
Appendix B 

Boring Logs, Well Logs, Well Records, Sealing Records, and Photos 
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SCREEN

6"

Diameter:

Type:

Interval:

0-4'

RISER CASING
2"

Black Steel

4-55'

Diameter:

Type:

Interval:

55-58'

0-4'

2"

PRO. CASING

SEAL

BOREHOLE

Steel

55-58'

Diameter:

GROUT

Diameter:

Type:

Interval:

2"

SANDPACK

61-71'

Type:

Interval:

Bentonite

4-55'

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Type:

Interval:

58-75'

Type:

Interval:

2"

61-71'

10 Slot,
Stainless Steel

0

0

0

0

0

0

0

0

2

1
Silty Clay (CL): yellowish brown (10YR 5/6) with 5% well-rounded gravel and
cobbles, granite and basalt, moist, medium consistency, low plasticity.

High Solids
Bentonite

Poorly Graded Sand (SP): brown (10YR 5/3), sub to well-rounded, moist,
medium-grained, (2/98/0), granite gravel.  [Outwash]

0

Lean Clay (CL): brown (10YR 5/3) with 5% well-rounded granite cobbles, moist,
medium to soft consistency, oxidation mottling, low to medium plasticity.

0

Silt (ML): dark yellowish brown (10YR 4/4), low plasticity, dry, blocky.  [Loess]

Organic-rich Soil (OL): very dark grayish brown (10YR 3/2), frozen, dense, low
plasticity. [Topsoil]

2

1

Clayey Sand (SC): dark yellowish brown (10YR 4/4), well-graded, sub to
well-rounded, fine to coarse-grained, (5/75/20), moist, medium density.
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

ELEV.

FEET
DESCRIPTION

Drill Contractor Traut

Red Flint,
40-pack

6"

(continued)
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Location 194474.25'N, 553294.50'E

945
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Total Depth 75.0

BGS = "below ground surface"

Client University of Minnesota

Drilling Started 1/8/09Number 23/19-0B05

Additional data may have been collected in the field which is not included on this log.

945

940

935

930

925

920

(continued)

DEPTH

FEET

Project Name UMA Groundwater Assessment SHEET 1 OF 3

DESCRIPTION

SHEET 1 OF 3

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

5
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20

25

Elevation 947.6
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Drill Method Rotasonic (4"x6")

Ended 1/8/09

Remarks:
Unique ID # 769796.

LOG OF WELL MW-B1-001

Logged By EJC

5
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ELEV.

FEET

Screened Interval 61-71'
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35

40

45

50

55

DEPTH

FEET

(continued)

SHEET 2 OF 3

DESCRIPTION

Project Name UMA Groundwater Assessment

3

4

915

910

905

900

895

890

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

3

4

Poorly Graded Sand (SP): brown (10YR 5/3), sub to well-rounded, moist,
medium-grained, (2/98/0), granite gravel.  [Outwash] (continued)

39': Six inches of silty sand.
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET
DESCRIPTION

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05 Drilling Started 1/8/09

Client University of Minnesota

BGS = "below ground surface"

Location 194474.25'N, 553294.50'E
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(continued)

Drill Method Rotasonic (4"x6")

35

40

45

50

55

LOG OF WELL MW-B1-001

Screened Interval 61-71'Logged By EJC

Elevation 947.6

Remarks:
Unique ID # 769796.

Ended 1/8/09
Total Depth 75.0

SHEET 2 OF 3

ELEV.

FEET
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Drill Contractor Traut
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ELEV.

FEET

Elevation 947.6

Screened Interval 61-71'

LOG OF WELL MW-B1-001

65

70

75

80

85

Remarks:
Unique ID # 769796.

5

Poorly Graded Sand (SP): brown (10YR 5/3), sub to well-rounded,
medium-grained, (2/98/0), granite gravel.  [Outwash]
Wet

Silty Sand (SM): brown (10YR 5/3), very fine-grained, (0/70/30), wet, stiff
consistency.

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

5

65

70

75

80

85

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

SHEET 3 OF 3

DESCRIPTION

Project Name UMA Groundwater Assessment

End of Boring - 75 feet

Client University of Minnesota

Six inches of very fine-grained silty sand at 68'.

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.
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Drilling Started 1/8/09

BGS = "below ground surface"

Location 194474.25'N, 553294.50'E
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Number 23/19-0B05

Drill Method Rotasonic (4"x6")

Ended 1/8/09

Logged By EJC

DESCRIPTION

SHEET 3 OF 3
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Drill Contractor Traut

Total Depth 75.0

rjmMMRNSR



Silt (ML): dark yellowish brown (10YR 4/4), dry, blocky, non-plastic.  [Loess]

SCREEN

10 Slot,
Stainless Steel

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Poorly Graded Sand (SP): yellowish brown (10YR 5/4), moist, medium-grained,
(15/85/0).  [Outwash]

6"

Organic-rich Soil (OL): very dark grayish brown (10YR 3/2), soft, frozen, low
plasticity (0/0/100).  [Topsoil]

3

2

1

SANDPACK

2"

PRO. CASING

SEAL

BOREHOLE

6"

65-75'

2"

Diameter:

Type:

Interval:

GROUT

Diameter:

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Project Name UMA Groundwater Assessment

5

10

15

20

25

DEPTH

FEET
DESCRIPTION

S
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. N
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M
B

E
R

ELEV.

FEET

2

Diameter:

Type:

Interval:

(continued)

3

1

SHEET 1 OF 3

0-4'

ELEV.

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

Additional data may have been collected in the field which is not included on this log.
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Drill Contractor Traut

SHEET 1 OF 3
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930
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920
(continued)

Location 189952.63'N, 555403.36'E

BGS = "below ground surface"

Client University of Minnesota

Drilling Started 1/28/09Number 23/19-0B05

Diameter:

Type:

Interval:

Red Flint,
40-pack

62-75'

Type:

Interval:

2"

65-75'

60-62'

Total Depth 75.0

Type:

Interval:

4-60'

0-4'

RISER CASING
2"

0-65'

Black Steel

Steel

4-60'

Logged By EJC

Ended 1/28/09

Drill Method Rotasonic (4"x6")

Type:

Interval:

Remarks:
Unique ID # 769493.

High Solids
Bentonite

5

10

15

20

25

LOG OF WELL MW-C2-002

Screened Interval 65-75'

Elevation 949.6

Bentonite

60-62'
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Screened Interval 65-75'

(continued)

SHEET 2 OF 3Project Name UMA Groundwater Assessment

35

40

45

50

55

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Elevation 949.6

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

5

4

5

4 Poorly Graded Sand (SP): yellowish brown (10YR 5/4), moist, medium-grained,
(15/85/0).  [Outwash] (continued)

Gravel lens at 50' bgs, about one inch thick.

DESCRIPTION

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.

FEET

915

910

905

900

895

890

Additional data may have been collected in the field which is not included on this log.

DEPTH

FEET

Number 23/19-0B05 Drilling Started 1/28/09

Client University of Minnesota

BGS = "below ground surface"

915

910

905

900

895

890

Location 189952.63'N, 555403.36'E

LOG OF WELL MW-C2-002

35

40

45

50

55

Remarks:
Unique ID # 769493.

Drill Method Rotasonic (4"x6")

Ended 1/28/09

Logged By EJC

(continued)

Total Depth 75.0

SHEET 2 OF 3

Drill Contractor Traut
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DESCRIPTION

H
ea
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LOG OF WELL MW-C2-002

SHEET 3 OF 3

DESCRIPTION
DEPTH

FEET

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Elevation 949.6

Screened Interval 65-75'

Project Name UMA Groundwater Assessment

6

7

6

7

Poorly Graded Sand (SP): yellowish brown (10YR 5/4), moist, medium-grained,
(15/85/0).  [Outwash] (continued)

End of Boring - 75 feet

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

65

70

75

80

85

70-75': No recovery; same as above based on ease of drilling.

Location 189952.63'N, 555403.36'E

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

65

70

75

80

85

Number 23/19-0B05 Drilling Started 1/28/09

BGS = "below ground surface"
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860

885
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860

Client University of Minnesota

Total Depth 75.0

Remarks:
Unique ID # 769493.

Drill Method Rotasonic (4"x6")

Ended 1/28/09

Logged By EJC

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

SHEET 3 OF 3

DESCRIPTION

Drill Contractor Traut
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DEPTH

FEET
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131-133'

Bentonite

10 Slot,
Stainless Steel

137-147'

SANDPACK

2"

Diameter:

Type:

Interval:

GROUT

Diameter: 6"

6"

Project Name UMA Groundwater Assessment

Type:

Interval:

5

10

15

20

25

(continued)

SHEET 1 OF 5

DESCRIPTION

Silt (ML): brown. [Loess]

2"

Sand (SP): brown, medium-grained with gravel. [Outwash]

BOREHOLE

SEAL

PRO. CASING

2"

0-4'

SCREEN

Diameter:

Type:

Interval:

Steel

4-131'

0-137'

High Solids
Bentonite

RISER CASING

0-4'

Diameter:

Type:

Interval:

Type:

Interval:

4-131'

131-133'

137-147'

2"

Type:

Interval:

133-150'

Red Flint,
40-pack

Black Steel

Drilling Started 1/21/09

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05
S

A
M

P
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E
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O
V

E
R

Y

Client University of Minnesota

BGS = "below ground surface"

Location 189954.47'N, 555375.45'E
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945

940

935

930

925

945

940

935

930

925

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Elevation 949.9

Screened Interval 137-147'

LOG OF WELL MW-C2-202

5

10

15

20

25

H
ea

ds
pa

ce
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m

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769493.

DESCRIPTION

Drill Method Mud Rotary

Ended 1/21/09

Logged By EJC

(continued)

Total Depth 150.0

SHEET 1 OF 5

Drill Contractor Traut

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

rjmMMRNSV



Elevation 949.9

Sand (SP): brown, medium-grained with gravel. [Outwash] (continued)

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

Project Name UMA Groundwater Assessment

Screened Interval 137-147'

LOG OF WELL MW-C2-202

35

40

45

50

55

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769493.

Drill Method Mud Rotary

ELEV.

FEET

40-45': bit chattering - gravel.

52-60': bit chattering - gravel.

35

40

45

50

55

(continued)

SHEET 2 OF 5

DESCRIPTION

915

910

905

900

895

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05 Drilling Started 1/21/09

Client University of Minnesota

BGS = "below ground surface"

Ended 1/21/09
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915

910
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900

895

Location 189954.47'N, 555375.45'E

DESCRIPTION

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

(continued)

Total Depth 150.0

SHEET 2 OF 5

S
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V
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R
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ELEV.

FEET

H
ea

ds
pa

ce
pp

m
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Logged By EJC

Drill Contractor Traut
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Screened Interval 137-147'

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Sand (SP): brown, medium-grained with gravel. [Outwash] (continued)

Elevation 949.9

Project Name UMA Groundwater Assessment

LOG OF WELL MW-C2-202

65

70

75

80

85

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769493.

Drill Method Mud Rotary

Ended 1/21/09

(continued)

65

70

75

80

85

SHEET 3 OF 5

DESCRIPTION

885

880

875

870

865

Logged By EJC

Number 23/19-0B05 Drilling Started 1/21/09

Client University of Minnesota

BGS = "below ground surface"
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ELEV.

FEET

885
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870

865

Location 189954.47'N, 555375.45'E

H
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ce
pp

m
WELL OR PIEZOMETER

CONSTRUCTION
DETAIL AND

DRILLING REMARKS

(continued)

Total Depth 150.0

SHEET 3 OF 5

Drill Contractor Traut

Additional data may have been collected in the field which is not included on this log.

