DRILLING LOG GANNETT FLEMING, INC. Hole No. GF-3
(Continuation Sheet)
Sheet 3 of 3
Project St. Joseph Water Treatment Plant
Elev. Top of Hole 822.07
Elev, Sample Blows Box or
Depth |Legend Description of Materials Depth or RAD [Recovery |Sample No.{ Remarks
Gray Poorly Graded fine SAND; Dense to Very
— Dense; Wet. -
64.0-66.0 19-14
18-18 0.9 5-18
55— —
£8.0
69.0-71.0| 12-24
Gray MF SAND with Gravel; Dense to Very Dense; 35-37 1.8 $-17
70— Wet. —
74.0-76.0F 21-44
53-51 1.0 5-18
75— L
Gray Gravelly CMF SAND 79.0-81.01 15-1
80— -
15-15 §-19
82.0
— Cobbles and 8oulders - up to 3' thick —
(Size of coarse material increases w/depth; 84.0-84.5] 104/0.5 0.2 s-20
— cobbles or small boulders 82 to 84.5, large —
boulder 84.5 to 87.5)

85— —
-4 B87.5 =
- Gray SHALE Augered |—

89.0 50/0.0 $-21 to 89.0'
- Core —
89.0-92.0 [+7 4 7% R-1 barrel

90— clogged —

a catcher
92.0
End of Boring
_{

95—




Date Started 1278792 DRILLING LOG Hole No. GF-5
Date Finished 1279792 GANNETT FLEMING, INC. Sheet 1 of 3
Rarrisburg, PA 17105
Soil sampling 79.0 Ft. tire & Station -
Raock Sampting 8.5 Ft.!Project St. Joseph Water Treatment Plant Offset -
Total Depth of Hole 87.5 Ft. N Coordinate 16502.2
Orilling Agency Layne Western
No. of Undist. Sample 0 E Coordinate 17589.2
priller Randy Crowl
Total Number of Core Boxes 1 Elev. Top of Hole B22.17
Size and Bit Type NX -
Groundwater Gbservatjons Casing Size Spoon Size 2" 0.D. Direction of Hole
At 23.0 Ft. After 0 Hrs,{Hollow-Stem 8% 0.0, Hammer Wt. 1404
At 22.0 Ft. After 48  Mrs.{Drilling Fluid Quick Gel Hammer Drop 30 _x Vertical _Inclined
Elev, B80C.2 After 48  Hrs.|Inspector T. L. Dreese Deg. From Vertical
Elev. Sample Blows Box or
Depth |Legend Description of Materials Depth or RAD jRecovery |Sample No.{ Remarks
bark Brown Lean CLAY; Soft; Moist. 0.0-2.0 2-2 -
2-2 0.5 s-1
— 1.5 —
2.0-4.0 2-4
— Gray SILT; Damp. (ML) -
2-7 1.0 5-2
4.0-6.0 3-5
5-6 1.5 s-3
5— -
6.0-8.0 6-5
6-5 2.0 5-4
8.0-10.0 3-3
3-4 2.0 5-5
10— F—
- Clay return
on auger
— 124-131 -
Same, except Moist. 14.0-16.0 46
6-5 2.0 $-6
15— —
Wet at 19.7¢ 19.0-21.0 3-2
4-3 1.9 s-7
20— -
— 0.5' Gray[—
24.0-26.0 3-4 Sandy Clay
— at top -
7-10 1.8 s-8 of spoon
25— _

REMARKS:




DRILLING LOG GANNETT FLEMING, INC. Hole No. GF-5
{Continuation Sheet)
Sheet 2 of 3
Project St. Joseph Water Treatment Plant
Elev. Top of Hole 822.17
Elev. Sample Blows Box or
Depth  [Legend Description of Materials Depth or RAD [Recovery [Sample No.; Remarks
27.0
29.0-31.0 7-1
14-21 1.8 5-9
30— -
Gray Poorly Graded Fine SAND with Silt; Medium
— Dense to Very Dense; Wet, (SP-SM) —
34.0-35.0 5-8 Sand ran
—_ into augers.
13-17 0.5 $-10 Washed
35— w/water |—
to elev,
— 34.0¢ prior
to sampling
39.0-41.0 12-30
37-54 1.5 s-11
40— —
— e
— -
44.0-456.0 j2-28
21-25 0.5 s-12
45— —
49.0-51.0 9-14 Washed
- sand from|~
13-16 1.8 5-13 augers
50— prior to -
sampling
- 5-12, L.
$-13
54.0-56.0
— Sample —
- - 5-14 taken
55— within }—
augers
60— - ‘



DRILLING LOG GANMETT FLEMING, INC. Hole No. GF-5
(Continuation Sheet)
Sheet 3 of 3
Project St. Joseph Water Treatment Plant
Elev. Top of Hole 822.17
Elev, Sample Blows Box or
Depth |lLegend Description of Materials Depth or R@D [Recovery [Sample No.| Remarks
Gray Poorly Graded Fine SAND with Silt; Medium
Dense to Very Dense; Wet.
&4.0-66.0 6-12
19-23 1.8 §-15
85— L
69.0-71.0 16-25
19-60 1.7 5-16
70— 70.6* to 70.8' Clay Seam. —
— 71.5 -
Cobbles and Boulders.
75— _—
77.0
e R R R L L N R Augered |~
to 79
— Shale; Gray; Very Soft; Completely Weathered. —
RAD=0 79.0-83.0 5% 100% R-1 Lost water
- at 79! t—
80— —
81.0
— SHALE, Gray; Very Soft; Highly Weathered; Very R-1 Stopped
Intensely Bedded, RD 0* to 5°. 83.0-87.5 73% 87X R-2 at a3t
-~ Core —
barrel
- plugged —
85— -
— —
-~ 87.5 —
— End of Boring —
90— —
@5t




Size and Bit Type NX

Date Started 12717792 ORILLING LOG Hole No. GF-7
Date Finished 12/18/92 GANNETT FLEMING, INC. Sheet 1 of 3
Harrisburg, PA 17105
Soil Sampling 79.4 Ft. Line & Station -
Rock Sampling 0 Ft.|Project St. Joseph Water Treatment Plant Offset -
Total Depth of Hole 79.4 Ft. N Coordinate 16665.4
- Drilling Agency Layne Western
No. of Undist. Sample 0 E Coordinate 17553.7
Driller Randy Crowt
Total Number of Core Boxes 0 Elev. Top of Hole 821.3

Groundwater Observations Casing Size Spoon Size 2% 0D, Direction of Hole
At Ft. After Hrs.|Hollow-Stem &% 0.D. Hammer Wt. 140#
At Ft. After Krs.|Drilling Fluid Quick Gel Hammer Drop 304 _x Vertical __Inclined
Elev. After Krs.|lnspector T, L. Dreese Deg. From Vertical
Elev. Sample Blows Box or
Depth |Legend Description of Materials Depth or RQD [Recovery |Sample No.| Remarks
0.0-2.0 2-4
Dark Brown Fat CLAY; Moist. 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 = I—
3-5 0.6 5-3 0.75 tsf
5— .
6.0 6.0-8.0 6-6
Tan Brown Silty Fine SAND; Moist. 10-9 1.4 §-4
8§.0-10.0 3-4
— 0.2 b
7-8 1.5 §-5 Clay lense
- at top |~
of §-5
10— -
14.0-16.0 6-5
6-8 1.6 5-6
15— -
19.0-21.0 2-2
—{ 19.5 -
3-3 s-7
20— Gray Poorly Graded Fine SAND with Silt; Wet, b~
26.0-26.0 1-1
2-3 §-8
25

