
65-

70-

75-

so--

85-

90-

End of Boring

DRILLING LOG
(Continuation Sheet)

GANNETT FLEMING, INC . Hole No . GF-3

Project St . Joseph Water Treatment Plant
Sheet 3 of 3

ELev . Top of Hole 822 .07

Elev .
Depth Legend Description of Materials

Sample
Depth

Blows
or ROD Recovery

Box or
Sample No . Remarks

Gray Poorly Graded Fine SAND ; Dense to Very
wet. -Dense; --

64.0-66 .0 19-14

18-18 0 .9 S-16

68.0
-- . . . . . . . . . . . . . . . . . . . . . . . . ----"

- .

69 .0-71 .0 12-24

Gray MF SAND with Gravel ; Dense to Very Dense;
Wet .

35-37 1 .8 S-17

74 .0-76 .0 21-44

53-51 1 .0 S-18

Gray Gravelly CMF SAND 79 .0-81 .0 15-11

15-15 S-19

82.0

Cobbles and Boulders - 3' thickup to
(Size of coarse material increases w/depth;
cobbles smell boulders 82or to 84.5, large

84 .0-84 .5 104/0 .5 0 .2 S-20

boulder 84.5 to 87.5)

87.5

AugeredGray SHALE
89.0 50/0 .0 S-21 to 89 .0'

Core
89.0-92 .0 0% 7% R-1 barrel

clogged
a catcher

92.0



Date Started 12/8/92 DRILLING LOG Hole No . GF-5

Date Finished 12/9/92 GANNETT FLEMING, INC. Sheet 1 of 3

Soil Sanpling 79 .0 Ft.
Harrisburg, PA 17105

Line 8 Station -

Rack sanpling 8 .5 Ft . Project St . Joseph Water Treatment Plant Offset -

Total Depth of Hole 87 .5 Ft . N Coordinate 16502.2

No . of Undist . 0
-Drilling Agency Layne Western

17589 .2E CoordinateSample
Driller Crawl

Total Nuiber of Core Boxes 1
Randy

of Note 822.17
Size and Bit NX

Elev. Top

Groundwater Observations
At 23 .0 Ft . After 0 Mrs .
At 22 .0 Ft . After 48 Mrs .

Type
Casing Size Spoon Size 2" O .D .
Not low-Stem 6" 0.0 . Hammer Wt . 140$
Drilling Fluid Quick Get Hammer Drop 30"

Direction of Hole

z Vertical Inclined

Elev . 800.2 After 48 Mrs . Inspector T . L . Dreese Deg. From Vertical

Elev .
Depth Legend Description of Materials

Sample
Depth

Blows
or RQO Recovery

Box or
Sample No . Remarks

1 .5

Dark Brown Lean CLAY ; Soft ; Moist . 0.0-2.0 2-2
2-2 0 .5 S-1

2.0-4.0 2-4
Gray (ML)SILT ; Damp .

2-7 1 .0 S-2

4.0-6 .0 3-5

5-
5-6 1 .5 5-3

6.0-8.0 6-5

6-5 2 .0 5-4

8 .0-10.0 3-3

3-4 2 .0 5-5

i

Clay retur
on auger
12~-13~

Same, except Moist. 14.0-16.0 4-6

5-
"6-5

. . 2 .0 S-6

Wet at 19 .7 1 19 .0-21 .0 3-2

s
4-3 1 .9 S-7

0.5- Gray
24.0-26.0 3-4 Sandy Clay

at top

5-
7-10 1 .8 S-B of spoon

REMARKS:



30-

35-

40-

45-

50-

55-

60--

r
9

DRILLING LOG
(Continuation Sheet)

GANNETT FLEMING, INC. Hole No . GF-5

Project St. Joseph Water Treatment Plant
Sheet 2 of 3

Elev . Top of Hole 822.17

Elev .
Depth Legend Description of Materials

Sample
Depth

Blows
or ROD Recovery

Box or
Sample No . Remarks

27.0
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

29.0-31 .0 7-11

14-21 1 .8 S-9

Gray Poorly Graded Fire SAND with Silt ; Medium
Dense to Very Dense; Wet . (SP-SM)

34 .0-36.0 5-8 Sand ran
into

13-17 0.6 S-10
auger

Washed
w/water
to elev .
34.0- prio
to sanplin

39.0-41 .0 12-30 -

37-54 1 .5 S-11

44.0-46.0 12-28

21-25 0.5 S-12

49.0-51 .0 9-14 Washed
sand from

13-16 1 .8 S-13 augers
toprior

sampling
S-12,
S-13

54.0-56.0

- - 5-14
Sample
taken
within
augers



65-

70--

75-

80-

85-

90-

95

DRILLING LOG
(Continuation Sheet)

GANNETT FLEMING, INC. Note No . GF-5

Project St . Joseph Water Treatment Plant
Sheet 3 of 3

ELev . Top of Hole 822 .17

ELev .
Depth Legend Description of Materials

Sample
Depth

Blows
or ROD Recovery

Box or
Sample No . Remarks

Gray Poorly Graded Fine SAND with Silt ; Medium
Dense to Very Dense; Wet .

64 .0-66.0 6-12

19-23 1 .8 S-15

69 .0-71 .0 16-25

70.6' to 70 .8' Seam .Clay
19-60 1 .7 5-16

71 .5

Cobbles and Boulders.

77.0
. . --- . ------ . . . . . . . . . . . . . .- .

Shale; Gray ; Very Soft ; Completely Weathered.

Augered
to 79 1

ROD=O 79 .0-83.0 5% 100% R-1 Lost water
at 79-

81 .0

Soft ; Highly Weathered; VerySHALE, Gray ; Very R-1 Stopped
Intensely Bedded, RD 0' to 5' . 83 .0-87.5 73% 87% R-2 at 83'

Core
barrel
plugged

87.5

End of Boring



5-

20--

25-

a

Date Started 12/17/92 DRILLING LOG Hole No . GF-7

Date Finished 12/18/92 GANNETT FLEMING, INC. Sheet 1 of 3

Soil Sampling 79 .4 Ft .
Harrisburg, PA 17105

Line 8 Station -

Rock Sampling 0 Ft . Project St. Joseph Water Treatment Plant Offset -

Total Depth of Hole 79 .4 Ft .
Drilling Agency Layne Western

N Coordinate 16665 .4

No . of Undist . Sample 0 CoordinateE 17553 .7
Driller

Total Number of Core Boxes 0
Randy Crawl

Elev . of Hole
Size and Bit

Top 821 .3

Groundwater Observations
At Ft . After Mrs .
At Ft . After Mrs .

