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GENERAL BORING NOTES

10

GROUND SURFACE ELEVATION AT BORING

CLAYEY GRAVELS, GRAVEL - SAND - CLAY MIXTURES

WELL GRADED GRAVELS, GRAVEL - SAND MIXTURE, LITTLE OR NO FINES

SILTY GRAVELS, GRAVEL - SAND - SILT MIXTURES

POORLY GRADED GRAVELS, LITTLE OR NO FINES

WELL GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES

POORLY GRADED SANDS, GRAVELLY SANDS, LITTLE OR NO FINES

SILTY SANDS, SAND - SILT MIXTURES

CLAYEY SANDS, SAND - CLAY MIXTURES

INORGANIC SILTS, LIQUID LIMIT LESS THAN 50

INORGANIC SILTS, LIQUID LIMIT GREATER THAN 50

INORGANIC CLAYS, LOW TO MEDIUM PLASTICITY, LIQUID LIMIT LESS THAN 50

INORGANIC CLAYS, HIGH PLASTICITY, LIQUID LIMIT GREATER THAN 50

ORGANIC SILTS OR CLAYS, LOW PLASTICITY, LIQUID LIMIT LESS THAN 50

BORDERLINE MATERIAL

STRATIFIED MATERIAL

LOCATION AND SAMPLE NUMBER FOR UNDISTURBED SAMPLE

NO RECOVERY

WATER LEVEL ON DATE OF BORING

ELEVATION AT BOTTOM OF BORING

ELEVATION IN METERS 

W.S. 1026.7

G.S. 1020.2

W.L. 726.7

700.1

(238.56)

GENERAL BORING LEGEND

WATER SURFACE ELEVATION ON DAY OF BORING
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DATE OF BORING

YEAR OF BORING-BORING NUMBER, BORING TYPE

( EG: M=MACHINE, A=AUGER, TP=TEST PIT, P=PIEZOMETER ).

1 MAY 1984

84-1M

SC

THAN 50 PEAT

ORGANIC SILTS OR CLAYS, MEDIUM TO HIGH PLASTICITY, LIQUID LIMIT GREATER
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THE UNIFIED SOIL CLASSIFICATION SYSTEM IS USED TO IDENTIFY BASIC SOIL TYPE. THE 

LEGEND REPRESENTS ONLY THE BASIC SOILS. TO COMPLETE THE CLASSIFICATION, PERTINENT

INFORMATION IS ADDED TO THE RIGHT OF THE BORING STAFF.  NOTES PERTAINING TO A

SPECIFIC BORING ARE SHOWN BELOW THE BORING STAFF.

 

THE NATURAL MOISTURE CONTENT IN PERCENT OF DRY WEIGHT (MC) IS SHOWN TO THE LEFT OF

THE BORING STAFF.

 

BLOW COUNTS ARE SHOWN TO THE LEFT OF THE BORING STAFF AND, EXCEPT AS NOTED, ARE THE

NUMBER OF BLOWS NECESSARY TO DRIVE THE SAMPLER USED A DISTANCE OF 12-INCHES. 

STANDARD

BLOW COUNTS ARE FOR A STANDARD PENETRATION TEST (SPT) USING A 1� X 2-INCH SAMPLER, 38 

X 2-INCH SAMPLER, 

140 LB. HAMMER, AND A 30-INCH DROP.  FOR NON-STANDARD BLOW COUNTS SAMPLER SIZE, 

HAMMER WEIGHT, AND HEIGHT OF DROP ARE AS SHOWN.

 

LIQUID LIMIT (LL) AND PLASTIC LIMIT (PL) ARE SHOWN TO THE RIGHT OF THE BORING STAFF.

 

THE GRAIN SIZE IN MILLIMETERS OF WHICH 10% OF THE SAMPLE IS FINER IS SHOWN TO THE

LEFT OF THE BORING STAFF.

 

ROCK QUALITY DESIGNATION (RQD) IS SHOWN TO THE LEFT OF THE PERCENT RECOVERY COLUMN.

RQD IS THE PERCENT RECOVERY CONSISTING OF UNBROKEN PIECES LONGER THAN 4-INCHES.

 

PERCENT CORE RECOVERY IS SHOWN TO THE LEFT OF THE BORING STAFF. PERCENT RECOVERY IS

LENGTH OF CORE RECOVERED/LENGTH OF CORE CUT X 100.  UNLESS SPECIFIED OTHERWISE, ALL

CORE IS 4-INCH DIAMETER.

 

ELEVATIONS REFERENCED TO N.A.V.D. 1988  ADJ. UNLESS SPECIFIED OTHERWISE.

 

THE BORINGS SHOW SUMMARIES OF INFORMATION RECORDED ON THE ORIGINAL FIELD LOGS. THESE

LOGS ARE AVAILABLE FOR INSPECTION AT THE ST. PAUL DISTRICT OFFICE.  ARRANGEMENTS TO

INSPECT LOGS CAN BE MADE BY CALLING (651) 290-5599.
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1. GENERAL:

2. MOISTURE CONTENT:

3. BLOW COUNT (SPT):

4. ATTERBERG LIMITS:

5. D   SIZE:

6. RQD:

7. % RECOVERY:

8.
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US Army Corps

of Engineers

US Army Corps

of Engineers

779.0

NOTES:

1.   WATER LEVEL NOT DETERMINED

CASING TO EL. 869.0

HIGH SOLIDS BENTONITE GROUT.
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42
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43
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26

61

55
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52
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50

0’ TO 13.7’ (CH) FAT CLAY SILTY,  SAND FINE TO

MEDIUM, MEDIUM STIFF TO STIFF, WET, SOME ROOTS,

AND PLANT MATTER,  BROWN. (ALLUVIUM)

13.7’ TO 19.8’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

MOIST TO WET, VARVED, SOME SILT SEAMS, IRON

OXIDE STAINING,  YELLOWISH  BROWN  AND  BROWN.

(SHERACK FORMATION)

19.8’ TO 31.9’ (CH) FAT CLAY SILTY, MEDIUM STIFF TO

STIFF, WET TO SATURATED, MEALY,  SILT SEAMS,

AND CROSSBEDDING,  LIGHT  TANNISH  GRAY  AND

DARK  GRAY. (POPLAR RIVER F./ WEST FARGO

MEMBER) (ALLUVIUM)

31.9’ TO 32.2’ (SM) SILTY SAND SILTY,  SAND FINE TO

MEDIUM, MEDIUM DENSE, SATURATED, MEALY,  TAN.

(POPLAR RIVER F./ WEST FARGO MEMBER) (FLUVIAL)

32.2’ TO 33’ (CH) FAT CLAY SILTY, MEDIUM STIFF TO

STIFF, WET TO SATURATED, MEALY,  SILT SEAMS,

AND CROSSBEDDING,  LIGHT  TANNISH  GRAY  AND

DARK  GRAY. (POPLAR RIVER F./ WEST FARGO

MEMBER) (ALLUVIUM)

33’ TO 36’ (ML) SILT, LOOSE, SATURATED,  TANNISH

GRAY. (POPLAR RIVER F./ WEST FARGO MEMBER)

(FLUVIAL)

36’ TO 65’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKENSIDES WHEN

SHEARED,  STICKY, NO STAINING,  DARK  GRAY.

(BRENNA FORMATION) (GLACIO-LACUSTRINE)

65’ TO 90’ (CH) FAT CLAY SILTY,  SAND FINE TO

COARSE, MEDIUM STIFF TO STIFF, WET, MASSIVE,

SILT NODULES,  DROP STONES,  BREAKS ON

BEDDING, NO STAINING,  DARK  GRAY. (ARGUSVILLE

FORMATION) (GLACIO-LACUSTRINE)

90’ TO 99’ (CL) SANDY LEAN CLAY WITH GRAVEL SILTY,

GRAVEL FINE TO COARSE SAND FINE TO MEDIUM,

HARD, MOIST TO WET,  SAND AND SILT POCKETS,

DARK  GRAY. (UNIT "A" TILL) (TILL)

  CH

  CH

  CH

  SM
  CH

  ML

  CH

  CH

  CL

G.S. 878.0

SPT D10 LL PLMC

09-21M

2.   HOLE STABILIZED WITH 4"

3.   BORING BACKFILLED WITH TREMIED

777.7

NOTES:

1.   WATER LEVEL NOT DETERMINED

CASING TO EL. 864.2

HIGH SOLIDS BENTONITE GROUT.
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49

0’ TO 5.3’ (CH) FAT CLAY SILTY, SOFT TO MEDIUM

STIFF, WET, MEALY,  ORGANICS,  BLACKISH  BROWN.

(ALLUVIUM)

5.3’ TO 14.5’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

MOIST TO WET, VARVED, SOME SILT SEAMS, IRON

OXIDE STAINING,  YELLOWISH  BROWN  AND  BROWN.

(SHERACK FORMATION)

14.5’ TO 17.8’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

WET,  ORGANICS, NO STAINING,  GRAY. (POPLAR

RIVER FORMATION) (ALLUVIUM)

17.8’ TO 20’ (CH) FAT CLAY, MEDIUM STIFF TO MEDIUM

STIFF, MOIST TO VERY MOIST, BLOCKY,  DARK  GRAY.

(DESSICATED BRENNA FORMATION)

(GLACIO-LACUSTRINE)

20’ TO 60’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  STICKY, NO STAINING,  DARK

GRAY. (BRENNA FORMATION) (GLACIO-LACUSTRINE)

60’ TO 85.3’ (CH) FAT CLAY SILTY,  SAND FINE TO

COARSE, MEDIUM STIFF TO STIFF, WET, MASSIVE,

SILT NODULES,  DROP STONES,  BREAKS ON

BEDDING, NO STAINING,  DARK  GRAY. (ARGUSVILLE

FORMATION) (GLACIO-LACUSTRINE)

85.3’ TO 96.5’ (CL) SANDY LEAN CLAY WITH GRAVEL

SILTY, GRAVEL FINE TO COARSE SAND FINE TO

MEDIUM, HARD, MOIST TO WET,  SAND AND SILT

POCKETS,  DARK  GRAY. (UNIT "A" TILL) (TILL)

  CH

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 874.2

SPT D10 LL PLMC

17 JUN 09

09-22M

2.   HOLE STABILIZED WITH 4"

3.   BORING BACKFILLED WITH TREMIED
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US Army Corps

of Engineers

US Army Corps

of Engineers

778.5

W. L. 885.5

NOTES:

1.    WATER LEVEL DETERMINED AFTER 18

HOURS IN OPEN HOLE
BOTTOM OF HOLE EL. 882

CASING TO EL. 887.0

OFFSET HOLE

HIGH SOLIDS BENTONITE GROUT.

33

24

14

14

25

22

10

3

2

2

3

5

4

5

1

1

1

2

2

3

3

45

60

62

69

66

32

70

101

104

101

104

105

107

101

89

93

81

88

80

75

68

68

23

26

24

26

29

31

32

34

33

32

29

32

32

30

22

30

28

27

24

26

26

34

39

37

26

37

53

65

67

63

66

62

60

57

58

49

57

48

44

45

37

0’ TO 1.8’ (TOPSOIL) (FILL)

1.8’ TO 4.4’ (CH) LEAN CLAY, STIFF, MOIST, SOME

ROOTS, GRAY TO TAN

4.4’ TO 17’ (CH) FAT CLAY SILTY, MEDIUM STIFF, MOIST

TO WET, VARVED, SOME SILT SEAMS, IRON OXIDE

STAINING,  YELLOWISH  BROWN  AND  BROWN.

(SHERACK FORMATION)

17’ TO 26’ (ML) SILT CLAYEY, MEDIUM STIFF TO STIFF,

SATURATED, LAMINATED,  CLAY SEAMS, IRON OXIDE

STAINING,  DARK  GRAY. (POPLAR RIVER F./ WEST

FARGO MEMBER) (ALLUVIUM)

26’ TO 33.2’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET

TO MOIST,  ORGANICS,  BRENNA CONGLOMARATES,

GRAY. (POPLAR RIVER F/ HARWOOD MEMBER)

(ALLUVIUM)

33.2’ TO 86’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKENSIDES WHEN

SHEARED,  STICKY,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

86’ TO 106’ (CH) FAT CLAY SILTY,  SAND FINE TO

COARSE, MEDIUM STIFF TO STIFF, WET, MASSIVE,

SILT NODULES,  DROP STONES,  BREAKS ON

BEDDING,  DARK  GRAY. (ARGUSVILLE FORMATION)

(GLACIO-LACUSTRINE)

106’ TO 116.2’ (SC) CLAYEY SAND WITH GRAVEL

CLAYEY, GRAVEL FINE TO MEDIUM SAND FINE TO

COARSE, DENSE, WET TO SATURATED, STRATIFIED,

INTERBEDDED CLAY SEAMS,  DARK  GRAY. (UNIT "A"

TILL) (FLUVIAL)

116.2’ TO 118.5’ (CL) SANDY LEAN CLAY WITH GRAVEL

SILTY, GRAVEL FINE TO COARSE SAND FINE TO

MEDIUM, HARD, MOIST TO WET,  SAND AND SILT

POCKETS,  DARK  GRAY. (UNIT "A" TILL) (TILL)

  CH

  CH

  ML

  CH

  CH

  CH

  SC

  CL

G.S. 897.0

SPT D10 LL PLMC

19 JUN 09

2.    HOLE STABILIZED WITH 4"

09-23M

3.    UNDISTURBED SAMPLES TAKEN IN

4.    BORING BACKFILLED WITH TREMIED

776.4

W. L. 886.9

NOTES:

1.    WATER LEVEL DETERMINED AFTER 47

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 880.4

CASING TO EL. 885.4

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

17

17

9

11

6

7

5

10

10

7

5

4

4

4

5

6

7

5

8

7

51

64

70

66

32

40

43

33

94

113

107

108

109

89

91

83

76

76

90

28

33

31

25

38

32

25

38

40

33

34

33

25

26

28

21

23

24

33

41

43

39

35

24

37

31

44

66

62

67

65

52

58

54

47

49

55

0’ TO 1.2’ (TOPSOIL) (FILL)

1.2’ TO 3.7’ (TOPSOIL) SILTY ORGANIC RICH CLAY

3.7’ TO 17’ (CH) FAT CLAY SILTY, MEDIUM STIFF, MOIST

TO WET, VARVED, SOME SILT SEAMS,  SILT

CONCRETIONS, IRON OXIDE STAINING,  YELLOWISH

BROWN  AND  GRAYISH  BROWN. (SHERACK

FORMATION)

17’ TO 43.3’ (ML) SILT CLAYEY, MEDIUM STIFF TO STIFF,

SATURATED, LAMINATED,  CLAY SEAMS, IRON OXIDE

STAINING, SOME WOOD, CROSSBEDDED,  DARK

GRAY. (POPLAR RIVER F./ WEST FARGO MEMBER)

(ALLUVIUM)

43.3’ TO 43.8’ (SM) POORLY GRADED SAND WITH SILT

SILTY,  SAND FINE, LOOSE, SATURATED,  GRAY.

(POPLAR RIVER F/ HARWOOD MEMBER) (FLUVIAL)

43.8’ TO 46.1’ (CH) FAT CLAY, MEDIUM STIFF TO

MEDIUM STIFF, MOIST TO VERY MOIST, BLOCKY,

DARK  GRAY. (DESSICATED BRENNA FORMATION)

(GLACIO-LACUSTRINE)

46.1’ TO 86’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKENSIDES WHEN

SHEARED,  STICKY,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

86’ TO 107’ (CH) FAT CLAY SILTY,  SAND FINE TO

COARSE, MEDIUM STIFF TO STIFF, WET, MASSIVE,

SILT NODULES,  DROP STONES,  BREAKS ON

BEDDING,  DARK  GRAY. (ARGUSVILLE FORMATION)

(GLACIO-LACUSTRINE)

107’ TO 107.5’ (SM) SILTY SAND WITH GRAVEL CLAYEY,

GRAVEL FINE TO MEDIUM SAND FINE TO COARSE,

LOOSE, SATURATED,  DARK  GRAY. (UNIT "A" TILL)

(FLUVIAL)

107.5’ TO 119’ (CL) LEAN CLAY, SANDY,  WITH GRAVEL

SILTY, GRAVEL FINE TO COARSE SAND FINE TO

MEDIUM, HARD, MOIST TO WET,  SAND AND SILT

POCKETS,  DARK  GRAY. (UNIT "A" TILL) (TILL)

  CH

  ML

  SM

  CH

  CH

  CH

  SM

  CL

G.S. 895.4

SPT D10 LL PLMC

20 JUN 09

2.    HOLE STABILIZED WITH 4"

09-24M

791.4

W. L. 884.4

NOTES:

1.    WATER LEVEL DETERMINED AFTER 8

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 878.4

CASING TO EL. 883.4

OFFSET HOLE

HIGH SOLIDS BENTONITE GROUT.

54

56

56

55

48

53

50

54

25

42

29

93

82

71

54

60

71

68

68

66

25

25

29

24

23

24

21

31

20

22

22

33

26

27

29

23

27

27

28

28

15

27

27

38

29

30

28

29

40

28

28

26

51

47

42

39

34

45

46

41

41

0’ TO 0.2’ ASPHAULT

0.2’ TO 2.5’ (ML) SANDY SILT, MEDIUM DENSE, MOIST,

LIGHT  BROWN. (FILL)

2.5’ TO 4.1’ (CH) FAT CLAY SILTY, SOFT, LAMINATED,

GREENISH  GRAY

4.1’ TO 8.3’ (CH) FAT CLAY SILTY, SOFT, MOIST, MEALY,

SOME ORGANICS,  BLACK. (TOPSOIL)

8.3’ TO 32.8’ (CL) LEAN CLAY SILTY, MEDIUM STIFF,

MOIST, SOME SHELLS, AND ROOTS, WITH SMALL

CALCARIOUS VEINS AND BLEBS. SLIGHTLY

LAMINATED BELOW 29’ (MH),  TANNISH  BROWN  TO

GRAY. (ALLUVIUM)

32.8’ TO 36.5’ (ML/CL) SILT CLAYEY, SOFT TO MEDIUM

STIFF, MOIST

36.5’ TO 40’ (CL) LEAN CLAY SILTY, SOFT, MOIST,

LAMINATED, SOME SAND SEAMS, LIGHT GRAY

40’ TO 40.8’ (SP) POORLY GRADED SAND WITH SILT,

SATURATED

40.8’ TO 44.7’ (CL/ML) LEAN CLAY SILTY, MEDIUM STIFF,

MOIST, SOME WOOD, WITH SOME SAND SEAMS,

LIGHT GRAY

44.7’ TO 58’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  FORMS SLICKENSIDES WHEN SHEARED,

DARK  GRAY. (BRENNA FORMATION)

58’ TO 90’ (CH) FAT CLAY, VERY STIFF, MOIST,  SAND

SEAMS,  DARK  GRAY. (ARGUSVILLE FORMATION)

90’ TO 102’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST,  SAND SEAMS,  DARK  GRAY.

(UNIT "A" TILL)

  ML

  CH

  CH

  CL

  CL

  SP

  CH

  CH

  CL

G.S. 893.4

SPT D10 LL PLMC

29 JUN 09

2.    HOLE STABILIZED WITH 4"

09-25M

ML/
 CL

CL/
 ML

3.    UNDISTURBED SAMPLES TAKEN IN

4.    BORING BACKFILLED WITH TREMIED

8

10

8

6

7

2

3

5

4

3

2

4

5

6

6

4

5

7

84

103

796.5

W. L. 895.6

NOTES:

1.    WATER LEVEL DETERMINED AFTER 16

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 883.5

2.    HOLE STABILIZED WITH HOLLOW STEM

OFFSET HOLE

4.   BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

59

65

68

64

30

49

88

114

103

95

99

102

98

79

74

80

72

73

78

73

78

28

30

29

30

27

25

37

39

34

33

34

34

33

29

29

25

27

31

32

28

30

25

32

36

46

35

33

46

73

64

61

62

62

55

48

50

49

52

55

55

45

52

0’ TO 0.2’ (TOPSOIL)

0.2’ TO 2’ (CH) SANDY FAT CLAY, WITH ORGANICS,

LIGHT  GRAY

2’ TO 16.1’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

SOME ORGANICS, IRON OXIDE STAINING,  LIGHT

GRAY  AND  YELLOWISH  TAN. (SHERACK FORMATION)

16.1’ TO 18.8’ (ML) SILT, SOFT, MOIST TO SATURATED,

STRATIFIED, LAYERED SILTY CLAY AND CLAYEY SILT

WITH MH LAYER BOTTOM 6", YELLOWISH TAN AND

LIGHT GRAY

18.8’ TO 22.4’ (CL) LEAN CLAY, SOFT, MOIST,

LAMINATED, SOME ORGANICS, IRON OXIDE STAINING,

LIGHT  GRAY. (SHERACK FORMATION)

22.4’ TO 24.2’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

HIGH PLASTICITY, BLOCKY AND DESSICATED,  DARK

GRAY. (DESSICATED BRENNA FORMATION)

24.2’ TO 59’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  FORMS SLICKENSIDES WHEN SHEARED,

DARK  GRAY. (BRENNA FORMATION)

59’ TO 94.7’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION)

94.7’ TO 95.3’ (SM) CLAYEY SAND WITH GRAVEL,

MEDIUM DENSE, WET, (UNIT "A" TILL)

95.3’ TO 107’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST,  SAND SEAMS,  DARK  GRAY.

(UNIT "A" TILL)

  CH

  CH

  ML

  CL

  CH

  CH

  CH

  SM

  CL

G.S. 903.5

SPT D10 LL PLMC

30 JUN 09

AUGER TO EL. 893.5

09-26M

3.   UNDISTURBED SAMPLES TAKEN IN

7

6

6

0

1

1

2

2

1

3

1

2

0

2

0

5

3

12

43

78

9
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IDENTIFICATION

D
A

T
E

A
P

P
R
.

fi

US Army Corps

of Engineers

US Army Corps

of Engineers

801.1

W. L. 895.2

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 888.1

CASING TO EL. 893.1

OFFSET HOLE

4.   BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

10

10

7

5

7

7

6

5

2

2

1

2

2

1

3

4

1

87

62

50

45

51

51

106

101

99

101

99

77

81

88

65

72

69

68

54

23

22

20

22

19

37

26

27

26

31

29

25

25

28

28

28

29

23

23

28

29

30

28

54

58

56

57

59

57

55

53

46

47

49

55

38

93

0’ TO 0.5’ (CH) SANDY FAT CLAY,  BLACK. (TOPSOIL)

0.5’ TO 27.5’ (CH) FAT CLAY, SOFT, MOIST, MEALY,

SOME SHELLS, AND ROOTS, AND ORGANICS, WITH

SMALL CALCARIOUS VEINS AND BLEBS. SLIGHTLY

LAMINATED BELOW 14.8’,  TANNISH  GRAY. (ALLUVIUM)

27.5’ TO 65’ (CH) FAT CLAY, SOFT, MOIST,  FORMS

SLICKENSIDES WHEN SHEARED,  DARK  GRAY.

(BRENNA FORMATION)

65’ TO 90’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS,  DARK  GRAY. (ARGUSVILLE FORMATION)

90’ TO 102’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, DARK GRAY. (UNIT "A" TILL) (TILL)

  CH

  CH

  CH

  CH

  CL

G.S. 903.1

SPT D10 LL PLMC

07 JUL 08

2.    HOLE STABILIZED WITH 4"

09-27M

3.   UNDISTURBED SAMPLES TAKEN IN

795.2

W. L. 880.1

NOTES:

1.    WATER LEVEL DETERMINED AFTER 16

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 872.2

CASING TO EL. 872.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

3

7

5

2

1

2

1

2

2

3

3

1

3

6

99

51

68

75

106

113

112

88

82

88

80

84

77

69

49

23

25

33

31

32

24

29

20

28

26

25

25

12

34

35

72

74

67

57

59

56

51

24

49

47

18

0’ TO 3.1’ (CH) FAT CLAY, SOFT, WITH ROOTS, AND

ORGANICS,  BROWN

3.1’ TO 8.3’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

MOIST, LAMINATED, SOME ORGANIC NOLULES,

YELLOWISH  GRAY  WITH  ORANGEISH  YELLOW.

(SHERACK FORMATION)

8.3’ TO 59’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  FORMS SLICKENSIDES WHEN SHEARED,

DARK  GRAY. (BRENNA FORMATION)

59’ TO 75.2’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS,  DARK  GRAY. (ARGUSVILLE FORMATION)

75.2’ TO 87’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST,  SAND SEAMS,  DARK  GRAY.

(UNIT "A" TILL)

  CH

  CH

  CH

  CH

  CL

G.S. 882.2

SPT D10 LL PLMC

23 JUL 09

2.    HOLE STABILIZED WITH 4"

09-35M

812.2

W. L. 879.3

NOTES:

1.    WATER LEVEL DETERMINED AFTER 6

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 867.2

CASING TO EL. 872.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

59

59

59

67

101

104

102

86

80

77

74

86

72

69

26

30

23

24

31

34

32

30

30

28

25

25

25

26

38

35

26

39

68

70

66

64

64

52

52

51

45

49

0’ TO 1.2’ (CL) LEAN CLAY WITH SAND, MEDIUM STIFF,

MOIST, WITH ROOTS, SAND SEAM 0.8’-1.0’,  BROWNISH

GRAY

1.2’ TO 18.1’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

WITH ROOTS, INTERBEDDED TOPSOILS.  YELLOWISH

CLAY AND SILT AT 9.2’-9.6’ AND 10.2’-10.3’,  DARK

GRAY  TO  BROWNISH  GRAY. (ALLUVIUM)

18.1’ TO 19.3’ (CH) FAT CLAY, SOFT, MOIST, TRACE

ROOTS,  YELLOWISH  GRAY  WITH  ORANGE.

(SHERACK FORMATION)

19.3’ TO 46.7’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  FORMS SLICKENSIDES WHEN SHEARED,

DARK  GRAY. (BRENNA FORMATION)

46.7’ TO 70’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS,  DARK  GRAY. (ARGUSVILLE FORMATION)

  CL

  CH

  CH

  CH

  CH

G.S. 882.2

SPT D10 LL PLMC

27 JUL 09

2.    HOLE STABILIZED WITH 4"

09-42M

5

9

8

5

2

2

2

3

3

3

2

3

3

819.8

W. L. 875.4

NOTES:

1.    WATER LEVEL DETERMINED AFTER 18

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 869.8

CASING TO EL. 888.8

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

101

110

99

102

103

103

82

89

74

70

70

74

64

33

33

34

34

34

33

29

29

27

28

29

28

25

53

76

70

69

70

67

55

56

47

50

52

50

47

0’ TO 5.2’ (CH) FAT CLAY, MEDIUM STIFF, SPECKLED,

BROWNISH  GRAY

5.2’ TO 5.4’ (MH) SANDY ELASTIC SILT, WET,  YELLOW

5.4’ TO 9.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY, GREY AT ROOTS,  ORANGEISH  GRAY  TO

GRAY

9.6’ TO 45.1’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  FORMS SLICKENSIDES WHEN SHEARED,

DARK  GRAY. (BRENNA FORMATION)

45.1’ TO 70’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS,  DARK  GRAY. (ARGUSVILLE FORMATION)

  CH

  MH

  CH

  CH

  CH

G.S. 889.8

SPT D10 LL PLMC

27 JUL 09

2.    HOLE STABILIZED WITH 4"

09-43M

5

6

4
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0
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2

2

2

3

3

4
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US Army Corps

of Engineers

US Army Corps

of Engineers

825.0

W. L. 878.8

NOTES:

HOURS IN OPEN HOLE
BOTTOM OF HOLE EL. 870

CASING TO EL. 875.0

HIGH SOLIDS BENTONITE GROUT.

48

85

101

97

97

92

90

76

69

76

80

75

22

32

32

33

31

29

26

28

24

26

29

27

33

40

55

60

59

62

55

51

43

52

50

49

0’ TO 3.8’ (CH) FAT CLAY, SOFT, MOIST, ORGANIC WITH

ROOTS,  BROWN  TO  BROWNISH  BLACK. (ALLUVIUM)

3.8’ TO 4.9’ (CL) LEAN CLAY, SOFT, MOIST, WITH FE

NODULES, TRACE ROOTS, WITH BLACK ORGANICS,

AND WHITE SILTS,  YELLOWISH  GRAY  WITH

ORANGE. (SHERACK FORMATION)

4.9’ TO 8.3’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY, TRACE ROOTS, GREY AT ROOTS,

ORANGEISH  GRAY  TO  GRAY. (SHERACK

FORMATION)

DARK  GRAY. (BRENNA FORMATION)

38’ TO 60’ (CH) FAT CLAY, SOFT, MOIST, GRITTY, WITH

TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION)

  CH

  CL

  CH

  CH

  CH

  CH

G.S. 885.0

SPT D10 LL PLMC

28 JUL 09

14.8’ TO 38’ (CH) FAT CLAY, SOFT, MOIST,

FORMS SLICKENSIDES WHEN SHEARED,

8.3’ TO 14.8’ (CH) FAT CLAY, SOFT, MOIST, FORMS

SLICKENSIDES WHEN SHEARED, OCCASIONAL 

BREAKS ON BEDDING PLANES, ORANGEISH  

GRAY  TO  GRAY. (SHERACK FORMATION)

09-44M

3.   BORING BACKFILLED WITH TREMIED

2.   HOLE STABILIZED WITH 4"

1.   WATER LEVEL DETERMINED AFTER 5

3

5

5

0

2

2

1

2

2

3

3

2

816.5

W. L. 877.7

NOTES:

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 866.5

CASING TO EL. 876.5

HIGH SOLIDS BENTONITE GROUT.

5

6

9

5

4

6

9

1

2

2

2

2

2

2

68

58

58

55

55

58

59

91

96

80

75

72

73

68

26

27

26

26

23

23

23

30

30

29

27

27

26

26

31

33

38

36

35

36

32

60

64

59

56

52

51

50

0’ TO 1.1’ (CH) SANDY FAT CLAY, MEDIUM STIFF, DRY,

LITTLE SAND, AND GRAVEL,  BROWN. (TOPSOIL)

1.1’ TO 8.2’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

WITH ROOTS, AND FE NODULES, SOME BLACK

ORGANICS, AND WHITE SILTS,  YELLOWISH  GRAY

WITH  ORANGE

8.2’ TO 10.6’ (CH) SANDY FAT CLAY, MEDIUM STIFF,

MEALY, WITH ORGANICS,  BROWN  TO  DARK  BROWN

10.6’ TO 37.1’ (CH) SANDY FAT CLAY, MEDIUM STIFF,

MEALY, WITH ORGANICS, SOME SHELLS,  BLUEISH

GRAY. (ALLUVIUM)

37.1’ TO 53’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  FORMS SLICKENSIDES WHEN SHEARED,

DARK  GRAY. (BRENNA FORMATION)

53’ TO 70’ (CH) FAT CLAY, SOFT, MOIST, GRITTY, WITH

TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION)

  CH

  CH

  CH

  CH

  CH

  CH

G.S. 886.5

SPT D10 LL PLMC

29 JUL 09

09-45M

2.   HOLE STABILIZED WITH 4"

3.   BORING BACKFILLED WITH TREMIED

1.   WATER LEVEL DETERMINED AFTER 6

784.1

W. L. 870.6

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 858.6

CASING TO EL. 865.6

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

4

3

5

0

3

2

2

1

5

2

5

1

2

2

5

6

84

62

55

110

88

94

97

90

80

78

71

69

56

67

25

23

30

29

32

28

28

28

28

29

26

20

24

42

45

73

65

65

56

63

54

55

58

39

40

42

0’ TO 3.9’ (CH) FAT CLAY SILTY, SOFT, MOIST TO WET,

MOTTLED, LITTLE ORGANICS,  TAN  AND  BROWN.