REMARKS:




DRILLING LOG GANNETT FLEMING, INC. Hole No. GF-7
(Continuation Sheet)
Sheet 2 of 3
Project St. Joseph Water Treatment Plant
Elev. Top of Hole 821.3
Elev. Sample Blows Box or
Depth |Legend Description of Materials Depth or R0 |[Recovery |[Sample No.| Remarks
28.0
29.0-31.0
Z.0 §-9
30—
— Gray Poorly Graded Fine SAND; Medium Dense to
Dense; Wet. -
35.0-37.0 2-4
35—
2-13 2.0 §-10 Sample
— frozen
40.0-42.0 15-24
40—
26-21 1.0 5-11
45.0-47.0 11-16
45—
23-42 1.4 5-12
-
50.0-52.0 16-22
50—
19-20 1.3 $-13
55.0-57.0 15-18
55—
25-30 0.9 5-14
—
60—




DRILLING LOG

{Continuation Sheet}

GANNETT FLEMING,

INC,

Hole No. GF-7

Project St. Joseph Water Treatment Piant

Sheet 3

of 3

Etev. Top of Hole 821.3

Elev. Sample Blows Box or
Depth |Legend Description of Materials Depth or RAD [Recovery |Sample No.] Remarks
. &0,0-62.0 12-10
Gray Poorly Graded Fine SAND; Medium Dense to 19-29 1.0 §-15
— Dense; Wet.
&5.0-67.0 13-12
65—
23-23 5-18
70.0 70.0-70.4 90/0.4 0 §-17
70
Gravel and Cobbles.
73.5
— Cobbles
75.0-75.9 | 41-50/0.4 0.2 s$-18
75— Boulder 75.5 to 76.7'
Soft Seam 76.7 1o 77.2'
— Boulder 77.2 to 78.8'
- 78
R R B I I I I NN 79.0-79.4 | 100/0.4 0.3 s-19
- 79.4 SHALE.
80— End of Boring
85—
30—
95—




Date Started 12/10/92 DRILLING LOG Hole No. GF-8 7
Date Finighed 12710792 GANNETT FLEMING, INC. Sheet 1 of 3
Harrisburg, PA 17105
Soil Sampling 52 ft. Line & Station -
Rock Sampling 10 Ft.|Project §t. loseph Water Treatment Plant Offset -
Total Depth of Hole 62 Ft. N Coordinate 16346.3
Drilling Agency Layne Western
No. of Undist. Sample 3 E Coordinate 17897.3
Driller Randy Crowl
Total Number of Core Boxes 1 Elev, Top of Hole 821.58
Size and Bit Type NX
Groundwater Observations Casing Size Spoon §ize 2" 0.D. Direction of Hole
At 10.9 Ft. After 0 Hrs.jHollow-Stem &" Q.D., 4% [.D. Hammer wWt. 140#
At Ft. After Rrs,.forilling Fluid Hammer Drop 3Qv _x _Vertical _ _Inclined
Elev. 310.7 After 0 Hrs.{Inspector T. L. Dreese Deg. From Vertical
Elev. Sample Blows Box or
Depth {Legend Description of Materials Depth or RAD [Recovery |Sample No.{ Remarks
Dark Brown Fat CLAY; Soft to Stiff; Moist. 0.0-2.0 3-6 PPR = —
8-9 0.8 5-1 2.1 tsf
2.0-4.0 -7
- PPR =
8-10 0.9 5-2 2.1 tsf
—
4.0-6.0 2-2
— PPR =
2-4 1.6 5-3 0.9 tsf
5]
6.0-8.0 5-6
— PPR =
5-5 1.7 5-4 1.0 tsf
Gray Fat CLAY; Moist. (CH) 8.0-10.0
- PPR =
1.372.0 u-t 1.5 tsf
Same except wet. 10.0-12.0
10— PPR =
2.0/2.0 u-2 0.25 tsf
—
12.0-14.0 2-1
— PPR =
1-2 1.7 3-5 0.1 tsf
14.0-16.0 1-2
~ PPR =
1-1 2.0 §-6 0.25 tsf
15—
19.0-21.0 1-2 PPR =
- 0.25 tsf
1-3 1.8 s-7
20—
26.0-26.0 5-6
-1 Last &% $-8 Moist; Top 18" Wet. PPR =
7-1 1.8 $-8 0.85 tsf
25—
REMARKS:




DRILLING LOG GANNETT FLEMING, ENC. Hole No. GF-8
(Continuation Sheet)
Sheet 2 of 3
Project St. Joseph Water Treatment Plant
Eley., Top of Hole 821.58
Elev. Sample Blows Box or
Depth |Legend bescription of Materials Depth or RUD [Recovery |Sample No,| Remarks
Dark Brown Fat CLAY; Soft to Stiff; Moist.
- PPR =
0.5 tsf
29.0-31.0 5-6
8-3 1.6 §-9
30—
34.0-36.0 4-8
— 34.5 PPR =
?-14 1.0 s-10 1.25 tsf
35—
346.0-38.0
— Dark Brown Fat CLAY with Gravel; Medium to Very PPR =
Stiff; Moist. 1.2/1.7% u-3 2.2 tsf
Same except with Gravel; Moist. 39.0-41.0 13-11
— PPR =
12-15 1.5 s$-1 1.1 tsf
40—
44.0-46.0 6-12
- PPR =
12-12 $-12 2.6 tsf
45—
49.0-50.8 8-18
- PPR =
50.0 31-50/0.3 1.2 s$-13 4.0 tsf
50
SHALE; Gray; Very Soft to Soft; Highly Weathered;
— [Intensely to Very Intensely Bedded, RD 0°-5°;
Very Widely.Spaced Fractures, RO 10°, 52.0-62.0 86% 93% R-1
55—
60—

-

s

I




DRILLING LOG GANNETT FLEMING, INC.
(Continuation Sheet)

Hole No. GF-8

Sheet 3

Project St. Joseph Water Treatment Plant

of 3

Elev. Top of Hole 821.58

Elev.
Depth

Sample
Legend Description of Materials Oepth

Blows
or RAD |[Recovery

Box or
Sample Ne,} Remarks

62.0

95—

End of Boring




lpate started 12/17/92 DRILLING LOG Hole No. GF-9
Date Finished 12/17/92 GANNETT FLEMING, INC. Sheet 1 of 3
Harrisburg, PA 17105
Soil Sampling 56.0 Ft. Line & Station -
Rock Sampling 8.0 Ft.|Project St. Joseph Water Treatment Plant Of fset -
Total Depth of Hole 640 Ft. N toordinate 16493.7
Drilling Agency Layne Western
No. of Undist. Sample 1 E Coordinate 17892.0
Dritler Randy Crowl
Tatal Number of Core Boxes 1 Eley. Top of Hole 822.9
Size and Bit Type NX
Groundwater Observations Caging Size Spoon Size 2M Q.D. Direction of Hole
At 23.5 Ft. After 0 Hrs.|Hollow-Stem & 0.D. Hammer Wt. 140#
At 3.0 Ft. After 16 Hrs.|brilling Fluid Hammer Drop 30% _x Vertical __Inclined
Elev. 819.9 After 16 Hrs.jinspector T. L. Dreese Deg. From Vertical
Elev. Sample Blows Box ar
Depth |Legend Description of Materials Depth or RAD |[Recovery |Sampie No.| Remarks
Dark Brown Silty Fat CLAY with Gravel; Damp to 0.0-2.0 &-7
Moist. 10-12 .1 s-1
2.0-4.0 4-4
7-13 1.0 $§-2 PPR =
— 3.0 tsf
4.0-6.0 2-2
o PPR =
5.0 3-3 0.7 $-3 1.5 tsf
[ e
6.0-8.0 2-4
-~ Brown Fat CLAY with occasional Sitt Lenses; PPR = -
Stiff to Very Soft; Moist. 5-6 1.1 S-4 1.5 tsf
8.0-10.0 2-3
— PPR = -
5-4 2.0 $-5 1.3 tsf
10— =
- L
Gray Fat CLAY; Moist. (CH} 14.0-16.0
1.6/2.0 u-1
15— -
16.0-18.0 3-3
- PPR = -
2-3 1.7 5-6 0.25 tsf
= —-
20— r
23.0 Attempted
— - - - - - - jm ® = ® = = & *w & - = W ® ¥ 4 2B &2 & T & &4 4 - & a4 - - tlme -
23.0-25.2
- No recover
{(uet)
25~
REMARKS: Wet at 46.0°




