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Hole No. MV-1-06

DIVISION INSTALLATION SHEET 1
DRILLINGLOG | ysacE Chicago District OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 4" Solid Stem/3 7/8" Rock Bit

Milwaukee CDF Geotech Inv.

2. LOCATION (Coordinates or Station)
Milwaukee, Wisconsin N 374,153.42 E 2,532,492.27

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
IGLD 85

3. DRILLING AGENCY

12. MANUFACTURER'S DESIGNATION OF DRILL
Diedrich D-50 ATV

STS Exploration 13. TOTAL NO. OF " DISTURBED TUNDISTURBED
4. HOLE NO. (As shown on drawing title and : OVERBURDEN SAMPLES : 17 E 3
fil b : - FAKERN
lle number) MV-1-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Randy/Matt 15. ELEVATION GROUND WATER 574_0
6. DIRECTION OF HOLE 16. DATE HOLE ; STAR&/?O/ZOOG : COME??’ESO%
X VERTICAL [JINCLINED i DEG. FROM VERT.
17. ELEVATION TOP OF HOLE +583.1
7. THICKNESS OF OVERBURDEN NA
18. TOTAL CORE RECOVERY FOR BORING NA %
8. DEPTH DRILLED INTO ROCK NA 19. GEOLOGIST
9. TOTAL DEPTH OF HOLE 40.0 Bryan Bergmann
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+583.1 0.0 — Fill: ML, Light brown to brown very loose to 42 1 Blows = WOH,1,2,4 —
—] medium dense silt, little clay, trace organic 0.0 Qp=2.0TSF L
I matter, aluminum can fragment was observed 2.0 —
— in Sample No. 1 —
T 63 2 |Blows=106,67 —
—] 2.0 Qp=15TSF L
— 4.0 —
+579.1 40 —
—] CL-ML, Brown to dark brown very soft to 100 3 Blows =2,1,2,1 —
— medium (firm) clayey silt, trace organic matter 4.0 Qp =.75TSF L
— and shells 6.0 —
T 83 4 | Blows = WOH,WOH,WOH,WOH —
—] 6.0 Qp=.25TSF L
— 8.0 —
+575.1 8.0 — —
—] CL, Brownish gray to gray medium (firm) to 63 5 Blows = 3,2,1,9 —
— stiff silty clay, trace to some fine to coarse 8.0 Qp=1.25TSF L
1 I sand, trace fine gravel 10.0 —
- 1" Brownish gray silty fine sand seams with —
— shell fragments observed at 9', 10.5' and 11.5' —
—] 71 6 Blows = 3,2,2,3 —
— 2" Dark gray to black sandy silt seam 100 |Qp=15TSF —
— observed at 12' 12.0 —
= 33 7 | Blows = WOH, WOH, 2,1 —
—] 120 |Qp=1.0TSF L
— 14.0 —
= 33 8 |Blows=22,222 —
- 140 |Qp=.5TSF —
— 16.0 —
+567.1 | 16.0 — —
—P 2 °1 GP, Brown to gray medium dense to dense 8 9 Blows = 3,2,13,23 —
—)" O 2| fine to medium gravel, little fine to coarse 16.0 L
___To b ™™g sand 18.0 —
0o —
—lo 60 °o| Note: Both rounded gravel of various rock —
__)O Dgc types and angular dolomite fragments —
— O observed 46 10 Blows = 18,23,17,10 —
= (,Of 18.0 —
- 0 <SS 20.0 —
] O s} g —
—o O Io} | —
+563.1 20.0 —joN\o oo —
ENG FORM PROJECT ‘ HOLE NO.
MAR71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Milwaukee CDF Geotech Inv. MY-1-06
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Hole No. MV-1-06

DRILLING LOG (Cont Sheet

ELEVATION TOP OF HOLE
583.1

Hole No. MV-1-06

Attachment A

PROJECT INSTALLATION SHEET 2
Milwaukee CDF Geotech Inv. Chicago District OF 2 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS F;ECOV- SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
—] CL, Brown very stiff silty clay, trace fine to 71 11 Blows = 5,7,9,14 —
— coarse sand and fine gravel 20.0 |Qp=3.0TSF L
— 22.0 —
_: 100 12 3" diameter shelby tube sample from :_
—] 22.0 |22.0'-24.0' —
— 240 |Qp=25TSF —
+550.1 | 24.0 — —
— ML, Grayish brown to gray medium dense silt, 79 13 Blows = 6,7,11,14 —
— little clay, trace to little fine sand 240 |Qp=15TSF L
— 26.0 —
— 6" silty clay seam at 28.8' —
_: 100 14 3" diameter shelby tube sample from :_
—] 26.0 |26.0'-28.0' —
— 280 |Qp=3.5TSF —
= 92 15 | Blows =9,8,8,17 —
- 280 |Qp=225TSF —
— 30.0 —
+553.1 | 30.0 — —
—] CL, Brown and slightly reddish brown very stiff 100 16 Blows = 6,7,12,14 —
— silty clay, trace to little fine to coarse sand and 30.0 |Qp=25TSF L
— fine gravel 32.0 [
_: 50 17 3" diameter shelby tube sample from :_
—] 32.0 |32.0'-34.0' —
— 340 |Qp=3.0TSF —
= 100 18 | Blows =6,7,10,13 —
—] 340 |[Qp=3.0TSF —
— 36.0 —
= 100 19 | Blows =8,8,10,14 —
—] 36.0 [Qp=2.0TSF —
— 38.0 —
= 100 20 | Blows=79,11,14 —
—] 38.0 [Qp=2.0TSF —
— 40.0 —
+543.1 | 40.0 — —
— END OF BORING - 40.0' —
— All samples collected with 2" diameter |-
_ Borehole advanced to 12' with with solid stem split-spoon sampler; driven with a 140 | —
— augers. Borehole advanced from 12' to 38 pound hammer dropped 30", unless —
— using a 3 7/8" rock bit and mud rotary drilling otherwise noted. —
_ methods. 10' of temporary 4" steel casing [
] was installed. Boring was backfilled with Note: Individual laboratory test results | —
— bentonite grout and 3/8" bentonite chips. are included on separate data sheets —
— and summarized in the Appendix. -
_] Note: Groundwater was encountered at 9.1' —
— while drilling and before casing installation. STS Project No. 200605402 —
ENG FORM j PROJECT ‘ HOLE NO.
JUN 67 1836-A Milwaukee CDF Geotech Inv. MY-1-06
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Hole No. MV-2-06

DIVISION INSTALLATION SHEET 1
DRILLINGLOG | ysacE Chicago District OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 4" Solid Stem/3 7/8" Rock Bit

Milwaukee CDF Geotech Inv.

N

LOCATION (Coordinates or Station)
Milwaukee, Wisconsin N 374,526.90

IGLD 85

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

E 2,533,430.66

12. MANUFACTURER'S DESIGNATION OF DRILL

3. DRILLING AGENCY Diedrich D-50 ATV
STS Exploration 13. TOTAL NO. OF " DISTURBED TUNDISTURBED
4. HOLE NO. (As shown on drawing title and : OVERBURDEN SAMPLES : 19 : 1
fil b : 9. FAKERN
lle number) MV-2-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Randy/Matt 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE § STAR;;EZDQ/ZOOG E COMI;;?ESO%
X VERTICAL [JINCLINED i DEG. FROM VERT.
17. ELEVATION TOP OF HOLE +586.2
7. THICKNESS OF OVERBURDEN NA
18. TOTAL CORE RECOVERY FOR BORING NA %
8. DEPTH DRILLED INTO ROCK NA 19. GEOLOGIST
9. TOTAL DEPTH OF HOLE 40.0 Bryan Bergmann
% CORE | BOX OR REMARKS
ELEVATION DEPTH | LEGEND CLASSIFICATION. QF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+586.2 0.0 — Fill: ML and OH, Light brown, brown and dark 38 1 Blows = 3,5,5,5 —
—] brown loose to medium dense silt and organic 0.0 L
I silt, trace to little clay, fine to coarse sand and 2.0 —
— fine gravel —
— Note: Gravel encountered while drilling from —
—] 6'-8' 79 2 Blows = 4,6,8,7 —
—] 2.0 Qp=2.0TSF L
— 4.0 —
T 58 3 | Blows=64,55 —
—] 4.0 Qp=2.0TSF L
— 6.0 —
T 42 4 | Blows =12,15,13,21 —
—] 6.0 L
i 8.0 —
+578.2 8.0 — —
—SS25 OH and OL, Dark brown to gray very soft to 67 5 Blows = 8,4,3,5 —
—) medium (firm) organic silt and organic clay, 8.0 Qp =.25TSF L
__ IO trace to little fine sand and shell fragments 10.0 —
NANANANAN
N —
IR —
_—gm —
— AN 33 6 Blows = WOH,2,2,4 —
:Euuuuu 10.0 |Qp=.25TSF [
N 12.0 —
NANANANAN
N —
_tuuuuu |
_—gm —
— AN 33 7 Blows = 3,2,2,2 —
e 12.0 |Qp=.5TSF —
N 14.0 —
NANANANAN
N —
IR —
_—gm —
RN 100 8 Blows = WOH,WOH,WOH,WOH —
:Euuuuu 140 |Qp=.5TSF [
N 16.0 —
NANANANAN
N —
IR —
_—gm —
AR 33 9 3" diameter shelby tube sample from —
e 16.0 |16.0'-18.0' —
N N 18.0 | No recovery, pushed spoon for disturbed |~ _
NANANANAN
v sample —
IR —
+568.2 18.0 — AN —
—P ~ o 2] GC, Light gray to tan medium dense sandy 10 3" diameter shelby tube sample from —
—)" O QO gravel, trace to some silt and clay 18.0 |18.0'-20.0' L
__To bD™g 20.0 | Poor sample; tube damaged/dented —
:oQ O o Note: Gravel consisted of angular dolomite while sampling —
—o(\° 20| fragments —
-0 Q i —
ENG FORM PROJECT HOLE NO.
VAR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Milwaukee CDF Geotech Inv.

Attachment A
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Hole No. MV-2-06

DRILLING LOG (Cont Sheet

ELEVATION TOP OF HOLE

586.2 Hole No. MV-2-06
PROJECT INSTALLATION SHEET 2
Milwaukee CDF Geotech Inv. Chicago District OF 2 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
— X e GC, Light gray to tan medium dense sandy 25 11 | Blows =12,10,9,9 —
- 2| gravel, trace to some silt and clay 20.0 L
i 22.0 —
— Note: Gravel consisted of angular dolomite —
— fragments (continued) —
= 17 12 | Blows = 15,10,14,13 —
-] 22.0 —
— 24.0 —
= 4 13 |Blows=1,65,3 —
—] 24.0 —
i 26.0 —
_: 14 No sample taken - pounded casing due :_
— 26.0 |to gravel L
— 28.0 —
+558.2 | 28.0 — —
—] GP, Brown to gray loose to medium dense 25 15 Blows = 7,7,6,17 —
— gravel, little fine to coarse sand 28.0 L
i 30.0 —
— Note: Gravel consisted of various rounded to —
— subrounded rock types —
= 17 16 | Blows=33,4,4 —
-] 30.0 —
— 32.0 —
= 21 17 | Blows=4,4,54 —
-] 32.0 —
— 34.0 —
= 17 18 | Blows =5,4,4,6 —
] 34.0 —
— 36.0 —
45497 | 365 67 19 | Blows =6.,6,5,6 =
— | SM, Brown medium dense silty fine to medium ggg [
- | sand with mm-scale varves/bedding, trace to ’ —
— 1 little fine gravel —
T 17 20 |Blows=8,6,7,9 —
— 38.0 —
J— 40.0 —
+546.2 | 40.0 — —
— END OF BORING - 40.0' —
— All samples collected with 2" diameter |-
_ Borehole advanced to 10' with with solid stem split-spoon sampler; driven with a 140 | —
— augers. Borehole advanced from 10' to 38 pound hammer dropped 30", unless —
— using a 3 7/8" rock bit and mud rotary drilling otherwise noted. —
_ methods. 28' of temporary 4" steel casing [
] was installed. Boring was backfilled with Note: Individual laboratory test results | —
— bentonite grout and 3/8" bentonite chips. are included on separate data sheets —
— and summarized in the Appendix. -
] Note: Boring dry while drilling and prior to —
— casing installation and introduction of drilling STS Project No. 200605402 —
— fluids. No groundwater levels were recorded. —
ENG FORM j PROJECT ‘ HOLE NO.
JUN 67 1836-A Milwaukee CDF Geotech Inv. MY-2-06
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Hole No. MV-3-06

DIVISION INSTALLATION SHEET 1
DRILLINGLOG | ysacE Chicago District OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 4" Solid Stem/3 7/8" Rock Bit

Milwaukee CDF Geotech Inv.

2. LOCATION (Coordinates or Station)
Milwaukee, Wisconsin N 374,063.22

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
IGLD 85

E 2,532,974.50

3. DRILLING AGENCY

12. MANUFACTURER'S DESIGNATION OF DRILL
Diedrich D-50 ATV

STS Exploration 13. TOTAL NO. OF ' DISTURBED TUNDISTURBED
4. HOLE NO. (As shown on drawing title and : OVERBURDEN SAMPLES : 17 : 3
fil b : 3. FAKERN
lle number) MV-3-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Randy/Matt 15. ELEVATION GROUND WATER 57'7_4
6. DIRECTION OF HOLE 16. DATE HOLE ; STAR§F3DO/2006 : COME??ESO%
X VERTICAL [JINCLINED i DEG. FROM VERT.
17. ELEVATION TOP OF HOLE +579.6
7. THICKNESS OF OVERBURDEN NA
18. TOTAL CORE RECOVERY FOR BORING NA %
8. DEPTH DRILLED INTO ROCK NA 19. GEOLOGIST
9. TOTAL DEPTH OF HOLE 40.0 Bryan Bergmann
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+579.6 0.0 — Fill: OH, Dark brown to black very soft organic 8 1 Blows = WOH,2,1,1 —
—] silt, little shell fragments, trace organic matter 0.0 Very little recovery; sample disturbed L
— and plastic 2.0 —
A 4 T 29 2 | Blows = WOH,WOH,WOH,WOH —
—] 2.0 Qp=0.0TSF L
— 4.0 —
T 100 3 | Blows = WOH,WOH,WOH,WOH —
—] 4.0 Qp=0.0TSF L
— 6.0 —
_: 75 4 3" diameter shelby tube sample from 6.0' :_
—] 6.0 -8.0 L
i 8.0 Qp=0.0TSF —
+571.6 8.0 — —
—IOIUSS OH, Dark brown to black very soft organic silt 75 5 Blows = WOH,WOH,WOH,WOH —
—) and clay, trace to little fine sand 8.0 Qp =0.0 TSF L
_—gm 10.0 —
I 1" fine sand seam observed at 13' —
_tuuuuu |
_—gm —
— AN 71 6 Blows = WOH,WOH,WOH,WOH —
e 100 |Qp=0.0TSF —
il —
_tuuuuu |
_—gm —
— AN 58 7 Blows = WOH,1,2, WOH —
:Euuuuu 120 |Qp=0.0TSF [
N 14.0 —
— AR —
Ty -
+565.6 | 14.0 A —
:/ CH, Gray very soft silty clay, some fine to 75 8 3" diameter shelby tube sample from —
— coarse sand 14.0 |14.0'-16.0’ L
— 16.0 | Poor sample; disturbed due to wood in | —
— / tube —
+563.6 16.0 —V/ é ==
— || SM, Dark gray to gray medium dense silty fine 50 9 Blows = 1,3,10,10 —
— sand, trace fine gravel 16.0 L
i 18.0 —
=t 83 10 | Blows =7,13,13,12 —
— 18.0 —
i 20.0 —
ENG FORM PROJECT ‘ HOLE NO.
MAR71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Milwaukee CDF Geotech Inv. M\/-3-06

Attachment A
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Hole No. MV-3-06

DRILLING LOG (Cont Sheet

ELEVATION TOP OF HOLE

579.6 Hole No. MV-3-06
PROJECT INSTALLATION SHEET 2
Milwaukee CDF Geotech Inv. Chicago District OF 2 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS FgECOV- SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
— || SM, Dark gray to gray medium dense silty fine 11 No sample recovered —
—- sand, trace fine gravel (continued) 20.0 L
1 22.0 —
+557.6 | 22.0 — —
— ML and CL-ML, Gray to brownish gray loose 42 12 3" diameter shelby tube sample from —
— silt and very soft clayey silt, trace to little fine 22.0 |22.0'-24.0' L
_ sand 240 |Qp=0.0TSF [
— Poor sample; tube damaged/dented —
— while sampling —
= 100 13 |Blows=7,22,1 —
—] 240 |Qp=0.0-05TSF —
— 26.0 —
_: 100 14 3" diameter shelby tube sample from :_
—] 26.0 |26.0'-28.0' —
— 280 |Qp=.5TSF —
— No recovery; pushed spoon for disturbed [ —
— sample —
_: 75 15 3" diameter shelby tube sample from :_
—] 28.0 |28.0'-30.0' —
+550.6 29.0 — 30.0 | Poor sample (started falling out of tube) [—__
—] 4= SM, Brown to gray medium dense silty fine to —
—- -] medium sand, trace to little fine gravel —
= 46 16 | Blows =7,6,9,9 —
— 30.0 —
i 32.0 —
= 29 17 | Blows =9,10,15,13 —
— 32.0 —
i 34.0 —
T 42 18 | Blows =11,10,10,9 —
- 34.0 —
— 36.0 ——
+543.6 | 36.0 — —
—] CL, Brown to gray stiff to very stiff silty clay, 54 19 Blows =10,9,13,17 —
— trace to little fine to medium sand, trace fine 36.0 |Qp=2.0TSF L
— gravel 38.0 [
= 38 20 |Blows=5,8,7,9 —
—] 38.0 [Qp=10TSF —
— 40.0 —
+539.6 | 40.0 — —
— END OF BORING - 40.0' —
— All samples collected with 2" diameter |-
_ Borehole advanced to 10' with with solid stem split-spoon sampler; driven with a 140 | —
— augers. Borehole advanced from 10' to 38 pound hammer dropped 30", unless —
— using a 3 7/8" rock bit and mud rotary drilling otherwise noted. —
_ methods. 10' of temporary 4" steel casing [
] was installed. Boring was backfilled with Note: Individual laboratory test results | —
— bentonite grout and 3/8" bentonite chips. are included on separate data sheets —
— and summarized in the Appendix. -
_] Note: Groundwater was encountered at 2.2' —
— while drilling and before casing installation. STS Project No. 200605402 —
ENG FORM j PROJECT ‘ HOLE NO.
JUN 67 1836-A Milwaukee CDF Geotech Inv. MV-3-06
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Hole No. MV-4-06