Type NX
Casing Size Spoon Size 2" 0.0 .
Hollow-Stem 6e O.D . Hammer Wt . 140#
Drilling Fluid Quick Gel Hammer Drop 30m

Direction of Hole

x Vertical Inclined

Elev . After Mrs . Inspector T. L. Dreese Deg. Frao Vertical

Elev .
Depth Legend Description of Materials

Sample
Depth

Blows
or ROD Recovery

Box or
Sample No . Remarks

Dark Brown Fat CLAY ; Moist .
0.0-2 .0 2-4

3-4 0 .8 S-1

2.0-4 .0 3-2
PPR =

3-6 0 .7 5-2 0 .7 tsf

4.0-6 .0 3-3
PPR =

3-5 0 .6 S-3 0.75 tsf

6 .0 6.0-8 .0 6-6

Tan Brown Silty Fine SAND ; Moist . 10-9 1 .4 S-4

8.0-10.0 3-4
0 .2-

7-8 1 .5 S-5 Clay lens
at top
of S-5

14.0-16.0 6-5

6-8 1 .6 S-6

19.5
19.0-21 .0 2-2

3-3 5-7
Graded Fine SAND with Silt ; Wet .Gray Poorly

24.0-26.0 1-1

2-3 S-e

REMARKS :



30--

35-

45-

50-

55-

6

DRILLING LOG
(Continuation Sheet)

GANNETT FLEXING, INC. Hole No . GF-7

Project St . Joseph Water Treatment Plant
Sheet 2 of 3

Elev . Top of Hole 821 .3

Elev .
Depth Legend Description of Materials

Saaple
Depth

Blows
or RGD

Box or
Recovery Saaple No . Remarks

28 .0
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

29.0-31 .0

2 .0 5-9

Graded Fine Median Dense toGray Poorly SAND ;
Dense ; Wet .

35 .0-37 .0 2-4

9-13 2.0 S-10 Sanple
frozen

40.0-42 .0 15-24

24-21 1 .0 S-11

45.0-47.0 11-16

23-42 1 .4 S-12

50 .0-52 .0 16-22

19-20 1 .3 S-13

55 .0-57.0 15-18

25-30 0.9 S-14



56

7

57

8

58

9

95

(Continuation Sheet)
DRILLING LOG GANNETT FLEMING, INC. Note No . GF-7

Sheet 3 of 3
Project St . Joseph Water Treatment plant

Elev . Top of Hole 821 .3

ELev . Sample Stews Box or
Depth Legend Description of Materials Depth or ROD Recovery Sample No . Remarks

- 60.0-62.0 12-10
Gray poorly Graded Fine SAND; Median Dense to 19-29 1 .0 S-15
Dense; Wet .

65 .0-67.0 13-12

23-23 S-16

70 .0 70.0-70 .4 90/0.4 0 S-17

Gravel and Cobbles.

73 .5
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Cobbles

Boutder 75 .5 to 76 .7'
75 .0-75 .9 41-50/0 .4 0 .2 S" 18

Soft Seam 76.7 to 77.2'
Boulder 77.2 to 78.8'

78 .8

79.4 - SHALE .
. . .- . -- . . .-- . . .-- . . ----- . .--79.0.79,4 100/0 .4 0 .3 S-19

End of Boring



5-

20-

25-

Date Started 12/10/92 DRILLING LOG Note No . GF-8

Date Finished 12/10/92 GANNETT FLEMING, INC .
PA 17105Harrisburg,

Sheet 1 of 3

Soil Sampling 52 Ft . Line 8 Station -

Rock Sampling 10 Ft . Project St . Joseph Water Treatment Plant Offset -

Total of Hole 62 Ft . Coordinate 16346 .3NDepth
Drilling Western

of Undist. 3
Agency Layne

Coordinate 17897.3No . Sample
Driller Crowl

E

Total Number of Core Boxes 1
Randy

Elev . of Note 821 .58
Size and Bit NX

Top

Groundwater Observations
At 10 .9 Ft . After 0 Hra.
At Ft . After Hrs .

Type
Casing Size Spoon Size 2" O.D .
Hollow-Stan 6" 0.0 ., 4° I .D . Hammer wt . 140#
Drilling Fluid Hammer Drop 30"

Direction of Hole

x Vertical Inclined

Etev . 810.7 After 0 Mrs . Inspector T . L. Dreese Deg. From Vertical

Etev .
Depth Legend Description of Materials

Sample
Depth

Blows
or ROD Recovery

Box or
Sample No . Remarks

Dark Brown Fat CLAY; Soft to Stiff; Moist . 0.0-2 .0 3-6
8-9 0.8 S-1

PPR =
2 .1 tsf

2.0-4.0 5-7
PPR =

8-10 0.9 5-2 2.1 tsf

4.0-6 .0 2-2
PPR =

2-4 1 .6 s-3 0 .9 tsf

6.0-8 .0 5-6

5-5 1 .7 S-4
PPR =
1 .0 tsf

Gray Fat CLAY ; Moist . (CH) 8.0-10.0
PPR =

1 .3/2.0 U-1 1 .5 tsf

Same except wet . 10 .0-12.0
PPR =

2.0/2 .0 U-2 0 .25 tsf

12 .0-14.0 2-1
PPR =

1-2 1 .7 S-5 0.1 tsf

14 .0-16.0 1-2
PPR =

1-1 2.0 S-6 0.25 tsf

19.0-21 .0 1-2 - PPR =
0 .25 tsf

1-3 1 .8 S-7

24 .0-26.0 5-6
PPR =Last 6'- S-8 Moist ; Top 18" Wet.