DRILLING LOG GANNETT FLEMING, INC. Hole No. GF-9
(Continuation Sheet)}
Sheet 2 of 3
Project St. Joseph Water Treatment Plant
Elev, Top of Hole 822.9
Elev. Sample Blows Box or
Cepth |Legend Description of Materials Depth or RAD |Recovery |Sample No.| Remarks
- Attempted -
Piece of Gravel in bottom of 5-7. 27.0-29.0 4-8 tube
— Gray Lean to Fat CLAY with Silt; Very Soft to 25.0'-27.0¢%~
Saft; Moist to Wet. 11-8 1.8 5-7 No recovery
- PPR = -
29.0-31.0 3-3 0.25 tsf
3-5 1.9 5-8 PPR =
30— 0.25 tsf —
34.0-36.0 5-8
- 34.3 PPR = b
R LR R R R N B B RN TR 5-8 2.0 s-9 0.4 tsf
35— —
39.0-41.0 6-9
- PPR = -
11-17 1.8 $-10 0.75 tsf
40— —
Brown Lean to Fat CLAY with Silt and Gravel;
— Soft to Stiff; Meist to Wet. r
| 64.0-44.,0 5-10
— PPR = b
13-17 1.3 s-1 1.0 tsf
45— -
49.0-51.0 17-22
- PPR = —
15-20 1.0 5-12 0.75 tsf
30— . —
— PPR = ~
54.0-54.8 |34-50/0.3 $-13 1.0 tsf
- %4.5 o
55— Augered —
Gray SHALE; Very Soft; Highly Weathered; Very 56.0-64.0 10% 100% to 54.0'
=1 Soft to Soft; Very Intensely to Intensely Bedded -
RD=Q"-5"
—] (Low RAD may be due to material stuck in barrel
from GF-3.)
S0~




DRILLING LOG GANNETT FLEMING, INC. Hole No. GF-9
(Continuation Sheet)

Shest 3 of 3
Project St. Joseph wWater Treatment Plant
Elev, Top of Hole 822.9
Elev. Sample Blows Box or
Depth jlLegend Description of Materials Deoth or RAD  JRecovery [Semple No.| Remarks

Gray SHALE; Very Soft; Highly Weathered; very Soft
to Soft; Very Intensely to [ntensely Bedded
RD 0°-5"

64.0

End of Boring




LOG OF BORING NO. 2!

CLEARWATER STORAGE RESERVOIR BASIN
5T. JOSEPH, MISSOURI

PAGE 1 oFr 3

LOCATION: See Sketch DRLLING OATE: _11/9/83 to 31/10/83
SURFACE ELEVATION 812.5¢ feet DRALLING COMPANY: Lavne-Wegsterm
0.5 £ '
DEPTH TO WATER: set DALLING RIG: Eranks FA
DATE WATER MEASURED: 11/10/83 COMPLETION DEPTH: —50.35 feet
t._' s LABORATORY TEST RESIATS
5 ’ zefy
& | & | pescreTion oF MaTerAL |0l ZE (ED
< © s 99 ' Bl w ! m | »
o ¥ AT '
& 3 ¥3|8%
REICH ¥ Concrete slab (6" tri-cone)
Vg -
;;;; Gray SILTY CLAY, moist, med.
SISl stiff (drilling w/4" Hawthorne
vl .
oy bit)
S S S
i .
t"jﬁ-ﬁ‘; Gray file SILTY SAND, wet, loosg¢ 3.8 79.5
e
e ) g A
VA
~ §= 11 | -same, very loose )
L

(Set 10' surface casing)

10 b7

100 | Gray SANDY SILT, wet, very soft| 2

1 8 "

100 | ~Same 2

100 |Gray SILTY CLAY, wet, very soft 2

AR R R R RS R
EAARRR AR LR RN
ARRRARR LR S R RNY

28

ALPHA WEBTEAN QEOTECHNICAL CONBULTANTS



LOG OF BORING NO.

B-1

CLEARWATER STORAGE RESERVOIR BASIN

ST. JOSEPH, MISSOURI

paae 2 or
L_.: ~ g LABORATORY TEST FESLLTS
g 5 CSiEplEl -
o| DESCRPTION OF MATERIAL |, ; S| w | e | o
| g [ > - .
o “ e ® £ 5%
—26—
1CC| Gray fine SAND, med. dense,
poorly graded 15
4778 100| Gray fine SILTY SAND, wet,
very locse 5
—3 84
-Same 4
—4 01
100| -Same, very loocse 3
i
66 Gray fine SAND, dense, poorly
graded 34
—8 01 :
100| -Same, very dense, trace gravel (63
:k ~-Same, jincreasing gravel content
-2:..‘:
TR
-4 &

ALPHA WESBSTERN QEOTECHNICAL CONBULTANTS




[

LOG OF BORING NO. _B-1
CLEARWATER STORAGE RESERVCIR BASIN
ST. JOSEPH, MISSOURI
PAGE OF
. = =1 LABORATORY TEST RESLLTS
£ Yz z9
2 a 3 v~ 2 z §
E_: 8 = o| DESCRIPTION OF MATERIAL 2 u £ " &l w PL P
3] a‘; § ® o g § X &
—sa-QTc_;i Gray & tan SANDY CLAY, w/lime-
i WSO8 stone gravel 110
N~
»_'.'.;Je"aq Cobbles & boulders (bit chatter
i)
Gray SANDY SHALE, hard drilling
—a0 ~Same, very hard 88
6“)
Boring Terminated at 60.5 feet
— 85 —
=T O
—7 5~
wre
46

Al ouUaA weaTeEraoM AEOTECHNICAL CONSULTANTS




LOG OF BORING NO. _B:2

CLEARWATER STORAGE RESERVOIR BASIN
5T. JOSEPHE, MISSOURI

FPAGE _ 1  oF _ 3

LOCATION: See Sketch DRILLING DATE: L[1/10/83 to.11/11/83
SURFAGE ELEVATION 812.5+ feet DRLLING COMPANY: __lavhe-Western .
3.5 feet Frank '
DEPTH TO WATER: e DALLING RiG: ranks FA
DATE WATER MEASURED: 11/11/83 COMPLETION DEpTH: 080 feet
E‘ ~ _ E LABORATORY TESTRESULTS
5 1= p;
3 & | & | pescrieTiON OF MATERIAL | 15| 28 | §
<3 =§2'i>'. Blu|m e
= -
& g “O &%
e X Concrete slab
Gray SANDY SILT, wet, soft
-Same w/trace fine gravel 4