DIVISION

DRILLING LOG |~ sacE

INSTALLATION
Chicago District

SHEET 1

OF 2 SHEETS

1. PROJECT
Milwaukee CDF Geotech Inv.

10. SIZE AND TYPE OF BIT 4" Solid Stem/3 7/8" Rock Bit

2. LOCATION (Coordinates or Station)

Milwaukee, Wisconsin N 373,576.82 E 2,553,142.05

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
IGLD 85

3. DRILLING AGENCY
STS Exploration

12. MANUFACTURER'S DESIGNATION OF DRILL
Diedrich D-50 ATV

13. TOTAL NO. OF : DISTURBED  UNDISTURBED
4. HOLE NO. (As shown on drawing title and : OVERBURDEN SAMPLES : 17 E 3
fil b : A- FAKERN
lle number) MV-4-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Randy/Matt 15. ELEVATION GROUND WATER 57'7_4
6. DIRECTION OF HOLE 16. DATE HOLE ; STAR;;E?)D:L/ZOOG : COM';';ETESO%
X VERTICAL [JINCLINED i DEG. FROM VERT.
17. ELEVATION TOP OF HOLE +581.1
7. THICKNESS OF OVERBURDEN NA
18. TOTAL CORE RECOVERY FOR BORING NA %
8. DEPTH DRILLED INTO ROCK NA 19. GEOLOGIST
9. TOTAL DEPTH OF HOLE 40.0 Bryan Bergmann
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+581.1 0.0 — Fill: OH, Dark brown to black very soft to stiff 83 1 Blows = 1,2,1,2, —
—] organic silt, trace to little fine to coarse sand, 0.0 Qp=1.0TSF L
I trace to little organic matter 2.0 —
— 58 2 | Blows =WOH,1,1,1 —
—] 2.0 Qp=0.0TSF L
— 4.0 —
— 83 3 | Blows = WOH,WOH,WOH,WOH —
—] 4.0 Qp=.25TSF L
— 6.0 —
— 100 4 3" diameter shelby tube sample from 6.0' :_
—] 6.0 -8.0 L
i 8.0 Qp=0.0TSF —
— 50 5 | Blows = WOH,WOH,WOH,6 —
—] 8.0 Qp=0.0TSF L
— 10.0 —
+571.1 | 10.0 — —
—~2 U o GP, Brown to gray loose to dense gravel, 29 6 Blows = 4,4,4,6 —
o (3°~22| trace to little fine to coarse sand 10.0 —
2,59 ' -
_"Tto D¢ 12.0 —
O O of Note: Gravel consisted of various rounded to —
—lo 60 °o| subrounded rock types —
i Ry AN -
=10 13 7 Blows = 6,5,7,5 —
2RO 12.0 —
1o Oo %0 : [
—H 2O 14.0 —
:O b g —
—0 O o) —
_To(\° 20 —
AN 25 8 |Blows=2443 =
:oO Qo 14.0 [
—o Oo %0 16.0 —
D, -
Q0o -
—Jo (N 20 13 9 | Blows=13,15,16,10 —
DO 16.0 —
10 Qo 18.0 —
o Oo %0 [
:) D@ —
+563.1 18.0 o g —
—~2 U o GP, Tan medium dense gravel 8 10 |Blows=3,1,15,17 —
o (3720 18.0 -
__)o Dgc Note: Gravel consisted of angular dolomite 20.0 —
—40 O of fragments —
— o o | —
w611 | 200 O =
ENG FORM PROJECT ‘ HOLE NO.
MAR71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Milwaukee CDF Geotech Inv. MY-4-06
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Hole No. MV-4-06

DRILLING LOG (Cont Sheet

ELEVATION TOP OF HOLE

581.1 Hole No. MV-4-06
PROJECT INSTALLATION SHEET 2
Milwaukee CDF Geotech Inv. Chicago District OF 2 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS F;ECOV- SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
= ‘| SM, Gray medium dense silty fine to coarse 79 11 Blows =9,9,15,14 —
—- sand, trace to some fine gravel 20.0 —
. 22.0 —
=t 67 12 |Blows=89,11,8 —
—- 220 |Qp=25TSF L
+558.1 230 — 24.0 —
—] CL, Brownish gray to gray very stiff silty clay, —
— trace to little fine to coarse sand, trace fine L
— gravel [
—] 54 13 Blows = 7,7,6,7 —
— Note: Fine sandy silt seam observed from 240 |Qp=25TSF —
J— 39.2't0 39.8' 26.0 —
_: 14 3" diameter shelby tube sample from :_
—] 26.0 |26.0'-28.0' L
J— 28.0 | No recovery, pushed spoon for disturbed [—__
— sample —
_: 100 15 3" diameter shelby tube sample from :_
—] 28.0 |28.0'-30.0' L
J— 30.0 |Qp=25TSF —
= 88 16 | Blows=335,8 —
] 30.0 |[Qp=175TSF —
J— 32.0 —
= 100 17 | Blows =5,6,8,11 —
- 320 |Qp=225TSF —
J— 34.0 —
_: 100 18 3" diameter shelby tube sample from :_
—] 34.0 |34.0'-36.0' -
J— 36.0 |Qp=275TSF —
= 100 19 |Blows=5,7,9,13 —
- 36.0 |Qp=2.25TSF —
J— 38.0 —
= 100 20 | Blows = 6,8,10,14 —
—] 38.0 [Qp=25TSF —
J— 40.0 —
+541.1 | 40.0 — —
— END OF BORING - 40.0' —
— All samples collected with 2" diameter |-
— Borehole advanced to 10' with with solid stem split-spoon sampler; driven with a 140 | —
— augers. Borehole advanced from 10' to 38 pound hammer dropped 30", unless —
— using a 3 7/8" rock bit and mud rotary drilling otherwise noted. —
— methods. 28' of temporary 4" steel casing —
] was installed. Boring was backfilled with Note: Individual laboratory test results |~
— bentonite grout and 3/8" bentonite chips. are included on separate data sheets —
— and summarized in the Appendix. -
_] Note: Groundwater was encountered at 3.7' —
— while drilling and before casing installation. STS Project No. 200605402 —
ENG FORM j PROJECT ‘ HOLE NO.
JUN 67 1836-A Milwaukee CDF Geotech Inv. MY-4-06
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Hole No. MV-5-06

DIVISION INSTALLATION SHEET 1
DRILLINGLOG | ysacE Chicago District OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 4" Solid Stem/3 7/8" Rock Bit

Milwaukee CDF Geotech Inv.

2. LOCATION (Coordinates or Station)

Milwaukee, Wisconsin N 373,002.36 E 2,532,972.15

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
IGLD 85

3. DRILLING AGENCY

12. MANUFACTURER'S DESIGNATION OF DRILL
Diedrich D-50 ATV

STS Exploration 13. TOTAL NO. OF " DISTURBED TUNDISTURBED
4. HOLE NO. (As shown on drawing title and : OVERBURDEN SAMPLES : 18 E 2
fil b : 5. FAKERN
lle number) MV-5-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Randy/Matt 15. ELEVATION GROUND WATER '
6. DIRECTION OF HOLE 16. DATE HOLE ; STAR;;EZDS/ZOOG : COM';';;ESO%
X VERTICAL [JINCLINED i DEG. FROM VERT.
17. ELEVATION TOP OF HOLE +584.3
7. THICKNESS OF OVERBURDEN NA
18. TOTAL CORE RECOVERY FOR BORING NA %
8. DEPTH DRILLED INTO ROCK NA 19. GEOLOGIST
9. TOTAL DEPTH OF HOLE 40.0 Bryan Bergmann
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+584.3 0.0 — Fill: ML and CL-ML, Dark brown to brown 100 1 Blows = 2,5,6,9 —
—] loose silt and stiff to hard clayey silt, trace fine 0.0 Qp=4.0 TSF L
— sand and organic matter 2.0 —
T 63 2 |Blows=1334,4 —
—] 2.0 Qp=1.0TSF L
— 4.0 —
+580.3 40 — —
— Fill: OH, Dark gray very soft to soft organic 83 3 Blows = 3,3,3,4 —
—] silt, trace fine sand and organic matter 4.0 Qp =.75TSF L
i 6.0 —
T 100 4 | Blows = WOH,WOH,2,WOH —
—] 6.0 Qp=.5TSF L
— 8.0 —
T 100 5 | Blows = WOH,WOH,WOH,WOH —
—] 8.0 Qp =0.0-25 TSF L
— 10.0 —
T 100 6 | Blows = WOH,WOH,WOH,WOH —
—] 100 |Qp=0.0TSF L
+573.3 11.0 — 12.0 —
—] CL, Gray very soft silty clay, trace fine sand —
= 79 7 | Blows =12,9,30,39 —
—] 120 |Qp=0.0TSF L
+571.3 13.0 — 14.0 —
= SM, Black to brownish gray medium dense to —
— dense silty fine to coarse sand, trace to little L
i fine gravel —
— 46 8 Blows = 7,4,21,50/0.2 —
— 14.0 —
i 16.0 —
= 67 9 | Blows = 20,25,31,36 —
—- 16.0 L
i 18.0 —
- 46 10 | Blows =13,10,9.8 —
— 18.0 —
i 20.0 —
+5643 | 200 — - —
ENG FORM PROJECT ‘ HOLE NO.
VAR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Milwaukee CDF Geotech Inv.
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Hole No. MV-5-06

DRILLING LOG (Cont Sheet

ELEVATION TOP OF HOLE

584.3 Hole No. MV-5-06
PROJECT INSTALLATION SHEET 2
Milwaukee CDF Geotech Inv. Chicago District OF 2 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS FgECOV- SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
—] CL and CL-ML, Brown to gray soft to stiff silty 63 11 3" diameter shelby tube sample from —
— clay and clayey silt, trace to little fine to 20.0 |20.0'-22.0' L
— medium sand 22.0 [
- Note: Silty fine to coarse sand seam —
J— encountered in Sample No. 11; 1/4" to 1/2" [
— sand seams observed between 24' - 28' 25 12 Blows = 6,3,4,8 —
—] 220 |[Qp=15TSF L
J— 24.0 —
= 63 13 |Blows =6,4,7,7 —
] 24.0 Qp=125TSF —
J— 26.0 —
= 100 14 | Blows=355,6 —
—] 26.0 |Qp=.75TSF L
J— 28.0 —
= 100 15 | Blows =4,6,6,7 —
—] 28.0 [Qp=15TSF L
J— 30.0 —
_: 100 16 3" diameter shelby tube sample from :_
—] 30.0 |30.0'-32.0' L
J— 320 |Qp=1.0TSF —
= 100 17 | Blows =5,4,5,6 —
—] 320 |[Qp=1.0TSF L
J— 34.0 —
= 83 18 | Blows=2,33,3 —
—] 340 [Qp=.5TSF —
J— 36.0 —
= 100 19 |Blows=2234 —
—] 36.0 [Qp=.25TSF —
J— 38.0 —
= 100 20 |Blows=5,8,8,16 —
—] 380 [Qp=15TSF —
J— 40.0 —
+544.3 | 400 — —
— END OF BORING - 40.0' —
— All samples collected with 2" diameter |-
— Borehole advanced to 10' with with solid stem split-spoon sampler; driven with a 140 | —
— augers. Borehole advanced from 10' to 38 pound hammer dropped 30", unless —
— using a 3 7/8" rock bit and mud rotary drilling otherwise noted. —
— methods. 10' of temporary 4" steel casing —
] was installed. Boring was backfilled with Note: Individual laboratory test results |~
— bentonite grout and 3/8" bentonite chips. are included on separate data sheets —
— and summarized in the Appendix. -
] Note: Boring was dry while drilling and prior —
— to casing installation and introduction of STS Project No. 200605402 —
— drilling fluids. No groundwater levels were —
- recorded. —
ENG FORM j PROJECT HOLE NO.
JUN 67 1836-A Milwaukee CDF Geotech Inv. | My-5-06
Attachment A Page 11




Hole No. MV-6-06

DIVISION INSTALLATION SHEET 1
DRILLINGLOG | ysacE Chicago District OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 4" Solid Stem/3 7/8" Rock Bit

Milwaukee CDF Geotech Inv.

N

LOCATION (Coordinates or Station)

Milwaukee, Wisconsin N 373,748.68 E 2,534,031.15

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
IGLD 85

3. DRILLING AGENCY

12. MANUFACTURER'S DESIGNATION OF DRILL
Diedrich D-50 ATV

STS Exploration 13. TOTAL NO. OF " DISTURBED TUNDISTURBED
4. HOLE NO. (As shown on drawing title and : OVERBURDEN SAMPLES : 19 : 1
fil b : _6- FAKERN
lle number) MV-6-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Randy/Matt 15. ELEVATION GROUND WATER 579.0
6. DIRECTION OF HOLE 16. DATE HOLE § STAR;;EZDQ/ZOOG E COM';';;T;SO%
X VERTICAL [JINCLINED i DEG. FROM VERT.
17. ELEVATION TOP OF HOLE +586.0
7. THICKNESS OF OVERBURDEN NA
18. TOTAL CORE RECOVERY FOR BORING NA %
8. DEPTH DRILLED INTO ROCK NA 19. GEOLOGIST
9. TOTAL DEPTH OF HOLE 40.0 Bryan Bergmann
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+586.0 0.0 — Fill: ML and CL-ML, Light brown, brown and 100 1 Blows = 4,5,8,9 —
—] dark brown very loose to medium dense silt 0.0 Qp=1.0TSF L
I and soft to stiff clayey silt, trace to little fine to 2.0 —
— medium sand, trace asphalt and slag in —
— Sample No. 2, trace shell fragments and —
— organic matter in Sample Nos. 3 and 4 —
—] 100 2 Blows = 7,6,8,7 —
—] 2.0 Qp=15TSF L
— 4.0 —
T 83 3 |Blows=4555 —
—] 4.0 Qp=15TSF L
— 6.0 —
+580.0 6.0 — —
— Fill: OH, Dark brownish gray soft to medium 92 4 Blows =1,1,2,2 —
—] (firm) organic clayey silt, trace to little fine 6.0 Qp=.5TSF L
1 — sand and organic matter 8.0 —
T 100 5 |Blows=1,1,12 —
—] 8.0 Qp =.25-75 TSF L
— 10.0 —
T 100 6 |Blows=4.2,13 —
—] 100 |Qp=.5TSF L
— 12.0 —
+574.0 | 12.0 — —
—+ — — | OL and OH, Dark gray to black soft to medium 100 7 Blows = WOH,WOH,WOH,WOH —
—=——"—" (firm) organic clay and silt, trace to little shell 120 |Qp=.25TSF L
_ - — — fragments and organic matter, trace fine sand 14.0 —
T 100 8 | Blows = WOH,WOH,WOH,WOH =
i il 140 |Qp=.5TSF —
] 16.0 —
_::_:_:_ 63 9 3" diameter shelby tube sample from :_
I iy 16.0 |16.0'-18.0° —
i iy 180 |Qp=.25TSF —
+568.0 | 180 —— — - —
PR 4 10 |Blows=5,2,16 —
=0 < 18.0 =
_"Tto D¢ 20.0 —
0 To —
—o Go og [
i —
ENG FORM PROJECT ‘ HOLE NO.
VAR 71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Milwaukee CDF Geotech Inv.
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Hole No. MV-6-06

DRILLING LOG (Cont Sheet

ELEVATION TOP OF HOLE

586.0 Hole No. MV-6-06
PROJECT INSTALLATION SHEET 2
Milwaukee CDF Geotech Inv. Chicago District OF 2 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS F;ECOV- SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
—P })QO GP, Tan loose to extremely dense gravel, 8 11 Blows =5,6,4,9 —
—)" 2| trace to little fine to coarse sand 20.0 L
_to D¢ 22.0 —
:oQ O o Note: Gravel consisted of angular dolomite —
—lo 60 °o| fragments; 100% loss of drilling fluid from —
__)O N 18-20" and from 20'-22' (continued) [
1,00 12 Blows =50/0.1 —
LRSS 22.0 | No recovery —
=S 24.0 -
—To B g —
3O Oo —
o (3o~ —
AN 29 13 | Blows =5,30,12,10 -
QO 24.0 —
_PRES 26.0 —
:)o Dgc —
=9 Qo —
—o ()20 14 Blows = 50/0.1 —
:)O D5 26.0 | Norecovery —
1,0 Oo 28.0 —
o Oo %0 [
IR AN =
= N ek 15 | Blows=9,4,4,5 —
—)° 0 g" 28.0 | No recovery - 2 attempts -
_To b0 30.0 —
O o@ ° —
— o | —
16560 | 300 5O —
—P X 2 °1 GP, Brown to gray loose to medium dense 8 16 | Blows =4,2,4,3 —
—)° O 2| fine to coarse sand and fine gravel 30.0 L
_To b0 32.0 —
:oQ O o Note: Gravel consisted of various rounded to —
—lo 60 °o| subrounded rock types; 100% fluid loss from —
—D Ty 3638 —
1,00 8 17 Blows = 4,4,4,3 —
LRSS 32.0 —
_—)" O Q" 34.0 —
] O b g —
3O Oo —
Y SR —
AN 29 18 | Blows=32,22 -
0T o 34.0 —
1, O\ co 36.0 —
D, -
9T —
—Jo (Ve 20 13 19 |Blows=4,3.23 —
0, 2O 36.0 —
__OO Qo 38.0 —
_lo Oo %0 [
=P =
= N e 42 20 | Blows6,7,6,5 —
=0 < 38.0 —
_To b0 40.0 —
0o —
—o Go og [
+546.0 | 400 —pH < —
— END OF BORING - 40.0' —
— All samples collected with 2" diameter |-
— Borehole advanced to 10' with with solid stem split-spoon sampler; driven with a 140 | —
— augers. Borehole advanced from 10' to 38 pound hammer dropped 30", unless —
— using a 3 7/8" rock bit and mud rotary drilling otherwise noted. —
— methods. 33' of temporary 4" steel casing —
] was installed. Boring was backfilled with Note: Individual laboratory test results |~
— bentonite grout and 3/8" bentonite chips. are included on separate data sheets —
— and summarized in the Appendix. -
_] Note: Groundwater was encountered at 7' —
— while drilling and prior to introduction of drilling STS Project No. 200605402 —
—] fluids. —
PROJECT

ENG FORM
JUN 67 1836-A
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Hole No. MV-7-06

DIVISION INSTALLATION SHEET 1
DRILLINGLOG | ysacE Chicago District OF 2 SHEETS
1. PROJECT 10. SIZE AND TYPE OF BIT 4" Solid Stem/3 7/8" Rock Bit

Milwaukee CDF Geotech Inv.