(ALLUVIUM)

3.9’ TO 10’ (CH) FAT CLAY SILTY, SOFT TO MEDIUM

STIFF, WET, VARVED, IRON OXIDE STAINING,

YELLOWISH  BROWN. (SHERACK FORMATION)

(GLACIO-LACUSTRINE)

10’ TO 15.7’ (CH) FAT CLAY SILTY, MEDIUM STIFF TO

STIFF, WET TO SATURATED, MEALY,  SILT SEAMS,

AND CROSSBEDDING,  LIGHT  TANNISH  GRAY  AND

DARK  GRAY. (POPLER RIVER F./ WEST FARGO

MEMBER) (ALLUVIUM)

15.7’ TO 49’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKENSIDES WHEN

SHEARED,  STICKY,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

49’ TO 70.5’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKENSIDES WHEN

SHEARED,  STICKY,  DARK  GRAY. (ARGUSVILLE

FORMATION) (GLACIO-LACUSTRINE)

70.5’ TO 85’ (CH) FAT CLAY SILTY,  SAND FINE TO

COARSE, MEDIUM STIFF TO STIFF, WET, GRITTY, WITH

TILL INCLUSIONS,  DROP STONES,  BREAKS ON

BEDDING,  DARK  GRAY. (ARGUSVILLE FORMATION)

(GLACIO-LACUSTRINE)

85’ TO 89.5’ (SC) CLAYEY SAND WITH GRAVEL SILTY,

GRAY

  CH

  CH

  CH

  CH

  CH

  CH

  SC

G.S. 873.6

SPT D10 LL PLMC

29 JUL 09

2.    HOLE STABILIZED WITH 4"

09-46M

815.9

W. L. 879.2

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 865.9

CASING TO EL. 880.9

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

13

10

10

6

2

3

18

21

8

5

5

3

4

4

63

59

56

66

61

53

91

83

80

75

62

65

27

26

24

27

26

25

33

29

28

27

24

25

26

32

31

47

43

48

24

27

56

54

49

46

47

42

0’ TO 1.8’ DRY, WITH BLACK GLASSY MATERIAL,

BLACK. (FILL)

1.8’ TO 30.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

SOME SHELLS, AND ROOTS, WITH SMALL

CALCARIOUS VEINS AND BLEBS. SLIGHTLY

LAMINATED BELOW 25’,  TANNISH  BROWN  TO  GRAY.

(ALLUVIUM)

30.6’ TO 34.8’ (CH) FAT CLAY, SOFT, MOIST,

LAMINATED, WITH FINE TO MEDIUM SAND, AND

SHELLS, SANDY SEAMS WITH SHELLS,  LIGHT  GRAY

TO  DARK  GRAY

34.8’ TO 37.7’ (ML) SANDY SILT,  SAND FINE, MEDIUM

DENSE, WET,  GRAY

37.7’ TO 46.8’ (ML) SANDY SILT, MEDIUM DENSE, WET,

WITH SHELLS,  GRAY

46.8’ TO 61.5’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  FORMS SLICKENSIDES WHEN SHEARED,

DARK  GRAY. (BRENNA FORMATION)

61.5’ TO 75’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION)

  CH

  CH

  ML

  ML

  CH

  CH

G.S. 890.9

SPT D10 LL PLMC

30 JUL 09

2.    HOLE STABILIZED WITH 4"

09-47M

Final Fargo-Moorhead Metro Feasibility Report and Environmental Impact Statement 
July 2011
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Geotechnical Design and Geology
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US Army Corps

of Engineers

US Army Corps

of Engineers

812.5

W. L. 871.5

NOTES:

1.    WATER LEVEL DETERMINED AFTER 12

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 867.5

CASING TO EL. 869.5

HIGH SOLIDS BENTONITE GROUT.

8

3

16

12

4

0

2

3

3

5

2

4

4

57

40

93

109

103

102

99

98

86

66

25

24

30

36

36

31

29

31

27

26

36

41

29

47

72

72

67

66

66

55

49

0’ TO 6’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET,

MEALY, SOME ORGANICS,  BROWN. (ALLUVIUM)

6’ TO 11’ (CH) FAT CLAY SILTY, MEDIUM STIFF TO

STIFF, WET TO SATURATED, MEALY,  SILT SEAMS,

AND CROSSBEDDING,  LIGHT  TANNISH  GRAY  AND

DARK  GRAY. (POPLER RIVER F./ WEST FARGO

MEMBER) (ALLUVIUM)

11’ TO 15.8’ (ML) SILT CLAYEY, MEDIUM STIFF TO STIFF,

SATURATED, LAMINATED,  CLAY SEAMS, IRON OXIDE

STAINING,  DARK  GRAY. (POPLER RIVER F./ WEST

FARGO MEMBER) (ALLUVIUM)

15.8’ TO 18.7’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

WET TO MOIST, WITH ORGANICS,  BRENNA

CONGLOMARATES,  GRAY. (POPLER RIVER F./

HARWOOD MEMBER) (ALLUVIUM)

18.7’ TO 21.8’ (CH) FAT CLAY, MEDIUM STIFF, MOIST TO

VERY MOIST, BLOCKY,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

21.8’ TO 56’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKENSIDES WHEN

SHEARED,  STICKY,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

56’ TO 65’ (CH) FAT CLAY SILTY, SOFT, MOIST, GRITTY,

SILT NODULES,  BREAKS ON BEDDING,  DARK  GRAY.

(ARGUSVILLE FORMATION) (GLACIO-LACUSTRINE)

  CH

  CH

  ML

  CH

  CH

  CH

  CH

G.S. 877.5

SPT D10 LL PLMC

30 JUL 09

2.    HOLE STABILIZED WITH 4"

09-48M

3.    BORING BACKFILLED WITH TREMIED

816.1

W. L. 873.9

NOTES:

1.    WATER LEVEL DETERMINED AFTER 7

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 861.1

2.    HOLE STABILIZED WITH HOLLOW STEM

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

3

5

6

2

2

2

2

2

2

3

4

4

75

47

28

50

102

101

101

89

75

85

70

73

28

26

21

25

32

34

31

27

27

27

27

26

39

34

31

36

67

69

60

57

52

60

47

50

0’ TO 6.4’ (CH) FAT CLAY, MEDIUM STIFF, MOIST, LITTLE

SAND, AND GRAVEL, AND ROOTS,  DARK  BROWN

WITH  TAN. (TOPSOIL)

6.4’ TO 12.1’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

MOIST, LAMINATED, SOME ORGANIC NODULES,

YELLOWISH  GRAY  WITH  ORANGEISH  YELLOW.

(SHERACK FORMATION)

12.1’ TO 17’ (ML) SILT CLAYEY, MEDIUM STIFF, MOIST

TO WET, INTERBEDDED,  ORANGE  TO  DARK  GRAY

17’ TO 18.2’ (MH) ELASTIC SILT, SATURATED

18.2’ TO 20.9’ (ML) SILT CLAYEY, MEDIUM STIFF, MOIST

TO WET, INTERBEDDED,  ORANGE  TO  DARK  GRAY

20.9’ TO 23.6’ (CL) LEAN CLAY SILTY, MOIST,

LAMINATED, DARK GRAY

23.6’ TO 25.8’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

HIGH PLASTICITY, BLOCKY,  DARK  GRAY.

(DESSICATED BRENNA FORMATION)

25.8’ TO 54’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  FORMS SLICKENSIDES WHEN SHEARED,

DARK  GRAY. (BRENNA FORMATION)

54’ TO 65’ (CH) FAT CLAY, SOFT, MOIST, GRITTY, WITH

TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION)

  CH

  CH

  MH

  CL

  CH

  CH

  CH

G.S. 881.1

SPT D10 LL PLMC

01 AUG 09

AUGER TO EL. 871.1

09-49M

  ML
   &
CL-CH

  ML &
CL-CH

809.4

W. L. 869.4

NOTES:

1.    WATER LEVEL DETERMINED AFTER 2

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 864.4

CASING TO EL. 867.4

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

3

2

20

7

7

6

6

6

5

4

5

67

44

24

55

107

104

94

88

78

78

78

26

26

23

27

32

32

29

28

26

28

25

47

48

30

38

69

67

61

55

59

57

50

0’ TO 10’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET,

MEALY, SOME ORGANICS,  BROWN. (ALLUVIUM)

10’ TO 15.6’ (CH) FAT CLAY SILTY, SOFT TO MEDIUM

STIFF, WET TO SATURATED, VARVED,  SILT SEAMS,

HIGH ANGLE BEDDING, IRON OXIDE STAINING,

YELLOWISH  BROWN. (SHERACK FORMATION)

(GLACIO-LACUSTRINE)

15.6’ TO 21.1’ (ML) SILT CLAYEY, MEDIUM STIFF TO

STIFF, SATURATED, LAMINATED,  CLAY SEAMS,

ORGANIC NOLULES, IRON OXIDE STAINING,  LIGHT

YELLOW. (POPLER RIVER F./ WEST FARGO MEMBER)

(ALLUVIUM)

21.1’ TO 24’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET

TO MOIST, WITH ORGANICS,  BRENNA

CONGLOMARATES, IRON OXIDE STAINING,  GRAY.

(POPLER RIVER F./ HARWOOD MEMBER) (ALLUVIUM)

24’ TO 53’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKENSIDES WHEN

SHEARED,  STICKY,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

53’ TO 60’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

VERY MOIST, VARVED,  LIGHT  GRAY  AND  DARK

GRAY. (ARGUSVILLE FORMATION)

(GLACIO-LACUSTRINE)

60’ TO 65’ (CH) FAT CLAY SILTY, GRAVEL FINE SAND

FINE TO COARSE, MEDIUM STIFF TO STIFF, WET,

GRITTY, WITH TILL INCLUSIONS, AND SILT NODULES,

STICKY,  DARK  GRAY. (ARGUSVILLE FORMATION)

(GLACIO-LACUSTRINE)

  CH

  ML

  CH

  CH

  CH

  CH

G.S. 874.4

SPT D10 LL PLMC

31 JUL 09

2.    HOLE STABILIZED WITH 4"

09-50M

CH-
 CL

814.3

W. L. 873.5

NOTES:

1.    WATER LEVEL DETERMINED AFTER 6

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 864.3

CASING TO EL. 869.3

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

3

5

6

2

2

2

2

2

2

3

4

4

60

58

63

95

112

107

101

89

70

70

74

73

26

23

19

32

27

29

29

27

27

24

25

26

42

34

36

62

68

62

67

57

44

43

50

50

0’ TO 20.3’ (CH) FAT CLAY, MEDIUM STIFF, MOIST, WITH

ROOTS, ORGANIC. WITH SMALL CALCARIOUS VEINS

AND BLEBS,  DARK  BROWN  TO  GRAY. (ALLUVIUM)

20.3’ TO 46.5’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  DARK  GRAY. (BRENNA FORMATION)

46.5’ TO 65’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION)

  CH

  CH

  CH

G.S. 879.3

SPT D10 LL PLMC

01 AUG 09

2.    HOLE STABILIZED WITH 4"

09-51M

Final Fargo-Moorhead Metro Feasibility Report and Environmental Impact Statement 
July 2011
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Geotechnical Design and Geology
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US Army Corps

of Engineers

US Army Corps

of Engineers

814.3

W. L. 868.5

NOTES:

1.    WATER LEVEL DETERMINED AFTER 1

HOUR IN OPEN HOLE

BOTTOM OF HOLE EL. 864.3

CASING TO EL. 867.3

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

3

5

16

9

6

4

4

4

5

2

3

58

49

24

55

82

92

94

88

76

69

63

24

25

23

24

30

31

31

26

26

27

24

34

35

30

36

50

43

55

49

39

46

45

0’ TO 13.5’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET

TO MOIST, MEALY, SOME ORGANICS, AND ROOTS,

AND SHELLS,  BROWN. (ALLUVIUM)

13.5’ TO 16.5’ (CL) LEAN CLAY SILTY, MEDIUM STIFF,

WET TO SATURATED, VARVED,  SILT SEAMS,  HIGH

ANGLE BEDDING, IRON OXIDE STAINING,  YELLOWISH

BROWN. (SHERACK FORMATION)

(GLACIO-LACUSTRINE)

16.5’ TO 21.4’ (ML) SILT CLAYEY, MEDIUM STIFF TO

STIFF, SATURATED, LAMINATED,  CLAY SEAMS,

ORGANIC NOLULES, IRON OXIDE STAINING,  LIGHT

YELLOW. (POPLER RIVER F./ WEST FARGO MEMBER)

(ALLUVIUM)

21.4’ TO 25’ (CL) LEAN CLAY SILTY, MEDIUM STIFF TO

STIFF, WET TO MOIST, MEALY, SOME ORGANICS,

BROWN. (ALLUVIUM)

25’ TO 25.7’ (CH) FAT CLAY, MEDIUM STIFF TO MEDIUM

STIFF, MOIST TO VERY MOIST, BLOCKY,  DARK  GRAY.

(BRENNA FORMATION) (GLACIO-LACUSTRINE)

25.7’ TO 43’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKENSIDES WHEN

SHEARED,  STICKY,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

43’ TO 52.5’ (CH) FAT CLAY SILTY, SOFT TO MEDIUM

STIFF, VERY MOIST, VARVED,  BREAKS ON BEDDING,

LIGHT  GRAY  AND  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

52.5’ TO 60’ (CH) FAT CLAY SILTY, GRAVEL FINE SAND

FINE TO COARSE, MEDIUM STIFF TO STIFF, WET,

MASSIVE,  SILT NODULES,  STICKY,  DARK  GRAY.

(ARGUSVILLE FORMATION) (GLACIO-LACUSTRINE)

  CH

  CL

  ML

  CL

  CH

  CH

  CH

  CH

G.S. 874.3

SPT D10 LL PLMC

01 AUG 09

2.    HOLE STABILIZED WITH 4"

09-52M

806.9

W. L. 870.1

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 861.9

CASING TO EL. 866.9

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

6

7

7

4

2

1

2

4

3

2

2

2

50

43

48

96

106

91

104

98

80

81

73

70

75

28

20

22

30

33

30

36

35

29

26

30

25

26

39

28

27

55

59

60

70

67

56

56

53

55

49

0’ TO 11.7’ (CH) SANDY FAT CLAY, MEDIUM STIFF,

MOIST, LITTLE SAND, AND GRAVEL,  DARK  BROWN

WITH  TAN. (TOPSOIL)

11.7’ TO 19.1’ (CL) LEAN CLAY SILTY, MEDIUM STIFF,

MOIST, SOME CALCARIOUS VEINS,  TANNISH  BROWN

TO  TANNISH  GRAY. (ALLUVIUM)

19.1’ TO 56.2’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY,  CALCARIOUS BLEBS, DESSICATED TOP

1.5’, SOME SILTY PLANES BELOW 47.2’, VERY SILTY

48.9’-50.4’,  DARK  GRAY. (BRENNA FORMATION)

56.2’ TO 70’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION)

  CH

  CL

  CH

  CH

G.S. 876.9

SPT D10 LL PLMC

01 AUG 09

2.    HOLE STABILIZED WITH 4"

09-53M

HIGH SOLIDS BENTONITE GROUT.

811.7

W. L. 869.1

NOTES:

1.    WATER LEVEL DETERMINED AFTER 1

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 861.7

CASING TO EL. 863.7

3.    BORING BACKFILLED WITH TREMIED

15

12

3

4

7

19

2

3

3

4

4

4

5

60

56

52

53

56

86

77

71

56

66

68

69

24

23

23

22

25

25

27

22

23

24

21

25

34

29

33

33

35

54

55

48

43

47

45

47

0’ TO 26.3’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET

TO MOIST, MEALY, SOME ORGANICS, AND ROOTS,

AND SHELLS,  BROWN. (ALLUVIUM)

26.3’ TO 31.2’ (ML) SILT CLAYEY, MEDIUM STIFF TO

STIFF, SATURATED, LAMINATED,  CLAY SEAMS,

ORGANIC NOLULES, IRON OXIDE STAINING,  LIGHT

YELLOW. (POPLER RIVER F./ WEST FARGO MEMBER)

(ALLUVIUM)

31.2’ TO 32’ (CH) FAT CLAY, MEDIUM STIFF, MOIST TO

VERY MOIST, BLOCKY,  DARK  GRAY. (DESSICATED

BRENNA FORMATION) (GLACIO-LACUSTRINE)

32’ TO 47.8’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKENSIDES WHEN

SHEARED,  STICKY,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

47.8’ TO 57.3’ (CH) FAT CLAY SILTY, SOFT, VERY MOIST,

VARVED,  BREAKS ON BEDDING,  LIGHT  GRAY  AND

DARK  GRAY. (BRENNA FORMATION)

(GLACIO-LACUSTRINE)

57.3’ TO 65’ (CH) FAT CLAY SILTY, GRAVEL FINE SAND

FINE TO COARSE, MEDIUM STIFF TO STIFF, WET,

GRITTY, WITH TILL INCLUSIONS,  STICKY,  SILT

NODULES,  DARK  GRAY. (ARGUSVILLE FORMATION)

(GLACIO-LACUSTRINE)

  CH

  ML

  CH

  CH

  CH

  CH

G.S. 876.7

SPT D10 LL PLMC

03 AUG 09

2.    HOLE STABILIZED WITH 4"

09-54M

821.8

W. L. 876.6

NOTES:

1.    WATER LEVEL DETERMINED AFTER 7

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 866.8

CASING TO EL. 871.8

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

8

11

9

8

5

6

7

2

2

4

3

4

61

55

59

49

62

107

106

104

78

72

27

15

20

21

20

36

35

34

29

27

32

27

31

28

28

63

67

63

55

49

0’ TO 11.5’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

DARK  BROWN  TO  BROWN. (ALLUVIUM)

11.5’ TO 30.4’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

WITH CALCARIOUS VEINS,  TANNISH  BROWN  TO

TANNISH  GRAY. (ALLUVIUM)

30.4’ TO 35.7’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED,  TANNISH  BROWN  AND  GRAY

35.7’ TO 53.2’ (CH) FAT CLAY, SOFT, MOIST, HIGH

PLASTICITY, OCCASIONAL CALCARIOUS BLEBS,

DESSICATED TOP 2’, SOME SILTY PLANES BELOW

47.2’, VERY SILTY 48.9’-50.4’,  DARK  GRAY. (BRENNA

FORMATION)

53.2’ TO 60’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION)

  CH

  CH

  CH

  CH

  CH

G.S. 881.8

SPT D10 LL PLMC

03 AUG 09

2.    HOLE STABILIZED WITH 4"

09-55M
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fi

US Army Corps

of Engineers

US Army Corps

of Engineers

850.9

NOTES:

CASING TO EL. 898.9

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

65

59

58

65

59

87

65

65

69

49

20

23

24

23

22

20

23

23

25

28

22

16

28

30

26

28

33

47

40

43

40

33

13

0’ TO 0.5’ (CL) SANDY LEAN CLAY

0.5’ TO 24’ (CH) FAT CLAY, MEDIUM STIFF, MOIST, WITH

SILT STRATA OR LENSES, IRON OXIDE STAINING,

WITH WHITE SILT WORMS, BROWN. (ALLUVIUM)

24’ TO 27.6’ (ML & CH) SILT, MEDIUM STIFF, MOIST,

RIBBONED/MARBLED TO LAMINATED, TAN AND

BROWN. (SHERACK FORMATION)

27.6’ TO 30’ (CH) FAT CLAY, SOFT, MOIST, IRON OXIDE

STAINING, DARK GRAY WITH ORANGE. (BRENNA

FORMATION)

30’ TO 58’ (CH) FAT CLAY, SOFT, MOIST, VARVED TO

LAMINATED, WITH DROP STONES, AND TILL

INCLUSIONS, AND SAND STRATA OR LENSES, DARK

GRAY. (ARGUSVILLE FORMATION)

  CL

  CH

  ML
& CH

  CH

  CH

G.S. 908.9

SPT D10 LL PLMC

2.    HOLE STABILIZED WITH 4"

09-57M

1.    WATER LEVEL NOT DETERMINED

10

10

16

16

15

6

6

4

5

5

29

775.3

W. L. 876.7

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 857.3

CASING TO EL. 872.3

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

9

13

9

12

11

8

6

5

4

3

5

4

4

4

3

3

5

5

10

46

21

75

68

76

64

102

106

97

114

97

85

116

103

97

86

64

30

34

28

30

32

31

40

36

36

36

35

32

32

31

30

30

27

17

16

35

28

44

36

60

67

63

72

59

55

66

61

62

53

50

18

20

0’ TO 0.6’ (GC) CLAYEY GRAVEL SANDY, GRAVEL FINE

SAND FINE TO MEDIUM, DENSE, MOIST,  ROAD FILL,

BROWN. (FILL)

0.6’ TO 2.5’ (TOPSOIL)

2.5’ TO 6.3’ (CL) LEAN CLAY SILTY, MEDIUM STIFF,

MOIST TO WET, LITTLE ROOTS,  BROWN. (ALLUVIUM)

6.3’ TO 18’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET

TO SATURATED, VARVED,  SILT SEAMS, IRON OXIDE

STAINING,  BROWN. (SHERACK FORMATION)

(GLACIO-LACUSTRINE)

18’ TO 26.3’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET,

BLOCKY,  MEALLY,  BROWN. (POPLER RIVER F./

HARWOOD MEMBER) (ALLUVIUM)

26.3’ TO 70’ (CH) FAT CLAY, SOFT, MOIST TO WET,

BREAKS ON OCCASIONAL BEDDING PLANE, DARK

GRAY. (BRENNA FORMATION) (GLACIO-LACUSTRINE)

70’ TO 93’ (CH/CL) FAT CLAY/LEAN CLAY SILTY,

GRAVEL FINE SAND FINE TO COARSE, SOFT TO

MEDIUM STIFF, MOIST TO WET,  DROP STONES, AND

TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (GLACIO-LACUSTRINE)

93’ TO 107’ (CL) LEAN CLAY WITH SAND SILTY, GRAVEL

FINE TO COARSE SAND FINE TO COARSE, STIFF,

MOIST TO SATURATED, HOMOGENEOUS,  SAND

  GC

  CL

  CH

  CH

  CH

  CL

G.S. 882.3

SPT D10 LL PLMC

SEAMS OR POCKETS,  GRAY. (UNIT "A" TILL) 

2.    HOLE STABILIZED WITH 4"

09-58M

CH/
 CL

841.2

W. L. 901.8

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

CASING TO EL. 906.2

OFFSET HOLE

4.   BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

71

81

83

76

78

82

78

59

76

92

56

67

78

52

26

22

26

26

24

28

29

31

25

27

29

25

28

23

17

15

33

36

47

49

44

42

44

38

45

49

35

45

47

28

18

0’ TO 7.7’ (CH) FAT CLAY, MEDIUM STIFF, MOIST, BLACK

TO GRAYISH BROWN

7.7’ TO 30’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY TO VARED, WITH GYPSUM CRYSTALS, AND

FE NODULES, IRON OXIDE STAINING, ORANGEISH

BROWN AND DARK GRAY. (DESSICATED BRENNA

FORMATION)

30’ TO 38’ (CH) FAT CLAY, SOFT, MOIST, VARVED,

DROP STONES, AND TILL INCLUSIONS, GRITTY, DARK

GRAY. (ARGUSVILLE FORMATION)

38’ TO 41.8’ (CH) FAT CLAY, SOFT, MOIST, VARVED TO

LAMINATED,  SILT STRATA OR LENSES, DARK GRAY.

(ARGUSVILLE FORMATION)

41.8’ TO 69.6’ (CH-CL) FAT CLAY, SOFT, MOIST,

VARVED,  DROP STONES, AND TILL INCLUSIONS,

GRITTY, DARK GRAY. (ARGUSVILLE FORMATION)

69.6’ TO 75’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, GRAY. (UNIT "A" TILL)

  CH

  CH

  CH

  CH

  CL

G.S. 916.2

SPT D10 LL PLMC

2.    HOLE STABILIZED WITH 4"

09-59M

CH-
 CL

3.   UNDISTURBED SAMPLES TAKEN IN

03 DEC 09

7

7

5

7

7

6

4

4

4

5

5

7

6

12

49

795.3

NOTES:

CASING TO EL. 877.3

OFFSET HOLE

4.   BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

5

7

7

6

5

6

6

6

6

4

6

9

12

14

45

22

20

80

69

108

100

89

95

95

106

88

72

30

33

29

28

24

40

37

37

37

37

36

29

28

16

16

17

38

32

52

52

54

51

59

62

50

49

19

20

17

12

0’ TO 3.1’ ROAD FILL

3.1’ TO 5.2’ (TOPSOIL)

5.2’ TO 10’ (CL) LEAN CLAY SILTY, MEDIUM STIFF,

MOIST TO WET, LITTLE ROOTS,  BROWN. (ALLUVIUM)

10’ TO 36’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET

TO SATURATED, VARVED, IRON OXIDE STAINING,

REDDISH  BROWN. (SHERACK FORMATION)

(GLACIO-LACUSTRINE)

36’ TO 58’ (CH) FAT CLAY SILTY, MEDIUM STIFF, MOIST

TO WET, VARVED,  SLICKS IN ZONES,  LAMINATED IN

ZONES,  GRADATIONAL WITH SHERACK FM., IRON

OXIDE STAINING,  REDDISH  BROWN  TO  DARK  GRAY.

(BRENNA FORMATION) (GLACIO-LACUSTRINE)

58’ TO 65’ (CH/CL) FAT CLAY/LEAN CLAY SILTY,

GRAVEL FINE SAND FINE TO COARSE, MEDIUM STIFF

TO STIFF, VERY MOIST TO SATURATED, STRATIFIED,

SOME VARVED,  TILL INCLUSIONS,  DROP STONES,

DARK  GRAY. (LACUSTRINE)

65’ TO 75.2’ (CL) SANDY LEAN CLAY WITH GRAVEL

SILTY, GRAVEL FINE TO COARSE SAND FINE TO

COARSE, MEDIUM STIFF TO STIFF, VERY MOIST TO

WET, HOMOGENEOUS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (TILL)

75.2’ TO 76.1’ (SP-SM) POORLY GRADED SAND WITH

SILT SILTY,  SAND FINE TO MEDIUM, DENSE, WET,

DARK  GRAY

76.1’ TO 90’ (CL) SANDY LEAN CLAY WITH GRAVEL

SILTY, GRAVEL FINE TO COARSE SAND FINE TO

COARSE, VERY STIFF TO HARD, VERY MOIST TO WET,

HOMOGENEOUS,  DARK  GRAY. (ARGUSVILLE

  CL

  CH

  CH

  CL

SP-SM

  CL

G.S. 887.3

SPT D10 LL PLMC

03 DEC 09

2.    HOLE STABILIZED WITH 4"

09-60M

CH/
 CL

FORMATION) 

3.   UNDISTURBED SAMPLES TAKEN IN

1.    WATER LEVEL NOT DETERMINED
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US Army Corps

of Engineers

US Army Corps

of Engineers

843.2

NOTES:

CASING TO EL. 908.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

85

87

91

83

88

80
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84

78

79

82

28

29

29

30

23
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26

24

27

24

24

25

25

25

16

42

35

43

47

48

46

45

56

51

46

51

54

49

15

0’ TO 7.4’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MEALY, WITH ROOTS, AND SILT INCLUSIONS, AND SILT

VEINS, BLACK TO BROWNISH GRAY. (TOPSOIL)

7.4’ TO 23.5’ (CH) FAT CLAY, SOFT, MOIST, WITH

GYPSUM CRYSTALS, AND FE NODULES, IRON OXIDE

STAINING, ORANGEISH BROWN TO GRAY.

(DESSICATED BRENNA FORMATION)

23.5’ TO 37’ (CH) FAT CLAY, SOFT, MOIST, VARVED,

DARK GRAY. (BRENNA FORMATION)

37’ TO 66.9’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH DROP STONES, AND TILL INCLUSIONS, WITH

SILTY OXIDIZED ZONES, DARK GRAY. (ARGUSVILLE

FORMATION)

66.9’ TO 75’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CH

  CH

  CH

  CH

  CL

G.S. 918.2

SPT D10 LL PLMC

2.    HOLE STABILIZED WITH 4"

HARD, MOIST, GRAY. (UNIT "A" TILL) 

09-61M

1.    WATER LEVEL NOT DETERMINED

5

7

6

5

6

6

6

4

4

4

5

4

3

37

120

04 DEC 09

808.6

W. L. 885.3

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS

BOTTOM OF AUGER EL.  893.1

BOTTOM OF HOLE EL. 868.1

CASING TO EL. 883.1

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

4

9

5

6

6

4

4

4

4

4

5

6

6

7

10

58

74

81

74

115

100

98

104

102

96

88

86

28

30

40

26

25

35

42

38

36

38

33

35

32

33

17

16

17

34

34

46

60

58

53

61

62

68

50

59

20

18

19

0’ TO 0.7’ (GC) CLAYEY GRAVEL WITH SAND, DENSE,

DRY,  ROAD BED,  BROWN. (FILL)

0.7’ TO 3.7’ (OL/OH) ORGANIC SOIL, MEDIUM STIFF,

TOP SOIL,  BLACK. (FILL)

3.7’ TO 8’ (CL) LEAN CLAY SILTY, MEDIUM STIFF, MOIST

TO WET, LITTLE ROOTS,  BROWN. (ALLUVIUM)

8’ TO 18’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET TO

SATURATED, VARVED,  GYPSUM CRYSTALLS, IRON

OXIDE STAINING,  REDDISH  BROWN. (SHERACK

FORMATION) (GLACIO-LACUSTRINE)

18’ TO 66.8’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

MOIST TO WET, VARVED,  SLICKS IN ZONES,

LAMINATED IN ZONES,  GRADATIONAL WITH SHERACK

FM., IRON OXIDE STAINING,  REDDISH  BROWN  TO

DARK  GRAY. (BRENNA FORMATION)

(GLACIO-LACUSTRINE)

66.8’ TO 84.5’ (CL) SANDY LEAN CLAY WITH GRAVEL

SILTY, GRAVEL FINE TO COARSE SAND FINE TO

COARSE, VERY STIFF TO HARD, VERY MOIST TO WET,

  GC

OL/OH

  CL

  CH

  CH

  CL

G.S. 893.1

SPT D10 LL PLMC

2.    HOLE STABILIZED WITH 4"

09-62M

HOMOGENEOUS,  DARK  GRAY. (UNIT "A" TILL)

829.7

NOTES:

CASING TO EL. 893.7

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

83

110

100

94

87

91

95

78

77

33

26

32

41

29

35

31

31

34

35

35

29

26

17

17

17

21

37

48

52

56

56

66

62

52

50

22

21

20

19

0’ TO 8.4’ (CH) FAT CLAY, MOIST, BLOCKY TO MEALY,

OCCASIONAL SAND, AND GRAVEL, DARK BROWNISH

BLACK. (TOPSOIL)

8.4’ TO 12.8’ (CH) FAT CLAY, MOIST, MEALY, WITH

GYPSUM CRYSTALS, BROWNISH GRAY. (ALLUVIUM)

12.8’ TO 20’ (CH) FAT CLAY, MOIST, BLOCKY, WITH

GYPSUM CRYSTALS, ORANGEISH BROWN AND GRAY.

(DESSICATED BRENNA FORMATION)

20’ TO 35’ (CH) FAT CLAY, MOIST,  FORMS

SLICKENSIDES WHEN SHEARED, WITH SILT STRATA

OR LENSES, DARK GRAY. (BRENNA FORMATION)

35’ TO 52.5’ (CH) FAT CLAY, MOIST,  FORMS

SLICKENSIDES WHEN SHEARED, WITH DROP STONES,

AND TILL INCLUSIONS, DARK GRAY. (ARGUSVILLE

FORMATION)

52.5’ TO 64.7’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF TO VERY STIFF, MOIST, STIFF TILL, DARK GRAY.

(TILL)

64.7’ TO 74’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, DARK GRAY. (UNIT "A" TILL) (TILL)

  CH

  CH

  CH

  CH

  CH

  CL

  CL

G.S. 903.7

SPT D10 LL PLMC

2.    HOLE STABILIZED WITH 4"

09-63M

1.    WATER LEVEL NOT DETERMINED

6

6

9

6

4

3

3

3

3

4

5

13

14

80

110

05 DEC 09

817.1

W. L. 893.3

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS

BOTTOM OF AUGER EL.  888.3

BOTTOM OF HOLE EL. 883.3

CASING TO EL. 888.3

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

10

10

9

5

6

7

5

4

4

4

4

4

2

9

90

68

80

83

26

120

105

104

113

109

107

90

81

86

30

33

24

31

19

34

33

33

32

30

31

31

30

28

17

20

32

39

33

64

56

63

67

59

68

61

58

574

21

18

0’ TO 1.2’ ROAD FILL

1.2’ TO 2.9’ (OL/OH) ORGANIC SOIL, MEDIUM STIFF,

TOP SOIL,  BLACK. (FILL)

2.9’ TO 9.7’ (CL) LEAN CLAY SILTY, MEDIUM STIFF,

MOIST TO WET, LITTLE ROOTS,  BROWN. (ALLUVIUM)

9.7’ TO 12.5’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET

TO SATURATED, VARVED,  GYPSUM CRYSTALLS, IRON

OXIDE STAINING,  REDDISH  BROWN. (SHERACK

FORMATION) (GLACIO-LACUSTRINE)

12.5’ TO 13.3’ (CH/CL) FAT CLAY/LEAN CLAY SILTY,

MEDIUM STIFF, VERY MOIST, MEALY,  REDDISH

BROWN. (ALLUVIUM)

13.3’ TO 14.2’ (SP-SM) POORLY GRADED SAND WITH

SILT,  SAND FINE TO MEDIUM, LOOSE, SATURATED,

IRON OXIDE STAINING,  DARK  REDDISH  BROWN.