(set 10' surface casing)

Gray fine SANDY SILT, very soft] 2

Gray SILTY CLAY, very soft

Gray fine SILTY SAND, very loosq

-Same, med. dense 14

~Same, some interbedded clay -
seams

ALFHA WEBSTERN GEOTECHNICAL CONSULTANTS



LOG OF BORING NO. _5B:2

CLEARWATER STORAGE RESERVOIR BASIN
ST. JOSEPH, MISSOURI

2

pAGE or 3

LABORATORY TEST RESLLTS

DESCRIPTION OF MATERIAL

8PT - N
BLOWS / POOT -
PERCENY

DRY UNT

?EEE | ”
¥

:r" DEPTH, FT.
0Q
(RECOVARY)

TSN

N

N

100 Gray fine SILTY SAND, very locsd 4

SR VASR NS NNA R NN AR

100| ~same 3

100 | Gray fine SAND, dense, poorly
graded 43

]L?HA WESTERN GEOTECHNICAL CONBULTANTS



LOG OF BORING NO. _B-2
CLEARWATER STORAGE RESERVOIR BASIN
8T. JOSEPH, MISSOURI
PAGE 3 . OF 1_
L_: o § LABORATORY TEST RESULTS
| ol B TheplE b
z 8 |% 3| DESCRIPTION OF MATERIAL |, 5|3 ;g. 58 w .
0—"5‘;3 _ 358§" o v | PL Pt
Ll
u g LRI
—55 .
: Gray fine SAND, very dense 64
LIMESTONED
—40
80 | Gray SHALE, hard RQD 63%
—45
Eoring Terminated at 68.0 feet
7 5
.
I
!
|
80—
ml

ALPHA WESTERN QEOTECHNICAL CONBULTANTS
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LOG OF BORING NO. 223

CLEARWATER STCRAGE RESERVOIR BASIN
ST. JOSEPH, MISSCURI

PAGE 1 OF 3

——

LOCATION: See Sketch DRILLING DATE: 11/15/83 to 11/16/83
SURFACE ELEVATION: B12.5+ foat ODRLLING COMPANY: Layne-Westemn
DEPTH TO WATER: 0.5 feet ORLLING RiG: Franks FA
DATE WATER MEASURED: 11/16/83 COMPLETION DEPTH: 56.0 feet
E‘ £ E LABORATORY TEST RESULTS
. & 2R e w 55
£ |8 |& 3| DESCRIPTION OF MATERIAL | '3 25|22
&"éﬂ %§g! ;'I_ ELL PL P1
& S AR
ALY s B
S _:!__ concreta
oy
st
vesa Gray fine SANDY SILT, very sofd,
P wet, w/some fine gravel
WA
W
A
.
R
s § A
77
iy L -Same 3
oy
P4
LSS
;;;;’, Gray SILTY CLAY (set surface
|| casing
L
s
7
—107277
Y s
Y P4
IS
s ~Same, increasing sand content
P Vs
777 A
LSS
s
I s
I als
AL/
—1 §
S
/8100 | Gray fine SANDY SILT, w/little
§ clay 2

ALPHA WEBSTERN GQEOTECHNICAL CONBSULTANTS




LOGQG OF BORING NO. __B=3

CLEARWATER STORAGE RESERVOIR BASIN
ST. JOSEPH, MISSOURI

PAGE 2 OF _J

. s LABORATORY TEST RESIATS.
£ £ ] ,
g 1 - ; =4 !
o| DESCRIPTION OF MATERIAL |. i \ -3
bR -‘-g z e Sl
=
W 3 Y=k
e 2%
?25; 100 | Gray SILTY CLAY, very soft 3
5, -
o
7
,?
"_
/ -
30— Gray SANDY SILT w/interbedded
clay
—38— %
-Same, soft 7

)
Gray fine SAND

-Same w/trace silt, medium dense| 19

Coarse SAND, GRAVEL & COBBLES -
(Hard drilling)

Gray SHALE, hard

ad

ALPHA WESTERN GQEQTECHNICAL CONBULTANTS



LOG OF BORING NO. _B-3
CLEARWATER STORAGE RESERVCIR BASIN
§T. JOSEPH, MISSOURI
PAQE 3 OF
: oy = LABORATORY TEST RESLLTS
t g ﬁ 2§ - - §
I. > [ - 4 z
= § %‘ 2 DESCRIPTION OF MATERIAL -2 §E : ] E w | oeL | e
e n g °3JE ] x5
t- 1]
33 | Gray SHALZ 120
Boring Terminated at 56.0 feet
80—
— 85—
70
76—
v
88

ALPMA WESBSTERN GEOTECHNICAL CONSULTANTS
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LOG OF BORING NO. _&2=4

CLEARWATER STORAGE RESERVOIR BASIN

5T. JOSEPH, MISSOURI

racg _1 oF 3
LOCATION: o2 Sketeh ORLLING DATS: __ 11/15/83
SURFACE ELEVATION 812.5+ feet DRALING COMPANY: . layne-Western
DEPTH TO WATER: 3.0 feet DRLLING RIQ: Eranks FA
DATE WATER MEASURED: /15783 COMPLETION DEPTH: £0.0 feet
E- s _ LABORATORY TEST FESILTS
4§ ‘ UF
[T}
E & |§ §| DESCRIPTION OF MATERIAL |3 =€ 5D
s HFEH R
~ £r
& & vS|as=
Concrete
Gray fine SANDY SILT, very soft
) 4
-
—‘—
0 -Same, very soft 2
A -~Same
R v
ﬂ;ﬂ; 5 Gray fine SANDY SILT, very soft |5
.
5 -
ra
P
'j",}_—'_.
Yy
o
-
_1‘._§' -Same, w/interbedded clay
<
%1
/-f
20~
100 |Gray fine SANDY SILT w/inter-
bedded clay, very soft 3.8 |77.4 59 27 32
—-Same, increasing clay ccntent
-2 -

ALPHA

WESYERN GEOTECHNICAL CONSBULTANTS




LOG OF BORING NO. _B4

CLEARWATER STORAGE PESERVOIR BASIN
ST. JOSEPH, MISSOURI

PAGE 2 o 3

LABORATORY TEST BESLLTS

$

. s
sl L | PL

5

DESCRIPTION OF MATERIAL

LOG
(RSGOVERY)

8FT - N
BLOWS / FOOT
PERCENT

DRY UMY

[

t; DEPTH, FT.
LN
S

A7 Gray fine SANDY SILT, increasirng
-, zlay, very soft
-3ane

Gray fine SANDY SILT w/trsce
clay 4

Very hard drilling at 39 feet,
changed %o reck bit

B _ _ Hard white LIMESTONE (floater)

Gray fine SILTY SAND, increasirg
gray shale w/gravel to 1-1/2"
size, lignite, wood fragments i3

Gray SHALE, hard

88

l_ ALPHA WEBTERN GQEOTECHNICAL CONBULTANTS




LOG OF BORING NO. __B-4
CLEARWATER STORAGE RESERVOIR BASIN
ST. JOSEPE, MISSOURI
PAGE 3 oF _3
b:' ~ § L ABORATORY TEST RESLL
123 X i A
,:E 8 = o| DESCRIPTION OF MATERIAL |, |4 E £ u
a | -is 8 a 2|2 > Sl oL f PL P
G 7|5 ¢ 13 1H
—&6
Gray SHALE, hard—
—80~ — Boring Terminated at 60.0 feet
85—
—70—
80—
—88