2. LOCATION (Coordinates or Station)
Milwaukee, Wisconsin N 373,965.30

E 2,533,439.44

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
IGLD 85

3. DRILLING AGENCY

12. MANUFACTURER'S DESIGNATION OF DRILL
Diedrich D-50 ATV

STS Exploration 13. TOTAL NO. OF " DISTURBED TUNDISTURBED
4. HOLE NO. (As shown on drawing title and : OVERBURDEN SAMPLES : 15 : 5
fil : FAKEN
lle number) MV-7-06 14. TOTAL NUMBER CORE BOXES N/A
5. NAME OF DRILLER
Randy/Matt 15. ELEVATION GROUND WATER '
6. DIRECTION OF HOLE 16. DATE HOLE ; STARE;/E3D1/2006 : COM';';ETESO%
B VERTICAL [ INCLINED - DEG. FROM VERT.
17. ELEVATION TOP OF HOLE +583.9
7. THICKNESS OF OVERBURDEN NA
18. TOTAL CORE RECOVERY FOR BORING NA %
8. DEPTH DRILLED INTO ROCK NA 19 GEOLOGIST
9. TOTAL DEPTH OF HOLE 40.0 Bryan Bergmann
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
+583.9 0.0 — Fill: SC-SM, Black medium dense organic 63 1 Blows = 4,4,6,7 —
—] fine to coarse sand, some silt, little clay, trace 0.0 Qp=2.0TSF L
— shell fragments 2.0 —
T 100 2 |Blows=56,7,8 —
- 20 |Qp=15TSF —
— 4.0 —
+579.9 4.0 — —
— Fill: OH, Black very soft to stiff organic silt, 79 3 Blows =5,4,3,3 —
—] little to some fine sand, trace fine gravel, shell 4.0 Qp =.25-1.5TSF L
I fragments and organic matter 6.0 —
T 83 4 |Blows=1,1,12 —
— 6.0 Qp=.25TSF L
— 8.0 —
T 100 5 | Blows = WOH,WOH,WOH,WOH —
—] 8.0 Qp=.25TSF L
— 10.0 —
T 100 6 | Blows = WOH,WOH,WOH,WOH —
— 10.0 Qp=.25TSF L
— 12.0 —
= 17 7 | Blows = WOH,WOH,WOH,WOH —
— 12.0 Qp=0.0TSF L
— 14.0 —
= 71 8 | Blows = WOH,WOH,WOH,WOH —
- 140 |Qp=0.0TSF —
— 16.0 —
_: 100 9 3" diameter shelby tube sample from :_
— 16.0 16.0' - 18.0° L
— 18.0 Qp=0.0TSF —
= 50 10 | Blows = WOH,WOH,WOH,WOH —
- 180 |Qp=0.0TSF —
— 20.0 —
ENG FORM PROJECT ‘ HOLE NO.
MAR71 1836 PREVIOUS EDITIONS ARE OBSOLETE. Milwaukee CDF Geotech Inv. My-7-06
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Hole No. MV-7-06

DRILLING LOG (Cont Sheet

ELEVATION TOP OF HOLE

583.9 Hole No. MV-7-06
PROJECT INSTALLATION SHEET 2
Milwaukee CDF Geotech Inv. Chicago District OF 2 SHEETS
% CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND CLASSIFICATION OF MATERIALS RECOV- | SAMPLE (Drilling time, water loss, depth
(Description) ERY NO. weathering, etc., if significant)
a b c d e f g
— Fill: OH, Black very soft to stiff organic silt, 100 11 3" diameter shelby tube sample from —
—] little to some fine sand, trace fine gravel, shell 20.0 |20.0'-22.0' L
— fragments and organic matter (continued) 220 |Qp=0.0TSF [
+561.9 22.0 — —
—IOTIUT OH, Black very soft to medium (firm) organic 75 12 Blows = WOH,WOH,WOH,WOH —
—AAAAAA silt, trace fine sand and organic matter 220 |Qp=.25TSF L
i 24.0 —
NANANNANN
o —
_tuuuuu |
— 75 13 | 3di helby tub le f —
AN " diameter shelby tube sample from —
e 240 |24.0-26.0 —
N 26.0 |Qp=.5TSF —
RN —
TR —
+557.9 26.0 00 —
—] CL, Brown to dark brown stiff to very stiff silty 75 14 Blows = WOH,WOH,WOH, 1 —
— clay, trace to little fine to coarse sand 26.0 |Qp=.25TSF L
— 28.0 —
— Note: 4" Sandy silt seam observed in Sample —
— No. 14; Dark gray fine to medium sand seam —
— observed in Sample No. 15 [
—] 42 15 3" diameter shelby tube sample from —
—] 28.0 |28.0'-30.0' —
— 30.0 |Qp=3.5TSF —
—] 100 16 Blows = 5,5,6,7 —
—] 300 [Qp=15TSF —
— 32.0 —
—] 100 17 3" diameter shelby tube sample from —
—] 32.0 |32.0'-34.0' —
— 340 |Qp=1.25TSF —
—] 100 18 Blows = 5,4,8,9 —
—] 340 |[Qp=15TSF —
— 36.0 —
—] 75 19 Blows = WOH,3,4,8 —
—] 36.0 |Qp=125TSF —
— 38.0 —
—] 100 20 Blows = 4,5,6,10 —
—] 38.0 |Qp=125TSF —
— 40.0 —
+543.9 40.0 — —
— END OF BORING - 40.0' —
— All samples collected with 2" diameter |-
_ Borehole advanced to 10' with with solid stem split-spoon sampler; driven with a 140 | —
— augers. Borehole advanced from 10' to 38 pound hammer dropped 30", unless —
— using a 3 7/8" rock bit and mud rotary drilling otherwise noted. —
_ methods. 12' of temporary 4" steel casing [
] was installed. Boring was backfilled with Note: Individual laboratory test results | —
— bentonite grout and 3/8" bentonite chips. are included on separate data sheets —
— and summarized in the Appendix. -
] Note: Boring was dry while drilling and prior —
— to casing installation and introduction of STS Project No. 200605402 —
— drilling fluids. No groundwater levels were —
- recorded. —
HOLE NO.
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Hole No.

-ME-2-97/

DIVISION

DRILLING LOG

North Central

INSTALLATION
Detroit

SHEET 1
oF 1 SHEETS

1. PROJECT
Milwaukee CDF, Milwaukee, WI

10. SIZE AND TYPE OF BIT N/A

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

2. LOCATION (Coordinotes or Station)

IGLD 55

12. MANUFACTURES'S DESIGNATION OF DRILL

3.DRILLING AGENCY
Coleman Engineering Compan

Diedrich D-50

13. TOTAL NO. OF OVER- DISTURBED

4. HOLE NO. (As shown on drawing
title and file number)

-ME-2-97

BURDEN SAMPLES TAKEN N/A

UNDISTURBED
N/A

14, TOTAL NUMBER CORE BOXES

S.NAME OF DRILLER
Scott Strigel

N/A

15. ELEVATION GROUND WATER 5

79.4

6. DIRECTION OF HOLE
XJ veRTICAL [JINCLINED

0.0

DEG. FROM VERT.

STARTED

16. DATE HOLE OCT 197

COMPLETED
OCT 197

7. THICKNESS OF OVERBURDEN

N/A

17. ELEVATION TOP OF HOLE

586.8

8.DEPTH DRILLED INTO ROCK

N/A

18. TOTAL CORE RECOVERY FOR BORING

N/A 7

19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE

10.0

ELEVATION DEPTH | LEGEND
[ b c

CLASSIFICATION OF MATERIALS

{Description)
d

7 _CORE
RECOV- | SAMPLE
ERY NO.

e f

BOX OR

weathering, etc.,

(Driling time, water loss, depth

REMARKS

if significant)

7
70077

584.8 __| 2.0

Medium stiff, dark brown, fine,
organic SILT, trace of gravel,
frioble, dry, some plont motter

507 1
0.
2
SS somple 0°
blows 3-4-4-3
2', upper 2'

2.0

5828 __| 4.0 Z.

Stiff, dork brown, fine, orgonic
SILT, trace of gravel becoming
moist in lower 0.5', with plant
7/ material slightly plastic

807
blows 3-7-4-6

AN
ocoMN

4.0

5808 __| 6.0

Soft, dark brown, fine, orgonic
SILT, trace of gravel, moist,
slight to moderately plostic

1007
blows 2-2-1-2

o s
coY

6.0

7272
579.8 __| 7.0 __|{245244)

Soft, dark brown, fine, organic
SILT, moist, moderately plostic,
trace of gravelat 0.9' down

1007 SS sample 6.0

blows 1-2-2-2

oo
co®

field pen 0.33

7.00

N
SR
N
2NN
DN

578.8 __| 8.0

77| changes to black, organic SILT,
with plant material

8.0

577.7 _{ 91

Soft, dark brown, fine, orgonic
SILT, moderately plastic, moist,
at 1.1 down silt becomes black

1007
blows 2-1-2-3

S
ooV

silt)
field pen. 0.25

silt)
9.1

plastic
576.8 ___|10.0

Soft, black, fine, orgonic SILT,
trace of sand, occasional garbage
(consisting of aluminum foil),
7/ with plant material, moderately

silt)

10.0'

End of Boring

water?7.7" after

bockfilled with
materiol

9
4-1/2" HSA, 3" Split Spoon
0 140* hommer, 30" drop
.0 boring backfiled 60-40
cement-ben%)onit% 8-I|ix 10' -

SS saomple 2.0' - 4.0

SS sample 4.0' - 6.0'

field torvane 0.19 tsf
field pen. 0.5 tsf

field torvane 0.75 tsf

SS saomple 8.0' - 10.0'

field torvone 0.10 tsf (brown

field torvane 0.2 tsf (block

field pen. 0.5 tsf (block

7.4',10 ond 20 minutes later

- 8.0

tsf

tsf

drilling,

native

ENG FORM

MAR 71 1836

(modified by GCA 1/94)

PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT
Milwoukee CDF, Milwaukee, WI

Attachment A

HOLE NO.
-ME-2-97

Page 17



Hole No. -ME-3-97

DIVISION

DRILLING LOG North Central

INSTALLATION
Detroit

SHEET
oF 1

1
SHEETS

1. PROJECT
Milwaukee CDF, Milwaukee, WI

10. SIZE_AND TYPE OF BIT N/A

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

2. LOCATION (Coordinotes or Station)

IGLD 55

12. MANUFACTURES'S DESIGNATION OF DRILL

3. DRILLING AGENCY
Coleman Engineering Compan

Diedrich D-50

13. TOTAL NO. OF OVER- DISTURBED UNDISTURBED

4. HOLE NO. (As shown on drawing
title ond file number)

-ME-3-97

BURDEN SAMPLES TAKEN N/A N/A

14. TOTAL NUMBER CORE BOXES N/A

5_NAME OF DRILLER
Scott Strigel

15. ELEVATION GROUND WATER 579.3

6. DIRECTION OF HOLE

XJ VERTICAL CJINCLINED 0.0

DEG. FROM VERT.

STARTED
OCT 197

COMPLETED

16. DATE HOLE OCT 197

17. ELEVATION TOP OF HOLE 585.8

7. THICKNESS OF OVERBURDEN N/A

18. TOTAL CORE RECOVERY FOR BORING N/A 7

8. DEPTH DRILLED INTO ROCK N/A

19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE 10.0

CLASSIFICATION OF MATERIALS
{Description)
d

ELEVATION
Q

DEPTH
b

LEGEND

REMARKS
(Driling time, woter loss, depth
wealhering, etc., if significant)

7 CORE
RECOV-
ERY NO.

e f

BOX OR
SAMPLE

Medium stiff, brown, fine,

//] organic SILT, shell frogments,
friable, dry, charcoaland plant
bits, slightly plastic

583.8 __| 2.0

407 1
0.0
2.0

4-1/2" HSA, 3" Split Spoon
140* hammer, 30" drop

SS sample 0' - 2.0’

blows 2-3-4-5

1st spoon had 0.7'recovery,
2nd spoon token 1" away

2.0'

Stiff, brown, fine, organic SILT,
friable, dry, slightly plastic,
with plant matter

5818 __| 4.0

757 SS sample 2.0' - 4.0'
blows 3-4-5-6

field torvone 0.3 tsf
field pen. 1.75 - 2.0 tsf

N
coW

4.0

Stiff, brown, fine, organic SILT,
with plant material, shell
frogments, cinders, charcoal,
slightly plastic, dry

579.8 __| 6.0

807 SS sample 4.0' - 6.0'
blows 3-4-5-4

field torvane 0.4 tsf
field pen. 1.5 tsf

o
oo

Medium stiff, brown, fine,

579.6 __| \u.ganic SILT, with cinders

6.2

1007 SS sample 6.0' - 8.0
blows 2-3-2-4

field torvane 0.21 tsf

oo
oo™

6.2" /

7] at 0.2 down becomes medium
/] stifi, gray, fine, organic SILT,
trace of gravel, plus shell
fragments, slightly plostic

577.8 __]

field pen 0.75 tsf

8.0’

Soft, gray, fine, organic SILT,
plastic, becoming clayey at
bottom 0.8, occasional garbage
(consisting of plastic wrap)

575.8 |

957 SS sample 8.0' - 10.0'
blows 1-1-2-2

field torvane 0.26 tsf
field pen. 0.5 - 0.75 tsf

S
oo

40 minutes ofter drilling,
woter at 6.5

10.0'

End of Boring

boring backfilled 60-40
cement-bentonite mix 10' -
2', upper 2'backfilled with
native material

ENG FORM
MAR 71

PREVIOUS EDITIONS ARE OBSOLETE.
(modified by GCA 1/94)

1836

Attachment A

HOLE NO.
-ME-3-97

PROJECT
Milwoukee CDF, Milwoukee, WI

Page 18



Hole No. -ME-4-97

DIVISION INSTALLATION SHEET 1
DRILLING LOG  |\North Central Detroit oF 1 swEers
1. PROJECT 10. SIZE_AND TYPE OF BIT N/A
Milwaukee CDF, Milwaukee, WI 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) IGLD 55
12. MANUF ACTURES'S DESIGNATION OF DRILL
3. DRILLING AGENCY Diedrich D-50
Coleman Engineering Compan 13. TOTAL NO. OF OVER- DISTURBED UNDISTURBED
4.r|;|IOLE :IO'.'I(AS shbov:r)\ on drawing ME-4-97 BURDEN SAMPLES TAKEN N/A N/A
itle on e number - - -
S NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES N/A
Scott Strigel 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 16. DATE HOLE STARTED COMPLETED
[X] VERTICAL CJINCLINED 0.0 DEG.FROM VERT. | OoCT 197 OoCT 197
17. ELEVATION TOP OF HOLE
7. THICKNESS OF OVERBURDEN N/A o1 5884
5 DEPTH DRILLED INTO ROCK N/A 18. TOTAL CORE RECOVERY FOR BORING N/A
19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 10.0
CLASSIFICATION OF MATERIALS # CORE | BOX OR X REMARKS
ELEVATION DEPTH | LEGEND (Description) RECOV- | SAMPLE | (Driling time, woter loss, depth
P ERY NO. weathering, etc., if significant)
Q b < d e f q
Medium, brown, fine to medium 657 1 4-1/2" HSA, 3" Split Spoon
SANDY SILT, some grovel, dry 0.0 140* hammer, 30" drop
2.0
7.7 ) 0.7 SS somple 0'- 2.0'
587.7 107 " blows 7-11-13-14
////////// Medium, dark brown, orgonic SILT,
/////////// with gravel, dry, friable
//////
YA
///////
////////,/
7077,7
%
75727, 20
586.4 __{ 2.0 4274, .
5755 7 ' .
/////////// Very stiff, dork brown, fine, 8oz 220 ngssans'\!plae_g%ﬁ 40
772742 organic SILL.friable, dry, with : :
70577, . d 4.0 field torvone 0.43 tsf
/,////;// wood pieces, becoming dork brown field pen. 2.8 tsf
////////// to block 0.6' down T
557577
//////
7
(577
//////
/
7707
%
71577,
//////
0924
% .
584.4 a0 _ 122772 4.0
95524 R . R 1007 3 SS somple 4.0'- 6.0
//////////// Stitf, dork brown, fine, organic 4.0 blows 797-8-11 0
/////////,/ SILT, with cinders, trace of 6.0 field torvane 0.40 tsf, 0.55
//////;/ gravel, friable, dry, slightly tsf
/////////// plastic field pen. 1.75 tsf
924
255
L7
////////’;/// Stiff, black, fine, orgonic SILT,
///////, with trace of gorboge (consisting
//////// of cinders, possible small metal
/,////,/// fragments), slightly plastic,
/////////,/ frioble, dry
75574
7
582.4 __| 6.0 72277 6.0
777000 . - - 1007 2 |SS somple 6.0'- 8.0'
//////////// Spff. I?Iack. fine organic SILT,_ - 6.0 blows 5?4.5.5
//////////,/ :nth cinders, moderately plastic, 8.0 field torvane 0.49 tsf, 0.45
1504 ry tsf
70577 S
////////’//,/ field pen 1.25 tsf
///////
i
///////
A
745745
%4/92%
AN
2%
)
580.4 __| 8.0 727025 8.0
. T . 1007 .0" - 10.0
Medium stiff, fine, organic SILT, 00 850 anssur;Plze_“B_g 10.0
with plont ports ond cinders, 10.0 field torvane 0.35 tsf, 0.36
plastic, dry : tsf !
field pen. 1.0 tsf
578.9 9.5 95
k '_ Loose, gray, fine SILTY_SAND, dry
578.4 __|10.0 0.0
boring backfilled 60-40
cement-bentonite mix 10’ -
2', upper 2'backfilled with
End of Boring native material
ENG FORM 1836  PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.
MAR 71 {modified by GCA 1/94) Milwoukee CDF, Milwoukee, Wi -ME-4-97
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Hole No.

