quality Per-::iit Nur.ioer: •r~ 5 - A-~'- -oT · { 
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v. 

V!!. 

Separacion Dis:ar.ce in feet f:om Ne~~es: Resident: 
Se~acation Distance in feet !:om Ne~res: Business: 
Burner Te~perature during Soil T:ea:~ent: 5l1· £-f 
Soil Residenc~ Ti~e in Burner during Treac=enc: 

Include ~igned s:acemenc f:om asphalt conc:ete plant ovner that the plant has 
be~n properly maintained and/or re?ai:ed prior to t:e5t~ent of petrole~m 
conta~ina:ed soils ar.d is C3pable of operating in compliance vith ~?CA per~:: 
conditions and rules. 

Date treat:::ent vill be cor::;,lete-3: w{.Ae,v d-o\;veJ-e~ 
before being treated, all pet:oleu: conl~~inated soll mus: 
run-of! protection provided.) 

Final Disposition of Tres:ed Soil: (hov used, location) 

(!f stockpile-: 
be ta.cped and 

(!f soils .:ll not be incor?o:ate1 intc as?~alt or road base, post burn 
testing is required. Soils ~ill ne~d to be sampled for the same parameters 
listed i~ ite~ !!. Two co~?osi~e sp~l samples are to~ ta~~n for every 
300 yard.) of soi:..) a/4..4-J.,,~ dl- ~\ ./\j~C-

cons1J ~ • •n t Sub'"''•·.; n,.. -:.oe"'"'"S • · \ - ._ Q.6 II\. \,, "' ,. • ~ •"' ~ - - ,_ • 

Company ?far.1e: E" ,__, e co T e..c...lA f\/\, d 1...UI? ~ \- • l Jv<:. . 
Add:ess: 
C:..ty, State, 'Z.:.-;i: Bi 92.:c i' '':-19 \:c t:J , M lv $54 '2,,5 

Contac.~ Nar.:e: 
Tele:,hone: 

Signature: 

Date: 
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SURVEY OF POTENTIAL ,,, 

I GROUND WATER RECEPTORS 
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I ~JVIHCH~Mtr\/1,\i l lM~·'.; 
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1000 

t 

0 

I 
I 

BLOOMINGTON. MINNESOTA 

1000 

7.5 

OSSEO QUADRANGLE 
MINNESOTA-HENNEPIN CO. 
MINUTE SERIES (TOPOGRAPHIC) 

SCALE 1.24000 
0 

2000 3000 4000 

0 

5000 

CONTOUR INTERVAL 10 l'"EET 

6000 7000 FEET 

I KILOMETER 

I MILE 

a 
QUADRANGLE LOCATION 

PfWJECT SINCLAIR SERVICE STATION 
WATER WELL LOCATION MAP 

9456 'AEOICINE '...!':. RD., NEW HOPE, MltlNES0TA 

F"iL:: HO.: 711-015 !)ATE: MAY, 1991 EFW/SHW 
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TABLE 
WATER SUPPLY SUMMARY 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD, NEW HOPE, MINNESOTA 

MN UNIQUE GROUND 
WELL NO. ELEVATION 

114408 
127243 
147180 
160014 
203600 
203801 
203803 
203804 
203805 
203806 
203807 
203933 
203934 
203935 
203936 
203937 
203938 
203939 
203940 
203941 
203942 
203943 
203944 
203945 
203946 
203947 
203948 
203949 
203950 
203951 
203952 
203953 
203954 
203955 
204365 
204366 
204367 
204368 
204370 
204371 
204372 
204373 
204375 
204376 
204378 
204379 
204413 
206858 
206862 
206863 
207167 

910 
915 
906 
909 
965 
965 
950 
945 
950 
955 
945 
935 
960 
955 
925 
955 
940 
950 
935 
945 
940 
935 
945 
940 
940 
930 
925 
915 
920 
920 
910 
915 
915 
895 
964 
955 
957 
955 
938 
950 
N/A 
N/A 
925 
925 
905 
905 
895 
N/A 
N/A 
945 
920 

WELL BASE 
ELEVATION 

665 
756 
688 
679 
N/A 
783 
800 
777 
788 
849 
779 
850 
851 
855 
837 
854 
851 
858 
758 
851 
843 
846 
N/A' 
587 , 
832 : 
840 
N/A 
825 
822 
823 
810 
821 
831 
836 
774 
770 
N/A 
774 
737 
780 
N/A 
N/A 
N/A 
764 
790 
766 
842 
N/A 
N/A 
794 
835 

QBAA - BURIED ARTESIAN 
QBUA - QUARTERNARY 
QUUU - PLEISTOCENE UNDIFF. 
OSTP - ST. PETER 

CASING BASE GROUNDWATER 
ELEVATION 

710 
N/A 
732 
714 
N/A 
787 
805 
783 
791 
852 
787 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
909 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
840 
N/A 
774 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
770 
N/A 
N/A 
N/A 
798 
836 

ELEVATION 

830 
845 
881 
855 
875 
865 
805 
867 
860 
875 
870 
8J35 
885 
873 
866 
892 
895 
882 
870 
872 
866 
880 
875 
N/A 
870 
870 
870 
860 
N/A 
875 
880 
875 
885 
875 
879 
885 
897 
N/A 
878 
870 
N/A 
N/A 
875 
875 
880 
883 
882 
N/A 
N/A 
870 
878 

PLTS - PLEISTOCENE 
OPVL - PLATTEVILLE 

AQUIFER 

OSTP-OSTP 
QBAA-QBAA 
OSTP-OSTP 
OSTP-OSTP 
QUUU-QUUU ._ ~ 
QBAA-QBAA 
QBAA-QBAA 
QBAA-QBAA 
QBUA-QBUA - I 

QBUA-QBUA~ 
OSTP-OSTP 
QUUU-QUUU
QUUU-QUUU __ ___, 
QUUU-QUUU ---
QUUU-QUUU ----:- ri 
QUUU-QUUU __..,,,, t, 

QUUU-QUUU --
QBUA-QBUA -
QUUU-QUUU -
QUUU-QUUU -
QUUU-QUUU __. 
QUUU-QUUUr
PLTS-PLTS-
N/L 
QUUU-QUUO-=="\ 
QUUU-QUUU -- I 
QUUU-QUUU- i 
QUUU-QUU!}_~ 
QBAA-QBAA 
QBAA-QBAA 
OSTP-OSTP 
QUUU-QUUU-J '1 
QUUU-QUUU - · 
QBAA-QBAA_ 
QBAA-QBAA 
QBAA-QBAA 
QUUU-QUUU 
QBAA-QBAA 
QBUA-QBUA 
QBAA-QBAA 
N/A 
N/A 
QBAA-QBAA 
N/A '7_ 
QUUU-QUUU - . 
QBAA-QBAA 
QBAA-QBAA 
N/A 
N/A 
QBAA-OSTP 
OPVL-OPVL 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 
WATER SUPPLY SUMMARY 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD, NEW HOPE, MINNESOTA 

MN UNIQUE GROUND WELL BASE CASING BASE GROUNDWATER 
WELL NO. ELEVATION ELEVATION ELEVATION ELEVATION AQUIFER 

--------- --------- --------- ----------- ----------- ----------
207168 915 713 723 865 OSTP-OSTP 

QBAA - BURIED ARTESIAN 
QBUA - QUARTERNARY 
QUUU - PLEISTOCENE UNDIFF. 
OSTP - ST. PETER 

PLTS - PLEISTOCENE 
OPVL - PLATTEVILLE 
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::ilAlt ut- MlfflESOTA 

IEPMTl'ENT ~ HEAL.1H 

l. LOCATltll OF 11!:LL I 

comty ■-

J!DIEPD 
l'raction 

WATER WELL RECORD 
Ninuoota Statvuo U8A.Ol-.OB 

NINIU:SOTA IJNIQIIE 1/!iLI, NO. 

foP I/atop 5-lo 

S.ctioa. lat.er 'l'ovna:Aip laber Raap l\alber 3. PROPERTY' Oimn'S KANE 

25 I.ors. !.orW. 
Di■tance aa.d I>incticm troa Road Intenectiana 01' Street Adclnaa aad City of Well Location 

x. :e.raeae14 
9~ 2"th An S 
~th• Ml 

w 

' _!, __ .!. __ ·-·-. 
~ 

I i I I 

-7-1-:- -:-,-~-
' I ' -•-1-,- •+-- _ ... 

' ' ' 
t I • I 

--L- _; __ ,__ --1-- --,--
1 , I I 

s 
t--lllf&,Z..,-----1 

E 

T ...... 
l 

l"0RJIATltll LOG 

GllUL 

CL&l' I 

CLAY 

CLAY 

SAIDS'!QD 

PlpaathMI 
x. 

COi.OR 

Sketcb ap ot wll locat.toa. 

5. 

~j,,+i 
L-.• 

tQc.i.10 tool 

lQ11o11ov rod 

31i1Rot&r7 

Do. .. ot COllpletiOll 

rt. lSZP!T6 
to[] Dug '{Jao .. ne 

5[]ur 

6[J Jotted 

7(]or1-

C11orod 
110 _____ _ 

9[] Ponr Auger 

'{J Pllblle Suppq 

!{] Air COllditiOllins 
6[] ___________ _ 

'!brooded~ Welded 0 
[Z2 Gab. 0 

-____ 20Clt __ . doptll 

HEICIIT: ·. _Abo.. Below 

Sartace OD8 

Woigbt 10.12 

rt. 

_,;,...;..~--_,1.11. to. ____ --'rt. depth 

llllliil:lil~~i,-.;.qlzi:;; _ _,_,.:..l~ :illol!!:---,,,;,Li.11. to. _____ .rt. deptll Drin Shoot Yo~ lo __ 

Or open bole 

troa 200 rt. to rt. 

'l'J'pe ______________ Dia. _________ _ 

Slot/Go.use. ____________ LeJlgth ____ Fl_TT_l_N_GS-,---

93 115 
Set bet1Nten. ____ ft, and ft. 

____ ft. and ____ ft. 

~ 

l~L.+--...::;S=B=II='Z----~....:;,,;;;;.-=---+---+--1.;;._91'-+-l-'-99-1 
,) ~ll~.~WELL=~IIEAD=~c-=LET=I~O~H---------------------l 

lOW' .l.and ■urtace 

____ rt. arter 3 hn. p-ing,-=&=i=r~ ___ ..::80= _ _,,,..p.m. 

____ tt. art.er ___ ~hn. pumping, _________ _p•P·•· 

I 
I 
I 
I 
I 
I 

I 

SHALE ati 199 205 tfll Pitleu adapter 20 Buement otr.et 3(J At leut 12" abon 

• 
12. Well groutedf 

~:__s.%.__EIDIL.81t_~..J2llL_Jh&1'd~-L~U~ Oxe, L:u. Yda. ________ _ 

10 Heat cement 20 Bentooi te 

Deptb: f>-om _______ tt. to, _____ ~rt. 

f>-om _______ rt. to. ______ rt. 

~ ' 
1------------1-J...L.L.'"-'4L.l.__,._=:::::..--1----+---,..t,----f 13. Hearest source ot po■aible contam.1.Dation 

A/1/ 
ff_~ 

• REMARKS, ELEVATIOB, SOURCE OP DATA, etc. 

MII\JN nFrn nn,r Al ~111.>VFY ('(")PY 

_____ .tfft -----'d.ireeticm 

Well di■ in.tected upon completion! Yee .KJ No 0 
1 • PUMP 

Date installed 9SIPl76 
0 Hot iootalled 

Maoutacturer'• s... Bed Jackttt 
lbdel x..,i,er __ BYC ..... - ... Dt--... i .. o.._ ___ l!P~lt• 230 
Length ot drop pipe 105 rt. capaeity __ l ____ _,,.p.m. 

1• -,~ 
Material ot drop pipe __ =--~&-==--------------
Type: 1~ Sub.menible 

20Jet 

JO L.S. Turbine 

•Oceetritupl 

16. WATER WELL COIITRACTOR'S CERTirICATIOII 

sO Reciprocating 

6Q _____ _ 

Thia vell vu drilled tmder lltf jurildictim and thia · report ia true to 

the beat ot rr:, lmovled,:e: and belief. 

L L RIDD I B0JrS DC 27015 
Lia.v•■ BusiM•• N~ 

Address 6300 Industry An llW AIOJCA. 5530:: 

Signed ___ ...,..-.--,--,-==-===--''------'Date, _____ _ 
Autbori%ed Repre■entati ve 

!iUte of Driller 



STATE OF MINNESOTA 

tEPM111:NT OF HEAl.lH II A TE R I/ELL RECORD 

I l. LOCATitll OF WELL l 
Comty" 1 ... 

✓-<-.,,:.· ' .. . .. / 
/t/ ..,-·t.; 

l'rac:icn lti Ir; I Sectioa latter I 'l'wnabip llaberj Rup luaber 

•.ors. !.orv. 

I 
,iance and Directicm troa Road lAterwecticaa or S~•)t Addr••• and City of Well Loc■tioa / 

l L,, ,":° 5 ~ ~. 0 ,i .· - I 

-- ezact loeat1CID ot veil in ■eCUcm grid Vi'tll X. - Sketcb aap ot well locat101l. 
N 

I II 
I ! I 

I 
-P-i-~ ·;-r-~ 

--:- -:--:----:--1--~-
s 

t--- l wri.Z. ~ 

PORIIATiml LOG COIDR ---u, 
P'ORIIATIOII P!IOM TO 

I 3__o ~ 0 

lo IC/5 

I 
I - -

3. Pl!OPERTY 0/IIER'S IANE 

/ I Date or c...,ieu"" 

rt. 1 . /_.J / y 
5. 

10Coble tOlll 4011ewne u(]DII& 

Oaollc,,r rod 

3(J RotU'J' 

5(]Air 

61:] Jettri 

1oor1-

CBored 110 _____ _ 

9[J Puver Auger 

,0 Public S"l'Pq 

5[J Air COlld1t10lling 

16. tm: 

10Doa•t1• 

20 In-igo.tiOll 

30Teat Well 61:] _________________ • 

7. CASIIIG 
DUN. 

'l:hreaded ful 

Black El2 
1n. to 

1n. to 

in.. to 

I HEIGHT: Aboft/BelOlr 

Welded o, Surface rt. 

G&l.Y. o• 
rt. deptll Weight lbo./rt. 

rt, deptll 

rt. deptll Drtw Shoe? Yea -- Bo __ 

l :.-n bole 
:rt. to rt. 

Type. _______________ Di••---'''-"..:·•-· _____ _ 

Slot/G&uze _____________ Length. ___ ""F"'ITT=I"'Nc"'s"",---
Set betveen. ____ ft. and ____ ft. 

____ ft. and ____ ft. 

ft. and ____ ft. 

I l------------------+-------+----1----1---1 9. sv.nc WATER IEVEL 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

•------'-!_175-'-"--_-J__~~---+~ __ A_A_lt---~ _O_&--;--:..--t _ __,, •u,-,u~--~-~---,oS:d~~;~r~,obon 
Date Meuured _____ _ 

£/cv. 

u 

I 

/ LOC,~TED ~y 

1 - [9"' Acdr"ess Ver:f cation 
,.., 
·- _j 

3 t I 
~ 

4 LJ 
5 □ 
6 □ 
7-D 

□ 
~ - <EMARKS, ELEVATIOB. SOURCZ OP DATA, etc. 

. , 
t.....,..... ....... • ..... 

Lct-B eek 

Info. From C m2r 

Info. From Neig,ibor 
n•hpr 

Can't Locate State W 1y . ... 

Ult,..lt...l ~Fnt ()~ft.Al SURVEY COPY 

__ . ·-•=:. __ tt. &t'ter_~--~hrs. pumping, ___________ ,.p.m. 
____ tt. at'ter _____ hrs. pumpina:, __________ ~•.p.m. 

ll. WELL HEAD COMPLETION 

tp Pitlea■ adapter 

12. Well grouted? 

20 Bue•nt otf'aet :0 At leut 1211 abon 
,rade 

□ Yes 0Bo Cu. Yda. _________ _ 

~ neat, ceaeat 2D Bentoa.i te 

0 Not ina tailed 

Manut'acturer'• 11 .... __ ::...'-·-· _________________ _ 

l-bdel Number _____________ !IP ____ Volts ____ _ 

Length ot drop pipe. ________ rt. capacity «.p.m. • 

Material ot drop pipe. ____ .-________________ _ 

Type: ~KJ Sub,-nible 

20Jet 

30 L.S. Turbine sO Reciprocating 

16. WATER WELL calTRACTOR 'S CERTinCATIOff 

Thil vell vu drilled under IQ' jurisdiction and this report U true to 

the beat ct m:, knovledge and belief. 

' • 
Li.a.na•• BWiM•• Na,,tt1 

Address_:__ ___ , _________ '-:,:--••----------

·~' : -•--. _-/,;-I""' 

Signed, '--..:.....-,;_i:-:-. '.,.· :-:-i_/-,,c:::,·.,=·-:-•='i:/::'='·:---. __ ___,D&te __ ·_,, __ ;_· _-__ 
- Authorized Repreadtative 

/. 

1ia.me of Driller 7;74 JOH 



Sk11cll ...,.. of .,. location. r···· _ .. _ °' .... •-=•-- p ~ MX ... 

. N ~-M~~~-~-=-, 
' - l. - - - - ·- __ ... 

I 

If -·- - + -
_ .:.,s E 

' 111oClllNH1a., 

' T - ·- is.:. 
' 1 .. .. L. - -~- --,--
I 

LotN-

s 
-1 .. z.-< 

2 •. HlRWATION LOO 

•ICMARl<S.~U.VATION,SOUIU."l,;OFDATA,1•·J • n 
I-.... - . i-.J 

: - . 6 ·-□ 

7-0 
r, 

COLOR 

ln'.o. Fro:n Owner 
Info. Fro:n Neighbor 
Ot:,er ______ -:-:--_ 

I nr-'1 Ip c;tate Why 

TO 

'- USE 

IO Neal Cement 

:.:;;;;;.-t0~=;;,_~;_---:-:_-:::7-·_~~-~-~~; 
JDLs.~· ~:: ···,sCJ~ 

'· 4Dcca1n~~- .,-.. '..~-,~1-~ ·Jf.~ • -... ,~•"3'-~ 



HENNEPIN 

I 9610 25th Ave n 
41., ,,-.1 .. ica11011of-..N1wc1 ... 1M-.itt··x ... 

N 
' 

- J. - I - :- • -~· 

I I I • 

-•-- .. -l-7-

,. •ORMATION LOG 

I WATER WELL RECORD 

Pl_ymouth 

L 
' I 

4. Wt:LL DEPTH (coa ... ed) 

230 

J 
I I ,. 0 I S. 1Dc.·•N. loot 

zO Hntlnw rod 

1 I ' l I 

' I ' 

i I 
I 

-...:,-"' .l.. . I 
l'OLOM H►~JUtffo~" t·RoM TO 

J0Tnt w.-11 

l 

I 

'°""'"" 
.a ...... 

.0 Ak t "nndUtnn1n1 

, _ _;, .. -,._ 

•oODoot 
110 ______ _ 

,a, .. _,, 
.Oc.:rN111-..caal 

•□ 

I 

1. CASING 

I r1 Ii V l":"ri"\J~ - C...t..A. "'( V~I I n1.1 n , '2 ,~ ... 
~-L..l,..l;;i-1-Q...l..l~TU_:_.:::£':.....:::-~'-LA--"'-, e,o.-a,r-+!,.-',~~.&..l,,&:¥---t----t---'iJ--+----'----t ,□ G••·· sOw.aded 

HEIGHT~• HOLE DIAM 

- ... --=°"=e=--- n. 
v • .::,:- No_. 

I 
r-1 11v .t onrv.c: rmr- vr:11 nt.l 

orn 

1~ 
JO Plastic 

4 

?A 

DriYeaot! 

i■. to ]95 n. 1 o.79 lbo./fl. 

in. to _____ n. Wftlht _____ lbl./fl. 

In. to _____ n. Weiw;h1 _____ 1bl./fl. 

_1n.1o __ fl. 

_lft. to __ ll. 

_, •• 10 __ 11. 

I I-JJl"il1D'AILl.,"r:1:.L.-1-~~=--=--=()=--r-C:,J1 __ v_L-+-Wl.n4~DV __ --J... __ -+-~.,~A+-....ll.tL-t 
I. ~Kt.E.t, 

/IC ...... fl. lo 230 II. 

r,,. _____________ Dia. 

r-1 1-. v OTV.R - ct....A- \ D~n II t:. ar:: 
SloC/GIUH 

S.t tt.1wnn 

___________ Len11b ---------

ft.and 

n.,nd 
---"· 
---"· 

l-"ITTINGS: 

___ rt.and ___ n. 

1
1---1..i(''J_.!l_~,V-L-_QTu....:....-~....:;.....:g,=-,..._'-__ L_tr.:...:._'"i_-l-+'-Vf:'.--lf1,.~ntJ.___-f----H11-41n~11.._+-1-t-..,....f'l/l'"-tl-9.~S=rA-T=1c'"'w,-A-,,T-,ER"'L-,,E-VE""L---------------------I 

54 r•;;; □•-· o.,. ......... 26EEBZ9 
1--.J.LI l"l .. cAlu... V_..;QTD:..._ ___ G. ___ ,-_L __ ~-.....11,..lt:o....,,D...'!, yl-----+-----l..11..>.I.: n~:L...-+-_, ......... 10'-l ,o. PUMPING LEVEL (b,lowl••· ... rm) --------------

I 

I 
~- AkkS.lLlVATION.SOUM.(rat·hATA.etc. ! ....., - ' •--= 

qO~ t') /_ ~ 8 ~:~~rF_r_o_:n_,_,e_:.,_:,i_,b_o_r --+ 

~~? .___::D:::;__c_a_n'_t_L_o_ca_:_e_s_ta_t_0 
__ v_✓ h_y-t-' 

I MINI..!. GECi'..OGICA:. SURVEY COPY 

ft.after ---.311-- hn. pumpln1 --<~11.-1-;~r;;.._ __ egi.o,...__,.p.m. 
____ hn. pumpin1 ________ ,.p.m. 

JOA1l.-a1t 12""1hn"• 
tirade 

Cu. Yds. _______ _ 

M11Hial of drop PIPI 1• ga]v 
Type: sO M.edprocal1n1 

•□ -------
• WATER WELL CONTRACTOR'S CERTIFICATION 

Thil well WU drilled undet °'' junldlCtlO• and this report ii fNe to 

the baa of mp knowtcd1• 1nd beher. 

02015 
L~No. 

--------------°'" 12~l\R7Q 
Name of Doller 

5174 JOM 
7176 JOM 
7178 JOM 



.. d, .. :' .. : . 

:t_~?···d' D.-.) ,,__._· ~,,. _.__.......-~-......~----~~~~~-----
.. ,. . ,.,;; ·--..-· ...... ......c .,c,~. ,.l.,..t..,,,1 

~ .. ~ ·91.e.t· : --
. ~~-- > . . ::;:.;.;;/;: _, 

.,...., ., 
--,lfwididie 

, .. . .. 
0... •. 

'' .- . 

TOTAL 
· POa wax 

TOTALTDB 
ll4CJIDAY 

UGULAJ o anaa 

. ·--- ------ ·-;·'Ji i., ✓ I :_ . . . --· ---- ------ -----
\ 

· J~w. '.. 166' , .· 
' , J ' ~ .. , '• 't ' ,. ' • :/. ' :s-~;. : ' ~ ~ \ ,.. ' , 

frr,~ 
~..,<Id<., 

tflv-Di 



I 
I 
I 
I 
I 
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I 
I 

I. 
I··-:'',·· . 

. ; . 

1· 

a ¥&&Fi Im¥ 1 : vSa:# s 14:# i,4 Asrtt C 

-

WELL LOG 

Aamot Well Drilling Co., Inc. 
,i)· •. j '/ 

Well Owner: ~.J.-=.:.~:I.L,_~~; /._~_--t.t:..;.::..·_· 1..::'-J'\-__:_~t-i:..>_· _ _,..,. ___ ~-------

Location: -:-~~-":"-· ,."'-'-"~-r-~-,-· 0..;;.~___;__,' c..:'lo~•-v=-~.:;..r.!-~~~-=----

Dete Completed: -~:.....w.'--"'c.....---.-1----

0epth _ 

( O' . to j / 
\ ~ ,~ -1~ 
/ 'l.A to .S~ 

- , -~ to IQ I 
I/¼ t~ ~40 

4J1 to./ 71 
'.J.2 to / !,4 

I C,t./t'f 
-~~.a:::!!U.Ji...,C.&6::;';J...-----r-__j'.A..J.~:::_ 

(Sl~"LJ e,..l,L 
-~~~:.A..-.:;f C..W""'°'"'f---1-~~,-=.==--l.4-~~ 

:., 'SA"'9-=~~.&=-,:.~~:...:::~~~~--__g__.!::_~~I> 
(! C'-V'l. 

.. I _.;_l,~~;....;::~....,__,;;,=:_:=:=~--__;~.:__~ 

,H)f_ru_,,~~:1:G~~~:-=::. __ _;=-~~
,SA~~9-..:/...:~!:::'±:l..~~:=12.::..:::::..:_=-:..:..!d~-~.:....,.-
1 

5ftN(} ~ ,::u6 
---,<F-.llC-:=...--=-___;~,o.....:: ... =::,.c:,~--=-µ..:.:,..., 

__ to __ · __ , 

__ to ____ , 

__ to ___ _ 

SIZES AND MATERIALS USED ~:5 . 
Top Casing Line: Inside Diameter ___ 3..-:. __ _.h,. Wt. per ft. ___ lbs. 

Depth / 7'j ft ________ in. 

Any Reduced Casing Sizes _________ _..;. ________ _ 

n, ____ ft. deep below casing 

n. Pumped for -3_4-hrs. 

-------------



I 
I 
I 
I 

I 
I 
I:· .. _ 
I :\~;~; ,., ? 
?\_ .,....,._,y,.r., :~~~:::, 

I· 
I 
I 

f 

SIZES AND MATERIALS USED 

Top Casing Line: Inside Diameter ___ j~ ____ in. Wt. per ft. ___ Iba. 

Depth / 'f _S ft ________ in. 

NOTES: ___________ ·--·---------- --•··--

-------------~ 



.f~,,p,,,:-
~ WELL LOG 

Aamot Well Drilling_ Co.,· Inc. 
. ,. 

'::·,. . . . . . .. ··· 

~-~ !$!·.:..--:--~ :;::.. . 
:.t~V:,-~=. 

~~i~J-i:-~~ .~ .. ; ' -~:~ .. ~ ;;/·. --+-~~ ..... ~ ... .;..-«!,1~"-_,...~,..,, ......................... ___ .._ _________ _ 

-;•: ~ ~~~!:t·~·r~ ·• 
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I 
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I )-o c., 

WELL LOG 

Aamot Well Drilling Co., Inc. 

to _____ _ 

to 
to ___ _ ---------------------
to ___ _ 

SIZES AND MATERIALS USED 

Top Casing Line: Inside Diameter . ..3 in. Wt. per ft. ___ lbs. 
Depth ________ ft~ _______ in. 

Any Reduced Casing Si:z:es 

Total Depth to bottom of Casing __ _,_/--=k_-f.__ ___ ft~ ______ in. 

Total Depth to bottom of Well __ / U?: ft ___ in. 

Depth measured from:~ Water level: _q~o_' ___ _ 
Screened Well: Size of Screen: Diam. 1 _in. Length :, ft. Slot __ _ 

Make of Screen ________ _ Metal 
Fittings ______ · ______ .-..._ _____ ,~~.__ _______ _ 

Rock Well: Open Borehole ______ inches diam ___ ft. deep below casing 

Test data: -: ...,_:;_(gpm) ______ ft. drawdown. Pumped for __ · __ hrs. 
lgph) ~ : .. -

Test Pump: _____________ . __ ·-··----------------

Tot. Len. of Setting: ______ ,:-~~.,,..._--=-------~---
NOTES: --- ---- -----1 -r-.~-- __ __:__~·=·----- ~- .. ~ -•• .... ,. ___ ·--..... ~--~""--] 

\ c;;( J'/ r· l •' r~. r:"•). I 
~;-' "t:~~: .;)' ! '·· .,,_-r:· : ·,· : · ••··c •·-·· ri -' / ·-J 

. .,.~ "'t.,.) .. <.:i;_,,I': ~~-:i.:~.;.;;,.,1~ ~i.'·~~::tY,_.;1:-~--. ~-.-.LI a•. 1 ~-,._,, _ _.., 0 ......__'t•• • ·--~- ,: 
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G 
WELL LOG 

.Ffl.A ~1 ~ 0 rr-c..i 
,,~ :i... - I ID - "·v 

Aamot Well Drilling Co., Inc. 

Nell Owner: .f.;c't:.-~~..--4-_(i/ !+: C , ..... -✓; ___ > ____ _ 
., " ... ...,,_. 1A 

Location: ·, i -' ~- ~ ' ;, - ·__ · ,.,1 D( · 
t ' 

Date Completed: ___ ,:__' ; __ ,... ____ _ Driller: ..;. 

Depth s ~ 
.!i-1=. to ~!:..'!J_ 

s~~P ( I: to ____;__,_ 

~ \-: ~, to 
~ 

. _., 

to 

to 

to 

to 
I 

,_,._,--=-_ -:--s---_-,. . 
f.~;fl~ Pr'S17.E~t,ftf"'MAT. RIALS USED r .. :-:li I'.- ·• t· .. r-..:..::: .,.. .'-':t-"''.'I'~ .., 
si,ii9 Lhia,: ;I liside Dia~etet, ,.:·-tr, . ......i n. Wt. per ft. ___ lbs. ·-_ )~,,t,·:~r{;:~L-t1?" .,., ;~--~.~~~:',,.%, in. 

~ ....... ,_ 

Total Depth ~...t:--"''--"'---t---ft. _______ in. 

Total Depth to bottom of Well __ ...;.,_lll!:-~="---ft ________ in. 

Depth measured from: ., '., ... 1 .,,,_rte-':.,,-
,7 

Screened Well: Size of Screen: Diam. _ 1___,
1 
··~Jn. Length __ .,_~_ft. Slot I :· 

,- ,; ' Water level: __ ._. ___ _ 

Make of Screen ')...--. "· · · • ,.,. ,~-,,.. Metal 

Fittings ___ _ 

Rock Well: Open Borehole ___ inches diam ___ ft. dee!> below casing 

Test data: ,. · 4,, - /_ (g"p~) ____ ft. drawdown. Pumped for / 'i_.,. hrs . . ~ 
Test Pump: _______________ . ·------
Tot. Len. of Setting: ________________ _ 

NOTES: ---· -- ····· - . - - --------
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1 · ·.-·::<:)~-, ·. ~~ 

• J. ,:··:. ·,-' t., r:1, . ·t 

\ ']. O· C.. 

-

WELL LOG 

Aamot Well Drilling Co., Inc. 

__ to ___ _ 

__ to ___ _ 

SIZES AND MATERIALS USED 

I
~.:,_- . ·~·· j\.;;~_ p~ rf - D s r-(-' 
,J l'" ~-~., ~ •. •· • ., · .. 

'.', ,' ·•!',J-!$£·' Top Casing Line: Inside Diameter ___ c._ ___ in. Wt. per ft. ___ lbs. 
' , t .• . ·!,,, Depth _______ ft _______ in. 

. ,: .... ,.-.-. 
. ~ I-~-'~,,.~-

I 
I 
I 
I 
I 

:, 
Any Reduced Casing Sizes 

-----·----
Total Depth to bottom of Casing __ ._.,.-....:;.5_--"-.P ___ ft~ _____ in. 

Total Depth to bottom of Well / ~?: ft _______ in • 
/. ~~ 

Depth measured from:~ Water level: ---=..,'-----
Screened Well: Size of Screen: Diam. ___ i~. Length,_ __ ft. Slot __ _ 

Make of Screen ... Metal --·-------

W.A-Gh, /iv~ . J1;N~ 

C,/tp,r&/, st 
~vilA.u 

/),. ,e, 6t? r -I/. ~.9!J re, '-i, 
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. Pf.-Ft 

,!!M!!!CN~ll>A~YLt"'-l-'/l.~U~~~~~~~~=f!~Si::~~~~£L~:.2_.µ / /-/+ 
TUaDAT 

TIIU.-:>AY 

~Olf 

1--, artify dlat die.,._ ii a tne ~ ol NID'I oi my employmm ~ aid wale, ta 
CIIIIIIII, widl oa Wap _. HNr m.w. til tM Fair Lallor' Stnn r di Ace ol 193&. f 

- _ .......... - ~ ;, , St t. , 5p ... _Al "?I, 4sbre~! 
L __ -~ :-----;18=-)•R O b G dti, b ---- _. 

1---- ------- ------------ fie i/,, ~ 3 _j.:t s/ 
.. 1 

,----

I 
,---
I 
I ________________ _ 

I 
I 
I 
I 

-

---------------- 7 
·i j 
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DAYOl'wma:; 

1 IIOffDAY 

I ~y 

\ 
wa,NUDAY 

. t ~y 

n1DAY 

SATUSDAY 

()T1IEa 
JNl"()aMATI 

/It-~/:_ 3(J 

£ /ev, 1td:i5
1 

I 
b/c'> I 

~~h_ 

:QuvJ
\avvu 
\ 

_J 
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I 

MILL.£"-oAYla co •• MINNEAll'Ot..la 167■..C 

DAY OP' WEJCJ:: 
Hit. 