7-11 1 .8 5-8 0.85 tsf

REMARKS:



30-

35-

40-

45-

50-

55-

DRILLING LOG
(Continuation Sheet)

GANNETT FLEMING, INC . Note No . GF-8

Project St . Joseph Water Treatment Plant
Sheet 2 of 3

Elev . Top of Note 821 .58

Elev .
Depth Legend Description of Materials

Sample
Depth

Blows
or ROD Recovery

Box or
Sample No . Remarks

Dark Brown Fat CLAY ; Soft to Stiff; Moist .
PPR =
0.5 tsf

29 .0-31 .0 5-6

8-8 1 .6 S-9

34 .5
34.0-36.0 4-8

PPR =
9-14 1 .0 S-10 1 .25 tsf

Dark Brown Fat CLAY with Gravel ; Medium to Very
36.0-38.0

PPR =
Stiff; Moist. 1 .2/1 .75 u-3 2 .2 tsf

Same except with Gravel ; Moist . 39.0-41 .0 13-11
PPR =

12-15 1 .5 5-11 1 .1 tsf

44 .0-46.0 6-12
PPR e

12-12 S-12 2 .4 tsf

49 .0-50.8 8-18
PPR =

50 .0 31-50/0 .3 1 .2 S-13 4.0 tsf

SHALE; Gray ; Very Soft to Soft ; Highly Weathered;
to Intensely Bedded, RD 0°-5° ;Intensely Very

Very Widely .Spaced Fractures, RD 10° . 52 .0-62 .0 86% 93% R-1



65-

70--

75-

80-

85-

90-

95-

DRILLING LOG
(Continuation Sheet)

GANNETT FLEXING, INC . Hole No . GF-8

Sheet 3 of
Project St . Joseph Water Treatment Plant

3

Elev . Top of Hole 821 .58

Elev .
Depth Legend Description of Materials

Sample
Depth

Blows
or ROD Recovery

Box or
Sample No . Remarks

62 .0

End of Boring



5-

20-

25-

REMARKS :

	

Wet at 6 .0'

Date Started 12/17/92 DRILLING LOG Hole No . GF-9

Date Finished 12/17/92 GANNETT FLEMING, INC .
PA 17105

Sheet 1 of 3

Soil Sampling 56.0 Ft .
Harrisburg,

Line 8 Station -

Rock Sampling 8.0 Ft . Project St . Joseph Water Treatment Plant Offset -

Total Depth of Hole 64.0 Ft . N Coordinate 16493 .7
WesternDrilling Agency Layne

No . of Undist . 1Sample E Coordinate 17892 .0
Driller CrowlRandy

Total Number of Core Boxes 1 Elev . of Hole 822.9Top
Size and Bit NXType

Groundwater Observations
At 23 .5 Ft . After 0 Hrs.
At 3 .0 Ft . After 16 Hrs.

Casing Size Spoon Size 2" O.D .
Hollow-Stem 6" 0 .0 . Hammer Wt . 140#
Drilling Fluid Hammer Drop 3011

Direction of Hole

x Vertical Inclined

Elev . 819 .9 After 16 Hrs. Inspector T . L . Dreese Deg . From Vertical

Elev .
Depth Legend Description of Materials

Sample
Depth

Blows
or ROD Recovery

Box or
Sample No . Remarks

Dark Brown Silty Fat CLAY with Gravel ; Danp to
Moist .

0 .0-2 .0 6-7
10-12 0.1 S-1

2 .0-4 .0 4-4

7-13 1 .0 S-2 PPR =
3.0 tsf

4 .0-6 .0 2-2
PPR =

5 .0 3-3 0.7 S-3 1 .5 tsf

Brown Fat CLAY with occasional Silt
6 .0-8 .0 2-4

PPR =Lenses ;
Stiff to Very Soft ; Moist . 5-6 1 .1 S-4 1 .5 tsf

8 .0-10.0 2-3
PPR e

5-4 2.0 S-5 1 .3 tsf

Gray Fat CLAY; Moist. (CH) 14 .0-16 .0

1 .6/2.0 U-1

16.0-18 .0 3-3
PPR =

2-3 1 .7 S-6 0.25 tsf

23 .0
. . . . . . . . . . . . . . . . . . . . . . . . . . .

Attempted
tube
23 .0-25 .2
No recover
(wet)



30--

35-

40-

45-

50--

55-

6D--

y

DRILLING LOG
(Continuation Sheet)

GANNETT FLEMING, INC . Hole No . GF-9

Sheet 2 of 3
Project St . Joseph Water Treatment Plant

Elev . Top of Note 822 .9

Elev .
Depth Legend Description of Materials

Sample
Depth

BLOWS
or RCD Recovery

Box or
Sample No . Remarks

Piece of Gravel in bottaa of 5-7 .
Lean to Fat CLAY with Silt ; Soft toGray Very

27.0-29.0 4-8
AtteaptedF
tube
25 .0'-27.0

Soft; Moist to Wet .

29 .0-31 .0

11-8

3-3

1 .8 s-7 No recover
PPR e
0 .25 tsf

3-5 1 .9 S-8 PPR
0 .25 tsf

34 .5
_ _ . _ _ _ _ _ . _ . _ _ _ _ _ . . _ _ . _ _ _ _ . . _ . . _ . _

34 .0-36.0 5-8

6-8 2 .0 S-9
PPR =
0.4 tsf

39 .0-41 .0 6-9

11-17 1 .8 S-10
PPR =
0 .75 tsf

Brown Lean to Fat CLAY with Silt and Gravel ;
Soft to Moist to Wet .Stiff;

44 .0-46.0 5-10

13-17 1 .3 S-11
PPR =
1 .0 tsf

49 .0-51 .0 17-22

15-20 1 .0 S-12
PPR =
0 .75 tsf

54 .5
54 .0-54.8 34-50/0 .3 S-13

PPR =
1 .0 tsf

Gray SHALE; Very Soft ; Highly Weathered; Very
Soft Bedded

56.0-64 .0 10% 100%
Angered
to 56.0'

to Soft ; Very Intensely to Intensely
RD=O'-5'

material stuck in barrel(Low ROD may be due to
from GF-3 .)



65

70-

75

80-

85

90-

95

DRILLING LOG
(Continuation Sheet)

GANNETT FLEMING, INC. Hole No . GF-9

Project St . Joseph Water Treatment Plant
Sheet 3 of 3

Elev . Top of Note 822 .9

Elev .
Depth Legend Description of Materials

Sample
Depth

Blows
or ROD Recovery

Box or
Sample No . Remarks

Gray SHALE; Very Soft ; Highly Weathered; Very Soft
to Soft ; Very Intensely to Intensely Bedded
RD 0°-5 °

64 .0

End of Boring

- i

I



ALTMAW-E7TL~4E0 ECHNIGAL CONSULTANTS

LOG OF BORING NO . B-1

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

/AQ4 1 OR3

See
LOCATION:

Sketch

SURFACE ELEVATM 812 .5`- feet

0 . 5
DEPTH TO WATER:

feet

DATE WATER MEASURED:
11/10/83

DRLLSIQ DATE- 11/9/83 to 11/10/83

DRILLING COMPANY: Lavne-Western

DRILLING RIG: Franks FA

COMPLETION DEPTH: 60 .5 feet

LABORATORY TEST RESULTS
c
c DESCRIPTION OF MATERIAL

e LL PL "1.

t Concrete slab (6" tri-cone)
Gray SILTY CLAY, moist, med .
stiff (drilling w/4" Hawthorne
bit)

Gray file SILTY SAND, wet, loos 36 .8 79 .5
SFr

S f I1 i1

r»i- 11 -Same , very loose 5:^f r.
irrIY'l,'172 .
"J- .