(POPLER RIVER F./ WEST FARGO MEMBER)

(ALLUVIUM)

14.2’ TO 67.7’ (CH) FAT CLAY, MEDIUM STIFF TO

MEDIUM STIFF, MOIST TO VERY MOIST, BLOCKY,

DARK  GRAY. (BRENNA FORMATION)

(GLACIO-LACUSTRINE)

67.7’ TO 81.2’ (CL) SANDY LEAN CLAY WITH GRAVEL

SILTY, GRAVEL FINE TO COARSE SAND FINE TO

COARSE, VERY STIFF TO HARD, VERY MOIST TO WET,

HOMOGENEOUS,  DARK  GRAY. (UNIT "A" TILL) (TILL)

OL/OH

  CL

  CH

CH/CL

SP-SM

  CH

  CL

G.S. 898.3

SPT D10 LL PLMC

2.    HOLE STABILIZED WITH 4"

09-64M
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fi

US Army Corps

of Engineers

US Army Corps

of Engineers

825.6

NOTES:

CASING TO EL. 892.6

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

7

6

10

11

10

7

5

3

3

3

4

4

12

49

34

42

78

70

80

111

114

105

97

87

40

39

15

21

24

26

27

38

36

39

34

32

18

17

19

28

32

32

37

54

64

62

63

50

30

20

0’ TO 4.7’ (CL) LEAN CLAY WITH SAND SILTY,  SAND

FINE, MEDIUM STIFF, MOIST,  TAN. (FILL)

4.7’ TO 6.5’ (OL/OH) ORGANIC SOIL, MEDIUM STIFF,

TOP SOIL,  BLACK. (FILL)

6.5’ TO 17’ (CL) SANDY LEAN CLAY SILTY,  SAND FINE,

MEDIUM STIFF, MOIST TO SATURATED, IRON OXIDE

STAINING,  TANNISH  BROWN. (ALLUVIUM)

17’ TO 30’ (CL) LEAN CLAY SILTY, MEDIUM STIFF, MOIST

TO WET, MEALY, LITTLE GYPSUM CRYSTALLS,

BROWN. (ALLUVIUM)

30’ TO 36.5’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

MOIST TO WET, DESSICATED,  VARVED,  PURPLEISH

BROWN  TO  DARK  GRAY. (BRENNA FORMATION)

(GLACIO-LACUSTRINE)

36.5’ TO 62’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, TRACE SILT,  FORMS SLICKS WHEN SHEARED,

STICKY, NO STAINING,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

62’ TO 75’ (CL) SANDY LEAN CLAY WITH GRAVEL SILTY,

GRAVEL FINE TO COARSE SAND FINE TO COARSE,

VERY STIFF TO HARD, VERY MOIST TO WET,

  CL

OL/OH  CL

  CL

  CH

  CH

  CL

G.S. 902.6

SPT D10 LL PLMC

FARGO

2.    HOLE STABILIZED WITH 4"

09-65M

HOMOGENEOUS,  DARK  GRAY. (UNIT "A" TILL)

1.    WATER LEVEL NOT DETERMINED

828.2

W. L. 909.8

1.    WATER LEVEL DETERMINED AFTER 48

HOURS IN OPEN HOLE

CASING TO EL. 905.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

10

5

8

6

6

5

5

8

8

8

6

7

34

75

95

78

73

87

80

83

64

56

63

56

68

67

91

27

19

30

24

29

26

26

22

24

27

26

26

25

28

15

12

16

38

38

44

47

39

40

38

38

42

39

40

31

15

15

0’ TO 7.9’ (CH) SANDY FAT CLAY WITH GRAVEL, MOIST,

FEW SANDS AND GRAVELS TOP 1.0’, BLACK. (FILL)

7.9’ TO 46.5’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MOTTLED, WITH GYPSUM IN FLUID FRACTURES, IRON

OXIDE STAINING, VARVED. GETS SILTY BELOW 25’,

FEW SILT SEAMS 34.0’-37.0’.  DESSICATED. OXIDIZED,

DARK  ORANGEISH  GRAY. (BRENNA FORMATION)

46.5’ TO 63.8’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

WITH TILL INCLUSIONS, AND SAND, VARVED.

DESSICATED,  GRAY. (ARGUSVILLE FORMATION)

63.8’ TO 87’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF, WET TO MOIST, WITH SILT AND SAND

OUTWASH LAYERS,  GRAY. (UNIT "A" TILL) (TILL)

  CH

  CH

  CH

  CL

G.S. 915.2

SPT D10 LL PLMC

08 MAY 10 FARGO

10-66M

2.    HOLE STABILIZED WITH 4"

NOTES:

836.5

W. L. 908.4

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

CASING TO EL. 907.5

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

9

6

10

4

4

4

5

5

5

5

4

4

34

44

184

102

74

71

76

76

78

74

91

69

57

81

76

71

59

21

25

26

33

27

26

25

26

30

23

22

30

21

33

27

16

19

35

41

44

43

48

47

42

40

50

48

50

47

41

12

14

0’ TO 5.2’ (CH) FAT CLAY, STIFF, MOIST, TRACE

CALCARIOUS BLEBS, AND ROOTS, WITH LIGHT

BROWN MOTTLING AND FEW LIGHT GRAY

LAMINATIONS, BLACK WITH LIGHT GRAY. (TOPSOIL)

5.2’ TO 25.2’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MOTTLED, WITH GYPSUM IN FLUID FRACTURES, IRON

OXIDE STAINING, VARVED. DESSICATED OXIDIZED

BRENNA,  DARK  ORANGEISH  GRAY. (BRENNA

FORMATION)

25.2’ TO 27.2’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

VARVED,  GRAY. (BRENNA FORMATION)

27.2’ TO 45.6’ (CH) FAT CLAY, SOFT, MOIST, FORMS

SLICKENSIDES WHEN SHEARED.  FEW SANDS 31.2’ TO

34.1’,  GRAY. (BRENNA FORMATION)

45.6’ TO 65’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS, AND SAND, GRITTY AND STICKY,  GRAY.

(ARGUSVILLE FORMATION)

65’ TO 81’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF, MOIST, WITH SILT AND SAND OUTWASH

  CH

  CH

  CH

  CH

  CH

G.S. 917.5

SPT D10 LL PLMC

10 MAY 10 FARGO

10-68M

2.    HOLE STABILIZED WITH 4"

LAYERS,  GRAY. (UNIT "A" TILL) 

NOTES:

CL-
 ML

771.4

W. L. 883.23

NOTES:

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 876.53

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

16

28

23

33

12

13

10

12

13

9

8

10

9

9

10

10

47

52

82

97

53

78

100

76

73

73

92

100

104

116

99

98

96

108

109

101

98

88

90

85

23

75

22

32

32

13

12

13

25

23

22

30

30

29

39

34

30

33

35

33

30

33

23

28

22

20

32

16

14

17

10

12

12

37

32

35

38

52

57

61

62

52

57

66

59

58

60

49

50

50

31

52

18

17

25

11

11

10

9

0’ TO 1.3’ (CL) LEAN CLAY WITH SAND, GRAVEL FINE ,

STIFF, MOIST, SOME ROOTS, SOME ORGANICS,

TOPSOIL/FILL, DARK BROWN. (FILL)

1.3’ TO 14.7’ (CH) FAT CLAY, STIFF, MOIST, LAMINATED,

14.7’ TO 18.4’ (CH) FAT CLAY, STIFF, WET,

DESSICATED, SOME CALCARIOUS VEINS, WITH

CALCAREOUS STRINGERS, GRAY. (DESSICATED

BRENNA FORMATION)

18.4’ TO 79.8’ (CH) FAT CLAY, STIFF, MOIST TO WET,

DROP STONE, SLIGHTLY OXIDIZED AT 18.4’,

LAMINATIONS AT 28.6’. NO FE STAINING AFTER 45’.

79.8’ TO 82.9’ (MH) SILT, SOFT, WET, LAMINATED,

TRACE FINE GRAVEL, ZONE OF GRAY AND SILTY CLAY

82’ TO 82.4’, SILTY APPEARANCE WHEN SHEARED,

GRAY AND LIGHT GRAY

82.9’ TO 98’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , HARD, MOIST, TRACE SILT,

GRAY. (UNIT "A" TILL)

98’ TO 114.3’ (SM) SILTY SAND WITH GRAVEL, GRAVEL

FINE TO COARSE SAND FINE, HARD, TRACE CLAY,

GRAY

  CL

  CH

  CH

  CH

  CL

G.S. 885.7

SPT D10 LL PLMC

10 MAY 10 FARGO

SOME ORGANICS, IRON OXIDE STAINING, WEATHERED. 

ORGANICS DECREASE WITH DEPTH. SILT LAMINATIONS

GRAY AND BLACK TO BROWN. (SHERACK FORMATION)

SLICKENSIDED, SOME CALCARIOUS VEINS, OCCASIONAL

SOME DARK GRAY MOTTLING AT 55.4’, 

BROWNISH GRAY. (BRENNA FORMATION)

SM SEAM AT 72.1’, SOME LAMINATIONS BELOW 79.4’, 

10-67M

CASING TO EL. 875.7

2.    HOLE STABILIZED WITH 4"

1.    WATER LEVEL DETERMINED AFTER 28

ML-
 CH

SM-ML
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US Army Corps

of Engineers

US Army Corps

of Engineers

805.6

W. L. 888.8

NOTES:

1.    WATER LEVEL DETERMINED AFTER 30

HOURS IN OPEN HOLE

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

9

7

7

5

5

4

3

2

2

1

1

1

1

9

56

65

39

99

136

81

99

112

108

92

113

117

108

104

92

105

75

31

34

29

35

40

34

30

31

29

30

30

32

29

26

18

14

33

42

60

67

56

71

66

60

61

61

56

51

20

14

0’ TO 1.1’ (CH) FAT CLAY, MOIST, (FILL)

1.1’ TO 6.4’ (CH) FAT CLAY, SOFT, MOIST, DARK

BROWN TO BLACK. (TOPSOIL)

6.4’ TO 10.8’ (CH) FAT CLAY, MOIST, DISTURBED TO

9.3’, LAMINATED BELOW.  ML SEAM 10.7’,  YELLOWISH

GRAY. (SHERACK FORMATION)

10.8’ TO 17.1’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MOTTLED, WITH GYPSUM IN FLUID FRACTURES, IRON

OXIDE STAINING, VARVED. DESSICATED OXIDIZED

BRENNA,  DARK  ORANGEISH  GRAY. (BRENNA

FORMATION)

17.1’ TO 22’ (CH) FAT CLAY, SOFT, MOIST, MOTTLED,

WITH GYPSUM IN FLUID FRACTURES, IRON OXIDE

STAINING, OXIDIZED BRENNA- OCCASIONALLY

VARVED,  DARK  ORANGEISH  GRAY. (BRENNA

FORMATION)

22’ TO 46’ (CH) FAT CLAY, SOFT, MOIST, FORMS

SLICKENSIDES WHEN SHEARED,  GRAY. (BRENNA

FORMATION)

46’ TO 69.3’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS, AND SAND, GRITTY AND STICKY,  GRAY.

(ARGUSVILLE FORMATION)

69.3’ TO 89.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF, MOIST, WITH SILT AND SAND OUTWASH

  CH

  CH

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 895.1

SPT D10 LL PLMC

10-69M
11 MAY 10

  CL

  CL

  CL

LAYERS,  GRAY. (UNIT "A" TILL)

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 885.1

797.1

W. L. 893.2

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

11

10

10

6

6

5

5

4

4

4

4

2

8

15

37

65

92

50

51

88

75

73

73

102

111

107

92

118

115

107

102

91

76

33

30

28

45

30

21

26

30

29

31

30

23

17

28

28

27

24

23

15

16

34

40

37

37

46

52

55

55

67

61

65

62

51

51

38

19

17

37

0’ TO 5.4’ (CH) FAT CLAY, MOIST, (TOPSOIL)

5.4’ TO 12.6’ (CH) FAT CLAY, MOIST, MEALY, WITH SILTY

ZONES AND SOME IRON OXIDE STAINING.  LAMINATED

10.0’ TO 11.2’,  YELLOWISH  GRAY. (SHERACK

FORMATION)

12.6’ TO 23.2’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MOTTLED, WITH GYPSUM IN FLUID FRACTURES, IRON

OXIDE STAINING, VARVED. PRECIPITATE STRINGERS

UP TO 1/4" IN DIAMETER.  DESSICATED, OXIDIZED,

DARK  ORANGEISH  GRAY. (BRENNA FORMATION)

23.2’ TO 45.7’ (CH) FAT CLAY, SOFT, MOIST, FORMS

SLICKENSIDES WHEN SHEARED,  GRAY. (BRENNA

FORMATION)

45.7’ TO 63.9’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS, AND SAND, GRITTY AND STICKY,  GRAY.

(ARGUSVILLE FORMATION)

63.9’ TO 73.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

SOFT, MOIST,  GRAY. (UNIT "A" TILL) (TILL)

73.5’ TO 99.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF, MOIST, WITH SILT AND SAND OUTWASH

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 896.6

SPT D10 LL PLMC

10-71M
17 MAY 10

  CL

  CL

  CL

  CL

  CL

  CL

LAYERS,  GRAY. (UNIT "A" TILL)

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 886.6

833.3

W. L. 910.34

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 908.84

CASING TO EL. 908.3

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

17

10

17

16

14

12

12

10

8

10

10

9

11

29

104

67

86

84

72

77

74

84

75

81

85

72

79

65

91

73

86

47

25

32

21

23

26

29

26

25

26

28

26

25

29

28

24

26

14

38

36

34

41

48

42

44

43

44

45

43

55

48

58

43

17

17

17

23

0’ TO 3.4’ (OH) ORGANIC SILTY CLAY, STIFF, VERY

MOIST, BLOCKY, SOME ROOTS, TRACE FINE GRAVEL,

SOME ORGANICS, BLACK AND GRAY

3.4’ TO 23.7’ (CH) FAT CLAY, STIFF, VERY MOIST,

TRACE CALCARIOUS VEINS, OXIDIZED. FEW

LAMINATIONS 13.2’-16.5’, GRAY TO DARK GRAY.

(BRENNA FORMATION)

23.7’ TO 66.9’ (CH) FAT CLAY, STIFF, VERY MOIST,

TRACE CALCARIOUS VEINS, IRON OXIDE STAINING,

SILTY SLICKENSIDED APPEARANCE WHEN SHEARED,

BROWN TO BROWNISH GRAY. (BRENNA FORMATION)

66.9’ TO 67.6’ (MH) CLAYEY SILT, STIFF, WET,

LAMINATED, GRAY AND LIGHT GRAY

67.6’ TO 72.7’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , VERY STIFF TO HARD,

WET, GRAY. (UNIT "A" TILL)

72.7’ TO 83.7’ (SP) POORLY GRADED SAND,  SAND FINE

TO MEDIUM, VERY DENSE, WET, TRACE SILT

83.7’ TO 85’ (ML) SANDY SILT, HARD, MOIST,

LAMINATED, TRACE FINE SAND, GRAY

  CH

  CH

  MH

  CL

  SP

  ML

G.S. 918.3

SPT D10 LL PLMC

12 MAY 10

2.    HOLE STABILIZED WITH 4"

10-70M

  CH

800.0

W. L. 889.33

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 887.73

CASING TO EL. 884.0

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

15

23

16

10

8

10

6

7

9

6

6

7

8

7

9

79

111

48

64

81

74

74

60

98

110

114

103

98

100

115

116

109

105

98

90

99

84

29

33

34

29

26

25

35

40

29

32

33

33

27

35

33

29

29

32

30

28

16

17

35

34

33

36

41

55

63

56

61

59

63

65

63

55

54

57

59

61

17

14

MOTTLED, SOME ORGANICS, TRACE SILT

LAMINATIONS, BLACK MOTTLED WITH BROWN.

(TOPSOIL)

5.2’ TO 8.8’ (CH) FAT CLAY, STIFF, MOIST, TRACE

ORGANICS, BROWN AND GRAY. (FILL)

8.8’ TO 13.2’ (CH) FAT CLAY, STIFF, MOIST TO WET,

MOTTLED, TRACE CALCARIOUS VEINS, GRAY

MOTTLED WITH BROWN. (SHERACK FORMATION)

13.2’ TO 48.2’ (CH) FAT CLAY, STIFF, VERY MOIST,

MOTTLED, TRACE CALCARIOUS VEINS, IRON OXIDE

STAINING, SILT LAMINATIONS, BLOCKY, GRAY

MOTTLED WITH BROWN. (BRENNA FORMATION)

48.2’ TO 74.6’ (CH) FAT CLAY, STIFF, WET, TRACE FINE

GRAVEL, TRACE TILL INCLUSIONS, GRAY.

(ARGUSVILLE FORMATION)

74.6’ TO 82.8’ (CL) SANDY LEAN CLAY WITH GRAVEL,

SAND FINE TO MEDIUM, DENSE, WET, SOFT TILL,

GRAY. (UNIT "A" TILL) (TILL)

DENSE, WET, SOME FINE SAND, GRAY

88’ TO 94’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE SAND FINE TO MEDIUM,

DENSE, MOIST, GRAY

  CH

  CH

  CH

  CH

  CL

  CL

G.S. 894.0

SPT D10 LL PLMC

18 MAY 10

2.    HOLE STABILIZED WITH 4"

10-72M

CH 0’ TO 5.2’ (CH) SILTY, ORGANIC CLAY, STIFF, DRY,

  SC

82.8’ TO 88’ (SC) CLAYEY SAND WITH GRAVEL, VERY
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US Army Corps

of Engineers

US Army Corps

of Engineers

787.4

W. L. 879.5

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

4

5

4

4

2

4

3

3

4

5

3

11

58

72

60

26

43

131

117

55

109

112

107

96

112

102

122

113

120

103

96

93

87

26

26

33

33

30

31

30

35

35

33

34

35

29

35

30

29

30

35

16

15

19

18

41

46

62

58

54

70

63

74

62

68

61

59

60

64

19

18

18

22

0’ TO 0.3’  BLACK. (TOPSOIL)

0.3’ TO 3.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MOTTLED, WITH GYPSUM IN FLUID FRACTURES, IRON

OXIDE STAINING, VARVED. DESSICATED, OXIDIZED,

DARK  ORANGEISH  GRAY. (DESSICATED BRENNA

FORMATION)

3.6’ TO 20’ (CH) FAT CLAY, SOFT, MOIST, MOTTLED,

WITH GYPSUM IN FLUID FRACTURES, IRON OXIDE

STAINING, OXIDIZED- OCCASIONALLY VARVED,  DARK

ORANGEISH  GRAY. (BRENNA FORMATION)

20’ TO 41.5’ (CH) FAT CLAY, SOFT, MOIST, FORMS

SLICKENSIDES WHEN SHEARED,  GRAY. (BRENNA

FORMATION)

41.5’ TO 62.6’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS, AND SAND, GRITTY AND STICKY,  GRAY.

(ARGUSVILLE FORMATION)

62.6’ TO 96.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST, WITH SILT AND SAND OUTWASH

LAYERS,  GRAY. (UNIT "A" TILL)

  CH

  CH

  CH

  CH

  CL

G.S. 883.9

SPT D10 LL PLMC

10-73M
18 MAY 10

  CL

  CL

  CL

  CL

  CL

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 873.9

790.6

W. L. 884

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

10

8

4

5

3

3

4

5

5

5

5

5

5

10

17

89

38

114

73

63

66

77

105

111

96

88

94

93

92

110

100

90

76

90

28

27

42

30

23

26

32

36

35

31

32

35

34

30

32

26

31

26

17

17

19

17

30

34

40

62

51

49

61

54

57

64

61

53

62

31

15

19

13

19

0’ TO 3.1’ (CH) FAT CLAY, STIFF, MOIST, WITH ROOTS,

DARK  BROWNISH  BLACK. (TOPSOIL)

3.1’ TO 7.8’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

SOME ROOTS, AND GYPSUM, MEALY,  BROWNISH

GRAY. (ALLUVIUM)

7.8’ TO 8.4’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

MOIST, LAMINATED, WITH GYPSUM IN FRACTURES,

YELLOWISH  GRAY. (SHERACK FORMATION)

8.4’ TO 12.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MOTTLED, WITH GYPSUM IN FLUID FRACTURES, IRON

OXIDE STAINING, VARVED. DESSICATED, OXIDIZED,

DARK  ORANGEISH  GRAY. (DESSICATED BRENNA

FORMATION)

12.6’ TO 44.1’ (CH) FAT CLAY, SOFT, MOIST, ZONES OF

OXIDIZED AND DESSICATED TO ABOUT 30 FT,  GRAY.

(BRENNA FORMATION)

44.1’ TO 65’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS, AND SAND, GRITTY AND STICKY,  GRAY.

(ARGUSVILLE FORMATION)

65’ TO 78.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF, MOIST,  GRAY. (UNIT "A" TILL)

78.5’ TO 100’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST, WITH SILT AND SAND OUTWASH

LAYERS,  GRAY. (UNIT "A" TILL)

  CH

  CH

  CH

  CH

  CH

  CH

  CL

  CL

G.S. 890.6

SPT D10 LL PLMC

10-75M
19 JUN 10

  CL

  CL

  CL

  CL

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 880.6

757.2

W. L. 877.67

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

13

20

10

16

13

7

6

7

8

7

7

8

8

9

9

10

10

11

31

87

30

50

85

82

100

70

65

84

84

69

101

115

107

102

98

109

94

110

111

106

103

108

98

89

74

76

59

26

29

22

35

23

35

23

24

29

27

26

33

37

34

29

30

28

28

31

25

31

30

27

29

27

27

24

24

16

15

14

17

19

19

37

27

38

43

37

44

59

55

57

56

76

51

64

60

55

58

60

57

56

52

44

37

20

11

12

21

22

21

ORGANICS, BLACK AND DARK BROWN. (TOPSOIL)

3.4’ TO 5.4’ (CH) FAT CLAY, STIFF, MOIST, MOTTLED,

TRACE ORGANICS, BROWN AND LIGHT BROWN.

(ALLUVIUM)

5.4’ TO 8’ (CH) FAT CLAY, STIFF, MOIST, LAMINATED,

SOME SILT NODULES, IRON OXIDE STAINING, BLOCKY,

GRAY TO LIGHT GRAY LAMINATIONS, BROWN AND

LIGHT BROWN. (SHERACK FORMATION)

8’ TO 19.6’ (CH) FAT CLAY, MEDIUM STIFF, VERY MOIST

TO WET, LAMINATED, IRON OXIDE STAINING,

BROWNISH ORANGE SILT LAMINATIONS,

CALCAREOUS STRINGERS, BROWN WITH GRAY.

(SHERACK FORMATION)

19.6’ TO 73.2’ (CH) FAT CLAY, STIFF, WET, LAMINATED,

IRON OXIDE STAINING, GRAY WITH DARK BROWN.

(BRENNA FORMATION)

73.2’ TO 89.8’ (CH) FAT CLAY,  SAND FINE TO COARSE,

STIFF, WET, TRACE TILL INCLUSIONS, TRACE GRAVEL,

GRAY. (ARGUSVILLE FORMATION)

93.7’ TO 98.1’ (CL) SANDY LEAN CLAY, HARD, MOIST,

GRAY. (UNIT "A" TILL)

98.1’ TO 108’ (ML) SANDY SILT WITH GRAVEL, HARD,

MOIST, GRAY

DENSE TO HARD, WET, TRACE FINE SAND, TRACE

SILT, GRAY

109.7’ TO 118’ (CL) SANDY LEAN CLAY WITH GRAVEL,

SAND FINE TO MEDIUM, VERY STIFF, MOIST, GRAY

118’ TO 123.25’ (SM) SILTY SAND WITH GRAVEL,  SAND

FINE TO MEDIUM, VERY DENSE, MOIST TO DRY, GRAY

  CH

  CH

  CH

  CH

  CH

  CL

  ML

  CL

  SM

G.S. 880.5

SPT D10 LL PLMC

19 MAY 10

CASING TO EL. 870.5

2.    HOLE STABILIZED WITH 4"

10-74M

CH 0’ TO 3.4’ (CH) ORGANIC CLAY, MEDIUM STIFF, MOIST,

 CL 89.8’ TO 93.7’ (CL) SANDY LEAN CLAY,  

VERY STIFF TO HARD, WET, GRAY. (TILL)

CL-ML 108’ TO 109.7’ (CL-ML) SANDY SILTY CLAY, VERY

806.6

W. L. 878.74

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS

BOTTOM OF AUGER EL.  866.64

BOTTOM OF HOLE EL. 874.64

CASING TO EL. 871.6

3.    TERMINATED BORING BEFORE DESIRED

DEPTH, LANDOWNER CONFLICT OF

INTEREST.  TREMIE HIGH BENTONITE

GROUT MIXTURE.

15

22

18

24

11

10

9

9

10

7

8

8

7

8

9

70

60

62

64

76

75

88

112

109

105

97

82

86

94

105

113

96

92

92

96

22

22

21

22

24

28

28

33

36

34

30

28

32

29

31

31

28

27

33

30

40

29

30

28

40

38

39

43

62

55

55

52

53

58

60

62

61

61

59

58

0’ TO 0.8’ (OH) ORGANIC CLAY, MEDIUM STIFF, MOIST,

OCCASIONAL ORGANICS, DARK BROWN AND BLACK.

(TOPSOIL)

0.8’ TO 5’ (CH) FAT CLAY, STIFF, MOIST, TRACE ROOTS,

SOME GRAVEL, BROWN. (FILL)

5’ TO 7.1’ (CH) FAT CLAY, STIFF, MOIST, TRACE

ORGANICS, TRACE SILT NODULES, BROWN.

(ALLUVIUM)

7.1’ TO 15.1’ (CH) FAT CLAY, STIFF, MOIST, LAMINATED,

IRON OXIDE STAINING, BROWN AND LIGHT GRAY.

(SHERACK FORMATION)

IRON OXIDE STAINING, BLOCKY,  DESSICATED,

OXIDIZED, DARK BROWN. (DESSICATED BRENNA

FORMATION)

25.1’ TO 75’ (CH) FAT CLAY, MOIST, (BRENNA

FORMATION)

  OH

  CH

  CH

  CH

  CH

  CH

G.S. 881.6

SPT D10 LL PLMC

21 MAY 10

10-76M

2.    HOLE STABILIZED WITH 4"

15.1’ TO 25.1’ (CH) FAT CLAY, STIFF, MOIST, MOTTLED,
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US Army Corps
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US Army Corps

of Engineers

795.7

1.    WATER LEVEL DETERMINED AFTER 18

HOURS

BOTTOM OF AUGER EL.  902.7

CASING TO EL. 902.7

3.    INSTALL NESTED PIEZOMETER SET IN

HOLE, AND BACKFILL WITH

CEMENT-BENTONITE GROUT

6

7

6

5

4

4

4

4

4

4

5

5

4

5

10

46

104

116

157

99

97

143

97

72

85

79

76

68

71

73

63

74

71

67

72

59

26

30

24

25

26

25

21

24

29

24

24

24

24

20

22

15

15

28

43

47

48

39

42

42

44

49

48

46

45

45

16

46

0’ TO 3.1’ (CH) FAT CLAY, MOIST, WITH ROOTS, AND

ORGANICS, DARK BROWNISH BLACK. (TOPSOIL)

3.1’ TO 8’ (CH) FAT CLAY, MOIST, MEALY, WITH SILT

NODULES, BLACK. (ALLUVIUM)

8’ TO 21.7’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MOTTLED, WITH GYPSUM IN FLUID FRACTURES,

TRACE ROOTS, IRON OXIDE STAINING, VARVED.

DESSICATED, OXIDIZED,  DARK  ORANGEISH GRAY.

(DESSICATED BRENNA FORMATION)

(GLACIO-LACUSTRINE)

21.7’ TO 40’ (CH) FAT CLAY, SOFT, MOIST, OCCASIONAL

VARVES AND SILTY ZONES, GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

40’ TO 70.8’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS, AND SAND, GRITTY AND STICKY, GRAY.

(ARGUSVILLE FORMATION) (GLACIO-LACUSTRINE)

70.8’ TO 84.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF, MOIST, GRAY. (UNIT "A" TILL) (TILL)

84.5’ TO 117’ (SM) SILTY SAND,  SAND FINE, VERY

DENSE, SATURATED, GRAY. (OUTWASH)

  CH

  CH

  CH

  CH

  CH

  CL

  SM

SPT D10 LL PLMC

10-77M

  SM

2.    HOLE STABILIZED WITH 4"

NOTES:

W. L. 898.8
6

G.S. 912.7

815.7

W. L. 898.98

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS

CASING TO EL. 895.7

OFFSET HOLE

4.   BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

5

9

8

4

7

4

2

3

5

5

4

4

109

59

60

195

112

64

67

65

69

68

65

79

78

75

69

70

32

15

20

22

19

23

21

19

29

23

20

21

15

18

11

31

31

41

40

44

43

50

46

45

51

48

18

9

0’ TO 19’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

MOIST, SOME SHELLS, AND ROOTS, ORGANIC, DARK

BROWN GRADES TO LIGHT BROWN. (TOPSOIL/

ALLUVUIM)

19’ TO 30’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MOTTLED, WITH GYPSUM IN FLUID FRACTURES,

TRACE ROOTS, IRON OXIDE STAINING, VARVED.

DESSICATED, OXIDIZED,  DARK  ORANGEISH BROWN

MOTTLED WITH GRAY. (DESSICATED BRENNA

FORMATION) (GLACIO-LACUSTRINE)

30’ TO 66.6’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS, AND SAND, GRITTY AND STICKY, GRAY.

HARD, MOIST, SOME SANDIER AND SILTIER ZONES,

78’ TO 90’ (SP-SM) POORLY GRADED SAND WITH SILT,

SAND FINE, SATURATED, GRAY. (OUTWASH)

  CH

  CH

  CH

SP-SM

G.S. 905.7

SPT D10 LL PLMC

24 JUN 10

2.    HOLE STABILIZED WITH 4"

BOTTOM OF AUGER EL.  885.7

10-78M

(ARGUSVILLE FORMATION) (GLACIO-LACUSTRINE)

GRAY. (UNIT "A" TILL)

3.   UNDISTURBED SAMPLES TAKEN IN

CL-
 ML

66.6’ TO 78’ (CL-ML) SANDY LEAN CLAY WITH GRAVEL,

813.7

7

8

9

14

13

6

3

4

5

7

82

73

86

61

46

135

172

153

150

56

58

57

48

60

62

72

79

17

22

27

11

23

22

18

17

25

29

24

21

13

16

16

10

30

29

26

25

39

39

42

61

11

17

14

9

0’ TO 6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST, WITH

SILT ZONES , AND SILT STRINGERS, AND ROOTS,

DARK BROWN. (TOPSOIL)

6’ TO 30’ (CH) FAT CLAY, MEDIUM STIFF, MOIST, TRACE

SHELLS AND ROOTS 26.0’-27.0’.  LAMINTATED WITH

(ALLUVIUM)

30’ TO 46.3’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS, AND SAND, GRITTY AND STICKY, GRAY.

(ARGUSVILLE FORMATION) (GLACIO-LACUSTRINE)

46.3’ TO 48.2’ (SC) CLAYEY SAND WITH GRAVEL,

GRAVEL FINE TO COARSE SAND FINE TO COARSE,

MEDIUM DENSE, WET, GRAY

MEDIUM STIFF TO VERY HARD, MOIST, WITH SAND

SEAMS, SANDY ZONE WITH LARGE LIMESTONE

GRAVELS AT 55’, GRAY. (UNIT "A" TILL) (TILL)

77’ TO 82’ (SP) POORLY GRADED SAND,  SAND FINE,

SATURATED, SOME DARK ORGANIC STAINED LAYERS,

GRAY. (OUTWASH)

82’ TO 84.2’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY HARD, MOIST, GRAY. (UNIT "A" TILL)

84.2’ TO 87’ (SP) POORLY GRADED SAND,  SAND FINE,

SATURATED, SOME DARK ORGANIC STAINED LAYERS,

GRAY. (OUTWASH)

87’ TO 90’ (GP) POORLY GRADED GRAVEL, ASSUMED

FROM DRILL ACTION AND SLUFF

90’ TO 92’ (CL) SANDY LEAN CLAY WITH GRAVEL, VERY

  CH

  CH

  CH

  SC

  SP

  CL
  SP

  GP

  CL

G.S. 905.7

SPT D10 LL PLMC

25 JUNE 2010

10-79M

IRON OXIDE STAINING BELOW 27.0’, TANNISH BROWN.