-ME-5-97/

DIVISION

DRILLING LOG

North Central

INSTALLATION
Detroit

SHEET 1
OF 1 SHEETS

1. PROJECT
Milwaukee CDF, Milwaukee, WI

10. SIZE_AND TYPE OF BIT N/A

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

2. LOCATION (Coordinates or Station)

IGLD 55

12. MANUFACTURES'S DESIGNATION OF DRILL

3. DRILLING AGENCY
Coleman Engineering Compan

Diedrich D-50

13. TOTAL NO. OF OVER- DISTURBED

4. HOLE NO. (As shown on drawing
title ond file number)

BURDEN SAMPLES TAKEN N/A

UNDISTURBED
N/A

-ME-5-97

5_NAME OF DRILLER
Scott Strigel

14. TOTAL NUMBER CORE BOXES

N/A

15. ELEVATION GROUND WATER

6. DIRECTION OF HOLE
XJ veRTICAL JINCLINED

0.0

STARTED
16. DATE HOLE OCT 6 97

DEG. FROM VERT.

COMPLETED
OCT 6 97

7. THICKNESS OF OVERBURDEN

17. ELEVATION TOP OF HOLE
N/A

587.9

8. DEPTH DRILLED INTO ROCK

18. TOTAL CORE RECOVERY FOR BORING
N/A

N/A z

19. SIGNATURE OF INSPECTOR

9. TOTAL DEPTH OF HOLE

10.0

ELEVATION

] b c

DEPTH LEGEND

CLASSIFICATION OF MATERIALS

7 CORE
(Description) REECROYV-

d e

B80x OR
SAMPLE
NO.

f

(Drilling time, water loss, depth
weathering, etc., if significant)

REMARKS

585.9 |

Very stiff, dark brown, organic
7 SILT, crumbly, dry, some graovel, 0
trace of sand,slightly plastic, 2
7] dry, with cinders

50% 1
.0
.0

4-1/2" HSA, 3
140* hommer,

SS somple 0'
blows 6-8-17-

2.0

Z
2.0 157441
'/

5839 __| 4.0

Very stiff, dark brown, organic
/7] SILT. crumbly, dry, with gloss,
,/ metol debris, brick pieces
%

407
blows 9-20-10

an
ooN

4.00

5819 __| 6.0

// no recovery, refer to boring
,/ ME-5A-97

[Y3

o
ooY

NN
W
\\

5799 __] 8.0

//)no recovery, refer to boring
'/ /| ME-5A-97

[\

o
oco*

8.0

577.9 ___|10.0 Z

Medium stiff, gray, organic SILT,

// moist, plastic, with shell

//;// fragments and orgonic material
7

1007
blows 3-2-3-4

S»
ocov

field pen. 0.75

10.0°

End of Boring

SS somple 2.0' - 4.0'
pocket pen. 2.0 tsf

SS somple 4.0' - 6.0
blows 4-3-4-5

SS somple 6.0 - 8.0'
blows 3-4-5-5
material was within the ouger

SS somple 8.0' - 10.0

field torvane 0.31 tsf

boring backfilled 60-40
cement-bentonite mix 10’ -
2', upper 2'backfilled with
native material

" Split Spoon
30" drop

- 2.0
16

-7

tsf

ENG FORM
MAR 71

1836
tmodified by GCA 1/94)

PREVIOUS EDITIONS ARE OBSOLETE.

PROJECT
Milwoukee CDF, Milwaukee, Wi

Attachment A

HOLE NO.
-ME-5-97

Page 20



Hole No. -ME-5A-97
DIVISION INSTALLATION SHEET 1
DRILLING LOG North Central Detroit |0F 1 SHEETS
1. PROJECT 10. SIZE_AND TYPE OF BIT N/A
Milwaukee CDF, Milwaukee, WI 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) IGLD 55
12. MANUF ACTURES'S DESIGNATION OF ORILL
3. DRILLING AGENCY Diedrich D-50
Coleman Engineering Compan 13. TOTAL NO. OF OVER- DISTURBED UNDISTURBED
4.‘HOLE NO. (As shown on drowing BURDEN SAMPLES TAKEN N/A N/A
5":‘;:":);"&?:2:’” “ME-5A-97 14, TOTAL NUMBER CORE BOXES N/A
Scott Strigel 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE 6. DATE HOLE |STARTED |COMPLETED
[X] VERTICAL [JINCLINED 0.0 DEG. FROM VERT. | . OCT 6 97 OCT 6 97
17. ELEVATION TOP OF HOLE 587.8
7. THICKNESS OF OVERBURDEN N/A
3. DEPTH DRILLED W70 ROCK N/A 18. TOTAL CORE RECOVERY FOR BORING N/A 2
. 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 8.0
7 CORE | BOX OR REMARKS
ELEVATION DEPTH | LEGEND CLASSIFICATION, O,F I)‘ATERIALS RECOV- | SAMPLE | (Driling time, water loss, depth
(Description ERY NO. wealhering, etc., if significont)
Q b c d e f
. 4-1/2" HSA, 3" Split Spoon
No sampling conducted 0.0' to 140* hommer, 30" drop
4.0' relocated 6.0' +/- west of
boring ME-5-97 to attemp
recovery of the 4.0'- 8.0'
zone
boring augered to 4.0' deep
prior to sampling
583.8 4.0 4.0
/47/274 Soft, brown, orgonic SILT, with _ 857 3 SS sample 4.0' - 6.0
5836 42 arovel 40 |blows 2-2-2-2
////////// \ 4.2' [ 6.0 |field torvane 0.19 tsf
/7772, Soft. dark groy to block, field pen. 0.75 tsf
//////// organic, clayey SILT, with
/////////// shells, plostic, moist
A%
77, ///
v
157077
//////
A%
745742
////////
YA
7 \
581.8 __| 6.0 7240077 6.0
/574, 407 4 SS sample 6.0" - 8.0"
/////////// Medium stiff to_stiff, dark gray, 6.0 blows 4_p4_4_5
//////,/, organic, clayey SILT, moist, 8.0 |[field torvane 0.19 tsf
////,/;/ plastic, with shell fragments, field pen. 0.41 tsf
//////// occasional gorbage (consisting of
/47/4,) rubber band frogments)
755007
//’//////’f/
(577
//////
A
YA
(777077
2527
(77
SN,
557457
//////
24 .
579.8 __| 8.0 __ Y104257 8.0
End of Boring
boring backfilled 60-40
cement-bentonite mix 8' - 2',
upper 2' backfilled with
native material
ENG FORM ;335  PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.
MAR 71 (modified by GCA 1/94) Milwaukee CDF, Milwoukee, WI -ME-5A-97

Attachment A
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Hole No.

-ME-6-97

DIVISION

DRILLING LOG North Central

INSTALLATION
Detroit

SHEET
of 1

1
SHEETS

1. PROJECT
Milwaukee CDF, Milwaukee, WI

10. SIZE AND TYPE OF BIT N/A

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

2. LOCATION (Coordinates or Station)

IGLD 55

12. MANUFACTURES'S DESIGNATION OF DRILL

3. DRILLING AGENCY
Coleman Engineering Compan

Diedrich D-50

13. TOTAL NO. OF OVER- DISTURBED

4. HOLE NO. (As shown on drawing
title ond file number)

-ME-6-97

BURDEN SAMPLES TAKEN N/A

UNDISTURBED
N/A

5. NAME OF DRILLER
Scott Strigel

14. TOTAL NUMBER CORE BOXES

N/A

15. ELEVATION GROUND WATER

6. DIRECTION OF HOLE

X] VERTICAL CJINCLINED 0.0 DEG. FROM VERT.

STARTED

16. DATE HOLE OCT 6 97

COMPLETED
OCT 6 97

7. THICKNESS OF OVERBURDEN N/A

17. ELEVATION TOP OF HOLE

589.0

8. DEPTH DRILLED INTO ROCK N/A

18. TOTAL CORE RECOVERY FOR BORING

N/A z

0. TOTAL DEPTH OF HOLE 10.0

19. SIGNATURE OF INSPECTOR

CLASSIFICATION OF MATERIALS
(Description)
d

ELEVATION

DEPTH
b

LEGEND

74 CORE
RECOV-
ERY
e

BOX OR
SAMPLE
NO. weathering, etc.,

f

(Drilling time, water loss, depth

REMARKS

if significant)

Hard, dark brown, organic SILT,
with gravel, dry, crumbly, many
rootlets

587.0 _| 2.0

807 1

0.
2.

4-1/2" HSA, 3'
140* hommer,

0
(4]

blows 9-13-19-

2.0

Very stiff, dark brown, organic
SILT, with woody materiol and
some grovel, dry, crumbly,
slightly plastic, between 0.6' -
0.7'lorge light gray, stone
sompled (road gravel)

585.0 __| 4.0

607

AN
ooWN

Medium stiff, dark brown, organic
SILT, dry, crumbly, with gravel,
roken glass

5848 ___| 42

oK

757
blows 4-5-5-5

o
ocoY

oz |

field pen. 1.5 t:

moist, plastic, with wood debris

5830 __| 6.0

Stiff, gray, orgonic SILTY CLAY,

6.0

Medium stiff, brown, organic
SILT, with cinders

582.5 _| 6.5

657
blows 3-2-3-3

oo
oco®

6.5 silt)

Medium stiff, gray, orgonic SILT,
with organic materiol ond shells,
moist, plastic

581.0 __] 8.0

field pen. 1.5 t:
silt)

8.0

Medium stiff, gray, clayey,
organic SILT, with gravel, moist,
plastic

579.0 _{10.0

607
blows 2-3-2-5

ocov

field pen. 0.25

10.0°

End of Boring

cement-bentoni

native material

SS somple 0'- 2.0’

SS somple 2.0' - 4.0'
blows 7-8-10-11

SS somple 4.0' - 6.0"
field torvane 0.29 tsf

SS somple 6.0' - 8.0'

field torvane 0.39 tsf (brown

SS somple 8.0' - 10.0'

field torvane 0.13 tsf

boring backfilled 60-40
2', upper 2'backfilled with

' Split Spoon
30" drop

20

sf

sf (brown

tsf

ite mix 10' -

ENG FORM
MAR 71

PREVIOUS EDITIONS ARE OBSOLETE.
¢modified by GCA 1/94)

1836

PROJECT
Milwoukee CDF, Milwaukee, Wi

Attachment A

HOLE NO.
-ME-6-97

Page 22



Hole No. -ME-7-97

DIVISION

DRILLING LOG North Central

INSTALLATION
Detroit

SHEET 1
OF 1 SHEETS

1. PROJECT
Milwaukee CDF, Milwaukee, WI

10. SIZE AND TYPE OF BIT N/A

2. LOCATION (Coordinates or Station)

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

IGLD 55

3. DRILLING AGENCY
Coleman Engineering Compan

12. MANUFACTURES'S DESIGNATION OF DRILL
Diedrich D-50

4. HOLE NO. (As shown on drawing
title ond file number)

-ME-7-97

DISTURBED
N/A

UNDISTURBED
N/A

13. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKEN

5.NAME OF DRILLER
Scott Strigel

14. TOTAL NUMBER CORE BOXES N/A

15. ELEVATION GROUND WATER

6. DIRECTION OF HOLE

[XJ VERTICAL CJINCLINED 0.0 DEG. FROM VERT.

STARTED
OCT 6 97

COMPLETED

16. DATE HOLE OCT 6 97

7. THICKNESS OF OVERBURDEN N/A

17. ELEVATION TOP OF HOLE 587.8

8. DEPTH DRILLED INTO ROCK N/A

18. TOTAL CORE RECOVERY FOR BORING N/A 2

9. TOTAL DEPTH OF HOLE 10.0

19. SIGNATURE OF INSPECTOR

CLASSIFICATION OF MATERIALS
ELEVATION | DEPTH | LEGEND (Description

Q b [ d

7 CORE
RECOV-
ERY
e

BOX OR
SAMPLE
NO.

f

REMARKS
(Driling time, woter loss, depth
weathering, etc., if significant)
9

Very stiff, dark brown, organic
SILT, with cinders, friable, dry,
slightly plastic, occasional
gorbage {consisting of cinders,
plastic wrap frogments ond glass
shards)

585.8 __| 2.0 A

707 1
0.0
2.0

4-1/2" HSA, 3" Split Spoon
140* hammer, 30" drop

SS sample 0'- 2.0'
blows 7-9-8-8
field pen. 2.75 - 3.0 tsf

2.0

Stiff, dork brown, orgonic SILT,
with wood material, slight to

/] medium plastic, dry, with black
organic silt inclusions in lost
0.3' of somple

583.8 _| 4.0

507 SS sample 2.0' - 4.0
blows 5-5-7-7

field torvane 1.0 tsf
field pen. 0.45 tsf

N
ocoW

4.0

Medium stiff, dark brown, organic

583.6 | SILT, frioble, dry

4.2

X
N
N
N
AN

457 SS sample 4.0' - 6.0
blows 4-4-3-3

field torvane 0.15 tsf (gray

o»
oo¥v

s2 ||

Soft, dark gray, clayey, organic
SILT, moist, plastic, with woody
pieces

581.8 _| 6.0

silt layers)
field pen. 0.25 tsf (gray
silt layers)

6.0

~/|Medium stiff, dork gray, clayey
organic SILT, moist, plostic

579.8 __| 8.0

357 SS sample 6.0' - 8.0"
blows 2-2-3-3

field torvane 0.15 tsf
field pen. 0.25 tsf

Qoo
co®

8.0

2, Soft, dark gray to black, clayey,
organic SILT. moist, plastic,
/%7/] with wood debris, occasionol
gorbage {consisting of aluminum
7774 foil fragments)

577.8 _]10.0

70% SS sample 8.0' - 10.0'
blows 2-1-2-1

field torvane 0.9 tsf
field pen. 0.25 tsf

S
oo

10.0°

End of Boring

boring backfilled 60-40
cement-bentonite mix 10' -
2', upper 2'backfilled with
native material

ENG FORM
MAR 71

PREVIOUS EDITIONS ARE OBSOLETE.
(modified by GCA 1/94)

1836

Attachment A

PROJECT HOLE NO.
Milwoukee CDF, Milwoukee, WI -ME-7-97
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Hole No. -ME-8-97