(Set 10' surface casing)

10 "y .
;Al,
7Y!"
/Zl; 100 Gray SANDY SILT, wet, very soft 2
7~7lY

-YET
s?:ft'1-TL1rr

1I i~rY/"7-
100 -Same 2v!i

7/Yy.i
YINffd'>n
lvffTX`

IO

nSi!7

-'

ff
100 Gray SILTY CLAY, wet, very soft 2

-Same



rail
Awl/ ;;oYXI

ft`f.
Yfl7
rf
/lzr

v
1/1'/ 11%,
~L'C'fZ
jfI;tn

If'Zfi
f/)tfi
f:I~fs

~!ff

fI!i
llrj

/FED

7WIi
Jfli

III

fCl

CLEARWATER STORAGE RESERVOIR BASIN

ST . JOSEPH, MISSOURI

A-LP--m-AWE &TERM GEOTECMMICAL CON&NLTAMT "

PAGE z OF 3



41 sui- WCATOOM AEOTECHNICAL CONSULTANTS

LOG OF BORING NO . B-1

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

PAGE 3 OF 3

LABORATORY TEST RESLILTS

J

UjW
o

N ¢

DESCRIPTION OF MATERIAL
2 8

mgo
G

-,
W
cc

H

sr
F

~" LL PL PI

6 Gray & tan SANDY C.J1Y, w/1imnE-
.po,- stone gravel 110"~

Cobbles & boulders (bit chatter. e0

Gray SANDY SHALE, hard drilling

-Same, very hard 88
6")

Boring Terminated at 60 .5 feet
i

I6

-I
i--I

as



L HA WESTERN GEO ECNNICAL CONGULTANTS

LOG OF BORING NO . B-2

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

/AGE 1 OF 3

LOCATgN: See Sketch

SURFACE ELEVATION: 812 .5± feet
0 .5 feet

DEPTH TO WATER:

DATE WATER MEA6URED:
11/11/ 83

DOLLING DATE- 11/10/83 toll/11/83

DOLLING COMPANY: LdVnp-WeetPrn

DRLL G RNI: Franks FA

COMPLETION DEPTH: 68 .0 feet

LABCRATCRY TEST FIESLILTS

o

a

DESCRIPTION OF MATERIAL

d=

LL
_
R PI

S Concrete slab
I% "`/. "rv

Gray SANDY SILT, wet, soft
rzr-
'tft
off

E
!ice'

-Same w/trace fine gravel 4ec .

<It

!I> (set 10' surface casing)

Eli
l/7

100 Gray fine SANDY SILT, very soft 2
Ill

Gray SI1,TY CLAY, very soft

1J.
!II.C
7!

rll'. Gray fine SILTY SAND, very to
t ip

l!i

lY :

/FI.
>Y

.

EO
f/'Y
ir> 66 med . dense 14-same,
i!!

ii .
, ,fr

-Same, some interbedded clay
seams



Lid WEETERM " EOTECMNICAL CONSULTANT "

LOG OF BORING NO . B-z

CLEAP%%TER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

PAGE 2 OF

LABORATORY TEST RESLLTS
s
a DESCRIPTION OF MATERIAL

z

s
0̀

a LL PL PI

/
r<.s~
llfF
l X

/I z

LIX
mzr:r
"/z . .

I Fr l/lt.l."l

l/ll
%I7l

100 Gray fine SILTY SAND, very locs4
11

L.1I: . I
II'/l
YY l`

lfl .

erl
lIY: ' .

sfc":
~r/ry

E~

,Ffr
fSIJ
~lll .Y f

100 -Same 3

J1Y
lrr'a{
'ffl°lr '
2"Y'Y

100 Gray fine SAND, dense, poorly
graded 43

` -Same 50



ALPHA WESTERN GEOTECHNICAL CONSULTANTS

LOG OF BORING NO . B-z

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

PAGE ~_ OF

LABORATORY TEST RESULTS

o a DESCRIPTION OF MATERIAL

g

0- 0
CL 3:

00

U01
M

m LL PL PI

, . Gray fine SAND, dense 64very

LIMESTONE

0

80 Gray SHALE, hard RQD 63%

t6

Boring Terminated at 68 .0 feet
70

ii
i



HAALP

	

WESTERN GEO ECHNICAL CONSULTANTS

LOG OF BORING NO . B-3

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

PAGE 1 OF3

LOCATION: See Sketch

SURFACE ELEVATIOft 812 .5± feet

DEPTH TO WATER:
0 .5 feet

DATE WATER MEASURED:
11/16/83

DRILLING DATE: 11/15/83 to 11/16/83

DRILLING COMPANY: Layne-Western

DRLLING RIG: Franks FA

COMPLETION DEPTH: 56 .0 feet

LABORATORY TEST RESLLTS

S
a
c
Ivr
S

DESCRIPTION` OF MATERIAL `
m

r- ur
W
¢ g
da

Y

c F
03

LL PL PI

Concrete

III/
j ; Gray fine SANDY SILT, soft,very

wet, w/some fine gravel

s
six 66 -Same 3

Gray SILTY CLAY (set surface
casing)

10 /'

-Same, increasing sand content

tS ''
i00 Gray fine SANDY SILT, w/little

clay 2
Irtf .rxFk.I' .
iLr

III'

!0 xrl.
!I"

r' r
rxrr r'
%XY
I
f"fi'F- .
I



Coarse SAND, - GRAVEL & COBBLES
(Hard drilling)

r/riiis/
rr/I"'
/:nr
Irr:
YYr .
"I'llr t>err

/ .1x;fl/
iIr

%ff

LOG OF BORING NO . B-3

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

rf
`

	

-TiLFMA WEGTIERM " jLQTK.CMNICAL CONGULTAUT&

FAG9 -2

	

OF

	

3



ALPHA WESTERN GEOTECHNICAL CONSULTANTS

LOG OF BORING NO . B-3

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, RISSOLRI

PAGE 3 OF 3

^> LABORATORY TEST RESLLTS

G_
O

-J

e

<
N

¢
DESCRIPTION OF MATERIAL $
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33 Gray SHALE 120