SHELLS AND SILT STRINGERS. SANDY SEAM WITH

  CL

HARD, MOIST, GRAY. (UNIT "A" TILL) 

NOTES:

1.    WATER LEVEL DETERMINED AFTER 26

HOURS

HOLE, AND BACKFILL WITH

CEMENT-BENTONITE GROUT

W. L. 894.98

2.    HOLE STABILIZED WITH 4"

CASING TO EL. 985.7

BOTTOM OF AUGER EL.  885.68

3.    INSTALL NESTED PIEZOMETER SET IN

CL-
 ML

48.2’ TO 77’ (CL-ML) SANDY LEAN CLAY WITH GRAVEL,

791.1

W. L. 911.51

NOTES:

1.    WATER LEVEL DETERMINED AFTER 14

HOURS

BOTTOM OF AUGER EL.  911.11

OFFSET HOLE

4.   BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

4

2

0

4

2

0

4

4

3

6

6

5

6

14

40

67

60

99

58

54

110

63

90

117

105

98

48

35

85

95

78

100

82

79

78

26

29

14

13

43

23

27

27

25

27

34

34

24

29

15

16

11

11

21

29

30

49

52

50

61

71

50

53

19

21

8

8

24

21

0’ TO 5.8’ (CL) LEAN CLAY WITH GRAVEL,  SAND FINE,

MEDIUM STIFF, MOIST, TRACE ORGANICS, DARK

BROWNISH BROWN. (TOPSOIL)

5.8’ TO 8.1’ (SP) POORLY GRADED SAND, LOOSE,

MOIST, BROWN. (ALLUVIUM)

8.1’ TO 15’ (SC) CLAYEY SAND, SATURATED, TRACE

ORGANICS, DARK BROWN. (ALLUVIUM)

15’ TO 26’ (CL & SC) CLAYEY SAND, SOFT TO LOOSE,

MOIST TO SATURATED, INTERBEDDED, SANDY CLAY

INTERBEDDED WITH CLAYEY SAND, BROWN GRAY.

(ALLUVIUM)

26’ TO 30.7’ (ML) SILT, SOFT, SATURATED, LAMINATED,

TRACE FINE SAND, OCCASIONAL ORGANICS, GRAY.

(ALLUVIUM)

30.7’ TO 60’ (CH) FAT CLAY, SOFT, WET, SILTY

APPEARANCE WHEN SHEARED. VERY FEW SANDS

BELOW 41.8’, GRAY. (BRENNA FORMATION)

60’ TO 66.5’ (CH) FAT CLAY, MEDIUM STIFF, WET, WITH

TILL INCLUSIONS, GRAY. (ARGUSVILLE FORMATION)

66.5’ TO 80’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , MEDIUM STIFF, WET,

GRAY. (UNIT "A" TILL) (TILL)

80’ TO 88’ (CL) SANDY LEAN CLAY, HARD, MOIST,

GRAY. (UNIT "A" TILL) (TILL)

88’ TO 96.5’ (SC) CLAYEY SAND WITH GRAVEL, VERY

DENSE, MOIST, GRAY

96.5’ TO 106.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, GRAY

106.5’ TO 120’ (SP-SC) POORLY GRADED SAND WITH

CLAY, DENSE, WET, CL SEAM 109.1’- 109.3’, GRAY.

(DRIFT)

120’ TO 130’ (SP-SC) POORLY GRADED SAND WITH

CLAY AND GRAVEL,  SAND MEDIUM, DENSE, WET,

GRAY

  CL

  SP

  SC

  ML

  CH

  CH

  CL

  SC

  CL

SP-SC

SP-SC

G.S. 921.1

SPT D10 LL PLMC

19 JUL 10

2.    HOLE STABILIZED WITH 4"

CASING TO EL. 911.1

10-80M

3.   UNDISTURBED SAMPLES TAKEN IN

SC

  CL
   &

  SC

CL-
 ML
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Geotechnical Design and Geology
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US Army Corps

of Engineers

US Army Corps

of Engineers

795.7

NOTES:

1.   WATER LEVEL NOT DETERMINED

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

8

6

7

6

5

5

4

3

5

3

1

2

3

5

43

39

38

100

100

79

82

76

64

38

94

41

84

92

98

103

113

85

71

71

93

72

24

35

35

33

31

29

19

33

20

30

30

36

36

39

20

26

25

31

25

14

14

34

38

43

35

35

30

47

59

59

54

66

66

59

55

49

60

36

18

16

11

0’ TO 20.3’ (CL) LEAN CLAY,  SAND FINE, SOFT, MOIST,

MASSIVE, TRACE ROOTS,  BLACK  TO  DARK  GRAY.

(TOPSOIL)

20.3’ TO 32.8’ (ML) SILT,  SAND FINE, SOFT, WET,

LAMINATED,  GREENISH  GRAY

32.8’ TO 33.2’ VERY SOFT, WET, MASSIVE, SOME

CALCAREOUS NODULES, ZONE OF ALLUVIUM,

GREENISH  GRAY  WITH  DARK  YELLOW

33.2’ TO 59.2’ (CH) FAT CLAY, SOFT, WET,  BLOCKY TO

SLICKENSIDED, (BRENNA FORMATION)

59.2’ TO 74.1’ (CH) FAT CLAY,  SAND FINE, SOFT, WET,

SLICKENSIDED, TRACE FINE GRAVEL,  GRAY.

(ARGUSVILLE FORMATION)

74.1’ TO 84.6’ (CL) SANDY LEAN CLAY, SANDY, GRAVEL

FINE TO COARSE SAND FINE TO COARSE, HARD, WET,

MASSIVE,  GRAY. (UNIT "A" TILL)

84.6’ TO 88.6’ (SAND) CLAYEY, GRAVEL FINE TO

COARSE SAND FINE TO COARSE, VERY DENSE, WET,

MASSIVE,  GRAY

  CL

  ML

  CH

  CH

  CL

sand

G.S. 884.3

SPT LL PLMCD10

10-81M
12 NOV 10

791.1

NOTES:

1.   WATER LEVEL NOT DETERMINED

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

10

8

7

7

3

5

4

3

4

4

6

4

7

5

100

21

81

70

88

79

85

76

105

109

98

103

106

106

104

84

81

90

85

31

35

35

28

26

27

29

34

35

35

36

35

36

35

31

33

36

34

16

17

12

33

31

36

41

44

57

52

63

62

66

63

59

51

52

60

21

21

18

0’ TO 5.5’ (OL/OH) ORGANIC SOIL,  SAND FINE TO

MEDIUM, MEDIUM STIFF, MOIST, LAMINATED,  BLACK

TO  GRAY. (TOPSOIL)

5.5’ TO 9.3’ (CL) LEAN CLAY,  SAND FINE TO MEDIUM,

STIFF, MOIST, MASSIVE, TRACE ORGANICS,  GRAY

AND  BROWN. (ALLUVIUM)

9.3’ TO 15.2’ (CL) LEAN CLAY, STIFF, MOIST,

LAMINATED,  LIGHT GREY SILT LAMINATIONS, IRON

OXIDE STAINING,  GRAY  AND  YELLOWISH  BROWN.

(SHERACK FORMATION)

15.2’ TO 56.2’ (CH) FAT CLAY, MEDIUM STIFF, MOIST TO

WET, DESSICATED, WITH, IRON OXIDE STAINING,

DARK  GRAY  AND  GRAYISH  BROWN. (BRENNA

FORMATION)

56.2’ TO 75.4’ (CH) FAT CLAY,  SAND FINE TO MEDIUM,

SOFT, WET, SLICKENSIDED, WITH TILL INCLUSIONS,

TRACE GRAVEL,  GRAY. (ARGUSVILLE FORMATION)

75.4’ TO 95’ (CLAY) SANDY, GRAVEL FINE TO COARSE

SAND FINE TO COARSE, HARD, WET, MASSIVE,  GRAY.

(UNIT "A" TILL)

  CL

  CL

  CH

  CH

clay

G.S. 886.1

SPT LL PLMCD10

10-82M
13 NOV 10

OL/
OH

788.1

NOTES:

1.   WATER LEVEL NOT DETERMINED

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

9

12

9

7

5

5

4

5

5

4

6

5

4

4

23

39

65

46

100

98

69

63

80

103

85

89

95

104

94

104

104

103

93

97

28

27

29

25

30

32

30

34

33

35

34

35

31

31

35

32

35

34

34

15

14

14

12

12

35

60

41

55

50

46

53

61

55

64

64

60

48

52

18

16

16

13

14

0’ TO 3.3’ (ML) SILT WITH SAND, SANDY,  SAND FINE TO

MEDIUM, STIFF, MOIST, MASSIVE, TRACE COARSE

SAND, TRACE ORGANICS,  BROWN

3.3’ TO 8.1’ (OL/OH) ORGANIC SOIL, GRAVELLY,  SAND

FINE, STIFF, MOIST, MASSIVE,  BLACK  TO  GRAY.

(TOPSOIL)

8.1’ TO 13.9’ (CH) FAT CLAY, SILTY, STIFF, MOIST,

LAMINATED, IRON OXIDE STAINING,  BROWN  WITH

LIGHT  GRAY. (SHERACK FORMATION)

13.9’ TO 55.6’ (FAT CLAY) SOFT, MOIST TO WET,

DESSICATED, WITH CALCAREOUS STRINGERS,  DARK

GRAY  TO  GRAYISH  BROWN. (BRENNA FORMATION)

55.6’ TO 71.8’ (CH) FAT CLAY,  SAND FINE TO MEDIUM,

SOFT, WET, SLICKENSIDED, TRACE COARSE GRAVEL,

(ARGUSVILLE FORMATION)

71.8’ TO 100’ (CL) SANDY LEAN CLAY WITH GRAVEL,

SANDY, GRAVEL FINE TO COARSE SAND FINE TO

COARSE, MEDIUM STIFF TO HARD, WET, MASSIVE,

GRAY. (UNIT "A" TILL)

  ML

  CH

fat

clay

  CH

  CL

G.S. 888.1

SPT LL PLMCD10

10-83M
16 NOV 10

OL/
OH

57

54

50

50

60

50

71

57

62

57

58

58

45

38

44

13

28

11

11

0’ TO 4.1’ (OL/OH) ORGANIC SOIL, MEDIUM STIFF,

MOIST, LAMINATED, TRACE FINE SAND,  BLACK.

(TOPSOIL)

4.1’ TO 9.6’ (CL) LEAN CLAY,  SAND FINE TO MEDIUM,

MEDIUM STIFF, MASSIVE, IRON OXIDE STAINING,

BROWNISH  GRAY  TO  BROWN. (ALLUVIUM)

9.6’ TO 14.8’ (FAT CLAY) SILTY, MEDIUM STIFF, MOIST,

LAMINATED, IRON OXIDE STAINING,  BROWN  WITH

BROWNISH  YELLOW. (SHERACK FORMATION)

14.8’ TO 60.8’ (FAT CLAY) MEDIUM STIFF TO SOFT,

MOIST TO WET, DESSICATED, SOME CALCAREOUS

STRINGERS, IRON OXIDE STAINING,  DARK

BROWNISH  GRAY. (BRENNA FORMATION)

60.8’ TO 85.4’ (CH) FAT CLAY,  SAND FINE TO MEDIUM,

SOFT, WET, SLICKENSIDED, WITH TILL INCLUSIONS,

TRACE GRAVEL,  GRAY. (ARGUSVILLE FORMATION)

85.4’ TO 102.4’ (CL) SANDY LEAN CLAY, SANDY,

GRAVEL FINE TO COARSE SAND FINE TO COARSE,

HARD, WET, MASSIVE,  GRAY. (UNIT "A" TILL)

102.4’ TO 103.4’ (SAND) CLAYEY, GRAVEL FINE SAND

FINE TO COARSE, VERY DENSE, WET, MASSIVE,  GRAY

103.4’ TO 110’ (CL) SANDY LEAN CLAY, SANDY, GRAVEL

FINE TO COARSE SAND FINE TO COARSE, HARD, WET,

MASSIVE,  GRAY. (UNIT "A" TILL)

774.2

NOTES:

1.   WATER LEVEL NOT DETERMINED

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.
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NOTES:

1.   WATER LEVEL NOT DETERMINED

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.
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11

8

8

7

9

8

5

5

4

6

4

5

7

21

15

101

26

63

132

103

89

102

104

94

94

104

104

97

104

90

61

27

52

50

36

34

36

35

32

30

34

38

34

37

34

22

18

18

28

34

34

51

56

59

60

60

61

63

57

46

27

20

16

16

0’ TO 3.1’ (SAND) SILTY,  SAND FINE TO MEDIUM,

MEDIUM DENSE, MOIST, MASSIVE, TRACE CLAY,

TRACE FINE TO COARSE GRAVEL,  BROWN. (FILL)

3.1’ TO 8.1’ (CL) SANDY LEAN CLAY, SANDY,  SAND

FINE TO MEDIUM, STIFF, MOIST, MASSIVE, TRACE FINE

GRAVEL, TRACE ORGANICS,  DARK  GRAY. (ALLUVIUM)

8.1’ TO 10.9’ (CH) FAT CLAY, SILTY, HARD, MOIST,

LAMINATED, IRON OXIDE STAINING,  GRAY  WITH

BROWNISH  YELLOW. (SHERACK FORMATION)

10.9’ TO 39.9’ (CH) FAT CLAY, HARD TO SOFT, MOIST

TO WET, DESSICATED, WITH CALCAREOUS

STRINGERS,  DARK  GRAY. (BRENNA FORMATION)

39.9’ TO 64.7’ (CH) FAT CLAY,  SAND FINE TO MEDIUM,

SOFT, WET, MASSIVE, WITH TILL INCLUSIONS, TRACE

FINE GRAVEL,  GRAY. (ARGUSVILLE FORMATION)

64.7’ TO 99.5’ (CL) SANDY LEAN CLAY, SANDY, GRAVEL

FINE TO COARSE SAND FINE TO COARSE, STIFF TO

HARD, WET, MASSIVE, WITH SILT LAMINATIONS IN

ZONES,  GRAY. (UNIT "A" TILL)

sand

  CL

  CH

  CH

  CH

  CL

G.S. 893.5

SPT LL PLMCD10

10-88M
19 NOV 10

795.9

NOTES:

1.   WATER LEVEL NOT DETERMINED

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

6

12

12

9

4

4

3

4

4

3

3

4

5

52

58

92

112

45

51
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101

102

102

102
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107
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86

87

27

35

39

32

31

24

35

34

35

36

34

36

35

34

34

29

33

27

18

20

23

20

18

35

46

57

59

64

69

65

63

58

62

60

52

49

22

19

28

14

15

0’ TO 8.7’ (OL/OH) ORGANIC SOIL WITH SAND,  SAND

FINE TO MEDIUM, MEDIUM STIFF, MOIST, MASSIVE,

BLACK. (TOPSOIL)

8.7’ TO 10.6’ (ML) SILT, CLAYEY, SOFT, VERY MOIST,

LAMINATED, SOME CLAY LAMINATIONS,  GRAY  WITH

LIGHT  RED

10.6’ TO 45.4’ (CH) FAT CLAY, MEDIUM STIFF TO SOFT,

MOIST, DESSICATED, IRON OXIDE STAINING,  GRAY

WITH  BROWN. (BRENNA FORMATION)

45.4’ TO 71.1’ (CH) FAT CLAY, GRAVEL FINE SAND FINE

TO MEDIUM, SOFT, WET, SLICKENSIDED, TRACE TILL

INCLUSIONS,  GRAY. (ARGUSVILLE FORMATION)

71.1’ TO 81.8’ (CL) SANDY LEAN CLAY WITH GRAVEL,

SANDY, GRAVEL FINE TO COARSE SAND FINE TO

COARSE, HARD, WET, MASSIVE, WITH POCKETS OF

SILTY SAND,  GRAY. (UNIT "A" TILL)

81.8’ TO 95’ (CL) LEAN CLAY WITH SAND, SANDY,  SAND

FINE, HARD, MOIST, LAMINATED, WITH SILT NODULES,

DARK  GRAY  TO  GRAYISH  GREEN

  ML

  CH

  CH

  CL

  CL

G.S. 890.9

SPT LL PLMCD10

10-92M
30 NOV 10

OL/
OH

789.0

NOTES:

1.   WATER LEVEL NOT DETERMINED

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.
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6

7

6

5

6

4

3

3

5

4

5

8

47

75

135

63

123

102

122

57

47

45

116

106

106

86

94

114

96
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89
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84
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36

35

33
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46
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36

34
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27

15

23

23

23

17
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33

37
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48

53
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54

65

62

59

67

58

47

48

19

19

14

16

18

14

23

0’ TO 3.2’ (OL/OH) ORGANIC SOIL,  SAND FINE, MEDIUM

STIFF, MOIST, MASSIVE,  BLACK. (TOPSOIL)

3.2’ TO 5.5’ (FAT CLAY) MEDIUM STIFF, MOIST,

GYPSUM CRYSTALS, IRON OXIDE STAINING,  BROWN.

(ALLUVIUM)

5.5’ TO 8.7’ (CL-ML) LEAN CLAY/SILT, CLAYEY, SOFT,

MOIST, LAMINATED, SOME GYPSUM CRYSTALS, IRON

OXIDE STAINING,  BROWN  WITH  VERY LIGHT  GRAY.

(SHERACK FORMATION)

8.7’ TO 13.6’ (MH) ELASTIC SILT,  SAND FINE, SOFT,

WET, LAMINATED, WITH ZONES OF BROWN FAT CLAY,

ORANGEISH  BROWN  WITH  GRAY

13.6’ TO 41.2’ (CH) FAT CLAY, MEDIUM STIFF, WET,

DESSICATED, WITH CALCAREOUS STRINGERS, IRON

OXIDE STAINING,  GRAY  AND  BROWN. (BRENNA

FORMATION)

41.2’ TO 65.3’ (CH) FAT CLAY, GRAVEL FINE SAND FINE

TO MEDIUM, SOFT, WET, SLICKENSIDED, SOME TILL

INCLUSIONS,  GRAY. (ARGUSVILLE FORMATION)

65.3’ TO 104’ (CL) SANDY LEAN CLAY, SANDY, GRAVEL

FINE TO COARSE SAND FINE TO COARSE, MEDIUM

STIFF, WET, MASSIVE,  GRAY. (UNIT "A" TILL) (TILL)

fat
clay

  MH

  CH

  CH

  CL

G.S. 893.0

SPT LL PLMCD10

10-94M
02 DEC 10

OL/
OH

CL-
ML

785.9

NOTES:

1.   WATER LEVEL NOT DETERMINED

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.
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53

60

42

21

20

23

15

18

18

0’ TO 5.3’ (OL/OH) ORGANIC SOIL WITH SAND,  SAND

FINE TO MEDIUM, MEDIUM STIFF, MOIST, LAMINATED,

ROOTS,  BLACK. (TOPSOIL)

5.3’ TO 11.3’ (LEAN CLAY)  SAND FINE TO MEDIUM,

MEDIUM STIFF, MOIST, MASSIVE,  SILT NODULES, IRON

OXIDE STAINING,  BLACK  TO  GRAYISH  BROWN.

(ALLUVIUM)

11.3’ TO 12.4’ (CH) FAT CLAY, SILTY, MEDIUM STIFF,

MOIST, LAMINATED, TRACE FINE SAND,  SILT

LAMINATIONS, IRON OXIDE STAINING,  BROWN  WITH

GRAY. (SHERACK FORMATION)

12.4’ TO 13.6’ (CH) FAT CLAY, SILTY, SOFT, MOIST,

MASSIVE,  GRAYISH  BROWN. (ALLUVIUM)

13.6’ TO 45.9’ (CH) FAT CLAY, MEDIUM STIFF, MOIST TO

WET, DESSICATED, NO, IRON OXIDE STAINING,  DARK

GRAY  WITH  DARK  BROWNISH  BROWN. (BRENNA

FORMATION)

45.9’ TO 75.6’ (CH) FAT CLAY, GRAVEL FINE SAND FINE

TO MEDIUM, SOFT, WET, SLICKENSIDED, WITH TILL

INCLUSIONS,  GRAY. (ARGUSVILLE FORMATION)

75.6’ TO 110’ (CL) SANDY LEAN CLAY, SANDY, GRAVEL

FINE TO COARSE SAND FINE TO COARSE, MEDIUM

STIFF TO HARD, WET TO MOIST, MASSIVE, WITH

ZONES OF DENSE FINE SILTY SAND,  GRAY. (UNIT "A"

TILL)

lean

clay

  CH
  CH

  CH

  CH

  CL

G.S. 895.9

SPT LL PLMCD10

10-97M
04 DEC 10

OL/
OH
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4.   BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

74

72

75

81

97

104

100

87

96

93

107

112

95

98

88

69

78

70

29

28

33

30

29

30

35

30

32

32

39

39

38

40

31

35

33

30

27

25

17

16

24

33

40

36

43

58

60

56

59

63

64

65

57

56

54

46

44

47

21

21

0’ TO 2.8’ (CL) ORGANIC SOIL WITH SAND, FIRM,

MOIST,  BLACK. (TOPSOIL)

2.8’ TO 6’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

6’ TO 15’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH, SOME GYPSUM CRYSTALS, IRON OXIDE

STAINING,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

15’ TO 24.8’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, NO

STAINING,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

24.8’ TO 80’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED, BLOCKY AND DESSICATED AT TOP,  DARK

GRAY. (BRENNA FORMATION)

80’ TO 96’ (CH) FAT CLAY, SOFT, MOIST, GRITTY, WITH

TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

96’ TO 108’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CL

  CH

  CH

  CL

G.S. 887.6

SPT D10 LL PLMC

02 JUN 09

  
CH

  
CH

  
CH

2.   HOLE STABILIZED WITH 4" CASING

TO EL. 877.6

3.   UNDISTURBED SAMPLES TAKEN IN

1.   WATER LEVEL DETERMINED AFTER 24

BOTTOM OF HOLE EL. 862.6
HOURS IN OFFSET HOLE

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

13

12

14

13

9

7

6

5

4

5

6

7

8

9

9

5

6

5

0

41

26

09-12M

777.2

W. L. 889.9

NOTES:

HOURS IN OPEN HOLE
BOTTOM OF HOLE EL. 877.2

HIGH SOLIDS BENTONITE GROUT.

58

77

28

60

67

108

103

99

120

120

113

106

99

82

98

75

66

91

87

84

76

20

28

32

26

22

30

32

37

37

32

37

36

32

33

34

32

29

26

30

29

30

29

18

31

45

28

29

51

38

74

73

58

73

75

68

65

61

50

60

53

44

52

52

45

45

15

0’ TO 2’ (CH) ORGANIC SOIL WITH SAND, MEDIUM

STIFF, MOIST,  BLACK. (FILL)

2’ TO 12.8’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH GYPSUM CRYSTALS, IRON OXIDE STAINING,

YELLOWISH  GRAY. (SHERACK FORMATION)

12.8’ TO 20’ (ML) SILT, MEDIUM STIFF, WET, WITH

BLACK ORGANICS, LAMINATED TO INTERBEDDED ML

WITH CH,  YELLOWISH  GRAY WITH ORANGEISH

20’ TO 29.6’ (CH) FAT CLAY, SOFT, MOIST,

CH,  LIGHT  GRAY  AND  DARK  GRAY. (POPLAR RIVER

FORMATION)

29.6’ TO 81.3’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED, BLOCKY AND DESSICATED AT TOP,  DARK

GRAY. (BRENNA FORMATION)

81.3’ TO 111’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

111’ TO 115’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CH

  CH

  ML

  CH

  CH

  CH

  CL

G.S. 892.2

SPT D10 LL PLMC

03 JUN 09

INTERBEDDED, INTERBEDDED ML-ML & CH TO MEALY

1.   WATER LEVEL DETERMINED AFTER 24

2.   HOLE STABILIZED WITH 4" CASING

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL) 

TO EL. 884.2

3.   BORING BACKFILLED WITH TREMIED

6

7

13

8

7

9

2

3

3

4

2

0

1

4

4

4

2

3

2

4

2

5

23

09-13M

781.4

W. L. 899.2

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

BOTTOM OF HOLE EL. 888.4

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

8

15

18

6

1

2

0

1

1

1

2

3

0

2

0

0

0

0

5

3

0

68

48

58

24

26

53

97

134

120

99

98

110

110

103

93

91

85

88

94

80

80

61

48

56

23

29

32

23

23

27

38

43

33

33

33

31

27

33

30

30

26

29

31

31

30

19

21

24

15

32

38

29

28

36

42

80

76

68

67

71

66

60

58

62

57

54

55

46

44

31

29

36

13

0’ TO 1.5’ (CH) ORGANIC SOIL WITH SAND, FIRM,

MOIST,  BLACK. (TOPSOIL)

1.5’ TO 13.5’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, IRON

OXIDE STAINING, CH & ML-MH,  YELLOWISH  GRAY.

(SHERACK FORMATION) (LACUSTRINE)

13.5’ TO 24.8’ (CH) FAT CLAY, SOFT, MOIST,

LIGHT  GRAY  AND  DARK  GRAY. (POPLAR RIVER

FORMATION)

24.8’ TO 28’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

DARK  GRAY. (DESSICATED BRENNA FORMATION)

28’ TO 90’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED,  DARK  GRAY. (BRENNA FORMATION)

90’ TO 111.5’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS, CH-CL,  DARK  GRAY.

(ARGUSVILLE FORMATION) (LACUSTRINE)

111.5’ TO 122’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CH

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 903.4

SPT D10 LL PLMC

04 JUN 09

  CL

INTERBEDDED, INTERBEDDED ML & CH TO MEALY CH,

HOURS IN OFFSET HOLE

TO EL. 893.4

2.    HOLE STABILIZED WITH 4" CASING

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

09-14M

803.1

W. L. 908.2

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

BOTTOM OF HOLE EL. 898.1

OFFSET HOLE

HIGH SOLIDS BENTONITE GROUT.

3

11

4

0

0

0

0

0

0

0

0

0

4

16

29

10

27

22

19

25

52

96

63

62

96

92

80

81

90

91

69

76

51

52

25

21

23

26

21

29

29

28

33

31

31

29

28

25

25

17

17

13

34

37

56

48

53

46

55

50

40

43

38

42

26

20

22

26

25

23

23

22

20

12

12

0’ TO 3.2’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

3.2’ TO 12.7’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, IRON

OXIDE STAINING,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

12.7’ TO 40.6’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED, BLOCKY AND DESICATED AT TOP,  DARK

GRAY. (BRENNA FORMATION)

40.6’ TO 63.2’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

63.2’ TO 70’ (MH/CL) ELASTIC SILT WITH SAND/LEAN

CLAY WITH SAND, MEDIUM STIFF, MOIST,

INTERBEDDED, INTERBEDDED TILL & SILT,  DARK

GRAY

70’ TO 100’ (SM) SILTY SAND, MEDIUM DENSE, MOIST

TO WET, SLIGHTLY LAMINATED,  DARK  GRAY

100’ TO 110’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CH

  CH

  CH

  CH

  SM

  CL

G.S. 913.1

SPT D10 LL PLMC

05 JUN 09

MH/
 CL

  CL

HOURS IN OFFSET HOLE

TO EL. 903.1

2.    HOLE STABILIZED WITH 4" CASING

3.    UNDISTURBED SAMPLES TAKEN IN

4.    BORING BACKFILLED WITH TREMIED

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)
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US Army Corps

of Engineers

US Army Corps

of Engineers

09-15M

812.9

W. L. 908.8

NOTES:

1.    WATER LEVEL DETERMINED AFTER 8

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 899.9

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

66

36

123

107

111

111

91

92

73

74

46

79

75

72

64

50

37

27

23

27

36

34

36

39

31

26

29

28

23

30

29

72

64

50

37

27

25

32

20

68

64

65

68

60

63

58

48

41

53

49

62

46

32

34

13

0’ TO 3.5’ (CL) SANDY LEAN CLAY, FIRM, MOIST,

ORGANICS,  BLACK. (TOPSOIL)

3.5’ TO 13’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, IRON

OXIDE STAINING, SAND SEAM 7.8-8.1

INTERBEDDED ML & CH,  YELLOWISH  GRAY.

(SHERACK FORMATION) (LACUSTRINE)

13’ TO 14.5’ (SM) SILTY SAND, MEDIUM DENSE, MOIST,

SP-SM,  DARK  ORANGEISH  BROWN

14.5’ TO 17’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

DARK  GRAY. (DESSICATED BRENNA FORMATION)

17’ TO 47.5’ (CH) FAT CLAY, SOFT, MOIST,  FORMS

SLICKENSIDES WHEN SHEARED,  DARK  GRAY.

(BRENNA FORMATION)

47.5’ TO 90’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

90’ TO 102’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CL

  CH

  SM

  CH

  CH

  CH

  CL

G.S. 914.9

SPT D10 LL PLMC

06 JUN 09

  CL

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 904.9

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

7

5

7

2

2

2

0

2

4

1

4

2

4

4

4

4

5

7

63

FORMATION) 

819.6

W. L. 918.2

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE
BOTTOM OF HOLE EL. 906.6

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

67

66

78

65

94

67

55

38

42

41

84

56

50

22

18

29

31

28

30

28

27

28

26

23

24

27

26

25

25

16

15

18

36

36

43

47

63

56

67

50

40

22

22

14

29

32

31

41

36

38

17

19

18

0’ TO 4.8’ (CH) ORGANIC SOIL, FIRM, MOIST,  BLACK.

(TOPSOIL)

4.8’ TO 14.5’ (CH) FAT CLAY SILTY, SOFT, MOIST,

LAMINATED, WITH SILT POCKETS, SOME GYPSUM

CRYSTALS, IRON OXIDE STAINING, CH & ML

INTERBEDDED,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

14.5’ TO 17.5’ (ML) SILT, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, NO

STAINING,  GRAY. (LACUSTRINE)

17.5’ TO 46’ (CH) INTERBEDDED PEAT AND SILTY CLAY,

SPONGY, MOIST, INTERBEDDED, WITH SILTY CLAY

LAYERS,  BROWN

46’ TO 61’ (SP) SILTY SAND WITH GRAVEL, MEDIUM

DENSE, SATURATED, INTERBEDDED, SOME SHELLS,

AND PEAT, INTERBEDDED PEAT LAYERS,  GRAY.

(BUFFALO AQUIFER)

61’ TO 76’ (MH/CL) ELASTIC SILT/LEAN CLAY, SOFT,

MOIST, LAMINATED, SOME SHELLS, AND ORGANICS,

SAND SEAM 71.5-74,  DARK  GRAY

76’ TO 76.8’ (CH) FAT CLAY, SOFT, MOIST,  FORMS

SLICKENSIDES WHEN SHEARED, MEALY,  DARK

BLUEISH  GRAY

76.8’ TO 88.1’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

88.1’ TO 102’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST, WITH SAND SEAMS,  DARK  GRAY.