DIVISION INSTALLATION SHEET 1
DRILLING LOG North Central Detroit oF 1 sHeEETS
1. PROJECT 10. SIZE AND TYPE OF BIT N/A
Milwaukee CDF, Milwaukee, WI 1. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinales or Station} IGLD 55
12. MANUF ACTURES'S DESIGNATION OF DRILL
3. DRILLING AGENCY Diedrich D-50
Coleman Engineering Compan 13. TOTAL NO. OF OVER- DISTURBED UNDISTURBED
4. HOLE NOf. {As shown on drawing ME-8-97 BURDEN SAMPLES TAKEN N/A N/A
title ond fil ber) -ME-8-
5 L‘:M:"OF';RT:;:' 14. TOTAL NUMBER CORE BOXES N/A
Scott Strigel 15. ELEVATION GROUND WATER 579.4
6. DIRECTION OF HOLE 16. DATE HOLE STARTED COMPLETED
[X]VERTICAL CJINCLINED 0.0 DEG. FROM VERT. | OCT 7 97 oCT 7 97
17. ELEVATION TOP OF HOLE 586.1
7. THICKNESS OF OVERBURDEN N/A
18. TOTAL CORE RECOVERY FOR BORING N/A 2
8. DEPTH DRILLED INTO ROCK N/A
19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 10.0
CLASSIFICATION OF MATERIALS 7 CORE | BOX OR L REMARKS
ELEVATION DEPTH | LEGEND (Description) RECOV- | SAMPLE | (Driling time, water loss, depth
P ERY NO. weathering, etc., if significant)
o b c d e f ]
Stiff, brown, organic SILT, with 907 1 4-1/2" HSA, 3" Split Spoon
rootlets, cinders 0.0 140* hammer, 30" drop
2.0
0.6'
585.5 0.6 y SS somple 0'- 2.0'
Medium, brown SILTY SAND gt 1.2' blows 5-5-5-6
and 1.4', thin, gray silt seams
each about 0.1
Loose, brown SAND, with silt
2.2 757 2 SS somple 2.0'- 4.0'
583.9 2.2 Pe z
Soft, groy SILTY_SAND. moist, 2.0 |blows 3-2-3-2
583.6 25 slightly plostic 4.0
~1\ 2.5 ||
J'|Loose, dark gray SILTY SAND, with
*.| orgonics, cinders, siltier from
0.9' to 1.1 down
582.1 a0 __ L)) 40
. 1007 3 SS somple 4.0' - 6.0
/////////// Very .soft. dark gray to black, 4.0 blows 1/p12"-1/12"
/4074, organic SILT, lower 0.4' wet, fiell r 1 f
7457 . ; 6.0 eld torvane 0.12 ts
/////,///;// rest moist, top 0.3' with sand field pen. 0.25 tsf
924
//////
7077,
2%
7%,
///////
7707,
7
157507
//////
/977
A .
580.1 __| 6.0 724772 6.0
Y825/ (074 4 SS sample 6.0' - 8.0
/////////// Very soft, block, organic SILT, 6.0 |blows 1/p12--.1.3
///////// wet, plastic, with sond 8.0 |field torvone 0.04 tsf
579.5 {5.6 /////;, 6.6 field pen. 0.5 tsf
== //////// f .
=+ 770007 Very soft, gray, organic SILT, ____
///////, wet, plastic, lost 0.2" with silt
/////////;// ond shell material
924
//////
/07
702054,
9249
71277,
2777
%% 8.0
578.1 8.0 747, i
//////// Very soft, gray to black SILT, 907 5 SS somple 8.0' - 10.0'
727772 wet. plostic 8.0 |blows 1-2-2-2
577.7 8.4 __Y/701771 8.4' 10.0
1] Loose, groy SILTY SAND, fine, water ot 6.8, 5 minutes ofter
- | saturated boring
576.1 __[10.0 10.0'
boring backfilled 60-40
cement-bentonite mix 10' -
End of Boring 2', upper 2' backfilled with
native material
ENG FORM  1g2¢  PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE No.
MAR 71 (modified by GCA 1/94) Milwoukee CDF, Milwoukee, WI -ME-8-97
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Hole No. -ME-9-97
DIVISION INSTALLATION SHEET 1
DRILLING LOG North Central Detroit OF 1 sHEETS
1. PROJECT 10. SIZE_AND TYPE OF BIT N/A
Milwaukee CDF, Milwaukee, WI 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) IGLD 55
12. MANUF ACTURES'S DESIGNATION OF DRILL
3. DRILLING AGENCY Diedrich D-50
Coleman Engineering Compan 13. TOTAL NO. OF OVER- DISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing ME-9-97 BURDEN SAMPLES TAKEN N/A N/A
title ond file number) - -9-
S NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES N/7A
Scott Strigel 15. ELEVATION GROUND WATER
6. DIRECTION OF HOLE STARTED COMPLETED
16. DATE HOLE
[XJ VERTICAL CJINCLINED 0.0 DEG. FROM VERT. ocT 7 97 oCcT 7 97
17. ELEVATION TOP OF HOLE 584.6
7. THICKNESS OF OVERBURDEN N/A
3. DEPTH DRILLED INTO ROCK N/A 18. TOTAL CORE RECOVERY FOR BORING N/A 7
- 19. SIGNATURE OF INSPECTOR
9. TOTAL DEPTH OF HOLE 10.0
CLASSIFICATION OF MATERIALS 7 CORE [ BOX OR o REMARKS
ELEVATION DEPTH | LEGEND (Description) RECOV- | SAMPLE | (Driling time, woter loss, depth
escription ERY NO. weathering, elc., if significant
Q b [ d e f q
/////// Stiff, brown, organic SILT, mqny. 707 1 boring relocated 20’ west of
//////// rootlets, dry, slightly plostic, 0.0 staked locating due to ditch
/////////// with gravel 2.0 and lorge concrete debris
7
//,//’//,//’ 4-1/2" HSA, 3" Split Spoon
///////, 140+ hommer, 30" drop
/////////// SS somple 0' - 2.0
//////// blows 5-6-7-8
////////,’ field pen. 3.0 tsf
702727,
77270,7
7757
//////
7755755
/50057
/57 '
582.6 __| 2.0 //’///”/ 2.0
/ 1007 2 SsS le 2.0' - 4.0'
////////////// Stiff, brown, organic SILT, with 2.0 b|°wss°TP7e_7.8
% fine sand in lower 0.5' : i
582.1 2.5 ///////// 2.5 4.0 ;llcl-:tl;:i torvone 0.4 tsf (brown
/07 3
///////////// Stiff, dark gray, orgonic SILT, ;I"e:;‘l pen. 2.0 tsf (brown
////////////,/ moist, plastic, with gravel field torvane 0.25 tsf (gray
/5074, silt)
////////////// field pen. 2.5 tsf (gray
A silt)
7
///////
/7]
%% w0
580.6 | 4.0 __[777277/) :
/4772, Medium stiff, brown, organic 957 3 SS somple 4.0'- 6.0
/077 . .
580.3 4.3 7727424 SILT, dry, slightly plostic 4.0 blows 3-2-3-3
i ==\ 4.3 ] 6.0 field torvone 0.3 tsf
~_—|Medium stiff, gray, organic SILT, field pen. 0.75 tsf - 1.0 tsf
—| organics, occosional garbage
(consisting of aluminum foil
fragments), mottled with black
organic inclusions
578.6 __| 6.0 iy 6.0
] 1057 4 SS sample 6.0' - 8.0"
|— —{ Soft, gray, cloyey SILT, trace of 6.0 blows 2-1-2-2
|— — g_rovel. moist, plastic, trace of 8.0 field torvane 0.15 tsf
— — —fine sond field pen. 0.25 tsf
576.6 8.0 8.0
. 907 5 SS sample 8.0' - 10.0
Soft, gray, cloyey SILT, moist 8.0 blows 1,":2--_1.1
plastic 10.0 field torvane 0.07 tsf
(cloyey silt)
|— — - field pen. 0.25 tsf (cloyey
I 8.9 silt)
575.7 _| 8.9 -
Very soft, light gray, SILTY
CLAY, wet, plostic
574.6 __[10.0 __[— — - 0.0
muddy bottom, no water
End of Boring
boring backfilled 60-40
cement-bentonite mix 10' -
2', upper 2' backfilled with
native material
ENG FORM 1836  PREVIOUS EDITIONS ARE OBSOLETE. PROJECT HOLE NO.
MAR 71 (modified by GCA 1/94) Milwoukee COF, Milwoukee, WI -ME-9-97
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Hole No. MIL-1-95

DR"_LING LOG ‘DIVISlON INSTALLATION SHEET 1
OF 3 SHEETS
1. PROJECT 10. SIZEAND TYPEQF BIT __ 3-1/4" x 6-1/2" HSA
Milwaukee CDF 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Coordinates or Station) IGLD (LWD 576.8)
N 372,500.000 E 2,564,800.000 12. MANUFACTURES'S DESIGNATION OF DRILL
3. DRILLING AGENCY Diedrich D-50
Coleman Engineering Company 13. TOTAL NO. OF OVER- DISTURBED : UNDISTURBED
4. HOLE NO. [As shown on drawing BURDEN SAMPLES TAKEN 19 : 0
titls and file number) MIL-1-85 '
5. NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES -
Scott Strigel 15. ELEVATION GROUND WATER 11.8
6. DIRECTION OF HOLE i STARTED { COMPLETED
18. OLE H i
[XIveRTIcAL  []INCLINED 0.0 DEG. FROM VERT. RATEN i JUL2095 ¢ JUL 2085
17. ELEVATION TOP OF HOLE 13.3" +/-
7. THICKNESS OF OVERBURDEN Unknown
8. RECOV BORING
8. DEFTH DRILLED INTO ROGK 0.0 18. TOTAL CORE RECOVERY FOR NG 0%
19. NATUREOF INSPEGTOR
9. TOTAL DEPTH OF HOLE 50.0 - é_ ;Eg,{, (o 47
SSIFICA MA % CORE | BOX DR REMARKS
ELEVATION | DEPTH | LEGEND oA ‘[;r:::f Oi:n] ERIALS RECOV- | SAMPLE [Drilling time, water loss, depth
Pt ERY NO. weathering, ete., if significant]
- a b [ d [}
0.0't0 0,6' +/- 78% §5-1 | 3/9/19
7" Topsoil 0.0 |N=28
—| 08 : 1.5 |14/18"
0.9 1T T]06 ta 1.0 %L 3
s 7]\SAND, fine to coarse, medium dense,
" {lprown, silty, moist, with gravel
SAND, fine to medium grained, medium 67% 513'52 iu;gﬁ ¢
dense, brown, silty, moist, with gravel a0 12_” a
i 1| SAND, fine to medium grained, medium 57% 853 | 11/10/4
| 25 |7 |- .| dense, brown, silty, moist, with gravel 20 |IN=14
8.5 10 6.0' +/- 4.5 |12/18"
CLAY, plastic, soft, sandy, silty, gray,
maoist
67% SS-4 | 4/314
4.5 |N=7
6.0 Penetrometer = 1.5 TSF
12118
Torvane = 0,70 TSF
—1 8.0
6.0'ta 7,5 4/ 78% S5-5 | 2/2/5
ILT, nen-plastic, moist, gray, sandy 5.0 14/18"
; 7.5 Torvane = 0.75 TSF
1 75 _ .
7.5 to 8.8" +/- 89% 85-6 10/15/27
CLAY, plastic, medium dense, sandy, 7.5 | Penetrometer = 3.0 TSF
moist, brown 9.0 | Cobbles and Boulders at 8,2' - 9.7'
and 9.7' - 11.8"
8.8 16/18"
1 B o T =1.
8.8 10140 +]- o gTONITE ® il B
GRAVEL, fine to coarse grained, 100% 58-7 60!44{50-0 Bouncing
sub-rounded to sub-angular, light brown, 9.0 112112
sandy, moist 10.0
50-0" Bouncing
Mo Sample Recovery
33% $8-8 1211412
12.0 |6/18"
13.5 |
56% SS-9 | 40/92/100-3"
_ 1140 o 13.5 [10/18"
1114.0" 0 18.5' +/-. 14.7
1 BAND, fine to eoarse grained, very dense,
. | black, silty, gravelly, wet =
f 56% | SS-10 | 17/42/38
15.0 10/18"
| 16.5
17| SAND, fine to coarse grained, very dense,
17| black, silty, gravelly, wet
T 67% | 55-11 | 74/85/88
16.5 |12/18"
: 18.0
SAND, fine to eoarse grained, very dense, |
black, silty, gravelly, with cinders, slag, |
f Yot 58% | S5-12 | 24/33/36/33
1185 - _ 18.0 |14/24"
l 185" to 26.0" +/- 20.0
; ~| SAND, fine to medium grained, dense, |
| black, wet, with gravel, cinders and slag "
. L -
ENG FORM rrevious eoriAttgchmen PROJECT E%ﬁm.
MAR 71 1836 Imadified by GCA 1/94) | Milwaukee CDF | MIL-1-85




Hole No. MIL-1-95

DRILLING LO Gl DIVISION lrnsmmrlon ISHEEE SHEEFS

314" X 6-1]2" H3A

3. DRILLING AGENCY
Coleman Engineering Compan
4. HOLE NO. {As shown on drawing

7. THICKNESS OF OVERBURDEN Unknown
8. DEPTH DRILLED INTO ROCK 0.0

OF
1. PROJECT 10. SIZE AND TYPE OF BIT
Milwaukes CDF 11. DATUM FOR ELEVATION SHOWN (TBM or MSLJ
2. LOCATION [Coordinates or Station) IGLD (LWD 576.8) =

N 372,500.000 E 2,564,800.000 12. MANUFACTURES'S DESIGNATION OF DRILL -
o —rm Y E £,004,800.000

Diedrich D-50
13. TOTAL NO. OF OVER-
BURDEN SAMPLES TAKEN 19 : 0

g_“f,;;":c’,";;':;ff_’;;} e MO Y9% 14. TOTAL NUMBER CORE Boxes .
Scott Strigel 15. ELEVATION GROUND WATER 11.8
8. DIRECTION OF HOLE [STARTED COMPLETED
[XIVERTICAL  []INCLINED _ 0.0 DEG. FROM v, | | DATE HOLE i JUL2095 | JuL 2095
17. ELEVATION TOP OF HOLE 13.3" +/-

18. TOTAL CORE RECOVERY FOR BORING 0%

i DISTURBED

{ UNDISTURBED

—_—

— Y]

19. S IATURE, OF INSPECTOR
9. TOTAL DEPTH OF HoLE 50.0 { (_'-',5,6 e blecf
CLASSIFICATION OF MATERIALS BOX OR | —— REMARKS
T Lo SAMPLE (Drilling time, water loss, depth
ELEVATION DE: H | LEGEND (Description) NP_ weathering, etc., if significant)
a c d
D §5-13 | 35/50/29 —
20.0 [18/18"
SAND, fine to medium grained, densa, 215 /
black, with gravel, cinders, slag, pieces of
metal, wet
] ) 50 500 ik §5774 | 319110
CLAY, medium plastic, medium stiff, silty, 25.0 | Penetrometer = 1.75 TSF
light gravish brown, wet ' 26.5 |18/18"
% Tervane = 0,90 TSF
CLAY, medium plastic, medium stiff, silty, S5-16 | 8/10/14
ight grayish brown, wet 80.0 | Penetrometer = 1.50 TsF
316 |18/18"
‘Turvane = 0.90 TsF
CLAY, medium plastic, medium stiff, 100% | S‘;ﬁﬁ_! 5/8/9
7 sandy, silty, light grayish brown, wet | 35.0 | Penstrometer = 0.75 TSF
36.5 18/18"
‘Torvane = 0.55 TSF
— |
} |
| .
i |
| I| .|
ENG FORM PREVIOUS EDITIONS ARE OBSOLETE. | PROJECT | HOL.
MAR 71 1836 Imodified by GCA 1/94) A Milwaukee CDF Page2/:s
ttachment

_—
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Hole No. MIL-1-95

DRILLING LOG |>"™"

INSTALLATION SHEET 3
OF 3 SHEETS

1. PROJECT
Milwaukee CDF

10. SIZEAND TYPEOF BIT _ 3-T/4™ x 6-172" HSA

2. LOCATION [Coordinatas or Station)
N 372,500.000 E 2,564,800.000

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
IGLD (LWD 576.8)

3. DRILLING AGENCY

12. MANUFACTURES'S DESIGNATION OF DRILL
Diedrich D-50

Coleman Engineering Company

13. TOTAL NO. OF OVER- : DISTURBED UNDISTURBED

4. HOLE NO. [As shown on drawing i BURDEN SAMPLES TAKEN 19 0
titla and file nurmber) MIL-1-95 14. 70T -
5. NAME OF DRILLER = 4, AL NUMBER CORE BOXES -
Scott Strigel 15. ELEVATION GROUND WATER 11.8
6. DIRECTION OF HOLE 18. DATE HOLE i STARTED §CDMPLETED
[X]VEATICAL [ ] INCLINED 0.0 DEG. FROM VERT. | i JUL2095 | JUL 20895
17. ELEVATION TOP OF HOLE 13.3" +/-
7. THICKNESS OF OVERBURDEN Unknown 2 ¢
£ ING
P P R e 0.0 18. TOTAL CORE RECOVERY FOR BOR 0%
19. SIGNATURE OF,INSPECTOR
9. TOTAL DEPTH OF HOLE 50.0 & &(}L’:{:gé
CLA N % CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND SS|F|C?DT]O . ?F TATEH‘ALS RECOV- | SAMPLE [Drilling time, water loss, depth
: eEariphion) ERY NO, weathering, ete., if significant)
a b c d o f g
100% | SS-17 | 14/14/22
’ ’ . 40.0 | Penet ter = 2.0 TSF
CLAY, medium plastic, stiff, sandy, silty, 415 1%??;'“& o
some gravel, wet, light grayish brown Torvane = 1.45 TS5F
% 100% | S5-18 | 18/21/26
y B ) 45.0 |N=47
CLAY, medium plastic, stiff, sandy, silty, 46.5 | Penetrometer = 2.0 TSF
some gravel, wet, light grayish brown 18/18"
% Torvane = 0,90 TSF
[
100% | SS-19 | 14/20/24
_ ; . E 485 | N=44
CLAY, medium plastic, stiff, sandy, silty, 50.0 | Penetromeater = 2.0 TSF
some gravel, wet, light 8/18"
grayish brown Torvane = 0.90 TSF
__|50.0
< Borehole Backfilled With Chipped
End of Boring Bentonite 50.0" - 0.0'
|

Mo 1836 PO o ANEERNENt A

PROJECT L s
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Hole No. MIL-2-95

DRILLING LOG ™™™ ETALLATION SHEET 1
OF 1 SHEETS
1. PROJECT 10. SIZEAND TYPEOFBIT _ 3-T/4™ x 6-1/2" HSA
Milwaukes CDF 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2, LOCATION {Coordinates or Station] IGLD (LWD 576.8)
N 373,238.000 E 2,565,281.000 12. MANUFACTURES'S DESIGNATION OF DRILL
3. DRILLING AGENCY Diedrich D-50
Coleman Engineering Company 13. TOTAL NO. OF OVER- DISTURBED T UNDISTURBED
4, HOLE NO. (As shown on drawing BURDEN SAMPLES TAKEN 5 2
title and file number] MIL-2-95 :
E RAMEA=ORIER 14. TOTAL NUMBER CORE BOXES 0
Scott Strigel 15. ELEVATION GROUND WATER 17.0
6. DIRECTION OF HOLE 16, DATE HOLE [STARTED [ COMPLETED
XvermicaL  [Jincunen 0.0 DEG. FROM VERT. | i JUL1995 @ JUL19 95
17. ELEVATION TOP OF HO o -
7. THICKNESS OF OVERBURDEN Unknown LE 8.5 +/
5. DEPTH DRILLED INTO ROCK 0 18. THTAL CORE PECTUERY FOR SOy 0%
9. TOTAL DEPTH OF HOLE 20.0 Al Q,‘,jé Elofio to
CLASSIFICATION OF MATERIALS % CORE | BOX DR | . REMARKS
ELEVATION | DEPTH | LEGEND {Deseription] RECOV- | SAMPLE | (Drilling time, water loss, depth
P ERY NO. weathering, etc., if significant)
a b [ d L] f g
V 0.0 te 20.0" +/- 17% 55-1 Took Auger Sample Due To Low
CLAY, plastic, soft, moist, sandy, dark 0.0 Recovery
brown, with organics 1.5 | 4/2/2
3/18"

N\

g_a_{: plastic, very soft, sandy, wet, with 11% $8-2 | Took Auger Sample Due To Low
organics 5.0 | Recovery
6.6 1-12"1
2/18"
Torvane = 0.40 TSF
CLAY, plastic, soft, sandy, wet, with 50% ST-3 | Pushed Shelby Tube From 8.0' -

organics, dark brown 8.0 10.0°
4 ) 10.0 | Penetrometer = 1.25 TSF

CLAY, plastic, very soft, sandy, wet, with 12/24"
organics, dark brown

|l whit-12r

78% S
1 14/18"
"

A\

{ GLAY, plastic, very soft, sandy, dark 50% | ST-5 |Pushed Shelby Tube From 13.0' -
brown to black, wet, with erganics 12.0 | 15.0"
15.0 | Penetrometer = 0.0 TSF
12/24"
CLAY, plastic, very soft, sandy, dark 100% $56 | WH-12"/1
brown to black, wet, occasional sand 15.0 | 18/18"
seams, with organics and plastie 16.5
= |
|
| |
100% | $S7 |1-12"/1 _
CLAY, plastic, very soft, sandy, dark 18.5 | Hole Was Backfilled \:’\"iih Clhlpped
brawn to black, wet, occasional sand 20.0 | Bentanite From 20.0" - 0.0
seams, with organics 1801

20.0

End of Boring

EN&g&RM 1836 PREVIOUS Emmﬁfﬁsféﬁ{' A :Pﬁ}rciil"\.icaznkee — Pagé Jﬁg%{}gs
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Hole No. MIL-3-95