ALPHA WESTERAN QEQTECHNICAL CONSULTANTS




LOG OF BORING NO. _2°°

CLEARWATER STORAGE RESERVUIR BASIN
5T. JOSEPH, MISSOURI

prce 1 oF 3 _
LOCATION: See Sketch DRLLING DATE: 11/14/83 to 11/15/83
SURFACE ELEVATION 812.5+ feet DRLLING COMPANY: Lavne-Western
0.5 feet ) Franks FA
DEPTH TO WATEAR: DRLLING RiNa:
1/15/83 68.0 feet
DATE WATER MEASURED: 11/35/ COMPLETION DEPTH:
E' s ' E LABORATORY TEST RESLLTS
ﬁ : T .
8 | & & pescriTion OF MATERIAL |21 281§
< 9 a1 29> glwjm|m
u’ » w0 s -
Eg s a3 E
Lgfg;sg ¥ Gravel
rird
Yye
LA , '
477 Gray fine SANDY SILT, wet, soft
Pt
o
o
e Y
.
% 11 ~Same, very soft 3
%
7
;;' -Same, w/trace clay (set 10'
f: surface casing)
5
-10 -1
55 Gray fine SANDY SILT, very soft

w/little clay 3

-Same w/interbedded clay seams

-18& ~

66 Gray fine SANDY SILT, very soft
w/little clay 3

20—/

-2 8

ALPHA WESTERN GEOTECHNICAL CONBULTANTS
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£OG OF BORING NO. _B5

CLEARWATER STORAGE RESERVOIR BASIN
5T. JOSEPH, MISSOURI

PAGE 2 or 3
ﬁ r~ LABORATORY TEST RESLLTS
- z - |
8 > o~ S § ’
o| DESCRIPTION OF MATERWAL |, g 5
o | o s 2 - g1t PL ri
& £ 3=k
==72
5;; 100} Gray SILTY CLAY, very soft 4
t 77
///j -
A
vy
[ 7/ v A
777 A
A
vy -
S A
A
—30—q // /A
b A
oy
I s
vy
vy
vy
oy
s/ A
s WOCOD w/clay (buried tree)
;
{gf_ 100 Gray fine SILTY SAND, medium
e dense 15
 "_' -Same, w/wood
Y 100 | Gray finme SILTY SAND, loose 4
oy
55
7748 100 | -Same, medium dense 25
PR
S
5§f§f Cocarse SAND & GRAVEL, limestone
o gravel in top, w/trace clay
iﬁ-' {sub-rounded teo angular)
7ol
Vel Coarse SAND & GRAVEL up to
RS cobble. size (rounded to angular)| 72
=3 by
Dhod
By
> ;‘Q
il
"; q’!'
[ g9 -L2-F

ALPHA WEBTERN GEOTECHMICAL CONBULTANTS




LOG OF BORING NO. _B=5

CLEARWATER STORAGE RESERVOIR BASIN
ST. JOSEPH, MISSQURI

PAGE. 3 oF _3
E- H ~ '8' LABORATORY TEST RESULTS
[- .
=lglg 8 TEEHIED
- =2 o| DESCRIPTION OF MATERIAL |, wlW = -
Y o % S g;g E § - 2 L PL P
!éJ.l [ a & -3 E
—55—:27{);:53 0 | Coarse SAND & GRAVEL 84
L3PLp:
MWl
Gray SHALE (set 54' NX casing)
80 50 hard RQD = 24%
95
Boring Terminated at 68.0 feet
80—
—a&

ALPHA WESTERN GEQOTEGCHNICAL CONSULTANTS




LOG OF BORING NO.

B-6

CLEARWATER STORAGE RESERVOIR BASIN

ST. JOSEPH, MISSCURI

race _1__ or 3
LOCATION: See Sketch DALLING DATE: 11/10/83
SURFACE ELEVATION: 812.5% feet DRLLNG COMPANY: mayne-Western
DEPTH TO WATER: 0.5 feet DRLLING RiG: Frgnks FA
DATE WATER MEASURED: 11/10/83 COMPLETION DEPTH: 9.0 feet
L_: s _ 7 E LABORATORY TEST RESLLTS
;! 5 z - g .
|8 (& & pescrrTion oF MATERIAL | o E8 | E D
o < g &5 s> " Sl w oo
| W
& E &S iex
Sy ¥ Concrete slab (6" tricone)
%
L Gray fine SANDY SILT, moist,
soft
33| -Same, very soft 3
(set 10' surface casing)
4472100 | Gray fine SILTY SAND, wet, very
s loose 2
./'
o
")
<4
‘ Gray SILTY CLAY, wet, very soft
y/
V4
Fd
rd
201
#4778 100 | Gray fine SANDY SILT, wet,
4L very soft 3
oy
atad
A
Pt
S
S
AL
¥
._a‘ Py
ALPHA WEBTEAN GEOTECHNICAL CONBULTANTS
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LOG OF BORING NO.

5T. JOSEPH, MISSCURI

B~6

CLEARWATER STORAGE RESERVOIR BASIN

paGl or
: = LABORATORY TEST FESLTS
n £ «§ - )
> LI
8 |$ 3| DESCRPTION OF MATERUAL |/ % TEEEs Ll a |
< g "ZE¥|sk |2

Gray fine SANDY SILT, wet, very
soft

-Same, soft

-Same w/trace interbedded clay
seams '

Gray fine SANDY SILT, wet, soft

Gray fine SAND, medium dense

{(hard drilling below 47 feet)

Gray fine SAND, very dense

23

53

ALPHA WESTEAN GEOTECHNICAL CONSULTANTS




LOG OF BORING NO. _E-6

CLEARWATER STORAGE RESERVOIR BASIN

ST. JOSEPH, MISSOURI

PAGE > oF _3
[i 2 § LABORATORY TEST RESULTS
- L'lj E Tu. |-z- | E
«
= 8 | 2| DESCRIPTION OF MATERIAL | 3 gE 33 wl o1
- | © . & . a| Lt PL
o S o 531§ 8|5 g
Q g 3 a
b B = e
100 | Gray fine SAND, very dense CL
Gray SHALE, HARD
| —
LIMESTONE, very hard
—80 Boring Terminated at 59.0 feet
~70—
75~
80—
88 ]

ALPHA WESTERN QEOTECHNICAL CONBULTANTS




WP S———— — =

B=7

LOG OF BORING NO.

CLEARWATER STORAGE RESERVOIR BASIN
ST. JOSEPH, MISSOURL

racE _ ! or 2

LOCATION: See Sketch DRLLING DATE: _ 11/16/83
SURFACE ELEVATION 823.5¢ feet DRALLING COMPANMY: Lavne-Western
14.0 £
DEPTH TO WATER: eet DALLING RIG: Franks FA
11/16/83 80.
DATE WATER MEASURED: /187 COMPLETION DEPTH: 0.5 feet
t = ) . g LABORATORY TEST RESLLTS
] z =
g 5| bescaPTION OF MATERIAL || 28 |88
o - 3
< =§S->-. Blulm
B -
i E e315%
X A Topsoil - Dark brown CLAYEY
vy SILT
LSS
Y
LSS
vl
LSS
r s
Y
LA A
S
o L A Brown SILTY CLAY, moist, stiff
o4
r oy
L’
V' 57
Faard
rad
VS
S
s
5571Y] 50 | Brown CLAYEY SILT, moist, soft’ 39.2 { 80.8
s
104777
s
P4
V' /7S
Tavs
oy
V'S
waad
A 7S
s
] !-
700 i
=1 X
Y ¥vs
vo2o|X| 100} -Same, Gray 37.7 | 83.5
LSS
Yy
V' s
Vv
a4
5;;; -5ame
LSS
05
= 1 - s i
/,5’;2 100} Gray fine SILTY SAND, very loosd 3
7z
e
4
2.;5 -Same w/interbedded clay seams
.
g g JAIZS