Boring Terminated at 56 .0 feet
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LOCATION:

SURFACE ELEVATION: -

DEPTH TO WATER: -

DATE WATER MEASURED:
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See Sketch

Concrete

LOG OF BORING NO. A-4

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

812 .5± feet

3 .0 feet

11/15/83

DESCRIPTION OF MATERIAL

Gray fine SANDY SILT, very soft
Zz

-Same, very soft

-Same

Gray fine SANDY SILT, very soft

-Same, w/interbedded clay

Gray fine SANDY SILT Winter-
bedded clay, very soft

-Same, increasing clay content

DRILLING DATE

	

11/15/83

DRILLING COMPANY:

	

Lavne-Western

DRILLING RW

	

r,Anke FA

COMPLETION DEPTH:

	

60 .0 feet
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PACK 1 Of 3

LABORATORY TEST RESULTS
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43 .8 77 .4

ALPHA WESTERN OEO ECHNICAL CONSULTANTS
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DESCRIPTION OF MATERIAL

LABORATORY TEST RESLLTS
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Gray fine SANDY SILT, increasi
clay, very soft

-Sane

Gray fire SANDY SILT w/t=-ace
clay

Very hard drilling at 39 feet,
changed to rock bit

Hard white LINSESTONE (floater)

Gray fine SILTY SAND, increasir
gray shale w/gravel to 1-1/2"
size, lignite, wood fragments

Gray SHALE, hard

LPHA w

LOG OF BORING NO . B-4

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI
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ALPHAWESTERN GEOTECHNICAL CONSULTANTS

LOG OF BORING NO . B-a

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

PAGE 3 OF 3

LABORATORY TEST RESLITS
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DESCRIPTION OF MATERIAL.
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hardGray SHALE,

O Boring Terminated at 60 .0 feet
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HA WESTERN

	

0 ICHNICAL CONSULTANTS

LOO OF BORING NO . B-5

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

PAGE 1 OF 3

LOCATION: See Sketch

SURFACE ELEVATION: 812 .5± feet

0 .5 feet
DEPTH TO WATER:

DATE WATER MEASURED:
11/15/83

DRILLING DATE: 11/14/83 to 11/15/83

DRILLING COMPANY: Layne-Western

Franks FA
D 4 RIG.

68 .0 feet
COMPLETION DEPTH:

LABOf7ATORY TEST RESLLT9

c DESCRIPTION' OF MATERIAL
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Gravel

LT/`'f.. Gray fine SANDY SILT, wet, soft
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tz~ 11 -Same, very soft 3xxu

XYyc
-Sacs, w/trace clay (set 10'
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surface casing)
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Gray fine SANDY SILT, very soft55

ses7.i>r w/little clay 3

IIIILr
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tzxfy -Same w/interbedded clay seams

7 " Tai!Il .
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66 Gray fine SANDY SILT, very soft
~s w/little clay 3rT.X .
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CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

Coarse SAND & GRAVEL, limestone
gravel in top, w/trace clay
(sub-rounded to angular)

Coarse SAND & GRAVEL up to
cobble.size (rounded to angular)

ALPMA WE " TERM GaOTECMNICAL CONGULTAMT "



ALPHA - WESTERN GEOTECHNICAL CONSULTANTS

LOG OF BORING NO . B-5

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

PAGE- 3 OF - 3

> 6- LABORATORY TEST RESULTS
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¢ DESCRIPTION OF MATERIAL
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Coarse SAND s GRAVEL 84

Gray SHALE (set 54' NX casing)

O - 50 hard = 24%RQD

t6

. Haring Terminated at 68 .0 feet
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LOG OF BORING NO . B-6

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

DESCRIPTION OF MATERIAL

t Concrete slab (6" tricone)

Grav fine SANDY SILT, moist,
soft

-Same, very soft

(set 10' surface casing)

Gray fine SILTY SAND, wet, very
loose

Gray SILTY CLAY, wet, very soft

Gray fine SANDY SILT, wet,
very soft

4

LABORATORY TEST FFSULTS
I-as~
W F

L 2

ALPHA WESTERN GEOTECHNICAL CONSULTANTS

PAGE 1 OP

LOCATION: See Sketch DRILLING OATEN 11/la/83-

SURFACE ELEVATION: 812 " 5= feet DRILLING COMPANY: Layne-Western

DEPTH TO WATER: 0 .5 feet ORLLING RIG: :ranks FA

11/10/83 59 .0 feetDATE WATER MEASURED: COMPLETION DEPTH:



CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH MISSOURI

ALPHA WESTERN a9OTECHNICAL CONSUALTA-NT "



ALPHA WESTERN GEOTECHNICAL CONSULTANTS

LOG OF BORING NO . B-6

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

PAGE 3 OF 3

$ LABORATORY TEST RE-SILTS
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DESCRIPTION OF MATERIAL
z

~,
a 3
of 0

W md LL PL I PI

100 Gray fine SAND, very dense 55

Gray SHALE, HARD

LIMESTONE, very hard

Boring Terminated at 59 .0 feet

7
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CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

DALLING DAT9:-

	

11/16/83

DALLS4a COMPANY:

	

Tavn<-wPere,-*,

DRLLNG Rq:

	

Franks FA

80 .5 feet

ALFNA-WESTEAN OEOTECHNICAL CONSULTANTS
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LOG OF BORING NO .

	

B-7

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

ALPHA wasraim GNOTCCMNICAL C014OULTANTS

PAGE 2 Of 3



ALPHA- WESTERN GEOTECHNICAL CONSULTANTS

LOG OF BORING NO . H-7

CLEARWATER STORAGE RESERVOIR BASIN
ST . JOSEPH, MISSOURI

PAGE 3 OF 3

LABORATORY TEST RESULTS
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DESCRIPTION OF MATERIAL
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100 Gray fine SAND, dense 36

fineGray SAND w/trace lignite

--do-
100 -Same, medium dense 27

SILTY SAND w/interbeddedGray
clay

70
100 Gray fine to medium SAND, very

_ dense 92

76
s GRAVEL w/cobbles, coarse sand,

lignite, silt and clay

Gray SHALE

-~~ 100
Boring Terminated at 80 .5 feet

100
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LOG OF SORiNO NO. B - I
OWNER

ST . JOSEPH WATER WORKS

ARCHITECT . ENGINEER
AMERICAN WATER WORKS

SITE
ST . JOSEPH, MISSOURI

PROJECT NAME
PROPOSED CHEMICAL PLANT

WJ

UNCONFINED COMPRESS-IV[ STRENGTH TONS/FT.