  CH

  CH

  ML

  CH

  SP

  CH

  CH

  CL

G.S. 921.6

SPT D10 LL PLMC

08 JUN 09

09-16M

MH/
 CL

  CL

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 911.6

(UNIT "A" TILL)

4

5

8

6

4

4

4

3

3

18

16

18

6

8

12

7

7

8

12

74

803.0

W. L. 900.7

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 890

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

6

6

4

3

4

4

3

4

2

3

0

3

3

2

3

4

12

52

73

71

50

71

102

108

116

99

80

82

79

64

66

63

65

74

74

69

60

23

27

28

24

29

30

37

39

30

29

27

30

27

29

27

29

32

21

27

23

17

16

34

39

45

46

56

63

57

38

31

41

29

34

28

30

39

40

39

39

21

13

0’ TO 0.6’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

0.6’ TO 12.5’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, IRON

OXIDE STAINING,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

12.5’ TO 13.5’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MEALY,  DARK  BROWN

13.5’ TO 48’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED, BLOCKY AND DESSICATED AT TOP,  DARK

GRAY. (BRENNA FORMATION)

48’ TO 88.5’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

88.5’ TO 102’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 905.0

SPT D10 LL PLMC

10 JUN 09

  CL

09-17M

TO EL. 895.0

2.    HOLE STABILIZED WITH 4" CASING

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

803.6

W. L. 882.9

NOTES:

1.    WATER LEVEL DETERMINED AFTER 1

HOURS IN OPEN HOLE
BOTTOM OF HOLE EL. 870.6

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

6

10

3

3

4

4

2

3

5

4

3

6

5

67

60

61

89

95

89

92

74

72

73

48

73

63

54

51

34

30

27

29

30

30

31

31

29

30

29

30

28

26

25

17

38

34

43

45

46

46

46

43

46

43

42

45

40

31

17

0’ TO 4’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

4’ TO 5.9’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MEALY,  DARK  BROWN

5.9’ TO 8.5’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS,

YELLOWISH  GRAY. (SHERACK FORMATION)

(LACUSTRINE)

8.5’ TO 13.6’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED,  DARK  GRAY. (BRENNA FORMATION)

13’ TO 13.6’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS,

MEALY AND MOTTLED TO LAMINATED,  YELLOWISH

GRAY. (SHERACK FORMATION) (LACUSTRINE)

13.6’ TO 30’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED,  DARK  GRAY. (BRENNA FORMATION)

30’ TO 70’ (CH) FAT CLAY, SOFT, MOIST, GRITTY, WITH

TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

70’ TO 82’ (CL) SANDY LEAN CLAY WITH GRAVEL, VERY

  CH

  CH

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 885.6

SPT D10 LL PLMC

11 JUN 09

09-18M

  CL

TO EL. 875.6

2.    HOLE STABILIZED WITH 4" CASING

STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)
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US Army Corps
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US Army Corps
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801.8

W. L. 879.6

NOTES:
1.    WATER LEVEL DETERMINED AFTER 6

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 871.8

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

4

7

3

2

2

3

3

3

2

5

4

4

4

22

118

55

67

102

109

100
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111

82

69

72

72

64

67

59

56

19

28

29

31

31

32

31

34

34

28

28

28

29

28

28

27

24

18

19

38

37

51

48

57

66

64

58

35

36

40

32

30

32

31

17

18

0’ TO 0.5’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

0.5’ TO 9’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS,

YELLOWISH  GRAY. (SHERACK FORMATION)

(LACUSTRINE)

9’ TO 34’ (CH) FAT CLAY, SOFT, MOIST,  FORMS

SLICKENSIDES WHEN SHEARED,  DARK  GRAY.

(BRENNA FORMATION)

34’ TO 72.7’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

72.7’ TO 85’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CH

  CH

  CH

  CH

  CL

G.S. 886.8

SPT D10 LL PLMC

12 JUN 09

09-19M

  CL

TO EL. 876.8

2.    HOLE STABILIZED WITH 4" CASING

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

798.7

W. L. 876.1

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 870.7

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

7

8

6

3

4

4

3

2

1

3

4

6

4

5

0

53

70

101

101

92

87

96

96

80

82

90

81

79

69

52

67

30

37

27

34

35

29

32

31

32

28

30

31

29

29

27

22

26

25

19

32

48

48

51

46

56

51

50

54

56

55

53

47

37

41

29

17

0’ TO 0.8’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

0.8’ TO 7.5’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, NO STAINING, FE STAINS AT

ORGANIC NODULES,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

7.5’ TO 20.1’ (CH) FAT CLAY, SOFT, MOIST, MOTTLED,

WITH FIBEROUS ORGANICS, OXIDIZED AND

CRYSTALIZED,  ORANGEISH  BROWN  AND  DARK

GRAY

20.1’ TO 55’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED, BLOCKY AND DESSICATED AT TOP,  DARK

GRAY. (BRENNA FORMATION)

55’ TO 75.5’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

75.5’ TO 80’ (CH) FAT CLAY, VERY SOFT, MOIST TO

WET, LAMINATED,  GRAY

80’ TO 92’ (CL) SANDY LEAN CLAY WITH GRAVEL, VERY

  CH

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 890.7

SPT D10 LL PLMC

12 JUN 09

09-20M

  CL

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 880.7

STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

806.2

W. L. 883.6

NOTES:

1.    WATER LEVEL DETERMINED AFTER 6

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 876.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

77

67

31

103

115

111

106

92

76

90

78

68

68

76

26

29

27

30

33

33

32

32

30

30

32

29

30

30

30

17

40

41

41

54

74

69

64

60

54

55

56

53

47

50

19

15

0’ TO 3.3’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

3.3’ TO 16.2’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, IRON

OXIDE STAINING, HIGH ANGLE BEDDING 10.1- 13.4

LAMINATED CH & ML,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

16.2’ TO 19’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

DARK  GRAY. (DESSICATED BRENNA FORMATION)

19’ TO 41’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED,  DARK  GRAY. (BRENNA FORMATION)

41’ TO 71.5’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

71.5’ TO 76.5’ (SM) SILTY SAND, SATURATED,  DARK

GRAY

76.5’ TO 80’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CH

  CH

  CH

  CH

  CH

  SM

  CL

G.S. 886.2

SPT D10 LL PLMC

15 JUN 09

09-21M

TO EL. 876.2

2.    HOLE STABILIZED WITH 4" CASING

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

5

6

7

4

0

0

2

0

0

0

4

4

0

4

57

W. L. 874.3

NOTES:

1.    WATER LEVEL DETERMINED AFTER 1

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 867.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

47

54

100

106

105

105

99

96

80

67

81

46

45

67

67

22

29

27

30

33

33

34

32

31

28

27

26

27

28

28

25

16

41

38

55

58

59

58

62

56

50

50

49

56

45

43

48

14

13

0’ TO 0.5’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

0.5’ TO 11.5’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, IRON

OXIDE STAINING, HIGH ANGLE BEDDING 2.0-10.0

LAMINATED CH & ML,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

11.5’ TO 46.5’ (CH) FAT CLAY, SOFT, MOIST,  FORMS

SLICKENSIDES WHEN SHEARED, BLOCKY AND

DESSICATED AT TOP,  DARK  GRAY. (BRENNA

FORMATION)

46.5’ TO 75’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

75’ TO 85’ (CL) SANDY LEAN CLAY WITH GRAVEL, VERY

STIFF, MOIST, SOFT AND SATURATED TOP 5’,  DARK

  CH

  CH

  CH

  CH

  CL

G.S. 882.2

SPT D10 LL PLMC

15 JUN 09

09-22M

TO EL. 867.2

2.    HOLE STABILIZED WITH 4" CASING

GRAY. (UNIT "A" TILL) 

797.2

3

4

6

2

1

2

1

3

1

0

3
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5

3

21

47
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US Army Corps

of Engineers

US Army Corps

of Engineers

  CL790.9

NOTES:

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

63

60

53

95

108

106

84

81

55

28

26

27

20

25

29

34

29

28

25

32

33

32

29

28

24

24

25

25

19

24

24

19

38

34

40

62

66

71

59

57

41

40

31

30

32

33

31

19

0’ TO 5’ (CH) FAT CLAY,  SAND FINE, FIRM, MOIST,

ORGANICS,  BLACK. (TOPSOIL)

5’ TO 13.1’ (CH) FAT CLAY, SOFT, MOIST, WITH ROOTS,

MEALY,  DARK  BLUEISH  GRAY

13.1’ TO 16.5’ (CH) FAT CLAY, SOFT, MOIST,

LAMINATED, WITH SILT POCKETS, IRON OXIDE

STAINING, LAMINATED CH/ML.  LAMINAE DISTURBED

AND MIXED WITH MEALY CLAY POCKETS,  YELLOWISH

GRAY. (SHERACK FORMATION) (LACUSTRINE)

16.5’ TO 40’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, BLOCKY AND DESSICATED AT TOP 2’,

DARK  GRAY. (BRENNA FORMATION)

40’ TO 53.3’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

53.3’ TO 79.5’ (ML) SILT, SOFT, WET, LAMINATED,  GRAY

79.5’ TO 92’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST, CLAY AND SAND TOP 2’,  DARK

  CH

  CH

  CH

  CH

  CH

  ML

  CL

G.S. 882.9

SPT D10 LL PLMC

16 JUN 09

09-23M

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 872.9

1.    WATER LEVEL NOT DETERMINED

GRAY. (UNIT "A" TILL)

7

6

4

5

0

0

0

4

0

5

4

6

8

7

18

63

803.7

NOTES:

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

55

75

97

92

106

97

87

85

69

74

63

66

70

73

63

50

23

26

33

31

33

33

30

29

27

27

25

26

27

29

23

22

36

32

55

53

46

41

28

40

40

36

35

43

34

36

35

33

0’ TO 1’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

1’ TO 9.1’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, IRON

OXIDE STAINING,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

9.1’ TO 43.5’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  FORMS SLICKENSIDES WHEN

SHEARED, BLOCKY AND DESSICATED AT TOP,  DARK

GRAY. (BRENNA FORMATION)

43.5’ TO 80’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

  CH

  CH

  CH

  CH

G.S. 883.7

SPT D10 LL PLMC

17 JUN 09

09-24M

TO EL. 875.7

2.    HOLE STABILIZED WITH 4" CASING

1.    WATER LEVEL NOT DETERMINED

5

5

2

0

0

0

0

3

4

3

1

2

4

4

3

7

790.1

W. L. 889.9

NOTES:

1.    WATER LEVEL DETERMINED AFTER 56
HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 888.7

3.    BORING BACKFILLED WITH TREMIED
HIGH SOLIDS BENTONITE GROUT.

25

29

14

12

16

15

6

2

2

2

3

4

4

5

5

5

4

7

7

7

9

50

68

67

28

56

63

90

100

103

97

101

102

87

81

73

71

72

72

68

30

29

25

30

31

33

35

36

35

37

36

33

31

29

30

31

28

27

29

35

37

37

41

49

68

63

64

59

62

54

51

44

46

52

48

42

0’ TO 1’ (CL) CLAYEY, MEDIUM STIFF TO STIFF, VERY

MOIST,  BROWN  AND  BLACK. (FILL)

1’ TO 3’ (CL) SILTY, MEDIUM STIFF TO STIFF, VERY

MOIST,  ROOTS, NO STAINING,  BLACK  TO  GRAY.

(TOPSOIL)

3’ TO 17.5’ (CH) FAT CLAY SILTY, MEDIUM STIFF TO

STIFF, WET, VARVED,  SILT SEAMS, IRON OXIDE

STAINING,  TANNISH  BROWN  TO  YELLOWISH

BROWN. (SHERACK FORMATION)

(GLACIO-LACUSTRINE)

17.5’ TO 23.8’ (ML) SILT CLAYEY, MEDIUM STIFF,

SATURATED, LAMINATED,  CLAY SEAMS,

CROSSBEDDING,  ORGANIC NOLULES,  YELLOWISH

BROWN. (POPLER RIVER F./ WEST FARGO MEMBER)

(ALLUVIUM)

23.8’ TO 29.8’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

WET, MEALY, AND BLOCKY, INTERBEDDED MH/CH,

BROWN  TO  BLACKISH  GRAY. (POPLER RIVER F./

HARWOOD MEMBER) (ALLUVIUM)

29.8’ TO 31.8’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY,  DESSICATED,  DARK  GRAY. (DESSICATED

BRENNA FORMATION) (GLACIO-LACUSTRINE)

31.8’ TO 77’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, HOMOGENEOUS, SOME SILT NODULES,  STICKY,

DARK  GRAY. (BRENNA FORMATION)

(GLACIO-LACUSTRINE)

77’ TO 106’ (CH) FAT CLAY,  SAND FINE TO COARSE,

SOFT TO MEDIUM STIFF, WET, GRITTY,  BREAKS

ALONG BEDDING,  DROP STONES,  SILT STRATA OR

LENSES,  DARK  GRAY. (ARGUSVILLE FORMATION)

(GLACIO-LACUSTRINE)

106’ TO 108.9’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CL

  CL

  CH

  ML

  CH

  CH

  CH

  CH

  CL

G.S. 898.7

SPT D10 LL PLMC

23 JUN 09

09-25M

TO EL. 888.7
2.    HOLE STABILIZED WITH 4" CASING

ASUME TILL, (UNIT "A" TILL)

809.5

W. L. 903.3

NOTES:

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 901.5

OFFSET HOLE

4.   BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

67

65

63

101

107

101

92

96

85

69

61

62

68

66

71

59

56

85

27

25

26

35

35

33

31

29

30

30

25

26

27

26

29

25

22

25

32

27

34

51

48

53

51

57

48

48

46

49

45

43

43

46

33

39

0’ TO 3.2’ (CL) ORGANIC SOIL WITH SAND, FIRM,

MOIST,  BLACK. (TOPSOIL)

3.2’ TO 5.3’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

5.3’ TO 7.8’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, IRON

OXIDE STAINING, SLIGHTLY BLOCKY,  YELLOWISH

GRAY. (SHERACK FORMATION) (LACUSTRINE)

7.8’ TO 25’ (CH) FAT CLAY, SOFT, MOIST, MOTTLED,

BLOCKY AND DESSICATED AT TOP. WEATHERED TOP

15’,  DARK  GRAY  AND  ORANGEISH  BROWN.

(SHERACK FORMATION)

25’ TO 43’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  DARK  GRAY. (BRENNA FORMATION)

43’ TO 97’ (CH) FAT CLAY, SOFT, MOIST, GRITTY, WITH

TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

97’ TO 102’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST, SOME SANDY SEAMS,  DARK

  CL

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 911.5

SPT D10 LL PLMC

23 JUN 09

09-26M

TO EL. 903.5

2.   HOLE STABILIZED WITH 4" CASING

3.   UNDISTURBED SAMPLES TAKEN IN

1.   WATER LEVEL DETERMINED AFTER 8

GRAY. (UNIT "A" TILL) 

7
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4

5

5
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Geotechnical Design and Geology
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US Army Corps

of Engineers

US Army Corps

of Engineers

  CL

811.4

NOTES:

OFFSET HOLE

HIGH SOLIDS BENTONITE GROUT.

58

58

53

109

111

123

100

103

89

90

74

75

76

66

68

62

70

67

25

29

30

34

33

37

33

34

33

32

29

30

29

28

25

25

31

28

26

43

35

51

64

56

57

63

53

54

48

52

50

45

44

45

42

47

0’ TO 1’ (CL) SANDY LEAN CLAY WITH GRAVEL, STIFF,

MOIST, FILL,  DARK  GRAY. (TILL)

1’ TO 2.8’ (CH) FAT CLAY, FIRM, MOIST,  BLACK.

(TOPSOIL)

2.8’ TO 4.7’ (CH) FAT CLAY, SOFT, MOIST, MEALY, SOME

ORGANICS,  TAN  TO  BROWN. (ALLUVIUM)

4.7’ TO 10.9’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME MEALY TEXTURE AT TOP,

IRON OXIDE STAINING,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

10.9’ TO 19.7’ (CH) FAT CLAY, SOFT, MOIST, MOTTLED,

DESSICATED AT TOP 2’,  ORANGEISH  BROWN  AND

DARK  GRAY

19.7’ TO 48’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  DARK  GRAY. (BRENNA FORMATION)

48’ TO 84.7’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

84.7’ TO 85.5’ (SP) POORLY GRADED SAND, (UNIT "A"

TILL)

85.5’ TO 96.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CL
  CH

  CH

  CH

  CH

  CH

  CH

  SP

  CL

G.S. 907.9

SPT D10 LL PLMC

09 JUL 09

09-34M

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 899.8

1.    WATER LEVEL NOT DETERMINED

3.    UNDISTURBED SAMPLES TAKEN IN

4.    BORING BACKFILLED WITH TREMIED

7

7

7

7

3

3

1

2

2

1

2

2

5

5

2

2

16

63

85   CL810.8

W. L. 906.1

NOTES:

1.    WATER LEVEL DETERMINED AFTER 8

HOURS IN OPEN HOLE
BOTTOM OF HOLE EL. 897.8

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

26

43

80

75

79

73

74

38

17

26

33

30

31

31

30

28

17

42

47

47

48

53

54

26

21

22

22

22

26

27

24

0’ TO 0.2’ (CL) LEAN CLAY WITH SAND, FIRM, MOIST,

BROWN. (FILL)

0.2’ TO 0.5’ (CH) FIRM, MOIST,  BLACK. (TOPSOIL)

0.5’ TO 3’ (CH) FAT CLAY, SOFT, MOIST, WITH

ORGANICS, AND ROOTS,  TAN. (ALLUVIUM)

3’ TO 3.3’ (CL) SANDY LEAN CLAY,  DARK  GRAY

3.3’ TO 10’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH ROOTS, SOME GYPSUM CRYSTALS, IRON OXIDE

STAINING,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

10’ TO 16.2’ (CH) FAT CLAY, SOFT, MOIST, MOTTLED,

LAMINATED AND VARVED. FE NODULES AND CASTS

OF ORGANICS. INCREASED CLAY CONTENT AND

PLASTICITY,  YELLOWISH  TAN  AND  YELLOWISH

GRAY. (SHERACK FORMATION)

16.2’ TO 20.3’ (CH) FAT CLAY, SOFT, MOIST,

LAMINATED,  GRAY  AND  DARK  GRAY

20.3’ TO 31.5’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, SILTY LAMINAE BELOW 26.8’,  DARK

GRAY. (BRENNA FORMATION)

31.5’ TO 42.1’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS, GRADES SANDIER DOWN

COLUMN,  DARK  GRAY. (ARGUSVILLE FORMATION)

(LACUSTRINE)

42.1’ TO 50’ (ML) ELASTIC SILT, STIFF, MOIST, SANDY

45.5-48’,  GRAY

50’ TO 58.4’ (ML) SILT,  SAND FINE, MEDIUM DENSE,

MOIST TO WET, LESS SILT BELOW 56’,  GRAY

58.4’ TO 65.5’ (ML) ELASTIC SILT, STIFF, MOIST,  GRAY

65.5’ TO 70.9’ (SM) SILTY SAND,  SAND FINE, MEDIUM

DENSE, MOIST TO WET,  GRAY

70.9’ TO 71.6’ (CL) SANDY LEAN CLAY, VERY SOFT,

GRAY

71.6’ TO 83.6’ (SM) SILTY SAND,  SAND FINE, MEDIUM

DENSE, MOIST TO WET, WITH ORGANIC LAMINAE,

GRAY

83.6’ TO 90.9’ (CH) FAT CLAY, STIFF, MOIST, WITH

SOME SILT POCKETS, SILTY LAMINAE, AND SAND

SEAMS,  GRAY

90.9’ TO 102’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST,  DARK  GRAY. (TILL)

  CH

  CH

  CH

  CH

  CH

  CH

  ML

  ML

  ML

  SM

  CL

  SM

  CH

  CL

G.S. 912.8

SPT D10 LL PLMC

13 JUL 09

09-40M

TO EL. 904.8

2.    HOLE STABILIZED WITH 4" CASING

7

6

4

4

2

2

0

3

24

17

18

12

15

9

15

24

5

14

50

97
812.7

W. L. 883.4

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 874.7

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

64

66

53

103

76

75

70

67

58

70

69

35

25

24

31

38

28

28

32

29

30

27

29

17

36

30

32

47

47

49

63

47

48

42

45

30

0’ TO 9.4’ (CH) FAT CLAY, SOFT, WITH ORGANICS, AND

ROOTS,  BROWN  TO  DARK  BROWN. (TOPSOIL)

9.4’ TO 14.7’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, IRON OXIDE STAINING,

LAMINATED CH & ML-MH,  YELLOWISH  GRAY.

(SHERACK FORMATION) (LACUSTRINE)

14.7’ TO 20.3’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY,  DARK  GRAY  WITH  ORANGEISH  GRAY

20.3’ TO 40’ (CH) FAT CLAY, SOFT, MOIST, MOSTLY

BREAKS ON SILT BEDDING,  DARK  GRAY. (BRENNA

FORMATION)

40’ TO 64.8’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

64.8’ TO 77’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 889.7

SPT D10 LL PLMC

10 JUL 09

09-41M

  CL

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 884.7

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

5

9

7

5

3

4

4

3

4

4

4

10

7

66

FORMATION)

793.0

W. L. 891.2

NOTES:

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 880

OFFSET HOLE

4.   BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

40

47

54

69

42

83

105

92

104

102

101

90

81

81

77

72

74

67

78

21

26

28

29

25

28

35

33

37

35

36

31

29

30

28

29

26

26

26

26

37

34

32

34

39

56

59

54

57

51

42

47

52

54

50

47

49

55

154

0’ TO 3.8’ (CL) SANDY LEAN CLAY WITH GRAVEL, STIFF,

MOIST, FILL,  DARK  GRAY. (TILL)

3.8’ TO 12’ (CL) LEAN CLAY, FIRM, MOIST,  ORGANICS,

BLACK. (TOPSOIL)

12’ TO 13.3’ (CH) FAT CLAY, SOFT, MOIST, MEALY, WITH

ROOTS, SOME FE STAINS AT ROOTS,  BLUEISH  GRAY.

(ALLUVIUM)

13.3’ TO 16.7’ (CH) FAT CLAY, SOFT, MOIST,

LAMINATED, WITH FE STAINS AT ORGANICS, SOME FE

NODULES, NON LAMINATED FROM 15.1-16.4,

YELLOWISH  GRAY. (SHERACK FORMATION)

(LACUSTRINE)

16.7’ TO 22.4’ (MH) ELASTIC SILT, SOFT TO MEDIUM

STIFF, MOIST, INTERBEDDED, INTERBEDDED CLAY

AND SILT (CH/MH),  BLUEISH  GRAY  AND  ORANGE

22.4’ TO 63.7’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, BLOCKY AND DESSICATED AT TOP

3.5’. BREAKS ON SILTY PLANES BELOW 54.7,  DARK

GRAY. (BRENNA FORMATION)

63.7’ TO 91.2’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

91.2’ TO 95’ (SP) POORLY GRADED SAND, (UNIT "A"

TILL)

95’ TO 107’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CL

  CL

  CH

  CH

  MH

  CH

  CH

  SP

  CL

G.S. 900.0

SPT D10 LL PLMC

13 JUL 09

09-53M

  CL

3.   UNDISTURBED SAMPLES TAKEN IN

1.   WATER LEVEL DETERMINED AFTER 24

2.   HOLE STABILIZED WITH 4" CASING

TO EL. 892.0

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL) 
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Geotechnical Design and Geology
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IDENTIFICATION
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fi

US Army Corps

of Engineers

US Army Corps

of Engineers

786.9

W. L. 879

NOTES:

1.    WATER LEVEL DETERMINED AFTER 8

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 866.9

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

57

61

28

44

89

102

101

102

85

66

71

74

72

61

29

25

25

22

31

32

33

34

32

26

28

26

25

21

42

33

27

37

42

68

67

66

63

49

52

50

52

44

0’ TO 5.6’ (CH) FAT CLAY, SOFT, MOIST, ORGANIC WITH

ROOTS,  BLACK. (TOPSOIL)

5.6’ TO 16.5’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME FE NODULES, IRON OXIDE

STAINING, LAMINTATED TO INTERBEDDED ML-MH &

CL-CH,  YELLOWISH  GRAY. (SHERACK FORMATION)

(LACUSTRINE)

16.5’ TO 20’ (CH) FAT CLAY, SOFT, DESSICATED, VERY

WEATHERED,  ORANGEISH  GRAY. (DESSICATED

BRENNA FORMATION)

20’ TO 46.7’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, SOME SILTY PLANES AT 41.5’,  DARK

GRAY. (BRENNA FORMATION)

46.7’ TO 78.4’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

78.4’ TO 95’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST, LARGE SAND SEAMS,  DARK

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 881.9

SPT D10 LL PLMC

16 JUL 09

09-57M

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 873.9

GRAY. (UNIT "A" TILL)

5

5

9

2

0

0

2

1

2

3

3

3

3

2

3

8

71

95   CL
786.1

W. L. 877.9

NOTES:

1.    WATER LEVEL DETERMINED AFTER 9

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 867.6

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

62

77

54

83

27

32

29

43

100

104

98

87

98

68

79

81

78

31

25

29

33

41

19

26

20

19

36

33

31

31

30

28

31

30

28

17

33

38

59

30

30

30

32

43

53

49

50

52

47

50

48

44

17

0’ TO 5.6’ (CH) FAT CLAY, SOFT, MOIST, WITH ROOTS,

BLACK. (TOPSOIL)

5.6’ TO 11.1’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, SOME GYPSUM CRYSTALS, NO

STAINING,  YELLOWISH  GRAY. (SHERACK

FORMATION) (LACUSTRINE)

11.1’ TO 22.1’ (CH) FAT CLAY, SOFT, MOIST,

INTERBEDDED, INTERBEDDED PEAT WITH MH &CH,

SOME SHELL LAYERS,  LIGHT  GRAY  AND  DARK

GRAY. (POPLAR RIVER FORMATION)

22.1’ TO 43’ (CL) LEAN CLAY WITH SAND, SOFT, MOIST

TO SATURATED, LAMINATED, LAMINATED CL/ML.

SANDY LAYERS,  BROWNISH  GRAY  TO  GRAY.

(POPLER RIVER F./ WEST FARGO MEMBER)

43’ TO 60’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, BLOCKY AND DESSICATED TO 46.1,

DARK  GRAY. (BRENNA FORMATION)

60’ TO 85.2’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

85.2’ TO 96.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

  CH

  CH

  CH

  CL

  CH

  CH

  CL

G.S. 882.6

SPT D10 LL PLMC

17 JUL 09

09-60M

  CL

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL)

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 874.6

5

10

9

5

5

6

7

5

8

6

5

4

4

4

5

6

7

99

99

42

806.0

W. L. 874.7

NOTES:

1.    WATER LEVEL DETERMINED AFTER 6

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 866

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

63

74

108

115

120

119

105

102

96

84

72

73

82

73

60

30

30

40

38

37

35

40

38

34

29

26

25

25

23

22

41

38

73

81

72

75

64

68

62

63

50

51

55

48

46

0’ TO 4.1’ (CH) FAT CLAY, FIRM, MOIST, SOME ROOTS,

INTERBEDDED SHERACK LAYERS AT BOTTOM 0.7’,

DARK  BROWNISH  BLACK. (TOPSOIL)

4.1’ TO 12.8’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

MOIST, LAMINATED, LAMINAE DISTURBED TOP 3’,

YELLOWISH  GRAY  AND  ORANGEISH  BROWN.

(SHERACK FORMATION) (LACUSTRINE)

12.8’ TO 51.9’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED,  DARK  GRAY. (BRENNA FORMATION)

51.9’ TO 75’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

  CH

  CH

  CH

  CH

G.S. 881.0

SPT D10 LL PLMC

18 JUL 09

09-63M

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 873.0

3

4

4

0

0

1

3

2

4

2

2

3

2

3

1

23

24

30

30

16

32

35

31

28

50

77

73

75

78

73

62

67

57

47

52

54

57

48

45

41

14

15

0’ TO 0.3’ ASPHAULT, ASPHAULT

0.3’ TO 1’ (CL) SANDY LEAN CLAY WITH GRAVEL, (FILL)

1’ TO 5.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST, SILT

POCKETS AND SILTY GREY LAYERS,  BLACK.

(TOPSOIL)

5.6’ TO 13.2’ (CH) FAT CLAY SILTY, SOFT TO MEDIUM

STIFF, MOIST, MEALY,  GREENISH  GRAY. (ALLUVIUM)

13.2’ TO 15.4’ (CH) FAT CLAY SILTY, SOFT TO MEDIUM

STIFF, MOIST, MEALY, W/ ROCKS,  GREENISH  GRAY.

(ALLUVIUM)

15.4’ TO 21’ (ML) SILT, STIFF, WET TO SATURATED,

LAMINATED, SOME CROSSBEDDING. CLAY LAYERS IN

BOTTOM 1’,  LIGHT  GRAY  TO  ORANGE. (POPLAR

RIVER F./ WEST FARGO MEMBER)

21’ TO 68.2’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, BLOCKY AND DESSICATED TOP 2.5’.

BREAKS ON SILTY PLANES BELOW 53.5’,  DARK  GRAY.

(BRENNA FORMATION)

68.2’ TO 103’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

103’ TO 117’ (CL) SANDY LEAN CLAY WITH GRAVEL,

778.1

W. L. 886.6

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 875.1

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

62

68

58

107

119

108

114

112

114

104

98

88

89

79

85

58

58

65

89

45

30

28

25

22

37

37

35

37

32

36

33

32

29

30

29

30

23

  CL

  CH

  CH

  CH

  ML

  CH

  CH

  CL

G.S. 895.1

SPT D10 LL PLMC

20 JUL 09

09-67M

  CL

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 887.1

VERY STIFF, MOIST,  DARK  GRAY. (UNIT "A" TILL) 

9

7

10

16

5

0

1

3

0

1

3

1

3

1

1

0

3

2

2

5

8
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fi

US Army Corps

of Engineers

US Army Corps

of Engineers

782.6

W. L. 876.4

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 864.6

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

77

72

45

74

76

86

120

115

109

109

100

88

86

85

88

75

66

67

29

32

28

25

30

32

33

39

36

34

38

33

29

28

31

28

27

26

25

17

40

42

37

39

40

43

78

72

69

63

56

50

54

50

55

57

45

37

21

0’ TO 0.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLACK. (TOPSOIL)

0.6’ TO 8’ (CH) FAT CLAY SILTY, SOFT, MOIST,

LAMINATED, WITH SILT POCKETS, SOME GYPSUM

CRYSTALS, IRON OXIDE STAINING,  YELLOWISH

GRAY. (SHERACK FORMATION) (LACUSTRINE)

8’ TO 15.2’ (CH) FAT CLAY, MEDIUM STIFF,

INTERBEDDED,  LIGHT  GRAY  TO  GRAY. (POPLER

RIVER F./ WEST FARGO MEMBER)

15.2’ TO 16.3’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

IRON OXIDE STAINING, RUSTY,  GRAY. (POPLAR RIVER

F./ WEST FARGO MEMBER)

16.3’ TO 22.9’ (CH) FAT CLAY SILTY, STIFF, MOIST,

BLOCKY, WEATHERED

22.9’ TO 70’ (CH) FAT CLAY, SOFT, MOIST,

DARK  GRAY. (BRENNA FORMATION)

70’ TO 85.2’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

85.2’ TO 97’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY STIFF, MOIST,  DARK  GRAY. (TILL)

  CH

  CH

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 879.6

SPT D10 LL PLMC

21 JUL 09

09-68M

  CL

SLICKENSIDED, BLOCKY AND DESSICATED AT TOP,

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 871.6

6

6

5

8

4

2

3

2

3

3

5

4

3

6

6

6

70

63

808.1

W. L. 871.6

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 863.1

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

10

7

3

2

0

1

1

3

3

4

4

5

4

79

34

61

76

55

124

113

114

109

108

89

73

88

82

78

29

25

28

30

26

34

34

34

34

34

34

26

21

30

39

39

30

36

37

40

72

71

67

68

62

60

54

54

49

49

0’ TO 3.8’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MEALY, SP LAYER 0.3-0.5,  BLACK. (TOPSOIL)

3.8’ TO 11.6’ (CL) LEAN CLAY, SOFT, MOIST,

LAMINATED, WITH SILT POCKETS, SOME GYPSUM

CRYSTALS, IRON OXIDE STAINING,  YELLOWISH

GRAY. (SHERACK FORMATION) (LACUSTRINE)

11.6’ TO 13.9’ (CH) FAT CLAY, MEDIUM STIFF,

INTERBEDDED,  LIGHT  GRAY  TO  GRAY. (POPLER

RIVER F./ WEST FARGO MEMBER)

13.9’ TO 16.7’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MEALY, SOME FE STAINING, FE STAINED MH 16.1-16.6’,

GRAY  TO  DARK  GRAY. (POPLER RIVER F./ HARWOOD

MEMBER)

16.7’ TO 17.9’ (CH) FAT CLAY, STIFF, MOIST, BLOCKY,

FE STAINED AND WEATHERED,  DARK  GRAY.

(DESSICATED BRENNA FORMATION)

17.9’ TO 20’ (CH) FAT CLAY SILTY, SOFT, MOIST, WITH

FE NODULES, SHERACK LIKE INCLUSIONS,

YELLOWISH  TAN

20’ TO 57.3’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, BLOCKY AND DESSICATED AT TOP ~3’,

DARK  GRAY. (BRENNA FORMATION)

57.3’ TO 70’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS,  DARK  GRAY. (ARGUSVILLE

FORMATION) (LACUSTRINE)

  CH

  CL

  CH

  CH

  CH

  CH

  CH

  CH

G.S. 878.1

SPT D10 LL PLMC

22 JUL 09

09-69M

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 870.1

89

71

27

25

29

26

36

37

35

28

31

27

28

25

32

26

38

43

38

38

72

70

71

59

54

49

55

51

53

50

0’ TO 3.2’ (CH) FAT CLAY, SOFT, MOIST, ORGANIC WITH

ROOTS,  BLACK. (TOPSOIL)

3.2’ TO 7.7’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

WITH SILT POCKETS, WITH ROOTS, NO STAINING,

LAMINATED BELOW 6.6,  YELLOWISH  GRAY.