ALPHA WEBTEAN GEOTECHNICAL CONSULTANTS
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LOG OF BORING NO. __B7

CLEARWATER STORAGE RESERVCIR BASIN
5T. JOSEPH, MIESOURI

E s 5 LABORATORY TEST RESLLTS
5 e plsd
§ g | DESCRIPTION OF MATERIAL |, § EEs W | e |
- ° g5

Gray fine SILTY SAND, very loosg

w/interbedded clay seams

Gray fine SANDY SILT, very soft| 2

—-Same w/trace clay

-Same, less clay 2

Gray fine to coarse SAND w/
little clay, loose

Gray fine SAND, medium dense 22

ALPHA WESTERN GEOTECHNICAL CONSULTANTS



LOG OF BORING NO. _B-7
CLEARWATER STORAGE RESERVOIR BASIN
5T. JOSEPH, MISSOURI
PaGE 3 oOF __ 3
: . =l LABORATORY TEST RESILTS
E: Ei 4 : =z 8
> o 3 |E: = = ?
z § S 3| DESCRIPTION OF MATERIAL |, = 35 zZ g sl | e
a = 2| ¥ a
100 | Gray fine SAND, dense 36
Gray fine SAND w/trace lignite
80—
100 | -same, medium dense 27
85—
Gray SILTY SAND w/interbedded
clay
70~}
100 |Gray fine to medium SAND, very
dense 92
—?s --.
-.'-;:t-- GRAVEL w/cobbles, wmarse sand,
Ao lignite, silt and clay
o |
o
o
Gray SHALE
-
100 100
Boring Terminated at 80.5 feet (6)
—8&

ALPHA WESTERMN GEOTECHNICAL CONSULTANTS




LOG

OF BORING NO.

B-i

OWNER ARCHITECT - ENGINEER
ST. JOSEPH WATER WORKS AMERICAN VWATER 'WORKS
SITE PROJECT NAME
ST. JOSEPH, MISSOURI ProPOSED CHEMICAL PLANT
2= —- 4=g1
UNCONFINED COMPREXDIVE STRENGTH TQN!I!‘T. 2
1 1 ) O—
3| = § oz DESCRIPTION OF HMATERIAL Ee - - ? - F

= 2| 4l =38 e PLASTIC WATER LIGUID

£ E v : 8 83 LiMIT % CONTENT % LIMIT

w 2 SiEE £ X —a-

a u v " b BTANDARD “N*™ PENETRATION {(BLOWER/FT.)

] SURFACK ELEVATION™} 822 i ‘o 20 o 40 50
{ lss | |- CLAYEY SILT, TRACE SAND,
CINDERS, AND RUBBLE - \
DARK 3rown (Fire}
2 IstF sty cLavy, - cray anp arowwn >.q____l/.‘?
2 {sr| i~ Touaw (cu.’ -8l o 0
3 I :
: 3 SiLT seam AT 6.8°
Towre) Ll a2
1
CLAYEY SILT WITH PIECES OF
5 37 [ BROKEN LIMESTONE = GRAY AND
ST BROWN = SOFT TO TOUGH
{ML-cL) -
0 & st} - 9)4 O P
f
|
|
7 b7 t {ol o
‘1\ {
Tole st | 16. o ']’
Lol
.' ! ['
g kr}! CLAYEY SILT WiTH PIECES OF + 9
BROKEN LIMESTONE - BROWN /
MOTTLED WiTH YELLOW = TOUGH /
—~ (ML=-cL) \
TLLO 5
; \
T v N
11 Es |'7 |SILTY CLAY, TRACE Sanp - $C 8
GRAY ANO BROWN - VERY TOUGH
to waRD (cL~ML) \
s ks [ ‘ . “Yor b
ENO OF BORING . *CALIBRATE!D PENETROME 1ER
Ty ST m—— __"-____— —

_ WATER LEVEL OBSERVATIONS R BORING STARTED 11 /28/67
w.L. 11.0'  w.S. 0R W.D. SU”. TESTMG SEHV]BES BoRING comPLeTED | | /28/67 ,
WL 8.C.R I A.C.R. INC. RIG FOREMAN
w.L. 9.0' a.&. 111 PFINGSTEN ROAD. DRAWN MP APPROVED (M2

NORTHBAROOK. ILLINOIS o8 s 8008-D |sneer | of |




LOG OF BORING NO.g-2
OWNER ARCHITECT - ENGINEER
ST. JOSEPH WATER WORKS AMERICAN “WATER YWORKS
SITE PROJECT NAME
ST. JosePH, MiISSOUR! )
ROPOS M1 CA
L o 0SEQ (Che 1CAL PLANT
UNCOHFIN:D COMPRIESIVE STRENUGTH TONGIFT K
- O
> . - ‘ v
5| = § 2z DESCRIPTION OF MATERIAL B i — la “ r
H B2 RN 10! Ik PLABTIC WATER -LiauiD
= X1 2t 9ldle ' az LT % CONTENT % LMt ®
E B xf w|3ld e o —~
W o] el alsl= z - b —
a Wl n|El" 3 STANDARD “H* PENETRATION {BLOWS/FT.)
><1 suRFacT msvaTion— C21 .9 ‘e 20 s a5 =
b st | tp 1t 93 0\:
[ SILTY CLAY ~ GRAY AND BROWN-| & \@
STl { very Touck (crL-ck) 87 L~ ]
2 ler | JSVLT, TRACE CLAY AND FINE 36 p/ © |
nd ! | SAND -~ GRAY AND BROWN - /
4 st | o Loose (M) Si < #
SILTY CLAY = DARX BROWN -
TouaH (ci)}
S BT 93 o
it
nos S o
7 BT
Q Ot )
300134 [ | SANDY CLAYEY SILT WiTH PIECE! ,° Vad
OF BROKEN LIMESTONE - BROWN -
MOTTLED WITH YELLOW - MEDIUM
s | oense  (sc-sm .
i
1]
o) L Hell 5 %
) ]
Il Es F i ISILTY CLAY, TRACE SAND AND ‘®
GRAVEL = GRAY AND BROWN -
vERY Touan (cL)
-11,-9-:-5-!2 E3 ful \C* &
END OF BORtNG *CAUIBRAT PEN Lmouzreﬁ
"A": FiLL, CLAYEY SILT, TRAQE Satp, CIhT)ERS, ND RL183LE -4 DARK |[SROWN
" WATER LEVEL OBSERVATIONS BORING STARTED | (/28767
P i
W.L. LN W.S. OR W.D. SUIL TESTI}IG SEBVIGES 8oRING compLeTeD || /28/67
w.t B.C.R. A.C.R. INC, RiG FOREMAN
wt] |1.0" a.8. 111 PFINGSTEN ROAD DRAWN MP apprOVED CNE |
NORTHEBROOK, [LLINQIS o8+  BOOG-D |sweer | or |




x
]