"'1 2

r W
d

E
4
W

v ;,>

u

DESCRIPTION OF MATERIAL i� C
F w

PLASTIC I I 1
WATER LIQUID

LIMIT S CONTENT 1F LIMIT

1q
F STANDARD 'N' PENETRATION (SLOWSJITJA

SURFACE ELEVATION-4 `Z ; 10 20 ]O "O SO

I SSIJX CLAYEY 51LT, TRACE SAND,
CINDERS, AND RU85LE -

.

DARK BROWN FILL

~MrISILTY - GRAY ANDCLAY BROWN
_B

.
I~~ TOUGH O

~ 6 .81. SILT SEAM AT

'p"
--a
_ICLAYEY SILT WITH PIECES OF

BROKEN LIMESTONE - GRAY AND
I6~. BROWN - SOFT TO TOUGH

j (ML-CL) -

® '94 O

\*01
1
I

\78 . 1 1
.10

I

CLAYEY OFSILT WITH PIECES
BROKEN LIMESTONE - BROWN

TOUGHMOTTLED WITH YELLOW -
(ML-CL)

noes

SILTY CLAY, TRACE SAND -

BROWN TOUGHGRAY AND - VERY
"' TO HARD (CL-ML) 1:N

PEN I~TROME~ERENO OF BORING CAt{ISRATr~0

WATER LEVEL OBSERVATIONS BORING

,

STARTED I I Zv
W .L. I I .O 1 W.S. OR W.D . SOIL TESTING SERVICES. BORING COMPLETED 1)/28-/67

W L. B.C.R . A.C.R . INC . RIG FOREMAN

W.L . .Q' A .S . I I I PFINGSTEN ROAD . (

~~

DRAWN MP / APPROVED C:°
NORTHBROOK . ILLINOIS JOB L`~7~~~VV-O SHEET I OFI



LOG OF BORING NO.B_2

OWNER

ST . JOSEPH WATER WORKS

ARCHITECT- ENGINEER

AMERICAN '.LATER WORKS

SITE
ST . JOSEPH, MISSOURI

PROJECT NAME

PROPOSED CHEMICAL PLANT
UNCONFINED COMPRESZIVC STRENDTH TONS/FT.

O
W
6 x a ~

_
1 2 ~

O
H

w
D W

W
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<
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°

V

DESCRIPTION OF MATERIAL i C
D
0

PLASTIC WATER 'LIOU10
LIMIT S CONTENT T" LIMIT S"
x

^

STANDARD -N-PENETRATION (SLOW"/R.)

SURFACE CLCVATIOR- '; C2 I .9 1-1
to 20 70 10 W

MEN "A' 93

-- SILTY CLAY - GRAY AND BROWN-

I-MEN, VERY TOUGH CL-CH
-JQ'
V'

~ ISILT I TRACE CLAY AND FINE
86 cr'

m
- GRAY AND BROWN -

(GxH rr
iSAND
LOOSE (ML) 91

SILTY CLAY - DARK BROWN -
_

~~ TOUGH (CL)-

-93
a 1

rr- " ~ I

AN
a=

SANDY CLAYET SILT WITH PIECE
',NI! OF BROKEN LIMESTONE - BROWN /

MOTTLED WITH YELLOW - MEDIUM
'DENSE (SC-SM)

l07_

II

90

-
=

`//»®ISILTY

'l'

CLAY, TRACE SAND AND

GRAVEL - GRAY AND BROWN -
VERY TOUGH (CL)

bfi 3)

® R.1

END OF BORING *CALIBRATED PEN ROME ER
IIAII,

FILL, CLAYEY SILT S TRA E SAt CI ERS , NO R BBLE DARK 113ROWN

WATER LEVEL OBSERVATIONS BORING STARTED 1 1 128/0

W. L. 11 . 1 W.S. OR W.D . SOIL TESTING SERVICES BORING COMPLETED I I f2b/6

W .L. B.C.R . A.C.R . INC. RIG FOREMAN

W .L . II .D I A B . III PFINGSTEN ROAD I DRAWN MP APPROVED CINB
NORTHBROOK. ILLINOIS ,10 8 i Dood-D SHEET I OF I



LOG OF BORING NO. 0-3

OVJNER
ST . JOSEPH WATER WORKS

ARCHITECT-ENGINEER
AMERICAN WATER WORKS

'E
ST . JOSEPH Y MISSOURI

PROJECT NAME
PROPOSED CHEMICAL PLANT

Z W

UNCONFINED COMPRESSIVCSITONG/"T. a
~.

1 i t
01

o W

-I~
DESCRIPTION OF MATERIAL a. to

O

PLASTIC WATER LIQUID
LIMIT A CONTENT ft

LIMIT ~
--

STANDARD (19LOW0~)

SURFACE ELEVATIONI SZ C. .4 .-: 10 SO 70 40 30
~ FILL ' CLAYEY SILT S TRACE== SAND S CINDERS AND RUBBLE -

HIM' SILT TRACE CLAY AND FINE 87
_

RA
AND BROWN -

'I,, LOOSE

sr 85

.-w
S
5T
TIMM

CLAYEY -04
,
O

I
SILT WITH PIECES OF /

BROKEN LIMESTONE - GRAY - -
LOOSE TO MEDIUM DENSE -_
(ML-CL)

". S ST 91

91- I
I1"EIN I.

MINE SANDY CLAYEY SILT WITH
PIECES OF BROKEN LIMESTON -
BROWN, MOTTLED WITH YELLOW- d
MEDIUM DENSE TO DENSE 97
(SC-SM)

ST 107
_ .i .

oil kMEIN
SILTY CLAY S TRACE SAND _

MIME GRAY AND BROWN - VERY TOUGH .
age TO HARD (CL) IO,=

GRAY SHALE l

CONTINUED ON PAGE 2

-47



LOG OF SORfNG NO. R_~ (CONrINUEO
OWNER

ST . JOSEPH WATER WORKS
ARCHITECT- ENGINEER
AMERICAN WATER IaORKS

;ITE
ST . JOSEPH, MISSOURI

PROJECT NAME
PROPOSED CHEMICAL PLANT

6 u 1 A

UNCONFINED COMPAE301YE STRLNGTH TONG/FT. +
v

I 2
O
F

_t
=tY
y

f<N
o
rt

> DESCRIPTION OF MATERIAL e C 1PLASTIC WATER -LIQUID
LIMIT n CONTENT 56 LIMIT S

W H 0 GTANOARO .'N. . (BLOWS/FT.)PENETRATION

,- SURFACE ELEVATIOBI --Z to 20 70 AO !O

'ICONTINUEO FROM PAGE I

I
GRAY SHALE

ENO OF BORING *CA IBRAT D P£N TROME ER

POWER AUGER REFUSAL AT 57 .0 1

WATER LEVEL OBSERVATIONS
W. L . W.S . OR W. D . SDI, TESTIS~I~ SERVICES BORING COMPLETED i I Z 5
W.L . B.C.R . A .C .R . INC . RIG FOREMAN
W . L . 111 PFINGSTEN ROAD DRAWN MP ~APPROVED CNQ