DESCRIPTION
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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Screened Interval 137-147'

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Sand (SP): brown, medium-grained with gravel. [Outwash] (continued)

Elevation 949.9

Project Name UMA Groundwater Assessment

LOG OF WELL MW-C2-202

95

100

105

110

115

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769493.

Drill Method Mud Rotary

Ended 1/21/09

(continued)

95

100

105

110

115

SHEET 4 OF 5

DESCRIPTION

855

850

845

840

835

Logged By EJC

Number 23/19-0B05 Drilling Started 1/21/09

Client University of Minnesota

BGS = "below ground surface"
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ELEV.

FEET

855

850

845

840

835

Location 189954.47'N, 555375.45'E

H
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m
WELL OR PIEZOMETER

CONSTRUCTION
DETAIL AND

DRILLING REMARKS

(continued)

Total Depth 150.0

SHEET 4 OF 5

Drill Contractor Traut

Additional data may have been collected in the field which is not included on this log.

DESCRIPTION
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. L
E

N
G

TH
&

 R
E

C
O

V
E

R
Y

rjmMMRNTO



Project Name UMA Groundwater Assessment

DEPTH

FEET
DESCRIPTION

S
A

M
P

. N
U

M
B

E
R

SHEET 5 OF 5

ELEV.

FEET

Elevation 949.9

Screened Interval 137-147'

LOG OF WELL MW-C2-202

125

130

135

140

145

Sand (SP): brown, medium-grained with gravel. [Outwash] (continued)

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

148-150': Limestone [Prairie du Chien]

End of Boring - 150 feet

Drill Method Mud Rotary

125

130

135

140

145
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Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769493.

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05 Drilling Started 1/21/09

Client University of Minnesota

ELEV.

FEET

Location 189954.47'N, 555375.45'E

825

820

815

810

805

825

820

815

810

805

BGS = "below ground surface"

S
A

M
P

. L
E

N
G

TH
&

 R
E

C
O

V
E

R
Y

Ended 1/21/09

Logged By EJC
Total Depth 150.0

SHEET 5 OF 5

Drill Contractor Traut

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

DESCRIPTION

H
ea

ds
pa

ce
pp

m
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

rjmMMRNTP



113-115'

Bentonite

30 Slot,
Stainless Steel

125-145'

SANDPACK

2"

Diameter:

Type:

Interval:

GROUT

Diameter: 10"

None

Project Name UMA Groundwater Assessment

Type:

Interval:

5

10

15

20

25

(continued)

SHEET 1 OF 5

DESCRIPTION

Silt (ML)  [Loess]

6"

Sand (SP): brown, medium-grained with gravel.  [Outwash]

BOREHOLE

SEAL

PRO. CASING

6"

None

SCREEN

Diameter:

Type:

Interval:

None

6-113'

2-125'

High Solids
Bentonite

RISER CASING

None

Diameter:

Type:

Interval:

Type:

Interval:

6-113'

113-115'

125-145'

2"

Type:

Interval:

115-145'

Red Flint,
40-pack

Black Steel

Drilling Started 1/26/09

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05
S

A
M

P
. L

E
N

G
TH

&
 R

E
C

O
V

E
R

Y

Client University of Minnesota

BGS = "below ground surface"

Location 189952.13'N, 555431.99'E
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945

940

935

930

925

920

945

940

935

930

925

920

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Elevation 949.6

Screened Interval 125-145'

LOG OF WELL PW-C2-202

5

10

15

20

25

H
ea

ds
pa

ce
pp

m

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769482.

DESCRIPTION

Drill Method Mud Rotary

Ended 1/27/09

Logged By EJC

(continued)

Total Depth 147.0

SHEET 1 OF 5

Drill Contractor Traut

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

rjmMMRNTQ



Screened Interval 125-145'

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Sand (SP): brown, medium-grained with gravel.  [Outwash] (continued)

Elevation 949.6

Project Name UMA Groundwater Assessment

LOG OF WELL PW-C2-202

35

40

45

50

55

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769482.

Drill Method Mud Rotary

Ended 1/27/09

(continued)

35

40

45

50

55

SHEET 2 OF 5

DESCRIPTION

915

910

905

900

895

890

Logged By EJC

Number 23/19-0B05 Drilling Started 1/26/09

Client University of Minnesota

BGS = "below ground surface"
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ELEV.

FEET

915

910

905

900

895

890

Location 189952.13'N, 555431.99'E

H
ea

ds
pa

ce
pp

m
WELL OR PIEZOMETER

CONSTRUCTION
DETAIL AND

DRILLING REMARKS

(continued)

Total Depth 147.0

SHEET 2 OF 5

Drill Contractor Traut

Additional data may have been collected in the field which is not included on this log.

DESCRIPTION
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. L
E
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V
E
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Y
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Screened Interval 125-145'

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Sand (SP): brown, medium-grained with gravel.  [Outwash] (continued)

Elevation 949.6

Project Name UMA Groundwater Assessment

LOG OF WELL PW-C2-202

65

70

75

80

85

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769482.

Drill Method Mud Rotary

Ended 1/27/09

(continued)

65

70

75

80

85

SHEET 3 OF 5

DESCRIPTION

885

880

875

870

865

860

Logged By EJC

Number 23/19-0B05 Drilling Started 1/26/09

Client University of Minnesota

BGS = "below ground surface"
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ELEV.

FEET

885

880

875

870

865

860

Location 189952.13'N, 555431.99'E

H
ea

ds
pa

ce
pp

m
WELL OR PIEZOMETER

CONSTRUCTION
DETAIL AND

DRILLING REMARKS

(continued)

Total Depth 147.0

SHEET 3 OF 5

Drill Contractor Traut

Additional data may have been collected in the field which is not included on this log.

DESCRIPTION
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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Screened Interval 125-145'Logged By EJC

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Elevation 949.6

Project Name UMA Groundwater Assessment

LOG OF WELL PW-C2-202

95

100

105

110

115

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769482.

Drill Method Mud Rotary

Sand (SP): brown, medium-grained with gravel.  [Outwash] (continued)

95

100

105

110

115

(continued)

SHEET 4 OF 5

DESCRIPTION

855

850

845

840

835

830

Ended 1/27/09Number 23/19-0B05 Drilling Started 1/26/09

Client University of Minnesota

BGS = "below ground surface"
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ELEV.

FEET

855

850

845

840

835

830

Location 189952.13'N, 555431.99'E

H
ea

ds
pa

ce
pp

m

(continued)

Total Depth 147.0

SHEET 4 OF 5

Drill Contractor Traut

Additional data may have been collected in the field which is not included on this log.

DESCRIPTION

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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Project Name UMA Groundwater Assessment

DEPTH

FEET
DESCRIPTION

S
A

M
P

. N
U

M
B

E
R

SHEET 5 OF 5

ELEV.

FEET

Elevation 949.6

Screened Interval 125-145'

LOG OF WELL PW-C2-202

125

130

135

140

145

Sand (SP): brown, medium-grained with gravel.  [Outwash] (continued)

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Lean Clay (CL): gray with gravel.  [Till]

147: Limestone Bedrock [Prairie du Chien]
End of Boring - 147 feet

Drill Method Mud Rotary
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Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769482.

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05 Drilling Started 1/26/09

Client University of Minnesota

ELEV.

FEET

Location 189952.13'N, 555431.99'E
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815
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805

800

825

820

815

810

805

800

BGS = "below ground surface"
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E

C
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V
E

R
Y

Ended 1/27/09

Logged By EJC
Total Depth 147.0

SHEET 5 OF 5

Drill Contractor Traut

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

DESCRIPTION

H
ea

ds
pa

ce
pp

m
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

rjmMMRNTU



RISER CASING

Type:

Interval:

2"

72-82'

67-69'

4-67'

Type:

Interval:

0-4'0-4'

Type:

Interval:

2"

0-72'

Steel

Steel

Diameter:

Type:

Interval:

Diameter:

Type:

Interval:

SANDPACK

6"

6"Diameter:

GROUT

69-85'

2"

Red Flint,
40-pack

72-82'

10 Slot,
Stainless Steel

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

67-69'

High Solids
Bentonite

2"

Diameter:

Type:

Interval:

1

0

0

SCREEN

1 Poorly Graded Sand (SP): brown (10YR 5/3), dry, 95% fine to medium sand, 5%
fine gravel, trace fines.

0

0

2

PRO. CASING

SEAL

BOREHOLE

2

Fill: Sandy Clay (CL), black, dry, hard.

27-29': 95% fine sand, 5% gravel, trace fines.

95% medium sand, 5% fine gravel.

20-22': medium to coarse sand with few large gravel and sandstone clasts.

90% fine sand, 10% fine to medium gravel.
Light brownish gray (10YR 6/2), dry.

10-11.5': Abundant gravel, well-rounded, mineralogy includes mafics and granite.
Bentonite

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

Total Depth 85.0
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DESCRIPTION
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SHEET 1 OF 3
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Location 196104.46'N, 559964.79'E

BGS = "below ground surface"

940

935

930

925

920

915

ELEV.

FEET

Drilling Started 1/5/09Number 23/19-0B05

Additional data may have been collected in the field which is not included on this log.

Drill Contractor TrautClient University of Minnesota

DESCRIPTION

S
A

M
P

. N
U

M
B

E
R

DEPTH

FEET

Project Name UMA Groundwater Assessment

ELEV.

FEET

SHEET 1 OF 3

(continued)(continued)

Ended 1/5/09

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Logged By JME

Drill Method Rotasonic (4"x6")

Remarks:
WL=58.3' bgs on 1/15/09.  Unique ID # 769494.
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LOG OF WELL MW-A3-003

Screened Interval 72-82'

Elevation 941.0

rjmMMRNTV
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55

(continued)

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET
DESCRIPTION

4

3

4

3
100% fine sand, yellowish brown (10YR 5/4).

95% fine sand, 5% medium sand.

100% fine to medium sand, trace fine gravel, trace fines.

100% fine sand.

95% medium sand, 5% fine gravel, trace fines.

BGS = "below ground surface"

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Elevation 941.0

Additional data may have been collected in the field which is not included on this log.

SHEET 2 OF 3

Number 23/19-0B05

DEPTH

FEET

Client University of Minnesota

Location 196104.46'N, 559964.79'E
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905

900

895

890

885

910

905

900

895

890

885

Drilling Started 1/5/09

Remarks:
WL=58.3' bgs on 1/15/09.  Unique ID # 769494.

Drill Method Rotasonic (4"x6")

Ended 1/5/09

35

40

45

50

55

LOG OF WELL MW-A3-003

(continued)

Total Depth 85.0
Logged By JME

SHEET 2 OF 3
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V
E

R
Y

DESCRIPTION

H
ea

ds
pa

ce
pp

m

Screened Interval 72-82'

Drill Contractor Traut

rjmMMRNUM



WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

65

70

75

80

85

SHEET 3 OF 3

DESCRIPTION

7

5

6

7

6

95% medium and coarse sand, 5% fine to medium gravel.

63-64': 95% fine sand, 5% coarse sand, dry.

65-67': Abundant medium and coarse gravel.

68-69': Well Graded Sand (SW).

95% medium sand, 5% fine gravel.

100% medium to fine sand, trace fines, wet.

Silt (ML): brown (10YR 4/3), wet, 100% non-plastic fines, massive, soft, weak
reaction to HCl.

Poorly Graded Sand (SP): brown, 100% fine to medium sand, wet.
Silt (ML): As above.

Poorly Graded Sand (SP): brown, fine to medium-grained.

Silt (ML): as above.

End of Boring - 85 feet

5

ELEV.