(SHERACK FORMATION) (LACUSTRINE)

7.7’ TO 11.1’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

SATURATED, INTERBEDDED, WITH ROOTS,  LIGHT

GRAY  TO  GRAY. (POPLER RIVER F./ WEST FARGO

MEMBER)

11.1’ TO 13.3’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

MOIST, IRON OXIDE STAINING, MEALY TO BLOCKY W/

SOME SILT PLANES,  BROWNISH  GRAY

13.3’ TO 14.8’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

MOIST TO WET, LAMINATED,  GRAY  TO  TAN

14.8’ TO 51.5’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, BLOCKY AND DESICATED AT TOP 3’.

BREAKS ON SILTY PLANES BELOW 42.8’,  DARK  GRAY.

(BRENNA FORMATION)

51.5’ TO 75’ (CH) FAT CLAY, SOFT, MOIST, WITH TILL

INCLUSIONS, GRITTY AFTER 63’,  DARK  GRAY.

803.4

W. L. 876.5

NOTES:

1.    WATER LEVEL DETERMINED AFTER 8

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 868.4

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

56

37

66

53

121

116

118

94

83

71

80

84

  CH

  CH

  CH

  CH

  CH

  CH

  CH

G.S. 878.4

SPT D10 LL PLMC

23 JUL 09

09-70M

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 870.4

(ARGUSVILLE FORMATION) 

5

5

6

3

2

1

3

2

1

2

4

4

3

4

4 803.9

W. L. 870.4

NOTES:

1.    WATER LEVEL DETERMINED AFTER 8

HOURS

BOTTOM OF AUGER EL.  873.9

BOTTOM OF HOLE EL. 864.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

9

0

12

13

40

16

7

8

6

6

6

7

8

76

82

24

69

116

108

100

92

88

91

78

78

75

28

31

24

31

39

38

36

32

32

36

27

28

23

37

40

34

28

39

57

68

64

62

57

62

49

50

46

0’ TO 3.9’ (CH) FAT CLAY SILTY,  SAND FINE, MEDIUM

STIFF, MOIST, SOME ORGANICS,  THIN BEDDED, IRON

OXIDE STAINING,  LIGHT  BROWN  TO  DARK  BROWN.

(ALLUVIUM)

3.9’ TO 15.8’ (CH) FAT CLAY SILTY, MEDIUM STIFF TO

STIFF, WET, VARVED,  SILT SEAMS,  ROOTS,  ANGLED

BEDDING, IRON OXIDE STAINING,  TANNISH  BROWN

TO  LIGHT  GRAY. (SHERACK FORMATION)

(GLACIO-LACUSTRINE)

15.8’ TO 25.8’ (ML) SILT CLAYEY, MEDIUM STIFF TO

STIFF, SATURATED, LAMINATED,  CLAY SEAMS,

CROSSBEDDING, IRON OXIDE STAINING,  YELLOWISH

TAN  TO  DARK  GRAY. (POPLER RIVER F./ WEST

FARGO MEMBER) (ALLUVIUM)

25.8’ TO 28.5’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

WET, MEALY, AND BLOCKY,  BROWN  TO  BLACKISH

GRAY. (POPLER RIVER F./ HARWOOD MEMBER)

(ALLUVIUM)

28.5’ TO 32’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY,  DESSICATED,  DARK  GRAY. (DESSICATED

BRENNA FORMATION) (GLACIO-LACUSTRINE)

32’ TO 55’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, HOMOGENEOUS, SOME SILT NODULES,  STICKY,

SHEARS AND BREAKS,  DARK  GRAY. (BRENNA

FORMATION) (GLACIO-LACUSTRINE)

55’ TO 70’ (CH) FAT CLAY,  SAND FINE TO COARSE,

SOFT TO MEDIUM STIFF, WET, HOMOGENEOUS,

BREAKS ALONG BEDDING,  SILTY-GRITTY LOOKING,

SOME DROP STONES,  DARK  GRAY. (ARGUSVILLE

FORMATION) (GLACIO-LACUSTRINE)

  CH

  CH

  ML

  CH

  CH

  CH

  CH

G.S. 873.9

SPT D10 LL PLMC

28 JUL 09

09-72M

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 865.9
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fi

US Army Corps

of Engineers

US Army Corps

of Engineers

809.5

W. L. 860.9

NOTES:

1.    WATER LEVEL DETERMINED AFTER 48

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 859.5

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

18

23

11

10

7

1

3

4

2

2

2

3

3

72

107

109

114

122

109

94

68

81

54

78

30

36

37

37

35

33

32

27

29

27

21

34

51

56

66

72

65

60

49

57

44

44

0’ TO 6.8’ (CH) FAT CLAY SILTY, MEDIUM STIFF TO

SOFT, MOIST TO WET, TRACE SHELLS, AND ROOTS,

DARK  BROWNISH  GRAY. (ALLUVIUM)

6.8’ TO 14.5’ (CH) FAT CLAY SILTY, STIFF, MOIST,

VARVED,  DESSICATED,  NOT BLOCKY, IRON OXIDE

STAINING,  BROWNISH  GRAY  TO  GRAY.

(DESSICATED BRENNA FORMATION)

(GLACIO-LACUSTRINE)

14.5’ TO 57’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, HOMOGENEOUS, SOME SILT NODULES,  STICKY,

SLICKS WHEN SHEARED, NO STAINING,  DARK  GRAY.

(BRENNA FORMATION) (GLACIO-LACUSTRINE)

57’ TO 61.8’ (CH) FAT CLAY SILTY, SOFT TO SOFT,

MOIST, VARVED, NO STAINING,  DARK  GRAY.

(BRENNA FORMATION) (GLACIO-LACUSTRINE)

61.8’ TO 65’ (CH) FAT CLAY,  SAND FINE TO COARSE,

SOFT TO MEDIUM STIFF, WET, HOMOGENEOUS,

BREAKS ALONG BEDDING,  SILTY-GRITTY LOOKING,

SOME DROP STONES, NO STAINING,  DARK  GRAY.

(ARGUSVILLE FORMATION) (GLACIO-LACUSTRINE)

  CH

  CH

  CH

  CH

  CH

G.S. 874.5

SPT D10 LL PLMC

27 JUL 09

09-73M

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 866.5

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

2.    HOLE STABILIZED WITH 4"

CASING TO EL. 881.8

  CH

  CH

  CH

  ML

& CH

  CH

  CH

  CH

  CH

  CL

G.S. 896.8

SPT D10 LL PLMC

04 MAY 10

764.8

W. L. 893
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2

3

4

2

37

56

67

67

77

85

48

55

68

102

107

107

105

118

118

103

108

93

98

84

64

75

74

74

16

26

23

34

31

25

30

24

31

35

32

37

35

34

32

29

28

24

26

22

33

24

24

14

16

30

34

39

30

48

49

42

48

73

66

66

72

74

61

61

59

55

56

45

70

40

46

10

10

0’ TO 3.3’ (CH) FAT CLAY, MEDIUM STIFF, MOIST, WITH

ROOTS, ORGANIC,  DARK  GRAY  TO  BLACK.

(TOPSOIL)

3.3’ TO 6.8’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MEALY, TRACE MEDIUM SAND, WITH SILTY POCKETS,

IRON OXIDE STAINING,  GRAY. (ALLUVIUM)

6.8’ TO 16.3’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

MOIST, LAMINATED, OCCASIONAL FE STAINS,  GRAY

AND  LIGHT  GRAY. (SHERACK FORMATION)

16.3’ TO 27.4’ (ML & CH) FAT CLAY AND SILT, SOFT TO

STIFF, SATURATED, INTERBEDDED, DARK GRAY CLAY

WITH LIGHT GRAY AND ORANGE SILT BEDS. FINE

SAND SEAM 27.3’ TO 27.4’, (POPLAR RIVER F./ WEST

FARGO MEMBER)

27.4’ TO 31.4’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MEALY, GRAY TO BROWNISH GRAY. (POPLAR RIVER F/

HARWOOD MEMBER)

31.4’ TO 33’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY, OCCASIONAL CALCARIOUS BLEBS,  GRAY.

(DESSICATED BRENNA FORMATION)

33’ TO 85.4’ (CH) FAT CLAY, SOFT, MOIST,  FORMS

SLICKENSIDES WHEN SHEARED, OCCASIONAL

CALCARIOUS BLEBS, STICKY.  SILT, WITH

OCCASIONAL VARVE BELOW 73.5’,  GRAY. (BRENNA

FORMATION)

85.4’ TO 112.8’ (CH) FAT CLAY SILTY, SOFT, MOIST,

WITH TILL INCLUSIONS, AND FEW SANDS, AND DROP

STONES, GRITTY,  GRAY. (ARGUSVILLE FORMATION)

112.8’ TO 132’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, GRAY. (UNIT "A" TILL)

10-76M

856.0

NOTES:

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

6

5

1

2

2

2

4

1

3

4

37

90

112

105

100

103

95

76

75

61

22

36

37

37

34

36

28

24

31

29

36

49

68

71

70

71

65

53

55

47

0’ TO 0.7’ (GC) CLAYEY GRAVEL WITH SAND SILTY,

SAND FINE TO COARSE, MEDIUM DENSE,  BROWN.

(FILL)

0.7’ TO 4’ (OL/OH) ORGANIC SOIL, MEDIUM STIFF TO

SOFT, VERY MOIST,  FILL,  BLACK. (TOPSOIL)

4’ TO 6.5’ (CH/CL) FAT CLAY/LEAN CLAY SILTY, MEDIUM

STIFF, WET,  ROOTS,  GRAYISH  BROWN. (ALLUVIUM)

6.5’ TO 8’ (CH) FAT CLAY SILTY, STIFF, MOIST, VARVED,

DESSICATED,  NOT BLOCKY, IRON OXIDE STAINING,

BROWNISH  GRAY  TO  GRAY. (BRENNA FORMATION)

(GLACIO-LACUSTRINE)

8’ TO 12.8’ (ML) SILT CLAYEY, MEDIUM STIFF,

SATURATED, LAMINATED,  CLAY SEAMS,  ORGANIC

INCLUSIONS BLACK,  YELLOWISH  BROWN. (POPLER

RIVER F./ WEST FARGO MEMBER) (ALLUVIUM)

12.8’ TO 16’ (CH) FAT CLAY SILTY, MEDIUM STIFF, WET,

VARVED,  WEATHERED,  ORGANIC BLEBS,  BROWN

16’ TO 22.5’ (CH) FAT CLAY, MEDIUM STIFF, MOIST TO

WET, DESSICATED,  VARVED, IRON OXIDE STAINING,

DARK  GRAY  TO  BROWN. (BRENNA FORMATION)

(GLACIO-LACUSTRINE)

22.5’ TO 48’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET,  OCC. SILT NODULE,  "SLICKS’’ WHEN SHEARED,

DARK  GRAY. (BRENNA FORMATION)

(GLACIO-LACUSTRINE)

48’ TO 60’ (CH/CL) FAT CLAY/LEAN CLAY, SOFT TO

MEDIUM STIFF, WET TO SATURATED, VARVED,  SILT

LAMINATIONS,  LIGHT  GRAY  AND  DARK  GRAY.

(GLACIO-LACUSTRINE)

  GC
OL/OH
CH/CL

  CH

  ML

  CH

  CH

  CH

G.S. 916.0

SPT D10 LL PLMC

09 DEC 09

09-74M

CH/
 CL

1.    WATER LEVEL NOT DETERMINED

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 908.0

875.5

NOTES:

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

43

7

6

7

4

2

2

7

17

32

82

80

78

77

58

72

46

28

29

30

30

19

30

22

41

37

46

49

48

52

37

25

22

0’ TO 5.2’ (GC) CLAYEY GRAVEL WITH SAND,  SAND

FINE TO MEDIUM, MEDIUM DENSE, MOIST,  DARK

BROWN. (FILL)

5.2’ TO 21.3’ (CH) FAT CLAY SILTY, MEDIUM STIFF TO

SOFT, MOIST TO SATURATED, STRATIFIED,  SILT

SEAMS OR POCKETS,  GYPSUM IN FRACTURES, IRON

OXIDE STAINING,  TANNISH  BROWN  TO  TANNISH

ORANGE. (SHERACK FORMATION)

(GLACIO-LACUSTRINE)

21.3’ TO 25’ (CH) FAT CLAY, VERY SOFT TO MEDIUM

STIFF, WET TO VERY MOIST, LAMINATED, TRACE

DROP STONES,  SLICKS WHEN SHEARED,  AND

(GLACIO-LACUSTRINE)

25’ TO 37’ (CH/CL) FAT CLAY/LEAN CLAY SILTY,  SAND

FINE, VERY SOFT TO MEDIUM STIFF, WET TO VERY

MOIST, LAMINATED, SOME SILTY SEAMS WITH SAND,

POSABLE ALLUVIUM,  DARK  GRAY.

(GLACIO-LACUSTRINE)

37’ TO 40’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, VARVED,  VARVED,  DARK  GRAY  AND  LIGHT

GRAY. (GLACIO-LACUSTRINE)

40’ TO 45’ (ML) SILT CLAYEY,  SAND FINE, MEDIUM

STIFF TO STIFF, SATURATED, LAMINATED,  LIGHT

BROWN  AND  DARK  BROWN. (ALLUVIUM)

45’ TO 50’ (SP) POORLY GRADED SAND,  SAND FINE TO

MEDIUM, MEDIUM DENSE TO DENSE, SATURATED,

STRATIFIED,  TAN. (FLUVIAL)

  GC

  CH

  CH

  CH

  ML

  SP

G.S. 925.5

SPT D10 LL PLMC

10 DEC 09

09-75M

CH/
 CL DERIVED FROM BRENNA F M,  DARK  GRAY.

BREAKS ALONG BEDDING, POSABLE BRENNA OR

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 917.5

1.    WATER LEVEL NOT DETERMINED

Final Fargo-Moorhead Metro Feasibility Report and Environmental Impact Statement 
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US Army Corps

of Engineers

US Army Corps

of Engineers

762.8

W. L. 886.4

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24
HOURS

BOTTOM OF AUGER EL.  877.8

BOTTOM OF HOLE EL. 877.8

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

7

8

1

14

7

7

4

3

3

2

3

2

0

1

4

6

2

3

4

5

9

24

40

60

37

64

80

77

39

31

61

100

112

105

127

112

104

100

92

87

74

81

75

84

69

33

33

27

35

33

27

23

27

35

32

34

34

29

33

31

32

27

28

29

31

26

24

15

16

33

38

39

42

35

42

49

70

67

71

67

63

60

60

53

46

58

42

52

42

13

20

0’ TO 3.3’ (CH) FAT CLAY WITH SAND SILTY, MEDIUM

STIFF, MOIST,  DARK  BROWN. (TOPSOIL)

3.3’ TO 6.3’ (CH) FAT CLAY, MEDIUM STIFF TO SOFT,

MOIST, MEALY, WITH ROOTS, TANNISH GRAY.

(ALLUVIUM)

6.3’ TO 18.1’ (CH) FAT CLAY SILTY, SOFT TO MEDIUM

STIFF, MOIST, LAMINATED, IRON OXIDE STAINING,

FEW FLUID FRACTURES. SATURATED ML SEAM 16.2’

TO 16.4’,  YELLOWISH TAN. (SHERACK FORMATION)

18.1’ TO 27.1’ (ML & CH) FAT CLAY AND SILT, SOFT TO

STIFF, SATURATED, INTERBEDDED, DARK GRAY CLAY

WITH LIGHT GRAY AND ORANGE SILT BEDS, (POPLAR

RIVER F./ WEST FARGO MEMBER)

27.1’ TO 33.5’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MEALY, IRON OXIDE STAINING, SLIGHT LAMINATIONS

BELOW 29.5’, GRAY TO BROWNISH GRAY. (POPLAR

RIVER F/ HARWOOD MEMBER)

33.5’ TO 36’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY, DESSICATED,  GRAY. (BRENNA FORMATION)

36’ TO 84’ (CH) FAT CLAY, SOFT, MOIST,  FORMS

SLICKENSIDES WHEN SHEARED, OCCASIONAL

CALCARIOUS BLEBS,  GRAY. (BRENNA FORMATION)

84’ TO 109.8’ (CH) FAT CLAY SILTY, SOFT, MOIST, WITH

TILL INCLUSIONS, AND FEW SANDS,  GRAY.

(ARGUSVILLE FORMATION)

109.8’ TO 130’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, GRAY. (UNIT "A" TILL)

  CH

  CH

  CH

  ML

& CH

  CH

  CH

  CH

  CH

  CL

G.S. 892.8

SPT D10 LL PLMC

06 MAY 10

10-78M

  CL

  CL

  CL

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 882.8

756.5

W. L. 878.97

NOTES:

1.    WATER LEVEL DETERMINED AFTER 28

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 875.07

CASING TO EL. 878.4

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

21

31

33

18

14

15

11

10

8

13

9

11

13

11

10

9

9

9

10

11

15

13

37

68

50

50

67

69

65

79

70

63

99

99

97

93

102

104

115

116

94

98

91

79

76

73

71

30

32

32

35

18

16

30

24

27

35

25

23

36

31

32

31

30

32

33

33

29

27

31

28

24

25

24

17

19

18

18

12

10

34

29

29

37

39

47

51

55

60

57

61

55

66

63

55

58

57

52

39

47

46

21

21

20

21

9

9

SOME ROOTLETS, DARK BROWN TO BLACK.

(TOPSOIL)

OCCASIONAL ORGANICS, VERY WEATHERED, GRAY

TO BROWN. (SHERACK FORMATION)

7.4’ TO 26.9’ (CH) FAT CLAY, STIFF, MOIST, LAMINATED,

IRON OXIDE STAINING, SATURATED ML SEAMS 21.6’

TO 22.1’, 24.2’ TO 24.4’, YELLOWISH BROWN TO GRAY.

(SHERACK FORMATION)

26.9’ TO 29.1’ (CH) FAT CLAY, STIFF, WET,

DESSICATED, IRON OXIDE STAINING, BLOCKY

TEXTURE, GRAY. (DESSICATED BRENNA FORMATION)

29.1’ TO 85.8’ (CH) FAT CLAY, STIFF, WET, TRACE SILT

NODULES, SILTY APPEARANCE WHEN SHEARED,

GRAY WITH LIGHT GRAY. (BRENNA FORMATION)

85.8’ TO 100’ (CH) FAT CLAY, GRAVEL FINE , MEDIUM

STIFF TO STIFF, WET, TRACE SILT NODULES, SILTY

APPEARANCE WHEN SHEARED, GRAY. (ARGUSVILLE

FORMATION)

100’ TO 110.9’ (CL) LEAN CLAY WITH SAND, GRAVEL

FINE , STIFF, WET, STICKY, GRAY. (UNIT "A" TILL)

110.9’ TO 113’ (SC) CLAYEY SAND,  SAND FINE TO

MEDIUM, DENSE, SATURATED, GRAY. (UNIT "A" TILL)

113’ TO 123’ (CL) SANDY LEAN CLAY, GRAVEL FINE ,

VERY STIFF TO DENSE, WET, INTERBEDDED, SANDY

LEAN CLAY INTERBEDDED WITH CLAYEY SAND, GRAY.

(UNIT "A" TILL)

123’ TO 128.9’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE SAND MEDIUM, DENSE TO HARD, WET,

GRAY. (UNIT "A" TILL)

  CH

  CH

  CH

  CH

  CL

  SC

  CL

  CL

G.S. 885.4

SPT D10 LL PLMC

04 MAY 10

2.    HOLE STABILIZED WITH 6"

10-77M

  CH

  CH

0’ TO 5.3’ (CH) FAT CLAY, STIFF, MOIST TO WET,

5.3’ TO 7.4’ (CH) FAT CLAY, STIFF, MOIST,

768.9

W. L. 889.744

NOTES:

1.    WATER LEVEL DETERMINED AFTER 0.25

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 886.844

CASING TO EL. 891.4

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

13

25

24

17

14

12

14

6

6

5

7

7

7

6

5

9

9

7

8

9

8

6

14

69

96

109

64

78

46

27

75

131

110

100

102

121

109

97

95

88

89

75

72

81

77

89

63

69

27

22

29

21

22

27

37

30

40

42

34

30

29

31

23

23

23

23

30

21

28

22

24

17

31

35

41

34

29

38

77

68

64

66

72

66

61

62

49

52

46

51

62

47

47

38

43

33

OCCASIONAL ORGANICS, BLACK TO YELLOWISH

BROWN. (FILL)

4.3’ TO 11.2’ (CH) FAT CLAY, STIFF, WET, OCCASIONAL

ORGANICS, OCCASIONAL CALCARIOUS VEINS, IRON

OXIDE STAINING, LAMINATED AND LESS WEATHERED

BELOW 7.3’, YELLOWISH BROWN. (SHERACK

FORMATION)

11.2’ TO 17.2’ (CH) FAT CLAY, STIFF, WET, LAMINATED,

YELLOWISH BROWN TO GRAY. (SHERACK

FORMATION)

17.2’ TO 28.8’ (ML) SILT, MEDIUM DENSE, SATURATED,

LAMINATED, LAMINATED TO THIN BEDDED, CH SEAM

21.4’ - 21.7’, YELLOWISH BROWN TO GRAY. (POPLAR

RIVER F./ WEST FARGO MEMBER)

28.8’ TO 32.4’ (CH) FAT CLAY, MEDIUM STIFF TO STIFF,

WET, DESSICATED, GRAY. (DESSICATED BRENNA

FORMATION)

32.4’ TO 114.7’ (CH) FAT CLAY, STIFF, WET,

SLICKENSIDED, TRACE GRAVEL, LAMINATED ZONES

BELOW 85’, GRAY. (BRENNA FORMATION)

114.7’ TO 123’ (CL) LEAN CLAY WITH SAND, GRAVEL

FINE SAND MEDIUM TO COARSE, STIFF, WET, GRAY.

(UNIT "A" TILL)

123’ TO 129.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF TO DENSE, MOIST, LAMINATED, THIN BEDDED,

LAMINATED IN SANDY ZONES, GRAY. (UNIT "A" TILL)

  CH

  CH

  CH

  CH

  CL

  CL

G.S. 898.4

SPT D10 LL PLMC

06 MAY 10

2.    HOLE STABILIZED WITH 6"

10-79M

ML-
 MH

0’ TO 4.3’ (CH) FAT CLAY, MEDIUM STIFF, WET,  CH

822.2

W. L. 909.24

NOTES:

1.    WATER LEVEL DETERMINED AFTER 12

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 899.24

CASING TO EL. 904.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

16

13

13

9

11

8

9

10

6

9

8

10

11

13

9

50

80

60

63

55

100

108

99

82

100

105

81

63

68

61

88

72

66

71

52

26

30

32

30

28

26

29

34

24

27

27

29

29

24

22

25

25

30

32

44

54

54

39

53

55

52

39

42

49

54

42

44

43

36

TRACE CALCARIOUS VEINS, IRON OXIDE STAINING,

LAMINATIONS ARE INCREASING WITH DEPTH,

WEATHERED ZONE BETWEEN 0.9 FEET AND 1.5 FEET,

BROWNISH GRAY

8’ TO 9.7’ (CH) FAT CLAY, STIFF, MOIST, TRACE

CALCARIOUS VEINS, IRON OXIDE STAINING,

BROWNISH GRAY

9.7’ TO 12.3’ (CH) FAT CLAY, STIFF, MOIST, TRACE

CALCARIOUS VEINS, BLOCKY FRACTURES WHEN

SHEARED, BROWN TO LIGHT BROWN. (DESSICATED

BRENNA FORMATION)

12.3’ TO 21.4’ (CH) FAT CLAY, STIFF, MOIST, TRACE

CALCARIOUS VEINS, IRON OXIDE STAINING,

SCATTERED GYPSUM CRYSTALS, SATURATED SILT

15.6 ’ TO 16.4’, BROWN TO LIGHT BROWN. (BRENNA

FORMATION)

21.4’ TO 69.7’ (CH) FAT CLAY, STIFF, VERY MOIST,

TRACE SILT NODULES, TRACE FINE GRAVEL,

SLICKENSIDED ZONES AT 25’, GRAY LAMINATIONS IN

ZONES AT 33.2’, TRACE FINE GRAVEL AND COARSE

SAND AT 55’, TRACE SAND POCKETS 68’, GRAY TO

BROWNISH GRAY

69.7’ TO 89’ (SM) SILTY SAND WITH GRAVEL, GRAVEL

FINE TO COARSE SAND FINE TO MEDIUM, VERY

DENSE, WET, TRACE FINE GRAVEL, GRAY

  CH

  CH

  CH

  CH

  SM

G.S. 911.2

SPT D10 LL PLMC

08 MAY 10

2.    HOLE STABILIZED WITH 6"

10-80M

  CH

0’ TO 0.9’ (CH) ORGANIC FAT CLAY, STIFF, MOIST, 

  CH

BLACK

0.9’ TO 8’ (CH) FAT CLAY, STIFF, MOIST, LAMINATED,
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US Army Corps

of Engineers

US Army Corps

of Engineers

807.8

W. L. 903.4

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

CEMENT-BENTONITE GROUT.

5

5

6

6

5

4

4

3

5

3

3

3

3

5

35

93

57

102

121

129

51

104

94

96

79

82

58

73

71

74

69

55

25

26

31

21

31

30

29

26

26

28

28

26

26

25

23

11

14

15

37

44

40

46

48

54

42

52

45

48

44

39

16

15

15

0’ TO 0.8’ (CH) FAT CLAY, MEDIUM STIFF,  BLACK

0.8’ TO 3.2’ (CH) FAT CLAY, MOIST, MEALY, ALLUVIUM /

DISTURBED SHERACK,  YELLOWISH  GRAY

3.2’ TO 6’ (CH) FAT CLAY SILTY, SOFT TO MEDIUM

STIFF, MOIST, LAMINATED, SOME ROOTS, IRON OXIDE

STAINING, ML 5.8’ TO 6.0’,  YELLOWISH  GRAY.

(SHERACK FORMATION)

6’ TO 20.9’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MOTTLED, WITH FLUID FRACTURES AND

PRECIPITATES. VARVED,  LIGHT  GRAY  AND

ORANGEISH  GRAY. (BRENNA FORMATION)

20.9’ TO 45.1’ (CH) FAT CLAY, SOFT, MOIST, SILTY

BELOW 27.5’. OCCASIONAL VARVE,  GRAY. (BRENNA

FORMATION)

45.1’ TO 70.8’ (CH) FAT CLAY SILTY, SOFT, MOIST, WITH

TILL INCLUSIONS, AND FEW SANDS,  GRAY.

(ARGUSVILLE FORMATION)

70.8’ TO 100’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, WITH SAND AND SILT OUTWASH

LAYERS, GRAY. (UNIT "A" TILL)

  CH

  CH

  CH

  CH

  CH

  CH

  CL

G.S. 907.8

SPT D10 LL PLMC

20 MAY 10

10-81M

  CL

  CL

  CL

  CL

  CL

TO EL. 897.8

2.    HOLE STABILIZED WITH 4" CASING

3.    INSTALL PEIZOMETERS 7,8,9 IN 

BOREHOLE. BACKFILL WITH TREMIED

816.2

W. L. 907.6

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

9

5

1

0

0

0

0

0

0

0

0

0

0

0

0

3

23

12

23

52

71

103

98

93

92

95

83

99

62

81

63

62

50

30

26

22

28

33

32

29

29

29

27

31

24

27

25

24

21

22

16

32

34

82

75

73

67

64

59

76

58

55

44

46

35

31

22

0’ TO 3.2’ (CH) FAT CLAY, MOIST, ORGANIC, BLACK.

(TOPSOIL)

3.2’ TO 5.3’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

MOIST, WITH ROOTS, YELLOWISH GRAY. (ALLUVIUM)

5.3’ TO 11.2’ (CH) FAT CLAY, MEDIUM STIFF TO STIFF,

MOIST, LAMINATED, OCCASIONAL ROOTLETS, IRON

OXIDE STAINING, WITH FINE SILT LAYERS, YELLOWISH

GRAY AND ORANGE. (SHERACK FORMATION)

11.2’ TO 14.8’ (ML) SILT, MEDIUM STIFF TO SOFT,

SATURATED, WITH BLACK ORGANICS, CROSS

BEDDED.  GRAY LAMINATED CH BED 13.8’-14.2’,

ORANGE. (POPLAR RIVER F./ WEST FARGO MEMBER)

14.8’ TO 15.9’ (CH) FAT CLAY, VERY SOFT, SATURATED,

LAMINATED, ORGANIC LAMINATIONS, GRAY. (POPLAR

RIVER F./ WEST FARGO MEMBER)

15.9’ TO 58’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, WITH CALCARIOUS BLEBS,  FORMS

SLICKENSIDES WHEN SHEARED, OCCASIONAL SILTY

PLANES BELOW 35’, GRAY. (BRENNA FORMATION)

58’ TO 76.6’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS, OCCASIONAL DROP STONES,

STICKY, GRAY. (ARGUSVILLE FORMATION)

LAMINATED, LITTLE FINE SAND, TRACE COARSE

SAND, GRAY

GRITTY, SILTY, WITH OCCASIONAL LAMINATIONS.

ZONES OF SANDIER, GRAVELLY MATERIAL, GRAY

85.3’ TO 90.8’ (SM) SILTY SAND,  SAND FINE, MEDIUM

DENSE, WET, LAMINATED, FINE LAMINATIONS, GRAY

90.8’ TO 97’ (SP) POORLY GRADED SAND,  SAND FINE

TO MEDIUM, MEDIUM DENSE, SATURATED, GRAY

  CH

  CH

  CH

  ML

  CH

  CH

  CH

  SM

  SP

G.S. 913.2

SPT D10 LL PLMC

24 MAY 10

10-83M

  SP

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 903.2

  CL

76.6’ TO 80’ (CL) LEAN CLAY, VERY SOFT, WET,

80’ TO 85.3’ (CL) SANDY LEAN CLAY, VERY SOFT, MOIST,

  CL

817.6

W. L. 892.7

NOTES:

1.    WATER LEVEL DETERMINED AFTER 36

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 891.4

CASING TO EL. 890.6

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

24

12

16

27

27

12

7

4

5

5

6

7

6

7

7

8

68

41

75

67

30

42

68

105

106

116

112

95

90

91

91

85

77

85

24

24

28

23

22

21

24

30

34

29

27

24

29

24

25

23

26

24

25

41

42

33

26

43

40

71

75

81

77

63

69

65

64

52

52

53

0’ TO 4.4’ (CH) ORGANIC CLAY, VERY STIFF, MOIST,

SOME ORGANICS, TRACE ROOTLETS, TRACE FINE

GRAVEL, BLACK. (TOPSOIL)

4.4’ TO 5’ (CH) FAT CLAY, VERY STIFF, MOIST, TRACE

ROOTLETS, BROWN. (ALLUVIUM)

5’ TO 7.7’ (CL) ELASTIC SILT, STIFF, MOIST,

LAMINATED, IRON OXIDE STAINING, GRAYISH BROWN

MOTTLED WITH ORANGEISH BROWN. (SHERACK

FORMATION)

7.7’ TO 12.6’ (CH) FAT CLAY, STIFF, MOIST, LAMINATED,

IRON OXIDE STAINING, GRAY WITH LIGHT BROWN

12.6’ TO 24.8’ (CL-ML) LEAN CLAY AND SILT, STIFF,

SATURATED, LAMINATED, IRON OXIDE STAINING, SILT

CONTENT INCREASES WITH DEPTH, BROWNISH GRAY

AND ORANGEISH BROWN

24.8’ TO 29.1’ (CH) LEAN CLAY TO FAT CLAY, STIFF,

WET, CH SEAM 26.1’ TO 26.6’, GRAY MOTTLED WITH

BROWN

29.1’ TO 61.3’ (CH) FAT CLAY, WET, TRACE SILT

NODULES,  FORMS SLICKENSIDES WHEN SHEARED,

GRAY. (BRENNA FORMATION)

61.3’ TO 80’ (CH) FAT CLAY, MEDIUM STIFF, WET,

TRACE TILL INCLUSIONS, TRACE FINE GRAVEL, TRACE

SILT NODULES, SILT LAMINATIONS IN ZONES, GRAY.