SUNDAY 

MONDAY 

/J; D~ 
.,....~~=---1i4•➔;;c:.c~-=--~--+--+l<.._+:::__--ll-'~..L.Laj.~~~//.r~/ 

TUESDAY 

WEDNESDAY 

THUllSt)AY 

FRIDAY 

SATURDAY 

OTHEJl 
INJrOllMATlON 

~~~:..:.....J.,-L.L---L-!.--!----L-..L----L~,9 

TOTAL 
P'OR WEKJC 

I hereby certify that the ahow ill a trae npart • lmaa • my emp10yment during aaid week, to 
comply with tbe Wap ud How Dmlia cil die Fair Labor Standarde Act of 193&. 

Date Reoomd .:J - 2J 19.!.L._ SipatuIJc:6::' ~ lcsr -~ ... 

~rt-
il,uuu 

\} l 

C{UUU 

1----------------Jt....___/ __ ~i 
,. 

I ' ~ 
I 
i 

I l _________________________ __:_, ______ _:~ 

I 
........... - -~•-·: ---·· . ··, . , _, 

. ; :, :,:::,gt;:',:~~: 't;;:~7:~-c: 1 
, ~ .•r ..... . ... ·,, 

I 
■ 
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:~ ,,..__, -- ---------·-- -----
.; . 

MIU-- •• .,. ca. ... ~ .....,,c 

Zc I( 
EMPLOYEE a,_ £1- 4-r ,t, 111t".JA--. 4/J I~ 
WEEK ENDlNC. J: If: 19 ✓ ::t-, WEEK No. 

WEDNSSDA.Y 

THUltSDA.Y 

ntlDAY 

ISATtmDA.Y 

OTHU 
INl'OaMATION 

I hereby certify that tbe 
mmply witb thew ... ud 

Data Kal!Wtl.a-. ___ --=~~...A.iL. 

// f-~J-3~ b 0cl i ;;/J 

£!ev1 ,Yd'26-2'-S"' 

Ot--r';.19- __ 
({'UUU t·: 

a.uuu 

l. ___ ---------~---
1 
I 
I 
I 
I 
I 



14 
r 

l 

,-------------------- . - - -

I 
,------------------ - ... ----- - .. 

I 
I 

--. . . 

'~-.. ____________ _ 
-- ":-_.;. - -- - . 

: . - -- --- ----. - -:. - - . - . 
. ' . .. -

I 

. 
---------------.!.. ---- -------------- ----

fry~_ 
tJP_ !,./UGlr-" '

tfl UVc./ 
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Mlu...al-OAVla co •• Ml ... lrAPOl..18 M7a..c ,t , ~ · ! ' ~ .... ·• 
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EMPLOYEE & Ji-t- . . I • -

SVENING TOTAi. Tf)q 

DAYOPWDEl--+:..__-1-~~--ll--~__,.-~'--+--"T'IH.;.......-+-~OUT;;.=--+,-SACII--.-DA-Y __ 
RL MIN. RL MIN. UGVLd O°nllm ' 

~fry, i-f '\_ 
·txvof.l 4(..t 

I _____________ _ 
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I 
I 
I 
I 
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I ;_ 

··• 
E. ff. R E fl n ER & SO n ff UJ EL t C O m PA n 

-~ I . Date CompletcJ __ D.;...ec__;_. _2.;..;9 _____ 195~--

I 
·1 

I 
I 
I 
I 

L:::>t ____ Btoctc· _. . --'t. :~ the Oty of,_.· _Oo=l=d=en;.;;__,:V=al==l:.;::!f.._ ____ _ 

c-~ of ----Berrn~&.u111pia.w1n~·------- State of. __ _...VLiiwDiu.0---------

f... .... with --l'-"-Af..,.l~S.xiee.11.,.J.xe-..11 ....... ffl-k,L..t.,.P_.1.J:II.,.::.___ feet of Caaing used. 

TOlitl Depth of Wcll __ .,.'i2 _____ _ Feet of Open Hple Sc J. < < Q 

Fintshcd in __ _.s .... a .... nd------------

Tested at 5 ~lions per __ ..... m .... 1 ..... ooLe 

Water Level 

Draw Down of 

tJ 
J. • f-.$ ____ _ Feet 

I. • Screen Used. __ ...... 2.._
1

z'""'•G ..... M-.., ______ _...Cb .... e .... c.-A.k "l .... a ... l..-ve.,___ ___ ....,{-.{)...,_ ____________ ------201.6 
flllAp(f:: I";, !-LOT · • .,,. • "'\,. NU"'4 .. l::1' r, j ✓ • ~ 

Pump: Make IL_._L ·-..,.·z--1-L--:;,.,.,....1 ~.._.t!,._ ____ H.P. -I-'-{,___- Type. --~--~_[~--------- __ _ 

I n J /' . I 

Drop Pipe L (; ···-. feet Size /f... C:.:.p::icity of Pump ___ 2._ _______ G.P.M_ 

I 
I --~ 

I 
I 
I 

KIND OF 
F'OIIMATION 

COLO" OP' 
l"OIIMA TION 

ST-'"T!0 iN0!'0 
OIP'TH DEPTH --------t-----~-------4 

_/ 

:, _Claz Brown ·o , . 

Pack Oraftl,.. ----
: Clay', Sand and 
, Stone (lu:ered) 

•· I I ·-----~------ -- ------ ◄ --- -l 
I - - -----, . 
I 

I i 

Rl! .. ARKS • 
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TOTAL 
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WEBIC ENDlNC ____________ lt wax No. ____ _ 
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t Die f, 

~,s;-..,,....,...;~~~~---+~..L-~1 it, ill 
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\ Yl'r'°I\'"" 
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MTUm)AY 

~~ 
, ... cert1y·t1iat die ........ _ _..., .... .,,.., --

:~1fJt.Jt.A 
t &vu, 

...., witll die • ■1 elCt:C •· 1fl ... ftlr I.aw SISt_,._. 

Dita 't.(~~.: 2 (,. . ~-~ .... ....,..~~~~::::::....-
___,.) 
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EMPLOYEE a._,,,,u-:.,. ,a. k1tu!:": J2 tf) 0~ _..£1': 
WEEK ENDINC ______ __..c,,-L::Joo::1..._..!,./_,~---l9 It "'L-WEEK No. _____ _ 

■/8-21-30 
1scnDcc.. 

tieu. Cf3.s-±b-i-, 
,.{ c, 

I 
I 
I 
I 

I 
I 

.. ---------- -- ------

Date~ 

vvu--~ 
---fflt-111~-+---+--+----4-----=t!; t/t.lU 

TOTAL 
roa wz11:x: 

t during said week, to 
Aa.ol 193&. 

Sipataare ,¢' ~ er~ ;,;» , 

1.._ _______________ _ 

I 
I __ ----------··-
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I 
I 
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2o~q--~ 
MINNESOTA COHSERVATIOH DE~~o~~~~~ 

DIVISION OF WATERS 

WELL LOG STATEMENT 
File No. ____ 'i~/4 __ -_2_..; 

MAIL REPORT PROliPTLY TO DIRECTOR, DIVIS[()~j Or \Oti;:rrs, ST.'ITE ;)?f-!(:1:: ELDG., ST. PAUL 1, MINN. Well No. llS-21-30cbb 

I Location of Well -~H::.;e:::.n~n ... 2~:9:,u.i ..iD-1:GT1e~·Ql:1:R~trJ'f-' _E.,..,.,,a.,._,,d,,..i...,o..__jsU,tw,a:,.t!L.,,!,i.l,lo[.:n:.; • ..._ ___ _ 
Locate Well on ... 

Plat of Section ·-~----,...----:: 

Naper Road (County lS & Medicine Lake) ~-+---1---+~ 
City or Town 

aHeri.nepin I Connty 

Describe Farther by Lot, Block, Nearest Highway, Street and Number 
Twp. ____ _ 

I nange ____ _ 

·- Drilled for: Hennepin County Radio Statio:wriller l-ta::c Renner ~'(el:l Co. 

I· ~::rie.ss _-_ _.;.(_se_e_a._b_ov_e_)_____ Address ===/=1/=~==-=,;2=/=-=·_?i=t;?=· =C:==t=£=d,==d◄='.£ 
l}:J~t~l~tio:_· ___ l_-_4_,9,________ Date of Tes:E_P_oR_r_:6_F_:_,:_-A_~_,P_u_;_P1-"~-~-T-~-sS:_✓ ___ _ 

I/ -~i! ~_-_--,_, ~_:._--_. _--_-....... ~--:---=-=-=-=---=-=-=-=-=---:-.,---=-,-------
, _•;;li.;.s•K"Z \ .-,.,_, i __ Upland, Valley, Hillside, Etc. 

:~:Type of Well·_·.•-._-_,--_·_;_· ____________ _ 

I \/.:·~~- ·-- ~-/ ;;, .. -. Dug, Driven, Bored, Drilled 
_:~~-Drill nig Used_-_·_·-_-____ · _______ _ 
>::...,, -,.. ···• .. ,. ---. ~:. ·_::,, .. ~- Solid Tool, Jet, Rotary 

Duration of Test ___ Ilrs. ___ Min. 

Rate of Pumping _ _____ -_.' <:RI 

Static Water Level _______ . Ft. 

l,,:::~~-~:~er: ~--To~ · 6 11 
Dottom ______ _ 

<~-:~•;'.)~pth ~f Well _--.,13._..5..,.; .... '-----------

1\<h~~S;d· El~y~~ion · 
; >.: ; ,. __ -,·"(..,· .. ·:. ~' ,-_ s 

.. ,, , . . •·.;:. -~ . ' ..... . . 
....... ~., ... -,. 

Water Level \\hile Pumping ____ Ft. 

Drawdown _________ Ft. 

I 't:·t,,•., .. ::· . .-· -or_Below 
,_•(•..,· , '· ·•~tH.~ •.· •: _,.., "~ 

-- .:.·:~lfeight of Casing 
,;,· -~- .. ';. ·t-. 'li• 

l _:5:i~~\i;;~ ~~- .w~~-~~ -+.-:--,,---__,..-,.,--=,-

~ti~;i~;~~~;~ ~.! Wa:t~~:r:::~::::::::::=~;;~~:::::::J _______________ _ 

l:~;:tw:~ ~~;_~~!~ ~~~ysis Made? _________ _ 
~ -~~i,.\ -'~~.;~:-):_: . : · .. ,. . .,. . ..' . 

l
;(~;~f~r,.~~-~~~?urp_o_se Will Water De Used? 
i'-~~~ ... ~ "*:-. 'i ~'7' .;t~· -· .. :.-. -~. .. 
%~~;~;i,~.( - ) ' '" .. 

. equired for necovery __________ _ 
Yield _______ Gal. per day 

ere ~lade, Give Details on Another 
.· . .. ,: . 

as ts Made of Effect on Other Nearby 
st? Give Details. · . 

It B A/VD otJ€I) 
.. :~1<;:,-:~-;~{,t/:• .... ·· . ,; ::"· 

-~:;iY!f)r~:~f ri~?.. _ funp Capacity ____ m1 
· :;:::;:;,Was Wel_l~Sealed on Completion? __ ..;..· ______ _ 

lli~{'~ss;v:i1 ;~~flow Without Ptunping? __ ,,_ ___ _ 
Jf!l"' r~~t;;'.;<~;·:.- - · Yes or No 

,-;:~. ~'•Natural Flow ______ <:.iF.11 

.;,, ! att~];~~;-; ~r Head, ~t Ground Level? ____ _ 
~;t1i~~t:r2~::·:, __ ~::: · . 

I ).J~I~r jt~!;i:~~:~ife'r Penetrated 

-I 
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MONDAY 
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_,,1.;,...:;t;::..,· ...,>r..,;t .. ·.~ .. :.f.if_~~ .. -~• .. ~ .. ·~.•1,,.,·~·•~1,,'fili·~•·illi·;.fli_ l···a.i.· . ..,;a;;~-.. :.ilil--~---,_;,,.__.,_~..,j111N1i1f.llllllilill-~.-'IA..--I.,./'--.!~ ·- . ---~~~ 0! ----···-- ··' ,.,. .. 

. . iPr. I-~,,~·· '·;,,,.,, .. ~~,:-.•·; ~. /),,//I 
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'.j..._.._..,.._ ......... .,..t-..,t., ... •.,.· » eJutw::ali_.• 

wida .. w ...... a..a--.•~1.--s....-Aa&altl(. • . 
...... .,..,,,. ______ ;__If__ Sis -----------; 
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.-y ~ 1-97 

ff
~.~:-,~. 2-s!J: ~REt1r•..,.-,-.... ✓----~ _,., .., ~ · t--t . "·I ij \ · : ~ -·=' L ~ \..,1£./- . . -
~ 

MINNESOTA COHSER~ATIOH DEPARTHEHT 
' DIVISION Of WATERS 
I • 

WELL LOG ~TATEMEHT 
APR 8 1SS0 

I ~'..Ht REPORT PRO~IPTLY TO DIRECTOR, r,rvrsm.; OF ·,,ATE?.S, :;r,:!! OFFrc:: 2LDt'., sr. PAOl 1, .lilN~. 

~- ..,,, ' ; 

Of 
n,e1~1/lS'13· l'ol" .:.hdsn_ ~ndenco :._venue: Locate Well on ' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Location '\\ l ________________________ Pi at of Section 

2031~0 ~1nneapo11a, Minnes~ta I 
County City or rown 

Describe Forther by Lot, Block, Nearest Highway, ~treet a~d Number 
I : 

: 

:: _a::ifuA 
TTange ;2 I \ 

Drilled for: ---,..:-.... .11:,-~--0+-1 .... "~--;J"'"n---------

Date of c.omplet ion _,,?,;-l: el,!'°"~--+,,t+-ez..,._...,.b1'-te~r-1-9"'"5Mi-'8i------

Si te ____ -e"!""..,__-=....,...,.---.,...,..,---------
Upland, Valley, Hillside, Etc. 

Type of Well_-+~_...::.:1-:."' .... "~r,~d~----------Wg, D"r1ven, Bored, Drilled 
., 

Drill fl.ig Used _.;;;a;..:3,..u....,.,~~---t ...... :;.;;i::, ... ":---------··_,.. 
... sE'ri:t Tool, J'et, Rotary 

Diameter: Top -,: " Dottom _3'-"-----

Driller //g' .. ~ j-/ - 3.c? c <= c Ac.L 
Address #le ti, . 9~.±.5-✓ 

.. ~ .• J .,_ J , 

REPORT OF FltfAl PUMPING TEST 
Dat~ of Test · Se;,t6 ... i.,.er 1958 · 

Duration of Te~t.,2__IHrs.""'h.,,,;.5 __ Min .. 
! ... 

. Rate of Pumping __ 3 ....... n,.__ ____ GR-1 
/,,,··;, :, 

· Static Water Leve.:t•_•.•_ .. ______ Ft. 
ii_ /I· . 
I . ../ _; 

.' Water Level \\hile Pumping ____ Ft. 
r , 

Depth of Well _-=9 .... P .... • _____________ i 
; _;; .. 

! Drawdown ___ __;;, ______ Ft. 
,/' 

Ground Elevation ______________ _ 
Sea Level Datum or Give Distance\ Above; 

or Below R. R,, Highway, Lake, Etc. 

Height of Casing Above Ground well ~1 t 

O,Xality of Water~--------~----
(Hard or Soft, Fresh or Salty, Etc. l 

Time nequired fo:
1
&covery __________ _ 

Expected Average:'Yield _______ Gal. per day 
'If Other Tests were Made, Give Details on Another 
'Sheet. 

. ' \' ;-. ·, ,: .i 
.. \Vere Measurements Made of Effect on Other Nearby 
~ Wells During Test? ,Gi".~ Details. 

I Temperature of Water _____________ _ 
.-, 

I 
I 
I 
I 
I 
I 

Was Laboratory ,'\nal ysis Made? _________ _ 
- .- . - . -

For What Purpose Will Water I3e Used? .;.:r.c.:..,..;.:Tl;;;..~9.:..._ ___ _ 

Does Well {};erflow Wit 

Natural Flow 

\\hat Pressure, or Head, at Ground Level? ____ ....:. 

Princip?l Aquifer Penetrated _________ _ 



I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

HAIL REPORT PROMPTLY TO DIRECTOR, 

.i.J i :: ;, 'IV j -j u I 
Luc ate \\'ell on r ~•,Al~ ~ 

Plat of Section :::,t"'{"\~ 11~ 

Describe Furtbe-r by Lot, Block, Nea.rest Highway, '"'" ~· ?: I· g,____,___.__...J...--J 
fll-...,, • 

Twp._,._1'-!J...1: __ _ 

Drilled for: --.Jr-o ... h_n_0r ...... -ar-r_1_s_o_n _______ _ 
,\ddress __________________ _ 

4431 Garr1s~n L3ne 

Mlnnaa7->lis • M1n.."les:,ta 
Date of Completion -~o=c-::ct....,..o-.::6-c:•=r=-----1-.-9 ... 58------
Site ____ ....,.,..-,-________ _;_ _____ _ 

Uplaad, Valley, Hillside, Et~ 

Type of Well _______________ _ 
D.Dr1Dl~id·Bored, Drilled 

Drill Dig Used _________________ _ 
SMffot-Jtoi"lt, Rotary 

Diamet'!r: Top -3-11---- Bottom -~:-;~~----
~pth of Well _97~-•-------------
Ground Elevation ______________ _ 

Sea. Level Datum or Give Distdace Above 

or Below R. R., Highway, La.lee, E:c. 

Height of Casing Above Ground-~-~-----
V, ell nit 

Quality of Water~--------~-----
(Ha.rd or So.ft, Fresh or Sa.lty, Etc. l 

Temperature of Water _____________ _ 

Was Laboratory Analysis Made? _________ _ 

For \\hat Purpose Wi 11 Water I3e Used? --~b""'o--Q~e----

Was Well Sealed on 

Driller---:::-----:----=~-----------
J:, s sph .Eek ss 

Address __ ;_1a~y..;;z~a~t~a_.,.__;M..:.1.;._;;_;n..:.n.;;..e.;;._s_~,;;._t:..;a,;;._ ____ _ 

· REPORT OF FINAL PUMPING TEST 
Date of Test --to....,a-t_,..:>...,.?J...,,c----'11-r.9tt:5caa------

Duration of Test_-=i1~ IIrs.---15_Min. 

Rate of Pumping _______ GM 
20 

Static Water Level _______ Ft. 
45 

Water Level \\hile Pumping ___ Ft. 

· Drawdown _________ Ft. 

Time.CTequired for Recovery __________ _ 
Expected Average Yield _______ Gal. per day 
If Other Tests were ~lade, Give Cetails on Another 
Sheet. 

Were Measurements Made of Effect on Other Nearby 
Wells During Test? Give Details. 

,II ff ... J- J ✓ :3<1 cc c t1clc; 

i 1 I i :::.:_.' ___ ·-j•--;---; 

.s or a r-·-- (,-., .. _ ; ; 1 .~' __ 

G
l"'llt Vil DA~ CCl'<"TAINEO l;ilffiEll\t IS -•1 :·-- · 7.T:-----~ ~ 

Natural Flow _____ n~ GM"~i""•n-HT II I ___ ! :~.. . i : . . ,~~':i,i' L. ~ul r-, , . ~lr ,/.-...-. . ~»11 , l.it' HI •-- - .!---··· _! _________ .•. • .• ~ 1.,_,_,,Jr' _, 
What Pressure, or Head, at Ground Le~ .13 TO o: 'JSCD ... r~o~:1.......,ssc.:""E""'PI-• ----------------

Ti:-:IC STUD'( o:,u· l3Y Div.. OF 
. . 'r'.'ATERS IN AGCORG.•\:-ICE. WffH 

Prrnc1pal .i\quifer Penetrated M3A lCS ~1 -----------------------

1659 
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. -~-~ 
. ·- ··•· __ -_.,_ .. _-______ otScc. ____ _ 

~ :·; :_; ~" .. 

. · . · Lot--_--;--___ Block --'--- in the City of •· Gol~~ V~•z N· . 

. County of _-=B=egn=ep=· =in=---------· .State of __ v_-t_nn...;..._{_· _; ____ .-,-_ _. __ _ 

Cased with ..... 3c.."-----"T----__ c __________ _ 
TYP'C AND SIZC 

__ .. _'. - .- ! . .:"; .· 

54' 6• ... feet of Cuing uaect :/\ .. ' •. '.::{/ 
Feet of~ ~ole ·_ ~: ;· -:··: -~- · ".,, ... < · · }/;_../ . · ./:.:~. -~ -- ' Total Depth of Well __ 5._.9 _____ _ 

' ·. ', "<··:;.· 
, Finished fn __ i __ : S .... ua ... d _________ _ 

galloQs per ---"•=1="=•-· _ 

li 
H.P. 

Drop Pipe _______ feet Siie _______ _ 

KIND 01" 
l"OIIMATION 

COLOR OF 
FORMATION 

ff"IITID 
DIPTH 

CND!D 
DEPTH 

~ _.._;, .. ,:·,:·· 
, UY··:', 

J-r;.- -~\ \\/'. ;-: . 

r , - ;' ;Stii.-.~ 

· .. :~ -~ ~ 

-----1------1--1---1---1--~_#-~1_~-~-,~-·~--

, .. ----------1 -----1----------•------•------ ... --~--------
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ll3-2Z.- ZL/ D/3GAGJ) E=le v 9s-..s :t 
IHVOICIS: 

Ho.----- E. H. RENNER & SONS WELL COMPANY 

, 

. Dale Started _____ J_ul...;.v;.__2_r:> __ 19 71 Date Comgeted 8/ 3/ 19 ..lL 
~w,.,,u,.!J•-.-~._,. .. .J_>~"'·-:. •--•~ ..... .,. ......... ~......,~--..... ~ 

Charles Peterson S Address 1 Ql 35 29tb Aven;;;-:;ni-£6............., 
"----- ' Owner or Contractor 

• • ,_AO I ..,.,.. 

~-...c...c-••-·'---"'--~-.- ---.,.,.,.. ... _ .... ,,....,.,. . ~ 
--Jou J.»rnlUn--~- ::same A"R-~i":'!!ft,r!:tw·::-roci:W:,..:i-ht¥f'ra.-z ► '•>••~·... I 

. . . -~# 
~. ·1,, • ' •• -. . .. 

.·- •. _. Lot ___ Block --- State of Minnesota . -~~ . . 
.·- Well: ·. · ;,,~,_. ~ ~ r:1';"·_1_,,,_":'1 ~~ . •~ . .. '··.· ·'•,';• . ._ ·f';,i~":~;. f•:·'".·.:.it.;_·~-~~~, ' .. •.~----~, ,I;•~~/~:~ 

Cased with _lL w ,, T _,:, ·;.:;.,' _.-'. :f Ft.Uu .. Jrotal Depth-ol Welll---;t;--"...,.....+----- from trade 
. ' . '. Type • ,. ', \ ·:, • 1 - I : ' i ~ . ·' :..:.J L 1 }, . I 

Feet of Open Hole _a__ Fir ish~d · ~;- ~ g,taun d · 1 · · '! ·. .i --- ~W.a.ter= : v~l _ __._..._ _____ _ . '<-~~-· .·"•.;,,. .... :., ✓ ... _____ ,..., I,,..;,;.;., ....... :i,-_.;<........... I 
; · - · Tested at 20 a __ LJ}er....,.llll,.n,,._,,. ___ ,,.,, •• _.,lltilll~ll..o.l.M .• __ ... S feet. 

Screen: 
Size _4,._'_' __ Make ..,__~, ..... To ..... b ... 0 ..... ., ..... 0..,.n __________ Slot or Guage - ... l...,8---Number ___ _ 

Pump: 
Make Red Jacket H.P. _-...... 3 .... l .... 4 __ Type sub Tank Size -~----e Motor Serial No. ____ Pump Serial No.------------ Drop Pipe ___ 1=0"-'5'-'---· f~t 

Size _l._" _____ Capacity or pump _____ G.P.M. Date Installed ________ _ 

Bak.er Pitless 

KIND OF 

FORMATION 

Sand cemented 

Sand dry 

Pack sand ground dry 

COLOR OF 

FORMATION 

brovn 

brown 

b'rown 

STARTED 

DEPTH 

47 

71 

78 

.. 

ENDRD TOTAL 

110 
v-iq a Pu AJ.22-r 

_Sa_n_d__..._r_a_v_e_l ______ -+-_:...r..;;.ed..;;._ __ -+-...;l::;.;;l::;.;;0~-t---=;;;.:i:..;'---+-----:--::-t--'.--'l=-E=,:-ti0fffi-_____ .. U 3-! ____ _ 
C,t.» Y, GR t. - Q uu U11i , __ ~ 

_Cl_a __ y ___ s_an_.,__"""r_a_v-'e'-"l'-----4-____;;.tt::..re::..e;:;.:;n;:;.___--f-...;l=-:3::...:6:----.---=1;:.L.;:'-+-+-----~l=0:-.rlL.2______ .• :. , 

5frNJ;) ~=~-1 2 &r-uf) Send 1 

179 18 (?Avv 0&_~~ _ 
i~ er j-} 

--- --- -~~ ~~ _t-· ~~?"-~~r 
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E. H. RENNER & SONS WELL COMPANY 
5465 Co. Rd. 18 North Minncapoljs _ 26 

.1. ..... t, ' 

WELL LOG ;-'/C 6 

,..., ,<.. ,, "/ .L...ii.-f! A' ;(. _,I • 

/ ) y /;/ - .) ,7 ;7 I 

INVOIC~: ..•. I 
/ /://-"' "fr'-' 

~ /:·/ ....... ,..:.. . ,.,. -· ~ 
(Well) No. --· --

Date Started -----~•.;.._.a .... rc ... b~2 _____ 19 67 

I Owner or Contractor ~?.~.o-na=--ld_C...,..___._Jo .... r.__,:,...,..s-o_n __ 96:15 A 24th. t,.,yo. ;r. ''p1 s, "'5427 Address 

I 
Job Location __ ~i=rui=e _________________ ~//'--'l..._'-.... 2: ..... 2,___-_~6"'--'£~~/J~t2 .... d~a"'-L,il2'-"d"""-

£ /~ i~ ft1£':tji 
Lot --- Block ___ Twp or city _;i~. 1...,;m....._n ... n .... t!,, __ county __ ___.b .... ·P...,nr---""-l'-?1 .... n...___ ___ State of Minnesota 

f)-5:J-
u..--=~_...J.n.,!.,_, _ _;~::.,_ __ from grade 

22 

-==-...,..c-~::..' __ Number 7 46 

I Pump: 
____ Type . Sub. TankSize 42 Make _____ ..,,... ....... ~.__ ___ ,.__---:::::a__.,-=::,_--

I Motor Serial No. ____ Pump Serial No. ~S-50...,L),..,X?=-=E'-""'ll,,..O;_ _____ Drop Pipe _ _.4_2 ____ feet 

11 0 'y..}# G.P.M. Date Installed March 10, 1967 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Size Capacity of pump 

~ i'.el! nit nri.dnal 

KIND OF COLOR OF 

FORMATION FORMATION 

Clay :'ello;,, 

Fina sand 'Brown 

Gnvel h-o":tn 

Sand,y clay Red 

Cl2.y Flue 

Bu,~d..1 sand Yellow 

Sot!d.rock and gravel Yel:?..ow 

.. 

discha~ 

STARTED ENDED 

DEPTH DEPTH 

0 29 

29 51 

51 56 

;6 74 

74 qt.: -'-' 

96 130 

130 139 

17& 
jl 

/,j.~ -v 
TOTAL 

THICKNESS REMARKS 
OF FORMATION 

' 

2J ;g,uB ~'-"' )J 

22 1'3~u~ .t;,'/,v/J 

5 .I~ -'~ll~ ~~vk -
18 t'J,u/2.., ~t,. ~ y 

22 o,uG C~/?Y 
I 

34 ~ ,,, tJ c:u4 5~llL) 

9 &'5 
'j t Ji'v~ (~J.//J, f.:J"4 
. - - . 

i,.//.A.v IP $;q/J-1R~~ 
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Well Address 

- 10610A 

Northeast Plumbing Co. 
2nd Avenue N 

Driller's Signature Date 

1e 
,._._. 

,~c,,{ if ,>.;&"K :~::~:t~::ell Co. 
Address 

97 43 Humboldt Ave. So. 
'f·:::\:· -.,,:._·.· '·--·- ··:·: .. .-,. -·,,. .. 

WELL RECORD 

591 

• 

Permit Number 

Telephone 

TU. 8-4303 

,·. . . '. - ·-· ... •if I,t·r;}i . .;,; : . 
0 

• · SIZE OF WELL. ................ 3 .............. : ..... ~NCHES WATER LEVEL. ..... - ...... :;'.5, .. _ .......... _ ..... .FEET 

.. 'YELL DEPTH ......... ~ ..•........ 1.5.1 ...................... FEET DRA ,v DOWN .... ·-·-·············5 .......................... FEET t ff ~i;_}'.'.(_c • •·· ' .. · CASING DEPTH ................ J,!\.7 ....... - ....... : .. FEET CAPACITY GALLONS .......... lQQ.Q._ ... PER/HR. 
~ . : . . .,. ' ·. 

'1,,~- • 

I
·\~;.:· __ . . • .. 
. -~--r~!·•· 

1-··· -I 

. •. DEPTH OF IMPERVIOUS FORl\IATION ........................ Q ..................... FEET CASED WITH" 

SAND POINT .... J ........... FEET .................. INCHES/BY ......... 1-i_ .. rnCHES ,vELDED JOINT ( ) 

MAKE AND TYPE MATERIAL: Tohnson 10 slot steel SCREWED JOINT <x> 
Remarks: 
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'!¥~,1~,~~illlf' i·t'..,.·•-i·~~t: L~~;:"·'.·;·-:i:Jil~tiftiAJ Jt 
:~:~::·,_ 
~f~¥,: 

.. 

e 

GALLOH.s _____ /_~_c_J.-o __ _, 

,...,,..__-,.:..-__ _....__: _____ ...rr;ET CASED WITH 

___ __.NCHES WEl.t>ED JOINT 0 
~ SCltEWE . 



:{}~;r: :":\<~~r .,., ?- ti}!~ --~-----..... '-, ,.,,c;,;;;,J~,1itt, 
.... ·-~!,;, . 

~6 WAT!I LEVE .. \ ___________ _ 

DRAW DOWN _____ O ______ ~ 

CAPACITY GALLOH.i.S.....:~;..._,.a;.'--=---J 

ET 
CAS!D WITH 

WElDED JOINT 0 

SCREWED JOINT)( 

:·: 
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EnecoTech Midwest. Inc. 
3050 Metro Drive • Suite 115 
Bloomington. Minnesota 55425 
(612) 854-5513 • Fax (612) 854-5745 

March 7, 1991 

Mr. Mike Semsch 
Executive Vice President 
Real Estate Equities 
325 Cedar Street, Suite 400 
St. Paul, Minnesota 55101 

Dear Mr. Semsch: 

RECEIVED 

MAR 18 1991 

EnecoTecn 
[~JVIRONMENTAL CONSULTANTS 

711-015 

The purpose of this letter is to request your pem11ss1on to access the Hillsboro Court 
Apartment property for the purpose of collecting near-surface soil and groundwater samples. 
Your cooperation will be greatly appreciated. 

Allow me to describe: 1 ) some of the services that our company provides, 2) our client 
and their involvement in this project, 3) a brief history of the soil and groundwater 
investigations that we have performed near your property, 4) the purpose of the soil and 
groundwater samples that we wish to collect, and 5) a description of the activities that will 
be performed on your property if you agree to grant access. 

EnecoTech is an environmental consulting firm that provides a diversified range of services 
for government and private industry. In general, we work toward helping our clients resolve 
their environmental issues by minimizing the effects of environmental problems to public 
health and safety and by helping our clients comply with federal and state regulations. 

Since April, 1990, EnecoTech has been performing soil and ground water investigations on 
the gasoline station at 9456 Medicine Lake Road, New Hope, Minnesota for Sinclair 
Marketing (Sinclair). Soil samples have been collected from 6 inch diameter boreholes from 
depths of 2 to 61 feet below the ground surface. Groundwater samples have been collected 
from 2 inch diameter monitoring wells. All of these samples were analyzed for gasoline and 
diesel fuel constituents. 

The results of this investigation will be submitted to the Minnesota Pollution Control Agency 
(MPCA). To complete our investigations per MPCA regulations, soil and groundwater 
quality data will have to be collected beyond the gasoline station property boundaries. 
Therefore,· we are requesting your permission to perform field activities on your property. 
The enclosed map shows the location of the proposed soil boring. 
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Mr. Mike Semsch 
Real Estate Equities 
March 7, 1991 
Page 2 

Before starting the investigations on your property, the underground utilities will be located 
through Gopher One-Call (natural gas, electricity, water, sewer, and telephone). Drilling 
locations will be chosen that will not interfere with the underground utilities. Futhermore, 
drilling locations will be chosen that will cause a minimum of inconvenience to you. 

A small truck mounted auger rig will perform the drilling operations. Two 6 inch diameter 
boreholes will be advanced to a depth of approximately 35 feet. After the drilling has been 
completed, the holes will be filled with cement grout and the alley road surface will be 
patched. Any excess soil at the surface that is the result of drilling will be removed from 
the site. 

EnecoTech and its subcontractors are fully insured for property damage and personal injury. 

We anticipate that these investigations will be made in March or April of this year. You 
will be notified in advance if you agree to grant access. The field operations should not 
take any longer than one working day. 

We have enclosed a property access permission form that we request you sign and return 
to the letterhead address. If you would like to receive a copy of the data generated from 
the field activities on your property, a copy will be provided to you upon completion of 
the laboratory work and report preparation. Please indicate on the enclosed form if you 
wish to receive this material. 

We thank you again for your time and cooperation in this matter. Please feel free to call 
Kelly Kading or myself at 854-5513 if you have any questions. 

Sincerely, 

ENECOTECH MIDWEST, INC. 

\.~ ~-~ 
~ I 
"'-Ja,mes A. Berg 

Sr. Project Hydrogeologist 

JAB/KWK:djd 

~ JI, <J,,,~ CS; 
Kelly W. Kading C
Project Hydrogeologist 

cc: Mr. Denny Lorenz, Sinclair Marketing, Kansas City, Kansas 

jb/711-15b.ltr EnecoTecli 
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PROPERTY ACCESS PERMISSION FORM 

PROJECT NUMBER: r l ~ - c, l 5 
PROJECT MANAGER: ---

I,< ,· Vltr/3{1-{ C}., c-JcCl-'BE (name), the property owner or _authorized representative 
of-=the property ciwner -f/,LlS(j{:IIC {3il tCT 1-ia✓ L--lc! /(l[-fnt/?,lf}/ilee to allow EnecoTech 
Inc. employees and contractors to enter upon the above described property and to perform 
investigations of the nature and extent of petroleum products possibly contained in the 
groundwater and soils. EnecoTech agrees to comply with the conditions described in the 
attached letter. In addition, a copy of the data generated from the above described property 
will be submitted to the owner/owner representative. 

EnecoTech employees and contractors will enter upon my property only for such purposes 
as to conduct monitoring surveys, testing and other information gathering to identify the 
existence and extent of said petroleum product. 

Date 

I 

Name ,-/--/Ju.slot:,{) Lhu.127 /7p75 
Street Address ,]731 f/z//sbcru /Jzc A.b. 

City l,(::7/4,1 llJ/l~ 

State ~l!L1 
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- - - - ---------------

DEPTH 

F 
R 
0 T 
M 0 

0 4 

4 6 

6 9 

9 11 

11 14 

14 16 

16 19 

19 21 

21 24 

24 26 

26 29 

29 31 

PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

D R 
s ) E 
A N ~ ~ C 
M u ~ M PENETRATION J 0 
p M ) E RECORD V 
L B T SPLIT SPOON BLOWS ~ E 
E E H R 

R ~ 0 y 
, D 6" 6" 6" 6" 

AC -- -- -- -- --

ss 6 7 10 10 90 

AC -- -- -- -- --

ss 12 9 12 14 90 

AC -- -- -- -- --

ss 3 6 9 10 ioo 

AC -- -- -- -- --

ss 7 10 13 15 70 

AC -- -- -- -- --

ss 15 12 18 18 90 

AC -- -- -- -- --
ss 12 22 31 50 75 

ENECOTECH, INC. SHEET NO. 1 OF 2 I SOIL BORING LOG 

DRILLING CONTRACTOR - ET! HOLE DESIGNATION - ~-01 
DRILLER - TCJ,1 MOORE DATE STARTED - 10/12/90 
SURFACE ELEVATION DATE C°'1PLETED - 10/12/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - S.J.B. & T.R.B. 

0 S ~ 
)VM D T s NOTES 

0 R s SAMPLE DESCRIPTION (STRUCTURES, 
V R E ~ y DRILLER'S COM'1ENTS, 
A N M (C°'1PONENTS, COLOR, 1'1'.)ISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE :L ~ILTY CLAY W/TR GRAVEL, BLK-BRN-GRAY, 1'1'.)TTLED, 1'1'.)IST 

0 NONE L :iANDY CLAY W/TRACE SILT & GRAVEL, 

NONE 3ROWN-GRAY-RUST BROWN, 1'1'.)TTLED, 1'1'.)IST, VERY STIFF 

0 NONE :L SAME AS ABOVE 

0 NONE :L SANDY CLAY W/S°'1E GRAVEL, DK GRAY, 1'1'.)IST, VERY STIFF 

0 NONE ,L SAME AS ABOVE 

0 NONE L pAME AS ABOVE 

0 NONE f-L SAME AS ABOVE 

0 NONE ~L SAME AS ABOVE 

0 NONE ~L SAME AS ABOVE 

0 NONE ~L ~AME AS ABOVE, DARK BROWN-GRAY 

0 NONE ~L SAME AS ABOVE ~ARD DRILLING 

0 NONE ~L SAME AS ABOVE, DARK BROWN-GRAY f-LAYEY SILT LAYER 3"@ 30.5' 



-------------------

DEPTH 

F 
R 
0 T 
M 0 

31 34 

34 36 

36 39 

39 41 

41 44 

44 46 

46 49 

49 51 

51 54 

54 56 

56 59 

59 61 

PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

) R 
s 15 E 
A N I\ ) C 
M u MM PENETRATION ~ 0 
p M P E RECORD V 
L B T SPLIT SPOON BLOWS N E 
E E [ H Ir R 

R No y 
~ D 6" 6" 6" 6" 

AC -- -- -- -- --

ss 14 33 53 55 100 

AC -- -- -- -- --
MW-1-39 ss 36 29 23 -- 60 

AC -- -- -- -- --

ss 16 23 27 27 75 

AC -- -- -- -- --

ss 9 19 20 24 60 

AC -- -- -- -- --

ss 19 21 38 50 75 

AC -- -- -- -- --

~-01-59 ss 30 46 70 -- 60 

ENECOTECH, INC. SHEET NO. 2 OF 2 I SOIL BORING LOG 

DRILLING CONTRACTOR - ET! HOLE DESIGNATION - l-'W-01 
DRILLER - TOM MOORE DATE STARTED - 10/12/90 
SURFACE ELEVATION DATE COMPLETED - 10/15/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - S.J.B. & T.R.B. 

0 S I\ 
)VM D T 15 NOTES 

0 R Ir s SAMPLE DESCRIPTION (STRUCTURES, 
V R E M y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE L SAME AS ABOVE 

0 NONE "L SILTY CLAY W/SOME GRAVEL & SAND, GRAY, MOIST-WET SILT LAYER 11' / MOIST-WET 

NONE SM J!LTY SAND,FINE-MED,W/TR CLAY & SOME GRAVEL,RED BRN 35.5 

0 NONE SM JAME AS ABOVE 

0 NONE SP SAND W/SOME GRAVEL & TRACE SILT, MED, BRN, SATURATED 39-41 

0 NONE ~L SILTY CLAY W/SOME GRAVEL, BROWN, MOIST 41-44 

0 NONE JP SAND W/TRACE GRAVEL, FINE-MEDIUM, LIGHT BROWN, MOIST 

0 NONE JP pAME AS ABOVE 

0 NONE ,p SAND W/TRACE GRAVEL, VERY FINE-MED, BRN-LT BRN,MOIST 

0 NONE SP SAME AS ABOVE 

0 NONE ISP JAND, VERY FINE-FINE, LT BRN, MOIST, EXTREMELY DENSE 

0 NONE pP DAME AS ABOVE 

0 NONE pP SAND, VERY FINE, LIGHT BROWN, MOIST, EXTREMELY DENSE 



-------------------

DEPTH 

F 
R 
0 T 
M 0 

0 4 

4 6 

6 9 

9 11 

11 14 

14 16 

16 19 

19 21 

21 24 

24 26 

PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

:> R 
s p E 
A N ~ < C 
M u 1 M PENETRATION J 0 
p M P E RECORD V 
L B T SPLIT SPOON BLOWS ~ E 
E E • H R 

R N o y 
~ D 6" 6" 6" 6" 

AC -- -- -- -- --

ss 5 4 6 13 00 

AC -- -- -- -- --

Mrl-2-9 ss 1 2 3 5 BO 

AC -- -- -- -- --

Mrl-2-14 ss 6 7 10 15 ioo 

AC -- -- -- -- --

ss 5 8 11 15 80 

AC -- -- -- -- --

ss 6 9 11 13 

ENECOTECH, INC. SHEET NO. 1 OF 1 I SOIL BORING LOG 

DRILLING CONTRACTOR - ET! HOLE DESIGNATION - Mrl-02 
DRILLER - TOM 1-()()RE DATE STARTED - 10/16/90 
SURFACE ELEVATION DATE COMPLETED - 10/16/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - S.J.B. 

0 S ~ 

DVM D T ) NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E ~ y DRILLER'S 00t1ENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE :iM p!LTY SAND W/SOME GRAVEL, DARK BROWN-BROWN, MOIST COBBLE AT 3' 

0 NONE 1L ~LAVEY SILT, LIGHT BROWN-GRAY, MOIST, VERY STIFF 

0 NONE ML SAME AS ABOVE 

11 SLIGHT "L SILTY CLAY, LIGHT BROWN-GRAY, MOTTLED, WET-SATURATED 

23 MOD CL :>AME AS ABOVE 

797 :>TRONG pC JLAYEY SAND W/TRACE GRAVEL, FINE-MEDIUM, 5" SATURATED FINE SAND LAYER 

NONE BROWN-DARK BROWN, MOIST-WET, VERY STIFF 4.5'-15' 

0 NONE SC SAME AS ABOVE 

86 MOD "L SANDY CLAY W/SOME GRAVEL, DARK GRAY, MOIST 

0 NONE ~L SAME AS ABOVE 

3 NONE :L :>AME AS ABOVE 



-------------------

DEPTH 

F 
R 
0 T 
M 0 

0 4 

4 6 

6 9 

9 11 

11 14 

14 16 

16 19 

19 21 

21 24 

24 26 

26 29 

29 31 

PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

P R 
s s E 
A N !I. ~ C 
M u ~ M PENETRATION Co 
p M :> E RECORD V 
L B T SPLIT SPOON BLOWS N E 
E E H f R 

R ~ 0 y 
~ D 6" 6" 6" 6" 

AF 

ss 3 7 14 12 100 

AF 

ss 3 3 6 6 75 

AF 

SB-02-14 ss 10 9 13 15 00 

AF 

ss 5 7 11 13 00 

AF 

ss 5 8 11 13 ~00 

AF 

ss 9 14 19 24 WO 

ENECOTECH, INC. SHEET NO. 1 OF 2 I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI HOLE DESIGNATION - SB-02 
DRILLER - TQ',1 r-oQRE DATE STARTED - 10/15/90 
SURFACE ELEVATION DATE C01PLETED - 10/15/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - T.R.B. 

0 S ~ 
)VM D T p NOTES 

0 R s SAMPLE DESCRIPTION (STRUCTURES, 
V R E M v DRILLER'S C(}lMENTS, 
A N M (CQ',1PONENTS, COLOR, ,-.OISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

NONE i-L SILTY CLAY, TRACE GRAVEL, BROWN, ,-.OIST 

p48 :>TRONG :L :>ANDY CLAY, TR GRAV & SILT, BRN, GRAY f,OTTLING,,-.OIST 

:>TRONG ~L SAME AS ABOVE 

965 5TRONG ~L LAVEY SILT, BROWN-GRAY ,-.OTTLED, ,-.OIST 9'-12' 

5TRONG SM SANDY SILT, TRACE CLAY, BLUE GRAY, f,OIST 12'-14' 

148 :>LIGHT :L :iILTY CLAY, 10% GRAVEL, 2" SAND LENS @ 16', 

MOIST, DARK BROWN 

L pAME AS ABOVE 

!5.6 NONE L SILTY CLAY, TRACE GRAVEL, MOIST, GRAY 

:L SAME AS ABOVE 

i.3 NONE :L pANDY CLAY, TRACE GRAVEL, BROWN TO DARK GRAY, ,-.OIST 

:L pAME AS ABOVE 

). 0 NONE "L SAME AS ABOVE, BROWN TO RED BROWN, DRY 



-------------------

DEPTH 

F 
R 
0 T 
M 0 

31 34 

34 36 

PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-D15 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

D R 
s 6 E 
A N ~ ~ C 
M u '1 M PENETRATION c o 
p M ~ E RECORD V 
L B T SPLIT SPOON BLOWS N E 
E E H ~ R 

R ~ 0 y 
, D 6" 6" 6" 6" 

AF 

SB-02-34 ss 28 40 50 39 100 

I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI 
DRILLER - TOM MOORE 
SURFACE ELEVATION 
DRILLING METHOD - HSA 6. 75" 

0 S ~ 
)VM D T 6 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-02 
DATE STARTED - 10/15/90 
DATE COMPLETED - 10/15/90 
ENECOTECH SUPERVISOR - T.R.B. 

NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E ~ y DRILLER'S COt1ENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

,L SAME AS ABOVE 

0 NONE 'L SAME AS ABOVE, TRACE SILT, BROWN, DRY 

3" SAND LENS, MEDIUM TO COARSE, @ 35', DRY 



- -

DEPTH 

F 
R 
0 T 
M 0 

0 4 

4 6 

6 9 

9 11 

11 14 

14 16 

16 19 

19 21 

------- ------ - - -
PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

P R 
s ~ E 
A N f\ ~ C 
M u 11 M PENETRATION "0 
p M :> E RECORD V 
L B T SPLIT SPOON BLOWS fl E 
E E H 11 R 

R ~ 0 y 
~ D 6" 6" 6" 6" 

AF 

ss 2 2 2 2 10 

AF 

SB-03-9 ss 3 4 7 10 00 

AF 

ss 4 6 12 11 00 

AF 

SB-03-19 ss 3 5 11 12 00 

ENECOTECH, INC. SHEET NO. 1 OF 1 I SOIL BORING LOG 

DRILLING CONTRACTOR - ET! HOLE DESIGNATION - SB-03 
DRILLER - TOM t-OORE DATE STARTED - 10/16/90 
SURFACE ELEVATION - DATE COMPLETED - 10/16/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - T.R.B. & S.J.B. 

0 S ~ 
)VM D T 6 NOTES 

0 R Ir s SAMPLE DESCRIPTION (STRUCTURES, 
V R E ~ y DRILLER'S co-t1ENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE CL CONCRETE (0-1'), GRAVEL FILL (1'-3'), SILTY, SANDY, 

CLAY (3'-4'), BROWN, MOIST 

a.1 NONE SC CLAYEY SAND, TRACE GRAVEL, BROWN, MOIST 

SC CLAYEY SAND, BROWN, WET WATER PERCHED IN BOTTOM OF TANK BASI 

i6.3 NONE CL SANDY CLAY, TRACE GRAVEL, DARK BROWN, MOIST FROM TANK EXCAVATION 

CL SAME AS ABOVE 

D.O NONE CL SILTY CLAY, TR GRAVEL & SAND, GRAY, BRN MOTTLING,DR 

CL SAME AS ABOVE 

D.o NONE CL SAME AS ABOVE 

-



--------- - - --------

DEPTH 

F 
R 
0 T 
M 0 

0 4 

4 6 

6 9 

9 11 

11 14 

14 16 

16 19 

19 21 

21 24 

24 26 

PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

) R 
s p E 
A N ~ ~ C 
M u f1 M PENETRATION : 0 
p M P E RECORD V 
L B T SPLIT SPOON BLOWS ~ E 
E E ~ H Ir R 

R N o y 
i, D 6" 6" 6" 6" 

AC -- -- -- -- --

ss 4 8 8 12 80 

SB-04-09 AC -- -- -- -- --

ss 2 8 12 12 80 

AC -- -- -- -- --

ss 8 13 25 23 75 

AC -- -- -- -- --

ss 4 5 7 16 75 

SB-04-24 AC -- -- -- -- --

ss 9 13 19 25 00 

ENECOTECH, INC. SHEET NO. 1 OF 1 I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI HOLE DESIGNATION - SB-04 
DRILLER - T(l,f MOORE DATE STARTED - 10/16/90 
SURFACE ELEVATION DATE COMPLETED - 10/16/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - S.J.B. 

OS ~ 

)VM D T ) NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E ~ y DRILLER'S Wt1ENTS, 
A N M (C(l,fPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 --- SP SAND W/ GRAVEL, MEDIUM, BROWN 4" OF ASPHALT 

CL pILTY CLAY W/TRACE GRAVEL, LIGHT BROWN, MOIST 

0 --- HL CLAYEY SILT W/SOME SAND & TR GRAVEL, LT BRN, MOIST 

0 --- HL SAME AS ABOVE 

~79 PTRONG CL SILTY CLAY, LIGHT BROWN, MOIST, VERY STIFF 

pM pILTY SAND W/TRACE GRAVEL, FINE, GRAY, WET ~.5-10 STRONG OOOR 

,,L SANDY CLAY W/TRACE GRAVEL, BROWN, MOIST 

,,L SAME AS ABOVE 

9 '>LIGHT L SANDY CLAY W/S(l,fE GRAVEL, DARK BROWN-GRAY, MOIST 

-- --- kl SAME AS ABOVE -!ARD DRILLING 

0 --- :L SANDY CLAY W/S(l,fE GRAVEL, DARK GRAY, MOIST 

0 --- :L PAME AS ABOVE 

0 --- ,L PAME AS ABOVE 



- -

DEPTH 

F 
R 
0 T 
M 0 

0 4 

4 6 

6 10 

10 12 

12 16 

16 18 

18 22 

22 24 

24 28 

28 30 

------- ----------
PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

P R 
s ) ~ E 
A N ~ RC 
M u 1 M PENETRATION "0 
p M P E RECORD V 
L B ,.. T SPLIT SPOON BLOWS ~ E 
E E ~ H R 

R N o y 
i D 6" 6" 6" 6" 

AS -- -- -- -- --

ss 4 5 5 8 00 

AS -- -- -- -- --

SB-5-12 ss 2 2 5 5 00 

AS -- -- -- -- --

ss 4 4 6 8 0 

AS -- -- -- -- --

SB-5-24 ss 8 8 8 14 noo 

AS -- -- -- -- --

AS 12 10 10 14 100 

I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI 
DRILLER - TOM 1-00RE 
SURFACE ELEVATION 
DRILLING METHOD - HSA 6" 

0 S ~ 
)VM D T p 

ENECOTECH, INC. SHEET NO. l OF 

HOLE DESIGNATION - SB-05 (S. OF GAS UST) 
DATE STARTED - 10/17/90 
DATE COMPLETED - 10/17/90 
ENECOTECH SUPERVISOR - J.B. 

NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E ~ y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 )LIGHT 

13 SLIGHT L SANDY CLAY, BROWN, MOIST 

5 :iLIGHT ~L SAME AS ABOVE 

3 SLIGHT CL SILTY CLAY, GRAY, MOIST 

3 pLIGHT CL pAME AS ABOVE 

0 NONE .,L SAME AS ABOVE 

0 NONE .,L SAME AS ABOVE 

0 NONE ~L SANDY CLAY, GRAY, MOIST 

0 NONE CL SAME AS ABOVE 

0 NONE CL :,AME AS ABOVE 



--------- ------ - - - -
FILING CODE - 11015S6A 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

DEPTH s I> 
A N ~ 
M u ~ M PENETRATION 
p M I> E RECORD 

F L B T SPLIT SPOON BLOWS 
R E E H 
0 T R No 
M 0 ~ D 6" 6" 6" 6" 

0 4 AF 

4 6 ss -------13---------

6 9 AF 
I I I 

9 11 ss -------33---------

11 14 AF 

14 16 ~B-06( 16) ss -------16---------

16 19 AF 
I I I 

19 21 ss -------13---------

21 24 AF 
I I I 

24 26 ss -------16---------

26 29 AF 
I I I 

29 31 ss -------37---------

il R 
E 

R C 
"0 

V 
~ E 

R 
y 

90 

80 

100 

10 

90 

ENECOTECH, INC. SHEET NO. 1 OF 2 I SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN HOLE DESIGNATION - SB-06 
DRILLER - NATHAN DATE STARTED - 4/4/91 
SURFACE ELEVATION DATE COMPLETED - 4/4/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - SPY 

0 S ~ 
bVM D T s NOTES 

0 R rs SAMPLE DESCRIPTION (STRUCTURES, 
V R E ~ y DRILLER'S ro-tlENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

NONE CL SILTY, SANDY CLAY, LIGHT BROWN, MOIST 

0 NONE CL S.A.A., DRY 

NONE CL S.A.A. 

0 NONE CL 9-10.5' S.A.A. 

SP 10.5-11.0' MEDIUM SAND, LIGHT BROWN, DRY 

NONE CL SILTY-SANDY CLAY, LIGHT BROWN, DRY 

0 NONE CL SILTY-SANDY CLAY, GRAY, DRY 

NONE CL S.A.A. 

0 NONE CL S.A.A., MIXED WITH GRAVEL 

NONE CL S.A.A., DRY 

0 NONE CL S.A.A., DRY 

NONE CL S.A.A., DRY 

0 NONE CL S.A.A., DRY 



- -

DEPTH 

F 
R 
0 T 
M 0 

31 34 

34 36 

36 39 

39 41 

41 44 

44 46 

- - - -
FILING CODE - 11015S6B 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

s p 
A N ~ 
M u 1-1 M PENETRATION 
p M D E RECORD 
L B T SPLIT SPOON BLOWS 
E E [ H 

R N o 
~ D 6" 6" 6" 6" 

AF 

ss -------30---------

AF 
I I I 

ss -------33---------

AF 
I I I 

ss -------31---------

- - - - - - - - - - -

P R 
E 

~ C 
0 
V 

~ E 
R 
y 

50 

50 

50 

lsoIL BORING LOG 

DRILLING CONTRACTOR - THEIN 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-06 
DRILLER - NATHAN DATE STARTED - 4/4/91 
SURFACE ELEVATION DATE COMPLETED - 4/4/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - SPY 

0 S ~ 
)VM D T 5 NOTES 

0 R Ir s SAMPLE DESCRIPTION (STRUCTURES, 
V R E 1-1 y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

NONE CL S.A.A., DRY 

0 NONE CL S.A.A., DRY 

NONE CL SILTY-SANDY CLAY, GRAY, DRY 

0 NONE SM SILTY SAND, LIGHT BROWN, MOIST 

NONE CL SANDY-SILTY CLAY, GRAY, DRY 

0 NONE SP MEDIUM SAND, LIGHT BROWN, DRY 

('TERMINATED BORING AT 46' BGS, GROUTED TO SURFACE 

-- -



-----------------

DEPTH 

F 
R 
0 T 
M 0 

0 4 

4 6 

5 9 

9 11 

10 14 

14 16 

15 19 

19 21 

20 24 

24 26 

25 29 

FILING CODE - 1 lDl 5S7A 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

s ) 

A N ~ 

M u 1 M PENETRATION 
p M ) E RECORD 
L B T SPLIT SPOON BLOWS 
E E H 

R ~ 0 
, D 6" 6" 6" 6" 

AF 

ss -------27---------

AF 

ss -------21---------

AF 
I I I 

SB-07-14 ss -------17---------

AF 
I I I 

ss -------21---------

AF 

SB-07-24 ss -------25---------

AF 

P R 
E 

R C 
"0 

V 
~ E 

R 
y 

60 

90 

70 

90 

60 

ENECOTECH, INC. SHEET NO. 1 OF 2 I SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN HOLE DESIGNATION - SB-07 
DRILLER - NATHAN DATE STARTED - 4/5/91 
SURFACE ELEVATION DATE CO-,PLETED - 4/5/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - GVA 

0 S I'\ 
JVM D T I> NOTES 

0 R s SAMPLE DESCRIPTION (STRUCTURES, 
V R E ~ y DRILLER'S eot-lENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 CL 0-6" ASPHALT, SANDY CLAY, BROWN 

0 NONE CL SANDY-SILTY CLAY W/PEBS & SHALE, RED-BRWN, DENSE, 

MEDIUM PLASTICITY 

NONE CL S.A.A. 

0 NONE CL SAND-SILT CLAY, OX. IRON MOTTLING, LOW PLAST, MOIST 

NONE CL SILTY CLAY, ORANGE-BROWN, MOIST 

9 NONE SP MED. TO COARSE-GRAINED SAND, WET 

NONE ML SANDY SILT, MOIST 

0 NONE CH SAND-SILT CLAY, UNOX. W/SMALL PEBS, V.DENSE, HIGH 

PLASTICITY, BLUE-GRAY 

NONE CH S.A.A. 

0 NONE CH S.A.A. 

NONE CH S.A.A. 

-- -



-------------------

DEPTH 

F 
R 
0 T 
M 0 

29 31 

FILING CODE - l 1015S7B 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

s ) 

A N ~ 

M u ~ M PENETRATION 
p M ) E RECORD 
L B T SPLIT SPOON BLOWS 
E E H 

R ~ 0 
; D 6" 6" 6" 6" 

I I I 
ss -------28---------

) R 
E 

~ C 
~ 0 

V 
~ E 

R 
y 

50 

I SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN 
DRILLER - NATHAN 
SURFACE ELEVATION 
DRILLING METHOD - HSA 

0 S ~ 

DVM D T D 

0 R s SAMPLE 
V R E ~ y 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-07 
DATE STARTED - 4/5/91 
DATE COMPLETED - 4/5/91 
ENECOTECH SUPERVISOR - GVA 

NOTES 
DESCRIPTION (STRUCTURES, 

DRILLER'S CC)t1ENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE CH S.A.A., MOIST HIT ROCK, SPOON WAS ONLY HALF FULL. 

TERMINATED BORING AT THIS POINT. 

AUGERS COULD NOT GET PAST ROCK-AUGER 

REFUSAL. 



-------------------
FILING CODE - 11015S8A 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

DEPTH s ~ 
A N ~ 
M u HM PENETRATION 
p M D E RECORD 

F L B T SPLIT SPOON BLOWS 
R E E [ H 
0 T R N o 
M 0 ~ D 6" 6" 6" 6" 

0 4 AF 

4 6 ss -------17---------

I I I 
6 8 ss -------33-----,---

I I I 
8 10 ss ----,--30---------

I I I 
10 12 SB-08-10 ss -------45---------

I I I 

12 14 ss -------40---------
I I I 

14 16 ss -------40---------

15 19 AF 
I I I 

19 21 ss -------32,--------

20 24 AF 

::> R 
E 

~ C 
: 0 

V 
~ E 

R 
y 

98 

98 

98 

75 

75 

100 

100 

ENECOTECH, INC. SHEET NO. 1 OF 2 I SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN HOLE DESIGNATION - SB-08 
DRILLER - MIKE DATE STARTED - 7/10/91 
SURFACE ELEVATION DATE COMPLETED - 7/10/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - GVA 

0 S ~ 

bVM D T s NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E ~ y DRILLER'S Ccx-t!ENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

NONE CL 0-3" = ASPHALT 

3"-4' = SANDY SILTY CLAY, BROWN, MOIST 

0.5 NONE ML SILT W/SOME CLAY, 2" SAND LENS AT 5. 5', BROWN WITH 

IRON STAINING, MOIST 

0 NONE ML SILT W/SOME CLAY, 2" SAND LENS AT 6', BROWN, MOIST 

0 NONE ML S.A.A., 2" SAND LENS AT 8' 

180 '>TRONG SP SAND, MED TO COARSE, W/GRAVEL AND BLACK PIECES OF SHEEN ON SPOON 

WEATHERED PETROLEUM, SATURATED 

104 pTRONG CL VERY SANDY SILTY CLAY, VERY DENSE, SATURATED 

104 MOD CL SANDY SILTY CLAY, VERY DENSE, SAND LENS 15-15.5' LENS CONTAINED WEATHERED PETROLEUM 

CL SANDY SILTY CLAY, VERY DENSE, DRY 

54 plIGHT CL S.A.A., VERY DENSE, GRAY, DRY 

CL S.A.A. I DRY 



-------------------

DEPTH 

F 
R 
0 T 
M 0 

24 26 

25 29 

29 31 

30 34 

34 36 

35 39 

39 

FILING CODE - 11015S8B 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

s p 
A N ~ 
M u f1 M PENETRATION 
p M P E RECORD 
L B T SPLIT SPOON BLOWS 
E E H 

R No 
~ D 6" 6" 6" 6" 

I I I 
ss -------40---------

AF 
I I I 

ss -------56---------

AF 
I I I 

SB-08-34 ss -------60---------

AF 

:> R 
E 

~ C 
0 
V 

~ E 
R 
y 

100 

60 

60 

[soIL BORING LOG 

DRILLING CONTRACTOR - THEIN 
DRILLER - MIKE 
SURFACE ELEVATION 
DRILLING METHOD - HSA 

0 S \ 
DVM D T ) 

0 R s SAMPLE 
V R E 1 y 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-08 
DATE STARTED - 7/10/91 
DATE COMPLETED - 7/10/91 
ENECOTECH SUPERVISOR - GVA 

NOTES 
DESCRIPTION (STRUCTURES, 

DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

42 [;LIGHT CL S.A.A., DRY 

CL S.A.A., DRY 

30 pLIGHT CL S.A.A., DRY 

CL S.A.A. 

127 pLIGHT CL S.A.A., SAND LENS 34-34.5', SATURATED 

CL S.A.A. 

30 CL S.A.A. SAMPLE TAKEN FROM END OF AUGER 



- -

DEPTH 

F 
R 
0 T 
M 0 

0 4 

4 6 

6 8 

8 10 

10 12 

12 14 

14 16 

15 19 

19 21 

20 24 

24 26 

25 29 

- - - -
FILING CODE - 11015S9A 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

s 6 
A N ~ 
M u f1 M PENETRATION 
p M P E RECORD 
L B T SPLIT SPOON BLOWS 
E E H 

R N o 
i, D 6" 6" 6" 6" 

AF 

ss -------26---------
I I I 

ss -------28---------
I I I 

ss -------20,--------
I I I 

SB-09-10 ss -------30---------

I I I 
ss -------33---------

I I I 

ss -------25---------

AF 
I I I 

ss -------60---------

AF 
I I I 

ss -------50---------

AF 

- - - - - - - - - - - - -

P R 
E 

~ C 
' 0 

V 
N E 
Ir R 

y 

85 

0 

100 

90 

97 

20 

ENECOTECH, INC. SHEET NO. 1 OF 2 lsoIL BORING LOG 

DRILLING CONTRACTOR - THEIN HOLE DESIGNATION - SB-09 
DRILLER - MIKE DATE STARTED - 7/10/91 
SURFACE ELEVATION DATE COMPLETED - 7/10/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - GVA 

0 S ~ 

DVM D T 6 NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E 1 y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

45 pLIGHT CL 0-6" = CEMENT, SANDY SILTY CLAY, BROWN, MOIST 

16 SLIGHT CL S.A.A. 

NOTHING IN SPOON 

64 MOD ML SILT WITH SOME CLAY, BROWN-GRAY, MOIST 

105 pTRONG SP 10-11' = SAND LENS, SATURATED 

CL 11-12' = SANDY SILTY CLAY, DENSE, SATURATED 

60 ,TRONG CL S.A.A., DRY 

49 NONE CL S.A.A., DRY 

CL S.A.A., DRY 

10 NONE CL SANDY SILTY CLAY, VERY DENSE, GRAY, DRY 

CL S.A.A. 

1 NONE CL S.A.A. 

CL S.A.A. 



- -

DEPTH 

F 
R 
0 T 
M 0 

29 31 

30 34 

34 36 

---------- --------
FILING CODE - 11015S9B 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

s $ 
A N r,. 
M u ~ M PENETRATION 
p M P E RECORD 
L B T SPLIT SPOON BLOWS 
E E r H 

R ~ 0 
i, D 6" 6" 6" 6" 

I I I 
ss -------50---------
AF 

I I I 
SB-09-34 ss -------50---------

J R 
E 

~ C 
: 0 

V 
~ E 

R 
y 

95 

I SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN 
DRILLER - MIKE 
SURFACE ELEVATION 
DRILLING METHOD - HSA 

0 S \ 

bVM D T 5 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-09 
DATE STARTED - 7/10/91 
DATE COMPLETED - 7/10/91 
ENECOTECH SUPERVISOR - GVA 

NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E 1 y DRILLER'S COtlENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE CL S.A.A. 

CL S.A.A. 

0 NONE CL S.A.A. 
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- - - - - - - - - - - - - - - - - - -~ 
FnEc□IEcH CHAIN OF CUSTODY RECORD 

NO. 00225 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: s; 't,,:, lW -tl,'iy/10 - PROJECT MANAGER: T tfw.9- TURNAROUND TIME: StAN 1>.4 £1> 
PROJECT NUMBER: 'fl/ - tJI~ 

1 
LABORATORY: :µ,,krp~u 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME 

1 /1 tt/.- tJ ;,l 
3··J/d ,,., y,!1,'f's I l •• :l!,Vl'fl/ I 

1i.l0 s-~3o~r1 II :ot; 7fjr11..:, H~j-/t-f~!,..._C.; -~rl(_ -.f,u, 
l- /iX1P m. I '-t!..t,:J_ I '(l'./G - I, L' e,/ C, i" I 

2 

3 
I 

4 

5 

6 

7 

8 

9 

10 

SAM~R'S ~ GJ-!~~1 DATE TRANSFER NO. ITEM NO. RE~LINQU~ BY .. ACCEPTED BY 
DATE 

l SUBMITTED 

y~ '-.Fl IJ. -

l'_ :: /I tV.~ ~ ,/J,iiAIA.~ 5"~ .J() ... f/J 1 i 
11, .. 

NOTES: 2 

3 

4 



-------------------
EllEC:□IEC:H 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCAT101,i5iru:bir:~1~ lak ~ 
PROJECT NUMBER: =I -· . 

CHAIN OF CUSTODY RECORD 
· i··.· ,>Y,:;.:,.-~ NO. QQ466 
! ; ' . ·-. I ., I I I 
! ) ii !j 

PROJECT MANAGE~L- [~ 

01

TUR~AROLJNo TIME: <;:hw,krd 
LABOR A TO~: 1k,-=4 :(_ 7 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME . 
1 ~--{)( 0- Lj ( [) z._ -· Z".SC> ~H,L ;-nll -4)~cq 1::Jc>JD 

·rt1c-- 1 lLU D[L-_-p-f 
-,-:-i..J r - r -v,"" wri· ,~-rr·--

4 \J;"~,r1 I 
--, -, I ~ I ) 

, 
2 -"n-til-14 ~k 

q~,n / 

-:St:>-751-24 '\ V \V I I 

Al 3 4\;) ci~;}f; ,~-
I 

4 

5 

6 

7 

8 

9 

10 

TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPTED BY 
DATE 

SUBMITTED 

1 
) -- f~ r.,l/A -4\5\q1 

I 

2 

3 

4 



-------------------
EnE[□IE[H CHAIN OF CUSTODY RECORD 

3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612} 854-5513 

LOCATION: S~c/4/;- -J1d il. £./ PROJECT MANAGER: ·-:Jit .£@ 
PROJECT NUMBER: 7//-0J> LABORATORY: ~---f~d~~~;•~"',,_i( _____ _ 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION 
AND TYPE DATE 

1 AuJ-o/ t -'lo 111/ UJI& . I-:JstJ"' I~ Mtk, 11/J;;. h 
2 ti1i,v-{),} i/o-l/lJm( 11tJff.1-t,i;<~r WA1i{ 11/t~llt 
3 

I 

4 

5 

6 

7 

8 

9 

10 

NO. 00363 

TURNAROUND TIME: 1Mr11fttf I 
COLLECTION ANALYSIS REQUIRED TIME . I• -- ,, 

/51/S- filt,if tHef'1o,f 7ftJJ'-,- · 
'-rlf/ -t:/Ct>e'!ti1e ·7#t--li1el a I 

't / 

J5'Lf> . 

TRANSFER NO. ITEM NO. RELINQUISHED BY I ACCEPTED BY 
DATE 

SUBMITTED 

/-J r 

t-~r,er 

NOTES: 2 

3 

4 



-------------------
E11El:□1El:H CHAIN OF CUSTODY RECORD 

3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: /trf21c,'~e,_U/Je /1J!J,k,.,~ROJECT MANAGER;,, !/f C'Y / 
PROJECT NUMBER: 7// ::0 I ,S LABORATORY: . Wll/:-~- i10 I ( 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION 
AND TYPE DATE 

1 5fJ-3 -4 3 Vo~l; I 0oz._ Tvrr SrJ · l lu--1k--qn 
88-_j - /£( J_ -

2 ~ ~ - lvib£if1 
3 

4 

5 

6 

7 

8 

9 

10 

NO. 00344 

TURNAROUND TIME: .5/4,1t(q rv-L 
COLLECTION ANALYSIS REQUIRED TIME 

- . / 

('£,to/) ,Kl1?fx ftD}j'f6sc1 PcfJ~ 
V '✓ I - S 

JJ 
/ 

0()() 

SAMPLER'S SIGNATURE DATE TRANSFER NO. I ITEM NO. RELINQUISHED BY I ACCEPTED BY 
DATE 

SUBMITTED 

v11~10 1 I I - ,,4<) 

2 

3 

4 



-------------------
EnE1::JJIE1::H 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

CHAIN OF CUSTODY RECORD 
NO. 

LOCATION: .tjcdi(,qe ~•lt :~Jt:?w~E PROJECT MANAGER: J, lX--V-9 
PROJECT NUMBER: Vj-r~5 LABORATORY: J'vrJr:((J?f ( 

TURNAROUND TIME: 

00341 

Sh1,,cOce rel 
ITEM NO. I SAMPLE NUMBER NUMBER OF CONTAINERS 

AND TYPE 

1 Yvt,, .J - -
2 u-1. ,_\ _ Ca ·~ ,('"' 

3 r,·p., -C - I . J 13 Lkz:-tS f I I 9ti1 ·1:tv 
4 ~ P,.- ~ - 'J-C/ I I 

5 1 rn1 /--·, - 0( <ioz . ctiS 

6 I IH1 ,- 'J - ) L 

7 f.;'fli - LI - C( 

8 hPi-LJ _? L/ 
9 ~-11-·1-} L/ 

10 h Pi-)- __. j L/ 

SAMPLER'S SIGNATURE DATE TRANSFER NO. 

NOTES: 2 

3 

4 

I MATRIX ICOLLECTION I COLLECTION I 
DATE TIME ANALYSIS REQUIRED 

~, 
I . - ~ ~bo 

I I l/{rJ/'76 (OoU 

/o-·· 
(lr/l1-£ru 

U--/ l, -1 U I t 
[,r/b-t:t U /L/ 0 
/lr/{. [) IJC) 
b-1f-'tO /l/3 u 
Jtr1r-1ul/tCJO 

ITEM NO. RELINQUISHED BY I ACCEPTED BY 
DATE 

SUBMITTED 

/-JO /t Io ;tJ/11/,; 



-------------------
CHAIN OF CUSTODY RECORD FllEl!□IEl!H 

NO. 00122 3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: f-1~~ C ~.., (., ~JQt.. :£,;( PROJECT MANAGER: 0,18 TURNAROUND TIME: M,o/'fqr 
PROJECT NUMBER: t U-Ql5" LABORATORY: ::l~f?*Ll 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME 

1 l~-TP-C. I - 1s-o ""1 1 5°Q; I 4-/13/cro fb 
' l's... __/ 

2 TP-02-og 3 - ft> ,,., I , I - 2-£0 .,., I 11 I} H 4 t:,5[_ . PCJ3 EPA fi>tJO ,, 
3 TP---oz.-og J - 25"0...,,/ 

,He. 
Pb, C v, Cd, H1 1 /f-.,,.-~b'l~e 1 F-1 o; / 

/ ,, ,, - ,, 
4 TP-03~o!J 3-+o .... ,, I - 1E>o """' ,JI " / lJETx:: TH c 'Fv--1 o; I 

/ - / 

5 

6 

7 

8 

9 

10 

SAMPLER'S SIGNATURE DATE TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPTED BY 
DATE 

SUBMITTED 

~~-(}vi~ f/13/10 1 ,-k,,, s I- 4- ~,,, fl--/ . 
~ 71 V7 ,,;,-r/ {',,.r-l~ 1-/l'-/c!o 

NofEs: .f / 77 
~t,u-/4. J, L ,,,,, , 2 ttlt~ /?o (/iii! Sae L t:e .-· use tYe-11,cd I.JC>? 
I 0 <t/,-',/H i:fmtJ, 3 

4 



-------------------
FnE&::□IE&::H CHAIN OF CUSTODY RECORD 

NO. 00144 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: fV evJ Hep~ 1 M ~ PROJECT MANAGER: .JAB TURNAROUND TIME: Stc~N'4-o.rc-l 
PROJECT NUMBER: 1:.11 - Q 15 LABORATORY: h.1±~cpa1 I 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED ANO TYPE DATE TIME 

1 l '5 - rP - C. l Mo..~~.J }(\ r 'Sc, ; \ <-/ /11 /'1D ,~·. ;5 S;~ve Afo.J o. i "'/~•~ (~ .2c.'.'(l ,'7~sJ ~.) 
2 \'5·-T?-C.. I ·U:,0 r-.-\\... :_. '5 '10 Ml ~~I '-i/11/10 IS -(X> B1E.x. ; T() H - c;,,!.>Ot : ~e. 
3 

IS -TP-01 i 2~:..r, ·""' L i ~ L)t--, /YI I 5(·);1 '-1-/11/t-10 /4:Zo BTt.:-,X :\,trAF TPtt - (~a~/,'Ne 

4 

5 

6 

7 

8 

9 

10 

SAMPLER'S SIGNATURE DATE TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPT~D BY 
DATE 

SUBMITTED 

,"' ic:H--\ ;t [;_) ·J) 9/12/?0 1 ( -----) Ct~..! _;1.._ 0 I J:£i-4-7 //;.;/,o I - 3 ,I 

--.....J " 
V I ' 

NOTES: Sf--oiJ cl o rd -,u._p~ <:W('Ui\Jd 2 

ON =-ll ; tc-M~ 3 

4 
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APPENDIX G 
MONITORING WELL CONSTRUCTION DIAGRAMS 

Enec0Tecli
1 

I ~J'/IHOhiMI ~JlJ1i cnrJ',Ul 11\NI'.) 



I 
I 
I 
I 
I 

REGION: 

PROJECT No.: ____ M=ct=·-=Lak=e~Rd __ in~tetl--1:b.w.._...-----
Sinclair SITE NO.: __ ..c..._ ____________ _ 

WELL NO.: _.....;Mi'J..;.;.;_-0;;..;1'--'-'-( tE=·.....;Co;.;;a.rne~r'-')...__ _____ _ 

OWNER: _______________ _ 

DRILLING CONTRACTOR: ....:ET::..:..:.I ________ _ 

DONE BY:---------------

Coocrete TYPE OF SURFACE 

SEAL 

~ -y 
\j 

COMPLETION DA TE:: ....,1-"'0,_/1...,,,5c.<../rx:J==--------
GRAOE ELEVATION: __________ _ 

T.O.C. ELEVATION: ----------

STATIC WATER ELEVATION:-------

U.S.G.S. QUADRANGLE: ---------

TOWNSHIP, RANGE, SECTION: ______ _ 

·;4 
,1/;::/ 
't?J DEPTH OF 

P---~--- SURFACE SEAL 

2' 

I 

lstrei TYPE OF RISER 

PIPE 

I 
I I 

I 
O.D. OF RISER 

PIPE 

211 

I 
I Neat C9TEl"ft 

TYPE OF FILLER 

I 
Bempnite TYPE OF SEAL 

I 
I 5aod 

I #10 TYPE OF SCREEN 

I SLOT SIZE 

I 111 
LENGTH OF ENDPLUG 

I 
I 

I 
I 1------

1 

I I 
I I 

W-----

DIAMETER OF 

BOREHOLE 

DEPTH TO TOP 

OF SEAL 

DEPTH TO TOP 

OF GRAVEL PACK 

DEPTH TO TOP 

OF SCREEN 

O.D. OF SCREEN 

DEPTH TO BOTTOM 

OF SCREEN 

DEPTH TO BOTTOM 

OF BOREHOLE 

6 3/411 

27' 

30 1 

31 1 

211 

41 1 
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MONITORING WELL CONSTRUCTION DIAGRAM 
SINCLAIR SERVICE STATION 

REGION: MN 
PROJECT NUMBER: 711-015 

SITE NUMBER: 01 
WELL NUMBER: MW-02 

MN UNIQ WELL#: 
OWNER: SINCLAIR 

DRILLER: ETI 
DONE BY: SJB 

CONCRETE TYPE OF SURFACE 
--------------- SEAL 

STEEL TYPE OF RISER 
--------------- PIPE 

NEAT CEMENT TYPE OF FILLER 

BENTONITE TYPE OF SEAL 

SILICA SAND TYPE OF GRAVEL 
--------------- PACK 

STAINLESS STEEL TYPE OF SCREEN 

#10 SLOT SIZE 

9456 MEDICINE LAKE ROAD 
NEW HOPE, MINNESOTA 

COMPLETION DATE: 10/16/90 
GRADE ELEVATION: 

T.O.C. ELEVATION: 
STATIC WATER LEVEL: 

U.S.G.S. QUADRANGLE: OSSEO 
TOWNSHIP, RANGE, SECTION: 

DEPTH OF 
SURFACE SEAL 

2' 

O.D. OF RISER 2" 
PIPE 

DIAMETER OF 6.75" 
BOREHOLE 

DEPTH TO TOP 6' 
OF SEAL 

DEPTH TO TOP 8' 
OF GRAVEL PACK 

DEPTH TO TOP 10' 
OF SCREEN ------

0.D. OF SCREEN 2" 

LENGTH OF ENDPLUG 
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I 
LABORATORY DATA SHEETS 
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I CD 1nterpoll 
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INTERPOLL LABORATORIES. INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES, MINNESOTA 55014-1819 
TEL:612/786-6020 
FAX:612/786-7854 November 6, 1990 

EnecoTech 
3050 Metro Drive, Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

#1587 
#711-015 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

October 12 - 17, 1990 
October 17, 1990 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 8020: 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

Modified SW-846 Method 3820: 
Total hydrocarbons. 

as fuel oi 1 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

Target 
Detection 

Limit 

0.06 
0.11 
0.05 
0.28 

1.2 

1. 7 

AN EQUAL OPPORTUNITY EMPLOYER 

MW-1-39 
Soil 

1587-01 

< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1. 7 

RECEIVED 

NOV 15 1990 

MW-1-59 
Soil 

1587-02 

< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1. 7 



I 
I Interpoll Laboratories. Inc. November 6, 1990 