FEET

DEPTH

FEET

H
ea

ds
pa

ce
pp

m DESCRIPTION

S
A

M
P

. L
E

N
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&

 R
E

C
O

V
E

R
Y

Drill Contractor Traut

SHEET 3 OF 3Project Name UMA Groundwater Assessment
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865

860

855

880

875
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865

860

855

Additional data may have been collected in the field which is not included on this log.
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Location 196104.46'N, 559964.79'E

BGS = "below ground surface"

Client University of Minnesota

Drilling Started 1/5/09Number 23/19-0B05
Total Depth 85.0
Elevation 941.0

Remarks:
WL=58.3' bgs on 1/15/09.  Unique ID # 769494.Barr Engineering Co.

4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

65

70

75

80

85

LOG OF WELL MW-A3-003
Drill Method Rotasonic (4"x6")

Screened Interval 72-82'

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

ELEV.

FEET

S
A

M
P

. N
U

M
B

E
R

Logged By JME

Ended 1/5/09

rjmMMRNUN



0-65'

80-90'

74-77'

4-74'

Type:

Interval:

Diameter:

Type:

Interval:

0-4'

2"

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Black Steel

Steel

Diameter:

Type:

Interval:

SCREEN

0-4'

2"

RISER CASING

10 Slot,
Stainless Steel

6"

6"Diameter:

GROUT

Diameter:

Type:

Interval:

2"

Moist beginning at 20' bgs.

80-90'

Type:

Interval:

Bentonite

74-77'

4-74'

High Solids
Bentonite

Type:

Interval:

Red Flint,
40-pack

BOREHOLE

SANDPACK

PRO. CASING

2

3

Organic-rich Soil (OL): brown (10YR 4/3), frozen, platy, (10/40/50).  [Topsoil]

77-90'

Well Graded Sand (SW): brownish yellow (10YR 6/6) with 2% subrounded gravel,
dry, granular.  Gravel mostly basalt and granite.  [Outwash]

Silt (ML): brownish yellow (10YR 6/6), dry, blocky, medium consistency,
non-plastic, (0/0/100).  [Loess]

1

Well Graded Sand (SW): dark yellowish brown (10YR 4/4) with 10% angular
gravel, (10/90/0), dry.  [Fill]

SEAL

3

2

1
Organic-rich Soil (OL): very dark grayish brown (10YR 3/2), moist, blocky, medium
stiff consistency, low plasticity, (0/0/100).  [Former Topsoil] 925

920

915

910

905

900

(continued)

H
ea

ds
pa

ce
pp

m DESCRIPTION

Drill Contractor Traut

Location 191395.22'N, 568057.40'E

SHEET 1 OF 3

DEPTH

FEET

Total Depth 90.0
S

A
M

P
. L

E
N

G
TH

&
 R

E
C

O
V

E
R

Y

BGS = "below ground surface"
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Client University of Minnesota

Drilling Started 1/13/09

925

920

915

910

905

900

Number 23/19-0B05

Additional data may have been collected in the field which is not included on this log.

ELEV.

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

2"

DESCRIPTION

Project Name UMA Groundwater Assessment

(continued)

5

10
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SHEET 1 OF 3

5

10

15

20

25

Logged By EJC

Ended 1/13/09

Drill Method Rotasonic (4"x6")

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769484.

LOG OF WELL MW-C7-004

Screened Interval 80-90'

ELEV.

FEET

DEPTH

FEET

S
A

M
P

. N
U

M
B

E
R

Elevation 928.6

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

rjmMMRNUO
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55

(continued)

Well Graded Sand (SW): brownish yellow (10YR 6/6) with 2% subrounded gravel,
dry, granular.  Gravel mostly basalt and granite.  [Outwash] (continued)

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

SHEET 2 OF 3

4

39-41': Granite and basalt gravel and cobbles, well-rounded.

Poorly Graded Sand (SP): medium-grained.

59-61': Well-rounded granite and basalt gravel and cobbles, and angular dolomite
cobbles.

DESCRIPTION

5

4

5

BGS = "below ground surface"

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Elevation 928.6Number 23/19-0B05

Client University of Minnesota

ELEV.

FEET

Location 191395.22'N, 568057.40'E
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Drilling Started 1/13/09

Drill Method Rotasonic (4"x6")

Total Depth 90.0

Additional data may have been collected in the field which is not included on this log.

Ended 1/13/09

(continued)

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769484.
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LOG OF WELL MW-C7-004

Screened Interval 80-90'Logged By EJC

DESCRIPTION

SHEET 2 OF 3

Drill Contractor Traut

S
A

M
P

. L
E

N
G

TH
&

 R
E

C
O

V
E

R
Y

H
ea

ds
pa

ce
pp

m

rjmMMRNUP



Well Graded Sand (SW).

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

65
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80

85

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

Poorly Graded Sand with Silt (SP-SM): wet.

Silt lenses at 82' and 83'.

Sandy Silt (ML): fine-grained.

Poorly Graded Sand with Silt (SP-SM)

Sandy Silt (ML): fine-grained.

Poorly Graded Sand (SP): coarse-grained.

End of Boring - 90 feet

SHEET 3 OF 3
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840

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Location 191395.22'N, 568057.40'E

ELEV.

FEET

BGS = "below ground surface"

Client University of Minnesota

Additional data may have been collected in the field which is not included on this log.

Drilling Started 1/13/09Number 23/19-0B05 Ended 1/13/09

ELEV.

FEET

Elevation 928.6

Screened Interval 80-90'

LOG OF WELL MW-C7-004
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70
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80

85

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769484.
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Drill Method Rotasonic (4"x6")

Drill Contractor Traut

H
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m DESCRIPTION

Logged By EJC

SHEET 3 OF 3

Total Depth 90.0
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SCREEN

0-4'

2"

PRO. CASING

SEAL

BOREHOLE

Steel

Black Steel

10 Slot,
Stainless Steel

64-74'

Bentonite

59-61'

4-59'

High Solids
Bentonite

Type:

Interval:

Red Flint,
40-pack

61-75'

Diameter:

Type:

Interval:

2"

59-61'

4-59'

Type:

Interval:

Diameter:

Type:

Interval:

0-4'

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

2"

Type:

Interval:

0

0

3

2

1

0

00

0

0

0

0

Silt (ML): brownish yellow (10YR 6/6), dry, blocky, non-plastic, (0/0/100).  [Loess]

Sandstone: white (2.5Y 5/1), fine to medium-grained sand, medium dense, moist,
homogeneous.  [St. Peter Sandstone]

Gravelly Lean Clay (CL): light olive brown (2.5Y 5/4) with sand, (25/15/60), moist,
low plasticity (25/15/60).  Basalt, carbonate and granite gravel mineralogies; gray
mottling and oxidation halos abundant.  [Diamicton]

Silty Gravel (GM):  yellowish brown (10YR 6/6) with sand, (40/30/30), dry, some
cementation of sand and gravel.  [Alluvium]

40% gravel with black clay laminations up to 1" thick.  [Lacustrine]

Lean Clay (CL): yellowish brown (10YR 5/6) with medium to coarse-grained
carbonate sand, (1/5/94), stiff, moist, low plasticity, oxidation clasts.   [Diamicton]

Lean Clay (CL): dark gray (2.5Y 4/1) with coarse-grained carbonate sand, (1/5/94),
moist, medium plasticity.  [Diamicton]

0 Poorly Graded Sand (SP): yellowish brown (10YR 5/4), well-rounded, granite and
basalt gravel, (10/90/0).  [Outwash]

RISER CASING

Organic-rich Soil (OL): very dark grayish brown, frozen, low plasticity, (0/0/100).
[Topsoil]

3

2

1

Moist.

(continued)

LOG OF WELL MW-E2-305

H
ea

ds
pa

ce
pp

m DESCRIPTION

S
A

M
P

. L
E

N
G
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 R
E
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V
E

R
Y

Drill Contractor Traut

SHEET 1 OF 3

0-65'

64-74'

DEPTH

FEET

Logged By EJC

Ended 1/30/09

Drill Method Rotasonic (4"x6")

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769429.
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Total Depth 75.0

Client University of Minnesota
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BGS = "below ground surface"

Drilling Started 1/30/09Number 23/19-0B05

Additional data may have been collected in the field which is not included on this log.

ELEV.

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Location 184388.28'N, 557403.68'E
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10

15

20

25

DESCRIPTION

SHEET 1 OF 3

Screened Interval 64-74'

Project Name UMA Groundwater Assessment

6"

6"Diameter:

GROUT

Diameter:

Type:

Interval:

2"

SANDPACK

S
A

M
P

. N
U

M
B

E
R

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Elevation 939.0

(continued)

DEPTH

FEET

rjmMMRNUR



DESCRIPTION
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45

50

55

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

(continued)

ELEV.

FEET

SHEET 2 OF 3Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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A
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B
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R

4

5

6

4

5

6

41-42': Very fine-grained powdery sand.

49-50': Color changes to yellow (10YR 7/6).

BGS = "below ground surface"

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Number 23/19-0B05

Client University of Minnesota

ELEV.

FEET

Location 184388.28'N, 557403.68'E
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Drilling Started 1/30/09

Additional data may have been collected in the field which is not included on this log.

LOG OF WELL MW-E2-305

(continued)
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Drill Contractor Traut

SHEET 2 OF 3

Logged By EJC

Ended 1/30/09

Drill Method Rotasonic (4"x6")

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769429.

DESCRIPTION

H
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pa

ce
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m

Elevation 939.0

Screened Interval 64-74'
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Total Depth 75.0
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DEPTH

FEET

SHEET 3 OF 3

DESCRIPTION

Project Name UMA Groundwater Assessment
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R

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

ELEV.

FEET

Elevation 939.0

Screened Interval 64-74'

LOG OF WELL MW-E2-305

77

Sandstone: white (2.5Y 5/1), fine to medium-grained sand, medium dense, wet,
homogeneous.  [St. Peter Sandstone]

End of Boring - 75 feet
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85

Location 184388.28'N, 557403.68'E

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Drilling Started 1/30/09

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601 BGS = "below ground surface"

Number 23/19-0B05
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Client University of Minnesota

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769429.

Drill Method Rotasonic (4"x6")

Ended 1/30/09

Logged By EJC

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Total Depth 75.0
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Drill Contractor Traut

SHEET 3 OF 3
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95-97'

Bentonite

10 Slot,
Stainless Steel

102-112'

SANDPACK

2"

Diameter:

Type:

Interval:

GROUT

Diameter: 6"

6"

Project Name UMA Groundwater Assessment

Type:

Interval:

5

10

15

20

25

(continued)

SHEET 1 OF 4

DESCRIPTION

Silt and Clay (CL-ML)  [Loess]

2"
Sand (SP): brown, medium-grained.  [Outwash]

BOREHOLE

SEAL

PRO. CASING

2"

0-4'

SCREEN

Diameter:

Type:

Interval:

Steel

4-95'

0-102'

High Solids
Bentonite

RISER CASING

0-4'

Diameter:

Type:

Interval:

Type:

Interval:

4-95'

95-97'

102-112'

2"

Type:

Interval:

97-115'

Red Flint,
40-pack

Black Steel

Drilling Started 1/20/09

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05
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Client University of Minnesota

BGS = "below ground surface"

Location 195438.37'N, 565915.79'E
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DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.

FEET

Elevation 933.6

Screened Interval 102-112'

LOG OF WELL MW-A6-006
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m

Remarks:
Drilled with bentonite mud using 6" diameter tricone bit.    Pressure grouted with
high solids bentonite grout.  Unique ID # 769491.

DESCRIPTION

Drill Method Mud Rotary

Ended 1/20/09

Logged By EJC

(continued)

Total Depth 115.0

SHEET 1 OF 4

Drill Contractor Traut

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

rjmMMRNUU



Elevation 933.6

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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Ended 1/20/09

Screened Interval 102-112'

LOG OF WELL MW-A6-006

35
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Remarks:
Drilled with bentonite mud using 6" diameter tricone bit.    Pressure grouted with
high solids bentonite grout.  Unique ID # 769491.