(ARGUSVILLE FORMATION)

  CH

  CH

  CL

  CH

  CH

  CH

  CH

G.S. 897.6

SPT D10 LL PLMC

22 MAY 10

2.    HOLE STABILIZED WITH 6"

10-82M

CL-
 ML

836.9

W. L. 907.5

NOTES:

1.    WATER LEVEL DETERMINED AFTER 12

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 906.3

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

14

14

24

4

2

2

2

2

2

7

6

105

35

30

41

39

46

75

26

108

108

114

103

108

86

42

55

40

19

18

24

24

31

25

28

31

31

26

18

24

30

13

22

37

27

82

84

87

76

80

68

31

39

27

ORGANICS, SILTY, ORGANIC CLAY, BLACK

5’ TO 10.3’ (CH) FAT CLAY, STIFF, MOIST, LAMINATED,

BROWNISH GRAY TO LIGHT GRAY. (SHERACK

FORMATION)

10.3’ TO 14.7’ (ML) SILT, HARD, SATURATED,

14.7’ TO 46.7’ (CH) FAT CLAY, SOFT, WET,

STIFF, VERY MOIST, GRAY

49.8’ TO 58.3’ (CH) FAT CLAY, MEDIUM STIFF, WET,

LAMINATED, TRACE TILL INCLUSIONS, SAND AND

GRAY. (ARGUSVILLE FORMATION)

58.3’ TO 61’ (SP) POORLY GRADED SAND, VERY

DENSE, WET, TRACE FINE GRAVEL, GRAY

61’ TO 68’ (SM) SILTY SAND, MEDIUM DENSE,

SATURATED, TRACE CLAY, SILT DECREASES WITH

DEPTH, GRAY

68’ TO 75’ (SP) POORLY GRADED SAND,  SAND FINE,

MEDIUM DENSE, SATURATED, TRACE SILT, BROWNISH

GRAY

  CH

  CH

  ML

  CH

  CH

  SP

  SM

  SP

G.S. 911.9

SPT D10 LL PLMC

24 MAY 10

3.2’ TO 5’ (CH) FAT CLAY, STIFF, MOIST, 

LIGHT BROWN. (FILL)

IRON OXIDE STAINING, 

BROWN WITH DARK BROWN

LAMINATED, IRON OXIDE STAINING, 

10-84M

0’ TO 3.2’ (CH) ORGANIC CLAY, STIFF, MOIST, SOME  CH

2.    HOLE STABILIZED WITH 6"

CASING TO EL. 896.9

SLICKENSIDED, TRACE SILT NODULES, FORMS

(BRENNA FORMATION)

SLICKENSIDES WHEN SHEARED, GRAY.

GRAVEL CONTENT INCREASE WITH DEPTH,

  CL 46.7’ TO 49.8’ (CL) LEAN CLAY WITH SAND, MEDIUM
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Geotechnical Design and Geology
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US Army Corps

of Engineers

US Army Corps

of Engineers

854.0

W. L. 907.2

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

11

6

1

0

0

23

16

12

7

18

14

9

12

21

69

69

37

65

58

27

27

28

23

24

29

42

26

55

60

34

0’ TO 3.5’ (CH) FAT CLAY, MOIST, WITH ROOTS, BLACK

AND BROWNISH GRAY. (FILL)

3.5’ TO 9.6’ (CH) FAT CLAY SILTY, MEDIUM STIFF,

MOIST, LAMINATED, SOME ROOTS, IRON OXIDE

STAINING,  YELLOWISH  GRAY. (SHERACK

FORMATION)

9.6’ TO 13.3’ (ML) SILT, MEDIUM STIFF, SATURATED,

WITH ORGANIC NODULES, CROSS BEDDED.  SOME

GRAY CLAY BEDS, ORANGE WITH GRAY

13.3’ TO 16.2’ (CH) FAT CLAY, VERY SOFT, WET,

FORMS SLICKENSIDES WHEN SHEARED, GRAY.

(BRENNA FORMATION)

16.2’ TO 27.5’ (CH) FAT CLAY,  SAND MEDIUM, VERY

SOFT, MOIST TO WET, WITH TILL INCLUSIONS, AND

SAND, OCCASIONAL DROP STONES, WITH SILT

LAMINATIONS, GRAY. (ARGUSVILLE FORMATION)

27.5’ TO 31.2’ (ML) SANDY SILT,  SAND FINE, STIFF,

WET, GRAY

31.2’ TO 54.3’ (SM) SILTY SAND,  SAND FINE, MEDIUM

DENSE, WET, FEW DARK LAMINATIONS.

GRADATIONALLY MORE SAND, GRAY

54.3’ TO 62’ (SP) POORLY GRADED GRAVEL,  SAND

FINE TO MEDIUM, MEDIUM DENSE, WET, WITH FINE

BLACK LAMINATIONS AND ORGANICS, GRAY

  CH

  CH

  ML

  CH

  CH

  ML

  SM

  SP

G.S. 916.0

SPT D10 LL PLMC

25 MAY 10

10-85M

  SP

CL

CL

TO EL. 906.0

2.    HOLE STABILIZED WITH 4" CASING

844.6

W. L. 908.6

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 906.8

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

8

9

2

2

1

0

0

0

0

3

4

3

15

26

69

62

109

98

76

70

89

55

20

22

28

29

25

26

25

19

29

38

26

61

64

57

58

61

38

0’ TO 1.9’ (CL) SANDY LEAN CLAY WITH GRAVEL,

MOIST, WITH ROOTS, BLACK. (FILL)

1.9’ TO 5.7’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

MEALY, WITH ROOTLETS, LIGHT GRAY. (ALLUVIUM)

5.7’ TO 8.9’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, YELLOWISH GRAY

8.9’ TO 9.8’ (ML) SILT, MEDIUM STIFF, SATURATED,

WITH BLACK ORGANICS, CROSS BEDDED, ORANGE

9.8’ TO 11.2’ (CH) FAT CLAY, SOFT, MOIST, MOTTLED,

FORMS SLICKENSIDES WHEN SHEARED, OXIDIZED,

ORANGEISH BROWN. (BRENNA FORMATION)

11.2’ TO 25’ (CH) FAT CLAY, VERY SOFT, MOIST,  FE

NODULES, OCCASIONAL SILT NODULES, AND

CALCARIOUS BLEBS, OCCASIONAL VARVE.  SILTY

BELOW 20.5’, GRAY. (BRENNA FORMATION)

25’ TO 44.5’ (CH) FAT CLAY, VERY SOFT, MOIST, WITH

TILL INCLUSIONS, AND MEDIUM SAND, VERY FEW

SANDS AND TILL INCLUSIONS 33’-40’, WITH HIGH LL,

GRAY. (ARGUSVILLE FORMATION)

44.5’ TO 60’ (ML) SANDY SILT,  SAND FINE, SOFT,

SATURATED, WITH FINE LAMINAE, GRAY

60’ TO 70’ (SP-SM) POORLY GRADED SAND WITH SILT,

SAND FINE TO MEDIUM, MEDIUM DENSE, SATURATED,

FEW DARK ORGANIC LAMINATIONS, GRAY

  CL

  CH

  CH

  ML
  CH

  CH

  CH

  ML

G.S. 914.6

SPT D10 LL PLMC

25 MAY 10

10-86M

SP -
SM

2.    HOLE STABILIZED WITH 4" CASING

TO EL. 904.6

775.6

NOTES:

1.   WATER LEVEL NOT DETERMINED

HIGH SOLIDS BENTONITE GROUT.

10

8

5

12

17

4

3

2

2

2

2

3

3

3

3

3

4

4

6

5

5

12

84

102

61

69

69

25

56

24

122

106

114

100

104

91

92

88

86

76

56

87

56

82

57

26

34

22

29

28

25

24

24

34

34

35

36

33

31

30

29

28

27

24

28

25

29

20

16

22

26

36

46

30

41

30

79

69

77

70

64

61

58

57

55

55

39

53

45

46

41

14

17

0’ TO 3.4’ (CH) FAT CLAY, STIFF, MOIST, BLACK.

(TOPSOIL)

3.4’ TO 15’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, WITH GYPSUM IN FLUID FRACTURES,

LOCALIZED IRON OXIDE STAINING.  ML SEAM 14.1’ TO

14.3’, YELLOWISH TAN. (SHERACK FORMATION)

15’ TO 25.4’ (ML) SILT, MEDIUM STIFF, SATURATED,

CROSS-BEDDED WITH BLACK ORGANIC NODULES,

FEW LARGE GRAVELS AND SOME CLAY LAMINATIONS,

ORANGE. (POPLAR RIVER F./ WEST FARGO MEMBER)

25.4’ TO 32.3’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY, MEALY ZONE 28.2’ TO 29.8’, GRAY.

(DESSICATED BRENNA FORMATION)

(GLACIO-LACUSTRINE)

32.3’ TO 85.5’ (CH) FAT CLAY, SOFT, MOIST,

SLICKENSIDED, OCCASIONAL CALCARIOUS BLEBS,

FORMS SLICKENSIDES WHEN SHEARED, STICKY.

SANDY ARGUSVILLE- LIKE ZONE 63’ TO 67’- SILTY

BELOW 75’, GRAY. (BRENNA FORMATION)

(GLACIO-LACUSTRINE)

85.5’ TO 109.2’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS, AND COARSE SAND,

OCCASIONAL DROP STONES, GRAY. (ARGUSVILLE

FORMATION) (GLACIO-LACUSTRINE)

109.2’ TO 109.8’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF, MOIST, GRAY. (TILL)

109.8’ TO 113.7’ (GP) POORLY GRADED GRAVEL WITH

SAND, VERY DENSE, SATURATED, ZONES OF CL TILL,

GRAY. (OUTWASH)

113.7’ TO 127’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY HARD, MOIST, GRAY. (TILL)

  CH

  CH

  ML

  CH

  CH

  CH

  CL

  GP

  CL

G.S. 902.6

SPT D10 LL PLMC

08 JUN 10

10-87M

AUGER TO EL. 892.6

2.   HOLE STABILIZED WITH HOLLOW STEM

3.   BORING BACKFILLED WITH TREMIED

W. L. 905.3

NOTES:

1.    WATER LEVEL DETERMINED AFTER 48

HOURS

3.    INSTALLED P-10,11,12 IN BORING.

9

4

14

0

0

0

0

0

0

0

0

0

0

5

19

24

17

14

21

24

19

20

45

64

78

78

99

97

65

49

43

58

26

103

133

94

96

100

90

77

88

76

32

21

23

24

25

34

31

30

27

32

26

27

27

26

31

15

35

39

30

75

77

69

68

71

64

60

64

51

35

15

0’ TO 3.1’ (CH) FAT CLAY, MOIST, (TOPSOIL)

3.1’ TO 11.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, YELLOWISH TAN. (SHERACK FORMATION)

11.6’ TO 15.6’ (ML) SILT, STIFF, SATURATED,

LAMINATED, WITH BLACK NODULES TO 13.2’, AND

GREENISH GRAY LAMINATIONS BELOW 14.5’, GRAY

AND ORANGE. (POPLAR RIVER F./ WEST FARGO

MEMBER)

15.6’ TO 56.2’ (CH) FAT CLAY, VERY SOFT, MOIST,

SLICKENSIDED, WITH GYPSUM IN FLUID FRACTURES,

FORMS SLICKENSIDES WHEN SHEARED, OCCASIONAL

CALCARIOUS BLEBS, SILTY LAMINATIONS BELOW 53’,

GRAY. (BRENNA FORMATION) (GLACIO-LACUSTRINE)

56.2’ TO 73.5’ (CH) FAT CLAY, VERY SOFT, MOIST,

GRITTY, WITH TILL INCLUSIONS, AND COARSE SAND,

OCCASIONAL DROP STONES, GRAY. (ARGUSVILLE

FORMATION) (GLACIO-LACUSTRINE)

73.5’ TO 79.6’ (CH) FAT CLAY ML & CH, MEDIUM STIFF,

WET, INTERBEDDED, ZONES OF TURBID

LAMINATIONS, GRAY

79.6’ TO 84.4’ (ML) SANDY SILT,  SAND FINE, MEDIUM

STIFF, SATURATED, CH ZONE 81.0’-81.8’, GRAY

84.4’ TO 113.4’ (SP) POORLY GRADED SAND,  SAND

FINE TO COARSE, MEDIUM DENSE, SATURATED,

BLACK ORGANIC LAMINATIONS AND WOOD

FRAGMENTS BELOW 95’, LIGHT GRAY

113.4’ TO 130’ (CL) SANDY LEAN CLAY WITH GRAVEL,

STIFF TO HARD, MOIST, WITH SAND SEAMS, AND SILT

SEAMS, GRAY. (TILL)

130’ TO 134.5’ (GP) POORLY GRADED GRAVEL WITH

SAND, HARD, SATURATED

134.5’ TO 136.2’ (SP) POORLY GRADED SAND,  SAND

FINE, HARD, SATURATED, SOME GRAVEL, DARK GRAY

136.2’ TO 142.5’ (SP) POORLY GRADED SAND,  SAND

FINE TO MEDIUM, HARD, SATURATED, SOME COARSE

SAND, LIGHT GRAY

142.5’ TO 150’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, DARK GRAY. (TILL)

  CH

  CH

  ML

  CH

  CH

  CH

  ML

  SP

  CL

  GP

  SP

  SP

  CL

SPT D10 LL PLMC

10 JUN 10

10-88M

  CL

2.    HOLE STABILIZED WITH 4"

CASING TO EL. 901.8

G.S. 911.8

761.8

BOTTOM OF AUGER EL.  906.8
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IDENTIFICATION

D
A

T
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A
P

P
R
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fi

US Army Corps

of Engineers

US Army Corps

of Engineers

774.2

W. L. 900.6

NOTES:

1.    WATER LEVEL DETERMINED AFTER 48

HOURS

BOTTOM OF AUGER EL.  903.7

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

4

4

9

9

3

0

0

0

0

0

0

0

0

1

0

0

0

2

0

0

43

77

89

70

133

112

216

77

46

58

29

120

114

121

94

88

81

88

60

75

78

73

59

19

24

25

22

26

57

33

36

32

29

31

38

28

28

22

23

21

12

12

36

29

25

75

77

82

69

61

57

45

53

50

56

46

12

10

0’ TO 3.4’ (CH) FAT CLAY, DRY TO MOIST, (TOPSOIL)

3.4’ TO 10’ (CH) FAT CLAY, SOFT, MOIST, FEW

LAMINATIONS AND ISOLATED IRON OXIDE STAINS,

TANNISH BROWN

10’ TO 14’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, WITH FE NODULES, FEW ML SEAMS,

YELLOWISH GRAY. (SHERACK FORMATION)

14’ TO 20’ (ML) SILT, MEDIUM STIFF, SATURATED,

BLACK NODULES TO 17’, MORE LIGHT GRAY

LAMINATIONS BELOW, ORANGE TO LIGHT GRAY.

(POPLAR RIVER F./ WEST FARGO MEMBER)

20’ TO 65’ (CH) FAT CLAY, VERY SOFT, MOIST,

SLICKENSIDED, WITH GYPSUM CRYSTALS, AND

CALCARIOUS BLEBS, VARVED SILTY LAMINATED

ZONES BELOW 47’, GRAY. (BRENNA FORMATION)

65’ TO 74.4’ (CH & ML) VERY SOFT, MOIST TO WET,

INTERBEDDED, LIGHT GRAY AND DARK GRAY

74.4’ TO 92.7’ (CH) FAT CLAY, VERY SOFT, MOIST,

GRITTY, WITH TILL INCLUSIONS, AND COARSE SAND,

OCCASIONAL DROP STONES, GRAY. (ARGUSVILLE

FORMATION) (GLACIO-LACUSTRINE)

92.7’ TO 95.6’ (CH) FAT CLAY, VERY SOFT, MOIST TO

WET, LAMINATED, GRAY

95.6’ TO 100’ (ML) SILT, SOFT TO MEDIUM STIFF, WET,

WITH DARKER CLAY SEAMS AND CLAYEY ZONES,

GRAY

100’ TO 103.5’ (ML) SANDY SILT,  SAND FINE, STIFF,

SATURATED, GRADES SANDIER DOWN COLUMN,

GRAY

103.5’ TO 118’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY HARD, MOIST, WITH GRAVEL, AND SAND SEAMS,

GRAY

118’ TO 122’ (ML) SANDY SILT,  SAND FINE, VERY HARD,

MOIST, GRAY

122’ TO 128.6’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY HARD, MOIST, GRAY

128.6’ TO 131’ (SP) POORLY GRADED SAND,  SAND

FINE, VERY DENSE, SATURATED, LIGHT GRAY

131’ TO 134.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY HARD, MOIST, GRAY

  CH

  CH

  CH

  ML

  CH

  CH

& ML

  CH

  CH

  ML

  ML

  CL

  ML

  CL

  SP

  CL

G.S. 908.7

SPT D10 LL PLMC

14 JUN 10

2.    HOLE STABILIZED WITH 4"

10-89M

  CL

CASING TO EL. 898.7

MC

16 JUN 10

799.9

W. L. 911

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS

BOTTOM OF AUGER EL.  911.9

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

4

0

3

4

6

27

23

21

13

21

20

12

15

15

17

11

18

13

22

131

218

101

61

37

63

37

23

30

21

21

24

20

22

15

37

25

50

36

25

14

0’ TO 3.2’ (CH) FAT CLAY, MOIST, ORGANIC, DARK

BROWN TO BLACK. (TOPSOIL)

3.2’ TO 11.1’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, SOME GYPSUM IN FLUID FRACTURES,

SOME IRON OXIDE STAINED LAMINATIONS,

YELLOWISH TAN. (SHERACK FORMATION)

13.1’ TO 16.8’ (CH) FAT CLAY WITH SAND,  SAND FINE

TO COARSE, VERY SOFT, MOIST, GRAY

WET, LAMINATED, SILTIER DOWN COLUMN, DARK

GRAY

19.7’ TO 30’ (ML) SANDY SILT,  SAND FINE, MEDIUM

STIFF, WET, LAMINATED, GRADATIONALLY SANDIER

DOWN COLUMN, GRAY

30’ TO 34.5’ (SM) SILTY SAND,  SAND FINE, DENSE,

SATURATED, GRADATIONALLY SANDIER DOWN

COLUMN, GRAY

34.5’ TO 103.9’ (SP) POORLY GRADED SAND,  SAND

FINE, DENSE, SATURATED, SOME BLACK ORGANIC

STAINED LAMINATIONS.  SILTY ZONE 66.5’ TO 68.0’,

75.5’ TO 76.0’, CH SEAM 86.8’ TO 87.8’.  SOME MEDIUM

TO COARSE SANDS BELOW 92.0’, GRAY

103.9’ TO 105’ (SP) POORLY GRADED SAND WITH

GRAVEL, GRAVEL FINE TO COARSE SAND FINE TO

COARSE, DENSE, SATURATED, GRAY

105’ TO 110’ (SM) SILTY SAND WITH GRAVEL, GRAVEL

FINE TO COARSE SAND FINE TO COARSE, VERY HARD,

WET, GRAY

110’ TO 111’ (SP) POORLY GRADED SAND,  SAND FINE,

VERY HARD, SATURATED, GRAY

111’ TO 117’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY HARD, MOIST, GRAY

  CH

  CH

  CH

  ML

  SM

  SP

  SP

  SM

  SP

  CL

G.S. 916.9

SPT D10 LL PL

2.    HOLE STABILIZED WITH 4"

10-91M

CASING TO 906.9

  CL

16.8’ TO 19.7’ (CL) SILTY LEAN CLAY, SOFT, MOIST TO

  CL

11.1’ TO 13.1’ (CL) SILTY LEAN CLAY, MEDIUM STIFF, 

SATURATED, CROSS-BEDDED WITH BLACK 

IRON NODULES, ORANGE AND GRAY

776.2

W. L. 903.28

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 902.28

CASING TO EL. 903.3

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

4

6

7

9

3

2

2

2

2

2

2

2

4

2

3

4

4

4

10

7

19

19

42

26

50

58

88

49

39

72

71

25

113

116

121

109

100

102

99

85

85

77

73

70

70

58

30

28

35

25

20

25

26

23

38

36

35

33

23

28

27

27

27

28

27

25

26

23

23

17

16

14

29

42

39

26

90

80

85

71

65

63

68

61

56

53

58

63

49

46

28

30

23

MOIST, TRACE GRAVEL, TRACE ROOTLETS, TRACE

SAND, BLACK WITH TAN

ORANGEISH BROWN

8.4’ TO 14.1’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

IRON OXIDE STAINING, BLOCKY APPEARANCE WHEN

SHEARED, GRAY

14.1’ TO 20’ (ML) SILT, MEDIUM STIFF TO STIFF, VERY

MOIST TO SATURATED, LAMINATED, IRON OXIDE

STAINING, BROWN WITH GRAY

20’ TO 71.3’ (CH) FAT CLAY, SOFT, WET,  FORMS

SLICKENSIDES WHEN SHEARED, DECREASING CLAY

CONTENT WITH DEPTH, SILT LAMINATIONS AT 57.7’

AND 67.1’, GRAY. (BRENNA FORMATION)

71.3’ TO 93.3’ (CH) FAT CLAY, SOFT, WET, LAMINATED,

SOME TILL INCLUSIONS, SOME FINE GRAVEL, MOSTLY

SLICKENS WHEN SHEARED, GRAY. (ARGUSVILLE

FORMATION)

93.3’ TO 99.2’ (ML) SILT, STIFF, WET, LAMINATED,

TRACE FINE SAND, TRACE FINE GRAVEL, GRAY

99.2’ TO 100.6’ (CL) LEAN CLAY WITH SAND, STIFF,

WET, SOME FINE TO COARSE GRAVEL, SOME FINE TO

MEDIUM SAND, GRAY. (UNIT "A" TILL)

100.6’ TO 113.1’ (SM) SILTY SAND, MEDIUM DENSE,

WET TO SATURATED, TRACE MEDIUM TO COARSE

SAND, TRACE FINE SAND, ZONE OF CH CONTAINING

80% CLAY AND 20% SILT LOCATED BETWEEN 106.5

AND 106.8 FEET, LAMINAR BEDDING, GRAY

113.1’ TO 117.8’ (SP) POORLY GRADED SAND, DENSE,

SATURATED, THINLY BEDDED MATERIAL, GRAY

117.8’ TO 120’ (SC) CLAYEY SAND WITH GRAVEL, WET,

SOME FINE TO COARSE SAND, SOME FINE TO

COARSE GRAVEL, GRAY

120’ TO 134.1’ (CL) LEAN CLAY WITH SAND, MOIST,

MASSIVE, MASSIVELY BEDDED MATERIAL, HARD TILL,

GRAY

  CH

  ML

  CH

  CH

  ML

  CL

  SM

  SP

  SC

  CL

G.S. 910.3

SPT D10 LL PLMC

15 JUN 10

2.    HOLE STABILIZED WITH 6"

10-90M

  CL 0’ TO 3.7’ (CL) ORGANIC CLAY, MEDIUM STIFF TO STIFF,

  CL

3.7’ TO 8.4’ (CL) SILTY CLAY, MEDIUM STIFF, 

VERY MOIST, TRACE ROOTLETS, IRON OXIDE

 STAINING,  BROWNISH GRAY WITH

775.7

W. L. 903.68

NOTES:

1.    WATER LEVEL DETERMINED AFTER 48

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 897.88

CASING TO EL. 902.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.
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7

6

3

2

1

1

2

2

2

2

1

2

0

4

4

2

37

7

27

30

16

45

77

80

50

110

45

37

74

58

117

123

105

110

98

84

82

97

48

56

47

52

25

29

26

15

20

19

25

25

30

34

32

32

27

24

30

28

24

24

21

23

22

21

18

13

26

27

33

40

25

69

81

68

73

66

53

59

62

54

47

34

38

32

26

27

16

9

0’ TO 2.6’ (CH) ORGANIC CLAY,  SAND FINE, MEDIUM

STIFF TO STIFF, MOIST, LAMINATED, TRACE FINE

GRAVEL, TRACE FINE SAND, SOME ROOTLETS, SILT

LAMINATIONS IN ZONES, BLACK AND BROWN

SOFT, MOIST, TRACE ROOTLETS, IRON OXIDE

STAINING, BROWNISH GRAY

3.4’ TO 11.4’ (CH) FAT CLAY, MEDIUM STIFF TO STIFF,

MOIST, MOTTLED, IRON OXIDE STAINING, SILT

LAMINATIONS, BLOCKY WHEN SHEARED, GRAY

MOTTLED WITH BROWN. (SHERACK FORMATION)

11.4’ TO 15.4’ (CH &ML) FAT CLAY AND SILT, MEDIUM

STIFF TO STIFF, MOIST, INTERBEDDED, IRON OXIDE

STAINING, GRAY WITH ORANGEISH BROWN

15.4’ TO 16.9’ (ML) SILT, SOFT TO MEDIUM STIFF, MOIST

TO SATURATED, SOME CROSS-BEDDING, YELLOWISH

BROWN

16.9’ TO 40’ (CH) FAT CLAY, SOFT, WET,  FORMS

SLICKENSIDES WHEN SHEARED, GRAY. (BRENNA

FORMATION)

40’ TO 82.3’ (CH) FAT CLAY,  SAND FINE TO MEDIUM,

SOFT, WET, SOME TILL INCLUSIONS, SAND AND

GRAVEL CONTENT INCREASES WITH DEPTH, GRAY.

(ARGUSVILLE FORMATION)

82.3’ TO 90.6’ (ML) SILT WITH SAND, SOFT,

SATURATED, LAMINATED, SOME FINE SAND, GRAY

90.6’ TO 93.4’ (SM) SILTY SAND,  SAND FINE, MEDIUM

DENSE, SATURATED, LAMINATED, ZONES OF SILT

LAMINATIONS, GRAY

93.4’ TO 97.7’ (SP) POORLY GRADED SAND,  SAND

FINE, DENSE, SATURATED, GRAY

97.7’ TO 100.6’ (SM) SILTY SAND WITH GRAVEL,

MEDIUM DENSE, SATURATED, TRACE FINE SAND,

TRACE FINE GRAVEL, GRAY

100.6’ TO 110.4’ (SP) POORLY GRADED SAND, DENSE,

SATURATED, TRACE FINE SAND, FINE SAND, THINLY

BEDDED, GRAY

STIFF, WET, LAMINATED, TRACE FINE SAND, GRAY

118.2’ TO 121.2’ (SM) SILTY SAND WITH GRAVEL,  SAND

FINE TO COARSE, HARD, SATURATED, GRAY

121.2’ TO 130’ (SC) CLAYEY SAND WITH GRAVEL

GRAVELLY, VERY DENSE, MOIST, GRAY. (UNIT "A" TILL)

130’ TO 133.5’ (SM) SILTY SAND WITH GRAVEL,  SAND

MEDIUM, VERY DENSE, MOIST, TRACE FINE GRAVEL,

GRAY

  CH

  CH

  CH
&ML

  ML

  CH

  CH

  ML

  SM

  SP

  SM

  SP

  SM

  SC

  SM

G.S. 909.2

SPT D10 LL PLMC

16 JUN 10

2.    HOLE STABILIZED WITH 6"

10-92M

  CL

2.6’ TO 3.4’ (CL) SANDY LEAN CLAY,  

  CL

110.4’ TO 118.2’ (CL) SANDY LEAN CLAY, STIFF TO VERY
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IDENTIFICATION
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fi

US Army Corps

of Engineers

US Army Corps

of Engineers

762.4

W. L. 905

NOTES:

1.    WATER LEVEL DETERMINED AFTER 48

HOURS

BOTTOM OF AUGER EL.  907.4

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

4

6

5

2

0

0

0

0

0

1

1

0

0

0

0

0

0

0

0

4

2

11

11

14

3

19

27

27

10

71

73

32

110

110

111

106

100

91

89

98

89

73

64

67

117

32

20

45

34

36

32

29

28

29

31

29

27

26

27

30

41

32

78

81

78

71

70

64

59

69

59

51

52

54

49

25

0’ TO 3.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST, DARK

BROWNISH BLACK. (TOPSOIL)

3.6’ TO 6’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

MOIST, WITH ORGANIC NODULES, LIGHT TAN.

(ALLUVIUM)

6’ TO 13.2’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, WITH IRON OXIDE STAINS AT NODULES

AND STRINGERS, YELLOWISH GRAY. (SHERACK

FORMATION)

17.2’ TO 60’ (CH) FAT CLAY, VERY SOFT, MOIST,

FORMS SLICKENSIDES WHEN SHEARED, SOME

CALCARIOUS BLEBS, SILTY BELOW 54.5’, GRAY.

(BRENNA FORMATION) (GLACIO-LACUSTRINE)

60’ TO 83.2’ (CH) FAT CLAY, VERY SOFT, MOIST,

GRITTY, WITH TILL INCLUSIONS, AND DROP STONES,

SILTY AND VARVED IN ZONES, GRAY. (ARGUSVILLE

FORMATION) (GLACIO-LACUSTRINE)

GRAY

94.8’ TO 117’ (ML) SANDY SILT,  SAND FINE, SOFT, WET,

GRADATIONALLY SANDIER DOWN COLUMN, GRAY

117’ TO 123.6’ (ML/SM) SANDY SILT/ SILTY SAND,  SAND

FINE, MEDIUM DENSE, WET, TRACE COARSE SAND,

GRADATIONALLY SANDIER DOWN COLUMN, GRAY

123.6’ TO 128.2’ (CH) FAT CLAY, WITH ML AND SM

SEAMS, GRAY

128.2’ TO 130’ (SM) SILTY SAND,  SAND FINE, MEDIUM

DENSE, SATURATED, GRADATIONALLY SANDIER

DOWN COLUMN, GRAY

130’ TO 135’ (SM-SP) POORLY GRADED SAND WITH

SILT,  SAND FINE, DENSE, SATURATED, FEW CLAY

SEAMS.  GRADATIONALLY SANDIER DOWN COLUMN,

GRAY

135’ TO 145.4’ (SP) POORLY GRADED SAND,  SAND

FINE, DENSE, SATURATED, GRAY

145.4’ TO 147.3’ (SP) POORLY GRADED SAND,  SAND

FINE TO COARSE, DENSE, SATURATED, GRAY

147.3’ TO 150’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, GRAY. (TILL)

  CH

  CH

  CH

  CH

  CH

  ML

  CH

  SM

  SP

  SP

  CL

G.S. 912.4

SPT D10 LL PLMC

17 JUN 10

2.    HOLE STABILIZED WITH 4"

10-93M

ML/
 SM

SM-
 SP

CASING TO EL. 902.4

  CL

13.2’ TO 17.2’ (CL) SILTY LEAN CLAY, MEDIUM STIFF, 

SATURATED, LAMINATED, WITH BLACK ORGANICS, 

CROSS-BEDDING, ORANGEISH TAN AND GRAY. 

(POPLAR RIVER F./ WEST FARGO MEMBER)

24 24 20

CL-
 ML 83.2’ TO 94.8’ (CL-ML) SILTY CLAY, VERY SOFT, WET,

823.9

W. L. 895.8

NOTES:

1.    WATER LEVEL DETERMINED AFTER 48

HOURS

BOTTOM OF AUGER EL.  898.4

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

7

8

7

6

6

4

3

2

2

3

8

52

83

135

78

53

119

99

90

91

71

63

51

51

49

40

20

31

29

30

25

26

25

27

25

24

16

41

44

42

40

40

42

48

35

40

12

0’ TO 3.3’ (CH) FAT CLAY, MOIST, WITH ROOTS, DARK

BROWNISH BLACK. (TOPSOIL)

3.3’ TO 8’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, ISOLATED IRON OXIDE STAINING, TAN TO

YELLOWISH TAN. (SHERACK FORMATION)

8’ TO 36.4’ (CH) FAT CLAY, SOFT, MOIST, BLOCKY,

WITH GYPSUM IN FLUID FRACTURES, AND SILT, IRON

OXIDE STAINING, SOME SILT LAMINATIONS, AND

ISOLATED IRON OXIDE STAINS, ORANGEISH BROWN

TO ORANGEISH GRAY. (DESSICATED BRENNA

FORMATION)

36.4’ TO 58.1’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

SOME COARSE SAND, AND TILL INCLUSIONS,

OCCASIONAL DROP STONES, LAMINATED WITH SILT

IN ZONES, OCCASIONALLY TURBID, GRAY AND LIGHT

GRAY. (ARGUSVILLE FORMATION)

58.1’ TO 60.4’ (SC) CLAYEY SAND,  SAND FINE TO

COARSE, MEDIUM DENSE, WET, GRAY

60.4’ TO 68.2’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, GRAY. (TILL)

68.2’ TO 70’ (ML/SM) SANDY SILT/ SILTY SAND,  SAND

FINE TO COARSE, HARD, WET, GRAY

70’ TO 73.3’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, GRAY. (TILL)

73.3’ TO 78.9’ (SM) SILTY SAND,  SAND FINE TO

MEDIUM, HARD, SATURATED, GRAY

78.9’ TO 89.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, GRAY. (TILL)

  CH

  CH

  CH

  SC

  CL

ML/SM

  CL

  SM

  CL

G.S. 913.4

SPT D10 LL PLMC

19 JUN 10

2.    HOLE STABILIZED WITH 4"

10-94M

AUGER TO EL. 903.4

CH-
 CL

3.    BORING BACKFILLED WITH TREMIED

2.    HOLE STABILIZED WITH 4"

1.    WATER LEVEL NOT DETERMINED

NOTES:

HIGH SOLIDS BENTONITE GROUT.