Laboratory Report #1587 Page 2 of 5 
EnecoTech 

I 
Sample Identification: SB-5-12 SB-5-24 

I Sample Type: Soil Soil 
Laboratory Log Number: 1587-03 1587-04 

I 
Target 

Detection 
Parameter Units Limit 

I EPA Method SW-846, 8020: 
Benzene mg/Kg 0.06 0.72 < 0.06 
Toluene mg/Kg 0.11 0.69 < 0.11 

I Ethyl benzene mg/Kg 0.05 0.12 < 0.05 
Xylenes mg/Kg 0.28 0.52 < 0.28 

I 
EPA Method SW-846, 8015: 
Total hydrocarbons·, 

as gasoline mg/Kg 1. 2 7.7 < 1.2 

I Modified S\~-846 Method 3820: 
Total hydrocarbons, 

as fuel oil mg/Kg 1. 7 < 1. 7 < 1. 7 

I 
Sample Identification: MW-2-9 MW-2-14 

I Sample Type: Soil Soil 
Laboratory Log Number: 1587-05 1587-06 

I Target 
Detection 

Parameter Units Limit 

I EPA Method SW-846, 8020: 
Benzene mg/Kg 0.06 0.40 0.32 
Toluene mg/Kg 0.11 < 0.11 0.77 

I Ethyl benzene mg/Kg 0.05 < 0.05 0.12 
Xylenes mg/Kg 0.28 < 0.28 0.51 

I EPA Method SW-846, 8015: 
Total hydrocarbons. 

as gasoline mg/Kg 1.2 3.4 5.6 

I Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel oil mg/Kg 1. 7 < 1.7 < 1. 7 

I 
I 
I 



I 
I 

Interpol l Laboratories, Inc. November 6, 1990 
Laboratory Report #1587 Page 3 of 5 
EnecoTech 

I 
Sample Identification: SB-4-9 SB-4-24 

I Sample Type: Soi 1 Soil 
Laboratory Log Number: 1587-07 1587-08 

I 
Target 

Detection 
Parameter Units Limit 

I EPA Method SW-846, 8020: 
Benzene mg/Kg 0.06 < 0.06 0.09 
Toluene mg/Kg 0.11 < 0.11 < 0.11 

I Ethyl benzene mg/Kg 0.05 < 0.05 < 0.05 
Xylenes mg/Kg 0.28 < 0.28 < 0.28 

I 
EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline mg/Kg 1.2 2.1 < 1.2 

I Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fue 1 oi 1 mg/Kg 1. 7 8.4 < 1. 7 

I 
I 

Sample Identification: SB-2-14 SB-2-34 
Sample Type: Soil Soil 
Laboratory Log Number: 1587-09 1587-10 

I Target 
Detection 

Parameter Units Limit 

I EPA Method SW-846, 8020: 
Benzene mg/Kg 0.06 0.73 < 0.06 
Toluene mg/Kg 0.11 0.95 < 0.11 

I Ethyl benzene mg/Kg 0.05 0.12 < 0.05 
Xylenes mg/Kg 0.28 0.65 < 0.28 

I EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline mg/Kg 1.2 8.3 < 1.2 

I Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel oil mg/Kg 1. 7 < 1. 7 < 1. 7 

I 
I 
I 



I 
I Interpol l Laboratories. Inc. November 6, 1990 

Laboratory Report #1587 Page 4 of 5 
EnecoTech 

I 
I 

Sample Identification: SB-3-9 SB-3-19 
Sample Type: Soil Soil 
Laboratory Log Number: 1587-11 1587-12 

I Target 
Detection 

Parameter Units Limit 

I Method MOH 465-C: 
Chloromethane mg/Kg 0.17 < 0.17 < 0.17 
Bromomethane mg/Kg 0.03 < 0.03 < 0.03 

I Vinyl chloride mg/Kg 0.04 < 0.04 < 0.04 
Dichlorodifluoromethane mg/Kg 0.11 < 0.11 < 0.11 
Chloroethane mg/Kg 0.03 < 0.03 < 0.03 

I Methylene chloride mg/Kg 0.38 < 0.38 < 0.38 
Trichlorofluoromethane mg/Kg 0.11 < 0.11 < 0.11 
1,1-Dichloroethene mg/Kg 0.08 < 0.08 < 0.08 

I 
A 11 yl chloride mg/Kg 0.04 < 0.04 < 0.04 
1,1-Dichloroethane mg/Kg 0.02 < 0.02 < 0.02 
cis-1,2-Dichloroethene mg/Kg 0.03 < 0.03 < 0.03 
trans-1,2-Dichloroethene mg/Kg 0.04 < 0.04 < 0.04 

I Chloroform mg/Kg 0.04 < 0.04 < 0.04 
1,1,2-Trichlorotrifluoroethane mg/Kg 0.11 < 0.11 < 0.11 
Dibromomethane mg/Kg 0.06 < 0.06 < 0.06 

I 1,2-Dichloroethane mg/Kg 0.06 < 0.06 < 0.06 
1,1,1-Trichloroethane mg/Kg 0.18 < 0.18 < 0.18 
Carbon tetrachloride mg/Kg 0.05 < 0.05 < 0.05 

I 
Bromodichloromethane mg/Kg 0.07 < 0.07 < 0.07 
2,3-Dichloro-l-propene mg/Kg 0.04 < 0.04 < 0.04 
1,2-Dichloropropane mg/Kg 0.04 < 0.04 < 0.04 
l,l-Dichloro-1-propene mg/Kg 0.02 < 0.02 < 0.02 

I trans-1,3-Dichloropropene mg/Kg 0.01 < 0.01 < 0.01 
Trichloroethene mg/Kg 0.07 < 0.07 < 0.07 
1,3-Dichloropropane mg/Kg 0.05· < 0.05 < 0.05 

I 
1,1,2-Trichloroethane mg/Kg 0.13 < 0.13 < 0.13 
Dibromochloromethane mg/Kg 0.14 < 0.14 < 0.14 
cis-1,3-Dichloropropene mg/Kg 0.03 < 0.03 < 0.03 
1,2-Dibromoethane mg/Kg 0.03 < 0.03 < 0.03 

I 2-Chloroethylvinyl ether mg/Kg 0.09 < 0.09 < 0.09 
Bromoform mg/Kg 0.05 < 0.05 < 0.05 
1,1,1,2-Tetrachloroethane mg/Kg 0.04 < 0.04 < 0.04 

I 1,2,3-Trichloropropane mg/Kg 0.07 < 0.07 < 0.07 
1,1,2,2-Tetrachloroethane mg/Kg 0.27 < 0.27 < 0.27 
Tetrachloroethene mg/Kg 0.06 < 0.06 < 0.06 

I 
Pentachloroethane mg/Kg 0.21 < 0.21 < 0.21 
Chlorobenzene mg/Kg 0.03 < 0.03 < 0.03 
1,3-Dichlorobenzene mg/Kg 0.06 < 0.06 < 0.06 
1,2-Dichlorobenzene mg/Kg 0.06 < 0.06 < 0.06 

I 1,4-Dichlorobenzene mg/Kg 0.09 < 0.09 < 0.09 
Acetone mg/Kg 2.8 < 2.8 < 2.8 
Tetrahydrofuran mg/Kg 1.1 < 1.1 < 1.1 

I 
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Interpoll Laboratories, Inc. 
Laboratory Report #1587 
EnecoTech 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

Method MOH 465-C (continued): 
Ethyl ether 
Methyl ethyl ketone 
Benzene 
Methyl isobutyl ketone 
Toluene 
Ethyl benzene 
Cumene 
Total xylenes 

EPA Method SW-846, 8080: 
Total PCB 

WAO/cg 
Invoice Enclosed 
<=less than 

November 6. 1990 
Page 5 of 5 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

Target 
Detection 

Limit 

0.14 
0.49 
0.06 
0.20 
0.11 
0.05 
0.22 
0.28 

0.0033 

SB-3-9 
Soil 

1587-11 

< 0.14 
< 0.49 
< 0.06 
< 0.20 
< 0.11 
< 0.05 
< 0.22 
< 0.28 

<0.0033 

Respectfully submitted, 

k)Cu,~©~ 
Wayne A. Olson, 
Senior Scientist 
Organic Chemistry Department 

SB-3-19 
Soil 

1587-12 

< 0.14 
< 0.49 
< 0.06 
< 0.20 
< 0.11 
< 0.05 
< 0.22 
< 0.28 

<0.0033 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an "as received" basis unless otherwise indicated. 
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INTERPOLL LABORATORIES, INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES, MINNESOTA 55014-1819 
TEL:612/786-6020 
FAX:612/786-7854 

EnecoTech 
3050 Metro Drive, SUite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

1#1764 
#711-015 

December 5, 1990 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

November 12, 1990 
November 13, 1990 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

Dilution factor 

Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel oil 

Dilution factor 

Target 
Detection 

Units Limit 

ug/L 10 

ug/L 69 

AN EQUAL OPPORTUNITY EMPLOYER 

MW-01 
Water 

1764-01 

18 

1 

1 

MW-02 
Water 

1764-02 

250000 

RECEIVED 

DEC 7- 1990 



I 
I Interpoll Laboratories, Inc. Decembers. 1990 Laboratory Report #1764 Page 2 of 4 

EnecoTech 

I 
I 

Sample Identification: MW-01 MW-02 
Sample Type: Water Water 
Laboratory Log Number: 1764-01 1764-02 

I Target 
Detection 

Parameter Units Limit 

I Method MOH 465-C: 
Chl oromethane ug/L 1.4 < 1.4 < 14 
Bromomethane ug/L 0.23 < 0.23 < 2.3 

I Vinyl chloride ug/L 0.30 < 0.30 < 3.0 
Oichlorodifluoromethane ug/L 0.91 < 0.91 < 9.1 
Chloroethane ug/L 0.26 < 0.26 < 2.6 

I Methylene chloride ug/L 3.0 < 3.0 < 30 
Trichlorofluoromethane ug/L 0.87 < 0.87 < 8.7 
1,1-0ichloroethene ug/L 0.66 < 0.66 < 6.6 

I 
Allyl chloride ug/L 0.35 < 0.35 < 3.5 
1,1-0ichloroethane ug/L 0.16 < 0.16 < 1.6 
cis-1,2-0ichloroethene ug/L 0.28 < 0.28 < 2.8 
trans-1,2-0ichloroethene ug/L 0.28 < 0.28 < 2.8 

I Chloroform ug/L 0.33 < 0.33 < 3.3 
1,1,2-Trichlorotrifluoroethane ug/L 0.90 < 0.90 < 9.0 
Dibromomethane ug/L 0.50 < 0.50 < 5.0 

I 1,2-0ichloroethane ug/L 0.47 < 0.47 32 
1,1,1-Trichloroethane ug/L 1.4 < 1.4 < 14 
Carbon tetrachloride ug/L 0.44 < 0.44 < 4.4 
Bromodichloromethane ug/L 0.56 < 0.56 < 5.6 

I 2,3-0ichloro-1-propene ug/L 0.35 < 0.35 < 3.5 
1,2-0ichloropropane ug/L 0.35 < 0.35 < 3.5 
1,1-0ichloro-1-propene ug/L 0.18 < 0.18 < 1.8 

I trans-1,3-0ichloropropene ug/L 0.09 < 0.09 < 0.9 
Trichloroethene ug/L 0.58 < 0.58 < 5.8 
1,3-0ichloropropane ug/L 0.38 < 0.38 < 3.8 

I 
1,1,2-Trichloroethane ug/L 1.0 < 1.0 < 10 
Oibromochloromethane ug/L 1.1 < 1.1 < 11 
cis-1,3-Dichloropropene ug/L 0.27 < 0.27 < 2.7 
1,2-0ibromoethane ug/L 0.26 < 0.26 < 2.6 

I 2-Chloroethylvinyl ether ug/L 0.70 < 0.70 < 7.0 
Bromoform ug/L 0.39 < 0.39 < 3.9 
1,1,1,2-Tetrachloroethane ug/L 0.30 < 0.30 < 3.0 

I 1,2,3-Trichloropropane ug/L 0.58 < 0.58 < 5.8 
1,1,2,2-Tetrachloroethane ug/L 2.1 < 2.1 < 21 
Tetrachloroethene ug/L 0.45 < 0.45 < 4.5 

I 
Pentachloroethane ug/L 1. 7 < 1.7 < 17 

I 
I 
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Interpoll Laboratories, Inc. 
Laboratory Report #1764 
EnecoTech 

Sample Ident1f1cat1on: 
Sample Type: 
Laboratory Log Number: 

Parameter 

Method MOH 465-C (continued): 
Chlorobenzene 
1,3-0ichlorobenzene 
1,2-Dichlorobenzene 
1,4-0ichlorobenzene 
Acetone 
Tetrahydrofuran 
Ethyl ether 
Methyl ethyl ketone 
Benzene 
Methyl i sobutyl ketone 
Toluene 
Ethyl benzene 
Cumene 
Total xylenes 

Dilution factor 

Target 
Detection 

Units Limit 

ug/L 0.23 
ug/L 0.46 
ug/L 0.49 
ug/l 0.69 
ug/L 22 
ug/L 8.7 
ug/L 1.1 
ug/L 3.9 
ug/L 0.47 
ug/L 1.6 
ug/L 0.92 
ug/l 0.42 
ug/L 1.8 
ug/l 2.2 

December 5, 1990 
Page 3 of 4 

MW-01 MW-02 
Water Water 

1764-01 1764-02 

< 0.23 < 2.3 
< 0.46 < 4.6 
< 0.49 < 4.9 
< 0.69 < 6.9 
< 22 < 220 
< 8.7 < 87 
< 1.1 < 11 
< 3.9 < 39 
< 0.47 32000e 
< 1.6 < 16 
< 0.92 2soooe 
< 0.42 10ooe 
< 1.8 20 
< 2.2 1ooooe 

1 10' 
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Interpoll Laboratories, Inc. 
Laboratory Report #1764 
EnecoTech 

Footnotes: 

Decembers. 1990 
Page 4 01' 4 

asample was diluted as indicated to accommodate the analyte concentration. 
Reported value represents the concentration in the original undiluted 
sample, i.e., instrumental result was ITl.lltiplied by the dilution factor 
prior to reporting. Target detection limit is given. The detection limit 
applicable to the sample may be obtained by ITl.lltiplying the detection limit 
by the dilution factor. 

brhe target detection limit is based on a one liter volume of sample being 
extracted and analyzed. The achieved detection limit for this sample is 3.8 
times higher than the target detection limit because less than one liter was 
submitted for analysis. 

cAlthough quantified as fuel oil as requested, the chromatographic- pattern 
did not match that of fuel oil, but a lighter grade. 

dsample extract was diluted as indicated to accommodate the analyte 
concentration. Reported value represents the concentration in the original 
undiluted sample, i.e., instrumental result was ITl.lltiplied by the dilution 
factor prior to reporting. Target detection limit is given. The detection 
limit applicable to the sample may be obtained by multiplying the detection 
limit by the dilution factor. 

esamp le was diluted by a factor of 1000 to accommodate the anal yte 
concentration. Reported value represents the concentration in the original 
undiluted sample, 1.e., instrumental result was multiplied 1'y the dilution 
factor prior to reporting. Target detection limit is given. The detection 
limit applicable to the sample may be obtained by multiplying the detection 
limit by the dilution factor. 

fsample was diluted as indicated due to matrix interferences. Reported 
values represent the concentration in the original undiluted sample, i.e., 
instrumental results were ITl.lltiplied by the dilution factor prior to 
reporting. Target detection limits are given. The detection limit 
applicable to the sample may be obtained by ITl.lltiplying the detection limit 
by the dilution factor. 

WAO/cg 
Invoice Enclosed 
<=less than 

Respectfully submitted, 

(__J 0~~ 
Wayne~on, 
Senior Scientist 
Organic Chemistry Department 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an •as received• basis unless otherwise indicated. 
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INTERPOLL LABORATORIES, INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES, MINNESOTA 55014-1819 
TEL:612/788-6020 
FAX:612/786-7854 

April 22, 1991 

EnecoTech 
3050 Metro Drive, Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

1#2672 
1#711-015 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

April 4-5, 1991 
Apri 1 5, 1991 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 8020: 
MTBE 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as fuel oil 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

Target 
Detection 

Limit 

0.06 
0.06 
0.11 
0.05 
0.28 

1.2 

1.4 

AN EQUAL OPPORTUNITY EMPLOYER 

-?ECEJvE.o 

APR ?, 1 1991 

SB-06-46 
Soil 

2672-01 

< 0.06 
< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1.4 

SB-07-14 
Soil 

2672-02 

< 0.06 
< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1.4 
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Interpoll Laboratories, Inc. 
Laboratory Report #2672 
EnecoTech 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter Units 

EPA Method SW-846, 8020: 
MTBE 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as fuel oil 

WAO/sk 
Invoice Enclosed 
<=less than 

Method 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

0.06 
0.06 
0.11 
0.05 
0.28 

1.2 

1. 4 

Apr11 22, 1991 
Page 2 of 2 

SB-07-24 
Soil 

2672-03 

< 0.06 
< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1.4 

Respectfully submitted, 

~~ 
Senior Scientist 
Organic Chemistry Department 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an "as received• basis unless otherwise indicated. 
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INTERPOLL LABORATORIES, INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES, MINNESOTA 55014-1819 
TEL:612/788-6020 
FAX:612/786-7854 

EnecoTech 
3050 Metro Drive, Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

#3170 
#711-015 

May 30, 1991 
May 31, 1991 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 7421: 
Lead 

EPA Method SW-846, 8020: 
MTBE 

Dilution factor 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

Dilution factor 

EPA Method SW-846, 3550/8015: 
Total hydrocarbons,' 

as fuel oil 

Dilution factor 

June 24, 1991 

Target 
Detection 

Units Limit 

ug/L 1 

ug/L 0.68 

ug/L 12 

ug/L 46 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I AN EQUAL OPPORTUNITY EMPLOYER 

,t1-a>t5 

RECEIVED 

JUL - 3 1991 

MW-02 
Water 

3170-01 

74 

1700 

soa 

102000 

26000 
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Interpoll Laboratories, Inc. 
Laboratory Report #3142 
EnecoTech 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

Method MOH 465-C (continued): 
Chlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Acetone 
Tetrahydrofuran 
Ethyl ether 
Methyl ethyl ketone 
Benzene 
Methyl 1 sobutyl ketone 
Toluene 
Ethyl benzene 
Cumene 
Total xylenes 

Dilution factor 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Target 
Detection 

Limit 

0.23 
0.46 
0.49 
0.69 

22 
8.7 
1.1 
3.9 

0.47 
1.6 

0.92 
0.42 

1.8 
2.2 

June 24. 1991 
Page 3 of 4 

MW-02 
Water 

3170-01 

< 120 
< 230 
< 240 
< 340 
< 11000 

16000 
1200 
2000 

19000 
< 800 

19000 
1000 

< 900 
9300 

sood 



I 
I Interpoll Laboratories. Inc. June 24. 1991 

Laboratory Report #3170 Page 2 of 4 
EnecoTech 

I 
Sample Identification: MW-02 

I 
Sample Type: Water 
Laboratory Log Number: 3170-01 

I 
Target 

Detection 
Parameter Units Limit 

I Method MOH 465-C: 
Chloromethane ug/L 1.4 < 700 
Bromomethane ug/L 0.23 < 120 

I 
Vinyl chloride ug/L 0.30 < 150 
Dichlorodifluoromethane ug/L 0.91 < 460 
Chloroethane ug/L 0.26 < 130 
Methylene chloride ug/L 3.0 < 1500 

I Trichlorofluoromethane ug/L 0.87 < 440 
1.1-Dichloroethene ug/L 0.66 < 330 
Allyl chloride ug/L 0.35 < 180 

I 1.1-Dichloroethane ug/L 0.16 < 80 
cis-1.2-Dichloroethene ug/L 0.28 < 140 
trans-1.2-Dichloroethene ug/L 0.28 < 140 

I 
Chloroform ug/L 0.33 < 170 
1.1.2-Trichlorotrifluoroethane ug/L 0.90 < 450 
Dibromomethane ug/L 0.50 < 250 
1.2-Dichloroethane ug/L 0.47 < 240 

I 1.1.1-Trichloroethane ug/L 1.4 < 700 
Carbon tetrachloride ug/L 0.44 < 220 
Bromodichloromethane ug/L 0.56 < 110 

I 2.3-Dichloro-1-propene ug/L 0.35 < 180 
1.2-Dichloropropane ug/L 0.35 < 180 
1.1-Dichloro-1-propene ug/L 0.18 < 90 
trans-1.3-Dichloropropene ug/L 0.09 < 90 

I Trichloroethene ug/L 0.58 < 290 
1.3-Dichloropropane ug/L 0.38 < 190 
1.1,2-Trichloroethane ug/L 1.0 < 500 

I Dibromochloromethane ug/L 1.1 < 550 
cis-1,3-Dichloropropene ug/L 0.27 < 95 
1.2-Dibromoethane ug/L 0.26 < 130 

I 
2-Chloroethylvinyl ether ug/L 0. 70 < 350 
Bromoform ug/L 0.39 < 200 
1.1,1.2-Tetrachloroethane ug/L 0.30 < 150 
1.2.3-Trichloropropane ug/L 0.58 < 290 

I 1,1,2.2-Tetrachloroethane ug/L 2.1 < 1000 
Tetrachloroethene ug/L 0.45 < 200 
Pentachloroethane ug/L 1.7 < 850 

I 
I 
I 
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Interpoll Laboratories, Inc. 
Laboratory Report #3142 
EnecoTech 

Footnotes: 

June 24, 1991 
Page 4 of 4 

1Sample was diluted as indicated to acconvnodate the analyte concentration. 
Reported value represents the concentration in the original undiluted 
sample. i .e~. instrumental result was multiplied by the dilution factor 
prior to reporting. Target detection limit is given. The detection limit 
applicable to the sample may be obtained by multiplying the detection limit 
by the dilution factor. 

bsample extract was diluted as indicated to accommodate the analyte 
concentration. Reported value represents the concentration in the original 
undiluted sample, i.e .• instrumental result was multiplied by the dilution 
factor prior to reporting. Target detection limit is given. The detection 
limit applicable to the sample may be obtained by multiplying the detection 
limit by the dilution factor. 

cAlthough quantified as fuel oil as requested. the chromatographic pattern 
more closely resembles that of gasoline. 

dsample was diluted as indicated to accommodate the analyte with the highest 
concentration. Reported values represent the concentration in the original 
undiluted sample, i.e., instrumental results were multiplied by the dilution 
factor prior to reporting. Target detection limits are given. The 
detection limit applicable to the sample may be obtained by multiplying the 
detection limit by the dilution factor. 

GWH/WAO/sk 
Invoice Enclosed 
<=less than 

Respectfully submitted. 

~~nv.!M-
Gregg W. Holman. 
Senior Scientist 
Inorganic Chemistry Department 

W c~~ @~A--
Wayne A. Olson, 
Senior Scientist 
Organic Chemistry Department 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an "as received" basis unless otherwise indicated. 
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3050 METRO DRIVE, SUITE 115 u --'-· --· -
BLOOMINGTON, MN 55425 (612) 854-5513 

Sii { h.r/'" ,. j\ij {,j/ ).i) tk PROJECT MANAGER: T. &rg- S"T/1111 l> A~ I> ' 
LOCATION: TURNAROUND TIME: 
PROJECT NUMBER: -J. I -- I LABO RA TORY: ,1//'4:r .i::1 ell I_·- 0 1 "--> 
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ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE _DATE TIME 
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3 
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5 
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8 
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10 

SAM~C}R'S ~ JGfA~~f!'j DATE TRANSFER NO. ITEM NO. RELINQUISJ:i€__D BY ACC~PPJD BY 
DATE 

/" . .,, SUBMITTED 

/,<t~ .. '/tl&/t~ .:;; -., 3tJ -· r I 1 I .f . .lJ~i)._*;I;;) ,, .. .{;(i.u /{~~ ll/ua ..s-/J-1/2 V 
1,,1 - .. r -

NOTES: 2 
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4 
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INTERF'OLL 1.ABORATORIES, INC. 
·1500 SAi.i. FIOAO NJ£. 
CIACLE PINES, MINNe'SOTA 55014-1C,19 
TEL. 612,766•6020 
FAX: $121786-78!j4 

EnecoTech 
3050 Metro Orive. suite 115 
B1oom1ogton, MN 55425 

Attent1ona Jim Berg 

LABORATORY REPORT1 
ENECOTECH PROJECT1 

SAMPLES COLLECTE01 
SAMPLES RECEIVED: 

#.3593 
#711-0lS 

Ju 1 y 10. 1991 
JU 1 Y 12 t 19 91 

S.m~le ldentification1 
Samp1 e Type 1 

Laboratory Log Number: 

Parameter 

EPA Method SW-846. 6010: 
Lead 

EPA Method SW-846, 80201 
MT6E 
Ben:zene 
Toluene 
Ethyl benzene 
Xylenes 

D1lution factor 

EPA Method SW-846, 80151 
Total hydrocarbons, 
as gasoline 

Oilution factor 

EPA Method SW-846, 3510/80151 
Total hydrocarbons. 

as fuel oi 1 

Dilution factor 

August 14. 1991 

Target 
Detection 

Units Limit 

mg/Kg 5 

mg/Kg o.oes 
mg/Kg 0.059 
mg/Kg 0,063 
mg/Kg 0,041 
mg/Kg o. 18 

mg/kg 1.6 

mg/Kg 1.4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I AN EOUAL OPPORTUNITY EMPLOYEA 

, , vC. 

SB-08-10 SB-08-34 
So11 Soil 

3593-01 3593-02 

6 < 5 

< 0.43 < 0.17 
< 0.30 0.95 

0.76 1.1 
0.96 1.5 

4.7 8.1 

5l 2a 

1 
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l i'i i C.'\iULi.. 

Interpoll Laboratories, Inc. 
Laboratory Report #3593 
EnecoTech 

Sample Ident1f1cat1on1 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 6010: 
Lead 

EPA Method SW-846, 80201 
MTBE 
Benzene 
To1uene 
Ethyl benzene 
Xylenes 

Di 1 ut ion factor 

EPA Method SW-846, 6015: 
Total hydrocarbons, 

as gasoline 

Oil ut ion factor 

EPA Method SW-846, 3510/8015: 
Total hydrocarbons, 

as fuel 011 

irit. i{U, Olc./00108'1 r. UJ 

August 14. 1991 
Page 2 of 6 

SB-09-10 SB-09-34 
Soil So1l 

3593-03 3593-04 

Target 
Detection 

Y!11ll Limit 

mg/Kg 5 < 5 6 

mg/Kg 0.085 < 0.43 < 0.085 
mg/Kg 0.059 < o. 30 < 0,059 
mg/Kg 0.063 < 0.32 < 0.063 
mg/Kg 0.041 < 0.20 < 0.041 
mg/Kg 0.18 2.6 < 0.18 

5a 1 

mg/kg 1.6 20 < 1.6 

5b 1 

mg/Kg 1.4 
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Interpo11 Laboratories. Inc. 
Laboratory Report i3593 
EnecoTech 

Sample Ident1fication1 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 6010: 
Lead 

EPA Method SW-846, 8020; 
MTBE 

EPA Method SW-846. 80151 
Total hydrocarbons, 

as gasoline 

EPA Method SW-846, 3510/8015; 
Total hydrocarbons, 

as fuei 011 

Units 

ug/L 

ug/L 

ug/L 

ug/L 

Target 
Detection 

Limit 

30 

0.68 

13 

43 

August 14 1 1991 
Page 3 of 6 

MW-01 
Water 

3593-05 

60 

< 0.68 

< 13 

< 43 



~•.;u- l ~-j 1 .-IC.:.J l O ; , 0 l l'! l C.:''d"vLL in,\ i-iv. 01C.100/C04 r. uo 

I 
I Interpo11 Laboratories. Inc. August 14, 1991 

Laboratory Report #3593 Page 4 of 6 

I 
EnecoTech 

I Sample Identification: MW-01 
Sample Type: Water 
Laboratory Log Number1 3593-05 

I Target 
Detect ion 

I 
Parameter !J.ai.U L 1 mi t 

Method MOH 465-C: 
Chl oromethane ug/L 1.4 < l.4 

I eromomethane ug/L 0.23 < 0.23 
V1ny1 chloride ug/L o. 30 < 0.30 
01ch1orod1f1uoromethane ug/L 0.91 < 0.91 

I Ch1oroethane ug/L 0.26 < 0.26 
Methylene chloride ug/L 3.0 < 3.0 
Trich1orof1uoromethane ug/L 0.87 < 0.87 

I 
1 1 1-0ichloroethene ug/L 0.66 < 0.66 
A11y1 chloride ug/L 0.35 < 0.35 
l,l-01ch1oroethane ug/L 0.16 < 0.16 
eis-1,2-0ichloroethene ug/L 0.28 < 0.28 

I trans-l,2-D1ch1oroethene ug/L 0.28 < 0.28 
Ch1oroform ug/L 0.33 < 0.33 
1,1,2-Trich1orotr1f1uoroethane ug/L 0.90 < 0.90 

I Oi bromomethane ug/L. 0.50 < 0.50 
1,2-Dichloroethane ug/L o. 47 < 0.47 
1,1.1-Trichloroethane ug/L 1.4 < 1. 4 

I 
Carbon tetrachloride ug/L 0.44 < 0,44 
Bromod1chloromethane ug/L 0.56 < o.ss 
2,3-01ch1oro-1-propene ug/L 0.35 < o. 35 
l,2-01chloropropane ug/L 0,35 < o. 35 

I 1 1 1-0ichloro-l-propene ug/L 0.18 < o. 18 
trans-1,3-0ichloropropene ug/L 0.09 < 0.09 
Trich1oroethene ug/L 0.58 < o.sa 

I l,3-0ich1oropropane ug/L o. 38 < 0.38 
1,l,2-Trich1oroethane ug/L 1.0 < 1.0 
Oibrcmoch1oromethane ug/L l.1 < l. l 
cis-1,3-0ichloropropene ug/L 0.27 < 0.27 

I 1,2-0ibromoethane ug/L 0.26 < 0.26 
2-Ch1oroethylv1ny1 ether ug/L o. 70 < o. 70 
Bromofarm ug/L o. 39 < o. 39 

I 1,1,1,2-Tetrachloroethane ug/L 0.30 < 0.30 
l.~.3-ir1chloropropane ug/L 0.58 < 0.58 
1.1.2,2-Tetrachloroethane ug/L 2.1 < 2.1 

I 
Tetrach1oroethene ug/L o. 45 < o. 45 
Pentach1oroethane ug/L 1.7 < 1. 7 
Ch1oroben:zene ug/L 0.23 < 0.23 
1 1 3-Dichloroben:zene ug/L 0.46 < o. 46 

I l,2-D1ch1orobenzene ug/L o. 49 < 0.49 
1,4-0ichloroben:zene ug/L 0,69 < 0.69 

I 
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Interpo11 Laboratories. Inc. 
Laboratory Report #3593 
EnecoTech 

Sample Ident1f1cat1onr 
sample Types 
Laboratory Log Number: 

Parameter 

Method MOH 465-C (continued); 
Acetone 
Tetrahydrofuran 
Ethy1 ether 
Methyl ethyl ketone 
Benzene 
Methyl 1sobutyl ketone 
Toluene 
Ethyl benzene 
Cumene 
Total xylenes 

Un1ts 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Target 
Detection 

Limit 

22 
8.7 
l.l 
3.9 

0.47 
1.6 

0.92 
0.42 

1.8 
2.2 

P. U6 

August 14, 1991 
Page 5 of 6 

MW-01 
Water 

3593-05 

< 22 
9.9 

< l.l 
< 3,9 
< 0.47 
< l. 6 
< 0.92 
< o. 42 
< 1.8 
< 2.2 
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Interpol1 Laboratories, Inc. 
Laboratory Report #3593 
EnecoTech 

Footnotes: 

August 14, 1991 
Page 6 of 6 

asamp1e extract was diluted as indicated to accommodate the analyte with the 
highest concentration. Reported values represent the concentration in the 
original undiluted sample, i.e., instrumental results were multiplied by the 
dilution factor prior to reporting. Target detection limits are given. The 
detection limit app11cab1e to the sample may be obtained by multiplying the 
detection limit by the di1ut1on factor. 

bsample extract was diluted as indicated to accommodate the analyte 
concentration. Reported value represents the concentration in the original 
undiluted sample, 1.e .• instrumental result was multiplied by the dilution 
factor prior to reporting. Target detection limit 1s given. The detection 
limit app11cable to the sample may be obtained by multiplying the detection 
1im1t by the dilution factor. 

cAlthough quantified as fuel 011 as requested, the chromatographic pattern 
did not match that of fue1 011. but a lighter grade. 

GWH/WAO/sk 
Invo1ce Enclosed 
< a less than 

Respectfully subm1tted. 

~r,;1,IJM--_ 
Gregg W. Holman. 
Senior Scientist 
Inorganic Chemistry Department 

Wayne A, Olson. 
Senior Scientist 
Organic Chemistry Department 

All analyses were performed us1ng EPA or other recognized methodologies. 
A11 units are on an "as received" basis unless otherwise indicated. 
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APPENDIX I 
TWIN CITY TESTING REPORTS 
REMEDIAL SITE ASSESSMENT 

MOBIL OIL CORPORATION SITE #4 0560D 
COUNTY ROAD 18 AND MEDICINE LAKE ROAD 

GOLDEN VALLEY, MINNESOTA 

January 27, 1987, May 28, 1987, August 2, 1989 

EnecoTecli 
E ~H'IRC N MEN r AL Co~~ s u LT ANT s 
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January 27, 1987 

Mobil Oil Corporation 
600 Woodfield Drive 
Schaumburg, Illinois 60196 

Attn: Mr. Rick Larson 

Subj: Tank Excavation 
Mobil Station 
9405 Medicine Lake Road 
Golden Valley, Minnesota 
#4231 87-503 

Dear Hr. Larson: 

1.0 Introduction 

This report presents the results of work completed at a 
Golden Valley, Minnesota. All work was verbally authorized 
and yourself of Mobil Oil Corporation on January 14, 1987. 
consisted of the following: 

Mobil station in 
by M.C. Holland 
Site activities 

1. Observation of the removal of the existing 1000 gallon 
tank. 

2. Screening of the soils excavated to insure adequate 
removal of contaminated material. 

2.0 Background 

The 1000 gallon diesel oil tank was installed by Pump & Meter Service 
Company of Minneapolis in 1981. In the spring of 1986, moisture was noted 
in the product dispensed from the tank. The tank was pumped dry and 
refilled. Water was again observed in the dispensed product so the tank ~~s 
pumped out, leaving only a few gallons. 

3.0 Project Results 

3.1 Tank Removal 

The 1000 gallon tank was removed on January 19, 1987 by Pump & Meter 
Service. A representatiYe of T...-in City Testing Corporation (TCT) ,,.-as 
present for the removal. The bottom 3/4 of the tank was coated with a black 
film of oil and a small quality of water diluted oil was noted in the bottom 
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Mobil Oil Corporation 
January 27, 1987 
Page Two 
#4231 87-503 

of the excavation. An inspection of the tank did not reveal any holes in 
the tank, although several pitted areas were observed. Oil was seen 
dripping off the end of the tank as it was swung out of the excavation. 

3.2 Soil Screening 

The TCT technician screened the excavated soil with a Century Systems Model 
O\iA-128 portable organic vapor analyzer. Readings of 98 parts per million 
(ppm) and 108 ppm total organic vapors were noted. The excavated soils had 
a strong oil-like odor and staining was apparent. 

Pump & Heter Service continued excavation of contaminated soils on January 
22, 1987. Approximately 50 cubic yards of contaminated soils were removed. 
Additional excavation was not warranted, as visual and olfactory evidence 
indicated no contaminated soil remained in the subsurface environment. A 
sample of the clay from the excavation floor was returned to the TCT office 
and screened with a TIP Photovac photoionization meter and a total organic 
vapor concentration of 13 ppm was indicated. 

As indicated in our report dated December 18, 1986, the natural soil in this 
area is a glacial till of sandy lean clay. The excavation also consisted of 
clean sand backfill from the original tank installation. 

4.0 Discussion 

The fuel oil in the ground had saturated the sand fill but apparently had 
not penetrated the natural clay. 

The visual and olfactory evidence indicates that the contaminated soils were 
removed from the subsurface environment. This observation is supported by 
the values obtained from photoionization screening of soils at the base of 
the excavation. 

5.0 Recommendations 

It is our opinion that further subsurface environmental investigations are 
not necessary at this site at this time. 
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Mobil Oil Corporation 
January 27, 1987 
Page Three 
#4231 87-503 

6.0 Rema.rks 

'!he recommendations contained in this report represent our professional 
opinions. These opinions were arrived at in accordance with currently 
accepted engineering practices at this time and location. Other than this, 
no warranty is implied or intendr.J, 

Very truly yours, 

Twin City Testing Corporation 

Terrance P. Brennan 

:z-~ 
Torn Gapinske 
Hydrogeologist/Senior Project Manager 

'IPB/TG/sjo 
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REMEDIAL SITE ASSESSMENT 

MOBIL OIL CORPORATION SITE #4 OSGOD 

COUNTY ROAD 18 AND 

MEDICINE LAKE ROAD 

GOLDEN VALLEY, MINNESOTA 

MAY 28, 1987 

#4231 87-663 

1----------------~ ~~.!:!.."" Cl!SClnQ ----------------
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REMEDIAL SITE ASSESSMENT 

MOBIL OIL CORPORATION SITE #4 05GOD 

COUNTY ROAD 18 AND 

MEDICINE LAKE ROAD 

GOLDEN VALLEY, MINNESOTA 

#4231 87-663 

1.0 INTRODUCTION 

The purpose of this assessment was to determine the extent of subsurface 

contamination, with subsequent recommendations for further action. This 

assessment was conducted at the Mobil Oil Corporation service station at the 

intersection of County Road 18 and Medicine Lake Road in Golden Valley, 

Minnesota (Site 64 OSGOD). 

Specifically, the work effort consisted of the following: 

1. advancing five standard penetration soil borings, 

2. completing three soil borings as monitoring wells, 

3. evaluating soil samples using visual appearance 
and odor as criteria, 

4. collecting water level measurements and determining 
the ground water flow regime, 

5. collecting and analyzing ground water samples for 
benzene, toluene, xylenes and total hydrocarbons 
as gasoline, and 

CUM'1 cJC:Y cescJrlQ _______________ ___. 

m ....... -....., 
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Page 2-#4231 87-663 

6. preparing a report which summarizes and evaluates 
the data, with recolIUllendations for further action. 

2.0 PROJECT RESULTS 

2.1 Subsurface Conditions 

The site is underlain by glacial tills and alluvium. The glacial tills 

consist mainly of silty sand (SM), clayey sand (SC), and sandy lean clay 

(CL) with varying amounts of gravel. Sand (SP), and sand with silt and 

gravel (SP-SM) comprise the coarse alluvium. A layer of fine alluvium which 

consists of lean clay with sand (CL) was encountered at the bottom of the 

boring for MW-8. Lenses of silt, silty sand, and sand were encountered at 

varying depths. Soil borings B-5 and B-10 and monitoring well MW-8 

terminate in alluvium; whereas, monitoring wells MW-7 and MW-9 terminate in 

glacial till. The soil boring depths vary between 33' and 56 1/2' below the 

ground surface; however, the surface elevations also vary considerably at 

the site. 

2.2 Monitoring Wells 

Monitoring wells MW-7, MW-8 and MW-9; soil borings B-5 and B-10; and the 

previously advanced soil borings B-1, B-2, B-3 and •B-4 were placed at the 

locations indicated on Figure 1. Boring logs and the "Installation of 

...... ------------------lij =~ cescnc, 
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Monitoring Well" data sheets are presented in Appendix B. The monitoring 

wells were completed at depths ranging between 33' and 37 3/4' below the 

ground surface. Soil borings B-5 and B-10 were advanced to depths of 56 

1/2' and 46', respectively, without encountering ground water. 

the borings were not completed as monitoring wells. 

2.3 Ground Water Levels and Flow Regime 

Therefore, 

Ground water levels were measured at the three monitoring wells on April 30, 

1987. Generally, ground water was encountered between 19' and 30' below the 

ground surface; however, ground water was not encountered at soil borings B

S and B-10. The depth to the phreatic surface varies considerably and may 

be due to waterbearing sand and silt laminations which are encountered at 

varying depths. Generally, ground water flow appears to be to the 

southwest, towards Medicine Lake. 

2.4 Chemistry 

On April 30, 1987, water samples were collected from the three monitoring 

wells and analyzed for total hydrocarbons as gasoline, benzene, toluene and 

xylene concentrations. 

iij Cwr1 CIC'.' Cl!SClnQ _______________ -" 
CCM,:,C,.M.ICWI 
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The laboratory analyses did not detect total hydrocarbons as gasoline, 

benzene, toluene and xylene in concentrations which exceed the lower 

detection level. The laboratory results are listed in Table 1 and the 

laboratory report is included in Appendix A. 

Previously, soil samples were collected from soil borings B-1, B-2, B-3 and 

B-4 and analyzed for total hydrocarbons as gasoline, benzene, toluene and 

xylenes. The analyses detected high concentrations of dissolved 

hydrocarbons in a soil sample from boring B-4 at a sampling interval of 

19.5' to 21', and low concentrations in samples from B-1 and B-4 at a 

sampling interval of 9.5' to 11'. The laboratory results are listed in 

Table 2 and the laboratory report is included in Appendix A. 

3.0 DISCUSSION AND CONCLUSIONS 

Ground water samples collected and analyzed from monitoring wells MW-7, MW-8 

and MW-9 did not contain total hydrocarbons as gasoline, benzene, toluene 
\ 

and xylene concentrations in excess of the lower detection level. 

Through visual and olfactory criteria, slight to moderate petroleum odors 

were noted from soil samples above the 22 1/2' depth at soil boring B-5. 

This is consistent with the analytical data from B-1 and B-4, which detected 

dissolved hydrocarbons in soil samples above the 21' depth. 

CWIM CJt:'w' t:esclnQ _______________ __, 
c::o,pa,-...... 
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Parameter 

Total hydrocarbons 
gasoline 

Benzene 

Toluene 

Xylenes 

TABLE 1 

GROUND WATER ANALYTICAL RESULTS 
MOBIL OIL CORPORATION SITE #4 05GOD 

GOLDEN VALLEY, MINNESOTA 
#4231 87-663 

MW-7 MW-8 MW-9 

as 
ND* ND* ND* 

ND ND ND 

ND ND ND 

ND ND ND 

All values are in ug/L. ug/L is equivalent to parts per billion. 
ND= Not Detected 
LDL Lower Detectable Limit 
* = Unidentified peak at 12 min. non-typical of gasoline 

LDL 

1 

1 

1 

1 

-----------------(ij ~"::'~ l:RSt]nc, ________________ _ 
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Boring I 

B-1 
B-1 
B-1 

B-2 
B-2 
B-2 

B-3 
B-3 
B-3 

B-4 

TABLE 2 

SOIL SAMPLE ANALYTICAL RESULTS 
MOBIL OIL CORPORATION SITE #4 05GOD 

GOLDEN VALLEY, MINNESOTA 
#4231 87-663 

Sampling Total 
Interval Hydrocarbons Benzene 

9.5' - 11' 39 ND 
19.5' - 21' ND ND 
29.5' - 31' ND ND 

9.5' - 11' ND ND 
19.5' - 21' ND ND 
29.5' - 31' ND ND 

9.5' - 11' ND ND 
19.5' - 21' ND ND 
29.5' 31' ND ND 

9.5' - 11' 23 ND 

" ,e 7-#4231 87-663 

Toluene Xylene 

1 8 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

4 20 
B-4 19.S' - 21' 650,000 22,000 45,000 115,000 
B-4 29.S' - 31' ND 

ND: Not Detected 
Lower Detection Limit is 1 ug/kg 
All results expressed as ug/kg 

ND ND ND 

I 
I 
I 
I 
I 
I 
I '-----------------~ ~~ casaMQ _______________ _,. 
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Page 8-#4231 87-663 

The contamination appears to be limited to the soil profile and is localized 

around B-1, B-4, and B-5. Soil borings B-1, B-4, and B-5 are located 

adjacent to the pump islands and the buried petroleum tanks. Surface 

spillage, leaking lines and/or leaking tanks are all potential sources for 

the detected contamination. Layers of less permeable soil may be acting as 

barriers to vertical migration to the water table. 

Since the contamination does not appear to be widespread, no further action 

is warranted at this time. 

4.0 STANDARD OF CARE 

The recommendations contained in this report represent our professional 

opinions. These opinions were arrived at in accordance with currently 

accepted hydrogeologic, engineering and analytical practices at this time 

and location. Other than this, no warranty is implied or intended. 
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This report was prepared by: 

Date: May 28, 1987 

This report was reviewed by: 

Date: May 28, 1987 

Proofread by,~ 

Wi 
Hydrogeologist 

Tom Gapinske 

Page 9-#4231 87-663 

Hydrogeologist/Senior Project Manager 

...__ _________________ ~ :.~~ Cl!SClnQ _________________ __ 
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CHEMISTRY LABORATORY RESULTS 

i ,___ _____________ i'ij ~"!:'~';" t:esbl"IQ --------------



TABLE 1 

VOLATILE ANALYSIS 

Parameter MW-7 MW-9 MW-8 

Total hydrocarbons ND* ND* ND* 
as gasoline 

Benzene ND ND ND 

Toluene ND ND ND 

Xylenes ND ND ND 

All values are in ug/L. ug/L is equivalent to parts per billion. 

ND - Not detected 

LDL - Lower detectable limit 

* Unidentified peak at 12 min. non-typical of gasoline. 

LDL 

1 

1 

1 

1 

1: I Laboratory No 4410 87-3802 

1----------------rij ~":';~ tascmQ _______________ _ 
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Boring I 

B-1 
B-1 
B-1 

B-2 
B-2 
B-2 

B-3 
B-3 
B-3 

B-4 
B-4 
B-4 

Sampling 
Interval 

9.5'-11' 
19.5'-21' 
29.5'-31' 

9.5'-11' 
19.5'-21' 
29.5'-31' 

9.5'-11' 
19.5'-21' 
29.5'-31' 

9,5'-11' 
19.5'-21' 
29.5'-31' 

ND= Not Detected 

TABLE 1 

ANALYTICAL RESULTS 
ti[)BIL SITE t05G-OD 

SITE t4 

Total 
Hydrocarbons 

39 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

23 
650,000 

ND 

Benzene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
22,000 

ND 

Lower Detection Limit is 1 ug/kg 
All results expressed as ug/kg 

Toluene 

l 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

4 
45,000 

ND 

i '----------------~ ~u:;',.'!;"t:esCIMC:I 

XYlene 

8 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

20 
115,000 

ND 
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V. 662 CROMWELL AVENUE 

ST PAUL. MN 55114 
PHONE 612/645·3601 

I PROJECT: 

REPORT OF CHEMICAL ANALYSIS 

MOBIL 

I REPORTED TO : Twin City Testing 
Attn: Tom Gapanski 
662 Cromwell Ave 
St Paul, MN 55114 

DATE: Dec 18, 1986 

I============= 
LABORATORY No. 4400 87-1207 

I INTRODUCTION: 

II 

• 
This report presents the results of our analysis of samples received by 
this laboratory on Nov 25, 1986 from representatives of Twin City Testing 
Corporation. The scope of our work was limited to analyzing the samples for 
the presence of total hydrocarbons as gasoline, benzene, toluene and 
xylenes using gas chromatographic techniques. 

c SAMPLE IDENTIFICATION: 

I 
I 
• I 
I 

Site 4 12 soil samples 

METHODOLOGY: 

Gasoline concentration was determined using a Tek!a.ar LSC-2 liquid sample 
concentrator on an HP-5890 gas chromatograph equipped with flame ionization 
detectors. Compounds were identified by column retention time and quanti
fied by peak area comparisons to those of know standards using a VG Labora
tory data system. 

RESULTS: 

The results are listed in Table #1. 

I REMAm<S: 

The samples were consumed in the analysis. 

I TWIN CITY TESTING CORPORATION 

I 
I 
I 

Chris Bremer 
Asst Laboratory Supervisor 

Harold D Fisher 
Chromatography Group Leader 

• 
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REPORT OF: 

twin c1t1w1 tesc1nQ 
CDrPOtatJ0n 

662 CROMWELL AVENUE 
St PAUL. MN 55114 

PHONE 612/645-3601 
CHEMICAL ANALYSIS 

PROJECT: Mobile-Hwy 18 & Medicine Lake Rd - 4231 87-663 

REPORTED TO: Twin City Testing Corporation 
Attn: Bill Breitzman 
662 Cromwell Avenue 
St Paul, MN 55114 

LABORATORY No. 4410 87-3802 

INTRODUCTION 

DATE: May 5, 1987 

This report presents the results of our analysis of water samples received 
by this laboratory on May 1, 1987 from Bill Breitzman of Twin City Testing 
Corporation. The scope of our work was limited to analyzing the samples 
for the presence of total hydrocarbons as gasoline, benzene, toluene and 
xylenes using gas chromatographic techniques. · 

SAMPLE IDENTIFICATION 

. TCT #870014053 - MW-7 
TCT #870014054 - MW-9 
TCT #870014055 - MW-8 

METHODOLOGY 

Gasoline concentration was determined using a Tekmar LSC-2 liquid sample 
concentrator on a HP-5890 gas chromatograph equipped with flame ionization 
detectors. Compounds were identified by column retention time and 
quantified by peak area comparisons to those of known standards using a VG 
Laboratory data system. 

RESULTS 

The results are listed in Table 1. 

REMARKS 

The samples were analyzed on May 3, 1987. 
the analysis. 

The samples were consumed in 

TWIN CITY TESTING CORPORATION 

(;/;lh?f!NrruA-
Chris Bremer 
Asst Laboratory Supervisor 

CB/HDF/jm 

//4,✓I- J ;=;s/4 
Harold D Fisher~ 
Chromatography Group Leader 

Proofread by~ 

A■ A MUT'UA'- ~CTION T'CI CU■NT8, n-ta .._..UC AND CNJ1119al.V8a. AU.•■~ A- ■ueMl'TTW:D A■ TH■ ~NTIAL. ...,._IIITY ~ CU■NTa, AfCI A"'"""°"I
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APPENDIX B 

BORING LOGS AND MONITORING WELL CONSTRUCTION SHEETS 
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LOG OF TEST BORING 

JOB NO. 4231 87-663 1" - 5' B 5 
VERTICAL SCALE______ BORING NO.:::-:-:-:-::-=-----:-:--,-~ 

PROJECT Monitoring Well Installation: Medicine Lake Rd & Cty Rd 18 Site #4 OSGOD, Mobil Ul 
DEPTH DESCRIPTION OF MATERIAL 

IN r FEET SURFACE ELEVATION ________ _ 

9" OLJ-\1....1\ I Ut' 

5 

8 

11 
12 

-

FILL, MIXTURE OF SILTY SAND AND 
CLAYEY SANO W/A LITTLE GRAVEL, 
brown and gray, dry 

FILL, MOSTLY CLAYEY SAND W/A LITTLE 
GRAVEL, brown, 

~----------------------, 
FILL, MOSTLY SANDY LEAN CLAY W/A 
LITTLE GRAVEL, brown, medium 

-t------------------- ·-•· ---~-----, 
FILL, MOSTLY SANDY (See #1) 

CLAYEY SAND W/A LITTLE GRAVEL, 
brown mottled to brownish gray 
mottled, rather stiff to stiff 

- to medium 

-
-
-

(SC) 

(SC) 

27 -i-------------------1 
CLAYEY SAND W/A LITTLE ~RAVEL, a 

_ few cobbles, reddish brown, 
3 O stiff ___ ( SC ) 

-t---- ------ ---- -· 

. 
(CONTINUED ON NEXT PAGE) 

-

. #1 - CLAY W/A LITTLE GRAVEL, gray 
brown and a trace of black 

-

. 

-
-
-
-
-
. 
-

GEOLOGIC 
ORIGIN 

FILL 

TILL 

N 

... 8 .. 

.. 

... 8 
,-

1- 12 

.. 

.. 

.... 

,-

... 

-
-

.. 

SA1.1PLE PETROLEUM PRODUCT 
WL NO TYPE i OBSERVATIONS 

1 HSA 

2 SB 

3 SB 

5 SB 

6 SB 

7 SB 

Note: Samp 1 es 
above 22½' have 
slight to moderat~ 

I 
petro 1 eum product P 

odor 

U.Jr~c """ ., twin c1tY test1nQ s1 P"-UL MN 55,,, ---------
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LOG OF TEST BORING 

JOB NO. 4231 87-663 VERTICAL SCALE 1" = 5' BORING NO. B-5 (Cont) 
PROJECT Site #4 nc;r,oo fr.nnt) 

DEPTH DESCRIPTION OF MATERIAL SAMPLE 
IN GEOLOGIC PETROLEUM PRODUCT 

FEET f"SURFACE ELEVATION ORIGIN N WL NO. TYPE OBSERVATIONS 

30 CLAYEY SANO W/A LITTLE GRAVEL (Cont) TILL 
Ll 13 ~8 

(Cont) 
33 .. 

SILTY SANO W/A LITTLE GRAVEL, with 
- lenses of dry sand, grayish brown, '-4g 9 SB very dense, a few lenses of sand .. 

below about 37½' (SM) 

. .. 
.. 

- '-77 10 SB ... 
42 

LEAN CLAYEY SAND W/A LITTLE GRAVEL, COARSE 
grayish brown stiff (SC) ALLUVIUM 

- ~ 

20 11 SB .. 

47-l-
SAND W/A LITTLE GRAVEL, medium -

- grained, light brown, moist, ... 
37 very dense (SP) 12 SB 

-
- .. 

53 _ --- .. 
SAND, fine grained, light brown, L. 

moist, dense (SP) ... - 28 13 SB 
56½ 

. End of Boring ~ 

·, 

- ... 

. .... 
... 

- ---
- .. 
. 

. .. 
.. 

WATER LEVEL MEASUREMENTS START 4-14-87 COMPLETE 4-14-87 

SAMPLED CASING CAVE-IN WATER HSA 0'-54½' I e, 3: 00 
DATE TIME DEPTH DEPTH DEPTH BAILED DEPTHS lEVEl METHOD 

lo 

_4-15 9:15 56¼' 52-,\-' 52-,\- I 10 Nnn,:, 

- to 

to CREW CHIEF Mishler 
-· 
SE-V-22(84-A)-5 

twin c1CY tesc1nQ 
corporacion 
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LOG OF TEST BORING 

JOB NO 423 1 8]-663 VERTICAL SCALE l" = S
I 

BORING NO 8- 1Q 
PROJECT Monitoring Well Installation; Medicine Lake Rd & Cty Rd 18; Site #4-0~S~G~O~D-; --

DEPTH l'l0Ul I Ul I· L.Or()ESCRIPTIONOFMATERIAL 
IN 

FEET 

4 

7 

13 

rSURFACE ELEVATION GEOLOGIC 
OR1G1r1 

FILL, MIXTURE OF SILTY SAND AND FILL 
CLAYEY SAND W/A LITTLE GRAVEL, 
black and brown . 

- CLAYEY SAND W/A LITTLE GRAVEL, brown, FILL OR 
. stiff (may be fi 11) (SC) TILL 

-

-

CLAYEY SAND W/A LITTLE GRAVEL, 
brown, rather stiff 
(may be fill) (SC) 

CLAYEY SAND W/A LITTLE GRAVEL, 
gray and brown mottled, rather 
stiff 

TILL 

16½ ,---- --·----·------------) 
(SC) · 

19 

24 

· SANDY LEAN CLAY W/A LITTLE GRAVEL, 

. 
-

brown, rather stiff (CL) 
------ ·------------------

CLAYEY SAND W/A LITTLE GRAVEL, 
brown, rather stiff, a lens of silt 
at about 18' (SC) 

N 

4 

17 

- 11 

.... 
13 ,.. 

,. 12 

- 11 

,-. 

14 

25 ~ CLAYEY SAND W/USee--#1j=-=---(SC_ .. )_ -+-- --1 ..... 
(CONTINUED ON NEXT PAGE) -

- #1 - LITTLE GRAVEL, bro~nish gray, 
_ rather stiff (SC) 

'" -
'" 

-
-

- -
'" 

'" 
- ,-. 

-

,.. 

- ... 
- .... 

SA!.1PLE 

WL NO TYPE 

1 SB 

2 SB 

3 SB 

4 SB 

5 SB 

6 SB 

7 SB 

66W•·:, ..... ,fo A\lf'<UE twin c1t"r' test1nQ s1 P.t.UL MN 55,,4 

PETROLEUM PRODUCT 
OBSERVATIONS 
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LOG OF TEST BORING 

JOB NO. 4231 87-663 VERTICAL SCALE 1" = 5' BORING NO. 8-10 (Cont) 
PROJECT ~onitoring Well Installation; Site #4 05GOO 

DEPTH DESCRIPTION OF MATERIAL SAMPLE 
IN GEOLOGIC PETROLEUM PRODUCT 

FEET rsURFACE ELEVATION ORIGIN N WL NO. TYPE OBSERVATIONS 

25 CLAYEY SANO W/A LITTLE GRAVEL, (Cont) TILL (Cont) I I ti :>ts 
26½ 

CLAYEY SANO W/A LITTLE GRAVEL, a 10 9 SB 
few cobbles, gray to grayish brown, 
rather stiff to stiff (sc) 

- -13 10 SB 

,. 11 11 SB 
... 

- -44 - 12 SB 
36½ -

SILTY SANO W/A LITTLE GRAVEL, brown, 
moist, dense (SM) 23 13 SB 

39 
., __ -·-·---- -- . ·- - ·-·- .. ---

_ CLAYEY SANO W/A LITTLE GRAVEL, ,-12 14 SB grayish brown, rather stiff to ... 
stiff, a lens of silty sand at 
about 43 1 (SC-SM) 

43½ 24 l~ 5~ 44 :::iANU. r, ne ara.1n""r1 ( '-""P #J l I c;;;p 1 COARSE -
- SANO W/A LITTLE GRAVEL, medium ALLUVIUM -44 17 46 ~~~!~ed, light brown mois~-~-~=.7sP) ___ SB 

- ···------- --
- End of Boring -
- #1 - light brown, moist, dense (SP) 

- -
-
-
- ' -
- --
- -
- -

- .,__ 

- ,-. 

- -
- ,-. 

WATER LEVEL MEASUREMENTS START 4-17-87 COMPLETE 4-17-87 
SAMPLED CASING CAVE-IN WATER 

METHOD HSA O 1 -44-½' I 9:40 DATE TIME DEPTH DEPTH DEPTH SAILED DEPTHS LEVEL @ 

4-20 9: 10 4H 1 39½' 41.4 1 
10 None 

~-20 9:40 46 1 44¼' 46 3 10 NnnP 
10 Mishler 
10 CREW CHIEF --

SE-V-22(84-A)-5 
cw1n CIC'r' Cest:lnQ 
corporac:,on 
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LOG OF TEST BORING 

JOB NO. 4231 87-663 VERTICAL SCALE 1" = 5' BORING NO. MW- 7 
PROJECT Monitorino Well Installation: Medicine I ~l<e Rd R.. rtv Rrl 18· C::itp H nc;r.nn Mnhil lli 

DEPTH DESCRIPTION OF MATERIAL SAMPLE 
IN GEOLOGIC PETROLEUM PRODUCT 

FEET rsuRFACE ELEVATION ORIGIN N WL NO. TYPE OBSERVATIONS 

FILL, MIXTURE OF SILTY SAND, SANDY FILL 5' 1 SB 
LEAN CLAY W/A LITTLE GRAVEL, 
dark brown and brown, 

4 
.. 

LEAN CLAY, brown mottled, FINE - medium (CL) I- 8 2 SB ALLUVIUM 
7 

CLAYEY SAND W/A LITTLE GRAVEL, TILL 
brown and gray mottled, rather 
stiff, a lense of silt at about 

- 13J. 1 a lamination of sand at -
2 , 13 3 SB 

about 16 1
, rather stiff (SC) -

11 4 SB 
... 

15_ --·-- -
- CLAYEY SAND W/A LITTLE GRAVEL, 19 5 SB 

brown and grayish brown mottled, 
stiff to rather stiff (SC-CL) 14 6 SB 

-
- ~ 

14 7 SB -
22 - ··- -· - - . ---- --------------- ---·- -------- ... 

_ CLAYEY SAND W/A LITTLE GRAVEL, ... 25 8 SB 
grayish brown, stiff to very ... - stiff (SC) 

- ~ 

25 • 9 SB ,....__ 

28½ 32 10 SB 
\ 

11 SB SILTY SAND W/A LITTLE GRAVEL, red-
- dish brown, moist, dense, a lense of -

waterbearing sand at about 28½ 1 (SM) 
(No samples taken below 29 1

) -
., _____ 

End of Boring 
~ 

- Note: Monitoring Well installed -
- in boring. See attached 
- "Installation of Monitoring 
- We 11 11 sheet. ... 

WATER LEVEL MEASUREMENTS START 
4-15-87 COMPLETE 4-15-87 

SAMPLED CASING CAVE-IN WATER HSA 01 -33 1 I 2:30 
DATE TIME DEPTH DEPTH DEPTH SAILED DEPTHS LEVEL METHOD IJ., 

4-15 2:35 29 1 27 1 to 28.2 1 

4-15 2:fo-29 1 27 1 to 27.9 1 

""4-15 3:00 29 1 27 I 27.t; 1 to .... Mishler 4-16 8:50 33t to _2_6.3 1 CREW CHIEF 

SE-V-22(84-A)-5 
cw1n c1CY cest:1nQ 
corporac1on 
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LOG OF TEST BORING 

4231 87-663 1 ti = 5 I JOB NO. VERTICAL SCALE 

PROJECT Monitoring Well Installation; Medicine Lake Road & Ct~ Rd 
DEPTH DESCRIPTION OF MATERIAL 

IN 
rSURFACE ELEVATION GEOLOGIC 

FEET ORIGII~ N 

FILL, MOSTLY CLAYEY SANO W/A LITTLE FILL 
GRAVEL, dark brown and gray 

. 

. 

- ,-
2 . 

. -
9½ 

~ 

- CLAYEY SAND W/A LITTLE GRAVEL, TILL '" 6 
brown mottled, medium to rather I-

stiff (SC) . 
1- 10 

14 
- CLAYEY SAND W/A LITTLE GRAVEL, 

i-- 13 brown, moist, rather stiff (SC) 

I-

18 1- 15 
SANDY LEAN CLAY W/A LITTLE GRAVEL, 

I-

- grayish brown, stiff (CL/SC) 
i-- 20 
... 

22 -- - -- - -~ 
. 

-
. 

-
-
-
. 
-
. 
. 

-

-

-

(CONTINUED ON NEXT PAGE) 
... 
L.. 

.... 

... 

... 

.... 

... 

... 

.... 

WL 

BORING NO MW-8 
18-Site #4 OSGOD; Mobil bi 
SAl.1PLE PETROLEUM PRODUCT 

NO TYPE OBSERVATIONS 

1 SB 

2 SB 

3 SB 

4 SB 

5 SB 
6 SB 

7 SB 

66.'C"0UWe., •VE"VE t:w1n c1t:Y t:est:1nQ sT P"uL. MN 5511• ________ ___. 
~r-.rr,r,r:::11P-1r""I~ 

l 
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LOG OF TEST BORING 

JOB NO. 4231 87-663 VERTICAL SCALE 1'' = 5' BORING NO. MW-8 (cont) 
PROJECT Site #4 05GOD (cont) 

DEPTH DESCRIPTION OF MATERIAL SAMPLE 
IN GEOLOGIC PETROLEUM PRODUCT 

FEET rsuRFACE ELEVATION ORIGIN N WL NO. TYPE OBSERVATIONS 

22· -· . .. ·•-·- - . ·---·--
LEAN CLAYEY SAND W/A LITTLE GRAVEL, TILL 22 8 SB 
brown and gray mottled, stiff (SC) (cont) 

25½- .... 20 9 SB 

26½ CLAYEY SAND W/A LITTLE ( see #1 ) 10 SB 
SILTY SAND W/A LITTLE GRAVEL, 

31 11 SB grayish brown to reddish brown, 
moist, with a lamination of sand at 

- about 27½', very dense to dense (SM) ,-29 ~ 12 SB ... 
41 13 SB 

34½ 
35 ~ANn w ISJ..Ll ANO GRAVEl_µ.e.e_ #2) rn110<::i:-* 14 SB 

LEAN CLAY W/SAND, grayish brown, FINE 18 15 SB 
rather stiff (CL) ALLUVIUM 

37.8 
End of Boring ... 

- #1 - GRAVEL, brown, _ stiff (SC) *ALLUVIUM ..... 

-

- #2 - fine to medium grained, brown, ... 
- waterbearing, medium dense, a ... 

lense of silt at about 35' 
(SP-SM) ... 

- ,-. 

- >-
\ 

- -

... 

... 
,-

- -
-
-

- ... 
-

WATER LEVEL MEASUREMENTS START 4-16-87 COMPLETE 4-16-87 
SAMPLED CASING CAVE-IN WATER HSA 0' - 37.8' l e, 3: 15 

DATE TIME DEPTH DEPTH DEPTH SAILED DEPTHS LEVEL METHOD --

4-16 2: 4_0 29' ___.27 I ?9' lo ,nP Note: Monitoring Well Insta_ll_e_< 
4-16 3: 15 36½~ 341' NR lo 33¼' See attached sheet. 
4-16 3:25 36¼' 34¾' NR to .32¼' 
4-17 

L--- 8:50 36½ I 341 r ,_.i...... __ ..2.. NR to 30-!-' CREW CHIEF Mishler 
cw,n CICY Cest:lnQ 

SE-V-22(84-A)-5 corcoracion 



II 
• -
I 
I 
I 
I 
I 

LOG OF TEST BORING 

JOB NO. 4231 87-663 
VERTICAL SCALE 1" = 5' BORING NO. MW-9 

PROJECT Monitoriog_Wel 1 Installation: Medicine Lake Rd and Ct v rd 18: s itP #4 ni:;r,nn 
DEPTH DESCRIPTION OF MATERIAL SAMPLE 

IN GEOLOGIC PETROLEUM PRODUCT 
FEET rsuRFACE ELEVATION ORIGIN N WL NO. TYPE OBSERVATIONS 

FILL, MIXTURE OF SILTY SAND AND SAND FILL ... 3 1 SB 
W/A LITTLE GRAVEL, dark brown and 
brown 

5 
CLAYEY SAND W/A LITTLE GRAVEL. FILL OR 32 2 SB 
brown, very stiff (SC) TILL 

8 (may be f i 11 ) 
···-••·-

CLAYEY SAND W/A LITTLE GRAVEL, TILL 
_ brown mottled, medium to .... 7 3 SB stiff (SC) -

- .... 
11 4 SB 

7 5 SB 

-
- - 17 6 SB 

22½ - -- 39 7 SB - CLAYEY SAND W/A LITTLE GRAVEL, 
reddish brown, very stiff, a few 

25 lens es of s i liY sand ________ (SC) ,_ 

CLAYEY SAND W/A LITTLE GRAVEL, 17 8 SB 
brownish gray, stiff (SC) ~ 

17 ,__ 
9 SB - ... 

• 

30½ ...... 10 SB 
21 

SANDY LEAN CLAY W/A LITTLE GRAVEL, 11 SB 
reddish brown, stiff .(.SC) ... 

C,L-
34 

,-

.... SILTY SAND W/A LITTLE GRAVEL 
- jrayi sh brown, moist, very aense

5 
f ,_ 

36 01,, l pnc:oc: nf w;:1tprh0;:1ri n.o c:;:1nrl ( M 58 12 SB -
- End of Boring 
- -
- ... 

WATER LEVEL MEASUREMENTS START 
4-LU-~/ 

COMPLETE 
4-c:j"':"87 

SAMPLED CASING CAVE-IN WATER HSA 0'-34½' I @~S_Q_ DATE TIME DEPTH DEPTH DEPTH BAILED DEPTHS LEI/EL METHOD 

-4~20- -_3:25 31-1' 291.• _ 31.4' to None -- ~ ~ - - 2 -
4-21 9: 15 3H' 29½ '._ ,_ 30½' to 27. 7 '_ -

to 

Mishler 
to CREW CHIEF -· 

1n c1C'w' cesc1n 
SE-V-22(84-A)-5 

cw 
corcoraoon 

Q 
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TALLATIOr-,; OF MONITORING WELL 

JOBNO. 4231 87-663 MONITORING WELL NO. _ __,;,.;.:..:...:.,_ _______ _ 

M i ine Lake Road & Count Road 18· Sit 4 05GOO· 
GROUND SURFACE ELEVATION· __________ TOP.OF RISER PIPE E.LEVATION ____ 9_6_._4_1 ____ _ 

(with up removed) 

_____ _. ,=~---VENTED CAP yes 

I 

.,._ __ PROTECTIVE CASING 

I 

Diamctll' and Type 

Total Lnrth 

L•nrth I.bow Ground 

THICKNESS ANO TYP'E OF SEAL 

411 steel 
51 
2.6' 

Surface to 17' 
grout 

I DIAMETER ANO TYPE OF RISER PIPE 211 PVC we 11 casing 

12 I I 
I I TYPE o,_ BACKFILL AROUND RISE• Grout O 1 

- 17 1 

THICKNESS AND TYPE OF SEAL 17'-19' bentonite 

DEPTH TO TOP OF FILTERS.A.ND 19 1 

d~ Dens it:t: sand to 30 TYPE OF FILTER AROUND SCREEN 
30'-33' natural sa d 

TYPE OF MONITORING WELL PVC 
.. 

1: 
.~ 

SCREEN G.A.UGE OR SIZE OF OPENINGS 

L3 (SLOT NO.) .010 

DIAMETER AND LENGTH OF SCREEN 2" X 10 I 

DEPTH TO BOTTOM OF MONITORING WELL 33' 

DEPTH TO BOTTOM OF FILTER SAND 30' 

THICKNESS AND TYPE OF SEAL None 

r · I DIAMETER OF BOREHOLE 6" 

l1• 2.5 FT 

L2= 
25.5 

FT MONITORING WELL WATER LEVEL MEASUREMENTS 

L3= 10 FT 
DATE TIME BAILED DEPTHS WATER LEVEL.,.. 

L4= 33 FT I 

INSTALLATION COMPLETED: I 

Date 4-16-az Time 11:00 I 
* DEPTH BELOW TOP OF RISER PIPE 

"'---------------~ ~~~~!~"" test,nQ ____________ __ 
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T ALLATION OF MONITORING WELL 

JOB NO. __ 4_2_3_1 _8_7_-_66_3;._,. __ _ MW-8 
Medicine Lake Road & Count 

MONITORING WELL NO. 

Road 18· Site #4 05GOD· Mobil Oil Cor r tion 
GROUND SURFACE ELEV.ATION· __________ TOP.OF RISER PIPE E.LEVATION __ 8_9_._2_7 ______ _ 

L1"" 2.5 FT 

(with c~p removed) 

-r----.---.r=:"'l'tl---VENTED CAP 

I 
I 
I 
I 

.. 

I·: ,. 

.,._--PROTECTIVE CASING 

I 

Dlamct1r and T'l'l't 

Toul Lensth 

Lanstn Abow Ground 

THICKNESS AND TYPE OF SEAL 

~-- DIAMETER. AND TYPE OF RISER PIPE 

I I TYPE o,. BACKFILL AROUND RISER 

THICKNESS ANO TYPE OF SEAL 

---TYPE OF FILTER AROUND SCREEN 

---TYPE OF MONITORING WELL 