Sand (SP): brown, medium-grained.  [Outwash] (continued)

ELEV.

FEET

45-49': Bit chattering, moderate loss of drilling fluid probably due to cobbles.

Lean Clay (CL): gray with gravel.  [Diamicton]

Project Name UMA Groundwater Assessment

(continued)

SHEET 2 OF 4

DESCRIPTION

Logged By EJC
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Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05 Drilling Started 1/20/09

Client University of Minnesota

BGS = "below ground surface"

Drill Method Mud Rotary

S
IM

P
LE

 E
N

V
IR

O
 L

O
G

 5
  2

31
90

B
05

.G
P

J 
 B

A
R

R
LO

G
6_

28
.G

D
T 

 5
/7

/0
9

900

895

890

885

880

875

Location 195438.37'N, 565915.79'E

DESCRIPTION

(continued)

Total Depth 115.0

SHEET 2 OF 4
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ELEV.

FEET

H
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m
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Drill Contractor Traut

rjmMMRNUV



Screened Interval 102-112'

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.

FEET

Lean Clay (CL): gray with gravel.  [Diamicton] (continued)

Elevation 933.6

Project Name UMA Groundwater Assessment

LOG OF WELL MW-A6-006

65
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85

Remarks:
Drilled with bentonite mud using 6" diameter tricone bit.    Pressure grouted with
high solids bentonite grout.  Unique ID # 769491.

Drill Method Mud Rotary

Ended 1/20/09

(continued)
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SHEET 3 OF 4

DESCRIPTION
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Logged By EJC

Number 23/19-0B05 Drilling Started 1/20/09

Client University of Minnesota

BGS = "below ground surface"
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Location 195438.37'N, 565915.79'E
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m
WELL OR PIEZOMETER

CONSTRUCTION
DETAIL AND

DRILLING REMARKS

(continued)

Total Depth 115.0

SHEET 3 OF 4

Drill Contractor Traut

Additional data may have been collected in the field which is not included on this log.

DESCRIPTION
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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LOG OF WELL MW-A6-006

95

100

105

110

115

Remarks:
Drilled with bentonite mud using 6" diameter tricone bit.    Pressure grouted with
high solids bentonite grout.  Unique ID # 769491.

Drill Method Mud Rotary

Elevation 933.6

Logged By EJC
Total Depth 115.0

Lean Clay (CL): gray with gravel.  [Diamicton] (continued)

Sand (SP): brown, medium-grained.  [Outwash]

End of Boring - 115 feet

Ended 1/20/09

Project Name UMA Groundwater Assessment SHEET 4 OF 4

DESCRIPTION

Screened Interval 102-112'

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05 Drilling Started 1/20/09

Client University of Minnesota

Location 195438.37'N, 565915.79'E

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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BGS = "below ground surface"
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WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS
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ELEV.

FEET

Drill Contractor Traut

DESCRIPTION
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FEET

SHEET 4 OF 4
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SCREEN
Diameter:

Type:

Interval:

0-4'

RISER CASING
2"

0-60'

Black Steel

Diameter:

Type:

Interval:

54-57'

0-4'

2"

PRO. CASING

SEAL

BOREHOLE
Diameter:

Steel

High Solids
Bentonite

GROUT

Diameter:

Type:

Interval:

2"

SANDPACK

60-70'

10 Slot,
Stainless Steel

Bentonite

Type:

Interval:

4-54'

Type:

Interval:

Red Flint,
40-pack

57-70'

Type:

Interval:

2"

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

54-57'

0

0

3

2

1

00

0.1

0

0

2

Medium-grained.

Well Graded Sand (SW): dark yellowish brown (10YR 4/6), coarse-grained,
(10/90/0), moist, granite and basalt gravel and cobbles, subangular to subrounded.

Silt (ML): dark yellowish brown (10YR 4/6), blocky, dry, non-plastic, (0/0/100).
[Loess]

0

3

0.1

1

0

60-70'

Organic-rich Soil (OL): dark brown (10YR 3/3), frozen, low plasticity, (0/0/100).
[Topsoil]

4-54'

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

ELEV.

FEET
DESCRIPTION

Drill Contractor Traut

6"

Total Depth 70.0

(continued)
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Location 186970.60'N, 559064.56'E
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SHEET 1 OF 3

BGS = "below ground surface"

Client University of Minnesota

Drilling Started 1/7/09Number 23/19-0B05

Additional data may have been collected in the field which is not included on this log.
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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DESCRIPTION

(continued)
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6"

SHEET 1 OF 3

Ended 1/7/09

Logged By EJC

Project Name UMA Groundwater Assessment Drill Method Rotasonic (4"x6")

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769490.
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LOG OF WELL MW-D3-007

Screened Interval 60-70'

ELEV.

FEET

Elevation 943.6
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WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS
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(continued)

DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

Well Graded Sand (SW): dark yellowish brown (10YR 4/6), coarse-grained,
(10/90/0), moist, granite and basalt gravel and cobbles, subangular to subrounded.
(continued)

4

55

Gravel (GP)

Well Graded Sand (SW): dark yellowish brown (10YR 4/6), coarse-grained,
(10/90/0), moist, granite and basalt gravel and cobbles, subangular to subrounded.

Wet?

SHEET 2 OF 3

4

BGS = "below ground surface"

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

Client University of Minnesota

ELEV.

FEET

Location 186970.60'N, 559064.56'E
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Drilling Started 1/7/09
Total Depth 70.0
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55

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769490.

Screened Interval 60-70'

Ended 1/7/09 Elevation 943.6

Logged By EJC

LOG OF WELL MW-D3-007
Drill Method Rotasonic (4"x6") SHEET 2 OF 3

Drill Contractor Traut

S
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Y

DESCRIPTION

(continued)
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S
A

M
P

. N
U

M
B

E
R

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769490.

Project Name UMA Groundwater Assessment SHEET 3 OF 3

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Elevation 943.6

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

LOG OF WELL MW-D3-007

65

70

75

80

85

DEPTH

FEET

66

Well Graded Sand (SW): dark yellowish brown (10YR 4/6), coarse-grained,
(10/90/0), moist, granite and basalt gravel and cobbles, subangular to subrounded.
(continued)

End of Boring - 70 feet

DESCRIPTION

Screened Interval 60-70'

65

70

75

80

85
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Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

Client University of Minnesota

ELEV.

FEET

Location 186970.60'N, 559064.56'E

880

875

870

865

860

855

880

875

870

865

860

855

BGS = "below ground surface"

Drill Method Rotasonic (4"x6")

Ended 1/7/09

Logged By EJC

Drilling Started 1/7/09
Total Depth 70.0

SHEET 3 OF 3

Drill Contractor Traut

S
A

M
P

. L
E

N
G

TH
&

 R
E

C
O

V
E

R
Y

DESCRIPTION

H
ea

ds
pa

ce
pp

m

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

rjmMMRNVQ



Steel

6"

Type:

Interval:

Diameter:

Type:

Interval:

0-4'

RISER CASING
2"

Black Steel

65-75'

Diameter:

Type:

Interval:

SCREEN

0-4'

2"

PRO. CASING

SEAL

BOREHOLE

0-65'

60-62'

Diameter:

GROUT

Diameter:

Type:

Interval:

2"

SANDPACK

65-75'

4-60'

Bentonite

4-60'

High Solids
Bentonite

Type:

Interval:

Red Flint,
40-pack

62-75'

Type:

Interval:

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

10 Slot,
Stainless Steel

0

0

3

2

1

0

0

1

Abundant cobble above diamicton.

2"

Lean Clay with Sand (CL): very dark greenish gray (10Y 2.5/1), moist, 70-80%
fines, 20-30% sand and gravel, firm to hard, massive, moderate reaction to HCl.
[Diamicton]

Poorly Graded Sand (SP): brown (10YR 4/3), dry, 95% medium sand, 5% fine
gravel, trace fines.  [Outwash]

Poorly Graded Sand with Gravel (SP): brown (10YR 3/4), dry, 60% medium sand,
40% gravel.  [Outwash]

Silt (ML): dark yellowish brown (10YR 4/4), moist, 100% non-plastic fines, trace
sand, soft, weak reaction to HCl.  [Loess]

Fill/Topsoil: black, clayey, roots.

3

2

60-62'

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

H
ea

ds
pa

ce
pp

m

Additional data may have been collected in the field which is not included on this log.
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E

R
Y

6"

SHEET 1 OF 3

Total Depth 75.0

(continued)

Location 187762.84'N, 565044.66'E

930

925

920

915

910

ELEV.

FEET
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BGS = "below ground surface"

Client University of Minnesota

Drilling Started 1/6/09Number 23/19-0B05

Drill Contractor Traut

930

925

920

915

910

Project Name UMA Groundwater Assessment

S
A

M
P

. N
U

M
B

E
R

DEPTH

FEET

5

10

15

20

25

ELEV.

FEET
DESCRIPTIONDESCRIPTION

SHEET 1 OF 3

(continued)

Drill Method Rotasonic (4"x6")

Logged By JME

Ended 1/6/09

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Remarks:
11:45 ~WL=25' bgs, TD=70', casing=69';  12:45 ~WL=25' bgs.  Pressure grouted
with high solids bentonite grout.  Unique ID # 769486.

5

10

15

20

25

LOG OF WELL MW-D5-308

Elevation 935.0

Screened Interval 65-75'

rjmMMRNVR



WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

S
A

M
P

. N
U

M
B

E
R

35

40

45

50

55

SHEET 2 OF 3

DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Lean Clay with Sand (CL): very dark greenish gray (10Y 2.5/1), moist, 70-80%
fines, 20-30% sand and gravel, firm to hard, massive, moderate reaction to HCl.
[Diamicton] (continued)

4

55

Sandy Lean Clay (CL): brown (10YR 4/3), moist, 70% fines, 30% sand and gravel,
abundant zones of dark yellowish brown (10YR 4/6) matrix, firm to hard, massive,
weak reaction to HCl.  [Diamicton]

Lean Clay (CL)/Silt (ML): brownish yellow (10YR 6/6), moist, 90% fines, 10% fine
to medium sand and fine gravel.  [Diamicton]

Well Graded Sand (SW): dark yellowish brown (10YR 4/4), dry, 80% sand, 20%
gravel.

Lean Clay with Sand (CL): yellowish brown (10YR 5/4), moist, 90% fines, 10% fine
sand, trace fine gravel, soft, massive, no reaction to HCl.  [Diamicton]

4

Client University of Minnesota

DEPTH

FEET

(continued)

Additional data may have been collected in the field which is not included on this log.

Drilling Started 1/6/09

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601 BGS = "below ground surface"

Location 187762.84'N, 565044.66'E
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Number 23/19-0B05

LOG OF WELL MW-D5-308

35

40

45

50

55

Remarks:
11:45 ~WL=25' bgs, TD=70', casing=69';  12:45 ~WL=25' bgs.  Pressure grouted
with high solids bentonite grout.  Unique ID # 769486.

Elevation 935.0

ELEV.

FEET

Drill Method Rotasonic (4"x6")

Ended 1/6/09

Logged By JME Screened Interval 65-75'

(continued)

SHEET 2 OF 3

Drill Contractor Traut

S
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Y

DESCRIPTION

H
ea

ds
pa

ce
pp

m

Total Depth 75.0

ELEV.

FEET

rjmMMRNVS



65

70

75

80

85

ELEV.

FEET

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

SHEET 3 OF 3

Horizontal zones of iron discoloration.

6

7

6

7

Wet, weak iron mottling/zonation - increasing with depth.

Pulverize sample, abundant clasts of sandstone.
Iron discoloration increasing with depth.