Y
)
[

LOG OF BORING NO. 8-3
OWNER ARCHITECT - ENGINEER
ST. JOSEPH WATER WORKS AMERICAN WATER WORKS
‘E PROJECT NAME
l ST. JosepH, Missour! PrRoPOSED CHEMICAL PLANT
UNCONFINED COMPRAESBIVE GTRENGTH TONS/FT. 2
O
L] wi . . . .
g g ﬂ Wl ) ;n i‘ ? ‘? 4 l?
- = ow Z :E DESCRIPTION OF MATERIAL =L PLASTIC WATER Ligyo
= ‘a' =1 228 a> Lmr % CONTENT B LIMIT %
-9 = Wilxiw - ~ )
W o O fact @ g-l H O
S N = b STANDARD ~N* PENETRATION (BLOWS/PFT)
T sumrFact ELEVATION—, Q21 4 10 20 o <0 =
‘ i1 FiLL, CLAYEY S{LT, TRACE o
L 1sn SAND, CINDERS ANO RUBBLE -
DARK SROUN [Fiy))
2 |stlil] Sicr, vrRace ciay anp rFine | 87 Q ‘R
SAND = GRAY ANO BROWN -
Loosz (ML) \ .
-3 3|57 | 85 o) \’a
|
T 5T 4 ’
34l 57 CLAYEY SILT WITH PIECES OF “o4 Q /5_
BROKEN LIMESTONE -~ GRAY =~ !
LOOSE TO MEBIUM DENSE
comen BP0 i e 9 T’ f
6 | s 9 T ?
- |
30 Ilsy ol ¢ bl
- I
SANDY GLAYEY SILT WITH /
PIECES OF BROKEN LIMESTON - /
. BROWN, MOTTLED WITH YELLOW-
8 Is7] || weoium oense To pense 97 /d
{sc-sm}
soncl| glst 107
S \t\\
SILTY CLAY, TRACE SAND ~ \\
T |—| GRAY AND BROWN - VERY TOUGH ] o Yo+
YeUliy sy 10 HARD (cL) 109
1 GRAY SHALE & !
CONTINUED on PAGE 2
AN ;




LOG OF BORING NO,

B-2 {conTinued)

OWNER ARCHITECT « ENGINEER
. ST. JOSEPH WATER WORRKS AMERICAN WATER “ORKS
5ITE PROJECT NAME
ST. JosePH, M1SSOURI ProrPoszo CHEMICAL PLANT
e e T e e T e
UNCONFINED COMPRESSIVE BTRENGTH TONS/FT, £
" O—
w | Bt
el w| 238 DESCRIPTION OF HATERIAL g PLASTIC waTER eUD
E E =1 2late &= Lim)T %o CONTENT % LT N
[ 8] =) By 'i' - e o~
a w|l 5| =t= z ~ <
[ STANDARD “MN™ PENETRATION (BLOWS/FT.)
SURFACE ‘LEVATI‘ON"'; 10 " 20 0 0 50
CONTINUED FROM PaAGE |
GRAY SHALE
5
00,0 !
Y
ENo oF Boring *CA419RATHD PENHTROMETER
POWER AUGER REFuSAaL AT §7.0'
f—— ———— —— Fa
WATER LEVEL OBSERVATIONS . | BORING STARTVED 11/29/67
w. L. W.S. OR W.D. SU”- TESTMB SEHV‘GES BORING COMPLETED 1 1 /29/67
W.L 8.C.R. AC.R ’ INC. RIG FOREMAN
w.L. 111 PFINGSTEN ROAQ DRAWN  MP apProvED CNE
NORTHEROOK, ILLINOIS 08 » Rord.on SHEET & or |




APPENDIX B

¢ LABORATORY TESTING o




in.
in.
In.
+10
L 151]

188

1200

DISTRIBUTION TEST REPORT

—13 In.
112 1n,
134 in.
lic2 in,
~— 138 In.

—J 420

~lg
—% 440

SR (L

=14

—={ #1480

=1%]

78

=1%)

>a

48

PERCENT FINER

30

28

1@

%]

1.8
GRAIN SIZE - mm

28 108 14.08

8.

N

.81

a.981

% +3" % _GRAVEL % SAND

SILT

% _CLRY

g.9 9.9 16.3

83.

Lt Pl Dgs Deg Dsg D3g

Dis

Dig

N-P a.a8

MATERIAL DESCRIPTION

usCcs

RASHTO

® Grey silt with sand

ML

ProJect MNo.: 28512.A%8
St.Joseph, MO WTP
GF-1 ~5-4,5 & &

Pro ject:

¢ Location:

Date: 2-11-93

GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, I NC_.

Remarks:

Sample Depth 6.8'-18.8°

Nat.

Tested by: KRA

Figure No,

Water Content 22.1




GRAIN SIZE DISTRIBUTION TEST REPORT
) e . E £ S '
= S £ S e ao S ® T q T g
199 w M Mo et AW - - g_h - . = 9
: T T A 3 ey o —————O = | BIRE
B Tl
el 3 : RERE
80 f
70 :
24 ?
d :
% s0 %
L :
Z sa
L :
2 |
Ll 4@ d
- 5
3g
2a
1@
0 : : Cf : R1BE |
268 188 18.0 1.8 B.1 8.21 8.0
GRAIN SIZE = mm |
% +3" % GRAVEL % SAND % SILT % CLAY
° 0.2 2.2 5.5 94.5
L Pl Dgs Dep Dsa D3g D15 Dig Ce C,
e 29.4 4.5
MATERIAL DESCRIPTION uscs ] AARSHTO
® Grey silt ML
FrojJect No.: 283512.A98 Remarks:
Frao ject: St.Joseph, MO WTP Sample Depth 18.8'-12.9°
Location: GF=- -
¢ Location: GF-2 -U-1 Nat. Water Content 28.9
Date: 2-11-93 Tested by: KAA
GRAIN SIZE DISTRIBUTION TEST REPORT
GABNNETT FLEMING, INC. Figure Mo. |




In.

In,
1112 In.

In.

199

+E2

DISTRIBUTION TEST REPORT

43 In.

1374 in.
1/2 in

—{378 1n.

e
B LA

=1%)

10
—§4 20
48

#1408
#2080

80

78

1=14]

5a

4Q

PERCENT FINER

3a

28

10

@

!

280 128 19.6 1.8

GRAIN SIZE - mm

a.1

% +3" % GRAVEL %

SAND

% _CLAY

L 8.9 2.4 15.8

LL PI Dgs Deg Dsp

D3g

Dis

Dio

* NsP

MATERIAL DESCRIPTION

uscs

AASHTO

® Grey silt with sand

ML

Project No.: 28512.A%99
St.Joseph, MO WTP
GF-3 ~5-4,546

Pro ject:

e Laocation:

Date: 2-12-1993

GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC.

Remarks:

Sample Depth 6.8°-16.@°

Nat.

Tested by:

Figure No.

KAR

Water Content 13.0




GRAIN SIZE DISTRIBUTION TEST REPORT

in

in.
+10
208
448
60
4140
+200

180

e
3
=4z 1n.
H1-142 In.
In
1374 in.
172 In
—13-8 in.
Yi4
) |

38

88

78

658

=1%]

-

38

PERCENT FINER

2a

1@

%} : q [N A : : : : :
298 104 18.9 1.9 a.1 8.a1 g.8801
GRRARIN SIZE - mm

Z_+3" % _GRAVEL % SAND % SILT % _CLRAY
. 9.9 0.0 J6.8 3.c

Le | PI Dgs Dsa Dsg Dag D15 Dig Ce Cy
. NP @.28 | 8.22 | 8.20 | @.176 |@.1501 |@.1278| 1.10 1.7

MATERIAL DESCRIPTION uscs RASHTO

® Grey poorly graded sand sp

PrajJect Nao.: 28512.A%98 Remarks:

Project: St.Joseph,MO WTP Sample Depth 49.8°-56.0°
¢ Location: GF-3 ~S-13,14

Mat. Water Content 18.3

Date: 2-12-1993 Tested by: KAAR
GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT

In.
1374 in.
4
t18
120
1148

li-1s2 iR,
Y72 In

— 3-8 In.