~~~-.----SCREEN GAUGE OR. SIZE OF OPENINGS 
(SLOT NO.) 

,.._ __ DIAMETER ANO LENGTH OF SCREEN 

THICKNESS ANO TYPE OF SE.AL 

... 14--•·I-- DIAMETER OF BOREHOLE 

411 steel 
5' 
2.6' 

0' - 22.5' grout 

2 11 PVC well casing 

Grout to 22.5' 
22.s' - 25' 
bentonite, density 
sand 25' - 27.8' 

See above 

25' 

Density sand 

PVC 

.010 

211 X 10' 

37.8' 

37.3' 
37.3 1 -37.8 1 natura 
sand, none 

6" 

L2= 3G.3 FT MONITORING WELL WATER LEVEL MEASUREMENTS 

10 
L3= FT 

37.8 
L4= FT 

DATE TIME BAILED DEPTHS I WATER LEVEL.,.. 

I 
I 
I 

INSTALJ:~TtON COMPLETED: • 
Date - -8 7 Time 11 · 00 

I 
I 

* DEPTH BELOW TOP OF RISER PIPE 

2 t:w1n c1t:y t:est:1nQ __________ __ 
~ p CO<POrat:lon 
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JOB NO. 4231 87-663 MONITORING WELL NO. MW-9 
Medicine Lake Road & County Road 18; Site #4 OSGOD; Mobil Oil Corporation 

GROUND .SURFACE ELEVATION· __________ TOP.Of RISER PIPE E°LEVATION __ __,1.;;;0 ... 1., _77 _____ _ 

L1• 2.5 FT 

(with cap removed) 

____ ,__.,=~--VENTED CAP 

I 
I 
I 
I 

.,... __ PROTECTIVE CASING 

DiafflCtlf and Type 

Total Lffll'lh 

L•nsih Abow Ground 

THICKNESS AND TYPE OF SEAL 

t-e--1,.-- DIAMETER ANO TYPE OF' RISER PIPE 

I I TYP£ o•. BACKFILL uou•o RISER 

THICKNESS ANO TYPE OF SEAL 

---TYPE OF FILTER AROUND SCREEN 

-+~--SCREEN GAUGE OR SIZE OF OPENINGS 
(SLOT NO.) 

THICKNESS ANO TYPE OF SEAL 

.. 14
--• It-- DIAMETER OF BOREHOLE 

4" steel 
5 I 
2.6' 

0' - 17.5' grout 

2" PVC well casing 

Grout 0 1 
- 17.5 1 

17.5 1 -19.5 1 benton te 
19.5 1 -24.5 1 densit 

sand 

See above 

19.5 1 

Density sand 

PVC 

.010 

2" X 10 1 

34.5 1 

36 1 

None 

6" 

L2= '8.J-..q,5 FT MONITORING WELL WATER LEVEL MEASUREMENTS 

L3= 10 
FT 

DATE TIME BAILED DEPTHS WATER LEVEL~ 

-
36 L4= FT 

I 
INSTALLATION COMPLETED: I 

Date 4-21-87 Time 11: 30 I 
* DEPTH BELOW TOP Of RISER PIPE 

..__ ________ ..;._ ___ ?-5 twin c1tY tesc1nc:i __________ __. 
~ p corporac1on 
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APPENDIX C 

METHODS 

I'--------------~ ~~ l:eSClnQ ____________ ___, 



I 
I 
I 
I 
I 
I 
I 
I 
• I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Contamination Reduction 

APPENDIX C 

METHODS 

The drill rig and sampling tools were cleaned prior to mobilization and 

between each boring. The split barrel sampler was washed with a trisodium 

phosphate solution and rinsed in potable water prior to collecting each 

sample. Wash and rinse water were disposed on-site through infiltration. 

Soil Sampling 

Soil sampling was done in accordance with ASTM: D 1586-84. Using this 

procedure, a 2" O.D. split barrel sampler is driven into the soil by a 140 

lb weight falling 30". After an initial set of 6", the number of blows 

required to drive the sampler an additional 12" is known as the penetration 

resistance of N value. The N value is an index of the relative density of 

cohesionless soils and the consistency of cohesive soils. 

Soil samples were collected in the field immediately upon opening the split 

barre 1 sampler. The samples were collected by completely filling 40 ml 

glass bottles with soil and sealing the bottles with a Teflon lined, septum 

sealed cap to prevent volatilization of organics from the soil sample. 

.._____ ___ ~ CUJln CICY t:esClnQ _________________ _. 

™ aaan 
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APPENDIX C 

METHODS (cont) 

The monitoring wells were developed using a Teflon bailer until temperature, 

pH and conductivity stabilized and sediment-free water was produced, using a 

bottom-loading Teflon bailer. 

Water Level Measurement 

All ground water level measurements were obtained by using an electronic 

measuring device which indicates when a probe is in contact with the ground 

water in the well. Measurements were obtained by lowering the device into 

the well until it was indicated that the water surface had been encountered 

and by measuring the distance from the top of the riser to the probe. All 

measurements were reported to the nearest 0.01'; however, the manufacturer's 

reported accuracy for the instrument is 0.04'. 

Water Quality Samoling and Chain of Custody 

Upon collecting a sample, a chain of custody log was initiated. The chain 

of custody record included the following information: project, work order 

number, shipped by, shipped to, sampling point, location, field ID number, 

date and time taken, sample type, number of containers, analysis required, 

sampler(s) signature(s), etc. 

L...------~ 
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APPENDIX C 

METHODS (cont) 

was measured. Product thickness measured in the monitoring well does not 

reflect the actual product thickness on the water table. The measured 

thickness is normally greater than that actually existing on the water 

table. 

\ 
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APPENDIX C 

METHODS (cont) 

The completed borings were backfilled with either cement grout or soil 

cuttings. 

Soil Classification 

As the samples were obtained in the field, they were visually and manually 

classified by the crew chief in accordance with ASTM: D 2487-84 and ASTM: D 

2488. Representative portions of the samples were then returned to the 

laboratory for further examination and for verification of the field 

classification. Logs of the borings indicating the depth and identification 

of the various strata, the N value, water level information and pertinent 

information regarding the method of maintaining and advancing the drill 

holes are attached. Charts illustrating the soil classification procedure, 

the descriptive terminology and symbols used on the boring logs are also 

attached. 

Monitoring Well Installation and Development 

Monitoring well construction and installation details are provided on the 

"Installation of Monitoring Well" data sheets, presented in Appendix B. 

, ....____ __ @J. tu.i CICY testlnQ -----------------...J a:wuoa aacw , 
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APPENDIX C 

METHODS (cont) 

The chain of custody records were delivered with the samples to the 

laboratory. Upon arrival at the laboratory, the samples were checked in and 

signed over to the appropriate laboratory personnel. A copy of the chain of 

custody was turned over to the Project Manager. Upon completion of the 

laboratory analysis, the completed chain of custody record was returned to 

the Project Manager. 

Analytical Procedures 

The water samples were analyzed by using a Tekmar LSC-2 liquid sample 

concentrator linked to an HP-5890 Gas Chromatograph with flame ionization 

detector. Benzene, toluene and xylene concentrations were identified by 

retention time and quantified by comparison with known standards. Gasoline 

concentration was determined by the ratio of total peak area to a gasoline 

standard total peak area. 

Product Measurement 

Product thickness was measured by lowering a 2' or 3' Teflon bailer into the 

monitoring well to a depth of approximately l' to 1 1/2' below the water 

table. The bailer was removed and the product thickness within the bailer 

"------~ 
CUM'"I C1t'wl tesClnQ ________________ __. 
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GJIDEN VAUEf. MJBIL j05-GJD 

GJIDEN VAUEf., MrnNESOrA 

f,4231 88-521 

1.0 lNl'ROtlJCI'IOO 

1.1 Pµrcose 

'!he purpose of this report is to present the results of the quarterly 

grourrlwater monitoring program corrlucted by Twin City Testing Corporation 

('ICI') at the above referenced site (Figure 1). '!he one-year groundwater 

monitoring program was implemented in October 1988 in response to a 

Minnesota l?ollution Control Agency (MP2A) directive dated September 16, 

1988. 'lhe MP2A objective was to determine if hydrocarbon contamination 

present in the soils around soil ooring B-4 had migrated into the 

groun:iwater beneath the site. Mr Chris Lawson of Mobil Oil Corporation 

verbally authorized this work in September 1988. 

1.2 Scope of Savices 

' 'Ihe scope of services provided by 'I'Cr included the follCMing: 

- acquiring four sets of groundwater elevation measurements, 

- collecting representative groundwater samples on a quarterly basis 
for analysis to quantify benzene, ethyl benzene, toluene, xylenes 
and total hydrocarbons as gasoline concentrations, and 

- preparing a report presenting our field and analytical data. 

----------------• ~~ cest:lnQ _______________ __. 
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1.3 Background 

Previous work has been corxiucted at this site by '!Cl' since 1986. Additional 

details of these activities are presented in the following reports: 

Preliminacy Contamination Assessment 

Tank Excavation, Mobil Station 

Remedial Site Assessment 

#4231 87-503 Dec:erober 18,1986 

#4231 87-503 January 27, 1987 

#4231 87-663 May 28, 1987 

In Cecember 1986, '!Cl' advanced four soil borings at the site to determine if 

the subsurface had been impacted by hydrocartx:m contamination. Hydrcx::arixm 

contamination was quantified at depth in soil boring B-4. 
\_ 1 

- \,}", \ . 

A 1,000 gallon ~i~l""7~el ~sr was excavated arrl removed from the site in 

January 1987. F~f cubic yards of contaminated soils were removed 

from the site. Usi.n3' visual arrl olfactory evidence as criteria, TCI' felt 

that all contaminated soils were removed by excavating. 

A remedial site assessment was carried out in May 1987 to detennine the 

extent of subsurface contamination. No hydrocartx:m concentrations were 

detected above the rnethcd detection limit from groundwater samples collected 

from three monitoring wells installed at the site. 

----------------, ~2..~ l:esClnQ _______________ __. 
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2. 0 BOJECl' RESOIITS 

2.1 Soil Corx:iitions 

The site is underlain by glacia: tills and alluvium. 'Ille glacial tills 

consist mainly of silty sand (SM) , clayey sand (SC) and sandy lean clay (CL) 

with varying amounts of gravel. Sam (SP) and sand with silt and gravel 

(SP-SM) comprise the coarse alluvium. A layer of fine alluvium which 

consists of lean clay with sand (CL) was encountered at the bottom of the 

boring for MW-8. Lenses of silt, silty sand and sand were encountered at 

varying depths. Soil borings B-5 and B-10 and monitoring well MW-8 

terminate in alluvium; whereas, Il'Dnitoring wells MW-7 and MW-9 terminate in 

glacial till. The soil boring depths vary between 33 and 56. 5 feet below 

the ground surface; however, the surface elevations also vary considerably 

at the site. The locations of the soil borings and monitoring wells are 

presented in Figure 2. 

2.2 Groundwater Elevations 

Cepth to groundwater measurements were obtained from all monitoring wells at 

the site on October 3, 1988, January 9, April 3, July 5 and July 11, 1989. 

DJ.ring the sampling interval the groundwater table exhibited seasonal 

fluctuations of approxbrately 1. 58, O. 55 and 4. 38 feet at monitoring well 

MW-7, MW-8 and MW-9 respectively. Water table elevations, in general, 

declined from October 1988 until April 1989. SUbsequent water table 

----------------, ~~~~ Cl!SClnQ _______________ _, 
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#4231 88-521 Pc:ge 6 

elevation measurements in:licated a rise in the water table. 'Ihe water 

table information is sumrrarized in Table 1. '!he inferred grourrlwater flow 

direction trerrls southwest towards Medicine I..ake (Figure 3) . 

2.3 Olemistry Results 

Groundwater quality samples were collected from monitoring wells MW-7, MW-8 

and MW-9 on a quarterly basis beginning Octot:er 1988. 'Ihese samples were 

ret:unled to 'ICI''s chemistry laborato:ry for analysis to quantify benzene, 

ethyl benzene, toluene, xylenes and total hydrocarbons as gasoline 

concentrations. '!he chemical results are presented as Table 2. No free 

prcx:luct was documented in the monitoring wells on site during this sampling 

phase. 

TABLE 1 

Water Table Elevation Data 
Quarterly Monitoring Re:E)Ort 
Golden Valley Mobil #05-GOD 

Golden Valley, Minnesota 
#4231 88-521 

Water Table Water Table 
Elevation Elevation 

Water Table 
Elevation 

Water Table 
Elevation 

I 
I 
I 

I 
I 
I 
I 
I 
I 

~l I 
\J 

Well Too of Riser (10-05-88) (1-9-89) ( 4-3-89) (7-5-89) /fvJ 
MW-7 96.41 71.42 69.72 70.06 

MW-8 89.27 55.70 55.65 55.64 

MW-9 101.77 81.20 79.54 74.32 

64.10: 1 ;;_-
CJ \. 

56.07 ,:..\. -'-~ ; 
' " \.J 

/ \~ 
84.22 ~ 

Note: All elevations measured in feet and referenced to a local datum 
arlJitrarily set at 100.00. 

'----------------, ~2..~ Cfi!SClnQ ______________ ___. 
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TABIE 2 

Water Quality re.ta 
Quarterly Monitoring Report 
Golden Valley Mobil #05--GOD 

Golden Valley, Minnesota 
#t231 88-521 

Total 
Hydrocarbons 

Location rate As Gasoline Benzene Benzene Toluene Xylenes MDL 

MW-7 10-05-88 ND ND ND ND ND 1 
1-09-89 15 2 ND ND ND 1 
4-03-89 ND ND ND ND ND 1 
7-05-89 ND ND ND ND ND 1 

MW-8 10-05-88 ND ND ND ND ND 1 
1-09-89 ND ND ND ND ND 1 
4-03-89 ND ND ND ND ND 1 
7-05-89 ND ND ND ND ND 1 

MW-9 10-05-88 ND ND ND ND ND 1 
1-09-89 ND ND ND ND ND 1 
4-03-89 ND ND ND ND ND 1 
7-05-89 ND ND ND ND ND 1 

All values re:porte::i as ug/L which are equivalent to parts per billion (ppb). 

MDL - Metha::l Detection Llnrit 
ND - Not Detected 

·I 
'I 
~I ...._ ______________ , ~u::'2..~ cest:lnQ ______________ __, 
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#4231 88-521 Pcq: 9 

'Ihe chemistry test parameters were not detected in any monitoring well 

during the first, third arxi fourth quarters' sampling events. 'Ihe sample 

from MW-7 exhibited concentrations of total hydrocarbons as gasoline and 

benzene during the second quarter sampling event. 'ICl' susp:cts that a water 

level in:licator probe ma.y have introouced trace amounts of hydrcx::artxm 

contamination to the well prior to sampling. 

Previously, soil samples were collected from soil borings B-1, B-2, B-3 and 

B-4 and analyzed to quantify total hydrcx::art:ons as gasoline, benzene, 

toluene and xylenes concentrations. 'Ihe analyses detected high 

concentrations of dissolved hydrcx::art:ons in a soil sample from boring B-4 at 

a sampling interval of 19.5 to 21 feet, and lcw concentrations in samples 

from B-1 and B-4 at a sampling inteJ:val of 9. 5 to 11 feet. 'Ihe laboratory 

results are listed in Table 3. 

3.0 DISaJSSICN 

A review of the boring legs for the site area indicate, in general, that the 
' 

sand and silty sand alltNitnn at depth is overlain by a till layer of 

variable thickness - approximately 15 to 20 feet. 'Ihis till layer is in 

turn overlain by fill rre.terial. 

'Ihe till layer is composed of sandy lean clay with intennittent clay layers. 

'Ihe soil characteristics of this type of till generally preclude the 

mobility of contaminants both laterally and vertically. 

----------------, ~~CY cest:ll'lQ _______________ _, 
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#4231 88-521 Pcge 10 

TABI.E 3 

Soil Sample Analytical Results (12-16-86) 
Mobil Oil Corporation Site #05-GOD 

Golden Valley, Minnesota 
#4231 88-521 

Total 
Hydrocarbons 

Boring Interval (ft) As Gasoline Benzene Toluene Xylenes MDL 

B-1 9.5 - 11 39 ND 1 8 1 
19.5 - 21 ND ND ND ND 1 
29.5 - 31 ND ND ND ND 1 

B-2 9.5 - 11 ND ND ND ND 1 
19.5 - 21 ND ND ND ND 1 
29.5 - 31 ND ND ND ND 1 

B-3 9.5 - 11 ND ND ND ND 1 
19.5 - 21 ND ND ND ND 1 
29.5 - 31 ND ND ND ND 1 

B-4 9.5 - 11 23 ND 4 20 1 
19.5 - 21 650,000 22,000 45,000 115,000 1 
29.5 - 31 ND ND ND ND 1 

All results expressed as ugjkg which is equivalent to parts per billion 
(ppb). 

ND - Not Cetected 

.__ ______________ , ~C'w' Cest:lnQ ______________ __. 
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Significant hydrocarlxm concentrations were detected at a depth of 19. 5 to 

21 feet in soil boring B-4 in 1986. 

TCI' observed the excavation of a 1000 gallon diesel fuel tank at the site in 

January 1987. 'Ihe approxima.te ] :cation of the tank is shown in Figure 2. 

The excavated soils were screened with an OVA-128 portable organic vapor 

detector. OVA readings of 98 parts per million (ppm) and 108 ppm total 

o:rganic vap:,rs were documented. Strong :petroleum-like odors and staining 

were present in the soils. 

The excavation was tenninated when visual and olfactory evidence in:iicated 

that no contaminated soil remained in the subsurlace. Approximately 50 

cubic yards of soil was excavated and removed from the site. Sandy lean 

clay and clean fill from the original tank installation comprised. the bulk 

of the excavated soils. TCI''s rep:,rt dated January 27, 1987 is included as 

Ap:perxlix A. 

No groundwater contamination at or above the method detection limit was 

detecte:i in the grourrlwater samples from monitorirg wells MW-8 and MW-9. 

Trace concentrations of :petroleum hydrocarbons were quantified in MW-7 

during the secorrl sampling event in January 1989 . SUbsequent chemical 

analysis perfonne::i in April and July 1989 on MW-7 indicated non-detected 

concentrations for all test parameters. As stated previously, 'I'CI' suspects 

that the water level in:iicator probe may be responsible for the trace 

concentrations detected in the water sample. 

.__ _______________ ii; ~C't' Cli!SClnQ ---------------....! 
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Based upon the results of the quarterly monitorin; prograrn it is TCT's 

opinion that no irrpact to the groundwater has occurred from the hydrocarbon

irrpacted soils remaining at the site. We would expect that the hydrocarbons 

remaining in the soil will di::;perse through bicx:legradation and other 

natural processes. 

4. 0 ~CR, 

Based upon the results of the one year quarterly m:::initorin; program and the 

prior remedial action consistin; of contaminate::l soil excavation and 

removal, TCT feels that groundwater restoration at this site is not 

warrante::l. Havin; successfully met the directive guidelines required by 

MFCA, 'ICI' recornrnen::ls that no further site monitorin; take place and the 

site be approved for project closure by the MFCA. 

5.0 STAND7ffiD OF CARE 

The recorranerxlations co~tained in this report represent our professional 

opinions. 'Ihese opinions were arrived at in acx:ordance with currently 

accepte::l hydra3'eol~ic and engineerin; practices at this time and location. 

Other than this, no warranty is implied or interrled. 

'-----------------, ~~"_!;!.~ cest:lnQ ----------------
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'Ihis report was written by: 

Date: August 2. 1989 

'Ihis report was reviewed by: 

Date: August 2. 1989 

Proofread by: 
../ 

#4231 88-521 Pcge 13 

o6J~\i~.v7~ 
Damon M Powers 
GeolO:Jical E:r"gineer/Proj ect Manager 

~c&-0 0-.. u__)~~'-
Robut A Wojciak 
r2na9er/UST Proqram 
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HYDROGEOLOGIC SETIING AND GROUND VATER CONTAMINATION CHARACTERIZATION 
PETROLEUM RELEASE SITES 

Minnesota Pollution Control Agency 
Tanks and Spills Section 

May 1991 

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

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

1. 

At 
of 
in 
be 

2. 

3. 

4. 

5. 

Identify and describe the geologic units in which ground water has been 
impacted by the petroleum release. Vhat is the thickness (or estimated 
thickness) and estimated lateral extent of the impacted unit? 
Des Moines Lobe Glacial Till (Meyer, 1985) interbedded.perched layers of sand 
and sandy clay. One to two feet thick. Lateral extent approximately 10-20 
feet. 

all sites with ground water moni~oring wells, the RI must include an estimate 
hydraulic conductivity·, -and pro\ride estimates of the ground water velocity 
the impacted unit. Documentation of how you arrived at these estimates must 
provided. 

Vhat is the hydraulic conductivity, effective porosity, hydraulic gradient, 
estimated ground water velocity and fiov direction in the impacted unit? 
Since ground water is contained in thin laterally limited porous sediments, 
these parameters were not calculated. 

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

Benzene _3=2~,~PO~O ___ __,_~ 
(Vell No . ..Q2__, Date 11/12/90) 

Total Hydrocarbons _2~5~0~,0~0~0~----
(Vell No. _QL, Date11/12/90) 

Vhat is the maximum concentration of benzene 
detected at or beyond the property boundary? 

and total hydrocarbons 
(ppb units) 

Same as above. 
Benzene Total Hydrocarbons 
(Vell No. 

' 
Date ) (Vell No. , Date ) ---- -----

Do contaminant concentrations for any compound exceed the Recommended Allowable 
Limits (RALs), at, or beyond the site boundaries? (Yes/No) ......•...... I YES 

Compound Benzene (Yell No. 02 , Date.11/12/90 ) 
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Hydrogeologic Setting and Ground Vater Characterization 
Page 2 
May 1991 

6. 

7. 

8. 

Do sources of contamination (including contaminated .soil) remain at the site? 
(Yes/No) ..•.....••...•...•...••...••...••.............•................. I YES 
If Yes, briefly describe. 
Petroleum impacted soil around the gasoline UST basin 

Is municipal water supply available at the site and within one mile downgradient 
of the site? (Yes/No) ................................................. -1 YES 

Are there presently any water wells which use the impacted aquifer located 
within one half mile downgradient of the site, or one mile downgradient of the 
site if the aquifer material is fractured? (Yes/No) .................... 1-N~O.__ 

9. 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) ...••..............•....•... I NO I 

If you answered No to questions 8 and 9, please skip to question 10 and continue. 

If you answered yes to question 8 or 9, and yes to question 5, corrective action will 
likely be required to re.mediate 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: 

Compliance point: 

The RALs for VOCs and 1 part per million total 
hydrocarbons. 

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 vhen 
designing corrective actions for sites of this type please see the attached KPCA 
"Corrective Action Design for Ground Vater Remediation to RALs" (Kay 1991) document. 

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

10. Are there nonpotable water supply wells which use the impacted unit downgradient 
of the site? (Yes/No) ................................................... lriQ__I 

11. Does the plume currently discharge to surface water? (Yes/No) ........... IN~Q....__ 
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 , Ethyl Benzene , Toluene , Xylenes 
Total Hydrocarbons_· __ 

If the ansver to question nuaber 11 is yes, the use category of the surface vater 
body should also be determined, in accordance with Minn. Rules ch. 7050, and 
reported. 
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12. Does the plume have a projected point of entry to surface water? 
(Yes/No) ................................................................. I NO 
If yes, what is the distance from the downgradient edge of the plume to th_e __ 
surface water body? 

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

13. Is the impacted unit a bedrock aquifer? (Yes/No) ........................ I~ 

14. Has contamination from the site impacted a quaternary surficial or buried 
aquifer that is presently used as a drinking water aquifer anywhere within a two 
mile radius of the site? (Yes/No) ...•...........•...•....•...••......... 1 NO I 

Stop here if you answered yes to question 13 or 14. If you answered no to both 
questions 13 and 14, please continue. 

15. Identify and describe the uppermost drinking water aquifer in the site vicinity. 
Vhat is the depth to the top of the uppermost drinking water aquifer? Vhat is 
the water level in the uppermost drinking aquifer? Nearest well (204375) 
approximately 40 feet lower than the site. Therefore the depth and water level of 
uppermost drinking water aquifer is approximately 90 feet bgs. 

16. Is there a confining unit between the impacted unit and the uppermost drinking 
water aquifer? Vhat is its thickness and extent? 
Approximately 30 feet of clay separates the impacted perched sand layer from the 
top of drinking water sand unit. 

17. Is the uppermost drinking water aquifer a karst unit or a sole source aquifer? 

No 
18. Are there any existing or abandoned wells within approximately 1,000 feet 

downgradient of the site? 

Yes 

19. Are there any other site specific conditions which increase the risk of cross 
contamination from the impacted unit to a drinking-water aquifer? 

No 

20. Based on the answers to questions 14 through 18 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 contaminated ground water is limited to th!n areally lim!ted shallow sand layers 
that are ·separated from the drinking water aquifer by approximately 30 feet of 
clay; therefore, the risk is low. 

,, 
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1.0 INTRODUCTION 

1.1 Purpose 

EnecoTech Midwest, Inc. (EnecoTech) was retained by Sinclair Marketing, Inc. (Sinclair) on 
October 12, 1990 to perform a site investigation at the Sinclair Station at 9456 Medicine Lake 
Road, New Hope, Minnesota. The investigation was in response to data collected during 
underground storage tank (UST) removal activities conducted on April 11 through April 13, 1990 
by EnecoTech. The data indicated that site soils had been impacted by a petroleum hydrocarbon 
release. The purpose of the investigation was to: 

1.2 

o Determine the nature, extent and magnitude of hydrocarbon release(s) to site soils; 
and 

o Provide options and recommendations for remediation of hydrocarbon impacts, if 
necessary. 

Scope-of-Work 

An investigation scope-of-work for the site was developed and implemented by EnecoTech with 
the approval of Sinclair. The scope-of-work involved the characterization of site geology, 
hydrogeology, soil quality, ground water quality, and potential hydrocarbon sources. 
Characterization of these items was accomplished by: 

o Drilling eight (8) soil borings, 
o Installing two (2) ground water monitoring wells, 
o Logging geologic materials encountered in the borings, 
o Monitoring soil gas vapors with an OVM Systems photo-ionizer (PID), 
o Collecting soil and ground water samples for laboratory analyses, 
o Performing ground water level measurements, 
o Conducting a ground water receptor survey, 
o Conducting a vapor survey. 

Field activities were initiated on October 12, 1990 and completed on July 10, 1991. 

1.3 Previous Work and Reports Summary 

An "Underground Storage Tank Excavation Report" for the subject location (Appendix A) 
summarized tank excavation activities performed at the site on April 11 through 13, 1990. This 
report was completed before the MPCA Excavation Report For Petroleum Release Sites format 
was available. Therefore this report was not rewritten in the MPCA format. A summary of the 
UST excavations is provided below: 

o One 6,000 gallon unleaded gasoline UST, one (1) 1,000 gallon consumptive use fuel 
oil UST, and one (1) 560 gallon waste oil UST were excavated at the subject location 
on April 11 through 13, 1990. 
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o The bottom one-third of the 6,000 gallon unleaded gasoline UST was moderately 
corroded and exhibited several one inch diameter corrosion indentations that did not 
appear to breach the tank wall. One 1/8 inch diameter hole was observed at the base 
of the 1,000 gallon fuel oil UST. The 560 gallon waste oil UST did not exhibit any 
signs of corrosion. 

o Soils in the excavations consisted of coarse grained sand backfill surrounded and 
underlain by brown to gray silty clay. 

o A one inch thick layer of water was observed in the base of the 6,000 gallon 
unleaded gasoline UST excavation basin. 

o OVM readings collected from the 6,000 gallon unleaded gasoline UST excavation 
ranged from 154 to 382 parts per million (ppm). OVM readings collected from the 
560 gallon waste oil UST excavation ranged from 32 to 142 ppm. The presence of 
surface and subsurface structures near the 6,000 gallon unleaded gasoline UST and 
the 560 gallon waste oil UST prohibited a complete excavation of all the impacted 
soil. OVM readings above background levels were not detected in the 1,000 gallon 
fuel oil UST excavation. 

o The 6,000 gallon unleaded gasoline UST basin soil sample (15-TP-01) contained no 
detectable levels of benzene, 15 ppm toluene, 13 ppm ethylbenzene, 77 ppm total 
xylenes, and 400 ppm total petroleum hydrocarbons as gasoline (TPH-gasoline). 

o The 560 gallon waste oil UST basin soil sample (TP-02-08) contained 0.51 ppm 1,2 
dichloroethane, 0.34 ppm ethyl ether, 0.39 ppm benzene, 1.2 ppm toluene, 0.46 ppm 
ethylbenzene, 4.3 ppm total xylenes, and 9,000 ppm total petroleum hydrocarbons as 
fuel oil (TPH fuel oil). This sample also contained 0.050 ppm PCB, 5 ppm 
chromium, 16 ppm lead and 0.06 ppm mercury. 

o The 1,000 gallon fuel oil UST basin soil sample (TP-03-05) did not contain any 
benzene, toluene, ethylene, xylenes (BTEX), or TPH fuel oil. 

o A total of approximately 150 cubic yards of impacted soil was removed from the site 
and incinerated at C.S. McCrossan Asphalt Plant, Maple Grove, MN (Appendix B). 
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2.0 BACKGROUND INFORMATION 

2.1 Site Location. Description and Area Land Use 

The site is located at 9456 Medicine Lake Road, New Hope, Minnesota (Figure 1). At the time 
of the investigation, above ground structures included the station building and two pump islands 
located in the south central portion of the site (Figure 2). The below ground structures included 
two 6,000 gallon unleaded gasoline steel USTs and one 6,000 regular gasoline steel UST. These 
three USTs were located in the southeastern portion of the property. Land usage around the site 
includes the following: the Highway 169 entrance ramp to the west, an asphalt parking lot to the 
north, the Hillsboro Court Apartments to the east, and Medicine Lake Road to the south. A 
McDonalds Restaurant is located south of Medicine Lake Road. Southwest of the site a Union 
76 gasoline station is also located south of Medicine Lake Road (Figure 3). 

2.2 Site History 

Sinclair could not provide information concerning the history of the site prior to its ownership. 
Sinclair purchased the existing station from Texaco in the early 1970s, and tank records indicate 
that the tanks were installed in 1964. A 6,000 gallon UST was removed in April, 1990 and had 
been emptied and removed from service in July 1988. No information was available regarding 
the reasons for removing this UST from service. 

EnecoTech reviewed aerial photographs of the site in an attempt to determine previous use of the 
property. Aerial photographs taken in the following years were reviewed: 1937, 1945, 1957, 
1960, 1964, and 1971. All photographs older than the 1971 photograph indicated that the 
property was part of a farm and was not commercially developed. The exact parcel was located 
in the front lawn of the original farmhouse in photographs as recent as 1960. The 1964 
photograph, taken on October 14, 1964, indicates that the farmhouse had been removed and the 
site was in a state of construction. This corresponds with the tank records which indicate that 
the tanks were installed in 1964. Copies of the aerial photographs have been included as 
Appendix C. 

2.3 Tank and Line Tightness Test Results 

The most recent tank and line test results were provided to EnecoTech by Sinclair at the request 
of the MPCA. These tank and line tightness tests were conducted in July 1991. The results of 
These tests indicate that all tanks and lines currently in use at the site passed inspection with no 
evidence of leaks. Results of these tests have been included as Appendix D. 

Previous tank and line tightness tests were performed in January 1987 and November 1989. On 
both occasions the tank and line systems passed inspection with no evidence of leaks. 
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2.4 Regional Geology 

The geology of the region has been characterized from published Minnesota Geological Survey 
(MOS) information. Available information indicates that the region is underlain by Pleistocene 
age Des Moines Lobe clay till deposits consisting of gray and brown clay loam and loam with 
minor inclusions of sandy clay loam and sandy loam. The glacial deposits in this area range in 
thickness from approximately 100 to 200 feet (Bloomgren, 1979). 

2.5 Regional Hydrogeology 

The near surface regional aquifer in this area is an unconfined buried glacial aquifer. The ground 
water flow direction for this aquifer is east (Figure 4). Glacial deposits that underlie this area 
yield moderate amounts of water to wells. 

The major bedrock aquifers in the region are the St. Peter, Prairie du Chien - Jordan and Mt. 
Simon-Hinckley (Appendix E). These aquifers are approximately 100 to 800 feet below ground 
surface. The St. Peter sandstone yields 9 to 100 gallons per minute (gpm) and is primarily used 
for private domestic wells. The Prairie du Chien-Jordan and Mt. Simon Hinkley aquifer supply 
the majority of ground water to the region. Yields range from 85 to 2,765 gpm (Norvitch, et.al., 
1973.) 
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3.0 INVESTIGATION PROCEDURES 

3.1 Soil Boring and Monitoring Well Placement 

The locations of soil borings and monitoring wells were based on data from the UST basin 
excavations in an attempt to delineate the stratigraphic and areal extent of soil and ground water 
impacts. The soil boring locations were chosen to investigate the soil quality adjacent to and 
beneath the base of the waste oil and gasoline tank basins. The fuel oil UST basin was not 
impacted and therefore did not require investigation (Figure 5). Written pennission was obtained 
from the east adjacent property owner prior to drilling offsite soil borings (Appendix F). 

3.2 Soil Boring Advancement 

Soil boring activities were initiated on October 12, 1990 and completed on July 10, 1991. 
Exploration Technology, Inc. (ETI) of Eden Prairie, Minnesota and Thein Well Company of 
Shakopee, Minnesota performed drilling activities under EnecoTech supervision. Drilling 
equipment was cleaned by field personnel prior to the drilling of the first soil boring and after 
each soil boring completion. Cleaning was performed with a high pressure washer and potable 
water. An EnecoTech geologist monitored cleaning activities and inspected the augers to ensure 
decontamination had been achieved. 

A total of 10 boreholes (8 soil borings, 2 monitoring wells) were completed to depths ranging 
from 21 to 61 feet bgs. The soil borings and 2 inch diameter monitoring wells were drilled using 
a 6 3/4 inch O.D. hollow stem auger. The EnecoTech geologist logged each borehole by 
describing the geologic materials encountered in the subsurface (Appendix G). 

3.3 Soil Sample Collection and Logging 

Soil samples were collected with a split spoon sampler. Split spoons were decontaminated prior 
to sampling, using a detergent-distilled water-methanol-distilled water rinse cycle. In general, 
samples were collected at 5 foot intervals to the final bottom hole depths. Soil samples were 
screened with a Thermo Environmental Organic Vapor Meter (OVM) photoionization detector 
calibrated to 100 ppm isobutylene. OVM readings of soil samples were taken using the MPCA 
jar headspace analysis technique. The soil sample from each borehole or horizon that contained 
the highest concentration of organic vapors was placed in laboratory prepared containers. All 
samples were labeled, stored on ice, and shipped with a chain of custody form to Interpoll 
Laboratories (Interpoll), in Circle Pines, MN (Appendix H). 

The soil samples were analyzed for the chemical constituents shown in Table 1. 
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3.4 Monitoring Well Installation 

Two monitoring wells, MW-01 and MW-02, were installed within the site property boundaries 
(Figure 5). The two monitoring wells were installed and completed in the same manner. A ten 
(10) ft section of 2 inch diameter stainless steel #10 slot screen was installed with black iron riser 
pipe extending up to approximately 2.5 ft above ground surface. Number 30 flint sand was 
added to a level approximately 2 ft above the top of the well screen. 

A layer of granular bentonite 2 to 3 ft thick was used to seal the top of the sand pack. A 
bentonite-cement slurry was placed from the bentonite seal to within 1 ft bgs. Cement mortar 
was used as the top seal to ground level elevation. Protective steel casings with locking caps 
were installed and bumper posts were placed as required by MDH regulations. Well construction 
diagrams for each monitoring well are provided in Appendix I. 

Monitoring wells were developed by bailing until clear water was obtained, or pH conditions 
stabilized. A disposable plastic bailer attached to a new nylon rope was used to evacuate water 
from each well. 

EnecoTech surveyed the monitoring well locations and elevations using a local benchmark with 
an assumed elevation of 100 ft. Top of casing elevation, surface elevation, and well location 
measurements were completed to facilitate hydrogeologic interpretations. 

3.5 Monitoring Well Sample Collection 

Ground water samples were collected from the monitoring wells on November 12, 1990, May 
30, 1991, and July 10, 1991. The procedure used to collect water samples from the wells 
consisted of the following steps. 

o Three well volumes were evacuated from each well using disposable plastic hailers; 

o After removal of three well volumes, a ground water sample was transferred directly 
from the bailer into laboratory prepared glass containers; 

o Samples were immediately placed on ice and stored thereafter at 4°C; 

o Sample numbers and bottle numbers were entered directly into a field log book; and 

o A chain of custody form was completed and submitted with the samples. 

Ground water samples collected November 12, 1990 were analyzed by Interpoll for MDH 465C 
volatile parameters including BTEX, TPH-gas and TPH-fuel oil. In addition to these constituents, 
the ground water samples collected on May 30, 1991 and July 10, 1991 were analyzed for MTBE 
and lead. Interpoll utilized MDH 465C and EPA Methods SW-846, 8020; SW-846, 8015; SW-
846, 3510/8015; and SW-846, 6010. 

EnecoTecli 
6 

F-NVIRONMENfAL CONSUi TANTS 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3.6 Fluid Level Measurements 

Water level measurements were performed by EnecoTech on November 12, 1990, May 30, 1991, 
and July 26, 1991. Measurements were taken with an oiVwater interface probe. The use of this 
instrument allows for the detection of free product floating on top of the water table as well as 
depth to ground water measurements. Measurements were taken to within 0.01 ft from a specific 
datum point at the top of the casing. The probe was decontaminated with a detergent-distilled 
water-methanol distilled water rinse sequence between measurements to preclude cross
contamination of monitoring wells. 

3.7 Vapor Survey 

A vapor risk assessment and survey was completed in accordance with guidelines presented in 
the MPCA guidance document "Petroleum Vapor Risk Assessment and Survey - May 8, 1990". 
The main purpose of this survey was to determine the potential for petroleum vapor impacts to 
subsurface utility corridors or basements. Ambient air within manholes near the site was 
measured for petroleum vapors using an OVM. 

3.8 Survey of Potential Ground Water Receptors 

A ground water receptor survey was completed in accordance with guidelines presented in the 
MPCA guidance document "Ground Water Receptor Survey - May 1991 ". The main purpose 
of this survey was to determine if the potentially impacted aquifer was used for a water supply 
within a one-mile radius of the site (Appendix E). Well logs of registered wells were obtained 
within this area. In addition, adjacent property owners were surveyed regarding unregistered 
wells. 
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4.0 RESULTS 

4.1 Site Geology 

The soil beneath the site has been characterized to a depth of 61 ft below ground surface (bgs) 
by logging soil samples obtained from soil borings (Figures 6, 7, 8, and 9; Appendix G). The 
site is underlain by a brown and gray silty sandy clay to a depth of approximately 44 ft This 
clay layer contains 2 to 5 ft thick discontinuous layers of silty and clayey fine to medium grained 
sand. A locally continuous 0.5 to 2 ft thick sand layer was encountered at a depth of 
approximately 10 ft bgs. This lens was encountered in soil borings SB-02, SB-04, SB-08, and 
SB-09. The clay layer was underlain by a fine to medium grained sand unit that is at least 17 
ft thick. 

4.2 Site Hydrogeology 

Perched layers of water were encountered in soil borings SB-04, SB-07, SB-08, and SB-09; and 
monitoring wells MW-01 and MW-02. The layers were encountered at various depths from 9 
to 41 ft bgs. Commonly, the perched water was found in silt or sand layers within the main 
surficial clay unit at depths from approximately 9-15 ft bgs. None of the saturated layers were 
thicker than 2 to 3 ft or deeper than 41 ft bgs. Water levels in MW-01 were approximately 42 
ft bgs, whereas water levels in MW-02 ranged from approximately 8 to 14 ft bgs (Figures 10 and 
11; Table 2). 

4.3 Soil Data 

4.3.1 Soil Sample Organic Vapor Data 

Organic vapors were detected at levels from 3 to 965 ppm at depths from 4 to 41 ft bgs. 
The highest value (965 ppm) was recorded from the 9 to 11 ft sample in soil boring SB-
02. Significant concentrations of organic vapors (greater than 10 ppm) were detected in 
soil samples from MW-02, SB-02, SB-03, SB-04, SB-05, SB-08 and SB-09. Significant 
thicknesses of impacted soil (greater than 5 ft) were detected in SB-02, SB-08, SB-09 and 
MW-02. No organic vapors were detected in soil boring samples from MW-01 or SB-06 
(Table 3). 

4.3.2 Soil Sample Laboratory Analytical Data 

Soil samples were collected from depths of 9 to 59 ft bgs for laboratory analysis (Table 
4, Figure 12, Appendix J). Benzene was detected at concentrations of 0.09 ppm (SB-04-
24) to 0.95 ppm (SB-08-34). TPH-gas was detected at concentrations of 2.1 ppm (SB-04-
24) to 47 ppm (SB-08-34). TPH-fuel oil was encountered at concentrations of 8.4 ppm 
(SB-04-09) to 220 ppm (SB-08-10). However, all of the samples with petroleum fractions 
identified as fuel oil were described as having chromatographic patterns that did not 
match fuel oil, but a lighter grade petroleum (see lab data footnotes, Appendix J). 
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4.4 Ground Water Data 

The ground water samples collected from MW-01 did not contain BIBX or other MDH 465C 
analytes (Table 5, Figures 13 and 14). However, the November 1990 sample contained TPH-gas 
and TPH-fuel oil at concentrations of 0.018 ppm and 0.680 ppm, respectively. The November 
1990 MW-02 ground water sample contained 32 ppm benzene, 250 ppm TPH-gas, and 48 ppm 
TPH-fuel oil. In addition, 1,2 dichloroethane was detected at a concentration of 0.032 ppm 
(Table 6, Figure 15). 

The concentrations of the petroleum constituents detected in MW-02 during November 1990 
decreased by May 1991 to 19 ppm benzene, 102 ppm TPH-gas, and 26 ppm TPH-fuel oil (Figure 
16). However, an increase in solvent constituents was detected in the May/July 1991 samples 
(Table 6). Tetrahydrofuran (THF) was detected at concentrations from 0.0011 ppm in MW-01 
to 16 ppm in MW-02. Ethyl ether (1.2 ppm) and methyl ethyl ketone (MEK) (2.0 ppm) were 
also detected in MW-02. These compounds are commonly misidentified in laboratory reports due 
to the similarity of their chromatographic patterns to those of other hydrocarbon constituents. 
This issue has been recognized by the MPCA, and an explanatory letter from Interpoll has been 
provided at the beginning of the lab reports in Appendix J. 

4.5 Petroleum Vapor Assessment Survey 

Figure 17 shows the results of a utility corridor vapor survey that was performed on September 
3, 1991. No basements existed in the buildings occupied by McDonalds or Union 76. Since soil 
impacts did not extend beyond the Sinclair property to the east, the Hillsboro Court apartment 
basement was not surveyed for petroleum vapors because the vapor risk was considered low. 
The vapor readings with the PID and explosimeter were non-detectable. 

4.6 Survey of Potential Ground Water Receptors 

MPCA guidelines require that potential ground water receptors be identified. The following text 
addresses Items 1, 3 and 4 of the MPCA Ground Water Receptor Survey document (May 1991). 
Documentation for Items 2, 5, 7, and 8 are included in Appendix E. Since a municipal water 
supply is readily available in the area, no research was performed for Item 6. None of the 
registered wells produced water from the shallow perched saturated zone, within the remedial 
investigation area. 

1) The subject property is located in an urban area and, therefore, a municipal water 
supply is available in the site vicinity . 

2) The City of New Hope (City) was contacted regarding possible unregistered water 
wells in the area. City personnel indicated· that the city does not keep private well 
records. 

3) No abandoned or existing water wells were present on the adjoining properties 
according to the property owners (Appendix E). 
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5.2 

Only one deep soil sample contained elevated concentrations of TPH-gas. Sample SB-08-
34 contained 47 ppm TPH-gas. Furthermore, elevated soil vapors from split spoon 
samples were encountered in this borehole from 12 to 39 ft bgs. 

Nature and Extent of Ground Water Impacts 

Ground water occurrences within the investigation area were encountered in thin (3-5 ft 
thick), discontinuous interbedded sand layers. No laterally continuous aquifers were 
encountered during the investigation. Even though sample MW-02 contained elevated 
concentrations of gasoline and solvent constituents, the saturated sand lens that is 
penetrated by this well is limited to the area immediately adjacent to the UST basin. 
Therefore, the distribution of this impacted ground water is similarly limited. 

The concentrations of petroleum constituents detected during November 1990 decreased 
by May 1991. Benzene decreased from 32 ppm to 19 ppm; and TPH-gas decreased from 
250 ppm to 102 ppm. 
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5.0 DISCUSSION 

5.1 Nature and Extent of Soil Impacts 

The following discussion of the petroleum hydrocarbon distribution in soil incorporates the data 
that was collected during the UST excavations as well as data collected during the soil boring 
investigation. For the purposes of this discussion, significant impacts are based on the MPCA 
action guideline of TPH-gas or TPH-fuel oil concentrations greater than 50 ppm. 

5.5.1 Horizontal Distribution 

The horizontal extent of petroleum hydrocarbon impacted soil encountered during this 
investigation is shown in Figure 18. The gasoline UST basin impacted area is defined 
by MW-01, SB-02, SB-03, SB-04, and SB-05. These boreholes define the perimeter of 
the impacted area (Figures 19, 20, and 21). The lateral extent of this impact was 
apparently limited by the low permeability of the native clay. The locally continuous sand 
lens that was described in Section 4.1 (Figure 21) was impacted by petroleum releases 
from the Sinclair gasoline UST basin and possibly by releases from Union 76 Station 
(MPCA LEAK#0000183) south of Medicine Lake Road. 

EnecoTech obtained the Twin City Testing (TCf) remedial investigation report for the 
Union 76 Station site (Appendix K). This station was formerly owned by Mobil Oil 
Corporation. The remedial investigation of this site was initiated in April 1987. Soil 
boring soil sample analytical data is presented in this report from B-1, B-2, B-3, and B-4. 
Soil samples from the interval 9.5 to 11.0 ft bgs in soil borings B-1 and B-4 contained 
elevated concentrations of total hydrocarbons (39 ppm and 23 ppm, respectively). This 
interval is approximately the same depth from which petroleum impacts were detected on 
the Sinclair property. The TCT report suggested that perched ground water flow from the 
former Mobil site was southwest away from the Sinclair station. However, the report also 
stated that the depth to the phreatic surface varies considerably and may be due to 
waterbearing sand and silt layers which are encountered at varying depths. With these 
widely variable ground water depths it is doubtful that any reliable flow direction 
information can be derived from this data. 

Soil boring SB-03 was primarily drilled to investigate the impacted soil that was 
encountered during excavation of the waste oil UST. The soil vapor and laboratory 
analytical data indicate that the elevated concentrations encountered in the UST basin 
(9,000 ppm TPH-fuel oil) were limited to a thin (1-2 ft) localized portion of the UST 
basin. 

5.5.2 Vertical Distribution 

The vertical distribution of the petroleum impacted soil is limited to the 2 ft thick lens 
that has been described in previous sections (Figures 11 and 13). The downward 
movement of gasoline in this area was apparently limited by the low hydraulic 
conductivity of the native clay. 
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6.0 REMEDIAL INVESTIGATION SUMMARY 

One 6,000 gallon unleaded gasoline UST, one (1) 1,000 gallon consumptive use fuel oil 
UST, and one (1) 560 gallon waste oil UST were excavated at the subject location on 
April 11 through 13, 1990. 

OVM readings collected from the 6,000 gallon unleaded gasoline UST excavation ranged 
from 154 to 382 ppm. OVM readings collected from the 560 gallon waste oil UST 
excavation ranged from 32 to 142 ppm. The presence of surface and subsurface 
structures near the 6,000 gallon unleaded gasoline UST and the 560 gallon waste oil UST 
prohibited a complete excavation of all the impacted soil. OVM readings above 
background levels were not detected in the 1,000 gallon UST excavation. 

The 6,000 gallon unleaded gasoline UST basin soil sample (15-TP-01) contained no 
detectable levels of benzene, 15 ppm toluene, 13 ppm ethylbenzene, 77 ppm total xylenes, 
and 400 ppm total hydrocarbons as gasoline (TPH-gas). 

The 560 gallon waste oil UST basin soil sample (TP-02-08) contained 0.51 ppm 1,2 
dichloroethane, 0.34 ppm ethyl ether, 0.39 ppm benzene, 1.2 ppm toluene, 0.46 ppm 
ethylbenzene, 4.3 ppm total xylenes, and 9,000 ppm total hydrocarbons as fuel oil (TPH
fuel oil). This sample also contained 0.050 ppm PCB, 5 ppm chromium, 16 ppm lead and 
0.06 ppm mercury. 

The 1,000 gallon fuel oil UST basin soil sample (TP-03-05) did not contain any BTEX 
constituents or TPH-fuel oil. 

A total of approximately 150 cubic yards of impacted soil were removed from the site 
and incinerated at C.S. McCrossan Asphalt Plant 

The soil underlying the site has been characterized to a depth of 61 ft bgs by logging soil 
samples obtained from soil borings. The site is underlain by a brown and gray silty 
sandy clay, to a depth of approximately 44 ft. This clay layer contains 2 to 5 ft thick 
discontinuous layers of silty and clayey fine to medium grained sand. The clay layer is 
underlain by a fine to medium grained sand unit that is a least 17 ft thick. 

Perched layers of water were encountered in most of the soil borings and monitoring 
wells with the exception of SB-05 and SB-09. The layers were encountered at various 
depths from 9 to 41 ft bgs. Commonly, the perched water was found in silt or sand layers 
within the main surficial clay unit. None of the saturated layers were thicker than 2 to 
3 ft or deeper than 41 ft bgs. 

Significant concentrations of organic vapors (greater than 10 ppm) were detected in soil 
samples from MW-02, SB-02, SB-03, SB-04, SB-05, SB-08, and SB-09. However, 
significant thicknesses of impacted soil (2 ft or greater) that exceeded the MPCA 
guideline of 50 ppm for TPH were only detected in soil borings SB-08 and SB-09. This 
area is probably hydraulically connected to the UST systems on the Sinclair and/or Union 
76 properties by a 2 ft thick sand lens at approximately 10 ft bgs. 
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0 The ground water samples collected from MW-01 did not contain BTEX or other MDH 
465c constituents. The November, 1990 sample contained TPH-gas and TPH-fuel oil at 
concentrations of 0.018 ppm and 0.680 ppm, respectively. 

The concentrations of the petroleum constituents detected in MW-02 decreased by May 
1991 to 19 ppm benzene, 102 ppm TPH-gas, and 26 ppm TPH-fuel oil. An increase in 
solvent constituents was detected in the May 1991 samples. Tetrahydrofuran (THF) was 
detected at concentrations from 0.0011 ppm in MW-01 to 16 ppm in MW-02. Ethyl ether 
(1.2 ppm) and methyl ethyl ketone (MEK) (2.0 ppm) were also detected in MW-02. The 
presence of these compounds is questionable, however, due to the limitations of the 
analytical equipment method employed and the lack of a clear source. 
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8.0 RECOMMENDATIONS/CORRECTIVE ACTION DESIGN 

EnecoTech recommends no further action at the subject site. This recommendation is based upon 
several factors, including; limited vertical and areal extent of soil hydrocarbon impacts; limited 
concentrations of soil hydrocarbon impacts; reducing concentrations of soil hydrocarbon impacts; 
limited presence of ground water impacts in discontinuous perched ground water layers; and a 
lack of potential receptors in the area. 
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TABLE 1 
SOIL ANALYTICAL DATA - REQUESTED ANALYSES 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE RD, NEW HOPE, MN 

HOLE SAMP#/ TPH-
DEPTH (FT) BTEX MDH465C MTBE LEAD TPH-GAS FUEL OIL PCB 

MW-01-39 X X X 
MW-01-59 X X X 

MW-02-09 
MW-02-14 

SB-02-14 
SB-02-34 

SB-03-09 
SB-03-19 

SB-04-09 
SB-04-24 

SB-05-12 
SB-05-24 

SB-06-46 

SB-07-14 
SB-07-24 

SB-08-10 
SB-08-34 

SB-09-10 
SB-09-34 

BTEX 

MDH465C 

MTBE 
LEAD 
TPH-GAS 
TPH

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 

X 
X 

X 
X 

X 
X 

= BENZENE, TOLUENE, ETHYLBENZENE, XYLENE, EPA METHOD 
SW-846, 8020. 

X 
X 

= MINNESOTA DEPARTMENT OF HEALTH METHOD 465C FOR VOLATILE 
CONSTITUENTS. 

= METHYL TERTIARY BUTYL ETHER EPA METHOD SW-846, 8020. 
= EPA METHOD SW-846, 6010. 
= TOTAL HYDROCARBONS AS GASOLINE EPA METHOD SW-846, 8015. 

FUEL OIL= TOTAL HYDROCARBONS AS FUEL OIL EPA METHOD SW-846, 
3510/8015. 

PCB = POLYCHLORINATED BIPHENYL EPA METHOD SW-846, 8080. 
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TABLE 2 
SINCLAIR SERVICE STATION 

9456 MEDICINE LAKE RD, NEW HOPE, MN 
GROUND WATER ELEVATION DATA 

LEVEL TOC WATER 
WELL# DATE ELEV LEVEL 
-------- -------- ------ ------
MW-01 
MW-01 

MW-02 
MW-02 

11/12/90 103.98 43.55 
5/30/91 103.98 43.31 

11/12/90 103.59 16.06 
5/30/91 103.59 10.40 

= TOP OF RISER PIPE CASING 
= PRODUCT 
=GROUNDWATER 
= PRODUCT LAYER NOT DETECTABLE 

PROD. 
THICK 
------

0.00 
0.00 

0.00 
0.00 

GW 
ELEV 
------

60.43 
60.67 

87.53 
93. 19 

TOC 
PROD. 
GW 
0.00 
NOTE ALL MEASUREMENTS ARE REPRESENTED IN FEET. 



-------------------
TABLE 3 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD, NEW HOPE, MINNESOTA 

SOIL ORGANIC VAPOR DATA 

BORING/ 
WELL# 0-4 4-6 9-11 14-16 19-21 24-26 29-31 34-36 39-41 44-46 49-51 54-56 59-61 
------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------
MW-01 0 0 0 0 0 0 0 0 0 0 0 0 0 
MW-02 0 0 11 797 86 3 
SB-02 0 548 965 148 15.6 4.3 0 0 
SB-03 0 3.7 16.3 0 0 
SB-04 0 0 579 9 0 0 0 
SB-05 0 13 3 0 0 0 0 
SB-06 0 0 0 0 0 0 0 0 0 0 
SB-07 0 0 0 9 0 0 0 
SB-08 0 0 0 104 54 42 30 127 30 
SB-09 45 16 64 49 10 1 0 0 

ALL DATA REPRESENTED IN PARTS PER MILLION (PPM). 
BOREHOLE NOT DRILLED TO THIS DEPTH, OR SAMPLE NOT COLLECTED. 



I 
TABLE 4 

I SOIL ANALYTICAL DATA 
SINCLAIR SERVICE STATION 

9456 MEDICINE LAKE ROAD, NEW HOPE, MN 

I HOLE SAMP#/ SAMPLE ETHYL- TPH-
DEPTH (FT) DATE BENZENE TOLUENE BENZENE XYLENE TPH-GAS FUEL OIL 

I ---------- -------- ------- ------- ------- ------- -------- --------
MW-01-39 10/17/90 <0.06 < 0. 11 <0.05 <0.28 < 1 . 2 < 1 . 7 
MW-01-59 10/17/90 <0.06 < 0. 11 <0.05 <0.28 < 1.2 < 1 . 7 

I MW-02-09 10/17/90 0.40 < 0. 11 <0.05 <0.28 3.4 < 1 . 7 
MW-02-14 10/17/90 0.32 o. 77 0. 12 0.51 5.6 < 1 . 7 

I 
SB-02-14 10/17/90 0.73 0.95 0. 12 0.65 8.3 < 1 . 7 
SB-02-34 10/17 /90 <0.06 <0.11 <0.05 <0.28 < 1. 2 < 1. 7 

SB-03-09 10/17/90 <0.06 < 0. 11 <0.05 <0.28 * * 

I 
SB-03-19 10/17/90 <0.06 < 0. 11 <0.05 <0.28 * * 

SB-04-09 10/17/90 <0.06 < 0. 11 <0.05 <0.28 2 .1 8.4 
SB-04-24 10/17/90 0.09 <0.11 <0.05 <0.28 < 1.2 < 1. 7 

I SB-05-12 10/17/90 0. 72 0.69 0. 12 0.52 7.7 < 1 . 7 
SB-05-24 10/17/90 <0.06 < 0. 11 <0.05 <0.28 < 1.2 < 1 . 7 

I SB-06-46 4/05/91 <0.06 <0.11 <0.05 <0.28 <1.2 < 1. 4 

SB-07-14 4/05/91 <0.06 < 0. 11 <0.05 <0.28 < 1.2 < 1. 4 

I 
SB-07-24 4/05/91 <0.06 <0.11 <0.05 <0.28 <1.2 < 1.4 

SB-08-10 7/10/91 <0.30 0.76 0.96 4.7 45 220 
SB-08-34 7/10/91 0.95 1. 1 1.5 8. 1 47 8.7 

I SB-09-10 7/10/91 <0.30 <0.32 <0.20 2.6 20 57 
SB-09-34 7/10/91 <0.059 <0.063 <0.041 <0. 18 <1.6 < 1 . 4 

I 
I 
I 
I 
I 
I *=SAMPLE NOT ANALYZED FOR THIS PARAMETER. 

TPH = TOTAL PETROLEUM HYDROCARBONS. 

I 
LABORATORY REPORT SHOWS SPECIFIC DETECTION LIMITS USED IN EACH 
ANALYSIS. ALL VALUES ARE REPRESENTED IN PARTS PER MILLION (PPM). 
SAMPLE DEPTHS ARE IN FEET BELOW GROUND SURFACE (BGS). 

I 
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TABLE 5 
SINCLAIR SERVICE STATION 

9456 MEDICINE LAKE ROAD, NEW HOPE, MN 

GROUND WATER ANALYTICAL DATA - HYDROCARBON CONSTITUENTS 

WELL SAMPLE ETHYL-
SAMPLE # DATE BENZENE TOLUENE BENZENE 
-------- -------- -------- -------- --------
MW-01 11/12/90 <.00047 <.00092 <.00042 
MW-01 7/10/91 <.00047 <.00092 <.00042 

MW-02 11/12/90 32 25 1.8 
MW-02 5/30/91 19 19 1 

ND= NOT DETECTABLE BY LABORATORY TEST METHODS 
SEE LABORATORY REPORT FOR DETECTION LIMITS. 

XYLENE 
--------
<.0022 
<.0022 

10 
9.3 

ALL CONCENTRATIONS REPRESENTED IN PARTS PER MILLION (PPM). 

TPH-GAS 
--------
.018 
<.013 

250 
102 

TPH-
FUEL OIL 
--------
.680 
<.043 

48 
26 
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TABLE 6 
SINCLAIR SERVICE STATION 

9456 MEDICINE LAKE RD, NEW HOPE, MN 

GROUND WATER ANALYTICAL DATA - SOLVENT CONSTITUENTS 

ETHYL 
SAMPLE# DATE 1,2 DCA THF ETHER MEK 
-------- -------- -------- -------- -------- --------
MW-01 11/12/90 <0.00047 <0.0087 <0.0011 <0.0039 
MW-01 7/10/91 <0.00047 0.0099 <0.0011 <0.0039 

MW-02 11/12/90 0.032 <0.087 <0.011 <0.039 
MW-02 5/30/91 <0.240 16.0 1.2 2.0 

MDH-RALs 0.004 0.100 1.0 0.300 

RESULTS REPRESENTED IN PARTS PER MILLION (PPM). 
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1.0 INTRODUCTION 

The purpose of this report is to describe the underground storage tank (UST) excavation 
and soil sampling activities that occurred at 9456 Medicine Lake Road, New Hope, 
Minnesota on April 11 through April 13, 1990. Sinclair Marketing (Sinclair) requested that 
EnecoTech Midwest, Inc. (EnecoTech) supervise the excavation of one 6,000 gallon unleaded 
gasoline UST, one 560 gallon waste oil UST, and one 1,000 gallon fuel oil UST. 
Excavation activities were performed by Westside Equipment of Minneapolis, Minnesota. The 
UST's were excavated because they were no longer in use. 

2.0 SITE DESCRIPTION 

The site is located at the intersection of Highway 169 and Medicine Lake Road (Figure 1 ). 
The property is operated as a gasoline service station. At the time of excavation, onsite 
surface structures included the station building located near the central portion of the site and 
two pump islands located in the south central portion of the site (Figure 2). The 6,000 
gallon UST was located near the southeast comer of the site. The 560 gallon waste oil and 
1,000 gallon fuel oil UST's were located near the station building at the southeast and 
northwest comers, respectively. 