74-74.25': Cemented lens, hard, gray, iron staining along bedding plan, no reaction
to HCl.
Abundant iron discoloration and shaley texture.
End of Boring - 75 feet

Sandstone: pale yellow (5Y 7/3) grading to white (5Y 8/1) with depth, weakly
cemented, cohesive sample to 66.5'. (continued)

Additional data may have been collected in the field which is not included on this log.

ELEV.

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

870

865

860

855

850

Number 23/19-0B05 Drilling Started 1/6/09

Client University of Minnesota

BGS = "below ground surface"

Location 187762.84'N, 565044.66'E
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DESCRIPTION

Elevation 935.0

Screened Interval 65-75'

LOG OF WELL MW-D5-308

65

70

75

80

85

Remarks:
11:45 ~WL=25' bgs, TD=70', casing=69';  12:45 ~WL=25' bgs.  Pressure grouted
with high solids bentonite grout.  Unique ID # 769486.

Drill Method Rotasonic (4"x6")

Ended 1/6/09

DEPTH

FEET

Total Depth 75.0

SHEET 3 OF 3

Drill Contractor Traut

S
A
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&
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E
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R
Y

DESCRIPTION

H
ea
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pa

ce
pp

m

Logged By JME

rjmMMRNVT



0

0

0

0

0

3

0

1

0

0

0

SEAL

2

Well Graded Sand (SW): yellowish brown (10YR 5/4) with trace silt and gravel,
sub to well-rounded, moist, massive, dry.

BOREHOLE

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Red Flint,
40-pack

Silt (ML): yellowish brown (10YR 5/4), non-plastic, blocky, dry, medium
consistency, (0/0/100).  [Loess]

Organic Soil (OL): very dark grayish brown (10YR 3/2), frozen, low plasticity,
granular, massive, soft, (0/0/100).  [Topsoil]

3

2

1

SANDPACK

6"

6"Diameter:

GROUT

0

2"

57.7-67.7'

10 Slot,
Stainless Steel

Bentonite

53.7-55.7'

4-53.7'

High Solids
Bentonite

Type:

Interval:

Diameter:

Type:

Interval:

SHEET 1 OF 3Project Name UMA Groundwater Assessment

DESCRIPTION

5

10

15

20

25

(continued)

Screened Interval 57.7-67.7'

5

10

15
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25

DEPTH

FEET

LOG OF WELL MW-E2-009

Elevation 947.8

ELEV.

FEET

S
A
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P

. N
U

M
B

E
R

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

H
ea
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m

Total Depth 71.0

(continued)

SHEET 1 OF 3

Drill Contractor Traut
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R
Y

PRO. CASING

DESCRIPTION

Logged By EJC

Ended 12/21/08

Drill Method Rotasonic (4"x6")

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769488.

ELEV.

FEET

945

940

935

930

925

920

DEPTH

FEET

Location 186933.78'N, 555370.86'E
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Black Steel

945

940

935

930

925

920

0-57.7'

2"Diameter:

Type:

Interval:

SCREEN

0-4'

2"

Steel

Drilling Started 12/20/08

55.7-71'

Additional data may have been collected in the field which is not included on this log.

Type:

Interval:

BGS = "below ground surface"

2"

Client University of Minnesota

57.7-67.7'

53.7-55.7'

4-53.7'

Type:

Interval:

Diameter:

Type:

Interval:

0-4'

RISER CASING

Number 23/19-0B05

rjmMMRNVU
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(continued)

SHEET 2 OF 3

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET
DESCRIPTION

Poorly Graded Sand (SP): brown (10YR 5/3), fine to medium-grained, (0/100/0),
moist.

4

5

4 Well Graded Sand (SW): yellowish brown (10YR 5/4) with trace silt and gravel,
sub to well-rounded, moist, massive, dry. (continued)

Project Name UMA Groundwater Assessment

5

Client University of Minnesota

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Elevation 947.8Drilling Started 12/20/08

BGS = "below ground surface"

Location 186933.78'N, 555370.86'E
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Number 23/19-0B05
Total Depth 71.0
Screened Interval 57.7-67.7'

LOG OF WELL MW-E2-009

35

40

45

50

55

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769488.

Drill Method Rotasonic (4"x6")

Ended 12/21/08

Logged By EJC

(continued)

SHEET 2 OF 3

Drill Contractor Traut

H
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m
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Y

DESCRIPTION
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SHEET 3 OF 3

DESCRIPTION

Project Name UMA Groundwater Assessment

LOG OF WELL MW-E2-009

DEPTH

FEET

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Elevation 947.8

Screened Interval 57.7-67.7'

6

7

6

7

Poorly Graded Sand (SP): brown (10YR 5/3), wet, fine to medium-grained,
(0/100/0).

End of Boring - 71 feet

65

70

75

80

85

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

70-71': No recovery.

Location 186933.78'N, 555370.86'E

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.
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70
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80

85

Number 23/19-0B05 Drilling Started 12/20/08

BGS = "below ground surface"
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875

870

865

860

885
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865

860

Client University of Minnesota

Total Depth 71.0

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769488.

Drill Method Rotasonic (4"x6")

Ended 12/21/08

Logged By EJC

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

SHEET 3 OF 3

DEPTH

FEET

Drill Contractor Traut

H
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ce
pp

m DESCRIPTION
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Diameter:

Type:

Interval:

Bentonite

SEAL

PRO. CASING

2"

0-4'

SCREEN

Diameter:

Type:

Interval:

Steel

Black Steel

0-116'

2"

0-4'

Type:

Interval:

4-110'

110-113'

116-126'

2"

Type:

Interval:

113-126'

Red Flint,
40-pack

Type:

Interval:

High Solids
Bentonite

4-110'

RISER CASING

BGS = "below ground surface"

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

BOREHOLE

Client University of Minnesota

10 Slot,
Stainless Steel

Location 186932.91'N, 555352.64'E
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935
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945
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935

930

925

920

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Blind drilled to 70' bgs; see description from MW-E2-009.

Drilling Started 1/14/09 Ended 1/27/09

110-113'

S
A
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R

ELEV.

FEET

Elevation 947.2

Screened Interval 116-126'

LOG OF WELL MW-E2-209

5

10

15
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25

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769483.

DEPTH

FEET

Drill Method Rotasonic (4"x6")

Logged By EJC

(continued)

Total Depth 126.0

SHEET 1 OF 5

Drill Contractor Traut
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Y

DESCRIPTION

H
ea

ds
pa

ce
pp

m

116-126'

SANDPACK

2"

Diameter:

Type:

Interval:

GROUT

Diameter: 6"

6"

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

(continued)

SHEET 1 OF 5

DESCRIPTION

Project Name UMA Groundwater Assessment
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rjmMMROMN



Elevation 947.2

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
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R

Ended 1/27/09

Screened Interval 116-126'

LOG OF WELL MW-E2-209

35
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55

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769483.

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Drill Method Rotasonic (4"x6")

ELEV.

FEET

35

40

45

50

55

Project Name UMA Groundwater Assessment

(continued)

SHEET 2 OF 5

DESCRIPTION

915

910

905

900

895

890

Logged By EJC

Number 23/19-0B05 Drilling Started 1/14/09

Client University of Minnesota

BGS = "below ground surface"
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Additional data may have been collected in the field which is not included on this log.
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DESCRIPTION

(continued)

Total Depth 126.0

SHEET 2 OF 5

Drill Contractor Traut
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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DESCRIPTION

Project Name UMA Groundwater Assessment

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769483.Barr Engineering Co.

4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Elevation 947.2

Screened Interval 116-126'

LOG OF WELL MW-E2-209
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85

DEPTH

FEET

Poorly Graded Sand (SP): brown (10YR 4/3), loose, wet, medium to
coarse-grained, (10/90/0), sub to well-rounded granite and basalt gravel and
cobbles. [Outwash]

SHEET 3 OF 5
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ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

Client University of Minnesota

Location 186932.91'N, 555352.64'E

Drilling Started 1/14/09
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860

Drill Method Rotasonic (4"x6")

Ended 1/27/09

Logged By EJC

BGS = "below ground surface"

(continued)

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Total Depth 126.0

DESCRIPTION

SHEET 3 OF 5
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Drill Contractor Traut
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WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS
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SHEET 4 OF 5

DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

(continued)

Poorly Graded Sand (SP): brown (10YR 4/3), loose, wet, medium to
coarse-grained, (10/90/0), sub to well-rounded granite and basalt gravel and
cobbles. [Outwash] (continued)

Lean Clay (CL): dark gray (10YR 4/1) with gravel, (20/0/80), medium consistency,
moist, low plasticity, well-rounded granite and basalt cobbles.  [Diamicton]

Low recovery due to a basalt cobble boulder.  Driller reports that the entire length
drilled the same.

Poorly Graded Sand (SP): grayish brown (2.5Y 5/2), medium-grained, medium
dense, wet, subangular to well-rounded. [Outwash]

BGS = "below ground surface"

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

Client University of Minnesota

Location 186932.91'N, 555352.64'E
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Drilling Started 1/14/09

Screened Interval 116-126'

Drill Method Rotasonic (4"x6")
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(continued)

Drill Contractor Traut

Logged By EJC

SHEET 4 OF 5

Ended 1/27/09

LOG OF WELL MW-E2-209

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769483.
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Elevation 947.2
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DESCRIPTION
ELEV.

FEET

Total Depth 126.0
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DEPTH

FEET

125

130

135

140

145

SHEET 5 OF 5

DESCRIPTION

Project Name UMA Groundwater Assessment

S
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E
R

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

ELEV.

FEET

Elevation 947.2

Screened Interval 116-126'

LOG OF WELL MW-E2-209

Lean Clay (CL): very dark grayish brown (2.5Y 3/2) with sand, (5/30/65), hard,
moist, low plasticity.  Well-rounded to subrounded gravel, sand medium to
coarse-grained.  [Diamicton] (continued)

Limestone recovered as angular gravel and cobbles.  No to very weak reaction on
fresh faces, strong reaction on exposed faces.

125-126': No recovery.

End of Boring - 126 feet

This limestone was
interpreted as bedrock
based on field description
and drilling observations.
Based on review of site
data, this interval was
re-interpreted as limestone
boulder in till.  Well is
completed within an intra-till
sand.

125

130

135
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145

Location 186932.91'N, 555352.64'E

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Drilling Started 1/14/09

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601 BGS = "below ground surface"

Number 23/19-0B05
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Client University of Minnesota

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769483.

Drill Method Rotasonic (4"x6")

Ended 1/27/09

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Total Depth 126.0

SHEET 5 OF 5

Logged By EJC
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Diameter:

Type:

Interval:

Diameter:

Type:

Interval:

0-4'

RISER CASING
2"

0-62'

Steel

62-72'

SCREEN

0-4'

2"

PRO. CASING

SEAL

BOREHOLE
6"

Black Steel

4-56'

Diameter:

GROUT

Diameter:

Type:

Interval:

2"

SANDPACK

62-72'

10 Slot,
Stainless Steel

4-56'

56-59'

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

High Solids
Bentonite

Type:

Interval:

Red Flint,
40-pack

59-72'

Type:

Interval:

2"

Bentonite

0

0

3

2

1

00

0

0

0

2

Well Graded Sand (SW): light yellowish brown (10YR 6/4) with well-rounded
granite cobbles, (5/95/0), medium to coarse-grained, dry.  [Outwash]

Silt (ML): dark yellowish brown (10YR 4/6), moist, blocky, non-plastic, (0/0/100).
[Loess]

0

3

0

1

0

56-59'

Organic-rich Soil (OL): very dark grayish brown (10YR 3/2), frozen, low plasticity,
(0/0/100).  [Topsoil]

DESCRIPTION

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

Type:

Interval:

Additional data may have been collected in the field which is not included on this log.