”'hl4ﬂ

18@ Y] m o

s £ 14

2
g
B
1 L

=]5]

78

=1%

58

40

PERCENT FINER

34

2

18

7] : . 1.t & .k : : : : BINE
28 1@4 19.0 1.8 B.t @.81 a.8a1
GRAIN SIZE - mm

% +3" % _GRAVEL % _SAND 4 SILT % CLRAY

* 9.9 2.8 2.3 97.7

LL Pl Dgs Dea Dgg Dag D15 Dig Cec Cy
] NsP

— ——

MATERIAL DESCRIPTION UsCs RASHTO
® Grey Silt ML

Pro ject No.: 28312,ASA Remarks:
Pro ject: St.Joseph,MO WTP Sample Depth 4.@°-18.8’

L ti : GF-5 ~5-3, 485
¢ Sesatien Nat. Water Content 22.2

Date: 2-12-1993 Tested by: KAA
GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEHING, INC. Figure No.




GRAIN SIZE DISTRIBUTION TEST REPORT

in.

in
in.
=12 In.
“11-172 1n.
1374 in.
172 in
138 in.

+208
™ § 40

160

+140
~{s208

L.

-
-
| o

190

[
=15

=15

1%

\

4B

PERCENT FINER

19

@

208 184 18.08 1.8 g.1 @.a4a1 A.p8a1
GRAIN SIZE - mm

% +3" % GRAVEL 4 SAND % SILT 4 CLAY

° 0.9 8.9 52.3 7.7

LL ~ PI Dgs Dep Dsg D3g Dis Dig Ce Cu

* N/P 0.28 8.20 8.18 0.143 |8.1834 |8.8831 | 1.21 2.5

MATERIAL DESCRIPTION uscs RASHTO

® Grey poorly graded sand with silt SP-SM

Pro ject Mo.: 2B8312.R%98 Remarks:

Pro ject: St.Joseph,MO WTP Sample Depth 39.0’-46.8°

e Location: GF-5 ~S5-11%12
ah Nat. Water Content 2@.S5

Date: 2-12-1993 Tested by: KARA
GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC. Figure MNo.




GRAIN SIZE DISTRIBUTION TEST REPORT

ProJect No.: 285i2.R%98
Pro ject: St.Joseph, MO WTF
e Locatien: GF-8 ~U-2

Date: 2-12-13893

GRAIN SIZE DISTRIBUTION TEST REPORT

GANNETT FLEMING, INC.

) . . n .E £E
£ E £ 2 e na = @ @ ) ? 2
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GRAIN SIZE = mm
% +3" % GRAVEL “% SAND % SILT % CLAY
. 8.0 2.9 8.4 99.6
LL _Pr Dgs Dg@ Dsa Dag Dis Dig Ce Cy
e| 63.9 37.2
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MATERIAL DESCRIPTIOMN Uscs ARSHTO
® Grey fat clay CH
Remarks:

Sample Depth 18.2°-12.9’

Nat, Water Content 41.4

Tested by: KAR

Figure No.
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GRAIN SIZE - mm
% +3" % GRAVEL % SAND % SILT % CLAY
® 2.0 2.9 zZ.9 298.0
LL Pl Dgs D Dsg D3g Dis Dig Ce Cy
| £6.9 48.0
MATERIAL DESCRIPTICN uscs RASHTO
® Grey fat clay CH
Pralect Mo.: 2B3512.A98 Remarks:
Pro ject: St.Joseph,MO WTP Sample Depth 14.8°-16.8"
¢ Location: GF=3 ~U-1 Mat. Water Content 41.2
Date: Z2-12-1993 Tested by: KAAR
GRAIN SIZE DISTRIBUTION TEST REPORT
GANNETT FLEMING, INC. Figure No.




GANNETT FLEMING GEOTECHNICAL LABORATORY

UNDISTURBED SAMPLE LOG

Project ST. JOSEPH, MQ. WTP Job No _28512.A90
Boring No GF-8 ' Sampte No u-2 Depth _10.0' - 12.0'
Sample Type SHELBY Sampler Dia 3 Sampier Length 30"
0 -
3 -
8 Wax
7 Classification & Consolidation Specs.
9 - (Grey fat clay firm § moist)
12 -
Uy Spec.
15 —~
18 -
UuU Spec.
21 -
24 —
Uy Spec.
27 -
30 ~— | Wax

Comments: __1otal recovery = 23 "
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0 1.0 2.0 3.0 4.0 5.0 6.0
Normal Stress (ksf}
2-0 v ! ! i [ | I :
;{ : t ‘ ;I i I il : ] ; Spemmen No 1 2 3
RS RN R ! Diameter (in) D, i2.86 |2.87 [2.85
| i ! Py [ i H H
g I T R Heignt (in) Ho |5.57 [5.58 |5.61
= | e Water Content (%) W 1527 152.7 [52.7
= ' i i o —_ .
2 B S B E | Dry Density (pcf) Yo|69.8 [70.0 [71.8
£ S IR S = | Void Ratio 8 11.458 |1.451[1.391
2 HEam : o " Saturation (%) S> |99.4 |99.9 |100
n.é Lo N SN W Water Content (%) We - - -
il HE— s ; . 3 Dry Density (pef) Y| - - -
= T \ 1 N '; N : - X - - -
ei, - r=H —— 5 Void Ratio 8,
2 o ‘; ' ‘ —H & | Saturation (%) S. | . -l
-0 0'5 M ’ N Back Pressure (ksf) sl - - -
g . T T ] . .
_‘g T O ' : Total Minor Princ Stress (ksf) g1 1.44 | 2.16 | 2.88
a A Maximum Deviator Stress (ksf) | PA | 0.77 | 1.08 | 0.81
i E L EF + Time Max Deviator Stress 4 7 3 11
0.0 ' e }L i Totai Major Princ Stress (ksf) g1 2.211 3.24| 3.89
. Pore Pressure at Max
0 5 10 15 20 | peviator Stress {ksf) H* - B B
i 1 q,
c Ax':t ftrmln (,?éH) Eff Minor Prin¢ Stress (ksf) il . - -
. Grey fat clay
Remarks: EH Major Princ Stress (ksf) ol - - -
Project g, JOSEPH,MO. WTP Boring No GF-8 Sample No .2
Type of Test: (neonsolidated-Undrained (UU ‘ Sample Type: Shelby
c=__0.90 s o = - ¢ =__ == kst ' = = °

GANNETT FLEMING GEOTECHNICAL LABORATORY
TRIAXIAL COMPRESSION TEST REPORT




CONSOLIDATION TEST REPORT
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36.2 % | S2.7 68. 4 £3.9 37.2 2.75 8.47 1.5863

TEST RESULTS MATERIAL DESCRIPTION

REY FAT CLAY
Compression Index = @.47 GRE

Project No.: 28512.RS98 { Class: CH

Project: ST.JOSEPH,MOC WTP Remarks:

Location: BORING NO.GF-8 ~ U-2
SAMPLE DEPTH 18.@’'-12.8° ‘ TESTED BY KAA

Date: FEB.15, 1993

CONSOLIDATION TEST REPORT
GANNETT FLEMING, INC.