Figure 2 illustrates the approximate locations of the subject tanks prior to removal. Three 
additional active UST's are located adjacent to the former location of the 6,000 gallon UST. 
These USTs include two 6,000 gallon unleaded gasoline USTs and one unleaded gasoline 
UST. All of the removed and existing USTs were installed in 1964. All of the USTs 
were constructed of uncoated steel. 

Properties adjacent to the Sinclair station include: An apartment complex parking lot to the 
north and east, Medicine Lake Road and a retail gasoline station to the south, and the 
Medicine Lake Road/Highway 169 northbound entrance ramp to the west. 

3.0 FIELD :METIIODS 

The specific tasks performed by EnecoTech included the following: 

o The soil encountered in the excavation was classified. 

0 

0 

Excavated soils were screened with an Organic Vapor Meter (OVM) to 
determine if the soils had been impacted by hydrocarbons. 

Excavated soils that contained elevated levels of organic vapors as determined 
by OVM measurements were stockpiled on site. 

1 
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0 

Upon removal from the subsurface, the UST's were visually inspected. 

Soil samples from the bottom and side walls of each tank pit were measured 
with the OVM for organic vapors, utilizing Minnesota Pollution Control 
Agency (MPCA) jar headspace analyses procedures. 

Soil samples were collected from the bottom of each tank pit per MPCA 
guidelines. The samples were collected from beneath the former locations of 
each UST ( Figure 3). A total of three tank pit bottom samples were 
collected. 

One representative sample was collected from stockpiled soil. 

The soil samples from the tank pit bottom and soil stockpile were placed into 
sample containers, sealed, stored on ice and were submitted to Interpoll 
Laboratories for analysis of the appropriate parameters as required by the 
MPCA. The soil sample collected from beneath the 6,000 gallon UST was 
analyzed for benzene, toluene, ethyl benzene, and xylenes (BTEX), MTBE and 
total hydrocarbons as gasoline. The soil sample collected from beneath the 560 
gallon waste oil UST was analyzed for the Minnesota Department of Health 
(MDH) 465C Suite, total hydrocarbons as fuel oil, PCB's, and metals. The 
soil sample collected from beneath the 1,000 gallon fuel oil UST was analyzed 
for BTEX and total hydrocarbons as fuel oil. 

4.0 RESULTS 

4.1 6,000 Gallon Unleaded Gasoline UST 

The soil in the excavation consisted of coarse grained sand backfill, underlain and surrounded 
by brown to gray silty clay. No free product was encountered in the unleaded gasoline 
UST pit. 

Upon removal from the subsurface, the 6,000 gallon UST was inspected for signs of 
corrosion and pitting. The bottom one-third of the subject tank was moderately corroded 
and exhibited several one inch diameter corrosion indentations that did not breach the tank 
wall. 

Upon removal of the UST, the soil in the excavation was evaluated for hydrocarbon impacts. 
The soil on the sidewalls and the base of the excavation was screened for volatile organic 
compounds (VOC's) using the OVM. The OVM measurements in the gasoline UST 
excavation pit ranged from 154.2 to 382 parts per million (ppm) (Table 1). The highest 
OVM measurements were observed from soil sample HS-05 collected at 9 feet bgs from 
the excavation wall near the southeast comer of the pit ( Figure 3). Excavation of 
hydrocarbon impacted soils beyond the amount required to remove the 6,000 gallon UST 
was not attempted due to the proximity of adjacent UST's and subsurface utilities. 

2 
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Tank bottom sample 15-TP-0I, collected from 10 feet bgs beneath the fill pipe location 
of the 6,000 gallon UST, contained benzene concentrations levels below detection limits, 
toluene at 15 ppm, ethyl benzene at 13 ppm, and total xylenes at 77 ppm. Total 
hydrocarbons as gasoline were detected in sample 15-TP-0 1 at 400 parts per million (Table 
2). 

Approximately 100 cubic yards of impacted soil was stockpiled onsite from the 6,000 gallon 
UST excavation. 

4.2 560 Gallon Waste Oil UST 

The soil in the excavation consisted of coarse grained sand backfill, underlain and surrounded 
by brown to gray silty clay. No free product or ground water was encountered in the UST 
pit. The waste oil tank was not corroded or pitted. 

The OVM measurements collected during the removal of the 560 gallon waste oil tank 
ranged from 32.1 ppm to 142.1 ppm (Table 1). The highest OVM measurement at this 
location was noted in soil sample HS-03 at the base in the southeast comer of the 
excavation at approximately 8 feet bgs (Figure 3). After the initial vapor screening of the 
tank basin soils, some additional excavation to the south and east was conducted. However, 
complete excavation of impacted soil in this area was not possible due to the proximity of 
the station building, the pump islands and the gasoline UST pit. 

Tank bottom sample TP-02-08, collected from beneath the 560 gallon waste oil UST at 
8 feet bgs, contained compounds listed in the Minnesota Department of Health (MDH) 
Method 465-C analysis. The compounds above detection limits included: 1,2 -
dichloroethane at 0.51 ppm, ethyl ether at 0.34 ppm, benzene at 0.39 ppm, toluene at 1.2 
ppm, ethyl benzene at 0.46 ppm, and total xylenes at 4.3 ppm. Sample TP-02-08 
contained 9,000 ppm total hydrocarbons as fuel oil and total PCB's concentrations of 0.050 
ppm. Sample TP-02-08 also contained chromium (5 ppm), lead (16 ppm), and mercury 
(0.06 ppm). All of the above metals analytical data fall within the normal background 
range for soil ( Conner and Shacklette, 197 5). 

Approximately 50 cubic yards of impacted soil was stockpiled onsite from the excavation 
of the 560 gallon UST. 

4.3 1,000 Gallon Fuel Oil UST 

After removal from the subsurface, a 1 / 8 inch diameter hole was observed at the bottom 
of the 1,000 gallon UST. The lithology of the tank basin soil was consistent with that as 
described in the 6,000 and 560 gallon UST excavations. OVM measurements collected 
during the removal of the 1,000 gallon UST did not reveal the presence of VOC's. 

Soil sample TP-03-05, collected from the base of the 1,000 gallon fuel oil UST excavation, 
did not contain hydrocarbon constituents above target detection limits ( Table 2). 

3 
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Based on the absence of detectable OV1\1 readings in the tank basin, the soil excavated 
during the removal of the 1,000 gallon UST was backfilled into the excavation basin. 

5.0 SUMMARY 

The following is a summary of findings for the UST closure at the subject Sinclair Station. 

0 

0 

0 

0 

0 

0 

0 

0 

One ( 1) 6,000 gallon unleaded gasoline UST, one ( 1) 560 gallon waste oil 
UST, and one (1) 1,000 gallon fuel oil UST were excavated at the Sinclair 
Station located at 9456 Medicine Lake Road, New Hope, Minnesota on April 
11, 1990 through April 13, 1990. 

Several one inch diameter corrosion indentations were observed on the base 
of the 6,000 gallon unleaded gasoline UST. The indentations did not breach 
the tank wall. One l / 8 inch diameter hole was observed at the base of the 
1,000 gallon fuel oil UST. The 560 gallon waste oil UST did not exhibit 
signs of corrosion. 

Soils in the excavations consisted of coarse grained sand backfill surrounded 
and underlain by brown to gray silty clay. 

A one inch thick layer of water was observed in the base of the 6,000 gallon 
unleaded gasoline UST excavation pit. 

OV1\1 readings collected from the 6,000 gallon unleaded gasoline UST 
excavation ranged from 154.2 to 382 ppm. OVM readings collected from the 
560 gallon waste oil UST excavation ranged from 32.1 to 142.1 ppm. The 
presence of surface and subsurface structures near the 6,000 gallon unleaded 
gasoline UST and the 560 gallon waste oil UST prohibited the total excavation 
of all impacted soil. OVM readings above background levels were not 
observed in the 1,000 gallon UST excavation. 

The 6,000 gallon unleaded gasoline UST pit soil sample contained no detectable 
levels of benzene, 15 ppm toluene, 13 ppm ethyl benzene, 77 ppm total 
xylenes, and 400 ppm total hydrocarbons as gasoline. 

The 560 gallon UST pit soil sample contained 0.51 ppm 1,2 dichloroethane, 
0.34 ppm ethyl ether, 0.39 ppm benzene, 1.2 ppm toluene, 0.46 ppm ethyl 
benzene, 4.3 ppm total xylenes, and 9,000 ppm total hydrocarbons as fuel oil. 
The soil sample also contained 0.050 ppm PCB, 5 ppm chromium, 16 ppm 
lead, and 0.06 ppm mercury. 

The 1,000 gallon fuel oil UST pit soil sample did not contain benzene, 
toluene, ethyl benzene, xylenes or fuel oil. 

4 
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0 A total of approximately 150 cubic yards of impacted soil was stockpiled 
onsite. 

6.0 CONCLUSIONS 

Elevated concentrations of adsorbed hydrocarbons were detected in the 6,000 gallon unleaded 
gasoline UST and 560 gallon waste oil UST excavation pits. The data collected from the 
1,000 gallon fuel oil UST did not indicate the presence of petroleum hydrocarbon impacts. 
Based on the data collected during the unleaded gasoline and waste oil USTs removal, it 
appears that soil impacts may extend beyond the boundaries of these UST basins. Soil 
samples collected from the unleaded gasoline tank pit contained concentration levels of THC 
(g) which significantly exceeded the MPCA action level of 50 ppm. Since the scope of the 
investigation was limited to soil within the UST basins, it is undetermined whether ground 
water beneath the facility has been impacted. 

7.0 RECOWvfENDATIONS 

Based on the potential for hydrocarbon constituents to have impacted soils beyond the 6,000 
gallon unleaded gasoline and 560 gallon waste oil UST basins, EnecoTech recommends that 
additional investigatory work be conducted to define the magnitude and extent of 
hydrocarbon impacts beneath the facility. EnecoTech recommends the completion of soil 
borings and monitoring wells to accomplish this task. 
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SAMPLE 
NUMBER 
--------
HS-01 
HS-02 
HS-03 
HS-04 
JIS-05 
HS-06 

JIS-01 
HS-02 
HS-03 
HS-04 

HS-01 
HS-02 
HS-03 
HS-04 

L\IJLE 1 
UST r;LOSLIRE - PIO ~/E;\SlfRENDTS 

SINCLAIR SERVICE STATION 
94.56 MEDJ CINE L/\KE ROAD 

NEW !!OPE, c!INNESOTA 

6,000 GALLON UNLEADED UST 
SAMPLE COLLECTION LOCATION LITHOLOGY 
-------------------------------- ------------
N. TANK BASE SAND 
E. WALL, N. END CLAY 
E. WALL, CENTER CLAY 
s. TANK BASE SAND 
E. WALL, s. END CLAY 
s. WALL CLAY 

560 GALLON WASTE OIL UST 
w. BASE CLAY 
s. BASE CLAY 
s. BASE CLAY 
N. BASE CLAY . 

' 
1000 GALLON FUEL OIL UST 
S.E. BASE CLAY 
s.w. BASE CLAY 
N.W. BASE CLAY 
N.E. BASE CLAY 

DEPTH BELOW OVM READING 
GRADE ( FT) (PPM) 
---------- -----------
10 294 
9 328 
9 35.5 
10 154.2 
9 382 
8 344 

8 20.5 
8 133.4 
8 142. 1 
8 32. 1 

5 0.0 
7 o.o 
7 0.0 
5 o.o 
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TABLE 2 I SOIL LABORATORY ANALYTICAL RESULTS 

I 
I SAMPLE 

NUMBER 

I 
15-TP-01 
15-TP-C 

11 TP-02-08 
TP-03-05 

DATE CADMIUM 

4/11/90 I 

4/11/90 I 

4/13/90 (0.5 
4113/90 I 

CHROMIUM 
--------

5 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD 

NEW HOPE, MINNESOTA 

LEAD MTBE BENZENE 

<O. 26 (0. 24 
4 (0.21 
16 0.39 

(0.06 

I 
I I = SEE LABORATORY REPORT FOR ADDITIONAL RESULTS ON THIS SAMPLE 

I = iEST NOT PERFORMED 
ALL RESULTS ARE IN MG/KG (Pf'M) 

TOLUENE 

15 
7. 9 
1.2 
< 0 .11 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SEE LABORATORY REPORT FOR SPECIFIC DETECTION LIMITS USED IN EACH ANALYSIS 

ETHYL T.H.C. AS T.H.C. AS 
BENZENE XYLENE GASOLINE FUEL OIL 

-------- ----------
13 77 400 
3.7 53 m 
o. 46 u 9000 
<0.05 (Q.28 <1.4 
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INTERPOLL LABORATORIES. INC. 
4500 BALL .9OAD N.E. 
CIRCLE PINES, MINNESOTA 55014-1819 
TEL:612 786-6020 
FAX: 612 786- 7854 

EnecoTech 
3050 Metro Drive, Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

1#9334 
.¥711-015 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

Apri 1 11, 1990 
April 12, 1990 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 8020: 
MTBE 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

Dilution factor 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

May 3, 1990 

Target 
Detection 

Limit 

0.06 
0.06 
0.11 
0.05 
0.28 

1.2 

15-TP-C 
Soi 1 

9334-01 

< 0.21 
7.9 
3.7 

53 

Respectfully submitted, 

~?-~~cw 
Wayne A~ 01 son 
Senior Scientist 

15-TP-01 
Soil 

9334-02 

< 
< 

0.26 
0.24 

15 
13 
77 

400 

41 

Organic Chemistry Department 
WAO/cg 
Invoice Enclosed 
<=less than 

1The achieved detection limit is higher than the targeted detection limit 
because a smaller sample aliquot was used. 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an uas received• basis unless otherwise indicated. 

AN EQUAL OPPORTUNITY EMPLOYffl 
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INTERPOLL LABORATORIES. INC. 
4500 BALL ROAD N E. 
CIRCLE PINES. ,\/IINNESOTA 55014-1819 
TEL:612 786-6020 
FAX: 612 786-7854 

EnecoTech 
3050 Metro Drive. Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

#9334-01 
#711-015 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

April 11, 1990 
April 12, 1990 

l 

May 3, 1990 

Results of Sieve Analysis on Soil Sample #15-TP-C 

Mesh 
Size 

18 

100 

200 

Diameter 

1000 um 

150 um 

75 um 

Relative Cumulative Frequency 
Percent by Mass Greater Than 

46.2 

90.4 

92.7 

Sieve determination using sieves meeting ASTM E-11 specifications. 

GWH/cg 

lsoil sample was oven dried at 105°c. 

Respectfully submitted, 

~-m.1,µ ____ 
Gregg W. Holman. 
Senior Scientist 
Inorganic Chemistry Department 

AN EQUAL OPPORTUNITY EMPLOYER 



I 

I a= 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

--

interpol I 
INTERPOLL LABORATORIES. INC 
4500 SALL ROAD N.E. 
CIRCLE ?INES. MINNESOTA 55014-1819 
TEL. 612 786-6020 
FAX:612 786-7854 May 3, 1990 

EnecoTech 
3050 Metro Drive, Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

#9348 
#711-015 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

April 13, 1990 
April 16, 1990 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

Lead 

Units 

mg/Kg 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter Units 

Arsenic mg/Kg 
Cadmium mg/Kg 
Chromium mg/Kg 
Lead mg/Kg 
Mercury mg/Kg 

EPA Method 

SW-846, 6010 

EPA Method 

SW-846, 6010 
SW-846, 6010 
SW-846, 6010 
SW-846, 6010 
SW-846, 7470 

Target 
Detection 

Limit 

1.3 

Target 
Detection 

Limit 

2.5 
0.5 
0.5 
1.3 

0.06 

,J.N EQU,J.L OPPORTUNITY EMPLOYEFI 

15-TP-C 
Soil 

9348-01 

4 

TP-02-08 
Soil 

9348-02 

< 2.5 
< 0.5 

5 
16 

0.06 



I 
I Interpol l Laboratories, Inc. 

Laboratory Report ~9348 
EnecoTech 

I 
Page Two 

I Sample Identification: TP-02-08 
Sample Type: Soil 
Laboratory Log Number: 9348-02 

I Target 
Detection 

I 
Parameter Units Limit 

Modified SW-846 Method 3820: 
Total hydrocarbons, 

90001 I as fuel oil mg/Kg 1.4 

Dilution factor 100' 

I EPA Method SW-846, 3550/8080: 
Total PCB mg/Kg 0.0033 0.050 

I Method MOH 465-C: 
Chloromethane mg/Kg 0.17 < 0.17 
Bromomethane mg/Kg 0.03 < 0.03 

I Vinyl chloride mg/Kg 0.04 < 0.04 
Dichlorodifluoromethane mg/Kg 0.11 < 0.11 
Chloroethane mg/Kg 0.03 < 0.03 

I Methylene chloride mg/Kg 0.38 < 0.38 
Trichlorofluoromethane mg/Kg 0.11 < 0.11 
1,1-0ichloroethene mg/Kg 0.08 < 0.08 

I 
Allyl chloride mg/Kg 0.04 < 0.04 
1,1-0ichloroethane mg/Kg 0.02 < 0.02 
cis-1,2-Dichloroethene mg/Kg 0.03 < 0.03 
trans-1,2-Dichloroethene mg/Kg 0.04 < 0.04 

I Chloroform mg/Kg 0.04 < 0.04 
1,1,2-Trichlorotrifluoroethane mg/Kg 0.11 < 0.11 
01 bromomethane mg/Kg 0.06 < 0.06 

I 1,2-0ichloroethane mg/Kg 0.06 0.51 
1,1,1-Trichloroethane mg/Kg 0.18 < 0.18 
Carbon tetrachloride mg/Kg 0.05 < 0.05 
Bromod1chloromethane mg/Kg 0.07 < 0.07 

I 2,3-0ichloro-1-propene mg/Kg 0.04 < 0.04 
1,2-0ichloropropane mg/Kg 0.04 < 0.04 

I 
I 
I 
I 



I 
I Interpol l Laboratories, Inc. 

Laboratory Report ~9348 
EnecoTech 

I 
Page Three 

I sample Identification: TP-02-08 
Sample Type: Soil 
Laboratory Log Number: 9348-02 

I Target 
Detection 

I 
Parameter Units Limit 

Method MOH 465-C (continued}: 
l,l-Dichloro-1-propene mg/Kg 0.02 < 0.02 

I trans-l,3-D1chloropropene mg/Kg 0.01 < 0.01 
Tr1chloroethene mg/Kg 0.07 < 0.07 
l,3-D1chloropropane mg/Kg 0.05 < 0.05 

I l,l,2-Tr1chloroethane mg/Kg 0.13 < 0.13 
D1bromochloromethane mg/Kg 0.14 < 0.14 
cis-1,3-Dichloropropene mg/Kg 0.03 < 0.03 

I 
1,2-Dibromoethane mg/Kg 0.03 < 0.03 
2-Chloroethylvinyl ether mg/Kg 0.09 < 0.09 
Bromoform mg/Kg 0.05 < 0.05 
1,1,1,2-Tetrachloroethane mg/Kg 0.04 < 0.04 

I 1,2,3-Trichloropropane mg/Kg 0.07 < 0.07 
1,1,2,2-Tetrachloroethane mg/Kg 0.27 < 0.27 
Tetrachloroethene mg/Kg 0.06 < 0.06 

I Pentachloroethane mg/Kg 0.21 < 0.21 
Chlorobenzene mg/Kg 0.03 < 0.03 
1,3-0ichlorobenzene mg/Kg 0.06 < 0.06 
1,2-Dichlorobenzene mg/Kg 0.06 < 0.06 

I 1,4-Dichlorobenzene mg/Kg 0.09 < 0.09 
Acetone mg/Kg 2.8 < 2.8 
Tetrahydrofuran mg/Kg 1.1 < 1.1 

I Ethyl ether mg/Kg 0.14 0.34 
Methyl ethyl ketone mg/Kg 0.49 < 0.49 
Benzene mg/Kg 0.06 0.39 

I Methyl 1sobutyl ketone mg/Kg 0.20 < 0.20 
Toluene mg/Kg 0.11 1.2 
Ethyl benzene mg/Kg 0.05 0.46 
Cumene mg/Kg 0.22 < 0.22 

I Total xylenes mg/Kg 0.28 4.3 

I 
I 
I 
I 
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Interpoll Laboratories, Inc. 
Laboratory Report #9348 
EnecoTech 
Page Four 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 8020: 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel oil 

GWH/WAO/cg 
Invoice Enclosed 
<=less than 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

Target 
Detection 

Limit 

0.06 
0.11 
0.05 
0.28 

1.4 

TP-03-05 
Soil 

9348-03 

< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.4 

Respectfully submitted, 

~6Q ff//)µ___-
Gregg W. Holman, 
Senior Scientist 
Inorganic Chemistry Department 

~020-2,~ 
Wayne A. Olson, 
Senior Scientist 
Organic Chemistry Department 

1Although quantified as fuel oil as requested, the chromatographic pattern did 
not match that of fuel oil. 

2sample extract was diluted as indicated to accorrmodate the concentration of 
the analyte. Reported values represent the concentration in the original 
undiluted sample, 1 .e., instrumental results were 111.Jltiplied by the dilution 
factor prior to reporting. Target detection limits are given. The detection 
limit applicable to the sample may be obtained by 111.Jltiplying the detection 
limit by the dilution factor. 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an •as received• basis unless otherwise indicated. 
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CHAIN-OF CUSTODY 
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- - - - - - - - - - - - - - - - - - -
EllEC□IECH CHAIN OF CUSTODY RECORD 

NO. 00144 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: Ne...J Hape I My PROJECT MANAGER: J A B TURNAROUND TIME: ";:>to-Nd.o.rc-1, 
PROJECT NUMBER: 1-11 - 015 LABORATORY: \ >J +e c po I l 

-

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME 

1 I '5 ·-TP - C. l Mo..~t-J ~nr 'Sc, ; \ '-I I I I/ '1D I 7>: 15 'Sif:ve A,-..,n., '-1~.-s c~ .2.cX> .,?'l-S1 .) 

2 \5-TP-c. , --z...sO m'- ~ "5 40 MI ~,I 4/11/<JD IS ·.oo BTEX 1 TP\4 - Gr.sol; ,\Je 
3 

15 -TP-ol I 2"-../') f"l"\ L z ~ lJo ~ I 5o."I 4/11f70 ILi; ZO BT£'>( MrA.F TPH - Go."!>C>/,'Ne 

4 

5 

6 

7 

8 

9 

10 

ITEM NO. RELINQUISHED BY ACCEP:lD BY 
DATE 

SAMPLER'S SIGNATURE DATE TRANSFER NO. SUBMITTED 

t lb+\ -;;f [:_) ·J) v:;::;--3. (,--:> 
. ) ,£/)'CY-'/ y//,;/;o LJ/12/90 1 I - 3 ( A 

V I 
. 

.__,/ 'v 

NOTES: S/---orJcl Q~} -,v...l'N Qr0uNcl 2 

Or-l Q.\( ; te'fY\:::. 3 

4 



-------------------
fnec□IEcH CHAIN OF CUSTODY RECORD 

NO. 00122 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: f1t.li C t"1 (, l,,.~ t-< PROJECT MANAGER: 01fB TURNAROUND TIME: M /' ~It r 
PROJECT NUMBER: "2.ll-'2l5" LABORATORY: :f:t'ltr/-,. L l 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME 

1 15"-Tf-C. I - 2s-o t'>1 t ,>1):1 4-/13/10 PJ 
-, I"-.... _J 

2 1P-02-og -:3 - ft' .,.,, I , I - 2.£0 ,,., I 110 H 4C.s-c. , PC/3 EPA ~tJO 
, 

3 ,P---oz-og 3 - 25'0.., I 
,He.. 

fb, Cv, Cd, H11 ,,4.,...,~.,,:c. 1 Fvc.l o;J 
/ ✓ ,,,. - / 

4 TP- 03---0!> '3-.fo.,,.f I I - 1§o .,..,.,, ,l I "' / !JFTX., TH c 'Fv .... t o; I 
/ 

.., / 

5 

6 

7 

8 

9 

10 

SAMPLER'S SIGNATURE DATE TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPTED BY 
DATE 

SUBMITTED 

~~G):~ f/13/1v 1 ',k,,.,' I- 4- ~ (J,..J .. 
'JII/JAL- 7/ Y/ .,.--r / c~e,r 1-/l'-/cto 

NofEs: _{l. / V 

~~;/4 I~ LIA~ J 1111~/;o 2 
v,il ! S"': t ~e. :· ttse tYe-tlicd t.,oP 

I 0 "l/16,/1" i/rnt.J. 3 

4 
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r-11-015 
C.Orres~Nd. e ~c..e 

~I?fNESOTA POLLtITION COITT~OL AGZ~C; 
AP?!..lCAT:ON !O TREAT PE7ROL:::UM COh"TMI~AT~D-SOIL 

I. Source of Soil: 

II. 

Fac:ili ty Nacie: 
Address· 
C!ty, 5:a:~, Z!p: 
Site ID1: 

Contact Nace: 
Telephone: 

Contamination ~tails: 

3 Voluce Soil (yd): 150 

Type Petroleum Contaciination~ 

Contaminant Concentration (ppm) 

Ben=ene <o.21 
Toluene -1:..::L.. 
Total Xylenes __:s::L 
Total Hyciroc3r~ons 
as GasoJ.ln!: or 
Fuel Oil 
Lead 

Percent Soil less than 200 ~esh or 74 :ic:=ons 

=~el, 42 fuel oil (circle one) 

Soil Type (sand, silt, clay, etc.) :>,,,, ... d. v-?;t\o. '.(\-uor 0 ;:w;n~n ct c..lct., 

Proposed As~halt Plant/Lo~ Te~perature Ther~al Unic 

Name: C. 6. !,Ac. C. r-oG.SO.:~ 

Address: ·7:5'2~ _j,e+ff1:Sn0 ifv<, '1 . 
(if por:able, vhere vill plant oe locate~) 

55.%9 City, State, Z!p: 1\/\.~Qie GmJf' I Al\',{ -

Plant Number or Model: ~\,)do0d Ptn1,rt Mod:el /o~r../ 

Contac~ &;,b p,.,,.,r;1o~•~e__ Title:. 2i(..s,'A'.1:Jt"u+ Mc•~"Qc[",..,,,. 
Telephone: ((,, 1-z_) lf2~ - 4th1'" Site !e.!.e? one: ((,;2) 4?/i -l.t.:::a 

Air Quality Per::::u t Nurnoe:-: 15 5 - A -~(, -oT · ( 
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IV. 

v. 

vn. 

Separation Dis:ance in feet f:om ~earest Resident: 
Separation Distance in feet from ~earest Business: 
Burner Te~perature during Soil T:ea:~ent: 

5\J: fi 
Soil Residence !i~e in Burne: du:in~ Treatoent: 

Include ~igned s~atement £:om asphalt concrete plant o~ner that the plant has 
be~n properly maintained and/or re?aired prior to t:eat~ent of petroleum 
conta~ina:ed soils ar.d is C3paole of operating in compliance vith ~PCA pe:~:: 
conditions and rules. 

Date treatment vill be com?leted: wl-t-e,v cl.o\;vel'~~ 
before being treated, all pet:oleu= cont~~inated soil aus: 
run-of! protection provided.) 

Final DispositJon of T:ea:ed Soil: (hov used, location) 

(If stockpile-: 
be tarped anci 

(If soils vill not be incor?o:ated into as?~alt or road base, post burn 
testing is required. Soils vill ne~d to be sampled for the same parameters 
listed i~ ite~ !I. Tvo co~?osi~e sp~l samples are to~ ta~n for every 
300 yard"' of soil.) aA.-~~ d1. ~\ ./\)~ 

Consultant Subr::it:ing Req•.Jes::( 

Cor::;:,ar:y Name: 
Address: 
City, Sta.te, 7.i;i: Bi ro,::o ,' ''-!9 re:,,._.., , M µ 554 2,,s 

Contac::~ Nac::e: 
Tele?hone: 

Signat•Jre: 

Date: r l 
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I 1964 

I 



I 1971 

I 



I. 
I 
I Test No.: 

Test Date: 

I 
Test Operator: 
Location: 

Petro Tech, Inc. 
Precision tank and line testing 

11170 Sandy Gulch Rd.• Sandy, Utah 84094 • 801-572-9303 

910701 
July 1, 1991 
John Labrum 
9456 Medicine Lake Road 
New Hope, Minnesota 

' I Product Tank Type Capacity 
(Gal)' 

Sub/Sue Manifolds Installed 

I 
Premiun UL 

I 
Regular UL 
Regular UL #3 

I 
I Product 

I . Premium UL 

1 
Regular UL 
Regular UL #3 

Steel 
Steel 
Steel 

Water 
In Tank 
(Inches) 

0 
0 
0 

6016 
6016 
6016 

Sub 
Sub 
Sub 

TANK TEST RESULT 

High Level 
Leak Rate 

(GPH) 

Less than .050 
Less than .050 
Less than .050 

Low Level 
Leak Rate 

(GPH) 

N/A 
N/A 
N/A 

WATER LEVEL CONSIDERATION 

0 
0 
0 

Full 
System 

Including 
Vent Line 

Pass 
Pass 
Pass 

1964 
1964 
1964 

Tank 
Only 

Pass 
Pass 
Pass 

IThe test of the above tank systems is considered sufficient for 
purposes since the water level in the backfill area is below 

I hydrostatic equilibrium on any portion of the tank or piping. 

certification 
the point of 

I None 

I 
IProduct Pump Type 

I Premium UL Red Jacket 
Regular UL Red Jacket 
Regular UL #3 Red Jacket 

I 
I 

SPECIAL CONSIDERATION 

PRODUCT LINE TEST RESULTS 

Pounds Held 

50 PSI 
50 PSI 
50 PSI 

Isolation 
Mechanism 

Silver Bullet 
Silver Bullet 
Silver Bullet 

Duration 

30 min. 
30 min. 
30 min. 

Conclusion 

Pass 
Pass 
Pass 



I. 
I 
I 
I 

---- -

Petro Tech, Inc. 
Precision tank· and line testtni 

11170 Sandy Gulch Rd. • Sandy, Utah 84094 • 801-572-9303 

~UllZED PRODUCT LIKE HST DATA 

Location: 9456 Medicine Lake Road, llew Hope, Minnesota Operator: John Labl'UI 

I Test #910701 Product Product Product 

I Product Regular Unleaded #3 Regular Unleaded PrelliUII Unleaded 

Product Pullp Type 

I Isolation Kechanis1 

Red Jacket Red Jacket Red Jacket 

Silver Bullet Silver Bullet Check Valve 

I Initial Level 
• 

.090 .090 .090 

Initial Pressure Level .081 .079 .078 

I Final Pressure Level .081 .077 .074 

Leak Rate (GPH) 

I Bleed-Back Level 

.000 .002 .004 

.089 .089 .086 

I Bleed-Back .008 .012 .012 

Test Pressure 50 PSI 50 PSI 50 PSI 

I Tille started 8:05 a.1. 9:05 a.I. 10:30 a.1. 

Tille Complete 

I Test Interval (Kin.) 

8:35 a.1. 9:35 a.I. 11:00 a.1. 

30 30 30 

I Conclusion 
(Pass or Fail) 

Pass Pass Pass 

1 
Comrents: 

I 
I 
tt,.rM1 

I 

Product 
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(C)i'iTOU P 

OSSEO QUADRANGLE 
MINNESOTA-HENNEPIN CO. 
MINUTE SERIES (TOPOGRAPHIC) 

PROJ::CT SINCLAIR SE~ViCE STATIOtl 
WATER WELL LOCATION MAP 

9456 YEOIC'.NE ~~-- RD., N:i# HCPE, M!tH4ESOH 

':lATE: MAY. 1991 EFW/SHW 



I 
TABLE 

I 
WATER SUPPLY SUMMARY 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD, NEW HOPE, MINNESOTA 

I MN UNIQUE GROUND WELL BASE CASING BASE GROUNDWATER 
WELL NO. ELEVATION ELEVATION ELEVATION ELEVATION AQUIFER 
--------- --------- --------- ----------- ----------- ----------

I 114408 910 665 710 830 OSTP-OSTP 
127243 915 756 N/A 845 QBAA-QBAA 
147180 906 688 732 881 OSTP-OSTP 

I 
160014 909 679 714 855 OSTP-OSTP 
203600 965 N/A N/A 875 QUUU-QUUU 
203801 965 783 787 865 QBAA-QBAA 
203803 950 800 805 805 QBAA-QBAA 

I 
203804 945 777 783 867 QBAA-QBAA 
203805 950 788 791 860 QBUA-QBUA 
203806 955 849 852 875 QBUA-QBUA 
203807 945 779 787 870 OSTP-OSTP 

I 203933 935 850 N/A 885 QUUU-QUUU 
203934 960 851 N/A 885 QUUU-QUUU 
203935 955 855 N/A 873 QUUU-QUUU 

I 
203936 925 837 N/A 866 QUUU-QUUU 
203937 955 854 N/A 892 QUUU-QUUU 
203938 940 851 N/A 895 QUUU-QUUU 
203939 950 858 N/A 882 QBUA-QBUA 

I 
203940 935 758 N/A 870 QUUU-QUUU 
203941 945 851 N/A 872 QUUU-QUUU 
203942 940 843 N/A 866 QUUU-QUUU 
203943 935 846 N/A 880 QUUU-QUUU 

I 203944 945 N/A' N/A 875 PLTS-PLTS 
203945 940 587 , N/A N/A N/L 
203946 940 832 N/A 870 QUUU-QUUU 
203947 930 840 909 870 QUUU-QUUU 

I 203948 925 N/A N/A 870 QUUU-QUUU 
203949 915 825 N/A 860 QUUU-QUUU 
203950 920 822 N/A N/A QBAA-QBAA 

I 
203951 920 823 N/A 875 QBAA-QBAA 
203952 910 810 N/A 880 OSTP-OSTP 
203953 915 821 N/A 875 QUUU-QUUU 
203954 915 831 N/A 885 QUUU-QUUU 

I 203955 895 836 840 875 QBAA-QBAA 
204365 964 774 N/A 879 QBAA-QBAA 
204366 955 770 774 885 QBAA-QBAA 
204367 957 N/A N/A 897 QUUU-QUUU 

I 204368 955 774 N/A N/A QBAA.:.QBAA 
204370 938 737 N/A 878 QBUA-QBUA 
204371 950 780 N/A 870 QBAA-QBAA 
204372 N/A N/A N/A N/A N/A 

I 204373 N/A N/A N/A N/A N/A 
204375 925 N/A N/A 875 QBAA-QBAA 
204376 925 764 N/A 875 N/A 

I 
204378 905 790 N/A 880 QUUU-QUUU 
204379 905 766 770 883 QBAA-QBAA 
204413 895 842 N/A 882 QBAA-QBAA 
206858 N/A N/A N/A N/A N/A 

I 
206862 N/A N/A N/A N/A N/A 
206363 945 794 798 870 QBAA-OSTP 
207167 920 835 836 878 OPVL-OPVL 

I QBAA - BURIED ARTESIAN PLTS - PLEISTOCENE 
QBUA - QUARTERNARY OPVL - PLATTEVILLE 
QUUU - PLEISTOCENE UNDIFF. 

I 
OSTP - ST. PETER 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE 
WATER SUPPLY SUMMARY 

SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD, NEW HOPE, MINNESOTA 

MN UNIQUE GROUND WELL BASE CASING BASE GROUNDWATER 
WELL NO. ELEVATION ELEVATION ELEVATION ELEVATION AQUIFER 

207168 915 

QBAA - BURIED ARTESIAN 
QBUA - QUARTERNARY 

713 

QUU 1 T - PLEISTOCENE UNDIFF. 
0S'1'.P - ST. PETER 

723 865 

PLTS - PLEISTOCENE 
OPVL - PLATTEVILLE 

OSTP-OSTP 



I 

I 
I 

I 
I 
I 
I 

STATE O, MINNESNA 

Il'PARTl'efr OF HEALTH 

H!rldl!!PDI 25 

WATER WELL RECORD 
Mi.r.neac,ta Statutss L56A.0l-.08 

N. or s. E. or W. Addre■s 

HIN.VES07A UN[Qill: 11:.'Ll NO. 

for WatP.r Sallf'le 

Distance and Direction fl-om Road Intersections or Street Address and City of Well Loc..ation 

Xea Bencheid. 
9540 24th An 'I 
~t.h, MN 

w 

2. 

-•-i-J.--+-,- .... -
1 ' ' I I 1 

I 

.... -1-- -

I I I I 

s 
t---- 1 mi.WI --1 

E 

T 
"""· l 

PORMATIClll LOG 

CLAY tLIJY 

tmAUL 

CLll' I 

CLAY 

CLAY 

CLAY I 

SB.AIZ 
SH 

x. 

COIDR 

.s 
VBiff 
~ 
VEI'll 
I:; 

Sketch map or vell location. 

93 115 

• WELL DEP'n:I \ completed Date or Completion 

5, 
10 Cable tool 

2C!Hollaw rod 

JfjjRotary 

4(]Renne 

5DAir 
6C)Jetted 

rt. l.SEPT76 
70 Driven 

CBored 

90 Power Auger 

10ODug 

110 ______ _ 

• 1.5E 

4(J Public Suppl,y' 

5(J Air Coad.iticaing 

7~ Industry 

!{]c~reial 
6C] ___________ _ 

HEIGHT: Abon Belov 

'Ihreaded ~1 Welded OJ Surface one rt. 

~ Gal-., 0 
to ____ 20q.__. depth Weil!bt 1Q.T9 lb1,/rt, 

Drift Shoet Yo-X...... lo __ 

Or open bole 

trom 200 rt. to rt. 

Type _______________ Dia, _________ _ 

Slot/Gauze. _____________ Length. ___ ~F~ITT=l~NG~S~,---

Set between ____ ft. and ____ ft, 

ft. and ft. 

1341-:--,====:--;-,=;---f_t_,_•_n_d::_-_-_-_-_-___ f_t_, ____________ --1 
9, STATIC WM'ER LIVBL 

134 
----~80~_rt. ~elov O above 

land surface 
Date Meuured._1='-'St:P'"----'-T_6_ 

d ■ur ace 

199 
_____ rt. arter __ ~3 __ hrs. pumpin«,....::&=ci=J''-----~80'-= _ _,,g,p.m. 
_____ rt. arter ____ -'hn. pumping, _________ _,,.p.:ci.. 

5µ 
SD st1 
OS 

ll. WELL l!EAD COMPLETIOH 

I~ 1--,;__~SJfALE~=~------~=----i=-==4.;_l:=;99~1--2..:..0..:..5=-a IIJ2 Pitle11 adapter 

~ 1-,12~, ~W~el"'l=gro-ut,-e""d~t---------------------E=--i 

2(J Bue•nt othet 3(J At leut 12" al>on 

haft L.::~L?l:BR....88.__-=._j_Dl_ _ _j1~L_L~~~ 

I 

I 
UsQ .J secCMd siieet nseded. 

• RE~, ELEVATIO:i. SOURCE CF DATA, etc:. 

1~-----------1 

□ Y-■ %)Bo Cu. Ydll., _________ _ 

1D Heat eeaent 20 Bentoci te 

Depth: rrcm _______ rt. to. _______ rt. 

rrom _______ tt. to. ______ _,rt. 

-----'reet -----'directic:m 

Well disinfected upoo completiOD? Yea&) No 0 
1 , PUMP 

Date in■talled ~6 
0lfot in■tal.led 

Thu vell vu d:-illed under rrq jurisd.ictica and thh report 1s ~~ to 

:.ne best. o!' rey «.Dovledre 5.r.: ~elie!". 

!l:. H. Bi2lllR Is BOD'S IlfC 27015 

Address 6300 InclmJtry An 11W JJIOT.A 5530: 

Sil!l?e1, ___ ---:--:-:-..--:-:=====----Date _____ _ 
Autbori i.ed Represcntati ve 

~arr.e of Drille:-



I ~;;:;:/:::.~ WATER II ELL RECORD """;.:;':a;,:~•::;;:· '·. 1· 

Mi1'1n4Bota Statutes l.SOA.Ot-.08 ~-----"'le::...;,,2~7__,__,2,:._4_.__,•':~•+--

t
l. LOCATION OF IIELL_.'------=-----~~-----~-----~-----~-===~==,-..,,=--------------------+1--. 
Co1mty Name . '' ·• 1Frac:1on " t,; I Section Number I Tovnship N,aber I Range Number 3. PROPERTY (1,IJIER'S NA)<!; 

·tanee and D1rectim from Road Interaectiona or Street Address and City of Well Location 1 ~~- l--I ff. ors. E. or~- Addren r, / 7 '7- ( 
l _- . , / \ 

I 
I 

exact loc&tion or vell in sectioa grid vith "X," 
N 

- - - - - - - ... _I -1- -

' ' 
I --- . --:- . - -, -1- - --

s 

E 

T 
',mi. 

l 

Sketch map or vell location. '4. WELL DEP'ffl l ccapleted) 

s. 
10 Cal>le tool 

20 Hollow rod 

l{J Rotary 

6. t.SE 

4[J Ren,rse 

SOA1r 
o{J Jetted 

rt. l Date or C~mpl~tion ,· 

70 Driven 

Caored 

90 Paver Auger 

100oug 
110 ______ _ 

.2. PORMATial LOG COIDR ~:~;F FROM TO 

10 Domestic 

2Q Irrigation 

3Q Test Well 

4{J Public Supply 

5[J Air Conditioning 

1lJ IDdustry 

CJc~rci&l 
6[] ___________ _ I , ____ ~ ___ 1_ .... _·u-----,---------~--------l--'==="-~---1'-----.11 

1/ 11,. 
f '-1-.-C-AS~Ill-G-----------------,-.,,,IIE"'I"GH"T=-: --,,Abc-o-..,-,"'IB::-e~l-aw-----l 

' ,,., I / (vil.)& - C.....LAT , ~ ,'1 / ;,,,,..J I Q-"f ( 0 DIAM. 
/ / '-f v .J' ✓ -i,' r J '!breaded [] l Welded O 3 Surface, ________ rt, 

I J......J,L-d~'A~L· /'J~/4..!!,..;~J:.::,,'q_.._ JJ0_~:____.13_f1_G
4

tz.,_.,.,l'k;,:-,_/f..,.,_,·g"""1,,-IIA::..x_'+-----~"?c...::::o-f'-'-~-=0---1 -------'iD. to, ______ .tt. depth Weigbt _____ --'ll>a. /rt. 

I 
; I//",; &nX2- -C..LA 1 _ 1/4 1 {I lo I c/ s~ _____ ...;..in• to. ______ .rt. deptb 

_____ ...;..in• toc..-_____ tt .. depth Drive Shoe? Yee__ lo __ 

8. SCREEII 

Make ___________ _ I 
Or open hole 

from rt. to rt. 

Type ________________ Dia. __ -'•:;.;.'''--------

Slot/Gauze ______________ Length, ____ F~I~tT~l~N-G~s-, ---

Set between ____ ft. and ____ ft. 

____ ft. and ___ _ 

I _h.-_ 
1---------------------1-----------l-----f----t----t-9-.-S-TA-TI~C-W1'~TER=~LEVEL==-------------------------t 

ft. 

ft. 

Date Meuured, ______ _ 

I I ID - ·7 ~ - P-5 A ti 1 \ 0 &':._ --• -i'.,J},!~~ Oa1>on _______ ;_.;__.;... D:;.;. __ ,::rA......:,"':7"-:.._.;...._i:------'----+.:......:.::..---+:c....--t----f 10. ruw.1..m., MIio-,~ lbelCJV land surt'aceJ 

£.Jcv. 9 / S-:: ~ ---'-c.--tt.. atter ____ --'hn. pumping, ___ --'------.P •.p.m. 

_____ rt. atter ____ _,hre. pumping, __________ J> •.p.m. 

11. WELL l!EAD COMPLETION I L------------------L-------~e-------+------1-----1 1p Pitlesa adapter 20 Bue•nt offset l{J At leut 12" abo" 

/)_ "'-. ._-. k_.. C) '3 ~ .0 _ Q ~ ~A,;~ l-12-• .:...We_ll_Bl"'_ut_•-dt _______________ .£!! -de~--4 

I 
u 

I 

I 
I 

,, LOCATED IBY 

I 1 
~ 'I 

-- ...... , ... 

I 
3 
..'..1. 

I 

I --:) 
L.....J 

I 6 r 
i !' 

□ 
l, 11.BiiaB ..... 

I 
J:MA..tU:S, ELEVATIJ:i. SOURCZ OF DA::A, e-:.c. 

I 
Ull,..1)..1 r..i:n1 nrnc- Al ~1 IRVEY COPY 

QYea 010 Cu. Yde, 

\ 20 Bent011i te ,o 
rt. to rt. 

i rt. to rt. 

_____ t.;ype 

Date installed,...:.,...;.. __ ._, ._,_....7__.7.__ 
i 

0 Not installed 

Manufacturer'• Kame, ___ _:_ __________________ _ 

!lt>del Number ______________ .HP ____ Volts ____ _ 

Length or drop pipe ________ rt. cap11eity _______ __,.•,P••· 

Material or drop pipe, _____________________ _ 

Type: ~~ Submenible 

2OJet 

30 L,S, Tur'Dine 

•O Centrifugal 

16. 'WA~ '1.c......L COtrTRACTOP. 'S C'ER'!'IFICATION 

sO Reciprocating 

6Q ______ _ 

'!'his vell vu d:-illed imde:- ti;)' jurisdiction and thil report i• true to 

':..:l~ best o! my :.ot.cov.!.edJ-e Md belie!'. 

.•· 

Address ____ _;__~--------,,,;.·:...· _________ _ 

.' "· -Signed, ____ -,--,-,-,---,--;:---+,--:-:--::------'Date _ _;_, ____ _ 
Authorized P.epresellt.ati ve 

I 

:111.me o!' Driller 

I 

' 
< 



ST A Tl•: Qt,· MINNESOTA DEPAMTM ENT Of,' HEAL TH 

WATER WELL RECORD 
.,,NNE:SOTA UNIQUE WELL NO. 

for,...,..s-,.. 

I rJ!o:IIUn l. PROPERTY OWNl::R"S NA.Ml:: 

" 
""""'" ,nd """'"'" from Mo,J lnl•nec••••• ,., su,e1 AJJnu ,nd <.:Hy or w,11 Lo<'>loonN £ ~ £: JV C 

9620 - 25th An. So. ~ · 
Addna 

,how ••ai.1 loc:ahon of wdl 1n scc:uun and w11h "X."' 
. N 

- l - -

II -+--?-
- .. - - .. 

I 

s 
t--1..,;z.--, 

Skud1 map of well localion. 

AddlUon NatM 

Block Numltw 

Lot Numb.a' 

218 

10Hollnwrnd 

•□ R...,. ,o~ 

.a-

. ·.: ·.a ...... Su,.i, - -../ 

S□M•-

-, -. ~ 
11□·-------

,,. t-·OR\4AT10N LOO COLOR l-"ROM TO 

6. USE 

i11lnmnuc 

2Dlrri111ion 

JOTt,1 W~II .CJA.1r l'"IWlttlonlftt: 

Clq ~ R-c....~-; 107 ~ 

Ibale 142 168 

Sandrock 168 184 

8androck v\ · 184 199 

Type 

Slot/Gauze 

Set-

HO 

--~/··· 

•. STATICWATERLEVEL r:.~~= o.2/~/t(~~?f_J 
------------------11------"---+-----t---t-----. 10. PlOOG LEVEL (belowl1ndsu,face) 

199 218 11.,n., -~3----., -::-_t;"·: .. -L...,;;;;.....,_;_-'-< 

i 
I 

' j 

-

L l-e v-

l-.MAKKS. l::Ll::VATION, SOUR.Cl:: ot-· llATA, cfc .. -

l ' 
I -
I ,_) 

I 7 

n.aner _____ -: -~• .. _,-_.--"""'=-""'."-'\ 

l!Dv,. 
l O Ben1nnile _ z . 

Depth: from _______ n.to 

'_:;;;;;;;;r,'i"""=::--:--:--:--.-:~:;..•~-..:~~ ~ 
~~ . -~~\ . 

Type: 

4OC4!alri£upl 

:,.-C-,--'---~_ -e,-,f-,>-'""'~-,"-''-;:;?.---;-+--j 16. WAH.~ ·,1i,·[LL C0NTRACT0R'SCERTlflCATi.0N 

Thb well wu drilled under m1 Jurudicdon a.1d thil n?Oft it~ lo 

•-, 
ln'.o. :=rc:71 Cw:1er ........ 

r In: :i. Fro;"Tl !\ei6r,bor 

Li or ... ~:--
r7 r.,., . I ,...,.,...'"'',:) :-;t;-i:e Why 



I 
I 
I 
I 

--

I 
WATER WELL RECORD I ,_ I l••un11- r..,.m,· 

ro, Wart', Sa"1pJt' .. 
HENNEPIN M,,,,,,.,o,a S1•n.irr1 I ~"Ao/ //.'( 

1 nwndup N.im" I [ow••;l';~·""f.r;;""'h"/~1 ~";•;o r··~·~ ~ ne 
.1. i'M.Ot'f:.RTY OWNlR"S NA.Ml 

,~ 
¼ ~ I 

PLYMDIITH ne rm:: GRIDLEY 
i ! j U,11 .. nu and lhHct.on frun1 MuaJ lnlt"PMrClk•n• of ~ucrl At.lJreu and C11y or Well Loc"IU" Addffl1 4903 s Cedar Lake r?d 

9610 25th Ave q Plymouth r'PLS, :,1 'J 55416 (•-r ~ 
-

Sk~ch m1p of wrll lou11on , .. Mot lnc111on or "'ell 1n 'IC'\"lm,1 and wllh ··x ·· l 4. WlLL DEPTH tcompleled) 

11 

IOlltofC2~;(8]9 N 
23-J l -;-I·-~. A1hhhon N ■mr 

- l - - - . 
· 1 I 

I s.,D,:ahlelonl 40Mncne 100riHn I I : ',. I 0 10□ 0u, 
w - . - - . - - ... -l- .. - E J I 

' i ' ltlock Numhn 
I I 

I 
20Hollowrnd sOA.11 a:::::Jeorcd 11 □ 

' I ' T j l ! - . - .. : -r -~ 
I 

ljij,M.111.iry iw ... 60Jrtled 9W Pnwer A Vitt 

l 
; 

-I-·:·- Loi NYmher ' 6. USE 
•• l- . --·-· - ., 

' ~nffleSIIC 40Puhhc Supply 10 Industry s I 
t----- l ~i.~ ·•. ... :l. 'i 2Oln111111nn sDMuflte1p1I 1Dt:nmmcrc1al 

1· 

I 

1. ►"OMMATI0N LOG COLOM HA1t0NI-.SS 01- t-"ROM TO 1-0MMATION JOTc~I W,rll ftOAu l"ond1t1n"'"I •□ 
7. CA.SING HEIGHT~~ow HOLE DIAM 

r• ll.V l".JTV~ - c...u:-."'( Vr:I I f\1.! n ,~ t~ack ~hriradcd 

QTD£s - '-LA."( ' ~ ~~' 
2:JG,Jv sOwirldird SurfKir one ,,. 

v.:,:- No_•_ 
,., ~ y ~ Dnt-Y.C: nt)lt vr:t I ma 1'!1 16 

JO Plattic •□ Oriw9~'!' 

4 in. lo ]95 n. w._1n1 10.22 lbl./0. 
__ 6n.co __ rt. 

CJT\)I<- - C...L~\ in. to n. Wc11ht , ... ,,,. __ 111. to __ n. 
rt r,,. V Qi:-n 1,:; ?4 

I 
in. 10 n. -.·,i1h1 '"'·"'· _in. to __ lt. ..- 8. ~,u.C:N I ~ .... ·1•~ i; 230 CDll\li:"I ~\.)rC:,lcVL n4DV ?A lit:. Make from ft.to n. 

I 
Typ, Dia. 

r1 :w 0-n.JS? -C.....L~-r' orn Af:. or:; I Slol/Gaun Len1th 
t-'ITTINCS; 

QWV 
Sel belwttn ---- ft. and ----"· 

(!DI\ \1!:'I -(=,t;?V \ !"lliDl' oi:; 1111 fl. and 
____ ,,. 

I (0-rug, ---- fl. and ----"· 
rt ~v ,-(_L~\ vrt r i\lJ 11n1 l('llt 9, STATIC WATl::R LEVEL 

54 ~-~;; Oattovr 0.t• Meaaured 26EEBZ9 
Q"i7..) G ,-c_"-.,:,,,.>-i 

<'I AV t:DI! y 1n.11 110 10. PUMPING LJ::VEL (below land 111rface) 

I ,. r.o~ \1::'I c-iff'v0 
n. ,r,,, 3 hn. pumpin1 i:i~ 80 l•P·"'· 

,C:,n v '- mune 11Q 1,4 fl.after hn. pumpin1 •. p.m. 

~0 - (._~Al I ~flv\... 11. Wl:::LL Hl::A0 C0MPLl::TION 

I 
I 

,.., /IV i'. t"l">I\ \!r.t (.![l I\ y ,, ?JI ,~c .. i1lc-s1 aJaptcr 20 BaMmenl offw-1 JO Al leHI 12·· ahm,e 
,:radit 

Ci)~'() 
12. Wall 1rout■d? 

,.. ... "I.,,.., -C::,'Q-.l\.....-
"""" l'1.,.,. 'I.,, ea, .. 0No Cu. Yd1. -·" . --q,tsfu (s, 
w '. -- -- c_.___,p,., 
( 

e:,n-..,1.--- 1DNHt (.'emenl ~nton1te JO 

... , '!V ., "'"'llrr:"I ~""' 1A-, ,,._., 
ft.to n. --· - ·-_rv- •• -- --- I •.. n.to It. 

I 
I 

o~- .s \J- ~~ ~ ~ • 
c-1.1,11 r- ,- . T~"f-'91 ,"h!- . 1 j; •Ni.r~!Oii~.e_f_poulW_e co•1am1na11on - -- -'~ ~:;:: ... ~r-~ C -~i ·1;:~, ~-~ i ,} -~, ·.: ..... t· ·. • " ., I 

'1 ~;._C",·ll-.- ~-.· ·'!'. . ~ __,, = . : IN, . ; direction ,, .. 
D.S.-rP-~H inf I It:' t=,:c;·Y ~{ . . . ' C-IJ Ill r. .,.- ~- .. ,. ; -,,:- ,..· _f1(';~. ~ W,tll disini.cted upon co•pltuon! ...... Nn!:J - . r:~ \:..;.. k ' ~t/ ·-ii :- -

~1-J~C';" ~/·~ .... ; :;~·-':; y , h-'). .... -,m,p 

O~Y •.··,--,· :I 
~.:.~ 

r • . - ~ 'Hi~ ·- :-~ ... ...... ·.la!•· ..... - o.,., ..... , •• &:1AP.7Q ("U/11 r - . --- ~);II.>'' . 
i O..'.:.n---- 5~r ~,._;p.S, D Not 6m11llad 

-· "' ... n ,,. .. ~,....__.1,.. ..... -... ,I'\,. ,.., I'\ Manuf.:turef'I Name II& ,llrkTf ,Jacnzzj 

I 
I 
I 

'-'IUU .. ._ '""' .., ... , __ • u .... ......... . JI . _._ --- 55~'.19-Sl HP~Voltl 115 0~--zf? .... 0 -~~,-,-- Modal Numb« 

(),,,_cD ·• -:r J.Ansth or drop pipe 84 ft. capacll,- 8 •• p.a • .. 1• ga]v 
// 

. 
:J.-5 Ii Ma1erill or drop ptpe 

3 7 -- .?"--v-
-

I I'"\"'' ,r::-n IPV I 
Type: ~hmc-n1hl,r J□ L.s. y.,i,;,,. sD Mec1procal1n1 

. . ,~)!~ I c-/;., l□ Jirr cDl·.-n1rlfu1al •□ ..:J . ' [; 
_, 

r· I-{ '·/e· ; ca:'ch ' ' ~e-;s ' / . - - - -, . 

l 
WATER "'ELL CONTRACTOR'S CERTIFICATION 

I 
--- ::-1 ":i~x Thll well wu drilled under m)' ,uns.diction and thas reporl ll true 10 I .. ' ~ Cf,,.-.. - -· - , .. 

C-7 . - --· 
'·'""'".':/.;, I - ' - -- ' .- ' ::- ,....,....1,,. 1he ba1 of my knowted1e and belief. -- I -· - __ , ... .; _,· 

- ~ --- r H. t'fWff•· " s~ws INC Q?Ol 5 ,. l. r) c:, ·r 
.. .;...; ::;_'.J.'. ~- ,; 

~ i ·-· L,crfllH Bw■IMU "'"'"" Licneu No. ., -- tiu • s,conc! ,11tll. tf~t,dftf '·- .. -- -~ ',..,.. ... - ' 

I 
I 

AM "-S. !'..U.V A TI0N. S0UlU.'_J,,01- OAT A. irtc - ........... 53°:i IAdustry •n., 1\t~Q~t\ j ~;!;' 553 
~o°'- t1 I 

= ~- i--· - r:-c.~J :\e 6 -;:J,.. i➔ V,"' 1Uf 
·,· L._1 Ill, V 

'..- J; : 
7 □ c•·-r•• 1-1-~ ,, ..-.,4""'~9 l,,-..;, 

\~I'/ S11ned j 
-t _.,,. ...--. _,- 4_.,,.,-

n C::.~1 ·l '. ,... -- ,,. ~ -- :,::.::=- \"•r11, -,· I -~r;ied R.eprnentauve 

~~ I , .. : -
Dato] 21•'8 P,7Q 

I 
Nam• of DrWler .. . , , . 5/74 30M 

MlNf!. GEC:.OGt:f. .. C"I •~• _,r-;v· COP'/ I - 7/76 30M ..,:,.,,,; .... \; .... .. ,, 
7/78 30M 

J3 



.,..., 
.......,widtl. 

' ~. . .. 
0... • 

. . .- . 

TOTAi. 
PORWDJt 

TOTAI.TDd 
IIACJI DAY 

I.SGULU 0Jn111S 

. ·--·--··-·~-~·ili-t?I-·~. . . ------·----·------·--
. . 

· Jew.'.. Cb' . . .. 
1 ·., ·: .. • ~ . , . ' I ·• • • ' , . ,,-:._ .. •, ' '. ' -~ . . 

~-t-
<(e1,,U (/ l 

tf'iJ.l 



I 
I 
I 
I 
1· 

I 
I 
I 
I ,'. •:; 

., . . .• ... ::•. 

l.'I __ 

Sld&i&t 5 M * lla:JA 

zo~BO\ -----
WEll LOG 

Aamot Well Drilling Co., Inc. 
-ri •. I :'1 

Well Owner: -"71'-'-.:.:_;,-....,:J.L_~l-ir: 1_'~_· ~.,.:.:;.·_· 1..;;~:.,_;.t!,;,.(,,\_• _....,.., ___ -+-i.---A----

Locatlon: -='·,".'°_'"ZL..C,...-~r-,.:..;_~-c_:7 
~c.,__;...'.L.:..k-=-.• '_-vz.:::__:-. .;._,,....!,__.µ..i..µ;,,=..:......-

__ to ____ , 

__ to ____ , 

__ to ____ , 

SIZES AND MATERIALS USED '1f: 
Top Casing Line: Inside Diameter ____ 3~ __ ln. Wt. per ft. ___ lbs. 

Depth --+-) 7__.f __ ft _____ _.·n. 

Any Reduced Casing Sizes -----------'---------

nt----ft. de4tp below casing 

n. Pumped for ___3_4-hrs. 

...... 
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--------
WELL LOG 

Aamot Well Drilling Co., Inc. 

<. 

SIZES AND MATERIALS USED 
3 __ Top Casing Line: Inside Diameter--~-- _in. Wt. per ft. ___ lbs • 

Depth ----1/'--"t.l.;.-, -0-r,.. __ ft ________ in. 

Any Reduced Casing Si:r.es _________________ _ 
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WELL LOG 

Aamot Well Drilling_ Co., Inc . 

..--,..-~:.1_...;·PI• . ..,.::.;'•:·:>i~::)··~~• . -: ·•, ...• per ft. ___ ,,-. 

f!Spf}1$;/ifl'"--~-·'j,_~_:.:~:"~'·:,..j:·_:•,:_<i:,:~~~:'Oll'='·_·-::•._·-·=,:·:··::::=~:======~-n.---..... --'-
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i,. . . ..i.' 

/.~f/;trt · 
~'ti!j{·lo·· ;;;1 
···1"ml" " 1:+w•,• 

I 
I 
I 
I 
I 
I 

I )- o c.. 

WELL LOG 

Aamot Well Drilling Co., Inc. 

to _______ , 

to--·--
to ___ _ -------------
to ___ _ 

----· ·----------------
SIZES AND MATERIALS USED 

Top Casing Line: I nslde Diameter . .,3 in. Wt. per ft. ___ lbs. 

Depth ___ _ ___ ft ________ in. 

Any Reduced Casing Sixes 

Total Depth to bottom of Casing / k r ft _______ in. 

Total Depth to bottom of Well __ ___ _j____u Z: ft in. 

Depth measured from:~ Water level: _q~o_' ___ _ 
Screened Well: Sixe of Screen: Diam. ' _in. Length :-, ft. Slot __ _ 

Make of Screen __________ Metal 

Fittings ---·- -···----··,.__ __ ._..,.._. __ ,__ ______ _ 

Rock Well: Open Borehole ______ inches diam ___ ft. deep below casing 

Test data: : ....,_:;..(gpm) ______ ft. drawdown. Pumped for __ . __ hrs. 
(gph) ~ : . 