NORTHBROOK . ILLINOIS ~/ lOB yOf1R_tl SHEET 1 nr I



APPENDIX B

" LABORATORY TESTING
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0
200 100 10 .0 1 .0 0.1 0 .01 0 .001

GRAIN SIZE - mm

i +3" % GRAVEL i SAND i SILT i CLAY
0 .0 0 .0 16 .3 83 .7

LL PI D85 D60 D50 D30 D15 D10 Cc Cu
NiR 0 .08

MATERIAL DESCRIPTION USCS PASHTO
0 Grey silt with sand ML

Project No . : 28512 .ASO
Project : St .Joseph,MO WTP

Location : GF-1 iS-4,5 & 6

Date : 2-11-93

Remarks :

Sample Depth
Nat . Water Content 22 .1

Tested by : KRA
GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC . Figure No .



90 1111111/®1111111~~Imr n11111 11111
80 1111111/®1111111//11111111®1111111//11111
?.a III1111/®1111111//1111111/®1111111//11111
60

-

I

50 !!IIIIIII/®IIIii111~11111111®IIIIIIII~IIIII
w 40 - ~'lll

0. 90 11111
20 11111
10 11111
0 111111/®1111111/11111111®1111111/~IIIII
200 __100 10.0 1 .0 0 . 1 0 .01 -- 0 . 00 :

GRAIN SIZE - mm

i +3" % GRAVEL % SAND % SILT % CLAY
" 0 .0 0 .0 5 .5 94 .5

LL PI DSS DGO D50 D30 D15 D10 Cc Cu
" 29 .4 4 .5

MATERIAL DESCRIPTION USCS AASHTO
" Grey silt ML

Project No . : 28512 .890
Project : St .Joseph,MO WTP
" Location : GF-2 iU-1

Date : 2-11-93

Remarks :

Sample Depth 10 .0'-12 .0'

Nat . Water Content 28 .9

Tested by : KAR

GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMI NG, INC . Figure No .
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1 90

80 !~~I u®~SEEN

70

--711111IMMI 111 11 Jill 1111111IN
1
11 11

60

50 ii~uu®uriuruurur~®®rruuuuim
a 40 III

30 I~I~r

20

10

0 lour'®®~urruui~uru®®«iuuuui~iu-200 100 10 .6 1 .0 0:1 0 .01 9.66
GRAIN SIZE - mm

+3" % GRAVEL : SAND % SILT % CLAY
0 .0 15 .0 65 .0

LL PI DBS D80 D50 D30 D15 D10 Cc Cu
" N/P

MATERIAL DESCRIPTION USCS PASHTO
" Grey silt with sand ML

Project No . : 28512 .R90
Project : St .Joseph,M0 WTP
" Location : GF-3 iS-4,5&6

Date : 2-12-1993

Remarks :

Sample Depth
Nat . Water Content 13 .0

Tested by : KRA
GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC . Figure No .



GRAIN . SIZE DISTRIBUTION TEST REPORT
C

1 90

W
I

80 - - I
70

Z 60

z 50 'I®I'

a 40 I
30 ~iiuu®uiuiuu~uuu~~ii~uuuiu
20

10 iiiiu'®®~iu'uuiuu®~®iiiu~uuun
a niu'®®~iu~uuuu~®~~,~uuuun
200 100 10 .0 1 .0 0.1 0 .01 0 .001

GRAIN SIZE - mm

% GRAVEL % SAND % SILT % CLAY
0 .0 0 .0 96 .8 3 .2

LL PI D85 D80 D50 D30 D15 D10 Cc Cu
N/P 0 .28 0 .22 0 .20 0 .176 0 .1501 0 .1278 1 .10 1 .7

MATERIAL DESCRIPTION USCS AASHTO
0 Grey poorly graded sand SP

Project No . : 28512 .R90
Project : St .Joseph,MO WTP

Location : GF-3 ~S-13,14

Date : 2-12-1993

Remarks :

Sample Depth 49 .0'-56 .0'

Net . Water Content 18 .3

Tested bV : KRR
GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT F-LEMING, INC . Figure No .
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80 11111111®IIi11111"IIIIII"""IIIIIII""IIIII'
70 IIIIIIII®IIIIIIII"1111111®®IIIIIIII"IIIII

= 60
- Illnn""IIIn11"IIIn111"Illnl""Ilul

SO IIIIIIII"Ilillll"IIIIIIII"IIIIIIII"IIIII -
V
W 40 . 11

30

z0 -,IIIIIIi1"1111111""IIIIIIII®illllll""IIIII
10 1111111®IIIIIl11"IIIIIII"IIIIIIII"IIIII
0 IIIIIIII®IIIIIIII"IIIIIIII®IIIIIII""11111
200 100 10.0 1 .0 0 .1 0 .01 0.001

GRAIN SIZE - mm

% GRAVEL % SAND % SILT : CLAY
0 .0 0 .0 2 .3 97 .7

LL PI D85 D60 D50 D30 D15 D10 Cc Cu
N/P

MATERIAL DESCRIPTION USCS PASHTO
0 Grey Silt ML

Project No . : 28512 .R90
Project : St .Joseph,MO WTP

Location : GF-5 iS-3,485

Date : 2-12-1993

Remarks :

Sample Depth 4.0'-10 .0'

Nat . Water Content 22 .2

Tested by : KAA
GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC . Figure No .