DRILLING LOG DIVISION INSTALLATION SHEET 1
OF 1 SHEETS
1. PROJECT 10. SIZEAND TYPE OF BIT  3-1/4" x 6-T/2" HSA
Milwaukee CDF 11. DATUM FOR ELEVATION SHOWN (TBM or MSL)
2. LOCATION (Caordinates or Station} IGLD (LWD 576.8)
N 373,538.000 E 2,565,469.000 12. MANUFACTURES'S DESIGNATION OF DRILL
3. DRILLING AGENCY Diedrich D-50
Coleman Engineering Compa ny 13. TOTAL NO. OF OVER- { DISTURBED { UNDISTURBED
4. HOLE NO. [As shown on drawing i BURDEN SAMPLES TAKEN =] 0
title and fila number) MIL-3-95 - :
% NAME OF DRILLER 14, TOTAL NUMBER CORE BOXES 0
Scott Strigel 15. ELEVATION GROUND WATER 6.7
6. DIRECTION OF HOLE 16. DATE HOLE i STARTED ECOMPLETED
[XIVeRTIcAL  [Imncunen _ 0.0 DEG. FROM VERT. | JuL1885 | JUL18895
IR S DL CVE B URoE Orkhown 17. ELEVATION TOP OF HOLE 9.0 +/-LWD
8. DEPTH DRILLED INTO ROCK R 18. TOTAL CORE RECOVERY FOR BORING 0%
19. SIGNATUBE OF INSRECTOR
9. TOTAL DEPTH OF HOLE 20.0 Mﬁ d’./edé
cLASSI % C 80X OR REMARKS
ELEVATION | DEPTH | LEGEND LASS Fl:?[;rlON, O,F NFTEHMLS RECOV- SAMPLE {Orilling time, water loss, depth
aBnEiIcn ERY NO. weathering, stc., if significant)
a b o d L) f | g
1] 0.0 to 2.5 +/- 11% 55-1 Took Auger Sample Due To Low
| SAND, fine grained, moist, silty, dark 0.0 | Recovery
.| brown, with arganics, loose 1.5 |2/272
. N=4
{2ne"
SR .-
2 5' LQ E !' j: -
CLAY, soft, wet, silty, dark brown to
gray, with organics, loose
67% | Ss-2 |2/1/2
5.0 |N=3
6.5 12118"
_F70
| SAND, fine to medium grained, silty, dark
grayish brown, with organics, wet, loose
) 67% 55-3 | 2/2/2
10.0 [N=4
.- 115 [12/18"
-| SAND, fine to medium grained, silty, dark
|- gray, with organics, wet, loose
B9% Ss-4 | 3/212
11.5 [N=4
13.0 16/18"
Torvane = 0.30 TSF
) | SAND, fine to medium grained, silty, dark [“yggo; | ss.5 ajaj2
| gray, with organics, wet, loose 13.0 |N=5
i 145 |18/18"
1 SAND, fine to medium grained, silty, dark 100% SS-6 | 2/2/2
-*| gray, with organies, wet, loosa 145 |[N=4
1 16.0 | 18/18"
SAND, fine to medium grained, silty, dark 100% S5.7 i 1/242
| gray, wet, with arganics and shells, loose 16.0 |N=4
17.5 18/18"
I ) 7100% | SS-8 |2/1/2
| | SAND, fine to medium grained, silty, dark 175 IN=3
| gray, wet, with organics and shells, loose 19.0 11818
; i.{ D, fine to medium grained, silty, dark 100% | SS-9 |1/2
S , wet, with organics and shells, loose 19.0 |1212"
! S o) e A i o 1 ol s S . 280
End of Baring

| 1-1/4" PVC Well Installed to 20.0'
| | | With 10" Screen and 13’ of
| | Riser. Borehole Allowed to Cave-in
| Around Well and Backfilled
| From 10.0' - 0.0" With Auger
| Cuttings

'!_ o

ENG FDRNI 1836 anom FDITE(A‘tta’chmEnt A Plf'ﬁhf.raTukee EhF Pagéﬁ@ Pas
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Hole No. MIL-4-95

DRILLING LOG|*"™*"

INSTALLATION SHEET 1
OF 1 SHEETS

1. PROJECT
Milwaukee CDF

10. SIZEAND TYPEOF BIT __ 3-1/4" x 6'1/2" HSA

11. DATUM FOR ELEVATION SHOWN (TBM or MSL)

2. LOCATION (Coordinates or Station)
N 374,194.000 E 2,565,150.000

IGLD (LWD 576.8)

12. MANUFACTURES'S DESIGNATION OF DRILL

3. DRILLING AGENCY

Diedrich D-50

3.0

Coleman Engineering Company 13. TOTAL NO. OF OVER- TDISTURBED UNDISTURBED
4. HOLE NO. (As shown on drawing H BURDEN SAMPLES TAKEN 2 5

title and file number) MIL-4-95 ;
TR 14. TOTAL NUMBER CORE BOXES (4}

Scott Strigel 15. ELEVATION GROUND WATER 16.3
8. DIRECTION OF HOLE S bATE e { STARTED i COMPLETED

[X]VERTICAL  [_]INCLINED 0.0 DEG. FROM VERT. | ) i JUL1895 @ JUL1895

17. ELEVATION TOP OF HOLE 6.5 +/-LWD
7. THICKNESS OF OVERBURDEN Unknown ! 0
18. TOTAL CORE RECOVERY FOR BORING %
8. DEPTH DRI 1 oc
FIPDRLLED IO ROBK 0 19. SIGNATURE pf INSPEGTOR
9. TOTAL DEPTH OF HOLE 20.0 e ’
CLASSIF % CORE | BOX OR REMARKS
ELEVATION | DEPTH | LEGEND 8 ICAI;I"IOI"-I_ Q.F MATERINLY RECOV- | SAMPLE {Drilling time, water loss, depth
{Description) ERY NO. weathering, stc., if significant)
a b [ d ] f ]
111 0.0 to 3.0° +)- 17% §8-1 112"
‘| SAND, fine grained, dry, silty, dark 0.0 [N=1
.| brown, with organics 1.5 |ahs"

3.0°to 1157 +/-

CLAY, plastic, very soft, wet, with
organics, sandy

92% ST-2 | Pushed Shelby Tube From 5.0' - 7.0'
5.0 |22/24"
7.0
CLAY, plastic, very soft, wet, sandy, with
organics, dark gray ' -
B9% 558-3 |1/12"
7.0 |1818"
85 |Torvane = 0.35 T5SF

75% ST-4 | Pushed Shelby Tube From 10.0" -

10,0 [12.0

CLAY, plastic, very soft, wet, with 12.0 fl‘%r;;g?metar =-0.0-TSF

115 organics, dark gray
— w 1 = >
11.5" to 14.5" +/-
SAND, fine to medium grained, wet, dark
; k il 100% 555 | 1/WH/WH
: gray, with organics, silty 12.0 |18/18"

185 |1grvane = 0.30 TSF

1145 .
T T,
slightly plastie, very soft, wet,
i X 78% $5-6 | 1/WH/1
RED Rt en. Wi brpshics 15.0 | Penetrometer = 0.25 TSF
16.5 | 14/18"
_v_ Torvane = 0.25 TSF
T %
CLAY, slightly plastic, very soft, wet, 78% 557 11211 :
/1 sandy, dark gray, with organics 18.5 Pf:r.\ohomak:r - 0.50 TSF
Z 20.0 | 14/18"
7 | Borehole Collapsed to 17.0°, Then
—120.0 = ___| Backfilled With Chipped

[

End of Boring Bentonite to the Surface
Torvane - 0.50 T5F

' - "PROJECT LIGAERD.
ENG FORM 1836 Previous EONREEPIFAEYIt A 'Milwaukee CDF Pageif:ss




Hole No. MIL-5- 95

DRILLING LOG DIVISION INSTALLATION SHEET
ofF 1 SHEI-_'I‘S
1. PROJECT 10. SIZEAND TYPE OoF BIT _ 3-T/™ x 6-T/2" HSA
Milwaukee CDF 11. DATUM FOR ELEVATION SHOWN [TBM or MSL)
2. LOCATION (Coordinates or Station) IGLD (LWD 576.8)
N 373,375.000 E 2,565,650.000 12. MANUFACTURES'S DESIGNATICN OF DRILL
3. DRILLING AGENCY Diedrich D-50
Coleman Engineering Company 13. TOTAL NO. OF OVER- i DISTURBED { UNDISTURBED
4. HOLE NO. (As shown on drawing BURDEN SAMPLES TAKEN 5 1
title and fila number) i MIL-5-35 - :
5 NAME OF DRILLER 14. TOTAL NUMBER CORE BOXES 0
Scott Strigel 15. ELEVATION GROUND WATER 3.1
8. DIRECTION OF HOLE 1. DATE FIOLE {STARTED { COMPLETED
[XIverticaL  [Jmcunen 0.0 DEG. FROM VERT. | i JUL1995 : JUL1995
7. THICKNESS OF OVERBURDEN Unknowa 17. ELEVATION TOP OF HOLE 6.7 +/-
8. DEPTH DRILLED INTO ROCK 0 :2 ;;::‘TCOHZF;E;‘;:ESIO?R BOBING 0%
9. TOTAL DEPTH OF HOLE 20.0 /\ﬁcu—j oy (d/ aé
CLASSIFICATION OF MATERIALS X OR MARKS
ELEVATION | DEPTH | LEGEND (Dascrintion) RECO\«"- SAMF‘LE (Crilling t_me water loss, depth
P ERY . weathering, ete., if significant)
- a b o d o £ q
o 0.0 te 1,27 4 67% | SS-1 |8/11/10
1 SAND, fine to coarse, with silt, with 0.0 12m8"
- gravel, light brown, moist 135
] 1.2 t0d 5 +] ]
SILT, nen-plastic, hard sandy, maist
| 45
4.5 t0 8.5 +/-
CLAY, fine grained, sandy, loose, wet,
dark gray, with organics 33% ss-2 12721
5.0 |6/18"
/ 6.5 Torvane = 0.075 TSF
/ 0% ST | Unable to Push Shelby Tube (No
7.5 Recovery)
9.0 0/24"
_} 95
g etea =
i ne to medium grained,
. _‘. .l sub-angular to sub-rounded, sandy, wet, 33% S5-3 4"1314"
@ @ light brown 10.0 | 6/18
NLNLN 1.5
> -
419
00 .|
b > |
49 s
o el ¥of .
b -
o [d1e
NUMEN
b |wn |
o, o, e GRAVEL, fine to medium grained,
@ @ sub-angular to sub-rounded, sandy, silty,
. | ik J *| wet
by il b 56% | SS-4 |10/3/1
ala 15.0 | 10/18"
BT LA 6.5
; 1 16.0" t
| SAND, fine to medlum silty, loose, dark  f—m—e—t—m—— B
| gray, wet, with organics 75% | ST-5 Pushfel:l Shelby Tube From 16.5' -
_ 16.5 18.5
18.5 | 18/24"
LB 4
CLAY, fine to medium grained, silty, dark |
gray, wet |
| 1185 10 20,0 4/ 100% | SS-6 |14/16/16
| SAND, fine grained, silty, gray, wet, 18,5 |1818"
t dense, with gravel 20.0 | Borehole Collapsed to 7.4', Then
4 Backfilled With Chipped
1200 [ — B __| Bentonite to the Surface
End of Baring
|
|
ENG FORM rrevious 0T Atfachment A PROJECT _ Pa I%%_
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WISCONSIN

.
MILWAUKEE

ILLINOIS

AREA MAP
PPaOSIIC SCALS 1”198 WRES

SHEET

[NDEX

il

MICH[GAN

LAKE

LEGEND
A GPS CONTROL MONUMENT
/A BRONZE OR BRASS DISC
(©  CHANNEL LINE TURNING POINT
@  SOIL BORING LOCATION

NOTES:

SURVEY CONTROL AND BENCH MARK DATA IS
AVAILABLE FROM THE DETROIT DISTRICT,.
ENGINEERING & TECHNICAL SERVICES. OPERATIONS
TECHNICAL SUPPORT BRANCH. KEWAUNEE AREA
OFFICE.

THE COORDINATE GRID SYSTEM SHOWN IS REFERENCED
TO THE WISCONSIN STATE PLANE COORDINATE
SYSTEM, LAMBERT PROJECTION, SOUTH ZONE (4803).
NORTH AMERICAN DATUM 1983 (NAD83). US FOOT.

ALL ELEVATIONS ARE IN FEET AND ARE REFERENCED TO
LOW WATER DATUM ELEVATION., 576.8 FEET ABOVE MEAN
SEA LEVEL. 1.G.L.D. 1955.

THE INFORMATION DEPICTED ON THIS MAP REPRESENTS

THE RESULTS OF SURVEYS MADE ON THE DATES INDICATED

AND CAN ONLY BE CONSIDERED AS INDICATING THE
GENERAL CONDITIONS AT THAT TIME.

THE SURVEY SHOWN WAS CONDUCTED BY THE
LAKE MICHIGAN AREA OFF [CE - KEWAUNEE
SURVEY PARTY ON 24 JANUARY AND 07
FEBRUARY 2006 USING A NIKON TOTAL
STATION AND A RANGE POLE WITH A
REFLECTOR.

COMBINED GRID SCALE FACTOR - 0.99995570
GRID DIST. DIVIDED BY COMBINED GRID SCALE FACTOR - GROUND DIST.
100 [ 100 200

THIS PROJECT WAS DESIGNED BY THE DETROIT DISTRICT OF THE U.S. ARMY CORPS

OF ENGINEERS.

THE INIT]ALS DR SIGNATURES AND REGISTRATION DESIGINATIONS OF

INDIVIDUALS APPEAR ON THESE PROJECT DOCUMENTS WITHIN THE SCOPE OF THEIR
EMPLOYMENT AS REQUIRED BY ER 1110-1-8152.
NO. DATE REVISION ay

U.S. ARMY ENGINEER DISTRICT. DETROIT

CORPS OF ENGINEERS
DETROIT. MICHIGAN
SIGNATURES AFF [XED BELOW|
NOICHTE GFFCIAL RECO# MILWAUKEE HARBOR.,
MNENDATION AND APPROVAL WISCONSIN
;T‘k; m;"gsu""“"'gs CONFINED DISPOSAL AREA
SEET DMMP SOIL PROFILE
SI.IHHI';TED [0 (APPROVAL RECOMMENDED:
P.E.

CHIEF. CC3GE BRANCH

[ CHIEF . ENCINCERING & CONSTRUCTION OFF ICE

SCALE AS SHOWN
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Lab Results for Milwaukee CDF (2006)

Layer 1 values are shaded

Standard Proctor |[Est. St. Proctor Compacted @ 90% St. Proctor* Terzaghi Skempton
Boring Spl# | Depth | Soil Type | Clay (%) Pl SG | w (%) | yd (pcf) | Ydmax (PCF) | Wopt (%) Ydmax (PCf) 90% Wopt | Ydgoo (PCF) | Ymoist (PCF) | Qu (psf) | phi (deg) | c (psf) | org (%) | Cc LL Est Cc Est Cc
MV-1-06 | bulk 2-7 2.69 98 21 0.189 96.0 114.1
583.1 6 10-12 CL 37.5 10 19 115.7 0.66 21 0.099 0.098
Sect B-B'| 12 22-24 CL 61.6 16 2783 | 17.9 115.1 109.6 23.5 0 0.146 30 0.18 0.161
14 26-28 ML 15.2 3 15.8 122.8 116.7 0 2560 18 0.072 0.077
17 32-34 CL 39.5 11 2707 | 15.2 121.6 114.3 0.12 23 0.117 0.112
MV-2-06 | bulk 2-6.5 2.7 98.5 17 0.153 96.8 111.6
586.2 3 4-6 OH 43.2 23 89.7 56 0.414 0.343
Sect A-A' 6 10-12
8 14-16 OH 55.3 23 53.4 741 92.2 3.78 53 0.387 0.322
10 18-20 GC 24.5 10 109.9 28 0.162 0.147
MV-3-06 | bulk 2-6.5 2.7 88.5 24 0.216 86.5 105.2
579.6 2 2-4 OH 39.1 20 88.3 57 0.423 0.35
Sect B-B' 4 6-8 OH 34.1 17 66.7 58.2 93.4 0 88 7.36 50 0.36 0.301
6 10-12 OH 46.5 25 91.8 54 0.396 0.329
8 14-16 CH 48.8 30 90.4 57 0.423 0.35
12 22-24 CL-ML 23.8 6 117.3 18 0.072 0.077
15 28-30 ML 14.6 NP | 2.679 121.0 0 3140 0.075 12 0.018 0.035
MV-4-06 | bulk 2-9 2.72 92.5 23.5 0.212 90.8 110.0
581.1 3 4-6 OH 38.4 22 71.5 87.0 8.05 59 0.441 0.364
Sect A-A' 4 6-8 OH 40 19 2501 | 69.5 54.8 87.2 0.55 58 0.432 0.357
15 28-30 CL 39.1 10 2728 | 15.6 119.8 114.9 0.126 22 0.108 0.105
18 34-36 CL 51.9 15 2721 194 110.6 111.0 0.292 28 0.162 0.147
MV-5-06 | bulk 2-6 2.72 101.5 19 0.171 100.5 117.7
584.3 4 6-8 OH 50.8 19 68.4 88.1 7.68 57 0.423 0.35
Sect A-A'| T7A 12-13 (CL) 32 97.3 49 0.351 0.294
8 14-16 (SM) 2.2
11 20-22 CL 72.2 14 110.8 28 0.162 0.147
16 30-32 CL 48.1 11 2749 | 216 108.7 1134 0.125 24 0.126 0.119
MV-6-06 | bulk 2-6.5 272 104 15 0.135 103.0 116.9
586 2A 2-3.5 CL-ML 30.1 6 114.8 21 0.099 0.098
Sect B-B' 4 6-8 OH 17 93.4 50 0.36 0.301
6 10-12 (OH) 14 92.7 50 0.36 0.301
7 12-14 78.4 8.39
9 16-18 OL 23.3 21 2549 | 50.2 66.9 95.0 19 0 0.45 49 0.351 0.294
18 34-36 SwW 0.9
MV-7-06 | bulk 2-8.5 2.72 105 17 0.153 104.0 119.9
583.9 2 2-4 SC-SM 19.4 7 109.3 28 0.162 0.147
Sect A-A' 5 8-10 OH 39.6 23 67.2 86.4 7.93 60 0.45 0.371
Sect B-B' 9 16-18 OH 45.9 25 2549 | 63.2 61.3 84.4 0 140 0.452 63 0.477 0.392
11 20-22 59.1 59.4 513 0 256
13 24-26 OH 41 22 2.532 75 52.4 82.1 0.71 65 0.495 0.406
15 28-30 SM 4.7 2.649 0.117
17 32-34 CL 424 14 2728 | 18.2 112.1 112.4 0.163 26 0.144 0.133
35.8 17 2.6761 455 88.4 98.29 19.5 101.01 113.6 0.277 40 0.274 0.234
* used for compacted dike
Correlations used:
Est. Standard Proctor yd = 130.8 - (0.82*LL) + (0.21*PI)
Terzaghi estimate of Cc = 0.009*(LL-10)
Skempton estimate of Cc = 0.007*(LL-7)
Moist unit wt. = yd*(1+w)
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Milwaukee Confined Disposal Facility DMMP
Stability Analysis for the Raising of Existing Dikes

Introduction

A Stability Analysis was conducted for placing inner dikes to construct a Dredge
Material Disposal Facility (DMDF) in Milwaukee, Wisconsin (Figure 1). The concept
plan is to excavate the existing CDF material above low water datum (LWD) and use
that material to construct an inner dike adjacent to the existing outer dikes to a top
elevation of 18 feet above LWD. The elevation of LWD at the site is 577.5 ft
International Great Lakes Datum 1985 (IGLD85). In addition, a one foot thick gravel
road on top of the dike will be included, therefore bringing the total elevation of the new
inner dikes to 19 feet above LWD (596.5 ft IGLD85).