6"

Drill Contractor Traut

SHEET 1 OF 3

Total Depth 72.0

(continued)

Location 184326.24'N, 560351.50'E
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BGS = "below ground surface"

Client University of Minnesota

Drilling Started 1/8/09Number 23/19-0B05
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

H
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m

Project Name UMA Groundwater Assessment

ELEV.

FEET

SHEET 1 OF 3

(continued)
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DESCRIPTION

Logged By EJC

Ended 1/9/09

Drill Method Rotasonic (4"x6")

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769487.
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LOG OF WELL MW-E4-010

Screened Interval 62-72'

Elevation 938.6
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WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

(continued)

4

5

Logged By EJC

4

5

Well Graded Sand (SW): light yellowish brown (10YR 6/4) with well-rounded
granite cobbles, (5/95/0), medium to coarse-grained, dry.  [Outwash] (continued)

Poorly Graded Sand (SP): medium-grained, (0/100/0), moist.  [Outwash]

Ended 1/9/09 Elevation 938.6Drilling Started 1/8/09

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Total Depth 72.0
Number 23/19-0B05

Client University of Minnesota

H
ea

ds
pa

ce
pp

m DESCRIPTION

S
A

M
P

. L
E

N
G

TH
&

 R
E

C
O

V
E

R
Y

Drill Contractor Traut

SHEET 2 OF 3

Location 184326.24'N, 560351.50'E

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.

FEET

Drill Method Rotasonic (4"x6")

BGS = "below ground surface"

DESCRIPTION
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Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769487.
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LOG OF WELL MW-E4-010

Screened Interval 62-72'
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(continued)

SHEET 2 OF 3
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SHEET 3 OF 3

DESCRIPTION

Project Name UMA Groundwater Assessment
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

ELEV.

FEET

Elevation 938.6

Screened Interval 62-72'

LOG OF WELL MW-E4-010

6

7

6

7

Well Graded Sand (SW): medium to coarse-grained, (0/100/0), saturated.
[Outwash]
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End of Boring - 72 feet

Location 184326.24'N, 560351.50'E

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Drilling Started 1/8/09

DEPTH

FEET

BGS = "below ground surface"

Number 23/19-0B05
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Client University of Minnesota

Total Depth 72.0

Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769487.

Drill Method Rotasonic (4"x6")

Ended 1/9/09

Logged By EJC

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

SHEET 3 OF 3

Drill Contractor Traut
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Diameter:

Type:

Interval:

5

10

15

20

25

80-92'

Organic-rich Soil (OL): dark brown (10YR 3/3), frozen, soft, blocky, low plasticity,
(0/15/85).  [Topsoil]

2"

82-92'

77-80'

Type:

Interval:

Type:

Interval:

High Solids
Bentonite

0-4"

RISER CASING
2"

0-82'

Black Steel

Steel

4-77'

2"

6"

6"Diameter:

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Diameter:

Type:

Interval: 0-4"

SANDPACK

82-92'

10 Slot,
Stainless Steel

Cement

77-80'

4-77'

GROUT

Diameter:

Type:

Interval:

2

Poorly Graded Sand (SP): brown(10YR 5/3), medium grained, (5/95/0), dry,
granite and basalt gravel, sub to well-rounded.  [Outwash]

Well Graded Sand with Silt and Gravel (SW-SM): dark yellowish brown (10YR
4/4), moist, no plasticity, (15/65/20).  [Fill]

2

Red Flint,
40-pack

2"

PRO. CASING

SEAL

BOREHOLE

3

11

3 SCREEN

Location 190788.86'N, 561893.27'E
Total Depth 93.0
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. L
E

N
G

TH
&

 R
E

C
O

V
E

R
Y

Drill Contractor Traut

SHEET 1 OF 4

BGS = "below ground surface"
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Client University of Minnesota
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Drilling Started 1/29/09Number 23/19-0B05

DEPTH

FEET
DESCRIPTION

Additional data may have been collected in the field which is not included on this log.

ELEV.

FEET

Type:

Interval:

SHEET 1 OF 4

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DESCRIPTION

(continued)(continued)

Logged By EJC

Ended 1/29/09

Project Name UMA Groundwater Assessment Drill Method Rotasonic (4"x6")
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Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769485.

LOG OF WELL MW-C4-311

Screened Interval 82-92'

Elevation 934.3
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ELEV.

FEET
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(continued)

SHEET 2 OF 4

DESCRIPTION

Screened Interval 82-92'

Poorly Graded Sand (SP): brown(10YR 5/3), medium grained, (5/95/0), dry,
granite and basalt gravel, sub to well-rounded.  [Outwash] (continued)
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WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.

FEET

Elevation 934.3

Lean Clay (CL): yellowish brown (10YR 5/4) with silt and sand, (0/30/70), hard,
dry, very tough, low plasticity, fine to coarse-grained sand (generally carbonate),
trace oxidation staining, weak to moderate reaction with HCl.  [Diamicton]

44

55

Number 23/19-0B05

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

Project Name UMA Groundwater Assessment

ELEV.

FEET

Drilling Started 1/29/09
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Client University of Minnesota

BGS = "below ground surface"

Location 190788.86'N, 561893.27'E
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LOG OF WELL MW-C4-311

(continued)
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Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769485.

Drill Method Rotasonic (4"x6")

Ended 1/29/09

Logged By EJC

Additional data may have been collected in the field which is not included on this log.
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DESCRIPTION

Drill Contractor Traut

SHEET 2 OF 4

Total Depth 93.0
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Screened Interval 82-92'

(continued)

SHEET 3 OF 4

DESCRIPTION

Project Name UMA Groundwater Assessment

65
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6

WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKS

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
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R

ELEV.

FEET

Elevation 934.3

7

60-79': grades from yellowish brown to dark gray.

Lean Clay (CL): dark yellowish brown (10YR 4/6) with silt and sand, (0/15/85),
moist, very stiff, black mottling, coarse-grained carbonate sand, moderate reaction
with HCl, silty laminations.  [Diamicton]
Sandstone: light yellowish brown, well-cemented, no reaction with HCl.  Recovered
as angular shards.

7

DEPTH

FEET

6

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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865

860

855

850

845

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

LOG OF WELL MW-C4-311

Number 23/19-0B05

DEPTH

FEET
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Drilling Started 1/29/09

Client University of Minnesota

BGS = "below ground surface"

Location 190788.86'N, 561893.27'E
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(continued)
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Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769485.

Drill Method Rotasonic (4"x6")

Ended 1/29/09

Logged By EJC
Total Depth 93.0

SHEET 3 OF 4

Drill Contractor Traut
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Elevation 934.3Ended 1/29/09

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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Project Name UMA Groundwater Assessment

Screened Interval 82-92'

LOG OF WELL MW-C4-311
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Remarks:
Pressure grouted with high solids bentonite grout.  Unique ID # 769485.

Sandstone: light yellowish brown, well-cemented, no reaction with HCl.  Recovered
as angular shards. (continued)

ELEV.

FEET

End of Boring - 93 feet

Logged By EJC

SHEET 4 OF 4

DESCRIPTION
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Drill Method Rotasonic (4"x6")

Number 23/19-0B05 Drilling Started 1/29/09

Client University of Minnesota

BGS = "below ground surface"
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ELEV.
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Location 190788.86'N, 561893.27'E

DESCRIPTION

Total Depth 93.0

SHEET 4 OF 4

Additional data may have been collected in the field which is not included on this log.
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WELL OR PIEZOMETER
CONSTRUCTION

DETAIL AND
DRILLING REMARKSH
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DEPTH
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Drill Contractor Traut
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Silt (ML): dark yellowish brown (10YR 4/4), moist, soft, non-plastic, (0/0/100).  [Loess]

Silty Sand (SM): dark yellowish brown (10YR 4/4) well-graded sand with fines, (5/85/10), moist, subangular to
angular, fine to coarse-grained.  [Fill]
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(continued)

SHEET 1 OF 6

DESCRIPTION

0

0

1

2

3

0

0

0 Poorly Graded Sand (SP): yellowish brown (10YR 5/4), moist, medium-grained, (5/95/0), subrounded with
subangular to subrounded, fine to coarse-grained granite and basalt gravel and cobbles.  [Outwash]

0

0

0

0

1

2

3

Organic Soil (OL): very dark grayish brown (10YR 3/2), frozen, soft, low plasticity, granular, (0/0/100).  [Topsoil]

0

Additional data may have been collected in the field which is not included on this log.

Project Name UMA Groundwater Assessment SHEET 1 OF 6
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DESCRIPTION
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DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Total Depth 162.0

BGS = "below ground surface"
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910

905

930

925

920

915

910

905

ELEV.

FEET

Location 195437.33'N, 565908.13'E

Client University of Minnesota

Drilling Started 1/12/09Number 23/19-0B05
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LOG OF Boring A6-Pilot

Screened Interval NA

Elevation 934.0

Remarks:
DTW=88' bgs on 1/13/09.  Pressure grouted with high solids bentonite grout.

ELEV.

FEET
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R

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

Drill Method Rotasonic (4"x6")

(continued)

Ended 1/13/09

Logged By EJC
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(continued)

ELEV.

FEET
DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A
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M
B
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R

5

4

5

4 Poorly Graded Sand (SP): yellowish brown (10YR 5/4), moist, medium-grained, (5/95/0), subrounded with
subangular to subrounded, fine to coarse-grained granite and basalt gravel and cobbles.  [Outwash] (continued)

Fine to medium-grained from 36 to 40'.

60% well-rounded cobbles and gravel from 52 to 53'.

Lean Clay (CL): very dark gray (10YR 3/1), moist, stiff, low plasticity with granite and carbonate, fine-grained
gravel, (2/2/96), sub to well-rounded.  [Diamicton]

Drilling Started 1/12/09

DEPTH

FEET

SHEET 2 OF 6

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Client University of Minnesota

BGS = "below ground surface"

Location 195437.33'N, 565908.13'E

S
IM

P
LE

 E
N

V
IR

O
 L

O
G

 5
  2

31
90

B
05

.G
P

J 
 B

A
R

R
LO

G
6_

28
.G

D
T 

 5
/7

/0
9

900

895

890

885

880

875

900

895

890

885

880

875

Total Depth 162.0

Remarks:
DTW=88' bgs on 1/13/09.  Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")

LOG OF Boring A6-Pilot

Logged By EJC Screened Interval NA
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55

Ended 1/13/09 Elevation 934.0

SHEET 2 OF 6

Drill Contractor Traut
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DESCRIPTION

(continued)
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Screened Interval NA

(continued)

SHEET 3 OF 6

DESCRIPTION
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET

Elevation 934.0

Project Name UMA Groundwater Assessment

Well Graded Sand with Silt (SW-SM): yellowish brown (10YR 5/6), moist, subangular to subrounded with granite
gravel, (5/85/10).

6

Lean Clay (CL): very dark gray (10YR 3/1), moist, stiff, low plasticity with granite and carbonate, fine-grained
gravel, (2/2/96), sub to well-rounded.  [Diamicton] (continued)
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6

Drilling Started 1/12/09

DEPTH

FEET

Additional data may have been collected in the field which is not included on this log.

LOG OF Boring A6-Pilot
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845

Number 23/19-0B05

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Client University of Minnesota

BGS = "below ground surface"

Location 195437.33'N, 565908.13'E
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Remarks:
DTW=88' bgs on 1/13/09.  Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")

Ended 1/13/09

Logged By EJC

ELEV.

FEET

(continued)

Total Depth 162.0
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SHEET 3 OF 6

Drill Contractor Traut
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ELEV.