Test Pump:----· __________ . __ ·- ________________ _ 

Tot. Len. of Setting: ---·· -t"~=.,,...,__· ··=·.___ ______ _ . f .-:-'.'..,,..,.... ··•·····-···-·· ... -~•·•·· ··•··--·······•···---,.__.a._,.=-
NOTES. --- -·- - --·- - . l' _;;~· -- _;. __ _,,__,______ . . ··.-· ·- ] 

t~~J (~,,:D · 1 ,.,:.: ,·· [ .. ,:-:_.7;: l•~~~ .. !J JI 
-~--~~ ...... -_ ... _"-4-,,.,_. 

...-.,..,___~ ... ,...~~-.... --.,._""r: . . : 
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-LIA rrr. 
WELL LOG /~ 

~y ~nr{--C..J 
:).. - I~ - " ·v· '---" 

Aamot Well Drilling Co., Inc. 

Nell Owner: Ld:.~ J!..--J..ci~~--✓;-._.. ____ _ 

Location: '.,·· j .' r- ~ ~·· .. --1'.~- - • ,' •.,! h< . 
Date Completed: ___ :__' ;_ .:,. ___ Driller: ...:. ____ _ 

O' to 

.!:i..-2=.. to 
I,. to _ • ...J,... 

Depth Description of Formation 
,, • .~- ( L-A-Y , -l:.;'L+:! Q_tu_v __ _ 

,'---...- ~ II. u f l'}J_ . ' £• :Lf v ___ _ 
S~rvp .

1
, .. /1' C:?£v_u __ _ 

.... , ..... ...._:, 
to 

~ 
-·~-:_(: _,s~~o"L--,·-_._ ....... • _ .. _ .. __ ..._.-~.-- !J/~1-i~ Q € u v 

to 

to 1111, ✓,~~ 
to £ l,t V. 9 £,['.!_£! ______ _ 

-----------

Total ...__.,.'--''--'L--+--ft ... ______ ln. 

Total Depth to bottom of Well __ ....;......io,:_=...:=s:.--ft~-------in. 

Depth measured from:_} 'f, .,,3, iP',..,...-:.,. 
,_- ,, ' Water level: ______ _ 

Screened Well: Size of Screen: Diam. 1 1 
··,. ..in. Length ~ ft. Slot I :· 

Make of Screen ·>,. ... "· · - • , ... ,,..,. Metal 

Fittings . __ _ 

Rock Well: Open Borehole _____ inches diam ___ ft. dee!) below casing 
· I! ✓ I /.S- • 

Test data: i,_;__Jlr:..__,. _ _, (gpm) _____ ft. drawdown. Pumped for / :z,.....· hrs. 
' ~ 

---------
Tot. Len. of Setting: _________________ _ 

NOTES: ________ . - -------
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:D4YOPWDJC 

-,v .• 

MONDAY' 

l=i=~JfC~IOHl::i~~4l'TDN00N=:i:~~=i=~SVICN"l=i:NjC~=L3TOT~AL~TDUt~~ n .• IN u,rr IN OUT IL\CR DAY 

JR.i WIJf. BL =~ WIK. HL MIN. 111. WIN. RL MIN. UGUL.U O'anD 

I ---...;. ~, 
'IOT.U. 

JIOaWDE 

I t.nl,y Cllrtify chat tile ucmt ii a tne l'll!St al 1iaan al my eaaploywwit ..-me aid--, i. 
...,.widltlieWapwlH...Dhiliaa,iiti.eF..-1.uc,rStanmdl.Actoll93&. f 

' ......... ~ ; :) tt' , Sipe .... _.At' :,y._f._..,..,_~, 
L. ___ - --- -- --; 78 -:::--;; T-70 b e dttr--- -- __, 

Elev,, 73S'±.:5-/ 
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RlDAY 

t a:ruaDAY 

I OT1ID . INPObfATI 
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L __ 

/It'-~/- 3t:} 

f:; /eV, 7 ttJ:f:.) I 

• b/cn 
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MILLER-DAVIS CO., MINNEAPOLIS 16711.C El& 
EMPLOYEE--4-........ f&.L;..-::L-....,/:!---.L"-~~M· ~---+-~!1-4...:..-~...c.,",SiflJ,= 

WEEK ENDING 

SUNDAY 

MONDAY 

TUESDAY 

WEDNESDAY 

THUltSDAY 

FRIDAY 

SATURDAY 

OTHER. 
INFOJI.MATJON 

TOTAL 
FOR WltBJC 

l bettby certify that the abaft ii a trm ...-C fll Iman ol my emplO)'ment durinc aid week, to 

,, " ---

(rt--r~r-
iR,uu,v· 

t. ,, ~ 

~uil0 

; comply with the Ware a.ad Hoar Dmaiaa ol die Fair Labor Standarde Act of 1938. j 
~ ~ O.te - ----- 4 - '_k._, ~ ,.... ... ..,,K :w.,_L,, • ., p 
t _· _----_---_· ---_---_-----_-·-·-=--=--==~~--=---=---=-~·--~,.;_;_-~:.__:_ ~:__;;_--,-.::._-.:::.,··"-._,~·:•"-. ::..::·""' _ ......... ~, 
- --► 
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DIPLOYEE__z.Lkml£.l.,--...___.atC-=s...__._'f.___...&rac::z::.._.,~--...:k9::L~}"--:=---i£..c;4~/__c#~___..""'t.'+d:~t,t::.I,' ~, 
WEEK ENDINC _______ J:~ _ _.,f:-f'e.-_ 19 ✓~WEEK No. r/ 

TUESDAY 

WEDNZSDAY 

THUltSDAY 

ntlDAY 

IIATUaDAY 

OTHEJl 
JNPOUlATJON 

// ~ -.JJ---3,1 h 0J ~ ~IJ 

fleV> 7;;6-.rS/ 

lfr-;0;-k .. -
t{VUU -b--: 

a.uuu' 
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't.}- :.:::_:: 

EMPLOYEE aL-..-,z..u~r-a~~- ,Jo II. , , 
WEEK ENDING__,_.~-,i>-L-;.-__,_ ________ 1¥.,,l'.._ WEEK No. _____ _ 

A.PT&JlNOON JCVENING TOT AL TIMS 
IN OUT IN Ol!T KACH JlAY DAYOPWDE11---,..---,,...-,,,.....,.--+t---r---t---.---,11---.--t--...,.---1t------r--

H1 MIN, HL MIN. HL MJN. Ha. MIN. QGUJ..La o'ltTDO 

9QF~ ~

JM~o~ND~A~v __ J.A~~~..!::::::~~$-..fJ.~+--+--1~-+-~d'.:J~~~.1..:.~~L.LL., ;,/l /
bjr-'-1 TUESDAY 

WBDNSSDAY 

THUltSOAY 

1"1l1DAY 

AATU'&DAY 

UTltSJl 
INPORMATIOH 

-. ·------------. 
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IIIUU..P•DAVIS CO •• MINH~IS M78-C ..,,,, /" 

) . . . 
EMPLOYEE IJ._,,.. ,::;,,..dL-T t: 
WEEK ENDING _______ .,.._~-~--/_ 19_· _ WEEK No. ____ _ 

BBPOU NOON SVENING TOTAL TIMS 
DAYOPWUE,.._~1N..:._~~OUT~--!l---=;lN..:._-+-=-r=~-11--=,lN;.:...---+-~OUT~-+--1:4-c_H-,-DA_Y __ 

MIN. I n. MIN.II RL Rll. MIN. RL :WIN. UGVI.Aa o"JtTDa 

TUDDAY 

·----------

I 
I 

I 2 ~ C. 
I 

d~--,.,._~f.,
't/uov4'-+ 

IL___:_=====-------------
1 
I 
-1--------------------------------
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E. H. REnOER & sons WELL comPAn~ 

-----
'1.,DO MIGHW~'t Ne. 7 ST. LOUIS ?ARK. MINNF.:so~..:....._. '._ , ~ 

- . _,,·" - , ' .. ·I 
' . . ..:.,_ -- -- ' -- 1 ·-. 

WELL LOG 
Date ComplctcJ __ Dec_._2.;..9 _____ 195~---

. -~~ 

------ ot Sec.. __ ,_•._ .. ---- T~·:· ... ·. _________ _ 
. ~-: . 

(} Elv. ___ _ 

l :,t _____ Block __ ......__.tn the Qty of. Golden Vallez 8-:JC?------c-.ouft[T ot .MHmn-.ue;,~111..__ _______ State of __ ___.v ... 1 .... a .... o _______ _ 

feet of Caaing used. 

r O&tl Depth of Wcll __ .. ~2 _____ _ Feet of Open Hplc .S-c J. <. < Q 

Ftntshcd in __ _,,S...,and......, __________ _ Water Level 

.. Feet T aced at 5 ~lions per min - ___ Draw Down of ___ J._,_.l' :.S.. __ . 

I. Screen Used 2 C .IL.-______ ......,Cb ..... e-c-k: .v. ... a .... J_.:,: .... e ____ __._.6()..,_ 
liZS hl•!C'F. ,,.., 

- --···--·· -·-- --·-----2016 
f,LOT :, . ~ NU11141U,"1 

T',.,, ,.,,, . .1 

T ypc. ---~- -~--[:::..--:--··--·-- __ .. I 
I 
I 

Pump: Makc~·r-1.1--:rrf --. H.P. --:-s-{,___-

Dro P 'J_ ( . .c s / }:, .. ~ . p ipe _ , . __ . reet i:e ---#-~~"" __ _ C;;po.city of Pump ___ _> ________ G.P.M. 

I 
I 
I 
I 

/ 

_glq 

KINO OF 
l"OIIMATION 

Pt.ck Graft\ ---
Cl.&y-, Sand and 

, Stone (1ADN4) 

COLO~ 01' 
l'OIIMA TION 

STAIITl!O 
OIP'TH 

- -------··· ··---·-

I ------ - --------1-
, I -- -- ----- -- . -... . . -. r 

ENO!'D 
OEl"TH 

,_-, 

TOTAL 
THICKN!:155 

OP' l'OIIMATIO'. 

- ----- ----------1-·-----------

- - ·--- - -i- · 
t. 

RfMARKS ' 
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KMPLOYIS ,4-. ...,._uJr 1 ..,..~ s :t ::1'> 

WIZllt.DDINC 

=;;.._,_~...-..+--~+--!-----+---+---+-+--+--+---+-:--.J...-:·;tt?//·11 

TOTAL 
POa.WDJC 

~ 0 f..\: '."""' 

I 
-t 

Pr~"' ---t.<---. 

&uuv
tfl.llt.J( 
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_/ 

.. / ,/vel't ffc;,f),,vv,o r / i 

m~~._.)~q~~--1-+/2~½~,!.~/4~~~,~~~a'--~~~~~~~~~v'-__ -_·_ 
WEEK END1NC _____________ 19 WEEK Ho. ____ _ 

Di\YO,WUS:. 

TOl'AL TDd 
&ACII DAY 

, 
•• -:t; 

{.,11i· :: 

IUNDAY 

y 

1 Df. Ff 

~au.._-+~~~_;.J~~~~~~~~~=-=-i.J..,L._-.L~ "/ i'1, 1l'f 
., 

wa>NaDAY 

TBtJ111DAY \ 
\ 

ftlDAY 

aA.TUaDAY 

~TIOM 

11-----■ ·---------- -- -- ---- -----------·-
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D~r-
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.!!l!!!IE!!.Y-I-.L~~zaL.J---l-J_...J_-1--!-.!.--l.--l--rf~ 
li!l!!!!!!.--:i.~~~~~4A~4-~~~~~L-~~PUt:.,~ 
.!!!!!L...--l--+-~:...J2~~:......i---4£~~~4-~___J~-J~vu 

I --,---~~6.JL.......L._J:::::::b!=::-1-_L_j__L--1.-1~=-1~--+--.1~~~........ ,,:-•·J. . 
ii;' -· .... ..A .;:, •• , •. 

' .J ,~~-~ • • 

i:t.;' ' ... 
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·f.! 
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~~~::-~_ .. ~:~~/· 
MIU...,:R-~YIS CO., MINNkAP'Ot..lS M79-C 

EMPLOYEE IL - p-.,. Q,-, _,L~ 
WEEK ENDING ,::,r;./": / fL 

BEl'OJtl!: NOON Al'TDNOON 

DAY Ol"W11:EJ.: 
JN OUT 

' HR. MIN. HJL MIN 

SUNDAY 
I I 

MONDAY 

WBDNSSDAY 

I I 
i ( ( '- '- - . i 

I -
------

:t2()0~~ 
19 ~ "'L WEEK No. ------

TOTAL TIMI: 
BACH DAY 

~y.,·-~ -

vvu-< 
~t-11H---+---+--+---4-~avvu 

TOTAL 
roa WEEK 

meat during said week, to 
Act ol 1938. 

Sipature....,-¢' ,Val~ 



2c -=:. '·t q..:: 
MI H NE SGT A CO ii SER 'w' AT I OH DE?.~ I½i-!Lt- ;-

DIVISION OF WATERS - /1 

WELL LOG STATEME~T tl 
I 

File Nu. ____ ~_.~ 

118-21-30cbb 
HAIL REPORT PR•J~PTLY TO DIRECTOR, nrnsrn~; or ·,1:t•'.:1s, 3T.\E ,:~r: ::-: i:LDG., 8T. PAUL 1, :-m:s. Well \o. 

Locate Wel I on 'o ( I Location of Well E:en::1.e1Jin Cel:l!lt:, P..$.dio Station, Plat of Sect.inn ·-"'""---,.-----: 

IE:ennepin 
County 

Naper Road (County lS & Medicine Lake) 
City or town 

I 
I 

Describe Further by Lot, Block, ~earest Highway, Street and Number 
Twp. 

nange ____ _ 

Drilled for: Hennepin County Radio St at i o~iller ___ ?-t...;.a..;:.-c;;;._R_e..::.n;;.:;n~e~r~_~.,_e..;l;:..;l::;.__..::.C....;;o..:•;.__ ___ _ 

Address ___ ~(_s_e_e_a_b_o_v_e_) ________ _ 

I 
Date of Completion ____ 1_-_4_,9'---------

I Site_·------,.-,,.-,--.=-=-=-=--=:-:-.,...,----,=-----
Upland, Valley, Hillside, Etc. 

I. 
Type of Well ________________ _ 

Dug, Driven, Bored, Drilled 
Drill nig Used ______________ _ 

Solid Tool, Jet, Rotary I Diameter: Top __ 6_11 ___ _ Dottom -------
-Depth of Well-~3...,.5 .... :'-'-----------

I Ground Elevation 
'. s 

Address 1u- :21 - :?o L ttddi 
£/{l, V, 9~~:ts✓ 

REPORT OF FINAL PUMPING TEST 
Date of Test -----------------
Duration of Test ___ Ilrs. ___ Min. 

Rate of Pumping _______ <RI 

Static Water Level _______ Ft. 

Water Level \\hile Pumping ____ Ft. 

Drawdown _________ Ft. 

· Hequired for Recovery __________ _ 
Yield _______ Gal. perday I or Below ere Made, Give Details on Another 

Ueight of Casing 
s Made of Effect on Other Nearby 

I. Quaiity of Water 1.:~:~::~::::::::::::;~;~;;:::::::~L-t-?_G_i_v_e_De_t_a_i_l_s_. --------
Temperature of Water 

I 'was Laboratory Analysis Made? _________ _ 
.I',•.,· t • 

. . I For What Purpose Will Water De Used? 

I 
I 
I 

Is Well Pumped? ___ _ Pump Capacity ____ mt 

Was Well Sealed on Completion? ________ _ 

Does Well Overflow Without Pumping? ______ _ 
Yes or ~o 

. Natural Flow r~1 _____ \.IL,, 

Ylhat PressurP., or IIead, at Ground Level? ____ _ 

I Prin~ipal Aquifer Penetrated _________ _ 

A B ftf\J~ atJ€!) __ 

I 



I 
I 
I 
I 
I 
,- I 
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fr\v-l~ 
C,)uuu 
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!B-ft==~,~: · a/ e~~:~k]''~P 
. WED: DDINC. If' Ne. ~~ qD 
I . 1---M!~l.-l-~7!!2!7:..i---l-,~~~ ~Mi ma , & 

DAY UOULU o 

f IUMl)AY 

O~f• 
MONDAY ~ ,:;:15 ~,. J;r TUSIDA'Y 

J ~~zo WSDN'DDAY 

' 
i TIIUNDAY 

ftlDA 

L Dael_.... ~~~~~11111116!.~~~-1 
. _ .... , -·--- id •• ' .J• 

?•,~. ,i't· :~"':'t-

c . ' ,,~;Jt~-- . ~ll~~;,.(- .. 3b ·c/;d Id~ 
· · £/ev, 1}6':t:S-:' ' · 

..D!IMI--1!~2..,:~4"4~~~~::Sf i-(;:l.,.2,_-l--4--l-~l-- 1 

.1!!!!!--1_l____l._L...L_J__...L_l__J__L_l_J_-i--J-- t 
~ Joa~ 

l~canf7e!latt!le__,.aatna~•---olmr-,•, ,..__....._ .. 
widldleW••S.-Di.w.oltlleFalrl.ala«SaacardilAt:&ell'3(. 

Sipame. _______ ' 

. ·-----____ ,, 

-~~ 

~[lo/J· 
~ u,t/(; 

--., ·"·'. 



I li41-<l7 
-~::~ i i:ev. .:-5 9 i 

j'? 
HAIL REPORT PRm'.PTLY TO DIRECTOR, 

I Location of Well 

lJ i 'i , ,) Ii.; i 1 U l 
Luc ate We! l on r /\,Al-:=- 1-\'-. 

Plat of Sec-t.ion :::,1•'1v\l;:. 11-' 

I 
I 
I 
I 
I 
I 
I 
I 

Describe Furtbe>r by Lot, Block, ~lea.re<>t li'.rhwa.y, Str,;,et .i.ud Sumber 

Drilled for: --.J.-o_h_n_0r~i(-ar-r~1-s-,-n--------
Address ___________________ _ 

443i Garr1s~n Lane 

M1nnaa:,::,l1s • Min.--ies:Jt3 
Date of Completion 

---,o--c"C':""'r"to-b,......--,•r=--..... 1-9-58-----
Site ____ ...,......,,__--=..,,..,.-__,,..,.,..,.-,-,---=-------

Upland, Va.lley, Hillside, Etc. 

Type of Well _____ ___,,------------
Di'Rr1Dlil'id Bored, Drilled 

Drill nig Used _______________ _ 

Diameter: Top -3=-n---- Bott001 __ 3_..~.__ __ _ 

~pth of Well~97"'-"--'-------------

Ground Elevation ______________ _ 
Sea Level Datum or Give Distdnce Above 

-- .,.,If I i.l #) .~. : • /;.,;; ~'---'----' 
q-.~.· ,.. 

"! I 
Piange_..:...~-----

Driller __________________ _ 

J:,ss~h .J;:ckis 
Address __ •._,;.;.::aM.y.;.::z:...:a::....:..t_ac...,.__?..:.ii!_l_n_n_e_s~o_t_a::__ ____ _ 

· REPORT OF FINAL PUMPiNG TES1 
Date of Test -~~-1:-gtt:ii:oKt---------Ootjbfi' :.,;u 

Duration of Test_..::i1L-- Ilrs.-¼S_Min. 

Rate of Pumping ------- GR,! 20 
Static Water Level _____ Ft. 

45 
Water Level \\hile Pumping ___ Ft. 

Drawdown _________ Ft. 

Tirne_fiequired for Recovery __________ _ 
Expected Average Yield _______ Gal. per day 

I or Below R. R., Highwa.y, La.ke, E:c. 

Height of Casing Above Ground -
---wi·e--1-1-0-1-t---

If Other 1ests were ~lade, Give Cetails on Another 
Sheet. 

l Quality of Water....,... ________ -=--,__ ___ _ 
(Ha.rd or Solt, Fresil or Salty, Etc. l 

Were ~!easurements Made of Effect on Other Nearby 
Wells During Test? Give Details. 

,II ff ... J, I.,, 3t' Cc c i?~c:. 

I 
I 
I 
I 
I 
I 

Temperature of Water _____________ _ 

Was Laboratory Analysis Made? _________ _ 

For \\hat Purpose Will Water I3e Used? ---½b-.o--m-•...--

i 
··---., 

t ·•···~ ~~~----;· ______ : ___ : ·-: .. _~·:.~: ... '.Lr~1,,._--_ 
Was \','e 11 Sealed on ' • • _., v. '. I 

l I 

·---·-·---~ 
! I 

G 
1JU 6~~· dKrAINEO HEREIN 15 i=-i~~---· ---· ;17:·-····-·-;z;-·; 

Natural Flow , H.I pn=-H"H1'"'~•r·!" l- I _ _I ___ ---· ~7.---1 
· 

1 
PJLt1f :utr1 ~H C. L_____ _ _____ : A,&<-£{,;_~? _.1 

W1at Pressure, or I!end, at Ground Lew.,.Jd _1::: TJ ::: ,_·Jrn--FE~.f--5. e-:::~_._+f.----------------
r::-=;c STUD'( o:,L !" !3'f DIV.. OF 

· · 1 f 'r'.',\TERS l,'I A•:CO?G;,:lCE: WtTH 
Pr1nc1pa Aqui er Penetrated r•34 lCS,wl, ----------------------
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~i==:.~c:+-~~P.-4!;;;"4,--1.AIZ-,Z~llllll--~~'-+--_ l 9 i F'T' 

,'tt'ft, . . 
......... ~..u,~::z._ ___ JU:~ 

f'//)ri/ll 
I 
I . 
' '~+
.~Uvij;::;. 

auvu 

_______________ __,. _ _;,..,...... __________ ....,. ______ _ 
// 1' _,;;;) ._ :ic? C C C el /),I; 

r /;'/~~ ~ '1 / 5':r5;' 



No,,----

Date Started 

OWNER 

. ADDRESS 

-.~·-_ :,~:..fi:h- ~· -~ - ·- : .. ,_. ---~-~'.-.•-i)-:·:-r:--~~~?.: 

77C0 HIGHWAY NO, 7 

~(./,At. · ,11 -.;,1-so c~d'·'/J~-~- ·_:; · "i.:·:/·k.:iJ:~$_;f.>.·. 
,,- • -✓ • ' ~ " • -- 1 , ~ ,.,,., ' , ... 

IOT. 5 · 195..!__ Date Completed -•-. -.. -_?·.·- ··::-T:,;,.lfS::• · · .. / 
J e A e KDIPTOB ' ,' .. ', ~--._ :.·;: '.':~i_:~:· ~ . --~ . 

J l+J 2 Gtt,t.D)mn - Goldep, J!l] V 
·:_·:g~'/~1 ., ,, 

.. .;,,,,.,;,-

Description of Property on whif~ prilling was ·drru · : :.-- .... -t: .: 
• • • ,• ' • • •• " r•, ." #•~•\• .. • •: 

The _________ ot Sec. ____ Twp._,.;.,_ ________ _ 
Elv. ------:·'..-

Lot ____ Block ____ in the City of_. -"Go--=t=de;;..;.n"'---V=•l=l--• ... 1 _____ _ 

. County of --=B=•=nn=ep=in=-------- .State of __ lliDD __ • _-_______ _ 

Ca~d with _3 .... "---"T'---_c _________ _ __:;54__;,__' _6_• __ feet of Casing used. 
. ·). ~ 

·_ . .:,;"'·.·. 

TYPS AND SIZII 

Total Depth of Well _ __.._59...________ Feet of Open Hole ____ ___..•-.• ... ··-----·""""._;. ... ·.·. ·r-./:- ·-; _,' 

Finish~0 -in ____ s....,a=d_____________ Water~) . 20• ';: ~v::·,,:· ·-k:_·:,;._·.> .. . .·..;;< 
., . "> - . ••' 

, ..::d -3>--.--.,-.-~_:~• :-----•=1="---•·-:f-.-H •. P.Draw J'.lown <1f .-i._:---.·~---.-_-_-_. _-_,, __ ::_·-~- ~~~(:>~( 
. Pump: ~~._~·Shall_•~------ . . . -

Drop Pipe-_· ________ feet Siu _________ · · ·. >:)'/-t_i-?:: 
KIND 01' 

l'OIIMATION 
COLOR OF 
FOIIMATION 

Yellow 

Brown 

ff"IITIO CND!D 
Dll'TH DEPTH 

0 40 

40 

------l----~--~----,-.,::---1----I----O:::r--J.---'&,:-=_ .. • ... -: _<:'.:: 
----1----1 •--t--1 --•---- __ ffJfa_-,1}_-:-'f!t_d,_'A,J_ ... : .. , 

--------1- -- ---- ------
.-----------1---· -----1-----1---1---

--------+------!------------
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No.-----

' . __ ........ , .. 

Well: · ~ ~"' ~ t-;! ,,,'"", ,-,.,~"x 

Case/with 4' w t, T l~r-'\;~ lfri.i.8.L.f;~iri:p·~·::t~e~·l'""4_....;·~(;..i.··.~~-~----- from era~ 
• Type a . ·.J ' • t ' , [ 1 , ' · j I h • I 

' · ,. ', \ i 1 - I fc • ·' - I /' 
Feet of Open Hole _a__ Fir ished . ,...; ' ground. ·. _, · ·1 

__ ,...,. <water- : v$1 ---------
"-~-~,," ,-, •. ,.,, .... :.,- ► •.•. - ........ ,,. 6,,..·,,;,;., ........ _ ~ ...... ,:,..,........ I 

· Tested at 20 a __ J.J>e_r • .Jlll~.-... _ ·" ....... ,Q.rill}MQ\'ln,..Q,( ... "'"'" . . . S feet. 

Screen: 
. Size -"'-4 '-' __ Make • .__.Ta .... b ... o ... '3 ..... a..-n..__ __________ Slot or Guage _ _.,,J..,_8--- Number ___ _ 

Pump: 
Make ----=R=e::.;d:....o::J..:::::a.=ck=-=-e=--t,,_ ___________ H.P. 3/4 Type sub Tank Size -~----

fJ Motor Serial No. ____ Pump Serial No. ____________ Drop Pipe ____ l __ 0__.5~'---- feet 

Size 111 Capacity of_pump _____ G.P.M. Date Installed ________ _ 

·c1av 

Sand 

Pack 

Sand 

Pack 

Sand 

Clay 

Sand 

Baker Pitless 

KIND OF 

FORMATION 

sand & ~ravel 

cemented 

ravel drv 

dry 

sand ground dry 

COLOR OF 

l'ORMATION 

brown 

brown 

brown 

b'rovn 

STARTED 

DEPTH 

71 

78 

.. 

ENDl!D TOTAL 

110 

ravel 
V-6~ a ;::u 12122-1 

..__ ________ ...._.:..r.:..e,;;;.d ___ .,,_;l;;;.:l:;.;O;....._-f-l::;3:::.;6;.__;-+ ____ ..._~lr:;.-...:0~1---- _ .... 133-7 .... _. 
e,~1>-Y, GR ~ - Q uu u1 L 1 .. • 

sandy ravel --.:.._~--'----+-.;;.g.::...r.::...ee::.:n.:;___--J-_;l:=.:3::..;6;....._-f--':..:.;~-4-----+-=lO::I:-l.Lc_ ---- .• ;. ·-
$ /-rN D Q-5 &1:u& 

8-2-1 2 i:rra.v 150 l 

(f(; -:-r_a_ve_l ________ ..,__:...rr~--+--17.:..;9_-+-...;;:;1=8'+-/--+-~-~-V:_'b--1~--~t~~> 

_____ _ fl,r_u~ Y.Y __!-~;4_1:~-~r; 
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.) 

SUNDAY ✓ • 
_.!!!,MONDA~Y ~~~~~~~~~~~L.$.Jt.£),,, I I} &!L '.. 
TUBSDAY 

WJCDHDDAY 

THtJaa>AY 

nn:>AY 

I _. cstly tlm die ..... II a 1nl lllpllt el .... el-,, eaaploJ I t .._aid--. to 
mmplr wida die W• a.I ilNr' DMaiea ii die•• i..a.. Seududl Ad el 1'31. 

/}R~ 

·' '. 

Data~._ ______ .,_ Spatme. ______ _ 

·- .. ····-··-·---------. --·· ··· ··JljdAr ¢1.uvu--(!llJWf/ 

. ' 
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No.-----

~ndtl 

E. H. RENNER & SONS WELL COMPANY 
5465 Co. Rd. 18 North Minncapo!f s. 26 

..A.. ....... l..' " 

WELL LOG 
;//?' 6 

INVOIC.:S: ... / 
I,.··/,_.,/-,- .... . ~ ✓~-- _, 

,, , . , -~ • •• ~,. - ,..C.-

( Well) No.--· --

/},., •• •> I 
(Pump) No. ~>-a. · 

(.ff 

( .d i 

I Date Started ____ ,.::: .... ar ..... c .... b ......... 2 _____ 19 

Owner or Contractor _?.-.o~na=l_d"'--"C""",_J=o .... r_:~-s-o_n __ 

I Job Location 

/ Date Completed __ •. • ........... rc:4,o· .... o _J..,_Q _____ ....;;;:....=:;:_--19 -.14-

Address C1605 A 24th. Aw,. ;r. ''p1 s, ;:;5,127 

I 
Lot --- Block ___ Twp or city _~ .... , 1 ... r ... 1 .... n ... u..,..t!>,...__County 

Well: 

I 
Cased with 

Feet of Open Hole 

I Tested at 

Screen: 

Size ~" X ;i' Make 

I Pump: 

Jjf-.)2-~£1)/)daAd 
£/4 i~ ?t1.f':ij1 

Hi:-nre;>in State of Minnesota 

/)-.,5:J-
!')t ~rade 

22 

\ 
-==-.-,.,··•=-• __ Number 7 46 

Make ____ Type Sub. Tank Size 42 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Motor Serial No. ____ Pump Serial No. -=S--50 .... t: ... X?=E.......,.ll"""O=------- Drop Pipe __ 4,_· 2 ____ feet 

Size l'' Capacity of pump ll O 50# G.P.M. Date Installed March lCi, 1967 

~ i'vell -pit 0ri-dnal dische.~ J,j-~-v 
KIND OF COLOR OF STARTED ENDED TOTAL 

THICKNESS REMARKS 
FORMATION FORMATION DEPTH DEPTH OF FORMATION 

Clay Yellorf 0 29 2'.J 19,uB ~I,. I)>' 
.?ina a.q,nd, 'Drown 29 51 22 I? p-u/J, ~/JA//J 

G::.-:i.val Ero-m 51 56 5 _1 /1 .,:::-oA t::i~t/k 
Sand,y clay Red 56 74 18 n..,-u;;... 6t ~y 

Cl:::.y Plue 74 95 22 Oi'u G C,1.,. /I )I 
I 

t; J:'U~ 5~llt} Hu,~c..:r sand Yellow 96 130 34 .,,I 

So!~d..-oc!t and gravel Ycl:071 130 139 9 &s ., t 'tiiv~ <~)lfJ. a;Vi 
. -

#& ,;,.I / ..,t.i J/ l) tn;,r;~ IY;/J 
jt 

- -
.. 
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I L~~==-=------,/"\~e"~ . .L.~1'?'$-''-11 n • (::?_..,....c::> rLYMOull-( · 

,_,·· 
..SP p I~-

le Well Address Northeast Plumbing Co. 

1--_:--> :: 10610A ~2nd Avenue North 
Driller's Signature Date 

ff°''''~ . , . · .. ·· VernQn LQbse .. 
sIUlJl lZJ ]962 

' :: Drilling Company Address 

Dependable Well Co. 9743 Humboldt Ave. So. 
0 ~::'. •• • •~. ••P•,- •<. • • .-•••• ~> ••· •• 

.:. 

• 

WELL RECORD 

591 
Permit Number 

Telephone 

TU. 8-4303 

ll+;if it::"·:,_-

SIZE OF WELL. ................. 3 ................ : ..... .INCHES WATER LEVEL. .••.......•... .'J.5 ............. :.-........... FEET .. .... ·-
'. . . . lt:: -
~ · ·\yELL DEPTH ........................... J ...................... FEET DRAW 

.. 
DOWN ........ - ............ 5 ......................... FEET 

-· -·· 

·:. CASING 
4 . 

DEPTH ................. 1 .... 7 ................... : .. FEET CAPACITY ·aALLoNs ........... lQQQ ....... PER/HR. .: . . DEPTH OF IMPERVIOUS FORl\IATION ........................ Q ..................... FEET CASED WITH' 

SAND POINT .... ~ ........... FEET .................. INCHES/BY ········.l1 ... rncHES \VELD.ED JOINT ( ) 

MAKE AND TYPE MATERIAL: Tohnson 10 slot steel SCREWED JOINT (:x) 

Remarks: 

... 

. 

\ 
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March 7, 1991 

RECEIVED 

MAR 18 1991 

EnecoTech 

711-015 

Mr. Mike Semsch 
Executive Vice President 
Real Estate Equities 
325 Cedar Street, Suite 400 
St. Paul, Minnesota 55101 

Dear Mr. Semsch: 

The purpose of this letter is to request your perm1ss1on to access the Hillsboro Court 
Apartment property for the purpose of collecting near-surface soil and groundwater samples. 
Your cooperation will be greatly appreciated. 

Allow me to describe: 1 ) some of the services that our company provides, 2) our client 
and their involvement in this project, 3) a brief history of the soil and groundwater 
investigations that we have performed near your property, 4) the purpose of the soil and 
groundwater samples that we wish to collect, and 5) a description of the activities that will 
be performed on your property if you agree to grant access. 

EnecoTech is an environmental consulting firm that provides a diversified range of services 
for government and private industry. In general, we work toward helping our clients resolve 
their environmental issues by minimizing the effects of environmental problems to public 
health and safety and by helping our clients comply with federal and state regulations. 

Since April, 1990, EnecoTech has been performing soil and ground water investigations on 
the gasoline station at 9456 Medicine Lake Road, New Hope, Minnesota for Sinclair 
Marketing (Sinclair) . Soil samples have been collected from 6 inch diameter boreholes from 
depths of 2 to 61 feet below the ground surface. Groundwater samples have been collected 
from 2 inch diameter monitoring wells. All of these samples were analyzed for gasoline and 
diesel fuel constituents. 

The results of this investigation will be submitted to the Minnesota Pollution Control Agency 
(MPCA). To complete our investigations per MPCA regulations, soil and groundwater 
quality data will have to be collected beyond the gasoline station property boundaries. 
Therefore, we are requesting your permission to perform field activities on your property. 
The enclosed map shows the location cf the proposed soil boring. 
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Mr. Mike Semsch 
Real Estate Equities 
March 7, 1991 
Page 2 

Before starting the investigations on your property, the underground utilities will be located 
through Gopher One-Call (natural gas, electricity, water, sewer, and telephone). Drilling 
locations will be chosen that will not interfere with the underground utilities. Futhermore, 
drilling locations will be chosen that will cause a minimum of inconvenience to you. 

A small truck mounted auger rig will perform the drilling operations. Two 6 inch diameter 
boreholes will be advanced to a depth of approximately 35 feet. After the drilling has been 
completed, the holes will be filled with cement grout and the alley road surface will be 
patched. Any excess soil at the surface that is the result of drilling will be removed from 
the site. 

EnecoTech and its subcontractors are fully insured for property damage and personal injury. 

We anticipate that these investigations will be made in March or April of this year. You 
will be notified in advance if you agree to grant access. The field operations should not 
take any longer than one working day. 

We have enclosed a property access permission form that we request you sign and return 
to the letterhead address. If you would like to receive a copy of the data generated from 
the field activities on your property, a copy will be provided to you upon completion of 
the laboratory work and report preparation. Please indicate on the enclosed form if you 
wish to receive this material. 

We thank you again for your time and cooperation in this matter. Please feel free to call 
Kelly Kading or myself at 854-5513 if you have any questions. 

Sincerely, 

ENECOTECH MIDWEST, INC. 

' /7 -= 
\~A LA.~ ~· ~ I 

"Ja,mes A. Berg 
Sr. Project Hydrogeologist 

JAB/KWK:djd 

1/ y 
JY-ily- .Jl ~ tc/4; __ ~ 
Kelly W. Kading G 
Project Hydrogeologist 

cc: Mr. Denny Lorenz, Sinclair Marketing, Kansas City, Kansas 

jb/711-lSb.ltr 
EnecoTech 
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PROPERTY ACCESS PERMISSION FORM 

PROJECT NUMBER: -7 t \ - 0 l 5 
PROJECT MANAGER: ----

I,· 1/J..,c (, / 1 --~r . '- _1(: ( 1_ G( (name), the property (?Wller or authorized representative 
of lhe property owner . -.. ·. • ,.'/. · ,'·1 - 1 · ,, ,-.: .- I, ;_ agree to allow EnecoTech 
Inc. employees and contractors to enter upon the above described property and to perform 
investigations of the nature and extent of petroleum products possibly contained in the 
groundwater and soils. EnecoTech agrees to comply with the conditions described in the 
attached letter. In addition, a copy of the data generated from the above described property 
will be submitted to the owner/ owner representative. 

EnecoTech employees and contractors will enter upon my property only for such purposes 
as to conduct monitoring surveys, testing and other information gathering to identify the 
existence and extent of said petroleum product. 

I 
I 

Date 

Name 

Street Address 

City 

State 

, //id,\ l'Ci.'C {}1., CZ 1/;?zs 
'✓?)~I lit li✓k-✓ ( I /1, (_ /1... ( . 

/_ r~ !. '- i/-- I { 

Signature 'J· '~roperty Owner 
) \ 

' .J 



--------- ---------
PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

) R 
DEPTH s ) E 

A N ~ ~ C 
M u ~ M PENETRATION , 0 
p M ~ E RECORD V 

F L B T SPLIT SPOON BLOWS ~ E 
R E E H 11 R 
0 T R N 0 y 
M 0 " D 6" 6" 6" 6" 

0 4 AC -- -- -- -- --

4 6 ss 6 7 10 10 90 

6 9 AC -- -- -- -- --

9 11 ss 12 9 12 14 90 

11 14 AC -- -- -- -- --

14 16 ss 3 6 9 10 noo 

16 19 AC -- -- -- -- --

19 21 ss 7 10 13 15 70 

21 24 AC -- -- -- -- --

24 26 ss 15 12 18 18 90 

26 29 AC -- -- -- -- --

29 31 ss 12 22 31 50 75 

ENECOTECH, INC. SHEET NO. 1 OF 2 I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI HOLE DESIGNATION - MW-01 
DRILLER - TOM t-OORE DATE STARTED - 10/12/90 
SURFACE ELEVATION DATE COMPLETED - 10/12/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - S.J.B. & T.R.B. 

0 S ~ 
DVM D T p NOTES 

0 R s SAMPLE DESCRIPTION (STRUCTURES, 
V R E 1 y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE L pILTY CLAY W/TR GRAVEL, BLK-BRN-GRAY, MOTTLED, MOIST 

0 NONE 'L SANDY CLAY W/TRACE SILT & GRAVEL, 

NONE BROWN-GRAY-RUST BROWN, MOTTLED, MOIST, VERY STIFF 

0 NONE :L SAME AS ABOVE 

0 NONE ,L pANDY CLAY W/S01E GRAVEL, DK GRAY, MOIST, VERY STIFF 

0 NONE CL )AME AS ABOVE 

0 NONE CL )AME AS ABOVE 

0 NONE 'L 5AME AS ABOVE 

0 NONE ~L SAME AS ABOVE 

0 NONE ,L )AME AS ABOVE 

0 NONE ,,L )AME AS ABOVE, DARK BROWN-GRAY 

0 NONE ,,L 5AME AS ABOVE ➔ARD DRILLING 

0 NONE CL SAME AS ABOVE, DARK BROWN-GRAY 'LAVEY SILT LAYER 3"@ 30.5' 

-



- ------ - - - - - - - - - -
PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

P R 
DEPTH s p E 

A N I\ RC 
M u ~ M PENETRATION Co 
p M P E RECORD V 

F L B T SPLIT SPOON BLOWS N E 
R E E ~ H r R 
0 T R No y 
M 0 i, D 6" 6" 6" 6" 

31 34 AC -- -- -- -- --

34 36 ss 14 33 53 55 ~00 

36 39 AC -- -- -- -- --
39 41 MW-1-39 ss 36 29 23 -- 60 

41 44 AC -- -- -- -- --

44 46 ss 16 23 27 27 75 

46 49 AC -- -- -- -- --

49 51 ss 9 19 20 24 60 

51 54 AC -- -- -- -- --

54 56 ss 19 21 38 50 75 

56 59 AC -- -- -- -- --

59 61 41-01-59 ss 30 46 70 -- 60 

ENECOTECH, INC. SHEET NO. 2 OF 2 I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI HOLE DESIGNATION - MW-01 
DRILLER - TOM MOORE DATE STARTED - 10/12/90 
SURFACE ELEVATION DATE COMPLETED - 10/15/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - S.J.B. & T.R.B. 

0 S I\ 
)VM D T ) NOTES 

0 R s SAMPLE DESCRIPTION ( STRUCTURES, 
V R E 1 y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION} 
L G B 
u T 0 
E H L 

0 NONE 'L SAME AS ABOVE 

0 NONE :L pILTY CLAY W/SOME GRAVEL & SAND, GRAY, MOIST-WET SILT LAYER 11' / MOIST-WET 

NONE >M SILTY SAND,FINE-MED,W/TR CLAY & SOME GRAVEL,RED BRN 35.5 

0 NONE >M SAME AS ABOVE 

0 NONE 5P SAND W/SOME GRAVEL & TRACE SILT, MED, BRN, SATURATED 39-41 

0 NONE :L SILTY CLAY W/SOME GRAVEL, BROWN, MOIST 41-44 

0 NONE PP SAND W/TRACE GRAVEL, FINE-MEDIUM, LIGHT BROWN, MOIST 

0 NONE PP SAME AS ABOVE 

0 NONE pP pAND W/TRACE GRAVEL, VERY FINE-MED, BRN-LT BRN,MOIST 

0 NONE pP SAME AS ABOVE 

0 NONE pP SAND, VERY FINE-FINE, LT BRN, MOIST, EXTREMELY DENSE 

0 NONE pP DAME AS ABOVE 

0 NONE SP 5AND, VERY FINE, LIGHT BROWN, MOIST, EXTREMELY DENSE 

- -



- ---------- - - - - - -
PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

P R 
DEPTH s I) E 

A N ~ ~ C 
M u 1-1 M PENETRATION , 0 
p M P E RECORD V 

F L B T SPLIT SPOON BLOWS ~ E 
R E E H R 
0 T R ~ 0 y 
M 0 , D 6" 6" 6" 6" 

0 4 AC -- -- -- -- --

4 6 ss 5 4 6 13 1QQ 

6 9 AC -- -- -- -- --

9 11 MW-2-9 ss 1 2 3 5 80 

11 14 AC -- -- -- -- --

14 16 MW-2-14 ss 6 7 lD 15 WO 

16 19 AC -- -- -- -- --

19 21 ss 5 8 11 15 80 

21 24 AC -- -- -- -- --

24 26 ss 6 9 11 13 

ENECOTECH, INC. SHEET NO. 1 OF 1 ( SOIL BORING LOG 

DRILLING CONTRACTOR - ETI HOLE DESIGNATION - MW-02 
DRILLER - TOM MOORE DATE STARTED - 10/16/90 
SURFACE ELEVATION - DATE C01PLETED - 10/16/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - S.J.B. 

0 S ~ 

~VM D T ~ NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E ~ y DRILLER'S COMMENTS, 
A N M (C01PONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE SM SILTY SAND W/SOME GRAVEL, DARK BROWN-BROWN, MOIST COBBLE AT 3' 

0 NONE 1L :LAVEY SILT, LIGHT BROWN-GRAY, MOIST, VERY STIFF 

0 NONE 1L SAME AS ABOVE 

11 ~LIGHT L SILTY CLAY, LIGHT BROWN-GRAY, MOTTLED, WET-SATURATED 

23 MOD 'L SAHE AS ABOVE 

797 STRONG 5C ~LAVEY SAND W/TRACE GRAVEL, FINE-MEDIUM, 5" SATURATED FINE SAND LAYER 

NONE BROWN-DARK BROWN, MOIST-WET, VERY STIFF 14.5'-15' 

0 NONE 5C r,AME AS ABOVE 

86 MOD :L r,ANDY CLAY W/SOME GRAVEL, DARK GRAY, MOIST 

0 NONE :L SAHE AS ABOVE 

3 NONE 'L SAME AS ABOVE 

- -



- ------ - - - - - - - - - -
PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

J R 
DEPTH s :; E 

A N \ ~ C 
M u ~ M PENETRATION : 0 
p M J E RECORD V 

F L B T SPLIT SPOON BLOWS ~ E 
R E E H R 
0 T R ~ 0 y 
M 0 ~ D 6" 6" 6" 6" 

0 4 AF 

4 6 ss 3 7 14 12 100 

6 9 AF 

9 11 ss 3 3 6 6 75 

11 14 AF 

14 16 SB-02-14 ss 10 9 13 15 ioo 

16 19 AF 

19 21 ss 5 7 11 13 ioo 

21 24 AF 

24 26 ss 5 8 11 13 ioo 

26 29 AF 

29 31 ss 9 14 19 24 00 

ENECOTECH, INC. SHEET NO. 1 OF 2 I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI HOLE DESIGNATION - SB-02 
DRILLER - TOM 1'-00RE DATE STARTED - 10/15/90 
SURFACE ELEVATION DATE COMPLETED - 10/15/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - T.R.B. 

0 S ~ 
DVM D T 5 NOTES 

0 R s SAMPLE DESCRIPTION (STRUCTURES, 
V R E ~ y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, f,()ISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

NONE f-L SILTY CLAY, TRACE GRAVEL, BROWN, f,()IST 

p48 )TRONG ~L )ANDY CLAY, TR GRAV & SILT, BRN, GRAY f,'£JTTLING,MOIST 

)TRONG f-L SAME AS ABOVE 

365 5TRONG ~L ~LAVEY SILT, BROn'N-GRAY f,()TTLED, MOIST 9'-12' 

$TRONG ',M SANDY SILT, TRACE CLAY, BLUE GRAY, MOIST 12'-14' 

48 plIGHT :L pILTY CLAY, 10% GRAVEL, 2" SAND LENS @ 16', 

~IST, DARK BROWN 

:L pAME AS ABOVE 

5.6 NONE :L pILTY CLAY, TRACE GRAVEL, MOIST, GRAY 

:L $AME AS ABOVE 

~.3 NONE :L SANDY CLAY, TRACE GRAVEL, BROWN TO DARK GRAY, MOIST 

:L SAME AS ABOVE 

).0 NONE L SAME AS ABOVE, BROWN TO RED BROWN, DRY 

- -



------- - - - - - - - - - - -

DEPTH 

F 
R 
0 T 
M 0 

31 34 

34 36 

PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

~ R 
s s E 
A N ~ ~ C 
M u 11 M PENETRATION ~ 0 
p M t:> E RECORD V 
L B T SPLIT SPOON BLOWS ~ E 
E E H R 

R ~ 0 y 
, D 6" 6" 6" 6" 

AF 

SB-02-34 ss 28 40 50 39 100 

I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI 
DRILLER - TOM MOORE 
SURFACE ELEVATION 
DRILLING METHOD - HSA 6.75" 

0 S ~ 

DVM D T 5 
0 R s SAMPLE 

V R E ~ y 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-02 
DATE STARTED - 10/15/90 
DATE COMPLETED - 10/15/90 
ENECOTECH SUPERVISOR - T.R.B. 

NOTES 
DESCRIPTION (STRUCTURES, 

DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, t-K:lISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

CL 5AME AS ABOVE 

0 NONE ~L ~AME AS ABOVE, TRACE SILT, BROWN, DRY 

3" SAND LENS, MEDIUM TO COARSE, @ 35', DRY 

-



---------- - - - - - - - - -
PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

) R 
DEPTH s ) E 

A N ~ ~ C 
M u HM PENETRATION ' 0 
p M b E RECORD V 

F L B T SPLIT SPOON BLOWS ~ E 
R E E H R 
0 T R ~ 0 y 
M 0 ; D 6" 6" 6" 6" 

0 4 AF 

4 6 ss 2 2 2 2 10 

6 9 AF 

9 11 SB-03-9 ss 3 4 7 10 00 

11 14 AF 

14 16 ss 4 6 12 11 mo 
16 19 AF 

19 21 SB-03-19 ss 3 5 11 12 00 

I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI 

ENECOTECH, INC. 

HOLE DESIGNATION - SB-03 

SHEET NO. 1 OF 1 

DRILLER - TOM MOORE DATE STARTED - 10/16/90 
SURFACE ELEVATION DATE COMPLETED - 10/16/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - T.R.B. & S.J.B. 

0 S ~ 

bVM D T 5 NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E ~ y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE CL CONCRETE (0-1'), GRAVEL FILL (l'-3'), SILTY, SANDY, 

CLAY (3'-4'), BROWN, MOIST 

~-7 NONE SC CLAYEY SAND, TRACE GRAVEL, BROWN, MOIST 

SC CLAYEY SAND, BROWN, WET WATER PERCHED IN BOTTOM OF TANK BAS! 

16.3 NONE CL SANDY CLAY, TRACE GRAVEL, DARK BROWN, MOIST FROM TANK EXCAVATION 

CL SAME AS ABOVE 

). 0 NONE CL SILTY CLAY, TR GRAVEL & SAND, GRAY, BRN MOTTLING,DR 

CL SAME AS ABOVE 

). 0 NONE CL SAME AS ABOVE 



---------- - - - - - - -
PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

ll R 
DEPTH s ) E 

A N \ ~ C 
M u 1 M PENETRATION : 0 
p M , E RECORD V 

F L B T SPLIT SPOON BLOWS N E 
R E E H R 
0 T R ~ 0 y 
M 0 , D 6" 6" 6" 6" 

0 4 AC -- -- -- -- --

4 6 ss 4 8 8 12 80 

6 9 SB-04-09 AC -- -- -- -- --

9 11 ss 2 8 12 12 80 

11 14 AC -- -- -- -- --

14 16 ss 8 13 25 23 75 

16 19 AC -- -- -- -- --

19 21 ss 4 5 7 16 75 

21 24 SB-04-24 AC -- -- -- -- --

24 26 ss 9 13 19 25 ioo 

ENECOTECH, INC. SHEET NO. 1 OF 1 I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI HOLE DESIGNATION - SB-04 
DRILLER - TOM MOORE DATE STARTED - 10/16/90 
SURFACE ELEVATION DATE COMPLETED - 10/16/90 
DRILLING METHOD - HSA 6. 75" ENECOTECH SUPERVISOR - S.J.B. 

0 S \ 
)VM D T ) NOTES 

0 R s SAMPLE DESCRIPTION (STRUCTURES, 
V R E ~ y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 --- SP SAND W/ GRAVEL, MEDILt1, BROWN 4" OF ASPHALT 

~L $ILTY CLAY W/TRACE GRAVEL, LIGHT BROWN, MOIST 

0 --- ~L ~LAVEY SILT W/SOME SAND & TR GRAVEL, LT BRN, MOIST 

0 --- ~L pAME AS ABOVE 

p79 STRONG ~L $ILTY CLAY, LIGHT BROWN, MOIST, VERY STIFF 

5M $ILTY SAND W/TRACE GRAVEL, FINE, GRAY, WET l.5-10 STRONG ODOR 

'L $ANDY CLAY W/TRACE GRAVEL, BROWN, MOIST 

'L '>AME AS ABOVE 

9 SLIGHT 'L $ANDY CLAY W/SOME GRAVEL, DARK BROWN-GRAY, MOIST 

-- --- L $AME AS ABOVE ~ARD DRILLING 

0 --- 'L '>ANDY CLAY W/SOME GRAVEL, DARK GRAY, MOIST 

0 --- 'L '>AME AS ABOVE 

0 --- :L lAME AS ABOVE 

- -



- - - - --------- ------
PROJECT NAME - MEDICINE LAKE RD. 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - 9456 MEDICINE LAKE RD. 

NEW HOPE, MN 

~ R 
DEPTH s ) E 

A N ~ ~ C 
M u ~ M PENETRATION ~ 0 
p M ~ E RECORD V 

F L B T SPLIT SPOON BLOWS ~ E 
R E E H r R 
0 T R ~ 0 y 
M 0 ; D 6" 6" 6" 6" 

0 4 AS -- -- -- -- --

4 6 ss 4 5 5 8 100 

6 10 AS -- -- -- -- --

10 12 SB-5-12 ss 2 2 5 5 00 

12 16 AS -- -- -- -- --

16 18 ss 4 4 6 8 0 

18 22 AS -- -- -- -- --

22 24 SB-5-24 ss 8 8 8 14 00 

24 28 AS -- -- -- -- --

28 30 AS 12 10 10 14 00 

I SOIL BORING LOG 

DRILLING CONTRACTOR - ETI 
DRILLER - TOM 1-00RE 
SURFACE ELEVATION 
DRILLING METHOD - HSA 6" 

0 S ~ 
PVM D T I) 

ENECOTECH, INC. SHEET NO. 1 OF 1 

HOLE DESIGNATION - SB-05 (S. OF GAS UST) 
DATE STARTED - 10/17/90 
DATE COMPLETED - 10/17/90 
ENECOTECH SUPERVISOR - J.B. 

NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E ~ y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 SLIGHT 

13 pLIGHT i'L pANDY CLAY, BROWN, MOIST 

5 SLIGHT ,L SAME AS ABOVE 

3 SLIGHT L SILTY CLAY, GRAY, MOIST 

3 SLIGHT :L SAME AS ABOVE 

0 NONE :L SAME AS ABOVE 

0 NONE :L SAME AS ABOVE 

0 NONE :L )ANDY CLAY, GRAY, MOIST 

0 NONE ~L 5AME AS ABOVE 

0 NONE i'L )AME AS ABOVE 



-------------------
FILING CODE - 11015S6A 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - $INCL.AIR 
LOCATION - MEDICINE LAKE ROAD 

DEPTH s p 
A N ~ 
M u M M PENETRATION 
p M P E RECORD 

F L B T SPLIT SPOON BLOWS 
R E E H 
0 T R ~ 0 
M 0 , D 6" 6" 6" 6" 

0 4 AF 

4 6 ss -------13---------

6 9 AF 
I I I 

9 11 ss -------33---------

11 14 AF 

14 16 SB-06( 16) ss -------16,--------

16 19 AF 
I I I 

19 21 ss -------13, --------

21 24 AF 
I I I 

24 26 ss -------16---------

26 29 AF 
I I I 

29 31 ss --- , --37---------

P R 
E 

R C 
f, 0 

V 
~ E 
~ R 

y 

90 

80 

100 

10 

90 

ENECOTECH, INC. SHEET NO. 1 OF 2 ( SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN HOLE DESIGNATION - SB-06 
DRILLER - NATHAN DATE STARTED - 4/4/91 
SURFACE ELEVATION - DATE COMPLETED - 4/4/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - SPY 

0 S \ 
)VM D T ) NOTES 

0 R s SAMPLE DESCRIPTION (STRUCTURES, 
V R E ~ y DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, f-'DISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

NONE CL SILTY, SANDY CLAY, LIGHT BROWN, f-'DIST 

0 NONE CL S.A.A., DRY 

NONE CL S.A.A. 

0 NONE CL 9-10.5' S.A.A. 

SP 10.5-11.0' MEDIUM SAND, LIGHT BROWN, DRY 

NONE CL SILTY-SANDY CLAY, LIGHT BROWN, DRY 

0 NONE CL SILTY-SANDY CLAY, GRAY, DRY 

NONE CL S.A.A. 

0 NONE CL S.A.A., MIXED WITH GRAVEL 

NONE CL S.A.A., DRY 

0 NONE CL S.A.A., DRY 

NONE CL S.A.A., DRY 

0 NONE CL S.A.A., DRY 



- - - - - -
FILING CODE - 11015S6B 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

DEPTH s t:> 
A N I\ 
M u M M PENETRATION 
p M t:> E RECORD 

F L 13 T SPLIT SPOON BLOWS 
R r E H 
0 T R ~ 0 
M 0 ; D 6" 6" 6" 6" 

31 34 AF 

34 36 ss -------30---------

36 39 AF 
I I I 

39 41 ss -------33---------

41 44 AF 
I I I 

44 46 ss -------31---------

- - - - - - - - - - -

:, R 
E 

~ C 
: 0 

V 
~ E 
11 R 

y 

50 

50 

50 

[soIL BORING LOG 

DRILLING CONTRACTOR - THEIN 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-06 
DRILLER - NATHAN DATE STARTED - 4/4/91 
SURFACE ELEVATION DATE COMPLETED - 4/4/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - SPY 

0 S ~ 

bVM D T 5 NOTES 
0 R rs SAMPLE DESCRIPTION (STRUCTURES, 

V R E My DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

NONE CL S.A.A., DRY 

0 NONE CL S.A.A., DRY 

NONE CL SILTY-SANDY CLAY, GRAY, DRY 

0 NONE SM SILTY SAND, LIGHT BROWN, MOIST 

NONE CL SANDY-SILTY CLAY, GRAY, DRY 

0 NONE SP MEDIUM SANO, LIGHT BROWN, DRY 

*TERMINATED BORING AT 46' BGS, GROUTED TO SURFACE 

- -



-----------------
FILING CODE - 11015S7A 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

DEPTH s ~ 
A N t\ 
M u ~ M PENETRATION 
p M P E RECORD 

F L B T SPLIT SPOON BLOWS 
R E E H 
0 T R ~ 0 
M 0 , D 6" 6" 6" 6" 

0 4 AF 

4 6 ss -------27---------

5 9 AF 

9 11 ss -------21---------

10 14 AF 
I I I 

14 16 SB-07-14 ss -------17---------

15 19 AF 
I I I 

19 21 ss -------21---------

20 24 AF 

24 26 SB-07-24 ss -------25---------

25 29 AF 

P R 
E 

R C 
f, 0 

V 
N E 

R 
y 

60 

90 

70 

90 

60 

I SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN 

ENECOTECH, INC. SHEET NO. 1 OF 2 

HOLE DESIGNATION - SB-07 
DRILLER - NATHAN DATE STARTED - 4/5/91 
SURFACE ELEVATION DATE COMPLETED - 4/5/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - GVA 

0 S ~ 
)VM D T ~ NOTES 

0 R s SAMPLE DESCRIPTION (STRUCTURES, 
V R E ~ y DRILLER'S C°"'1ENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 CL 0-6" ASPHALT, SANDY CLAY, BROWN 

0 NONE CL SANDY-SILTY CLAY W/PEBS & SHALE, RED-BRWN, DENSE, 

MEDIUM PLASTICITY 

NONE CL S.A.A. 

0 NONE CL SAND-SILT CLAY, OX. IRON MOTTLING, LOW PLAST, MOIST 

NONE CL SILTY CLAY, ORANGE-BROWN, MOIST 

9 NONE SP MED. TO COARSE-GRAINED SAND, WET 

NONE ML SANDY SILT, MOIST 

0 NONE CH SAND-SILT CLAY, UNOX. W/SMALL PEBS, V.DENSE, HIGH 

PLASTICITY, BLUE-GRAY 

NONE CH S.A.A. 

0 NONE CH S.A.A. 

NONE CH S.A.A. 

- -



-------------------

DEPTH 

F 
R 
0 T 
M 0 

29 31 

FILING CODE - 11015S7B 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

s ~ 
A N ~ 
M u f1 M PENETRATION 
p M P E RECORD 
L B T SPLIT SPOON BLOWS 
E E H 

R ~ 0 
:, D 6" 6" 6" 6" 

I I I 
ss -------2B---------

D R 
E 

~ C 
~ 0 

V 
N E 

R 
y 

50 

[soIL BORING LOG 

DRILLING CONTRACTOR - THEIN 
DRILLER - NATHAN 
SURFACE ELEVATION -
DRILLING METHOD - HSA 

0 S ~ 

~VM D T 5 
0 R s SAMPLE 

V R E ~ y 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-07 
DATE STARTED - 4/5/91 
DATE COMPLETED - 4/5/91 
ENECOTECH SUPERVISOR - GVA 

NOTES 
DESCRIPTION (STRUCTURES, 

DRILLER'S CCJl,'MENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE CH S.A.A., MOIST HIT ROCK, SPOON WAS ONLY HALF FULL. 

TERMINATED BORING AT THIS POINT. 

AUGERS COULD NOT GET PAST ROCK-AUGER 

REFUSAL. 



-------------------
FILING CODE - 11015S8A 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

DEPTH s s 
A N ~ 

M u "1 M PENETRATION 
p M :> E RECORD 

F L B T SPLIT SPOON BLOWS 
R E E ~ H 
0 T R N o 
M 0 " D 6" 6" 6" 6" 

0 4 AF 

4 6 ss -------17---------

I I I 
6 8 ss -------33---------

I I I 
8 10 ss -------30---------

I I I 
10 12 SB-08-10 ss -------45---------

I I I 
12 14 ss -------40---------

I I I 
14 16 ss -------40---------

15 19 AF 
I I I 

19 21 ss -------32---------

20 24 AF 

P R 
E 

~ C 
f-' 0 

V 
N E 

R 
y 

98 

98 

98 

75 

75 

100 

100 

I SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN 

ENECOTECH, INC. 