The exterior slopes on the North and East sides of the inner dikes would be
protected with a ~2.5 ft thick layer of splash stone. For the planned gravel road on top
of the dikes, a design road distributed load of 750 psf (approximately equivalent to a
62.5 Ib/ft line load over 12 ft) acting on the top of the structure will be used for the
analysis. This design loading was provided by the Design Engineer, Kerry Williams.
Two cross-sections, one at 5+00 and one at 26+00, were chosen as the most critical, or
"worst case", sections and were examined in this stability analysis. An interior dike that
will be constructed to create a cell on the west side of the CDF to contain the
Kinnickinnic River dredge material was not analyzed because it is not part of the DMMP
project.

Two design cross-sections were selected and analyzed for slope stability on the
inner (right) and outer (left) sides. Bearing capacity of the dike foundation was also
estimated due to the additional loading from truck traffic on the gravel road. Settlement
calculations and results are provided in a separate section of the Geotechnical
Appendix.

Material Properties

Soil strength parameters were selected from field and lab test data, several
references, and from engineering judgment. Soils in the CDF are primarily high and low
plasticity silty/sandy clays (CL and CH) with trace organics. From lab test data, optimum
moisture contents range from 15 to 24.0%, and maximum dry densities range from 88.5
to 105 pcf. Analysis parameters chosen for the specific materials are shown in Table 1.
Refer to the Soil Profile in the Geotechnical Appendix for additional field and lab test
data.

Analysis Assumptions

The computer software SLOPE/W was used to create the cross-sections and
determine the factors of safety of the sections for an end of construction (short-term)

1
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condition, and a full capacity (long-term) condition using Spencer’s Method. Spencer’s
Method was utilized because it satisfies all conditions of static equilibrium and provides
a factor of safety based on both force and moment equilibrium. For verification of the
SLOPE/W results, spreadsheets utilizing the Modified Swedish Method were used as
recommended in EM1110-2-1902 to verify the results of the right side, end of
construction, analysis of section 26+00 (See attached calculations). Bearing capacity
results for sections 5+00 and 26+00 are provided along with the results of the Slope
Stability Analysis in Table 2. The bearing capacity cross-section and calculations are
also attached.

The assumptions used for this stability analysis are listed below:

1) Layer 1 soil properties were used for the dike and foundation (see Soil Profile for data
used to estimate the soil properties). Proctor test data was also used to estimate
properties for the dike because it is expected to be compacted.

2) Additional dike foundation material will be placed and graded to ~10 ft above LWD
prior to dike construction. Because minimal compaction is assumed, the same soil
parameters as the underlying dike foundation (Layer 1) will be used.

3) Dike material will be assumed to be compacted to not less than 90 percent of the
maximum Standard Proctor density (ASTM D 698).

4) Full capacity condition is considered the long-term condition for this analysis.

5) For full capacity condition, the average saturated unit weight of Layer 1 was used for
dike fill. Cohesion was assumed to be half of what was used for the dike because the
material will be initially more loosely consolidated.

6) The firm base (deep foundation) layer of sandy clay ranges from approximately 5 feet
to 27 feet below LWD. This depth of this layer increases lake ward. Assuming a worst
case condition, the top of the deep foundation will be assumed to be 27 feet below LWD
throughout the CDF. See also Layer 2 details in the Soil Profile.

7) Splash stone protection used is assumed to be limestone, y = 160 pcf.

8) Surcharge load on road on top of slope from truck and excavator traffic is 750 psf.
Will also assume this includes any surcharge due to ice loads.

9) Rapid drawdown condition is not anticipated and will not be evaluated in this
analysis.

10) Steel sheet pile bulkhead along west end is assumed to be an unyielding structure.
The embedment depth of this bulkhead is at least 24 ft below LWD as shown in the
CDF as-built drawings.

11) The existing filter cell is no longer used; however, additional site preparation may be
necessary at this location.

2
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Results and Conclusions

Analyzed cross-sections from the SLOPE/W software are attached along with
slope stability verification and bearing capacity calculations. A summary table of the
results of the stability analysis is shown in Table 2. All values shown in Table 2 assume
there is no reinforcement of the slope and that a line load of 62.5 Ib/ft exists due to road
and ice loads. It is assumed that stability of the inner slopes will improve as additional
dredge material is placed into the CDF so this side (right side) was not analyzed for the
full capacity condition.

All slopes, except for one, are stable under current conditions and design. The
end of construction and the full capacity condition for Section 26+00 (left side) did not
meet stability criteria for sliding. However, a recommended configuration is shown that
meets the criteria for this section for both conditions.

Furthermore, both cross-sections did not meet the recommended bearing
capacity factor of safety. Additional reinforcement will be necessary to prevent bearing
capacity failure of the dike due to road loads and the weaker foundation material. This
will increase project costs, but will provide better long term support of the structure and
foundation. The concept alternatives that were evaluated are shown in the following
section Foundation Reinforcement.

Foundation Reinforcement
Alternative 1 — Staged Construction

This alternative allows the foundation to gain strength due to dissipation of pore
water pressure in the foundation soils. It is expected that the foundation will gain
strength as time progresses; however, the gain of strength may not be uniform due to
the nature of the in-place soils. Furthermore, the time needed for this strength gain may
be excessive therefore increasing costs and schedule duration; so therefore, this
alternative will likely be rejected.

Alternative 2 — Excavation and Replacement

This alternative would require that a portion of the weak foundation materials
would be replaced with stronger materials. A significant quantity to excavate and
replace would be required which reduces available capacity of the CDF and increases
construction cost. This alternative is rejected because of the increased costs due to
bringing in offsite material, and also the replaced material will have to be disposed of off
site or relocated within the CDF.

Alternative 3 — Geogrid System
This alternative provides installation of biaxial geogrid layers within the dike

foundation for improved bearing capacity. Due to the nature of the existing foundation
soils, multiple layers would most likely be needed. Although this alternative would

3
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require less excavation and replacement of foundation soils, additional costs will be
incurred due to the design and installation of the geogrid system. This alternative is
considered feasible depending on results of a concept design and cost analysis.

Alternative 4 — Cement Modified Soil

This alternative would require mixing water and Portland cement with existing soil
to strengthen the foundation. The use of Portland cement is recommended over lime
because of the additional strength requirements and reduced curing time. A small
cement content, <5% volume dry weight, would be sufficient to reduce plasticity of the
soil and improve bearing strength. Additional costs would be incurred due to addition
and mixing of soil cement, and compaction. Also there will be some effect on dike
construction schedule because the foundation will have to be prepared prior to dike
construction. Like alternative 3, this alternative is considered feasible depending on
results of a concept design and cost analysis.

Recommendations

It will be recommended that the top 1 foot of material should be cleared and
grubbed and not be used for dike construction because of probable higher organic
content and debris. The current design calls for 3 on 1 side slopes but some of the
slopes can be changed to 2.5 on 1 side slopes (See Table 2 and cross sections). This
is not a requirement but may save some additional quantity of material used for dike
construction. Because of the assumed material properties, a 2 on 1 side slope is not
recommended for any slope in this CDF.

Woven geotextile (AASHTO Class 2 or equivalent) should be carefully placed on
the North and East outer slopes (underneath the splash stone) for filtration and
drainage. Also the loading on the dike due to vehicular traffic should be restricted to
750 psf or less. Furthermore, this analysis assumes that the CDF dike material can be
placed and compacted as specified. Construction of the dikes in lifts of 8 to 12 inches of
loose thickness is also recommended to allow for proper moisture control and
compaction.

In order to determine the most feasible foundation reinforcement alternatives,
additional evaluation to determine more exact quantities and cost for implementation will
be required. If it is determined that other alternatives not discussed in this report may
be feasible, additional analysis of these alternatives would also be required.
Furthermore, the results of this stability analysis are based on the provided design. Any
significant structural changes or additional loads must be re-evaluated to verify that all
stability criteria are maintained for the proposed design.

4
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Table 1. Soil Parameters for Milwaukee CDF Dike Raising Stability Analysis
(Refer to Geotech Appendix for Field and Lab Data)

Section 5+00 - Short-term condition (Undrained)

Material Unit Weight | Strength ‘®’ | Cohesion
‘Y’ (pcf) (degrees) ‘c’ (psf)
Road 135 no strength
Dike 113 12 400
Foundation (moist) 101 0 300
Foundation (sat.) 104 0 300
Splash Stone 160 36 0
Deep Foundation 128 0 1100
Outer Dike Stone 150 32 0

Section 5+00 - Full capacity co

ndition (outer side only)

Material Unit Weight | Strength ‘©’ | Cohesion
'y’ (pcf) (degrees) ‘c’ (psf)
Road 135 no strength
CDEF Fill (sat.) 104 0 200
Dike 113 25 0
Foundation (moist) 101 27 0
Foundation (sat.) 104 27 0
Splash Stone 160 36 0
Deep Foundation 128 0 1200
Outer Dike Stone 150 32 0

Section 26+00

- Short-term condition (Undrained)

Material Unit Weight | Strength ‘©’ | Cohesion
'y’ (pcf) (degrees) ‘c’ (psf)
Road 135 no strength
Dike 113 12 400
Foundation (moist) 101 0 300
Foundation (sat.) 104 0 300
Deep Foundation 128 0 1100
Section 26+00 - Full capacity condition (outer side only)
Material Unit Weight | Strength ‘®’ | Cohesion
‘Y’ (pcf) (degrees) ‘c’ (psf)
Road 135 no strength
CDEF Fill (sat.) 104 0 200
Dike 113 25 0
Foundation (moist) 101 27 0
Foundation (sat.) 104 27 0
Deep Foundation 128 0 1200
Attachment A
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Table 2. Summary Results for Milwaukee CDF Dike Raising Stability Analysis

Section 5+00 - Short-term condition (Undrained)

Scenario Req. FS FS Meets Stability
(Sliding) | (Sliding) Criteria?
3 on 1 slope - left side 1.3 2.35 Yes
3 on 1 slope - right side 1.3 1.78 Yes
2.5 on 1 slope - left side 1.3 2.10 Yes
2.5 on 1 slope - right side 1.3 1.74 Yes

Section 5+00 - Full capacity condition (Effective)

Scenario Req. FS FS Meets Stability
(Sliding) | (Sliding) Criteria?
3 on 1 slope - left side 1.5 2.70 Yes
3 on 1 slope - right side NA NA NA
2.5 on 1 slope - left side 1.5 2.38 Yes
2.5 on 1 slope - right side NA NA NA

Section 26+00 - Sh

ort-term condition (Undrained)

Scenario Req. FS FS Meets Stability
(Sliding) | (Sliding) Criteria?
3 on 1 slope - left side 1.3 1.06 No
3 on 1 slope - left, revised 1.3 1.34 Yes
3 on 1 slope - right side 1.3 1.84 Yes
2.5 on 1 slope - left side Not Recommended NA
2.5 on 1 slope - right side 1.3 [  1.80 Yes

Section 26+00 - Full capacity condition (Effective)

Scenario Req. FS FS Meets Stability
(Sliding) | (Sliding) Criteria?

3 on 1 slope - left side 1.5 1.22 No
3 on 1 slope - left, revised 1.5 1.84 Yes
3 on 1 slope - right side NA NA NA
2.5 on 1 slope - left side Not Recommended NA
2.5 on 1 slope - left, revised | Not Recommended NA
2.5 on 1 slope - right side NA | NA NA

Bearing Capacity Results

Scenario Req. FS FS Meets Stability
(Bearing) | (Bearing)* Criteria?
Section 5+00 2.5 1.8 No
Section 26+00 2.5 1.8 No
*Includes Additional Road Load of 750 psf.
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US Army C

orps

of Engineers
Detroit District

Milwaukee CDF (DMMP)

Soil Foundation Bearing Capacity Calculations
Typical Section, End-of-Construction

Computed by: SW
Checked by: _ /¢\/

Date: 17-Apr-07

Date: |~ Qp 071
\

*Refer to attached cross-section for more detail on inputs

Inputs
Height (ft) 9.0
c (psf) 300
Yo (pcf) 113
Yu (pcf) 104
yw (pcf) 624
® (deg) 0
Foundation type strip
Df (ft) 0.0
Dw (ft) 9.0
B (ft) 39.5
q (psf) 750
Results
| 1.0
4 1.0
c 1.0
Oy) (psf) 500
Y (deg) 45
H (ft) 39.50
Len () 39.50
Yo' (pcf) 113.0
vu' or (pcf) 55.8
op' (psf) 1017.0
ga (psf) 1517.0
qu (psf) 2727.0
Factor of Safety 1.80
Meets Criteria? No

embankment height
fdn soil cohesion
soil unit weight above foundation

soil unit weight below foundation

water unit weight
fdn soil friction angle

Assumptions
1) Shallow Foundation
2) Strip Footing
3) 750 psf road load
4) Allowable load = Effective surcharge

Bearing Capacity Factors (see table)

_|strip, square, or circular Ng 1.00
foundation depth Ny 0.00
depth to water table Nc 870
foundation width
any external loads a' 12 external dist. load width
b' 15 distance from edge of load

correction factor

"

Add'l surcharge effect

fo slope edge

Eq. 3.15 from Das, 1990
if 0=d<B, where d = Dw

+ % G-7)

P =Y
4 !

approx depth of shear failure beneath fdn base

approx horizontal length of failure
eff. soil unit weight

eff. soil unit weight below foundation
eff. surcharge pressure @ fdn depth

ultimate bearing capacity
recommended FS = 2.5

eff. surcharge pressure @ fdn depth + !oad(s%

(7

Equations from EM1110-1-1905 ->

Terzaghi Dimensionless Bearing Capacity Factors

&y

Y = Fg

(2)

Eq. 11.4 from Das, 1990

where z = height =9’
ga’

T2y =

’ = é'
a-iw,)-!-

@y = N + ZETNT, + 0L

fafter Bowles 1988}

= N, N. N, e N, N. .,

28 17.81 31.61 15.7 o 1.00 5.70 0.0
30 22.46  27.1% 197 2 1.22 6.30 0.2
3z 28.52  44.04 27.9 4 1.49 §.97 0.4
34 36.50 52.64 36.0 6 1.81 7.73 0.8
35 41.44 57.75 42 .4 a 2.21 8.60 0.9
36 47.16  63.52 52.0 10 2.69 9.60 142
38 61.55  77.50 ao.o 12 3.29  10.76 1.7
40 81.27 95.66  100.4 14 4.02  12.11 23
a2 108.75 119.87  180.0 16 4.92 13.68 3.0
44 147.74 151.985  257.0 1a 6.04 15.52 3.9
45 173.29 172.29 297.5 20 7.44 17.69 4.8
46 204.19 1956.22  420.0 22 9.19  20.27 5.8
48 287.85 258.28  780.1 24 11.40  23.36 7.8
50 415.15 347.51 1153.2 26 14.21  27.09 11.7
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Milwaukee CDF Stability Analysis Verification Computed by: SW

Section 26+00, Right Side, End-of-Construction, 3 on 1 Slope Checked by: 1)/
unit wt. 113 F.S.->| 1.8300 1.8350 1.8351

| g | g
= = =) = —
2. P @ = 3 a — i -
el = ey o =} = = — o™ ™
£ | 2| & < c | B | 2 T 2 e
9 =y = = 5 2 c = = =
E o) < 2 e S S 8 S IS
N - & 5 © ® o e = E
5 g o 5 @ @ S T = T
i < < = o m O N N J

N
1.20 | 1.87 | 223 | 25255 | 635 | 268 | 400 -676.94 -674.33 -674.30

-542.00 -535.53 -535.46
223.92 233.76 233.86

2.02 | 5.08 | 10.28 [ 1161.35 | 57.2 | 3.74 | 400
2.02 | 7.84 | 15.86 | 1792.40 | 50.5 | 3.18 | 400

2370.30 [ 2382.43 | 2382.55
4543.61 | 4557.59 | 4557.73
6532.28 | 6547.87 | 6548.03
7483.22 | 7499.65 | 7499.81
8701.46 | 8719.16 | 8719.34

2.65 | 10.35 | 27.45 | 3101.56 | 43.9 | 3.68 | 300
2.65 | 12.61 | 3343 | 3777.35| 371 | 3.32 | 300
2.656 | 14.39 | 38.16 | 4311.75| 30.9 | 3.09 | 300
1.50 [ 15.02 | 22.53 | 2546.40 | 26.3 | 1.67 | 300
245 | 15.01 [ 36.77 | 4155.24 | 221 | 2.64 | 300

w|oo|~|o|o|s]|w|ro]=|Slice

9541.51 9560.40 | 9560.59
10008.73 | 10028.77 | 10028.97
10116.47 | 10137.62 | 10137.83
9885.14 | 9907.39 | 9907.62
9623.69 | 9647.04 | 9647.27

245 | 15.08 | 36.94 | 4174.34 | 17.0 | 2.56 | 300
10 | 245 | 14.92 | 36.54 | 4129.22 | 1241 2.51 300
11 245 | 14.53 | 35.61 | 4023.74 | 7.3 2.47 300
12 245 | 13.95 | 34.17 | 3860.67 | 25 2.45 300
13 245 | 1315 | 32.22 | 364113 | 2.2 2.45 300

8803.94 | 8828.39 | 8828.64
775145 | 7777.05 | 7777.31
6522.09 | 6548.89 | 6549.15

14 245 | 1216 | 29.78 | 3365.11 | -7.0 | 247 300
15 245 | 10.95 | 26.83 | 3031.78 | -11.8 | 250 | 300
16 245 | 9.53 | 23.35 | 2638.08 | -16.7 | 2.56 | 300

17 245 | 7.88 | 19.30 | 2180.39 | -21.7 | 2.64 300 5187.30 | 5215.36 | 5215.64

18 | 240 | 6.38 | 15634 | 1733.79 | -26.9 | 2.70 300 3811.70 [ 3841.11 3841.40

19 | 240 | 502 | 12.06 | 1363.20 | -32.3 | 2.84 | 300 2399.25 | 243017 | 2430.47

1058.38 | 1091.03 | 1091.35
-35.08 -0.35 0.00

20 | 240 | 3.33 | 8.00 [ 904.21 | -38.0 | 3.05 300
21 240 | 124 | 297 | 335.75 | 442 | 3.35 300

olo|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|R |33 |Fric. Angle "®" (deg)

Side Force Inclination (8) ->{ 0.0
SLOPE/W calculated FS ->| 1.844 Verified? Yes
FS that satisfies equilibrium ->| 1.835

Notes: Equation F-7 from EM1110-2-1902

1) Input cells are light yellow. r T
2) Modified Swedish Method used to check "s’\'i S — = l =
Spencer's Method (per EM1110-2-1902). Zo =4 p—= —

3) Side Force Inclination is assumed to be equal to PR I I ciccccat B

that used in SLOPE/W. F
4) Verification is for end-of-construction condition.