FEET

95

100

105

110

115

(continued)

DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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B

E
R

8

7

8

7

SHEET 4 OF 6

Well Graded Sand with Silt (SW-SM): yellowish brown (10YR 5/6), moist, subangular to subrounded with granite
gravel, (5/85/10). (continued)

Six inch lens of very fine-grained silty sand at 96' bgs.

Thin clay lens at 99' bgs.

Well Graded Sand (SW): wet, (5/90/5).

Drilling Started 1/12/09

DEPTH

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Client University of Minnesota

BGS = "below ground surface"

Location 195437.33'N, 565908.13'E
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Total Depth 162.0

Remarks:
DTW=88' bgs on 1/13/09.  Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")

ELEV.

FEET

LOG OF Boring A6-Pilot

Logged By EJC
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110

115

Ended 1/13/09

DESCRIPTION

SHEET 4 OF 6

Drill Contractor Traut
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Screened Interval NA

H
ea

ds
pa

ce
pp

m

(continued)

Elevation 934.0
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SHEET 5 OF 6

DESCRIPTION

Project Name UMA Groundwater Assessment

LOG OF Boring A6-Pilot

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Elevation 934.0

Screened Interval NA

99

Silty Sand (SM): fine to very fine-grained, (0/80/20).

(continued)
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144-146': silty clay.

Number 23/19-0B05

DEPTH

FEET

Additional data may have been collected in the field which is not included on this log.
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Drilling Started 1/12/09

Client University of Minnesota

BGS = "below ground surface"

Location 195437.33'N, 565908.13'E
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Remarks:
DTW=88' bgs on 1/13/09.  Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")

Ended 1/13/09

Logged By EJC

ELEV.

FEET

(continued)

Total Depth 162.0

SHEET 5 OF 6

Drill Contractor Traut
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ELEV.

FEET

155
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165

170

175

DESCRIPTION
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A
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. N
U

M
B

E
R

SHEET 6 OF 6

Lean Clay (CL): yellowish brown (10YR 5/4) with fine-grained carbonate gravel, (5/90/5), very hard, moist, low
plasticity.  [Diamicton]

10

11

10 Well Graded Sand with Silt (SW-SM): yellowish brown (10YR 5/6), moist, subangular to subrounded with granite
gravel, (5/85/10).

Project Name UMA Groundwater Assessment

Poorly Graded Gravel with Sand (GP): yellowish brown (10YR 5/4), generally granitic, (60/35/5).

Limestone: light grayish brown, recovered as angular gravel, cobble and clayey matrix.  [Prairie du Chien]

End of Boring - 162 feet

11

Drilling Started 1/12/09

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

DEPTH

FEET

Client University of Minnesota

BGS = "below ground surface"

Location 195437.33'N, 565908.13'E
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Total Depth 162.0
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Remarks:
DTW=88' bgs on 1/13/09.  Pressure grouted with high solids bentonite grout.

Screened Interval NA

Ended 1/13/09

Logged By EJC

LOG OF Boring A6-Pilot
Drill Method Rotasonic (4"x6")

Elevation 934.0
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Drill Contractor Traut

SHEET 6 OF 6
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Poorly Graded Sand (SP): yellowish brown (10YR 5/4), rounded, dry, fine to medium-grained.  [Outwash]

Lean Clay (CL): yellowish brown (10YR 3/4), dry, low plasticity, blocky and massive, very stiff, trace gray mottling
and red oxidation clasts, small roots.
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SHEET 1 OF 5

DESCRIPTION

0

0

1

2

3

0

0

0

Well Graded Sand (SW): light yellowish brown (10YR 6/4), dry, angular, medium to coarse-grained with trace
gravel, (10/85/5).  [Outwash]

0

Sandy Silt (ML): yellowish brown (10YR 3/4), dry, no plasticity, very soft, noncohesive, granular.  [Loess]
0

0

0

1

2

3

Organic Soil (OL): very dark grayish brown (10YR 3/2) with trace sand, coarse-grained, frozen, medium plasticity,
soft to medium consistency, granular texture.  [Topsoil]

(continued)

0
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m

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

ELEV.

FEET
DESCRIPTION
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SHEET 1 OF 5

Total Depth 140.0

BGS = "below ground surface"
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Location 193288.82'N, 556259.30'E

Client University of Minnesota

Drilling Started 12/17/08Number 23/19-0B05

Additional data may have been collected in the field which is not included on this log.
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ELEV.

FEET

Elevation 951.3

Screened Interval NA

LOG OF Boring B2-PilotDrill Contractor Traut
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(continued)

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Remarks:
Pressure grouted with high solids bentonite grout.  DTW=45' bgs on 1/17/09

(casing set in clay).
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Drill Method Rotasonic (4"x6")

Ended 12/17/08

Project Name UMA Groundwater Assessment

Logged By EJC

DEPTH

FEET
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SHEET 2 OF 5
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DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

4

5

6

4

5

6

Poorly Graded Sand (SP): yellowish brown (10YR 5/4), rounded, dry, fine to medium-grained.  [Outwash]
(continued)

40-50': Medium to coarse-grained.

48-50': Abundant well-rounded coarse gravel.

Lean Clay (CL): dark gray (5Y 4/1) with trace sub to well-rounded gravel and cobbles (limestone and chert),
(5/0/95), stiff, massive, moderate to strong reaction with HCl, moist, (5/0/95).  [Diamicton]

(continued)

Number 23/19-0B05

DEPTH

FEET

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

H
ea

ds
pa

ce
pp

m

Drilling Started 12/17/08

Client University of Minnesota

BGS = "below ground surface"

Location 193288.82'N, 556259.30'E
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Total Depth 140.0
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Screened Interval NA

Remarks:
Pressure grouted with high solids bentonite grout.  DTW=45' bgs on 1/17/09

(casing set in clay).

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Ended 12/17/08 Elevation 951.3

Logged By EJC

LOG OF Boring B2-Pilot
Drill Method Rotasonic (4"x6") SHEET 2 OF 5

Drill Contractor Traut
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DESCRIPTION

(continued)

ELEV.

FEET

rjmMMROOM



LOG OF Boring B2-Pilot

SHEET 3 OF 5

DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.

FEET

Elevation 951.3

Screened Interval NA

Weak to moderate reaction with HCl.

7

(continued)

Lean Clay (CL): dark gray (5Y 4/1) with trace sub to well-rounded gravel and cobbles (limestone and chert),
(5/0/95), stiff, massive, moderate to strong reaction with HCl, moist, (5/0/95).  [Diamicton] (continued)
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Drilling Started 12/17/08

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.
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Number 23/19-0B05

Client University of Minnesota

BGS = "below ground surface"

Location 193288.82'N, 556259.30'E
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Total Depth 140.0

Remarks:
Pressure grouted with high solids bentonite grout.  DTW=45' bgs on 1/17/09

(casing set in clay).

Drill Method Rotasonic (4"x6")

Ended 12/17/08

Logged By EJC
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SHEET 3 OF 5

Drill Contractor Traut
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(continued)

rjmMMROON



(continued)

SHEET 4 OF 5Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

S
A

M
P

. N
U

M
B

E
R

ELEV.

FEET
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8 Lean Clay (CL): dark gray (5Y 4/1) with trace sub to well-rounded gravel and cobbles (limestone and chert),
(5/0/95), stiff, massive, moderate to strong reaction with HCl, moist, (5/0/95).  [Diamicton] (continued)

No reaction with HCl.

Silty Sand (SM): yellowish brown (10YR 5/6), medium to coarse-grained, (0/80/20), subangular, wet.

DESCRIPTION

Drilling Started 12/17/08

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Elevation 951.3

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

Client University of Minnesota

BGS = "below ground surface"

Location 193288.82'N, 556259.30'E
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Total Depth 140.0

Remarks:
Pressure grouted with high solids bentonite grout.  DTW=45' bgs on 1/17/09

(casing set in clay).

Drill Method Rotasonic (4"x6")

Ended 12/17/08
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LOG OF Boring B2-Pilot

Logged By EJC Screened Interval NA

Drill Contractor Traut
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DESCRIPTION

SHEET 4 OF 5
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(continued)
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SHEET 5 OF 5

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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R

ELEV.

FEET
DESCRIPTION

Poorly Graded Sand (SP): yellowish brown (10YR 5/6), wet, medium-grained, (0/95/5), few iron stains.

10

11

10125

130

135

140

145

Silty Sand (SM): yellowish brown (10YR 5/6), medium to coarse-grained, (0/80/20), subangular, wet. (continued)

Project Name UMA Groundwater Assessment

Sandy Silt (ML): yellowish brown (10YR 5/6), thinly bedded, alternating gray, orange, yellow and white, (0/95/5).

140': Very hard, yellowish brown (10YR 5/6) sandstone.  [St. Peter]
End of Boring - 140 feet
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Drilling Started 12/17/08

DEPTH

FEET

Elevation 951.3

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Client University of Minnesota

BGS = "below ground surface"

Location 193288.82'N, 556259.30'E
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Total Depth 140.0

Remarks:
Pressure grouted with high solids bentonite grout.  DTW=45' bgs on 1/17/09

(casing set in clay).

LOG OF Boring B2-Pilot

ELEV.

FEET

Ended 12/17/08

Logged By EJC
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Drill Method Rotasonic (4"x6")
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(continued)

Lean Clay (CL): dark yellowish brown (10YR 4/6) with trace sand, (0/5/95), massive, medium consistency, weak
reaction to HCl, some iron staining, moist.  [Diamicton]

Silty Sand (SM): dark yellowish brown (10YR 4/6), fine-grained, (0/80/20), moist.

Lean Clay (CL): dark yellowish brown (10YR 4/6) to dark gray (5Y 4/1) with coarse-grained sand, (0/5/95), low
plasticity, massive, very stiff, moist, weak reaction with HCl.  [Diamicton]

Clayey Sand (SC): yellowish brown (10YR 5/6), very fine-grained, (0/80/20), very soft, massive, moist.

Lean Clay (CL): yellowish brown (10YR 5/6), fine-grained, (2/0/98), trace gravel, low plasticity, soft, laminated with
black mottling.  [Diamicton]
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Silty Sand (SM): yellowish brown (10YR 5/6), fine-grained, (0/80/20), massive, moist.  [Outwash]
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Organic Soil (OL): very dark grayish brown (10YR 3/2), soft, low plasticity, massive, granular, frozen, (0/0/100).
[Topsoil]
Lean Clay with Silt (CL): yellowish brown (10YR 5/6), medium consistency, low plasticity, blocky, dry, (0/0/100).
[Loess]
Well Graded Sand with Silt (SW-SM): dark yellowish brown (10YR 4/6), fine to coarse-grained, (0/90/10), angular,
dry.  [Outwash]

Poorly Graded Sand (SP): light yellowish brown (10YR 6/4), fine to coarse-grained, subrounded, moist.
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601 BGS = "below ground surface"

(continued)

Drilling Started 12/18/08Number 23/19-0B05

Additional data may have been collected in the field which is not included on this log.

Location 190174.05'N, 556863.16'E

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Total Depth 165.0

ELEV.

FEET

SHEET 1 OF 6

S
A

M
P

. N
U

M
B

E
R

Elevation 950.4

Screened Interval NA

LOG OF Boring C2-Pilot
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Remarks:
Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")

Ended 12/19/08

Logged By EJC

DESCRIPTION
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Project Name UMA Groundwater Assessment

Elevation 950.4

(continued)

SHEET 2 OF 6
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DEPTH
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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44

55

Grayish brown (2.5Y 5/2) with medium to coarse-grained sand, (0/10/90), abundant iron staining, massive,
medium consistency, moist, weak reaction with HCl.  [Diamicton]

Olive gray (5Y 4/2) lean clay with very fine-grained sand, (0/25/75), trace iron staining, strong reaction with HCl,
massive, very stiff, moist.  [Diamicton]

DESCRIPTION

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.