HOLE DESIGNATION - SB-08 

SHEET NO. 1 OF 2 

DRILLER - MIKE DATE STARTED - 7/10/91 
SURFACE ELEVATION DATE CO,,PLETED - 7/10/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - GVA 

0 S ~ 
)VM D T p NOTES 

0 R ~ s SAMPLE DESCRIPTION (STRUCTURES, 
V R E ~ y DRILLER'S COMMENTS, 
A N M (CO,,PONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

NONE CL 0-3" = ASPHALT 

3"-4' = SANDY SILTY CLAY, BROWN, MOIST 

0.5 NONE ML SILT W/S01E CLAY, 2" SAND LENS AT 5.5', BROWN WITH 

IRON STAINING, MOIST 

D NONE ML SILT W/S01E CLAY, 2" SAND LENS AT 6', BROWN, MOIST 

0 NONE ML S.A.A., 2" SAND LENS AT 8' 

180 STRONG SP SAND, MED TO COARSE, W/GRAVEL AND BLACK PIECES OF SHEEN ON SPOON 

WEATHERED PETROLEUM, SATURATED 

104 STRONG CL VERY SANDY SILTY CLAY, VERY DENSE, SATURATED 

104 MOD CL SANDY SILTY CLAY, VERY DENSE, SAND LENS 15-15.5 ' LENS CONTAINED WEATHERED PETROLEUM 

CL SANDY SILTY CLAY, VERY DENSE, DRY 

54 SLIGHT CL S.A.A., VERY DENSE, GRAY, DRY 

CL S.A.A., DRY 



- - - ------------ - -
FILING CODE - 11015S8B 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NUMBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

DEPTH s ) 

A N \ 
M u ~ M PENETRATION 
p M ) E RECORD 

F L B T SPLIT SPOON BLOWS 
R E E H 
0 T R ~ 0 
M 0 P D 6" 6" 6" 6" 

I I I 
24 26 ss -------40---------

25 29 AF 
I I I 

29 31 ss -------56---------

30 34 AF 
I I I 

34 36 SB-08-34 ss -------60---------

35 39 AF 

39 

) R 
E 

~ C 
J 0 

V 
~ E 

R 
y 

100 

60 

60 

( SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN 
DRILLER - MIKE 
SURFACE ELEVATION 
DRILLING METHOD - HSA 

0 S ~ 

DVM D T ) 

0 R s SAMPLE 
V R E 1 y 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-08 
DATE STARTED - 7/10/91 
DATE COMPLETED - 7/10/91 
ENECOTECH SUPERVISOR - GVA 

NOTES 
DESCRIPTION (STRUCTURES, 

DRILLER'S COMMENTS, 
A N M (COMPONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

42 ~LIGHT CL S.A.A., DRY 

CL S.A.A., DRY 

30 pLIGHT CL S.A.A., DRY 

CL S.A.A. 

127 ~LIGHT CL S.A.A., SAND LENS 34-34.5', SATURATED 

CL S.A.A. 

30 CL S.A.A. SAMPLE TAKEN FROM END OF AUGER 

- -



------
FILING CODE - 11D15S9A 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT NLtlBER - 711-015 
CLIENT - SINCLAIR 
LOCATION - MEDICINE LAKE ROAD 

DEPTH s ) 

A N \ 
M u ~ M PENETRATION 
p M ) E RECORD 

F L B T SPLIT SPOON BLOWS 
R E E H 
0 T R ~ 0 
M 0 SD 6" 6" 6" 6" 

0 4 AF 

4 6 ss -------26---------
I I I 

6 8 ss -------28.---------
I I I 

8 10 ss ----.--20---------
I I I 

10 12 SB-09-10 ss -------30---------

I I I 
12 14 ss ----,--33---------

I I I 
14 16 ss -------25---------

15 19 AF 
I I I 

19 21 ss -------60---------

20 24 AF 
I I I 

24 26 ss -------50---------

25 29 AF 

- - - - - - - - - - -

) R 
E 

~ C 
Co 

V 
~ E 
' R y 

85 

0 

100 

90 

97 

20 

( SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN 

ENECOTECH, INC. 

HOLE DESIGNATION - SB-09 

SHEET NO. 1 OF 2 

DRILLER - MIKE DATE STARTED - 7/10/91 
SURFACE ELEVATION DATE C01PLETED - 7/10/91 
DRILLING METHOD - HSA ENECOTECH SUPERVISOR - GVA 

0 S ~ 

DVM D T ) NOTES 
0 R s SAMPLE DESCRIPTION (STRUCTURES, 

V R E ~ y DRILLER'S CO'-NENTS, 
A N M (C01PONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

45 SLIGHT CL 0-6" = CEMENT, SANDY SILTY CLAY, BR().IN, MOIST 

16 ~LIGHT CL S.A.A. 

NOTHING IN SPOON 

64 MOD ML SILT WITH SOME CLAY, BROWN-GRAY, MOIST 

105 )TRONG SP 10-11' = SAND LENS, SATURATED 

CL 11-12' = SANDY SILTY CLAY, DENSE, SATURATED 

60 )TRONG CL S.A.A., DRY 

49 NONE CL S.A.A., DRY 

CL S.A.A., DRY 

10 NONE CL SANDY SILTY CLAY, VERY DENSE, GRAY, DRY 

CL S.A.A. 

1 NONE CL S.A.A. 

CL S.A.A. 

- -



-------------------
FILING CODE - 1101SS98 

PROJECT NAME - SINCLAIR-NEW HOPE 
PROJECT Nl.t1BER - 711-015 
CLIENT - SINCLAIR 
LOCATION - l'EDICINE LAKE ROAD 

DEPTH s s 
A N ~ 
H u ~ H PENETRATION 
p H I> E RECORD 

F L B T SPLIT SPOON BLIJ,,IS 
R E E • H 
0 T R ~ 0 
H 0 ~ D 6" 6" 6" 6" 

I I I 
29 31 ss -------50,--------
30 34 AF 

I I I 
34 36 SB-09-34 ss -------50---------

~ R 
E 

R C 
Co 

V 
~ E 

R 
y 

95 

( SOIL BORING LOG 

DRILLING CONTRACTOR - THEIN 
DRILLER - HIKE 
SURFACE ELEVATION -
DRILLING METHOD - HSA 

0 S ~ 
)VH D T s 

0 R s SAMPLE 
V R E ~ y 

ENECOTECH, INC. SHEET NO. 2 OF 2 

HOLE DESIGNATION - SB-09 
DATE STARTED - 7/10/91 
DATE C01PLETED - 7/10/91 
ENECOTECH SUPERVISOR - GVA 

NOTES 
DESCRIPTION (STRUCTURES, 

DRILLER'S COt1ENTS, 
A N H (COflONENTS, COLOR, MOISTURE, NATIVE/FILL) GEOLOGIC CLASSIFICATION) 
L G B 
u T 0 
E H L 

0 NONE CL S.A.A. 

CL S.A.A. 

0 NONE CL S.A.A. 



-------------------
f llE~□IEC!l-1 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

CHAIN OF CUSTODY RECORD 
r,~o 00225 

LOCATION: S:'ttcLW -r/~ Jlo p&:. 
PROJECT NUMBER: "'1// - tJI~ 

PROJECT MANAGER: ✓- .tfH~ TURNAROUND TIME: 5tAN1>4.l!J> 
LABORATORY: ;i::;,,hrr1•·/J ' 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS 
AND TYPE 

1 t4t-lf.-(')~ 
3··li~ ,,., J/t','f's I i •· ;J.!,JV/1'1/ I 

,. _ /1x1p .- / 

2 

3 

4 

5 

6 

7 

8 

9 

10 

DATE TRANSFER NO. 

5"-.J() .,f 
NOTES: 2 

3 

4 

MATRIX COLLECTION 
DATE 

1-/.10 ,,3c1~r1 

ITEM NO. 

i 

COLLECTION 
TIME 

II :ocJ 
ANALYSIS REQUIRED 

l'_1 rt1 .:-, Ht) i-1 ¼"- f> ..._C. , 11-i<.. -.f ,:3,, 
J-vt.,1,I 1 ·nJ<..- -l ~1c-i o,' i 

ACCEPTED BY 
DATE 

SUBMITTED 



-------------------
FnEt!□,ECH CHAIN OF CUSTODY RECORD 

3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCAT1oi-oinchir:ir,t:t_; la/~,~ 
PROJECT NUMBER: =1 -· . PROJECT MANAGERc~L- bvr~ 

LABORATOR~: 1t;J ;t_ 7 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION 
AND TYPE DATE 

'; .. ,; r~o. 00466 
l • ! ·, ' 

; ; j 
·I. ·, 'I 

,I \_TUR~~~~U~D TIME: ~,:tlc'd1{k10\ 

COLLECTION ANALYSIS REQUIRED TIME 
I 

1 <i)--Q( o- L l( 0 Z..-·2(-U H,1,,l J5LL- -4)'1-icll F//jl) 
-HjL:· ➔uu C{L . 
-.·i-l r - r -yI, i,ir--i-P-l-· 1\T(. 

--. 

4 \i:-~1~11 
I I t I - ) - I 

2 ~til-14 ~I C,~·7{_, 
-~- I' 

'\ V 
,,, 

I I I 

3 -St:J-67-24 4\ r') q) c;~~f) 
I -

4 

5 

6 

7 

8 

9 

10 

TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPTED BY 
DATE 

SUBMITTED 

I 1 I-· f~ r"1l4\ .L{,0\ci1 
I 

2 
--

3 

4 



-------------------
EllE~□IE[H CHAIN OF CUSTODY RECORD 

3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: _S_~ckr1'J- - 41ct{ U. £/ PROJECT MANAGER: -~ /Ym 
PROJECT NUMBER: 7//-0f> LABORATORY: ~ .. .-f~tt~~.._,;,...;_{/ ______ _ 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION 
AND TYPE DATE 

1 AuJ-o I t- 'lo ti1I tht1:S /-;)SI)"'(-£, Wt<k, 11/;). h 
2 1Hi.v-(J,} 1/o-l/Om( lltJfi /-t,/;r,;;, 1AJt-kv 11/;J/lu 
3 

I 

4 

5 

6 

7 

8 

9 

10 

f\JO. QQ363 

TURNAROUND TIME: ;/j.,J1K I 
COLLECTION ANALYSIS REQUIRED TIME 

J.• - • 

/5'-/S-
/tHj,I indtiatf . 71c:c,L/ . . 
:77f / - dc;:~e /111 e ·--r,/!t. -htc I ~ I 

It / 

ISL/> 

DATE TRANSFER NO. ITEM NO. RELINQUISHED BY I ACCEPTED BY 
DATE 

SUBMITTED 

/-;)__ I t.,,,,er 
NOTES: 2 

3 

4 



-------------------
EllEC□IECH CHAIN OF CUSTODY RECORD 

3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

NO. 00344 

LOCATION: ft&1dr1e_Ulfe ~.1Jk_'-'--lfr-f!._pROJECT MANAGER_;,, .. ~ {f('V/ 
PROJECT NUMBER: ]{I :0 I,) LABORATORY: j;.y]f.:. J'O i ( 

TURNAROUND TIME: 5/4{,zt(Ct t,r,?'L 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME 

1 5fJ-3 -4 _j l,,~vt ;. I 0oz Tvir StJ · l lu-1k--qn f'"r!IY; L~ f1D}f't6S(; f<-~!3~ 
se-_j- 1C< J_ 

- V 
/ ' - ' 

J/ ./ 2 ~ t __ 'u-f~£j() 0() {) 
3 

4 

5 

6 

7 

8 

9 

10 

SAMPLER'S SIGNATURE DATE TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPTED BY 
DATE 

SUBMITTED 

1-✓?- KllJf/~ 
,I l's 

1J, /,.. 1 Al\. /·-;J Jtll , ·'I'! .) ~ _...- I /l!/() 

-p ,;;::::;;., I 

2 

3 

4 



-------------------
EnE1:□lecH 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

CHAIN OF CUSTODY RECORD 

LOCATION: -1:kd111~i' ½'fr :~>w\kfe.. PROJECT MANAGER: J, .iXV-9 
PROJECT NUMBER: '1/-r Li LABORATORY: TvrrffJ? l ( 

NO. QQ341 

S/c.1ncOcc 11ci TURNAROUND TIME: 

ITEM NO. I SAMPLE NUMBER I NUMBER OF CONTAINERS 
AND TYPE ;---r Iii/ - I _..-::, ~ -

u, \ -- -\,\/=- -

-. 
Ct;> I 

() 0 

MATRIX COLLECTION I COLLECTION 
DATE TIME ANALYSIS REQUIRED 

3 r)b-S- - l J- j:5 UC't'tS l Llj;t 'bv :J 0 

4 47 !)-- 5' - )-<--/ 

5 I /f~V--)_ - 0( 
6 ll-h1 ,- ~ - ) L 

-
7 f,·~- LI - C( ~b-l( u I/LJ;O 
8 '{....:_f-,_LJ _? L/ /[r/t ttvll5'c)(_) 
9 ~,·n-)-- I L-J b-1.f ~1 ol / If 3 u 

10 hfli-)- _. j Lj }{r{)-'tUI/ hCJC) 

SAMPLER'S SIGNATURE DATE TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPTED BY 
DATE 

,., SUBMITTED 

1 1-J{) .fr4~/ );/1,,--, /t Jo 1~J1hc .,,, ~ 

NOTES: 2 

3 

4 



- - - - - - - - -· - - - - - - - - - -
CHAIN OF CUSTODY RECORD FllE~□IE~H 

NO. 00122 3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: ,Me.;6 c ~"' {, ~ /'Gt- R ;( PROJECT MANAGER: 0'18 TURNAROUND TIME: )fr/' o/'llf ( 

PROJECT NUMBER: :l. ll -CZ. l5" LABORATORY: ::r~tr/-~a 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME 

1 15"-TP-C. I - 1s-o.,., I 5"r,;I 4-/1 3/ero Pi:? 
' "- -.;:; -

2 TP-oi-og :3 - 4-o ...,, / , / - 2£0 ,,.., I 11 [} H 4 05C. , Pel) EPA {:,()CJ 
, 

3 ,P--02..-ol J-Z.,-o"'?/ 
,He. 

Pb, Cv, Cd, H11 ,Av-~c,,,,:c., r...elOi/ 
., , / ~ ., 

4 TP-03-05' '3-,f--0....,f I I - '2.!>o .,..,, ,I I ' / BETx: ;f-fC Fv .... / o:r 
/ / 

5 

6 

7 

8 

9 

10 

SAMPLER'S SIGNATURE DATE TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPTED BY 
DATE 

SUBMITTED 

~ { ) _,.,/_ ,A 

~ 'ii'' . V / RT/ f/13/1v 1 ,~s 1-4- ~A Z1--./ 
~ /'T'v7,,...,VJ l"~.--l ~.r 1-//e,/~o 

if( _(I / (/ 

l;;,~/4 i. ri,,I() Cf!lu /fo NO ES: , 2 
(/,ii! Sue i ee ·.-· l(Se tYe-11,cd t,c,F 
'-1/~"/'H i/mt-J. I 0 3· 

4 



-------------------
CHAIN OF CUSTODY RECORD EflEl::□IEl::H 

NO. 00144 
3050 METRO DRIVE, SUITE 115 
BLOOMINGTON, MN 55425 (612) 854-5513 

LOCATION: Ne...J Hope. 1 MtJ PROJECT MANAGER: J A S TURNAROUND TIME: S:tc~NJ..ncA 
PROJECT NUMBER: 1:.1 l .,. Q 15 LABORATORY: hH::!:! c pa1 I 

ITEM NO. SAMPLE NUMBER NUMBER OF CONTAINERS MATRIX COLLECTION COLLECTION ANALYSIS REQUIRED AND TYPE DATE TIME 

1 I '5 -rp - C.. l M n:!x., ~ JC\ r 'Sc> i \ <-//11/'10 ,~- i5 c-..::,; <-'- ve AN n. , '"1~. ~ ( L:.. a.YI ,'7'l-!,j _) 
2 \'5·-T?-C.. 1 ·U::>O r,'\\... 7 "5 '-f 0 Ml ~~I 4/11 /CJ(.) II::"-=> -c')O BrE.x i T() H - G,i.~I: ~e 
3 

ft; - ,P-01 i 2~:...r. (")'l L z "?:. I.Ji:, .'Vl I 50;1 c.//1 'p]{) l'-1: ZO B n,-x :'\..trA. i:::- r p ,-+ - c;n ~,, .. .Nf' 

4 

5 

6 

7 

8 

9 

10 

SAMPLER'S SIGNATURE DATE TRANSFER NO. ITEM NO. RELINQUISHED BY ACCEPT~D BY 
DATE 

SUBMITTED 

jl/i~ -;t 0 ·J] 9/12/90 1 ( ,~)--~_o 1 zaA7 jj/,;/,;o I - 3 ' 
k..l " 

V I 
NOTES: S/-orJ cl o rd, -,v...r,1--\ nr0 u.i\J cl 2 

ON ~ll ; tc-M.:':> 3 

4 



I 
I 
I 
I 
I 
I 

REGION: 

PROJECT No.: fvEd. Lake Rd in New tb.pe 

Sinclair SITE NO.: ______________ _ 

WEL!.. NO.: _ _,;MW....;.;.;...-.;;;...01~(tf:-=-Co;:;.;..;...me'-'-=r.,_) ______ _ 

OWNER: _______________ _ 

DRILLING CONTRACTOR: _,ET:.:..::..! ________ _ 

DONE BY: ______________ _ 

n 

I Crocrete -J 
TYPE OF SURFACE v~:-

I 
I stee1 

I 
I Neat C6rerTt 

I Bentgnite 

I 

I 
11" 
I 
I 

., 
SEAL ~ 

TYPE OF RISER 

PIPE 

TYPE OF FILLER 

TYPE OF SEAL 

TYPE OF SCREEN 

SLOT SIZE 

LENGTH Of ENDPLUG 

I 
I 

I 

COMP!..ETION DATE: _,1""'0,_/1,..,.5:L../CJJ=--------
GRADE ELEVATION: _________ _ 

T.O.C. ELEVATION: __________ _ 

STATIC WATER ELEVATION: _______ _ 

U.S.G.S. QUADRANGLE: ---------

TOWNSHIP, RANGE, SECTION: ______ _ 

l_ 
lrd3 ,1/.,-1 
lb:)1 
r-Y __ ~--- DEPTH OF 
1- SURF ACE SEAL 

I 
I O.D. Or RISER 

PIPE 

2' 

2" 

DIAMETER CF ... 6~3""/4 ... " ___ _ 
BOREHOLE 

DEPTH TO TOP 27' 
OF SEAL 

DEPTH TO TOP 30' 
OF GRAVEL PACK 

DEPTH TO TOP 31' 
OF SCREEN 

O.D. OF SCREEN 2" 

DEPTH TO BOTTOM _4,_1 .. ' ____ _ 
OF SCREEN 

DEPTH TO BOTTOM 
Of BOREHOLE 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MONITORING WELL CONSTRUCTION DIAGRAM 
SINCLAIR SERVICE STATION 
9456 MEDICINE LAKE ROAD 

REGION: MN 
PROJECT NUMBER: 711-015 

SITE NUMBER: 01 
WELL NUMBER: MW-02 

MN UNIQ WELL#: 
OWNER: SINCLAIR 

DRILLER: ETI 
DONE BY: SJB 

CONCRETE TYPE OF SURFACE 
--------------- SEAL 

STEEL TYPE OF RISER 
--------------- PIPE 

NEAT CEMENT TYPE OF FILLER 

BENTON I TE TYPE OF SEAL 

SILICA SAND TYPE OF GRAVEL 
--------------- PACK 

STAINLESS STEEL TYPE OF SCREEN 

#10 SLOT SIZE 

LENGTH OF ENDPLUG 

NEW HOPE, MINNESOTA 

1-:-
1•:· 
1::: 

COMPLETION DATE: 10/16/90 
GRADE ELEVATION: 

T.O.C. ELEVATION: 
STATIC WATER LEVEL: 

U.S.G.S. QUADRANGLE: OSSEO 
TOWNSHIP, RANGE, SECTION: 

DEPTH OF 2' 
SURFACE SEAL 

O.D. OF RISER 2" 
PIPE 

DIAMETER OF 6.75" 
BOREHOLE 

DEPTH TO TOP 
OF SEAL 

6' 

DEPTH TO TOP 8' 
OF GRAVEL PACK 

DEPTH TO TOP 10' 
OF SCREEN ------

O.D. OF SCREEN 2" 

______ I:~~:.~.-. _~_.::~:
1
---- ~;p~~R~~NBOTTOM 

1:..:... ~ ·. . DEPTH TO BOTTOM 
OF BOREHOLE 

20' 

26' 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CD 1nterpoll 
INTERPOLL LABORATORIES, INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES, MINNESOTA 55014-1819 
TEL: 612/786-6020 
FAX: 612/786-7854 

Mr. Kelly Kading 
EnecoTech 
3050 Metro Drive, Suite 115 
Bloomington, MN 55425 

Re: Laboratory Report #3865 & #1507 

Dear Mr. Kading: 

December 9, 1991 

RECEIVED 

DEC 1 G 1991 

Regarding the concerns you expressed about the data contained in Interpol l 
Laboratories Report #3865, dated September 12, 1991 as compared to that contained 
in Laboratory Report #1507 dated October 29, 1990. 

The Minnesota Pollution Control Agency has indicated that when a sample is 
analyzed for volatile organic compounds by Minnesota Department of Health 
analytical method 465-C (D) certain hydrocarbon components of gasoline have the 
same gas chromatographic retention times as the ethers and ketones on the 465-C 
(D) parameter list. As a result, these gasoline components may be misidentified 
as diethyl ether, tetrahydrofuran, acetone, methyl ethyl ketone (2-butanone) or 
~ethyl isobutyl ketone (4-methyl-2-pentanone). 

The mis-identification could result in false positives being reported for the 
ethers and ketones or in the over-estimation of their true concentrations in a 
sample. Because the 465-C (D) method cannot distinguish between the interfering 
hydrocarbons and either the ethers or ketones, a confirmatory analysis such as 
GC/MS is required to positively identify the ethers and ketones and to accurately 
determine their concentrations is a sample. 

Sincerely, 

INTERPOLL LABORATORIES, INC. 

~c~ 
Wayne A. Olson 
Organic Chemistry Department 

WAO/sk 

AN EQUAL OPPORTUNITY EMPLOYER 
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I 0=, 1nterpoll 

INTERPOLL LABORATORIES, INC. 
4500 BALL ROAD N.E. I 
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CIRCLE PINES. MINNESOTA 55014-1819 
TEL:612-786-6020 
FAX: 612 1 786-7854 November 6, 1990 

EnecoTech 
3050 Metro Ori ve, Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

itl587 
#711-015 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

October 12 - 17. 1990 
October 17, 1990 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 8020: 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

Modified SW-846 Method 3820: 
Total hydrocarbons. 

as fuel oil 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

Target 
Detection 

Limit 

0.06 
0.11 
0.05 
0.28 

1.2 

1. 7 

MW-1-39 
Soil 

1587-01 

< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1. 7 

RECEIVED 

NOV 1 5 1990 

MW-1-59 
Soil 

1587-02 

< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1. 7 



I 
I 
I 

Interpol l Laboratories, Inc. November 6, 1990 
Laboratory Report #1587 Page 2 of 5 
EnecoTech 

I 
Sample Identification: SB-5-12 SB-5-24 

I 
Sample Type: Soil Soil 
Laboratory Log Number: 1587-03 1587-04 

I 
Target 

Detection 
Parameter Units Limit 

I EPA Method S\•1-846, 8020: 
Benzene mg/Kg 0.06 0. 72 < 0.06 
Toluene mg/Kg 0.11 0.69 < 0.11 
Ethyl benzene mg/Kg 0.05 0.12 < 0.05 

I Xylenes mg/Kg 0.28 0.52 < 0.28 

EPA Method SW-846, 8015: 

I Total hydrocarbons, 
as gasoline mg/Kg 1.2 7.7 < 1.2 

I 
Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel oil mg/Kg 1. 7 < 1. 7 < 1.7 

I 
Sample Identification: MW-2-9 MW-2-14 

I Sample Type: Soil Soil 
Laboratory Log Number: 1587-05 1587-06 

I 
Target 

Detection 
Parameter Units Limit 

I EPA Method SW-846, 8020: 
Benzene mg/Kg 0.06 0.40 0.32 
Toluene mg/Kg 0.11 < 0.11 0.77 

I 
Ethyl benzene mg/Kg 0.05 < 0.05 0.12 
Xylenes mg/Kg 0.28 < 0.28 0.51 

I 
EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline mg/Kg 1.2 3.4 5.6 

I Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel oil mg/Kg 1. 7 < 1. 7 < 1. 7 

I 
I 



I 
I Interpo 11 Laboratories, Inc. November 6, 1990 

Laboratory Report ltl587 Page 3 of 5 

I EnecoTech 

I Sample Identification: SB-4-9 SB-4-24 
Sample Type: Soil Soil 

I 
Laboratory Log Number: 1587-07 1587-08 

Target 

I Parameter Units 
Detection 

Limit 

EPA Method SW-846, 8020: 

I Benzene mg/Kg 0.06 < 0.06 0.09 
Toluene mg/Kg 0.11 < 0.11 < 0.11 
Ethyl benzene mg/Kg 0.05 < 0.05 < 0.05 

I 
Xylenes mg/Kg 0.28 < 0.28 < 0.28 

EPA Method S\•1-846, 8015: 
Total hydrocarbons, 

I as gasoline mg/Kg 1.2 2.1 < 1.2 

Modified SW-846 Method 3820: 

I Total hydrocarbons, 
as fuel oil mg/Kg 1. 7 8.4 < 1. 7 

I Sample Identification: SB-2-14 SB-2-34 
Sample Type: Soil Soil 

I Laboratory Log Number: 1587-09 1587-10 

Target 

I Detection 
Parameter Units Limit 

I 
EPA Method SW-846, 8020: 

Benzene mg/Kg 0.06 0.73 < 0.06 
Toluene mg/Kg 0.11 0.95 < 0.11 
Ethyl benzene mg/Kg 0.05 0.12 < 0.05 

I Xylenes mg/Kg 0.28 0.65 < 0.28 

EPA Method SW-846, 8015: 

I Total hydrocarbons, 
as gasoline mg/Kg 1.2 8.3 < 1. 2 

I 
Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel oi l mg/Kg 1. 7 < 1. 7 < 1. 7 

I 
I 



I 
I 

Interpoll Laboratories, Inc. November 6, 1990 

I Laboratory Report #1587 Page 4 of 5 
EnecoTech 

I 
Sample Identification: SB-3-9 SB-3-19 

I 
Sample Type: Soil Soil 
Laboratory Log Number: 1587-11 1587-12 

Target 

I Detection 
Parameter Units Limit 

I Method MOH 465-C: 
Chloromethane mg/Kg 0.17 < 0.17 < 0.17 
Bromomethane mg/Kg 0.03 < 0.03 < 0.03 

I 
Vinyl chloride mg/Kg 0.04 < 0.04 < 0.04 
Dichlorodifluoromethane mg/Kg 0.11 < 0.11 < 0.11 
Chloroethane mg/Kg 0.03 < 0.03 < 0.03 
Methylene chloride mg/Kg 0.38 < o. 38 < 0. 38 

I Trichlorofluoromethane mg/Kg 0.11 < 0.11 < 0.11 
1,1-Dichloroethene mg/Kg 0.08 < 0.08 < 0.08 
A 11 yl chloride mg/Kg 0.04 < 0.04 < 0.04 

I 
1,1-Dichloroethane mg/Kg 0.02 < 0.02 < 0.02 
cis-1,2-Dichloroethene mg/Kg 0.03 < 0.03 < 0.03 
trans-1,2-Dichloroethene mg/Kg 0.04 < 0.04 < 0.04 
Chloroform mg/Kg 0.04 < 0.04 < 0.04 

I 1,1,2-Trichlorotrifluoroethane mg/Kg 0.11 < 0.11 < 0.11 
Dibromomethane mg/Kg 0.06 < 0.06 < 0.06 
1,2-Dichloroethane mg/Kg 0.06 < 0.06 < 0.06 

I 1,1,1-Trichloroethane mg/Kg 0.18 < 0.18 < 0.18 
Carbon tetrachloride mg/Kg 0.05 < 0.05 < 0.05 
Bromodichloromethane mg/Kg 0.07 < 0.07 < 0.07 

I 
2,3-Dichloro-l-propene mg/Kg 0.04 < 0.04 < 0.04 
1,2-Dichloropropane mg/Kg 0.04 < 0.04 < 0.04 
1,1-Dichloro-l-propene mg/Kg 0.02 < 0.02 < 0.02 
trans-1,3-Dichloropropene mg/Kg 0.01 < 0.01 < 0.01 

I Trichloroethene mg/Kg 0.07 < 0.07 < 0.07 
1,3-Dichloropropane mg/Kg 0.05 < 0.05 < 0.05 
1,1,2-Trichloroethane mg/Kg 0.13 < 0.13 < 0.13 

I Dibromochloromethane mg/Kg 0.14 < 0.14 < 0.14 
cis-1,3-Dichloropropene mg/Kg 0.03 < 0.03 < 0.03 
1,2-Dibromoethane mg/Kg 0.03 < 0.03 < 0.03 

I 
2-Chloroethylvinyl ether mg/Kg 0.09 < 0.09 < 0.09 
Bromoform mg/Kg 0.05 < 0.05 < 0.05 
1,1,1,2-Tetrachloroethane mg/Kg 0.04 < 0.04 < 0.04 
1,2,3-Trichloropropane mg/Kg 0.07 < 0.07 < 0.07 

I 1,1,2,2-Tetrachloroethane mg/Kg 0.27 < 0.27 < 0.27 
Tetrachloroethene mg/Kg 0.06 < 0.06 < 0.06 
Pentachloroethane mg/Kg 0.21 < 0.21 < 0.21 

I 
Chlorobenzene mg/Kg 0.03 < 0.03 < 0.03 
1,3-Dichlorobenzene mg/Kg 0.06 < 0.06 < 0.06 
1,2-Dichlorobenzene mg/Kg 0.06 < 0.06 < 0.06 
1,4-Dichlorobenzene mg/Kg 0.09 < 0.09 < 0.09 

I Acetone mg/Kg 2.8 < 2.8 < 2.8 
Tetrahydrofuran mg/Kg 1.1 < 1.1 < 1.1 
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Interpoll Laboratories. Inc. 
Laboratory Report #1587 
EnecoTech 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

Method MOH 465-C (continued) : 
Ethyl ether 
Methyl ethyl ketone 
Benzene 
Methyl isobutyl ketone 
Toluene 
Ethyl benzene 
Cumene 
Total xylenes 

EPA Method SW-846, 8080: 
Total PCB 

WA0/cg 
Invoice Enclosed 
<=less than 

November 6, 1990 
Page 5 of 5 

Target 
Detection 

Units Limit 

mg/Kg 0.14 
mg/Kg 0. 49 
mg/Kg 0.06 
mg/Kg 0.20 
mg/Kg 0.11 
mg/Kg 0.05 
mg/Kg 0.22 
mg/Kg 0.28 

mg/Kg 0.0033 

SB-3-9 
Soil 

1587-11 

< 0.14 
< 0.49 
< 0.06 
< 0.20 
< 0.11 
< 0.05 
< 0.22 
< 0.28 

<0.0033 

Respectfully submitted, 

l2)0J_,~ ©~ 
Wayne A. Olson, 
Senior Scientist 
Organic Chemistry Department 

SB-3-19 
Soil 

1587-12 

< 0.14 
< 0.49 
< 0.06 
< 0.20 
< 0.11 
< 0.05 
< 0.22 
< 0.28 

<0.0033 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an Has receivedH basis unless otherwise indicated. 
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INTERPOLL LABORATORIES, INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES, MINNESOTA 55014-1819 
TEL:612/786-6020 
FAX:612/786-7854 December 5, 1990 

EnecoTech 
3050 Metro Drive. suite 115 
Bloomington. MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

#1764 
#711-015 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

November 12. 1990 
November 13, 1990 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

Dilution factor 

Modified SW-846 Method 3820: 
Total hydrocarbons, 

as fuel oil 

Dilution factor 

Units 

ug/L 

ug/L 

Target 
Detection 

Limit 

10 

69 

AN EQUAL OPPORTUNITY EMPLOYER 

MW-01 
Water 

1764-01 

18 

1 

1 

MW-02 
Water 

1764-02 

250000 

RECEIVED 

DEC 7- 1990 
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Interpol l Laboratories. Inc. December 5. 1990 

I 
Laboratory Report #1764 Page 2 of 4 
EnecoTech 

I Sample Identification: MW-01 MW-02 
Sample Type: Water Water 

I 
Laboratory Log Number: 1764-01 1764-02 

Target 

I 
Detection 

Parameter Units Limit 

Method MOH 465-C: 

I Chloromethane ug/L 1.4 < 1.4 < 14 
Bromomethane ug/L 0.23 < 0.23 < 2.3 
Vinyl chloride ug/L 0.30 < 0.30 < 3.0 

I 
Dichlorodifluoromethane ug/L 0.91 < 0.91 < 9.1 
Chloroethane ug/L 0.26 < 0.26 < 2.6 
Methylene chloride ug/L 3.0 < 3.0 < 30 
Trichlorofluoromethane ug/L 0.87 < 0.87 < 8.7 

I 1.1-0ichloroethene ug/L 0.66 < 0.66 < 6.6 
A 11 yl chloride ug/L 0.35 < 0.35 < 3.5 
1.1-Dichloroethane ug/L 0.16 < 0.16 < 1.6 

I c1s-1.2-Dichloroethene ug/L 0.28 < 0.28 < 2.8 
trans-1.2-01chloroethene ug/L 0.28 < 0.28 < 2.8 
Chloroform ug/L 0.33 < 0.33 < 3.3 

I 
1.1.2-Trichlorotrifluoroethane ug/L 0.90 < 0.90 < 9.0 
Di bromomethane ug/L 0.50 < 0.50 < 5.0 
1.2-Dichloroethane ug/L 0.47 < 0.47 32 
1.1.1-Trichloroethane ug/L 1.4 < 1.4 < 14 

I Carbon tetrachloride ug/L 0.44 < 0.44 < 4.4 
Bromod1chloromethane ug/L 0.56 < 0.56 < 5.6 
2.3-Dichloro-1-propene ug/L 0.35 < 0.35 < 3.5 

I 1.2-Dichloropropane ug/L 0.35 < 0.35 < 3.5 
1.l-D1chloro-l-propene ug/L 0.18 < 0.18 < 1.8 
trans-1.3-D1chloropropene ug/L 0.09 < 0.09 < 0.9 
Tri chl oroethene ug/L 0.58 < 0.58 < 5.8 

I 1.3-Dichloropropane ug/L 0.38 < 0.38 < 3.8 
1.1.2-Trichloroethane ug/L 1.0 < 1.0 < 10 
Dibromochloromethane ug/L 1.1 < 1.1 < 11 

I c1s-1.3-D1chloropropene ug/L 0.27 < 0.27 < 2.7 
1.2-Dibromoethane ug/L 0.26 < 0.26 < 2.6 
2-Chloroethylvinyl ether ug/L 0.70 < 0.70 < 7.0 

I 
Bromoform ug/L 0.39 < 0.39 < 3.9 
1.1.1.2-Tetrachloroethane ug/L 0.30 < 0.30 < 3.0 
1.2.3-Tr1chloropropane ug/L 0.58 < 0.58 < 5.8 
1.1.2.2-Tetrachloroethane ug/L 2.1 < 2.1 < 21 

I Tetrachloroethene ug/L 0.45 < 0.45 < 4.5 
Pentachloroethane ug/L 1. 7 < 1.7 < 17 

I 
I 
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Interpoll Laboratories, Inc. 
Laboratory Report #1764 
EnecoTech 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

Method MOH 465-C (continued): 
Chlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Acetone 
Tetrahydrofuran 
Ethyl ether 
Methyl ethyl ketone 
Benzene 
Methyl 1 sobutyl ketone 
Toluene 
Ethyl benzene 
Cumene 
Total xylenes 

Dilution factor 

Units 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Target 
Detection 

Limit 

0.23 
0.46 
0.49 
0.69 

22 
8.7 
1.1 
3.9 

0.47 
1.6 

0.92 
0.42 

1.8 
2.2 

December 5, 1990 
Page 3 of 4 

MW-01 MW-02 
Water Water 

1764-01 1764-02 

< 0.23 < 2.3 
< 0.46 < 4.6 
< 0.49 < 4.9 
< 0.69 < 6.9 
< 22 < 220 
< 8.7 < 87 
< 1.1 < 11 
< 3.9 < 39 
< 0.47 32000e 
< 1.6 < 16 
< 0.92 25000e 
< 0.42 1aooe 
< 1.8 20 
< 2.2 lOOOOe 

1 10' 
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Interpoll Laboratories, Inc. 
Laboratory Report #1764 
EnecoTech 

Footnotes: 

Decembers. 1990 
Page 4 of 4 

asample was diluted as indicated to accommodate the analyte concentration. 
Reported value represents the concentration in the original undiluted 
sample, i.e .• instrumental result was multiplied by the dilution factor 
prior to reporting. Target detection limit is given. The detection limit 
applicable to the sample may be obtained by rultiplying the detection limit 
by the dilution factor. 

bThe target detection limit is based on a one liter volume of sample being 
extracted and analyzed. The achieved detection limit for this sample is 3.8 
times higher than the target detection limit because less than one liter was 
submitted for analysis. 

cAlthough quantified as fuel oil as requested, the chromatographic pattern 
did not match that of fuel oil, but a lighter grade. 

dsample extract was diluted as indicated to accommodate the analyte 
concentration. Reported value represents the concentration in the original 
undiluted sample, i.e., instrumental result was rultiplied by the dilution 
factor prior to reporting. Target detection limit is given. The detection 
limit applicable to the sample may be obtained by multiplying the detection 
limit by the dilution factor. 

esample was diluted by a factor of 1000 to accommodate the analyte 
concentration. Reported value represents the concentration in the original 
undiluted sample, i.e. 1 instrumental result was rultiplied ~Y the dilution 
factor prior to reporting. Target detection limit is given. The detection 
limit applicable to the sample may be obtained by rultiplying the detection 
limit by the dilution factor. 

'sample was diluted as indicated due to matrix interferences. Reported 
values represent the concentration in the original undiluted sample, i.e., 
instrumental results were multiplied by the dilution factor prior to 
reporting. Target detection limits are given. The detection limit 
applieable to the sample may be obtained by rultiplying the detection limit 
by the dilution factor. 

WAO/cg 
Invoice Enclosed 
<=less than 

Respectfully submitted, 

r_,~~0~~ 
Wayne A.~ison, 
Senior Scientist 
Organic Chemistry Department 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an •as received• basis unless otherwise indicated. 
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INTERPOLL LABORATORIES, INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES, MINNESOTA 55014-1819 
TEL:612/786-6020 
FAX: 612/786-7854 

April 22, 1991 

EnecoTech 
3050 Metro Drive, Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

#2672 
#711-015 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

April 4-5, 1991 
April 5, 1991 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 8020: 
MTBE 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as fuel oil 

Units 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

Target 
Detection 

Limit 

0.06 
0.06 
0.11 
0.05 
0.28 

1.2 

1. 4 

AN EQUAL OPPORTUNITY EMPLOYER 

f1PR ? t 1.991 

SB-06-46 
Soil 

2672-01 

< 0.06 
< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1. 4 

SB-07-14 
Soil 

2672-02 

< 0.06 
< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1. 4 
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Interpoll Laboratories, Inc. 
Laboratory Report #2672 
EnecoTech 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter Units 

EPA Method SW-846, 8020: 
MTBE 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as fuel oi 1 

WAO/sk 
Invoice Enclosed 
<=less than 

Method 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

0.06 
0.06 
0.11 
0.05 
0.28 

1.2 

1.4 

April 22, 1991 
Page 2 of 2 

SB-07-24 
Soil 

2672-03 

< 0.06 
< 0.06 
< 0.11 
< 0.05 
< 0.28 

< 1.2 

< 1.4 

Respectfully submitted, 

D~ 
Wayne A. Olson 
Senior Scientist 
Organic Chemistry Department 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an "as received" basis unless otherwise indicated. 
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a::: naterpoU 
INTERPOLL LABORATORIES, INC. 
4500 BALL ROAD N.E. 
CIRCLE PINES, MINNESOTA 55014-1819 
TEL:6121786-6020 
FAX:612/786-7854 

EnecoTech 
3050 Metro Drive, Suite 115 
Bloomington, MN 55425 

Attention: Jim Berg 

LABORATORY REPORT: 
ENECOTECH PROJECT: 

SAMPLES COLLECTED: 
SAMPLES RECEIVED: 

#3170 
#711-015 

May 30, 1991 
May 31, 1991 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 7421: 
Lead 

EPA Method SW-846, 8020: 
MTBE 

Dilution factor 

EPA Method SW-846, 8015: 
Total hydrocarbons, 

as gasoline 

Dilution factor 

EPA Method SW-846. 3550/8015: 
Total hydrocarbons, 

as fuel oi 1 

Oil ut ion factor 

June 24, 1991 

Target 
Detection 

Units Limit 

ug/L 1 

ug/L 0.68 

ug/L 12 

ug/L 46 

AN EQUAL OPPORTUNITY EMPLOYER 

JUL - 3 1991 

MW-02 
Water 

3170-01 

74 

1700 

50a 

102000 

26000 
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Interpoll Laboratories, Inc. 
Laboratory Report #3142 
EnecoTech 

Sample Identification: 
Sample Type: 
Laboratory Log Number: 

Parameter 

Method MOH 465-C (continued): 
Chlorobenzene 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Acetone 
Tetrahydrofuran 
Ethyl ether 
Methyl ethyl ketone 
Benzene 
Methyl i sobutyl ketone 
Toluene 
Ethyl benzene 
Cumene 
Total xylenes 

Dilution factor 

Target 
Detection 

Units Limit 

ug/L 0.23 
ug/L 0.46 
ug/L 0.49 
ug/L 0.69 
ug/L 22 
ug/L 8.7 
ug/L 1.1 
ug/L 3.9 
ug/L 0.47 
ug/L 1.6 
ug/L 0.92 
ug/L 0.42 
ug/L 1.8 
ug/L 2.2 

June 24, 1991 
Page 3 of 4 

MW-02 
Water 

3170-01 

< 120 
< 230 
< 240 
< 340 
< 11000 

16000 
1200 
2000 

19000 
< 800 

19000 
1000 

< 900 
9300 

sood 
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I 

Interpoll Laboratories, Inc. June 24, 1991 

I 
Laboratory Report #3170 Page 2 of 4 
EnecoTech 

I Sample Identification: MW-02 
Sample Type: Water 
Laboratory Log Number: 3170-01 

I Target 
Detection 

I 
Parameter Units Limit 

Method MOH 465-C: 
Chloromethane ug/L 1.4 < 700 

I Bromomethane ug/L 0.23 < 120 
Vinyl chloride ug/L 0.30 < 150 
Oichlorodifluoromethane ug/L 0.91 < 460 

I Chloroethane ug/L 0.26 < 130 
Methylene chloride ug/L 3.0 < 1500 
Trichlorofluoromethane ug/L 0.87 < 440 

I 
1.1-Dichloroethene ug/L 0.66 < 330 
Allyl chloride ug/L 0.35 < 180 
1.1-Dichloroethane ug/L 0.16 < 80 
cis-1,2-Dichloroethene ug/L 0.28 < 140 

I trans-1,2-Dichloroethene ug/L 0.28 < 140 
Chloroform ug/L 0.33 < 170 
1,1,2-Trichlorotrifluoroethane ug/L 0.90 < 450 

I Dibromomethane ug/L 0.50 < 250 
1,2-Dichloroethane ug/L 0.47 < 240 
1,1,1-Trichloroethane ug/L 1.4 < 700 

I 
Carbon tetrachloride ug/L 0.44 < 220 
Bromodichloromethane ug/L 0.56 < 110 
2,3-Dichloro-1-propene ug/L 0.35 < 180 
1,2-Dichloropropane ug/L 0.35 < 180 

I 1,1-Dichloro-1-propeRe ug/L 0.18 < 90 
trans-1,3-0ichloropropene ug/L 0.09 < 90 
Trichloroethene ug/L 0.58 < 290 

I 
1,3-Dichloropropane ug/L 0.38 < 190 
1,1,2-Trichloroethane ug/L 1.0 < 500 
Oibromochloromethane ug/L 1.1 < 550 
cis-1,3-Dichloropropene ug/L 0.27 < 95 

I 1,2-Dibromoethane ug/L 0.26 < 130 
2-Chloroethylvinyl ether ug/L 0.70 < 350 
Bromoform ug/L 0.39 < 200 

I 1,1,1,2-Tetrachloroethane ug/L 0.30 < 150 
1,2,3-Trichloropropane ug/L 0.58 < 290 
1,1,2,2-Tetrachloroethane L!g/L 2.1 < 1000 

I 
Tetrachloroethene ug/L 0.45 < 200 
Pentachloroethane ug/L 1. 7 < 850 

I 
I 
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Interpoll Laboratories, Inc. 
Laboratory Report #3142 
EnecoTech 

Footnotes: 

June 24, 1991 
Page 4 of 4 

asample was diluted as indicated to accommodate the analyte concentration. 
Reported value represents the concentration in the original undiluted 
sample, i .e:, instrumental result was multiplied by the dilution factor 
prior to reporting. Target detection limit is given. The detection limit 
applicable to the sample may be obtained by multiplying the detection limit 
by the dilution factor. 

bsample extract was diluted as indicated to accommodate the analyte 
concentration. Reported value represents the concentration in the original 
undiluted sample, i.e., instrumental result was multiplied by the dilution 
factor prior to reporting. Target detection limit is given. The detection 
limit applicable to the sample may be obtained by multiplying the detection 
limit by the dilution factor. 

cAlthough quantified as fuel oil as requested, the chromatographic pattern 
more closely resembles that of gasoline. 

dsample was diluted as indicated to accommodate the analyte with the highest 
concentration. Reported values represent the concentration in the original 
undiluted sample, i.e., instrumental results were multiplied by the dilution 
factor prior to reporting. Target detection limits are given. The 
detection limit applicable to the sample may be obtained by multiplying the 
detection limit by the dilution factor. 

GWH/WAO/sk 
Invoice Enclosed 
<=less than 

Respectfully submitted, 

~~ ft/ ;;Jr)_ __ 
Gregg W. Holman, 
Senior Scientist 
Inorganic Chemistry Department 

W c~'2-'-" @~,'--
Wayne A. Olson, 
Senior Scientist 
Organic Chemistry Department 

All analyses were performed using EPA or other recognized methodologies. 
All units are on an "as received" basis unless otherwise indicated. 
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3050 METRO DRIVE, SUITE 115 
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BLOOMINGTON, MN 55425 (612) 854-5513 
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INTERPOLL I.A60RATORIE$. iNC 
•1500 SAi.i. MAD ~.E. 
Cl~CLE PlriES, MINNESOTA SSO:J-1a19 
TEL s,2,,oe,ec20 
FAX 612'7815-78~-l 

EnecoTech 
3050 Metro Orive. SUite 
Bloomington, MN 5542S 

Attention: Jim Berg 

llS 

LABORATORY REPORT, #3593 
ENECOTECH PROJECT, #711-015 

SAMPLES COLLECTE01 July 10. 
SAMPLES RECEIVED: July 12. 

Simple Identifications 
Sample Type 1 

Laboratory Log Numbers 

Parameter-

EPA Method SW-846, 6010: 
Lead 

EPA Method SW-846, ao201 
MTBE 
Benzene 
Toluene 
Ethyl benzene 
Xylenes 

D11ution factor 

EPA Method SW-846, 80151 
Total hydrocarbons, 

as gasoline 

01lut1on factor 

EPA Method SW-846. 3510/8015, 
Total hydrocarbons, 

as fuel 011 

Oi 1 ut ion factor 

1991 
1991 

August 14. 1991 

SB-08-10 S8-08-34 
So11 Soil 

3593-01 3593-02 

Target 
Detection 

Units Limit 

mg/Kg 5 6 < s 

mg/Kg 0.085 < 0.43 < 0.17 
mg/Kg 0.059 < 0.30 0.95 
mg/Kg 0.063 o. 76 l. l 
mg/Kg 0,041 0.96 1.5 
mg/Kg o. 18 4.7 8.1 

5l za 

mg/kg 1.6 45 47 

5b 2b 

mg/Kg 1. 4 220: a.i 
5b l 
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Interpo11 Laboratories, Inc. 
Laboratory Report #3593 
EnecoTech 

Sample Ident1f1cat1on1 
Sample Type: 
Laboratory Log Number: 

Parameter 

EPA Method SW-846, 6010: 
Lead 

EPA Method SW-846, 80201 
MTBE 
Benzene 
To1uene 
Ethyl benzene 
Xylenes 

0i1ution factor 

EPA Method SW-846. 8015~ 
Tota1 hydrocarbons, 
as gasoline 

Oi1 ut ion factor 

EPA Method SW-846, 3510/8015: 
Total hydrocarbons, 

as fuel 011 

Un1ts 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/kg 

mg/Kg 

Target 
Detection 

Limit 

s 

0.085 
0.059 
0,063 
0.041 
0.1a 

1.6 

1.4 

r, UJ 

August 14, 1991 
Page 2 of 6 

SB-09-10 SB-09-34 
Soi 1 So1l 

3593-03 3593-04 

< 5 6 

< 0.43 < 0.085 
< 0.30 < 0,059 
< 0,32 < 0.06.3 
< 0,20 < 0.041 

2.6 < 0.18 

5a 1 

20 < 1.6 

5b l 
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Interpo11 Laboratories. Inc. 
Laboratory Report 13593 
EnecoTech 

Sample Ident1fication1 
Sample Type: 
Laboratory Log Number: 

Pg,rameter 

EPA Method SW-846, 6010: 
Lead 

EPA Method SW-846, 8020; 
MT6E 

EPA Method SW-846. 80151 
Total hydrocarbons. 

as gasoline 

EPA Method SW-846. 3Sl0/80lS, 
Total hydrocarbons, 

as fue1 011 

lli:lill 

ug/L 

ug/L 

ug/L 

ug/L 

Target 
Oetect1on 

Limit 

30 

0.68 

13 

43 

August 14. 1991 
Page 3 of 6 

MW-01 
Water 

3593-05 

60 

< 0.68 

< 13 

< 43 
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Interpo11 Laboratories, Inc. August 14, 1991 
Laboratory Report #3593 Page 4 of' 6 
EnecoTech 

I 
Sample Identification: MW-01 

I Sample Type: Water 
Laboratory Log Number1 3593-05 

I 
Target 

Detection 
Parameter llDlli L1m1t 

I Method MOH 465-Ct 
Ch1 oromethane ug/L 1.4 < 1.4 
Bromomethane ug/L 0.23 < 0.23 

I \/1ny1 chloride ug/L o. 30 < 0.30 
01ch1orod1fluoromethane ug/L 0.91 < 0.91 
Ch1oroethan• ug/L 0,26 < 0,26 

I 
Methylene chloride UQ/L 3.0 < 3.0 
Trichlorof1uoromethane ug/L 0.87 < 0.87 
11 1-01chloroethene UQ/L 0.66 < 0.66 
Allyl chloride ug/L 0.35 < 0.35 

I l,l-01chloroethane ug/L 0.16 < 0.16 
e1s-1.2-01chloroethene ug/L 0.28 < 0.28 
trans-l,2-01chloroethene ug/L 0.28 < 0.28 

I Chloroform ug/L 0.33 < 0,33 
11 11 2-Trich1orotr1f1uoroethane ug/L 0.90 < 0.90 
01 bromomethane ug/l. 0.50 < o.so 

I 
1,2-0ichloroethane ug/L 0.47 < 0.47 
1.1,1-Trichloroethane ug/L l.4 < 1.4 
Carbon tetrachloride ug/L 0.44 < 0,44 
Bromod1chloromethane ug/L 0.55 < 0.56 

I 2,3-01ch1oro-l-propene ug/L o. 35 < o. 35 
1,2-Dichloropropane ug/L 0.35 < o. 35 
l 1 1-Dich1oro-1-propene ug/L 0.18 < 0.18 

I 
trans-1.3-01ch1oropropene ug/L 0.09 < 0.09 
Trich1oroethene ug/L 0.58 < o.sa 
l,3-01ch1oropropane ug/L 0.38 < o. 38 
1.1,2-Trichloroethane ug/L 1.0 < 1.0 

I Oibromoch1oromethane ug/L 1. l < 1.1 
c1s-1,3-0ichloropropene ug/L 0.27 < 0.27 
1,2-Dibromoethane ug/L 0.26 < 0,26 

I 2-Chloroethylv1nyl ether ug/L o. 70 < 0.70 
Bromoform ug/L o. 39 < 0.39 
1.1,1,2-Tetrachloroethane ug/L 0.30 < 0 . .30 

I 
l,2,3-Tr1ch1oropropane ug/L 0.58 < 0.58 
1,1,2,2-Tetrachloroethane ug/L 2. l < 2.1 
Tetrachloroethene ug/L 0.45 < 0,45 
Pentachloroethane ug/L 1.7 < 1. 7 

I Chl oroben:zene ug/L 0.23 < 0.23 
l,3-01chlorobenzene ug/L 0.46 < 0.46 
l,2-D1ch1orobenzene ug/L 0.49 < 0,49 

I 
l,4-01ch1orobenzene ug/L 0,69 < 0,69 
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Interpoll Laboratories. Inc. 
Laboratory Report #3593 
EnecoTech 

Sample Ident1f1cat1onr 
sample Type1 
Laboratory Log Number: 

Parameter 

Method MOH 465-C (cont1nued)r 
Acetone 
Tetrahydrofuran 
Ethyl ether 
Methyl ethyl ketone 
Benzene 
Methyl 1sobuty1 ketone 
Toluene 
Ethyl benzene 
Cumene 
Total xylenes 

FAX hO. 612i867854 P. 06 

Target 
Detection 

Units Limit 

ug/L 22 
ug/L 8.7 
ug/L 1.1 
ug/L 3.9 
ug/L 0.47 
ug/L 1.6 
ug/L 0.92 
ug/L 0.42 
ug/L 1.8 
ug/L 2.2 

August 14. 1991 
Page 5 of 6 

MW-01 
Water 

3593-05 

< 22 
9.9 

< 1.1 
< 3.9 
< 0.47 
< l.6 
< 0.92 
< 0.42 
< 1.8 
< 2.2 
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Interpo11 Laboratories, Inc. 
Laboratory Report #3593 
EnecoTech 

Footnotes: 

August 14, 1991 
Page 6 of 6 

asample extract was d11uted as 1ndicated to accommodate the analyte with the 
highest concentrat1on. Reported values represent the concentration in the 
or1ginal undiluted sample, i.e .• instrumental results were multiplied by the 
dilution factor prior to reporting. Target detection limits are given. The 
detect1on limit applicable to the sample may be obtained by multiplying the 
detection 1im1t by the di1ut1on factor. 

bsample extract was diluted as indicated to accommodate the analyte 
concentration. Reported value represents the concentration in the original 
undiluted sample, 1.e •• instrumental result was mult1plied by the dilution 
factor pr1or to reporting. Target detection limit 1s given. The detection 

-limit applicable to the sample may be obtained by multiplying the detection 
11m1t by the dilution factor. 

cA1though quantified as fuel 011 as requested, the chromatographic pattern 
did not match that of fuel 011. but a lighter grade. 

GWH/WAO/sk 
Invo1ca Enclosed 
<•less than 

Respectfully submitted, 

~tN-/Jh.l..-
Gregg W. Holman, 
senior Scientist 
Inorganic Chemistry Department 

Wayne A, Olson. 
Senior Scientist 
Organic Chemistry Department 

All analyses were performed us1n9 EPA or other recognized methodologies. 
A11 units are on an Nas received" basis unless otherwise indicated. 
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January 27, 1987 

Mobil Oil Corporation 
600 Woodfield Drive 
Schaumburg, Illinois 60196 

Attn: Mr. Rick Larson 

Subj: Tank Excavation 
Mobil Station 
9405 Medicine Lake Road 
Golden Valley, Minnesota 
#4231 87-503 

Dear Mr. Larson: 

1.0 Introduction 

This report presents the results of work completed at a 
Golden Valley, Minnesota. All work was verbally authorized 
and yourself of Mobil Oil Corporation on January 14, 1987. 
consisted of the following: 

Mobil station in 
by M.C. Holland 
Site activities 

1. Observation of the removal of the existing 1000 gallon 
tank. 

2. Screening of the soils excavated to insure adequate 
removal of contaminated material. 

2.0 Background 

The 1000 gallon diesel oil tank was installed by Pump & Meter Service 
Company of Minneapolis in 1981. In the spring of 1986, moisture was noted 
in the product dispensed f rem the tank. The tank was pumped dry and 
refilled. Water was again observed in the dispensed product so the tank was 
pumped out, leaving only a few gallons. 

3.0 Pro,iect Results 

3.1 Tank Removal 

The 1000 gallon tank was removed on Januo.ry 19, 1987 by Pump & Meter 
Service. A representative of T-..in City Testing Corporation (TCT) was 
present for the removal. The bottom 3/➔ of the tank was coated with a black 
film of oil and a small quality of water diluted oil was noted in the bottom 



I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Mobil Oil Corporation 
January 27, 1987 
Page Two 
#4231 87-503 

of the excavation. An inspection of the tank did not reveal any holes in 
the tank, although several pitted areas were observed. Oil was seen 
dripping off the end of the tank as it was swung out of the excavation. 

3.2 Soil Screening 

The TCT technician screened the excavated soil with a Century Systems Model 
OVA-128 portable organic vapor analyzer. Readings of 98 parts per million 
(ppm) and 108 ppm total organic vapors were noted. The excavated soils had 
a strong oil-like odor and staining ~as apparent. 

Pump & Meter Service continued excavation of contaminated soils on January 
22, 1987. Approximately 50 cubic yards of contaminated soils were removed. 
Additional excavation was not warranted, as visual and olfactory evidence 
indicated no contaminated soil remained in the subsurface environment. A 
sample of the clay from the excavation floor was returned to the TCT office 
and screened with a TIP Photovac photoionization meter and a total organic 
vapor concentration of 13 ppm was indicated. 

As indicated in our report dated December 18, 1986, the natural soil in this 
area is a glacial till of sandy lean clay. The excavation also consisted of 
clean sand backfill from the original tank installation. 

4.0 Discussion 

The fuel oil in the ground had saturated the sand fill but apparently had 
not penetrated the natural clay. 

The visual and olfactory e\·idence indicates that the contaminated soils were 
remo\·ed from the subsurface environment. This observation is supported by 
the values obtained from photoionization screening of soils at the base of 
the excavation. 

5.0 Recommendations 

It is our opinion that further subsurface environmental investigations are 
not necessary at this site at this time. 
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Mobil Oil Corporation 
January 27, 1987 
Page Three 
#4231 87-503 

6.0 Remarks 

The recommendations contained in this report represent our professional 
opinions. These opinions were arrived at in accordance with currently 
accepted engineering practices at this time and location. Other than this, 
no warranty is implied or intend~J. 

Very truly YOW"S, 

Twin City Testing Corporation 

Terrance P. Brennan 

~~ 
Tom Gapinske 
Hydrogeologist/Senior Project Manager 

'IPB/TG/sjo 
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REMEDIAL SITE ASSESSMENT 

MOBIL OIL CORPORATION SITE #4 OSGOD 

~ COUNTY ROAD 18 AND 

MEDICINE LAKE ROAD 

I GOLDEN VALLEY, MINNESOTA 
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I MAY 28, 1987 
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MOBIL OIL CORPORATION SITE #4 OSGOD 

COUNTY ROAD 18 AND 

MEDICINE LAKE ROAD 

GOLDEN VALLEY, MINNESOTA 

#4231 87-663 

1.0 INTRODUCTION 

The purpose of this assessment was to determine the extent of subsurface 

contamination, with subsequent recommendations for further action. This 

assessment was conducted at the Mobil Oil Corporation service station at the 

intersection of Courity Road 18 and Medicine Lake Road in Golden Valley, 

Minnesota (Site 64 OSGOD). 

Specifically, the work effort consisted of the following: 

1. advancing five standard penetration soil borings, 

2. completing three soil borings as monitoring wells, 

3. evaluating soil samples using visual appearance 
and odor as criteria, 

4. collecting water level measurements and determining 
the ground water flow regime, 

5. collecting and analyzing ground water samples for 
benzene, toluene, xylenes and total hydrocarbons 
as gasoline, and 

..._ __________________ ~ ~"'::~~ cest:lnQ ---------------------
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Page 2-#4231 87-663 

6. preparing a report which summarizes and evaluates 
the data, with recorrnnendations for further action. 

2.0 PROJECT RESULTS 

2.1 Subsurface Conditions 

The site is underlain by glacial tills and alluvium. The glacial tills 

consist mainly of silty sand (SM), clayey sand (SC), and sandy lean clay 

(CL) with varying amounts of gravel. Sand (SP), and sand with silt and 

gravel (SP-SM) comprise the coarse alluvium. A layer of fine alluvium which 

consists of lean clay with sand (CL) was encountered at the bottom of the 

boring for MW-8. Lenses of silt, silty sand, and sand were encountered at 

varying depths. Soil borings B-5 and B-10 and monitoring well MW-8 

terminate in alluvium; whereas, monitoring wells MW-7 and MW-9 terminate in 

glacial till. The soil boring depths vary between 33' and 56 1/2' below the 

ground surface; however, the surface elevations also vary considerably at 

the site. 