1 90 VIII
80 11111
70 1111111®®IIIIIII~~IIIIIIILi®IIIIIII~IIIII
60 1111111®®ululu~ll11111,,®Illua~~luu
50 1111111"®11111r1~~1111ir1®~1111I11~~11111

w 40 111
30

20 11111
10 - 1111
0

200 100 10 .0 1 .0 0.1 0 .01 0.00'
GRAIN SIZE - mm

+3" : GRAVEL : SAND : SILT : CLAY
0 .0 92 .3 7 .7

LL PI DBS D60 D50 D30 D15 D10 Cc Cu
" N/P 0 .28 0 .20 0 .18 0 .143 0 .1034 0 .0831 1 .21 2.5

MATERIAL DESCRIPTION USCS PASHTO
0 Grey poorly graded sand with silt SP-SM

Project No . : 28512 .R90
Project : St .Joseph,MO WTP
" Location : GF-S iS-118.12

Date : 2-12-1993

Remarks :

Sample Depth 39 .0'-46 .0'

Nat . Water Content 20 .5

Tested by : KAR
GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC . Figure No .



GRAIN SIZE DISTRIBUTION TEST REPORT

~. . r N m m 0 m 0 m m
y m N. ~ m w m - r o o -

90 iiinrnnnn~rnmnnnuin
80

70 ~in'®®nrnnnrnni~unnnian
~n~'®®n'nnn~®®unnnnn

z 60 Il~r
z 50

_

IIIr
V
W 40 ` II
0-

30

.

20

10 nr'®®imrr~uiiurr~®®nrnnnr
0 nr'®®nnnnnr~®®nnnniarr
200 100 10 .0 -.

1 .0 0 .1 __0
.01 0 .001

GRAIN SIZE - mm

+3" % GRAVEL % SAND : SILT : CLAY
" 0 .0 0 .0 0 .4 99 .6

LL Pi Des D60 D50 D-30 DlE-> D12 Cc C u
" 63 .9 37 .2

MATERIAL DESCRIPTION USCS PASHTO
" Grey fat clay CH

Project No . : 28512 .R90
Project : St . .Toseph,MO WTP
" Location : GF-e iU-2

Date : 2-12-1993

Remarks :

Sample Depth 10 .0'-12 .0'

Nat . Wafer Content 41 .4

Tested by : KAA
GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC . Figure No .
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60 1111111®®IIlu11""Ilmn®"Illun""IIlu1'
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w 40 -1III
o_

30 IIII
20 Illlnl®®IIIIIII""Illnl®"IIIIIII""Illln
10 1111111®"IIlu11""IIIiill®®Illuln"IIlu1
eEIlllnl®®lllull""IIlu11®®IIIil11""IIIi 1
200 100 10 .0 . 1 .0

0 .1 0 .01 0 .00
GRAIN SIZE - mm

i +3" : GRAVEL % SAND % SILT % CLAY
0 .0 0 .0 2 .0 98 .0

LL PI D85 D60 D50 D30 D15 D10 Cc CU
66 .9 40 .0

MATERIAL DESCRIPTION USCS PASHTO

0 Grey fat clay CH

Project No . : 28512 .A90
Project : St .Joseph,MO WTP
0 Location : GF-9 iU-1

Date : 2-12-1993

Remarks :

Sample Depth 19 .0'-16 .0'

Nat . Water Content 41 .2

Tested by : KRA

GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC . Figure No .



GANNETT FLEMING GEOTECHNICAL LABORATORY

Project

	

ST . JOSEPH, MO . WTP

Boring No

	

GF-8

	

Sample No

Sample Type

	

SHELBY

	

Sampler Cia

Wax

UNDISTURBED SAMPLE LOG

Classification F, Consolidation Specs .
(Grey fat clay firm 8 moist)

UU Spec .

UU Spec .

UU Spec .

Wax

Comments-

	

Total recovery -- 2 3 -'

U-2

3"

Job No 28512 .A90

- Depth 10 .0' - 12 .0'

Sampler Length

	

30"
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2 .0

0.5

L-

0

	

1 .0

	

2 .0

	

3.0

	

4 .0

	

5 .0

	

6.0
Normal Stress (ksf)

C
I - ~ r-

u

0 .0
0 5 10 15
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Remarks : Grey fat clay(CH)

20

Specimen No 1 2 3
Diameter (in) Do 2 .86 2 .87 2 .85
Height (in) Ho 5 .57 5 .58 5 .61

Water Content (%) wo 52 .7 52 .7 52 .7
Dry Density (pcf) ^'dn 69 .8 70 .0 71 .8
Void Ratio so 1 .458 1 .451 1 .391
Saturation (%) Sc 99 .4 99 .9 100
Water Content (%) wd _ _ -

Dry Density (pcf) Ya - _ -
m Void Ratio ed - - -

m Saturation (%) S, _ -

Back Pressure (ksf)

Total Minor Princ Stress (ksf) o3 1 .44 2 .16 2 .88
Maximum Deviator Stress (ksf) P/A 0 . 77 1 .08 0 .81
Time Max Deviator Stress t, 7 3 11
Total Major Princ Stress (ksf) Q, 2 .21 3 .24 3 .69

Pore Pressure at Max
Deviator Stress (ksf) T _ _
Eff Minor Princ Stress (ksf) a3' - _

Eff Major Princ Stress (ksf) c,' - - -

Project ST . JOSEPH M0 . WTP Boring No GF-8 Sample No U-2

Type of Test : Unconsolidated-Undrained UU Sample Type: Shelb
c - 0 .40 ksf (b

o c' ksf - -- o_

GANNETT FLEMING GEOTECHNICAL LABORATORY
TRIAXIAL COMPRESSION TEST REPORT



CONSOLIDATION TEST REPORT
1 .70

1 .60

E1111111M 11111111 .50 ,,�..~

,~~nnnll

1 .3e """Inll~!""nll~~o

1 .20

1 .10

1 .90 ""IIIiir ~1111nt
II ''~~a

.80

.7 "~II1111~"""Illn~~~i
.0400 mill 11=00111 11�
.0300 _

.0200V C

.0100 "~nnn~""nm
"W!nn~~nn.0000

0 .1 0 .5 1 2 5 10 20 50
Applied Pressure - ts-0

Swell Nat . Nat . Dry LL PI Sp .Gr . CL eopress . Sat . Moist . Density
96 .2 % 52 .7 68 .4 63 .9 37 .2 2 .75 0 .47 1 .5063

TEST RESULTS MATERIAL DESCRIPTION

Compression Index - 0 .47 GREY FAT CLAY

Project No . : 28512 .A90 Class : CH
Project : ST .JOSEPH,MO WTP Remarks :
Location : BORING NO .GF-8 i U-2

SAMPLE DEPTH 10 .0'-12 .0' TESTED BY KRR

Date : FEH .15,1993
CONSOLIDATION TEST REPORT

GANNETT FLEMING, INC . Flo . No . 0