FEET

Location 190174.05'N, 556863.16'E

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

BGS = "below ground surface"

Drilling Started 12/18/08

Client University of Minnesota

Screened Interval NA

LOG OF Boring C2-Pilot
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55

Remarks:
Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")

Ended 12/19/08

Logged By EJC

DEPTH

FEET

(continued)

Total Depth 165.0

SHEET 2 OF 6

Drill Contractor Traut
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(continued)

SHEET 3 OF 6
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Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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DESCRIPTION
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7

Dark gray (5Y 4/1) with fine-grained gravel and medium to coarse-grained sand, (5/5/90), hard, broken along
horizontal planes, very strong reaction with HCl, moist.  [Diamicton]

Drilling Started 12/18/08

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Elevation 950.4

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

ELEV.

FEET

Client University of Minnesota

BGS = "below ground surface"

Location 190174.05'N, 556863.16'E
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Total Depth 165.0

Drill Method Rotasonic (4"x6")

Ended 12/19/08
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(continued)

Remarks:
Pressure grouted with high solids bentonite grout.

Logged By EJC Screened Interval NA
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LOG OF Boring C2-Pilot
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SHEET 3 OF 6
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SHEET 4 OF 6

DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

8

9

(continued)

8

9

Alternating beds (3" to 12" thick) of:
Lean Clay (CL): yellowish brown (10YR 5/8) with trace fine-grained sand, (0/5/95).
Silty Sand (SM): olive gray (5Y 5/2), (0/80/20).
Silt (ML): yellowish brown (10YR 5/8).

Abundant iron staining throughout, medium to stiff consistency.  [Lacustrine]

Poorly Graded Sand with Silt (SP-SM): yellowish brown (10YR 5/6), fine-grained, (0/90/10), iron staining, moist.

Lean Clay (CL): yellowish brown (10YR 5/6) with gravel, (10/0/90), sub to well-rounded gravel, massive, very stiff,
black staining and iron mottling.  [Diamicton]

Lean Clay (CL): very dark grayish brown (10YR 3/2) with fine gravel and coarse sand, (10/5/85), hard, weak
lamination, weak reaction with HCl.  [Diamicton]

Number 23/19-0B05

DEPTH

FEET

Additional data may have been collected in the field which is not included on this log.
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Drilling Started 12/18/08

Client University of Minnesota

BGS = "below ground surface"

Location 190174.05'N, 556863.16'E
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Screened Interval NA

Remarks:
Pressure grouted with high solids bentonite grout.

ELEV.

FEET

Elevation 950.4Ended 12/19/08

Logged By EJC

LOG OF Boring C2-Pilot
Drill Method Rotasonic (4"x6")

(continued)

Total Depth 165.0

SHEET 4 OF 6

Drill Contractor Traut
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

(continued)

SHEET 5 OF 6

DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET
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Lean Clay (CL): very dark grayish brown (10YR 3/2) with fine gravel and coarse sand, (10/5/85), hard, weak
lamination, weak reaction with HCl.  [Diamicton] (continued)

Well Graded Sand (SW): dark yellowish brown (10YR 4/6), medium to coarse-grained, (0/95/5), sub to
well-rounded, wet.  [Outwash]
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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DESCRIPTION

Number 23/19-0B05 Drilling Started 12/18/08

Client University of Minnesota

BGS = "below ground surface"

Location 190174.05'N, 556863.16'E
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Additional data may have been collected in the field which is not included on this log.
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(continued)

Logged By EJC

Ended 12/19/08

Drill Method Rotasonic (4"x6")

LOG OF Boring C2-Pilot

Screened Interval NA

Elevation 950.4

ELEV.

FEET

Remarks:
Pressure grouted with high solids bentonite grout.

SHEET 5 OF 6

Total Depth 165.0

Drill Contractor Traut
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Project Name UMA Groundwater Assessment SHEET 6 OF 6

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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13

Well Graded Sand (SW): dark yellowish brown (10YR 4/6), medium to coarse-grained, (0/95/5), sub to
well-rounded, wet.  [Outwash] (continued)

Limestone: light olive gray (10YR 6/2), angular limestone gravel and cobbles in a soft clayey matrix with low
plasticity.  Reacts strongly with HCl.  [Prairie du Chien - weathered]

End of Boring - 165 feet

Drilling Started 12/18/08

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Elevation 950.4

DESCRIPTION

Number 23/19-0B05

ELEV.

FEET

Client University of Minnesota

BGS = "below ground surface"

Location 190174.05'N, 556863.16'E
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Remarks:
Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")
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Additional data may have been collected in the field which is not included on this log.

Logged By EJC

LOG OF Boring C2-Pilot

Ended 12/19/08
Total Depth 165.0

DESCRIPTION

SHEET 6 OF 6

Drill Contractor Traut
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Project Name UMA Groundwater Assessment

Organic Soil (OL): very dark grayish brown (10YR 3/2), very soft, massive, frozen, (0/0/100).  [Topsoil]

SHEET 1 OF 6

DESCRIPTION

0
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0
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0

0

Silty Sand (SM): yellow (10YR 7/6), well-graded, (2/80/18), sub to well-rounded, dry.

Silt (ML): yellow (10YR 7/6), massive, blocky, medium consistency, dry, (0/0/100).  [Loess]
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Additional data may have been collected in the field which is not included on this log.
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(continued)
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Total Depth 162.0

BGS = "below ground surface"
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Location 184792.56'N, 553205.91'E

Client University of Minnesota

Drilling Started 12/19/08Number 23/19-0B05
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LOG OF Boring E1-Pilot

Screened Interval NA

Drill Method Rotasonic (4"x6")
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

DEPTH

FEET

Elevation 950.4

(continued)

Remarks:
Pressure grouted with high solids bentonite grout.

Logged By EJC

Ended 12/20/08
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(continued)

SHEET 2 OF 6Project Name UMA Groundwater Assessment

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.
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Poorly Graded Sand (SP): yellowish brown, (10YR 5/4), moist, fine to medium-grained, (0/100/0).
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Silty Sand (SM): yellow (10YR 7/6), well-graded, (2/80/18), sub to well-rounded, dry. (continued)

Well-graded sand, medium to coarse-grained, (30/70/0), well-rounded gravel, basalt and granite.

Lean Clay (CL): dark gray (5Y 4/1) with trace angular, coarse-grained sand, (0/2/98), massive, medium
consistency, black mottling in sub-horizontal orientation, weak reaction to HCl, moist.  [Diamicton]
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Elevation 950.4

DESCRIPTION
ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05 Drilling Started 12/19/08

Client University of Minnesota

BGS = "below ground surface"

Location 184792.56'N, 553205.91'E

(continued)

Screened Interval NA

LOG OF Boring E1-Pilot
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Remarks:
Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")

Ended 12/20/08

Logged By EJC
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Total Depth 162.0
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SHEET 3 OF 6

DESCRIPTION

Project Name UMA Groundwater Assessment
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Elevation 950.4

Screened Interval NA

LOG OF Boring E1-Pilot

66

Lean Clay (CL): dark gray (5Y 4/1) with trace angular, coarse-grained sand, (0/2/98), massive, medium
consistency, black mottling in sub-horizontal orientation, weak reaction to HCl, moist.  [Diamicton] (continued)

(continued)
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71-73': Lenses of fine-grained sand, less than one inch thick.

Client University of Minnesota

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.
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Drilling Started 12/19/08

BGS = "below ground surface"

Location 184792.56'N, 553205.91'E
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Number 23/19-0B05

Remarks:
Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")

Ended 12/20/08

Logged By EJC

(continued)

Total Depth 162.0
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Drill Contractor Traut

rjmMMROPO



Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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SHEET 4 OF 6

DESCRIPTION

Project Name UMA Groundwater Assessment

DEPTH

FEET

8

7

8

7 Lean Clay (CL): dark gray (5Y 4/1) with trace angular, coarse-grained sand, (0/2/98), massive, medium
consistency, black mottling in sub-horizontal orientation, weak reaction to HCl, moist.  [Diamicton] (continued)

Silty Sand (SM)

Lean Clay (CL): dark gray (5Y 4/1) with trace angular, coarse-grained sand, (0/2/98), massive, medium
consistency, black mottling in sub-horizontal orientation, weak reaction to HCl, moist.  [Diamicton]

105-115': Lenses silty sand (SM) spaced six inches part, less than one inch thick.

Silty Sand (SM)

Lean Clay (CL): dark gray (5Y 4/1) with trace angular, coarse-grained sand, (0/2/98), massive, medium
consistency, black mottling in sub-horizontal orientation, weak reaction to HCl, moist.  [Diamicton]
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(continued)

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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DESCRIPTION

Number 23/19-0B05 Drilling Started 12/19/08

Client University of Minnesota

BGS = "below ground surface"

Location 184792.56'N, 553205.91'E
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Additional data may have been collected in the field which is not included on this log.
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LOG OF Boring E1-Pilot
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Drill Method Rotasonic (4"x6")

Ended 12/20/08 Elevation 950.4

Remarks:
Pressure grouted with high solids bentonite grout.
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(continued)

SHEET 5 OF 6

DESCRIPTION

Elevation 950.4
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Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.

FEET

Poorly Graded Sand (SP): light gray (5Y 7/2), fine-grained, (0/100/0), trace oxidation stains throughout.  Stained
dark yellowish to reddish brown over lower four inches, wet.  [Reworked St. Peter Sandstone]
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120-140': Lenses of medium-grained sand spaced two to three inches apart throughout.  Sand content increasing:
15% fine to medium-grained and 2% coarse-grained.

Silty Sand (SM): dark gray (5Y 4/1), fine-grained, (0/40/60), laminated, soft, wet.   [Lacustrine]
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Project Name UMA Groundwater Assessment

Additional data may have been collected in the field which is not included on this log.

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Drilling Started 12/19/08

Client University of Minnesota

BGS = "below ground surface"

Location 184792.56'N, 553205.91'E
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(continued)

LOG OF Boring E1-Pilot
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Remarks:
Pressure grouted with high solids bentonite grout.

Drill Method Rotasonic (4"x6")

Ended 12/20/08

Logged By EJC
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Project Name UMA Groundwater Assessment SHEET 6 OF 6

DESCRIPTION
DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601
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ELEV.

FEET

Well Graded Sand (SW): yellowish brown (10YR 5/6) with gravel, medium to coarse-grained, (20/75/5), sub to
well-rounded, some oxidation staining, wet.
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Silty Sand (SM): dark gray (5Y 4/1), fine-grained, (0/40/60), laminated, soft, wet.   [Lacustrine] (continued)

Limestone: weathered, composed of angular cobbles and gravel, possibly brecciated, weak reaction to HCl.
Reddish staining on exposed faces, fresh faces are light gray.  [Prairie du Chien]

End of Boring - 162 feet
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Drilling Started 12/19/08

DEPTH

FEET

Barr Engineering Co.
4700 W. 77th St. Suite 200
Edina, MN 55435
Telephone:  952-832-2600
Fax:  952-832-2601

Elevation 950.4

ELEV.

FEET

Additional data may have been collected in the field which is not included on this log.

Number 23/19-0B05

Client University of Minnesota

BGS = "below ground surface"

Location 184792.56'N, 553205.91'E
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Total Depth 162.0

Remarks:
Pressure grouted with high solids bentonite grout.

LOG OF Boring E1-Pilot

Ended 12/20/08
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Figures B-1, B-2, and B-3

Example Photos of Outwash, Till, and St. Peter Sandstone
UMore Park

Figure 1 Outwash deposits at MW-C2-002 Figure 2 St. Peter Sandstone at MW-E2-305

Figure 3 Till deposits at C2-Pilot
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