2.2 Monitoring Wells 

Monitoring wells MW-7, MW-8 and MW-9; soil borings B-5 and B-10; and the 

previously advanced soil borings B-1, B-2, B-3 and •B-4 were placed at the 

locations indicated on Figure 1. Boring logs and the "Installation of 

I 
-----~ Cu.."1 CIC'to' Ci!SClnQ _________________ _, 

C:U,00,......., 
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Monitoring Well" data sheets are presented in Appendix B. The monitoring 

wells were completed at depths ranging between 33' and 37 3/4' below the 

ground surface. Soil borings B-5 and B-10 were advanced to depths of 56 

1/2' and 46', respectively, without encountering ground water. 

the borings were not completed as monitoring wells. 

2.3 Ground Water Levels and Flow Regime 

Therefore, 

Ground water levels were measured at the three monitoring wells on April 30, 

1987. Generally, ground water was encountered between 19' and 30' below the 

ground surface; however, ground water was not encountered at soil borings B

S and B-10. The depth to the phreatic surface varies considerably and may 

be due to waterbearing sand and silt laminations which are encountered at 

varying depths. Generally, ground water flow appears to be to the 

southwest, towards Medicine Lake. 

2.4 Chemistrv 

On April 30, 1987, water samples were collected from the three monitoring 

wells and analyzed for total hydrocarbons as gasoline, benzene, toluene and 

xylene concentrations. 

cwn clt't' cesc11"1Q 
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Page 5-84231 87-663 

The laboratory analyses did not detect total hydrocarbons as gasoline, 

benzene, toluene and xylene in concentrations which exceed the lower 

detection level. The laboratory results are listed in Table 1 and the 

laboratory report is included in Appendix A. 

Previously, soil samples were collected from soil borings B-1, B-2, B-3 and 

B-4 and analyzed for total hydrocarbons as gasoline, benzene, toluene and 

xylenes. The analyses detected high concentrations of dissolved 

hydrocarbons in a soil sample from boring B-4 at a sampling interval of 

19.S' to 21', and low concentrations in samples from B-1 and B-4 at a 

sampling interval of 9.5' to 11'. The laboratory results are listed in 

Table 2 and the laboratory report is included in Appendix A. 

3.0 DISCUSSION AND CONCLUSIONS 

Ground water samples collected and analyzed from monitoring wells MW-7, MW-8 

and MW-9 did not contain total hydrocarbons as gasoline, benzene, toluene 
\ 

and xylene concentrations in excess of the lower detection level. 

Through visual and olfactory criteria, slight to moderate petroleum odors 

were noted from soil samples above the 22 1/2' depth at soil boring B-5. 

This is consistent with the analytical data from B-1 and B-4, which detected 

dissolved hydrocarbons in soil samples above the 21' depth. 

ra§ CWln CICY cest:IMQ _________________ _. 
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: 6-=4231 87-663 

Parameter 

Total hydrocarbons 
gasoline 

Benzene 

Toluene 

Xylenes 

TABLE 1 

GROUND WATER ANALYTICAL RESULTS 
MOBIL OIL CORPORATION SITE #4 OSGOD 

GOLDEN VALLEY, MINNESOTA 
#4231 87-663 

MW-7 MW-8 MW-9 

as 
ND* ND* ND* 

ND ND ND 

ND ND ND 

ND ND ND 

All values are in ug/L. ug/L is equivalent to parts per billion. 
ND= Not Detected 
LDL = Lower Detectable Limit 
* = Unidentified peak at 12 min. non-typical of gasoline 

LDL 

1 

1 

1 

1 

CUJln CIC'P cest:lnQ ________________ __. 



I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Boring # 

B-1 
B-1 
B-1 

B-2 
B-2 
B-2 

B-3 
B-3 
B-3 

B-4 

TABLE 2 

SOIL SAMPLE ANALYTICAL RESULTS 
MOBIL OIL CORPORATION SITE #4 05GOD 

GOLDEN VALLEY, MINNESOTA 
#4231 87-663 

Sampling Total 
Interval Hydrocarbons Benzene 

9.5' - 11' 39 ND 
19.5' - 21' ND ND 
29.5' - 31' ND ND 

9.5' - 11' ND ND 
19.5' - 21' ND ND 
29.5' - 31' ND ND 

9.5' - 11' ND ND 
19.5' - 21' ND ND 
29.5' - 31' ND ND 

9.5' - 11' 23 ND 

" -e 7-#4231 87-663 

Toluene Xylene 

1 8 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

4 20 
B-4 19.5' - 21' 650,000 22,000 45,000 115,000 
B-4 29.5' - 31' ND 

ND= Not Detected 
Lower Detection Limit is 1 ug/kg 
All results expressed as ug/kg 

ND ND ND 
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Page 8-#4231 87-663 

The contamination appears to be limited to the soil profile and is localized 

around B-1, B-4, and B-5. Soil borings B-1, B-4, and B-5 are located 

adjacent to the pump islands and the buried petroleum tanks. Surface 

spillage, leaking lines and/or leaking tanks are all potential sources for 

the detected contamination. Layers of less permeable soil may be acting as 

barriers to vertical migration to the water table. 

Since the contamination does not appear to be widespread, no further action 

is warranted at this time. 

4.0 STANDARD OF CARE 

The recommendations contained in this. report represent our professional 

opinions. These opinjons were arrived at in accordance with currently 

accepted hydrogeologic, engineering and analytical practices at this time 

and location. Other than this, no warranty is implied or intended. 

~ Cu.,n Clt:Y cest:1nci 
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This report was prepared by: 

Date: May 28, 1987 

This report was reviewed by: 

Date: May 28, 1987 

Proofread by,-/.¥ 

Wi 
Hydrogeologist 

Tom Gapinske 

Page 9-#4231 87-663 

Hydrogeologist/Senior Project Manager 

CUJll"'l CJt:Y cest:lnQ ------------------
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TABLE 1 

VOLATILE ANALYSIS 

Parameter MW-7 MW-9 MW-8 

Total hydrocarbons ND* ND* ND* 
as gasoline 

Benzene ND ND ND 

Toluene ND ND ND 

Xylenes ND ND ND 

All values are in ug/L. ug/L is equivalent to parts per billion. 

ND - Not detected 

LDL Lower detectable limit 

* Unidentified peak at 12 min. non-typical of gasoline. 

LDL 

1 

1 

1 

1 

Laboratory No 4410 87-3802 

~ CUN"I CJC'.rl t1!SCtnQ 
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Boring# 

B-1 
B-1 
B-1 

B-2 
B-2 
B-2 

B-3 
B-3 
B-3 

B-4 
B-4 
B-4 

Sampling 
Interval 

9.5'-11' 
19.5'-21' 
29.5'-31' 

9.5'-11' 
19.5'-21' 
29.5'-31' 

9.5'-11' 
19.5'-21' 
29.5'-31' 

9.5'-11' 
19.5'-21' 
29.5'-31' 

ND= Not Detected 

TABLE 1 

ANAL YT I CAL RE.SUL TS 
t-CiBIL SITE t05GOD 

SITE #4 

Total 
HYdrocarbons 

39 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

23 
650,000 ., 

Benzene 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
22,000 

ND 

Lower Detection Limit isl ug/kg 
All results expressed as ug/kg 

Toluene XYlene 

1 8 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

4 20 
45,000 115,000 

ND ND 

I 
---------------~ ~~~ tesclnQ ______________ __. 
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twin CltY test:lnQ 
core>oraben 

662 CROMWELL AVENUE 
ST PAUL. MN 55114 

PHONE 6121645-3601 

REPORT OF CHEMICAL ANALYSIS 

I PROJECT: MOBIL 

REPORTED TO: T'win City Testing 

I 
Attn: Tom Gapanski 
662 Cromwell-Ave 
St Paul, MN 55114 

DATE: Dec 18, 1986 

I LABORATORY No. 4400 87-1207 

I INTRODUCTION: 

j Th.is report presents the results of our analysis of samples received by 
this laboratory on Nov 25, 1986 from representatives of Twin City Testing 

- Corporation. The scope of our work was limited to analyzing the samples for r the presence of total hydrocarbons as gasoline, benzene, toluene and 
xylenes using gas chromatographic techniques. 

' ~ 
~ 
~ 
I 
I 

SAMPLE IDENTIFICATION: 

Site 4 12 soil samples 

METHODOLOGY: 

Gasoline concentration was determined using a Tekaar LSC-2 liquid sample 
concentrator on an HP-5890 gas chromatograph equipped with flame ionization 
detectors. Compounds were identified by column retention time and quanti
fied by peak area comparisons to those of know standards using a VG Labora
tory data system. 

RESULTS: 

The results are listed in Table #1. 

REMARKS: 

I The samples were consumed in the analysis. 

I TWIN CITY TESTING CORPORATION 

I Chris Bremer 
Asst Laboratory Supervisor 

I 

Harold D Fisher 
Chromatography Group Leader 
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~ twin CICY test:lnQ 

V- ~2 CROMWELL AVENUE 
ST PAUL. MN 55114 

PHONE 612/645-3601 

REPORT OF: CHEMICAL ANALYSIS 

PROJECT: Mobile-Hwy 18 & Medicine Lake Rd - 4231 87-663 

REPORTED TO: Twin City Testing Corporation 
Attn: Bill Breitzman 
662 Cromwell Avenue 
St Paul, MN 55114 

LABORATORY No. 4410 87-3802 

INTRODUCTION 

DATE: May 5, 1987 

This report presents the results of our analysis of water samples received 
by this laboratory on May 1, 1987 from Bill Breitzman of Twin City Testing 
Corporation. The scope of our work was limited to analyzing the samples 
for the presence of total hydrocarbons as gasoline, benzene, toluene and 
xylenes using gas chromatographic techniques . 

SAMPLE IDENTIFICATION 

TCT #870014053 - MW-7 
TCT #870014054 - MW-9 
TCT #870014055 - MW-8 

METHODOLOGY 

Gasoline concentration was determined using a Tekmar LSC-2 liquid sample 
concentrator on a HP-5890 gas chromatograph equipped with flame ionization 
detectors. Compounds were identified by column retention time and 
quantified by peak area comparisons to those of known standards using a VG 
Laboratory data system. 

RESULTS 

The results are listed in Table 1. 

REMARKS 

The samples were analyzed on May 3, 1987. 
the analysis. 

The samples were consumed in 

TWIN CITY TESTING CORPORATION 

(:); l/4J /J{P fll/A_ 
Chris Bremer 
Asst Laboratory Supervisor 

CB/HDF/jm 

duvil j 104-
Harold D Fisher~ 
Chromatography G0oup Leader 

Proofread byom 
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APPENDIX B 

BORING LOGS AND MONITORING WELL CONSTRUCTION SHEETS 
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LOG OF TEST BORING 

JOBNO 4231 87-663 1"=5' B5 
VERTICAL SCALE______ BORING NO :::-=-::-:-::-:::-~.,..-,-.,..,,..... 

PROJECT Monitoring Well Installation; Medicine Lake Rd & Cty Rd 18 Site ;:4 05GOD, Mobil Oi 
DEPTH DESCRIPTION OF MATEFIIAL 

IN r FEET SURFACE ELEVATION ________ _ 

9" l:5LALK.IUI-' 

5 

8 

11 
12 

27 

-

FILL, MIXTURE OF SILTY SAND AND 
CLAYEY SAND W/A LITTLE GRAVEL, 
brown and gray, dry 

FILL, MOSTLY CLAYEY SAND W/A LITTLE 
GRAVEL, brown, 

--------------------------. 
FILL, MOSTLY SANDY LEAN CLAY W/A 
LITTLE GRAVEL, brown, medium 

--------·-------·· ... ·--------l 
FILL, MOSTLY SANDY (See #1) 

CLAYEY SAND W/A LITTLE GRAVEL, 
brown mottled to brownish gray 
mottled, rather stiff to stiff (SC) 

- to medium 

. 

-

- (SC) 

. CLAYEY SAND W/A LITTLE >GRAVEL, a 
_ few cobbles, reddish brown, 

30 stiff ___ (SC) 
-i----- - --- ---- -

-
- #1 
-
-

I 
_j 
! 

J 

(CONTINUED ON NEXT PAGE) 

- CLAY W/A LITTLE GRAVEL, gray 
brown and a trace of black 

GEOLCG1C 
OR1G1t, 

FILL 

TILL 

SA~.IPLE i PETROLEUM PRODUCT 
N WL NO I TYPE i OBSERVATIONS 

- 8 

- 8 

- 12 

8 

-

~ 20 

t 
I 

I --

-

-

-

1 HSA 

2 SB 

3 SB 

5 SB 

6 

7 

Note: Samples 
' above 22½' have 

SB· slight to moderat: 
' petro 1 eum product;, 
odor 

I 
SB I 

I 
I 

I 
I 
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I 

I 
I 

LOG OF TEST BORING 

JOB NO 4231 87-663 VERTICAL SCALE 1" = 5' BORING NO. B-5 (Cont) 
PROJECT Site #4 05GOO !Cont) 

DEPT,-, I DESCRIPTION OF MATERIAL SAMPLE 'I 
IN 

1 
GEOLOGIC 

NO. TYPEII 

PETROLEUM PRODUCT 

FEET I tSURFACE ELEVATION ORIGIN N WL OBSERVATIONS 

30 CLAYEY SANO W/A LITTLE GRAVEL (Cont) TILL LI ~ ::is 

(Cont) 
33 ... 

SILTY SANO W/A LITTLE GRAVEL, with i 
- lenses of dry sand, grayish brown, ... 48 very dense, a few lenses of sand 9 SB 

below about 37½' (SM) 
>-

... 

... 
- """77 10 SB ... 

42 
LEAN CLAYEY SAND W/A LITTLE GRAVEL, COARSE 
grayish brown. stiff (SC) ALLUVIUM 

- -20 11 SB 

47 ½. ----
- SAND W/A LITTLE GRAVEL, medium -
- grained, light brown, moist, -37 12 SB very dense (SP) - ... 

- ... 
53 - -·-

- SANO, fine grained, light brown, ... 
moist, dense (SP) - ,-28 

I 
13 SB 

56½ 
II - ,I 

End of Boring 
,, 

- 11 
\ 

1: 
' - -
I 
' ... i 

- ... 
- i ... 

I - ! ,-
I 

- ... I; 
- :1 

i 

I 
-

i t I I I! 
4-14-87 ccv;:,,_=-= 4-14-87 I 

WATER LEVEL MEASUREMENTS START 

SAMPLED CASl"G CAVE-IN WATE"I HSA o·-s4t' I~ DATE TIME DEPTH DEPTH DEPTH BAILED DEPTHS LEVEL METHOD 

~4- 1 5 I 9: 1 5-
------·-- " 

56¼' 52i· s2i• Nrrn,=, 
I 

IQ 

IC 

10 CREW CHIEF Mishler 
-

tw,n c1tY test:1no 



LOG OF TEST BORING 

JOBNO 423 1 87-663 VERTICALSCALE l" = S' SORINGNO B- 10 -----
PROJEC"'." Monitoring Well Installation; Medicine Lake Rd & Cty Rd 18; Site #4 05GOO; 

4 

7 

FILL, MIXTURE OF SILTY SANO ANO 
CLAYEY SANO W/A LITTLE GRAVEL, 
black and brown 

CLAYEY SANO W/A LITTLE GRAVEL, 
stiff (may be fi 11) 

CLAYEY SAND W/A LITTLE GRAVEL, 
brown, rather stiff 

brown, 
(SC) 

(may be fi 11) (SC) 

GEOLCG1C 
QR1G1t, 

FILL 

FILL OR 
TILL 

13 ----------------~-----
CLAYEY SAND W/A LITTLE GRAVEL, TILL 
gray and brown mottled, rather 
stiff (SC) 

16½ ----- -· --·--
SANDY LEAN CLAY W/A LITTLE GRAVEL, 

19 
brown, rather stiff (CL) 

------ ·-· ------ - . 

CLAYEY SAND W/A LITTLE GRAVEL, 
brown, rather stiff, a lens of silt 
at about 18' (SC) 

24 
-· --------

25 CLAYEY SAND W/USee #U __ (SC) -1 (CONTINUED ON NEXT PAGE) 

#1 - LITTLE GRAVEL, brownish gray, 
\ 

r rather stiff (SC) 

N 

4 

17 

11 

13 

12 

11 

14 

SA'."'LE Ii PETROLEUM PRODUCT 
WL /\;C 'TYPE i OBSERVATIONS 

1 SB 

2 I SB 

3 SB 

4 SB 

5 SB 

6 SB 

7 SB 



I 
I

I 

I
I JOB NO. 

PROJECT 

LOG OF TEST BORING 

4231 87-663 VERTICAL SCALE 1" = 5' 
Monitoring Well Installation; Site #4 05GOD 

BORING NO. B-10 (Cont) 

DESCRIPTION OF MATERIAL I DEPTH 
iN 

FEET tSURFACE ELEVATION ________ _ 
GEOLOGIC 

ORIGIN N 

SAMPLE II 
WL NO I TYPEII 

PETROLEUM PRODUCT 
OBSERVATIONS 

I 
I 

I 

I 
ii 
' 
~I 
j 

I 
j 

-~I 
~I 
1 

,I 
¥. 

-1 i ,. 
I 
I 

I 

I 

I I 
I 

I 
I 

25 CLAYEY SAND W/A LITTLE GRAVEL, (Cont) 
26½ t----------------------t 

-

-

CLAYEY SAND W/A LITTLE GRAVEL, a 
few cobbles, gray to grayish brown, 
rather stiff to stiff (sc) 

36½1-----------------~ 

39 

SILTY SAND W/A LITTLE GRAVEL, brown, 
moist, dense (SM) 

_ CLAYEY SAND W/A LITTLE GRAVEL, 
_grayish brown, rather stiff to 
stiff, a lens of silty sand at 

TILL 

... 

11 

-

23 

about 43' (SC-SM) 
43½ ... 24 
44 ~~~,A,...,..,..NU-.~t~,-n-e_a_r_ai_n_P

1
--r--n~/~,-~,-p#=_1~1.------~(~=:p~)....--+--,.-co~A~R~S~E-:------t-

SANQ W/A LiTTLE GRAVEL, ~edium ALLUVIUM 
46 - ~~~~~ed, l, ght brm•m mo, st_, __ ~~ip) . _ ·-·- _--44 

- End of Boring 
... 

- #1 - light brown, moist, dense (SP) 
... 

- .... 

-

- -

- -
-

- .,_ 

-
I 
! -

b ::>b '\ 

I 

9 SB 1 

1I 
:! 

10 I SB i 

11 SB 

I 
12 SB 

13 SB 

14 SB 

rn ~~ I 
17 SB 

I 
I 
I i 
! ! : 

i1 

I 

! 

1i 
11 
1, 

START 4-17-87 WATER LEVEL MEASUREMENTS COMPLE-:-E 4-1 7 -o I 1 

,--.::;:..::::.::.:~::::::.::::.::;:~---r---+~~;;;;;;~~~~· 
I SAMPLED CASING CAVE•IN 

DATE TIME DEPTH DE?TH DEPTH B~1 .. ED DEPTHS ~:~~~ METHOD HSA O I -44½ I I i• 9: 40 
4:_2Q__ 2._;JO 4H' 39.1, 41 • 4 I 

-· 2 
IC NnnP 

-i-~.::.:..::...-1-~~~:__j____::::'._::__p=~=---'------"-----' 

,.4-20 9:40 46' 44i 1 46_._3 to Nnne 
- -· 

to 

to CREW CHIEF Mishler 
I- ---

~ - -
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LOG OF TEST BORING 

JOB NO. 4231 87-663 VERTICAL SCALE 1" = 5' BORING NO. _M_W_-_7 ___ _ 
PROJEcTMonitorina Well Installation; Medicine Lake Rd & Cty Rd 18; Sit"' #11 ni:;r,nn Ml"lhil 11i1 

DEPTH DESCRIPTION OF MATERIAL 
IN 

FE:T 

4 

7 

-

rsuRFACE ELEVATION 

FILL, MIXTURE OF SILTY SAND, SANDY 
LEAN CLAY W/A LITTLE GRAVEL, 
dark brown and brown, 

LEAN CLAY, brown mottled, 
medium (CL) 

CLAYEY SAND W/A LITTLE GRAVEL, 
brown and gray mottled, rather 
stiff, a lense of silt at about 

- 13½', a lamination of sand at 
about 16', rather stiff (SC) 

15_. _ -----------------
- CLAYEY SAND W/A LITTLE GRAVEL, 

brown and grayish brown mottled, 
stiff to rather stiff (SC-CL) 

-

I 

I 

I 

22: ___ _ _ _ _ ___ _________ _____ __ I 

_ CLAYEY SAND W/A LITTLE GRAVEL, 1

1 grayish brown, stiff to very 
_ stiff (SC) I 

28½ +-- , 
SILTY SAND W/A LITTLE GRAVEL, red-

- dish brown, moist, dense, a lense of 
waterbearing sand at about 28½' (SM) 
(No samples taken below 29') 

! 
i 
I 

GEOLOGIC 
ORIGIN 

FILL 

FINE 
ALLUVIUM 

TILL 

N 

[ 
5' 

I SAMPLE I 

WL NO I TYPE: 

1 
I 

SB i 
1, 

I 

,I 
~ 8 2 SB : 

.... 

~ 

.. 

... 

,.. 

,-

-

.. 

.... 

.... 

13 

11 

19 

14 

14 

25 

3 SB 

4 SB 

5 SB 

6 SB 

7 SB 

8 SB 

25 ., 9 

32 n10 

SB 

11 
I SB 

SB 

; 

ii 
Ii 
1: 

1: 
I 

-...-------------·- --------,--------r- ! 
' End of Boring 

- Note: Monitoring Well installed 
in boring. See attached 

-

-
"Installation of Monitoring 
Well" sheet. 

WATER LEVEL MEASUREMENTS 

DATE I 6AILED DEOTHS 

:o 

to 

10 

\'/ATER 
LEVEL 

I 28.2' 
2.~ 
?7 c;• 

,-

i 
~ 

.i 

.... ;1 

i i ,; 

I I 
i: 

II 
-1 

I I 

START 4-15-87 

METHOD 

PETROLEUM ?RODUCT 
OBSERVATIONS 

COMPLETE 4-15-87 
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LOG OF TEST BORING 

JOB NO 4231 87-663 VERTICAL SCALE l" = 5 ' BORING NO MW-8 
P"lOJEcr Monitorina Well Installation: Medicine Lake Road & Cty Rd 18-Site #4 05GOD; Mobil Dil 

DEPTH 
IN 

FEET 

-
. 

g.i 
2 -

14 
-

DESCRIPTION OF MATE"11AL 
rSURFACE ELEVATION ________ _ 

FILL, MOSTLY CLAYEY SAND W/A LITTLE 
GRAVEL, dark brown and gray 

CLAYEY SAND W/A LITTLE GRAVEL, 
brown mottled, medium to rather 
stiff (SC) 

CLAYEY SAND W/A LITTLE GRAVEL, 
. brown, moist, rather stiff (SC) 

18 
SANDY LEAN CLAY W/A LITTLE GRAVEL, 

- grayish brown, stiff (CL/SC) 

22 - - - -- -- - -
(CONTINUED ON NEXT PAGE) 

-

-
-

-
. 

-

-
. 

-

-

-----

GEClt.CSIC 
QAt~1t,,; 

FILL 

TILL 

-

N 

.... 
2 

I-

... 
6 

10 

.... 13 
I-

.. 
15 

I-

.. 20 

---
-
.... 

-

... 

... 

.... 

,.. 

.. 

.. 
-

SAI.IPLE I PETROLEUM PRODUCT 
wL ~c -;-vPE [ OBSERVATIONS 

1 SB 

2 SB 

3 SB 

4 SB 

5 SB 
6 SB 

7 SB 

I 
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LOG OF TEST BORING 

JOB NO. ___ 4_2_3_1 _8_7_-_6'--'6---'3--,----: VERilCAL SCALE __ 1_" _=_5c._' __ BORING NO. 

PROJECi Site #4 %GOD (cont) 
DEPTH I 

IN 
DESCRIPTION OF MATERIAL 

FEET ; tSURFACE ELEVATION ________ _ 

22 
LEAN CLAYEY SAND W/A LITTLE GRAVEL, 
brown and gray mottled, stiff (SC) 

25½-'--· ) 
26½ CLAYEY SAND W/A LITTLE (see #1 

SILTY SAND W/A LITTLE GRAVEL, 
grayish brown to reddish brown, 
moist, with a lamination of sand at 

_ about 27½', very dense to dense (SM) 

GEOLOGIC 
ORIGIN N 

TILL 22 
(cont) 

I ... 20 

31 .. 
... 29 
... 

41 

34½ 
35 <:;ANn W(Sll..I AND GRAVELlsee--::#~21-+----+--.1,,.1,,Urn,il~D...,.<:-.;,.r:~*--r-

LEAN CLAY W/SAND, grayish brown, FINE 18 
rather stiff (CL) ALLUVIUM 

37.81-----------------~-----~ 
End of Boring 

- #1 - GRAVEL, brown, stiff (SC) 
-
- #2 
-
-

-

-

-
-
-

-

- fine to medium grained, brown, 
waterbearing, medium dense, a 
lense of silt at about 35' I 

(SP-SM)I 

.. 
*ALLUVIUM -

... 

SAMPLE :\ 

WL NO. TYPE!, 

II 

8 
Ii 

SB 11 

11 ·, 
Ii 

9 SB : 
10 SB' 

I 
I 11 SB II 

~;12 SB ii 

13 SB !I 
: 

14 SB II 
15 SB !I ,, 

:: 
Ii 
I 

I 
! 

11 

[' 

' 

: 
I 
I 

I 

I 

ii 
I 
! 
I 
I 

I 

I 

11 
:! 

:i 
I 

I ,I 

MW-8 (cont) 

PETROLEUM Pr1ODUCT 
OBSERVATIONS 



I 
I 
I 
I 
,1 

1• 
~ 
~ 
~ 
~ 

' , , 
I 
I 
I 
I 
I 
I 

LOG OF TEST BORING 

JOB NO 

PROJECT 

4231 87-663 VERTICAL SCALE 1" = 5' BORING NO. MW-9 
Monitorioq_Well Installation; Medicine Lake Rd and Ctv rd 18· Site_#_4-05_G_O_D_, __ 

DEPTH DESCRIPTION OF MATERIAL 
IN 

FEET rsuRFACE ELEVATION ________ _ 
GEOLOGIC 

ORIGIN 

FILL, MIXTURE OF SILTY SAND ANO SAND FILL 
W/A LITTLE GRAVEL, dark brown and 
brown 

5 I 

CLAYEY SANO W/A LITTLE GRAVEL. FILL OR 
brown, very stiff (SC) TILL 

- (may be fi 11) 8 ·-- -- .. -

CLAYEY SAND W/A LITTLE GRAVEL, TILL 
- brown mottled, medium to 

stiff (SC) 

-

-

22½- ---------------CLAYEY SAND W/A LITTLE GRAVEL, 
reddish brown, very stiff, a few 

25 lenses of siJ.1.Y san_d________ (SC) 

CLAYEY SANO W/A LITTLE GRAVEL, 
brownish gray, stiff (SC) 

30½-t-------·----------------
SANDY LEAN CLAY W/A LITTLE GRAVEL, 
reddish brown, stiff {-S-C; 

- C,L-

34 
--t-:-s :-,-I L-=T,.,..,.Y--,S~A..,.,.N-=--o -w-,-,;-=-A _,,.L....,.r=TT=L-E-G R_A_V_E L------, 

- grayish brown, moist, very dense a 
36 tow lon,o, nf w~+o~ho~ring sand (SM) 

- End of Boring 
-

N 

3 

32 

... 
,... 7 
-

- 11 
-

7 

-
- 17 

39 

,_ 17 

SAMPLE i 
WL NO. TYPEI\ 

1 SB 

2 SB 

3 SB 

4 SB 

5 SB 

6 SB 

7 SB 

8 SB 

PETROLEUM PRODUCT 
OBSERVATIONS 

~I 
... 17119 SB 

I 

- 21 
... 
... 
... 
.... 

-
58 

~ 

10 SB 

11 SB 

12 SB 
I 

1

1 I 
f1 I 
I! I 

£.-£'.'.u-c; i..-?, -'di: 
WATER LEVEL MEASUREMENTS START . COMPLETE - 1 

l I sA ... P1..ED CASING CAVE.,N I WATER HSA O, 341, 1~50 
_ D_ATE T~=-- ~-DEPT~ _DEPT>- DEPTH--+-__ BA_•L_ED_D_EP_TH_S-+-_LEVEL___ METHOD - 2 t___:_ -
_4_~20_J_3:25 L.31f' __ 29½' __ 31.4"-'--,-1 _____ ---; None ~4-Zlr ~~ lli-=~~9~~~ 30½' :: ' 27.7'-.-CR_E_W_CH-IE_F __ M_i_sh_l_e_r ________ _ 



I 

I 
I 
I 
I 
I 

TALLATIO!\ OF MONITORING WELL 

JOB NO. 4231 87-663 MONITORING WELL NO. _ ___;,M..:.:,W:,_-..:..7 ________ _ 

M dicine Lake Road & Countv Road 18· Site i4 05G0D· 

GROUND SURFACE ELEVATION· __________ TOP. Qf RISER PIPE ELEVATION ___ 9_5_._4_1 ____ _ 
(with c~p removed) 

VENTED C-'P yes 
...,_ __ PROTECTIVE C>.SING 

Oi&rnttcr and Typt 

Toul LenJth 

LenJth Abo~ Ground 

THICKNESS AND TYPE OF SEAL 

4" steel 
5' 
2.6' 

Surface to 17' 
grout 

I 
I --- 01-'METER AND TYPE OF RISER PIPE 211 PVC well casing 

Ll'"' 2.5 FT 

L2= 
25.5 

rT 

L3= 10 FT 

L4= 33 FT 

INSTALLATION COMPLETED: 
Date 4-16-~7 Time 11: 00 

I 
I 

., 

I TYP£ OF,8ACKFILL AROUND RISER 

.. . ' 

THICKNESS ,_NO TYPE OF SEAL 

----TYPE OF FILTER AROUND SCREEN 

...., __ TYPE OF MONITORING WELL 

I·: -1-·--- SCREEN GA.UGE OR SIZE OF OPENINGS 

~ ~L0TN~) 

...+---DIAMETER ANO LENGTH OF SCREEN 

THICKNESS ,_ND TYPE OF SE.AL 

Grout 0 1 
- 17' 

17'-19 1 bentonite 

19 I 

Dens it~ sand to 30 
30'-33' natural sa 

PVC 

.010 

211 X 10 I 

33' 

30 1 

None 

fll 

MONITOR!NG WELL WATER LEVEL MEASUREMENTS 

DATE TIME I BAILED DEPTHS I WATER LEVEL,.. 

I l 
I I 
I I 

I I 

l I 

.----* DEPTH BELOW TOP OF RISER PIPE 
L., ,-J 

d 



I 
I 

T ALLATlON OF MONITORING WELL 

JOB NO. __ 4 __ 2;..;3_1_8;;..7_-..;;.6.;..63;._ ___ _ MONITORING WELL NO. MW-8 
Medicine Lake Road & County Road 18; Site #4 05GOO· Mobil Oil Corooration 

89.27 
GROUND SURFACE ELEVATION· __________ TOP.Qi RISER PIPE ELEVATION----------

L1= 2.5 FT 

(with cap removed) 

_____ ___. ~~--VENTED CAP 

I 
I 
I 
I 

-.•. 

., 

I·:. ,. 

.,._ __ PROTECTIVE CASING 

Diameter and T,-i,c 

Toul Lcnith 

Lcnrth Above Ground 

THICKNESS ANO TYPE OF SEAL 

~-- DIAMETER ANO TYPE OF RISER PIPE 

I TYPE OF_ BACKFILL UOUND RISER 

THICKNESS ANO TYPE OF SEAL 

--- TYPE OF FILTER AROUND SCREEN 

...., __ TYPE OF MONITORING WELL 

--·...---SCREEN GAUGE OR SIZE OF OPENINGS 
(SLOT NO.) 

t-et---DIAMETER ANO LENGTH OF SCREEN 

THICKNESS ANO TYPE OF SEAL 

.. , .. --•➔I-- DIAMETER OF BOREHOLE 

4" steel 
5' 
2.6' 

0' - 22.5' arout 

2" PVC well casing 

Grout to 22.5' 
22.5 1 

- 25' 
bentonite, density 
sand 25' - 27.8' 

See above 

25' 

Density sand 

PVC 

.010 
211 

X 10' 

37.8' 

37.3' 
37.3 1 -37.8 1 natura 
sand, none 

6" 

L2= 35.3 FT MONITORING WELL WATER LEVEL MEASUREMENTS 

10 
L3= FT 

37.8 
L4= FT 

DATE TIME I BAILED DEPTHS I WATER L£VEL.,.. 

I 
I 
I 

INSTALJ,:~T-JON COM?LETED: 
Date - '-87 Time 11: 00 

I 

I 

t:w1n c1t:Y t:est:1n 



-------------- Jr ~LLATION OF MONITORING WELL 

JOB NO. 4231 87-663 MONITORING WELL NO. MW-9 
Medicine Lake Road & County Road 18; Site #4 05GOO; Mobil Oil Corporation 

GROUND SURFACE ELEVATION· __________ TOP.Qi RISER PIPE ELEVATION ____ 1 ... □ .... 1 .... .,.7._7 ____ _ 
(with cip removed) 

____ --,r=:"'T'P--VENTE O CAP 

.,.._ __ PROTECTIV! CASING 

Diameter and Typ-e 

Taul Lmrth 

Lenrth Abo..e Ground 

THICKNESS ANO TYPE OF SEAL 

14-1-- DIAMETER ANO TYPE OF' RISER PIPE 

I TYPE o,. BACKFILL AROUND RISER 

THICKNESS ANO TYPE OF SEAL 

~_.- DEPTH TO TOP OF FILTER SANO - ... · 
.•. . ' 

i~~-+-- ---TYPE OF FILTER AROUND SCREEN 
.. 

..,_.......;~TYPE OF MONITORING WELL 
., 

I·:, _,f-~..---- SCREEN GAUGE OR SIZE OF OPENINGS 
, (SLOT NO.) 

..+---DIAMETER ANO LENGTH OF SCREEN 

THICKNESS AND TYPE OF SEAL 

4" steel 
5' 
2.6' 

O' - 17.5' grout 

211 PVC well casing 

Grout □' - 17.5' 
17. 5' -19. 5' benton te 
19.5'-24.5' densit 

sand 

See above 

19.5' 

Density sand 

PVC 

.010 
2" X 10' 

34.5' 

36' 

None 

6" 

2.5 FT 

v7 \.'ti~ r-T" L2= <.,: r 1 MONITORING WELL WATER LEVEL MEASUREMENTS 

10 
L3= ----FT 

36 
L4= ----FT 

INSTALLATION COMPLETED: 
Date 4-21-87 Time 11: 30 

DATE TIME I BAILED DEPTHS 

I -
I 
I 
I 
I 

---* DEPTH BELOW TOP OF RISER PIPE 

~ 5 ~~ • ••- r•t-'--' t-~c:.t-•--

I WATER LEVEL"" 

I 
I 
I 
I 
I 
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APPENDIX C 

METHODS 
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Contamination Reduction 

APPENDIX C 

METHODS 

The drill rig and sampling tools were cleaned prior to mobilization and 

between each boring. The split barrel sampler was washed with a trisodium 

phosphate solution and rinsed in potable water prior to collecting each 

sample. Wash and rinse water were disposed on-site through infiltration. 

Soil Sampling 

Soil sampling was done in accordance with ASTM: D 1586-84. Using this 

procedure, a 2" O.D. split barrel sampler is driven into the soil by a 140 

lb weight falling 30". After an initial set of 6", the number of blows 

required to drive the sampler an additional 12" is known as the penetration 

resistance of N value. The N value is an index of the relative density of 

cohesionless soils and the consistency of cohesive soils. 

Soil samples were collected in the field immediately upon opening the split 

barrel sampler. The samples were collected by completely filling 40 ml 

glass bottles with soil and sealing the bottles with a Teflon lined, septum 

sealed cap to prevent volatilization of organics from the soil sample. 
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APPENDIX C 

METHODS (cont) 

The monitoring wells were developed using a Teflon bailer until temperature, 

pH and conductivity stabilized and sediment-free water was produced, using a 

bottom-loading Teflon bailer. 

Water Level Measurement 

All ground water level measurements were obtained by using an electronic 

measuring device which indicates when a probe is in contact with the ground 

water in the well. Measurements were obtained by lowering the device into 

the well until it was indicated that the water surface had been encountered 

and by measuring the distance from the top of the riser to the probe. All 

measurements were reported to the nearest 0.01'; however, the manufacturer's 

reported accuracy for the instrument is 0.04'. 

Water Quality Sampling and Chain of Custodv 

Upon collecting a sample, a chain of custody log was initiated. The chain 

of custody record included the following information: project, work order 

number, shipped by, shipped to, sampling point, location, field ID number, 

date and time taken, sample type, number of containers, analysis required, 

sampler(s) signature(s), etc. 

~ CUWl CJC',I t:esC1nQ -----------------
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was measured. 

APPENDIX C 

METHODS (cont) 

Product thickness measured in the monitoring well does not 

reflect the actual product thickness on the water table. The measured 

thickness is normally greater than that actually existing on the water 

table. 

Cu.r'I CJt:Y t:esClnQ ------------------' 
cc:,n:>Oi :a::au., 
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APPENDIX C 

METHODS (cont) 

The completed borings were backfilled with either cement grout or soil 

cuttings. 

Soil Classification 

As the samples were obtained in the field, they were visually and manually 

classified by the crew chief in accordance with ASTM: D 2487-84 and ASTM: D 

2488. Representative portions of the samples were then returned to the 

laboratory for further examination and for verification of the field 

classification. Logs of the borings indicating the depth and identification 

of the various strata, the N value, water level information and pertinent 

information regarding the method of maintaining and advancing the drill 

holes are attached. Charts illustrating the soil classification procedure, 

the descriptive terminology and symbols used on the boring logs are also 

attached. 

Monitoring Well Installation and Development 

Monitoring well construction and installation details are provided on the 

"Installation of Monitoring Well" data sheets, presented in Appendix B. 

CWln Clt:Y C&SCIMQ _________________ _, 

ca cc::wacx:,I , 
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APPENDIX C 

METHODS (cont) 

The chain of custody records were delivered with the samples to the 

laboratory. Upon arrival at the laboratory, the samples were checked in and 

signed over to the appropriate laboratory personnel. A copy of the chain of 

custody was turned over to the Project Manager. Upon completion of the 

laboratory analysis, the completed chain of custody record was returned to 

the Project Manager. 

Analytical Procedures 

The water samples were analyzed by using a Tekmar LSC-2 liquid sample 

concentrator linked to an HP-5890 Gas Chromatograph with flame ionization 

detector. Benzene, toluene and xylene concentrations were identified by 

retention time and quantified by comparison with known standards. Gasoline 

concentration was determined by the ratio of total peak area to a gasoline 

standard total peak area. 

Product Measurement 

Product thickness was measured by lowering a 2' or 3' Teflon bailer into the 

monitoring well to a depth of approximately 1' to 1 1/2' below the water 

table. The bailer was removed and the product thickness within the bailer 

CUJln Crt:',I t:esClnQ _________________ __, 
CD c:x:,ra..»on 
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1.1 Purpose 

~ ~ REfORI' 

GOI.r:Ef VAilEf. K>BIL #05-GOD 

GOIIEN VAUE:l., KINNESOrA. 

#4231 88-521 

1.0 INIRXUCI'ICN 

The purpose of this rep::,rt is to present the results of the quarterly 

groundwater monitoring program corrlucted by 'IWin City Testing Corporation 

('I'Cl') at the above referenced site (Figure 1) . The one-year groundwater 

monitoring program was irrplernented in Cctober 1988 in resp::,nse to a 

Minnesota Pollution Control Agenc'f (MPCA) d.irecti ve dated September 16, 

1988. 'Ihe MPCA objective was to determine if hydrcx:::artx:m contamination 

present in the soils around soil boring B-4 had migrated into the 

groundwater beneath the site. Mr Orris Lawson of Mobil Oil Corporation 

verbally authorized this work in September 1988. 

1.2 Scope of Services 

\ 

The scope of services provided by 'ICT included the follcwing: 

- acquiring four sets of groundwater elevation measurements, 

- collecting representative groundwater samples on a quarterly basis 
for analysis to quantify benzene, ethyl benzene, toluene, xylenes 
arrl total hydrcx:::artxJns as gasoline concentrations, arrl 

- preparing a rep::,rt presenting our field arrl analytical data. 

I ....._ _______________ ii= ~~~CY test:lnQ _______________ _. 
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#423188-521 Pcge 4 

1. 3 Background 

Previous work has been conducted at this site by TCI' since 1986. Additional 

details of these activities are presente::i in the follcwin:; reports: 

Preliminary Contamination Assessment 

Tank Excavation, Mobil Station 

Rerne:lial Site Assessment 

#4231 87-503 December 18,1986 

#4231 87-503 Januacy 27, 1987 

#4231 87-663 May 28, 1987 

In Decernber 1986, TCI' advanced four soil bori_n:;s at the site to detennine if 

the subsurface had been impacted by hydrocarbon contamination. Hydrocarbon 

contamination was quantified at depth in soil borin:J B-4. 

A 1, 000 gallon 

January 1987. 

r .\ ' , 

- / -:- / \':;.)•&-' . 
~i~l -~el usr was excavated. and rernove::i from the site in 

F~r cubic yards of contaminated. soils were removed 

from the site. Usin:J visual and olfactory evidence as criteria, 'KT felt 

that all contaminated. soils were rernove::i by excavati_n:;. 

A remedial site assessment was carrie::i out in May 1987 to detennine the 

extent of subsurface contamination. No hydrocarbon concentrations were 

detecte::i above the methcd detection limit from groundwater samples collected 

from three monitori.rq' wells installe::i at the site. 

.__ _______________ ' ~~~~~ t:E!SClnQ _______________ __, 
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2. 0 :FRlTIX:T RESOI.!rS 

2.1 Soil Corrlitions 

'Ihe site is urrlerlain by glacia: tills arrl alluvilil'll. 'The glacial tills 

consist mainly of silty sand (SM) , clayey sand (SC) arrl sarrly lean clay (CL) 

with varying amounts of gravel. San:1. (SP) arrl sand with silt arrl gravel 

(SP-SM) comprise the coarse alluvilil'll. A layer of fine alluvilil'!l which 

consists of lean clay with sand (CL) was encountered at the bottom of the 

boring for MW-8. Lenses of silt, silty sand arrl sand were encountered at 

varying depths. Soil borings B-5 arrl B-10 arrl monitoring well MW-8 

terminate in alluvilil'!l; whereas, monitoring wells MW-7 arrl MW-9 tenninate in 

glacial till. '!he soil boring depths vary between 33 arrl 56. 5 feet below 

the grourrl surface; however, the surface elevations also vary considerably 

at the site. '!he locations of the soil borings arrl monitoring wells are 

presented in Figure 2. 

2.2 Groundwater Ele-vations 

Cepth to groundwater measurements were obtained from all monitoring wells at 

the site on october 3, 1988, January 9, April 3, July 5 arrl July 11, 1989. 

D.rring the sampling interval the grol..ll1Cl'water table e>n.ibited seasonal 

fluctuations of approximately 1. 58, O. 55 arrl 4. 38 feet at moni taring well 

MW-7, MW-8 and. MW-9 respectively. Water table elevations, in general, 

declined from october 1988 until April 1989. SUbsequent water table 

5 

11 
I ----------------, ~='~C'.' Cest:lnQ _______________ _. 
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elevation measurerr.ents in:licated a rise in the water table. 'Ihe water 

table information is S1..ID1IIE.rized in Table 1. 'Ihe inferred groundwater fla;1 \ 

direction trenis southwest ta,.;aros Medicine Lake (Figure 3) . h.c'it rs.,· ,~ \ 
,- ,,_J\_''--

~" ( {.,..-, if' 

2.3 Olemistry Results 0c/ 
Groundwater quality samples were collected from monitoring wells MW-7, MW-8 

and MW-9 on a quarterly basis beginning Cctober 1988. 'Ihese samples were 

returnoo. to TCT's chemistry laboratory for analysis to quantify benzene, 

ethyl benzene, toluene, xylenes and total hydrocarbons as gasoline 

concentrations. 'Ihe chemical results are presented as Table 2. No free 

product was documented in the monitoring wells on site during this sampling 

phase. 

Well Too of Riser 

MW-7 96.41 

MW-8 89.27 

MW-9 101.77 

T.ABIE 1 

Water Table Elevation 03.ta 
Quarterly Monitoring Report 
Golden Valley Mobil #05-GOD 

Golden Valley, Minnesota 
#4231 88-521 

Water Table Water Table 
Elevation Elevation 
(10-05-88) (1-9-89) 

71.42 69.72 

55.70 55.65 

81.20 79.54 

Water Table 
Elevation 
(4-3-89) 

70.06 

55.64 

74.32 

Water Table 
Elevation 
(7-5-89) 

Note: All elevations measured in feet and referenced to a local datU!7l 
arbitrarily set at 100.00. 

I 

I 
I 
I 
I 
I 

----------------ii;~~~ Cest:lnc, _______________ _ 
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4231 88-521 Pcge 8 

TABLE 2 

Water Quality Data 
Quarterly Monitorin; Report 
Golden Valley Mobil #05~0 

Golden Valley, Minnesota 
#t231 88-521 

Total 
Hydrocart:ons 

Location Date As Gasoline Benzene Benzene Toluene Xylenes MDL 

MW-7 10-05-88 ND ND ND ND ND 1 
1-09-89 15 2 ND ND ND 1 
4-03-89 ND ND ND ND ND 1 
7-05-89 ND ND ND ND ND 1 

MW-8 10-05-88 ND ND ND ND ND 1 
1-09-89 ND ND ND ND ND 1 
4-03-89 ND ND ND ND ND 1 
7-05-89 ND ND ND ND ND 1 

MW-9 10-05-88 ND ND ND ND ND 1 
1-09-89 ND ND ND ND ND 1 
4-03-89 ND ND ND ND ND 1 
7-05-89 ND ND ND ND ND 1 

All values reported. as ug/L which are equivalent to parts per billion (ppb). 

MDL - Method Detection Llmit 
ND - Not Detect.Erl 

.__ ______________ ii; ~~C',,I tl!SClnQ ______________ ____. 
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#4231 88-521 .Pcge 9 

'Ihe chemistry test parameters were not detected in any moni taring well 

during the first, third and fourth quarters ' sampling events. 'Ihe sample 

from MW-7 exhibited concentrations of total hydrocarbons as gasoline and 

benzene during the secorrl quarter sampling event. 'TCT SUSp:d:s that a water 

level irxlicator probe may have intrcx:iuced trace amounts of hydrocarbon 

ccntamination to the well prior to sampling. 

Previously, soil samples were collected. from soil borings B-1, B-2, B-3 and 

B-4 and analyzed to quantify total hydrocarbons as gasoline, benzene, 

toluene and xylenes concentrations. 'Ihe analyses detected high 

concentrations of dissolved hydrocarbons in a soil sample from boring B-4 at 

a sampling interval of 19.5 to 21 feet, and low concentrations in samples 

from B-1 and B-4 at a sampling interval of 9. 5 to 11 feet. 'Ihe laboratory 

results are listed in Table 3. 

3.0 DISaJSSICN 

A review of the boring legs for the site area irrlicate, in general, that the . 
sand and silty sand alluvium at depth is overlain by a till layer of 

variable thickness - approximately 15 to 20 feet. 'Ihis till layer is in 

turn overlain by fill material. 

'Ihe till layer is compose:i of sanely lean clay with inte.n:u.t':.ent clay laye.....-rs. 

'Ihe soil characteristics of this type of till generally preclude the 

rrobility of contaminants both laterally and vertically . 

..._ _______________ ii;~~~~ Cest:lnQ _______________ _. 
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TABLE 3 

Soil Sarrple Analytical Results (12-16-86) 
Mobil Oil Corporation Site #05-GOD 

Golden Valley, Minnesota 
#4231 88-521 

Total 
Hydrocarlx:>ns 

Boring Interval ( ft) As Gasoline Benzene Toluene Xylenes MDL 

B-1 9.5 - 11 39 ND 1 8 1 
19.5 - 21 ND ND ND ND 1 
29.5 - 31 ND ND ND ND 1 

B-2 9.5 - 11 ND ND ND ND 1 
19.5 - 21 ND ND ND ND 1 
29.5 - 31 ND ND ND ND 1 

B-3 9.5 - 11 ND ND ND ND 1 
19.5 - 21 ND ND ND ND 1 
29.5 - 31 ND ND ND ND 1 

B-4 9.5 - 11 23 ND 4 20 1 
19.5 - 21 650,000 22,000 45,000 115,000 1 
29.5 - 31 ND ND ND ND 1 

All results expressed as ugjkg 'Which is equivalent to parts per billion 
(ppb). 

ND - Not Cetected 

;I --------------- ii; ~~CY Ce5CH'1Q ______________ ..., 
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Significant hydrocarbon concentrations were detec'"....ed at a depth of 19. 5 to 

21 feet in soil boring B-4 in 1986. 

TCI' obsel:ved the excavation of a 1000 gallon diesel fuel tank at the site in 

January 1987. 'Ihe approximate ] :x::ation of the tank is shawn in Figure 2. 

'Ihe excavated soils were screened with an OVA-128 portable organic vapor 

detector. OVA reacli.n;;s of 98 parts per million (ppm) and 108 ppm total 

organic vapors were doannented. Strong :p:troleum-like o::lors and staining 

were present in the soils. 

'Ihe excavation was tenninated when visual and olfactory evidence indicaterl 

that no contaminated soil remained in the subsurface. Approximately 50 

cubic yards of soil was excavated and removed from the site. Sandy lean 

clay and clean fill from the original tank installation comprised the bulk 

of the excavated soils. TCI''s report dated January 27, 1987 is included as 

Appe.rx:lix A. 

No grourrlwater contamination at or above the rnetho::1 detection limit was 

detected in the grourrlwater samples from monitorin; wells :t1W-8 and MW-9. 

Trace concentrations of :p:trolet.nn hydrocarbons were quantified in MW-7 

during the second sampling event in January 1989. SUbsequent chemical 

analysis perforrne:::1 m April and July 1989 on MW-7 indicated non-detected 

concentrations for all test parameters. As stated previously, TCI' suspects 

that the water level indicator probe may be responsible for the trace 

concentrations detec""....ed in the water sample. 

.__ _______________ , ~_;!,,CY Cest:lnQ _______________ __ 
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'Ihis re:port was written by: 

Date: August 2, 1989 

'Ihis re:port was reviewe:i by: 

Date: August 2. 1989 

Proofread by: 
,.,/ 

#4231 88-521 ~ 13 

Damon M Powers 
Geological Engineer/Project Manager 

~o:t~-k u . l-0~~'\. 
Robert A Wojciak 
renaaer/UST Proqram 

I 
--------------, ~~-nQ -------------~ 
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SITE LOCATION MAP 
MOBIL STATION #05-GOD 
COUNTY ROAD 18 & MEDICINE LAKE ROAD 
GOLDEN VALLEY, MINNESOTA 

OAiE 
7/20/89 

4231 88-521 

DRAWN BY: E.J.V. 

SCALE 
1"=2000' 
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#4231 88-521 Pcge 12 

Based up::m the results of the quarterly monitoring program it is TCI''s 

opinion that no irrpact to the groundwater has occurred from the hydrocarbon

irrpacted soils remaining at the site. We would e>q::eet that the hydroc:art:ons 

remaining in the soil will di,:;perse through biodegradation and other 

natural processes. 

4.0 ~CR; 

Based upon the results of the one year quarterly m::initoring p~ and the 

prior remedial action consisting of contaminate::l soil excavation and 

removal, TCI' fee.ls that groundwater restoration at this site is not 

warranted. Having successfully met the directive guidelines required by 

MFCA, 'ICI' recornrne.rrls that no further site monitoring take place and the 

site be approved for project closure by the MR:A. 

5.0 STANIWID OF CARE 

The recornmendations contained in this report represent our professional 

opinions. 'Ihese opinions were arrived at in accordance with currently 

accepte::l hy~eologic and engineering practices at this time and location. 

other than this, no warranty is implied or intended. 

tWln CIC'w' testlnQ _______________ ___, 
COiPof"'aDC>li 
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HYDROGEOLOGIC SETIING AND GROUND VATER CONTAMINATION CHARACTERIZATION 

PETROLEUM RELEASE SITES 

Minnesota Pollution Control Agency 
Tanks and Spills Section 

May 1991 

This vorksheet should be completed for all sites vhich have ground vater 
contamination. It has several purposes. It summarizes remedial investigation (RI) 
results and conclusions for use by Minnesota Pollution Control Agency (MPCA) staff 
vhen revieving the site to determine vhether corrective action vill be required to 
remediate ground vater contamination. It also provides supplementary information on 
investigation, design and reporting requirements (presented in bold type) for sites 
vhich have ground vater contamination. This vorksheet and all other relevant MPCA 
documents should be revieved vhen developing RI vork plans to ensure that all RI 
requirements and objectives vill be met during the investigation. 

Ansvers to the folloving questions should be based on the results of the ground vater 
receptor survey, RI activities, and published geologic literature. The questions 
should be ansvered in the space provided. Attach additional sheets if necessary. 

1. Identify and describe the geologic units in vhich ground vater has been 
impacted by the petroleum release. Vhat is the thickness (or estimated 
thickness) and estimated lateral extent of the impacted unit? 
Des Moines Lobe Glacial Till (Meyer, 1985) interbedded.perched layers of sand 
and sandy clay. One to two feet thick. Lateral extent approximately 10-20 
feet. 

At all sites vith ground vater moni~oring vells, the RI must include an estimate 
of hydraulic conductivity·, and pro~ide estimates of the ground water velocity 
in the impacted unit. Documentation of how you arrived at these estimates must 
be provided. 

2. Vhat is the hydraulic conductivity, effective porosity, hydraulic gradient, 
estimated ground vater velocity and fiov direction in the impacted unit? 
Since ground water is contained in thin laterally limited porous sediments, 
these parameters were not calculated. 

3. 

4. 

5. 

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

Ben%ene _3-2~·=00=0~----
(Vell No . .QZ_, Date 11/12/90) 

Total Hydrocarbons 250 000 ----~--------(Ve 11 No . ..91_, Date11/12/90) 

Vhat is the maximum concentration of benzene and total hydrocarbons 
detected at or beyond the property boundary? (ppb units) 

Same as above. 
Benzene Total Hydrocarbons 
(Vell No. , Date ____ ) (Vell No. , Date _____ ) 

Do contaminant concentrations for any compound exceed the Recommended Allowable 
Limits (RALs), at, or beyond the site boundaries? (Yes/No) ............. I YES 

Compound Benzene (Vell No • ..Q.g_, Date. 11/12/90 ) 
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This vorksheet should be completed for all sites vhich have ground vater 
contamination. It has several purposes. It summarizes remedial investigation (RI) 
results and conclusions for use by Minnesota Pollution Control Agency (HPCA) staff 
vhen revieving the site to determine vhether corrective action vill be required to 
remediate ground vater contamination. It also provides supplementary information on 
investigation, design and reporting requirements (presented in bold type) for sites 
which have ground water contamination. This vorksheet and all other relevant MPCA 
documents should be reviewed vhen developing RI work plans to ensure that all RI 
requirements and objectives will be met during the investigation. 

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

1. Identify and describe the geologic units in vhich ground vater has ~een 
impacted by the petroleum release. Vhat is the thickness (or estimated 
thickness) and estimated lateral extent of the impacted unit? 

Des Moines Lobe Glacial Till (Meyer, 1985) interbedded-perched layers of sand 
and sandy clay. One to two feet thick . .lateral extent approximately 10-20 
feet. -- L-

At all sites vith ground vater monitoring vells, the RI must include an estimate 
of hydraulic conductivity-, and provide estimates of the ground vater ~elocity 
in the iapacted unit. Documentation of hov you arrived at these estimates must 
be provided. 

2. Yhat is the hydraulic conductivity, effective porosity, hydraulic gradient, 
estimated ground water velocity and fiov direction in the impacted unit? 

3. 

4. 

5. 

Since ground water is contained in thin laterally limited porous sediments, 
these parameters were not calculated. 

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

Ben%ene 32,000 ---------(Vell No. Q.2._, Date 11/12/90) 
Total Hydrocarbons 250,000 ----------(Ve 11 No. 11,2__, Date 11/12(90) 

Vhat is the maximum concentration of benzene and total hydrocarbons 
detected at or beyond the property boundary? (ppb units) 

Same as above. 
Benzene Total Hydrocarbons 
(Vell No. ' Date ) ---- (Vell No. , Date ) -----

Do contaminant concentrations for any compound exceed the Recommended Allovable 
Limits (RALs), at, or beyond the site boundaries? (Yes/No) ...•...•....• I YES 

Compound Benzene (Yell No. QZ_, Date. 11 /12/90 ) 
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6. 

7. 

8. 

9. 

Do sources of contamination (including contaminated .soil) remain at the site? 
(Yes/No) ••.•.•.•.•..•..•...•••......•...•..••..• • .• • .••. • ........•...... I YES 
If Yes, briefly describe. 
Petroleum impacted soil around the gasoline UST basin 

Is municipal water supply available at the site and within one mile downgradient 
of the site? (Yes/No) ..... • ... •• .. •• ......... •••• .. • .. • ................ I YES 

Are there presently any water wells which use the impacted aquifer located 
vithin one half mile downgradient of the site, or one mile downgradient of the 
site if the aquifer material is fractured? (Yes/No) ...........•........ l~N=O,___ 

Are there any plans for ground water development in the impacted aquifer within 
one half mile downgradient of the site, or one mile dovngradient of the site if 
the aquifer material is fractured? (Yes/No) ..•••.....•...•.•..••...•.•• I NQ I 

If you ansvered No to questions 8 and 9, please skip to question 10 and continue. 

If you ansvered yes to question 8 or 9, and yes to question 5 7 corrective action vill 
likely be required to remediate ground vater contamination at the site. The RI 
report should include a proposed Corrective Action Design to meet the folloving 
cleanup goal and compliance point. 

Cleanup goal: 

Compliance point: 

The RALs for voes and 1 part per million total 
hydrocarbons. 

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 vhich should be considered vhen 
designing corrective actions for sites of this type please see the attached MPCA 
"Corrective Action Design for Ground Vater Remediation to RALs" (May 1991) document. 

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

10. Are there nonpotable water supply wells which use the impacted unit downgradient 

11. 

of the site? (Yes/No) .....•...............•........................•.... lt:!Q__l 

Does the plume currently discharge to surface water? (Yes/No) ........... l~NQ...,__ 
If yes, vhat is the estimated width of the plume at the shore of the surface 
vater 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 ___ , Ethyl Benzene 
Total Hydrocarbons_· __ 

, Toluene , Xylenes ---

If tb.e ansver to question nuaber 11 is yes, the use category of the surface vater 
body should also be determined, in accordance vith Minn. Rules ch. 7050, and 
reported. 
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12. Does the plume have a projected point of entry to surface vater? 

(Yes/No) .. ............................................................... 1 NO --If yes, vhat is the distance from the dovngradient edge of the plume to the 
surface vater body? 

If you ansvered yes to question 12, the RI report should characterize the 
hydrogeologic conditions and land use betveen the site and the surface vater body, 
and should assess the potential for the plume to discharge to surface vater and the 
likelihood of future ground vater use in the vicinity of the plume. 

13. Is the impacted unit a bedrock aquifer? (Yes/No) .••...•.......•••..••.•. l~I 

14. Has contamination from the site impacted a quaternary surficial or buried 
aquifer that is presently used as a drinking vater aquifer anyvhere vithin a tvo 
mile radius of the site? (Yes/No) ••••••.•.•.•.•.•.••••••••••••.••••••••• I NO l 

Stop here if you ansvered.yes to question 13 or 14. If you ansvered no to both 
questions 13 and 14, please continue. 

15. Identify and describe the uppermost drinking vater aquifer in the site vicinity. 
Vhat is the depth to the top of the uppermost drinking vater aquifer? Vhat is 
the vater level in the uppermost drinking aquifer? Nearest well (204375) 
approximately 40 feet lower than the site. Therefore the depth and water level of 
uppermost drinking water aquifer is approximately 90 feet bgs. 

16. Is there a confining unit betveen the impacted unit and the uppermost drinking 
vater aquifer? Vhat is its thickness and extent? 
Approximately 30 feet of clay separates the impacted perched sand layer from the 
top of drinking water sand unit. 

17. Is the uppermost drinking vater aquifer a karst unit or a sole source aquifer? 

No 
18. Are there any existing or abandoned vells vithin approximately 1,000 feet 

dovngradient of the site? 

Yes 

19. Are there any other site specific conditions vhich increase the risk of cross 
contamination from the impacted unit to a drinking·vater aquifer? 

No 

20. Based on the ansvers to questions 14 through 18 and any other site specific 
information available, summarize and assess the risk of cross contamination from 
the impacted unit to the uppermost drinking vater aquifer. 

The contaminated ground water is limited to thin areally lim~ted shallow sand layers 
that are ·separated from the drinking water aquifer by approximately 30 feet of 
clay; therefore, the risk is low. · 