6) Allowable difference between factors of safety is
2%.

5) Line loads are not considered. /

ol w
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Milwaukee Confined Disposal Facility DMMP
Settlement Calculations

Introduction

Estimates of soil settiement were performed for two areas of the proposed CDF
dike construction. The first area involves a maximum thickness of dredge material over
the compressible foundation (Figure 1). The second area involves calculating
settlement at specified points in the foundation of the proposed dikes (Figure 2). Table
1 lists the lab data used for this analysis, further details on the lab data can be found in
the Soil Profile. Table 2 lists the soil properties used for the dredge material settlement
analysis. Table 3 lists the soil properties used for the dike foundation settlement
analysis. Calculation tables for the dredge material and CDF foundation are shown in
Tables 4 and 5 respectively. Separate calculation sheets are attached for the specified
depths in the dike foundation settlement analysis. Hand calculations, graphs and
correlations are also attached.

Analysis Assumptions
The assumptions used for this settlement analysis for each case are listed below:

Dredge Material and CDF Foundation

1) Uniform dredge material with properties similar to existing fill. Average lab data
values will be used for dredge material and foundation.

2) Maximum settlement is determined. Layer thickness used is maximum thickness
assuming 1 ft freeboard from top of dike. Height due to road is not included. The top
surface of the placed dredge material is assumed to be flat.

3) Foundation is normally consolidated. This may yield higher settlements than actual.

5) Pre consolidation pressure assumed to be equal to initial effective stress for CDF
foundation sub layers.

6) Water will not be continuously pumped out, and analysis assumes material
settlement. Amount of water displaced due to additional material placement will have to
be factored in the available capacity calculations.

7) Void ratios are approximate and were determined from graphical means using
existing lab data (see Graph 1).

8) Assume double drainage for dredge material and foundation layers.

9) Graph 2 used to approximate percent consolidation at 20 years.
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10) Assume no modification to foundation soil.

Dike Foundation

1) Lab data corresponding to specified depth will be used for this analysis.

2) Minimum coefficient of consolidation used for time rate calculation (realistic, but more
conservative).

3) External loads are neglected because they are temporary. Long term effect assumed
to be minimal.

4) Graph 2 used to approximate percent consolidation at 20 years.
5) Assume double drainage for dike foundation layers.

6) Assume no modification to dike foundation soil.

Results and Conclusions

Table 6 shows the results for the dredge material settlement calculations and
Table 7 shows the results for the dike foundation settliement calculations. The results
show the expected settlement for each case using the above assumptions. The
difference in total settlement between the CDF foundation and dike foundation is due to
differing layer thicknesses, and selected parameters. Actual settlement may be more or
less depending on soil type, location in CDF, thickness of layers, method of placement,
frequency and quantity of material placement, drainage, etc. As stated in the
assumptions, water displacement due to adding dredge material needs to be accounted
for in quantity calculations. Estimated settlement will also be reduced due to any
foundation treatment for the dikes but this will also reduce long term maintenance of the
dikes.

Recommendations

To maximize available capacity of the CDF over the 20 year design life, it is
recommended that a long term pump system be considered. Maximum settlement due
to consolidation of material in the CDF may be increased by maintaining a low water
level before and after placement of dredge material. The removal of water increases
the effective vertical pressure on the underlying soil thereby increasing consolidation.
Additional analysis would be required to develop an effective long term system.
Furthermore, funding would need to be provided throughout the life of the CDF on an
annual or as-needed basis to maintain the pump system. A cost analysis should also
be conducted to estimate the savings due to the additional available capacity versus the
cost of maintaining a pump system.

2
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Milwaukee CDF Settlement Analysis

Table 6. Results of Settlement Calculations for Dredge Material and Foundation

Dredge Mat'l | Foundation
Ultimate Settlement (ft) 6.38 0.69
Eshmated_ Tlrpe for 90% 214 65.6
Consolidation (yrs)
Time factor at 20 yrs 0.794 0.259
- = -
Estimated % Consolidated at 88 58
20 years
Total estimated ultimate settlement of dredge material (ft) 7.07
Approx settiement of dredge material @ 20 yrs (ft) 6.01

Table 7. Results of Settlement Calculations for Dike Foundation

Attachment A

Point A Point B Point C Point D
Depth below water (ft) 5 15 23 33
Initial Settlement (in) 0.22 0.43 0.63 0.76
Initial Settlement (ft) 0.02 0.04 0.05 0.06
Consolidation Settlement (in) 5.66 1.28 0.60 0.98
Consolidation Settlement (ft) 0.47 0.11 0.05 0.08
Total Settlement (ft) 0.49 0.15 0.10 0.14
- - =
Estimatad Tima for 90% 76.8 23.1 1635.8 162.6
Consolidation (yrs)
Estimated % Consolidated at 53 86 9 36
20 years
Total estimated settlement under center of structure (ft) 0.88
Approx settlement under center of structure @ 20 yrs (ft) 0.55

5/9/2007
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Milwaukee CDF (DMMP)

Soil Foundation Settlement Calculations
Typical Section, End-of-Construction

US Army Corps

of Engineers Computed by: S Date: 23-Apr-07
Detroit District Checked by Date: 7 Eﬁﬁ, Z;“(
Point A
Inputs Assumptions
Dike height (ft) 9.0 1) Water unit wt. of 62.4 pcf
Dike base eff. length (ft) 40 2) Dike length, L, is infinite
Dike unit wt. (pcf) 113 3) Point/layer locations and data based on
Fdn layer above water (ft) 9 consolidation test results
Depth to point from water (ft) B
Fdn unit wt. above water (pcf) o Equations used:
Fdn unit wt. above point (pcf) 104 Immediate Settlement
Unit wt. at point (pcf) 93 (EM1110-1-1904, eq 3-17)
Estimated cohesion (psf) 300
LL at point 58 R « g B
Specific Gravity at point 250 SR Ex
Initial void ratio (eo) at point 1.82
pc at point (psf) 1340 Consolidation
Cc at point 0.550 (Das, 1990, eq 1.65)
Calculated Ap (psf) 876.7 (for normally consolidated clays)
Janbu influence factor y0 1.0
Janbu influence factor p1 010 B C. H, log Py + ADyy
Cv (in*/sec) 2.47E-06 ol 2
Double drainage? yes

(Das, 1990, eq 1.67)
(for overconsolidated clays

Results - 3
q (psh) 1017.0 with P, + APy < p‘f
He () 14.0 S =ty o, ot A0y
po (psf) 1061.5 14, 2.
OCR 13
Overconsolidated? yes (Das, 1990, eq 1.69)
Young's Modulus (psf) 2.25E+05 (for overconsolidated clays
Cv (ft’/day) 1.48E-03 with p, < p, < p, + Ap,,)
Fdn layer thickness (ft) 14.0 8
Swell index Cs 0.067 5“ G, Hf I p‘ G A, log P, + APy,
Sc Equation used 1.69 14¢ p,, l + e, P.
pi (feet) 0.02
p; (inches) 0.22 (Das, 1990, eq 1.62)
Sc (feet) 0.47 LI
Sc (inches) 5.66 = 0.0463¢; = 0. 0463( — )G
Total Settlement (inches) 5.87 100
Ave time 90% consolid (yrs) 76.82
Time factor at 20 yrs 0.221 (EM1110-1-1904, eq 3-27b)
Approx % Consolid at 20 yrs 53.0 % Taylor square root of time method
From Graph 2 0.848}12

c, =
Lo
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us Army Corps
of Engineers
Detroit District

Milwaukee CDF (DMMP)

Soil Foundation Settlement Calculations

Typical Section, End-of-Construction

Computed by: Date: 23-Apr-07

Checked by: jMi Date: &,

Point B
Inputs Assumptions
Dike height (ft) 9.0 1) Water unit wt. of 62.4 pcf
Dike base eff. length (ft) 40 2) Dike length, L, is infinite
Dike unit wt. (pcf) 13 3) Point/layer locations and data based on
Fdn layer above water (ft) 9 consolidation test results
Depth to point from water (ft) 15
Fdn unit wt. above water (pcf) 101 Equations used:
Fdn unit wt. above point (pcf) 104 Immediate Settlement
Unit wt. at point (pcf) 118 (EM1110-1-1904, eq 3-17)
Estimated cohesion (psf) 300
LL at point 897 - ¥ e g8
Specific Gravity at point 267 Pt = e ® Ia -4 »
Initial void ratio (eo) at point 0.97
pc at point (psf) 4000 Consolidation
Cc at point 0.299 (Das, 1990, eq 1.65)
Calculated Ap (psf) 722.1 (for normally consolidated clays)
Janbu influence factor y0 1.0 ,
Janbu influence factor p1 0.20 § = Ce H Pv + APy
Cv (insec) 2.41E-05 L4, 2,
Double drainage? yes
(Das, 1990, eq 1.67)
(for overconsolidated clays
F:]e(&‘;)l;?)s 10170 with P, T ﬁwpm <p.)
He (/) 24.0 s = Gt P+ AP,
po (psf) 1743.0 o l4e, D,
OCR 2.3
Overconsolidated? yes (Das, 1990, eq 1.69)
Young's Modulus (psf) 2.25E+05 (for overconsolidated clays
Cv (ft’/day) ) 1.45E-02 with p, <p,. < p, + Ap,,)
Fdn layer thickness (ft 24.0
Swellindex Cs 0.058 A L - log Pe Gl (o 00+ APy
Sc Equation used 1.67 1+e, p, I + e, P.
p; (feet) 0.04
p; (inches) 0.43 (Das, 1990, eq 1.62)
Sc (feet) 0.11 ‘LI
Sc (inches) 1.28 C; = 0.0463¢; = 0.84633( —1)03
Total Settlement (inches) 1.71 \ 100,
Ave time 90% consolid (yrs) 23.14
Time factor at 20 yrs 0.733 (EM1110-1-1904, eq 3-27b)
Approx % Consolid at 20 yrs 86.0 Taylor square root of time method

*From Graph 2

0.848hA7

C' f——;
Lo

v
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US Army Corps
of Engineers
Detroit District

Computed by:

Checked by: !EE Date: i

Milwaukee CDF (DMMP)

Soil Foundation Settlement Calculations

Typical Section, End-of-Construction

Date: 23-Apr-07

Point C
Inputs Assumptions
Dike height (ft) S0 1) Water unit wt. of 62.4 pcf
Dike base eff. length (ft) 40 2) Dike length, L, is infinite
Dike unit wt. (pcf) 113 3) Point/layer locations and data based on
Fdn layer above water (ft) ) consolidation test results
Depth to point from water (ft) 23
Fdn unit wt. above water (pcf) 101 Equations used:
Fdn unit wt. above point (pcf) 104 Immediate Settlement
Unit wt. at point (pcf) 132 (EM1110-1-1904, eq 3-17)
Estimated cohesion (psf) 300
LL at point 21 i - e g8
Specific Gravity at point 265 A=t s -1 5
Initial void ratio (eo) at point 0.75
pc at point (psf) 8200 Consolidation
Cc at point 0.117 (Das, 1990, eq 1.65)
Calculated Ap (psf) 602 1 (for normally consolidated clays)
Janbu influence factor p0 1.0
Janbu influence factor y1 0.29 " Ce H Do + A0y
Cv (in%/sec) 6.06E-07 Tl 2
Double drainage? yes
(Das, 1990, eq 1.67)
(for overconsolidated clays
Results : < #)
q (psf) 10170 mr-h Pu + Ap:\f px‘l
He () 32.0 S, mlafe (o Pt S0
po (psf) 2514.4 S P
OCR 3.3
Overconsolidated? yes (Das, 1990, eq 1.69)
Young's Modulus (psf) 2.25E+05 (for overconsolidated clays
Cv (ft’/day) ) 3.64E-04 with p, < p, < p, + Ap,,)
Fdn layer thickness (ft 32.0
Swell index Cs 0.029 = C.H log P + C. H, log P, + Ap,,
Sc Equation used 1.67 1 4+e, P, 1+e, P.
pi (feet) 0.05
p; (inches) 0.63 (Das, 1990, eq 1.62)
Sc (feet) 0.05 ‘LL
Sc (inches) 0.60 C, = 0.0463¢; = 0.0463 ( - )o
Total Settlement (inches) 1.23 100
Ave time 90% consolid (yrs) 1635.76
Time factor at 20 yrs 0.010 (EM1110-1-1904, eq 3-27b)
Approx % Consolid at 20 yrs 9.0 Taylor square root of time method

*From Graph 2
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Us Arm Corps
of Engineers

Computed by: SW

Milwaukee CDF (DMMP)

Soil Foundation Settlement Calculations
Typical Section, End-of-Construction

Date: 23-Apr-07
Date: g jé 4(1'7

Detroit District Checked by: 4
Point D
Inputs Assumptions
Dike height (ft) 9.0 1) Water unit wt. of 62.4 pcf
Dike base eff. length (ft) 40 2) Dike length, L, is infinite
Dike unit wt. (pcf) 3 3) Point/layer locations and data based on
Fdn layer above water (ft) 9 consolidation test results
Depth to point from water (ft) 33
Fdn unit wt. above water (pcf) 101 Equations used:
Fdn unit wt. above point (pcf) 104 Immediate Settlement
Unit wt. at point (pcf) 132 (EM1110-1-1904, eq 3-17)
Estimated cohesion (psf) 300
LL at point ] 28 . = « g8
Specific Gravity atpoint |  2.72 Pt i E¥
Initial void ratio (eo) atpoint |  0.54
pc at point (psf) 8200 Consolidation
Cc at point 0.292 (Das, 1990, eq 1.65)
Calculated Ap (psf) 5288 (for normally consolidated clays)
Janbu influence factor u0 v _
Janbu influence factor p1 0.35 S = C. H, log Py + APy
Cv (in/sec) 1.05E-05 L4, 2
Double drainage? =
(Das, 1990, eq 1.67)
(for overconsolidated clays
Re(s”'ft)s —— with p, + Ap,, < p.)
q (ps :
Hc (ft) 42.0 S = C.s Hc log P, + Ap‘?
po (psf) 2450.4 S 2,
OCR 3.3
Overconsolidated? yes (Das, 1990, eq 1.69)
Young's Modulus (psf) 2.25E+05 (for overconsolidated clays
= ( dey) Sz with p, < p, < p, + Ap,,)
dn layer thickness (ft 42.
Swell index Cs 0.035 et o B GH L 8ot Opy
Sc Equation used 1.67 14¢, P, 1+e, P.
o (feet) 0.06
p;i (inches) 0.76 (Das, 1990, eq 1.62)
Sc (feet) 0.08 LI
Sc (inches) 0.98 C, = 0.0463¢; = 0.0463(-’—‘-\)G$
Total Settlement (inches) 1.74 ' , 100,
Ave time 90% consolid (yrs) 162.63
Time factor at 20 yrs 0.104 (EM1110-1-1904, eq 3-27b)
Approx % Consolid at 20 yrs 36.0 Taylor square root of time method

*From Graph 2

0.848Ah7
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EM 1110-1-1904

30 Sep 90
1.0 (p
o| , l fOB \\__
=
H
0.8
e e 0 S 10 15 20
D/B
2.0 | MRS 2% e 1 pf B R S | T lfli_yéll | IR e O BA R i3 2 | T T T TTIIT
= . = 00 -
8 N ;7 L/B=10 A
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=~ - ;
B SQUARE .
05 F CIRCLE 4
0.0 [ I_l.ijl_llll 1 i tarrul DO (I IO O L A | L1 1 11131
10~ 1 10°? 10°3

10
H /B
Py = #g'ﬂl‘ﬂ&B‘

Eg
L = LENGTH, FT
B = WIDTH, FT
E. = EQUIVALENT YOUNG’S SOIL MODULUS, TSF
ve = POISSON'S RATIO, 0.5

Figure 3-8. Chart for estimating immediate settlement in cohesive
soil. Reprinted by permission of the National Research Council of
Canada from Canadian Geotechnical Journal, Vol 15, 1978, "Janbu,
Bjerrum, and Kjaernsli’s Chart Reinterpreted", by J. T. Christian
and W. D. Carrier III, p 127.
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