CASING TO EL. 903.7

  CH

  CH

  CH

  CH

  CH

  CL

  ML

  CL

SM-
 SP

823.7

8

4

6

5

5

4

4

4

5

5

6

6

64

93

87

58

85

59

57

101

93

76

78

85

64

68

64

67

66

33

28

30

27

28

30

28

25

26

26

25

23

20

17

48

52

42

42

48

39

42

42

40

44

26

14

25

0’ TO 1.1’ (CH) FAT CLAY, MOIST, BLACK. (TOPSOIL)

1.1’ TO 5.4’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

BLOCKY, WITH SILT INCLUSIONS, (ALLUVIUM)

5.4’ TO 18.1’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

VARVED, WITH GYPSUM IN FLUID FRACTURES, IRON

OXIDE STAINING, ISOLATED IRON OXIDE STAINS,

ORANGEISH TAN TO GRAY. (DESSICATED BRENNA

FORMATION)

18.1’ TO 37.2’ (CH) FAT CLAY, SOFT, MOIST, VARVED

TO LAMINATED, SOME OXIDIZED ZONES, GRAY.

(BRENNA FORMATION)

37.2’ TO 60’ (CH) FAT CLAY, SOFT, MOIST, GRITTY,

WITH TILL INCLUSIONS, TRACE GRAVEL, SOME SILT

LAMINATIONS, GRAY. (ARGUSVILLE FORMATION)

60’ TO 65’ (SM-SP) POORLY GRADED SAND WITH SILT

AND GRAVEL, DENSE, SATURATED, GRAY

65’ TO 70’ (CL) SANDY LEAN CLAY WITH GRAVEL, VERY

HARD, MOIST TO WET, WITH SAND SEAMS, ZONES OF

SANDY TILL, GRAY. (TILL)

70’ TO 72.5’ (ML) SANDY SILT, HARD, SATURATED,

LAMINATED, GRAY

72.5’ TO 90’ (CL) SANDY LEAN CLAY WITH GRAVEL,

VERY HARD, MOIST TO WET, WITH SAND SEAMS,

ZONES OF SANDY TILL, GRAY. (TILL)

G.S. 913.7

SPT D10 LL PLMC

21 JUN 10

10-95M

  CL

775.1

W. L. 903.74

NOTES:

1.    WATER LEVEL DETERMINED AFTER 27

HOURS

BOTTOM OF AUGER EL.  894.64

BOTTOM OF HOLE EL. 889.64

CASING TO EL. 904.6

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

5

2

18

1

0

1

0

1

0

1

2

2

2

2

2

6

7

15

18

16

21

16

24

24

104

58

115

66

24

107

114

92

94

92

98

97

89

59

92

88

78

23

24

34

36

29

28

28

28

29

29

27

28

28

28

31

26

77

83

72

70

57

65

64

62

43

68

62

51

0’ TO 4.2’ (CL) LEAN CLAY, MEDIUM STIFF, MOIST,

SOME ORGANICS, TRACE SAND, DARK BROWN TO

BLACK. (FILL)

4.2’ TO 12.1’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

IRON OXIDE STAINING, OCCASIONAL SILT BED,

YELLOW TO BROWN. (SHERACK FORMATION)

GRAY BELOW 16.2’, YELLOWISH BROWN WITH GRAY

18.9’ TO 64.6’ (CH) FAT CLAY, VERY SOFT, WET, TRACE

SILT NODULES, GRAY. (BRENNA FORMATION)

64.6’ TO 75’ (CH) FAT CLAY, GRAVEL FINE SAND FINE

TO MEDIUM, SOFT, WET, WITH TILL INCLUSIONS,

OCCASIONAL SILT LAMINATIONS, GRAY. (ARGUSVILLE

FORMATION)

75’ TO 80’ (CH/MH) FAT CLAY, MEDIUM STIFF, WET TO

SATURATED, INTERBEDDED, GRAY

80’ TO 85.5’ (SM) SILTY SAND,  SAND FINE, LOOSE,

SATURATED, LAMINATED, GRAY

85.5’ TO 120.6’ (SP) POORLY GRADED SAND,  SAND

FINE TO MEDIUM, MEDIUM DENSE, SATURATED,

TRACE SILT, THINLY BEDDED SAND, GRAY

120.6’ TO 134.5’ (CL) LEAN CLAY WITH SAND, GRAVEL

FINE TO COARSE SAND FINE TO MEDIUM, HARD,

MOIST, GRAY. (UNIT "A" TILL)

  CL

  CH

  CH

  CH

  SM

  SP

  CL

G.S. 909.6

SPT D10 LL PLMC

24 JUN 10

2.    HOLE STABILIZED WITH 6"

10-96M

CH/
 MH

  SP

  CL

  ML 12.1’ TO 18.9’ (ML) SILT, STIFF, SATURATED,
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fi

US Army Corps

of Engineers

US Army Corps

of Engineers

795.3

W. L. 908.35

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 907.75

CASING TO EL. 906.8

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

4

6

7

2

2

2

2

3

4

4

4

4

4

9

14

25

33

35

40

35

77

72

75

70

63

70

91

91

96

79

77

73

63

42

29

29

24

31

28

28

26

26

26

25

20

22

29

36

28

67

64

62

55

77

48

52

37

32

0’ TO 4.2’ (CH) FAT CLAY, SOFT, MOIST, LAMINATED,

SOME ORGANICS, TRACE SAND, BLACK WITH

YELLOW. (FILL)

4.2’ TO 12.8’ (CH) FAT CLAY, MEDIUM STIFF TO STIFF,

MOIST, LAMINATED, IRON OXIDE STAINING, GRAY

WITH LIGHT GRAY. (SHERACK FORMATION)

12.8’ TO 13.8’ (ML) SILT, MEDIUM STIFF, SATURATED,

LAMINATED, IRON OXIDE STAINING, ORANGEISH

BROWN TO GRAY. (POPLAR RIVER F./ WEST FARGO

MEMBER)

13.8’ TO 40.4’ (CH) FAT CLAY, MEDIUM STIFF, MOIST TO

WET, LAMINATED, OXIDIZED TOP 4’, BROWN WITH

GRAY. (BRENNA FORMATION)

40.4’ TO 55.9’ (CH) FAT CLAY, SOFT, WET,  TILL

INCLUSIONS, GRAY. (ARGUSVILLE FORMATION)

55.9’ TO 72’ (ML) SILT, MEDIUM STIFF, WET,

LAMINATED, GRAY

72’ TO 75’ (SM) SILTY SAND, MEDIUM DENSE,

SATURATED, THINLY BEDDED, GRAY

75’ TO 99.5’ (SP) POORLY GRADED SAND,  SAND FINE,

MEDIUM DENSE, SATURATED, MASSIVE, GRAY

99.5’ TO 102.5’ (SM) SILTY SAND WITH GRAVEL, DENSE,

SATURATED, MASSIVE, THINLY BEDDED, GRAY

102.5’ TO 104.7’ (SP) POORLY GRADED SAND, VERY

DENSE, SATURATED, MASSIVE, GRAY

104.7’ TO 118.5’ (SC) CLAYEY SAND WITH GRAVEL,

VERY DENSE, MOIST, MASSIVE, GRAY. (UNIT "A" TILL)

  CH

  CH

  ML

  CH

  CH

  ML

  SM

  SP

  SM

  SP

  SC

G.S. 913.8

SPT D10 LL PLMC

28 JUN 10

2.    HOLE STABILIZED WITH 4"

10-98M

  SP

787.1

W. L. 908.35

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 901.55

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

4

6

8

6

2

2

2

2

14

8

8

17

17

13

12

18

21

26

25

91

80

66

80

85

195

110

0’ TO 3.6’ (CL) LEAN CLAY WITH GRAVEL, GRAVEL FINE

SAND FINE, MEDIUM STIFF, DRY, BLACK. (FILL) (FILL)

3.6’ TO 14.2’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, YELLOWISH BROWN TO GRAY. (SHERACK

FORMATION)

14.2’ TO 18’ (CH) FAT CLAY, SOFT TO MEDIUM STIFF,

WET, LAMINATED, OXIDIZED BRENNA FORMATION,

GYPSUM CRYSTALS 14.2’ TO 14.5’, YELLOWISH

BROWN TO GRAY

18’ TO 42.3’ (CH) FAT CLAY, SOFT, WET, WITH SILT

NODULES, GRAY. (BRENNA FORMATION)

42.3’ TO 46’ (ML) SILT, MEDIUM DENSE TO SOFT,

SATURATED TO WET, INTERBEDDED, GRAY

46’ TO 56.3’ (ML) SILT, LOOSE, SATURATED,

LAMINATED, TRACE FINE SAND, GRAY

56.3’ TO 65’ (SP-SM) POORLY GRADED SAND WITH

SILT,  SAND FINE, MEDIUM DENSE TO DENSE,

SATURATED, GRAY

65’ TO 71.4’ (SP) POORLY GRADED SAND,  SAND FINE

TO MEDIUM, MEDIUM DENSE, SATURATED,

LAMINATED, CH SEAM 71.1’ TO 71.4’, GRAY

71.4’ TO 80’ (SM) SILTY SAND, LOOSE TO MEDIUM

DENSE, SATURATED, LAMINATED, CH SEAM 73.6’ TO

73.8’, GRAY

80’ TO 86.3’ (SP-SM) POORLY GRADED SAND WITH

SILT, MEDIUM DENSE, SATURATED, LAMINATED, GRAY

86.3’ TO 89.4’ (SP) POORLY GRADED SAND, GRAVEL

FINE SAND FINE TO MEDIUM, MEDIUM DENSE,

SATURATED, TRACE SILT, GRAY TO BLACK

89.4’ TO 126’ (CL) SANDY LEAN CLAY, GRAVEL FINE ,

STIFF, WET TO MOIST, GRAY. (UNIT "A" TILL)

126’ TO 128.5’ (SC) CLAYEY SAND,  SAND FINE TO

MEDIUM, VERY DENSE TO HARD, WET, GRAY

  CL

  CH

  CH

  CH

  ML

  ML

  SP

  SM

  SP

  CL

  SC

G.S. 915.6

10-99M
30 JUN 10

NOTES:

SPT LL PLMCD10

SP-
SM

SP-
SM

795.5

W. L. 906.64

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 905.44

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

7

9

5

2

2

1

2

2

0

0

4

6

26

18

14

15

10

18

9

12

67

60

85

65

0’ TO 5.9’ (CL) LEAN CLAY, MEDIUM STIFF, MOIST,

TRACE SAND, SOME ORGANICS, BLACK AND

YELLOWISH BROWN. (FILL)

5.9’ TO 15.2’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, IRON OXIDE STAINING, WEATHERED

ZONE 5.9’ TO 8.0’, YELLOWISH BROWN AND GRAY.

(SHERACK FORMATION)

15.2’ TO 50’ (CH) FAT CLAY, SOFT, WET, SOME SILT

NODULES, FORMS SLICKENSIDES WHEN SHEARED,

DESSICATED AND OXIDIZED TOP 2’.  LAMINATED AND

SILTY IN ZONES, GRAY. (BRENNA FORMATION)

50’ TO 56’ (CH) FAT CLAY, SOFT, WET, SOME TILL

INCLUSIONS, LAMINATED IN ZONES, GRAY

56’ TO 64.1’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , MEDIUM STIFF, WET, SC

SEAM BETWEEN 63.6 AND 64.1 FEET, GRAY. (TILL)

64.1’ TO 78.5’ (SP-SM) POORLY GRADED SAND WITH

SILT, MEDIUM DENSE, WET, CL SEAM BETWEEN 74.5

AND 74.7 FEET, GRAY

78.5’ TO 84.6’ (SC) CLAYEY SAND, MEDIUM STIFF TO

MEDIUM DENSE, SATURATED, INTERBEDDED, SILTY

CLAY INTERBEDDED WITH CLAYEY SAND, GRAY

84.6’ TO 90’ (ML) SILT WITH SAND,  SAND FINE, LOOSE

TO MEDIUM DENSE, SATURATED, LAMINATED, GRAY

90’ TO 95.4’ (SM) SILTY SAND, LOOSE, SATURATED,

LAMINATED, GRAY

95.4’ TO 96.7’ (SP) POORLY GRADED SAND, GRAVEL

FINE , MEDIUM DENSE, SATURATED, GRAY

96.7’ TO 102.6’ (ML) SILT, MEDIUM STIFF, MOIST,

LAMINATED, TRACE FINE SAND, TRACE FINE GRAVEL,

GRAY

102.6’ TO 108.3’ (CL) SANDY LEAN CLAY WITH GRAVEL,

HARD, MOIST, GRAY. (UNIT "A" TILL) (TILL)

108.3’ TO 114.5’ (SC) CLAYEY SAND,  SAND FINE TO

MEDIUM, VERY DENSE, WET TO SATURATED,

LAMINATED, GRAY

114.5’ TO 119’ (SC) CLAYEY SAND,  SAND MEDIUM,

VERY DENSE TO HARD, WET, LAMINATED, GRAY

  CL

  CH

  CH

  CH

  CL

  SC

  ML

  SM

  SP

  ML

  CL

  SC

  SC

G.S. 914.5

SPT LL PLMCD10

10-100M
01 JUL 10

SP-
SM

773.7

W. L. 906.76

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 905.76

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

8

7

5

2

2

2

0

0

0

1

0

0

2

13

0

11

5

16

34

63

59

68

60

216

107

0’ TO 6.1’ (CL) LEAN CLAY, MEDIUM STIFF, MOIST,

TRACE ORGANICS, TOPSOIL (CL) MIXED WITH SILTY

CLAY (SHERACK FORMATION), YELLOWISH BROWN

TO BLACK. (TOPSOIL)

6.1’ TO 10’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, YELLOWISH BROWN TO GRAY. (SHERACK

FORMATION)

10’ TO 16’ (CH) FAT CLAY, MOIST, OXIDIZED BRENNA

16’ TO 65’ (CH) FAT CLAY, SOFT, WET, FORMS

SLICKENSIDES WHEN SHEARED. SILTY AND

LAMINATED BELOW 26.0’. VERY OCCASIONAL COARSE

SAND BELOW 44.0’, GRAY. (BRENNA FORMATION)

65’ TO 76.8’ (ML) SILT,  SAND FINE, MEDIUM DENSE,

SATURATED, LAMINATED, TRACE FINE SAND, GRAY

76.8’ TO 92.8’ (ML) SILT WITH SAND,  SAND FINE TO

MEDIUM, MEDIUM DENSE, SATURATED, LAMINATED,

SAND CONTENT INCREASING BELOW 88 FEET., GRAY

92.8’ TO 93.7’ (SP) POORLY GRADED SAND, GRAVEL

FINE SAND FINE TO MEDIUM, DENSE, WET, TRACE

SILT, GRAY

93.7’ TO 117’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , STIFF, MOIST, GRAY. (UNIT

"A" TILL)

117’ TO 128’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , HARD, MOIST, DRILL OUT

CHATTERY AT 123 FEET, BOULDER, DARK GRAY

128’ TO 134’ (SP-SC) CLAYEY SAND WITH GRAVEL,

GRAVEL FINE TO COARSE SAND FINE TO MEDIUM,

VERY DENSE, WET, GRAY. (UNIT "A" TILL) (OUTWASH)

134’ TO 139.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , HARD, MOIST, DARK GRAY

  CL

  CH

  CH

  CH

  ML

  ML

  SP

  CL

  CL

SP-SC

  CL

G.S. 913.2

SPT LL PLMCD10

10-101M
07 JUL 10
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Geotechnical Design and Geology
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IDENTIFICATION

D
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fi

US Army Corps

of Engineers

US Army Corps

of Engineers

793.3

W. L. 906.89

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 906.29

CASING TO EL. 902.8

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

7

1

0

0

1

0

0

2

6

18

20

18

24

4

13

10

11

12

88

68

74

56

71

26

40

93

91

93

44

50

40

23

30

25

18

26

26

30

23

22

18

14

14

27

35

69

58

79

37

41

32

13

14

0’ TO 1.8’ (CL) LEAN CLAY, MEDIUM STIFF, MOIST,

ORGANIC-RICH, BLACK. (TOPSOIL)

1.8’ TO 8.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, YELLOWISH BROWN TO GRAY. (SHERACK

FORMATION)

8.6’ TO 12.6’ (ML) SILT, LOOSE, SATURATED, IRON

OXIDE STAINING, YELLOWISH BROWN

12.6’ TO 43’ (CH) FAT CLAY, VERY SOFT, WET, FORMS

SLICKENSIDES WHEN SHEARED, OXIDIZED AT TOP.

LAMINATIONS BELOW 32’, GRAY. (BRENNA

FORMATION)

43’ TO 47.2’ (CH) FAT CLAY, VERY SOFT, WET,

LAMINATED, WITH TILL INCLUSIONS, GRAY

47.2’ TO 53.9’ (ML) SILT, SOFT, SATURATED,

LAMINATED, LITTLE FINE SAND, GRAY

53.9’ TO 80.5’ (SP-SM) POORLY GRADED SAND WITH

SILT,  SAND FINE TO MEDIUM, MEDIUM DENSE TO

LOOSE, SATURATED, LAMINATED, SILT CONTENT

DECREASING WITH DEPTH, GRAY

80.5’ TO 86’ (ML) SANDY SILT,  SAND FINE, LOOSE TO

MEDIUM STIFF, SATURATED, LAMINATED, GRAY

86’ TO 91.9’ (ML) SILT, MEDIUM STIFF, WET,

LAMINATED, TRACE FINE SAND, GRAY

91.9’ TO 95.2’ (ML) SANDY SILT,  SAND FINE, MEDIUM

STIFF, SATURATED, LAMINATED, GRAY

95.2’ TO 101’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , STIFF, WET, GRAY. (UNIT

"A" TILL)

101’ TO 108’ (SC) CLAYEY SAND,  SAND FINE SAND,

VERY DENSE, WET, LAMINATED, OCCASIONAL FINE

GRAVEL, GRAY

108’ TO 116.5’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , HARD, MOIST, DARK GRAY

116.5’ TO 118.8’ (SP-SC) POORLY GRADED SAND WITH

CLAY AND GRAVEL, GRAVEL FINE SAND MEDIUM,

DENSE, WET, GRAY

118.8’ TO 120’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , HARD, MOIST, DARK GRAY

  CL

  CH

  ML

  CH

  CH

  ML

  ML

  ML

  ML

  CL

  SC

  CL

SP-SC

  CL

G.S. 913.3

SPT D10 LL PLMC

08 JUL 10

2.    HOLE STABILIZED WITH 4"

10-102M

  CL

SP-
 SM

800.2

W. L. 907.75

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS
BOTTOM OF AUGER EL.  903.65

BOTTOM OF HOLE EL. 906.15

CASING TO EL. 904.2

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

4

6

5

2

0

0

0

0

0

0

0

0

7

14

10

3

3

4

39

68

61

69

112

81

99

72

60

87

64

56

49

29

26

25

29

29

32

29

24

29

25

26

23

19

16

41

69

62

71

59

52

59

51

52

40

26

13

0’ TO 3.9’ (CL) GRAVELLY LEAN CLAY WITH SAND,

SOFT, MOIST, JUMBLED MIXTURE OF TOPSOIL AND

SHERACK FORMATION, BLACK AND YELLOWISH

BROWN. (FILL)

3.9’ TO 12.5’ (CH) FAT CLAY, MEDIUM STIFF, MOIST TO

WET, LAMINATED, IRON OXIDE STAINING, YELLOWISH

BROWN TO GRAY. (SHERACK FORMATION)

12.5’ TO 17.5’ (ML) SILT, MEDIUM STIFF, SATURATED,

LAMINATED, YELLOWISH BROWN TO GRAY

17.5’ TO 53’ (CH) FAT CLAY, VERY SOFT, WET, SOME

SILT NODULES, FORMS SLICKENSIDES WHEN

SHEARED, LAMINATED BELOW 36 FEET, GRAY.

(BRENNA FORMATION)

53’ TO 69’ (CH) FAT CLAY, VERY SOFT, WET,

LAMINATED, OCCASIONAL FINE SAND, GRAY

69’ TO 76.3’ (ML) SILT, SOFT, SATURATED, LAMINATED,

GRAY

76.3’ TO 88’ (SP-SM) POORLY GRADED SAND WITH

SILT,  SAND MEDIUM, MEDIUM DENSE, SATURATED,

LAMINATED, GRAY

88’ TO 96.3’ (ML) SILT WITH GRAVEL,  SAND FINE,

LOOSE TO SOFT, SATURATED, LAMINATED, TRACE

FINE SAND, GRAY

96.3’ TO 100.7’ (CL) LEAN CLAY, SOFT, WET,

LAMINATED, GRAY

100.7’ TO 104.7’ (SC) CLAYEY SAND, GRAVEL FINE TO

COARSE , MEDIUM DENSE TO DENSE, WET, GRAY

104.7’ TO 110’ (CL) GRAVELLY LEAN CLAY, GRAVEL

FINE TO COARSE , HARD, MOIST, GRAY. (UNIT "A" TILL)

110’ TO 113.5’ (ML) SILT, VERY DENSE TO HARD,

MOIST, GRAY

  CL

  CH

  ML

  CH

  ML

  ML

  CL

  SC

  CL

  ML

G.S. 913.7

SPT D10 LL PLMC

10 JUL 10

2.    HOLE STABILIZED WITH 4"

10-103M

SP-
 SM

CH-
 CL

762.6

W. L. 907.27

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS

BOTTOM OF AUGER EL.  902.57

BOTTOM OF HOLE EL. 906.57

2.    HOLE STABILIZED WITH HOLLOW STEM

AUGER TO EL. XXXX.XX

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

4

7

2

0

0

0

0

0

0

0

0

0

0

0

0

12

19

30

19

38

69

87

53

41

53

71

75

62

0’ TO 6.5’ (CL) LEAN CLAY, MEDIUM STIFF, MOIST,

SOME ORGANICS, TOPSOIL MIXED WITH SHERACK,

YELLOWISH BROWN TO BLACK. (TOPSOIL)

6.5’ TO 12.6’ (CH) FAT CLAY, MEDIUM STIFF, MOIST TO

WET, LAMINATED, IRON OXIDE STAINING, YELLOWISH

BROWN TO GRAY. (SHERACK FORMATION)

12.6’ TO 15.6’ (ML) SILT, MEDIUM STIFF, WET TO

SATURATED, LAMINATED, YELLOWISH BROWN TO

GRAY. (POPLAR RIVER F./ WEST FARGO MEMBER)

15.6’ TO 63’ (CH) FAT CLAY, SOFT, WET, SOME SILT

NODULES, FORMS SLICKENSIDES WHEN SHEARED,

LAMINATED SILTY ZONE 42.8’ TO 43’, GRAY. (BRENNA

FORMATION)

60’ TO 75.8’ (CH) FAT CLAY, VERY SOFT, WET, SOME

TILL INCLUSIONS, GRAY. (ARGUSVILLE FORMATION)

75.8’ TO 78.2’ (ML) SILT, VERY SOFT, WET, LAMINATED,

GRAY

78.2’ TO 81’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , VERY SOFT, WET, GRAY.

(UNIT "A" TILL)

81’ TO 87.2’ (SM) SILTY SAND, MEDIUM DENSE TO

MEDIUM STIFF, SATURATED TO WET, LAMINATED,

GRAY

87.2’ TO 95’ (SP-SM) POORLY GRADED SAND WITH

SILT,  SAND FINE TO MEDIUM, MEDIUM DENSE,

SATURATED, LAMINATED, GRAY

95’ TO 102’ (ML) SILT, MEDIUM DENSE, SATURATED,

LAMINATED, TRACE FINE SAND, OCCASIONAL FINE

GRAVEL, GRAY

102’ TO 110’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , STIFF, MOIST,

INTERBEDDED, OCCASIONAL THIN SILT BED, GRAY.

(UNIT "A" TILL)

110’ TO 150’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , HARD, MOIST,

OCCASIONAL SILT BED OR POCKET, DARK GRAY.

(UNIT "A" TILL)

  CL

  CH

  ML

  CH

  CH

  ML

  CL

  SM

  ML

  CL

  CL

G.S. 912.6

SPT LL PLMCD10

10-104M
12 JUL 10

  CH

SP-
SM

791.6

W. L. 909.71

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 909.11

CASING TO EL. 907.1

3.    BORING BACKFILLED WITH TREMIED

HIGH SOLIDS BENTONITE GROUT.

6

11

2

0

5

3

25

12

15

20

17

14

18

18

25

46

36

28

26

33

33

52

84

57

78

72

47

34

89

91

48

43

26

24

35

27

47

34

87

91

49

43

26

24

35

32

32

14

56

60

41

38

23

14

16

0’ TO 0.8’ (SP) POORLY GRADED SAND WITH GRAVEL,

LOOSE, DRY, BROWN

0.8’ TO 8’ (CL) LEAN CLAY, MEDIUM STIFF, MOIST,

SOME ORGANICS, TRACE SAND, TOPSOIL-FILL, DARK

BROWN. (TOPSOIL)

8’ TO 12’ (CH) FAT CLAY, MEDIUM STIFF, MOIST TO

WET, LAMINATED, IRON OXIDE STAINING, YELLOWISH

BROWN TO GRAY. (SHERACK FORMATION)

SATURATED, LAMINATED, YELLOWISH BROWN TO

GRAY

IRON OXIDE STAINING, YELLOWISH BROWN. (BRENNA

FORMATION)

20’ TO 30.8’ (CH) FAT CLAY, SOFT, WET, FORMS

SLICKENSIDES WHEN SHEARED, GRAY. (BRENNA

FORMATION)

MOIST, GRAVELLY AT CONTACT, LAMINATED, MEALY

TEXTURE, GRAY

34.7’ TO 41.9’ (SP-SM) POORLY GRADED SAND WITH

SILT, MEDIUM DENSE, SATURATED, LAMINATED,

LAMINATED IN ZONES, GRAY

41.9’ TO 46’ (SP) POORLY GRADED SAND, MEDIUM

DENSE, SATURATED, GRADATIONAL CONTACT

OCCURS AT 41.9 FEET, GRAY

46’ TO 48.2’ (SM) SILTY SAND, MEDIUM DENSE,

SATURATED, LAMINATED, GRAY

48.2’ TO 93’ (SP) POORLY GRADED SAND, MEDIUM

DENSE, SATURATED, CONTAINS OCCASIONAL SILT

LAMINATIONS AT APPROXIMATELY 62 FEET, TRACES

OF FINE GRAVEL BELOW 75 FEET, GRAY

93’ TO 101.5’ (SP-SM) POORLY GRADED SAND WITH

SILT, MEDIUM STIFF, SATURATED, LAMINATED, GRAY

101.5’ TO 107’ (SC) CLAYEY SAND WITH GRAVEL,

MEDIUM DENSE TO STIFF, WET, INTERBEDDED,

CLAYEY SAND INTERBEDDED WITH GRAVELLY SANDY

CLAY, GRAY

107’ TO 125’ (CL) GRAVELLY LEAN CLAY WITH SAND,

GRAVEL FINE TO COARSE , STIFF, MOIST, GRAY. (UNIT

"A" TILL)

  SP

  CL

  CH

  SP

  SM

  SP

  SC

  CL

G.S. 916.6

SPT D10 LL PLMC

13 JUL 10

2.    HOLE STABILIZED WITH 4"

10-105M

13.2’ TO 20’ (CH) FAT CLAY, SOFT, WET, DESSICATED,

SP-
 SM

SP-SM

SP-SM

  CL

  CL

  CL

  SP

  SP

CH- 
 CL

 CL

12’ TO 13.2’ (CL) LEAN CLAY, MEDIUM STIFF, WET TO

CH-
 CL

30.8’ TO 34.7’ (ML) CLAYEY SILT, MEDIUM STIFF TO STIFF,

CL-
 ML
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US Army Corps

of Engineers

US Army Corps

of Engineers

798.3

W. L. 908.49

NOTES:

1.    WATER LEVEL DETERMINED AFTER 24

HOURS IN OPEN HOLE

BOTTOM OF HOLE EL. 908.29

CASING TO EL. 903.8

3.    INSTALL VIBRATING WIRE PIEZOMETER

CLUSTER IN COMPLETED BOREHOLE.

7

7

4

2

2

0

0

0

0

0

0

0

0

18

23

0

15

35

27

16

55

52

63

113

114

86

97

71

66

81

70

85

32

27

23

29

32

36

29

28

36

27

28

25

27

17

22

15

14

66

65

58

64

52

54

59

49

55

27

21

13

16

0’ TO 3.2’ (CL) LEAN CLAY, MEDIUM STIFF, MOIST,

TRACE SAND, SOME ORGANICS, ORANIC RICH, DARK

BROWN TO BLACK. (TOPSOIL)

3.2’ TO 4.3’ (CL) LEAN CLAY, MEDIUM STIFF, MOIST,

LIGHT BROWN. (FILL)

4.3’ TO 7’ (SP) POORLY GRADED SAND WITH GRAVEL,

GRAVEL FINE TO COARSE SAND MEDIUM, MEDIUM

DENSE, MOIST, BROWN. (FILL)

7’ TO 11.3’ (CH) FAT CLAY, MEDIUM STIFF, MOIST,

LAMINATED, IRON OXIDE STAINING, YELLOWISH

BROWN TO GRAY. (SHERACK FORMATION)

11.3’ TO 13.6’ (ML) SILT, SOFT, SATURATED,

LAMINATED, ORANGE TO BROWN

13.6’ TO 18’ (CH) FAT CLAY, SOFT, WET, PRE-EXISTING

SLICKENSIDE AT16.2’, YELLOW TO BROWN. (BRENNA

FORMATION)

18’ TO 53’ (CH) FAT CLAY, VERY SOFT, WET, FORMS

SLICKENSIDES WHEN SHEARED, GRAY. (BRENNA

FORMATION)

53’ TO 63.9’ (CH) FAT CLAY, VERY SOFT, WET, TRACE

SAND, SOME TILL INCLUSIONS, GRAY. (ARGUSVILLE

FORMATION)

63.9’ TO 64.8’ (CH) FAT CLAY, VERY SOFT, WET,

LAMINATED, GRAY. (UNIT "A" TILL)

64.8’ TO 70’ (ML) SILT,  SAND FINE, MEDIUM DENSE,

SATURATED, LAMINATED, GRAY

70’ TO 76.1’ (SP-SM) POORLY GRADED SAND WITH

SILT,  SAND MEDIUM, MEDIUM DENSE, SATURATED,

GRAY

76.1’ TO 78.3’ (ML) SILT WITH SAND,  SAND FINE,

LOOSE TO SOFT, SATURATED, LAMINATED, GRAY

78.3’ TO 80.3’ (CL) LEAN CLAY, VERY SOFT, WET,

LAMINATED, GRAY

80.3’ TO 91.7’ (SP-SM) POORLY GRADED SAND WITH

SILT,  SAND MEDIUM, MEDIUM DENSE, SATURATED,

LAMINATED, GRAY

91.7’ TO 95.1’ (SP-SM) POORLY GRADED SAND WITH

SILT, MEDIUM DENSE TO STIFF, SATURATED TO WET,

INTERBEDDED, SAND INTERBEDDED WITH SANDY

SILT, GRAY

95.1’ TO 96.7’ (ML) SILT, MEDIUM STIFF, WET,

LAMINATED, GRAY

96.7’ TO 97.8’ (CL) SANDY LEAN CLAY WITH GRAVEL,

SOFT, WET, GRAY

97.8’ TO 99.6’ (SP-SC) POORLY GRADED SAND WITH

CLAY AND GRAVEL, MEDIUM DENSE, SATURATED,

BROWN

99.6’ TO 115’ (CL) SANDY LEAN CLAY WITH GRAVEL,

GRAVEL FINE TO COARSE , DENSE TO HARD, MOIST,

GRAY. (TILL)

  CL

  CL

  SP

  CH

  ML

  CH

  CH

  CH

  CH

  ML

  ML

  CL

  ML

  CL
SP-SC

  CL

G.S. 913.3

SPT D10 LL PLMC

15 JUL 10

2.    HOLE STABILIZED WITH 4"

10-106M

SP-
 SM

SP-
 SM

SP-
 SM

  CL
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